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movement disorders and epilepsy” Novartis Found Symp 241: 72-81), multiple sclerosis (See,
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electrical s17gna}s that com;?ose at?d encode norme‘tjl andya errant pain sensations. Antagonists of

NaV channels can attenuate these pain signals and are useful for treating a variety of pain
conditions, including but not limited to acute, chronic, inflammatory, and neuropathic pain.
Known NaV antagonists, such as TTX, lidocaine (See, Mao, J. and L. L. Chen (2000) “Systemic
lidocaine for neuropathic pain relief” Pain 87(1): 7-17.) bupivacaine, phenytoin (See, Jensen, T.
S. (2002) “Anticonvulsants in neuropathic pain: rationale and clinical evidence” Eur J Pain 6
(Suppl A): 61-8), lamotrigine (See, Rozen, T. D. (2001) “Antiepileptic drugs in the management
of cluster headache and trigeminal neuralgia” Headache 41 Suppl 1: S25-32 and Jensen, T. S.
(2002) “Anticonvulsants in neuropathic pain: rationale and clinical evidence” Eur J Pain 6
(Suppl A): 61-8.), and carbamazepine (See, Backonja, M. M. (2002) “Use of anticonvulsants for
treatment of neuropathic pain” Neurology 59(5 Suppl 2): S14-7), have been shown to be useful
attenuating pain in humans and animal models.

[0006]  Hyperalgesia (extreme sensitivity to something painful) that develops in the presence
of tissue injury or inflammation reflects, at least in part, an increase in the excitability of high-
threshold primary afferent neurons innervating the site of injury. Voltage sensitive. sodium
channels activation is critical for the generation and propagation of neuronal action potentials.
There is a growing body of evidence indicating that modulation of NaV currents is an
endogenous mechanism used to control neuronal excitability (See, Goldin, A. L. (2001)
“Resurgence of sodium channel research” Annu Rev Physiol 63: 871-94.). Several kinetically

and pharmacologically distinct voltage-gated sodium channels are found in dorsal root ganglion -
(DRG) neurons. The TTX-resistant current is insensitive to micromolar concentrations of
tetrodotoxin, and displays slow activation and inactivation kinetics and a more depolarized

activation threshold when compared to other voltage-gated sodium channels. TTX-resistant
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Methods Enzymol 314: 201-13.). NaV1.8 protein is upregulated along uninjured C-fibers
adjacent to the nerve injury. Antisense treatment prevents the redistribution of NaV1.8 along the

nerve and reverses neuropathic pain. Taken together the gene-knockout and antisense data
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potentials in response to nociceptive stimuli. Compounds that block the NaV1.9 channel may
play an important role in establishing the set point for detection of painful stimuli. In chronic
pain states, nerve and nerve ending can become swollen and hypersensitive exhibiting high
frequency action potential firing with mild or even no stimulation. These pathologic nerve
swellings are termed neuromas and the primary Na channels expressed in them are NaV1.8 and
NaV1.7 (See, Kretschmer, T., L. T. Happel, et al. (2002) “Accumulation of PN1 and PN3
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Database Syst Rev 3, and Guay, D. R. (2001) “Adjunctive agents in the management of chronic
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resistam; Na+ currents and inflammatory hyperalgesia.” Proc Natl Acad Sci U S A 96(14): 7645-
9), and neuropathic pain (See, Strichartz, G. R., Z. Zhou, et al. (2002) “Therapeutic

concentrations of local anaesthetics unveil the potential role of sodium channels in neuropathic

pain” Novartis Found Symp 241: 189-201, and Sandner-Kiesling, A., G. Rumpold Seitlinger, et



swel lings are terned neuromas and the primary Na
channel s expressed in themare NaVvl.8 and NaVvl. 7
w@ Swe/oo¥pet schner, T., L. T. Happel, et al. (2PORVS2004/021440
"Accunul ation of PNl and PN3sodi um channel s i n pai nf ul
human neur oma- evi dence from i munocyt ochem stry” Acta
Neurochir (Wen) 144(8): 803-10; discussion 810.).
al. (2002NeWlamoBrigine MNeiithdapy donlwotrel of essealgian afior setver segtion” Acta

UG TSR AT SENTE N 1 s

(1996) “IR@caifeW18Ek B LiJ1es eh@h@ Rind Rak @Rhhils"PEird Red79el): 103-8, and
addition to it's role in neuroendocrine excitability .
Wang, D.(WeeK. Kezaytragtal. (N97) (Pharmerologigal tergeting of lgs)T mutant sodium

cnamets o 4 B2 7 B e SRl P, S, T 1. 5
Narasimh&® ¢1997) cisaaneh chadfelsy ardd %d}gmcm PEADAS IsiystemCaikdasés” Adv

Enbo J 14(6): 1084-90). Navl . 1 gee, Sugawar a,
Pharmacot 39: H47-R8), akd -a§ grestietics édeeq) Strichayty1 )G Rav . 1Zhou, et al. (2002)

« tati f ebri ' i:at i 1R .
rherae i S LARRERL S BBLEIRL SRR SNALA A O Hium ghamel in
neuropath@dphiiNd Wovart{isJermind Syga\@#1a]189F201)Y. Tsurubuchi, et al.

"A m ssense nutation of the + .channel

2001 . |
00131 ¢ Galie CHUMEISNY TP TDRIErPAMIRE BN HPLHE PR B B ca entey

b ehif&il e S - f gRcidien” ial.
rom e AP BEL S MR ARG KT HEELR0 By, pont

Traditionally eabéitmmphygnmadaiive ibcms_clhssiﬁqmbapgl Oleﬂmiﬂ fonctiwinal ghagacteristics such
TR N N ———

express tHe cAlciufi€3nARY] s@unts -hat I0LR10 aMMhcedsed smbérstanding of the channel
vol t agegat ed -sodi um channel s i n_novenent di sorders and

compositigpithas psgducepihase fugctionahrespnnses. Jhhere g threy prigeay jubunit types that

Ant.agoni sts far . ve been deyel.oped. .
make up GJEAEGNEFRSl o OBPy Wyt HEoT & et B e i fhignel pore
and volta%@ &dnsBf, QAUS §Rinfarll R 6LRAceINRt IRE TS HallfidQ ERIIIGNRS trahdinembrane S
he current "has been linked to long QI in man and the :

subunit, Pois alohglyeesyi dtexbsubuhio fainddwesd trethe cytwplashid iegntd sheresk subunit of
use o treat this conditign ee, Wang, D,. W, K
the Ca chygl HreRtiaihe VAU FOPRAIIANS FOLVES S JEYEYg Topde up of the

fonowingls?gaﬁg-gumﬁi@pt sodi um channels."™ J din Invest 99(7):
1714-20). [0012] Several Na channel bl ockers are

currently used or being tested in the clinic to treat

o Leyid, emapridife subuiiis biporhoBor andolb ameps.r and (2002)
"Epi | epsy_and sodi um channel bl ockers" Expert Opin.
* Nfype. copaprisingsubpnity eus8®2®1849 : acute (See, Wffen, P.,

Collins, et. al. 20 , Ant i convul sant drugs for
¢ P'ié’B?’ec_og??alsmgrsgh?lgtspogf“r&%)(ioséhr ane Database Syst Rev 3),
o  QERRNESmPRES subunits o4 (splice variant) 028 , Ba,
e R-Type, comprising subunits oz, 028 , B

e T-Type, comprising subunits O4g, Oy, O O

[0014]  Calcium channels play a central role in neurotransmitter release. Ca influx into the
presynaptic terminal of a nerve process binds to and produces a cascade of protein-protein

interactions (syntaxin 1A, SNAP-25 and synaptotagmin) that ultimately ends with the fusion of a



Wffen, P., S. Collins, et al. (2000) "Anticonvul sant
drugs for acute and chronic pain" Cochrane Database
wEEs/06wy9 3, and Guay, D. R (2001) "Adjuncti VRCHUS0$021440
i n the managenent of chronic pain" Pharnmacot her apy
21(9): 1070-81), inflamatory (See, Gold, M S. (1999)
"Tet r odot oxi nresi stant Na+ currents and inflammatory
synaptic Yegicak @udgfebia@.of the peurplsansmiderPagkst. Blwkadoef the presysapsic calcium

channels %ﬁ A nglﬁr %F ?é §pf:)c%9nes S5 ¢ )%t ec?ga%cr: in 1 u% ﬁaélsga#t%er release.

rapeu oncen

[0015] | cmal Naﬂyp@&w Charhel TWWRI2) tiB Qn@lﬂiyeéﬁpr@ked Qt &h@fprés@daptm nerve
channel s in neuropathic pain" Novartis Found Svnp 241:

terminals p§ thexdprsal goof canghi@neas itdogss p Aapge Wlttgthq:@gfﬁg lhgrn neurons in lamina
I and IL %%' %é ﬁéﬂ.\g(ﬂ ’1net[u%| avg% )nun}b%{:g%fr NG ?Fg%ﬂ%fsraﬁgﬂeﬁ Bfesynaptic

con neura gl a ter nerve s

temunalséﬁﬂ@'tdyﬁspselonﬁﬁmdnd efd itd drdérlnedyonsc artds pathway is very important
arrhythmas (See, An, R H, R . Bangalore, et al.
lnrela.‘/mgfg@e)lfOﬂE?%’cf&.th% Wibck of LQT-3 mutant human Na+

[0016] C@’Qfﬁ”@zlns 2% aﬁﬁ@llﬁ%ﬁvﬁ?& :}ﬂto thida- &Ffoge:ﬂg gyﬁ’égg acie, Wﬂanfnatory, and

wa, (1997) "Pharmaco targeting of
neuropathma n @o@f& pain aerves ad importdnd poetbctive fumttion innkeepingdB¢ Byganism safe

4- 20 rotection ee, Tayl or . P.and L . ..
trom stmgf{ hRERh PRIIFE D198 ARmo@Ba S r EESTHEN ahemiE e PR hFegial inputs
have the g&eﬁﬁﬁlm REAHEOIS erS Yin®iFe Gb IR SLmisAIN JRRBsd¥aC 0)\01139 pain serves to

and as anesthetics (See, Strichartz, G Z.

quickly rerpeve thetm@mduelzfyM) the Trmegine AV iEorBent e rAGUHE iPélﬁsb}bﬂS very nature
generally é%glﬁl P&gﬁl}? 51{1? }nteciﬁe u'ﬂ(f%rnn%&)?y B%\e/d;l: ﬁéllsotlf_eg {51%188 | aﬁgglgétufg} much

neur opat ni pal n.

longer pezibds ol §Bac28d) 1t[sOiﬂie3)]s1tﬁ3&é endiengedizdnehflambtion may occur for many
menr ane- spanni ng, mnul ti-subunit proteins that allow -
reasons igiuding FySuerdImagReN BRI TORRATSG AN RAhAgAR dRYasion- Inflammatory

pain is #r%gag F)g at Tlﬁﬁ J}%S%Egnne r%ﬁg q@eﬁ%’%ﬁ%? ! 1‘h|J Séaémnes’ acid,

prostaglaiutis, eb:tadu;ﬂtheCGRfPu nytblqnasalA’.BH’;alnd mbmxotmnsrmsteswdﬂmseisTh@third class
.vol t age, or hd h i/olta e gctiva ed and their ki.neti

of pain i pesOppipiccynd iglves;nerye, e Bk reills 48 sperganisiion of neuronal

proteins 28 |cﬁbﬁif§‘ HORMRS pathtoaE ESenBRSed Sdsle tifit 84h pﬂ%ﬁﬁ&?@ﬁ&w pain lasting
under st andi ng of t he  channel conposition that produces

for years.t hlis éypelnfcmimmemdp%g@ adapsiye benaditand isspartiewarlpdifileito treat with
existine f ubulglt types that make up cal cium channels - al ,
EUZ®%4nd b. The al is the subunit containi ng the
[0017] clPainQlartiealadlyaitiropakiiiagad Safsdible in B @rléfgardnhy:t medical need.
extracel lulaf and i s disulfide |inked t

Millions efrindiyidiwisrsuffer #om se¥e1e painghatds Agiive y%%sﬂlla@ bbj cuieRfhqrapeutics.
The currérﬁu(ﬂq Y %Q{Hj t(?\I Qreéa‘f)aﬁ'%’l r%g}&sgﬁﬁmgg'djx fmltutaﬁo@l op1o1ds, tricyclic

gUbuntt rrently the various
antidepressahts) ami artigomellsantsbtlygeepahie paml has\been particalddy djpffiotlt to treat as

it does ngthr%spond well to opiods until high doses are reached. Gabapentin is currently the

favored therapeutic for the treatment of neuropathic pain although it works in only 60% of
patients where it shows modest efficacy. The drug is however very safe and side effects are
generally tolerable although sedation is an issue at higher doses.

[0018] The N type Ca channel has been validated in man by intrathecal infusion of the toxin

Ziconotide for the treatment of intractable pain, cancer pain, opioid resistant pain, and



followi ng specific subunits: L-type, conprising
subunits 0CI CCCIDOC, F, or oci s, oc2d and b a
WORMgPE309coNpri sing subunits a , oc2d , b P- TREEDS2004/021440
conpri sing subunits CX1A, oc2d , bd4a Q Type,
conprising subunits (X1A (splice variant) a2d , b4da
R- Type, conprising subunits (X1E, cx2d , b T-Type,
neuropatlioapd issverg p&immﬁettsxiﬁmz@, an( 33%, smeccesXthte[fOD thl] tr&atoentuof pain in

C. nel s ay a.central. role in neur smtte .
homans A{lF B atr BaBey ik oheting it sraalpaRRE N GPrChihane! gpragonist
would gaRRF ¥ 8niRhOGRes siirf 8F tHeDaBthafie? %&ﬁﬁ)uﬁe caRes gr?aspéell degranulatmn

protein-protein interactions (syntaxin I A SNAP- nd

and produops desectepgnden certval side effeats. cThese mpdudei ditzingss, lf}{staugmms,cﬂfgltatlon
tic. vesic d, rel ease .of the r ot.r. m t
and dysm e et S9! EBogiBhe hUBTREN 8 some Doty Shitieh domies Ghe primary
risk for thiedugesinvBRel Mild TXSOdid&affadtsl senORHHE Ficchotdd iaf h?é% dos1ng These
decrease in neurotransmtter rel ease. | OO;@1
include dizginesscayyhempe agitation and dysmatiighiTherespplse O%tath h@otenswn in
some pat@ﬁﬁs# ﬂ%ﬂt ddsed! eft}(se bﬁgarvga gﬁ% ghlés) Ién &n hcﬂl?: 15 %a%orngyg{:l f,]nduced mast cell
degranulan@uramﬂ&rllm éfwa‘tsnén theas‘}dnpath'éhesgangll&uf s hkél tﬁdlﬂﬁrsiﬂa‘bet ganglion

| ar g er f N type Ca channels at th
also expr%ﬁs‘a% A ‘tYPE Cachameh %éelieﬁé?ltW%B%@Sdh%f&l%%ﬁ@f%tﬂaﬂy in the
t.n

higher fretqtliaﬁci% rﬁ%&g%]iq]}?ziu% girﬁn%ct 3t upﬁﬁ i nmn7‘|rfg fﬁ§§ey%déémﬁ%! %glé‘%fﬂa& issues.
The firing gate inemam ofj theysythpathgta effﬂ‘ents usmlethe 013‘ Herarge. G seurons can fire
. acute, infla or and .ne at hic. Acute N .

o high :GGH&p8es bl EEHRERVGTLY PG0IB A AL DRITRCTS oD PolEBRngEYER Vth the
select1v1t@frﬂﬁeﬁte&"6§ £ Rlepéfilehd infitlsic seltativifPygase eHécre tylpe Taléim channel is
danmage evere.thermal, mechanical, or- chem'cal inputs. - :

still nece&sanyeaStlhé inysleadtin sArdias and wg@u%@metmm‘é@cqwacm@
[0019] ?gﬂé@%&ﬁél;l %3?%3?%8%} e lﬁfI gff% rpgroi{ eC?lI’I’%l? \;ﬁﬁ%&%ﬁé’d{lum channel

blockers zﬁ:ﬁiﬁaﬁbc:lmal ohatiel blatkuis fyr tha tdiseasegeaney @ésbﬁb&dsalﬁ)lw fhtas been to a large
asting and intense, Inflanmtory pain on the oth

extent h%?ﬁ&ynaayumla%rtoffs&e cHrew. (Theereridy seulincbie vaRguB G, distgrbances
such as bﬂlﬁ{;]e%nvsikﬁ)ﬂ digzillsendisededla séﬁgtﬂog%%élpﬂlo@gotm 1{f@"threatening

reasons I ncluding tissue danage
cardiac ambﬁmmmand aadigahiiage Accondap]l prihere mérhansmtneascyto develop additional

Na channel antagonists, and Ca channel antagonists preferably those with higher potency and

fewer side effects.

SUMMARY OF THE INVENTION

[0020] It has now been found that compounds of this invention, and pharmaceutically

acceptable compositions thereof, are useful as inhibitors of voltage-gated sodium channels.

These compounds have the general formula I:



pain is nmediated by an "inflammtory soup” that
consi sts of substance P, histam nes, acid,

w@e@svembandi n, bradyki nin, CGRP, cytokines, AIET/US2904/021440
neurotransmtter release. The third class of painis
neur opat hi ¢ and i nvol ves nerve damage that results in
reorgani zati on of neuronal proteins and circuits
yi el ding a pathol ogi c RserBitized" state that can
produce chronic painﬁkas ing for years. This type of
pai n provi des no adapthyeskenefit and is particularly
difficult to treat withl existing therapies. [0017]
Pain, particularly néﬁroﬂath and intractable painis
a |l arge unnet nedi cal need. i ons of individuals
suffer fromsevere pain that is not well controlled by
current therapeutics. The turrent drugs used to treat

orqihrrha¥ hH@aﬂy%l@ le &&AVAtivOHRIE A fereif M 'ORUR?, R*, and ring A
tricyclic antidepressants, and anti convul sants.

are as defiedhegeait. hi ¢ pai n has been particularly difficult to

001 L588 EublantEca PN L SRS s
treating of RQ§ 3 %e‘fe‘?ﬁ)ﬁ bhe vhfigglorankaet, &GP rivoadiiehs) including, but

al though it works in only 60% of patients where it

not limiterh émusackise ebrondd, fneyseppthicher iflagmaoryopkine prtyidtisy migrane, cluster

. S f . e | t .
readsced Py ST BB REIAELY LT WASIALL NIy or ey
conditiont,yeRrddegafeaanivel difsmdedepsychiatdoddisedeisnsughas inxiety and depression,

~intrathecal infusjon of the toxin ég%o otide for the .
myotonia; pERHREh QFeeRt AieTder aepraprdoctas %5% taxigmpglgple sclerosis,
o i ﬁ’%ﬂ hdincBhEneUE opat hi c and severe pain. The
lmtableb{i%)%sr:}&l as eg%h gjo%esuccgé's rate for the treatnent of

pain in humans with a greater potency than norphine.

An orall wgh!ﬁi?[giﬁﬂi%&foﬁfog& YRgQni st woul d

gar ner a gct— e—Strafre—or—tht—al F=tratr et .

Zi conotide causes mast cell degranul ation and produces
[0022] 99SE=ASREDY tzﬁﬁ%t@}ngéﬂ;ﬂﬁ feSnbanioshese include

di zzi ness, nystagnus, agitation, and dysnetria. There
[0023] i Thalweseot imesation irclatey pot amspioonds of Sormeulpak neafels antinhibitors of

hi gh doses. The primary risk for this target involves
voltage-g§tﬁng§,§n§?x WI%¥fects seen with Ziconotide at high

dosi ng. These include @lzzrhess, nystagnus, agitation,

and dysmetria. There is so orthostatic hypotension

in some patients at Hi pses. It is believed that
this may be due to Zicofpot)jjde induced mast cell
degranul ati on and/ or R SNSTT¥C} 3 on the synpathetic

ganglion that |ike the dorsa got ganglion al so
expresses the N type Ca channel. Use-dependent
conpounds that block prefekentially in the

or a pharmaceutically acceptable salt thereof, wherein:

RZ% is —C(O)R?, -C(O)OR?, or R%!;

R? is —C(O)N(R?)z, -SO:R’, -SO,NHR’, -NHSO,R’, -P(0O)(OR’),, -C(O)N(CN)R’, an
optionally substituted 5-membered heteroaryl ring havingl-4 heteroatoms selected from O, S, or

N, or an optionally substituted pyrah—4-one—yl;

-10-



hi gher frequency range >10Hz shoul d be hel pful in
m nim zing these potential side-effect issues. The

wo poosmgeopat e i n man of the synpathetic efferenPGI/US20041021440
the 0.3 Hz range. CNS neurons can fire at high
frequencies but generally only do so in short bursts
of action potentials. Even wth the selectivity

R’ iR teecledry indmpeniisptin igdogen, wr ai wptienadlylsebatituied group selected
rom RS o A T 3 P

from nitrcgﬁgﬁ,‘:dx%g&ﬁ Rk 5@l & 3-7ARdAberbidE Rt lattdar Phadtiall§ InStRSGicdRBG

' ove, "the efficacy of current|y used sodi um channel 5
having 0-b heietoatamnsindeneaeitiymelehied fsim bittogkmroxygan, ot hafudi erdhsand R,
ke oo A R B e B sttt -
8 member@fl heetdtytINE bikiiervafyl s hAMey i3Hetrba66E snd@yediealy selected from

i bl urred vision, dlﬁfl ess, nausea, and_ sedation as
nitrogen, ogygenasrselipn tdwtaimRI \R) pr eyt inesioraed hy Re apdiRakaken together, are

o iU AR SRLEAER AL, oSO Rt Blrncsor-
R®, and atiicag aitirs bhstiaumablCaitropanatets avithagtfi st s pref erabl y

o i ek 5 Ly S S 5
heteroatofnl @fde SR dSe@Ld £Binhitr Aok, AR BF E@g@ﬁfehﬁe}édy

accep e conpositions thereof, are useful
saturated pnparbaltyounsatikatediinghedga0-Scetardatoms divepersiestly T¢lected from

. conpounds .th | . f la | ‘R.. N 4
socsen, SR S b AETT O e oot al R U
occurrence§6f ST, andVBESRI o niRte siRRtitutible dsogamslofisRatA-RY. e as

defined herein. ,[0021] These conpounds and = ‘
caplh geqvarcacr PicR1. Ry, Ric cagBabs imdepandentiy Qdis vhegein Sxisg|bond or is a

e
replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO;, NRCONR,
SO, SO,, NRSO,;, SO,NR, NRSO;NR, O, S, or NR; and each occurrence of R¥is independently
selected from R’, halogen, NO;, or CN, provided that when R?is -OR> , then Q—RX is bonded to
the oxygen atom through a carbon atom;
wherein each occurrence of R is independently selected from hydrogen or an

optionally substituted Cy.¢ aliphatic group; and each occutrence of R’ is independently selected
from hydrogen or an optionally substituted group selected from C;.g aliphatic, Ce.10 aryl, a
heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 3-10 ring atoms, or wherein
R and R’ taken together with the atom(s) to which they are bound, or two occurrences of R’
taken together with the atom(s) to which they are bound, form a 5-8 membered cycloalkyl,
heterocyclyl, aryl, or heteroaryl ring having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; and

each occurrence of R® or R® is independently R’, -COR’, —COz(C1-6 aliphatic), -CON(R')Z,
or-SOR,

-11-



not limted to, acute, chronic, neuropathic, or

inflammatory pain, arthritis, mgrane, cluster
whemdacthes, trigem nal neural gia, herpetic neur@l/gsmN4/021440

general neural gi as, epilepsy or epilepsy conditions,

neur odegener ative disorders, psychiatric disorders

such as anxi ery %nd depression, nyotonia, arrythm a,
provdeshthat whinsRT ek sthen&iriobordied 1to the Cdrb;@matj@n of thetcasbioay! group

rough af Mot 564 S B rele s BBl R R e o

[0024] [ 80&efdain othéieéiﬁls@lmaetgﬁtéﬁ ot @@npéunG@ @ﬂiénﬂﬁermﬁntmrem R%is -R®

Invention: [0023] The present Invention relates to
as described gpreuallysabonve podt herei@: | useful as inhibitors of

o 0587 BT AIRIE B pBid Pt 50 e o '

R? taken tbgetheﬁﬁ(alﬁﬁd?%e N—Q{o@lﬁiﬁo NIpyBZ)hkhn,yl B?.ibpﬂléhaﬂy @ﬁl@):lN(tEﬁ pipgrazinyl;
S2R., - SO2NHR , - NHSCRR

b).- ey wmlemm}@bﬂpo& als /s a@df% fi$ &4 P%Mesthﬁﬂ%éfi a¢f Et, when R®
is 4-01-ph%ﬁ§712§1°§|f la 12, Bkl YRl ARGl AR IRE] ected Trom O

or an optionally substi pyran- 4- one-yl ;
c) awlenRimy & 1eNelisyrroMﬂg&kanﬂaRt” isHhe:ogen, or an

O B R SRR DKL gy oo v

het eJyeRliaS1; |aﬂgependent |y selected from nitrogen,
oxygén, or §u|f or. a 3-7-nmenmbered saturated or
par tii)awhgn Bn iseEluthen &Y is netdEthahemB” 3-4Meathenyat ons

o BHFERRE S iR E A AR ST R g e

together, @dnﬁmﬁmwmﬁ}hey are bound, forman optionally
substituted 3- menber ed heterocyc | or heteroar¥{l4. ,
e)r Whgn fiagi A ds SI!P@OIHHV éﬂb%tt‘étﬁé PincaBRdR nis Bydsegeae prdR” is chloro,

then whelﬁ f{o'@ ﬁf El{ ? gggﬁl—%%qjhe 2 %{gﬁenlyoget ﬁlg?h ], &R ﬁ{d R?, taken

dre eac
together, camdeplw«ﬂmﬁd»rph@imd,onal ly substltut ed at one or nore

0 G FipEs Ana (1 Hsh- TH-PYEBh vk R byckpéengand '8 G, then

WheanlsM@tﬁenq{r@ﬁg%&q gryl ring or 8-10 nmenbered bi cycl iC
aryl” ring, haV|ng -5

g) when ring A is 1-oxido-4-thiomorpholinyl, R? is hydrogen, and R* is OEt, then R! and
R?, taken together, cannot be piperizinyl;

h) when R® is CH; or optionally substituted phenyl R! is hydrogen, R? is optionally
substituted phenyl, methyl, ethyl, COR’, NR’, or CONHR’, and R* is =S, Me ,SMe, or
SCH,CO,Me, SCH,CN, then ring A is not unsubstituted phenyl or 4-Cl-phenyl;

i) when R3is CH;, R'is hydrogen, R2is ethyl, and R*is hydrogen, then ring A is not N-
pyrrolidinyl, piperazin-1-yl, N-morpholinyl, or 1-piperidinyl;

j) when R? is N(R),, R! is hydrogen, R* is 3-,5-Cl-phenyl, 4-Cl-phenyl, methyl,
optionally substituted cyclohexyl, 3-Cl, 4-OMe-benzyl, 4-Ac-phenyl, ethyl, i-propyl, 4-OEt-
phenyl, 4-OMe-phenyl, benzyl, or (CH)OR, and R* is CH3, hydrogen, or SMe, then ring A is
not unsubstituted phenyl, piperidinyl, optionally substituted piperazinyl, morpholinyl, optionally

-12-



het er oat ons i ndependently sel ected from nitrogen,
oxygen, or sulfur, or a 3-7-nenbered saturated or
w@20osiadoby unsat urated ring having 0-3 het er oaP@IES2004/021440
i ndependently sel ected from nitrogen, oxygen, or
sul fur, optionally substituted at one or nore carbon
atons with 0-5 occurrences of - R7, and at one or nore
substitute& Wsiolitlinyh b3, 8-ditiyide®§ Frnaphthysidin-T(6H)-yB8or &dedihydro-8-imidazo[1,2-
_aqccurrence of R3, R4, R5, and R7 is independently Q Rx
alpyrazin-7-Yiherein Qis a bond or is a G -C al kylidene chain

oy WA 10 MR G138 N IR RS LCPL R Qe (CHo),

OH, -CHMBNR, nNRNROSri MRS ImRRGLD yriNREDR pyS@idisciryl, KRESD,Me, -(CHy)2-
N NRS R, O .S, - and..each o r of E

NMes, G N dR oyl r NPT S SR> RECHgpyidin -1,

l—methyl—tq-%iuitnﬁ{i&\ﬁl-g%ﬂ‘, S-Qﬂno\l\'f‘,gfﬂi&tﬁiyﬁ1H%dazbﬁ$fyl,Q41@iid1&h}h henyl,

e oxygden atom through” a carbon atom wherein eac 5.
3,4-(methgleoedioxnpkenyt, -RHsCHhd€Ferddntdry-CEKCROES@H!r Bmis hydrogen, R” is

. hydr o or _an optiogall ubstituted.C - ali. ' .
opionai Y0958 1880 RO SyBURbRh sngBh P bfubsi
phenylor%@ﬁ@&dll@@uﬁitﬁﬁ\?eﬂ?ﬁfr@ﬂﬁﬁyl@r an optional 'y substituted

group selected from@ . aliphatic -ioary

C | >a : :
1) idhearRatsyhydrpgan aady RAgs bydoeen g he-dimethyipys din-2-y1, ring A is
. : o vi Can o i
optionalFSG Ry Rk N oSt lutd Blrl T R e A SRS e or
unsubstit@édplizayhd, or two occurrences of R taken together
with the atgonm(s) tqQq which th are _.bou forma_5-8
mhaege oy Srasat i K nsiargaghy iostai] bengyl BRERG 4 got 345
trimethox 'ﬁglypavi ng 0-3 heteroatons independently sel ected
om ni trogen, oxygen, or sulfur; and each occurrence

n)ofheRR 'andRE arsbothdegeagdmmingyA R (2-ﬂlmhenymmm>-1H6pyrazolo{3,4-

... al i.phat | - R )2 e i ded that wh
blpyridingyil 8 iyt g e vethgl, S G at om of ¢ e
0)GRHATTYik hgaRigen, IRFri0 Bekko31) tikinORA, ®*Nad dikaA 20 Y &6t simultaneously

_preferably, through a carbon atom [0024] In certain
unsubstit@edphendhibodi ment s[KG ], for conpounds of the invention.

rLeigpt i82- ib n ) =N
PRIRERIR 350, R ol MRRSRCSOP 3 Sl ABHS s i
phenylthismd[Dy+d]pyivelidRd-6id, ASaraino-5-Higthyl-2hshenRthiend2 BAllppdimidin-6-yl, 4-

(- - heER AT B DT e D TP iB g - yiidi 6B * 404 6-dimethy-
pyrimidin-2-yl)amino-5-methyl-2-phenylthieno[2,3-d]pyrimidin-6-yl, . 4-(N-pyrrolidinyl)-5-
methyl-2-phenylthieno[2,3-d]pyrimidin-6-yl,or unsubstituted phenyl, R? is methyl, then R*is not
methyl or SMe;

q) when R! and R? both are hydrogen, R? is methyl, R* is =S or unsubstituted phenyl,
then ring A is not unsubstituted phenyl; and

r) when R! and R? taken together form a N-pyrrolidinyl ring, R? is -NHCH,(4-
trifluoromethylphenyl), R* is H, then ring A is not N-pyrrolidinyl, 3,4-dimethoxyphenyl, 2-
methoxyphenyl, thiophen-3-yl, or thiophen-2-yl.
[0025] For certain other embodimentskGz, when RZ in compound of formula I is
C(O)N(R)z, then:
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b) when ring Ais Nnorpholino, R3is H and R4 is C
or Me, then RL is not Et, when R2 is 4-d -phenyl, or
W@RL00800B0R2, taken together, cannot be N nor phoPCTUS200)/021440
when ring Ais Npyrrolidinyl and R3 is H, then: i)
when R4 is -N(CH3)COPh, then R1 and R2, taken
toget her, cannot be pyrrolidi nyI and ||) when R4 is
a) G@hen Riend R atesbatio hydibgenstiem KR b 5 wbt MEHpiTeWBHC(=HF)NERn

)b, R 55 RRABEE i o P b Bor ST HOaRIT (G OAc, 3.5

dlchloropﬁérﬁl'l RETHeRiylyRY is@lydVdpeR of nitghyh, #ifs ARE 'uﬁﬁﬁJsﬁMted henyl then NR”,
substi t ut ed pi perazinyl, R3 ‘s hydrogen, F?

is not NsztNétINHa NHbte, MKEHR)z-G)Hi @INthwnlez S not
o pienr e Bsnat M RO S swvE 3 DD RER A ds ShopbopfRe ey, then

NR”, is 1ot NgIMe5- di met hyl -1 H-pyrrol -1-yl, R3 |s hydr ogen, and
R4 is Owve, then when RL is M, theq i s not benzy

d)gyhsaheng i iy optionally - sykstiated-phenymiy pRdivdragen ard Rsls optlonally

substltute{i é)ﬂél?}ﬁ CR# i %glno?lll% gubgﬁ%ugrzé giﬁér?ﬁ}’& ﬁl)[ﬂs% M%Htehgﬁﬁgth&éhe& NR, is
not NHy; opt i onal I y substituted phenyl Rl is hydrogen, R2 is

o RS0 AP B, L o b S
N(optionai@"'%%g%t?ﬁn d%@g @Ha%?ﬂ&éudé%yb%ﬂshfﬂtﬁgd gw & N];I(G ,7,8.9-

tetrahydrceﬁHyHenzquydlodetm-&WﬁrK én hytltogen,r theg Mag A ns_)tnot 1-1mldazoly1 1-

plpendyl,l Q%irsla)glp Ugé'r({:l ﬁ per azl ﬁhss%tlww )rc]é)-l | %gdlﬁ{})%l aré offt 1-[(2-

fluoropheffA)msth§t]- - ﬁ’ldaf.(kleﬁyi 4-Cl -phenyl, net hyI optionally
substi-futed cycl oh;xyl 3-d, 4- (]Vb benzyl ,

) vty BhéhaydrogemyR| 1§ opta@phyl[y suhst@[egh@wyyl ring A is unsubstituted

phenyl, R% % &gﬂe&yﬂydgi’ie?,z ﬁ% nl@{Rl ’% %Otfgfﬁ%{]ﬁ (E éu %ﬁ}[@@?nadly substituted

- phenyl), phenyl pi peri di nyI optionally substituted
oI inyl, optionallysubstituted

I
) B%%Sé’r Izllél %‘}‘Pgﬂs R PHRyEABYT, ﬂﬂgn% pHRYPstdetad PR Rjjis hydrogen,
then N(R' r1s§ot61<lqﬁ$}¥ﬂ6191y§ i mdazo[l, 2- a] pyrazin-7-yl;

h) when R is hydrogen, R? is hydrogen or Cy4 aliphatic, N(R”, is NH(C1-4 aliphatic) or
N(C1-4 aliphatic),, R* is hydrogen, then ring A is not N-piperidyl or optionally substituted N-
piperazyl;

i) when R! is hydrogen, R? is 4-chlorophenyl, ring A is unsubstituted phenyl, R* is
methyl, then N(R’)z is not NHCH2-furan-2-yl;

j) ring A is not 2-formyl-pyrrolin-1-yl, optionally substituted hydroxymethyl-pyrrolidin-
1-yl, hydroxypiperidinyl, or hydroxymethylpiperidinyl;

k) the following compounds are excluded:

Optionally
H substituted N-morpholinyl H phenyl
cyclohexyl
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k) when R3 is -

CH=CHN(CH 3)2, CHS3,

-(CH2) 2- N- nor phol i no, -(CH2)2-Owe, -(CH2)2- OH,

WO G899 n- butyl , pyridin-2-ylnethyl, pyridi NnPQFYE2004/021440

pyrimdin-5-yl, CH2SO2Me, -(CH2)2- Nwe2,

- (CH2) 2- N- (4- net hyl pi perazyl),

-(CH2)2-NH-pyridin-3-yl, -(CH)2-NH CH 2-pyridin-3-yl,
| - met hy| OptenatiydaZol - 2-yl ,

H5- ani no- syttithtedet Hy | Nithbrpholigz ol |- 4- yH N-pyrrolidinyl
4- (di et iydighekgio) phenyl , 3, 4- (gt hyl enedi oxy) rhenyl,

- CHZ=CH2Opribflyi2,| or - CH( CN) T, RIL Ts jhydrogen, RZ

gi s opti OQﬁJshﬁﬁtﬁngt 'N%%‘B or gfhyl,| R4 i ﬁ) é%q
e SR b ettty oRE
hydr ogentﬁgaﬁ

H4, 6- di HEG i 0 onaﬁy ng A i 1 opt i onaNLyforpholino
subst i tGYCé@GESM]eWyI , RBU sityied or {unsubstitut ed phenyl,
then IR4 i depyl SMe, —S{CIQIEXYbr unsubstit utled phenyl ;

m whén RL is hydrlogeNH&n@A8®2 i 4 optional lly
subst it ut ed_benzyl|, theaiyd35Hs rnot 3,4, 5- .

Hi ri met hoxypHeny! ; |menséisBloRdptand R2 dF e bott h hyR¥IFgHeR,
ring Ais (2-fl uorophen;@ﬂe yl)|-1 H pyrazo| o[ 3, 4-

b pyTidin-3-yi, Ry TS5 ethylor Z-ethoxyethyt, thenm R4

Hi s not Hynitrahenyl d)4-wieehylpRperasylhy drogbyl, i s phenyl
benzo\ ] t han DQ D/I gnrl r| nn ake gl | t

Metljil ul 4 ane%gﬂllﬂ unsubNHEéﬁtaggyphenyl ) vvh n Rl paBgR2
are b th hvdroqen ring A |s
4- (4" 1 {1 nyI )[- 5- et hyl - optionally
phenyllt h| no d pNHI((Dj)tﬁbmllgi- W, substituted N-

F4- ammp- 5SYRSERHL 2 phestuteaitensi2, 3- dEpyr i nf di rpiertkyl or

A- cyclohexyl or lohexvl i dazol-1-v1 or 2-
or cyclohex imidazol-1-yl or
(4- (4411 u&%@ﬂenyl ) - pi per azy )) - met hyl - 2- phenylok bRy
(27 3=gpyrim =€y, —4=(46=drmethyt pyrimaf g - Iy
2-yl) ami optiGnatiyt hy|l - RHbetionatini gnol 2, 3- d] pyr |Sn1)almte 2%

HI, ﬁ-l N- p.}b’stitmlteidjihnyl ) stbstituted ; H I dihydro-1HL
met - 2- t hileno rifm di n-6- r Sl
llncuxc tit ﬁtﬁp lr\hf:\ é}%lﬁfegil]gzt vl ¢ hpnyRA i dsqipdol-2-yl
met hyl| oopomallyq) when RL and R both are hy gr.

Hi s met hyBubSFMItﬂds 3NHrpyidylosshylt jut ed Bpbheny] , @30&@%;%%{
A is nmot umeszgdsti tjuted phenyl; dnd r) when
taken|together forlma N-pyrrolidinyl ring,| RBam$nocarbonyl-
NHCH2( 4- prrolidin-1-yl or N-

morpholino or 1H-
; imidazo[4,5-
optionally Nprnc(l)illmethyl clpyridine-(6-

H substituted NHCH,CH,-N- H CO;Me)-4,5,6,7-

benzyl morpholitio tetrahydro-1-yl or
P 1,2,3,4,6,7-
hexahydro-3-oxo-
SH-pyrazolo[4,3-
clpyridin-5-yl
(aryl or 3,4-dihydro-(1H)-
heteroaryl) isoquinolin-2-yl or

H substituted C1- H 5,6-

4 aliphatic dihydroimidazo[1,2-

a]pyrazin-7(8H)-yl
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trifluoronethyl phenyl), R4 is H then ring Ais not
N-pyrrolidinyl, 3,4-dinmethoxyphenyl, 2- nethoxyphenyl,

wa biospbsese 3-yl , or thiophen-2-yl. [0025] For CRCT/EHBI904/021440
ot her enbodi nent S| K&] ,when Rz in conpound of fornula
Il is CCONR) 2, then:a) when R1 and R2 are both

hydrogen, then N(R 2 is not NH2 or NH C(=NH) NH?: bh)

when

(CH2)
benzy
unsub
NHVE,
hydr o
unsub
ring

hydr o
is op
napht
bot h

R1 i s hydroggé
D- OH, (CH2
, R4 is hydi
stituted pher
NH( CH2) 2- OH,
jen and R2 i 4
s5tituted phe
A is optiona
jen and R2 i 4
ionally subj
nyl, then N(H
nydrogen, N(H

|

en, et hyl, or
2-0OAc, 3,5- d
ogen or net hyl
wyl, then N(R i
or NH benzyl ;
>nEthy|, R4 19
yl,
'y substituteq
5 optionally sU
5t i tuted phenyl
R is notNH 2; ¢
R i's NH2, NH (d

then N(R 2

et hyl , and
chl or opher
, ring Al
S not NH2,
c) when H
OH, ringlA
IS not N
phenyl ,
bstituted
or unsubs
) when R1
ptionally

R2 is or
yl 5,8alihydro-1,7-
Snapthyridin-7(6H)-
NHNHZyl or
XL 5 3- dlhydro -6H-

010
d1 4 _
25 ihy IEL
Ui ¢ dhdalr 1T or
afted QR3-tefpadrydro-
subisexazolofhs-

d d-6

d phenyl),
ycl ohept en
1-i m dazol

c]pyridin-5-yl or
or 6,7-
-dBhydrthidRdlo[5,4-
yEJpydidin-(4H)-5-y1

pheny
al i ph
NH( 6,
is hy

), N(optiona
At i1 c) (opti ond
/,8,9- tetral

l |y substitutg
\l |y substitute
ydr o- 5H benzog
ring Ais not

piper
Hsubst
fluor

I tut ed phenyl,[ optronall

-vi | -
SYyI?ff) [

Yy
(2- 1 evimerids
o RIPTISIT

jrogen t hen
intn- |

OV BSOSt
tugu%éﬂl fedX 01!
bphe Teth I]-IﬁMEﬁQ&zm

A

R -s—eptonral-y—Ssubsttutet—phery—+iag
|s unsubstltuted phenyl, R4 is nethyl or hydrogen,

D iwes NRs it i QWprbklatly sﬁgsﬁiﬁtgd H(giphhak? ¥s ogtéonally substituted
substltuted phenyl),” g) when |s hy dro en,

M

benzyl, Rﬁ-lp;netmyl then iring A\i§ sofentisnelly slthswtew@ rglperaad $.4-dihydro-(1H)-
soqunaff8559°" WSl DL AR o) 458yt -

c]pyndml\g(l@m.zégqal i phatic) or N( Cl-4 aliphatic)2, R4 is
ydrogen, then,ring A is not hkplperldyl or optlonal

mé uwhqn tlﬁt égd Nfs. peradath mypthyheR” A Tiogear oifign A Re # i(vnapth-Z-
yDsulfondSBLAEAPREMNR ), 15t NEGHYR RS i G RN an 1)} S

n) when R' is hydrogen, R? is optionally substituted benzyl, R* is hydrogen, N(R’), is
NHCH,(pyridin-2-yl), then ring A is not 3-(hydroxymethyl)2(1H)-isoquinolinyl; and
o) when R’ is hydrogen, R%is (aryl or heteroaryl) substituted C;.4 aliphatic, R* is hydrogen, then
ring A is not 3,4-dihydro-(1H)-isoquinolin-2-yl, 5,6-dihydroimidazo[1,2-alpyrazin-7(8H)-yl,
5,8-dihydro-1,7-napthyridin-7(6H)-yl, 5,7-dihydro-6H-pyrrolo[3,4-b]pyridin-6-yl,
2,3-dihydro-1H-indol-1-yl, 4,5,6,7-tetrahydro-isoxazolo[4,5-c]pyridin-5-yl, or 6,7-
dihydrothiazolo[5,4-c]pyridin~(4H)-5-yl; and

0) when R and R? taken together is 4-(2-naphthalenylsulfonyl)—1-pipe;azinyl, ring A is
4-(2-naphthalenylsulfonyl)-1-piperazinyl or 4-(2-naphthalenylsulfonyl)amino-piperidinyl and R*
is hydrogen, then R3 is not NH-O-(tetrahydro-2H-pyran-2-yl) or NHOH.
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methyl, then N(R} 2 is not NHCH2-furan-2-yl; j ) ring
Ais not 2-fornyl-pyrrolin-l-yl, optionally
WG aipsnoIoee ed hydroxynet hyl - pyrrolidin- 1-yl, PCT/US2004/021440
hydr oxypi peri di nyl, or hydroxynet hyl pi peridi nyl; k)
the follow ng conmpounds are excluded: ', " ' N(R>2 R4
> RingA < " Optionally H substituted N norpholinyl H
[0026] phengttaic yothayhenydd@peitenwhety RY sURSt at gemdally described above and
N- nmor phol inyl H N-pyrrolidinyl cycl ohexyl Optionally H
substituted N-norpholinyl H phenyl cycl ohexyl
a) Feh R4l ottrYRA, 1@’13% Bﬁfgbﬁ y%ad h?lhi()g&{ bl%tﬁi&nxll}Hsdﬂsututed phenyl,
N- nor phol i no cycl ohex substituted benzy
*is hydc;gcn,ouhelxying A\IH( Bot7yIBY tmated rlamml@wm—plpméyls DNeinaygholinyl, 1-
o%}/cl ohepten- 6-yl

herein:

azepanyl, or pﬁ
[0027] In certain other embodiments, when RZ is R* as generally described above and
herein:

a) when R# is -P(O)(OR’), and R’ is C14 aliphatic, R! and R? are both hydrogen, and rR*
is hydrogen, methyl, anino, -OCH,OH, then ring A is not 1-[(2-fluorophenyl)methyl]-1H-
. pyrazolo[3,4-b]pyridin-3-yl or unsubstituted phenyl.

[0028] In certain other embodiments, when R? is R as generally described above and
herein:

a) when R* is -SO,NHR’and R’ is hydrogen, R! and R? are both hydrogen, R* is amino,

then ring A is not N-morpholino.

[0029] In certain other embodimentS[kca], for bompounds of the invention wherein RZ is —
OR? as described generally above and herein:

a) when R® is ethyl; R* is hydrogen; ring A is unsubstituted phenyl and R’ is hydrogen,

then R is not optionally substituted 2-pyridinyl, optionally substituted phenyl, optionally

substituted benzyl, -CH,CO,H, -CH,CN, n-propyl, methyl, ethyl, -CH,(4-OMe-phenyl), -

CH,CON(Me)CH,Ph, -CH,C=CH, -CH2CH20Me, -CH,CH=CHy,, or -(CH3);0H;

b) when R’ is ethyl; R*is hydrogen; ring A is thienyl; and R'is hydrogen; then R? is not

optionally substituted phenyl;

c¢) when R is ethyl; R* is hydrogen; ring A is unsubstituted phenyl; then when R! is

methyl, ethyl, CH,CH,Ph, -CHCH,morpholino, -CH,CH,NEt,, -CH,CH,OMe, n- butyl,

or optionally substituted phenyl, then R? is not -CH,CH,CN, -CH,CN, or -CH,CH,0Ac,
or R! and R? taken together are not optionally substituted piperidinyl, morpholino, or
thiomorpholino;

d) when R? is ethyl; R* is NH,, Cl, Me, or Br, ring A is unsubstituted phenyl or

morpholino, and R! is hydrogen, then R? is not optionally substituted phenyl, or COR’;

e) when R® is ethyl, R* is hydrogen; and ring A is unsubstituted phenyl, then R! and R?

are not simultaneously methyl;
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H 4-ni trophenyl 4-nethyl pi perazyl nethyl phenyl Methyl
met hyl NH-tetrazolyl H phenyl optionally optionally
WOR{oS0doonal | y substituted Nsubstituted H subseeCT/usmd4/021440
benzyl H pi perazyl or cycl ohexyl or or cyclohexyl)
i m dazol -1-yl or 2- benzyl hydroxypyrrolyl optionally
opt i ona; |y NH(optionally substituted 2,35 H
f) swheni Rutiedngthystthewtring A, R mdoRfH@énBylt&k%thﬁ‘?@Wal yre not

AR T2 5 e
g) lzmﬁ%l ([}gg%[éﬂﬁfﬂmbfsf Bydréden; RE-iy inQibstNupsdppteiniy)andrR* is methyl or
thiomorpholino, then ring A is not unsubstituted phenyl, 4-OMe-phenyl, 2-pyridinyl, 4-
Cl-phenyl, 2-Cl-phenyl, 3,4-dichlorophenyl, 4-Me-phenyl, 3,5-dichlorophenyl, 4-OH-
phenyl, or 3CF3-,4-Cl-phenyl;
h) when R’ is ethyl, methyl, or isopropyl, R! is hydrogen or ethyl, and R? is ethyl,
COCH3, isopropyl, -CH,CH,CN, benzyl, -CH,CH,NEt,, -CH,CH,COOEt, or R and R?,
taken together are piperazinyl, and R* is hydrogen, then ring A is not optionally
substituted piperazinyl, pyrrolidinyl, morpholino, or piperidinyl;
i) when R® is ethyl, and R is hydrogen, then R? is not optionally substituted cyclohexyl;
i) when R® is methyl, and R* is N(Me)COPh, then ring A and R' and R?, taken together,
are not simultaneously N-pyrrolidinyl;
k) when R? is ethyl, R* is optionally substituted phenyl, ring A is optionally substituted
phenyl, and R' is hydrogen, then R? is not optionally substituted naphthyl, methyl,
optionally substituted phenyl, or R! and R?, taken together are not morpholino;
1) when R? is ethyl, then when one of R! and R?, taken together or ring A is optionally
substituted piperazinyl, then the other of R! and R? taken together or ring A is not
thiomorpholino or morpholino;
m) R! and R? taken together and ring A are not simultaneously morpholino or
thiomorpholino;
0) when R? is methyl, R* is hydrogen or OMe, ring A is unsubstituted phenyl, and R!is
hydrogen, then R? is not methyl, 2,3-dimethylphenyl, or 3-CFsphenyl;
p) when R? is ethyl, R*is hydrogen, and ring A is unsubstituted phenyl, then:

i) R! and R? taken together do not form a 1-pyrrolidinyl, 4-methylpiperazinyl, or
1-piperidyl;

ii) R! and R? both are not hydrogen, methyl, or ethyl;

jii) when R! is hydrogen then R? is not 2-hydroxyethyl.
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4,5- NHpyridyl nmethyl optionally c]pyridine-(6- or H
substituted H CO2Me) -4, 5, 6, 7- NHCH2CH2- Nbenzyl
W eqosaspely o- 1-yl or norpholino 1,2, 3,4,6,7- PCT/US2004/021440

hexahydr o- 3- oxo- 5H pyrazol o[ 4, 3- c]pyridin-5-yl (aryl

or 3,4-di hydro-(IH)- heteroaryl) isoquinolin-2-yl or H

substituted G- HS5,6- 4 aliphatic dihydroi mdazo[1, 2-
[0030] almstilbather-enftRidmetitg foiScoambiuhgsiofothe infention wherein RZis —-C(O)R?, as
described%}%l Lh %%I%)Ivga;} %;%ubggtlghgqreﬁg al_, dg L&X‘%&gﬁ’ gnHeggag}?ro%lc?%m%’fﬁ{e carbonyl
group through an atom other than oxygen or nitrogen.
[0031] In yet other embodiments, for compounds of the invention wherein RZ%is ——C(O)R3,
as described generally above and in subsets herein, for R4, Qisnot O or S, when R¥is optionally
substituted furyl, or thiophene.
[0032] In still other embodiments, for compounds of the invention wherein RZis —C(O)R3, as
described generally above and in subsets herein, when R! is hydrogen, R? is a group other than
NR’.
[0033] 2. Compounds and Definitions:
[0034] Compounds of this invention include those described generally above, and are further
illustrated by the classes, subclasses, and species disclosed herein. As used herein, the following
definitions shall apply unless otherwise indicated. For purposes of this invention, the chemical
elements are identified in accordance with the Periodic Table of the Elements, CAS version,
Handbook of -Chemistry' and Physicé, 75™ Ed. Additionally, general principles of organic
chemistry are described in “Organic Chemistry”, Thomas Sorrell, University Science Books,
Sausalito: 1999, and “March’s Advanced Organic Chemistry”, 5t Ed., Ed.: Smith, M.B. and
March, J., John Wiley & Sons, New York: 2001, the entire contents of which are hereby
incorporated by reference.
[0035] As described herein, compounds of the invention may optionally be substituted with
one or more substituents, such as are illustrated generally above, or as exemplified by particular
classes, subclasses, and species of the invention. It will be appreciated that the phrase
“optionally substituted” is used interchangeably with the phrase “substituted or unsubstituted.” In
general, the term “substituted”, whether preceded by the term “optionally” or not, refers to the
replacement of hydrogen radicals in a given structure with the radical of a specified substituent;
Unless otherwise indicated, an optionally substituted group may have a substituent at each
substitutable position of the group, and when more than one position in any given structure may
be substituted with more than one substituent selected from a specified group, the substituent
may be either the same or different at every position. Combinations of substituents envisioned by

this invention are preferably those that result in the formation of stable or chemically feasible

compounds. The term “stable”, as used herein, refers to compounds that are not substantially
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4,5, 6, 7-tetrahydroi soxazol o[ 4,5- c]pyridin-5-yl or
6, 7- di hydrot hi azol o[ 5, 4- c] pyridin-(4H)-5-yl
w@piosomabd y NH pyri di n-2- H substituted H 1-pi per/usionyd21440
yl met hyl benzyl 1) when R1L is H or optionally
substituted Cl-4 aliphatic, R2 is optionally
substituted benzyl, R4 is nethoxy, then ring Ais not
altered wiognt subjeatellyto solptitipis b @tlowt-fpf their grgductian, lettctigmirand prafyrably their
ui polin

recovery, g)@%&p%%ra&dnp%a@(s[qnezorawgﬁ 8& tlhe ?F@ﬂ?esyﬁhscl%ed herein. In some

embodlméntg QI gl’eok&'ng&ﬁ{@ o - cehfiydllyd fdksiié Fompoythd  18) oMé1efiat is not
and R2 are both nethyl, R4 is hydrogen, ring Ais

substantlaAIJy[ dltesot When kg/pt)as @l tempgraqum pEAALY br lashian thc( Rbsence psmoisture or
NHOH . or dr o- 2H pyr an- 2-yl n) when

other chelm_ca}lg r‘Fﬁ‘FHV‘Bﬁ%‘EL fglﬁ%/%taﬁf%ﬂe y substit ﬁt )ed b)enzyl

[0036] erf‘Ré SeryHipASTL” d}"(“g Haac \JEJHCA_SQL(S@& hé@in) méadtd 3 str’h?lﬂfbhmn (..,

A'ls not 3- hy r oxyet hyl Zgﬂ -isoqui nolin
unbranchaﬁdombrawhlmd mbstguthgy dnagsnbstm;tzted y@mcynboorchhm &mba$ ypypletely

saturated At t%éztttlrf:tgtrjx a3ns, 0 ﬁlﬂ/ 3{06 PJH) oii’ g%s&mrﬁ%(rrY dorrOggp)noc%ﬁg hgrhlrﬂ)garbon or
bicyclic ﬁycﬁoé’dﬂ%&fj rtRatNisd ed@pletely ah@ydted ldi* tTl(alB *d))ntﬁlns one or more units of

8- di hydro-1, 7-nap th ridin-7
unsaturat@nyb@n \ﬁglgh@ﬁ g(pq_aggmpt@ﬂ 59, fope yqa e,m gs_ \arbocycle” “cycloaliphatic”

or cycloﬁll%l’g B%? ht% églg éosngtxéilzotac egt ! g)l/er Ir glt r?f the Imolecule Unless

otherwiseb,specifledyy dhphética@d)lq{s&:éntai]npylr-ﬂdl aliphdti) - Grlydny tumris 0) In some
when R and R taken to

embodimgnis o api3HE HEPERTy FENAT g‘ﬁw)ahpfla&cp%%ﬂa&l} AprmS- ¢ fh g jegnbodiments,

aliphatic groups contain 1-8 ahphatlc carbon atoms. In still other embodiments, aliphatic groups
contain 1-6 a11phat1c carbon atoms, and in yet other embodiments aliphatic groups contain 1-4
aliphatic carbon atoms. In some embodiments, “cycloaliphatic” (or “carbocycle” or
“cycloalkyl”) refers to a monocyclic C3-Cs hydrocarbon or bicyclic Cs-Ciz hydrocarbon that is
completelj}' saturated or that contains one or more units of unsaturation, but which is not
aromatic, that has a single point of attachment to the rest of the molecule wherein any individual
ring in said bicyclic ring system has 3-7 members. Suitable aliphatic groups include, but are not
limited to, linear or branched, substituted or unsubstituted alkyl, alkenyl, alkynyl groups and
hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0037] The term “heteroaliphatic”, as used he(rein, means aliphatic groups wherein one or
two carbon atoms are independently replaced by one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon. Heteroalipﬁatic groups may be substituted or unsubstituted, branched or
unbranched, cyclic or acyclic, and include “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”,
or “heterocyclic” groups.

[0038] The term “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic” as
used herein means non-aromatic, monocyclic, bicyclic, or tricyclic ring systems in which one or
more ring members is an independently selected heteroatom. In some embodiments, the

“heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic” group has three to
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4- ( 2- napht hal enyl sul fonyl ) - | - pi perazi nyl or
4- ( 2- napht hal enyl sul fonyl ) am no-pi peridinyl and R4 is
whyasogeny then R3 is not PCT/US2004/021440
NH O (tetrahydro-2H pyran-2-yl) or NHOH [0026] In
certain other enbodinents, when Rz is RZ1 as generally
descri bed above and herein: a) when Rz | is
fourteen tiaf rmgmbers ,in Rihicls ony dirogere, riff® memtbeyrslio gelnﬁtcmatom independently

ti [ 1
sl 2 B B b SRS, s i RSBl Bhang 3 07
ring me afl peridyl, N-norpholinyl, 1- azepanyl, or phenyl .

0027] In certain other enbodi nents, when Rz is Rz |
[0039] adhgeerer Hdtgroatoni mdzad oabov encie @f aygann sulfyr, nitwegerRzphosphorus,

or silicoribg({iri??%%é, o@@’n oxgﬁ@%R rfrlé%ﬁ;:lal% itghhatuirlépha%os%gﬁﬁu% o?rs%icon' the

quatenuzemk Ay 8ki& nfithgbnick; H%ﬁbstltutable mtrogen of a heterocyclic ring, for
(2f|uoro hen [ )'met hy | Hpyr azol of

example BT, (s ] Ppedibiy Qf&pyrmlyl) 8 int pywelidimdhor NR" (g2 Nisybstituted

..certain other enbodi nents, when Rz is RZ1 as generally
pyrrdldnb@@bri bed above and herein: a) when Rz | "is

[0040] - SGehtdd andattiatdds, iy Getrin, Rleadf thalR? neviety has bne or more units of
hydrogen, R4 is amino, then ring Ais not
unsaturatigdnpr phol i.no. [ 0029] In certain ot her

e nt ] @ ou [ j
ooy SFRSSLTTLACS] of iSOyl 16! IGTIG SR iy soon.
previouslpelefined, atjched enthByrineipel dayban dRdini thrdwghi o gepgenr (“alfoxy™) or sulfur
« subst ituted phenyl, and Rl is hydrogen, then R2 is
(“thioa Bt i onal |y substituted 2-pyridinyl, optionally

[0042] Slﬂi*h%t {ebHE eﬂaﬁaﬂégl}"' “hﬁl%blk@ﬂﬁ*’l ahds ulba%alkcsﬁyedmeﬁrsz yikyl, alkenyl or
propyl; methyl, ethyl,

alkoxy, as@Q(;atse@My pd:msnmtytuted v@&lgm\pmp@-heﬂmn atope.C Iibe term “halogen
, -CH2CH=CH2, or -(CH2)30H, b) when R3 is
meanSF&?I:%T O'R4 is hydrogen; ring Ais thienyl; and RL is

[0043] hYﬂfeQ&@fD“ar&FQl@eﬂohéomtpa@tﬁﬁﬂ adaiet mOEdﬂji)ssI int“tatadicl1”, “aralkoxy or

phenyl ; c) is ethyl; R4 is hydrogen; ring ai
‘aryloxyal kel st m@anwew cyelirandHEsyoe Ting SyREMy havigg pyptal of five to

fourteen ﬁﬁg%‘@&a w%%@z[sp BRd hﬂé’ in fhg_?% YL A matiCaREWRENEn each ring

in the system contains 3 to 7 ring members. The term “aryl” may be used interchangeably with
the term “aryl ring”. The term "aryl" also refers to heteroaryl ring systems as defined
hereinbelow. .

[0044] The term “heteroaryl”, used alone or as part of a larger moiety as in “heteroaralkyl”
_ or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic ring systems having a total of
five to fourteen ring members, wherein at least one ring in the system is aromatic, at least one
ring in the system contains one or more heteroatoms, and wherein each ring in the system
contains 3 to 7 ring members. The term “heteroaryl” may be used interchangeably with the term
“heteroaryl ring” or the term “heteroaromatic”.

[0045] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or heteroaryl
(including heteroaralkyl and heteroarylalkoxy and the like) group may contain one or more

substituents. -Suitable substituents on the unsaturated carbon atom of an aryl or heteroaryl group
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or optionally substituted phenyl, then R2 is not
- CH2CH2CN, -CH2CN, or -CH2CH2OAc, or Rl and R2 taken
W0 o@ehiBer9 are not optionally substituted pi perpPdi/ng1004/021440
nor phol i no, or thionorpholino; d) when R3 is ethyl; R4
iIs NH2, A, Me, or Br, ring Ais unsubstituted phenyl
or rmrphol i no, and Rl i s hydrogen, then R2 is not
are select@bfnonn hhlbgens uBSt HORE; e{SRBh d:%‘metllylen@@bxy, d)2-othplenglioxy phenyl
nd rj n

@h) opum@mubsvw R RS PR conmsiey ubedtied sy Hec ?ﬁﬁﬂzﬁ S
optlonall B@ﬁﬁﬁ?ed?%vlt] 1S RPELEYCHBRY) mﬁtﬂﬁaﬁy sﬁﬂstﬁ@i‘%ﬂ Withard H@o

\ken t oget are not sl t aneousl'y pi peri di nyl ;

-NR®)z; me@(cmz tstf(f@)N(F@z,l NR’?‘ﬁﬂlzR@,eNWRR%XODR& uHRf’NRﬁC@DN(R°)z,
hnI and R4 is neth orthlorm hol i no

NRNRBOSR 1 o CAHE RIS 1 U GHAHIR™ S CBaphengtORE ElINER)

ocio GRS s Ao SRR G SBINEs RS N

-C(=NH)- ﬁ“(l@j&*tﬁm( H, ). ENﬁ@Eé?R%@mﬁ%Windeﬁén&ﬁﬂbcﬁgeﬂ& oF IRV selected
I'sopro R1 is hydrogen or ethyl, and R2

from hydnogeretdenal@Cﬁ]HSﬁltut&dd@;L@@mhatlc @H @SRRI tutbe Az0 membered heteroaryl

or heterocy e terboarY: SBBF £F TPt REo Dok Bipidgn above two

independent 89<:119r<3h§6:srl5¥tReo Bh R drhe/ siibdlfeht o diffeRnD QitRE RS, taken together
pyrrolidinyl, norpholino, or piperidi nyl; i) when R3

with the Iztmm(shytlo vaih RAct §1°h1gdmpgem botthésn faR izs 3 tmembered cycloalkyl,

heterocyc : Iﬁx&? al)ll_a %@; Isglﬁéﬁ}@) E%’hoyﬁﬁéﬁdqt¢%ﬁ %Seé)l;?aRgeﬁigaﬁe&ected from
ntogen, Qb S OB PP sl QYUARAND oR, Sharieyed fom
NH,, NHQ@b‘&hpmaﬂicae,dN(mﬂayphatm)znglal@ogem Gptalnphaid yOHu KiE(Cn Lalipbatic), NO,

o, o) Ul SR 53 PR OB o

foregoingR¢ 4%11&’(19 grcﬁ%)s Qgﬁ RunshBd@ed 09et her are not

en Ri1s ethyl, then when one of R and
[0046] R_A,n alqﬂmnctmgha:thmahphatmu goup, o5 aopbi-ermmhdtic betbwcielist gidg may

contain 0$%€t&1%é:8n g§ 1‘q1t nen %qaglq?r%l?stpﬁ?rg%? Hﬁdﬁapﬁ%teg rcarlf)on of an aliphatic or
heteroali[)KQﬁ@Ql%'ub,r& of a non-aromatic heterocyclic ring are selected from those listed above
for the unsaturated carbon of an aryl or heteroaryl group and additionally include the following:
=0, =S, =NNHR", =NN(R");, =NNHC(O)R®, =NNHCO,(alkyl), =NNHSO,(alkyl), or =NR’,
where each R” is independently selected from hydrogen or an optionally substituted Ci.
aliphatic. Optional substituents on the aliphatic group of R" are selected from NH;, NH(Ci.4
aliphatic), N(C;.4 aliphatic),, halogen, C;.4 aliphatic, OH, O(Cy4 aliphatic), NO,, CN, CO.H,
CO,(Cy4 aliphatic), O(halo C;4 aliphatic), or halo(C.4 aliphatic), wherein each of the foregoing
Ci4aliphatic groups of R is unsubstituted.

[0047]  Optional substituents on the nitrogen of a non-aromatic heterocyclic ring are selected
from —R*, -N(R"),, -C(O)R*, -CO,R*, -C(O)C(O)R*, -C(O)CH,C(O)R*, -SO;R", -SO,NRM);,
-C(=S)NR™Y),, -C(=NH)-NR™),, or -NR'SO,R*; wherein R* is hydrogen, an optionally
substituted Cj.¢ aliphatic, optionally substituted phenyl, optionally substituted -O(Ph), optionally
substituted -CH,(Ph), optionally substitqted -(CHj)1.2(Ph); optionally substituted -CH=CH(Ph);
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m Rl and R2, taken together and ring A are not
si mul t aneousl y nor pholino or thionorpholino;, o) when
WR05803022 hyl , R4 is hydrogen or Ove, ring A iBCT/US2004/021440

unsubstituted phenyl, and Rl is hydrogen, then R2 is
not nethyl, 2,3-dinethyl phenyl, or 3-CF3phenyl; p)
when R3 is ethyl, R4 is hydrogen, and ring Ais

or an unsubﬁlﬁuteﬂtﬁ'l 6 uteﬁd)emadmydroaryhmhetémcyﬁmc allng hR@ing ake o four heteroatoms
t oget her not forma 1-pyrrol

1ndependemlyr§p}§§;§e ‘%@ma%yg}e;p n%;ogfg,p Pbé]‘df'ﬂfyl& pp5w1ﬁlgftagﬂﬂlg@e definition

above, twh QBﬁeﬁl;lgegng g}ccﬁi : c%% %If" SR gg)%l rﬁié s?/lgf: os)ﬁ(g)/gei%f%egllt iyl dlff%‘li%ﬁp sibktituents,

taken togstheﬂ Iwitht ﬁmratemijsjduonwﬁnicm edcbr REcgmlquma:Iboomd tfoem a 3-8-membered

UL T RN EJERC o1 N A

from mtrog&?, ox$ Qp%r 18P Dptiosl GBERARS of ﬁféudllp‘hﬁtﬁ@gﬁﬁ Q)Btlﬂ:tplﬁhyl ring
t her han oxygen or nitrogen. [0031] et oth

of R are eqitntet] fmthHz,flﬁH((élonrqimhn@@ M(Ct. h@lphﬂn@mth ewher- etliphtc, O,
o1« s ARy OB, TEPRE) SgHIEYS RHAD) g o

aliphatic), Q)Fﬁdréiﬂ @h&hyof&lié)ﬁdr dgdﬂﬁgédl MAtic g?tbulisl‘df(lﬁhe ﬁﬁsub&@t&&a] In
til ot her enbodi ments, or npounds of th

[0048] | 'ﬁb@mm ‘alkylidens; Ghaiy refers. tO@(s@)a;glglt Op} raa@ygrqam chain that may be
fully satuxﬁgegfc% gll‘élll{]é/ o%g&v Sodhits B B4 ﬁonﬁ twwfbgyg'ég%f ét%achment to the

i's a group ot
rest of the@oipaaids and Definitions: [0034] Compounds, of this

| ud
10049] A8 SFaiehahovel T sepmERPdipot e idgRSIa R BLo R (or R

or any ot&?@aﬁ&ﬁ@'sﬁ&lﬂlﬁ&éfﬁﬁ@%e?ﬁﬁﬁ'afh taRén HspRtheh @Rk Wiltethe atom(s) to
owm ng defi'nitions shall apply unless otherw se

which eacln dwaualoledls Pamdp tor rfmsa G 8-ntembetady eyelpdhyl. theterocyclyl, aryl, or

heteroary]t %}?%@-3@1 nt ?tgrarl%ﬁn cLeIEl d]tected &Cobgﬁgg o\%yééh or sulfur.

Exemplaryidih@h agk aff foﬂﬁ@@vﬂieﬁ%w@ﬁﬁdéﬂéﬁ&drﬁ 9ccuffeinBest6t R° (or R, or any other
Additionally, general principles of organic chem st

variable sgpidarledefivies év@rqnh) areyteeen tegatharivish fipatomg) ia gvhagh ﬁaéhwaﬂable is
bound inc ﬁﬁ%}é l%\c} vance 38 &fé g%ﬁg‘gl@ %é{) ?rﬁigpé@féﬁt ?E%ﬂﬂegg s of R (or R,

or any otkeri vakiablM sBniladyl defined herein) that are bound to the same atom and are taken
together with that atom to form a ring, for example, N(R®),, where both occurrences of R° are
taken together with the nitrogen atom to form a piperidin-1-yl, piperazin-1-yl, or morpholin-4-yl
group; and b) two independent occurrences of R° (or RY, or any other variable similarly defined
herein) that are bound to different atoms and are taken together with both of those atoms to form

a ring, for example where a phenyl group is substituted with two occurrences of OR®
OR°
li?z‘/@:oRO

they are bound to form a fused 6-membered oxygen contaihing ring: % 0" . It will be

, these two occurrences of R° are taken together with the oxygen atoms to which
O

appreciated that a variety of other rings can be formed when two independent occurrences of R°
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March, J., John Wley & Sons, New York: 2001, the
entire contents of which are hereby incorporated by
w0 edosiege. [ 0035] As described herein, conpouPdBUS$004/021440
the invention nmay optionally be substituted with one
or nore substituents, such as are illustrated
general ly above, or as exenplified by particul ar
(or R*, oc laﬂys oty varifidé asm%ly dﬂsfdledriméin)s amef takére tagethen twithnthe | atom(s) to

i es Lo B OSRL 2 SR e AR PR e o

limiting. "substituted or unsubstituted."” In general, the term
"substituted", whether preceded by the term
[0050] " &jmiese rmhdryziseostatndx,t strucgfres slepiotetl higereigpara casremean to include all
. . hydro enradlc s in a.given struycture with t
isomeric (g7 EEIgMEHoS JeSPFPEACuHE FRURIRS (ohrEbiiEpN Gems of the
structure; 'f?og'eﬁ‘cﬁﬁlﬁli; IR RORMd SNnfigumkiBad s Re &?ﬂb‘&u’f@)éeﬁtéw §Z} and (E)
substituent at each substitutable posifion of the
double b@dosmnera,r@dwﬁé nndwﬁi)@onﬁnma@w@l pﬁ@@lqrs ohbhereform pinglessereochemical
isomers ag l%e Czlgsue{?gﬂiilo S%I‘I‘l as%r tolrn!;%)e%t ggmy\% et d?%rﬁ %%?orﬁ{&ﬁonal) mixtures of
the presefit! b&ﬁlpblhiﬁl@tarﬂaﬁﬂbﬁ thé tsbeje bih €hes miventiun. dlUrﬂéﬁsecﬁther&ﬁse stated, all
every pasition. Conbi nations of substituents
tautomerig oS O dbe sympernds; ofy bt inyentioncarp wp B ysopPro8E then tvention.
0 [ t ei.C
adionf higed VAISEOUERA, Rl RBE PRI Sl et mcuc
compoundseﬂml. sliffay cmbyr;im)uitedpremhmb ofirane Nyt mewbsb@ptqaﬁy Ieyad:hedrﬂdms For
when sucf ectedto conditions to all for .the

example, SORRORRGR IRV HE AUPHL STAIRS EFPLA e Heplpcemsnt of hydrogen by

deutenuanlr irftiuﬁﬁtok &b repRCeHSR of Alca®df BY'a WOL 8r BT-&MRhBAERBSL Ere Within
di scl osed herein. In sone embodi rrents a stable -
the scom:oﬁﬁnm irevention h Suick @DHWOﬁ@hsarblugeﬁtlbrﬁ% wAample, @henalitigal tools or
robes inlhs nat .substantially altered when kept at a
P é%%l a&t 18> 0of 400C or less, in the absence of
noi sture or other chemcally reactive conditions, for
at | east a week. [0036] The term ™"aliphatic" or
[0051] - & iQaerpiongfdirgmplogs Cauaansi ei n, neans a

5 .
[0052] ‘l{l)S%I %t eggalﬁle&{r?sos&% ut g@%ﬁﬁg)né;karfﬁﬁ Ge a| n that is
[0053] c (]nrpd:twm Embeditnentstaf dh@prekdmﬂinvenﬁndmiﬂiss ordepandenthy selected from an
ni.ts of_ unsat clic, hydrocarbon or .
optionally,fuhyifuied HyRp srise: o Crs Fiehgnrer @y ARy B fving 5-10

rmgatorrfsh(ﬁiaﬁéi’él%é’}bdi‘yﬁr&%%a@fng@[@nﬂg‘hﬁ)&so‘c unsaturation, but
is not” aromatiC (also referred to herein as

[0054] dmcbﬁmy chdlodingntd o%themﬂeaentzmvgmuom}?clls) an loytwl)allytsahﬁtituted Cis

aliphatic ﬁgqsl’lggﬁn %%Jﬁ)' %gbntg}q%g}raﬁtr@ éclg‘ lf‘l lé’hr}éﬁ gloré substltuted

with hald; @HACOOH, 20Nalo@hatlt. @ RoAs Qllgrﬂhphzit{b g&ﬁp opt1onally substltuted

with a 5-6 membered heterocyclic ring containing optional substituents. Examples of such

heterocyclic ring includes, e.g., tetrahydrofuranyl, pyranyl, piperidinyl, and piperazinyl. Or; R’ is
C1-4 aliphatic group optionally substituted with an aryl group containing optional substituents.
[0055] In other embodiments of the present invention, R’ is an optionally substituted Cs.19
aryl group. Suitable aryl gruops include phenyl and napthyl.
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enbodi nents, aliphatic groups contain 1-10 aliphatic
carbon atons. In other enbodi nents, aliphatic groups
w@onwsadivd- 8 al i phatic carbon atons. In still PCTES2004/021440
enbodi nents, aliphatic groups contain 1-6 aliphatic
carbon atoms, and in yet other embodi ments aliphatic
groups contain 1-4 aliphatic carbon atons. In sone
[0056] eiiboekitair pittser ehthodimadts phaid cdmpamdd ofthm pyestre“invention, R’ is an
openi GG by g e el o RIS ntae
t s of
smembef IR Bies' 0 sG RS FieR, B OIS “has o
[0057] siQOrgReipan npu«nfallatmlhsthukdﬂletemodyhbfl ringthagingt hé0 rigessainge.  Such

di vi dual I || i
tings inclJ i ARV TP TENGET AT S0P S 4 BREFEEYEr Oups

[0058] | Mebisde emBH&m%h% dtQhe Pfegéﬂt @ﬂjve‘hﬁon | tindeREuPEnceE 8RN @sken together
substituted or unsubstituted al kyl, alkenyl, alk

yl
with the agoro(spto whigh leyrdrel bomrh:le feofa é@d:nelabere@ 9}:‘,(11@?&1(]43/]19@1%!%%1}’1 aryl, or
heteroaryf Eﬁgnlhgﬁlgg = h%t?ll&lé Soﬁldépgggﬂg@)dsléﬁ Cl e:fﬁ Tom n¥utroré§g Oc%@gel;r Qg sulfur.

In certaindnitiddahérits, 4vo WRSuYEHRELHIR OfaReOlogéther Wik mt@h@so @hih they are
i nde endently repl aced by one or nore of oxy
bound, fogm)af 318 mqmbqr@b@yploqgkﬁdmoﬂggeﬂ@p other p@gﬁdlmen S, two occurrences of

R e ARSI B QPBEFR O BABRE ik £3.hcmpr ey

ring. In a€yaih iother @dbotlinadnisg ewd I’(ﬁ:tlﬂtmy:{: bER; tilieattegatizarcwigh the atom(s) to

which thf:gg:%cg]r ocycl’ ? gllfnlpnpa? %% emsgxggqegheétgrhgg fllc):g?}g| %vﬂnf % 3 heteroatoms
1ndependerﬂ§[ SINQGHE ERR hRREA Coxyglh, oMlIRIOCHCdrtain Bfhek SBbodiments, two

el n means non-ar omat’i c, monocyclic, bicyclic, or
occurrendes jof R ltakenrtogegheywithethe artcnn@s/h tcwhigh éhﬁeyr armbp@nd,ufwgn an aryl ring or

ey oS S R OSBRI ELOM: o nicogen

oxygen, ortggjf@[r ocycl oal i phatic", or "het erocycl ic" group has
hree tofourteen ring menbers in which one, or
[0059] nhaq @omﬁrﬁmb@mgnta of %p@é@l&rﬁnw@m@aeﬁgéwﬂl% s %’éh éadependently

hydrogen 09 g}x %ﬁﬁ?ﬁzglys {1{&{6 o#bgﬁ; Qqu%e(tl ?foyp Eosaﬁﬁ)‘ﬂﬁtz(% 2 380mERAGLed aryl

Stem ¢
ring hav1f1@ Owllet&}fmatdrm iﬁiﬂeﬂsmtlarﬂ}aﬁedﬁdemﬁammmu@no nygme onﬁulfur or a 3-7-

membere(llsﬁrglyqungg %El) ! uirx};,y gllgata e g(a npg nos, pg %r# ﬁ?tslg)réw?lllsslag?gfpdenﬂy selected
from mtrQ%é?xs BQ%&S or SdIfi bt RO9nq RA etaﬁé{ﬁﬁo%éﬂ%lz QfthftRE Hitﬁfgeﬁ‘ A%m to which

tro en of: a substitutable ni trogen of
they are bhetmet, cfo:;mlamcoptlomgl,ly fsdnstla)t@dr§+8e mm(bgeed eterocyclyl Or heteroaryl ring

having I%ngte(r%%xdr or@egﬁxg%:(xl %ﬁg%}éd Plr m%rogen }rrgre% or s'u'TPﬁr witdrein R, R?,

or any ring formed by R' and R? taken together, are each independently optionally substituted at

one or more carbon atoms with 0-4 occurrences of —R’, and at one or more substitutable nitrogen
atoms with —R®.
[0060] In certain embodiments of the present invention, neither R! nor R? is hydrogen. Or,

R! and R? are each independently an optionally substituted C;.¢aliphatic group.
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pyrrolidinyl)). [0040] The term "unsaturated", as used
herein, nmeans that a noiety has one or nore units of
W@ e®anedosd i on. [ 0041] The term "al koxy", or PCT/US2004/021440
"thioal kyl", as used herein, refers to an al kyl group,
as previously defined, attached to the principa
carbon chain through an oxygen ("al koxy") or sulfur
[0061] (T hértwnh ket gmbadiments @ma@] pradeat ingemtion; heitbed ]k’yridr R? is hydrogen

and R! mgr%goal kegyl ﬂe@%g 9?;'3 g otx(glﬂﬁsn?ans a “%iﬂefq‘f n\ég havmg 0-5

heteroatoﬁ?@ﬁﬁd&ﬁh@ 3/ @lé&’f@ﬂ frdRENL &5,Nor §2h 0Q¢ e ARIES sEturagd or partially
, . The term "aryl " used al one or tp

unsaturatcﬁ naagl lmvg‘@ Ofibhett:l;oaugns mdeperaledyy S¢lecta¢1 aftdm)N @.r S or or an

optionalty B HFE lipneliS G HOTRG % oF dhordy B4l PR n e
saliphaticf gﬂiﬁbe% bptithallPYeFased WG &R o (Cepot QD) IN!H(GG)T) (CO)NR,

stemis aromatic and wherein each ring in
SOz(NR)ngIs( Sbntains 3 to 7 ring menbers. The term' aryl

[0062] fTTEXé tt)l%r e?ﬁo%dlﬂﬁén% %F &H?eg %«L:ﬁ/t ﬂvéﬂw@h %o{he{{manarﬂﬂ alre Irlrgtionally

Term ary al'so r eroaryl rrng Sys

substltuteﬂSC%ﬁﬁFm g,lﬁ@ti;ﬁ‘ IW‘H&E&lﬁJWne b@ &Mé miileylémr unitsHatike O’ﬁlﬁaliphatlc group
se one oOf

of a larger noiet
are option{tplBercavity MR &1, (YD PRGPH RIGE, (COMRESOARR). or (NR)SO
In yet otﬁ@)ﬁ’%ﬁéd {Qrgtbatihﬁié?l{s:, ?{1/% thqgl %fé{ij ?tzglge hﬁro?h&gar}g n%fb?ﬁ?ﬁted Cialiphatic
group, wlubrememm: at mbeastthgiese nnitg in thet @ﬂaﬁphattmngmsp arcooptianelly replaced

it N3, SRR oEOL MR D, SR SO P B! na

groups afeoﬁﬁ@dﬂﬁﬁyg’subﬁltateﬂ'rﬁ&hs)le@ﬂﬁﬂs cyc_m[ﬁoﬁﬁr @i‘-prbﬁj'l peserbl, cyclobutyl,
e used i nterchangéabl’y with the term ™ heteroaryl
(CO)OCHz s (G Hae rGi( @C@hC@haﬁf&(COP(@@HS,] CR{CEB)JHCH;, or t-

bt o BI5GB oo oA A i e

[0063] hqﬁ ofteaeinbadilmRiis oatml@b plbamk iﬁvehugf, ®RIpndRY 260béta |01 4QIiphat1c or R!
nore substituents. Suitable substituents on

and R tqlipaciogn beiotrct Boh memhercst haIprosygIc BRe. herepied "ind R include
methyl, %ﬁgf“’ PR br: E o?yg ﬁe&fj ;Rg)({}{do ?{2@%{% {%geth fmglQ anhéﬁ’l?nailgh ubstiuted 1-

pyrrolidimy tor dF];apdr;dnw]biﬁ amoﬂheﬁaknmai[mﬁﬂ R: ﬂ(d:]h b(m:htar&mniulty‘neously methyl
or ethyl. substituted with R, -(CH2)i-2(Ph),

[0064] In other embodiments of the compounds of the present invention, R! and R? are both
Ci4 alphatic or R! and R? taken together form a 3-6 membered heterocyclic ring having up to 2
heteroatoms. Preferred R! and R? include methyl, ethyl, propyl; or R! and R2, taken together
form an optionally substituted 1-azetidinyl, 1-pyrrolidinyl, 1-piperidinyl, or 1-piperazinyl. : In
one embodiment, R' and R* both are methyl or ethyl, or R' and R?, taken together form a 1-
pyrrolidinyl ring. In one embodiment, R! and R? both simultaneously are methyl or ethyl.

[0065]  In other embodiments of the compounds of the present invention, R' and R are both
simultaneously Cj.4 alphatic. Preferred R! and R? include methyl, ethyl, or propyl.

[0066] In other embodiments of the compounds of the present invention, R! and R? are both
Ch.4 alphatic or R and R? taken together form a 4-6 membered heterocyclic ring having up to 2
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optionally substituted with RO; -CH=CH(Ph), optionally
substituted with RO; -NO2; -CN;, -N(R)2; -NROC(O) RO;
WO NRSOBN R) 2; - NROCO2R0O; - NRONROC( O RO; PCT/US2004/021440
- NRNRC( O) N(RO) 2; - NRONROCO2RO; -C(O) C( O Ro;
-0 CH2C(Q RO; - C2RO; -C(OQ RO; -C(0)N(R) 2
-0C(O)N(R) 2; -S(0O) 2Ro; -SOZN(R)Z - S( O RO;
nitrogen hdﬂﬁﬁﬁi@fr(sR)IEpfeﬂksRGé Hﬂudsmtﬁmz pthy(peopyl; o R} and &”, taken

SIS CTNTCERE iy it gl
and R? b(Qh_age fEHet}Bll‘ @} le %'1 Hp R}%‘dtﬁl kdkdh Qgge%le@ fﬂﬁﬁt&ef ?%Tohdmyl ring, R® is

heteroary eterocycli¢ ring, phenyl,
ethyl or propii( I%ra)xoﬂl@r ¢mb@d1menh§t‘ andRAbothraee mefhyh bt e:tby\l above,

d d f R
00671 ¢ P ob¢ PEBRATER! of fehint Giption Reahd s am DTt Gye Aptic or R
and R? takdr) tédeehent mﬁsh 48 WehbBredakdteBcfilRUANE Sheh’%g‘(ﬂlp fooRMitrogen

a 3-8-nenbered cycloal kyl, heterocyclyl

yl
heteroatomet Srefgrrod R iang amchge uethyleetbyb premd; OlhBﬁe oot &gntaﬂ@n together

form 1- az%ﬁ@%?lt ?&g@x{ 1'cﬁn , toﬁ {1%%%1 ] g%re%l %r grl é%f(% k?g%ltbe &h methyl
or ethyl. from NHZ2, NH(C| .dal i rhat| c) N(G alirhati c)2

hal ogen, Callrhatlc 43l i phati c) 1
[0068] c@r—m exmppdizesf P%Hmregent tleﬁlam%R g R pﬁath%l) & e.alphatlc or R

and R’ t%g\% %)1 ettftd! fopRah | £6 W%ﬁfb@feﬁ ﬁ&g ?cfhct B g %@% u?)gtooz nitrogen

Bl ?roups of I'S unsu tute
heteroatomk | Bnﬁrred R aﬂrbiRérmeihdqa n®tliyt, ghylypropyt; @ Rb anéﬂ?ﬁn‘aﬂcem together

het | t
form ang gpGpRge gl drveSSine: FeaBRidhgh eredibudnr agoyl, 1
plpendmﬂablb%lpéfazﬁfyl 2l Bh@bibodmehe Re 88 R>abbth (geréJ?FatiQr Feéferably,

. non- aromat’i ¢ heterocyclic ring are sel ected
R andRZtﬂmb@thlm@hﬂd)r&ﬂWe for the unsaturated carbon of an

0691 25 g aHESERRA X B YRR B Tl A5 YO IS apharic
Preferably, NN"E%@R%I hﬂeyﬁdth melmjﬂﬁ%ﬁgﬂ Kyl dtherclﬂmbdﬂﬁﬁenty\lbﬁ ﬂ% ®ast Kvention,

i s independently sel ect rom,hydrogen or
one of R oo R rﬁalwdw@ak?@flutb@ phgr eﬁB & %H%\@P @ptlwllyowaﬁtltuted Ci.aliphatic

group, Wl?#%i?rgmu&qhéffooﬁeﬁlgﬁn?klhﬁat ) Els% @N?%Bha?c aﬁ&é}ﬁ%ﬁ: é[?k)%ﬁﬁf geplaced
with NR, i3I(GG0, OC@), H\IR(GIO)C(CGYJNR S@EINRY oal NF)8OpC) , NOZ2, CN, .

00701 151 Bhes RS B hE P e BuS BYAroREn Pl ea/dibhate and R is

optlonallﬁu%@ﬁéuiéal&(t}ﬂ &l%hﬁ’ti’cp or R afdf RP Bk fdgBhbt fdfﬁﬁﬂr optfoA4TY substituted 4-

tional substituents on the nltrogen of
7 memberﬁ@lnsaarrmétring, whewitoeaid ring optingallyr eongaines tS@Cd)nd heteroatom selected

from O or N. In a preferred embodiment, R! is hydrogen or Cy. aliphatic and R? is optionally

substituted Cy.¢ aliphatic, furanylmethyl, allyl, or benzyl, or R' and R? taken together is 4-
carboethoxy-1-piperidinyl, 2-methylpiperidinyl, 2-hydroxymethylpiperidinyl, 3-
hydroxypiperidinyl, 4-isobutylcarbamate-1-piperidinyl, 3-diethylaminocarbonyl-1-piperidinyl, 1-
piperidyl, 1-pyrrolidinyl, 2-carboethoxypyrrolidinyl, N-morpholino, 3,5-dimethyl-N-morpholino,
4-methylpiperazinyl, 4-hydroxyethyl piperazinyl, 1-pyrrolyl,  2,4-dihydro-1-pyrrolyl, 1-
azetidinyl, or 1-azepanyl. Preferably, R! is hydrogen or Cj4 aliphatic and R? is Ci4 aliphatic,
furanylmethyl, allyl, or benzyl, or R' and R* taken together is 4-carboethoxy-1-piperidinyl, 2-
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from- R+, -N(R+)2, -C(OR+, -COR2R+, -C(O C(O R+,
-C(O CH2C(O R+, -SM2R+, -S@N(R+)2, -C(=S)N(R+) 2,

WO T{0sMbH0IN( R+) 2, or - NR+SQ2R+; wherein R+ i s hpCr/O§mn4/021440
an optionally substituted C 6 aliphatic, optionally
substituted phenyl, optionally substituted -0(Ph),
optionally substituted -CH2(Ph), optionally

methylpiperiistyl, t tseblutylc@tiainate- Lpipla¥idingh t 3-dietilylamis odrsbontylil eperidinyl, 1-

.- O 2h); or an unsubsti.tuted 5- nber ed, het.er par.yl

piperidyl, - DYEo sl S op e R YE TRty 2AcHEHRE PPymolyL

1-azetidinyl &P 8 0GEpHnYY. Sek.er! &d Igjd? XY, BlipHaf6eshd ®F C,, aliphatic,
Sul fur, or notV\/lthIstan ing the definition above, two

furanylmdtlnudeplésﬂd@hl'aerwb uer Bneed R} ftalm, togaihartie Ascarhocthersytl-pipesidinyl, 2-
et Sf L AP HEBL AR DB i Moot o 1.

azetidinyl3- 8- menber ed cycl oal kyl, heterocyclyl, aryl, or
heteroaryl ring having 0-3 heteroatpns ipdependentlf/ ,
[0071] sk anatleas embedimant phide Presenbigentiony R sand Ry are bgth matyl, or R* and

R takenchbBShbL 6 51 Bt NPURbIUI CLP pfterhlIS, ATt Riberiay
Preferablﬁ:R]pEﬁl% !R&)aZe bbtil agdiyl, Cg R! éndIRzpl_’akZﬂ dxl)g_efﬂdr fenei 1-p}4'|rqolidinyl, N-

I C ) t) tl - - 2
oo D3Rt et el S R Ao IR nd

{ ¥t DL RLESRLNINGnofiboliRNat 1 GifdHAYRS oPf 4 Riethy  piperidyl,
aken to%%@%bstrll%ut gg FOOZS] The&?lerlﬁ?" al ;Ifgbl dglr?eochai n* A piperidy
preferably, dfmethyk miperidyl.r ai ght or branched carbon chain that may

be ful sat ur at ed have .one ar nore its, pf .
00721 0 F aesheiiotizRttinsdhe RSG eole Berofdbl skt & is hygogen. Cu
aliphatic, 68 the®thdro@ RIah@RAKEC, 4 alifhadd]or HenAlgl iR 'esdaBaxieen together form
some enbodi nents, two I ndependent. occurrences of RO

» 1-pyrrolidiyl, Rpipesidinghyord¥-marphalinyhsng Prefeiahky gneief Rnend R” is hydrogen, '
i r n £ 0 i the aton(s)
methyl, of Gh{H Bq o BERD PR IRCHTOBRLLEE bl 178 1 rrer 2
[0073] c¥cbmet kinbodihrhBrafale pydsentanydntiony oftedfcRbar RP is hydyogen and the
havi ng 0-3 het eroat ons._i ndependently sel ected

fro
other of 1 pF Badna & FRAERberesh 3L NG HaVIBglry HehepoR g dndepgpdcafly seleoted
; t LN 16l o .
rom iR M R SBARSE N i g
having O3aketerdatiges hreleperidehtly seleatednfrath nitrogd, adxygemthow sulfurb| én other
. 1s bound_jincl yde ut are,not limted top the . .
embocimpri gL o R TRV HERD GHA LI OB 1F eNdBe d oRfopdy substitated
C1.4aliphdst: p2RheRliiSdneV 8f iAGeemetiidnar nitsd e ithedChalighalic group are
. that are bound to the sane atom and are taken together
optionallyephrcedith AR HEDOs AHGOD. NR(CPo FCOMNRT & (NR) g2 (NR)SO;.
I h_QCc ren . Qf . aken . hoget he |
oural RSB SRS, B OS5 obnered
ring havidg P®6 aldtérodtoitls, indépetdénthokelsetdd tom N, O, or S, or a 3-7-membered

saturated ot partially unsaturated ring having 0-3 heteroatoms independently selected from N, O,

or S, preferred R! and R? groups are selected from:

2R
- I 3w 1) AT
! z ~ 4 1 z
= %{V A >
a b c d
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group; and b) two independent occurrences of RO (or
R+, or any other variable simlarly defined herein)
wa bat/oe30e9 bound to different atons and are takB@I/UuS2004/021440

together with both of those atons to forma ring, for
exanpl e where a phenyl group is substituted with two
occurrences of OR OR0O ORO , these two occurrences of

RO are taken together with the oxygen atons to which

they ar¢RYhound to for&FT fused 6-nenbered oxygen

contaNFig ring: - Wy 13 will be, a i at ed that
var%@iy\zf ot her ;ﬂﬁ@% can be fo%ﬁ%ﬁfﬁ?ﬁn t wo Nﬁéjﬁﬁz
i ndepeNdent occurréggéb of R (or, R+~ any othﬁgj?
variable simlarly defined herein) are taken get her
wth ¢he aton(s) to phich each variable is bound and
that t exanpl es detail ed above ar® not intended ho
be Iimﬁ ing. [0050] Umless otherw se stated,

st rujtiy.es depictedrderein are also neant to include

alt/ﬁsgneric (e. .,lemhntionerbﬁkr i aster eomey i 3
gespet kbc (or co%ﬁé?ﬂational)) fé%ﬁ&’@%kthe ; f?§%§ z
for exanple, the R aff S configuréfions for eac
asyntetric center, (32) and (E) douﬁ%e bond i soners,
and (Z) and (E) conformational isorfers. Therefore,l
single stereochem cal isoners as well as enantioneric,
di astereoneric, and ge tric (or conformational)
nixtgrgsagﬂﬂﬁhe present;’ conpounds af@ wi t hin t hgsscope
of tRed pventi on. Unﬂééﬁ ot her wi tated, al

tautomesi ¢ forns ,4hg’conpoundsloiNthe inve®iwm are
wi thin the scope of%the inventi%f. &kk“tionquz?N

unl ess ot herw se stated, structukes depicted rein
are ™l so neant to imcl ude conpoungs that differ only
in the presence of one or nore isotopically enridhed
atons. For exanpl e, conmpounds having the present
struchures except Rer the replacepent of hydrogen by

deugenN,um or tritium or the repﬁgcenent of a carbon
by - or 14CNénig ched carbgpgﬂge Wi t hi scope
ofwg hi's inventiop¥ﬂ$uch conpoungds 7/ar e usefgf-f r
exanpl e, as anal#ical tools obes in bié?o Roal
assgys. [0051] 3. Description of Exenplary Conpounds:
[0052] In certain Enbodi nents of she pr esent ¢
invention, R is hydrogen.
RG
I
N N o
) L Y
SR, § SR | N g"“/\?
1 N '\/\ 5
Re és (R )Z
u
v W .
R6
% My %
2 TN RS QY \_(RY)
y % )Z \___/\(Rs)z 2/4\ Z
z
za zb
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[0053] In certain enbodi nents of the present
invention, R is independently selected froman
wopiosomabd y substituted group sel ected from C PGI/US2004/021440
aliphatic, C-io aryl, a heteroaryl ring having 5-10
ring atonms, or a heterocyclyl ring having 3-10 ring
atons. [0054] In certain enbodi nents of the present
whergianR] ami RRarei 25 meviopsly defihddyanslubist0-#u Mokt peferred rings include
th halibp at| gp In certain such enbodi nents, R is
05¢ ShOPPR oA group optionally substituted with halo,
[0075] Ofh séiP6ier &bbodifdehts of ﬂ{el‘;}fésengnveﬁon' RI afid RF 'tﬂ%ttbgether with the
group optionally substituted with a 5-6 nmenbered
nitrogen agerar e ydli¢hc théyn gre douadnifern ot iopietallyubehstituiesht3s membered

heterocy@taﬁg!%jﬁi'ymc i;c ?}Fgr%%gﬁéepﬁu%gﬁ? d%eﬁ{;}e%d %ﬁal %it?dg’en sulfur, or

oxygen. B BT pr¥erred@mbddimeésts, - shdkd ABAKeE 185 vART ieRAtrdden atom
substituted with an aryl group containing optiona

to which gy ra havadad f¢rops 518 mﬁnbwrné heteraspel yharave sed¢ctedhisom:

pr esent i nv t| on ), 2N optionally substituted C
-io0 ar E
and napt

p. Suﬁl e Zaryl qu~ mclude phenyl
[ 0056] @ 3rtaln Hbr‘knbodlnents of the
conmpounds \gf the pre: i nventi oR,_& is an

optional |y substituted heteroaryl ring having 5-10

ring atond® Suitable Hﬁkeroaryl ri §§s incl ude

5-menbered heteroaryl rings such as, e.g., pyrrolyl,

thienyl, and thiazolyl. [0057] O, R is an optionally

substi t utsed mabgrocycléf hhaV|ng 3510 (RIg at onrs.

Such ri | ude N t r ahydr of aﬁ”?q pyranyl ,

plperldlnyL\/ nd pi perazilqy]). [0058] In bLD

enbodi nent s “Rhe present invention, two occurrences

of R taken?&ogether wth ghe aton(s) to ghich they

are bound, forma 5-8 nenbered cycl oal kyl,

heterocyclyl, aryl, or heteroaryl ring having 0-3

het er oat ons |ndependent sel ected fromaitrogen,

oxygen, Gr sulfur. In cqytain enbodinme s two

occurrendks of R take hge!;f’i)lzer Wi t the/a(Ré)g(s) to

whi ch t ey\&%g bound, a 5-8 nmenbered/cycl oal kyl

ring. Ince i n ot her odi nents, t ccurrences of

R taken % gether with tﬁg aton(s) to mﬁlch they are

bound,_fo a 5-8 nmenbered heterocyclyl™ring. In

whereinak randtRfeare esprodiouslytdsfinedwndoris Oc4.ences of Rt aken

[0076] fgﬁet i gr‘ h the Eté’ mcggsogtsg}e Pre?qr{ﬁgrel OHQ%’ Ccil R? are taken

together itetaﬁrdpabﬁmy sdbﬁl@tﬁﬁm&eﬁdhﬁyﬁeﬁ @wd Orf Rand RP @gﬁaken together are

gen, or sulfur. In certaln other enbodlnents

an OPtlonéH)t wmtsm@splmnmyltrmge@fe} ddeRnand B @k taken @getherse)re {@p optionally
substltute\ﬁfBlﬁé}ailﬁﬁyn@’ @(ﬁo ldﬂijl fal% real t%f{grl toglst'ﬂgr & an optionally substituted

pyrrolidinyl ring (gg).

-

[0077] In other preferred of the present invention, R! and R? taken together are optionally
substituted pyrrolidin-1-yl (ff), piperidinl-yl (ee), piperazin-1-yl (dd), or morpholin-4-yl (ee).
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they forma 5-8 nenbered having 0-3 heteroatons
i ndependently selected from nitrogen, oxygen, or
W@ 2006500309 0059] I n sonme enbodi ments of the preBEnUS2004/021440
invention, RL and R2 are each i ndependently hydrogen,
or an optionally substituted group selected fromOG
Nal i phatic, a 5-6 nenbered aryl ring having 0-5 . )
[0078] hbt esrét otiner emblediseds ] ttxe semnpounsld of itherpresent dgeention, R and R

e cach BN ey S TG S DR AR lken ot
formanobﬁ&iﬁﬂl?@d%"tﬁt&dﬁﬁlr&ﬁﬁﬂ tflgOm ni t rogen, oxygen, or
taken together with the nitr ongand R

[0079] almmltam mhet mnbh@measeofﬁb@ AEMPOWIdH A rihe ptqsemanveptlon

e xR S TIPATAIT HGBHE U] oL 5O e oo

fonnanofsﬁ@mus}lstmmedp@&ﬁmmm@g sul fur, wherein R, R, or
ring formed RL and R2 taken toget her, .are each

[0080] | Frieqstaialether 9m59@1mﬁ§| ofythe gpmppyndseaf the PEseitdAveRsPR, R and R®
are each 1ﬁgéﬁéﬁgen?l§roa§5%p\@o{l%]lgpﬁuﬁsﬁﬁ ;dgd eﬁﬁ@fau?mgroupRﬁ r R® E}é(‘ljRaEai(gH fogether

mor e e ni
form an opi6Gly shbstitered pipereimydthgent s of the present

(00811 P Cataih ol SBERGEHENS OLe SPRPORIAS| 9 (66 pESptpugion, X' and R’
are each 1??(3;{%&:2&%% délétﬁ?l'bﬁhlﬁl §lpQbdledl 65%&%%%1‘6111}7 8f ReGh@ /P BRBh Sogether

I nvention, neither nor i's
formanopgicmdﬂgesnbsthutddmetdnwlmgare each i ndependent ly

00821 5 EF P sl FarERL ol O OBRD J0 o Pl i, R and R

are each ﬁrd@pé]ﬁl@ﬁlw @ﬁi AbMHTIG RBstuteB At aBpHayic UREES, (Radre0R? tzﬂt@n together
aV|n? het er oat ons i ndependently selected from
form an aptiopgl B‘SBUbéﬁltutﬂd mroétgmyb Hag gptionply pihstisedpipgridyl rie: eptlonally

substltute rdﬁl%ﬁ ﬁ?@hﬁin&l HH H?r?aglp{@ﬁpﬁﬂﬁt‘é&‘ ?%ég{e& d,—[y? nlng t he Q

[0083] ( (BOXIQ pﬂséi@) mvé‘ﬂﬁ(o@Q)wheﬁ @) HRR? M( fNB) membel(eﬂll%):ﬁ()ﬁng ’havmg 0-5
[0062] In other e od| ments of the presenf. i nventé 9
heteroatofys HakpengpliyRselssied AFPTh pHFSR, |§Ees oF Shfuty or 8 39 nembercd

saturated Qr ?Aﬂlﬁ’lﬁaﬁlhgatﬁfa{%‘dp P%V"H%g figno @nﬁetgfoafgi’ﬁselr{@béﬂdeﬁﬂ‘f selected from

ti_c group are optional
nitrogen, D&pgeanc ed sM/thrhoﬂ\thelal @ taKi(mgethNRQv@tD)the ngNRatom to which

they are gwﬂ’%‘gl I??)% éﬁ&z sﬁﬂgﬁ@t éz-%t mgﬁ eggfert%ﬁ%ﬁlx} or heteroaryl ring
having la%uﬁ’&éﬂohté)hﬁdm@ﬁﬁnﬁ&hﬁﬁ bleciéOEPM HIGEEL, Noxgiden,0r Siu€ each ring is
hyl ene units in the G “aliphatic group are 5
1ndepend@mb1 eptionplly péistitedjat one or more carbon atoms with 0-4 occurrences of —R”,
and at one or more substitutable nitrogen atoms with RS,
[0084] In preferred embodiments of the present invention, z is 0-3. In other prefetred
embodiments, z is O and the ring is unsubstituted.
[0085]  Preferred R® groups, when present, are halogen, CN, NO,, or an optionally substituted
group selected from Cyealkyl, aryl, aryl(Ci.¢)alkyl, -N(R")2, -CH;N(R )2, OR’, -CH,0R’, SR’, - .
CH,SR’, COOR’, -NRCOR’, -NRC(O)OR’, -(CH)>N(R’),, -(CH2)2,0R’, -(CH,),SR’, -COR’, -
CON(R’),, or -S(O);N(R’);. In more preferred embodiments, R’ groups are each independently
Cl, Br, F, CF;, CHF,, Me, Et, propyl, CN, NO,, -COOH, NH;, -N(Ci4 alkyl);, -O(C14
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with NRL O (COO OCO, NR(CO, (CONR S@2(NR), or

(NR)S@2. Preferred R1L and R2 groups are optionally
waasoidoss ed nethyl, ethyl, cycl opropyl, n-propyi/pS2004/021440

propenyl, cyclobutyl, (CO OCH2CH3, (CH2)20CHS,

CH2( CO OCH2CH3, CH2(CO OCH3, CH(CH3)CH2CH3, or thbutyl,

or n-butyl. Mire preferred Rland R2 groups incl ude

alky) OCHao €O Nl WNHEHO0-4 aikyla BNECLO)CooBIproryclpl)heNHC(0)OC,.4 alkyl, -

odi nent s, of t se i n i on, R and are-b
NuCOGE3; hefandnll of R Bl ROl Ges MR g Grg thion. -
NHCO 01§ e eNHEt®O) (oY tblefocktlpD, ROBRELl esk ROINC,R dlk@hlden certain
. methyl, ethyl, or propyl; or Rl and R2, taken together
embodimpgi. R aroupst it Realt ipdensbeetin@aBL.F. §yr Wiy B, . Nipz, -COOH, NH,

N RS BN ol RS T ot asBy, o R ekhcocts
NHC(0)®(iR0d -NE(9)Otettdhg dexfimanyn dSOgNHE,h S OpN €3iE)) spipemdimyilj piperizinyl,

Rl and R2 are both C alphatic or RL and R2 taken
morpholipg et #e PPHAIHY Susuted rsev: delpeted frey Chiselkprn Phsayh penyloxy.,

e e A O S84 e 3 ot T >
preferredfembnd'm,ien@ Bi6 (g,maipls y\re_shbinlsqsg'e_hud)m dpti@néilj shibstytufed group selected from
Cralkylo g8 ABUGAE PRk R AR by TR RFHDRNE ), -
(CHZ)ZOIIR} )RR, teban, t@%)tﬁ@,r F%Ngao?lh br -BIORR(R'Y. NYh hérfOpreferred

~I'n one enbodi nent, and simultaneously are
embodimpats R/ gronpsearb ghch indeesilently Bt Mer CEnbdbal, peonyd, tytyls pratyl, CO(Cy-

Cako SERRYES® plFECOUERFT UBYERL! B B0, RSO Lo,

C(0)O(Cs pHiche68y i}, WIH,0H, hyS O, N, SRPYCH: ) 006 Optibimallgt fbistituted phenyl.
: enbodi_.ments of -t he conpounds of the present-invention,
Most prefeured R greups irchuds thoss shewa bslest inclable R and R t aken

t ; - 3 e ;b havi ng
fous]  3EHRGH clrBE M Rnfk § PARSHEh BEAGL RO UN ] ionionD)
[0087] i fnl cedminredniyddimenthydf tpr qpesent dnveRlioanR“R 4C(YR’. TIn other

. together for B optionally substituted r I, di ,

embodishily Koy i crCAPDVIRT. Tre<GHi BNt GRpBHonizy Fon 1St 1S CANHR', -
NHSO,R&f @((g?(tdl{/’:)z Olor EBIN(CNRRL 1 ek Ei%ler %ﬁfﬁ@&irﬁéﬁ%‘?tlﬁﬁis &P otionally

a 1-pyrrofidinyl ring, R3 is ethyl or propyl.
substitutesin®ntemberadoldénoanyl rinRhazingl #Fohaterpatoms selepted yfom (O, S, or N, or an

. et hyl. 067] ,I n one enbodi nent of the present
: Optlonau}'ﬁ\fl)yegml}t%ﬁ?yrﬁé'4é%ﬁ')g?2 are both Cl.4 alphatic or RL and
[0088] RIhakHNoth@d&hb&Timbnis Bfahd plestNinestibn) BE 65 af Yopkibsally substituted

having up to 2 nitr gﬁﬁn heterpatons. Breferred Rl and
oxazolyl ipg; he ptheeembedipentseRnis —,C@)Bpwl}er@p R}1s amaptignally substituted Cy-

Ce alkyl él%gﬁt ﬂ?&ther embodiments, RZ is ~C(O)R?, wherin R? is an optionally substituted C;-
Cs alkyl group or an aryl ring optionally substituted with 0-5 occurances of Q-R™.

[0089] In yet other embodiments of the present invention, R* is an aryl ring optionally
substituted with 0-5 occurrences of Q-R*. Or R*isR’.

[0090] In other embodiments of the present invention, R” is C(O)R3 where R? is an optionally
substituted C;-Cs alkyl group, an aryl ring optionally substituted with 0-5 occurrences of Q-R”,
an optionally substituted pyran-4-one-yl, or an optionally substituted 5-membered heteroaryl ring

having 1-4 heteroatoms selected from O, S, or N.
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form 1-azetidinyl, 1-pyrrolidinyl, or
2,5-di hydropyrroryl. Preferably, RL and R2 are both
woreaolpb3oer et hyl . [0068] In one enbodi nent of PEEUS2004/021440
present invention, RlL and R2 are both G .4 alphatic
or Rl and R2 taken together forma 4-6 nenbered
heterocyclic ring having up to 2 nitrogen heteropatons.
[0091] Phebther echbBdingemes &2 thenmksete imentiph,, R%ime,,—Ch%M/Wheer is an

optionall)gﬁ}{pggqufeﬁz %dégé\(l g]eérg ef,%]pfarry flr?r'r}%%&gqn@ﬁ s%tuté/d with 0-5 occurances

5 5% r _ypi Enhdimshu Eubstituted 5-membered
o 0 e oAl B Sy g, o

heteroaryningfhawlmg'nhﬁllmter@tmhes&ida‘itqd freth Qurft oRN. ar e bot h et hyl

0071 O S o S Sh b B AP T B BERIRER 5 e

CO)R® Whezt atal ¥in phicaamly Bebafteed ot hCpalikyl gotp ebhydryl h‘iﬁlg optionally
ot her enbodi ments of the present invention, one of Rl
subsututedrwren 05 hgaragen ainQ-R'heanoopépnadly Rabstfutqed pyEngyone-yl, or an

opiona Ry rRHBSRA e R L S AL 80, .o

N. optionally replaced with NR O (CO)O O(CO) NR(CO)
[0093] oﬁn p'ggr ﬁ%@g&isn& e]fqz's-rl\Clel?b)R Rp(bgg)?g] Ilgg%r?flrtllg}p%ggal?y gpbgttituted Cr-
Cs alkyl %})ﬁ%% fe?@@%b% a{o‘?ndsor%é %ﬁ‘t%oglgg? E%flé&:& %itlobN, S, or carbonyl.

form an
Preferreddﬁtgrom;aldrg/assﬂwmhemm'Zlable72rrenbered saturated ring,

wher ei n gld rin on .C s a second
[0094] hé)ﬂ'%fP‘ESea‘l mBEWPE @88@9‘%@ %r a'i)f ‘a preferred
[0095] enR Qs BBRE emBIdindntd He iRYRBsRE inGntfonat’ iBhahded ik E¢bdrbatom of
optionally substituted .6 aliphatic, furanyl methyl,

the carboayll groyp throughrmyiltom otheRi_haa 9dyERD aralieseenoget her is 4-

car boet [ [ I
o0se1 554 JaF R e of appes L TGP ATl e oo -CRaH, -
CFs, -CHEH SOpIBrY, CESGRNEROR’PLOESSRY, PEHLN(R ), or as Q-R™; wherein Q is an
3-di et hyl am nocar bonyl -1 - pi peri di nyl, 1-

optionally sx@pﬂmq gz-ﬁ:y alkylidengrabaist \M}@ﬁ@lﬁmt@twaquwadj a%ent metLylene units of

P
Q are opoRBLIBIRT 00, PORERNE: SORER A DL NI, RNRCO, NRCO,
NRCO,, NR@(DNR[ $0, sez,mmsw&o;NrR MRSQJNR 0,18, a2 ;i add reyh ogwurrence of
azepanyl en ar
R™ is md&p?rma%ly elssied Rt B bogshy N%%? fHﬁ?Vdﬂ%ﬂc thef [/fs bonded to the

Bh o the S4rbOBAZYdup Rfoul a 2BS B%t&n@ken together is
carbona4 carg%et h@@ﬂ “6’. é);ll dlan I, o2 et hyl pi peridinyl ,

[0097] Imstilsothert gmbtahmanmn’é the-;pcqggt irﬂ’pnty}n R is further defined as -CF,H, -CF;,

_CHCL, 1c1ﬂ§ ?ﬁm”ﬁﬁgﬁon%g %&xf(lk /} o %sy@?ii’%%ﬁe‘}éﬁh Q is a bond,

and R* idtal"&ptionkny &ﬂfsﬁﬁﬁ’éd grauptsélédwdifroml Coyalipbatid, Ce.10 aryl, a heteroaryl ring

having 5-10 ring atoms, or a heterocyclyl ring having 3-10 ring atoms.

[0098] In other embodiments, R® is hydrogen, or an optionally substituted group selected
from Ciealkyl, aryl, aryl(Cy.¢)alkyl, -N(R’),, -CH;N(R’),, -CH20R’, -CH,SR’, -(CH2):N(R),, -
(CH2):0R’, -(CH;),SR’, -COR’, -CON(R’),, or -S(0)2NR)z.
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1-azetidinyl, or 1l-azepanyl. O, Rl is hydrogen or
ClL. 4 aliphatic and R2 C1.4 aliphatic, furanyl nethyl,
w@bkdoglog30ey benzyl, or R and R taken together iBCT/US2004/021440
4- car boet hoxy- 1 - pi peridinyl, 2- nethyl piperidinyl,
1-pi peridinyl, 1- pyrrolidinyl 4- et hyl pi per azyl,
2, 4- di hydr o- I-pyrronI. 1- azetidinyl; 111 [0071]
[0099] | in stilbother peatroet mabodmfentshﬁ o Hs de, CEFm/ehyl empyR tard, pentyl

corcrcRBfS AR S oA SSRGS e optonaiy

substitutedl pﬁ@ﬁﬁy |M9ét %?éfbl%’d R’ BfoRbeimfld¥ thd3d sl?cﬂﬂl Blowfif TARER.

R2"t aken together f orm
[00100] 1lxpysmnﬂ |6¢nh¢5iimemhmfplﬁhﬂ i prgsient Jmmnpem ®/1 js drydmogent hy]'ln other

emberinByP R o oenEh RN R A Bl et . e i

an opﬁonllﬂ?lsﬁ@sftﬂt&i&cﬂ aryl gréupleTh Whep i epoldHidnts, R ‘efseiydlidgén or an optionally
4- et hyl pi peri dyI [0072] In anot her enbodi nent of

substitutedig- (Errfélsﬁrﬁoumventl on, one of R and R |s hydrogen

C the \D,C .
[00101] #n gnﬁgﬂgfr@&] %ttﬂ enzy ﬁ 1§) E?&ro%gﬁ ngﬁ? A t 008 t2h é}; L%p optionally
substituted- gy leedﬂeﬂyﬂromlcpéaﬂ@ﬂ I ahiyl) yaryl(Of.¢) Nky r-pi{R N, NYCHN(RE),, OR’, -

CHLOR Sy 1R, €00 Ry MCQ%”%CW@%,W@MW@W% oCOR, -
CON(R’)?G&Z-XP)zf‘TaQég]e | ol Bgegerﬁrgz&o‘fiﬂﬁﬁkﬁs o+ {he, e t CFs, Me, Et,

nvention rogen and tLe ot her
CN, NO»+CQOHINR2, +N(CGH:%, 6NGEDD eN(a'Br)a,r AO(CH O Ty l-ﬁ@NHzS -COOCHs,

on, -cryThe ALY, MRS NN B SFbgRabo L BB Bpronotino. or an
optionallP QIHSh@l'técNgx‘éﬁﬁ adlbdtad Benl CRAIRARYI ﬂﬁan?l‘ PhEBIE0 BERAB, or benzyloxy.

I-n eﬁrgndent l'y-selected fromnit ro% oxygen, or
Most pre@med grqups gichede thossehpwa below iorkaDIst2.R1 or R2 i s

[00102] DY RUGHea3RHes kﬁ‘? VAGhr B pithefiniZtioR. Ml RRL L 8Mntbered aryl

atlc group, e or

ring hav1ﬂ@beylhmatumstlﬁddpenddiﬂy@bféaﬂedrﬂm’i narogémlmygere or sulfur optionally
ptionally rep Iaced wth NR

Slletltuthlcgﬁ)(N}'Q OIS@FNR?I Oar at@pqu)vg@ q @eqqqenpw %O)] | ?ﬂg’]@fs 0%q Oor more
subsumtag)ikeruﬁ%ge%edg& b >(};{(‘(ﬁntﬂson wherein RlL or R2 is a 5- or

ring having 0-5 heteroatons
[00103] i ddlefhencmhodiynesnts| cf theprefent mvikinti@d, ring /Sis 03-7amembered saturated or

pn g RS R S R i, v
or sulfur, thi@ﬁal@ suB§tafiRH € nddr BB b @l NGRS with®-5 BL&ftcRbes dfAR’, and at

one or more substitutable nitrogen atoms with -R®,

[00104] 1In certain embodiments of the present invention, ring A is a phenyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, pyrrolyl, piperidinyl, indolyl, indazolyl, benzotriazolyl,
pyrazolyl, benzopyrazolyl, imidazolyl, benzimidazolyl, thiazolyl, benzthizolyl, oxazolyl,
benzoxazolyl, isoxazolyl, benzisoxazolyl, isothiazolyl, benzisothiazolyl, triazolyl, benzotriajlzolyl,
thiadiazolyl, thienyl, benzothienyl, furanoyl, benzofuranoyl, or triazinyl ring, each optionally
substituted at one or more carbqn atoms with 0-5 occurrences of ~R’, and at one or more
substitutable nitrogen atoms with —R®. It will be appreciated that ring A can be attached to the

pyrimidinyl ring through any available carbon or nitrogen atom (e.g., a thiazole ring can be
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(R -(K>()z RBI N(R5)2 (R5) (RB) V2 N' KR6 g RS
N Ni R\, V-(RB)2J Kk N (RB)z 5 R RE NN, N O
WORB008/0030¥W R6 \r 0 ( 'z (R5)2 za bwherein R5 anPiCRESEN€021440
as previously defined and z is 0-4. Mst preferred
rings include those shownbelow in Table 2. [0075] In
still other enbodi nents of the present invention, Rl
attached iantdie 2, 44, allxénpmscgcmt)heln aertain prioéerredt andhpslimentsming Anlsi eptionally

nal |y substituted 3-8
Subsmuteh\?ﬁ%‘@'?ezce] Cryé’r 03%43’31 Wﬁ“hgvi ng 1-3 heteroat orrs
pendently s Iect ed fromni rogen suI fur,
ert ef red
ar e Qk n 'Bdsget vat‘FB hhe ni tlQgam 5 mm
b

wherein y is 0-5 and R’ is defined generally above.
[00105] In preferred embodiments, y is 0-3. In other preferred embodiments, y is O and ring
A is unsubstituted.

[00106] In another embodiment of the present invention, ring A is:
R7

0

aa.

[00107] In yet other embodiments of the present invention, ring A is an optionally substituted
piperidyl ring or an optionally substituted pyrrolyl ring. 7 »
[00108] In certain embodiments of the present invention, ring A is a phenyl ring optionally
substituted with one or more halogens, an optionally substituted piperidyl ring, or an optionally
substituted pyrrolyl ring.

[00109] In other embodiments of the present invention, ring A is a phenyl ring optionally
substituted with 1-5 occurrences of Q-R*, wherein Q is selected from a bond, O, N, and R*isR’.
[00110] In yet other embodiments of the present invention, ring A is a phenyl ring optionally
substituted with 1-5 occurrences of Q-R*, an optionally substituted imidazolyl ring, an optionally
substituted pyrazolyl ring, an optionally substituted piperidyl ring, an optionally substituted
pyrrolyl ring, or an optionally substituted indolyl ring.

[00111]  In yet other embodiments of the present invention, ring A is a phenyl ring optionally
substituted with one or more halogens, an optionally substituted piperidyl ring, an optionally
substituted pyrrolyl ring. Or, ring A is a phenyl ring optionally substituted with 1-5 occurrences
of Q-R* where Q is selected from a bond, O, N and R*is R’.

[00112] In certain embodiments of the present invention, ring A is a phenyl ring optionally
substituted with one or more halogens, an optionally substituted piperidyl ring, an optionally

substituted pyrrolyl ring, an optionally substituted thienyl ring, or ring A is a phenyl ring
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to which they are bound and forma 3-8 nenbered
heterocyclyl group selected from A (R5)z N / - 1 aa
WhRoso0J09{ R5)2 / (R5)z / (R5) N o R6 dd ee ff PET/USI0bY/021440
N V(R 5)2 (R5) gg hh JJ wherein R5 and R6 are as
previously defined and z is 0-4. [0076] In certain
preferred enbodi nents of the present invention, Rl and
optionallyReubstitetedakignl-Sageutheces af Q-BhwheteiQ isadelegted ftvan abondd, N and R*

. etiginyl ring (bb). O, RL and R2 are taken together
18 SeleCte‘gfrgmaIg"opti onal Iy substituted piperidinyl ring (ee).
[00113] Om frefRAed RoMRihaitENRY 0g66He ared h§didBePhl6gsR, [N, NO,, or an

) substituted piperazinyl Hg& (dd). O, Rl and R2 are
optionally suhstitutesygnotp rseleeted £romp Shisalial, bploglkyb tarylyeed(Ciealkyl, -NR’)z, -

CHNGR B R, SRR PR T RGO (R e G, -
(CHa),SROPIUORTALEC@NERY 55 toke tSIOHIN®Y ot Gh inttir® plefatbed(dhbadiments, R’ groups are
~ _piperidinl-yl (ee), piperazin-1- F dd or

each inddpeRmBY - G i, FobFs Moy Bl N, St o' OB A, -N(CH:)s, NGO -
NGeo, EJESMOESS- GO SO doneLHIBLPERROL \baRst oo,
SON(CHsb pipetidingt] giparizipfiatiopigliaopor an optieudlyRsubatiteted group selected
from Crfligy. Tisa Yo PoPV el CSTAY toPhRR S RS MEr BUSTToR HE Ebups include
sy co R STROE B THRESE 1) 1L BB o o
an optiogallyuppbssituted  group. Relactade fironp €t dablyyl, aryl, aryl(Ciglalkyl, -NR’), -
CHoN(R’);, -CH,0R’, -CH,SR’, -(CH2)2N(R )2, -(CH2),0R’, -(CH;3),SR’, -COR’, -CON(R’),, or
-S(0);N(R’);. In more preferred embodiments, R® groups are each independently H, Me, CFs,
~ ethyl, propyl, butyl, pentyl, CO(Cy-Csalkyl), -CONH,, -COO(C;-Caalkyl), -CH,0H, -SO,NH,,
SO,N(CHj3),, or optionally substituted phenyl. Most preferred R® groups include those shown
below in Table 2. ‘ '
[00114] In one embodiment of the present invention, ring A is phenyl having up to one Q-R*®
substituent, wherein Q is a bond or is a C4-C¢ alkylidene chain wherein up to two non-adjacent
methylene units of Q are optionally replaced by CO, CO,;, COCO, CONR, OCONR, NRNR,
NRNRCO, NRCO, NRCO;, NRCONR, SO, SOz, NRSO;, SO;NR, NRSO,NR, O, S, or NR; and
each occurrence of R* is independently selected from R’, halogen, NO,, or CN. Preferably, ring
A is a 2-substituted phenyl, wherein said substituent is Q-R*, wherein Q is a bond.

[00115] In another embodiment of the present invention, ring A is optionally substituted
phenyl, 5 membered heteroaryl, or 6-membered heterocyclyl ring. Preferred ring A includes
Preferred ring A includes phenyl or a 5-membered heteroaryl having 1 heteroatom, wherein said
ring A has up to two Q- R substituents, wherein Q is a bond or is a C;-Cg alkylidene chain
wherein up to two non-adjacent methylene units of Q are optionally replaced by CO, CO,,
COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO,;, NRCONR, SO, SOz, NRSO,,
SO,NR, NRSO;NR, O, S, or NR; and each occurrence of R is independently selected from R’,
halogen, NO,, or CN. Or, and ring A is optionally substituted phenyl, piperidyl, or pyrrolyl.
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forman optionally substituted piperidinyl ring.
[0080] In certain other enbodi nents of the conpounds
wo@Rooshesopy esent invention, R and R are each  PCT/US2004/021440
i ndependently an optionally substituted G - aliphatic
group, or R and R taken together forman optionally
substituted piperazinyl rin [0081] In certain other
Preferred embodiimentstase ffose mdersimpog n"dga&)lﬁp tchievpsubsatyents solepied éliﬁ)m halo,

o, ocr 21 S H35Re LRI o). P RSARL ey o A s

up to two k@atdRsls stleétBd AdnPRlle 66,y substituted azetidi nyl
ring [0082] In certain other enbodi nents of the

[00116] cbhpm,th@semboctlméntp@%ﬁmnprelsemelnwrtswn RRgaf dis peptigpallie gehstituted
phenyl, 5- g}%@%?%@erg%y@ ?a kxé%ﬁ?%r'a% Pﬁtg}%%&élﬁrfrﬁ ggef%r?epﬁﬁn%%nﬁ&h&e phenyl

having upsﬂdbﬁle—Rtxeﬁbmtﬁérm J whiéreinl Qris a®on®pt isonahIGs zﬁlqbﬁ]bnd cliaad wherein
peridyl rin optlonalld subst it ut ed

up to twaiimg |nﬁ91§ﬂ196§m r@?tgwkm/ ungts 9, Q cire optiPra) Teplaseh i ¢y P2 COCO,
CONR, E@M}h}é ﬁﬂg%d@oﬁger egug&e)zpmm' Ebe@tj ONRS‘M}GBOZNR

ring having O-
NRSOZN]h,eG)eS,aatl*ﬂh;sandmddpemimeanoﬁE m:ﬂndcpehd@rﬂymelactﬁgldmm R’, halogen,

N0, or RYOF BineyK insbspil s Seeif S RGO RE LB oat o

[00117] | Hﬁ%ﬂ&ﬁ&e&%adlﬁﬁh%f Qﬂe %&@htnidveﬂ@&ﬁ n@(l@ﬁ‘ogﬁ’énaﬂy subsituted
ul fur, or taken together wt

phenyl, 51ﬁ mpm@md éme@mcb'ghcv\m hﬁenonegl rimgePiedarrad, ring Aninglydes phenyl ora 5-

membere(ﬁg?tgi, b%(wpg ?{8 \?(hgexrrll g%erﬁrg%dAlﬂ% i g%@n@ ubstltuents

wherein @& 8bbed! of isOdTUiN&fdﬂgﬁiﬂen@xmgﬁ whe€din siplth Uwo r@aﬁﬂdjarcemgnethylene |
I s independent.ly optionally substituted.at _one or

units of Qareoeﬂlwlimemqeﬁ . G0p &lim (CHe@s CONR, %OI‘%WR@
NRCO, r%réigkg{ %gt g@ el\ﬂiédzf %‘%%Nﬁ q{?ﬁswgﬁﬁ 0,8 o ﬁﬁ84ahd each

fent s e present |nvéntion, z
occurrence $>f axxas indepatdently geledted fromh ]k’nh@ldgme ING;, oz CNs Or, aimgt A ksephenyl,

substitut ed. O Preferr ouns
1-pyrrolidghaf ]png‘g}ﬁlt htipe Shap sybAtoRRen ks oot Tm Sl S QGE> or Cs
ahphauc subst ituted group sel ect ed fromd . 6al kyl, aryl,
yl (G .6)alkyl, -N(R)2, CH2N(R”)2 (F CH2qg ]
[00118] SiRl anoth@t—@@hbdm@@;]:rmg mmmBnyl haR@(gj)lp]:Qo two Q- R® substituents,

wherein %CHQOT%I (01R' bs? %%&9) agﬁ?l%gze?% ch?lﬁ%e?;%n ulp Q%:‘ye n-adjacent methylene

units of @RS AptBHALS reflaced! BHED, AT®,, CBHO| mnom, NRNR, NRNRCO,
NRCO, NRCO,, NRCONR, SO, SO;, NRSO,, SO;NR, NRSO,NR, O, S, or NR; and each
occurrence of R is independently selected from R’, halogen, NO,, or CN. Preferably, ring A is

phenyl having up to two substituents selected from halo, OH, OMe, OCFs3, or Cy4 aliphatic.

[00119] In another embodiment, ring A is aryl or 5-10 membered heteroaromatic or
~ heterocyclyl, having up to four Q- R* substituents, wherein Q is a bond or is a C;-Cg alkylidene
chain wherein up to two non-adjacent methylene units of Q are optionally replaced by CO, COa,
COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO,, NRCONR, SO, SO;, NRSOs,
SO,NR, NRSO,NR, O, S, or NR; and each occurrence of R¥is independéntly selected from R’,
halogen, NO,, or CN. Preferably, ring A is phenyl, indolyl, or pyrrolyl having up to two
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a, Br, F, CF3, CHF2, Me, Et, propyl, CN, NO2, -COCH,
NH2, - N(CL 4 alkyl)2, -0(CL 4al kyl)OCH 3, -CONH 2,
wo NS al kyl, -NHC(O) (C 5.6 heterocyclyl),PCT/US2004/021440
-NHC(O OC 4 al kyl, - NHC(O Q(C 5.6 heterocyclyl),
-C(OO0CL 4 alkyl, -C(OQC 5-6 heterocyclyl), OH -CH
20H, - NHCO C L4 alkyl, -NHC(O (C 5 heterocyclyl),
substituentSeHedR] from SARNCOEL, OMe, IOCY;, 2r Gn dghbdd.nOr, ring A is phenyl or

R [ .
pyrrolyl hpvmg:gilgr{g E;tgcs)’ s@sgu%&f%%%s@tacrl ?@ggﬁﬁo,k&g,egifq%%{or%ﬁ aﬁlrphatlc. Or,
A h&lide o to Kbk RelectEPohalo, &FCHM, OCE;,
ting ISP%’EQX rﬁoo% Vi G40 30 SR 0) O 1 PrY . 3
or Cp4 aliphtitic{ O) O-t et r ahydr of uranyl, - SO2NH2, SC2N( CH

2rireridinyl eriziny| . r li.no n .
100120] o} s rtctstste e s BBEL A ctiPRIGRY L Bymplab ey >
methyl-inBSE1Y], .3 £ NBEKYIBOkypRERE Wavin@! ufP &NEVS ROkubdMsdnts selected from H,
pr ef erred R5 groups i ncl ude those shown bel ow in Table

Cl, Br, F.2CF4, €NorMeerSNel BnHodi rﬁ!ﬁﬂs 0@3*3gr@i@;)§Ha,r@ thd}’]@gbn Pfefefably,

sng s S BbbTRIL SHREL LA SRR A A LB pepteny.

having upzto tvﬁEHRQR'ubstrtﬁitrlts’2 &%oted' frﬁiﬂZHZN(l HB]) B,CF;, C!BHZ\)IQ,OS\MC (ET;H OH, -
- COR O OR CON(R , or - S(r&% £
OCH;, Q 3mﬁ2@)§H@f errrrl@aylehbd%r ﬁ@ﬂt% i Pi@nglr dopieeniinyle @Brrrolyl thienyl,

_methyl-%rgﬁfgF;fi?%&@%fh‘?@@gp%ﬁ) hﬂ%tog{wﬁbo%( 831%%&%% selected from H,

Cl, Br, F,-CHaMeyE), -OHC(@LHE; ECﬁ?zrmtpélemﬂm ﬂ’r) ring &(i©p¥r§lj 1-piperidyl or 1-

pyreoly, BESESARB 10 xRy eaesn 5710t FORLFY § b okt Pyt OB, -OCFs, OR

phenyloxghenyl Most preferred R6 groups include those shown
- below in Table 2. [0086] In certain enbodi nents of- the
[00121] pilmeemher embediimsnt, thl peasentRavéntiont prewides poopqnds rpf formula 1A,
formulaI@? i n FriFrod' ments of the present invention, Rz is -
ot her enbodi ments, Rz is - C(O)(R 3. In
certar n ot her enbodi nents, Rz is -SXZR, -SO 2NHR , -
NHSO 2R, -P(O) ( ) 2, or -C(O N( R, In yet other
enbodi ment SO gg an optional | y(ﬁﬁqugbg{ A% ut ed
5- menber ed roaryl ring havingl - 4| het er oat ons
sel ect ed R'r"o |O\NS or N, or BYOOp |6rNaIIy substi t ut ed

pyran- 4- one- 38 i ments of
the pr esentR] n\Nent $ubstituted
oxazolyl ring. In C(OR 3,

wherein R3 is optionally substi ttﬁ ed Q C al kyl
group.. Li other”embodiments, Rz is - C(OR 3, wherin
R3 is an optional l'y SBb tR@uted C - C al kyl group or

an aryl ring optrona%tfl\substltuted with 0-5

occurances of QR x
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[0089] In yet other enbodi nents of the present
invention, Rz is an aryl ring optionally substituted
WaRaok/o®o occurrences of QR Xx. O Rz is R . PODBSI004/621440
ot her enbodi nents of the present invention, Rz is
C(O)R 3 where R3 is an optionally substituted G -Ce
oup, an aryl ring optionally substituted with

wherein @» 1&)63@1& ‘en8@sNOR ,QN?‘IS(Qzlhn -BEDIGRAL.| yCCARSEGNIR ean optionally
oo S i 90 P b, .o .o

opuona11§@hmmgd§y1ﬁﬁn4Qne§d or N [0091] In ot her enbodi nents
of present invention, Rz is Cép ere R3
[00122] slnaweogpb@hmﬁmyog gb@pwnﬂse& ’f@mmi@ K k[ apd dbpbothrare optionally

substttut@ci é]d {%P'ﬂgu@ QP ? &gﬁ a?f]i)h;xlﬁgu e lﬁ&ﬁx?)gan Id%ﬁx% f g Ccﬁ)rt%ﬂgl?yoz?ubsututed

phenyl. Brefapdd Rinaid B(2 incligé indettiye,etiyl pﬁd Pl’ﬁ&bﬁ*é@ Rla Yﬁchider&hyl propyl
havi ng 1-4 heteroatons sel ected fromOQO_.S,

or butyl.f B@@egedi AP AHBF UGBRAHAPSIB B i enpRede nftubiswém wherein Q is a
bond or %a CI-Ce pﬁglcg)@n %W&: 615% etgogfo%_—:)g] e&t%@h&?en%ﬁft? of Q are

y su Stit oup, an
optionallgmsplaceiry ©Q; COpaCOCOs mmlm a)cemmm muoammm, NRCO,,

NRCON, 53,80, 3R 502 AR, KRQURR st e Mt o c&%ﬁé of R¥ is
1ndepend€ﬁ‘tY§' Mecled“fr&ﬁtl@rﬁ’ﬁbééﬁsm| &tRd fromQ S, or

93] I'n other enbodinments, Rz is - (O R3, C(b)()??;
[00123] CI\In Qe @mb@mc@fnaf compousisi afufosaiula 1B, aRkynd ®obgsh vare optionally

substltuteﬁ e Cﬁ{g?lgc%?{?g% g]ﬁel'lagg,reg“ 4 %g?%{%gr SR gse(()jpélr%\e#y substituted

5-6 membededarylheterobg1,2r He@OOALPrRE e PrererrEE RY and RS 1ﬂ¢’1@d@§16thyl ethyl,
shown bel qw in Table 2. [0095] In still other

or propyle niygtsrigd & dnglpde ﬁbymregiélrﬂr bufite Rraferedrang 4 melwdesipheayl or a 5-6
membereﬁ t&@irgf; }?&&8& t ; g%o&ﬁéln[l%%%g]%rf%?{@ﬁgufh?%nﬁﬁgé% has up

er than oxyg n or
to one QeRﬁcsdbstﬂuﬁm, wlieréine) s a!bemd of Bwed{-CpalkyRaereschainr Whe&tin up to two

non-adjaScpppRpY eTe BBR Of QPBPRISIAY spiaged (BREO, Gar GOFQy CONR,

OCONR| mopi\mmtd)y NREY, | NRES, RREORRKYSO 6416, CN@S@?_, SOJNR,
wherein g&atotwo non- adj ace met hyl ene unit$ of Q
NRSO:NE, ©,Spor DiRalahg eaahntcgueendsyof D, is daizpexctody sdonml fIo@RIR halogen,

NO,. or NR, NRNRCO, NRCO, NRCOZ, NRCO\IR, SO, SO2, NRSO2,
2 NR, NRSO2NR, O S, or NR, and each occurrence of

[00124] In one embodiment of compounds of formula IC, R' and R? both are optionally
substituted Cy.4 aliphatic, R is an optionally substituted 5-membered heteroaryl ring having up
to 2 heteroatoms selected from O and N, R* is hydrogen, and ring A is an optionally substituted
phenyl. Preferred R! and R? include methyl, ethyl, or propyl. Preferred ring A includes phenyl
having up to one Q- RX substituent, wherein Q is a bond or is a Cy-Cg alkylidene chain wherein
up to two non-adjacent methylene units of Q are optionally replaced by CO, CO,, COCO,
CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO,, NRCONR, SO, SO;, NRSO,, SO,NR,
NRSO,NR, O, S, or NR; and each occurrence of R¥ is independently selected from R’, halogen,
NO,, or CN.
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Rx is independently selected fromR , hal ogen, NO2, or
CN, provided that Qis bonded to the carbon atom of
w0 b@soaeiobonyl group through a carbon atom [ 00BZ/US2004/021440
still other enbodi nents of the present invention, R3
is further defined as -CF2H, -CF3, -CHC 2, -CHBr2,
CH2CN, -CH2OR , -CH2SR, -CH2N(R') 2, or as QRx ;
[00125] wHeroek emQodisneat bbeumpaunds BXforBuRTAQR'iad ®2 ave bot?: Cj.4 aliphatic or

tjtuted | ect ed f C2. aliphatic,
R and R L ok e boitd
aliphatic @ 4 i . i: - rine 9 |
ot & BOL NG Mol WSl 8 ALl P
include meihg pthyt, ed pyopylsporsR] et RY thkeamogethéaldel an @ptidnally substiuted 1-

ST T RN AN U
henyl. . _ K i S

. GO S | HEBLE Db i 1
or is a grgpwﬂ,{yl@gmy Ichaip ewhetein QI(tCi twoChan-kgjhdent -hiiRne units of Q are

optionay {32 By 0. 04 Qs R CONG: TR SRR rgareco,
NRCONR nSOUSO,,t NRSO, SSOMR IeRSW,NR, G2l 8r AR:[HALAH obEuriRB® of RX is

. enpodi nents of the present invention, R4 is hydrogen.
mdepend‘i”}n&%’ostek@?edéc‘fﬁ%gi rheiresn N Op.or &N.opt i onal |y substituted
[00126] Cirn Gnéth&yd n 2 e Qdi ments,_sR4 | S. an 4
, ] opt i on_aﬁ Y %{Jd%gﬁtt il}t g%ﬁﬁér 9@‘5{93?%5%3”? s S{ﬂ’ﬁg 15 eh1 8t propyl, R
is hydrogemisadiringn & a Réubssitdtydiplegsn) wiferdi saipsibstiahdny is Q-R*, wherein Q is
a bond substituted G -C al kyl group. [00101] In preferred

" enbodi ments, R4 is hydrogen, hal ogen, CN, NO2, or an
[00127] op ban@hbidiseRsdritbsthas 18! RUPS I Ofbdtic- R 2
" aryl, aryl (G .6)alkyl, ~NR 2%% : 'gé‘,cogg E‘%R taken
together fopp @3-6 membereddieEsRycliCOORhAVinJREER2 hetef @t MERS pptibnally Cy4

. . - - ] SR\ -, - CON(R ,
siphatic, REFE PR abHRd AT gt bef A o embeipc hotqrparyl, or
6-membefald, heBfrocyclyl CPferidd R 'Ef i “or R! ?
mem eN( CI?B )%C,YE-},,N( o )62 ! '1}\|( in&f;@d!ﬁ%%%ﬂﬁ%,%%l? and R”, taken
together _fmppho@l{y supgpieyied - Negtidig], -1902nlelinySOANsiptidigy]l, or 1-

; iR LALANRE ;o P 7] holino, or.an . optionally .

e, SN oSS sy BHRLEL ey 28 LR e

includes ghierylydrax3-meltbesy hetardarPEMBENIOK YcteMatdm, prdreh e/ A has up to
gro i ncl de.tzfse hown below in Table 2. [00102]

two Q- RAsubelitugnty, avhersi & 3 4 Qondbhve  Gr Co ikypidensoshain wherein up to two

o RURRIRE: ko O 8 ety I HEIRAITY 0! WO, conn,
OCONR, o X3, NRNBGIO, uNRGDt iNREOLY NRCONR, SO, SO,, NRSO;, SO,NR,
NRSO;NR, O, S, or NR; and each occurrence of R¥ is independently selected from R’, halogen,
NO,, or CN.

[00128] In one embodiment, R! and R? both are methyl or ethyl, or R! and R, taken together
form a 1-pyrrolidinyl ring, R® is ethyl or propyl, R* is hydrogen, and ring A is optionally
substituted phenyl, piperidyl, or pyrrolyl. Preferred embodiments are those wherein ring A has
up to two substituents selected from halo, OH, OCFs, or Cy.4 aliphatic.
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substituted at one or nore carbon atons with 0-5

occurrences of - R7, and at one or nore substitutable
woRaosoeem atons with - R8. [00103] In other enmpOOUS®NL/621440

of the present invention, ring Ais a 3-7-nenbered

saturated or partially unsaturated ring having 0-3

het er oat ons i ndependently sel ected from nitrogen,

[00129] ORYSRembYdissht R and®RE ibonad ¥ndihisirictiyl R RtetiyIeRbfs hydrogen,
nmore carbon atoms with 0-5 occurrences of - R7, and at
and ring Anis phrenybrlepipetidyli putlanirolyl mhetrim riEofshas ¥ to twrg substituents

4 certain enbodi nents of the present
SeleCtedf'l[OH}/%aﬁ? 5{?@1 ring Ais a phenyl, pyridinyl, pyrimdinyl,

[00130] PHI bARZbYdimeY o8 Zbfydla 10Y 'odnd R2 mrqoemhdcny Ialpha’uc R# is a 5-
i ndol yl . indazolyl, benzotriazolyl, razoly

membered atesisyk haGng (up fonbeadsieppatompnBi s éllé{ gen, 31%41 PRg ging) A is an
optlonallygsql%ttltﬂ{eﬁgd *‘%lr %@geg{ ﬁlRI Qﬂ%%???@ﬁﬂle%eth%ll e g}z (Uﬂﬂmpyl Preferred

enzi sox I'azo enzi sot
21 includesiopgonatly, subsiitart roxazadyly IPreﬁei‘riedidiingzéomclludeB bh@ryj{ Ihavmg up to one

Q-R* sugq?ﬁée%ttg%%?e%&flgéiwg% 0 % Lo P PR g e B to two non-
adjacent ﬁ%g%ﬂe A ut acaalténﬁl‘ff HHIRBEDY @D, CO@Z“”@i @ONR” ©CONR,

re su e nitr gen atons Wi th -
NRNR, NRNRC@eNR;ﬂ@ dﬂR@OmNRE@NR iS4 S@z;alR&Qz §£hHBhéR&Q:NRa@ S, or

rimdin £ rou v
NR; and G pEIRR oL B ihcrenOR A pReE poRbRE RS G,
[00131] t hrf—‘or?e‘ emBodimehit GT-cRRPobhdNY fodniuls QAI Rl an@RéﬁlemOaﬂcM alphatlc R’
nbodi nents, ring Ais optlonally substi tuted phen

is optlonzgl}pyubsgmted gll.mqhipbgqc &)rls@W@ge@wan 4‘1r;g) Aalsbogthglally substltuted

e ERELE 1 2 0 gy 059, SRR . 38t piony

substitutef fegtfyd,rdrgaomirb @ﬁ&féiem fing Y\ in€lufe phe:hyﬂ hmvgngup g0 one Q—R substituent,
unsubsti t ut ed. not .enbodi ment of

wherein @dgabepd |°ﬁ‘3/%?1tq1 %kyly@ngc n reag upy t@dy@ﬂonrzﬁij%pg{lt methylene
s o GRE RGNS CPILSLBf C0IDL 596D, COIRR! LODNE Sk, NRNRCO.
NRCO, NRE€DanHNRGONRD SO, t30x NRSP1, $QINR,i NBSO:NR, O, S, or NR; and each
occurrence of R is independently selected from R’, halogen, NO,, or CN.

[00132] In one embodiment of compounds of formula IA, R! and R? are both methyl or ethyl,
R? is ethyl or propyl, R* is hydrogen, and ring A is phenyl optionally substituted with halo, or
OH.

[00133] In one embodiment of formula IB, R! and R? are both Cy.4 alphatic or R' and R? taken
together form a 4-6 membered heterocyclic ring having up to 2 nitrogen heteroatoms, R? is
optionally substituted C;.4 aliphatic, R* is hydrogen, and ring A is optionally substituted phenyl
or 5-membered heteroaryl. Preferred R! and R? include methyl, ethyl, propyl; or R! and R?,
taken together form an optionally substituted 1-pyrrolidinyl or 1-piperazinyl. Preferred R?
includes optionally substituted ethyl, propyl, or butyl. Preferred ring A includes phenyl or a 5-
membered heteroaryl having 1 heteroatom, wherein said ring A has up to two Q- R* substituents,

wherein Q is a bond or is a C;-Cs alkylidene chain wherein up to two non-adjacent methylene
units of Q are optionally replaced by CO, CO;, COCO, CONR, OCONR, NRNR, NRNRCO,
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[00108] In certain enbodi nents of the present
invention, ring Ais a phenyl ring optionally
wGasovidoas ed wi th one or nore hal ogens, an optPCIEE1094/021440
substituted piperidyl ring, or an optionally
substituted pyrrolyl ring. [00109] In other
enbodi nents of the present invention, ring Ais a

NRCO, miwlmcwmma)osagl MRSCHQSB(]ZNRQE(NIW‘(DJNH, 6, S, or NR; and each
occu;(rences of Q Rx erein |s sel ect ed from a
occurrence 6hly, sgndeppendxm]lygglep@dp&om{{o N-her
t h B tor h 28,
ootsa STRAIRAL S, KOS BaT e T A
form a 1-@§7ﬁbﬁﬂ1ﬁ’9ﬂcﬁﬁg OR> @ Rehyl @0 prppyloBAlik yhydrdesh) tudt eidlg A is optionally

NI TN N T e
up to two Q%ilgf%ﬂ%s sél 51.:&? gxtokrf 11’2{18 (bﬁyéFﬁ%BGr d; 4rdﬁpha@fc an optionally

tute rin yet other
[00135] ehbaut eebrdimert, Rﬁanqb Résbeﬁt amnn@hyh currethyl; Rzglsﬁethysl a is hydrogen,

hen n optiqgnal Ly su |tuted w th
and ring Rofsobensl EROBHLTLO ALV TN BS PTFIR A SePirayl o Mg  wRiitvents
Selectedfmhagg@}bﬂ substituted pyrrolyl ring. Or, r| ng A |s a

phenyl ring optionally substituted with
[00136] obrone th o crmpahedseofdoimsulg dde B ead Rr @fﬁ both §nid alphatic or

R and Rz?ﬂ%enﬁp%egléeﬁ o% g nq m%gxg%r]ea ]het!e ocglghé ﬁ%gl I?'TF 8&5&5{1&' §u195ft1tuted Cia

aliphatic 6PbANRI iy 1Bdispeh] b dingi Ahsomtﬁloﬁally’r@ﬁlﬁsuhaéd)qﬁawl &rmembered

optionally substituted ridg ri opt.i
heteroaryk @p i memBRICH PRPICYFLYE  Frgherts l%p%nidc#]rbgawlyg% it aegedior propy

or R! and R et'éﬁé% {Jgg@mr ?(ﬁmf h 4% ﬁlén%e?e&ﬂaé%kglicnﬂxﬁhhﬁﬁ libYo 2 nitrogen

sub’st 1-5 occurances of ere Qis s
heteroatoine) ﬁmlmﬂahg‘ N eaxetadibyln d-p}ﬁi‘oli‘dlrgm,doﬂom%S-ddiydmwdofyl.o nPRferred R

includes (%{S; ﬂlbsﬁgqt%geéth{de %Q%y ngipt ?rgﬁeéfq%)png A include phenyl

having upsiébé{e' duPedingfiQuR %&%ﬁ{ %Cis fa%‘ﬂﬂ@r 18h IQ{J'GG dlﬂi'lﬁﬁhg ¥hain wherein
aryl, aryl (G _6)al kyl, 2,

up to two @apERjaceiBRmethyloHg SRits e ompm@ty re :(og;ﬂj)}gﬂ@qd)’Og COCO,

CONR, O%@? W@Dﬁg pr e]fgggoéd N@ﬁlﬁkﬁgﬁ% S%ZRJI\]RSOZ’ SONR,

NRSO,NR! OUBSoeNR; @aCéuchdepamdent RY itindependBiitly feleci¥dBiromtR’, halogen,
Ei, CN, NC2, -COOH, NH2, - N(CH3)2, -N(Et)2, -
NO,, OI‘QQEI Pr)2, -Q(CH2)20CH3, -CONH2, -COOCH3, -OH, -CH2OH,
) RY affl R® thyl or ethyl,
i 555 RS RO RS

3 is ethgdraaypopyd) Rémmydmgnm @d ahg o’&(;s, phenghgptionphe sybstisuted with halo, or
OH benzyl, or benzyl oxy. Mst preferred R7 groups include

[00138] In one embodiment of formula IB, R! and R? are both C14 alphatic or R! and R? taken

together form a 4-6 membered heterocyclic ring having up to 2 nitrogen heteroatoms, R? is
optionally substituted C;.4 aliphatic, R* is hydrogen, and ring A is optionally subsituted phenyl,
5-6 membered heterocyclic or heteroaryl ring. Preferred R! and R? include methyl, ethyl, propyl;
or R! and R? taken together form an optionally substituted 1-azetidinyl, 1-pyrrolidinyl, 2,5-
dihydro-1H-pyrrolyl, 1-piperidinyl, or 1-piperazinyl.  Preferred R?® includes optionally
substituted ethyl, propyl, or butyl. Preferred ring A includes phenyl or a 5-membered heteroaryl
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any one of those shown below in Table 2. In preferred
enbodi nents, R8 groups are hydrogen, or an optionally
W@ aesnidoes ed group sel ected from G "al kyl, ar yPCT/US2004/021440

aryl (G _6)alkyl, -N(R) 2, - CH2ZN(R) 2, -CH2OR,
-CH2SR , -(CHz)2N(R )™ -(CH2) 20R\ - (CH2) 2SR -COR',
-CON(R') 2, or -S(O2N(R) 2. In nore preferred

having 1 l%i@%@%ﬁf RhereiShid HAY PSha® ©asb Q- REpesdarhisywhbreddQ is a bond

, et hyI, propyl, butyl, pentyl, CO(Cl-C4al kyl),
or is a Clmmylld@@qmmwmymp to twp Alen-adfropNHmetiydgni whi) of Q are

im0 OB LSO BB, I8 SR gt mcos

NRCONR, '8®E0 £ NSO S0,NE, NSONRSONS, onN¥entahdracts ocmyrréncesofR is
phen | having up to one QR substituent, wherein Qis
1ndependeg1tly@g]@ct@dfq0§13 ,0alogen, YRy oF e chain wherein up to

o PSR RGP TGRS ROl RS0 RpUAILI i o

propyl, ofNBR¥ED, Rﬁlmdrogm@ﬁ@ A SOpheBED , 1-pyREORIY], MNR(rrdlﬂsm up to two

, or occ f Rx
S“bsmuefit%%‘i%‘?fbfé?ﬁllhg??%&}gé% &1 M%‘P%aﬂ‘gl ogenI SNO , or ON
[00140] F’iﬂéﬁi @Hg Ydimbht\& forrhifla IBZRE HRER? hidttReh ﬁféﬁﬂfl/bﬁ eﬂwleRé igethyl, R*

stituent is QRx , wherein Qis a bond
is hydrog{nﬁ@i]tigﬁé}x i$ phenybtlhpyrrcéxdﬁbdn &gmrrod;yl hmng)u@ &ehyo substituents selected

from halq,rg)ﬁ g&gﬁgn ﬂﬁ{: hc g&: }?I?g te}enr%é(gly gﬁpﬁl@ﬂdes éptlonally

subsututeﬁfleﬁlﬁéﬂcgdofll Jylncl udes Pr eferred ring Ai ncI udes

or a 5-nenbered heterpar ,having 1 het t
[00141] Rertoe rershadimente] IRAe 1 Roapdex’ o ot G4 aphalAe B s a 5-

memberea\m:qheege%&ﬁrl (Rajvﬁ‘lgakqso@ 09 4wB  he &ogtofas tl%‘y dHENanE Al n%lg A is an

non- a | acent ene units of
optlonally’tl Elﬂ)sﬁﬁitdxbpﬁérﬂyy PeifdracaicRl’ byd R@),mcﬂ?@le, meBgh etiGONR, propydNFPreferred

NRNR, . NRNRCO, N S SO2
e O B0 e »
includes n&%ﬁﬁrﬁ%‘gﬁfg dnt (% e aiRAmERO WhBrein Ak 896Ad ofNe%. C10C6 alkylidene

ring i's optionally substituted phenyl
chain whexieiyeup thytiwo mm-gijacent methPlesé anitedf Qrvodptinnally reml@eﬂ B30, CO,,

N A S e TS

SO,NR, RRSOYNR, &, B, BENRG¥hd efth dechitéicel of R* whisdepeindentl geléctbd srom R’,
up to two substituents selected from hal o or OH.

halogen, N@E;LQIEQ:NI n anot her enbodi nent of the present

[00142] riﬂg % gﬁ@gd{]rﬁe{}\g,rlglaérn?] Igpztuje %%ﬂ'l bﬁ%ﬁ{é‘%{tﬁﬁg 2{525 s{:‘]}( H'xpha’uc R*is
hydrogenPagd ihg @dlsrphﬁgylﬂqalvi‘mglupde twb e@yﬂt substituents, wherein Q is abond or is a
C;-Cs alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally
replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO,, NRCONR,
SO, SO,, NRSO;, SO;NR, NRSO,NR, O, S, or NR; and each occurrence of R* is independently
selected from R’, halogen, NO,, or CN.

[00143] In one embodiment, R! and R? are both methyl or ethyl, R? is propyl, n-butyl, or

jsobutyl, R* is hydrogen, and ring A is phenyl having up to two substituents selected from halo,
OH, OMe, OCF3, or Cy.4 aliphatic.
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having up to one Q Rx substituent, wherein Qis a bond

or is a G -Calkylidene chain wherein up to two
woorvsadjoarent net hyl ene units of Q are opti onaPdTUS2004/021440

replaced by CO CO2, COCO CONR, OCONR, NRNR, NRNRCO,

NRCO, NRCO2, NRCONR, SO SO2, NRSO2, SO2NR, NRSOZ2NR,

O S, or NR and each occurrence of Rx is

[00144] | NoeReAdBotiEnS R @68 83 o BHNR .4 Miphaebr RNeRd Rértogather form an
O, ring Ais hené optional |y substituted with Io
Pthﬂallbﬁub@}Hutﬁ{dO@ﬁlm?mbﬁe hoteFoyCih B8 henrg 8p to r?ehwr@éf@ms, ?is Ci4

aliphatic, .@ 215/('%%@% Ty erag%ﬁ)%c‘lb‘ll% 813;1 %aid Mleﬁx%?l%ﬁth%{e?gaﬁgﬁﬁ{w br gaeﬁ)cyclyl

et er oar

having upr forfeurAQ} RE kulskeituephie MYibreat Qds 5boiiﬂéﬁib1@ra€!ﬂ @@ilkyl@n&my |cham wherein
having 1 heteroatom wherein said ring A has u
up to twgynomse %ﬁ%@t methiens  unjii erfelnare) psiogalhio FﬁPl%?Pdl@’ E: C & COCO,

CORR, @édtSﬁJRl ene uhwé?ﬁ(g are ORE oﬁarﬁ{ rep?acegﬁf}t %02’ SOMR,

NRSO,NRD, SC&INR ﬁﬂ\ﬁchmncNRNR 1&R&5@EdeMBC@ledﬂmm R’, halogen,
NRCONR, SO SO2, NRSC2, SO2NR, NRSO2NR, O S, or NR;
NO,, or Q¥hd each occurrence of RX is i ndependent |y sel ected

[00145] 'h%hé?e bO@hRgeR! NIR> £L b ahphhtﬂg of'\R'l %nﬂ II?"[M!;ether form an

1-pyrrolidyl, or 1-pyrrolyl, having u
optionally sllﬂzstltlttfubﬁ-tﬁsmsmb%d ddtefoeyrlihaing, hoyng @gth 2 b¢te@atoms R® is Ci4

aliphatic, S{éﬁij}/&tﬂg&{ﬂ 6 %}ég ] fs?%%rrl]}%t haglygnl?g%gr%rgﬁrgh%vmg u e»}/én S|.8st1tuents
selected frcﬁnﬂaf@oogl OMé,DEFChr €, phlighaticlene chain Wher e' n up to
two non- adJ acent et hy) ene units of are tignally

[00146] r &ploae embpginent. Roand bothomrehy, an %Féegﬁther form

an oprongffy oSk R o Mhee it sl %&Wﬁt’ 53 o,

and ring iAnfiegiendlent pytralgl kofigriup tomw& subdtialengeselechdfromr haly. OH, OMe,
Preferably, ring Ais phenyl having up to two
OCF;, or{ypatiphatient s sel ected from hal o, OH OMe, OCF3, or

[00147] C:in Bn@ %:ﬁlggﬂhieﬁt R! ng& lard Bo MR or RERP Hr T Nnd KA BgetRer form a

is aryl or 5- nmber ed heteroarormtlc or
pyrrolidiryd toe r3dl,}5dc<bw-p1phadmyigmg; R’dis fraatinyl @r eﬁhyi,db sisi tydeoges, and ring A is

pheny! of RErGPThEHE 8D eV RSHEertLiRectiel HPRMS T DME QpFs, or Cu

aliphatic.ar € optionally replaced by CO CQO2, COCO CONR, OCONR,
NRNR, NRNRCO, NRCO, NRCOZ2, ,NRCONR, SO, SC2, NRSO2
[00148] sd)mpze emhg;@gmnt of(jongula(LC ﬂéangﬁé apeloqth g« alipkatice Rg fis gptionally

substltutedsphe%%gregl %?e%ﬂe}(edsﬁétgr%l%%afnc%gg 'up to 3 heteroatoms, R* is hydrogen,
and ring A is phenyl having up to two substituents selected from halo, OH, OMe, OCFs, or Cia
aliphatic. Or, R? in this embodiment is -C(O)NH(C;.4 aliphatic).

[00149] In one embodiment of formula I, R! and R? are both methyl or ethyl, R%is optionally
substituted phenyl or oxadiazolyl, R* is hydrogen, and ring .A is phenyl having up to two
substituents selected from halo, OH, OMe, OCF;3, or C;.4 aliphatic.

[00150] In another embodiment, ring A is optionally substituted phenyl, and compounds of

formula ITA or formula IIB are provided:
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hal ogen, NO2, or CN. Preferably, ring Ais phenyl,

i ndolyl, or pyrrolyl having up to twosubstituents
w@edosoowed from hal o, OH, Owe, OCF3, or Cl.4 al PQiTE$1004/021440

O, ring Ais phenyl or pyrrolyl having up to two

substituents selected fromhalo, OH Ow, OCF3, or

Cl-4 aliphatic. O, ring Ais phenyl or pyrrolyl

having up_RY tmd substituents satlecréd from hal o, OH,

Ove, OCF3) of Cl.4 aliphatic. f0020] In another -
enbodi Q9 Aring Aigs N 1-piperidinyl,
1-pyrrolyl, |th| enyl , 2 met hyl - i fidol)- 1- yI,

3,4, -net havi ngrtip N7 R7
substituents sel éct TGF? homH, C, Br, 3y N, Me,
phenyl oxy.

-SMe, Et, -OH , - QOCF3, C(O)CH3,
Preferably rlﬂgAls phenyl 1- piMBri di nyl,

\ r%%rl{.}g' y! i‘o By e"ﬁ?ﬁ 1IH=,g e}:ﬁérl Eg gll?(iylet | ’irRsfubsets herein.
[00151] STP%@:&&H ﬁﬂ&ﬁrt@@ |eﬁfb5&ﬁiné‘n'iso 'ﬁbifher(icl( & R? ks hided h %enC'\ﬁn Metain other

CH3, enyl ox
embodlméilts, rreuthg‘ Rl} nw R&h@hydrpgell-, pmchr antl Ryare eac}pmdﬁpﬂnylpntly selected from

o 5-or SRR 5oL e Dot el SRR BT 0. oo
-7-meml§’éfred Fsatufdted ONQ)arthlly u@a'turat@hﬁh h&¥G3 0-3 hefRhiythe ledependently
, ring Ais phenyl, pi peridyl or 1- pyrro{#ll

selected fiagh N . 9p S¢ 0 2173, GRHoB b LabPUARRtC ol phitie Hqupe Mheeinggne or more
methylengrun%tg e %lo%{ﬁ%aﬁ?ér?wcej&g 95?1 Ya'o@d%th[ﬁﬁlélgcbsb 0(CO),

entlon provid
NR(CO), ((OILTI)NRH S@gMRf or MNRYSOA, Infmbm{irafetrBd embofimemd, hoth®! and R? are
an opt1orp§1 S}lgstltg@ &21451;1%@%'21?(@@%3;,}_ N o %nle /_(\)r :;r,?@%/rﬁ?hlylggg %m%s in the Ci_

aliphatic’ gﬁﬁ?‘)uﬁr@l?) Btionafly caPatity Neubst | (iodhed G®)ToeR CO)NR,
«alip h oary ?ng haeiangl 4 heteroatorrs Sel ect ed f E%br% (cO) h
SO(NR)Sor dNR)SOpr Inapet aytieir quiefetryd smbsdlmeutsewhply Rarand Roreee ¢ 0ptlonally
[n one f

substltut%lgwﬁlyw%%f)w ng ?%Btr‘rﬁ%gtr%?]?‘ifg AR 7 S umIs 1ncﬁlg]('l|1 4a11pﬁatlc group
are optionally replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO»(NR), or (NR)SO,,
preferred R and R? groups are optionally substituted methyl, ethyl, cyclopropyl, n-propyl,
propenyl, cyclobutyl, (CO)OCH,CHs, (CH,),0CH3, CH,(CO)OCH,CH;, CH,(CO)OCHs,
CH(CH5)CH,CHj, or t-butyl, or n-butyl. Most preferred R! and R? groups include those shown
below in Table 2.

[00152] In other preferred embodiments, one of R! orR%is hydrogen and the other of R! or R?

is a 5-6 membered aryl ring having 0-5 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or a 3-7-membered saturated or partially unsaturated ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. In other embodiments, one
of R! or R? is hydrogen, and the other of R?! or R? is an optionally substituted Cy4aliphatic group,
wherein one or more methylene units in the C;.4aliphatic group are optionally replaced with NR,
0, (CO)0, O(CO), NR(CO), (CO)NR, SOz(NR), or (NR)SO,.

[00153] For those embodiments described above and herein where R! or R? is a 5- or 6-

membered aryl ring having 0-5 heteroatoms independently selected from N, O, or S, or a 3-7-
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substituted G . aliphatic, R3is Cl.4 aliphatic, R4
is hydrogen, and ring Ais optionally substituted
wEhbeaphiooPreferred RL and R2 include nethyl, epdlyiUs2004/021440
propyl. Preferred R3 include ethyl, propyl or butyl.
Preferred ring A includes phenyl having up to one @
Rx substituent, wherein Qis a bond or is a QC
memberedbdtyiated @ @agtiafly unedieraedringhdving 08 hetneadina drefependently selected

met hyl epne uni;ts _of, Q are optio repl aced by CO
from N, GgopS, riesemed Bmde%@mn mﬂ%iﬁ %@éo NRCO, NRCC2,
NRCONR, SO, SC2, NRSOG2, SO2NR, é%OZNR O S Nor NR;
ch_occurrgpe, of Rx is ih fndent | y te
% (Rpal ogenl,, (R%r ON. & @01;3] In o q»e fF RS)Z
I ment of caegpounds of formulNa 1B, Rl andN bot h
are optlonally substituted Cl1.4 ali phatlc R3is Cl. 4
aliphatic, R4 is hbdrogen, and rifig A is opti onaM| y
substituted 5-6 menbered aryl, heteroaryl, or
heterocyclic ring. Preferred Rl and R2 incl ude net hyI

et hyl (R%y propyl. RrRéLerred R3 |nckWe et hy, prowj

butneF/S Preferred +#%qg A includ /6henyl or a =
\erI d heteré&%i~1 r het er ocy N-RPi ng hawh Jone

nitroigen ring ato wherein rl"'f‘rgAhas uptbz,_,_oneQ R
substituent, wherein Qis a bond or is a C

al kgl i dene chai n wher ei n up to tw8 non-adj acent h

met hyLene units of Q.are optionally replaced by CO
Cco2, ) CONR, R, NRNR, NRNRCO NRCO NRCOZ

N SO S, , SO2NR g
n ch occurr ‘of Rx is ﬁ'aéint I y E‘Eecy ed
omiké , hal ogeﬁ'&l\@, or CN. [ In one

enbodi nent of conpounds of formla IC R1 and R2 bot h
areloptionally subdtituted Cl.4 all§phatic, Rz | ils an
optionally substituted 5-nenbered heter oaryl ring
having up to 2 heteroatons selected fromO and N, R4
is hydrogen, and ring B is an optidital |y substiRfut ed
phe x}ﬂ (B?erred R}.\,«e(nd R2 i ncl gis‘\‘met hyl , et,l:L\(I, or
progy Preferred ri %NA i ncl ude b enyl haV| g Np to
one substltbqi\ wher ei s a bond T8 a
a - Cealkylidene chai n vvherelﬂﬁjhptotvvo non j acent
metrl]ﬁ/I ene units of Q are optionally replaced by CO
COCO, CONR, OBONR NRNR, NRNRCO, NRCO, N ,
NRC(]\IR SO S2, NRSM2, S2NR, NRS2NR, O S, or NR
and each occurrence _of Rx is independently sel ected

from® , hal ogen, R® RO
S/lj“ N4$\D N‘;\s g_J:/\]
=N =\ = s
q r S t
I‘;{G
N NN 0N o
-] L e, FFe.
% e, : Sy % '\u}:) | s,
RB RG
u v w X
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NC2, or CN.[00125] In one enbodi ment of conpounds of
formula IA, RlL and R2 are both Cl-4 aliphatic or R and
wRa0ake094 oget her form a 5-6 nenbered het er ocyRCT/US2004/021440

ring, Ris optionally substituted Cl.4 aliphatic or
aryl, R4 is hydrogen, and ring Ais optionally
substituted phenyl. Preferred RL and R2 incl ude

net hyl, ethyl, or propyl; or Rl and R2, taken together
forman opti onal | y substl uted 1- pyrrolidinyl or

1- pi peridinyl. Pre‘ﬁerred R3 i ncl w}b{s optional | y

sub t ut ed eth ropyl but yl phenyl efgrred
,Dg:»;l cl ude havi ng u@t one Q /4
bs it |n( )¥s a bong—O/RY)s a ' -
)yl [ dene cha| n vvherel n up to two non- adJ acent
methyl ene units off Q are opti onalalay repl aced byb(lfo
C02 COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCQO2,
ROONR, SO, SO2, NRSQ2, SO2NR, NRSQGZ2NR, O, S, or NR
wlmjn &3 cind Rcare rae peyiosiyefingd jand @ge Ak nMopt psfestedaings include
NO2, or CN. [00126] In another
thoseshoxg?rg%ﬁ]awr}g#g and R2 both are methyl or ethyl, R3 is
et hyI or propyl, R4 is hydrogen, and ring Ais a

01541 il et e et b, S ST S Sl 2,
taken toge{tl?{re 7 ltl?télé?ﬁ{ltﬁ%enaa% E@w@kg tﬁ%‘ n%e@ogﬁﬁ, haih Gn qu(ﬁi‘aﬁE}Quﬁ%tuted 3-

forma ere eterocyclic fing
8 membetedvhetgrouyrlyloriy hetieg dad degrodR3ms sndgpendsntly Isyle@tdzfrom nitrogen,

sulfur, orsqﬂié?r?a : hﬁ@&ﬁéﬂ:&%}?{] rgoe%g?%lgp@g hlgﬂ gliu@ (};:,zs or%t X getMer with the

nitrogen fommEhekie st 86 VoMad ¥hd fRaeh S8 %ian%krs%ﬂﬂet&%cydlﬂ &88p selected
met hyl , ethyl’, propyl; or RL and R2, taken together

from: form an opti onal Iy subst ituted 1- azetl di nyl ,
1-pyrrolidinyl, 1-piperidinyl, or 1- piperazinyl.
Preferred R3 includes optionally substituted ethyl,
propyl, er bW‘ | . Pre rectRF’)&ng A i ncf ude@®ghenyl or
a 5-ne € eroar Shavi ng- het efoat oM wherein

said ringlA Es up to t Rx substltd\{t , Wherein
Qis a bon RS a C -Cal kylidene chain wherein up

to two non- adJ acent net hyl gne unlts of re
optionally Fepl aced by CO(E%O CO&% OCONR,
NRNR, NRNRCO, NRCO, NRCQO2, NRCO\lR SO SO2, NRSQ2,

SA2NR, NRSO2NR, O, S, or NR; and each aceurrence of Rx
i s indepgndently sel ecter*\p fromR , hal o@en NO2, or CN.

@ U(R% Q(ﬁf’)z
T>(R5),

i gg hh

wherein R and R® are as previously defined and z is 0-4.

[00155] In other preferred embodiments, for compounds of formula ITA or formula IIB, R!
‘and R? taken together are optionally substituted pyrrolidin-1-yl (ff), piperidinl-yl (dd),
piperazin-1-yl (ec), or morpholin-4-yl (ee).

[00156] As described generally above, when R’ or R? is a 5-6 membered aryl ring having 0-5

heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 3-7 membered
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[00128] I n one enbodinent, RL and R2 both are nethyl
or ethyl, or RL and R2, taken together forma
waz2@g0ebd di nyl ring, R3 is ethyl or propyl, RACT/5S2004/021440
hydrogen, and ring A is optionally substituted phenyl,
pi peridyl, or pyrrolyl. Preferred enbodi nents are
those wherein ring A has up to two substituents
saturated oelpadiadly fmsatardted ojngChhviCP83 teter@todts independently selected from

e NS T R IG20 TElbn AP oL
they are Boufld, fdrinSarP Bﬁﬁ‘dﬂallgl ]s‘ugétﬂ%ﬂ ayg méiﬁb&ecpﬁét’éfﬂcﬁlyl Wﬁléti%fd%ryl ring

ring A has u wo substituents selected from
having 1- i)het@}qatmondmendmtkyrseleetcucfmmmmowﬁ dxygem| a shibyr, Rie @mgican be

substiuted G, o (gt G brfincRe ph RO o ELeri rgpodimens, 215 0-2

In other pleYéheagaibodmentansisd A e kg a8 uLRbbRaRl! Wreehsd RF lghﬁﬁl)s when
phenyl. Preferred Rl and R2 i nclude nethyl, ethyl,

present, arﬁrlta&ggen CNe N etjaRopfiIalls sybBiteted rgmupyse tpsltfmthéctalkyl aryl,

P >u s
oA EEUSACE, 1ORD AHEGLY SR PLYBSK TBABR YBcor.
NRC(O)ORI ‘CCHEKN(R (U3 nﬁﬂ?ﬂm’ ‘A'f@Hz%SR’ ﬂf‘?R’ t—@qmamg,d%rasg%kN(R’)z. In

- Ni@CQNEt » S@((’)‘j{ﬁh -
COOH, eacﬁgogc cur %nggﬁg}% RX 1§ |§pen entl'y se?e%ftgg CH;0H,
NHCOCHIx, Orﬁ(BNth SYEEH: hiOpipeddingN. pip&iZiBgl] mhorpholino, or an optionally

s RS TR0 O CORPOURAS, SLA0r SIS L and B2, 808 v

preferred R %ﬂéﬁﬁd in6ludEéhdse SM Bél@\ﬁl in 398l '"IE fefePBthb&AkhY, R® groups
tltutedag]ty . Preferred RL R2 i ncl ude net hyl
et

are»hydrogﬂn et Ry optigu %,tuum growp w@é@doiwmdﬁmallvl sﬁﬂﬂsﬁt}ﬂﬁﬁlfalﬂk}’l -

N, -GHNE 0 CRORY QAR CHEER RN R ™ CRERH, R BsRyoicoR: -

C(O)OR’, (}CON(Ra)ZQoﬁl mmﬁmljgn ehﬁﬂx@td’lpﬁﬂ%f@f@] anbmm@nﬁsmﬁ groups are each
ac net ene units o ar e Optl ona
independefidpiFhla, By ICREIPYBAEY: DeRbl. RIS FC AR CORFOCL00(C

Caalkyl), NBS@H N%%H AL eBI_ﬁ Occﬁé%enig'gg‘%u&gégéﬁnwaﬁ%Nﬁeferred R®

groups InCﬁud&émdhﬂWhjaebm is@ablk 3.r om R, hal ogen, NO2, CN.
[00132] I n one enbodi ment of corrpounds of forrrul a lA
Rl and R2 are both nethyl or ethyl, R3 is ethyl or

[00157] PHORNT othB elnDodiY MR E8: ¢ gmfddﬁl ngAfohﬁulﬁrﬁﬁy bs described generally
above andolgtslugsne?sl lllgreliuf%sltsl btolrjltdgcfl tthIhte carbon atom of thé carbonyl group through an
atom other than oxygen or nitrogen.

[00158] In yet other embodiments, for compounds of general formula ITA or formula IIB, R
is further defined as -CF;H, -CF3, -CHCl;, -CHBr;, CH,CN, -CH,0R’, -CH2SR’, -CH,N(R),, or
as Q-R*; wherein Q is an optionally substituted C,-Cs alkylidene chain wherein up to two non-
adjacent methylene units of Q are optionally replaced by CO, CO,, COCO, CONR, OCONR,
NRNR, NRNRCO, NRCO, NRCO;, NRCONR, SO, SO,, NRSO,, SO,NR, NRSO,NR, O, S, or
NR; and each occurrence of R* is independently selected from R’, halogen, NO,, or CN,

provided that Q is bonded to the carbon atom of the carbonyl group through a carbon atom.
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[00133] In one enbodinment of formula IB, RL and R2 are

both Cl-4 al phatic or Rland R2 taken together forma
wa2@sn0eber ed heterocyclic ring having up to 2PCi/USTOE0R1440

het eroatons, R3 is optionally substituted Cl.4

aliphatic, R4 is hydrogen, and ring Ais optionally

substituted phenyl or 5-nenbered heteroaryl. Preferred

[00159] Rﬂn 3nd dfierl E@fdﬂﬁa erabdtilnentef fH cormpapyls ;of ogenBal dotmitd, ITA or
aken together form an gptionall substl(Luted
formula Iprﬁr rlélf}lﬁh‘ﬁyfllef’é\led B Fe s aheagin, Qps & BendnglaR ﬁaagogglonally

e APBLL S 08, AL B BEAPN bl s 510 v

atoms, or hehtatbrmbbyl nhgha\ﬁgg 1—1beirgramhmm wher ei n said ring A
as up to substif uents, rein. Qis a bond
(001601 ofi s pRfotsd emgﬁpmagﬁ R OB Bt%%is giap Sclected from

Cyealkyl, %?ﬁr %@l(gfigﬁtkg%m%mm@wf -CR,8Re Q@H&%ﬁ@i hy -(CHy),OR’, or

-(CHZ)ZSINRNRCO NRCO NRCO2, NRCONR, SO 8(2 NRSC2, SCO2NR,

SA2NR, . O, S, or. NR nd each occurr nc of i S
1001611 | FaaPlriafh PSR PRy fe SHAPOPEn, onepert fogpla TIA or
formula MBOXHs fuRthep %eﬁﬁeapﬂg NERIH, @Fgan@H@L h@}m@r @H}EN"')LCHZOR’

or ethyl, or and R2, taken t og etger forma

CH,SR’, -ﬁfflgN(Ro)zJ Ly asﬁ -RF} WgeremsQ iisa bw@/ @GR 3y gpgptionglly pupstituted group
selected fr&ﬁbg{?gl thaﬁQdCr ' n L yl};e?erggr& Mﬁ%é%gggltﬁ nénuz{tglﬂ%fbgg% erocyclyl

nnghavntgrﬁl&enwgatc@mm ring A has up to two substituents
| ected fromhal o or Cl-4 aliphat

[00162] [ §p oty LR BT @atqpﬂa%l@iwhﬁgﬂuwd group
selected gﬁgﬁﬁylal%ﬂgﬁagg %&F&h %)r 1'5Ndikygf QBN f(':ﬂg)li* '-@HZSR’

rro wheréi'n ring A
(CHZ)ZN(Rp)z,t-@CHmombérH;t)Mt LQRI eeoé&Rf)nmn BE)NR)L0H.

N

CO(Cl—CIaﬂgﬁf h@'fOl‘ﬁ'l@{ meCE- 4 a??qermm; CSOQNOGH3)8301* Sptlonally

hati'c or aryl,

t onal subst it u%‘g’
substltuteﬁmmsge ostrmefan‘reng oslp@plchméhqsy shems belowtiad abh’é’nyl

5- e re
ontear STEHEGES IAISRR e 0 y50iafRAORH RS Sy oponay
substltutedrftgﬁihp &Blélcﬁa frélﬁk@ﬂﬁall@geﬁﬂygr?r&mgm)alkﬂ GNTRhnbeF(éIdzN(R )2, OR’,
t t
R
CcCpdl t

CoN i SOYRAY! KPlibke pRISHE EitofRehackiion, ¢ enperati, e .
CN, NOZ: FGQOK.,i NHb, ud@(q}[w;__r,}yN(El_z)gu-N@Puh t(m(CEhé:zQ@IRx -CONH,, -COOCH3, -
OH, -CH%l StrI%J ;‘?‘ggflg%ggﬁhﬁqgrsg?zﬁcﬁ g?gﬂ)egﬁmyls ];)1per1z1nc‘la morpholino, or an

optionally substituted group selected from Cj.salkoxy, phenyl, phenyloxy, benzyl, or benzyloxy.

Most preferred R* groups include those shown below in Table 2.

[00165] In preferred embodiments, y is 0-2. In other preferred embodiments, y is 0 and ring
A is unsubstituted. In preferred erhbodiments, R’ groups are hydrogen, halogen, CN, NO,, or an
optionally substituted group selected from Cj.salkyl, haloalkyl, aryl, aryl(Cy.¢)alkyl, -N(R), -
CH,N(R’),, OR’, -CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’, -(CH2)2N(R’),, -(CH;),0R’, -
(CH,),SR’, -COR’, -CON(R’),, or -S(0),N(R’),. In more preferred embodiments, R’ groups are
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up to two non-adj acent nethylene units of Q are
optionally replaced by CO CO2, COCO CONR, OCONR,
WORNROOIMBNRCO, NRCO, NRCO 2, NRCONR, SO, SO2, NRELT/US2004/021440
2, S2NR, NRSO2NR, O S, or NR; and each occurrence of
Rx is independently selected fromR , hal ogen, NO2, or
CN. [00137] In one enbodi nent of conpounds of fornula
each mdegéldeﬁly éH‘CblR%raFe ot lemet d, | el o, J@boﬁ sty LNOCH3),, -

R4 hydrogen, and ring Ai's pheny

opyl
N(Et), -Mfn)0 n@l(CHz)s@GHs; {CONH 2 CPOREL 0,0y - 3,[-@@2@81 NFICOCHs, -

s, SPENGEROE 5 D, AL R 8o rop

selected ff@ﬂ@}‘ ﬁﬁoi’;etpﬁé@ﬂ)/ﬁ}ﬁdn?ldkblnﬂeﬂlgyldﬁ Bebpy16:0y. 2Must preégered R’ groups
het er oat ons, IS optionally substituted Cl.4
mcludethasq qh@mh@lOVRmT@lm?/dr ogen, and ring Ais optionally

o016 74P SRR B BRI ARG L, e

all, ofthe%llw/mgwaanyg or R and R, taken toget her form an
opti gnal | subst i t ut ed azeti di n

a.2, 5-Rdp hyérpgen W%waélwfﬂwc anfL B 16@?{ 9}?%111948 g%{tgted% ¢ Miphatic, or
1- p'IE’lee[ R ez:} n};cg%&ﬁ&rfﬁﬁﬁi Fﬁgﬁ&%&ly ng':stlﬂREd 2ahédbered saturated

substi pr opy Preferred ring A

i ncl rmgeszhpfeﬁn;dld ting aptienatiyicentaihs Iase@lrldalegelrMMﬂmgleqted from O
heterqatom wherein said ring A has up to two Q Rx
subs¥it'uents, wherein Qis a bond or is a G -C

b.al kyp ﬂ%ﬁ&hﬁh 8ihi1, \M&sve] iBoptB g&lobﬁr)»p -oppeead, aCBht(0)CH;, pyran-2-
nmet hyl ene units o are op I ona y repl aced by CO

coz ylmetbol, aptinmllyCodsiku Ry INRIantReol ohrgRdo3 -chlorophenyl,
0?_ ? S22, NRSO2, SO2NR, NRS@NR O S, or NR

and dxc¥Becurrence of Rx is- i ndependent |y sel ected

c.fromifg A ihphegeni ﬁi{%duqﬂ Wyn[o@ﬂ,lﬁﬁénylln 2anethyl-indol-1-y1, 3,4,

enbodi ment of fornula IB, nd R2 are both

al prmpqhzgldlq:@ph@lyétl}ay}ng WWO Roﬁuhgmugpts spg&cqeg ]from H, Cl, Br, F,
hyd rEEe I&N’ 'NI% dsfrel Bt Qﬁﬁn Yoeul--BUH, @Yt H;, O henyloxy

1- pyFrd aving Up td two substituents se ecte
fron1ha|o OH, OCF3, or Cl.4 aliphatic. [00140] In one

nbodi nt of . fornula IB and re both net or
1001671 o b roheesmiodimai comepuds A GRBYLIE TG SRiSPs! FheHyt Preferably
all, ofthe]t‘o a&fngfééiwes or 1-pyrrolyl, having up to two
uents sel ected from ha o, OH COCF3, or Cl.4

a. aI | pRatsuhydrdgmt)eCr edliphatig and R%l&qnhgn@bbwbmﬁ-}wﬁ Cy. aliphatic,

I " C | ydes %r?lgthyl? ll, Xr Bc’elfllgﬁlt R %gd iiﬂ Qe\k@ﬁ %&Yﬂer ¥ 4-carboethoxy-1-
p1pend1nyl 2-methylpiperidinyl, 2-hydroxymethylpiperidinyl, 3-
hydroxypiperidinyl, 4-isobutylcarbamate-1-piperidinyl, 3-diethylaminocarbonyl-
1-piperidinyl, 1-piperidyl, 1-pyrrolidinyl, 2-carboethoxypyrrolidinyl, N-
morpholino, 3,5-dimethyl-N-morpholino, 4-methylpiperazinyl, 4-hydroxyethyl
piperazinyl, 1-pyrrolyl, 2,4-dihydro-1-pyrrolyl, 1-azetidinyl, or 1-azepanyl;

b. R? is methyl, ethyl, propyl, isopropyl, butyl, -CH,CCH, -CH,C(O)CHj, pyran-2-
ylmethyl, optionally substituted phenyl, cyclopentyl, cyclohexyl, 3-chlorophenyl,
or 3-tolyl;
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[00141] In one enbodinment of formula IC, RL and R2 are

both Cl-4 alphatic, Rz | is a 5- nenbered heteraryl
whaoosneoap to two heteroatons, R4 is hydrogen, PE@nUSENG021440

ring Ais an optionally substituted phenyl. Preferred

Rl and R2 include nmethyl, ethyl, or propyl. Preferred

RZ1 includes optionally subst i tuted oxazolyl, cyano,

c. Of f@hg phas iphenyly etipgriding?y éfpg,moéyi rthlmgylA2rrn@mwd@§ol -1-y1, 34,

h | h t
Pseg%@a}ﬁg@%%?@’fah%@ & & i RoSRtbkR R g B € B F
8?12’5 aE] rMe ”@W e NI NOTH, 00 EFALEMPH; 0drgheyloxy.
e CO\| OCONR, NRNR, NRNRCO,

[00168] mthbimdmmmmp@mds Qbﬁonmmtﬂi hzg@qq@ast\mg@ampreferably

NR; and each occurrence of RXx is
all, oftheﬁoﬂag(m_gnfr@%tﬂ{qsy selected from R, hal ogen, N2, or CN
[OOM?dh Aerenha Haﬁetandﬁilsa@m Rphatis fo@hyinthyl, allyl, or
& al i phat |}Jd[JO e".Hg(’.ﬂil)s Cl.4 aliphatic, R4 .is hydrogen

and bcnzryb kR sanﬁlﬁe rtgzkemftggqth@ mﬂ,-cp@opﬂh@xbl -pigeridinyl, 2
:ﬂu E%{eﬁy egtricH - o'bﬂ%z@ah?‘anﬁ}t@ ?3)3&)6%(111{ ?mghg}]d?nnocarbonyl-l-

in up adjac
met bweﬁaﬁyu gg\lperﬁfyl Q—pjirmlmfixtyl opaarbgethmmpgueudmyl ¢o,

NRmﬂl}'lB@%rascbei A1qfetsidpo- 1%1%@ Nﬁ&%@ﬁﬁm @"'P YiNR:
p, and g eggeﬁlgf %E}{f qﬁ%fb@l b larﬁﬁ RERGIRREA Phar§l, @gt8Fentyl, or 3-

from 143 I n one
enbocdynfmnIhyl Rl and R2 are both rret hyI or ethyl, R3is
594 n-butyl, or isobutyl, R4 is hydrogen, and ring
C. A i |é"n

Pger’i‘aw ng up to two substituents sel ected

d.fromy ?rbAols nyﬂ\/fipl PSRl OT-plardlyi, pﬁhain iy - :Z-Qﬁ:ilﬁ%nddh-l—yl 34,
one eirbodi and are both ClL.4 alip cﬁ%
R1 amﬂhsFme@@nn]e havipg wpdn taptR owhﬁtltyel% seledted, frams B, L. Br, F,

R R Rt b OFh-OEPR BRESE MRalF % S ey

[00169] OIn &rolifdr BRIFAGInRSht f‘tﬁ;hﬁi’oﬁﬂtﬂ@difﬂﬁ)ﬂﬂularllﬂ diage acleadtyong, and preferably
having up to four Q Rx substituents, wherein Qis a

all, of the [fJlvving fqatires: G - Ce al kyl i dene chain wherein up to two

T T L BT, BT .

NRCBenRCOr R, hRCRINRK h ARCRNRke B 80T anar\zqesmmﬂ-pmﬂsmmzl-

S, or ch .occ receo RX; 1,S_1I

sel ég@tggpmegaﬁnﬁ? 1-pige P flgpyhﬁ-metﬂﬁg%%{BQ?ﬂt2,4¥d1hydro~
1-pyrrolyl, or 1-azetidinyl;

b. R? is methyl, ethyl, or propyl;
R*is hydrogen;
d. ring A is phenyl, 1-piperidyl or 1-pyrrolyl, having up to two R’ substituents
selected from H, Cl, Br, F, CFs, -CHF,, Me, -OH, -OCFs, phenyloxy,
[00170] In yet other preferred embodiments y is 1 and compounds have the general formula

IIIA:
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[00145] In one enbodinent, RL and R2 are both
Cl-4aliphatic, or RL and R2 together form an
wopisomabd y substituted 5-6 nmenbered het er ocycPCTUSI004021440
having up to 2 heteroatonms, Ris C _4 aliphatic, R4 is
hydrogen, and ring A is phenyl, indolyl, or pyrrolyl
having up to two substituents selected from hal o, OH,
Ove, OCF3, or Cl.4 ali ‘aN [00146] In one
enbodi nent, Rl and R2jare both met hyl or ethyl, or Rl
and R2 toget her formgs Nongkly substituted
pyrrolidinyl or pi perldllnyl ring, R3 is nethyl or
ethyl, R4 is hydrogenR*a K A i s phenyl or
pyrrol yl having up to two sub uents sel ected from
hal o, OH, Owe, OCF3, or Cl.4 aliphatic. [00147] In one
enbodi nent, Rl and R2 ardIldot h nmethyl or ethyl, or Rl

WISty ?é‘oép?% BER! o sl geResally B¥ueing esin. apd R i hgjogen,
CN, NO,i0? ah bt Q08N sussmﬂutéa Bibup sélsctod eovl cpxauq& rarryal wandyavmg Yo, -

up to two Substituents sel ected from hal

CH,N(R’ m:m, , §PHLOR 3-SR 4EHSR '} 602087, -NRGOR’ ,e@@é{ﬂmm -SHORNR ).
[00171] ﬁ'{ tg?ﬁ %ml%o%g)?r}? c?%ggﬁlhdsbt%\% éhérﬁgﬁ}dngla ﬁf]ﬂ} {Vﬁerem R is
hydmgenhet eroaromatic having up to 3 het eroatonms, R4 is

and ring A is_phenyl havi
[00172] ol AR Srelered ubabRLFosmo @lbthecigHgtcp are defined

At g‘iﬂﬁ aﬁfll F%’or %?nge d[f,omt Bt Df, eﬁbqu' RN R*Sare fuﬂhe%r defined

atic 0149] I'n 'oné enbodi nen
accordingftonnubmnbre MOﬁalﬂoﬂ?ﬂleafDBO\bmgrgrmhyl or et hyI RZl is

optignal | yosubstituted phe ad| a

‘ 5 @rﬁl ﬁaﬁﬁe Fﬁlq]?gm/g\e}?eg Bywleqti éot% G(WSmbered aryl ring
SUbsﬁa'vIﬂgqmj %efb%a@&h@ﬁldéﬁéiﬂbﬁﬁ %le&l’dl fr@’ﬁﬂ OCH3S; #3-7-membered
Cl.4 aliphatic. [00150] In another enbodi nent, ri ng. A

i's d:]@turainél qryp@umlbt unsaterategheng | havingd 0o hpfstpetnms independently
for rru f o mul r
rao PRt FoRRNGD S, bEOEAE, GlRHAr Spitch G Midfate grou.
y arwhdeini (Et%doﬁﬁf(bﬁ alethyl@leomgtsaindthe ICSylipteitis dreueiare. optionally
replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO;(NR), or (NR)SO;
b. R?is bonded to the carbon atom of the carbonyl group through an atom other than

according’ 65;

oxygen or nitrogen; or
c. R* is hydrogen, halogen, CN, NO,, or an optionally substituted group selected
from Cjalkyl, aryl, aryl(Cig)alkyl, -NR’), -CHN(R’);, OR’, -CH;0R’, SR, -
CH,SR’, COOR’, -NRCOR’, -(CszzN(R’)Z, -(CH,),OR’, -(CH2),SR’, -COR’, -
CON(R’)z, or -S(0)2N(R’)s.
[00173] In still other preferred embodiments compounds of the invention are defined
according to formula IITA and one or more of, or all of, R., R% R or R* are further defined
according to one or more of, or all of, the following groups:
a. R! and R? are each independently selected from a 5- or 6-membered aryl ring
having 0-5 heteroatoms independently selected from N, O, or S; a 3-7-membered

saturated or partially unsaturated ring having 0-3 heteroatoms‘independently
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[00151] In certain preferred enbodi nents, neither Rl

nor R2 is hydrogen. In certain other enbodi nents,
woeiosiedn9Rl nor R2 is hydrogen, and Rl and R2 BCEHUSH041021440

i ndependently selected froma 5- or 6-nenbered aryl

rring having 0-5 heteroatons independently selected

fromN O or S; a 3-7-nenbered saturated or partially

uns gkldetad gebri iINGON Y i 93GorloB ah @paomalyosubsiitueceip Engtdiphatic group,
selected fromN, O or S; or_or an Ql;)tl onal |y
subswhemn eure Or-mare; wedyleae gngsin thih Enedliphatie gaqupnﬁfpé)pﬂonaﬂy

opt 1OPERMALR, B (COR. i, HRUR ESINRBORIRY or NR)SOx
( BORSRs -SOH, NBF;, -OHAINRIEBR,, C]I—IQCN) FEHFORT, eCI—ESIR -CHzN(R )2, OF
enbodi mepts, both Rl and R2 ar

sub$FiQiy ealhereg} Qgﬁaqn, thl@p@l@b su %D {;z—ggél 1dﬁxeﬁ ghain wherein
et ltgrﬂ 0'4Bht ]abéh& )f?erll\?Rurﬂéldf f@%%%'di)tlgﬁ%%preﬁfa@edola CO, COy,

opt i y replace

(CO)@@COS(RIMR) OGONRNRRSE®, NRNRED, BREE, NREOer NREONR, SO,

ST TS RS S, R B e o i

met hyh&RAddNRysEl bt@dtffb%l@ hafédeh '(S‘r QNOpfdvRIed that Q is bonded
opti onégﬁ l'y Iyp? gced W t aﬂl@% %tlo o] og%)v NR(aC(g)ls

( COtiNRhe c@@@(nm)m ob the(crarbos@hgroyg}p Qﬁ@uglb@cmommnmr

c$ CILtgf)]rsatH@Iro etH| 8%18%6 S o?é’f@ gﬁj g&{nb%lgrt sq%gﬁ}ﬂ{ed group selected
gﬁ?fﬁﬂi@%@kﬂ( @Lﬂ) ﬁ@gﬁ?s)fllﬁ'yﬁg N?%{QQN(RWIFO)C&GR SR’, -
1 4o, GRS Mheliue A&l B fCRaRe con -
) R1
[ %ﬁ%?dg}en@ggﬁﬁﬁr red enbodi nents, one o or

R2 is € other of RL or R is a 5-6
[00174] rrﬁntsﬁiledtlmr yprefeinad érabodigefts Scmapemdatafnthe invention are defined

sceoing, SIS B S04 FOOET OO B e cnes

accordmgl’tﬁ%ﬂ& Hf Aofoft bg1 BadBNOwR g BHGs0at ons i ndependent Iy
sel ected from ni trogen, oxygen, or sulfur. In other

erbdRl| aehRS are pachoindependenthy selected, iogyard- Grfeimembered aryl ring
Ot her Of (g% hg{eéﬁ?}'ﬁs mﬁ nt(i’ gélééfedc‘ H‘gﬁltNt 6t §1d§ a 3-7~membered

FETH one or nore het
un| téﬁtdrﬁte&ftﬁ‘ @rﬁallly RiAsdtineted filp HvingoPt3 hBﬂtda}toms mdependently

replaced with NR COO QO CO, NR(CO
SO (3eRrtedotromniN) §@0r {Soeqes]anpaﬁlmhl&éé 'é%’@&@‘g:oéﬁgépham group,
des r

n%gfrﬁe%%ar Yy I‘I ng aVI ng % @ ﬁét%lr‘taj?hd& Q’Oép aﬂar optlonally
i ndeq@pladmmith I\EEIQ:((C@dOf O(ﬂDNNKQCQ)r (G))NR, SO(NR), or (NR)SO;;

9\7/ ]ggl*'*()akefﬂ’e F‘D ‘ (ﬁ%’gﬁﬁ g)%te’g’trcg%z%%,’r'ld}%N(R’)% ot
as Q-RX wherein Q is a bond, and R* is an optionally substituted group selected
from C,g aliphatic, Ce.10 aryl, a heteroaryl ring having 5-10 ring atoms, or a
heterocyclyl ring having 3-10 ring atoms; or

c. R*is hydrogen, halogen, CN, NO,, or an optionally substituted group selected
from Cyealkyl, aryl, aryl(Ci.¢)alkyl, -N(R");, -CH2N(R")2, OR’, -CHOR’, SR’, -
CH,SR’, COOR’, -NRCOR’, ~(CH2);N(R")z, -(CH2)0R’, -(CH;),SR’, -COR’, -
CON(R’)z, or -S(0)NR)z.
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fromN, O or S preferred RL and R2 groups are
selected from ab/ ef ghRRNN(R)z x\ RRS RS
WORWEMENZI 1 > X X S mn OP5 R5 RS S NN O N BCFUS2004/021440
V(R5)1Z R6 R6 UV WXR6 vy z aa bb wherein R5 and R6
are as previously defined and z is 0-4. Mst preferred
rings include those shown below in Table 2. [00154] In
[00175] sIn Istillobther pesfooet reedttosliméms compoondsd ©f othe f mventicm lateA defined

accordlng?fhf;%lg]ﬁlll Al; E}Spq grllw%?P g}p%zﬁ) ¢ ak;lg {jg%egi e? ﬁﬁigr?trg ?urther defined
accordmgQ@Bhé’&allnbﬁé cﬁutﬂ%ﬁl' Jf%@%l%wﬁgg%{@@r ed heterocyclyl ring

913 et eroat ons | nde ntly selected from
nat rRi‘gmml R atef each 1odemng@elny selavtedefromi a1 Spoefoenembered aryl ring

R1 d
n| t ﬁ’& ﬁtﬂo ?qr}b?ﬁ lgﬁeﬁeﬂ rsé’?eﬁiﬁcﬁ)l%gmﬁﬁ\i{ wo(?’r::ﬁ;;@??mmbemd
mmﬁfu?ﬂe&%}eﬂﬁﬁ%l@l Whsa@irded $8 ®6ti8g 0-3 heteroatoms independently

selected from N, O, or S; or or an optionally substituted Cj.saliphatic group,
wherein one or more methylene units in the Cj4aliphatic group are optionally
replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO(NR), or (NR)SO»;

b. R?is hydrogen, or an optionally substituted group selected from Cygalkyl, aryl,
aryl(Cig)alkyl, -N(R’);, -CH,NR’);, -CH,OR’, -CH,SR’, -(CH2):NR’)z, -
(CH,),0R’, -(CH,)2SR’, -COR’, -CON(R "), or -S(O),N(R’),; or

c. R*is hydrogen, halogen, CN, NO,, or an optionally substituted group selected
from Crealkyl, aryl, aryl(C;.g)alkyl, -N(R"),, -CHN(R ), OR’, -CH,OR’, SR’, -
CH,SR’, COOR’ -NRCOR’ -(CH,):N(R’),, -(CH,)2,0R’, -(CH2)2SR’, -COR’, -
CON(R),, or -S(O)2N(R’),.

[00176] In still other preferred embodiments compounds of the invention are defined
according to formula ITTA and one or more of, or all of, R, R% R®, R* or R’ are further defined
according to one or more of, or all of, the following groups:

a. R! and R?> are each independently optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CHs, (CH;),OCHs,
CH,(CO)OCH,CHj3;, CH,(CO)OCH3, CH(CH3)CH,CHs, or t-butyl, or n-butyl;

b. R® is H, Me, CF;, ethyl, propyl, butyl, pentyl, CO(C;-Casalkyl), -CONH,, -
COO(C;-Cyalkyl), -CH,OH, -SO,NH,, SO,N(CHzs),, or optionally substituted
phenyl;

c. R*is H, Cl, Br, F, CFs, Me, Et, CN, NO,, -COOH, NH;, -N(CHj),, -N(Et),, -
N(iPr),, -O(CH;),OCH3, -CONH,, -COOCH3;, -OH, -CH,OH, -NHCOCH;, -
SO,NH,, SO,N(CH3);, piperidinyl, piperizinyl, morpholino, or an optionally

 substituted group selected from Cj4alkoxy, phenyl, phenyloxy, benzyl, or

benzyloxy; or
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W@2005/0)00955]

[00177] t HRYstAT &tiReUpEferfcl BBOiRIRAisO

according, e fermuladhA amtietpﬁetvmamew eredleoft
accordmé)l)&ﬁglg Ry

from , R UCCdd ee N>(R5)z \_ >R 5)z ff gg hh

wherein R5 and R6 are as previously defined and z is

In other preferred enbodi ments, PQOF/US2004/021440
conmpounds of fornmula HA or formula I1B, RL and R2

taken together are optionally substituted

pyrrolidin-1-yl (ff), piperidinl-yl (dd),

piqoeRé-@ Bryil, (R c)CHIB! MeDERITN,iNO4- abdw@nz,m@ﬁ@% N(Eb),, -

r| be Cgfsnerally abaove, when R1 [
Skt arg HaviGigNHa.5- (F@@éﬁsat-@ﬁa -CH,OH, -NHCOCH, -

gzﬁfegr@mﬁﬁ‘t S@gﬁ@lﬁéﬁpé@ﬁﬁl ﬁgfl 8{% 1fnf)y or an optionally

uns asubstifuged igrovp lkelectad Merd ﬁl@haﬂlk@ey; opteeniyl) dpIRBRTRKT Iuénzyl or
sel egaled from ni trogen, oxygen, or sulfur, or when
and { Ventogether Wi th the nitrogen atomto V\hlch
bst i
n?l?'l ?1% tlfl1 aél{?\%nﬁiﬁg e defined

R%, &1 Ri,tor cs@are further defined
can be substituted with up

he
our“ﬁ’ﬁ%%&ﬁ%‘lﬂftﬂb QURf R5. In preferred
enboR! nedt R? Zurd Sedeh2 1nde§erﬂieﬁﬁfr B{)@Jtﬁ[lgegul%ﬁaﬁéh gg@fh?l
u

t
z |sOandther|ng|s unsubstit referred ethiyl,
gr oUpSIonFRRsh FreEK: | Prepenylal eyglobutytN, (ORPCHEHan (CH,),0CHs,

net er oat)

menbered heterocyclyl or

[00178]

all, of the following features:

[00179]
all, of the following features:

opti
aryl

15 EBRMe, -(TH2 SRy, propH, , butiNR@EeR

Miiat!qﬁggf?ég L EHERORAR SRR R R b i Bt buryi

R@ehtyl, NRTCOCHRK 1) -CONHZ, -
2SR_- COR

>, KOO, %&%éﬁwmmd@m@ sstinted

gro

n§lk € each independently C
CN

-COOH, NH2, - N(CH3)2,

, Br,
-N(Et)2

F, CF3, Me, Et,
-N(i Pr) 2,

Jsoboas, Br, BOKH, MeCEOGBIS' NGOGH; COOHD, QREL,, —-NHOB:H3 - N(Et),, -

%)ﬁo%

%@?ﬁ%’uf

7 ofbhgH, NHCOCH;, -

sel eSOATLS r SMNGCRL KO piperidl h%'l‘,y bipeRB@IY | ﬁﬁ&bhoﬁﬁ@z&l an O6ptionally
preferred

benzyl oxy. _Most

groups”incl ude those

shoviibHENSH in‘?uHaﬁﬂl%Ct?i from pEefaliraxgd phebydi phenyloxy,Rbenzyl, or

9r OWRBzyloxy; or
d. Ris hydrogen.

a.
morpholinyl, 1-piperidyl, or 4-methyl piperidyl;
b.
c. R* is hydrogen; and
d. R’ propyl,
cyclopentylethyl, or phenyl.

R’ is hydroxy, methoxy, or hydrogen;

is ethyl, isopropyl,
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butyl,

In another embodiment, compounds of formula IITA have at least one, and preferably

R! and R? are both methyl, or R' and R? taken together form 1-pyrrolidinyl, N-

isobutyl, pentyl, but-1-en-4-yl,

In another embodiment, compounds of formula ITIA have at least one, and preferably



are hydrogen, or an optionally substituted group
sel ected from G -6al kyl, aryl, aryl (G _6)al kyl, -
WORRSP0RY9 - CH2ZN(R' ) 2, -CH2OR , -CH2SR , - ( CH2p@MUR0p4/021440
2, ~(CH2)20OR -(CH2)2SR -COR, - C(COOR, -OON(R) 2,
or -S(O2N(R) 2. In nore preferred enbodi nents, R6
groups are each independently H M, CF3, ethyl,
a.pr OFB(“ andR? }{1‘6, bdﬂ@ Mathyl, 6ERCand @%ﬁéﬁ'tbgeth@%fﬁ 1-pyrrolidinyl, N-
-COQ( G Qal k (?II—IZ - S2NH2, SO2N( CH3) 2, or
mogphp A 1-91P§06§t0ﬁ4rﬂ@@%ﬁmﬁ’§lﬂyl Mbst preferred R6

gro ] shown below in Table 2. [00157]
b. w*#ly&ﬁoﬁﬁrrﬁgsggge r‘rents for conpounds of fornula
C. I I A Bsisth gsopemeddgeneral |y above and in subsets her ein

R3|s bondedtothe car bon at om of thec rbo?g g
d.t hr RighisanctBylonPEbr PRIAPYx y B o risehutylo g BENYR 0(15’3}75 qen-4-yl,

di ments, for conmpounds of general
C}Jfgbpxnﬁ&gﬁb&q%rpﬁ%?hul allB, R3 is further defined as
[00180] - ﬁFﬁxlrdyther@Eﬂ).odrrﬁEr@ G mpoGhir & fohiZENTTA RH2ERIgast @2 8K preferably

2, or as QRx ; wherein Qis an optionally
all, ofthesfgl,},%\yzinggj@aélgem al kyl i dene chain wherein up to two

5. nonagli gggtlﬁ%@cﬁ units of Qare optionally
't eplaigcéﬁg]ig o P00 CONR” OCONR. NRAR,  NRNRCO

b. NRCCR JISIHa@d)Z)xyNRCO\IR SO SOZ NRSO2, SO2NR, NRSO2NR,
@] NR; and ,each occurrence of Rx is
i nd &‘é(ﬂ‘ﬂgﬁn ‘#Bflected from R, halogen, NO, or CN,

d.pr OVRﬁﬁ‘étﬁy'D Propl 1%0151@12{1165‘:.1@1? 1§ob@tyI; pehgh oabcmmﬁ-@yle
- carbonyl group through a _carbon atom 00159] In stil
[00181] o enoté@r@@ngae@an%ﬁ% of formpladib Bayscps lemst %é?%l?referably

all, Ofthe(ﬁgﬁé“"n%m}%tée?r formula 1B, R3 is further defined as

erern Qis a bond, and Rx is an optionally
a.subsrl ind Rtargbothmethlect ed from C2-8 aliphatic, C-io
., aryl_-a heteroaryl ring having 5-10 ring atoms, or a
bhet eROBYWAAXY i ng havi ng 3- 10 i ng atons. [00160] In

c.ot heR4g1.§,tj§; geRdpgnbodi ments, R3 is an optionally
subst itu group sel ected from G .6al kyl, aryl,

d. ar yl Rhs)@ltlbmﬂ],y suBsitNER pheiyl, prefapabiy, uns@qg’gcpd phenyl.

001821 et ebognel Fomb o f Rlom e TIEL A e et A0 pd Broterably

all, of thed@N8Wwalg fbatrdd! a IIA or formJIa IIB R3 |s further
elné CF2H,

a.- CH2 andR @ﬂg@ﬂogeﬂl@_@x@g-pyqohqmylay (Qopgbolmy%ér@pqmd@ or 4-
rrfeﬁayi"px%gﬁgyl, and Rx is an optionally substituted group

b. R’ is hydroxy;
c. R*is hydrogen; and
d. R® is ethyl or propyl.
[00183] In another embodiment, compounds of formula ITIA have at least one, and preferably
all, of the following features: |
a R! and R? are both methyl, or R and R? taken together form 4-methyl piperidinyl;
b. R’ is hydroxy;
R* is hydrogen; and

o

f

R®is ethyl, propyl, butyl, isobutyl, or but-1-en-4-yl.
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sel ected fromC2. aliphatic, C-io aryl, a heteroaryl
ring having 5-10 ring atons, or a heterocyclyl ring
whaws003 10 ring atons. [00162] I n other prefRPCT/ER004/021440

enbodi nents, R3 is hydrogen, or an optionally
substituted group selected from Ctal kyl, aryl, aryl (d.
6)al kyl, -N(R) 2, -CH2ZN(R) 2, -CH2OR, -CH2SR, -

[00184] (1eHAbaRE Bnbodiment, €6Bpaidds of fdrfita AR have &Bast oné&X@AN( Proferably
2, or -S(O2N(R )™ [80163] In still other preferred

all, of the followdngdeatuges: R3 is H, M, CF3, ethyl, propyl, butyl,

pent vl , G, s2CA4al kyl HE atie G | = | 2.

- ,Of@&ﬁ%,lswﬁ%C%% agf)’tl onta ont/l%gu fs i%ﬂlﬁlt%dls C14

phenyphatipsdr BeRyET 62 R'RandrRUpskennedgetter tfonne 1glymatidinyl, 1-

below in Table 2. [00164] In preferred enbodi nents, R4

i s [PjRetidieh, or RamegwlingkNINg2, or an optional |y

bsisi.1 gt eqh. p selected fromGC .6al kyl, aryl,

Z‘?‘y%&gﬁéﬁg‘ﬂfg‘?ﬁg-mm 2, -CH2ZN(R) 2, OR, - CHOR,

SR R-iEChEReen; BROR , -NRCOR' , -(CH2 2N(R ) 2,

-(CH2J20R , - (CH2J2SR, - o (R J2, or

-‘%(@ZNFWQIZPhaPFPHi’BP@B)‘TQ%S;Fé@C odi ments, R4 is H,
[00185] &nd_aré'i]héc’r %mll\algtgltﬁseg%orl{ll Bun) £ £Fu1a TR Ave Mieast-one, a’md preferably

1Pr)2, -0(CH 2J20CH3, - CONH2
all, of the {QODGHB featur@¥d, - CH2OH, - NHCOCH3, - SO2NH2, SO2N( CH3J2,

pi per.i di.nyi Lperizinyl hal i po r ti 2.
Cebarriictongd O3 bftBb Rk Rl A8 2Ry R bla = i
phenytRyly ethPle BEdnzyRr benzyl oxy. Most preferred R4

groups 1 nclude those shown below in Table 2. [00165]

| b gt ap ethyber mepddi nents, y is 0-2. In other preferred

e P [$ Cand ring Ais unsubstituted. In
p?g%“rlggg&%ﬁ%%é*@ents, R7 - groups are hydrogen,

hal qfeis mefiyl, pueRyl, pyridyd, aphienyial | y substituted group
sel ected from C “al kyl, hal oal kyl_, |,
[00186] o yetcqtbes) pleyiFd eoRpinieats Y i RopOuide have dhoggagrel formula
mB: SR, -CH2SR, COOR, -NRCOR5, -(CH2J2N(R J2,
" - (CH2J20R5, - (CH2J2SR, -COR5, -CON(R5J2, or
-S(O2N(R J2. In nore Rt erfPed enbodi nents, R7 gr oups

areeach i ndependently H, , Br, F, CF3, -CHF2, M,

Et, CN, N2, -COOH, R NE CH&Y2, - N(Et)2,

-N(i Pr)2, -0(CHz)20CH3, | , L COOCH3, -OH, -OCF3,
-CH2OH, -NHCOCH3, - SOBRHDN™ S )2, piperidinyl,
pi peri zinyl, norpholino, or a ional ly substituted

group selected fromdC "al‘%gxy, phenyl , phenyl oxy,
benzyl, or benzyl oxy. Ms referred R7 groups include

wﬁ&@iﬁq{]§ ReVER halrwrd fl‘esgﬁpédsge%erally above and herein, and R is halogen,

CN, NO,, or an optionally substituted group selected from C1.salkyl, aryl, aralkyl, -N(R),, -
CH,N(R),, -OR’, -CH,0R’, -SR’, -CH,SR’, -COOR’, -NRCOR’, -CON(R )2, SO2R’, or -
SONR ).
[00187] In still other preferred embodiments compounds of the invention are defined
according to formula IIIB, and one or more of, or all of, R, R% R® or R* are further defined
according to one or more of, or all of, the following groups:

a. R! and R? are each independently selected from a 5- or 6-membered aryl ring

having 0-5 heteroatoms independently selected from N, O, or S; a 3-7-membered
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[00166] I n another enbodi nent, conpounds of fornula
I B have at | east one, and preferably all, of the

w0 odosoodopy features: 1 O a. Ris hydrogen or GPCBUS2004/021440

[00188]

aliphatic and Ris optionally substituted G 6

aliphatic, or RL and R2 taken together form an

optionally substituted 4-7 nmenbered saturated ring,
whersaiufatshiofl partidiyophsaturated yrigp hbeings0-8 sateoawms independently

2? L;E %2%0 mﬁ%ell ectg)e%rl;%r)%nr] 9%81{1 )ngtlgnaéﬁg%s‘utu é é@z@)p@%c group,
PYT afhefein y(inge('irhﬁﬁlbre Rt %gldnﬁt[s ZIH t%ﬁ(%] ;flﬁﬁllaﬁg %P(%ﬂgl §1/r|e_opt10nally

cycl openty ohexy
C- rrelﬂgceﬂ wish NREEWI(COI) JD(GD), NERI@D) (cmm SOg(NR), or (NR)SO»;

en t hy L 3,4, - | di h |
h l/.q%h eﬁcuefg%m* RS 1% u@gp?ryﬁaﬁlx o QBP%%]%S“?’IFW foyp Selected
C( fFomCE"f’s H;SREF3 CHz)zN(R )2, -

CH3, hen Io 001 7 In another enbodi nent
conﬁ@iﬁhh@l?éf (CHa)ﬁﬁRa CDBh,axreC@ﬁ\T(Re)a,sﬂndone and
pr ef er.abl

| | h
Raragereprpes & RonSindrshifnld, hERhe hajobyf O, ¥0s, or an
su b&Ip'tleilBUsu@sulu@d:%&Qi defoctddUtan W, gLy hryl, arlﬂy@ &)8lkyl, -N(R”),,

benzyl , or and taken together is

4 calBbN R PR p reE PR, AR, -CHB( *@@Qﬁpeﬁl%@(ﬁﬁ ~(CHz):NR’),, -

o AR, NABLER é%’?%ya'eﬁf%ﬁ#;ﬁéw’e bP&G (@S,

3iliseitihytharr prefeatd omybodirherts pamistiungd ,of Lthpi peehtigd ,are defined

accordingl_ £ %}%gl:allgﬁ @d&r{gﬁ%&@%&f &%ﬁﬁﬁr e 1,&%2n ¥{|3’or R* are further defined
accordmg‘{o BRE By ubtPs, azalyt the%ﬁ&@ﬁl%@fﬁﬂgw pi perazi nyl,

[00189]

1-pyrrolyl, 2 4-di hydro-1-pyrrolyl, 1- azetldlnyl or
laaRpamyll R’b arR¥edch imslebgridentty hgntionplppsubstifusashrrogihyyl, ethyl,

buty

opt i éfﬁ]éﬂpf‘ipygcgsl?mg’jtzcémbcﬁylgy%@@%ﬁygpéﬁkgﬁ CRers, (CHo),0CH;,

cycl @Hg@)oc&2m3mﬁgte?mﬂ3pcmcﬂgmzm3, &1 1t diSn-butyl;

phenyl, 1-piperid F g yrrolyl, thie g

2byresaply ocguseeare pf BT 1s Med CFs, ehyirapydx bk mpntyLHzQ{GrgCealkyl), -

up t(?Of\fﬁ%, %706&@ (Emh&%ntéHS@er&t &onﬁuﬁﬂ?kt%sﬁgted ﬁ{enyfor benzyl;
and

c. each occurrence of R* is H, Cl, Br, F, CFs, Me, Et, CN, NO,, -COOH, NH;, -

N(CH;);, -N(Et);, -N(iPr);, -O(CH),0CHj;, -CO(C;-Cjalkyl), -CONH,, -
COOCH;, -OH, -CH,OH, -NHCOCHjs, -SO,(C;-Csalkyl), -SO;NH,, -
SO,N(CHs),, piperidinyl, piperizinyl, morpholino, or an optionally substituted
group selected from C4alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy.

In still other preferred embodiments compounds of the invention are defined

according to formula ITIB, and one or more of, or all of, Rl, Rz, R3, R* or R’ are further defined

according to one or more of, or all of, the following groups:

a. R' and R® are each independently optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH;CH;, (CH,)OCHs,
CH,(CO)OCH,CHj3, CH,(CO)OCH3, CH(CH3)CH,CHa, or t-butyl, or n-butyl;
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CF3, -CHF2, CN, Me, -SMe, Et, -OH, -0OCH3, -COCF3,

-C(O CH3, or phenyloxy. [00168] In another enbodi nent,
weeowpoesds of forrmula |11 B have at | east one, aPdiI/US2004/021440

preferably all, of the followng features: a. RL is

hydrogen or .4 aliphatic and R2 is Cl-4 aliphatic,

furanyl nmethyl, allyl, or benzyl, or Rl and R2 taken

tBg %h&lﬁbcduﬁeﬂceCﬁTth@WFJ emrywrwmlydtyl Bentyl, CO(Cl-C4alkyl) -
eridin 4-i sobut yl car bamat e-1 - pi peri di Y

3- d.é@lﬁvﬁ)’aﬁ‘ﬂ%ﬁw@b D- qﬁzﬁéi,.oa pawnallyﬁﬁb%léwpfapheny or benzyl;

LR bosdigi o B° B RIBIMREED ME V. 4105, -GOQH, NE, -

or IN@IBpAnWNI(ELR, RRibrk, md@Hz)zOﬂmyl -C©(©1p§2ka1k>b)4t yCONH,, -

opti onal | substltuted phen cl open

|
Col JARERD: ;@ RECHEORy dr o PRRB(CA G alyhe y SONED,
1 pl N(@Hn)éoplp%nﬂﬂ\ﬁ&f ? fl{énzn?f\gt E{bﬁ %’i’?pﬁ% r%/l optlﬁg%lll}lr’] Substltuted

u p t gnoﬂp/\mldatkdsﬁ:mﬁ Olhalkovtss ph@iy«kqﬂlenlylbxya rbehl,yl Gbr, beBryloxy; and

(BRI i Bnfor s QWiH0MSrit DroREnBatisds BT iG> -COOH,

| 1 B @y, e_r«ft %SN@P’-%M)ZP t@tmz’a&tbaﬂéﬂ lcocdl taRyl), -CONH,,

fol low n res en or -

al i gB@N[ ﬁde@@is,étOﬁ, -pEHb.i -@Hz ,aNﬁQQ@HyI-SOaGCh;@alkYD -

M% o'gbﬂﬁec' 15% 1%&{%721 iﬁ}%@&{@?{ rﬁnio%@ehohao of an optionally

1 plsabititﬁitbﬂygrouﬂ detcm lfﬁbrmy«t, 4aflox®] iphb@ylpqmﬂylbxy, benzyl, or
2 4 di hydro- 1-pyrrolyl, or l1l-azetidinyl; b. R3
ZY@’EShyI or propyl c. R4is hydrogen d. r| ng A
| r {
[00190] i‘;n Q'Qbst er uégitwé&g ﬂ}cﬂou s, Jt;fpnxfx_'&ﬁ B heﬂr%\ﬁ't Mistthe! fnd YRferably
all,ofthe-fﬁ]&iﬁﬁngff&tureﬂ—l - OCF3, phenyl oxy, [00170] In yet ot her

Séﬁgn!;{o%d%l gi fl]ydsrogen 1-4 aﬁ ﬁlatl on;%) %{]edgthgragfeRt and R? is Cia
aliphatic, or benzyl, or R! and R? taken together form 1-pyrrolidinyl, 1-

piperidinyl, or N-morpholinyl ring;
b. R%is Cy4 aliphatic;
c. R’ishydrogen; and
d. R*is Cy4 aliphatic, phenyl, pyridyl, or thienyl.
[00191] In another embodiment, compounds of formula ITIB have at least one, and preferably
all, of the following features:
a. one of R! and R® is hydrogen, methyl, or ethyl, and the other of R! and R? is
methyl, ethyl, or benzyl;
b. R?is ethyl or propyl;
c¢. R ishydrogen; and
d. R*is methyl, phenyl, pyridyl, or thienyl.
[00192] In another embodiment, ring A is optionally substituted phenyl, and compounds of

formula IIC are provided:
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IPA-OV H A wherein RL, R2, R3 and R4 are descri bed
general ly above and herein, and R7 is hal ogen, CN,

wOoms/0a09an optional ly substituted group sel ecP@US2004021440

G "al kyl, aryl, aralkyl, -N(R )2, - CH2ZN(R) 2, -OR,
-CH2ZOR, -SR, -CH2SR, -COOR, -NRCOR, -CON(R )2, or
-S(O 2N(R ) 2. [00171] I n anot her enbodi nent,

conmpounds have the gerie az? formul a | DA, wherein R7 is
hydr ogen. [00172] | n st} ot her preferred enbodi nents
conmpounds of the i R are defined according to
formula I'l1 A and one re of, or all of, Rl, R2, R3
or R4 are further defi rdi to one or nore of,
or all of, the follow ng glloypsT )y Rl and R2 are each
i ndependently selected froma 5- or 6-nenbered aryl
ring having 0-5 heteroatldds i ndependently sel ect ed

o f s S .a. 3-7-ne d Il
wherein Rl R B b and o atngn Geheih shovs poariess s emBanid 1 |

wherein FRlig@R f I O .NPISOR’, AP(GHORM, ORC(@NIIN)R’, or an optionally

~ Substitut ed al i phatic gr oup, wherein one or nore
substitutedeinpg géleeted fmits in the G 7aliphatic group are

opti pngl 'y repl\aced V\NLN NR, Quy-nCO O Q(CO, NR(CO,
(CO R,\\_ Q2( R) éor (@R , & B3 §s bonded to the
car bo@” at om oTothe caronyl groNp through an atom

ot her than oxygen or nf"trogen r c. R4 is hydrogen,
hal ogga, CN, NB, or agcoptionadly substituted group
sel ected fromG .6al kyk, aryl, aryl (G _6)al kyl,
-N(R) 2, CH2N(R’)2 , -CH2ZOR', SR, - CH2SR ,
COOR -NRCCR 2, -(CH2)2QR - (CH2) 2SR\
-COR ‘)o orl g‘é))ZN(R) 2. [00173] In still
ot her preferred enbodln@nts conmpounds of the invention
are defined acc%dl ng topformula I A and one or nore
of, or all of, R, R3 or R4 are further defined

N =

[00193] a6t ortiingermbpdimonisr Ribis S0iRor SOUNEE! | NHEOHRH | BOHGR ) -
cONCR)R*PPieferred R include -SO,NHR’, -NHSO,R’, or -C(O)N(CN)R’. In certain

preferred embodiments, R* is -SO,R’, -NHSO,;R’, or -C(O)N(CN)R’.

In certain other embodiments, R*! is a ring selected from:
N /—- N—N N—-N

[ n_ ;N o\
o § ‘O/ § km/ § N\H)—g
zZ-a z-b Z~C z-d
0]
7\ .
N‘O/ % | . p §
z-e z-f;

wherein said ring is optionally substituted with R’ or OR’.

[00194] 1In still other preferred embodiments compounds of the invention are defined

according to formula IIC, and one or more of, or all of, R', R?, or R* are further defined

according to one or more of, or all of, the following groups:
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a. Rl and R2 are each independently selected froma 5-
or 6-nenbered aryl ring having 0-5 heteroatons

w0 pabepegent |y sel ected fromN, O or S; a 3- 7PCEDIR®ER1440

[00195]

saturated or partially unsaturated ring having 0-3

het er oat ons i ndependent| ysel ected fromN, O or S; or

or an optionally substituted G “aliphatic group,

WheRei Adogrea Rl eatR riﬁddp@ﬁd{%kl?rkelem’utﬁoﬂlm 5her 6-membered aryl ring
G -4aliphatic group are optionally replaced with NR

0] @@@1@0-iﬁ@@pgtom(lgdggen@qmjymecé@ﬁ{qm}\{ , Qyor @qﬂ)%bg’xembered
P'(:Hg%ﬁ{a?ed: %@ggnsa%u%% ZLBgR%% é?‘%?%o ?tggélﬁﬁﬁependenﬂy
opt ise1B@bd Yromh DSt Of bk 631 ¢3201Can dbkyhdliyendsitneidnCydudiphativ group,

up to two non-adjacent nethylene units of Q are .
opt ivdieEin woe «s| mesdmehylens units in dao6:+AHRALC @rgyRRare optionally

NRN H%:C@ , SOJISRR. .

S@%@%&W Rgo(% or ?\CII?;E!’angé gg’f@%@@%’rsrdgnce of %(R)Soz’

i s iapdependently selected fromR , hal ogen, NO2, or

CN, provided that Qi s bonde o .t he carban at om.of

(e cBElY BEFTENGF GHORT fit dRAsRen cRty wﬁf%&eanf%aﬁefb. CRaNQ or an

hydr, QRLVI0BAA, | a¥y1(Cy.6)alkyl, -NR ),
oPHFl RbARER g Pl Tiont (1ol (oo, NE,

subs cted fromd . 6a

ar Y1 CELNGE) 2I0R/L (CEAPR?, SR, -CHOSRR(GOPRS, -NBEOR.  AGBRRNR ), -

SR‘ ) - SR' y e y %] N ’

2 GETRERR (R CORTRC OB b R e

- B QiBNofRer prefelr8d loifdodimestt | ddmpiungs dir gleeinvettion are defined
enbodi nents conpounds of the invention are defined

accordingatocranhgliG mdrens ar mse Hhdob Ak r RroRe of R gfe dpsther defined
'accordinggﬁgngr%f % Ofgg aqg r%eﬁgg?&fﬁ?}%&{%defl ned according to

[00196]

nor e I'l owi ng groups: a. Rl
and I aade REaake i sadk panidpaidentlys edmicmetly f substititest roethyl, ethyl,
6- menbered aryl ring having 0-5 heterq
i ndeyelonEmyly nsRIPRYY SBFOPFh WC@?U 8 é&bggg-}%?ﬁ‘énb%&ocm
sat t [ CcONSELLr @ )t' NHCRBY bR 4-thtyd, -butyl;
het Let?%za(tégﬁ%gq}%ggﬁ’e%_gﬁtly se?ec%ﬁ ?romcklf,3 O or %; Of)rn Y
or amdoptionally substituted C “aliphatic group,

Cn oD RETTIETGE B dF Sh FonEr o b e b Py 6RO N, -

( CORCEHFONR( CRGPHLO-ORHIBCHER) ,-CO(CH-NAIBA,; -CONHp, -
COOCH;, -OH, -CH,OH, -NHCOCH;, -SOx(Ci-Caalkyl), -SO.NH,, -
SO,N(CHy),, piperidinyl, piperizinyl, morpholino, or an optionally substituted
group selected from C;.4alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy.

In still other preferred embodiments compounds of the invention are defined

according to formula IIC, and one or more of, or all of, Rl, Rz, R* or R’ are further defined

according to one or more of, or all of, the following groups:

a. R! and R? are each independently optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CHs, (CH2)2:0CHs,
CH,(CO)OCH,CH3, CH,(CO)OCH3;, CH(CH3)CH,CHj, or t-butyl, or n-butyl;

b. each occurrence of R* is H, CL, Br, F, CF;, Me, Et, CN, NO,, -COOH, NH, ~
N(CHs);, -N(Et);, -N(@iPr);, -O(CH2),0CHs, -CO(C;-Cjalkyl), -CONHa, -
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b. RB3is -CF2H, -CF3, -CHO 2, -CHBr2, CH2CN, -CH2OR ,

-CH2SR', -CH2ZN(R' ) 2, or as QRx ; wherein Qis a
whoond/oozmd Rx is an optionally substituted groRQI/US2004/021440

sel ected fromC2_8 aliphatic, C-io aryl, heteroaryl

ring having 5-10 ring atons, or a heterocyclyl ring

having 3-10 ring atons; or c. R4 is hydrogen, hal ogen,

CN, CHOCHYr -OH,0pGHHOH,| y-NHIGOUH;ut eSOgCothalkgl)ect¥pNH,, -

f[:gg&glﬁ(@ 63 k@{@mﬁr A tBaQ;l 1n%h~ mog))na_@%@r axb%-i}na%l’y substituted
S R S e

Réris €1, Bﬂ‘tﬁ)ﬂﬁmﬁ’ws CMﬁDEU rpiepyaS nth@Ll triwgylt COh N@p -COOH,

0 e R B AR R B o,

aCC@fGN@ﬁ{J) L0000, [OHe- sdH , OCHROH, ATHCOTH SO 4®h-TWalkyl), -

groups:  a. are eac |ndependently sel ected
fr 0|$103NH2 e$Oﬁ\T(l@fﬂbD€‘ rpéperigingll, pipagzinslyi merpbokno, or an optionally

' SHSTAEE R TRICEY B S SR L, e . o

havrbe . het eroat ons independently sel ect ed from N

or or an optionally substltut?effi L%).‘H ¢
[00197] gmomthwmdﬁn@ﬁeﬂ%s Anisr @ptiopelhy sehsdtiied pleny eco"nl?")‘m‘dS 0
formula[l?E@% ol c group are optionally replaced with NR O
NR( CO) , (CO) NR, SQ2(NR), or (NR)S2; b.
R3 is hydrogen or am\q\p onal Iy substituted group
selected from G “al kyl .| aryl, aryKd*al kyl, -N(R) 2,

-CH2N(R' ) 2, -CHOR SFﬁ? (CH2)2N(F€) 2, -
(OH2) 20K , - (CHz) 2SR | - “CON(R ) 2, or
-S(O)2N(R”) 2; or cRYRNTS rogen, hal ogen, CN, NQC2,
or an opti onal |y substitut oup selected from

G -6al kyl, aryl, aryl (G 6)a| kyI -N(R) 2, -CH2N(R)
2, (R' CH2(R‘ SR, - , - NRCOR',

. ~1( %E] ‘%h LR GON(R )
wheremRzz o] %ﬁc@( é%é?é n st%?ﬁbsgt herel%ragferred
wherein Fe dSmgmt SNmmau,n@(ooN((tm).R | lov @ntdptionalhyesubstifutesldring selected

according to fornmula Il A and one or nore of, or all
from: of, Rl, R2, R3, R4, or R7 are further defined
RO o
N-N b
NS N R —/K—s
N 0 R
z-dd z-ee z-ff

[00198] In certain embodiments of formula IIIC, R! and R? are identical, and they both are
methyl or ethyl. Or, R! and R? are taken together to form a 1-piperidyl, 1-piperazyl, or 1-
pyrrolidinyl.

[00199] TIn certain embodiments, ring A is optionally substituted phenyl, and compounds of
IVC are provided:
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according to one or nore of, or all of, the foll ow ng
groups: a. Rl and R2 are each i ndependently optionally
waasoidoss ed nethyl, ethyl, cycl opropyl, n-propyi/pS2004/021440
propenyl, cyclobutyl, (CO OCH2CH3, (CH2)20CHS,
CH2( CO) OCH2CH3, CH2( CO) OCH3, CH( CH3) CH2CH3, or
t-butyl, or n- butyl b. RB3is H M, CF3, ethyl,
propyl, butyl, FR}I:K])HZ CO(C -C4al kyl), -CONH2, -
CoO(C - C4al kylz)z CH2OH, - SO2NH2, SO2N(CH3) 2, or
optionally su nd phenyl; c. R&is H d, Br, F,
CF3, Me, Et, CN, -COC]—L NH2 - N(CH3)2, -N(Et)2,
- N(iPr)2, -QRBH2 - COOCH3, -0OH, -CH2OH,
- NHOOCH3, - S2NH2, S % piperidinyl
pi peri zinyl, norpholino, or an optionally substi t ut ed
group sel ect ed from¥€ - 4al koxy, phenyl, phenyl oxy,

benz ¥ (04 Br F, CF3,
R?is Cya“&ﬂﬁgalbv\}g’ Z‘égv\r" dRpite %E;E@T‘ dﬁﬂ%’e N( CHB) 2,
[00200] - W Génadn embU@Iﬁ%EnXs? of c%@fﬁm@ﬁﬁmﬂm wh&OREHBd R? both are
-OH, -CH20OH, - NHCOCH3, - NHR, S CH3) 2,
pi peridinyl, piperizinyl g . ){ r an optionall y
simultanesudiy thiytitozem] tgem l]lpgSAEhSnd)'fe oxhergph &nigl O, NH, S, or

CHy, andS?‘i%e‘rYflt%;(é‘fOqulﬁ %@Pﬁ&?ﬁﬁ’l SOE%’BB% 82731 { Sesit Inlllent i on

[00201] anEc&aid é}ﬁgocﬁﬁl%ﬁtrs%lf Mu@a fw: rmé @olidwh{fg ?&ﬁﬂs Qfe dXehded:

are f

aIIy"QWBXitut y
n-rrory cyclobptyl, (CO OCH2CHS,
(o) 2 C@*?S“ 3qc)) ocHAcHs| iz ©o) ockd-4-Cl-phenyl
""'Ci—B Uty T Tty B B3 HIvE;
E'I;g, el }ﬂz"gP oélcj)%l bu?{/l , pe]PnIt v, CO? CEOH&I?P?(I{\}‘?) ,
- CANH2 Qlﬁi@ln%-lyl C4aBgyl ), HCH2OH, -356@iNbBhenyl
SCRNCC or optignally substifut g_d__g_henyl :

H 1'H-1ndazol 3yl Cl H -CFs-phenyl
H -CH2-CCH Br H phenyl

H H Br H phenyl

H H F H phenyl

H phenyl CN H Phenyl

H phenyl CN H 4-Cl-phenyl

H 4-tolyl CN H 4-Cl-phenyl

H Ph CN H 4-OMe-phenyl
H 4-tolyl CN H phenyl

H 3-tolyl CN H phenyl

H 3-Cl-phenyl CN H phenyl

H H CN H phenyl

H methoxyethyl CN H phenyl

H allyl CN H phenyl
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[00202]

excluded:

c. R4
NH2,

is H d,
N( CH3) 2,

Br,
- N(

F, CF3, M, Et,
NG Pr) 2,
WO Gi0sl3099 COOCH3, - COH, - CH20H,

Et) 2,

CN, NO2, - COOH,
- O( CH2) 20CH3,

- NHCOCHS, SO2NH2CT/US2004/021440

S2N(CHs) 2, piperidinyl, piperizinyl, norpholino, or
an optionally substituted group selected from
Ctal koxy, phenyl. phenyloxy, benzyl, or bhenzyloxy; or
dHR7 |i iclyyldpm@gh [002N78] | il anot her en}ti@ﬁ}{]rrent
compotnds of formHa—PLA ave—at
L a-any o | Caol C ||u
Bféferabl irnél?l}thylof thgl\rol H f eat ure%h Rt and
Rgqar N%Q taken tllqg;g her forn
1-pyrriol Cgps oy phol i rvI , 1-piperid ] 4- et hiyl
gIAID_erI gy-dt:HZQI(OWEt h}@N oxy, Hnst hoxy, orpﬁwgﬂr ogen; c
LS ydrogen; and __R3 lis ath ., e .ou OBy
biey| |§Whylpent WY Qut H - ep- 4- ;I Hﬁh o
topen Renyi—~ f O0[L79] TN
enbodi ne%)tdpgcﬂ np un:lswoif forn}%l al | HA hav Ieast
ong, dnd piseheylabl y| alCl df tHhe fol | ow ngldnghtures a
R1 _an R2 are h{'lf h ’Y‘e_t_h\l! - faY4 D1 and P\2 t aker\l teyct h:
fdrlm 1}- pyrroHl di nyl | rphoIH nyl, 1-pi pRsodl 1, or
ethyt—i rayt DGR SEyd[oxy or Gkpgen; C.
R i s |hydrogen; and|d. FG s ethyl, Droolv .ryi sSQpr of
bugyl ,| i sobutyll , peptyBr but-H-ep-4-yl, phenyl
___c_y_c_l_o_p]enf v] et h\l| o nhon\I! ; rnn“m [ anU‘_ .\,:’
emBodi rent , 28¥mpounfis X flor il a| HI A havBem! | east
, J e [ Ol T O ORIl ALyl €S- &
R TR o T S
H 6-quinolinyl Br H 3-Cl-phenyl
H 6-quinolinyl Br H 3-Br-phenyl
H 6-quinolinyl Br H 3-OMe-phenyl
H 6-quinolinyl Br H 3-CF3-4-Cl-phenyl
H 6-quinolinyl Br H 3-CF3-4-CN-phenyl
H 6-quinolinyl Br H 4-cyanophenyl
H 6-quinolinyl F H 4-NO,-phenyl
H 6-quinolinyl F H 3-NO,-phenyl
H 6-quinolinyl F H 4-N(Me,)-phenyl
H 6-quinolinyl E H 4-(N-morpholino)-phenyl
In certain other embodiments of formula IVC, the following compounds are
together form: :
N-morpholino E H phenyl
2H—pyr1da§’11n-3-one-1- cl H phenyl
N-piperidyl Cl H phenyl
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c. R4 is hydrogen; and d. R3 is ethyl, propyl,
i sopropyl, butyl, isobutyl, pentyl, or but-l-en-4-yl .

w( 238043099 n anot her enbodi nent, conmpounds of fRPCHUER04/021440
1l A have at | east one, and preferably all, of the
following features: a. RL and R2 are both nethyl; b.

R7 is hydroxy; c. R4 is hydrogen; and d. R3 is

ubst|i t ut egy pheny r;ferably,
unqu%ﬂ)ﬁm Péd phenyl é{ 00182] IHFn) phenyl |

conmnpl@eﬁdﬂf for mula ClII1A haveHat | east 4m2-plmmgﬂ

af hao £ ol | Aaaz o £
pr-eferabby—at—of—the—fotHHowngfeatures—a—Ri—and

R2 N-gloephalinget helr f or@N1- pyrr oH dilnyl , @QHrRiW@V nyl ,

I=pipertdyl, or 4= methyl piperidyl; b. R7 Ts hydroxy;

c. R4 is hydrogen; and d. R3 is et hyI or propyl.

[00203] [RBﬂrSébhtdtwe amamples of chogowelstas desenthedrabove and dereint are set forth

. gave at | east one, and preferably all, of the

belowm}“a&lq wi ng features: a. Rl and R2 are both methyl, or

[00204] Rirhéles&n ridd kiRBcritRah sk 1ﬁ%ﬁbﬁ1af@ﬁééydl 31 i518bjt6ks it ion bhannels,
hydroxy; c. R4 i's rogen; d. R3is ethyl,

preferablyp rvobgrge gdterd ycbdlums;thbmeﬂﬂ an%N-tUBQ calm@m qhaymel[sodllgal]tam gxemplary

embodlm?rg%s%onm?gng%ﬁgntg P‘éelngnﬁound se fl) £ t I H’ /I\IMVf A certain

exemplary @aibdlifentsy -cofipuds &t@mﬂv%dnsmy@eﬁ@ae 1nlﬁb1tdrs of NaV1.5. In
aliphatic, and the other of Rl and R2 i

certain exgmp pmbomg;en@eﬁqrypoungp oﬁ@eag@nﬁgnta%lés‘qfq?@@ dnhibitors gf NaV1.8.
Tn other dB¥difn8hts Ab&¥bourdis JF AEihHNAYH ar® usdfulTRE RUIRbitdRY lof N4VE'1.8 and

CaVv2.2. In yet other embodiments, compounds of this invention are useful as inhibitors of

CaV2.2. In yet other embodiments, comopunds of this invention are useful as dual inhibitors of

NaV1.8 and a TTX-sensitive ion channel such as NaV1.3 or NaV1.7.

[00205] Table 2
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b. R3is G _4 aliphatic; c. R7 is hydrogen; and d. R4
is Cl-4 aliphatic, phenyl, pyridyl, or thienyl.

w( 201863099 n anot her enbodi ment, conmpounds of fRCHUEE04/021440
1l A have at | east one, and preferably all, of the
follow ng features: a. one of RL and R2 i s hydrogen,

methyl, or ethyl d the other_ '

nzyl; b.

R4 is ne

or thienyl. [00186] Iin yet other preferred enbodrnents

y is 1 and conpounds |have the generjal for :éic"oRV

S

R2 R3O0 Lud\ peaswherein Rl, R2, R3 and R4 are Hesdri bed
y jbove and Herein, and R7[is hal oge
N2~ or~ap~gpti onal | y| substi t utled group{} se,ect d from
3 o“ nal kyI[ afyl, arallkyl, -N(R|) 72| we*CHaM(RI

G u-'- , CH2SR, -|COOR ,"
CO\I(R) 2, S worl - SA2N(R|) 2. [00187] : :
ot her preferred €nbodi nent s conpourjds of the |nve‘ o
are defined according| to formulla | BB, and one of* nore
of, or all of, RL, R2, R3 or R4 arqg further defined
according to one or npre of, orlallof—thefolHeowng
groups: a. Rl and R2 are each i|ndegendently sel ected
froma S o0r &; menbered aryl rijng having 0-5 r _

r?ﬁ*l [ ndependently selected [fromN, Q or
or partia|||y unsat ur gt

5 | ndependent |y selec ed |

onal Iy substitytethe

S, a
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W@ BO5308 CO) ,

wherein one or nore nethylene units in the
C naliphatic group are optionally replaced with NR O

NR( CO),

(CONR, SO2(NR),

each occurrence of R3 is independently an optionally
substituted group selected fromC

aryl (C

6)aIKJ

hélogen

CN, N2,

CH2OR , - CH2SR

-COR, o

i s i ndepegnd

. 6al kyl, aryl
2N(R

V. 'ﬂ‘
substltuteqmgroup

or |an optionally
sel ect edsdropanC . Ballkyl, aryl | aryl (C 6)alky1,
B » NU?) 4, OR, -CH2OR|, SR, : 2,
CH)2N(R ) 2, - (}Q)ZOQ #2) 2SR
SRR, or -$2N(R) 2 #88] In
11 oy M -a(.red enmbodi nent g ¢onpeunds,. ofi.t he
i nvention are def /ned according to|fér mufa I'pPB™
ca alll of, R1, |R2, |R3 or R4 : .; ﬂ<, R,
further defined_agcorlding to one orn nore of, or a H .
of, the followng grqups: a. Rl and R2 are each S
i ndependently optiondlly substi|tuted nmethyl, ethyl,
cyclopropyl , _n-pr nn\/l . propenyll—cyclobutyl
(CI»CI}QC}B )ZCI}B, C}Q(CI»CI}
CH( CH3) CH2 w87 t-Bbutyl, orn-|buty
occurrence of R3 is Ne, CF3, ethyl,
pentyl, ‘Chy™-®al kyl ), - CONH2, -
-CH20H, ok, optional |y substitutled pheny
12 |and c.:-acw occurrence of R4 i g H [EF
EL, Q02 - COOH, . NH2, - N(CHB) 2,
K YH3 | - OO(Gi |- Caal kyl )| - O
- CH2OH, - NH@EoeH3e~: SQR( Cr C 4al Kyl ), S s
|S2N(CH3) 2, - pi g di nyl , piperijzinyl, nnrpholrno, or
an optional |4“SUbsSt i tjut ed group seljected from
G-ralkoxy—phery—phenyl oxy, beazy—or—benzytoxy:
[00189] In still othefr preferrgd enbodi ments conpounds
of the invention are |[defined aclcording to fornmul a Hi B,
and oneob?xﬂm?é of, of all of, IR, |R2, R&flﬁ4€€?’
13
14 |

-67 -
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according to one or nore of, or all of, the foll ow ng
groups: a. Rl and R2 are each i ndependently optionally
waasoidoss ed nethyl, ethyl, cycl opropyl, n-propyi/pS2004/021440
propenyl, cyclobutyl, (CO OCH2CH3, (CH2)20CHS,
CHQ(CI»CI}QC}B C}Q(CI»CI}B CH( CH3) CH2CH3, or
orn- butvl each occurrence of RB S Nb

gubsti tuted phenyl or benzyl; C.
ils H d, Br, F, CF3, [Me, Et, CN
N( CHs) 2, -)2, -N(ijPt)2, -
4a|ky|),°-@a - COQCH3, -H, |-
4S2(C {4 Ikyl), - SQ2NH2, - S(
19 pi4gel Tar M aor phol i o, or an ¢
group sele tee,fronlO _4al koxy,
benzyl, or B ¥ y; land d. R7
OCF3, Nb, Et, n-butyl, t
{COOH, NH2, | -N(Et) 2,
1Q( CH2) 20CH3, - CO( Cl1- ¢4al kyl ),
CoCH3—OH—-SCH3 __ -ICH2CH, - N

Caal kyl ), - SCRNH2, - $O2N(CH3) 2| pi peridi nyl,

Di peri zi nyl .. mor pholigo, or an ¢ptiopnally qustltyted
Ct e P@f

hroup sel d from Ci| 4al koxy, |phepyl, phen? Y,
benzyl, orxpenzyl oxy. |[[00190] In anpt hex eppodilm
sonpounds off fortula I|HB have af | ep&f” orfé a¥

20 pugterabliy-ald, of the foll owi ng feptures: a.l.ose
RT and R2A|s lhydrogen,| Cl1-4 aliphat]c, and the othg
; a*i““ ; t{iphatic, or benzyl, or Rl _angde

ar.. | 1-pyrrol {dinyl, 1- piperidinyl
oy N-norpholwﬁyl fing] b. R3is|C allphatlc C. ﬁ%@ﬁ
S hydrogen and d. Rt is G al|phatic, phenyl, ‘

yrioyts—oer—thtemy——] 00191] In her enbodi nent,

conpounds of fornmula |[I11B have pt |east one, and

preferably ‘ P
ol:(; ,,& - CH,,

21 25

22 2%
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all, of the following features: a. one of RL and R2 is
hydr ogen, nethyl, or ethyl, and the other of RL and R2
w0 2006003099 , ethyl, or benzyl; b. R3 is ethyl oPCPUSIHYI021440
c. R7 is hydrogen; and d. R4 is nethyl, phenyl,
pyridyl, or thienyl. [00192] In another enbodi nent,

bstituted phenyl, and conpounds
ded: | | C |whpdk '
al ly abady SUBSEUS: i
herein; and wherein RZ]1 is -SO4R , | S2NHR , - NHSC2R',
FP(O(OR )2, -CCONCNR , or |an optionally
substltut'séqﬁrcl*sng selecfed from| N Nt N N N M,H
zazb-z cfzdzezf. [ 00193] Incertal" ’
27 ,N)R’. Preglerred RZl | ,
-C(ON(CN)R|. I n captakpgs
RZ1 is 4S2R , -NHSO2R , or
-(ONCNR . [n other [enbgdi nents, Rz | is®d
ring selected from - N. - NN NN NHV1IHHZza
z-b z-c z-d z-e wherei p said rijng i|s optionally
stbstituted-wth-R or|OR . [0Q194]{ In still other
preferred enbodi nents gonpounds of {the invention are
defiméad according to fprmula P(F, and one or_nore of
or aI‘QA;O.QJR,N,@;! R2, or R4 are flrther defln_eéf‘ku"
28
29
30
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according to one or no
groups: a.

WO c@s0a830% or 6- nenbered aryl

re of,

or all
R1 and R2 are each independently sel ected
ring having 0-5 PCT/US2004/021440

of, the follow ng

het er oat ons i ndependently selected fromN, O or S; a
3-7-menbered saturated or partially unsaturated ring

nally s

more net by

i ndependently sel ected fror

al |y

C _4al i phatic group arje option replaced with NR
O (COO OCO, NRCO, (CONR SR(NR), or H(NR;)HSOZ
and b. ea@hAQ@&urrence of R4 is independentIKk
NO2, orjan o¢ptionally
cted fromG |- alkyl :
35 ' ) 2’ _ CI“'Z%R' )Hl,.",,v;,’,, v " mﬂ ,
b o R’ : , -INRCOR , }( 1)2N(RC2 1.
(CH2) 20R -(CH2~. S, -COR , -PN(R|) 2, SO2R ,'ﬂ'or il
-SO2N(R') 2. [00T85] Ih still pthel preferred
enbodi nents conpounds |of the ipvention are defined
according to fornula HC, and ope of nore of, or al
of Rl _R2_ or R4 are ifurther ef i med accordi ng to one
or nore of, or all of,[the fol]ow ng groups: a. Rl and
R2 are eachy ¥ |y optipnal ljy substit d
nmet hyl, eth n- propyl , ﬁrfﬁ
cycl obutyl, P OCH! + -
t - biit, Yl QE Bt
36 i B 4d,
H3) 2,
- COl
Kyl ),
erg zi nyl , nnrpholino, s
an optlonally substitu b sellected from C ¥
Al leasyg nhonyvl nlnr\n\l| AV or _bhon=zvl Avvygy
CRORYS AeRy——pnReRy| oXy, bepzy AL D AR A AL
[00196] In still other} preferrpd enbodi ments conpounds
of the hnxgkapn are defined apcording to formula HC
and onefor fmore of, or|all of,|Rl, |R2, R4 or'ﬁ%maﬁ
H%@bhg ~deRyed
37 41
38 42
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according to one or nore of, or all of, the foll ow ng
groups: a. Rl and R2 are each i ndependently optionally
waasoidoss ed nethyl, ethyl, cycl opropyl, n-propyi/pS2004/021440
propenyl, cyclobutyl, (CO OCH2CH3, (CH2)20CHS,
CH2(CO)OCH2CH3 CH2(CO)OCH3 CH(CH3)CHZCH3 or
b |; b.

, ‘ V2O0H3 e

-C4al kyl ), -CONH2, -dOOCH3, -l0H, } CH2CH, -NHCOCH3
-S2(GC -C4al kyl), -9O2NH2, -| SO2N( CH3xR, goi pedi di nyl ,
[ i zi gy ilno, or an op |onaIyLs\uQ;lt|tuted
group s ‘ i . 4al koxy, phenyl ﬁph nyI oxy,
benzyl$ or" benzyl oxy;j and c. R7 i$ B, B

t.f'ff;,«:, e L n- butyl Lt] I
® “% N2, - N “N(Et) D, -1
-O(CH2)2'» ~€Q G Cdal kyl), -

- C4al kyI ), G2R - SO2N( CHB) 2, |pi perl di nyl ,
pi peri zinyl, nor phoI i ho, or an optiionally substi t ut ed
group selected from . 4al koxy—pheryt—phenytoxy,;

benzyl, or penzyl oxy. |[00197] |I n dnot her enbodi nent,
ring A I's 1 |5t| onally $ubstituted pghenyl, ag)d \ceonpounds

of forml&™~R C are provided: e wigge , , R3
and R7 afe defined generally abgye and”invs S OH
herei ns ahd"wherein Rz | is -$CPR|, - NHSO2R

as | - CLO NUCNLR , or an optionally substituted rlhlg
el ectedffrom RYO NN\ - J|H vj| z-dd z-ee z-ff
[00198] IM.&ertadikn enfodi ments of formula HC Rl and
R2 are |dent| chh and |t hey botth are - -

45

46
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methyl or ethyl. O, Rl and R2 are taken together to
forma 1-piperidyl, 1-piperazyl, or 1- pyrrolidinyl.

WO 0®308309Li certain enbodi ments, ring A is optPCHEE1094/021440
substituted phenyl, and conpounds of |VC are
provided:IVC Rz 2 is cyano or halo, R7, y, Rl, R2, and
R4 are ve. [00200] L i

not whereim X is O NH, S, or [CH2,{and each of,,the two
phenyl riné,is optionglly substituted. [00201] 1n

certain ogi ments of| fornul a8 FVC thefoll“jg

conpounds- are excluded: JK. J|, R{ " " R - Ri|

igd , "B+ % H4-pyridyl FHZ2-F-4id-rhe | 3" et hyl -
51 | H b~ 28B40 - phenyl |pyridin-|4-syl | H -qui ngli N6 FH

éa@?’&f”m fhenyl H Quindlin-6-yl| Br 4“‘6%‘%0"& H

| H i ndazotw@ Gk H 2- CF3- phenyl H - CH2- CORRBe o

phenyl H H Br ‘xenyl H HF H phepyl H phenyl

Phenyl H phep¥I™eN H 4- O - phenyl H|l4-tolyl ON He%
4-d - phenyl ;E;l‘gPh CN H |4- Ove- phienyl '

CH
— 3
O N CH
52 HC™""O0 "N
e
56
e
53
57
54
58
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H 4-tolyl CN H phenyl H 3-tolyl CN H phenyl H
3-d -phenyl CN H phenyl H H CN H phenyl H nethoxyet hyl
W(mbosmpﬁoesnyl H allyl CN H phenyl H cycl opropyl EN/BS2004/021440
phenyl H 1-naphthyl CN H phenyl H -CH2-C(O NH2 CN H
phenyl H - CH2C(O)$t CN H phenyl Me cyanonethyl CN H
_.CN H phpn\/l Hisobhutvl d H

RS L Ty
4- OVe- phenyl H 6-qui nolinyl Br|H 3-|C -rhenyl H
6- qui nol inyl Br H 3-Bri{phenyl H 6-quinolinyl Br
3- OVe- pRenylu.H 6- qui noli nyl Br |H 3-|CF 3-4- g*ﬁp,heﬂyl H
L Br H 3-CF3-4-CN phenyl| H 6-qui noI nyI Br
' H 6-qujnol i nyl |F H A NCSeDher P,
3:NO 2-rhenyl | 63 |

59

60

61

62
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H 6-quinolinyl F H4-N(Me 2)-phenyl H6-quinolinyl FH

4- ( N- nor phol i no) - phenyl [00202] In certain other
werwodizvent s of fornula I VC, the foll owi ng conpOU/msz04/021440

are excluded: R andR* taken Rzl R4 Ring A together

form N-norpholino F H phenyl 2H pyridazin-3 -one- 1-
d H_phenyl N-mor pholino C

] Represk

conpounds as descri bed jabove and he”efh“éféyéét
pel ow in Table 2 . [00204] The lconppunds descrﬁﬁed in
hi s |nﬂéﬁgwéh are useflul as i nhibifors of ﬂi;

a Esls

referably, \Joltage gated|sodiumc

e sal ci um charnels. I nf cerfain exerp
67 enbodL@E ts,.lconpounds |of the ijnyenti
nhi bi t or S¥of 3 - 2. [In certgin ek o
enbodi nent s, caegppunds jof the ijnvention are
i nhibitors of Navi. 5. |In certgin ekxenplary
enbodi nents, conpounds|]of the ijnvention are useful .
i nhibitors of NaVl.8. IIn other |enbodi nents, conpounds

are—useful as!linhihitors of NaVv 1.8

of —the—+nventioen—a+
and CaV2.2. In yet other enbodijnment|s, conpounds of
this invention are useful as inhibiftors of Cav2.2. In
yettgtthﬁanﬁ@dlnents conmopungs of| this |nvenLLen are
use,uT, s dual inhibitprs of N%VQ and a ||

X- SENSIYT V@ i ogy chanpel suchjas Najl: 3., e~
68 ([00205] Table. 2L 7

69

70
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Cmpd Cp ,1 Conmpowi kIl t t Conpound -NQ TSTo. MJ U

I
1111 12 CCtpd Conpound |ytf f CoinpoiMd * , No.
WONR0058030® 4 OH HL 1 ,., CH HP " 5 CH H, C HN PC1/0S1004/021440
OHCnpd " npd Conpound Conpound " B- No. HIC 11 15 TCH,
CH C 12 16 N. . JC OH,
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OCAA11317 KHCCM " "™ " 11 * "' 14 18 HOCpf |

Cmpd No, , Co pou d No. Conmpound JJ I! | "*"* 19 23 L
W@R00BA0399L 1 C Il | 20 24 1 c j CH3. Il 21 s PSI/USI004/021440
, ] CHL OH
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11 J 22 26 TG npd Conpound ( Cttpd # # | Hk 27 31 |
28 1 JL 32 CH1L 29 33 HO*"* FIr 301l I / HL - O 34

WO 20054003099 i@ i CH HC . ' CHL 35 39 L/ 36 40 PCHpSI8041021440
37 . "s 41 .
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" " CHo O38 42nipa Conpo nd Q p Conpound # CM C ,
Cj LU 43HC\ >47 OVHIC48 NOHN44j UJ 49 C
WO 2005/0609H1C 4 - CHV 50 ML C 46 ' QOrpd Cpi pdP@oORpm041021440

Cpo#. #ds " 5155ICO gH" *IC
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H-CH3 o N -CH3 f"'" 52 V56 . CHCH C . 53 H ><r
Il 1 57 HTCCHH.C O54 CH 58dS HCH HCNIi 63
woR@56430865 : : *Cl- , H, PCT/US2004/021440

Ox© 111
107 EHT*
HsC” | N
N__N
112
108
113
109
114
110
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OHNHGC 66 * N dCmpd Chmpd Cni potfnd Conpound # O
", , 6770 HC,CHu. 3 68, 1"e, ,crt. 69 ' j

woO awpdoenpound Crpd Conpound # CH, H, C A Ji BCTBES2004/021440
c H76 ' 80 H
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MO, CH HC81 77 82 78Cnjpdl , * - Conmpound r # , 87
088 g, " CU. ",c A89 HHC90 N MC """ O Onj pd
w@2@s0amepound Co ipound # # C | |1 91 95 O H (PCT/US2004/021440

CH4 CHy CHy
128
123
124
129
125
130
126
0 131
HaC N)\C‘
HsC CH3
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. CH . QH 96 . J -"1 9397 9498 HC * "Q r
HOCn#p4 Conmpound * Cmp , i 4 " Conpound CCj O* 99 [
WG200500899 || | 100 LA 104 Tf < Il 1 101 105 |RCIVSI004/021440

CH * M' JJ | 102 106Cnp Coi Bpownd #pd Conpound t
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CHo OIl I H
CHL 113 H '
W@0V/00309¢% | M

C

c

OV N 111 107 HaC N N 112 108 C A +I
109 oH C CH, 114 110Cnpd Conpou d Cpd

CH x 115 119

140

141

142

143
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144

145

146

147




116 120! CHHC " CH CH OHC1 - Jl 1" 117 121 o
LCCJ, Ilc N<=H H1l 118 122 CH,- 81 - Conpound Cnpd

W@ommsioomm # 11 | > HV 136 0 | 0 MC CM X S C'POIIB2004/021440
r " 137
” Hac/\/\o)‘\ﬁ*
149
153
150
154
151
155
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s C1HCGNJILI 138 CM OH1L XA 139 Hfi.;-. ilil i

ili TCCM HCC..<* - OM144 ' " UOSN CHC ib
waa@s0d%992 CM C 147Cm#pd Conpound Cn¥p ConpouPdi/HSI004b21440

ONJ 1 CH 148 HN I

157 161

158 162

159 163
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HCN" S | OH152 J C', CH 149 ¢ b CM 153 150 C o
154 CH, H, C 151 155, ibpd i r # Conpound Cn¥#pd

w@oopoesogd 11 11 | 156 160 Il | 157 161 H1IC QACTIUB2004/021440
" 158 162 ' Ti 1

164 .
165 .
166 o
167 o
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I IO ! I I 159 163 i Crmpci Crpd Conpound Conpound # #
|l | <HICO164 168 C, d H. H3 Ho HCH CH, 165 |
wae®sa03opy HO s 166 170 1C O . CH OHII | PCT/US2004/021440

174 178

175 179
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HCOHCI167 |1 171 5 J K /Cni pd Conpound Cnpd

Conpound # # 172 176 A 173 C0O 177 C1 C 11 H C'*N'

WO 2005003%9CH, 178 " J C HIC O 175 H C 179 OHCnpRICHUS2004/021440
I

Conpound - N' 184 4 N 185 o HC OMJ 186 C N i -

180

181

182

183
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, CH HU" - 187Crpd Coni potfnd Cni pd Conpound 188 MIC

, 192 / , CH HH, ¢ H C 189 193 H CO 190 194 . CH, HC
w@d903095 HL 1 H Br Cnpd Conpound t Cnp # ConpRPCmitiS2604/021440

CH H - 0196 200 Il |
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WERI5/00009 |

197 201 HO .CH |I! |
CH 199 \=/ N o -

205 H, C 209 H1IC O

HC' 198 202 NT H3C N CHHC.

i,c -

196 | = -

197

198

199

-90-

H 203 d HOmpd G npd ,

Conpound 1 # ON Il ' 204 208 il HETTONE284/021440

200

201

202

203




H3c o N206 UJI) NOCH3 Il I AL210UL\ 1 C"
207 O1 OH 211 UCmpd Conpound Cnpd CorpoiMd # # M C

WO 2@M003IN H 212 216 CH, CH, ¢ u CH MIC O SPQI/BS2604/021440
217 MO C 218 214 CH3 M C
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, 219 HH N HC O 215 H -OCnmpd Conpound Cnpd Conpound
# # HCN u" CH 220 HV 224 H3C ,CH OM 221 225 H1 i HN
WQ205@409226 0 223 | NHCH, HLC 227Cnpd Cnpd Cop@DUuszhos/021440

# Conpound | HC. CM HC " ' X H
212 216
CHy  CHy
213 217
H
o
HeC™™__N d
° J
218 N\ N
o)
214 O “CHq
HaC
219
215
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228 232 ,

< n CH?229 233 Ck A 230 234 ON1 1 235 1|

231 FCmpd # Conpound Cn¥#pd Conpoulid CH 1 CH O 1S 236
WQ2®5/003099 237 241 n,c CHCM 238 ",c 242 " r
BBF |,

239 243l

H -

244 '

220

221

FCL

222

223

-03.

248 -

CPCT/O82004/021440

L&, . HL

225

Eal

226

227




H. 245 249 . C; 9%\ UH 246 250 t
251Cnpd Cpd Conpound Conpound # Hj

i, C-, Ci 247
CH NM.J HV

. M.
WQ20590%6 MO H C CU N 253 M'Y 257 JL Ho 1 T PCT/USH04/021440

254 258 LJL L CM

228

229

230

231

-04 .

232
233
234
OHSC\ N /CHS
HC” N0 SN
P
235 N




M C CHL H 255 259np Conpound Cnpd Conmpound # # HH H

260 264 CH. CH* " < 261 265 d OHCO. 262 266 HC CH
WOR@@5/00309CH, . st OH 263 267Cnpd Cnpd ConpoundP@T/US2004/021440

Conpound ' HC CH OH1U 268 272 B. H1 1. C, HICC

N, . CH 269 273 i 1o NH 270 274 CHs 1 CH CH OH
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271 275Cmpd Conpound Cm#pd ' Conpound H, C 4 T3 " CM

276 Jt 11 280 1 277 281 ' u OH, 278 282 .1 HG, 279
wQ@a®sioexopd np Coi HpouuticL Conpound # H . CH, PSHUIRB4/Q1440

, 285 289 286 290 C . CH, HIC .CH, H C 287 291 HOCmpd

Cnpourttl Cnf pd Conpottnd i Cj O*C

244 248

245 249

246 250

247 251
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292 296 . 293 297 . HJ

w52 7] 4. Ceneral

i N OM 294 298
299Cn#pd Conpound Cnpd CM CM 300 303
Synt heti ¢ Met hodol ogy: P¢D021384/021440

.CM C H 295
N 301 304 L vy

The conpounds of this invention may be prepared in
gener al
for

252

T yni
IB, B, HB via amnidi
mal onat eg. [ @(210] Sch
R Rlo) 0 2% RIRZNH R’
Hﬁ%wf%% *

hes and
cme |
N

253

254

255

as ill

I below;‘w
hesi s o? conmp

by nmet hods known to those skilled in the art
anal ogous conpounds,

ustrated by the genera

ol kokyal kyl i di ne
ROPOOL, LS ON
Hf"/*‘n e
256 \

257
258
259
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R4 ORL NH HON IB (R7 )v oRV RONH RR3 1.POCI 3 RN >

NH HON 2 . RIRRNHR " - (R) - (R7 )y " 0 v Rl- R OO
WORMBNHR7 11. POCI 3 LI N1 2. R1 R2 N H [ OBC1/0$2004/021440

Treat ment of the appropriate al koxyal kylidi ne mal onate
1 (vi<ieinfra, Schenme I) with an amdine 2, 4, 6 (v
infra, Schene ) generates the correspondi ng

Subseq r
. e nt wth 5 RRATG
the pyrimdines IB, 1IB HB. [00211] Schene bel ow
depicts synthesis of the requisitelamdines 2, 4, 6
requtred, fuar the prepafation of EBJPB, |PBein the
above Sgheng | . [00212] Scheng 111N L¥FHND ,‘f‘.ﬁen HCI
I S 4 k. g
sy )
260 264 '
oYy CHy
261 265
262 266
263 267
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WO R005EI09 or

HCl, MeOH, then NH3 -
Or 4 a HC, MeOH,

6 a HC , MeCH,

N Li HVDS, t hen HClI -
then NH3 4 N. NH R7 Li HVDS, t hen HC
NH3 6 [00213] ACEHHSID84H021440

t hen

(R7)y H 2N A

of nitriles 2a, 4a, 4c with lithium

hexanet hyl di si | azi de,

foll owed by acidic desilylation,

generates amdines 2, 4, 6. Alternatively, Pinner

gener at
002141 5cnenes ]l below depi ct sis¥ntthesis ‘of ‘the
requi si te al koxyal kyl i ¢di ne mal pnat¢s 1 required for
the preparation of BB, [{IBB, I1[B in the above Schene
l. [OOZl@LV§amene [11;{OO0O0QOR X|R 4- )
R4 ORl [ §0216] Treat frent of fral o
2QpEAlEaQr t hof ormat e gi vesjal kd
268 , "0217] Scheme |V bgloy
> a cross coupling
269 273
270 274
271 275
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usi ng C2 hal opyrim di nes. [00218] Schenme |V:O XO O d

RN .R POCI, 0" H2N N2 R NHJ JRIORLR4 N R4
wabas038 RIR2ZNH oRV R2 R N A A 23c R4 N Cl PADUSRVA/021440

R2 Pd(O R2 Pd(O oRR AANORR NR7 .B R4 Pd(O

RO L/RLLAR IB23bIHBRZ R2 ORN RR3I R4 N

HB

276 280

277 281

278 282

279 283
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w@emwseodoed to di chl oropyrimdine 9 with phosphpCDUS2004/021440

— pytrrimon

[00219] Treatnment of al koxyal kylidine malonate 1 with
urea generates carboxyuracil 8,

whi ch i s subsequently

oxychl oride. Am nation proceeds at position 4 to yield
2- chloropyr|n1d|ne 10, with Suzuki coupling at C2

il

SOy

'n1d|nes

284

R

10eW tih tHe appropriate nucl eophilijc am ne
presehceg-Okywa proton sgavenger

where t [ ,tng am e i s not

nucl eophHF cy
strong base si

aryl ation with™@l ectrophile 10

Scheme VI bel ow

using C5 hal opyrim di ngs. [002

N N

285

Br=——NH-NBS

4

at C2 of the pyr|n1d|ne
nucl eophil e. [00221] Sghene V,
S ”N\BA&L‘:‘*;N Cl 11 1QTreat nent of| chl O'I,Qp‘%/‘jdum di ne

las sodi um hydj
depi ct$ synthe

N R N

W th ar

IB [1B, IPB. [00220]

i ndom ng het er oat om |
R .. R R R ON ORN

n the

%0 N cases
Ryfificienyl y
> “anijne ani: O
i de |f ol | owned by,
gives 11. [00227]
5is of conpounds | A
P3] $chenme VI: O RA 12

gengr at e%s

286

289

287

290

291
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OR NH 14 15 R4 O 2N 13 POCigq R1 N d Br 1.

RZ
n-BuLi Br- RIRRNH NR3 - ki< Rl1i NN 2. R3CHO R4 N
- N R N RPQI/Qs10M4/021440

WoR005H030978 0C 18 - 17 16 MhCo I
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[00224] Treatnment the appropriate al kynoate 12 or

ketoester 13 with an am di ne generates pyrim di none
wdaqosmbdoeh under goes el ectrophilic brom nati onPEI/USH0L/a21440
yi el d bronmopyri m di nonel5. Chlorination with
phosphorus oxychl oride followed by displacement with a
swtabl e am ne gl ves 17 c5 metal I atl on foI | oned b

[ 00225] Schjerre V bel ow depi ctswsyn hesi s of cfo‘kn'pounds
IC, PC, 111Cvia a tanfdem Suzuki strategy, [Q0226]
Schene We Cl.eRV POClq Br- HNRLR2 (D. 9eq ) “Br R NAO R
N C Hj9 OR B RV |R RQ A ~g3a RV R N
Rz Lo R4 NC| B

300 303

301 304

302

[00207] 4. General Synthetic Methodology:

[00208] - The compounds of this invention may be prepared in general by methods known to
those skilled in the art for analogous compounds, as illustrated by the general scheme below, and
the preparative examples that follow.

[00209] Scheme I below depicts general conditions for the synthesis of compounds of
formulas IB, IIB, ITIB via amidines and alkoxyalkylidine malonates.

[00210] Scheme I:
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ROI1C 22 HC OR 23c

(R7)v HC [00227] Chlorination of bronouracil

.BRO (R7)y 23b RNR2 Rz NR4 N

19

wa@bdosna®9di chl or obr onopyri m di ne 20, whi ch undeCTUER04/021440
am nation at C4 by treatnment with the appropriate

am ne RLR2NH. Suzuki cross coupling occurs at

C5to

yield 2-chloropyrimdine 22, which is subsequently
cross coupl égHwi t h boronates 23a,

23D, 230 to

give IC

2
SN

ahy
0

IB
1 2
OR \N,H
. O O R2
NH R Re_ 1.POCl; " >0 N
0 NH —_— |
HaN L 2.R'R™NH  R* N N
RN N G
| =R Z
6 Z 1B y
5
O O
R .
o) | NH R _1.POCI5
R th\\[:f:] 2. R'R2NH /L\I:f:]
7 B
[00210] Treatment of the appropriate alkoxyalkylidine malonate 1 (vide infra, Scheme III)

with an amidine 2, 4, 6 (vide infra, Scheme II) generates the corresponding

pyrimidinones 3, 5,

7. Subsequent chlorination and nucleophilic displacement with the amine R'R®NH gives the

pyrimidines IB, IIB, II1B.

00211] Scheme II below depicts synthesis of the requisite amidines 2, 4, 6 required for the
preparation of IB, IIB, IIIB in the above Scheme 1.
[00212] Scheme II:
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2. RIRNHNRA ORNHRA NR4A N 24 HoN 25 26 - (R7)v R
1 RRONNHR7 1. POCI3 N NH HON RIRZNH R4 SN 1 7 28 N
WOROORP03D99 POCI 3 R4 N 2- RLR2 29 [00230] Treat neP€T/082004/021440
al koxyal kyl i di ne mal ononitrile 24 with am dines 2, 4,

6 affords the 5- cyanopyri m di nones 25, 27, 29.
Chlorination and amnation at C4 by treatnent with

am ne j. R R NH gives the C5 cyano demMitvatives 26, 28,
30, whiTh are t hensEMPESeS#F Ul precdesors to IC PG,

| HC. [Oozg Schene TX depicts thE’2']5reti on of IB
deri vat i4ge 1, 3 34 ich alsoMadilitate

synt hesi s of corrp%‘gh seoﬁi&hér['\g%&%] Schermre I X;R2 R2 OR
MNR2 ORN RVnRNaOH EtOH HO r\'l'HNRBiI i NR4 N

Na
= SN LIHMDS, then HCI
| 5—(R")y > HoN | \———(R7)
S or _ Y

4a

HC!, MeOH, then NH3 4
Ne R’ NH R’
S LIHMDS, then HCI
O )
or
6a HCI, MeOH, then NH3 6

[00213] Treatment of nitriles 2a, 4a, 4¢ with lithium hexamethyldisilazide, followed by acidic
desilylation, generates amidines 2, 4, 6. Alternatively, Pinner reaction of 2a, 4a, 4c generates
amidines 2, 4, 6.

[00214] Scheme III below depicts synthesis of the requisite alkoxyalkylidine malonates 1
required for the preparation of IB, IIB, IIIB in the above Scheme L

[00215] Scheme III:

(@] (0] (0] (0]
R2 _R R*—C(OR);  R® _R'
\o)]\/u\o s \O I O

1
[00216] Treatment of malonates 1a with the appropriate orthoformate gives alkoxyalkylidine
malonate 1.
[00217]‘ Scheme IV below depicts synthesis of IB, IIB, IIIB via cross coupling reactions
using C2 halopyrimidines.
[00218] SchemelV:
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31 1A J LiAIH 1) RBMgBr 2) Mn@2 R N R2 V oRV R N NaH,

R1Br MnO® HOr Nr NRA N RA NR4A N> A 33 32 [00233]
w@apenofopcat i on of 1B affords C5 carboxyl at e 3RCT/US1H64/021440

infra, Schene X); alternatively reduction using

l'i thi um al um num hydri de gives al cohol 32, which can

ei ther be derivatized usi ng a WIllianson ether

yrBheS|s or axidized usigg M(FV) to g| ve al déhyd@l
R3 addltlgh\toth fo matlon of ia kL
Bn ar‘rﬁNre(Nszatl 0 N de 3 uth’lt | as
$ ovvn i n Sctreme— X (Vi de |nf a 00234] Scheneg )\Cl
Rdep@'%tsthe utility of caR e 31 in the

or exdmle

Wﬁﬁémhm

VIB 34 (V) |)

[reparati on of C5 derlvatlges ICand | B,
C5 derivatives 34 and C5 heteroaryl sys
37. [00235] Scheme XXoRV R2Z ORNR 2
(FT)2NH -N KoCO BOP R4 N V R#' ﬁéR4
LiAlH4A 2) M2 | ) SOCI2 2

RO~
@ R N/)\CI RO’ \© 23c
23a 10
R _R? / \ 2 Re
. 9 Pd(0) Pd(0) oy R
R\OJ\/EKN % "o SNOR
B |
N Pd(0) | RO” =
A NJ\® R et
B 23b e
OF{%N,R2
R3
o | SN
RN Y
B o

[00219] Treatment of alkoxyalkylidine malonate 1 with urea generates carboxyuracil 8, which
is subsequently converted to dichloropyrimidine 9 with phosphorous oxychloride. Amination
-proceeds at position 4 to yield 2-chloropyrimidine 10, with Suzuki coupling at C2 giving the
desired pyrimidines IB, IIB, IIIB.

[00220] Scheme V below depicts synthesis of C2 aza substituted pyrimidines using C2
halopyrimidines, via displacement at C2 of the pyrimidine with an incoming heteroatom
nucleophile.

[00221] Scheme V:

/
Q

/
=

Y
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NH oRV R2 oRV R2 NNRV R2Z HR 2N NHR - VMr NNr, N
*H., FRA R4 N32 35 36 TosMC RICCOC N, R NR2
WORMNSBRIN R 2 -N 37 [00236] Al kyl ation of car@Dryioat/e21440
31 (v supra, Schene IX) yields 1B, with subsequent
conversion to al dehyde 32 and reaction wth
t osyl net hyl i socyani de yi el di ng oxazol es 33.
Al ternatively, activation of the C5 carboxylate of 31
and reaction with a suitable nucl eophile gives C5 .
Treatmeng of dldorswyrivading d@ vaith tharapproprietecnuctpopbilictamine én theapresgnce of a
carboxylate w th hydrazine affords hydrazi de 35. -
proton seqyepers; %eé’eé%esc;‘ﬁ’ g8 &5k ovhely 5 e fjge il 15 mot sufficiently
nucleophilie} gneLYioh @8 thefl #iin€ AP wetht stioBZ BhR S 6 apstdlindy ﬂ?ﬂﬁd&foﬁﬁwed by
37, 002371 Sheme Xl depicts further utility o
arylation wiithyelgciroplailq 1) gives bk-epar ati on of oxadi azol es. [00238]

[00222] SSfIEe 3 het %ﬁ@@{@% o Lol ElIE T wsbiE by Spyrithibhnes.

-[00223] TSehémeMI: of nitrile 26 with hydroxyl am ne

hydr ochloori de and subsequent acyl ati on

\\\\\\\\\ O
B
12 NH NBS rﬁNH

. 14 15
R* 0 H,N
13
POCIg
AN RN R %
_ Br RiR:NH - B Ny
1. n-BuLi N -—
3 AN |
R | -— | 4 P
DA 2 2.R°CHO R4\ R*™™ "N
)
18 17 16
\\\\\\3Tfii
1 2
oR~n-R
R® |\N
)
1A

[00224] Treatment the appropriate alkynoate 12 or ketoester 13 with an amidine generates

pyrimidinone 14, which undergoes electrophilic bromination at C5 to yield bromopyrimidinone
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and cycl odehydration with an acyl chloride give 1, 3,
4- oxadi azol es. [00241] Al though certain exenplary
wepdsmoient s are depicted and descri bed above BETUS2004/021440
herein, it will be appreciated that a conpounds of the
i nvention can be prepared according to the nethods
descri bed general |y above using appropriate starting
15. Chldfﬁltaﬁéﬂ Hith ﬂ%bsﬂﬂ%%@@t 3 CHI%HFE @(Iflg%(;veﬁVlﬁ} Jh@lgl'a@enﬁé?lt ¥ Pluitable amine
dinary skill in e ar
gives 17. F&Srmpta latom fatlawed by neantiontwitnarg alglg}zm]e ylelds hydroxypyrimidine 18,

Pha | ab| 00244] As
which cal g RIRIE BhidE R oY NP BIBuRIAT entf on pr ovi des.

[00225] CBrReUE A theRsw depictsNByrithdsR 6f ebmpSiride I, JHTE ATRO A4 tandem
i on channel s, and thus the present conpounds are

Suzuki stipgRgul for the treatnent of di seases, disorders, and
[00226] C%Q:ﬂbﬁk%i i ncluding, but not limt ed to acut e,
h1-o11-r'c-—11-europath|c or inflammatory pain, arthritis,
m grane, cluster headaches, trigem nal neural gia,
herpetic neural gi a, general neural gi as, epilepsy or
eph! epsy condi tions, neurogegenerative disorders,

Brwat“ C ,-_cbcﬁor ders guchlas anX|l_ﬁ\] R@‘(bdgéjcﬂpr eSB$' on

R2

0 [ , an ne
R ﬁﬂhﬁgdocrlne di sorderg nultlple sclero ,J\
[ | e bowel syndro nd ncontlnence

Aqgordlngly, i n anot her asmEct of the present 21

i nvention, pharmaceutically accepta?l coppOsi tions

are prOV|ded wherei n these conposi ri se any

of the conpojnds as descri bed herei anff 5gsﬁbnally
[ ‘eutlcally a gceptabl e carrier,

R
N"adj uvant or_ve . N’I n enbodi npgk these
R4 \\ﬁonp03|tioﬁ§ao~, naII fur t her conprise one or, Ekf
| /dditiona-l—t—ha'-apeutlca [00245]OIRt ﬁ\ﬁ“ alsob | |

compounds -f presen§4
véntj on can exist in ﬁre@‘fo$n1fo¢mr% at et |

IC Wh appropri ate, as a phar@ceutically eptable ne
derivative there®R Accordiing to the %?%se t

i nvention, a B ticallly acceptabl e derivative
i ncludes, but 'I's nqt Hi@njed to, pharmaceutically
acceptable salt rs alts of such esters, or any

ot her adduct or a%rlvatlve whi ch upon adni ni stration
to a patient in need is gap e of providing, directly
or indirectly, a conpound™H$ otherw se descri bed
herein, or a netabolitaﬂor\\ﬁsidue

| .
RN
| Ry

nc

[00227] Chlorination of bromouracil 19 affords dichlorobromopyrimidine 20, which
undergoes amination at C4 by treatment with the appropriate amine R'R®NH. Suzuki cross

coupling occurs at C5 to yield 2-chloropyrimidine 22, which is subsequently cross coupled with
boronates 23a, 23b, 23c to give IC, IIC, IIIC.
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thereof. [00246] As used herein, the term
"pharmaceutically acceptable salt” refers to those
W@ 2006003009 ch are, within the scope of sound NMeRCT/EE2004/021440

judgenent, suitable for use in contact with the

ti ssues of humans and | ower animals w thout undue

toxicity, irritation, allergic response and the |iKke,
[00228] afigherae OGRiTbriowr demctwisyhthesis @ds @iahitdlebenédgdst 6 26k28, 30 using

A "pharmaceutically acceptable salt” neans any

makmomﬁ%% ?%XIC salt or salt of an ester of a conpound of
[00229] t ISchemB8WAN:i ON t hat, upon adm nistration to a

reciprent, is capable of providing, either directly or

i ndirect| WH a compound of this invention or an

i nhi bi i active netabolite or residue thereqf. As

used hefein e ter ibitorily tive net atﬂ)‘}N'ﬁe
Ng Oor g esi due eof " N Flat a—-bie?t%%u te Okxresi
\/Eu\m’ereof_l—s—‘al—so’an i nhi of a2vriREMige- gat ed §
. ion channel . [00247] . Ncal |y accept ab
R Bre well i in the art. gxanple, S. M
24 et aly >k ba phar maceyggi calTy acceptabl e sal tszél
detai |l N , 9,

qguti cal Sciences, 1977, 66, 1
41 y reference. Pharnmaceutically
accept abl e\gal ts of the conmpounds of this i nyenté on
i ncl ude those derl ved fromsuitable i noraan CN d

ongani£ aci ds ses. Exanpl es of pha cedtically
a'\g-gphabl e, non‘t waci d addith68%%alts ar ts of

S
H, ~o groupfo th |nor2g ik cid
2hyd bl ori ¢ acR om c ag dzNHShosp orﬁc ]cih-—(R?)y
furic acid and percl acid or with orggni c~F

aC|ds such as acetieg acid, oxallc acid, malei'C acid,

tartaric acid, citric aC|d succinic acid or nmalonic

acid or by using other nethods used in the art such as
{on exchange. O her ph&ﬂnaaéutlcally acceptable salts
ncl ude adi pat e, alm nat ascorbate aspartat e,

esuhf ben uI fate, borate,
ate—c%erate or quonate citrate,
nt &R BAYPi onatkf, Mg at e, dodecyl sul fate,
fu

eth egul fonate, formate, gl ucohept onat e,
2§1I ycer ophosphat e, gl uconsae, hem suI fate, hept anoat e,

d h | f
oo PR B L P ISR 0 €t e 5
cyanopynﬂﬁdhﬂélﬁas 2R1272120, CRloBAAiGh afBhRanERH! & RLE: ‘tregfmont v with amine

) 2- napht hal enesul fonate, nicotinate, nitfat
R'R'NH giyves) the £5 peangi deétV@thepé’ﬁoa&eiw peuch lamthﬁmpﬁlv&sum&ﬂﬂ Q),recursors to
IC, IIC, pfrcPhenyl propi onate, phosphate, picrate, pivalate,
propi onate, stearate, succinate, sulfate, tartrate,

[00231] t3uhemyalRtdepichs thel prepastibd @RABE derivatives 31, 32, 33, 34, which also

facilitate synthesis of compounds IA.
[00232] Scheme IX:
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undecanoate, valerate salts, and the like. Salts

derived from appropri ate bases include al kali netal,
W@bkdoalodaes earth netal, anmmoni um and f+(C "~al KyPQT/8S2004/021440

salts. This invention also envisions the

qguat er ni zati on of any basic nitrogen-containi ng groups

of the conpounds disclosed herein. \Water or

oi | -sol ubl e or dispersapke groducts may be obt gt neg by
oH§ R guat er ni zat i on. pré&Sentative al kali orQ aI Nal i ne

R3. e rth rretalaOBIaEtDSil dium lithium m
o gl s grrasaly

e;like. Further

eutical |y accepj:ab\€ sz i ncl ude, V\/r;qe N
te, nontoxic anponi uaternary amnml u
cations formed®usi ng—ebunt erions such as

roxi de, carboxylate, sulfate, phosphatfe,

alkath, sul fonate and aryl 1) R®MgBr

As descri bed above, the2)MnO,

eptabl e conpositions of the

hali de, h
nitrate, lo
sul fonate. [ 002

F%har paceutical l'y

Sent i nvention addi tpongll y conprise a R2. _R?
R' rrraceu\%ﬁafhby accept ab e carrl er dj uvant © orN’
0 ethIe L ch i ncMn és ncl'Udés  any, and-al|
R d| | uent s, r qui id vehicl e,
di spe or suspensi urface acti ver#ge
i sot oN agents, thickeni nﬁl‘hml sifying agents, °
psgservati ves, SO|Id bi nd -or|cants and t hg, Ilke,
as suited to the particul dosage form desired.

Rem' ngt on's Pharmaceutical Sciences, Sixteenth
on, EE W Martin (Mack Publi shi ng Co., Easton,
[00233] P§apormﬁ%9ond?rf§éi dbads Garcathesylater 3% (w@ ed Seheme X), alternatlvely
910 cal | pL40)
oot S S DR RS Bl BREESEC B PBRab 90 e

using a VEXRepon el kafthass @rokidisivaiis MAAV) eagivieal deipdd 840 InSadd1t1on to
i nconpatible with the conpounds of the invention

su
the formagionigyf T3y Wiaf&signgrdagditioriand reessidation.cilédivda P4 drs Biilitycss shown in
interacting in a deleterious manner with any
SChemeXc{(ﬁgéeronent (s) of the pharmaceutically acceptable
[00234] c Gehase Xi depicts the utitiey ofcadenylpogd binable prepbmtion bHCH detieatives IC

e e L SR

[00235] C&ché@eX:i nclude, but are not linmted to, ion
exchangers, alum na, alum num stearate, |ecithin,
serum proteins, such as human serum al bunmin, buffer
subst ances such as phosphates, glycine, sorbic acid,
or potassium sorbate, partial glyceride m xtures of
saturated vegetable fatty acids, water, salts or
el ectrol ytes, such as protam ne sul fate, disodium
hydr ogen phosphate, potassi um hydrogen phosphate,
sodi um
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chloride, zinc salts, colloidal silica, nagnesium
trisilicate, polyvinyl pyrrolidone, polyacryl ates,
wWOR0e8030pD| yet hyl ene- pol yoxypr opyl ene- bl ock poPgIESRN4/021440
wool fat, sugars such as |actose, glucose and sucrose;
starches such as corn starch and potato starch;
cellulose and its derivatives such as sodi um
rRzar goxynet hyl cel | ul osez2z eRhyl cel |l ul ose and gl | g4 ose
O adkt at e; pOé\geredtra ac | atin; Ot ale;
u

th;, malt,
@ as NEter e{h?ngﬁng'si'\l Xes;
eanut oil || cttonseeéﬂ?l,oi I, saf flpwe
; PN ol and s 20

or pol yethyl gpe a
: ate and et hyl [ aurate;
. agar: buffering ag S magnesi um hydr oxi de and
1)L‘A'Haﬂm9m hydr oxi deﬁrggﬁ%ﬁ k?{:h%@ﬁa pyrogenfree water;
i sotonic saline; Ringer's solution: ethyl al cq%ol >and
r2phpsphat e buffer sol uéiP&n RZ as vel as ot hFan TN OXi C
npati bl e | ubri cantsjjsugh as spéf uQyl & | flat e
magnesi um st ates I——as—ee%»ori ngy ag nt &
Irelleasi ng agents, chati , sweet eni Nggs
R* avy g and perfurriFﬁ’g é%e preservatives zand
3anti ants can al so bée® in the conposition,
ccordihg to the jﬁ%ggﬁgnt of e formul at or. [ 00249]
Tolenges of Conpounds'a rmaceutically Acceptable
nposi tions [00250] In yet another aspect, a nethod
RROTRt he treatnment @ |B&3afing the severity of acute,
< | ¢ roni c, neuropathycy orinflammatory pain, arthritis,
0 Lane, cluster h trigem nal neural gia,

her/eti c neural gia, gegergl neural gias, epilepsy or
RY epirlepS\condi ti ons, RieuNod® erati ve disorders,
aPsyc i c disorders sych asanxi ety and depression,

nmyot oh&, arrythm a, novenent—di sorders,

neur oendocri ne di sorders, ataxia, nmultiple sclerosis,

irritable bowel syndrone, or incontinence is provided
[00236] c ifylatiom@f @ditiorilateeB]l g danugid Schéme IXNyisids OB, with subsequent

.conpouynd, .or__a pharnmaceutically acceptable caonposition
COHV@ISI%R&%&%%H@G ézca!ﬁcbdam%wgh stesylaethyfipocyaride v oxgagles 33.
Altematifcﬁﬂr,t HiRaR5EbeHLes %’M?Ié?éq bf31 %nﬁ“?ézl&?gn fath & r&gjﬁable nucleophile

_ reatment or Il essening the severity of acute, ronic,
gives C5 pmidogerivatives 3k, wihilt reaction of the patii vatédscapbaxylaiewith hydrazine affords

R R T N——

36 and ofRidxokyB7ECt in need thereof. In certain enbodi ments
resent invention an "effective amount” of the

of the
[00237]  Sthemerdl dapiginbarihareiility o4 nitile26da heapseperatinnfsixatiorolrs
[00238] t eIt ef fective

1 2 1 2
R\N,R O‘N R\N,R
Ny 1) H,NOH * HC! R—Q N
| B\ — N | o
R4 N4K® ' 2) RC(O)Cl R* N/)@
[00239] 26 26

-111-



for treating or |lessening the severity of one or nore
of acute, chronic, neuropathic, or inflanmtory pain,
wepiosepwyo or epil epsy conditions, neurodegenerBT/U82004/021440
di sorders, psychiatric disorders such as anxiety and
depression, nyotonia, arrythm a, novenent disorders,
neur oendocri ne di sorders, ataxia, nultiple sclerosis,
[00240] leéhthﬂah{ 6f higMel 265yl hydRxyRiind hpdibihlefideand Sibdeqdent hrazla’aon
%)ounds and co%oswl ons, according to the nmethod of
andCydOdEGh refe with an aodshicside ghsyl Bt 93Ad1Ade%er ed usi ng any
1@ S f 0
02411 KR 2 A LA SRRBRTLLHE ARl L Moo fbove. and
herein, it \ﬂﬂweﬁupp@dﬁmd that 2 esmpqatihof thednventibh aanrbe prepapeiancording to the

| epsy or_epil epsy. conditi.ons, neurode rati
methods @s@&eaege@eragmﬁwawpg PSS, LorBng e oy dnethiyenerally
avmlabletg%%%?ﬁ gﬂ)ﬁie% arrythm a, novenent disorders,

uroen ocr sorders, ataxia, nultiple scler05|s
|rr|table bomel syndrone, or incontinence. The exact

red wi Il vary from subject to subject,
[00242] dggzﬁﬂllgrf@%&?f‘t’?ﬁémgéél@ PESTagR,  and gener al condi t i on
[00243] Of’hé%céﬁf&hﬁfkcce}yfb%lesc%yr@foszftzﬁnpf the infection, the
particul ar agent, its node of adm nistration, and th

[00244] | Akdisciised ebonsotheduessht inyention Eievidss campoyds that st gnhlbltors of

voltage-gaé%ciﬁrgﬁ:ugt%l (j(gq fftgaﬁg&r% Oa%g r%ﬁ?éo?]ﬁ] p?és@?@ glgigs QET; useful for the treatment

of disease§ X R&Es,Qnd cOndiaons 1hiﬁluﬂln1‘gpbuﬂnoahnnmédo hcmtﬁlchrmﬁxf, @ewropathic, or
a physi cal ly discrete unit of a ent appropriate for .
inflammatopy:p3im ribiitis Wigsane; clustepheadpghegy trigepiaLn E?lglaog%}Petlc neuralgia,

general n@lﬁ‘ﬁﬁﬁ%r %éllt%& 5rh§p1¥69§3ﬁ lcof@tibas, %ﬁﬂﬁegéne}ﬂﬁec&g&ﬁ%d%sychlatnc

ons o e present Invention wil
disorders dachded bhyxittye aatlt deglessipm hywiotinim \am'thmna,t rmo‘@;rmn@ @tsorders

nerocnd Q9o b PTER a5 BREE oD P iR ontnence
p&Rd A MpEdieby Bk pAGERr Snidigbydi heudéART deteptabl
Accordm%gl ng ;d{r%e)cg?eda\égéné E)%e se%ﬂ gf the insag?de;l tlr?[e piabe

compositiant kv pyovised: ez these ccoa:rmpm@nﬁ cemprisy &gy q hﬁlﬂe compounds as

T AT e
vehicle. I8fceA8iN dhisddimbntNtheseotdrapditiond ptibsdltyafirther camgnseabme or more

of excretion of the specific conpound enployed; the
additionaldherapeusic agentfhe treat nent; drugs used in conbination

[00245] oit a&‘lﬁl %Es‘a l%, g)?éma\%cf fatt ({%n aﬁﬁﬁ%é ¢dmpinee Hf‘ﬁre%ﬁ@ hﬁ%ﬁ@on can exist

ors we own in the nedic arts.
in free fotrmr for "tfpatmeany O whereuaimdoﬂrﬂlteelas a peanmcenticaly |m¢eptable derivative
referably a manmal

t
thereot. At torfe TSREPRAVERETL AT ANECHCA o BARESRY i includes
but is notAimitd &, pAASREREalRAcRPt-BE RN S8 halts of such esters, or any other

adduct or derivative which upon administration to a patient in need is capable of providing,

directly or indirectly, a compound as otherwise described herein, or a metabolite or residue
thereof.

[00246] As used herein, the term "pharmaceutically acceptable salt" refers to those salts which
are, within the scope of sound medical judgement, suitable for use in contact with the tissues of

humans and lower animals without undue toxicity, irritation, allergic response and the like, and
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to humans and other animals orally, rectally,
parenterally, intracisternally, intravaginally,
WO niosamered t oneal |y, topically (as by powders, PCT/US2004/021440
oi ntnments, or drops), bucally, as an oral or nasa
spray, or the like, depending on the severity of the
infection being treated. In certain enbodi nents, the
are comBONRRAMNISh04 réﬁ%néﬁ]é’ %@ﬁéfﬁﬂisﬁaﬁéugeAa@BHaﬁh%e%ﬁ@éilyOﬁ&Ebtﬁble salt”
or parenterally at dosage |evels of "about 0.0
means any nahderic 5eltngy kyt aficinpegéenhilal gorhipamdabb this :nnwgl/tllog th@t, upon
.. .apout 25 [ K of ,sulj ect. .bod one or
acminist 5 b £ RoFnl s o8Pap TR g B Oty e RS foribound of
this inve@idne&it an {nBbioAly héthdi Hetd@siag er tidm theeor Ak used herein, the term
adm ni stration |nclude but are not Iimted to,

"inhibitogilyzactite aetdholite ¢r @e@gptt@m@' awans theh e metbalite priresidya dhereof is
S y and elixirs. In
also an “ﬁ@idg’% SRR iRl " b o d dosage

[00247] f GhaBndveyticlipt Ricepthble r§a1t§i latel @M1l SkroHTRN ke bi$EHor Bxdnhyde, S. M.
art such as, for exanp wat er or other solvents

Berge, et @ﬂﬁpmbezvh?gmawglbame@ﬁbwalﬁ oy detall /. aPshaé'mﬁwaal Sciences,

1977, 66"’”1‘:1:&1 Sheor] §199:rdoﬂé§%>m h qgi%te’nceet %nﬁ@rfekaﬂ%f}ﬁacc Hﬁlﬁe salts of the
et'dte, enz I enzyl benzoate, “prop

compoungk gL thlis, 1n1elﬁlohung/1héenﬁnogﬂ dJankd fdnmatitaplefioorganic ded ocgah® acids and

bases. Eg(: L Eear ul aerlce ﬁg&l@rgg%%it éé’r&g}gpypfg& 6$Jlt10n gaelts are salts of an

amino gkd¥ rﬁﬁﬁﬂﬂofvi’chf HoYdand Geias! sucﬁ’oﬂtsy Al AoCRIdBC 9hEO0h§ddBmic acid,
fatty acid esters of sorbitan, and m xtures t’her eof .

phosphorie ¢idesulfusier acidiiand etchlorichacié gl with wrensic pads sndnasaa@@c acid,
d | n ug S. in ent n

oxalic acicf] gxlagedcg %cgg lﬂﬁgnéa %Cé§ cg&c% v\bdl\?é) 1nr1] a&ﬁl niarlonﬁg%m )6 u%mg other

methods Iﬁ&kf HNthe Grta@eh tas ol %ﬂﬁt |Othﬁ01§mbﬂn@cd&t1ezﬂw @dcbp‘tﬁble shI®¢ include
le, sterile injectable aqueous or ol eagi hous

adipate, gﬁé@l@ SPURRAIPRISPREALE o PeRFFRRSEHORAG JheatraRje:t Bistirte, brsale, butyrate,
camphorzﬂét cbﬂﬁ suttinh P! &trﬁihsggélééé}ﬂgangfmo won: ab%gﬁ@@ﬂa%e a&gjdecylsulfate

suspendi ng agent s prepara
ethanesu]zﬁmataalfennhe, funstrate] plcohwpenineb ighycemiphibsphate, glmcpmts,l hmnusulfate

heptanoaﬁal, |hgg%)|(osa’1%:$ %Ig{]q}fgcﬁaoné EXI C;g a %gés% glullat %Cfpgf Qnate; ﬁactate laurate,

lauryl suffat@ Ridfaf) %le@ite rﬂﬂ@ﬂ&etﬁ&hﬁ%ﬁlﬁ&?&l@é 2-NIhtHal @8 sidfate, nicotinate,
sol vents that may be enpl oyed are wat er, Ringer's

nitrate, ok:@teupxaﬂate palgitpte, pardoate gpreotinate, @g@ulfnﬁegﬁﬁpbcnﬂyopmnate phosphate,

pierate, R imatF ebP b it tfgﬁﬁeﬁbmgx%%ina—tﬂglenesulfonate

undecandﬁ&!;“vlalﬁratgcsﬁlté hingl (er1pes SaRs eveflofd % lidte Gagesbiaclude alkali
npl oyed i ncl udi ng_synthetic npno- or ycerldes In

metal, alh%lﬂietqaah mgtal epmeniyg aaddh (9843813’4)40535% b?rléV%’é’E alsp envisions
the quatemgatwne&aﬁrﬁft lSa‘QR: ﬁftrokéﬁ-g&ftﬁmnﬁ groups of the compounds disclosed herein.

Water or oil-soluble or dispersable products may be obtained by such quaternization.

Representative alkali or alkaline earth metal salts include sodium, lithium, potassium, calcium,
magnesium, and the like. Further pharmaceutically acceptable salts include, when appropriate,
nontoxic ammonium, quaternary ammonium, and amine cations formed using counterions such
as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate and aryl

sulfonate.
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[ 00255] The injectable formul ations can be sterilized,
for exanple, by filtration through a
whawsmeiosd -retaining filter, or by incorporatiPQI/US2004/021440

sterilizing agents in the formof sterile solid

conposi tions which can be dissolved or dispersed in

sterile water or other sterile injectable nediumprior
[00248] t AsURcrifddO2RiE, the plia@bcduticilp hedeptabhe cehp@itionsf ofathe present

compound of the present invention, it is often
mventwndfé%iiltmallﬁ qompsise\d Phamapeicatly secetatln é%é@iﬁ&a’f\‘tf gvehicle,

t €

which, asz.fég% HE éﬁﬂgx@g altl)ﬂéﬁcggig §OP&§(§ lcpﬂk dgﬁ&shrl)eernls u?d le, dispersion
or suspensrcmsﬁldi; I sunface racﬁvm amssmmmeragahtsy\ntmmqnmg or/vamﬂalmfying agents,

lubility. The rate of_ abs tion of th oynd
preservatiyg polie e, JuBFicanEs ahc e ke, Sufed oo fhe pragiculgindosage form
desired. $§{nnﬂl1 t%’é’ BeRgAduHPAN &l'éﬂ&tsal&ﬁﬂeéﬁhaﬁglt ¥5E3|W' Martin (Mack

ternatively, ayed absorption o
Publishingarcmw,t efatdny Rdmi rlD&@)erchsblmsrporanmsf ogamri¢rs used in formulating

lished b oIV|n or suspendi ng. t conmpound
pharmaceEAy HRPk R PO RS SDSHPE BB DT it dps PRy thercof
Except ink&fafThd gnm&{veﬁm@p %bilri%r ERUnE 8Sinebmbhieble WHROMB @otpounds of the
bi odegr adabl e pol yners such as
inventionpgioll aadw m@éwyg gy opdesirablpdpelngicalgeligsd o Ofherwise inate@f:tmg ina
0 n n ur t
deletenou% ';Reﬁ%{rp \KVR e%ng{hﬁlg ?og{uéb%g?&@o r‘?‘g ogllé]e 3 &%Fﬁgcgeghgég cceptable

compos1t1©ﬁﬂit§ wdelie dont&n@mfﬂdets befwithihelie svope ef tasl aivertigio ISysmeres:amples of
i n¢l.ude pol y(orthoest ers) and pol y(anhydr.i

materials Wi ¢anisery eas Phamacedirally pecepable (rraes ded %y%ut are ot hrmted to,
ion exch fsaﬁﬂinﬂﬂatﬁﬁmfr ké'afﬁglé Nek 'tlﬂﬁ’sgé?ﬁxﬁ ﬁi‘bf ﬁc],q{"zlé $HuBRA serum

at are conpat| ti ssues
albumin, bhﬂﬁqsrcxabstarmes sdadiras rpdaosmiatesr glyage rsatbladcldmlsmtmiiuunscmbﬁe partial

erabl sito S i ch .can par
elyceride S (oS TURBONREEBIE EHG SFHoNe o SUL R ElfcrLles, soeh as
protamind) ARifhie! '(ﬁﬁdhﬂﬂ Baebdene h@spﬁﬁtec Potdsfim BY&ldgas plﬁ@ﬁlﬂ\te sodium
butter, polyethylene glycal a suppository wax whi ch-
chloride, zing selts, icalleilalasi aemagneqmrtasmp@tebmlwmmlupmﬁldomdgplyacrylates
waxes, pol%quﬁéﬁ?et (g\s;o 3{1;)9(3%/ 1@%{2 %érsg@{)&hﬁt s@%&ygﬁc as lactose, glucose

and sucro[s@%&les&ibh ds &ﬁﬁ&%clf sidPothiorstatial celdivba msd ftﬁﬂd:lﬁ)\mtlves such as
ncl ude capsules tablets, pills, powders,
sodium C@Jfbgﬁmmé@y cellusen el icgllaioss gad fcs}IW@SG ffdatge P?W%ered tragacanth;

malt; gelaﬁ%npa‘fé‘ gl ?&nﬁ@ 88 a¥dcBa Bl ﬁtéreaﬁatsu 1tb&e\flﬁxes oils such as ]ig]eanut oil,

arnmdceuticall'y acceptable excipient "or carrier suc
cottonseedsm]s cdffloweridil; a;bﬁamrr ofj chvec bilnr@inosipkad soybean oil; glycols; such a

propylene glycol or polyethylene glycol; esters such as ethyl oleate and ethyl laurate; agar;
buffering égents such as magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-
free water; isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as
well as other non-toxic compatible lubricants such as sodium lauryl sulfate and magnesium
stearate, as well as coloring agents, releasing agents, coating agents, sweetening, flavoring and
perfuming agents, preservatives and antioxidants can also be present in the composition,

according to the judgment of the formulator.
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and/or a) fillers or extenders such as starches,
| act ose, sucrose, glucose, mannitol, and silicic acid,
woobioesder s such as, for exanpl e, PCT/US2004/021440
car boxynet hyl cel | ul ose, al gi nates, gel atin,
pol yvi nyl pyrrolidi none, sucrose, and acacia, c)
hunmect ants such as glycerol, d) disintegratingagents
00249] S¥ SRV und PG Phsratb Pl REABRIR CORPESiRoMT
[ ] tap?ggijstaﬂ?h, alginig acid,ﬁcé%?ain silﬂcat%s, and
[00250] sdiyetnanotch espect 2 wpthed [fort therireatment dir dessergepthe savetityaef acute,
. araffi.n, f) absorption acceglerators such. a . .
chronic, BRHORATH: 9F ATORTAIRNYc BABo AU, Gy Esaler (it ted dusadachet feeminal
neuralgia @S herptic e&@ﬁﬂﬁl{a, C%h&ﬂal ahesiliasan@plépsgerdl epilepsy conditions,
monostearate, h) absorbents such as kaolin and | .
neurodegé¢nsrativei disordetay psyghidtric) disousetscaneh sassayutiety gng gepression, myotonia,
. cal ci um st.ear at e, nesi.um t 5ol j 6. NP :
arrythrmap &1%}/8{116:{]\? }?grcge%sy Cng}q;go’%n(gog ,lﬂﬁ ncfl%o gérs,l St%)la Tg{ugt’lplg nsaleros1s, irritable

bowel sydtiréhb) @Sintditmende. is Ffbvﬁdba oafeisiie adapsislefisg ah affeaive ashnt of a
pills, the dosage formmay al so conprise bufferin

compoun@g:zr,m@mpwz@mll%smpaat&%?@s@msmwwﬂs@%ﬁ qﬁm%ﬂunflgﬁbé subject in
Ul ers i . _
e o) S0l DAY Aol 3 5 96 b APRtERcl Lting
severity Wof | &cusejgahroag, waduropshibyi @in inflagumdtery weinghis provided comprising
adnﬂniste?iglg%gteg%lctt?\gpg@g{)%g %lg ?1 gglg]gglarbcﬁ %rlpflg 5&@}@%@%&1@3{/ g(ég%ﬁt%ﬁ]%ecomposiﬁon
to a subjéét3NUARA HaRoPe IR 'cBRAN SHnbYditeRO ¥ th prdbrt BRvehtich &Y CHffective
as enteric coatings and other coatings well known in )
amount” ohhepioammonneé ot ipbamap@ﬁing]l)aaq?wgtab}q qonm@yiqndy that amount effective
.optionally cqptain acgi fyin nt C S .
o B T TS T, B 78, BEEC' B0, il Roltpatic, o
inflammatdQ IRk, e&ilepsy @ﬁb)éilep%? dondftpnenhédbdegendrative disbiders) psychiatric
) part of the intestinal tract, optionally, in a del ayed
disorders rpitheras BREI eddofdeproBEER HBYUSHBOSAEIIRE, ¢ Maveraeni (esorders,

neuroend%%ﬁg: (iigb‘}héfg,eat%&,gﬁ'igl{i#}?lsél#%fsaﬂﬁﬁﬁl eg@%rﬁﬁomé%riiﬁc ntinence.

osItrons type may al's e enpl oyed as
[00251] f iTheeompoondsodrid cantpokigiods, factdrduhgde Itixt mathod pd uheepresmit mgyention,

h exci pients as | act 1] K, S| . lJ .
may be aamu CQHstﬁ{gFlX Ié,@h}gaqnsyvgéx;%f axbcg ?{lgsf %{Hteg] acb‘pslg)u 'u%gt%ggriﬁﬁgcttwg q’& treating or
lessening! thk G&evéAY280bnel BE nffit Iof 1cERIMRAHMIS fedfbp@thiQ d&einflBmmatory pain,

m croencapsul ated formw th one or norée excipients as

epilepsy wotepilepsyoeenditibns, gehiadegrmstagioe f disordersf psychiastie disorders such as

. dr.agees.. capsul es ills. and granyl an
iy {1583 e B, B BEALHGRcB BolPeRIERRE Whorters
ataxia, miRipRASEer6 Q8 tifrthble BeweIohilitate, an thcohti®hcs OFhd BgRt Wabhnt required
known in the pharmaceutical formulating art. In such,

will varysigom ubisshifestbiachedeppding op.ihe EpisiRsuAgF: ity Sseerabifgdition of the
subject, ti{d §el?/eﬁfy Atetﬁg‘ fnfé%:@i%n,' tHE E)Iirtigﬁllai'J gégnt,slfé%cﬁ:%f administration, and the like.

The compounds of the invention are preferably formulated in dosage unit form for ease of

administration and uniformity of dosage. The expression "dosage unit form" as used herein refers
to a physically discrete unit of agent appropriate for the patient to be treated. It will be
understood, however, that the total daily usage of the compounds and compositions of the
present invention will be decided by the attending physician within the scope of sound medical

judgment. The specific effective dose level for any particular patient or organism will depend
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sucrose, lactose or starch. Such dosage forns may al so

conprise, as is normal practice, additional substances
w@edenotoban inert diluents, e.g., tableting | uPCT/US200£021440

and ot her tableting aids such a magnesi um stearate and

m crocrystalline cellulose. In the case of capsules,

tablets and pills, the dosage forns may al so conprise

upon a vQHétir OF ERebr@ SR N dEng thB Q¥sofRY b g'tﬁﬁéhla}id GReRbety of the disorder; the
opaci fyi ng agents and can als a conp05|t|on

activity offthe sp¢p@fy§ c@nm arhdoyacl mhpespem@psm)nmsl(as)l eomlgyedpthe age, body
veeie, BT FBRDEEY, o oy 8 ByB3EL o) bl ARG on, e o

admmstﬁiﬁbﬁdﬁiimfht& OfMBRGttidiP BF tHeN@ecFR IR oUEE Guipléyeddehe duration of the
olynerlc subst ances and waxes.[00261] Dosage forns

treatmenf skugsopsee 1 cambinatignsereoingideataliwithsthe apacéfic edmpound employed, and
like facto%? ggﬁs"fzﬂg}vgfm {l{y nsiedlg\f %HE (f)ﬁ]e {en . I“ngljt n?‘ ra% ﬁge%ttge&lg,?}ﬁéa%s an animal,

otf1 ons, uf

preferabliynhaianak add nﬁ)@tlﬁi’e&‘ﬁablﬂ' hﬁumaﬁl ve comoonent is adm xed
under sterile conditions with a naceutical ly
[00252] acH@pEWéC%IQP@IIYe%CC%blsWm@e@a@%ﬁ pf? higeinyentiopaaandie administered

ffar e u 0
T —
intraperitenediiyn topieallycGp EbyopoWdtﬂ'rs ointnemts, @n. drépk],l buaiis) hy an tolmi or nasal

| ates_ t he use. of transder )
s, S, RO S 5 B0 AR Pl cora
embodinfeftt iR E&HpSIfIds R rike Qﬁveﬁﬂ&@?ﬁ’%uﬁé aliRidiftereA ANy B PArenterally at

dosage forns are prepared i ssol ving or dlspen5|ng

dosage leveds eﬁmwh mgkeetopatspe 50 magikg rand Alyelerghly érom about 1 mg/kg to
about 25%% ds% aﬁa Q&{fﬁ%&%&)eﬁeﬁ%o e'r(%flrgg%gtﬁnt heg%)h;tl? 8Bﬁag}j&1e desired

therapeutkyeﬁd:dther providing a rate control ling menbrane or by

dlsper3| ng the conpound_ in a polyner matrix or gel.
[00253] | dagwyl] dpsagg eﬁcmsgga geh e%démngstra dnclpde, bmgeumes linited to,

phannacéd?.ﬁaﬂ?va%gé 23‘112}1&181‘?5]‘ Ubyic ?ierfnﬁ%r)gé t&)‘iuctl % suspensions syrups and

tage- g t Um T on channel s or Cal &1 Umrehanne
elixirs. Ipnddidomiod heNictiyp eompowids/mhe Hignitbdasagd fbrms enshtadiintmdrt diluents

commonl e SOFRLIER 1, £ BT WRa o SN nd

emu1s1f1é}?\£@tc}f1 as Nﬁ ﬁcomv%o ¥op P?‘\ﬂcoﬂol NEVA - Srb QAL - e?hyloﬁcetate benzyl
th wi shing t'o be bound by

alcohol, banztyﬁ diqnmatet, tpe@mslenet glerc«do dﬁehutﬁbnargbqobnqhwth;ﬂiommmde oils (in
cuI u for treati.ng or ] essenin
partculs§ G % ol s SeRET L ER: “rtoy 67 oBPeRcyly. ebveero,
tetrahydrafifrfuesit Aleshob pdlyqRylased EMWtsly aall f ﬁlﬁﬁa&iﬂ RRFLoPErDBM; land miixtures
NaVl.2, NaVi.3, NaVi, 4, 'NaVi.5, . Navi. 7,

thereof. Rgpides 8nerp\g1ylengs they orghggmpositions AR alsgrirgiude adimeants such as wetting
agents, eglluﬁ?@ﬁl%’ and suspending agents, sweetening, flavoring, and perfuming agents.

[00254] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation may also be a sterile injectable
solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or solvent, for
example, as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may

be employed are water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. In
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condition, or disorder. Wen activation or
hyperactivity of NaVvl. 1, NaVl1.2, NaVl. 3, NaVl. 4,
WON20#3/08309NaVI . 6, NaVl. 7, NaVl. 8, NaVl1.9, or CaR@I/B$2004021440
inplicated in a particul ar di sease, condition, or
di sorder, the disease, condition, or disorder may al so
be referred to as a "Navl. 1, NaVl.2, NaVl. 3, NaVl. 4,
sdditon e T N MR AR T riohg{ SHIs @ s Mol 73R e miom. For
this purposmahyt blond Gixed! 8 crnlbe tmphged intiludjhy synthetanmbin@ror diglycerides. In

stion TR S0 PSSR AEDH LR BB E e

00255] COTHY {rlje@fable FortHu3RIoAS H\‘E‘érs%elﬁ%ﬂvg lo. by filtration throash
[ : ypere{ﬂc]:tlwtyoo one of nore of Nav{e%n%ae y21ra10n ough a

. bacterial iefoinige flmalv1or4by Natx;,(lrp@t;atm@\ste,rmzm@vgen’is INaha . fSIm of sterile solid

I ca sea
composifg3h e e PiogIT b Bapionp SRR T r E"E 35 GUfer VR0 injectable
medium ﬂyletatub@n as an inhibitor of NaVl . 1, 2, Navl. 3,

Navl . 5, Navl. 6, Navl. 7, NaVI '8, Navl. 9,
[00256] orInC%F@g » mjongetissatiest OEQG@nmongdw@ the PreseRt inaentionbédis often

desirable @ﬁ{ dsﬂ%@ggﬁphgf Fﬁ%@éhlg)%ugf fr% snug?ﬁtafi‘{ ?1? log 1rﬁ9atrr§1u%cula1;( injection.
This may BO@GEnplisheddrytthé Dsecoferiiuid sus@ﬂh;m (Iif&ﬁrystalhﬁ@ opatnghof material

with poo%?&%galr rs]élﬁg)gi:gu? arrgte%%e S Ifotgfl: g%gé%@g{t}gmgp%gg%upo% its rate of
dlssolutléi§ %d’dl i $urh N e} Eléiieﬁc(i) qf oﬁbc\l&stalgsﬁ@ Anfa¥gstAllind Todh.! Alternatively,

enbodi nent s oundS of the Invention are
delayed alfgemubn afa rpatmmmlb/r ainghiEEul @micdpd 6&in istacedtaplished by dessolving

appreci ated that the.co u har ceutlcall .
or suspeBlRRE T64 Ab@0alibin, bt o P i<l BREOH RO el Mgl by formineg
microenddBsiBERhAWES b th kBMPBEADP i HiTegRIdable ?ineisssuchh% polylactide-

conmpounds_and pharnmaceutical | y acceptabl e conpositions

polyglycelige. Bspenslingvrandhe gatiood campevd tp Rallyraer gudithe natete of the particular

polymer Séﬁ?]zlggéﬁg gt{h e e % (o) Sp(ﬁﬁgg e?eaL1 ageﬁé rc%gtﬁéﬂeec{ a@)&%ﬂlgs of other

proce ure % 1801 2
blodegraﬂdﬂﬂes apileserst eshajee lpblycél‘tlm’estﬁfs@ cadl p@dy)(aityydedyy) 0YDdpot dinjectable
ombi nation reginen wll take into account

fomulav@aﬁﬁ%m 19 MERAFed PY EREARPEN the gompelndie Jinosemeepmicroemulsions that
are comﬂ%%%ﬁ{@o?llﬁﬁguf{ she desired therapeutic effect to be

achi eved al so be appreciated that the
[00257] t Heorapositsons fpt el omaygind Hidenisistatiesare gaefefablciuppasitories which

can be t he sgn&édlsordzbee for @ﬁﬁn‘g#?wa%v% Ventl%:,sm%ggqqpon-mtatmg

excipienﬂdSﬁ@aﬁﬁrsI §1ﬁ:ﬁtast5660§81!i&ér dhctpdtRNaEde glycol or a suppository wax which are

solid at ambient temperature but liquid at body temperature and therefore melt in the rectum or

vaginal cavity and release the active compound.

[00258] Solid dosage forms for oral administration include capsules, tablets, pills, powders,
and granules. In such solid dosage forms, the active compound is mixed with at least one inert,
pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium phosphate
and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic
acid, b) binders such as, for example, carboxymethylcellulose, alginates, gelatin,

polyvinylpyrrolidinone, sucrose, and acacia, ¢) humectants such as glycerol, d) disintegrating
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or they may achieve different effects (e.g., contro
of any adverse effects). As used herein, additional
W0 h@samend i ¢ agents that are normal |y adm ni st BCEUS1004/021440
treat or prevent a particular disease, or condition,
are known as "appropriate for the disease, or
condition, being treated". [00266] The anount of
agents siRf0ast h@RahodrNesIBRAL LiboREENpotRieSE Mpiddd dthieh, alginic acid, certain
conpositions of this invention wll "be no norethan
silicates, tand spdim carbionatesol selurion metiding egerdsrisnéls ae pathffim f absorption
cQ sition conmprising that therapeutic agent as the
scceleratG B b qfert A mri o P Rinobnd &7 Slin R0 sudl ¢ Sfgrample,
cetyl alcdho® h@p glytére] A@AOdtedrite} H)Cabilb®eRB shoh 8 BAliaSME bentonite clay, and i)
ositions wll range from about 50%to 100% of the

lubricantsgﬁoiggr@s terostaiym sisresie magnesiamctpRisisolid pobethylens ighigols, sodium
lauryl su?%%%g@?&%%ﬁg 61{%%0&? SM‘lg}E cpc\?% I%g g%ﬂ;%s\'l}geg,lt #aélﬁ?sgcl}r{dvﬁllggtﬁg td‘osage form

may also pbapriscimifferinglagyntaccept abl e conposi ti ons thereof may
al Sﬁgbe i ncqrporated_into conpositions for coating a

[00259] ; rpofid cpmpPatipRs i caimdas iype may 39 beerpplavadmsddiers in toft and hard-

filled geld¥id E:gi.sﬁ].e@lusi‘l‘l &S cxég{fﬁﬁtglaﬁrlac%s%f&rsmilﬁts $s 3 as high molecular
catheters. Accordingly, the present 1nvéention, In

weight palpethjlene ghpelstandithe likeleBheasadiongmssge fayms fof tatdetat drageeancapsules,

. i npl gnt abl e device conprisin compound of the .
pils, and| grguiles S, REEPRC AL TyEREn ST gOAlrur g SHUE Coningsiand other
coatings G¥ellS kRGwRNH SeDEhRAMIEMHDA" firthulANG At TAEY ifdy SPlidRiMlyCcontain
... for coating said inplantable device. In still another
opacifyingggents and ¢pn glsackeepita qompositiopihat tlegyuglessedthe petpledngiadicnt(s) only,

e.coa . LPNCONPL . Si co un
o mstSFHGE £ ELERuI B ATRR LTRSS, B CRPHDE mmer
ExamplesofethieddingSdasositidns thac tasliasset lichide, polyifleric MEtah&s and waxes.
) suitable for coating said inplantable device. Suitable
Solid COEpRRtQNs Ofam dinpilrE tyRs 81| alpn Bp snlovsd asf fileratipgoft and hard-filled

ol SRS OABE R BLLES,  BeSa6E KRR USELENLS motcle i
polethyleng giycals layd tieddenpat i bl e pol yneric materials such as a
hydr ogel pol yner ol ymet hy] di si | oxane .
002601 48R ve Raubaeds Foh FER iRp EnEnegpReapilied fprmpyids one or more
excipient@Gk thot& A¥bRNErné §iid MF@t@m§69 A1 U ERgeds) %ﬁgﬁfles, pills, and
The coatings may optionally be further covered by a '
.granules e3jl beprepatedpwislacodings land sbelly sushras, entasicyenatings; irelease controlling

. hyl | holipid nbj ' .
o BRSSP L S AL B PO, B, e
dosage forfnst the @GP @Birpoend ndY0BS FHmbRAt WRh AIPRE onefindrhdiluent such as

invention relates to inhibiting Navi. 1, NaVl.2, )
sucrose, hggipse 30r starch. Such dosage forms may also comprise, as is normal practice,

additional substances other than inert diluents, e.g., tableting lubricants and other tableting aids
such a magnesium stearate and microcrystalline cellulose. In the case of capsules, tablets and
pills, the dosage forms may also comprise buffering agents. They may optionally contain
opacifying agents and can also be of a composition that they release the active ingredient(s) only,
or preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.

Examples of embedding compositions that can be used include polymeric substances and waxes.
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NaVl. 4, NaVli.5, NaVvl.6, NaVl.7, NaVvl.8, NaVl. 9, or

CaVv2.2 activity in a biological sanple or a patient,
wokiosioeed hod conprises administering to the pRCT/E81004/021440

or contacting said biological sanple with a conmpound

of formula | or a conposition conprising said

conpound. The term "bi ol ogi cal sanple", as used

[00261] heDevage ford Yo Sopiddll tdtOttinsdbidl addrfRistra@bl o Ul BAPSul of this
extracts thereof; biopsied naterial obtained froma

1nventlor}-r;d}q}pélp ohptmentsy a@qtfgs, £rsapaolotionsn gelst povders.ajolutipns.ugpirays, inhalants

o a5 8T Bl 1 R L0 g i

acceptab]‘daéél‘nér adh Wiy Eleed@\/iireﬁarva{tb)di of, blﬂh‘pél a8 mdyabd .r&quifd. Ophthalmlc
activity in a blologlcal qPIe is useful for
. formulatk?ar F%EQISPP&f a%?ﬁffoé@gs areatlsaPankmpRIEd 5 Bag OTitiRithe sape of this

1nvent101% gztﬁdclﬁgutmal Sx lp?eiﬁ ef m%'tg[bnp?&{i&g?ﬁ ek i L{EE ofbﬁl%nsaéﬁnal patches,

dto stu m i on channée

which hayk dheo gildesl advastagavh pforygimg kopthdledrdetiaeryasfda tdpound to the body.
rative eval uafi new sqdi um i on channel _ .

Such dofiPRRES S IO PY | HoBIEF G HItPerGE | o GREHIGHA in the proper

medium. S@E6fptBR EnhalceistaliBko bR vIBI & fnkiehit 1B PRk g%g%orﬁﬁﬁmd across the

foll owi ng exanples are set forth. 1t shoul _ .
skin. The ft¢etan e senireliad hyrrither posidhlesrae eorftwiling membraae iovby dispersing

SE d are not to be construed as limting
the Compgﬁﬁcpl%' n@dglgeym% 5Igyl manner. EXAMPLES [00271] Exanple

[00262] 1 A3 dasitildd gefledlly hbdwe, ﬁle?cbhfpbum (ﬁuﬁ@ﬁ‘ﬂéﬁtﬂﬂ 4% useful as inhibitors
- car bet hoxyuracil 1 (3,00 nmol ?)
of voltag g6y HORHIE IRy BATSIS ercsalchem AyTels, TG0 L’fLN-type calcium channels.

In one erﬁm(ﬁﬁeﬁe @ﬁ%e&nﬁﬁﬂﬁﬂgs gﬁﬁr qﬁ&ltﬁ&n@?f tfrdl Hiv@f?t%h g C}HIE%KPIS of one or

magnet| ¢ stirrer condenser, was a
more of Na¥ilriet¥aN b2j NaWé. 3( Navi 4‘;LNa\1553NIaW16), N4Via7,sNagl s, NaVl 9, or

cove, R PR SR BB ek Bl e s
composnﬁﬁls fd PHiNASIF AREATHF RERSG Qﬂ%‘s@eﬂl %Hféesgvéﬁlt Py erQ:d condition,

the resi due was poured on o ice e sol ution
or disordg svhigess netiagion oorphyperagtivity) of r(glecQInmerﬁt pﬁﬁ\w lamm:msz NaV1.3,

oV, ST BLPE R S SRUAY R0 B A S B e in e s,

conditionpor HisotdenaWithiaetvii Soh ct@M@p&T NAed 1! Nadil YNReY1.3, Navl4,
under reduced pressure.

NaVl.5, NaV1.6, NaV1.7, NaV1.8, NaV1.9, or CaV2.2, is implicated in a particular disease,

condition, or disorder, the disease, condition, or disorder may also be referred to as a “NaVl.1,

NaV1l.2, NaV1.3, NaV1l4, NaV1l.5, NaV1.6, NaVl.7, NaV1.8 or NaV1.9-mediated disease,

condition or disorder” or a “CaV2.2-mediated condition or disorder”. Accordingly, in another

aspect, the present invention provides a method for treating or lessening the severity of a disease,
condition, or disorder where activation or hyperactivity of one or more of NaV1.1, NaV1.2,
NaV1.3, NaV14, NaV1.5, NaV1.6, NaV1.7, NaV1.8 , NaV1.9, or CaV2.2 is implicated in the
discase state.

[00263] The activity of a compound utilized in this invention as an inhibitor of NaV1.1,
NaV1.2, NaV1.3, NaV1.4, NaVl.5, NaV1.6, NaV1.7, NaV1.8, NaV1.9, or CaV2.2 may be
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resi due was dissolved in anhydrous THF (30 nL) and
cooled to 0 OC. Dinethylaniline (16.3 nL, 32.6 mol,
wWQ2@®58b30m TBDF) was added dropwi se, with stirriPgl/Us20e4/021440

a period of 10 m nutes. The solution was then stirred

at 0 OC for 1 hour. The solution was concentr at ed

under reduced pressure and the residue was purified by

I ' 0 0,

assayed gcicb{/cﬁﬁga gﬁt%ﬁg&?%ésgﬂ?%gé/nfi‘%y%oﬁ%’ %@(Qﬁﬁl@@ ?ﬁfen} (? according to
methods gyaglablle tason@ofetinevy skill in felart( obs) = 230 1; Rl = 3.49.

002641 L S95T3Ki Rl SR Sh e e BRI 95 s
inhibitorP6fi Nb (B8, Deth: e%@bdﬂ!i‘iﬁéﬂts compounds of the 1nvent10n are useful as inhibitors
tetraki s(triphenyl phosphi ne) - pal | adi um(0) (25 nmg, 0.02

of NaV1gnand) Ca¥6bai dmsth oden enbodingenss compogndddfithe invedtian ayl useful as

RS solution), and acetonitrile (0.55 nL). The
mhlbltors\?essgﬁswas seal ed and heated, with stirring, at 150 0C

[00265] T af wil) 416d bk egppiretidted tRMAME dd&ﬂ@dh@d lafd - phafiRacetiGelliyCacceptable
portion was concentrated under reduced pressure and

compositigns of dhe grseHais veRtions ¢aadbshgmplaypd an gembalterdhesepiep Hpat is, the

o 3 AERIRG N D 2015 SO s

with, priat tb, dd sytisequghl to, dnd dr @xsore Gtjer désita tber,apaiﬂ)cs oi’ nﬂ&cﬁl 5ﬁ)cedures

The parti%g]gr go';%tmlgm%g)fgl?ég %pnhhér}_%mgq g? pfpgecglrg itQ p}inﬁ@y m a combmatlon

regimen %@l %ﬂk'eQHtoozfccguﬂ'f%ﬁﬁ%MﬁﬁW Qf‘t}ferdésﬁecffﬂ{egagggn& arfforprocedures and
mmol ) and anhydr ous Et 2(

the desired tharapraitik edfect tm dnebarﬂnefyné dltf Wdls lkelseqs ppreciafietithat the theraples

netcstlre added lithiu
emnployed AHLF b Pl 0 860 iy St o Fom cppppl am inventive
compount @) atﬂhﬁm@rﬁﬁcdﬂ\t@z&e&@ Wit b RBor a8kntGiséio théMe the same disorder),
solution was stirred at anbi ent tenperature for

24
or they mayaghieye differenritrgts {9 sontinli Sranaadverseettlicts). Adawsed herein,
r O 0
o 8 88 0 BI040 5o T Yt
disease, cxqurdition,po¢ knawn m&ppﬁa@ﬁaﬁtfbmhg H}Sem%@obﬁltiohﬁbemg treated".

addi ti on of satyrated aqueous KOH sol ution (50
1002661 Tiiberirppumeotaddtign begroiie ASceLREpseny £ th QL(?OH%PPSIU%% of this

inventionOkIBY o ﬁ@fetth%ﬁle\@ﬁ{o%ng gp\'v&ﬁg oﬂﬁ e( M erdh i ina cqmrposmon

evapor ated to ryness un uce pr essure to o
comprisifg (hat therapeutic §@nbmnthe @dbPmstivel agentasPraferatgi thet anowslaf @dditional

therapeutic agent in the presently disclosed compositions will range from about 50% to 100% of

the amount normally present in a composition comprising that agent as the only therapeutically
active agent.

[00267] The compounds of this invention or pharmaceutically acceptable compositions
thereof may also be incorporated into compositions for coating an implantable medical device,
such as prostheses, artificial valves, vascular grafts, stents and catheters. Accordingly, the
present invention, in another aspect, includes a composition for coating an implantable device
comprising a compound of the present invention as described generally above, and in classes and
subclasses herein, and a.carrier suitable for coating said implantable device. In still another

aspect, the present invention includes an implantable device coated with a composition
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Mt (obs) = 151.2; Rt = 0.85. [00275] To a stirring
sol ution of 2-nethoxybenzam dine 5 (3.00 g, 20.0
wormbpo3oed et hyl et hoxynet hyl enenal onate (4. 00 pdT/UZ2080021440

g, 20.0 mmol) and anhydrous EtOH (25 nL) in a 250 nL

t hr ee- necked round-bottoned flask equi pped with a

magnetic stirrer was added sodi um et hoxide (7.50 ni,
comprisn%’a Qofffﬁ@ind of ¥ prBseit %ntfﬁ'n%vﬁe%tﬁ& SEnck Y huYECsnd iRlcldises and

The solutionwas stirred at anbient tenperature for

subclasses higraim,. anttiaecaniisat Witebldfor p@a,nmgd;mdrm@lmibl@ @evmt) Sart@blc coatings

the .sol uti.on s acidified t
ond the ghftGaliRetia R o BSu BT bkl Bubbi i eiiPa SONIS Rabigts 6,099,562,
5,886,026 d T, ANI2E. ABE cbahgdase §picaly bMaSapatié pSM%@l’bQﬁﬁéhéleuch as
dryness under reduced pressure to tain

a hydrogel7 pelymies polgmoshyldisiloxanss mlmptoéacéme, cpol}mhy qn@bslycei polylactic

acid, eth uxge gr% ﬁgaﬁetoé 29(& ﬁ%f}{res[ g-f%?og] n,’;[;r@? )co rp'&rs [)rlﬁ(ajg F%)Blotb%ly be further

covered d)yyCahl aiitable (&zond)ofl fﬂlﬁrc%ﬂﬂzoﬁb, tﬂbﬂ)%acdhﬁdks?d polyethylene glycol,
round- bottonmed fl ask e&glp ped with netic stirrer
phospholipids (0t gambipione ribeieot slr%mafeﬁomrolhddr spyflgmdarisics in the
itflo: 10 nL, 16.3 mmol) in a single portion. The
ComI)OSIS,uspensl on was heated at reflux for 1 hour and slowy
[00268] f gxnothbr aaspbataof thel invextion Telates abd unhxbmnmNaNdrig eNaVh2eiNaV1.3,

v, R 6 BT SV, S L S VA ol B i

or a patici8 | g clt ARERIAL oAl RHe ARUARITerRR0b YRR PAEAL, m?%hﬁctél_%smd biological
solution. The mixture was partitioned bet ween

sample withca sprapoundeof dorparin d qyor edmaposition cdxmmmr(g\@st:e@)mm The term
“blOlOglC%lVS%gﬁ)i%{ gsdqug hgre}é;n %?c u nde{th%q% gl)%‘ugag gr \%ﬂ (i tglé% I%F gx ﬁﬁr}hereof

biopsied {rakg)al sbAR3d Zron?fa marﬁmﬁB or @(trio@ﬂﬁfdof Tandablsbd,r dalig) urine, feces,
sol ution of 7 , 0.34 mmol) and CH2CIZ(10 n)

semen, tepﬁ,gr@ber,hgdylﬂﬂl@é Oﬁéé’ﬁ%fds theteRB- bot t oned fl ask equi pped

00261 oRITRGH I, NIV e UL S TAGTNS . v,
- NaV1.9, or flaVe, aditvity 18 aGﬁolo"g'iwl sahpit iionsefelsfos ta vz[rmﬂy af purp8sd3CGhat are
known to (B}elﬂ]f gﬂflr tﬁw dsui:laltﬂgrpg#%gﬁ? Bg‘bg}"‘f g%rp Pl ited to, the
study of §6dif@ jolYEBAnefNR lﬁ%ﬁ)%ﬂfaﬂﬁﬁ‘}' pﬁtﬁofégié@ﬁ?& 4% h; ARFPHEEDmparative

pressure to obtain 0% yi el d) as
evaluation ofin¢w sodjwinjien channel(lg}yb)tors 279. 1; = 4. 50.

[00270] In order that the invention described herein may be more fully understood, the

following examples are set forth. It should be understood that these examples are for illustrative

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

EXAMPLES
[00271] Example 1:
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HO [00278] To a stirring solution of 9 (95 ng, O0.34
mol ), Et3N (0.15 nL, 1.10 nmmol), and THF (2.0 nL) in
wW@2®8/00d09¢ hr ee- necked round-bottoned fl ask equP@pPEs2004/021440
with a magnetic stirrer was added di nethyl aniline
(0.55 nm, 1.10 mmol, 2.0 Min THF) dropwi se, with
stirring, over a period of 2 mnutes. The sol ution was
then stirred at anbient tenperature for 1 hour. The
s@l uti gn was concentrated and purified by HPLC (10%to

CN) to obtain 9 as trifil uorpacetic acid salt
o 11 ngyg:s mmol 82%%3[\@ ine solid. Mkl
288

0; Rt =3.47. 3 io [0QR79] |To a stirring
3 (1.00 g, 3.70 nmol) (50 mL) in
a 250 mL three-necked round-bottoned“flasR equi pped
withsa magnetic stirrer was added, 1. ON aqueuos NaCH
solution (26.0 nm., 26.0 mml ). The sol uti on was
stirred at 70 OC for 2 hour. The solution mas

acidified to pH = usi ng cone
[00272] pasi fpaatirsie hharsien gt orS erviaeie 1ASD o b mmah aed

n
phosho DR BRTa s 1) 318050 D R EEIEL O ) i v
a magnettocstmbr andreflox @Ondéhsq;;, was aliled [N dﬂmhylamhde) (2280 mDLwihé.8 enmol)

2
ina singl§Bugtp, 11 sSeTHPE a5 hedled & gfor 40 Fbpip e RNy Tormed a
clear solw#ioRY dhe vslutibi whas BorfFehtratd ﬁnc?e? Qedﬁbed ﬁ%@ﬁr@ﬁi&‘tﬁg residue was

round- bottoned fl ask eqlm a magnetic stirrer
poured oxfadced8@ 8)-| Thansolihical was meﬁy@l pHd=e9 PEsiBg concensa®d aqueous

sodium b o’n1]'1e 8Mt109 -I’l:hlg %IPQ&?J)% arficted %81]\'&’ C{i—&t@z $1§ rIlI "The

I on was Irred foom t

organic pmtmmtve& drikd (M’gSS)4$ ﬁl’adJéVagﬁrawﬂSto dﬁbdﬁﬁk urigex feﬂﬁcdﬂ-ﬁressﬁfe OThe
over_ a m nut e riod. The m xture

residue WSRO @AM EL ERBRNIL) 40d crolcs orh LC.o Pyasthglaniline (16.3 L,
32.6 mm@loﬁb'l\q'?n )Wa's Q8dddVUS5Y ke Alth &ﬁﬁgg cﬁ%?g Bgl‘?ocfiéfy f%%iﬁmutes The

under re Jpressure to ‘obt ai n
solution Wamﬂhgen &ﬁ%dyat @I °6)foad haumtiTHessobdiondvas I\tbhce(nda’&)j wmd&3ediked

pesurs 4 g S i B St by P R 0
ethyl acetate) to obtain 2 (1.70 g, 7.34 mmol, 45% yield) as a yellow oil. M-+1 (obs) = 230.1; R,
=3.49.

0 \N/ Q
/\o/u\f\N P /“\Ek
N)\CI )\©

[00273] A 5 mL microwave reaction vessel was charged with a mixture of 2 (50 mg, 0.22
mmol), phenylboronic acid (39 mg, 0.32 mmol), tetrakis(triphenylphosphine)-palladium(0) (25
mg, 0.02 mmol), sodium carbonate ( 0.55 mL, 0.22 mmol, 0.40 M aqueous solution), and
acetonitrile (0.55 mL). The vessel was sealed and heated, with stirring, at 150 °C for 10 minutes
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nmL t hree- necked round-bottoned flask equi pped with a
magnetic stirrer was added nmanganese(rV) oxide (2.87
W@200380097mol ) in a single portion. The m Xt urBCTES2004/021440
stirred at roomtenperature for 3 hours. The m xture
was filtered through a bed of Celite(r) and the
filtrate was evaporated to dryness under reduced
via micrk SRSittaiation. OPlicddranke porfibA Wi coRech@afdiRhder368ackl ?Lé@ure and the
. as a white solid. M (obs% =228.2; R = 3.42.12 13
residue waygpigipipd by sics gpkahromgategiaphy using (0072 h¢xanes, 1% @h@acetate) to

: M) in.a 10 = d
obiain 3 (9ftely CR0 pEIED 4T Sl leg e o O IHRIGRER e 218
GH), 4.3 280 0R48-TESCH, GHY8:39-84B g0 DI 190 S DHTIM+ 1L (oFB) 819D 3; R, =
3.0 Min Et O dropw se, at 0 0OC, over a 5 mnute
2.97. period. The m xture was stirred at roomtenperature
for 30 minutes. The m xture mas partitioned between
Et and H2O. The organic pprtion was dried (MySOzO d
aporated to dryness 4Rg %Hced pressure. The
obt ai ned—TesTdUeNas lved Th CH2Cl 2 (10 nl).
nganese(|V) oxide 0 §.O nmol ) was added in a
e was stirred at room
4 tenperature for 3 hourss; The m xture was filtered

through a bed of Celite(r) and the filtrate was
[00274] oy apdP s sEaringsaliptionef 2-mpdexyheasontie #(28€ gr 22.5 Mhmol) and
I . . . 0/ R
o354 83 PLSH Bt R i
magnetiostipter wa8 ¥ddeiddithipnmatsexameathiytdisikedried4s .MﬁhL,(éTﬂlSﬁnrYolZl?:@ M i hexane)
. R = 95. 10 14,[00283]. To a stirring solution of 10
dropwise gt s i The PRI W it Ambent temperaiure for¢ hours.
2.0 N aqiigtRl HAREuABR WS eMeruiadll a@pitst dver £3¢ te period at 0.°C. The
. single-necked reaction vessel “equi pped wth a" nmagnetic
solution wes$ stiread afambicat tethpertaedoiiiheurs.0ThGaqriepuOp@aommak nade strongly

SR T R e -
with CHiG12(3 1 40 filf) e TRE bidahRbobtYorsFkdre CdAbES, (ﬁﬁ%’(@%%@}a, ahg e\é%)orated
mg, O.

obtain 14 as a trifluoroacetic acid salt (1 ]
to drynesgipgler roduged pegssiire isobiaiyf (L20s%(7:29. mwiel, 36Fngipld) a8 Hight tan solid.
M+1 =13 44 U [00284] To a stirring solution of 10
* (Ob%%log)gln%’fkt(ﬂ%g{mml ), pyrrolidine (29 ng, 0.41 nmol),
Et 3N (83 ng, 0.82 mml), and anhydrous DVMF (1.0 niL) in
a 1nL gingl e-necked reaction vessel

NH,

(e} (o]
R /\O/U\E“\NH
i /ﬁ©
6
o :

[00275] To a stirring solution of 2-methoxybenzamidine 5 (3.00 g, 20.0 mmol), diethyl
ethoxymethylenemalonate (4.00 mL, 4.30 g, 20.0 mmol) and anhydrous EtOH (25 mL) in a 250
mL three-necked round-bottomed flask equipped with a magnetic stirrer was added sodium
ethoxide (7.50 mL, 20.0 mmol, 21% in EtOH) dropwise over 10 minutes, at 0 °C. The solution
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equi pped with a magnetic stirrer was added
benzotri azol - 1-yl oxytri s( di nmet hyl am no) phosphoni um
wheooabwey ophosphate (181 ng, 0.41 nmol) in a BCHYE®04/021440
portion. The m xture was stirred at room tenperature
for 20 mnutes. The m xture was filtered and the
filtrate purified by HPLC (10%to 99% CH3CN) to obtain
was stlrrelﬁat ambent fenfpebfRd6LT hGurd Q'hg nﬁf&utre {is odfgd 1nQo ﬁ%og?@hm and
%yield) as a white solid (obs) =
the solutlgn 285 afidif@g5p pio= 4 vwsthi cone.rHCk dl‘hﬂmrxturofwaa pal(tﬁbnﬂigbetween

crnce G P s SN B S L bt i

reduced pitdsife@b obRSn e@ﬂlsplig SPIb ﬁﬂﬁdlysk% 9R1d)%s @ villie $81id2 MIPlobs) =
60% in m neral in a singlé portion. The m xture

275.4; Roma 9@t i rred at roomterrperature for 15 mnutes. To
this solution was added 3-net hoxybenzyl broni de (66
ng, 0.33 nmol) in a single portion. The m xture was
fRltered and the filtrate pgrifi®d by HPLC (10%to 99%
CN) {to obtain 16 as_a trjifl uofoacetic acid salt (65
63%yi/l\d~)o as £ solid. M+ (obs)

si ngl
pgnetic stirrer was 4
car bona 1. 30 nmol) in Ao

m xtyure was stirred a erature_ for 5mn
[00276] Tosyf R sHTMmE sUsRPSAR eﬁﬁéfggo &g16n5nm?o s} ph QRaEorH B TIGHide (25
mL)in a 95(?1nﬂ]ﬁh€ee%6fcécpfﬁuﬁt[‘ goﬁ&ﬁe&@lé‘sﬁ(%ﬁlgmm £ %tlﬁﬁjgn%{ﬁcé gt.(ri)rr&glnd reflux

for 17 hours. The solution was c at ed
condenser, oths addepNeNsdimethyteailined 2 16 3ld uks . vmsngh)ini of siegle pyrtion. The

s SR ST PSR 2 TS v
concentrabéll urifier Mihicd équre 209 theiesidue wad pSired bftodPe (100 71Fh3_ Qolution

a stirri n% ution of benzam di ne hydr ochl ori de
was basifiefidg ph 90, upigraopFontratidagngaus spdivr biearhgnashentution aTl‘@ mixture

wes 8 By R TR a0 1A R L AR TG B

evaporated todgynets undet raduesd presurdd @btasOT (310 gf 1006 hieol( 85% Gidid) as a
0
white So@é%éﬁl%ﬂé%rﬁta% dropwi se over 10 minutes, "at 0

o] Cl o a
TN — Y
N N)D
7 8
AN
0 HO
[00277] To a stirring solution of 7 (100 mg, 0.34 mmol) and CH,Cl, (10 mL) in a 50 mL

three-necked round-bottomed flask equipped with a magnetic stirrer was added boron tribromide
(3.4 mL, 3.4 mmol, 1.0 M in CH,Cl,) dropwise over 10 minutes, at -78 °C. The solution was
stirred at -78 °C for 1 hour and then poured into a saturated aqueous solution of NaHCO; (20
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was heated at reflux for 1 hour. The m xture was
poured into H2O (25 m ) and the solution was acidified
W@ 2009003098 with cone. HC . The precipitate wasPET/US®0€eR1440
and the residual solid was vacuumdried to obtain the
i ntermedi ate pyrimdinone as a white solid (500 ng,
2.54 mol ). The obtained pyrimdi none was suspended in
mL). The brgapic@ortsononxgsodriedr(MES Q3 aﬁﬂ.évapﬂraébdﬁa drgnebsnieRN Lk pressure

d-b t ti
o cvin 41 g BT B Bk e BT bt 328150,
dlmethylanlllne(o 32 m, 2.54 mmN\l}ra single

portioff. Thé& 1 Mreflux for 1
hqour agnd sl ilon. The sol ution
/ﬁgé\ r edUces P

resi due
basi fi ed
bi cag bonat e solut
bet ween CH2Cl 2 a

pressure. To the obt ai ned resi due was added Et3N (0. 35
m., 2.54 mmol), and THF (2.0 nlL) in a 50 nL

[00278] t hr eBo BeaHRG sbRitﬁBﬂont(QSJﬂ@dOBh%&hol?‘ﬂtgml@@%Y‘AE . 1® mmol), and
magnetic stirrer. To this solution was add

THF (2.0 mﬁoalethW@ne@eéromd batteppedrftask eqlgpgedwnh aTRRnetic stirrer
I Ik u

s sade R o 00 2 8 RSBy st g ovrs

perlod offzamniltels.o Uhe sdlhﬁorswhuthen stistedbateaibian tenapeestutefde ! hour. The

solution Y34 GAREEIGBIeCERH SRHLBUPH I Oy oMo Rl S bt s a
mﬂuoroagétfbyz{c)l@&ﬁtt(ﬂ?}ngt 0.28 l?]tnﬁbp 82@9 Yida as'@whﬂ'e golhcfmm-kl (%gsgf 288.0; R,

as a clear oi ('obs) = 22
=347. 21 19 [00288] To a stlrrlng sol ution of benzan1d|ne
hydrochl oride 19 (5.00 g, 31.9 nnnLZ thyl propiolate
(3.50 gL, nol ) and anhydrdis Et (50 nm) in a

O mnutes, at O
hour

The

d was
vacuumdried to obtaln 21 (2.9 g, 16.8 mmol, 53%

[00279] yi el 'Hy a serriagwhiution o6 Bi(8.00 gk3.70 oyl 2nd EOHS0 L) in a 250 mL

three—necﬁed %Und bottomed flask equipped with a magnetic stirrer was added 1.0 N aqueuos
NaOH solution (26.0 mL, 26.0 mmol). The solution was stirred at 70 °C for 2 hour. The

solution was acidified to pH = 4.0 using conc. HCI followed by basification with EtsN. The
mixture was concentrated under reduced pressure and the residue was purified by silica gel
chromatography using (90% CH,Cl,, 10% MeOH) to obtain 10 (0.71 g, 2.90 mmol, 79% yield)
as a white solid. M+1 (obs) = 244.4; R, = 1.98.
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a 21 22 [00289] A stirring suspension of 21 (2.50 g,
14.5 mol ) and phosphorus oxychloride (17 nL) in a 100
wOorkoosiees necked round-bottomed flask equi ppedP@i/Uk2084/021440
magnetic stirrer and refluxcondenser, was heated at
reflux for 3 hours and slowy forned a cl ear sol ution.
The sol ution was concentrated under reduced pressure

and the resjdue was poured onto ice\(40 g). The obtain
itateMas filtered, washed with water, and

vacuumjdried to give 22(2 10 nmol , 76% yi el d)
4@\0 i id. Ml (obs) #1971

N~ 4.22. d 22
23 [00290] To stirfing 3ol ution (150 ny, 0.80
nmol ) and S [ ]

added di net Hyl an|

irradi atich to 15

oo P55 .%%@;@p% ST Ly B0 i

250 mL tmeem¢keals:omd».h¢tt@naioﬂlasﬁ eqmlp*)?ﬁ ‘.“’%ﬁ h g%ag%?@e( @clrg,'% nrw;s %d&?d lithium

alun“n“‘%ﬁ%‘if?d%a{%b @Sltal!ef{qui,l 1? MyindHIF) ¢ropwie oier a m mnne pdamﬂ The
solution \Krwfeﬁ% f&ﬂ?@g’fgl&ﬁﬁhe ?511@0%121 teéy' ‘@8 tfis g@l%ﬂ | I;ﬁs ﬁgﬁf %0 (10

refl ux condenser bronnsu
mL), at O(’ﬁ;o@vearg 5 10in88 peniot) Th nextutewyay gartiened datvasn LN, £1a H,0.

ot o S R i i e
* obtain 1150/72¢23 38 iBéI, es%tﬂa&mfwwM%é i ( o 23033"/

to obtain 24 (110 ng, O. 76% yI e d) as
SoHd- 1H NVR( DMSO- D 6) d 7.44~-7. 61 (m 3H), 8. 04 8 16
(m 2~I<l)\,/8 44 (s, IH) 13.23 (s, Id); Ml (obs) =

= 2.98.[00292] A stifrin ,\s‘ﬁspen& on of 24
xychloride (2.0
onmed fl ask

reduced presH
(10 g 1

[00281] To a stirring solution of 11 (750 mg, 3.27 mmol) and CH,Cl, (10 mL) in a 100
mL three-necked round-bottomed flask equipped with a magnetic stirrer was added
manganese(IV) oxide (2.87 g, 33.0 mmol) in a single portion. The mixture was stirred at room
temperature for 3 hours. The mixture was filtered through a bed of Celite® and the filtrate was
evaporated to dryness under reduced pressure to obtain 12 (710 mg, 3.12 mmol, 96% yield) as a
white solid. M+1 (obs) = 228.2; R, = 3.42.
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The solution was basified to pH = 9.0 using
concentrated aqueous sodi um bi carbonate sol ution. The

wWOorRoosem9mas partiti oned between CH2Cl 2 and HZEIT/Ukm®04/021440
organic portion was dried (MySCU and evaporated to
dryness under reduced pressure to obtain 25 (95 nmg,
.035 mvol, 88%yield) as a white solid. MH (obs) =
271. O~ R~= 4.67. [00293] To a stkL&%pg sol ution of 25
(8P ngy,)0.30 nmml) Et3N (0.10 nL, ONO0 nL) and THF

in a 1nL reaction vesgel s added

off metdfylami line (1.0 nl, 2.0 Y Min THF). The

as stirred at roomtenpgratufe for 15

"\

salt (94
oyield) as a white soli | (obs)
3.2 27 [00294] T® a stir sol ution

—EEER R e S
three-nedked rdrdd-HdbtothedHlasR eélﬁ?p'&ﬂ{lith B Ah i WRRE Ylas Qciide}ii OTh e

m xture was stirred at anbient en%erature for
methylmagnestugsbroyide (0.60 mbi L{76 srmolad.0dd de Et:0) deepwise, a00 1@, overa 5

. T Luti & M Cro et
it o1 A B B SR 0 B E e v
partition?ﬂﬁvédtﬂﬂfﬂm:t Mﬁ@%m ?I:gﬁr(lig lgbﬁidﬂ %:Ysocg&da(lvllgSO;)Afa/nd evaporated to
ri oroaceti c Id sa 3 , 0. o %
dryness dyidgy fgriced BiSHe: & heSbfainodyktdycoR ey dissodtssl ip CHRCl>-(10 i),
I. .
s BRSBTS AP s s
stirred atjrpors targperatura for 8donesc Kibe niintmelwbofittenss thrbtglsk behofi Qe and

. W1ith a magnetic stirrer and reflux cqopndenser, was .
the filalfyied G b Sy pfersiicet st Thisrondes weSpwifiedoy
HPLC (10€4 10199% OH;CNY @s!b8tain fi3ens2QtiflliboAcsMR ackRG] IS AbS8 55 mmol, 63%
under reduced pressure and the residue was aze6troped

yield) as gjvhitersglidie Ad+] fobg) $@4%1) R: TRO5r esi due was di ssol ved in
CH2Cl2 ( 10 nL) follwed by the addition O Et3N (0.50
m., 3.60 nmol) and hydrazine (0.11 nL, 3.6 mml). The
solut Nop-as stirred at anbi ent tenpetrature for 30
m flut es.| The m xture was evapofjated |to dryness under
ressure. The residue S p\ified by silica

HQel ro ography using (9
N
: 10 14

[00283] To a stirring solution of 10 (100 mg, 0.41 mmol), potassium carbonate (170 mg,

1.23 mmol) and anhydrous DMF (0.50 mL) in a 1 mL single-necked reaction vessel equipped
with a magnetic stirrer was added iodomethane (0.05 mL, 0.82 mmol) in a. single portion. The
mixture was stirred at room temperature for 2 hours. The mixture was filtered and the filtrate
purified by HPLC (10% to 99% CH3CN) to obtain 14 as a trifluoroacetic acid salt (111 mg, 0.30
mmol, 72% yield) as a white solid. M+1 (obs) = 258.2; R, =2.44.
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10% MeOH) to obtain 28 (350 ng, 1.36 mol, 74%vyi el d)
as a white solid. Mtl (obs) = 258.0; Rt = 1.66.28
WO 220630990 a stirring solution of 28 (20 ny, PCLWBS2004/021440
nmmol ), Et3N (0.05 ni, 0.39 mol), and CH2CI 2 (3.0 nlL)
) in a 50 nL three-necked round-bottoned flask
equi pped with a nagnetic stirrer, was added propionyl
chlorirdg £0.02 m, 0.26 mol). Thassokution was
stifrred [at anbi ent tenperaturefiffor 30 ninutes. The

[00284] HPL CT6H0Md W&W(lb@?%g&% ?m%glejgﬁrﬁ%g[:hne £39, e, 0.41 mmol),

trifluoroacetic acid salt
EtsN (83ymg|0:32 msnod), el andhydusius M0 db)sh ad BRGingle-iRicked BeatBon vessel

. . 97]..To. a stirri sol uti f 20 (100 ny, 0.41
equipped itk ?%ﬁy%trco ipfen ¥ia ad %ﬁaécr{p_ezrq?ﬁéﬁ?@g my, 0.98 mol)
tris(dimegtytrainb)b o finCht{afludpAdsphh (88 141 BieSl) BELKRMe portion.

. round-bottomed flask equi pped wth a nmagnetic stirrer
The mixtyreiwasetined a soaetestneratyiadonttminugs. The ouixurerwas filtgd and the

. 3 j i gl I bl nsj was heat.ed
filirate pERd by HP RO 06 B ROy TE 5 Rl alif i Sge o35
mg, 0.33umdelk, 81 Bdtieldpas whielsatidan®i+tlRebs)esiafue Rpas2 phur ed ont o

ice (100 g). The m xturewas partitioned between CH2Cl 2
and H2O. The organic portion was dried (MSCU) and
exg%pe‘rat ed to dryness under reduc pressure.  -The
reqi due was di ssolved in anhydrads CH2Cl 2 (2.0 nl)
(0.17 i, 1.20 mol),
). The solution
ht ues for 1 hour.

wced pressure.
e resi ™S (0.50 ni)
fol | owea |, r-carbad i m dazol e
@11 ngy, O 'he sol ugi on was heg¥Féd at 115 0C
for 1 hour. tion was purified by HPLC (10%to

99% CH3CN) to obtai®n 30 as a trifluoroacetic acid salt
(19 mg, 0.05 mmol, 12% vyield) as a white solid. Mt
[00285] ( obsYoa stirring solution of 11 (50 mg, 0.22 mmol) and anhydrous DMF (0.50 mL) in

a 1 mL single-necked reaction vessel equipped with a magnetic stirrer was added sodium hydride
(9.0 mg, 0.22 mmol, 60% in mineral oil) in a single portion. The mixture was stirred at room
temperature for 15 minutes. To this solution was added 3-methoxybenzyl bromide (66 mg, 0.33
mmol) in a single portion. The mixture was filtered and the filtrate purified by HPLC (10% to
99% CH;CN) to obtain 16 as a trifluoroacetic acid salt (65 mg, 0.14 mmol, 63% yield) as a white
solid. M+1 (obs) = 350.4; R; = 3.06.
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282.2; R = 3.02. 28 [00298] To a stirring solution of

acet am di ne hydrochloride (44 ng, 0.47 mol) and
w@nivpaoeoes Et OH (10 nL) in a 50 ni t hree- neckebiCT/US2004/021440

round- bottoned fl ask equi pped with a nmagnetic stirrer,

was added sodi um net hoxide (0.94 niL, 0.047 mmol, 0.5 M

in MOH) in a single portion. The suspensi on was

stirred at anbient tenperature fox 30-mnutes. The
kturelwas filtered and téf the filfrate was added 28

0.31 nmmmol). The s

porti "

(MySQGzO evapor
reduced" presg

Hrr‘m. .\t\ rrperaat/refor 24 metgfévvas
The residue was df ssol
sol uti on of s/ octanol (2.0 nmi, 20/

¥Qess under
n a
| he
sol ffti on was TWén heated at reflfux for 17B&ars with

[00286] t he W%%l@%gl&%qu 13 (%ﬁ% 3p M& fé&f-@d%o OH (0.50 mL)

r enoval e sol was co n
in a 1 mlr sidgleewckedassation vassd! guipedeittby nialE]héﬁc(sﬁﬁ% wes Qcﬂ%d potassium

carbonatg {f33h o 3PRHOpa s yiedh Bt Sheviiarestss e pBbsyaperature
for 5 minmte§d @o&ylnﬁfhyfls%{(:%ﬂﬂ&z(ﬁ%l% @lel%ﬁﬂnoiﬁqvvaé g&éd gI? Eo%lon and

S ¥a

sol uti on of t ol uene
the mixtyre wap heatedat 691 °C fpo 1 bokeed Th@ sddtlmwaﬁmelﬁttea&kunder reduced

pressure BRI e BB BS e FoL P ERnREiog (7 Gl 3%

MeOH) td b $8 (HI5 mg, 183 Dot S0 % i@m)la@a wHite 30HE.NWIEE (0bkhe 297.2; R, =
m xture was stirred at - g OC for 5 mnutes foll owed

2.83. by the dropw se addition of butyral dehyde (0.02 ni,

O'Nﬁ4 mrol ) over a 2 minute pegiode The m xture was

alll owed to warmto roomtenperature over a period of

m nutes. The resulti ol ut]ion was then portioned

et ween saturated aqueous d EtOAc. The organic

portion dried (MySCU)and evaporaté¢d to dryness under

reduced pressure. The obtain oA~ Wwasdi ssol ved in
CH2Cl 2 (5.0 nL) fol | owed 4y the addiof

19

manganese(lV) oxide (139 ng, 1.6 he m xture
was stirred at anbient tenperature fo hours. The

o e
diethyl ethhleymeihyldnmai/anat@ (1Mfmgdt. Hymmid]l) ol apdydobs Etmﬁ QL0 abHyn a 100
mL three-necked round-bottomed flask equipped with a magnetic stirrer was added sodium
ethoxide (3.50 mL, 9.41 mmol, 21% in EtOH) dropwise over 10 minutes, at 0 °C. The solution
was heated at reflux for 1 hour. The mixture was poured into H,O (25 ml) and the solution was
acidified to pH = 3 with conc. HCl. The precipitate was filtered and the residual solid was
vacuum dried to obtain the intermediate pyrimidinone as a white solid (500 mg, 2.54 mmol).

The obtained pyrimidinone was suspended in phosphorus oxychloride (3 mL) in a 50 mL three-
necked round-bottomed flask equipped with a magnetic stirrer and reflux condenser. To this
suspension was added dimethylaniline (0.32 mL, 2.54 mmol) in a single portion. The suspension

was heated at reflux for 1 hour and slowly formed a clear solution. The solution was

concentrated under reduced pressure and the residue was poured onto ice (100 g). The solution
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usi ng (10% Et OAc, 90% Hexane) to obtain 33 (15 ng,

0.05 mmol, 31%yield) as a clear oil. Ml (obs) =
we®s80308 = 2.55. C [00300] A stirring sol utPonusfoo8e1440
(10.0 g, 63.6 nmol ), phosphorus oxychloride (25.0 ni),
and N, N-di net hyl ahiline(17.0 g, 140 mmol) in a 200 nL

t hr ee- necked round-bottoned fl ask equi pped with a

was basifiSdgo pH £ 9$>tusfﬂg&fonwﬁra&a@hﬁ@b@tso&QnD&cefr@éna@e 26t e mixture
20 m nutes. The sol uti on was concentrated under

was paﬂl?@@d&éﬂﬁ@néﬁéﬁleandrﬂ@ - ERg @mgemmgrtroasw@@ledéylg_ﬁgd endl
cvaornd b8 Ik T8 B RO S T S BR300

mL, 2.54\Wa B eI dnid TTHI €310 bﬂI)\ME@ 50 G2 ek -RdttledBuURE-bolibRe @ FIg sné 1pped

portion was dried (MgSOzO d cooled to - 78 OC. To t
with a maggetig stsrernde thig selytien wrp e@evlohrntthylesﬂme 81 yals, g %m@l 20M

in THF) ok, SHPRILRE AAEK bhdh 62 bl Y8 Thiifioh s hdllsyprea at

ambient t&ﬁper‘atmet fr5.1 hthe Thedditbonvass conoantadaingdr mﬂd«-:frd predueedd the

STNSITE T N TN NTAMERTACILE X DY
- 2 % i &l L o H
obtain 20%55& ém@at kRol 21%1311e1d)3£ b AER og)z(msrlf{o §ld y 00318‘?% '—g_béssé

stirrlng solutlon of 35 (500 ng, 2.0 nnDI) and acetic
acid (3.0 nL) in a 50 nL singlepnecked round-bottoned
flask eguipped with a magnetic gtirrer was added zinc
dust (¢ [ e over a period of 5
" anmbi ent

'[lhe m;(ture was stirfled a
eratUre for 1 hour. The was poured into a

@ ion of saturated agqueous ACO ). The
ture was filtered and gartitioned |petwden CH2Cl 2
ange wat er. The organic portion was dr

concentrated under reduced pressure. The residue was
purified by silica gel chromatography using (30%

s ' RO ooy e gl

propiolat¢ (BOSDRL., 34.3and) and anmgdmls BtOH(50MII6n 6260 ﬁﬂnﬂueeQnééﬁed round—
qggk Et 3N 59 0 ., 0.58 mmol and anhydr.ous CH2
bottomed fiask gayipped ¥ %a@@gﬁetl%ﬁtﬁ@r A é@‘%@@doﬂ%?@%d@ é@éme 65.5

mmol, 219614 E@%@ (%4)315\91@ om@%nﬁte%t troro@r RS0 ﬁ%a@%@ﬁﬁéh at reflux for
chl . in a single portion.

2.5 hour. THenhistwe svasgeursd |n_rtp éﬂOe(tZS m@)mmetmmiwmmag anidified to pH =3

with concr:nl-fa.t The p;lzalgzlepltsa% WuEtlSI {RterSP R t?l‘é rreastl u%l go'f%e\{/as vacuum dried to obtain

21 (2.9 g, 16.8 mmol, 53% yield) as a white solid. M+1 (obs) = 173.20; R, = 1.74.

Ty . P

[00289] A stirring suspension of 21 (2.50 g, 14.5 mmol) and phosphorus oxychloride (17
mL) in a 100 mL three-necked round-bottomed flask equipped with a magnetic stirrer and reflux
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reduced pressure and the residue was purified via
silica gel chromatography using (3% MeOH, 97% CH2Cl 2)
W 20060039 t he am de i nternedi ate. The am de PCT/US2004/021440

i nternedi ate was added to a m crowave vessel foll owed

by the addition of CH3CN (O. 50 m),

2-(4,4,55-tetranet hyl -
condensdr) ws 2httid QX Ak Gbed hé’ury lnd fbeDPlorh8Ba tRar HIEHnMMHe)solution was

Pd(PPh3)4 (30.0 ng, 0.03 mmol), and sodi um car bonat e
concentrateg B@dq&ﬁedueeﬁmemur%andz@; resiyie WS podied ofkesicn (4t ®d Thiepbtain

prempltapéI \%S%Y&i Wa?l?ﬁ%'tVZit}ﬂe ?ft ngi ZIQCL%% {kﬁé& tg u?# fzs I&) %{ﬁﬁﬁﬁﬁl

76% y1el(1)1ﬂ,% WMtQﬁ%dCl—BKBIlI)(obs) =of%t1d); R, 3425 a tri fl uoroacetic
acid salt (26 ng, 0.07 mmol, 23%yield) as a white
solid® Mtl (obs) = 273.2; Rt = I0w7. o Ac H1 2 3
A sol ution of 5-brom)uracil 1(6.00 g, 31.4
i [ il , 94.7 mmol) in
ed to 120 OC for

. er_cgaling to RT, :
aconcentratyg M vacuo. The resi du& wa d| ol ved in
CH2Cl 2 (10]) and the pH*was adj ust‘ed to pH 8-9 by
careful add on of a saturated aqueou 3

sol ution. The phases were separated, and the aqueous
phase was extracted with CH2CI2 (2 x 100 nL). The

conbi r

00290) OSBRI 22715 M OIOLER SR APERr oS
microwaysseassalivtas @dded dimethytangine (i 5OahL 00 mmdh,ez 0% in Me®)i dhe

T e s S .
purified lf# HBLCXl@th 99%@1@'@1 t% (Q)tMl 233 8 trfﬂuor(?az:eﬁc ARkt @48'mg, 0.28

The cool i n%v[ was renoved and stirring was
mmol, 590%6(@14)@@@"7}6?6 sphdat! RT(Othe 2082vBnt 2v¥@s renoved in
vacuo. Chromat ography over silica (Et OAc in hexanes,
0-15% afforded conpound 3 (2.7 g, 36% as a yellow
LO M5 (10-99% ni z: 8, retention tinme: 3.19
1H NMVR (400 MHz, DI\/BO) d 8.29 (s, IH, 3.20 (s,

e
F
21 24 N

[00291] To a stirring solution of 21 (100 mg, 0.58 mmol) and acetic acid (2.0 ml) in a 50

mL three-necked round-bottomed flask equipped with a magnetic stirrer and reflux condenser,
was added N-bromosuccinimide (103 mg, 0.58 mmol). The mixture was heated at 60 °C for 1
hour. The solution was concentrated under reduced pressure-and the residue was purified by
silica gel chromatography using (97% CH,Cl,, 3% MeOH) to obtain 24 (110 mg, 0.44 mmol,
76% yield) as a white solid."H NMR(DMSO-Dg) § 7.44-7.61 (m, 3H), 8.04-8.16 (m, 2H), 8.44
(s, 1H) 13.23 (s, 1H); M+1 (obs) =251.1; R,=2.98.
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B(OH)2 [00304] A m xture of conmpound 3 (237 ng, 1.00
mmol ), 3-thi ophene boronic acid (128 nig, 1.00 mol),
wWOaOPPI®YY (58 ng, 0.05 mmol, 5 nol %9 and aqueRCBUS2004/021440
Na2CB (0.4 M 5 nL, 2.00 nmmol) in acetonitrile (5 n)
was heated to reflux for 75 Mn. After cooling to RT,
CH2CI 2 (10 nlL) was added and the phases were
separ@ted. The aqueous phase wa§' extracted with CH2Cl 2
0 mL), and the combiged orjganic extracts were
r MgSO and concentr .
Chrbmatgraphy over—stHica (EfOQAc {n hexanes, 0-20%
> ¥&l | ow oi | .
3. 61 mn.
65 (m IH),
[00305] A

' z: 241, rzgtent Non ti

1H NVR (40 DVSO) : d 7.98 (s, |
7.57 (m | 17(mIH) 2.86 (s, \Z
m xt ure of corrpound 4 (36 ng, 0.15 mmol),
2-(4,4,5,5)-tetranmethyl - 1, 3, 2-

[00292] d| ox Ab@ﬁﬂhgmsﬁensidrm’fmcmmﬁ Hg, 040 nbind® afd@Phds Bh&ﬂé (Bﬁ’yc%ldhde

0. 015 pmol, 10 nol % and aqgueous Na2CO3
(2.0 mL)Ml aéOmL Hhree-pecked mevmdbottempfiiagioequipppd)witlaa maseetisctispr and
s oAU MBIk PRI SR T £ 3
solution wes ¢pineentcaderpanded reédluees] Fresshiet andshd l'edld(.la- Ev%s @ainfe)l ontoﬁbé/(io )

SR 13 W Y TN I
The mixthf Wl phritidHel BRFREn LI TR Hedsc Brtf&:-i \Jfbg%ed (MgSOy)

substantially simlar to those above I'S epl ct

and evapgegisiddo Yrimehoyndef GO0 P%bteetO:Db@mpaS A50nEB, .08F pmal BABRTield) as
242.1 2.95 2 274.2 2.76 3
awhite shffd, %%&’(%f Zﬁﬁgh%b“%6i4 5 314 00 3.27

[00293] To a stirring solution of 25 (80 mg, 0.30 mmol) Et;N (0.10 mL, 0.70 mL) and
THF (2.0 mL) in a 1 mL reaction vessel was added dimethylaniline (1.0 mL, 2.0 mmol, 2.0 M in
THEF). The solution was stirred at room temperature for 15 minutes. The solution was purified
by HPLC (10% to 99% CH3CN) to obtain 26 as a trifluoroacetic acid salt (94 mg, 0.24 mmol,
79% yield) as a white solid. M-+1 (obs) = 277.8; R; = 3.23.
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6 273.10 2.76 7 358.00, 358.00 3.27,3.39 8 326.30 3.33

9 300.20 3.27 10 350.20 3.83 11 325.20 3.18 12 427.00
W@203/0089999. 4 2.31 14 332.2 3.57 15 328. 30 2.BQI/1S2004/021440

314.00 3.78 17 296.2 3.97 18 287.20 1.69 19 298.2 3.10

20 342.20 3.42 2 1 262.00 3.55 22 308. 00, 308. 30

3.23,3.09 23 368.20 3.29 24 320.00 2.87 25 356.20 3.07

26 287,00 2.58 27 281.20 2.13 28 353.00 4.91 29 288.2

321 30"378.3 4.12 9 N

l \ N /\ (0] | \ N
)\
N/km N r\@
2 27 =
[00294] To a stirring solution of pyrrole (23 mg, 0.33 mmol) and anhydrous THF (0.50
mL) in a 2 mL. microwave vessel was added sodium hydride (5.0 mg, 0.12 mmol, 60% in

N

mineral oil). The mixture was stirred at ambient temperature for 10 minutes. To this solution
was added 2 (25 mg, 0.11 mmol). The solution was then heated via microwave to 150 °C for 5
minutes. The solution was purified by HPLC (10% to 99% CH;CN) to obtain 27 as a
trifluoroacetic acid salt (30 mg, 0.08 mmol, 74% yield) as a white solid. M+1 (obs) = 261.0; R,
=4.28.

\N/ o \N/
HoN .
HO Xy Ny Y
_—* H
)\O F
N - N
10 28
[00295] To a stirring solution of 10 (500 mg, 1.84 mmol), thionyl chloride (1.50 mL) and

benzene (10 mL) in a 100 mL three-necked round-bottomed flask equipped with a magnetic
stirrer and reflux conde;lser, was added a single drop of DMF. The solution was heated at reflux
for 2 hours. The solution was concentrated under reduced pressure and the residue was
azeotroped with toluene (2 x 10 mL). The residue was dissolved in CH,Cl, ( 10 mL) follwed by
the addition of Et3N (0.50 mL, 3.60 mmol) and hydrazine (0.11 mL, 3.6 mmol). The solution
was stirred at ambient temperature for 30 minutes. The mixture was evaporated to dryness under
reduced pressure. The residue was purified by silica gel chromatography using (90% CH,Cl,,
10% MeOH) to obtain 28 (350 mg, 1.36 mmol, 74% yield) as a white solid. M-+1 (obs) = 258.0;
R; = 1.66. '
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31 271.18 3.06 32 320.10 3.11 33 340.30 4.19 34 304.10

3.50 35 326.4 1.74 36 324.00 4.65 37 288.00 3.51 38
WQ28580389%2 39 306.00 4.48 40 328.00 4.31 4 1 BADURIN04/021440

3.60 42 300.4 3.08 43 313.20,327.40 3.93,4.07 44

340.20 3.60 45 339.00 4.91 46 299.30 3.76Cmpd

JLO M5(fii/ ) LCMS No. Qos. [MrHf M B 47 375.27 4.34

48 314.10 3.36 49 326.20 2.66/,50 388.00 3.66 51 357.20

2.19 52 328.2 3.58 53 314.00¢2.40 54 314.10 2. 67

0 \N/ . v
HoN N\
2
~y AW N X
. |
F F
N N
28 29
[00296] To a stirring solution of 28 (20 mg, 0.13 mmol), Et;N (0.05 mL., 0.39 mmol), and

CH,Cl; (3.0 mL) ) in a 50 mL three-necked round-bottomed flask equipped with a magnetic
stirrer, was added propionyl chloride (0.02 mL, 0.26 mmol). The solution was stirred at ambient
temperature for 30 minutes. The mixture was partitioned between CH,Cl, and H,O. The
organic portion was dried (MgSO,) and evaporated to dryness under reduced pressure. The
residue was dissolved in anhydrous CH3CN (2 mL) followed by the addition of POCl3 (0.06 mL,
0.65 mmol). The solution was heated via microwave to 170 °C for 5 minutes in a 5 mL
microwave vessel. The solution was purified by HPLC (10% to 99% CH;CN) to obtain 29 as a
trifluoroacetic acid salt (33 mg, 0.08 mmol, 59% yield) as a white solid. M+1 (obs) = 296.4; R,
=3.18.

" N N
N \ \ \
\ N N \ N
N/ | =
20 30
[00297] To a stirring solution of 20 (100 mg, 0.41 mmol), hydroxylamine hydrochloride

(68 mg, 0.98 mmol) and anhydrous EtOH (0.50 mL) in a 10 mL three-necked round-bottomed
flask equipped with a magnetic stirrer and reflux condenser, was added Et;N (0.14 mL, 1.00
mmol) in a single portion. The suspension was heated at reflux for 24 hours. The solution was

concentrated under reduced pressure and the residue was poured onto ice (100 g). The mixture
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55 343.20 2.12 56 405.4 2.96 57 300.00 3.69 58 306. 10
3.88 59 258.0 3.22 60 328.20 3.05 61 410.29 3.84 62
W@3R50@049 75 63 272.2 2.85 64 296.00 3. 75 65 3BOI/BS2H04021440
66 292.00 2.36 67 271.4 2.00 68 300.30 3.10 69 300. 20
3.37 70 364.00 3.11 71 327.2 2.60 72 272.20 2.41 73
328.20 1.89 74 344.00 2.47 75 329.00 3.55 76 330.00

was partiioRé Befwe4PCHECE an®H’0. 400 oBfdn. fbkidPwaddrid0Me$8,) and
evaporated to dryness under reduced pressure. The residue was dissolved in anhydrous CH,Cl,
(2.0 mL) followed by the addition of Et;N (0.17 mL, 1.20 mmol), and Acetyl chloride (92 mg,
1.20 mmol). The solution was then stirred at ambient temperatues for 1 hour. The solution was
concentrated under reduced pressure. The residue was dissolved in anhydrous DMF (0.50 mL)
followed by the addition of 1,1’-carbonyldiimidazole (11 mg, 0.07 mmol). The solution was
heated at 115 °C for 1 hour. The solution was purified by HPLC (10% to 99% CH;CN) to obtain
30 as a trifluoroacetic acid salt (19 mg, 0.05 mmol, 12% yield) as a white solid. M+1 (obs) =
282.2; Ry = 3.02.

0 NH
XN \ )\Ek
28 )\©
[00298] To a stirring solution of acetamidine hydrochloride (44 mg, 0.47 mmol) and

anhydrous EtOH (10 mL) in a 50 mL three-necked round-bottomed flask equipped with a
magnetic stirrer, was added sodium methoxide (0.94 mL, 0.047 mmol, 0.5 M in MeOH) in a
single portion. The suspension was stirred at ambient temperature for 30 minutes. The mixture
was filtered and to the filtrate was added 28 (80 mg, 0.31 mmol). The solution was stirred at
ambient temperature for 24 hours. The mixture was partitioned between CH,Cl, and H,O. The
organic portion was dried (MgSOy) and evaporated to dryness under reduced pressure. The
residue was dissolved in a solution of xylenes/octanol (2.0 mL, 20/1). The solution was then
heated at reflux for 17 hours with the incorporation of a Dean-Stark apparatus for removal of
H0. The solution was concentrated under reduced pressure and purified by HPLC (10% to 99%
CH;CN) to obtain 31 as a trifluoroacetic acid salt (79 mg, 0.20 mmol, 43% yield) as a white
solid. M+1 (obs) =282.1; R;=3.01.
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80 312.20 3.49 81 286. 10, 286. 10, 286. 10

3.49,3.16,2.86,3.25 82 334.20 2.56 83 326.2 3.55 84
W31®5003029 45 85 290.30 3.49 86 311.21 3.21 87 BRBUK2004/021440

3.82 88 346.2 3.94 89 259.20 3.37 90 364.00 3.80 91

390.2 4.04 92 314.00 3.72 93 333.00 3.66 94 308.20

3.46 95 340.00 2.79 96 344.00 3.65 97 313.20 3.79Cn"pd
NLPVB (r/z) , " LCMBRT ' Ng. Obg< [MrHf A M 98 314.00

.00 99 286.10 2.81 100 2§f3.30|3.50 101 302.00 3. 76
Br 02 294.00 4.80 103 :
\N (0]

—

N/ N/

3 33
[00299] To a stirring solution of 32 (50.0 mg, 0.16 mmol) and toluene (1.0 mL) in a 20
mL two-necked round-bottomed flask equipped with a magnetic stirrer was added n-butyllithium
(0.10 mL, 0.16 mmol, 1.60 M in hexane) dropwise at —78 °C over a period of 2 minutes. The
mixture was stirred at —78 °C for 5 minutes followed by the dropwise addition of butyraldehyde
(0.02 mL, 0.24 mmol) over a 2 minute period. The mixture was allowed to warm to room
temperature over a petiod of 20 minutes. The resulting solution was then portioned between
saturated aqueous NH,C1 and EtOAc. The organic portion dried (MgSO,) and evaporated to
dryness under reduced pressure. The obtained oil was dissolved in CH,Cl, (5.0 mL) followed
by the addition of manganese(IV) oxide (139 mg, 1.6 mmol). The mixture was stirred at ambient
temperature for 17 hours. The mixture was filtered through a bed of Celite® and the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel chromatography
using (10% EtOAc, 90% Hexane) to obtain 33 (15 mg, 0.05 mmol, 31% yield) as a clear oil.
M:+1 (obs) =300.3; R, = 2.55.

T‘ 0 o v
N "
7 e —— e | N
N/Ko N)\C'
34 H 35
[00300] A stirring solution of 34 (10.0 g, 63.6 mmol), phosphorus oxychldride (25.0 mL),

and N,N-dimethylaniline(17.0 g, 140 mmol) in a 200 mL three-necked round-bottomed flask
equipped with a magnetic stirrer was heated at 80 °C for a period of 20 minutes. The solution
was concentrated under reduced pressure. The residue was residue was poured into ice-water

(300 g) and the mixture was basified with saturated aqueous NaHCO; solution. The mixture was
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104 379.00 5.09 105 309.20 2.82 106 342.2 2.84 107
364.2 3.19 108 335.20 3.53 109 346.00 2.67 110 244.4
WQ@2@®5/043099 278. 00 4.06 112 408.30 5.41 113 317.PO1/BSR84/021440
114 334.23 3.39 115 339.80 3.57 116 326.00 3.56 117
351.00 3.06 118 294.40 1.77 119 288.00 3.80 120 336.0
3.87 121 336.20 3.25 122 290.00 3.00 123 376.26 3.80
partitioneli%tv%)eﬂ-@@ G, dnld wter. SBR 21118901%%9 w2 Gridd ?M%§O})2a¥1d cooled to —
378.00 2.99 128 278.0 3. 08
78 °C. To this solution was added Et3N (8.70 mL, 63.0 mmol) followed by the dropwise

addition of dimethylamine (31.8 mL, 63.6 mmol, 2.0 M in THF) at —78 °C over a period of 10
minutes. The mixture was concentrated under reduced pressure. The residue was purified by
silica gel chromatography using (30% EtOAc, 70% Hexane) to obtain 35 (3.9 g, 19.2 mmol, 30%
yield) as a yellow solid. TH NMR (CDCl3) § 3.01 (s, 6H), 8.62(s, 1H).

Cl)_ \N - T \N/
N N
& | ~y e | X
/k /k
35 N/ Cl 36 N cl
[00301] To a stirring solution of 35 (500 mg, 2.0 mmol) and acetic acid (3.0 mL) in a 50

mL single-necked round-bottomed flask equipped with a magnetic stirrer was added zinc dust
(810 mg, 1.2 mmol) portionwise over a period of 5 minutes. The mixture was stirred at ambient
temperature for 1 hour. The mixture was poured into a solution of saturated aqueous NaHCOj3
(100 mL). The mixture was filtered and partitioned between CH,Cl; and water. The organic
portion was dried (MgSO,) and concentrated under reduced pressure. The residue was purified
by silica gel chromatography using (30% EtOAc, 70% Hexane) to obtain 36 (50 mg, 0.29 mmol,
15% vyield) as a tan solid. M+1 (obs) = 173.2; R, =2.96.

’ \N P v
“ o N
- § XN Xy OH
| — |
P &
N al
36 37
[00302] To a stirring solution of 36 (50.0 mg, 0.29 mmol), Et;N (59.0 mg, 0.58 mmol),

and anhydrous CH,Cl; (10.0 mL) in a 50 mL single-necked reaction vessel equipped with a
magnetic stirrer was added acetyl chloride (34.0 mg, 0.43 mmol) in a single portion. The
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129 330.20 2.90 130 261.00 4.28 131 301.40 3.77 132
342.00 2.95 133 318.00 3.41 134 334.2 3.46 135 301.40

W@2@6/043889 316. 00 3. 04 137 282.2 2.66 138 314. 1BCBUILH04/021440
139 288.00 3.51 140 338.00 3.12 141 285.19 3.00 142
297.20 3.71 143 286.1 3.39 144 300.40 3.09 145 359. 80
2.79 146 300.30 2.55 147 328.00 3.75 148 300. 4

mixture WasQBER dt soofAMBRpeitire BRDOMTM M The Mﬁué’ﬁlé’on%eﬁ:ra:@&i vhrfer
342.00 3.52 151 306.2 3.36 152 298.20 2
reduced pressure and the residue was purified via silica gel chromatography using (3% MeOH,

97% CH,Cl,) to obtain the amide intermediate. The amide intermediate was added to a
microwave vessel followed by the addition of CH3CN (0.50 mL), 2-(4,4,55-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenol (83 mg, 0.38 mmol) Pd(PPhs)s (30.0 mg, 0.03 mmol), and
sodium carbonate (0.50 mL, 0.40 M in H,O). The mixture was heated via microwave irradiation
at 170 °C for 5 minutes. The mixture was filtered and the filtrate purified by HPLC (10% to 99%
CH3CN) to obtain 37 as a trifluoroacetic acid salt (26 mg, 0.07 mmol, 23% yield) as a white
solid. M#1 (obs) =273.2;R,=1.77.

o) Cl N7
Br\f‘\ NH Br\(kN Br\(%j\l\
N’J*o N/J\CI N el

1 2 3

[00303] A solution of 5-bromouracil 1 (6.00 g, 31.4 mmol), N,N-dimethylaniline (12.0
mL, 94.7 mmbl) in phosphoryl chloride (18 mL) was heated to 120 °C for 2h. After cooling to
RT, the reaction mixture was concentrated in vacuo. The residue was dissolved in CH,Cl, (100
mL), and the pH was adjusted to pH 8-9 by careful addition of a saturated aqueous NaHCO;
solution. The phases were separated, and the aqueous phase was extracted with CH,Cl, (2 x 100
mL). The combined organic extracts were dried over MgSO4 and concentrated in vacuo to give
compound 2 which was used without further purification in the next reaction step: To a solution
of compound 2 (ca. 31 mmol) in THF (100 mL) at —78 °C was slowly added a solution of
dimethylamine in THF (2.0 M, 13.8 mL, 276 mmol) over 15 Min. The cooling bath was
removed and stirring was continued for 2h at RT. The solvent was removed in vacuo.
Chromatography over silica (EtOAc in hexanes, 0-15%) afforded compound 3 (2.7 g, 36%) as a
yellow solid. LC/MS (10-99%) m/z: 238, retention time: 3.19 min. H-NMR (400 MHz, DMSO):
8 8.29 (s, 1H), 3.20 (s, 6H).
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153 304.0 3.28 154 325.22 3.40 155 244.4 3.11 156
270.2 3.07 157 299.30 3.35 158 387.28 4.49 159 300. 20

WG 2005/00%9 358. 00 2. 60 161 295.00 3.50 162 364.POr/8S2004/021440
163 312.0 3.38 164 295.20 3.59 165 274.00 3.08 166
354.00 3.42 167 286.2 2.87 168 318.00 4.58 169 443. 10
3.66 170 302.2 2.56 171 262.00, 262. 00 3.19,2.54 172
347.24 3.84173 332.20 2.40 174 300. 4 . }R175 299. 30
3.66 146 _3d01.00 1.94 177 290.00 3.96s__

N
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[00304] A mixture of compound 3 (237 mg, 1.00 mmol), 3-thiophene boronic acid (128

mg, 1.00 mmol), Pd(PPhs)4 (58 mg, 0.05 mmol, 5 mol%) and aqueous Na,COs (0.4 M, 5 mL,
2.00 mmol) in acetonitrile (5 ml) was heated to reflux for 75 Min. After cooling to RT, CH,Cl,
(10 mL) was added and the phases were separated. The aqueous phase was extracted with
CH)Cl; (2 x 10 mL), and the combined organic extracts were dried over MgSO, and
concentrated in vacuo. Chromatography over silica (EtOAc in hexanes, 0-20%) afforded
compound 4 (132 mg, 55%) as a yellow oil. LC/MS (10-99%) m/z: 241, retention time: 3.61
min. "H-NMR (400 MHz, DMSO): § 7.98 (s, 1H), 7.65 (m, 1H), 7.57 (m, 1H), 7.17 (m, 1H),
2.86 (s, 6H). '

= N7 OH 0/K< = N7
S~ i B Sz

I \i + ~0 l SN OH
N el N//‘\©
4 5
[00305] A mixture of compound 4 (36 mg, 0.15 mmol), 2-(4,4,5,5)-tetramethyl-1,3,2-

dioxaborolan-2-ylphenol (32 pL, 0.15 mmol), Pd(PPhz)4 (17 mg, 0.015 mmol, 10 mol%) and
aqueous NayCO3 (0.4 M, 0.75 mL, 0.30 mmol) in DME (0.75 mL) was heated by mirowave
irradiation to 180 °C for 600s. The reaction mixture was filtered and purified by preparative
HPLC to give compound 5 as a white solid (TFA salt). LC/MS (10-99%) m/z: 298, retention

time: 2.89 min.
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178 300.4 3.28 179 309.20 2.76 180 314.10 3.23 181
302.2 3.34 182 380.00 3.31 183 259.20 3.57 184 273. 30
wW@2®9/008% 264. 00 4. 28 186 348. 00 3.27 187 311.POr/4S2084/021440
188 302.00 4.01 189 278.0 3.79 190 374.26 3.70 191
265.00 2.81 192 348.00 3.99 193 301.40 1.77 194 341. 20
2.06 195 376.2 3.67 196 361.2 2.93 197 328.20 3.28 198
[00306] 30Be 2Barac2iza89 daa4odcdnpoimap af ‘stkdvid(fotBolh Ilfchfardd By the above

M 200 328.00 3.58 201 348.24 3.44
methods or methoéb su’bst[antla'_ify similar to those above is depicted in Table 3 below.

[00307] Table 3

No e

1 242.1 2.95
2 274.2 2.76
3 280.20 1.08
4 316.00 3.14
5 314.00 3.27
6 273.10 2.76
7 358.00,358.00 3.27,3.39
8 326.30 3.33
9 300.20 3.27
10 350.20 3.83
11 325.20 3.18
12 427.00 3.11
13 299.4 2.31
14 332.2 3.57
15 328.30 2.52
16 314.00 3.78
17 296.2 3.97
18 287.20 1.69
19 298.2 3.10
20 342.20 3.42
21 262.00 3.55
22 308.00,308.30 3 23,3.09
23 368.20 3.29
24 320.00 2.87
25 356.20 3.07
26 287.00 2.58
27 281.20 2.13
28 353.00 491
29 288.2 . 3.21
30 378.3 4.12
31 271.18 3.06
32 320.10 3.11
33 340.30 4.19
34 304.10 3.50
35 326.4 1.74
36 324.00 4.65
37 288.00 3.51
38 228.2 342
39 306.00 4.48
40 328.00 4.31
41 340.20 3.60
42 300.4 3.08
43 313.20,327.40 3.93.4.07
44 340.20 3.60
45 339.00 491
46 299.30 3.76
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202 350.2 3.44 203 287.00 2.41 204 345.00 2.09 205

328.4 3.26 206 351.00 3.06 207 386.00 3.53 208 306. 2
WQ2®4/0@0% 328. 30 2.48 210 262.00 2.64 211 258. PCRU&H04/021440

212 333.2 2.59 213 316.20 3.16 214 287.8 2.99 215

259.00 2.83 216 302.00 2.78 217 302.00 3.95 218 332.00

3.20 219 322. 20 2. 65 220 355. 80 4 22 221 345.2 3.31

222 288. 00
373.00 2. 10 2@ XOM- fin.

47 375.27 4.34
48 314.10 3.36
49 326.20 2.66
50 388.00 3.66
51 357.20 2.19
52 328.2 3.58
53 314.00 2.40
54 314.10 2.67
55 343.20 2.12
56 405.4 2.96
57 300.00 3.69
58 306.10 3.88
59 258.0 3.22
60 328.20 3.05
61 410.29 3.84
62 332.00 4.75
63 272.2 2.85
64 296.00 3.75
65 360.2 4.11
66 292.00 2.36
67 2714 2.00
68 300.30 3.10
69 300.20 3.37
70 364.00 3.11
71 327.2 2.60

T2 272.20 241
73 328.20 1.89
74 344.00 2.47
75 329.00 3.55
76 330.00 2.94
77 342.00 3.36
78 400.00 3.41
79 284.00 2.88
80 312.20 3.49
81 286.10,286.10,286.10| 3.49,3.16,2.86,3.25
82 334.20 2.56
83 326.2 3.55
84 312.00 2.45
85 290.30 3.49
86 311.21 3.21
87 326.2 3.82
88 346.2 3.94
89 259.20 3.37
90 364.00 3.80
91 390.2 4.04
92 314.00 3.72
93 333.00 3.66
94 308.20 3.46
95 340.00 2.79
96 344.00 3.65
97 313.20 3.79
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227 260.0 3.94 228 290.30 3.21 229 347.24 4.05 230

243.4 1.88 231 373.27 4.17 232 311.2 2.39 233 316.00
WOEL2004/0@849 272. 20 2. 53 235 355.80 4.04 236 409. BO1/6S1964/021440

237 356.00 3.97 238 378.2 3.90 239 314.00 2.58 240

301.20 3.13 241 313. 30, 327. 30 3.50, 3.35 242 328. 00

2.85 243 404.2 4.21 244 388 27 3. 81 245 248.00 3.59

246 279. 20

282.00 3.0

(bs. t MrHf
100 273.30 3.50
101 302.00 3.76
102 294.00 4.80
103 312.2 3.62
104 379.00 5.09
105 309.20 2.82
106 342.2 2.84
107 364.2 3.19
108 335.20 3.53
109 346.00 2.67
110 244.4 2.05
111 278.00 4.06
112 408.30 5.41
113 317.00 3.28
114 334.23 3.39
115 339.80 3.57
116 326.00 3.56
117 351.00 3.06
118 294.40 1.77
119 288.00 3.80
120 336.0 3.87
121 336.20 3.25
122 290.00 3.00
123 376.26 3.80
124 324.20 1.17
125 339.2 2.80
126 297.4 2.23
127 378.00 2.99
128 278.0 3.09
129 330.20 2.90
130 261.00 4.28
131 -301.40 3.77
132 342.00 2.95
133 318.00 3.41
134 334.2 3.46
135 301.40 3.86
136 316.00 3.04
137 282.2 2.66
138 314.10 3.15
139 288.00 3.51
140 338.00 3.12
141 285.19 3.00
142 297.20 3.71
143 286.1 3.39
144 300.40 3.09
145 359.80 2.79
146 300.30 2.55
147 328.00 3.75
148 300.4 3.08

-142 -



251 295.00 - 0.80 252 323.20 2.20 253 273.20 1.77 254

225.1 3.83 255 289.4 2.41 256 282.20 3.02 257 282.10
WS@203/0@H8 297. 20 2. 83 259 296. 20 3. 23 260 426. PO1/4S1924/021440

261 253.2 4.09 262 274.4 3.90 263 283.30 3.79 264

283.00 1.99 265 362.00 2.46 266 290.00 3.41 267 275.80

3.07 268 306. 2 3 11 269 259.80 2. 46 270 293.00 2.13

271 262.0 3 .43 274
251.0 4. 07 27282, 00s. PMESI

149 314.2 3.26
150 342.00 3.52
151 306.2 3.36
152 298.20 2.96
153 304.0 3.28
154 325.22 340
155 2444 3.11
156 270.2 3.07
157 299.30 3.35
158 387.28 4.49
159 300.20 3.45
160 358.00 2.60
161 295.00 3.50
162 364.00 3.10
163 312.0 3.38
164 295.20 3.59
165 274.00 3.08
166 354.00 3.42
167 286.2 2.87
168 318.00 4.58
169 443.10 3.66
170 302.2 2.56
171 262.00,262.00 3.19,2.54
172 347.24 3.84
173 332.20 240
174 300.40 ‘ 3.12
175 299.30 3.66
176 361.00 1.94
177 290.00 3.96
178 3004 3.28
179 309.20 2.76
180 314.10 3.23
181 302.2 3.34
182 380.00 3.31
183 259.20 3.57
184 273.30 3.39
185 264.00 4.28
186 348.00 3.27
187 311.00 4.48
188 302.00 4.01
189 278.0 3.79
190 374.26 3.70
191 265.00 2.81
192 348.00 3.99
193 301.40 1.77
194 341.20 2.06
195 376.2 3.67
196 361.2 2.93
197 328.20 3.28
198 300.20 3.20

~ 199 354.0 3.67
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276 296.40 3.18 277 265.2 4.23 278 322.20 3.63 279

264.0 2.34 280 295.00 0.90 281 282.20 2.96 282 304.2
WQ206/088% 260. 2 2. 96 284 284.00 2. 44 285 308. 2BCBURLH04/021440

286 296.4 3.46 287 231.20 1.85 288 278.0 2.83 289

234.2 2.83 290 300.00 2.55 291 310.20 3.40 292 374.00

2.67 293 220 2 2. 25 294 294. 00 3.63 295 306 20 2. 88

200 328.00 3.58
201 348.24 3.44
202 350.2 3.44
203 287.00 241
204 345.00 2.09
205 - 3284 3.26
206 351.00 3.06
207 386.00 3.53
208 306.2 2.84
209 328.30 248
210 262.00 2.64
211 258.2 244
212 333.2 2.59
213 316.20 3.16
214 287.8 2.99
215 259.00 2.83
216 302.00 2.78
217 302.00 3.95
218 332.00 3.20
219 322.20 2.65
220 355.80 4.22
. 221 345.2 3.31
222 288.00 3.03
223 328.00 4.03
224 335.40 4.26
225 373.00 2.10
226 304.00 4.29
227 . 260.0 3.94
228 290.30 321
229 347.24 4.05
230 2434 1.88
231 373.27 4.17
232 311.2 2.39
233 316.00 4.24
234 272.20 2.53
235 355.80 4.04
236 409.30 5.06
237 356.00 3.97
238 378.2 3.90
239 314.00 2.58
240 301.20 3.13
241 313.30,327.30 ) 3.50,3.35
242 328.00 2.85
243 404.2 421
244 388.27 3.81
245 248.00 3.59
246 279.20 2.99
247 333.23 4.35
248 292.2 3.72
249 282.00 3.01
250 £ 293.00 1.99
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301 244.2 3.36Cmfl -LCOVMSXnfz) * LCMSR T f J , No.
orJs,mt Mtt ' 302 258.0 2.81 303 306.2 3.34 304
WQ 20058029 28 [ 00308] ASSAYS FOR DETECTI NG AND RMEABSIRDMER1440
NaV | NHI Bl TI ON PROPERTI ES OF COVPOUNDS [ 00309] A)
Optical nethods for assaying NaV inhibition properties
of conpounds [ 00310] Corrpounds of the invention are
useful as : iumion
channel s. i SDbs Hi of Mi “conpounds were
assessed as 81| ows. 800s exipressPAY the [NaV of
interest wereshl aced 12820 nicrotit@POplatgs. After an
i ncubation|p@ftod W3R 1 s were &FRined|with
fl uor escentl_dyts | senstilve td the BBAnsnenbrane
potenti al . Mmds_mpe&éﬁded_to t he
vere—sfdhul atdd with

mcrotiter o228 el The?®af| g

either a chg%a! or %g%%* cal ms%@g, to—dvoke a NaV

dependent Ire#brane—pe Hatl—ehangEt+emnbl ocked
15 95.20 3237 7

channel s, > & Stf-etwi th

trans- msrrbr-aggl potentLars sensjitive EQ’CD' Ant agoni st's
wer e det ectreggasa ucgnqpbcu mermbr 35§ ot gnt i al

response t ¢ GPE ST MRS 11e Opti gy TEMQr ane

potential &S3gy UTITT2Z&8do VOl (] - ITivg FRET
sensors degcikbeq Dy 3gnaal €2 and 136 en (Jee,

Gonzal ez, J .26&E | antdRoo Y. [Tsi en3@fl995) |" Vol t age

sensi ng by [f [26pr ¢scenzyse.80 esonance energy tlransfer in
singl e cel l[s"268i ophys3®%.269(4)|: 1272480, and Gonzal ez,
J . E. and_R62 Y. Ts358480(1997) "1 ApPéoved |i ndicators

of cell menhrdde|pot e29808] tﬂlgt us@l13¥| uorgscence
resonance enédhy!trand62d " m Bi 87 4(4):| 269-77) in
conbi nat i on ¥4 hlinst eldent atli on f AR4 measdri ng

f1 uor escenteZhanges ¥dh as | on Probe
Reader (VTRREH (Seezs%nz-a-L%z—,—Jﬂ-E,———k. Cades, et
al . (1999) i~ )QZ':'; } base@ Q,says and %f%: Fargnt ati on for
screeni ng |ﬂ%fh?nne{ 5 get-s—br “2'23’; seoy Today 4(9):
431- 439) [ Gli?gl.J.J B) 5.56\( i') uﬁt i b§.63 frefrbrjane
pot ent i al ESW_A"ET—I"U%_VW henmicgh;stinyl ati on

280 295.00 0.90

281 282.20 2.96

282 304.2 2.96

283 260.2 2.96

284 284.00 2.44

285 308.20 3.25

286 296.4 3.46

287 231.20 1.85

288 278.0 2.83

289 234.2 2.83

290 ~300.00 2.55

291 310.20 3.40

292 374.00 2.67

293 220.2 2.25

294 294.00 3.63

295 306.20 2.88

296 279.0 4.63

297 267.00 2.83

298 285.00 2.12

299 281.00 222

300 272.0 297

301 244.2 3.36
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[00312] Cell Handling and Dye Loadi ng [00313] 24 hours
before the assay on VIPR, CHO cells endogenously

wezpses®ing a NaVl. 2 type vol tage-gated NaV aPEeI/Bsmdea1440
in 96-well poly-lysine coated plates at 60,000 cells

per well. O her subtypes are perforned in an anal ogous
node in a cell line expressing the NaV of interest. 1)
On the day [ ' 30 ";ed and cells

are washed Obs. [AVEHH] itli on #2
(BS#2).2) A CC22BMPE sof uti oBSls. prepared by
mxing 5 m G88imarin 86Xk sol uti oB3i th 0%l uronic
127 1:1 and_t3én[di ss¥2Png the ni %28n thd appropriate
vol une of BS#2. 3) After bath solution is renoved from

onsosy SR 3BTt il Gt 80, Butbrmion

PROPERPIES OR'CONMPOONDS at room tenperature. 4) Wile the
—__Cells are perng stai

S are perng stained with coumarin, a 15 nL oxonol
[00309] S @ﬂ) uPptieal imethrds forj assafvnrgﬂx ay ainhﬂmﬁog griipeities of gompounds:

BACZ | ution cont. . .
(00310 e o Ind fvifiot 2 sl i Syeheidh Ot o leg P Higiom ion
channels. SA@\t‘@oﬁi‘s’t Propénties oF tedf t@thpiddeiweet &Sess€dds ERSws. SCells expressing
renoved and the cells are washed twice with 225 L of

the NaV gfgatereshwerseplased inforaicretipraplates-v Afteinn Bispkatignipstiad the cells were

stained \xg%x ﬁ?&@sfé'eﬁﬂﬁyé&r%g A@g? %?tt ul?sl‘?%e%‘n%rhlﬁ @@%I 3&"?1?6 ¥st Bompounds

were addedtpthe ndcroties phitaz €The cel]l@m smmu]atéd@dth' ﬂtm Ialohmmdaher electrical

desjre t ncentratl on to
means 1o G5k f 0 VoHEReGICIL SRR ERE PPN CRIMES e “pBlogke pifnpide which
was deted¥8d land hﬁéﬂsﬁireﬁewﬁﬁ) WRY Ynehdblard- %otgﬁ’t?dl Q@ﬁskti"vea&f‘est h&ftagonists were
i ncubated for 20-30 m nutes. Once the incubation is

detected @S) ﬁpieeneesedtm@nb@ne spomngalr mamnse to e stselyed The optipsl(mpmbrane

potential il EACEIHMGBIERAGS, BRETRERlo 268 BY, ikllen ang Toien Gee.

Gonzalez(lgpBl and 28t YOTsier Q0998) t\edlfage %bﬁkﬁ‘ngﬂ@z ﬂ&ﬁé’scéﬁceafésonance energy
ant a on| st 03|t|ve control for block of the

transfer i §ighesells] )y 4242-8P. apdoRpnzalezad oE- mb}g,lg’} Tsien (1997)
e SISO A O 55, B L
transfer” t ﬁberA 6Bicind@ind 268077 mirc lranibélation Bevitk g imstinthentatiem sfor i a®asuring
ﬂuorescer?éeechanges such as the Voltage/Ion Probe Reader (VIPR®) (See, Gonzalez, J. E., K.
Oades, et al. (1999) “Cell-based assays and instrumentation for screening ion-channel targets”
Drug Discov Today 4(9): 431-439).

[00311] B) VIPR® optical membrane potential assay method with chemical stimulation
[00312] Cell Handling and Dye Loading

[00313] 24 hours before the assay on VIPR, CHO cells endogenously expressing a NaV1.2

type voltage-gated NaV are seeded in 96-well poly-lysine coated plates at 60,000 cells per well.

Other subtypes are performed in an analogous mode in a cell line expressing the NaV of interest.

1) On the day of the assay, medium is aspirated and cells are washed twice with 225 uL of Bath
Solution #2 (BS#2).
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3)

4)

5)

6)

7

then subtracted from each assay channel. Background
intensities are obtai ned by neasuring the em ssion
WO niosneiod es during the same tinme periods fronPCT/US2004/021440

identically treated assay wells in which there are no
cells. The response as a function of tine is then
reported as the ratios obtained using the foll ow ng

A 15fuMr@C2DNPBtselutioh Yis #fepated Hyamlogh® Grldl[\/ﬁ&ﬁﬁﬁﬁ]ﬁn:shtocla solution with
j nt ens] 58qnm - . background 580 nm[00316] The data

IO%f’ TqTi¢ i#uﬁilraé@@&f@cﬁlwl\'é% K i e aRRTapRple; VRIU R 2.
iy : 10S. z r rat i a

Ader oo s b by R 620 L I TN LB TR AR of e

CC2-DMPB golation Rateoird irubated Hothe Merksfor BO hidiiteyatRedh @perature.
.. The response to the stinulus Jf?= Rf/ is then )
Whil, dhe; gplis ete. beipg staeed\avithaermRaio, #haf yigh oxonetesaliiieoivs BS#2 is

prepal @ 3 o8  EDISERE Gy D eioh SHEDE XEplat § 7S P ana 30
uL vepeFitilenprparRd FaWS 10 M FORTesRNSBnRf#\asgsypound wi th

the desired properties (positive control), such as
Aftert36 mirod¢sn £C2aRYIREist temoabe end éhotellshae meshédyricalwith 225 pL of

ent egatjve contral Responses to the negative
BSH#2 %ﬁﬁ’ﬁe( gﬁeﬁlﬂgév g}mf’c%ﬁ’%‘%ﬁ’%ﬂgﬁ”& cal cul ated as above.
'(l' a LSt I Vi i ﬁll o N
Cpon AR LABHE BB Mt 5 A1 fon, e
which st congpopaddssilved?n BNISO| Bragldedid adBidvb tieoddsired Resticohcentration

o eagl DRl Rt P IOt sk e herouiels Hheoyelume i the well

P , . i hagl.
e R E LT | .
Once shoiricubationtit eompletd MR ells dréteateto bé assAEUCoDVEBRCR(i®) 4 sodium
prepared as a 12 nmM stock in DMSO and stored at -200C
addbagguptocel: d38rldd of Path zolptiam Ht iscadded tdistiniulite dhe-NaVadependent
depolg’ltizoarti%g. 3{)0 r].liotg%racaine was used as an antagonist positive control for block of the

NaV channel.

[00314] Analysis of VIPR® Data:

[00315] Data are analyzed and reported as normalized ratios of background-subtracted

emission intensities measured in the 460 nm and 580 nm channels. Background intensities are

then subtracted from each assay channel. Background intensities are obtained by measuring the

emission intensities during the same time periods from identically treated assay wells in which

there are no cells.  The response as a function of time is then reported as the ratios obtained

using the following formula:

(intensity 460nm - background 460 nm )
R()=

(intensity sgoam - background sgp nm)
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tenperature [00318] Cell Culture [00319] CHO cells are

grown in DVEM (Dul becco's Mdified Eagle Medi um
w@RmsoeR9 #10569- 010) suppl enented wi th 10% FBRCT/B81084/021440

Bovi ne Serum qualified; G bcoBRL #16140- 071) and 1%

Pen-Strep (Penicillin-Streptomycin; G bcoBRL

#15140-122). Cells are grown invented cap flasks, in

90% hum dity and 10% CO2, to 100% confluence. They are

usual |y split by try%si ni zation 1:10 or 1:20, '
[00316] deberlatanig forthesabdusat! ibhigaleulating theniitiph Ruh and fingl @f)mygs These

we the oS Sh BAREHhrill ki onth G pie i Tah L pffie R4 during sampe
points dqufngfth% Srh@AtibPPSLod. TheerekSdsO'td 2 Stisnudils R&aﬁmeis @hen@Méulated.

V1.3 inhibition activity is neasured using t
For the Naptaﬁ@lmek restsia imepsindows,daselimeio A zec @nd émalsmwylp@sﬁ sampled at
15-24 se ' © performed in an anal ogous node in a cell line
expr essing the NaV of interest. [00322] HEK293 cells
[00317] StGRIt] B6PoBES hikobNENEd by paf&mith@bdyd il e Peesvdel of a compound
mcrotiter plates. After an appropriate incubation
with thepdesitgd propertige| (pesitiye centgplhe C% ot tetrrsaipg) tangein the absence of

pharmacc?ﬁ%gélt ﬁéé&tsagﬁg%t%zi%@lxlﬁg g_ %ﬁ?&% @S&%lnb@maand positive (P)

controls &&24ldBptedian abeve. MBSCokPontd Artiddais? 4djvityMiisalefined as:
_#00-100- 010) in dry DVM5SO 10 nM CC2- DMPE (‘Aurora
0- O%&re'li‘ls%é/ ra@N@Qp%Q&: IS donfduli# O Hank' s

N Bal anced Salt Sol ution (Hyclone #SH302 8.02)
suppl enrented with 10 mM HEPES (G bco #15630 080)
[ 00324] Loadi ngprotocol: [00325] 2X CC2-DWPE = 20 nmM
CC2-DVWPE: 10 mM CC2-DMPE is vortexed with an
equi val ent vol unme of 10% pl uronic, followed by
vortexing in required anount of HBSS containing 10 niv

. RES. Each cell plate will require 5 nL.of 2X
Solutiong{@ME, £ 80 11 of ' ox

Bath Solution #1: NaCl 160, KC14.5, CaCl, 2, MgCl, 1, HEPES 10, pH 7.4 with NaOH

Bath Solution #2 TMA-C1 160, CaCl; 0.1, MgCl; 1, HEPES 10, pH 7.4 with KOH (final K
concentration ~ 5 mM)

CC2-DMPE: prepared as a 5 mM stock solution in DMSO and stored at -20°C

DiSBAC;(3): prepared as a 12 mM stock in DMSO and stored at -20°C

ABSCI1: . prepared as a 200 mM stock in distilled HyO and stored at room
temperature '

[00318] Cell Culture

[00319] CHO cells are grown in DMEM (Dulbecco's Modified Eagle Medium; GibcoBRL
#10569-010) supplemented with 10% FBS (Fetal Bovine Serum, qualified; GibcoBRL #16140-
071) and 1% Pen-Strep (Penicillin-Streptomycin; GibcoBRL #15140-122). Cells are grown in
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CC2-DVPE is to wells containing washed cel | s,
resulting in a 10 nMfinal staining concentration. The
w@eiosmozre stained for 30 mnutes in the dark BCT/BI2004/021440

[00326] 2X DI SBAC2(3) with ABSCI 6 M DI SBAC2(3) and 1

nmv ABSCl : The requi red amount of 10 nmM DI SBAC2(3) is

added to a 50 m conical tube and mxed with 1 nL 10%

vented capl flasks)iie 90%rhmdiuy ad 00%SD4)td D00% Qolfuchbe rhan dre usually split by
t her. Then HBSS/ HEPES i s added to nmake

oge
“Wslnlzaés@ns’gﬂ@f’r 70, deneading on schediging nepds, 4ad @aown F@o%éﬂaysrh@fore the
next splittX D SBAC2(3) sol ution can be used to sol vate conpound
pl ates. Note that conpound plates are nmade at 2X drug
[00320] cBCHIRR Aoptim] méAbiemstpaienedl bt @ethgadiith dlenidal gimulation

ual vol yme of 50 nl. Add 50 uL/well of the 2X
[003211 ue@s e@e@pgw annggesopple of By NayrL-Bmhifition acivity is n@amwsmg the

ot e AR = O o S5, MO poce o

cell line aviptdssidg tHeQVAWUBDIt¥d652, herei n i ncor porat ed by I

i nst r unent rises a mcrotiter plate
003221 | UK Bl Sty TS RV b A EIhis 118 EOLRpRoRer pates
After an ﬁbiﬁop'i/ﬂité Ricobdiieh RAGOUAL ¥el[secﬁ9 beHnRd With&né QH e s@nﬁf‘@e dyes CC2-

oxonol em ssions, a waveform generator, rent
DMPE/D{gp 4646 crsifollaw. ed anplifier, and a devi ce for
inserting electrodes in well. Under integrated
conmputer control, this instrunment passes
[00323] usl&ugmtggramred eI ectrical stinulus protocols to cells
hin the wells of the microtiter plate. [00329]

100 mg/nﬂegbﬁmlg Fr 190 {8gmand4d3h in farBYMSOI0 mM Nadl, 4.5 mM
ﬂﬁ% HEPES 10 m
10 mM g uégg(g ﬁ%g#?o(? ﬂog@dnxglfdgyﬁ?urom c stock (1000X): 100

IOmMO@/-DMRE l(lAmmlra:#(IEPOO 00&)riy dABMBMISXonol st ock (3333X):

é% m.géggACZ(s) in dry DMSO Coumarin stock (1000X):
200 mM AgSih iBESYDVPE i n dry DMBO ABSO stock (400X): 200 mM
Hank’s B¥Bfebd 1921V8818fiod QAFAbhe A3ER026¥.65)06plemented with 10 mM HEPES
(Gibco #15630-080)

[00324] Loading protocol:

[00325] 2X CC2-DMPE = 20 pM CC2-DMPE: 10 mM CC2-DMPE is vortexed with an
equivalent volume of 10% pluronic, followed by vortexing in required amount of HBSS
containing 10 mM HEPES. Each cell plate will require 5 mL of 2X CC2-DMPE. 50 uL of 2X
CC2-DMPE is to wells containing washed cells, resﬁlting in a 10 puM final staining
concentration. The cells are stained for 30 minutes in the dark at RT.

[00326] 2X DISBAC,(3) with ABSC1 = 6pM DISBAC,;(3) and 1 mM ABSC1: The
required amount of 10 mM DISBAC,(3) is added to a 50 ml conical tube and mixed with 1 uL
10% pluronic for each mL of solution to be made and vortexed together. Then HBSS/HEPES
is added to make up 2X solution. Finally, the ABSCI is added . ,

[00327] The 2X DiSBAC,(3) solution can be used to solvate compound plates. Note that

compound plates are made at 2X drug concentration. Wash stained plate again, leaving residual
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1. Insert or use electrodes into each well to be
assayed. 2. Use the current-controlled anplifier to
wa@ledoswen9st i mul ati on wave pul ses for 3 s. Two BEDUSNS4/021440
of pre-stimulus recording are perforned to obtain the
un-stimulated intensities. Five seconds of
post-stinulation recording are perforned to exam ne
volume of B8 (f1€! AYQBDUL/WEI b herB6 ﬁlS‘.l@A@E(‘BS &/ ABSBB 212l 30 minutes in
Anal'ysis [00333] Data are analyzed and reported as
medmﬁlﬁBﬂhallzed rati os of background-subtracted enission

t d. the 46 d .
100328] ¢ T30 RARIoRG e L andh R pbioe It dgteribed in TON
Channel AcQR Mehoda PEAYUSHEDISS2. hBREKHcoMpIchiddbeReleldn8S M€ instrument
obt ai ned by neasuring the emission intensities durin

comprisey jgemigspfiter plate pandlesd gn faptisali syetend éetl ¢13¢1tmge‘d16e@umaygye while
mmultanepﬁﬁl% §eé§2d1§€ t@éé&%ﬁ azkl o&%ggle %,r{n‘é%ogss %t\{glaZvSe og*?n[s gegl%%tor a current-
or voltag@btbxﬁrcﬂled anglifigr,tdnd o @dvicevion %s%ﬂfﬂ@dl@;troﬁb@hﬁﬁ%ﬂt UndePhtegrated

ckground 46onm) - - (intensity_ 58onm - background
computer@@etrﬂhﬁf @@@@menwsmwssr-p@gfw% Plepigigalcetmuylys protocols to cells
within thé3ﬁk:l‘fs%ﬂhé Hﬁ%rt)ﬁfér gﬁtet ial (R) and final (Rf) ratios.

ese are t rage rati o values during part or al
[00329] oRewngmmtpre-stinul ati on period, and during sanple

pint ri,ng the stinmulation period. The response to
[00330] S‘?‘ﬁtﬁfﬁi R=RI/R is then calcul ated. [00335]
140 mM a0t 104 M IOoNesVeCECI)bE ﬁﬂ\m@%@x Rl HEPES, 36 $@MSelicbse, pH
t he presence of a compound Wi th the desired propertl es

740,330yt i ve control), such as tetracaine, and in the
absence of pharmacol ogi cal agents (negative control).
Responses to the negative (N) and positive (P)

Pluronic st6dk (1009X9r HO0GAL/EAIL pﬂhﬁﬂu@mnlﬂqw DM$® conpound
ant a onlst activit is deflned as: R- P A= *100 .

OXOHOISRRﬁ]ér SR W@‘MQ@%/%A D¥SPhe test compound.

Coumanr{ %%&WW%@E%%YW NaV ACTI VI TY AND

ABSCI stock (400X): 200 mM ABSC1 in water

[00331] Assay Protocol

1. Insert or use electrodes into each well to be assayed.

2. Use the current-controlled amplifier to deliver stimulation wave pulses for 3 s. Two
seconds of pre-stimulus recording are performed to obtain the un-stimulated intensities.
Five seconds of post-stimulation recording are performed to examine the relaxation to the

resting state.

[00332] Data Analysis

[00333] Data are analyzed and reported as normalized ratios of background-subtracted
emission intensities measured in the 460 nm and 580 nm channels. Background intensities are
then subtracted from each assay channel. Background intensities are obtained by measuring the

emission intensities during the same time periods from identically treated assay wells in which
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[00337] Patch clanp el ectrophysiol ogy was used to
assess the efficacy and selectivity of sodi um channel
whb@skedoso i n dorsal root ganglion neurons. RatPCEUSING021440
were isolated fromthe dorsal root ganglions and
mai ntained in culture for 2 to 10 days in the presence
of NG- (50 ng/m) (culture nmedia consisted of
there are I}l%bﬁ'egpas e ééb%ﬂbee@ RUetLvh o tifelis tﬁ&lfk?&h@@ a8 ratios obtained
ntibiotics) di anet er neurons clceptors,
umngﬂmggmamngﬁmnndianeter) have been visually identified and
probed with fine tip glass el ectrodes connected to an
anplifier (Axon Instrunments). The "voltage clanmp" node
ﬁﬁteﬂﬁmlsd,ln%e_dba{cﬁg@ﬁﬁ@%% 4 he conmpound’ s IC50 hol di ng
: e cel I'n addi tion, the "current clanmp"
R(t)=m)de -has-beer-enptoyed-t+o-t est t he effi cacy of the
c:@ ds in bI Ckl n acti on potential generation in
g% Ty <OAS °@tions. The results of these
exper| ments have contr| buted to the definition of the

i cacy. proflle of the co younds. [ 00338]
[00334] V@hy Aat igifupirer sediged by cpiatiag ﬁl@ﬂg{t@@g@,@]and final (Re) ratios. These

ent
are the aye ?é%e{ %ﬁh ::xfaﬁdéé tdﬁﬁﬂ%#ﬂ%te cﬁell tﬁe p?e;{{nféﬁ&ég ﬂjﬁﬁné [I& R%he sample
points duﬁhgtﬂ% shﬁﬁﬂhﬂioﬁl{ﬁnoﬂieﬂ“ﬁé eisp@ise \t@the stiBmt@usR = TR}KR'{IS then calculated.
mperature (- 22 C) with thick walled borosilicate
[00335] g|%§0breéews%é@ qbipned by pererating asays e pagsheceaef a compound
0 ngtr. ) fie
with the WORGH FpGlEl TR St ORhMis (WIRILE) anf! hhe dbsence of
pharmacapgicaxageatse(ng gdtbventontitot)s Resp})nadesl vk ﬁegatﬂyh &N\piqndt pcsitive (P)

solution to e UI| brate within the ce
conteols R GRIFHIRE o BBEAINE COBRPP BRI ST LS PPty
pet ween 2-5 kHz and digitally sanpled at 10 kHz.
—ﬁ’i"w@s r ewhere Fhisdhevesiogesponsesfttheitesicongiamdd was
nitored continuously throughout the experinent. The
liquid junction potential (-7 nV) between the

intracel lul ar pipette solution and the external
[00336] 1 dHACITRIQPHYSIOL OGS Sta¥' S R0 MNaVe ACTAVITY AP INHBITION OF

TEST C [ Test solutions were applied to the cells

Mavi ty driven fast perfusion system (SF-77;

[00337] V\Efaﬂfhr cl Et ¢ledtRIph§siologt) ORdkOnse@opeadses PBB Sficacy and select1V1ty of
rel atlons ips were determ ned in voltage clanp node

sodium chapnch blagkgrsda siorsal irootrggnglien sepns. rl%‘c\hfleﬂ@nék’]ff‘é@ iypdated Prom the
dorsal roﬁp%&r@ibﬁs hed %aﬂ&a@gctl S0 Chlre ttgrB? tBeﬁ)t dfiR ?rﬂlé ?&es&fxce of NGF (50
+1 S ef wer e

once every secon ocKi ng ect
ng/ml) (alltwevadedio qnaisteduob df@nebapalac eepblatgeﬁtedt\lmh X%, glutamine and

antibiotics). Small diameter neurons (nociceptors, 8-12 wm in diameter) have been visually

identified and probed with fine tip glass electrodes connected to an amplifier (Axon
Instruments). The “voltage clamp” mode has been used to assess the compound’s IC50 holding
the cells at — 60 mV. In addition, the “current clamp” mode has been employed to test the
efficacy of the compounds in blocking action potential generation in response to current
injections. The results of these experiments have contributed to the definition of the efficacy

profile of the compounds.

[00338] VOLTAGE-CLAMP assay in DRG neurons
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test concentration. [00341] Solutions [00342]
Intracellular solution (in mMM: Cs-F (130), Nad (10),
wOoR©sA0309Y, EGTA (1.5), Cad 2 (0.1), HEPES ( 10pCT/US2004/021440

glucose (2), pH = 7.42, 290 mOsm [00343]
Extracel lul ar solution (in mMy): Nad (138), Cad 2
(1.26), KA (5.33), KH2PO4 (0.44), Mmyd 2 (0.5), MySO

[00339] ( Q’ﬂﬂ-)esm%ﬁﬁ%mﬁ%hrreﬁ{@W%c()ﬂea)fmngm§(ﬁnz(t5 uSihg the whole-cell
HEPES (10), CdC12(0.4 ), M12 (0.1), TTX (0.25 x 10

variation E)I the{ P43 dlanfpUsRiliffueCL Réfordinga yeteomalia st civan teedperature (~22° C)

ibition activity of conpounds [0034£ﬁlcel s were

with tfudsuwll,em hazpsiligaiciglaps pleetredes dWPTe sosistaioe 2 AACAN ping; an Axopatch

200B aﬂ}{B 1%1 @%2729Wk% ft?r( A%%?Ag)hlsﬁfig) EheBOWI llc'ggatc%nflguratlon

approxnﬂéwljd QS nainates hikrdalbwed for HeSTppetiOsdiehesto equifiiithi?, within the cell
(buffered to pH 7.34 with KOH). Cells were bathed in _ .
before bf@ﬁumrechmg{\lg,‘grrentg ‘p(gge loyvg%sgfﬂteregi betEeen 2 %éd{lzoand digitally

sampled !{fgl?)en%}z Onhgﬁetsﬁtag% &al b&h}g}é‘i@&e& %D %% hel Q/E@m%ﬁ%red continuously

juncti potentials were not
throughouto theeetpednatut. | Ttg: Hquidi pinttieon poteetdr @V ng¥) vlletweamad]e mtracellular

poete o B L 00 RO O A Y OB

| IA a
Test SOhﬁl\/i%%\éS %&‘Brf\cﬁ%a'ih%l lﬁrNE'{legc%_lﬁlé g/\}tlg R% T)F %VQET%g\%H%l&N@ystem (SF-77,

Warner I9@®B}s).A) Opti cal net hods for assaying CaV inhibition

oosdon PR O SORREH e, AAERFLL FEBRLSH 1 S0,y epccy

depolarizir®d the ¢8ll o the aﬁpairﬁentépéoaﬁ@nolatngmmm ioestesd pdi@sial of +10mV
conpounds were _assessed as follows. Cells expressing
once evefiheD sgpongds. Blmk@p%gflfe%wérepqd% tp,ﬁlgezm befpe prageeding to the next
After an incubation period, the cells were
testconc% aElﬁgd with fluorescent dyes sensitive to the
[00341] t rSohstiomgbr ane potent| al . The test conpounds were added

003421  Fpseeceinglef [sphigor o g, CEI5 B, Nebl' B Mg L5 BcTA (09)
cach O HEPES RALEM S LR L 42 BOHER finiﬁ“ bt ane

[00343] g%ﬁ&k&ﬂhf@&&ﬁ&d 68 AXBS NA @98 G, 8 R, IR IR (589), 2R H,PO,4
(0.44), MgCl (0.5), MgSOy4 (0.41), NaHCO3 (4), NagHPOy (0.3), glucose (5.6), HEPES (10),
CdCI2 (0.4), NiCI2 (0.1), TTX (0.25 x 10°%). |

[00344] CURRENT-CLAMP assay for NaV channel inhibition activity of compounds

[00345] Cells were current-clamped in whole-cell configuration with a Multiplamp 700A
amplifier (Axon Inst). Borosilicate pipettes (4-5 MOhm) were filled with (in mM):150 K-
gluconate, 10 NaCl, 0.1 EGTA, 10 Hepes, 2 MgCl,, (buffered to pH 7.34 with KOH). Cells were
bathed in (in mM): 140 NaCl, 3 KCI, 1 MgCl , 1 CaCl , and 10 Hepes). Pipette potential was

zeroed before seal formation; liquid junction potentials were not corrected during acquisition.

Recordings were made at room temperatute.

-152-



decreased nenbrane potential response to the stinmulus.
The optical nenbrane potential assay utilized
wo elosagesensi ti ve FRET sensors descri bed by Geeiwabmat/021440
and Tsien (See, CGonzalez, J. E. and R Y. Tsien (1995)
"Vol tage sensing by fluorescence resonance energy
transfer in single cells" Biophvs J 69(4): 1272-80,
[00346] aTbripnaad 6Zthe dnvehtioAFsH3wnYin TebleENwekXDdnd modRla@Rfltage-gated
) i ndicators of cell menbrane potential that use
sodium changglsescence resonance energy transfer” Chem Bi ol

100347] 4(NsA PEFORDETBCARNE AR OB AYUIND 8L YRR AR
OF covMPOaiDReader (VLPR(r)) (See,

CGonzal ez, J. E., K

OCades, et al. (1999) "Cellbased assays and
[00348] nAgt Ditical caatiosk TossasineCaY ARPIPIGAD PrAPSHISS of gprgReunds:

[00349] E[)Ctbi(i’ncﬂguﬁﬁiﬁgﬁfédﬁ%nﬁaﬁ are %?éﬁlﬁ'gsg Lntg%@ﬁ%% Q%M VtMlﬁfg@(éa}ed calcium ion

rane potential assay
channels.e lAmtdgonist prapeities lof téso nohpOBHE jweth essboked envfoltpwss @ells expressing

exanple of how CaV2.2 inhihition_ activity js nmeasuted
the CaV GRIAREES Wt bR BB AL Gt o REPELI HsEHEten RepArthe cols were
stained wWEHPIHARSceR! ByReEnSitivE do ithe ﬁ‘_ﬁnﬁﬁéﬁlﬁﬁ%?ot@ﬁ@ﬁ. | @ t&x€ bbmpounds
i ne expressing the CaV of interest. [00352] HEK293

were added (¢ thesmignotiteRipice SBiengelicaneze stimnlatag| witle glochrical Beansetolevoke a,

' iter plates. . After .an appraoprd ate incubation
CaV dep%ﬂedg%l{lg %1’6{1&% %fe): Cpgﬁ n§1ala<r':aléan§% gol% 83%0(?1%% émr\x/eéﬁ,tvgiacgh was detected and
measureds &ith tiadenytsaeClote MEEERNiIHRACDEs3) Antapohiki®Waere detected as a
Reagents: 100 ng/nL Pluronic F-127 (Sigma #P2443), in

decreasedypgmbiaveRPteAdabresppiss (o fhe stimgpa #bo optenl anambrags petgntial assay

i Y8 ARy A 000 1 s, .

and R. Y3 7SieBAODPS) Chitagei seesifgSibyrfiudtaténdBaadgebpnéenend?sy BahsfeiXin single

cells” &ém)aﬁgﬂﬁ(\ﬁ@ ??1%33 U(S%r?zge?; Jgﬁ%ﬁg Y( Sfﬁgﬁi (%ﬁ “Improved

indicators of cell membrane potential that use fluorescence resonance energy transfer” Chem

Biol 4(4): 269-77) in combination with instrumentation for measuring fluorescence changes such
as the Voltage/lon Probe Reader (VIPR®) (See, Gonzalez, J. E., K. Oades, et al. (1999) “Cell-
based assays and instrumentation for screening ion-channel targets” Drug Discov Today 4(9):
431-439).

[00350] VIPR® optical membrane potential assay method with electrical stimulation

[00351] The following is an example of how CaV2.2 inhibition activity is measured using the
optical membrane potential method. Other subtypes are performed in an analogous mode in a
cell line expressing the CaV of interest.

[00352] HEK293 cells stably expressing CaV2.2 are plated into 96-well microtiter plates.
After an appropriate incubation period, the cells are stained with the voltage sensitive dyes CC2-
DMPE/DiSBAC2(3) as follows.

Reagents:
100 mg/mL Pluronic F-127 (Sigma #P2443), in dry DMSO
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1OMVHEPES (Sigma Cat# H 4034) pH 7.4 using NaCH

[ 00353] Loadi ng rotocol: [00354] 2X CC2-DMPE = 20 mM
wegpsoMer 10 nM CC2- DMPE is vortexed with an PCT/US2004/021440

equi val ent vol unme of 10% pl uronic, followed by

vortexing in required anmount of HBSS containing 10 nmM

HEPES. Each cell plate will require 5 nL of 2X

10 mMDiSBADB(BI}E(AﬁGra”#OOOfOOZOQWd@I\REISi@ added to wells
contai nin ells, resulting ina 10 nmMfinal

10 mM SR, (et M0 im e BMIA ar & ot arned for 30

0355] 2X CC2DWPE & DI SBAC
zoomM!(KgaugagMnW @B%%Ey%egc% II_\X}(%I SBAC6(3): Vortex
370mM Baipai €hloride (Signiy €at#i\B6304H1in Egoi val ent vol une of 10%
pluronic (in DVBO). Vortex in required anmount of Bath
X wth beta-cyclodextrin. Each 96wel|l cell plate wl|
Bathx require 5 m of 2XCC2DVPE. Wash plate with ELx405 with
Bath X, leaving a residual volume of 50 ni/well. Add
160mM MaT1r(Bignfa CatES2IABE & DI SBAC 6(3) to each well. Stain

re.30 Mmn Lp the dark at RT. [00356] 1. 5X AY1l7 =
45mM KA QSRR PO 15 BaG 2. Add Aci d Vel | ow 27 10

1mM MgC83 g@bk£LOn% 83064)9 Bath X. M x well. Alow solution to
sit for 10 mnutes, Slowy mx in 370rM BaC . This

10mM HEBE®($ismadat HeA0342d t o sol vate conpound plates. Note

ound plates are nade at 1.5X drug
PH74HSH% t| on and not the usual 2X. Wash CC2 stai ned

pl at e, aga| n, |eaving residual volume of 50 nL. Add
[00353] 1%a&hé\ﬁ&bbolof the AY17 solution. Stain forl5 m nutes

the dark at RT. Run plate on the optical
[00354] | ZRHECHA DM T 20 uMIGEIDMEE: 10 MM ACHONRE s weed with an

cquivalerf SEE OB apttpSicanoNar b hehe, I FORAEE audbitr FBSS
containing dDan®NHEPESh&achns¢li plaentilcreqpire Sesl af BKoCO2DMPEpPI58tid. of 2X
ccr oG g 0 S SRR Bk e 05 O s
concentra‘ﬁ)éﬁn Ghe 8ASEé Qfhed ?oﬁ’ﬁ)vlﬁfrﬁféplﬂ feGlaft A'RT.Q CUrrentor

vol tage-controlled anplifier, and a device for
[00355] i 2Xe GGC2DMEEe & DI&BAGs(B)WeIS uMJr@GZDMItIég&a’& el M DISBACg(3):

Vorex ZTR bl FRRVR LA HRER 48RP e gy ore in
required amount of Bath X with beta-cyclodextnn. Each 96well cell plate will require 5 ml of
2XCC2DMPE. Wash plate with ELx405 with Bath X, leaving a residual volume of 50 pL/well.
Add 50 pL of 2XCC2DMPE & DISBAC(3) to each well. Stain for 30 minutes in the dark at
RT.

[00356] 1.5X AY17 =750 uM AY17 with 15mM BaCl,: Add Acid Yellow 17 to vessel
containing Bath X. Mix well. Allow solution to sit for 10 minutes. Slowly mix in 370mM

BaCly. This solution can be used to solvate compound plates. Note that compound plates are
made at 1.5X drug concentration and not the usual 2X. Wash CC2 stained plate, again, leaving
residual volume of 50 yL.. Add 100 uL/well of the AY17 solution. Stain forl5 minutes in the
dark at RT. Run plate on the optical reader.
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within the wells of the mcrotiter plate. [00358]

Assay Protocol [00359] Insert or use electrodes into
we@2wh/oo®mbd to be assayed. [00360] Use the PCT/US2004/021440

current-controlled anplifier to deliver stinulation

wave pul ses for 3-5 s. Two seconds of pre-stinulus

recording are perfornmed to obtain the un-stinul ated

[00357] i Mihenslkdtiies. Stiﬁll!/l@tl(ﬁﬁ@ﬁldﬁleﬁf ap@Shetbddsnuf aké Qe described in ION
recordi ng areTp formed to exam ne the relaxation to

Channel ¢ysgay, Methods PSTIAVEV /R ber3s il]eremmom@aat% by rpisedee] That lastrument

re t
comprisfERABLE SR IELAED 05 " SHRETRL RISy gy woie
s1mu1tanetduely46ﬂ>rmng dinglc@ffarimnamchexone]l esmisBang gxr\ow\rwomngamsatbﬂ ascurrent-

racted from each assay channe
or Voltaggaewwqgﬁr?anﬁ 1Bt 3 devicy fr pesTEedediipdae a's welln g ndse integrated

computer®BnBdl, Wiis il RRRn | b&sS ek Beh sS4k stRftlh
ompuel dent i caISI1 treat d %ssgyﬁmegl&%lﬁml n V\Iﬁfdg 1erepgfcé&{r$gmo cells
Wltlnnthcwlellsofthhamreslm;)w as a function of tinme is then

report da theratlos obt ai ned using the foll ow ng
[00358] éAF gr tenS|ty 460m - background 46onm R(t) =

[00359] (lﬁiﬁe@ﬂ’tﬁrlufsé’elé&ﬁméb intD 3adEON AV RbeBGayan) [ 00363] The data
is further reduced by calculating the initial (RI)) and

[00360] 1 iUsg the Rﬂl)‘renta@qn@rglledrﬁé@élﬁar éo dplives\stimudationawiee ph seﬂeﬁor 3-5s.

Two sec%')tfir Jfgprg g{r;‘lrp ug{splg{::éhr 8 epepfo(frﬁg’& kcirglbt%f ﬁ'} B Igﬁu a g% intensities.

Five secohtieof pupetiraelation tdeerdihg ﬂﬁlpﬁﬁoﬂled%/e&mﬂtﬁ: thch fﬁhaxatlon to the resting
cal cul ated. [00364] Control responses are obtai ned by

state.  perforning assays in the presence of a compound with

[00361] tlmtggggﬂ&gg properties (positive control), such as
m befradi'l, and in the absence of pharnacol ogi cal

[00362] adata sare{ raaglamd/ endorepootd .as Respmitised ratiost o baelggbuncbsubtracted

enision % BRSO RALER) Y8 SR e s e

then subtfd:d: frdﬂi Qh¢h BshybcHABell MdcRgfoRAP ‘Pfﬁér%ltiﬁ‘s dd18bthRel by measuring the
conpound.
emission intensities during the same time periods from identically treated assay wells in which

there are no cells.  The response as a function of time is then reported as the ratios obtained

using the following formula:

(intensity 460 nm - background 460 am )
R(t)=

(intensity sgonm - background sg0 4m)

[00363] The data is further reduced by calculating the initial (R;) and final (Ry) ratios. These
are the average ratio values during part or all of the pre-stimulation period, and during sample
points during the stimulation period. The response to the stimulus R = R¢R,; is then calculated.

[00364] Control responses are obtained by performing assays in the preéence of a compound

with the desired properties (positive control), such as mibefradil, and in the absence of
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[ 00365] ELECTROPHYSI OLOGY ASSAYS FOR CaV ACTIVITY AND
| NHBI TI ON OF TEST COMPOUNDS [ 00366] Patch cl anp
webk@snodphysi ol ogy was used to assess the effipaDysSmwh4/021440
cal ci um channel bl ockers expressed in HEK293 cell s.
HEK293 cel | s expressing CaV2.2 have been visually
identified and probed with fine tip glass el ectrodes
pharmaccﬂ@gimCatgeﬁltst(Qegdﬁlv@r%ntrﬁl)er Rédoases! dstheuepati®d (VY afd positive (P)
'vol t age cl anmp” node has been used to assess the
controls %@ﬁﬂé@d#ﬁd as 111193(9 Hoe apmpoundeantagppist 2ativity 20 dpfinedrie
f,esul ts of these experinents have contributed to the
A= —Gle'fIIODI t i owhat Rtieheafafio epynseloftlid testebmipbend:onpounds.
N -P00367] VOLTAGE- CLAMP assay in HEK293 cells expressing

[00365] %m@gieﬁ)@&?s %ggg[l@eﬁ%gﬁé{fe¢? variatiron o TION OF

TESTCOMEODEm cl anp techni que. Recordi ngs were made at
enperature (~22 C) with thick walled

[00366] b&a@Q.ql@fﬂ%@@cgpa@l%@@cwwé@ fovgasessy 1hg jediigasy of walciygpychannel
| r I

blockers (piBtkedl In MARTPS el HERDDY el exbletile (/2 TROL Shen visually

identifiedappd oprobed efvigh 1fnen tiputglass weleetrades ovethettod tohenpiamptifier (Axon
sal iqn 0 ui l,j br thin the cell, K before

Tnstrumerde) e “Hoftade SO 108 G st 5o e i e EORPRng: oS0 holding

the cells &et YoRRAV2- ”ﬁlelﬁ’é@ulﬁrtﬁ ths8 ek i Yert@RlcQn@ibuldd thie definition of the
Series resistance was conpensated 60-70% and was

efficacy prefiletob theccosmorndious! y t hr oughout t he exper i nent. The

[ e
[00367] | rﬁ%ﬁ eﬁﬁﬁ% %Sgé e }@Qé:’; %e%ﬁ?ﬁaf%? n},g ?n al
[00368] r €xv2di bgcisal Yhir@is Wase R€dordRic fromt H@KD&QB deflls tldfhgdie awhole-cell

anal ysis. Test solutions were applied to the cells
variation wif the patgr einipytechriiquen Resirdipgs e mads gistopm (eBipevature (~22° C)

with thick' gy e 61'92%315%%%3 et s O FESAER gt MPhpsiRsEn dycopatch
200B arﬁ S&a! §dlk¥n n Ak &?thlsﬁlhg Mgl ey RFIRE %11 'T%Bﬁfl guration,

peC|f|c hoI I ng ntla to a test potential
approximamr% fopinutsd wmratallﬁwe«lq fienthe gupatfe ldtjonlto 5qu1]116rate1\81,thm the cell

20 Hz. Bl ff | | dt . .
before bGEHNAR THPSUBEGTHEORS YHE (SR DUFdoHORRTY 201 FHE ind digitally
sampled 4t0@3d04. SeAbiHesRABEINEY ddm é?ltsﬁt@& Gblm%iﬁncﬁ@béiﬁﬂoﬁﬁor@ﬂ Gontinuously

: GCs-F (130), Nad (10), A2 (1), EGIA (1
throughout the experiment. he liquid _]unctlon potential (-7 mV) between the intracellular

pipette solution and the external recording solution was not accounted for in the data analysis.
Test solutions were applied to the cells with a gravity driven fast perfusion system (SF-77;
Warner Instruments).

[00369] Dose-response relationships were determined in voltage clamp mode by repeatedly
depolarizing the cell from the experiment specific holding potential to a test potential of +20mV
for 50ms at frequencies of 0.1, 1, 5, 10, 15, and 20 Hz. Blocking effects were allowed to plateau
before proceeding to the next test concentration.

[00370] Solutions
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CaC 2 (0.1), HEPES (10), glucose (2), pH = 7.42, 290
nmOsm [00372] Extracellular solution (in mV): NaC

w@ 2®8po30BaCl 2 (10), KA (5.33), KH2PO4 (0. 44), PayCs04/021440
(0.5), MgSHA (0.41), NaHCO3 (4), Naz2HPO4 (0. 3),
gl ucose (5.6), HEPES (10). [00373] Follow ng these
procedures, representative conpounds of the present

[00371] | @M%Elhﬂﬁlr WElhEod PNGNIP CLESASH), Oke T €)M ygcfg; @?' E'Gtrm (1.5),

channel nodul ation activity and se ectivit

CaCly (0A),GOPRERINY),Mvdodg (D)opH P42, 200 oidYsriR2 R3 i f | A or a
phar maceutical ly acceptable salt thereof, wherein: Rl

[00372] advttriellatae selatibn (indeldg:daCit (138 BdCBOED), K:(El @1B3), KHoPO4 (0.44),
optionally substituted group selected from

MgClp (@), , BeSOgHAHiLY, NGO § (HeNogilBQ, 49.9), ghicose (5:6)i HEPBSK10).

et eroat ons i ndependently selected from nitrogen,

[00373] ofyggxﬁlngdhesg;mrpqpﬁlure@;rearegematﬁ@rﬁ@@}mn@%@ﬁjhgtp@q;er@;rmventlon were

found to 1195& dées% g%éééé '{lﬁﬂé’i‘) Lﬁﬁi aﬁ%niﬁgl rrl?ﬁ&l{lgt%n ac%vﬁg Led Qe‘riléc%%y
sul fur; or RlL and R2, taken toget her vvlth the nitrogen
atom to whi ch they are bound, forman optionally
substituted 3- 8 nenbered heterocyclyl or heteroaryl
ring having 1-3 heteroatons independently selected
fromnitrogen, oxygen, or sulfur, wherein Rl, R2, or
any ring fornmed by Rl and R2 taken together, are each
i ndependently optionally substituted at one or nore
carbon atons with 0-4 occurrences of - R5, and at one
or nore substitutable nitrogen atons with - R6; ring A
is a 5-6 nenbered aryl ring having 0-5 heteroatons
i ndependently sel ected from nitrogen, oxygen, or
sul fur, or a 3-7-nenbered saturated or partially
unsaturated ring having 0-3 heteroatons independently
sel ected fromnitrogen, oxygen, or sulfur, optionally
substituted at one or nore carbon atoms with 0-5 ‘
occurrences of - R7, and at one or nore substitutable
nitrogen atons with - R8; each occurrence of R3, R4,
R5, and R7 is independently QRx ; wherein Qis abond
or is a
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C -C alkylidene chain wherein up to two non-adj acent
nmet hyl ene units of Q are optionally replaced by CO

wEaD5/0G080, CONR, OCONR, NRNR, NRNRCO, NRCO, NRO2B$2004/021440
NRCONR, SO, SO2, NRSO2, SO2NR, NRS2NR, O S, or NR
and each occurrence of Rx is independently sel ected
fromR , halogen, NO2, or CN, wherein each occurrence
of Ris independently seCkithed from hydrogen or an
optionally substituted C -6 aliphatic group; and each
occurrence of R is |ndependently sel ected from
Lhydrdgempevndhaviig fiosralalld: subst i t ut ed group sel ected
fromG - aliphatigg, ge-ioaryl, a heteroaryl ring
havi ng 5-10 ri ngOat hs, or a heterocyclyl ring having
3-10 ring atongJ Wherei nR and R taken together
with the aton('s) \/\chhthey are bound, or two
occurrences of ReDgEen together wth t he aton(s) to
whi ch they are bound, a 5-8 nenbered cycl oal kyl ,
het erocycl yl, aryl, eteroaryl ring having 0-3

het er.oat ons ntI sel ected fromnitrogen,
or a pharrggceyticall ycﬁcc%"lr‘]?q%?ﬁt Ft‘i?"%éf@?r%currence of R6 or R8is

R} ﬁﬂﬁg‘fﬁg B 1¥de%enden@9§ggro ggﬁ)t ey o%u@{x)élﬁ/}c}s‘ﬁbétﬁﬁted tgﬁgﬂ(sglected

-S2R " provi R3 i's
from C, salmhatm, ®ai-6 rmmbetrwaarghm@hwm@@ddptdrmtmug tndapmdcmlmeﬂmmd

t han ox nd fu ro ed. t r
from nitrgeh, SO S B bh & memBarel SHRgHT Pyt Sfufled e
having 0-3 h%atéﬂ@ﬂd&iﬂen@&ﬁl&ldc&lﬂ%rﬁ Qﬁﬁig@ﬁ‘ rox@g&ﬂ‘& s#lfur; or R' and R?,
N- nor phol i no, N-pyrrolidinyl, -optionally

taken togetherewith theég{trcpgep@ﬁ@z thyhichiheygre hoymch éorm ansoptionally substituted 3-

8 membe&!‘d'ﬂ% &%J t rokn%r Hne & 1?1’? t&‘lo s Y el elEccted from
POSGHR R efehok) g RRftaCH, 3 Berchoping b tRe e

nitrogen, bﬁ@fnhéﬂ sulfuig, Iwhbtelb RIJ\R%IDI" anli}ohngmrmeal byhfﬁé and R Gak@n itégether, are

olldlrgﬁl and R3.is H, then: {, when R4 is
each mdepﬂz%pé Ty Buhstireh HPIRPT TORR G3OPR e atith Q-4 oReHtramges of -
rol then R1L is not
5 and aféc%i{e dt ﬂé(%b %ﬂsutﬁmmiu)olge ng@/t{&nﬁﬁmﬁ? i

when ring Ais
ridg Aiipe Sitdmagmbere®aryl mngyxalvmgé)ﬁﬁ hetebatednsi independanitly stleetad from
nitrogen, I§)%ygendor su’lfutr %%%% ’} %%%%b%?erd sa%urgtnc? tor Sael'tlgh}P ur?sa{urz(l.{ecﬁ1 Kng having 0-3

heteroatoms independently selected from nitrogen, oxygen, or sulfur, optionally substituted at

one or more carbon atoms with 0-5 occurrences of —R7, and at one or more substitutable nitrogen
atoms with —Rg;

each occurrence of R3, R4, R’ , and R’ is independently Q—RX; wherein Qis abond oris a
C;-Cs alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally
replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO,, NRCONR,
SO, SO,, NRSO,, SO;NR, NRSO,;NR, O, S, or NR; and each occurrence of R¥is independently
selected from R’, halogen, NO,, or CN;

wherein each occurrence of R is independently selected from hydrogen or an

optionally substituted Cy.¢ aliphatic group; and each occurrence of R’ is independently selected
from hydrogen or an optionally substituted group selected from C;.g aliphatic, Ce.19 aryl, a

heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 3-10 ring atoms, or wherein
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e) when ring Ais optionally substituted piperazinyl,
R3 is hydrogen, and R4 is chloro, then when Rl is Et,

W0 b@s/06x99 s not 4-C - phenyl, 4-Me-phenyl, or PCT/US2004/021440
4- F-phenyl, or Rl and R2, taken together, cannot be
t hi onor pholino; f) when ring Ais
2,5-dinmethyl -l Hpyrrol-1-yl, R3 is hydrogen, and R4 is

Rand R’ %n tdgeeer winhddtohs)\ve whidm&ﬁef@'e Ib‘éuiitntor bes Z:&’durreﬁ&es of R’
ring Ais_|-oxido-4-thij om)rPhoI in

taken togﬁ%rr wglé qu ATBGRE WhickEhey armbenody fosmd R mftn&lP@é?fi cycloalkyl,

heterocycll%?%g/ Pitg@wp ?Sltag 3@ %Lﬂelﬁét%%%&nﬁ)m%gﬂdéﬁﬁx sélﬁgég 3

nitrogen, opygemnaﬂduyfuamhdtltut ed phenyl, nethyl, ethyl,

R d R4 is =
cag %Wen% r?rréé” W‘?%epﬁlzﬁen&}ﬁgu’b“gq?% ut%@Z(GhC%?H%%b CONR )z,
or—SOzR4 Q -phenyl; i) when R3 is CH3, Rl is hydrogen, R2 is
et hyl, and R4 is hydrogen, then ring A is not

prupided o BP nybo,ndpcﬂ frethe zanhei atpin ofNtheroarhbmmyligngdp, thoough a atom other
1- pi idin en R3is N(R )2, Rl is hydrogen,
than oxygggp?rgler%rtg wjﬂﬁ%m\%] 4-C -rhenyl, methyl, optionally
a)Swish khptaed vaedsafiRed/phenst, §|3 is fhefVeahe RV =S or —SMe, then R! and

4- Ac- phenyl , ethyl, i-propyl, 4- tphenyl
R? taken ipgeiber esmapite, Nmmlln%N~mm¢21ﬂzwh or gptiomdlyi sybstigted piperazinyl;
A QF NpBi [ u i$1 2
b)hyv(iln ?i‘ﬁg 63? geN'ﬁggﬂhc%ﬂ?l%b%t sorﬁg yI?* Slgg,g toi‘lp\/fet, k‘[)hz‘?tn B ts%gt Et, when R
is 4- Cl—ph‘.dan bam‘ ayd R?, ﬂﬂ{eml’togdtmtl can?@tbedmaﬂrl]drﬁhcﬂu?st it l(Jt ﬁ.)d .
pyrroI|d|ny di hydr o napht hyridin-7(6 y
CloWhen engjr‘\ﬁyairayrseh%ﬂ&%ﬁ i9H, heyr azi n-7-yl : k) when

R3 Cl-é) A rplﬂ wngH%Ph kz %WF hfi%ehnﬁygether, cannot be
pyrlplyrmlﬁhmﬂrmlﬁhyl pyri di n- 2- yI ryrimdin-5-yl,

CFQSC?%%RP Bgf Cs:@ ﬁ% Byelé ngz@ﬁ y/hen R? is 4-Me-phenyl;

dy WEERBEF Nlﬁﬁl_wfpip%'nﬂxr%fl W3 i is hﬂ&Hééx? ADEREER mRitiyl, dhdir B Mld R?, taken
i m dazol’-2-yl
together, sarsmt hQ)NI-I?IBerdilmélt hyl - | H- i ni dazol - 4-yl ,

&t C‘E&% g}@h)(' es% &w%w%%%l gl?sdé}gcﬁ}%&g %g% &24#& chloro,
then wheh SRlG@Et e R%llsmbﬂt(tlt-pﬂeﬁyl bavig-pherotl, c&t41]]lphe1|f§ﬂ biSR SRl R?, taken

drogen, then ring A is not unsubstituted phenyl
together, S?m’é’gP‘FWP‘PW halingst it uted pyrrolidinyl; 1) when Rl is

Xg{ ggﬁ% ﬁnl? p%? ld!inr]f]ﬁ %fhﬁﬁ?%ﬁﬁoﬂ I% 1}\ Ilsshyd:fogen, and R* is OMe, then

when R is Me, then R? is not benzyl;

g) when ring A is 1-oxido-4-thiomorpholinyl, R? is hydrogen, and R* is OEt, then R and
R?, taken together, cannot be piperizinyl;

h) when R® is CH; or optionally substituted phenyl R' is hydrogen, R* is optionally
substituted phenyl, methyl, ethyl, COR’, NR’, or CONHR’, and R* is =S, Me ,SMe, or
SCH,CO,Me, SCH,CN, then ring A is not unsubstituted phenyl or 4-Cl-phenyl;

i) when R® is CHs, R' is hydrogen, R? is ethyl, and R*is hydrogen, then ring A is not N-
pyrrolidinyl, piperazin-1-yl, N-morpholinyl, or 1-piperidinyl;
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optionally substituted phenyl, R3 is M or

unsubstituted phenyl, then R4 is not SMe, =S, M, or
war®sbelode ut ed phenyl; nm) when RL is hydrogen BOHURDOS/E21440

optionally substituted benzyl, then R3 is not 3,4, 5-

trimet hoxyphenyl; n) when Rl and R2 are both hydrogen,

ring Ais (2-fl uorophenyl nmet hyl ) -1 H pyrazol o[ 3, 4-

))b]vehen & ris :MR )2, B lsShﬁdrbgén qxz i’s- et s@mbﬂyn ,4 cpﬁmnw methyl,

OPtiOHﬂlﬁzéH%{Wte chehhggsL. @ilvfh érFaMer'?ﬁ@Zﬂ e 8% ahénshopthyl, i-propyl, 4-OFt-
phenyl, 4SORA4L bﬁ Eﬂg Hgﬂz)oirl LU?S(@mjzbtRUtaﬁ&I REHEOL,; hidro e r gi/lea@lgen%g Ais

are gen, ring
not unsubstifuged pimnph oipenginyl, 5>ptrena‘1§yl substltuted piperazinyl, morpholinyl, optionally

subsitte} Rt i B gRHRi EE9-l S Gt nidazol2-

a]pyrazm47‘-y1 _ _
uor ophenyl ) - pi perazyl ) - 5- met hyl - 2- phenyl t hi eno
k)[ 2Vh§nd'$ pipr {GHECHNG-HiA )2, GH,4-(GHek -t ttoyplmylinb i ((H;),-OMe, -(CH)-

OH, C}f()\l%,) (‘%}5@? p%g”ﬁa%{mzﬁgﬁe%cﬁlﬂb R0l a2 | R Y, Y,
NMe;, -(CHE}13N- (zzmeh@ﬂémbéﬂﬁzﬁﬁ Otéﬂézwmwlhdﬁhﬁb gl 6¢OHL,) ANT- -CH,-pyridin-3-y],

unsubstltut hen hen R4 is no

L-methylyhk Fyrlazg) 52k et A HE okt AHgimespaAmiraphenyl,

= SHpst , ol A |
ey BBb At o SErg izt b CHRERBER A P Rdgh, v
optionallyt sxglstltumd lﬁemzm ar é‘thjdny‘ a4 BMenond hydrmn #3nirng A NHebRGrbubstituted
R4 is H then ring Ais not

th hen
phenyl OrIQPBWE?Lig'I ugs t ﬁ\édp Pﬁlet hoxyphenyl, 2- methoxyphenyl,
1) tHeAPRE Ry ﬁ%fd’rbgeno ﬁnd Imquhﬁzﬁr eﬂlor A25¢ Slnﬁethyft@zﬁﬁﬁ’dm%ﬁd ring A is

accordi ng iml1, vvherel n
optionally gihstituted whienyl, RAds Met cvroglsnbsmtumd phﬂnMuthetn RhisynatiSd/le, =S, Me, or

orm an optionally substituted 3-8 nenbered
unsubsm"ﬁ&?gl?%lé@cl yl ring having 1-3 heteroatons i ndependently

my e/hes (R dis fHyarogeh tan@dis ptlohilly sEiisti@¥aDBEnzy théFhR3 is not 3,4,5-
compound according to claim2, wherein Rl and

trimethoxyphcayl;t ogether with the nitrogen atomto which they

n)%l?enqg%‘a R a?é ﬂ?)tﬁ %g&{bg&? rhg'lg]r)( 1ssn§ibﬁ&dr8bﬁe%9ln§et§ylﬁﬁb eyrrgz%lo [3,4-

heterocyclyl
blpyridin-3-y1, R? is ethyl or 2 ethoxyethyl then R* is not hydrogen;

o) when R! is hydrogen, R%is benzoyl, then R?, R*, and ring A are all not simultaneously
unsubstituted phenyl;

p) when R! and R? are both hydrogen, ring A is 4-(4’-morpholinyl)-5-methyl-2-
phenylthieno[2,3-d]pyrimidin-6-yl, 4-amino-5-methyl-2-phenylthieno[2,3-d]pyrimidin-6-y1, 4-
(4-(4-fluorophenyl)-piperazyl)-5-methyl-2-phenylthieno[2,3-d]pyrimidin-6-yl, 4-(4,6-dimethyl-
© pyrimidin-2-yl)amino-5-methyl-2-phenylthieno[2,3-d]pyrimidin-6-yl, 4-(N-pyrrolidinyl)-5-
methyl-2-phenylthieno[2,3-d]pyrimidin-6-yl,or unsubstituted phenyl, R?is methyl, then R*is not
methyl or SMe;

q) when R! and R? both are hydrogen, R® is methyl, R* is =S or unsubstituted phenyl,
then ring A is not unsubstituted phenyl;
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(R)2 (RB)z N / | aa bb cc / (R5)z / (R5) (R5)2 NRe k
Odd ee ff N-N(R5 )z r G>R5) R5)Z gg hh jj wherein
WQ@2008/0@049 4. The conpound accordi ng to cl ai mBCT/US2004/021440
wherein R1 and R2, taken together with the nitrogen
atomto which they are bound, formring bb, dd, ee,
ff, or gg.5. The conpound according to claim1,
HWhBEeiRl had IRRiaken doRRh@r €ora a0 Bt-pyaralidinyl sl?]»b%at R? us edNHCH,(4-

Cral i phatic ,group, erein_one or nore net ene units

mﬂuoromqﬁhxlaleen@ alR’ plﬁa&h theg régp AaisenepNrEEALIGN Y, ebﬂade@ath@mhenyl 2-
CONR, SQ2(NR
methoxy;l(}mlq&ép(ﬁg}l@ ¥11é co &lﬁg-(}g:coﬁdl 219 to cl (al m)l o\r/\/ner ein

one of Rl or R2 is hydrogen and the other of RL or R2

I's an optionally substituted C ~aliphatic ,group,
Ziwher BRnCIAROUSE 35E0Tdingep I?iijq“@n]e wiherein B rﬁnfiﬁ%z &1 {ogther avith the

nitrogen gcﬁﬂ ptoaRx%(l th@f‘% yboﬁﬁﬁs’lw?cgrﬁg)a‘ﬂ' BPU iall S&lfs&@t@% 3-8 membered

heterocyatydnpog favenge d3d hagrdatoned andependently 6selostedr om Bilt:f@ad Bdfur, or
groups is selected fromnethyl, ethyl, cycl opropyl,

n- propyl, propenyl, cyclobutyl, (CO OCH2CHS,

(CH2) 20CH3, CH2(CO)OCH2CH3 CH2(CO)OCH3

CH( CH3) CH2CH3, or t-butyl, or n-butyl The conpound
3.accoFkR eRUPAING| a&fscmi@gd@ claimyh evherein R a@ﬂdiszal@n éogether with the

e R R R e —"

heterocyddyl ritgiseleated-ffoneber ed aryl r| ng having 0-5
het er oat ong | ndependegt I y sel ected from nitrogen,

oxygggl“{_d; )sul fugl %é-h \rrb/e\(liﬁak saturated or

oxygen.

parti unsat ur & ring
K/s
aa bb cc
5 RS RS
s"{ /VR )2 f\@ ) ?:iN/\/(\I "
R6 °
dd . A ee ff
e ™ g
N
N Umz Q(ﬂs)z
<_J\ 5
(R°);
gg hh Jj

wherein z is 0-4.

4. The compound according to claim 3, wherein R! and R?, taken together with the

nitrogen atom to which they are bound, form ring bb, dd, ee, ff, or gg.

-161 -



havi ng 0-3 heteroatons i ndependently selected from
ni trogen, oxygen, or sulfur. 10. The conpound
w@ewsnaiony to claim9, wherein one of RL or R2PCBHUS2004/021440
hydrogen and the other of RL or R2 is selected from a
b c d (R5)z (R5lz (c {Rd) R5) NIl X\ 1V N JkJ N N X gR6
RS N-NAN "(R(R5)z 77" 5)z X"\ R VVk 1R R

5. R5 Nf‘hc( cREn)poZmd aai:o?dlilg b d18inN1 Jwhereinbofh B! and RY are ah optignally
gl ﬁ (R5) R6 R6 UV WR6
substltuted C1 4 1phat1c group, wherein one or more methylene units in the Cy4aliphatic group

are optionally replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,.

6. The compound according to claim 1, wherein one of R! orR?*is hydrogen and the
other of R! or R? is an optionally substituted Cj.4aliphatic group, wherein one or more methylene
units in the Cy4aliphatic group are optionally replaced with NR, O, (CO)O, O(CO), NR(CO),
(CO)NR, SO,(NR), or (NR)SO,.

7.  The compound according to claim 5, or 6, wherein R! and R? groups is selected
from methyl, ethyl, cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CHj3, (CH,),OCH3,
CH,(CO)OCH,CH3, CHx(CO)OCH;3, CH(CH3)CH,CHg, or t-butyl, or n-butyl.

8. The compound according to claim 5 or 7, wherein R! and R? are identical.

9. The compound according to claim 1, wherein one of R! or R? is hydrogen and the
other of R! or R?is a 5-6 membered aryl ring having 0-5 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or a 3-7-membered saturated or partially unsaturated ring

having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur.

10.  The compound according to claim 9, wherein one of R! or R* is hydrogen and the

other of R! or R? is selected from:

£ 1) N ?RR’*N S
1 5 LI 15 L T
ROCR L, T P U ),
I\/ ‘%{Q/ l\N lKN)

a b ¢ d

(R%); (RY), R5), R%),

Ny /:/\j N——/( ) \ 27

H = g N
N~ N° U, 4
e f g h
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y z za zb. 11. The conpound according to claim3 or
10, wherein R6 is hydrogen, or an optionally

W@ aesnidoes ed group sel ected from G “al kyl, arpeT/US2004/021440
aryl (G .6)alkyl, -N(R )2, -CH2ZN(R )2, CHOR ,
-CH2SR , -(CH2)2N(R ) 2, -(CH2)20OR\ -(CH2)2SR -COR,
-CON(R)) 2, or - S(O2N(EQ2.12. The conpound accordi ng
to clﬁfm 11, wherei R°R6 i s independently H, M, CF3,

et ropyl, bu , pentyl, dC4aIkI
et NN, pr opy ¥, penty y)g_ﬂl(g;g

I - Caal kyl ))I\-N:H20-| - Cng\
i opal |y subs uNed phenyl . (:LB,) 'I(he conp ubﬁ)a
| ogen,

accor'ding to claim B® wherein R4%i s hydr ogen,
CN, ;NO2, or an optisonally substltq{(ed group sel eqt ed

from G _6al kyl, aryl, aryl(Cl 6) al -N(R) 2,

CH2N(R ) 2, CR, --CI—IZCR CHZSR’ COCR

-NRCOR', -(CH2)2N(R) (CH2)2CR\ (C|—|2)28R\5 COR',
R) 2. 14. e conpoundR

(R‘ Z(Rs)or -S(0O) 2
accg to cI ai m

Sherein RgRs H ,g

CN, ~ COOH, NH2 -NN(CH3)2 .Nf\lt)Z

-N(|Pr)2, O(CH2) , - CONH2" -O%OCHS @b?:

- NHCOCH3, - SO2NH2, SO2N(CH3) 2, pf peri di nyI
pi padi zi nyl, norphalino, or an oppionally subst i fput ed
group sel ected from Q‘al koxy, phenyl, phenyl oxy,
benzyl, or benzyl oxy. 15. The conpound according to
cl ai nhél, wher ei n sis -CF2H, -CE3, -CHO 2, -CHBr2,
CH2 -CH2OR , - SR, -CH2N(Ry) 2, or as ;
whegei N Qis an cpnal ly subgi#tated C2- gQ_
al kyfFtMlene chai n)nt}érel nup to non- adj

~met'hwl ene. units™ef Q are opt m\tfa:ﬁﬁy repl aced by (5@2
CO2, COCO, CONR, OCONR, NRNR, NRNRCO NRCO NRCO2,
NRCANR, SO SO2, NRS2, S2NR, NRS2NR, O, S, or tNR;
and each occurrence of Rx is independently selected
fromR , halogen, NO2, or CN, provided that Qis
bonded to the car b(ﬁ‘? atom of the carbonyl group

thro a carbon aq\pm 16. Th ound of cl 15,
ifR3is - &ﬁ? c%«:f@gp ?gc{rﬁn)
- CH2SRE, '\ ) 2% brA

is a bo§1 Pz and Rx Ii% an opti onal IF?g substltht ed g&{ogp
sel ect ed fromCZ 8Phllphat|c 0 heteroaryl ring

haviang 5-10 ring v W X
E‘s
%‘/C}\(RS)Z %’z/(‘il(lzﬁ)z CZ(,:;,) L
Y z za zb.
11.  The compound according to claim 3 or 10, wherein R is hydrogen, or an

optionally substituted group selected from C;j.galkyl, aryl, aryl(Cy.¢)alkyl, -N(R’),, -CHoN(R ), -
CH;OR’, -CH,SR’, -(CH2);N(R)2, -(CHz2),0OR’, -(CH2),SR’, -COR’, -CON(R),, or -
S(O)2N(R),.
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atons, or a heterocyclyl ring having 3-10 ring atons.
17. The conpound of claim1, wherein R3 is hydrogen,
WwW@e00a003pt i onal |y substituted group sel ected fPORUSI004/021440
.6al kyl, aryl, aryl(G .6)alkyl, -N(R) 2, -CHZN(R)
2, -CH2ZOR, -CH2SR, - (CH2)2N(R) 2, -(CH2)2OR
-(CH2) 2SR\ -COR, -CON(R) 2, or -S(O2N(R) 2.18. The
ZJOWHW%quouﬁJI adcordid th]ﬁhﬁlI‘ mFF@réus Rﬂas IME% entlyefll Mk, CFs,

but penty
ethl, propicRY ot @(p;-@@mwwow@ MO Gt SF:0H, -SONF,
henyl . 19. The conpound
SOﬂN«E%%tgﬁgﬁRgM_o ?ﬁ&&ﬂ Wﬂerein ring Ais selected from
phenyl, pyridinyl, pyrlnldinyl pyridazi nyl,

yrazi nyI pyrroly I peridi nyI i ndol yl, indazoly
ﬁenzﬂterqoaﬁ)@pw acoayqﬂa&& glpim haressip Bgﬁ;hxdrogqrhhdam (N, NO,,

e sora 5 56H SR ORET 30 R N0,
CHoNR’ bSﬁRh,l QHQDR' Shie (ZHESR’ hC@ﬂR nyNRCOR&Z-QCle)aN(R )2, (CH),OR’, -

be W thienyl, benzothienyl,
(CH2)2SRfy 5 (’a&(ﬁ@% ?of)ﬁ:go@ %é'r triazinyl ring, wherein
saidrlngls optionally substituted at one or nore

carbon atons with y occurrences of - R7 and at one or
Vpor elhsudostponnd adsioeding ta dgtanlﬁtsfdmem\ﬂ?t s H, €8 ,BrMéEFes MeyEt,

ON, NOa R, NP o SRR 7 B 1o R Py ic00CHs, -

OH, -CHm OBIFETOCHS;,| -B@QN%,aS@iN(%Tz%lp&ﬁdlﬁM, pi\peﬁzlﬁylnnfdrp‘r@hﬁo or an

has 0-2 occurrences of - -1 occurrences of -
OPtIOHaH}R’Blb&tﬂtuE?dﬁ]% selagtesldram ﬁimalb@f% ph@lxyﬂnphzuylom@ewf}wlh@azyloxy-
according to claim 20, wherein ring A is phenyl,
pi peridyl, or pyrrolidinyl. 22. The conpound accordlng
15 dhel c@nmoihﬂd astbeding to diingl, Avlicseia ®°ect@IBH, FOFg, -CHELXIEHBI,

CHLCN, é&g&ﬁj @%ﬁg d—fﬁf ﬁ{(ﬁg?, q%ﬁéﬁég 5\§th2r§m6{ geanczag)twqﬁgldsubsmuted Co-

Cs alkyh&ﬁ@@l‘?&fﬁ‘ RGPl u}g’tcﬂgvot &n%c@dc@h@ﬁeth%ﬁé Bhits & O %e%&ﬁﬁﬁially replaced

ring i's unsubstituted conpound accor
by CO, cemacmmm&cm&m WM@@HW@QW SO,

SO., NRS;C&E gb&%ﬁg{ %ﬁ?g%ﬁzbggfgfggg&ﬂ% eﬁ?(;rugaeaglﬁfogft ﬁﬁls 1nd«=}£)endently

selected from R’, halogen, NO,, or CN, provided that Q is bonded to the carbon atom of the

carbonyl group through a carbon atom.

16. The compound of claim 15, wherein R’is -CF>H, -CF5, -CHCl,, -CHBr,;, CH,CN,
-CH,OR’, -CH,SR’, -CH,N(R’),, or as Q-RX; wherein Q is a bond, and R% is an optionally
substituted group selected from C,.g aliphatic, C¢.19 aryl, a heteroaryl ring having 5-10 ring

atoms, or a heterocyclyl ring having 3-10 ring atoms.
17. The compound of claim 1, wherein R? is hydrogen, or an optionally substituted

group selected from Cy.galkyl, aryl, aryl(Cyg)alkyl, -N(R’),, -CH,N(R’),, -CH,OR’, -CH,SR’, -
(CH2)2N(R’)2, -(CH;),0R’, -(CH2)2SR’, -COR’, -CON(R")2, or -S(0)N(R ).
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aryl, aryKQ'alkyl, -N(R) 2, -CH2N(R) 2, OR,
-CH2ZOR, SR, -CH2SR, COOR, -NRCOR, - (CH2)2N(R)
WQ@2005003429 20R , - (CH2)2SR\ -COR, -CON(R ) 2, PCT/US2004/021440
-S(O2N(R') 2. 26. The conpound according to claim 25,
wherein each R7 is independently H d, Br, F, CF3,
Me, Et, CN, NO2, -COOH, NH2, - N(CH3)2, -N(Et)2,
18. N( i 'Pﬁe) &mp(ﬁh@ﬂ?blw, WheréiQ‘ﬂHZs H, MO0HS, eth@‘bropﬁ"@@yl pentyl,

Q2NH2 peridin
CO(CngﬁU@é} i 9@1%12, Q&Qﬁﬁoﬁmléiyl)o r&HtpﬁptSWZ, YW EDSHeouore gptionally
t sel ected from G “al koxy, phenyl, phenyl oxy,
Subsmte%é)(r?}&g@{l or benzyl oxy. 27. The corrpound according to
claim 23, wherein each R8 is independently sel ect ed
or an optionally substituted grou

rom_hydr ogen,
1ie| e“él{;% RRouR{] ecoosipg fO Clamﬂ Wﬁ?rym(r@g%}%qeﬂ@y ed from@her)yl
pyridinyl,_%zy&&%ﬂ%%%y%l 4zin I%R%W%MWéﬁ}%ﬁ, )ndgzolyl,

benzotﬁaztsybpgm@ﬂ’y) b2nzopgrazdllyl imadaaolyh beadimidatolyd, thiazallyhibeazZiizolyl,

oxazolyl, é%:éer S lgﬁfs{(}fiag%blg e{pggogﬂ)gﬁ %Wﬁénz%%&p&h&y{ﬁazolyl
benzotriaz Iﬁa&aﬁﬁﬁkﬂﬂ&l 1, béikfienyl, 0 gﬁz be )(?ptngimyl ring,

opti i onal | y substltut ed phenyl . The conpound
wherein sgidadnadis wgtienally sabsituted Nmeeirnn@e arboRatonIs Wit y occurrences of —

7, and aﬁ(ﬁ{l pci%gl?cllrg ¥u ﬁtﬁﬁ&ﬂl%h'gr%g %tomg%l gWin{egn Sbs}(? gh ally

substituted phenyl. 30. The conpound according to
claim 29, wherein RL and R2 are both nethyl etgy
205 oplire compouad geqoyqing &) elaim &Wlaﬁy@lwnngaw seleqtpd ATqma phenyl

piperidyl Hﬁfbg}i% 8@314&6191 HP%§IPQIRE1% vargé %ﬁ}x 'hﬁﬁg :Qtno \A%Q?l{ecgé qu R and 0-1

occurrendes of R mmsuhsi}tauabhmlmmm;altcane units of Q are
optionally replaced by CO CO2, COCO CONR, OCONR,
NRNR, NRNRCO, NRCO, NRCO2, NRCONR, SO SO2, NRS2,
21502 Nhe NRRSINRac@rdiRg t@E1aR20 ARELEiR ‘Hﬁrg% Ps%h%ﬁ%g Eip@fidﬁ?(or
i s i ndependently selécted from R, oge
pyrrolidingly,. 31.  The conpound according to claim1, Rl and R2
are both C aliphatic or Rland R2 taken together form
a 5-6 nenbered heterocyclic ring, R3 is optionally
2% UbsThd wnqsbuﬁn accoddih@ b@¢latin @9, Wliettin ritg A & eldtcddtiin:
and ring Ais optionally substi t ut ed phenyl .

(R7)y

ée ~4 ff /JQ
T "G WQ—W» @
b

wherein y is 0-5.
23.  The compound according to claim 19, wherein y is 0-2.

24.  The compound according to claim 23, wherein y is 0 and ring A is unsubstituted.
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32. The conpound according to claim 31, wherein Rl and
R2 are both nethyl, ethyl, or propyl, or RL and R2,
wa adsnotoeget her form an optionally substi uted PCT/US2004/021440
1-pyrrolidinyl or 1- piperidinyl, R3 is optionally
substituted ethyl, propyl, butyl, or phenyl, and ring
A is phenyl having up to one QRx substltuent wher ei n
ZQ i STlaa dmnsbund at@rdinGio SginabX WihctedneachRl 1M@é@ddﬂtl§d Relected
two_non- adjacent nethylene unjts of Q are

from hydagfsﬁl drineey. ¢NplNQe«t apppaenaligepbs @@e@gr@w@ec@é@q@ Crealkyl,

aryl, aryl@R'\ﬁgq}}lRﬁz%R@?gﬁ(%%’or N@%%Reaf’ﬁ cl)_g cur’rence ONRI%(OR,

(CH):N(RS),) (0HpeORE A TH,)s3R ef@R’, FCON(R' )z, draS@@ENR’ N2, or
CN. 33. The conpound according to claim32, wherein,
Rl and R2 both are nethyl or ethyl, R3 is ethyl or
24 L OPYhe cdﬂﬁlpdu%d RYH-@EE %o c1aigl 25, 'vﬂgarfﬁn 'e§chaR21s5i Eh(iéﬁﬁ%@{ Cl,

phenyl, wherein said substituent is Q Rx rern
Br, F, CFB,sMa EsoG, N6y, -CORHcNHp.othNE@ Hats dﬂ@thg—N(d’rM e(DGﬁHz)zOCH3,

con, HIFHEHE B £8P ABCHRE, Sadndh SRR, B Rinen

p1per1z1ny’4 nﬂofphﬁﬁnd\ drén @Pﬁbx&ﬂl@'shfktﬁ&ﬁt@@ %fohﬁ seectel e C; ﬁ@koxy h$henyl,
npound according to claim3 wherein R1 and

phenyloxy,rhqngﬂeow@qnﬁylpxm ethyl, R3 is optionally substi t ut ed
ethyl, or propyl, ring Ais phenyl having up to one
Q Rx substltuent wherein Qis a bond or is a G -Ce
27Al kyTheemepotind Iaébonﬂlﬁg € clainp 23 ovlienein each RYjsdndupendently selected

from hySgpn. QEROPCEA SSPESRE SRRRE CRIE0] Ch acedw@éwlccl alkyl,
NR'),, -ORFAR,, 1,012 . CIRICL.(CF (C%Nﬁm Jgﬁ» CHp R NOOR', -
I's epen ntIy se

and each occurrence o ecte
CONR)5,ro0#8 @), N@i)ogen, NO2, or CN. 36. The conpound
according to claim 35, wherein RL and R2 are both
methyl or ethyl, R3 is ethyl or propyl, R4 is
2$ydfTE§ébm1ﬂimﬂd @té@ﬁdlﬁ% Itcsclaﬁﬁ mlwﬁ&a&m‘ea@{ k%ssﬂ&%h&éﬂt@d{ Me,

wi th hal o, he conmpound accor di

ng
CFs, ethyl |pmm,1butmlncﬁ(@n@4aﬂqd} eC@NHz €10Q(Gi-Birdeils GHz(PiJ_I -
6 nmenbered heterocyclic
0o, SN 2 gl B b MBSl e 1. 4 a1 1 phat i o or
aryI R4 is hydrogen and ring Ais optionally

substj t ut ed phenyl , 5-nenbered 2
29.  The compound accordlng to claim 1, wherein R' and R? both are optionally

substituted C;4 aliphatic, R? is Cy4 aliphatic, R* is hydrogen, and ring A is optionally substituted
phenyl.

30. The compound according to claim 29, wherein R! and R? are both methyl, ethyl,
or propyl, R is ethyl, propyl or butyl, and ring A is phenyl having up to one Q- R* substituent,
wherein Q is a bond or is a C;-Cg alkylidene chain wherein up to two non-adjacent methylene
units of Q are optionally replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO,
NRCO, NRCO,, NRCONR, SO, SO;, NRSO,, SO;NR, NRSO,NR, O, S, or NR; and each

occurrence of R* is independently selected from R’, halogen, NO,, or CN.
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heteroaryl, or six-nmenbered heterocyclyl. 38. The

conpound according to claim37, wherein RL and R2 are
whoewk/omedhyl , ethyl, or propyl; or RL and R2, PERES2004/021440

together forma 1-azetidinyl, 1-pyrrolidinyl, or

2, 5-di hydropyrrolyl ring, R3 is optionally substituted

ethyl, propyl, butyl, or phenyl, and ring A is phenyl
3haviTig doppoand m@o@hﬁg telhigd 1 tR}emtl RAvine béﬂhrClQ aih@hﬁwhﬁﬂld and

s a G -C alkylidene chain wherein up

R* taken Waﬁ'hecﬁoae 0 membgredhetaneryclic gre.df ds @PE?Tﬁ”éfr‘FHWW“th Crs

aiphatic {EAUREE rddch, dddaing R bl o R, LSO TR

O S, or NR and each occurrence of Rx is

| nd endentl sel e ted fro gen, HO2, or CN.
3236, %%ﬁ%?o eyl n%ﬁ“é}egﬁl 3@nd {h afechath rethyhethyl,
r t t lor 1R4
or propyl F%?r I3y a%gggeﬁk&?fogwrhcﬁfon% alhgylpgo@l)}z' s%b%%t%@%dngﬁpmgﬁﬁﬂyl or 1F
plpendmyslu lRStls (Dlmoadllwliﬂstlwmd@thsdr p@b’l u@ryl, ohphayhpodmng A is phenyl

having w8k 8-RE stifielt Aiorat o 3 igpe or B G el u0RG dpgh afherein

up to twodiod- aﬂjaeelthétﬁyleﬁem{s @Y 10 %pti@ndll‘? r&m@ce&bf@o CO,, COCO,
substituents, wherein is bond or is -C

CONR, O/QYR; NRAR, SIRINRCH BRG M%Cpo momsaaj%ewﬁsoz, SO:NR,

NSO NEED LGRSy R 55 B SRRl d BB B o,
NO, or G¥RCONR, SO, SO2, NRSO2, S2NR, NRS2NR, O S, or NR;
and each occurrence of Rx is independently sel ected
fromR , halogen, NO2, or CN. 41. The conpound
3FCCOfgY d?ﬂnﬂoﬁn@ la@do%ﬂg to YA 92 Wvlﬁl-elﬁ rlgl & li‘*l?otf? thyl or
nmet hyl or “et hyl, S propyl butyl, or isobut y?
ethyl, R® Rty ohyﬂxpmkg&ﬁ is ydhtogenn gndﬂnmgApheﬁydubﬁ&uiedgphewl,t wherein said
bstit 1%ubt nt s elegote fromhal o, OH Owe, OCF3, or
substitue N conpound having formul a I B: oRV
R2 A R4 N I B; or a pharmaceutically acceptable salt

t her eof , wherein: ) 5
34. The compound according to claim 1, wherein R and R? are both Cy4 aliphatic, R

is optionally substituted C;4 aliphatic, R*is hydrogen, and ting A is optionally substituted
phenyl.

35.  The compound according to claim 34, wherein R! and R? include methyl or ethyl,
R?is optionally substituted ethyl, or propyl, ring A is phenyl having up to one Q-R* substituent,
wherein Q is a bond or is a C;-Cs alkylidene chain wherein up to two non-adjacent methylene
units of Q are optionally replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO,
NRCO, NRCO,, NRCONR, SO, SO;, NRSO,, SO;NR, NRSO,;NR, O, S, or NR; and each

occurrence of R* is independently selected from R’, halogen, NO;, or CN.
36.  The compound according to claim 35, wherein R and R? are both methy] or ethyl,

R3is ethyl or propyl, R*is hydrogen, and ring A is phenyl optionally substituted with halo, or
OH.
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1 R and R are each independently hydrogen, or an
optionally substituted group selected fromG -
w@bdiophesopr, a 5-6 nenbered aryl ring having 0-BCT/US2004/021440
het er oat ons i ndependently sel ected from nitrogen,
oxygen, or sulfur, or a 3-7-nmenbered saturated or
partially unsaturated ring having 0-3 heteroatons
i ndependently sel ected from nitrogen, oxygen, or
sul fur; or Rl and R2, t@k,en toget her;, wi.th the nitrogen_
37at o ReroppoNnd Aereyding to aigh b, WHeEsimRa Ang K idsnkath {14 alphatic or
1 t.i - SV G 3 .
R RS A otk o & TRERGE R el 500 el oSHBIPB hnte Cu
aliphatic érrawyh, Ri* isloglespenpandgimg A dy optienilly substietesi pheR¢l, 5-Rasmizared

ny rin or npd by and R2 taken together, are each
heteroaryf}ﬁégﬁéﬂ%g{ﬁrp ?}ﬁ‘i‘)ﬂﬁ‘?ﬁ'l y substituted at one or nore

carbon atons with 0-4 occurrences of - R5, and at one
or nore substitutable nitrogen atomslvvith- R6; ring A
38.s dlte @nmouhé newrding Lo ¢laing3haxtiengn &' Bné &F eredwtiomsthyl, ethyl,

I ndepe n el ected fromni.trogen X n, Oof ..
or propyiF (e Ko bl e i m Bl S ar TR g 2 dibyaropymeotyl
ring, R? is Gt nbill b @tifutddetiddVpropylObayl) oF flién3l, QA8 ring deRGMERYIHaYing up

sel ected from nitrogen, oxygen, or sulfur, optionally

to one Q-B{jsebstituent gvherein Rxis 8bope peiscHr bEmalkylidanc\ghein vhesem up to two

. ) , ' e
non-adjaclifHERSIGE ol of 0 b ool seBREPhy CBY EcBBhicd, i
OCONR,RRNRNNRRRCG, NRGOp dIRIEDH, NRAPRR, SOYSO:, NRS@, SO,HRhond

r ig a G -C alkylidene chain wherejn up to ,
NRSO:NR . go?fé\é%?rﬁndr?é?lhwcé‘ﬁén‘iﬁﬁft% i§inqspen n%@%ﬁ%ﬂs ﬁng » halogen,
NO,, or (?¢P! aced by CO, CO2, COCO, CONR, OCONR, NRNR, NRNRCO,

NRCO, NRCO2, NRCONR, SO SO2, NRSM2, SO2NR, NRSO2NR,

O S, or NR and each occurrence of Rx is

| ndependent | y sel ected fro hal agen, hO2 :

Huner LI LRI SR LA B B rarndpanashery Pk rEbd gr ety
R is ethyl E)Pﬁi*ob%/lgj RO Gy desgeANariid O phen§HESonk S¥bsftuted with halo, or

al iphatic group; and each occurrence of R is
OH. i ndependently sel ected from hydrogen or an optionally

substituted group selected fromCQ . aliphatic, C

-ioaryl, a heteroaryl ring having 5-10 ring atons, or

48 heTley amyiuyl acdording &y lagn 3; WhersinRy' adRPere both W g alplmtic, R
. 3, R%%@R t;aken together with the aton(s) to which tlf;e){
is R is Cyy inhatm R 1Ry dragrm ard fing Ace eheyl RavipgRREP PR Resubstituents,

h . S of £ = h 1
e e B b BP0 G moh R P ancipylene
units of Q amgptienallygepla@diet @0 pEO0eBOCAIEONRIITCONRs BIRNR ARNRCO,
NRCO, NECG), NRCONR, SO, SO;, NRSO;, SO,;NR, NRSO;NR, O, S, or NR; and each

occurrence of R* is independently selected from R’, halogen, NO,, or CN.
41.  The compound according to claim 40, wherein R! and R? are both methyl or ethyl,
R is propyl, n-butyl, or isobutyl, R* is hydrogen, and ring A is phenyl having up to two

substituents selected from halo, OH, OMe, OCFs, or C;.4 aliphatic.

42. A compound having formula IB:
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ni trogen, oxygen, or sulfur; and each occurrence of R6

or R8 is independently R, -COR, -CO2(C .
w@bdophaopr), -CON(R )2, or -SO2R ; provided tPeE/USHP4/021440

when R3 is ethyl; R4 is hydrogen; ring Ais

unsubstituted phenyl, and Rl is hydrogen, then R2 is

not optionally substituted 2-pyridinyl, optionally

substituted phenyl RiopiH2onal |y substituted benzyl,

Oh-plopyl, nmethyl, ethyl,
CON( Me) CH2Ph, - CH2C CH,
or -(CH2)30H, b) when R3 is

ethyl; R4 is hydr tjeny

i A is thienyl; and RL is
hydrogen; then R2 is not o'gt onal | y substituted

phenyl; c) when R3 is ethyl; R4 is hydrogen; ring Ais
unsubstituted phenylB; then when Rl is methyl, ethyl,

ora pharfRGHRY aci BT B GRSE lpan RS ONEL 2, - CroGROM,

Rhaitd R etHGhNdepeatB Ay, hyafogef & Gh2phenalby suBQﬂtﬁiéﬂ gfep selected
t aken to?&t her ‘are not optional |y substituted

from Cr.cpliphatie i |memlaﬁr%@iwl fieg hating GriSdietareaioms instependenthe seleged
from mtré&g%s U%’Q{ék? cF%g . ny -ﬁpem%reﬂ Q{mu&ed & r#(}gt@y uhsaturated ring

* having O-Byldteﬂmmms iridepbnlaantlﬁsel‘tﬂateddmm @ﬁfdgeﬂ, Sxyigsi, ior lgtfl]lﬁg or R1 and R?,
.. R4 is hydrog
aken togBiicy Vith e &eﬂlﬁr%gqu’é% & Wﬁ{fhgﬁeyp% 91md Eoranaraptihallysubsfigted 3-

t

8 membeir%:él r?g%ér&@%f ’ Bgﬁ%t&%rygﬁhg Yllavm%)l% e?)r’]‘l*&?%l'gé%té s%n&ﬁ?%ﬁﬁ'éntly%&@&ed from

nitrogen, okygeint m&ﬂusl%mlp &'i Rif, oy by g fidnened B3 R smétRﬁyaken IRigether are
tituted and

cach inde§¥ RS Rty SHATRYRER ol g TR Sty RG B - aPBtphees of -

%, and aPRRIBf mord sEBdEn RS Mitrorggn %ﬁisdﬂflﬂVJ-Rs 4- d - phenyl,
2-Cl -phenyl, 3, 4-di chlorophenyl, 4-Me-phenyl,

ring A.igjp St mp@bhr@d;aryl ripgdeping Oy? heteroaamindepeniengiysplprted from

nitrogen, oxygen, or sulfur, or a 3-7-membered saturated or partially unsaturated ring having 0-3

heteroatoms independently selected from nitrogen, oxygen, or sulfur, optionally substituted at
one or more carbon atoms with 0-5 occurrences of —R’, and at one or more substitutable nitrogen
atoms with -R%;

each occurrence of R? R?, R5 andR” is independently Q-R*; wherein Q is a bond oris a
C1-Cs alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally
replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO, NRCO,, NRCONR,
SO, SO, NRSO,, SO,NR, NRSO,NR, O, S, or NR; and each occurrence of R* is independently
selected from R’, halogen, NO,, or CN;

wherein each occurrence of R is independently selected from hydrogen or an

optionally substituted Cy.¢ aliphatic group; and each occurrence of R’ is independently selected
from hydrogen or an optionally substituted group selected from Cj.g aliphatic, Cg.10 aryl, a
heteroaryl ring having 5-10 ring atoms, or a heterocyclyl ring having 3-10 ring atoms, or wherein
R and R’ taken together with the atom(s) to which they are bound, or two occurrences of R’
taken together with the atom(s) to which they are bound, form a 5-8 membered cycloalkyl,
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h) when R3 is ethyl, nethyl, or isopropyl, Rl is
hydrogen or ethyl, and R2 is ethyl, COCH3, isopropyl,

WO GOSN, benzyl, - CH2CH2NEt 2, - CH2CH2COCOEL , POT/URD04/021440
andR 2, taken together are piperazinyl, and R4 is
hydrogen, then ring A is not optionally substituted
pi perazinyl, pyrrolidinyl, norpholino, or piperidinyl;

heterocyclyl, Ak Br ﬁﬁeﬂo@ryﬂihh haviagd- Riotdrsatod iRpendentl ¢ Belbeded from
not optional | y substituted cycl ohexyl;j ) en R3 is
nitrogen, ﬁ’éﬁf&ﬁ"w(’fsﬁﬁﬁr Radi s N(Me) CoPh, then ring A and RL and

ﬁ?méru?% | di nyl&hgrls\ll\rﬂi E @Bﬂik F@’ &lﬁ%@l %al%phétﬁc | ICON(R 2

or —SOstubst ituted phenyl, ring Ais optionally subst ituted 1
@Henyl and Ris hydrogen then Ris not optionally
provided @ighs; | t ut ed naphthyl, nethyl, optionally substituted
Qth Yy
a)p\k} o 1|sno ﬁl}'}ﬁ\?\ﬁg&%ﬁsﬂ ?@%QALQFEE&?EM@& ee%‘l?% ﬁngf 1sRliydrogen,
thanE. Rot ppti@nlly oglestineed mpyndmgl Apﬁmﬂgtsuhe’nﬂnhtb@rphenyl optionally

sebsRle RS RO DR AFHE S by ML e CRBCBDME phensD, -
CHICORQ 1L TH, PR) cFﬁzcamH R@Hz@ﬂ‘é@Met C(Ql%d‘ﬁicﬁy Grl- (a}%)&m

are notf sinultaneously rpholino or thionp C1|cr>ho I no;

b)owhmg%ls%hﬂ@ ﬁ’éﬂwlogelﬂmngsA fyirengyk R vy drgengthen RS is not
09%555?2{4?5%%%@@ and Rl is hydrogen, then R2 is

het hyl phenyl, or 3-CF3phenyl; p)
¢)WhiBén mlsleﬂlﬁi Ryt hySbges ringdk mﬁﬂubs@iﬁdedl pn@ya thé:n when R is

unsubstituted phenyl, then: i) RL and ake
m@t@g]ep}lpé( Cg—&%?h,f zqm&ho igp, glﬁqglﬁzNEtg, -CHzCHzOMC n- butyl,
or%gﬁﬁﬁé]wes%kgﬁﬁﬁa gﬁé!ﬂ éntﬁén R '@%fg}y& ;th? c?d‘\%ﬁ P@H,RlHZOAc,

Kl amyldt dajem togmlner@as nat otptlbnaﬂl—yijadstﬂmépmehdmégﬁ :mdfpbolino, or
e rld according to claim42, wherein Rl and R2,
t’co ¥®Get her with the nitrogen atomto which they

d)aWIRnITUE dihyf; RTR RIPT, 001, M) 3k BY, filpbRGd dtbuiBditde8 p eF ed
heterocyc]di/20 ring having 1-3 heteroatons |ndepe ently

mewhelineg dnd Roas mydregegethen R(jfif not optienadlysybstituted phenyl, or COR’;
€) when R? is ethyl, R* is hydrogen; and ring A is unsubstituted phenyl, then R1 and R?

are not simultaneously methyl;

f) when R is methyl, then ring A, R* and R! and R? taken together, are not
simultaneously piperidinyl;

g) when R is ethyl, R! is hydrogen, R? is unsubstituted phenyl, and R* is methyl or
thiomorpholino, then ring A is not unsubstituted phenyl, 4-OMe-phenyl, 2-pyridinyl, 4-
Cl-phenyl, 2-Cl-phenyl, 3,4-dichlorophenyl, 4-Me-phenyl, 3,5-dichlorophenyl, 4-OH-
phenyl, or 3CF3-,4-Cl-phenyl;

h) when R? is ethyl, methyl, or isopropyl, R' is hydrogen or ethyl, and R? is ethyl,
COCHj, isopropyl, -CH,CH,CN, benzyl, -CH,CH,NE,, -CH,CH,COOE, or R! and RZ,
taken together are piperazinyl, and R* is hydrogen, then ring A is not optionally
substituted piperazinyl, pyrrolidinyl, morpholino, or piperidinyl;

i) when R is ethyl, and R! is hydrogen, then R? is not optionally substituted cyclohexyl;
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44. The conpound according to claim43 wherein RL and
R2, taken together with the nitrogen atomto which
W bag/oadoeo bound, form an optionally substitut eBCBUS2004/021440
menbered heterocyclyl ring selected from (R5z) A)z /
(vVR5),2z aa bb cc(R5) (R5)z (R5) f AN> AN / N .0 R6
dd ee f ft LLL LLL I NV(R5)z (R5)Z gg hh jj wherein z
j)i wheéh R’ isdiethyThenddthip D(VE)@OBhy tHemgng A and& 'mndR?, taken together,
wherein Rl and R2, taken together with the nitrogen
MQPBHIF’GIWOBHY%BW%JF‘EH ound, formring bb, dd, ee,
3 4 . . . > .
o B S AT T AR A AR Py s
pl@nyY ahd B it hiydrapen fhen R év it opoomelly substiteedrapighyé naethyl,

oA B e
1) SERSINR is eftfyl, (NR) Whhr orfk/of ﬂ%d@%ﬁ%ﬁ&ﬁ%ﬁh&% §optionally
claim 42, wherein one of RL_or R?2 is Rydrogen and the

substittedgfiparazinyl, then the arerof Ri' endiRY ytakamsogathartosding A is not
Cinal jpghatic ar _wherein one or nore nethyl ene
thborW(?Igh@hnotcﬁ %Rg(lldf)ﬂﬁhati c group are optionally replaced
mM R 'TanbiR?, kel 0k tBer HIGDg A NR(£SDsim1tak MLy SEBHURIe oo
(NR) SO2. 48. The conpound according to claima46, or
thiomorphelingi n R1 and R2 groups is selected

o) when R? is methyl, R* is hydrogen or OMe, ring A is unsubstituted phenyl, and R' is

hydrogen, then R is not methyl, 2,3-dimethylphenyl, or 3-CFs;phenyl;
p) when R is ethyl, R* is hydrogen, and ring A is unsubstituted phenyl, then:

i) R! and R® taken together do not form a l-pyrrolidinyi, 4-methylpiperazinyl, or
1-piperidyl;

i) R! and R? both are not hydrogen, methyl, or ethyl;

iii) when R! is hydrogen then R? is not 2-hydroxyethyl.

43.  The compound according to claim 42, wherein R* and R?, taken together with the -
nitrogen atom to which they are bound, form an optionally substituted 3-8 membered
heterocyclyl ring having 1-3 heteroatoms independently selected from nitrogen, sulfur, or

oxygen.

44.  The compound according to claim 43 wherein R! and R?, taken together with the
nitrogen atom to which they are bound, form an optionally substituted 3-8 membered

heterocyclyl ring selected from:

R%), (R%), RY),
P A £ g

N</7 l__ /72

aa bb cc
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fromnethyl, ethyl, cyclopropyl, n-propyl, propenyl,

cycl obutyl, (CO OCH2CH3, (CH2)20CH3, CH2( CO OCH2CH3,
WERRSOBRCH3, CH( CH3) CH2CH3, ort-butyl, or n-beCWUS2040021440

The conpound according to claim46 or 48, wherein Rl

and R2 are identical. 50. The conpound according to

claim42, wherein one of RL or R2 is hydrogen and the
f,oth gro0f R1 o R2 (F§’)za 5-6 ne er(a‘BF)gryI ring having

‘G

et er oat o BN ependent | t edf rom ni trogen,
or sulf r a37rre d saturated or
pa |aR?y unsaturat ed ring havin O 3 het eroat ons

ﬁgpendently sel gcted from nitragen, oxygen, or

51. The conpound according to clai m50,
vvherel n one of RL or R2 is hydrogen and the other of
Rl or R2 is selected from a b c d 4,\85)2 (R5)z (R5)2

(R5)2""’N1VNVNR6I{INgR6R5NNI (R5) 1Z X V RR66

1 W RS R IC m nRYy,f |-t R % g Tr s tP -
(RS)LQ(QZ NX(R@ e |
gg hh Jj
wherein z is 0-4.

45.  The compound according to claim 44, wherein R' and R?, taken together with the
nitrogen atom to which they are bound, form ring bb, dd, ee, ff, or gg.

46.  The compound according to claim 42, wherein both R! and R? are an optionally
substituted C;_4aliphatic group, wherein one or more methylene units in the Cialiphatic group

are optionally replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,.

47.  The compound according to claim 42, wherein one of R! or R? is hydrogen and
the other of R' or R®is an optionally substituted C;4aliphatic group, wherein one or more
methylene units in the Cy.4aliphatic group are optionally replaced with NR, O, (CO)O, O(CO),
NR(CO), (CO)NR, SO(NR), or (NR)SO..

48.  The compound according to claim 46, or 47, wherein R! and R? groups is selected
from methyl, ethyl, cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)YOCH,CHs, (CH,),OCH3,
CH,(CO)OCH,CH3, CH,(CO)OCH3, CH(CH3)CH,CHj, or t-butyl, or n-butyl.

49.  The compound according to claim 46 or 48, wherein R! and R? are identical.

50.  The compound according to claim 42, wherein one of R! or R? is hydrogen and

the other of R! or R?is a 5-6 membered aryl ring having 0-5 heteroatoms independently selected
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UVwWR6 O(R5)Z 05Vr (RB)z - >(R5)2\ za zb. 52.
The conpound according to claim44 or 51, wherein R6
WO g008paoenen, or an optionally substituted gr oREI/US2004/021440
selected fromC _6al kyl, aryl, aryl (G _6)alkyl, -N(R)
2, -CH2N(R) 2, - CH2ZOR, -CH2SR, -(CH2)2N(R ) 2,
-(CH2))20R, -(CH2)2SR, -COR, -CON(R) 2, or -
from mtr(igeﬁ)) @d}l@&‘l )or Eulftﬁ‘;%or ang —mmrbﬂ‘ddl slataxatadrailpaglalllg unkaiunateﬂZhng

g o ESETBERe in Ctn °

- C4al kyl ), - - SO2NH2, SOZN(CHS) 2, or opti onal Iy
substituted phenyl 54. The conpound accor 1@?
5k ai Thed@mpolnad e¢oordidg tasclhiyulf gerereihahogeR| oRf isNgdrogen and

ppt bstituted group selected fromG -
theomeraﬁi $ﬁ ﬁ?legtswff’o “B)alkyl, -N(R) 2, - CHEN(R) 2,

SR 2 G AR o
CH2) 2N 2 CH2) ZORVN (CH2) 2 ,
P%bN(R") rRé(())zN( A. 55, T%C@T‘dB@)nd
accordl ngq,,,to claim54, whé¥ein R4 is , F,
CF3, Me, Et, CN, NO2, -COOH, NH2, ( )2 -N(Et)2,
a _N(IPr)2, PoCH2)20CHS, -°C(J\IH2, - , - OH, -CH2OH,

- NHCOCH3, - S2NH2, SO2N(CH3) 2, pi peri di nyl,
plper|2|nyl nmor phol i no, or an optionally substltuted
R (R°gr oup sel ect®, from O ~al koms), phenyl ﬁhﬁ | oxy,
benzyl nzyl oxy. 5 AThe conpoundl cor d| ng to
é_\ Ncla|m4§(m relnR3|s/ R - CF3, 2, -CHBr2,
N"" CH2CN, - CHMOR , - CH2SR™ - - CH2N( R )2‘111_or as Q Rx ;
wherein Qis an optionally substituted C2-C al kyli dene
e chain wherdin up to two $on-adjacent me®hyl ene units
Reof Q are optigsnally replaced by CO CO2, COCO CONR,
N OCONR, NRNR &I?NRCO NRCO NRCOZ NRCO\IR SO,
N NSOZ NRSCR2, R NRSO2 or &pd(Fégch
occurrenc NRx isin @9’ Zysel \te§fromR'
Ht'u R°hal ogen, ,R®r CN, pr ow dthat Qis @onded to the
carbon atom, of t he I

) RS RS RS
H ™ o N Ny
S g, © g =N
4 .
m n o P
S_\ /N NZ /O N/*S nd
e g Ve | QR%Z
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carbonyl group through a carbon atom 57. The conpound
of claim56, wherein R3 is -CF2H, -CF3, -CHO 2,

WO @HB0@09CH2CN, -CH2OR , -CH2SR , -CH2N(R ) 2, POT/USZ04/021440
QRx ; wherein Qis a bond, and Rx is an optionally
substituted group selected from C2_s aliphatic, C
-ioaryl, a heteroaryl ring having 5-10 ring atoms, or
a heterocyd:tsyl ring having 3-10 ring atons. 58. The

conpound Ncla|n142 wh e|n R3 is, h gen, or an
% optlona tuteé-éj%#ppﬁglect n1d 6alkyl
aI kyl
(@{ﬁ—m SR - N(R) 2, -
(CH2)28R\ -COR -CON(R 2, or S(())ZN(R) 2. 50.

u  The compound of cl ai m 58y wherein R3 ixH, M, CF3,
ethyl, propyl, butyl, pentyl, COC -C4al kyl), -CONH2,
-CO0Q(d- C 4al kyl), -CH20H, -SO2NH2, SO2N(CH3) 2, or
optional |y gaubstituted phenyl . 60. The conpound

A accordi ngy;,@vcl aim 42, whehgi n ring Ais selected from
phenyl , .pyfiginyl, pyrigr@n pyrlda 3

224/ \(lﬂi)f azi ny}, (R yI ., pipe Ei% Jm )lzndazol yl,
benzotri azoI yl, pyrazolyl, opyr azoI yl, imdazolyl,

Y - benzinmdazolyl, thiazolyi, benzthizolylzb. oxazolyl,
benzoxazol yl, isoxazolyl, benzisoxazolyl,
i sot hi azol yl, benzi sothiazolyl, triazolyl,

52ben Zﬂferdoﬁﬁ)@hﬂdl accolii@ltorngihyd4 ort 3, Wlb)éfem Ré Mﬁ&iﬂb g%ﬁ)’&m an

furano benzof uranoyl, or triazin

optionallybatpiea o S@bﬁedrfmm st 1y e Cato g, S Reapr G HNR ), -
CH,OR’, Céﬁ%: sUbg‘?Ffzut ai}f e n| ogén@ﬁ?ms W(%CEE (aﬁ(g&(gmq@?’g?no;

S(O)N(RPE. 0-5. 61. The conpound according to clai m60,
wherein ring Ais selected from phenyl, piperidyl,
t hi ophenyl, indolyl, or pyrrolidinyl, wherein ring A

s53has ’ﬁme%oﬂ‘g)%uﬁ(‘i %ﬁg?é)fo claif 52 Wehelsid R@ ‘fé:lldﬁ Sgrﬁn}aglﬁ[,nlié[e, CF;,

RS at bstitutabl® nitrogén atom 6 e CO
ethyl, propdcloutyli, pentyl CEN(Ei 6. 8Ry1) Vbﬁféﬁﬁln -CQQjCAGz;deD]h,eﬁ%HzQH, -SO,NHo,

SOMNCERL PG ity gAY A 7o selected from 1 1 9
R7) | (R V (RD)y
54.  The compound according to claim 42, wherein R%is hydrogen, halogen, CN, NO,,
or an optionally substituted group selected from C;.galkyl, aryl, aryl(Cy.¢)alkyl, -NR’),, -
CH,N(R’);, OR’, -CH,0OR’, SR’, -CH,SR’, COOR’, -NRCOR’, -(CH,):N(R"),, -(CH,),0R’, -
(CH)2SR’, -COR’, -CON(R"),, or -S(O):N(R)s.

55. The compound according to claim 54, wherein R*is H, Cl, Br, F, CF;, Me, Et,
CN, NO,, -COOH, NH,, -N(CHj),, -N(Et),, -N(iPr),, -O(CH,),OCHj3, -CONH,, -COOCHj, -
OH, -CH,OH, -NHCOCHj3;, -SO,NH,, SO,N(CH3),, piperidinyl, piperizinyl, morpholino, or an
optionally substituted group selected from Cj_4salkoxy, phenyl, phenyloxy, benzyl, or benzyloxy.

56. The compound according to claim 42, wherein R?is -CF,H, -CF;, -CHCl,, -CHBr>,
CH,CN, -CH,OR’, -CH,SR’, -CH,N(R")2, or as Q-R*; wherein Q is an optionally substituted Cp-
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a whereiny is 0-5. 64. The conpound according to
claim60, whereiny is 0-2. 65. The conpound accordi ng
W@ 200806300 65, whereiny is 0 and ring Ais PCT/US2004/021440
unsubstituted. 66. The conpound according to clai m64,
wherein each R7 is independently selected from
hydr ogen, hal ogen, CN, NO2, or an optionally
Ce alkylidsndoahiain whewtimuptopweealoactd@defitrmeth @edabditslof Quargloptianally(r€placed

by CO, COBEHED, CHNROCONRRNKE NRERe NRES BRE L dB e, SO.

SO, NRSdz%Qﬁl@FT\IRSO% 0, S QNI e)nd?eacl%ccu%@e?&’(lg ki g%epéﬂdently

ompound according to claim66, wherein eac
selected fromiBbehalj@an,l NO#,or N, vaV1deEi, th@AQ is lM;],decth theshrbbidatom of the
- )2, -N(Et)2, -N(IPr)2,
carbonyl gf%(‘%}lﬂféj?‘%&@fbo( ( ) COOCH3, - 0(4 -)CH2C]—|, - NHCOCHS,
- SO2NH2, SO2N( CH3) 2, p| perl di nyl, piperizinyl,
mor phol ino, or an optionally §ubst|tuted grou

57sel Shesgninosnd of claim ﬁ@wgherfph Qnys —CliaHeﬂzox@HCBeﬁiBrz, CH.CN,
ccnor PSRE VLR o B STRAOH FRSAHTR s By

substituted geupGelected froan Copiliphaas, |(S/6 1§ bjxkyij tal HetHr@ai Kiﬁﬁgﬂﬁhﬁﬁé 3110 efig

fromG - _al k}/x aryl aryl (G _6)al kyl, - N(R) 2,
atoms, or 2 heterqoxclyl png hayipgir 10 ing agns. . ( CH2) 2N(R ) 2,
-(CH2) 2OR\ - (CH2) 2SR\ -COR, - GON(R) 2, or

-S(O 2N(R') 2.69. The conpound according to cl ai m 68,
58nhe r’Eﬁercoe@@bncRef ¢laim AZlepencs R liyyhydrogdn, oxCiBoptEmhlyy substituted

sroup seidtdifon Crhih i psita kg, 2O a'é%ﬁﬂl’@%kieﬁ’s@sln-
(CHz)NRN, CRCHDIGR Y CHIHB LIt PHBRK);, 6 -sEaNgogpound

according to claim42, whérein R'and R both are
optional l'y substltuted Cl-4 allphatlc R3 is Ci

2 g S g D 00 85 o,

CO(C-Chstyey, C(C@NHZC-(I(D(D(Qll—@aﬂcyl)]'@HMD@Q)aN}ECS@NU}Q)ZL Or optionally
claim 70, wherein R1 and R2 are both nethyl, ethyl,

substituted phesybny| . R3 is ethyl, propyl or butyl, ring Ais
phenyl or a 5-6 nenbered het er oaryl or heterocyclyl
ring having one nitrogen ring atom wherein ring A has
60up tTheaenpQundRaciobdihg taseaitm 42, wherein ring A is selected from phenyl,

pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, pyrrolyl, piperidinyl, indolyl, indazolyl,
benzotriazolyl, pyrazolyl, benzopyrazolyl, imidazolyl, benzimidazolyl, thiazolyl, benzthizolyl,
oxazolyl, benzoxazolyl, isoxazolyl, benzisoxazolyl, isothiazolyl, benzisothiazolyl, triazolyl,
benzotriazolyl, thiadiazolyl, thienyl, benzothienyl, furanoyl, benzofuranoyl, or triazinyl ring,
wherein said ring is optionally substituted at one or more carbon atoms with y occurrences of —

R7, and at one or more substitutable nitrogen atoms with —RS, wherein y is 0-5.
61.  The compound according to claim 60, wherein ring A is selected from phenyl,

piperidyl, thiophenyl, indolyl, or pyrrolidinyl, wherein ring A has 0-2 occurrences of -R7 and 0-1

occurrences of —R® at a substitutable nitrogen atom.
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wherein Qis a bond or is a Cl-C6 al kylidene chain
wherein up to two non-adjacent nethylene units of Q
wae@somoponal |y replaced by CO CO2, COCO CONRCT/OSXON)21440
NRNR, NRNRCO, NRCO, NRCO 2, NRCONR, SO, SO2, NRSO 2,
SA2NR, NRSO 2NR, O S, or NR, and each occurrence of
Rx is independently selected fromR , hal ogen, NO2, or
62CN. Tz cohip@und agotding aceaiht62)gvicteis hag 7.1 Aaahewlgplgeﬂiuyﬂilor
and R2 are both .4 alphatic or RL and R2 taken
PYrmhdchbget her forma 3-6 menbered heter ocyclic ring having
up to 2 heteroatons, R3 is optionally Cl.4 aliphatic,
R4 is hydrogen, and ring Ais optionally substituted
63pheriliie, compuand ecoedlihg teeslaiar §0, whareih ring BbBrselcted from:
het erocyclyl, having up to 3 heteroatons selected from
oxygen, nitrogen, or sulfur. 73. The conpound
f accordlngto clailm?7 ? wher ei n RR%an RRZ both are
Rl and

hyI ropyl ; eh t oget her
hn anﬁ%/gm@ Ny subs i t éﬂ)yl aze\ﬁ\\fﬁ
1 pyrroli yl, 1-piperithnyl, or 1-ri era2| nyl, R3is

a optionally substituted ethyl, propyl, @r butyl, ring A
i s phenyl or a 5-nmenbered heteroaryl having 1
wherein yHe0e¥-oat om wherein said ring A has up to two QR

substituents, wherein Qis a bond or is a QC

al kyl i dene chai n wher ei n up to two nonadj acent

64ret Mplesovenponhd Scodidify 0 Elaidpb0,ontaidiy yriepi2aced by CO,

CO2, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO NRCO 2,
NRCONR, SO, SO2, NRSO 2, SO2NR, NRSO 2NR, O, S, or NR
nd gach, -y |xe :
51?r o BT aﬁg% éﬁ)%?d \I%g?o %f?m’lcﬁf, %ﬁ}%‘f‘#ﬁ 2‘1@ 6%% alﬁng et Substituted.
accor di ng to claim73, wherein R 1 and R 2 both are

t hyl t h d t.ak
6({{9 p;lf e q%lglm%ﬁg«%( aq,qo’:éng 19 %la.n gzﬁ R in Sgcrhpép epgl A rgn sglected
from hyd#ogeH, Qﬂﬁﬁen ang, NOE‘ qnén 'o‘ﬁh@ﬂlly%ﬁ@étitﬂte& gﬂﬁ% sEléEt%d fﬂheay Lalkyl,

per.l , Or wherein rin as u

aryl, aryl&mbikyﬂ,uMR§z,sﬁ Nﬂ&dz,ﬂlbm(l?ﬂiQR SR/, -OtizSB., OR ,| NB430R -

NG e fon PRI PRRMCBRERN AL BT

et hyI R4 i s hydrogen and ring Ai s phenyl,

1- erldyl or yrrolyl, wherein r|n ;A has #zﬁ)@
6w ltmnnoaa%t\%c n&&q %lalm PoWheasin cagh s indspengsatly H, Cl,

5. . CREMBNERES S R Skt ML SH, L el

CONH;, £ @O06Hze 0 - @H;;_@Ht éﬂHﬁmeg; -3OMNHH SO, NECH),, tpipeRidinyl,
pipen'zinyq,I IIIIE)I%%SHHO, or an optionally substituted group selected from C;j_4alkoxy, phenyl,

phenyloxy, benzyl, or benzyloxy.

68.  The compound according to claim 64, wherein each R%is independently selected
from hydrogen, or an optionally substituted group selected from Cj_galkyl, aryl, aryl(C;.g)alkyl, -
N(R’)2, -CHoN(R )2, -CH,0R’, -CH;SR’, -(CH2):N(R’),, -(CH2)2,0R’, -(CH,).SR’, -COR’, -
CON(R’), or -S(O)N(R"),.
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heteroatons, R 3 i s optionally substituted Ci _4

aliphatic, R4 i s hydrogen, and ring Ais optionally
wG@apsnoIooe ed phenyl or 5-nenbered heteroaryl. F@T/UT1964/021440

conmpound according to claim76, wherein R1 and R 2

are both nmethyl, ethyl, propyl; or R and R, taken

together forman opti onal Iy subst i tuted pyrrol i di nyl
690r IFhemioppoaxd amycbrdifg @ dlaim G8)wiheredt tachRis indepéreidntly H, Me,

CFs, ethyl.fe%&% éﬁtYﬁé%eiy&yéﬁQ% tr-é@ kar@' %g@ﬁﬁ’é@ﬁ‘g@ %ﬁw i Té%é?% -

SO;NH, Sbm%ﬁigz?%r Hﬁ Jrﬁll%@%s@theﬁH&P?PbSt ituents, wherein Qi

dene chain wherein up to
tmo non- adj acent nethylene units of Q are optionally

T0NRoA e RAEBoU feeRe oS, Wheigits 50 RO arqpRnaty
substltutea NRJ; aﬁ-bhau@ °& fafclb"'a‘h R Rafshl&@ﬁfgﬁﬁ ra%ﬁ(‘rﬁlgofi 1ﬁﬁ€10'nal$y substltuted

dependent |y sel ec ed from al ogen,
5- 6memb¢ed arylehetenopuyliat hatseenydiintng.o cl ai m 77 vvherel n R 1
and R 2 both are nethyl or ethyl, or R 1 and R 2,
taken together forma 1- pyrrolldl nyl ring, R31i s

716t hYIrhean@bﬁﬂcY hccoﬁlﬂg to daiftyTh), @@Rfein Rhend RAgreAokismethyl, ethyl,
phen pi peri d% or pyrrolyl, optionally substit ut ed
or propyl, \Er tify et@pﬂ PEIET B inE @eﬁtpbe@é 08 8 SemephgicH detsroaryl or

netrocycf i e e 5 pibeBh HRAPHE S MIE A RERR R Ep RS R Diuen:

wherein (eislmHondlRr 8 a @1-& hlkylil¢neRRhaih wherein up to two non-adjacent methylene

wnits of Q&< AHHRIBHHRPILAR) G Di 1O SrEBNE, QCYR, NRAE ARNRCO,

NRCO, N‘R ﬁmﬂpseosw@ms@;tsowﬁnms%iv?&tﬁ@ b QI Bl @ch

conpound- according to clai I'm42, wherein
occurrencm)f BRinds mdepandentht $electedsrem Rishalegenr Nk, errfeNR2 t aken
together forma 4-6 menbered heterocyclic ring having
up to 2 nitrogen heteroatons, R3 is optionally

725 M tdoinpoRd Sekofiag o 42, w%rdlﬁ Rhyad RYer, bolind, § AlpBat# or R’
is optionally subsituted phen 5-6 nmenbered

and R’ taleartegcssy doma 2 80 wembﬁr@ahwerch% nwham&ue&%b@ﬁr@awms R’ is

optionall,fECOAHR, 58 i6h AELAend BRE &0 ot B SRS pRES1, 5

memberecl hestmoaryl,(mtﬂ-mambblﬁd $etesdciytlyl, ddvihg apad Bdieteydatoms selected from
rrolidi nyI 2, 5-di hydro-| H pyrrol yl,
oxygen, nitr CPetiSUtRY 1, or 1-piperazinyl, R3 is optionally
substituted ethyl, propyl, or butyl, and ring Ais
phenyl or a 5-nmenbered heteroaryl havjng 1 heteroatom
T3nherBiervoswiound aengrding toscleipm 73, winereip R RondsRibuth aganetbyl, ethyl,

propyl; orvi@1 an% I{E gklef? toage&%rn Porm an opu%na(ﬁy sc%statut(e\(l 1I gzeeﬂgln%lﬂ qi-ﬁ’]yrrolidinyl,
1-piperidinyl, or 1-piperazinyl, R? is optionally substituted ethyl, propyl, or butyl, ring A is
phenyl or a S-membered heteroaryl having 1 heteroatom, wherein said ring A has up to two Q-
RX substituents, wherein Q is a bond or is a C4-C¢ alkylidene chain wherein up to two non-
adjacent methylene units of Q are optionally replaced by CO, CO,, COCO, CONR, OCONR,
NRNR, NRNRCO, NRCO, NRCO;, NRCONR, SO, SO;, NRSO;, SO,NR, NRSO;NR, O, S, or

NR; and each occurrence of R¥is independently selected from R’, halogen, NO3, or CN.
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wherein up to two non-adj acent nethylene units of Q
are optionally replaced by CO CO2, COCO CONR, OCONR,
WORNROOIMPNRCO, NRCO, NRCO2, NRCONR, SO, SO2, NRIIBS208(021440
NR, NRSO2NR, O S, or NR; and each occurrence of Rx is
i ndependently selected fromR , halogen, NO, or CN.
82. The conpound according to cI ai m 81 wherein Rl and
142 dfte doniound aedopdhag txclaiRB73 s;vl&ﬂrdsm R apd ®Oyboth e methyl or ethyl,

or R andlf Uk P, YT OBR0 100 A o Rl LRl

ring A is B}Btﬂﬁi‘aﬂ? kigbstifdibd ﬁﬁ 1, pﬁfen@l Br Byrtd? \Aﬂa%&euﬁéng ANfas up to two

onpound accor to claim ereiln Rl and R2" are
Substltuerﬁbsﬂieqmihgmllc.alo QH;)OCFaRGr Csa dtplnytlc R4 is hydrogen,
ring Ais phenyl, 1-pyrrolidyl, or 1-pyrrolyl, having
up to two substituents sel ected from hal o, OH, OCF3,

7" ClhedcomtpoRiidhédordifig to dibien 70 MRAH REGHARELOE 4r8 nfektdjl B} ethyl,
82,, wherein ring A is optional |y substituted 1-

R® is ethyp, Raeﬁ hyroge, and pyg Aois phenydsl-pipradoempbapdolat odhediimgng & has
gi!@ r are both Cl.4 aliphatic,
up to tWO%P egiﬁs © %ngfydg?ﬁéroao?cﬁr}gzan optionally substitut ed
5-6 nenbered heterocycllc ring haV|ng up to 2

eteroatorrs R3 is Cl.4 aliphatic, ydr and
é; i nglhe Gonpompd aggording tp ¢laim e%hqs@pé?f @afl 2 %@ 1.4 alphatic or

R'and sztﬁﬁe%ftegéfﬁér%m havg @Qm‘ﬁ@reﬁ PefPity 8% P@ ‘PQ\HQ% Eﬁf Ritdgen

wher £l is a s ad aln
heteroatonys &R s npt;pnalky submtlutedl Cadphptetit, Rtishytegen,ani rimgof is@ptionally

tionall | aced by CO CO2, COCO COKR, OCONR,
substltuteﬁuﬁﬁﬁiﬁ ﬂh&lﬁ%@gﬁiﬁ% NRCONR, SO, SC2, NRSCR,
SO2NR, NRSO2NR, O S or NR and each occurrence of Rx

is i ndependent ly selected fromR ha} oge NC2,
77CN Be:. Comn@uc Aerouding s elaim ¥ @g}vhe@‘eml Ri fmcmz amhethsnﬁhmethyl

o A b AR -
plperazmj?leRé rsctqmchalty Jubﬁmufbﬂ\e!tm CP:@p}HQorZ:)dﬁﬁ'; efngA M[ihenﬁ%rh%-

rogen, and ring Ais

&}114(3“ atlc R4 is hy énh
membereg fgfgyapryl Ymg rhe&r%tomawhwemﬁglc{ g {4d1as 4B MURNRs substltuents

| |
R
units of Quarel opRormily répladedigtGY) CO5, GREQ, CONR,RICANR, RRNRGERNRCO,

NRCO, I\{ﬁ% %@%ﬁ?gﬂggé@ﬁé&,%gzﬁi, R?ﬂs’c?z'bh?,id‘,yi 019 ; and each

occurrence of R® is independently selected from R’, halogen, NO,, or CN.

78.  The compound according to claim 77, wherein R' and R? both are methyl or ethyl,
or R! and R?, taken together form a 1-pyrrolidinyl ring, R?is ethyl or propyl, R*is hydrogen, and
ring A is phenyl, piperidyl, or pyrrolyl, optionally substituted with up to two substituents
selected from halo, OH, OCFs;, or C;.4 aliphatic.

79.  The compound according to claim 78, wherein R! and R? are both methyl or ethyl,

R is ethyl, R* is hydrogen, and ring A is phenyl, 1-piperidyl, or 1-pyrrolyl, wherein ring A has
up to two substituents selected from halo or OH.
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methyl or ethyl, R4 is hydrogen, and ring A is phenyl
or pyrrolyl having up to two substituents sel ected

w0 e@sobmbo, OH, OVe, OCF3, or C aliphatic. 88.Pdmnes2004/021440
compound according to claim87, wherein RL and R2 are
both nethyl or ethyl, or RL and R2 together form a
pyrrolidinyl or 3-hydroxy-piperidinyl ring, R3 is
nmet hyl or ethyl, R4 is hydrogen, and ring A is phenyl

N
R'and R2I KPRt T of&ﬂ{ £ Bgnélﬂoéf&iihéﬁr%%‘%rhc%f }Ht@iﬂgﬂ% tB%HHb%7

a I PB: oRV R2 R30 N
heteroatorhpR’ iEptionolly substmprisTa ailphatm:ﬂr ushyc@ognc ardpaug 4 is optionally

subsinuedFEERYY SRR e pbeogBiedr boBgPA Ten: . ano

optionally an additional therapeutic agent 91. A

nmet hod of treating or Iessemg’g1 the s ever%ty of a
81di sdhesomppensk @eordmgtom&q expént BeadtiR T bahagecmetdyl, ethyl,

propyl; or:i{’ &ng:&? t %eﬂutrggg[ erhflﬁ ﬁgﬁallgrgﬁgstﬁﬁtgd ﬁaa'zgﬁdlgﬁt P—é)'y}ljoﬁdmyl,

Igem nal neur

2,5- dlhydxbenﬂl@tytrmynaumb@mﬁyl Gﬁl’l-@fp@fazﬁ@ﬂlﬂaq ig bpﬁonaﬂplsmmsme@ ethyl,
| eptic conditions, neurodegenerative disorders,

propyl, or ,bggyé,rﬁnémge’\ bﬁ phspHer @ Sstembgred hgterearyl havingdehstereatogh wherein
t

said ring AU HlouroTRY L Sen T NRIBI O POERIT . Cpogliglidene chain

wherein up ko tha:hﬂreadJ mt msthytbne orits 6/1Q ard optionaky replase«é b;i CQJ &0y,

‘ e I L [ st he ] | gi-a, . digbeti

coco, RSN, Nedur SRR PR G e MR E S 5 O o,
SO,NR, NRSOWREK (0, Br NREYAA Sachlockitidie bARF¢s RabfbndRB) sekitddeom R,
: pai n, breakthrough pai n, postsurglcal pai n, oOr cancer

halogen,l‘ﬁ@i,lo),rcébrrprl sing the step of "administering to said

patient an effective anount of a conpound of formula I

: R) | or a pharmaceutically acceptable salt thereof,
82wher@ierompundaccofdify BlaimX IOwWHBRIn R alZR? are both C;.4 alphatic,

R? is ethyl, propyl, or butyl, R*is hydrogen, ring A is phenyl, 1-pyrrolidyl, or 1-pyrrolyl, having

up to two substituents selected from halo, OH, OCF3, or Cy4 aliphatic.

83.  The compound according to claim 82, wherein R! and R? are both methyl or ethyl,
R3 is ethyl, R* is hydrogen, ring A is phenyl, 1-pyrrolidyl, or 1-pyrrolyl, having up to two
substituents selected from halo, OH, OCF;3, or Cy.4 aliphatic.

84.  The compound according to claim 82, wherein ring A is optionally substituted 1- ‘
piperidyl or 1-pyrrolyl.

85. The compound according to claim 42, wherein R! and R? are both Cj4 aliphatic,
or R! and R? together form an optionally substituted 5-6 membered heterocyclic ring having up
to 2 heteroatoms, R? is Cy.4 aliphatic, R is hydrogen, and ring A is aryl or 5-10 membered -

heteroaromatic or heterocyclyl, having up to four Q- R¥ substituents, wherein Q is a bond or is a
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Rzl is - C(O)N(R) 2, -S2R, -S2NHR , -NHSO2R ,
-P(O(OR) 2, -C(ONCNR , an optionally substituted
wG20veiered het eroaryl ring havingl -4 heter oat PEEUS2004/021440
selected fromQO S, or N, or an optionally substituted
pyran-4-one-yl; R and R are each independently
hydr ogen, or an optionally substituted group sel ected
C;-Cs alkylidema dhain whéreinhgt to ¢wo aoh-aéjapentivetiedersrupits of Quart aptionglly

replaced b 3 10 GGl BREAE ik KgC KRR E0, NG L) 4 G2 Fkcon,

SO, SO,, WREOL A @%m( el 9 PSRN aNd BthQedulisiics bPRE @dependently
i ndependent’ sel ected from nitrogen, oxygen, or

selectedfremlR’uhalogwn NDQamICNZ taken together with the nitrogen
atomto which they are bound, forman optionally
substituted 3- 8 nenbered heterocyclyl or heteroaryl

861 | NThb B¥inpeunk a3chal to2lomm s wiepsReaid B sebeti@d, aliphatic,
from ni trogen, or sulfur, wherein R1, R2, or

or R' and &%wgpﬁhﬁgfmmu@yﬁmsuaﬁ&um Starsmbersgdeieescyclis Bg daning up
o2 e QPRSNGSR 2 bl et bt i Bpb o

having up & tWwisubsstubstk séledtediremtiale, QFErOBlepOEFyidr IC; -4 aRphatici ng A

is a 5-6 nenbered aryl ring or 8-10 nenbered bicyclic
aryl ring, having 0-5 heteroatons independently

g7sel %E Egm:p&grmsﬁbic&fdﬁ‘%:tg'cla‘?ﬁﬂ 86 whe?&in R ahR? R bdth methyl or

3-7-ne atura or partially unsaturated rin 5.
ethyl, or Rhaud RJ téxethehn émrmr mmmmalilyw siéqsewmyrgohdm%ox pigeridinyl ring, R” is

methyl or Gt R0k BHEADS Ao PR bRV RIg i ogg substivents

selected FOGCHHIG, AT COMR] OCP?7or(§le111@hatche or nore substitutable
nitrogen atoms With - R8; each occurrence of R3, R4

R5 and R7 is independently Q Rx ; wherein Qis a bond'

h on I@&%gggﬁ%“% Qétcﬁlyd llﬁg’%gaﬁﬁ{@ g"fh%%%grﬁne Q%cggl %r% btoppmethyl or ethyl,
or R! and Ré mgamed fénn a(:@mﬂxaznyl GEOSRyd RN RipDATNR rinkyRRKs mEﬂ’ﬁBCé@ethyl R*
NRCO2, NRCONR,™ SO. SO2, "NRSC2,

is hydroge@, axsi ripg ANRPhenl OEBRFOlRAYHIESR S TP ‘spiettents selected trom halo,

[ t | ected from R, halogen, NO2, or CN,
OH, OMe Bg%ggﬂgfgﬁg?hé en Rz is -OR3, then Q Rx is bonded to

the oxygen atom t hrough a carbon atom vvherei n each

e T AT [

agfoup; and each oc@lrr.ehdce of R is independently
0 Nsel ected from hydy¥og or an optionally substituted
Raﬂ\/fw ouegsel ect eqq NaI in;hati c, C-ioaryl, a
~

I
R4 N’Kﬁj R4 N//K©

A 1IB.

90. A composition comprising a compound according to claim 1 or 42, a
pharmaceutically acceptable carrier, vehicle, or diluent, and optionally an additional therapeutic

agent.
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heteroaryl ring having 5-10 ring atons, or a
heterocyclyl ring having 3-10 ring atons, or wherein R
wa@easm3ovaken together with the atom(s) to whi PCT/UR®Y4/021440
are bound, or two occurrences of R taken together
with the atonm(s) to which they are bound, forma 5-8
nmenber ed cycl oal kyl, heterocyclyl, aryl, or heteroaryl
91r i ng\ Mmathiod 9f &eéhdgejréasssaﬁngmleisﬂmpp ofie distase sdibardes dr condition

selected frggoqg]gt%g};}kg %P %eu,r egmgﬁgﬂ%f urs oeand %n%%:‘(:g%{rrlé Z:Pusteer
headaches@tr dBRRd]l Géurarefi N BedieneRblgiad 19151@1% Rpt
cadac eSRz g’ies R3, li‘rﬁrgn Rsllﬁles Ikl)eé)ndgloail {ahcrel carbon atom gig\&?hglc

conditionsg acttrodr;genga@‘(qodlsdrd@ugisydn atgic cdmooddnsa$u0hma angigtypad depression,

. preferabl t hr a carbon atom ..92.. The neth :
N e i R S S
irritable bWelSyRQOLAR! inkSntin¥Réd, GRESE! pdin,IdIR o@EAH k40 HoStherpetic neuralgia,

hypefactivity of vol t age- ated sodi um channel s. 93.

diabetic natiyepatlest, m@uc@m@sw@w@ badkapain. dpad oprackipain, pevess erdakectable

e oG, e B, L6018k BBt e

of adminiféringlidRaidgjatient aﬂ%@fé&tﬁi‘&d’wndtﬁlt of atompdundwiigomiula Lhe
di sease, condition, or_diorder is acute, chronic,
neur opat hic, or |an an‘ﬁ‘eqq(ﬂy pai n. 95. The net hod
according to claim9kz erein the disease, condition,
or diorder is radicula |p. n, sciatica, back pain,

head pai n, or neck pg e met hod according to
claim9l, wherein the di Neas ondi tion, or diorder
is severe or intractable pai l~acute pain,
post surgi cal pain, back paf' n, or cancer pain. 97. A
met hod of inhibiting one or nore of NaVvl. 1, NaVl. 2,
or N@Hﬂn&ceﬁ%ﬂyﬁcceﬁiﬁaﬂh dalt tidabhf, Ghefdav/l. 7, -NaVl. 8,

ANaVvl. 9 Ghivity in: (a) a patient; or (b) a
Rb‘?tipé(am:a'rc( Qﬁ’é)rzk\m ch nethod conpri sing

AR TS0 0k SO SHOIOR P SORCOR,
optionally substituted 5-membered heteroaryl ring having1-4 heteroatoms selected from O, S, or
N, or an optionally substituted pyran-4-one-yl;

R! and R? are each independently hydrogen, or an optionally substituted group selected
from Cj.¢aliphatic, a 5-6 membered aryl ring having 0-5 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or a 3-7-membered saturated or partially unsaturated ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; or R!and R?,
taken together with the nitrogen atom to which they are bound, form an optionally substituted 3-
8 membered heterocyclyl or heteroaryl ring having 1-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein R', R?, or any ring formed by R! and R® taken together, are
each independently optionally substituted at one or more carbon atoms with 0-4 occurrences of —
R®, and at one or more substitutable nitrogen atoms with RS,

ring A is a 5-6 membered aryl ring or 8-10 membered bicyclic aryl ring, having 0-5
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 3-7-membered

saturated or partially unsaturated ring having 0-3 heteroatoms independently selected from
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or a pharmaceutically acceptable salt thereof,
wherein: Rz is - C(OR3, -C(OOR3, or RZ1; RZ1 is -
WOL@FMIRYY 2, -S2R, -S2NHR , -NHSO2R , - P( QCT1IBS200£021440
-C(ONCNR , an optionally substituted 5-nmenbered
het eroaryl ring havingl-4 heteroatons selected fromQ,
S, or N, or an optionally substituted pyran-4-one-yl;
nitrogen, oRygeandr $fuaraptionally substitpteddeond or mmrt@@]@n atqms with 0-5

pal |y substitut elected fr
occurrenceéo} g’laﬁﬂﬁf e Orén%reé&ﬁ%ﬁlﬁoﬁg&ﬁﬁqu? ﬁnﬁg Vi rig 0-5
eacﬂ%@ﬁr?éik@ BBR?, ".[@eRé NgRIE Y ifRbesdeptly gﬁlﬁﬂ Wihdréia@®1d,a bond or is a
oxygen, or sulfur, or a 3-7-nenbered saturated or

C1-Cs alkypelmq chiinywhereiatuprta twe npn-agj apDy m@s@@ RS oF Qaarg ptionally

replaced b¥ ﬁéf E:?P §@H§X %ﬁéﬁ%}% en toge Nﬁ\?ﬁb V\ﬁoﬁ)ﬁ%g STy (%%%ONR

SO, SO,, NiRS0}, (SO, MR, BIRIBBIR, D, S, BONRG and aarcmoacumt:e OﬁR?(Ils/lndependently
substituted 3- 8 nenmbered heter OCé%I yl het er ga

selected fromRy, halogang NQ230mHeN eproxidsaihat lep a%TQRy thew Qs éa\éonded to
Lbr oxygen, or sulfur, wherein R, R
the qugel{ gtggtérr%?/]g??%bgﬁjpg%% by R and R taken t oget her, are
eacwheridegehdeqirtence pf Romaﬂdbperﬂaﬂrtk;t selastegldrarh hgdn@gm or an

h 4
it SRR o e FAEELENERR O . Bl
from hydr %eﬂ%r’%‘n 'oﬁtléha?lyﬁum% 8fbud rs¥ﬂect%ﬂ RGnPC; SalipRati® her 881, a
cyclicrar ring, having 0-5 heteroatons
heteroaryl irmg dipeing éﬂlﬂ ynsabaet et Hetancyelyl ringdayingdy Hering ajoms, or wherein

,.sul fur urat.ed qr ,

R and R t@fﬁ‘&?@%@%&%ﬁ&%@?ﬁg&@ %aﬁgtaﬁer%oa ngh% i nadé:%éljrr}gé:ﬁ% ?fR

taken toge8R} 84thekk A6M(3)M6 WhidiRey S¥WoeRd, form & 8- membept Icguflahlkyl
substituted at one or nobre carbon atons with 0-5

heterocyclab @uflxcérli@tesowl ringryaving{¢3 detesrnéoray ln%P@d%@béﬁ%ﬁdafm@
%ggf@iromsdwth - R8; each occurrence of R3, R4,
and is 1 ndependently Q Rx ; wherein Qis a bond
eadlf odcBrrencBlof REoaRE ¥ indepeadatilyi B, WhORE) -CO4(Citsaliphaic), -CON(R),,
.hon-adj acent nethylene units of Q are optionally
or-SO:Ry epl aced by CO, CC2, COCO, CONR, OCONR, NRNR NRNRCO,
cg ﬁ% th%lm RZNB? XRe on ROis tRfrded NRBER arbo2fdm o NBSEEMayl group
S, NR; and each occurrence of Rx is
through ari atdmrmhﬂteﬂnaﬂ gxygeh,qrefechbly, tmomgh a barboyatom. NO2, or CN,
provi ded that when Rz is -OR3, then QRx is bonded to
the oxygen atom through a carbon atom wherein each
920C C Yihk @R ddcc b dinsy toRUSREII] ihktein theldisehey coidion, or disorder is

hydrogen or an
implicated in the activation or hyperactivity of voltage-gated sodium channels.

nitro gen

93. The method according to claim 92, wherein the disease, condition, or disorder is

implicated in the activation or hyperactivity of voltage-gated calcium channels.

94, The method according to claim 91, wherein the disease, condition, or diorder is

acute, chronic, neuropathic, or inflammatory pain.
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optionally substituted C -6 aliphatic group; and each
occurrence of R is independently selected from
whasogeem or an optionally substituted group SECEUSM™A4/021440
fromGC -8 aliphatic, Cg.io aryl, a heteroaryl ring
having 5-10 ring atons, or a heterocyclyl ring having
3-10 ring atons, or wherein R and R taken together
95wi t The heetlidorvtedingso whim 91t wherehr the Hisarsd, canditioppor diorder is
. occurrences of .R, taken together with the aton(s) to
radicular Raf}. s¢ati¢pe Dack Raih b Pm?’é’ﬁ%ggk%@% nenber ed cyclngal) kyl ,
heterocyclyl, aryl, or heteroaryl ring having 0-3
het eroat ons i ndependently sel ected from nitrogen,

96_0xg dén mde@hoc}s@clcenglmg tarstiimdd hwhetei the diseasss cqudlitisn, pgdipgder is
J Nt R ... - . - . [ ' . -
sovereor iy HGITE B pch i St R ckptn, Bght g £ O

bonded to the carbon atom of the carbonyl group

t hrough an atom ot her than oxygen, preferably, thr ij h
97a cdy methodiofmhiiing ?%Ofrm?ﬂ@&ﬂ)f\%é{:lo]ﬂﬁ%vgl%é\l% L3 N By

j j ) t hod accordi ng
Nav1.5, N1 60T @%Viggmbﬁg)eﬁn%@ 3&{1%5?%) OR3. 100. The
met @da paentorng to claim 91 or 97, wherein Rz is

Rz1. 101, The nethqd according to claim91 or 97,
wher(®) %blﬂk’gé‘ﬁ‘bswpae;t aken together with the nitrogen

which meﬁ%g %ﬁ?ﬂ\(ﬂg Amid Q%Y © sBRYRdent 6F EBrddttiRPEAiaBAllbcal sample
substituted 3-8 nmenbered heterocyclyl ring having 1-3
with a corthpiuad edi fammla hdependent |y sel ected from nitrogen,
sul fur, or oxygen. 102R1T nmet hod according to claim
101, wherein Rl and R2, "Naken together with the
nitrogen atomto whi g# t\gé{ are bound, form an

optionally substituted]|B-8nenbered heterocyclyl ring
selected from 35\ , NE YRR r N/ "7/ aa bb cc
(R5)2 (R5)z / (R5)2 N N “

I

or a pharmaceutically acceptable salt thereof, wherein:
R”is -C(O)R?, -C(O)OR?, or R;
RZ js “C(O)N(R’),, -SO:R’, -SO,NHR’, -NHSO,R’, -P(O)(OR’),, -C(O)N(CN)R’, an

optionally substituted 5-membered heteroaryl ring havingl-4 heteroatoms selected from O, S, or

N, or an optionally substituted pyran-4-one-yl;

| R! and R? are each independently hydrogen, or an optionally substituted group selected
from Cj.aliphatic, a 5-6 membered aryl ring having 0-5 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or a 3-7-membered saturated or partially unsaturated ring
having 0-3 heteroatoms indépendently selected from nitrogen, oxygen, or sulfur; or R! and R?,
taken together with the nitrogen atom to which they are bound, form an optionally substituted 3-
8 membered heterocyclyl or heteroaryl ring having 1-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, wherein Rl, Rz, or any ring formed by R! and R? taken together, are
each independently optionally substituted at one or more carbon atoms with 0-4 occurrences of —

R®, and at one or more substitutable nitrogen atoms with RS,
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.N. 0 R6 dd ee ff LLLLL NN NV(R 5) (R5)2 (R5)z gg hh

JJ wherein z is 0-4. 103. The nmethod according to
web@sooid2, wherein Rl and R2, taken together RPET/HS200€021440

nitrogen atomto which they are bound, formring bb,

dd, ee, ff, or gg. 104. The nmethod according to claim

91 or 97, V\herel n both Rl and R2 are an optionally

nngAbsa.5t®mmberedfaayhrpmr.8c1€gm9mbereqmyeli1%arah@n&rham@ -5

heteroatongd{l$e\éﬁ1&$ %yl% gglt&?tglg grghlhﬁ{rﬁg%%kg& Bglf gﬂ W-ﬁﬁgﬁbﬁd
saturated ot PhtiRy usdaRthisl ring fha(a&iBX)&(Bet&x@E!tomEhﬁddpehdlmmiyaeledbdl iftom

oclalml wherein one of Ror Ris dro nanﬁl t§1e
nitrogen, oavm opsuliRrayptivnplly sbsiEytedsh ang o BeK: s with 0
occurrencqslﬁ) ﬁpha ¢ alge{ ?ﬂ‘iﬁ%}ie}'ggﬁsrtﬁﬁtgblg Ntrd¥en ks VURE hgt.ene units

group are optionally repl aced

eachidcbuNRce OF RE G0), &°, S(dI0)is idRp&@enily QRNRyh@6R(QuR)3 band or is a
S_NR) SO2. 106. The met hod accordi to clai 04 or
C1-Co alkyi0Ee Qi BheTeRUBIA VRIS AR MRS DAF B of LA ATy
e oGRS LS GO, GERTRAENNIIRODy N P ARCON:
SO, SO2, XRECHBHLNICHR SQINR, Gb,L& wk NRoand bwwccull@me of R& isrindppspdently

e 558, b 865 S0 R R PR3 oS ARD R e

theoxyger?ZtomV‘tﬂFd'u%hre\cﬁﬁﬁmchftoﬁl or R2 is hydrogen and the other
R2 is a 5-6 nenbered aryl ng havi ng 0-
het mmumwhu ma@p@wa ohR| iy indspandentdy ?eﬂ%%%ﬁr?mégéwgen or an

op’uonally6Bl?fﬁgi’?lilltfe11&r G%lépé}aﬁc g{o%rg ﬁndgeaz g@émfehgéj%ﬂﬁet o oggn&'htly selected

ring aV|ng

from hydrbfeRendptbhallysebsittied gfdupmelectedcﬁgm Ci- @aﬂy;gmm, @10 aryl, a
sul fur, 109. The net hod accor to cl
heteroarylml@,vmg(%&o g pipmsy oBheterop ai mnng atoms, or wherein

R and R’ taken together with the atom(s) to which they are bound, or two occurrences of R’
taken together with the atom(s) to which they are bound, form a 5-8 membered cycloalkyl,
heterocyclyl, aryl, or heteroaryl ring having 0-3 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; and

each occurrence of R® or R8 is independently R’, -COR’, -CO2(C1.6 aliphatic), -CON(R )2,
or -SO.R,

provided that when RZis R, then R is bonded to the carbon atom of the carbonyl group

through an atom other than oxygen, preferably, through a carbon atom.
O8. The method according to claim 91 or 97, wherein R%is —C(O)R3.
99.  The method according to claim 91 or 97, wherein R? is -C(O)OR>.

100. The method according to claim 91 or 97, wherein R%isRZ,
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other of RL or R2 is selected from ) I (R)z NT Na b

Cd(R5)z (RB)1L zxNef hRE RS/ f z ./ N>- (RY
WXRd05/00:8% \ RR6 Cf kR5 R5 N->-(R 5)z A N N X : PCTUS2004/021440

f N>N >="" (RR)ZNN(R5); RRUV W6 Yy z za

zb. 110. The method according to claim 102 or 109,

wherein R6 is hydrogen, or an optlonally substi tuted

104y o bheqnethed aqgordiegromiainsg ke 97, ahptein Bf gid RY, tikealthgether with

the nitroger?% tg %ch%%@fgﬁn%&eﬁh opt?%%ﬁez ﬁhlystléq_%%?g\l ﬂ)gm%ef?éﬂ

heterocycl( Gng NeRny 12 hetdrbatotRendepbAtaila @a@ét&ﬂ ﬁamt Str6 g, Sk Oor

wherein R6 is independently H, M,
oxygen.

102.  The method according to claim 101, wherein R! and Rz, taken together with the
nitrogen atom to which they are bound, form an optionally substituted 3-8 membered

heterocyclyl ring selected from:

(R5)Z (R, R5),
Eq ;{N /\/(j )

N.._.
bb cc
5 R%), R%),
éél /”}F{)z fé:N"; ) §£:N”;j )
Ch, U b
dd ee ff
. o ,'q\
Cl? U(RS)Z X-(RS),
T(RS),
gg hh i

wherein z is 0-4.

103. The method according to claim 102, wherein R! and R?, taken together with the

nitrogen atom to which they are bound, form ring bb, dd, ee, ff, or gg.
104.  The method according to claim 91 or 97, wherein both R! and R? are an optionally

substituted Cj4aliphatic group, wherein one or more methylene units in the Ci.4aliphatic group
are optionally replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,.
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ethyl, propyl, butyl, pentyl, CO Cr Cdal kyl), -CONH2,
-COO(C i -C4al kyl), -CH2OH, -SO2NH2, SO2N(CHs) 2, or
W@piosoeabd y substituted phenyl.112. The net hodPCT/US2004/021440
according to claim91 or 97, wherein R4 is hydrogen,
hal ogen, CN, NO2, or an optionally substituted group
lected from G 7alkyl, aryl, aryl (G _6)alkyl, -N(R)
@ie- - Teg prghrd pogordipgrto Clampd OrhereigRine of BHRER” js IGOBRen and the

other of RIW f“b@\ﬁﬁ@ %K@g%utgds?m(agﬁﬁ%g%)%%up, f’ %‘hﬁé @E@Hr&dnethylene

units in tiec€ pjatiplragictgrouyl @ Bptldidily Wi RvidNRSOHCE0, cﬁ’ﬁ(\?(ogﬁ)\uzz(cox

(CONR SR or ONBBH) 208, - COND. - GO, 2 GH, - Lo oM,

- NHCOCH3, - SO2NH2, SO2N(CH3) 2, pi peridinyl,
pi peri zinyl, norpholino, or an optionally substituted
1G¢. ouPhesmbibod ectdrdingtdXlaink 904/ or 1056 whbreiPRE M RX¥roups is selected
fr tﬁelnzfﬁl}” or, benzlyl oxy..114. The nethod according to
om metRyl, tlyly GYRIpPTRYL, ReREEhPramsyls cyeigiiyl. (GPIDCHERY, SCH,).0CH,,
CH,(CO)OdBL,2H; CORIAS0) R B oA %2 ¥ r as
o )QRx2 ; 3(/\,her eion) Qi gE?r(}Copti o?a 3r§’/ su I?P%%t%gta&CZ-C
al kyl i dene chain wherein up to two non-adj acent

[ f . i ]
1 PR S BRI R e RS R e
NRCONR, SO, SO2, NRSO2, SO2NR, NRS2NR, O S, or NR
and each occurrence of Rx is independently sel ected

108y onfhe methag agrordingiopclaigt 91on; 9 mdwerade dne bR @ R'sis hydrogen and

dedh?; rhonyl arqu
the other G ik 122 oa¢ RERGRA By Hoydp Y S L BRMm Sniipdeppty setected
from nitrogeey eiygeiBdr salfur(Chi24B-7-aE8bere Chithted-deipBrtlly Ghigdated ring
havi 0??20?‘ -CH§SR‘, -CFQ{;%R‘ )2, or as QRx ; wherein Q
aving 0-3 betgrqainms independentlyeseleqted Sfony pistoggn, opaen. onsWirgr oup
selected fromC2_8 aliphatic, C-io aryl, a heteroaryl
ring having 5-10 ring atons, or a heterocyclyl ring
10favikhy Bethod p¢aogding tmelaind 163, Wieeeinwhb ofl Rojor B ai hyRdgedr and the
97. paher e IS hydrogen, or an optionally
OtherOfngf)lszt fstsﬁfeét}dgf%’ﬂrp sel ected from Q‘al kyl, aryl, aryl (C
.6)alkyl, -N(R )2, -CH2ZN(R )&% -CHOR , - CH2SR,

EFRN2NCR ) 2, NEGHR) 20R - ( ;’?ER\- «NEON(R )
Eg‘w(g%)@)m(m}ﬁéu_ﬁh. The?n_gt hdd of%ﬁﬁs)z
wherein R3 is Hm{ , CF3, ethyl, Nropyl, but§N,
pentyl, CO(C -C4alkyl), -CONH2, -COQ(C -C4al kyl),
-CHBOH, - S2NH2, SPeN(CH3)2, or oftionally d

(R%); (R9), 5
g R N o
A I A
. P of .
€ f g h
R® R
NN, N 5
LN LN N
N 7 4 \, A\
”Hgg\\gs he | kty» Cf>
i i k ' 1
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substituted phenyl.118. The nethod according to claim

91 or 97, wherein ring Ais selected from phenyl,
w@eosaoyd , pyrimdinyl, pyridazinyl, pyrazi nyPCT/US2004/021440

pyrrolyl, piperidinyl, indolyl, indazolyl,

benzotriazol yl, pyrazolyl, benzopyrazolyl, imdazolyl,
benzi m dazol yl, thiazolyl, benzthizolyl, oxazolyl,
benzoxazol yl, isoxazolyl, benzi soxazol yl,

i sot hi azolyl, benzisothiazolyl, tr gzolyl B,
benzotri a |, thiadiazolyl, thie yI benzot nyl,
fur%nﬁ?%/ bénzof ura 6§h, or trigg ring, (f%ﬂ
sai d Ngfg is optio &y substlt/lg at one o)~_
carbon atonms with occur r encesf of t one or
nore substitutable nitrogen ato mnth - R8, ereiny
is § 5. 119. The ngthod accordinggto claim 118,

wherein ring Ais selected from phenyl, piperidy?,

t hi ophenyl, indolyl, or pyrrolidinyl, wherein ring A
has 32 occurrenc - R7 and Q-1 occurrences of -R8
at a substltutabl nltrogen ato 120. The nethod

acc ng to cl aNmNgl9, wherei g ?ng A is pheényl,
plpSFmﬁ yr i di nyl . 12 —Ahe met ho i ng
t6%Q1a|n1118 %hé?g{n ring A i ected from ﬁB%L-

u< X) a b e d wherein yis 0-5. 122. The net hod
accgrding to clainrll8, wherein ySis 0-2. 123. The

met hod according to claim 122, whereiny is 0 and ring

A is unsubstituted. 124. The nethod according to claim
118, wherein each R? S |ndependently sel ected from

hydr ogen, hal ogen, \CN, or ap optlonally
sébé?g uted groep’ géﬁ d fr%ﬂf thhy r/\~ yl (O
Ls N(R' (R') 2\ R, g

cH2 SR Meoor ﬁ!g:OR ) IN(R ) o R

(CHa)ZSR - CON(R) 2 0 S(C))2N(R) 2 125.

Theynet hod accordlng to claim124w wherein each R7 is

i ndependently H d, Br, F, CF3, Me, Et, CN, NO2,

-COOH, NH2, - N(CH3)2, -N(Et)2, -N(IPr)2,

- (CH2) 20CH3, - CONRR, - COOCH3, -OH, -CH20H, - NHCOCHS,

- S@NHZ S@N( CH3) & pi peridinyl i perizinyl,
r |no ancoptionally s uted groupa (rs
s <m5)‘zr om @ga%sg@ﬁ)zphenyl ﬂy)l oxy, /& )
Z
y za zb.

110. The method according to claim 102 or 109, wherein RCis hydrogen, or an
optionally substituted group selected from Cy.alkyl, aryl, aryl(Cy¢)alkyl, -N(R”)z, -CH2NR ), -
CH,0R’, -CH,SR’, -(CH,);N(R”),, -(CH,),OR’, -(CH;),SR’, -COR’, -CON(R’),, or -
S(0)NR).

111. The method according to claim 110, wherein Réis independently H, Me, CFs,

ethyl, propyl, butyl, pentyl, CO(C;-Cyalkyl), -CONH,, -COO(C1-Cialkyl), -CH,OH, -SO,NH;,
SO,N(CHs),, or optionally substituted phenyl.
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benzyl, or benzyl oxy. 126. The met hod according to
claim 125, wherein each R8 is independently sel ected
WO e@s0bBpelr ogen, or an optionally substituted grOUIPS2004/021440
selected fromC _6al kyl, aryl, aryl (G -6)al kyl, -
N(R) 2, -CH2ZN(R) 2, -CH2ZOR, -CH2SR, -(CH2)2N(R)
2, -(CHa)20R, -(CHz)2SR, -COR, - CON(R) 2, or
1125( OFRemBthpd a¢@tding e clain Bbor 9 odreaéin R “tihydragen, hd6gen, CN,
.ei . is i I
NOu o ISR e SRR By o Eliahil .
CHNR Y SOR A K3R), -CHEROBOOR SRRUDR SRNLHNR 8, -QFH,),0R”, -
optionally substituted phenyl. 128. A conpound havi ng

(CH2):SR orGR 3 -CONRD, N -MN@ )2a phar maceut i cal |y
acceptable salt thereof; wherein RZ1 is hal o, cyano,

SRR, -S®2NHR , -NHSRR, -P(O(OR) 2, -
113 O) 'M&iERod addordil k@ elainh Y13 Wakkdih R eSHDCTIBIORI @R, Me, Et, CN,

het eroaryl ring havingl -4 heteroatons selected from O,

NO», -COOHINR,. BV ()20 N ES i (P G HAOSH /¢ QNES, €30GS, -OH, -

crton, HeO. 5 yESSD LB DGR NALSRSR 5o, oc o

optionally §idistipiteat group seléetdal fremi® elitoay, phenylghehglok ez, or benzyloxy.
het er oat ons i ndependently sel ected from nitrogen,
oxygen, or sulfur, or a 3-7-nenbered saturated or

1 RArTHeAhbYod A&t dih @t Fdaik] S0 iidrddi R Yke-t@;ﬁ?-téoﬁrﬁ-CHch, -

I ndependent|ly selected fromnitrogen, oxygen,
CHBr,, C3l2CONi -CHo@R R CHoSR R2CHs M@ ), 00ape@RST; wiietelin Qe amoptiargdly

. t t ich they.are bound, form.an optiopally.
substitoteBi s FbleRS haiT ity B S deh B bRERe i g Q are
optionally teplacB@ By T, BB, TEICH, GONRE OOTIER ENRRRL NRNFECOCNREO, NRCO,,

frommitrogen, oxygen, or sulfur, wherein R1, R2, or X
NRCONE§0, 50y NSt SORYR RIRSAINR Ot 8icesiNR capetnel docarien e i
: i ept.ronal S [ .
indepondbHARRRLETI K0P 0390, SHSE G B 80l i o
atom of tioy carboreyl grouptthdouglabarbon btoagen atons with - R6;

115. The method of claim 114, wherein R?is -CF;H, -CF3, -CHCl,, -CHBr,, CH,CN, -
CH,0R’, -CH,SR’, —CHZN(R?)z, or as Q-RX; wherein Q is a bond, and R% is an optionally
substituted group selected from C,.g aliphatic, Ce.10 aryl, a heteroaryl ring having 5-10 ring

atoms, or a heterocyclyl ring having 3-10 ring atoms.

116. The method of claim 91 or 97, wherein R® is hydrogen, or an optionally
substituted group selected from Cj_galkyl, aryl, aryl(Cy.¢)alkyl, -N(R’),, -CH,N(R’),, -CH,OR’, -
CHzSR’, -(CH2)2N(R’)2, -(CHz)0R’, -(CH2)2SR’, -COR’, -CON(R’)z, or -S(O)2N(R ).

117. The method of claim 116, wherein R® is H, Me, CFs, ethyl, propyl, butyl, pentyl,

CO(C;-Cqalkyl), -CONH;, -COO(C;-Caalkyl), -CH,OH, -SO,NH,, SO,N(CHs),, or optionally
substituted phenyl.
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ring Ais a 5-6 nenbered aryl ring having 0-5
het er oat ons i ndependently sel ected from nitrogen,
w@009008090Dr sul fur, or a 3-7-nenbered sat urat eBCDIS2004/021440
partially unsaturated ring having 0-3 heteroatons
i ndependently sel ected from nitrogen, oxygen, or
sul fur, optionally substituted at one or nore carbon
118 orEhennethod agopdivg o a8l of 97, rreinmagay issakectsd fropn phenyl,

pyridinyl, %Hﬁl,dtgﬁ/jg éﬁ%ﬂ a2} tg%nlﬁ%lmkflpegdiﬂbé‘bcgﬁ@em%d@ Rx

benzotnazolym gyﬁtﬂlbebﬁzo@yﬂﬁﬁl@l @idag o], Benzifai@lzk Wi, tHRASyE II)@xhﬂﬁhlzolyl
wher el n ;ﬁ to two non-adj acent nethyl ene units of

oxazolyl, beazexgrelyh isorgzohd pheagisaxapplybdsotinagolyobemisatiuprel yl@nxmpéyl

e o DTS e e P, 50 e

wherein skitl ringlie ppticiedlity subsiehted beshef dranorBcarbba hgenyitNgRcctences of —
CN, wherein each occurrence of Ris independently
’, and ats%eé&@&e srbshuighle Biogen Atoms Vigh r% Hibeteis y st ut ed
C _6 aliphatic group; and each occurrence of R is
i ndependently sel ected from hydrogen or an optionally
119ubsThd methdd geavuging ed eloine d18,rvdrereth ring A isphletied frod phenyl,
. _...-loaryl, .a er oar ri.ng, havi n 10 .ring atons 7
piperidyl ShE3be RestSh SF PRERlicut S Sl A5Ap ARG R b ok and 0-1
occurrendds 8ftdRFat o kS RutaBRetiResendh. t he aton(s) to which they
are bound, or two occurrericesof R taken together
with the atom(s) to which they are bound, forma 5-8
e I Ly, r t roanyl
12 EAER RS 6%ttt 1o QSRS iekin e 1y euf o BRAH
pyrrolididyl.om ni t r ogen, oxygen, or sulfur; and each occurrence
of R6 or R8 is independently R, -COR, -CO2(C -6
aliphatic), -CON(R) 2, O -SO2R ; provi ded that: a)
AL : or
oot g et B B to o 110 XARG B Sclulionet
ring Ais not unsubstituted 1- pyrrol [ d| nyl ,

1-pi peridyl, N-norpholinyl, 1- azepanyl, or herle,; b)
wh | is -P ) 2 and R ps C aliph i/,jFM
- and RBpt h hydr 7, and R —(R7
Bpth hydr geenn), Sl g
a b c d

wherein y is 0-5.
122. The method according to claim 118, wherein y is 0-2.
123.  The method according to claim 122, wherein y is O and ring A is qnsubstituted.
124. The method according to claim 118, wherein each R’ is independently selected
from hydrogen, halogen, CN, NO;, or an optionally substituted group selected from Cy.galkyl,

aryl, aryl(Ci.¢)alkyl, -N(R’),, -CH;N(R’)2, OR’, -CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’, -
(CH2)o2N(R’)2, -(CH2)20R’, -(CHy)2SR’, -COR’, -CON(R")z, or -S(0):NR’)2.
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I's hydrogen, nethyl, anino, -OCH2OH, then ring Ais
not |-[(2-fluorophenyl)nethyl]-I Hpyrazol of

W@2005/093097 i di n-3-yl or unsubstituted phenyl. c)Paires20RE121440
IS -Sqg 2NHR and R is hydrogen, Rl and R2 are both
hydrogen, R4 is amno, then ring Ais not

N- nor phol 129. Th E
12508 rp Oﬁtlégga@mdmgtae corg)ound accordl%plgn}o cl IWIR’H Cl B,
v s 2B RGO ARG, (B RED OB pOTE LN,
-COOCH}, 2@H WOBLOHN-NECOCHS, 0D, SO@N ((XH@Q lpqientlmyeqmﬁanzmyl
menmber ed het eroaryl ring haV|n et er oat
morpholirg [0g g @gthqagms@sug}te(bgroup se_ngcge Am ébﬁ‘?’g@ﬁ Ciggglo pleﬁrw XY,
benzyl, oxt!?en%gll%%/(?? 131, wherein RZ1 is an optionally substituted

oxaz triazolyl, thiophenyl, furanyl, or
tetrazol yl ring. 133. The conpound according to claim

T i RS UOSH ny pe
okl A by L8 S i, 08, SRR -

N(R?),, ~-CHRIORe OB, , FGHESRS; -(REL)2NER hal- &Hz)s@e (CHSIRHEOR, -

(O)((P') 2, -C(ONCNR, or an optionall
CON(R)@[PSSW&#I@U *ing selected from -N, /r-N NN-P NN/TLIy

N Ns | HHz-a z-b Z-C z-dz-e z-f. 136. The

i:onpound according to claim135, whereiycRl a
12k c hThe method accordl%g to claim 126, wherein each Rpls mdependeR%y?—{ eMe

CF3, ethyl, propyl, butyl, pentyl, CO(C;-Cqalkyl), -CONHj;, -COO(C,;-C,alkyl), -CH,OH, -
SO,NH,, SO,N(CHj),, or optionally substituted phenyl.

128. A compound having formula IC:

RLN,R2

IC
or a pharmaceutically acceptable salt thereof;

wherein R?' is halo, cyano, -SO;R’, -SO,NHR’, -NHSO:R’, -P(O)(OR’),
C(O)N(CN)R’, an optionally substituted 5-membered heteroaryl ring havingl-4 heteroatoms
selected from O, S, or N, or an optionally substituted pyran-4-one-yl;

R! and R? are each independently hydrogen, or an optionally substituted group selected
from Cj.galiphatic, a 5-6 membered aryl ring having 0-5 heteroatoms independently selected
from nitrogen, oxygen, or sulfur, or a 3-7-membered saturated or partially unsaturated ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; or R! and R?,
taken together with the nitrogen atom to which they are bound, form an optionally substituted 3-

8 membered heterocyclyl or heteroaryl ring having 1-3 heteroatoms independently selected from
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i ndependently selected froma 5- or 6-nenbered aryl
ring having 0-5 heteroatons independently sel ected
WO e@s0d30990, or S; a 3-7-nmenbered saturated or PEr/USENI/G21440
unsaturated ring having 0-3 heteroatons independently
selected fromN, O or S; or or an optionally
substituted G "ali phatl C group, wherein one gr nore
nitrogen, ovstgley) arrsalfum whsreimR{, HRe @i any4ing formed by Br sughRafaken together, are

each mde?%éf‘i\ﬁ%al éﬁfﬁﬁgﬁ‘ﬁ’c g?]t ;g)g‘EN)gt “’%ﬁa%neatg%np%nod BE&adences of -

5, and at¥ne QF eHordsitRtittdldHidd n%ﬁ%@&lﬂh—lﬁf and are each
i ndependent | gtl onally substitut ed net hyI et h

I
ringyds |1Qyp5@py¢m ared popying bpyinp Eriyheterpgtoms BMeypndently %elected from

nitrogen, %H%E%%%@ﬁ C‘é@-%a%g_b%red LR W ufShlRAE S £ 0 foving 0.3

heteroatoid€ Glefédt@nily seﬁé@dﬁr&ﬁhtrdﬁbﬁ[ etygeRdorisalfin dpnmaﬂlg rstlbgltuted at
hydr ogen, hal ogen, CN, NO2, or, an option
one or Mg parbpR AOEY "i}ﬂb@ré ‘ogaurERnCeHOf TRy kY aLQnRor 1 moé%/ gHbstitutable nitrogen
s(CG - 6)a|ky| -N(R) 2, -CH2ZN(R) 2, OR,

atoms W‘tﬂﬁz , ~CH2SR , COOR, -NROOR , -(CH2)2N(R) 2,

eack deﬁx)r&% of: Rtﬂé)lfslahdMndepdﬁdmef Q- 'R, véepin Q s bond or is a
C1-Cs alkyﬁ&g(c t}alRAN?hegemiup@ tv?cBgc?n ch%g 16111% e%lgtn %lti:Rf 6' al rrﬁtilo%gﬂy
replaced b)§@'bdﬁ\“'@OCO NCSRR) BCONN RIRRR, NNN}&@ 2NRCO, NRCO;, NRCONR,

CQ(d- C 4al kyl ), O(IIZH§ - OH,
SO, SO, NB$BHS Qo NRIOSRSL.NRSOR S Opr Nmmq@sﬂpl)\ occ\g;@gmf R™1s 1ndependently

peridi nyl , piperizinyl, norpholino, or
selected fﬁ%nciﬁ)tl?%g?lggfﬁ N %’Lﬂfsql?’t uted group sel ected from
Cal YRes¥in dabte BoturrePEESHR dyidepeadently, sembteﬁefmny hpdeggen or an
140. The conpound accor di ng to cl ai m 1 F
optionally subgtitutegCy qgﬁ)lphpgz grous 3and pach cElcurrﬁrllcg 1§]1;%5E%pﬂent y selected

from hydf(ﬁ?# b}{ %%o&%n%lss&%ﬁm%leaeﬂr@@% ahpmgt@t bﬁéo aryl, a

heteroarycﬁhg LaAng 5- 106@@%&:1& -oDi heteS@-ytE],yl riGelh@rHng SMQCm‘g—Bpms, or wherein
peridin

R and R g qastieg Mathiby BoBIPrB Mgth Gy aeounds oy R DRt oiiear v
taken tog%ﬂh@zuﬂ i} ﬁ{eeaﬁ%e@) td Qﬁicmﬁ’é élﬂourﬂf' €514 a 5BNBEMbEXY cycloalkyl

nzyl oxy. The conpound according t
heterocyaijzlaanyl bsﬁetetmvylmglgﬂmwmgl Qa3 heteroatpms mdependently selected from

nitrogen, oxygen, or sulfur; and

each occurrence of R® or R® is independently R’, -COR’, -CO(C;.¢ aliphatic), -CONR),,
or -SOZR’; A
provided that:

a) when R is tetrazolyl, R! is hydrogen, R? is hydrogen or optionally substituted phenyl,
R is hydrogen, then ring A is not unsubstituted 1-pyrrolidinyl, 1-piperidyl, N-morpholinyl, 1-
azepanyl, or phenyl;

b) when RZ! is -P(O)(OR’), and R’ is Cy4 aliphatic, R' and R” are both hydrogen, and R*
is hydrogen, methyl, anino, -OCH;OH, then ring A is not 1—[(Z-ﬂuorobhenyl)methyl]-lH—
pyrazolo[3,4-b]pyridin-3-yl or unsubstituted phenyl.
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wherein RZ1 is -SO2R, -NHSO2R , -C(ONCN)R , or an

optionally substituted ring selected from RO ON N
wWO/R00200BH92 - ee z-ff 142. The conpound accor di ngp€DUSL084/001440

141, wherein RL and R2 are identical, and they both

are methyl or ethyl. O, Rl and R2 are taken together

to forma 1-piperidyl, 1-piperazyl, or 1-pyrrolidinyl. '
cLapen Rt S OuNHISeIbR | ischyrirageniabirsl B are bwth lsydrogen, R is amino,
: [ _| 85} qpri sing a conmpound according to claim
thennng‘i‘ggﬂo?(ftl\ﬁi ) ﬁgo(r?]l a pharnmaceutically acceptable carrier,

vehicle, or diluent. 144. The conposition according to

aim 143, further conprising a therapeutic agent.
1% ‘The compound accordingrtcrc)) claim 1%8, wherein is -SOzRg, -SO,NHR’, or -

NHSO,R’.
130.  The compound according to claim 128, wherein R* is -P(O)(OR”),.

131.  The compound according to claim 128, wherein RZ! is an optionally substituted 5-

membered heteroaryl ring having1-4 heteroatoms selected from O, S, or N.

132.  The compound according to claim 131, wherein R?! is an optionally substituted

oxazolyl, triazolyl, thiophenyl, furanyl, or tetrazolyl ring.

133.  The compound according to claim 128, wherein R*! is an optionally substituted

pyran-4-one-yl.
134.  The compound according to claim 128, wherein R? is -C(O)N(CN)R’.

135.  The compound according to claim 128, having formula IIC:

RLN,R2
Z1
R |\N
R4 N/ X 7
| /;__—(R b
1IC

~ wherein y is 0-5;
R” is halo, -SO;R’, -SO,NHR’, -NHSO,R’, -P(O)(OR’),, -C(O)N(CN)R’, or an

optionally substituted ring selected from:

N N N—N N—N
(A 3 O3 N
H

@) O

zZ-a z-b zZ-C z~d
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O
N\ hi
N\O/ % ] 0) E
z-e z-f.

136. The compound according to claim 135, whereincR! and R? are each
independently selected from a 5~ or 6-membered aryl ring having 0-5 heteroatoms independently
selected from N, O, or' S; a 3-7-membered saturated or partially unsaturated ring having 0-3
heteroatoms independently selected from N, O, or S; or or an optionally substituted C;.saliphatic

| group, wherein one or more methylene units in the Cy_saliphatic group are optionally replaced
with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SOs,.

137. The compound according to claim 136, wherein R! and R? are each independently
optionally substituted methyl, ethyl, cyclopropyl, n-propyl, propenyl, cyclobutyl,
(COYOCHCH;, (CH,),0CHs, CH,(CO)OCH,CH;3, CHz(CO)OCH3, CH(CH3)CH,CHs, or t-
butyl, or n-butyl.

138. The compound according to claim 137, wherein R*is independently hydrogen,
halogen, CN, NO,, or an optionally substituted group selected from Cy.¢alkyl, aryl, aryl(C;.
ealkyl, -NR)z, -CH;N(R);, OR’, -CH,OR’, SR’, -CH,SR’, COOR’, -NRCOR’, -(CH2):NR )z,
-(CH»);,0R’, -(CH;).SR”, -COR’, -CON(R’)z, SO2R’, or -SO;NR),.

139. The compound according to claim 133, wherein R*is H, Cl, Br, F, CFs;, Me, Et,
CN, NO,, -COOH, NH,, -N(CHj),, -N(Et)s, -N(iPr);, -O(CH2),0CHjs, -CO(C1-Caalkyl), -
CONH,, -COOCHj3, -OH, -CH,OH, -NHCOCH;, -SO2(C-Cyalkyl), -SO;NHz, -SO,N(CHz),,
piperidinyl, piperizinyl, morpholino, or an optionally substituted group selected from Ci.4alkoxy,

phenyl, phenyloxy, benzyl, or benzyloxy.
140. The compound according to claim 135, wherein R is Cl, Br, F, CF3;, OCF;, Me,

Et, propyl, n-butyl, t-butyl, CN, NO,, -COOH, NH;, -N(CHs);, -N(Et), -N(iPr), -
O(CH,),0CHj, -CO(C;-Cyalkyl), -CONH,, CON(CHs),, -COOCH3;, -OH, -SCHs, -CH,0H, -
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NHCOCHs3;, -SO,(C;-Cjalkyl), -SO,NH,;, -SO,N(CHjs),, piperidinyl, piperizinyl, morpholino, or
an optionally substituted group selected from Cjsalkoxy, phenyl, phenyloxy, benzyl, or

benzyloxy.

141. The compound according to claim 135, having formula ITIC:

RLN,RZ
Z1
R l \N R7
IIIC
wherein R? is -SO,R’, -NHSO,R’, -C(O)N(CN)R’, or an optionally substituted ring
selected from:
R'O 0
N-N P
i 1\ l/lk
Nt N> rof I
N o) ko)
z-dd z-ee z-ff

142. The compound according to claim 141, wherein R! and R? are identical, and they
both are methyl or ethyl. Or, R! and R? are taken together to form a 1-piperidyl, 1-piperazyl, or
1-pyrrolidinyl.

142. A compound selected from Table 2.

143. A composition comprising a compound according to claim 128 or 142, and a

pharmaceutically acceptable carrier, vehicle, or diluent.

144. The composition according to claim 143, further comprising a therapeutic agent.
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