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myotonic disorders and in muscle channelopathies” Neurol Sci 21(5): $953-61 and Mankodi, A.

and C. A. Thornton (2002) “Myotonic syndromes” Curr Opin Neurol 15(5): 545-52), ataxia (See,

Meisler, M. H., J. A. Kearney, et al. (2002) “Mutations of voltage-gated sodium channels in
movement disorders and epilepsy” Novartis Found Symp 241: 72-81), multiple sclerosis (See,
Black, J. A., S. Dib-Hajj, et al. (2000) “Sensory neuron-specific sodium channel SNS is

abnormally expressed in the brains of mice with experimental allergic encephalomyelitis and
humans with multiple sclerosis” Proc Natl Acad Sci U S A 97(21): 11598-602, and Renganathan,
M., M. Gelderblom, et al. (2003) “Expression of Na(v)1.8 sodium channels perturbs the firing
patterns of cerebellar purkinje cells” Brain Res 959(2): 235-42), irritable bowel (See, Su, X., R.

E. Wachtel, et al. (1999) “Capsaicin sensitivity and voltage-gated sodium currents in colon
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[0005] In general, voltage-gated sodium channels (NaVs) are responsible for initiating the
rapid upstroke of action potentials in excitable tissue in nervous system, which transmit the
electrical signals that compose and encode normal and aberrant 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” Fur 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
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observations about the role of TTX-resistant currents in nociception.

[0008] Immunohistochemical, in-situ hybridization and in-vitro electrophysiology
experiments have all shown that the sodium channel NaV1.8 is selectively localized to the small
sensory neurons of the dorsal root ganglion and trigeminal ganglion (See, Akopian, A. N,, L.
Sivilotti, et al. (1996) “A tetrodotoxin-resistant voltage-gated sodium channel expressed by
sensory neurons” Nature 379(6562): 257-62.). The primary role of these neurons is the detection
and transmission of nociceptive stimuli. Antisense and immunohistochemical evidence also
supports a role for NaV1.8 in neuropathic pain (See, Lai, J., M. S. Gold, et al. (2002) “Inhibition
of neuropathic pain by decreased expression of the tetrodotoxin-resistant sodium channel,
NaV1.8” Pain 95(1-2): 143-52, and Lai, J., J. C. Hunter, et al. (2000) “Blockade of neuropathic
pain by antisense targeting of tetrodotoxin- resistant sodium channels in sensory neurons”

Methods Enzymol 314: 201-13.). NaVL1.8 protein is upregulated along uninjured C-fibers

adjacent to the nerve injury. Antisense treatment prevents the redistribution of NaV1.8 along the
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proteins are detectable in injured but not uninjured human nerves indicating that NaV1.3 plays
important physiological roles under pathophysiological conditions in humans as well. Given the
strong correlation between increased NaV1.3 channel expression and neuronal hyperexcitability,
inhibitors of NaV1.3 channels, and in particular selective ones, might therefore provide
efficacious therapeutic agents with less-severe side effects than nonselective Na + channel
inhibitors in the treatment of painful neuropathies. Similarly, NaV1.3 overexpression may also
be associated with increased epipleptic neuronal activity as it is significantly upregulated in

hippocampal pyramidal neurons of epileptic humans (See, Whitaker, W.R.J., Faull, M., et al.
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NaV1.7 are also expressed in dorsal root ganglion neurons and contribute to the small TTX
sensitive component seen in these cells. NaV1.7 in particular my therefore be a potential pain
target in addition to it’s role in neuroendocrine excitability (See, Klugbauer, N., L. Lacinova, et
al. (1995) “Structure and functional expression of a new member of the tetrodotoxin- sensitive
voltage-activated sodium channel family from human neuroendocrine cells” Embo J 14(6):
1084-90).

[0012] NaV1.1 (See, Sugawara, T., E. Mazaki-Miyazaki, et al. (2001) “Navl.1 mutations
cause febrile seizures associated with afebrile partial seizures.” Neurology 57(4): 703-5.) and
NaV1.2 (See, Sugawara, T., Y. Tsurubuchi, et al. (2001) “A missense mutation of the Na+
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activity as It 1S Si Snlfl cantly upregul ated in

pain” Phaymscotherapy P1(9):r il lﬁﬁw@%f_@pﬁp&bﬂw oS- LM § Tetrodotoxin-

resistant f\@e ggré(\é/}gé Iﬁlﬁd‘]?xﬁmn%m gleéla » M, 9c 2l Qtzaé §§Q}S ﬁ 9%14) 7645-

-.9), and gicaropathict ppins (_ﬂldStFichartzh u@’arR el Zh@u c ehiapp @OO2P UTherapeutic

Neur osci ., 106 275-.285. rs,wth so .
concentrfiopt BF fapi §asitiss SAEID e polsgiiliols Gt syl i qeyropathic
pain” Noamlﬁ %ﬁmd/swﬁﬁtzmzomm(ﬁaah@ S&Rﬁﬁeﬂﬂﬁsﬁﬂ% A eCt Rivhipold Seitlinger, et

NaVl . is simlar to Navi |sselect|vely

al. (2001£)o Qt‘élam@om@ﬁﬂhpramé n9B rgpnirely of neeusAlginhafiefoneae geglden” Acta
Anzestheff glr:#n;a%gmé}lgéggjggg@a@%ﬂgtmﬁﬂs (S&S A R9L, ¥ Bahgalore, et al.

(1996) “Lidocaine block of LQT-3 mutant human Na+ channels” Circ Res 79(1): 103-8, and

Wang, D. W., K. Yazawa, et al. (1997) “Pharmacological targeting of long QT mutant sodium
channels” J Clin Invest 99(7): 1714-20); neuroprotection (See, Taylor, C. P. and L. S.
Narasimhan (1997) “Sodium channels and therapy of central nervous system diseases” Adv
Pharmacol 39: 47-98) and as anesthetics (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).




presence and role of the tetrodotoxin-resistant sodi um
channel Na(v)1.9 (NaN) in nociceptive primary afferent
Wmeﬁﬂsmnﬁsg J Neurosci 22(17): 7425-33.). |t haRCHUSI003025559

rate of inactivation and |left-shifted vol tage
dependence for activation (See, Dib-Hajj, S, J. A
Bl ack, et al. (2002) "NaN Navl.9: a sodi um channel
wi th uni que properties" Trends Neurosci 25(5):

[0015] ZBBalﬁgé gat¥th esleiuim\chanielp layesinembrane apaminge smetilsoburNapfoteins that

i.n estahlishi erestlng menbr ane
open in iR BT AP Ao i LA NG U PHEY (108t iRt lgamilin.
‘Calcium &%ﬁél% ke RitidNg\laksi%ie® BQé'eﬁ%%' the t1ﬁf%| and v'oﬁaéendé Rdence3f channel
-50nV range conpared to for nmost ot

opening mdf opHhe épnsaﬁn‘dtyc@hphaattnaﬁéqgleﬁsbloqim sThgew@mmvere low-voltage

acnvatedqgmwe’f% fl nd o%o é?g %}{}Pﬁé& Fl PN quté;ﬁpzeb{s&'ﬁis%?asmﬁcatmn

scheme w&spodplaced dlyi ® momehelimrd based aypon e tmoledila Sdanit \cohasition, as

summariqteg g‘gﬁ)&g?}%{d forarl{’nlgr IIPg %Liég%otent | als_in responsigol. 37

361-96; StHaRRR 1.NRY9% @Y. BRysidIPBIoLRGh. J: 04449 d9 ? ARtk ifeh &an&rg%ubunit

, set point for detection of painful imuli. [0011]
types thatinakaie chaum diaanels; i 6515\/6 aad g (Bex, ee..ePd |Wigard analbSicwoteral and

R TR T R S T

41-87, (Mériuf iPadsk, ONewmelmﬁoﬁ‘hlch SABhHE iSR! prirh&t§ @t&mmant of the
termed neuromas and th rimary Na channels ea%r)esse

pharmacqlﬂglﬁﬂmmsmawmntamt el weig andveliagetsgrsor (Hockemman, G. H.,

et. al. (1%-907ai 3 %e!Revei’h 3061299)21% #f @zp%ﬁub@t $tﬁ@ssgfg, }?I\Itlggggcgﬁ%hyswl.

channer s rHeur ona-
Biochemf 9: (ﬂ#ﬁ%&ﬁ)u e jsoforine of Gieroy SutAniiteardlenovag fas indjdabet in)Table I. The o6

803-10:. .di.s sion.810. VI . 6,
subunit SRS A, PRGIEITIRRT UG ¥ g e PG SR Fellalgy and o
transmenftRdte 8 fibufit! PolhdiSofoAmd &f oS XreSlBlowrt ki1, Cdamoﬁgﬁ afE8)d-4. The B
in these cells. NaVl. in particular ny therefore be a

subunit ig;d peelyaesypriechoxteniesatic pretein dhat biws to theton subusite Foyr isoforms are

known, t{}gr%é%lﬂ% qg%ﬁr Iﬂg |Y%§%€‘§ t!cag%m&x???ahe }élrol{glplafﬂé;tgl'{as [l\)lﬁ%l} ﬂ)‘lochemlcally

ure

isolated &szé&ﬁﬁér&ﬁt Qf Ca, 1N ORI RasnRs. t AL 1dait § BAEIr%iaie known (y; to vg)
sensitive voltage-activated sodi um channel famly from

(Kang, MyGrrand iou. Seamibel /(30030 di Biol. Ghem. 378t £18]3-81.GFhe wamenclature for

voltage-gated calcium channels is based upon the content of the ¢ subunit, as indicated in Table
I. Each type of o subunit can associate with a variety of B, o8 or y subunits, so that each Ca,

type corresponds to many different combinations of subunits.



[0012] NaVl. (See, Sugawara, T., E. Mazaki-M yazaki
et al. (2001) "Navl.| nutations cause febrile seizures
waz®ooiated with afebrile partial seizures.” Netr/obmgy025559
57(4): 703-5.) and NaVl. (See Sugawara, T., Y.
Tsurubuchi, et al. (2001) "A m ssense nutation of the
Na+channel al pha Il subunit gene Na(V)1l. in a patient
with febrile and afebrile seizures causes channel
Cav Nonttyislhtunet i on” Pl g¢ shifnlt Acad Sci U S| AnB@dabdlogiciPene)
have been |inked to epilepsy conditilons including
Casl.l feprile sel zur ¢sus There are over 9 ()éﬁt’!pcc mut at i ons
T NaVi——1—assoctated—w-th—febri-e—gelzures—(Sese,;
Call2 \pisier, M H |%C A Kear ney, et al L-
Ca,1.3 Mitations of &Ltagegatea sodrum g
di sorders and e=p|l?epsy Novartis Found np 241:
Ca,1.4 72-81) [0013] Agfagoni sts for NaVl..[have been
devel oped and yised to treat rardiac arrhythmas. A
Ca2.1 gene defect in|NaA/l.5 that produces |&- banepe

nonttfact—vatifg—conponrent—to—the—euient—has—been
Ca2.2 | . Yoon : - I‘_r\T
linked to long|&®Bin man and the ora Vpﬁvallable

Ca,2.3 local anesthetig mexititine nas beemwé,? to tTeat
this condition g‘ee, Wang, D. W, K awa, et al.

Ca,3.1 (1997) "Pharmacel®gical targeting of T.gpg QT mut ant
sodiumchannel $." Cin lnvest 99(7)] 1714-20). [0014]

Ca3.2 Several Na chapmet bl ockers are cur| @by used or

Ca33 betng—tested—Hi—the—eHnte—to—t+reatrepH-epsy—(See;
v Moul ard, B. and®d. Bertrand (2002) ' EHYP%psy and
Sodi um channel bl ocKers™ Expert Qpi 1. Ther. Patents

12(1): 85-91.); acute (See, Wffen, P., S. Collins, et
[0016] al av% ZJQD‘@I)tS"aMtfmmanlmosaanlumﬂjﬁ it Ghe @enttad aadcbembhml fiervous

B T TR T CTTIEN e —

gated caldllimgﬁlrfeﬁt' P@éﬁ?hﬂ)tl@%tl@thfm&@ﬂltfal@@duﬁ ckRRBT sRAinna R transmitter
Rev 3, and Guay, D. R (2001) "Ad] unctlve g%ents

St
release ij ﬁtef’mié q?ﬁﬁ'é’@@hﬁ?ﬂn Ehe PRPCSHER GadaTwm Wr st Gas? aghgnnels play a
central rogé-ﬁl%edlétﬂmé%e%.@tranérj ?ﬁ@% Qry (See, Gold, M S. (1999)

Tetrodot OxI nresi s currents and |nflannatory
[0017] hy(re2.4l apdsCa,2:2 J@Dmaml?\lhtgh Haily Sindikh Sitds. $6( #e) pep?ﬁé Soxins ®--
R

“Z%%\ﬂand neur opat hj c {}al n (See. Strichartz, G
conotox LC eand p-copetorypG %éﬁ%\)ﬁ@fw‘fq% a@érfb@wmtlfi@nlsavefbeen used to
determmé %adls aﬁ’(ﬁ} Qﬁtfuﬁ&ﬂﬁhﬂaﬁa&h E ﬁgt%g t bgv }gxg@\y e§(8§i$ at the

channel's i n neuropathic pain
presynapti®@fer26 fermaraths Sarcdroas fiingtht dogal rot, gaﬁgluﬁumﬂkliedrons of lamina I and

IT of the 35tsal Hond BWestSibroek, R. E., et al. (1998) J. Neurosci, 18: 6319-30; Cizkova, D, et

al. (2002) Exp. Brain Res. 147: 456-63). Cay2.2 channels are also found in presynaptic

terminals between second and third order interneurons in the spinal cord. Both sites of
neurotransmission are very important in relaying pain information to the brain.

[0018] Pain can be roughly divided into three different types: acute, inflammatory, and
neuropathic. Acute pain serves an important protective function in keeping the organism safe
from stimuli that may produce tissue damage. Severe thermal, mechanical, or chemical inputs
have the potential to cause severe damage to the organism if unheeded. Acute pain serves to

quickly remove the individual from the damaging environment. Acute pain by its very nature



al . (2002) "Lanotrigi ne nonot herapy for control of
neural gia after nerve section" Acta Anaesthesiol Scand
WA B{030)4558.261- 4) ; cardi ac arrhythm as (See, ANPCRUS104/025559

R Bangal ore, et al. (1996) "Lidocaine block of LQT-3

mut ant human Na+ channels" Crc Res 79(1): 103-8, and

Wang, D. W, K Yazawa, et al. (1997) "Pharnmacol ogi cal

targeting of long QI nmutant sodium channels"”™ J din
genera11y| i slwt 1a9t§l(g7and ibehde. 2 Bffanmentorypant, entthooth¢iSemd, fay llast for much

mhan (1 " Sodi um channel s apd
tonger DAFipdF 554 S e BTGt FodSres Fot APCEHBELSR Ry occur for many
reasons 1Eélﬂd1ﬂ%$1@éue3&maﬁz AfdinhitheadsN8S lahe tpl génsﬁﬁfasmn Inflammatory
Strichartz Z. Zhou, ‘et al. (200 " Therapeutic
pain is mediatedthaei vaictpfof| eeats thahas Klease dmmgu inflemaation, including

substancé:J @’t %&ﬁ%\eg cl?dé 8%%@@%@@815@89@%;&?@6&%} CATP, and other

agents (JMuist Bgandyat Edasteuai (200 thikame 41 356852)e208- H0)e -Theahind cigss of pain
ti-subynit ns t.hat .open in.response

s newrongibie rdTAVOIU RS SR Ao O P it GHLaRy  ifetineand results

in reorgafivhfiGf 6f hétlrédal Proibialy - an@@irsmtmslhafgrwtﬁh%gﬁ ‘fs&hslitiz%h* ¥tate that
classified based on the tinme and vol ependence of

can prodgqgschiaaic @ap@ ,lﬁsﬁgg fygeans. {This typaal nqm\,p{owde@ no adaptive benefit and is
pamculallify?{f Ia{:@ th Q&l?&,l&ﬁhgﬁgleg ategories were | owvoltage

vat ed and. hi gh-vol t age
[0019] adhainy qiaﬂttu(alﬂ,yl\hd&r@aﬂnc Bnd ym@ctabTeh painciks as Rirgd ambéetomedical need.

willions REREEHAR LHBLIPE EuTHBaP N Sl ArmRISL pirenk i peutcs

The currbnt( SRAEK KPR tfeat th ﬁElud@'NSAIW@OX@ lﬂnlnﬁ?dfs op101ds tricyclic
Phar macol . Toxi co 37: Striessni g, J. (1999)

antidepresgainfs, gtmcenvulﬂntfc Mnromlthlsz mneh@; beqrthIaaréy digfigult to treat as
I C -

it does n(g réﬁgﬁcy w?fgl?&&l&dts w&%%@%sf:g%% ecf g{?%a rm a% %glﬁ%rﬁly the most

widely ufedrthérbpousic folii the rtteatn}enobf nairdbatide pain] widiongh dakenks mh only 60% of

patients %rgla}éqg S{th’c}g]s‘{legfgilcgq%e %ﬂ% B.Elg it gggﬁrjﬂly ﬁfgla %lﬁ-@ggl;; {quaglg{l Agan issue at

higher dd3éd. mary determ nant of the pharmacol ogi cal properties
and contains the channel pore and vol tage sensor
[0020] (. Ardidatiomef Cay2.2Has a gargetAbr ﬂx@j@gm)enApﬁ peurpeaghic pain is provided by..

studis v EOHB Y (R VRl ardfcoRmon B E. SIS ey Hpeker of i

channel (BdeksofUDSNict aR[(£996) Q\VPhardscdlNBks atied 279: T243- 9 J'am RE. (2000)
subunit consists of two disulfide Tinked subu

Exp. Opighinvest; Drugs; $re3408v1 0p Mapegas) Hypagd Ha Sghaible (2000) Pam 85: 9-18). In

man, intrathecal infusion of Ziconotide is effective for the treatment of intractable pain, cancer

pain, opioid resistant pain, and neuropathic pain. The toxin has an 85% success rate for the
treatment of pain in humans with a greater potency than morphine. An orally available
antagonist of Cay2.2 should have similar efficacy without the need for intrathecal infusion.
Cay2.1 and Cay2.3 are also in neurons of nociceptive pathways and antagonists of these
channels could be used to treat pain.

[0021] Antagonists of Cay2.1, Cay2.2 or Cay2.3 should also be useful for treating other
pathologies of the central nervous system that apparently involve excessive calcium entry.

Cerebral ischaemia and stroke are associated with excessive calcium entry due to depolarization



transnmenbrane d subunit. Four isofornms of are known,
cdf e-3 and Theb subunit is a non-glycosyl at ed
W@ 21060148871 ¢ protein that binds to the subuni t PCHUS2004/025559
" T isoforns are known, terned to The g subunit is a
transmenbrane protein that has been biochenically
i sol ated as a conponent of Ca | and Ca 2 channels. At
| east 8 isoforns are known (g to (Kang, MG and K P.

of neurdmBNPHe) Ca(XD@nthgohistBi€dnotifd @neffetiBe i 280bng)infaldi&ize in a focal
nonencl ature for voltage-gated cal ci umchannels is

ischemiapgedel ugigg fahogatory Anirarle, WiEgestias S Gave-2 atepnigts canldgbq wsed for

the treatnléHtlof stkokeEqb(iﬁe\%X@ SedilcinptRlisive Eﬁ@@?ﬁ@lﬁk it n\%lroﬁs fhay be useful
variety o or g subunits, sot each Ca type

for the trcaimeetscpfcnpdspswotraungmnbraﬁleinj@m Adelmiinerst disgase, ghfulti-infarct dementia

and other%g%légﬁlct) &?cr:%vgeli\,?agg@%l alguiage Ii‘]clts'ist, g%grﬁcgl %ﬁ‘ e}Bamage caused
bypmsmLoiMﬁ@rt@ﬁWsqust@ésF Ca 2.1 COAP- or Qtype Ca 2.2
Ntype Ca 2.3 COE R-t oeCaSlCCIGTt

[0022] 3 Qavéé ﬂsormey@lﬁéese’alessesofinwﬁmmm (27 @Wr@prfhg symgathetic
nervous 'sQMBH 8hdORfacBiSlsUSINE! B WBed E@ &&?téﬂlffﬂgulﬁe 'diRB&E uch as

n rvous system and I n neuroendocrine cells and
hypertensiomseardia¢ errhytbmpa, evigima meotoris,onyecacdialpinésgtivap and congestive heart
vol tagegated cal cium current. Presynaptic’action
potential s cause channel opening and neurotransmtter
[0023] rquﬂaﬁ&ndtay he apdcyibete asme fite BffiRfcyt BE corddt¥§tuRAtsodium channel

iumentry. Thus, 2 channels play a central role
blockers ,aﬁd ﬁ@gﬁug{ q;l}qgnﬂémcgpqsgﬁrsﬂppldgsgpserséqt cribed above has been to a large

extent limited by a number of side effects. These side effects include various CNS disturbances

failure.

such as blurred vision, dizziness, nausea, and sedation as well more potentially life threatening
cardiac arrhythmias and cardiac failure. Accordingly, there remains a need to develop additional
" Na channel antagonists, and Ca channel antagonists preferably those with higher potency and

fewer side effects.

SUMMARY OF THE INVENTION

[0024] 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:

or a pharmaceutically acceptable salt thereof, wherein R, R% X!, X3, X5, x4, p, and Ring A are

as defined below.



[0017] and .Ca 2.2. contain: high affinity binding
sites for the peptide toxins conotoxin-MWPC and
WO ewnoi4sx8 n- GVI A, respectively, and these peptPdEBSvave2s559
" “been used to determ ne the distribution and function

of each channel type. Ca 2.2 is highly expressed at

the presynaptic nerve termnals of neurons fromthe

dorsal root ganglion and neurons of lamna | and of
[0025] t MEheSWESTADOURAE, Bnd gﬁ&hﬁ@@ﬁﬁﬁﬁy afdepfable Rmpakitiohs BRFEbE, hire useful

Neurosci, 18: 6319-30; G zkova, B, et al'. (2002) Exp. )
for treating af lgsyRuing thesevertygf@arieyofaliseasdsadisendersapreconigions, including,

f [ i i e .and
bt ot 10} B0 SURID LR, 0P BB BasESHAGE e, et
headaches; trggenofial neeurabgin, ahepetcs nanalgiag gereryl nepelpiaantpildpsy or epilepsy

... relayi ain information to, the hrain. [0018] Pain )

conditonsg peHRIRaliGHIYy GrHRcP BT fioucts Fhe 8hBlgGycgd depression,
myotonia2 Gy mih,thb ARt AsWrdeR] HellSeidORAAd HRordfsl higxRahfltiple sclerosis, |
. serves an inportant protective function in keeping the
irritable boveph AynskiomBefand inceptingnrerul i t hat may produce tissue

damage. Severe thermal, mechanical, or chem cal inputs

have the potential to cause severe damage to the

or gani sm DETANNER ESCRIPTIEN 0 THEANWVENTIONjuUi ckly
renove the individual fromthe danmagi ng environnent.

Acute pain by its ry naturegenerally is short
[0026] |a’sﬁ%@*aé%sqrmﬂ@ﬁgé&ommwﬁ%@éﬁg/veﬂawﬁ, on the ot her

h ! . . i i a i _
o021 Dol e SOV LAURS PRERAA Rt WIRABRE: f e
gated sodiemychaneglsons i ncl udi ng ti ssue damage, aut oi nmune

response, and pathogen invasion. Inflammatory pain is

nmedi ated by a variety of agents that are rel eased

during inflanmation, irmR{ y&?ng substance P

hi stam nes, acid, prostaglandin, bradykinin, CGRP

cyt oki nes, ATP, and, ot gents (Julius, D. and A 1.

Basbaum (2001) Nat e $852) 1 203-10). The third

class of pain is ngdyo c_apd-j nvol ves nerve damage
arising fromnerve i ryWor

i nfection and
results in reorgani zati on of gnal proteins and
circuits yielding a pathologic

ensitized" state that
can produce chronic pain |khsting for years. This type

f | dapti.ve.benefit di
or a pharfraed oS SRR S CLBESE SRR i th oxi st ng
pideriagizgs. [0019] Pain, particularly neuropathic and

tabl g pain is a |arge unmet nedi gal need.
and X" are each independently selected from NR”, C=0, C}IR4, S, O, S=0, or

antrag
SO, as valency and stability permit;

R! and R? are each independently hydrogen, or an optionally substituted group selected
from C,¢ 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



M1l 1lions of individuals suffer fromsevere pain that
is not well controlled by current therapeutics. The
w@osenssgir ugs used to treat pain include NSAl BSI/USION4/@5559
“inhibitors, opioids, tricyclic antidepressants, and
anti convul sants. Neuropathic pain has been
particularly difficult to treat as it does not respond
well to opioids until high doses are reached.
each 1nde§@b<%ﬁ9 'i)t)f'oﬂaﬁy%%srtlﬁﬁ@d ¥% dnB®r AR cabALlYmySad 0-4 occurrences of
t her apeu for the treatnment of neuropathic parn
°, and af| qnR oTIgIeTe subgiditttable mtr@gﬁn}ﬂtct’;@%ltih—}iatl ents and has

f f .t h h
R L e RS
heteroatovfal indiphdentlgfsclCated fanﬁ&tragdnamg%bn forrsulfing of 4 8Jtmembered
neur opat hic pain is_ pr.ovided studies with ziconotide

saturated oz parially, gigatiaated tigg Hrvne H-3m9atoras sdependeytly srdgsiqddfrom

nitrogen, Ix9 S br Qflfu} mp‘ﬁoﬁh@@%%tltﬁt@@ W&Qﬁ' moge Sarborf Etoﬂls w1{h]{9 96)
J. Pharmacol’. Exp. "Ther. 279: 1243-9; Jai n, .

occurren¢e3®IOR @ at gy or.mare ve@tlmt&lmwogcn a3 ih.-Rian egas,

iy Bl PERSSEL e AR R 5 By g i

C;-Cs alltyihiderer @amrmlmremfuplm twansmidjsceptinbthyRAs Qsits ¢FAD Bre oPEbAIIY and

mdependggti}égeté%%g@, éeg SEE{eEathl C (5a| n. The tOXIE: has aon’

NRCO,, NRAORR 9§66, m@@nsw%mﬂmgm 68 o"i\'NIQr al l'y

avai | abl e ant ggoni st Ca 22" shoul ¢ have sim | ar
eachfdceuresneaif Ro i indépendently stlgeted fomaR helkiger, NQs bo@N; Ca

! t
N
substituteds@d dlnphﬁticegbumal n [0021] Ant agoni sts of Cay2.1, Ca

2.2 or Ca 2,3 %qa‘\ﬁnso he useful for treating other
egshieEgee et Bi FoodeneadpascIfred o hyglzagsmpt ameptionally

subsmutap@aﬁ;?mécved fAHRICY S 2BFERRSEYS aCﬁéﬁéFb&‘r?Lﬁ%{%(ces S%e?ﬁ@hng

i schaem a and stroke are associated w
atoms, ochetéraepcdyl tring haumgﬁol Qm:gaatams,mmlmmm Rread R3 risken Thgether with

the atomﬁ? g\liyéfﬁ‘gmte?%?e L& %gp%%élgﬁeéliﬁﬁs 0 %S@fen\égg%qger rwelg)%ﬁe atgm(s) to
which thé}aﬁe baiual, Yorgid 58l memsét&g@}&:ldaﬂ@l J{HRekrodyR1yE, syl RGRBAr§ fing
uld be used for the treatnent of stroke. Likew se,

having Or3émf6?%$@m§ ndspendgptlpeplectadriyom pitipgen (0yedie OF BHE Y be
6 I {
ohShimifl of % R0 IBloRLaRY 1P ioR TR Gyl
-CONR’ )2, or -SOzR’

[0028]  In certain embodiments, for compounds of the invention as described generally above

and herein:
a) R! is not hydrogen when R? is optionally substituted indazol-3-yl;
b) R!is not hydrogen when R? is optionally substituted pyrazol-3-yl;
¢) R!is not hydrogen when R? is 1,2,4-triazol-3-yl;
d) when p is 1, then:
i) when R' and R? taken together with the nitro gen atom, is N-morpholino, and
Ring A is unsubstituted phenyl, then X', X?, X> and X* are not, respectively:
1) CH,, CH(CH,)Ph, NR?, and CHCHj;



and ot her cl asses of denentia, anyotrophic |ateral

scl erosis, amesia, or neuronal damage caused by
wW@eisoms68 ot her toxic substances. [0022] CayZ2PQI/ab®04/025559

nedi ates rel ease of neurotransmtters from neurons of

t he synpat hetic nervous system and antagoni sts coul d

be used to treat cardi ovascul ar di seases such as

hypertensi on, cardiac arrhythm a, angi na pectoris,

myocar di at) CHf, I, CHR, and®d congestive heart failure.

[0023] Unfortunately, as described above, the efficacy

of current) QH@’S%d:%aﬁl%% channel bl ockers and cal ci um

channel bhaekessf §radihtgydi sease states descri bed
above has )beezg t¢ 2 Tar g€’ extent linited by a nunber

of side eP)idds CHMbendCHle; @f f ect s i ncl ude vari ous

CNS di stu S | ur vision, dizziness,
nausea, aér??@g%a?ﬁg’ﬁ&@ ’Ial_lcirg%é’ potentially life

t hr et Rhispt bgdrdpas aad RAETCIBPRICHS BOMCES, ORI brUI(H,(1,3-
Accordingly, there remains. a need to devel op

addi P§nEAdPXey-¥) ¥her ring A 1§ @8idazeldl-vland ca channel

ant a i 1 frer ' ' . _
femﬁﬁﬁ?‘%%?éggiﬁéﬁﬁ%%%%“ VR Ty hen
has now bBewhém¥ndK'tdndtX coeblymd X0fis Shthen RingeAtis wot,

and phar nace[lgltt.inﬁa(?ll%( aﬁcegt abl e conpositions thereof,

are usef UISHEYHRT BIFSrd&%f vol t age- gat ed sodi um

channel s.2yWiemaex'c XA RAd Xdard @S ahd K> G631 She RihQ A1t |

I or a pharmaceuti cal I}/ acceptabl e salt thereof,

wher ei n Risubgitutsd phepyl; x3 X4, p, and RingA are as
defi | T, . ...
ﬁg%ﬂﬁﬁ’gn& %023ken t!agftfger?gi%@lg Iﬂﬂllsdgﬁtg gtgﬁné is N—p’lpenzmyl, X!,

phar maceutj c accept a reoft,*are
usef Kf afdoX’ are €% myl Xf is|Ss $maRing Atib aotsleNE, P, yi-pfridinyl, or
vari et 'ftutd. Seases, di sorders, or conditions,

[ nclﬂﬁ?{?ﬁ& BCLP et linited to, acute, chronic,

neur YPahén éne SIX'i, XP| 2harat‘as WRIAhM thediiddd b XS XMKY52REare
cluster headaches, trigem nal neuralgia, he&&c{atl o

neur &k Cil2, Y rand K ee eachiMe H, &FPBer(Chh):bide efbey Ring A is
not pyrid-2-yl substituted at the 6-position;

vi) when X!, X2 and X are each CH,, X*isS,Rlis H, and R? is -CH,-C EGH, -
then Ring A is not unsubstituted phenyl;

vii) when X! is NMe; X2, X° and X* are each CH?, R!isH, and R?is
unsubstituted phenyl, then Ring A is not unsubstituted phenyl; and

viii) when X', X* and X* are each CH,, X* is S, R and R? are each Me, then Ring
A is not unsubstituted phenyl; and

e) when p is 0, then:
i) when X' is CH,, X% is NR?, X® is C=0; or X' is C=0, X? is CHR*, and X? is
NR?: or X%is NR3, X2 is C=0, and X° is CHR*; or X' is CH,, X? is 0, and X3 is
C=0, then when R is hydrogen and R? is unsubstituted phenyl or -CH,CH,Cl, or
when R' and R?, taken together form optionally substituted piperazinyl,
morpholino, piperidinyl, or pyrrolidinyl, then Ring A is not optionally substituted
piperidinyl, piperazinyl, morpholino, or pyrrolidinyl;



condi ti ons, neurodegenerative disorders, psychiatric

di sorders such as anxi ety and depression, nyotoni a,
W(arzm)nhmssa novenent di sorders, neuroendocri NePCT/US2004/025559

di sorders, ataxia, multiple scler05|s irritable bowel

syndrone, and incontinence. DETAI LED DESCRI PTI ON CF

THE | NVENTI ON [ 0026] / . General Description of

Cormpounds o the Invention: [0027] The present

i nveii) wdrenr}éhaoem“t X scsmpmﬂxbfs R uhdR | anibRY, Wked Sogether
i nhi bi tor of. ega ed sodi P?annel X2 Nl or a
phar ﬁ?cpéﬂetr%%‘f Horat vasy tltP PBEYL wherei n: p

i s 04ii)Othen XXdnd %Qar& @ﬂ@‘h §k3 @O aREIS ?1231'3 gbr) %@RZ gise_rtt:d%) CHa,

selected from N
val eﬂ@yRaﬂgiAéﬁabﬁﬂubstyutpéﬁwh R and R are each

or oul TR Kol o RPeHR oF BT bR s I AR s

ring Gﬁﬁv;ngx Darfl Xiedre CRER‘cimd X3ﬁd8pthadRhig|A(1§1ﬁJt optiGthlly

St urRBha aked %S&ghoﬁa%s“' pliion piofigeingl, g, or s ot

het eﬁlggﬂggﬁmteu@,ﬂ@@qeg 0@@1 ected from nitrogen,
oxygen, sulfur; aken ,toget her with

the M twlwgéﬁ inCHR' ¢2§ iWANRS hX? kﬁe@Haé end 8 aud Rf arerbotinmethyl, then
nb d h |yl
opt i %AXSE&%S&h&gffgy%d%,S nmenber e eterocyclyl or

het e rin het er oat ons i ndependent |y
sel ecvt)eﬁihélrﬁhisl’mﬁ 6] m:—(oxxbemkb andR! Ad@R? 36 B6@irhetiR, then

ring formedby RL andR2 taken together,
aree%&‘?’g ﬁ%l’é é‘%ﬂ&ﬁflwdd%‘@ﬂnﬁ}dl y substituted at one or
mor e vEARRRA XA LAa% > Wid BHR 4q6 RS BNE & 2d1%%en,|§ﬁdRa%g at

one or m)re substi tutabl ni t rogen
R| ng upsubstityteg pbenvé,rtb@r Bungnoisawy unsubstttutea plhénylrenber ed

N L S ——

above an‘.dl]iefeuri or a 3-7- msnber ed
a) when each of X', X%, X°, and X* is CHR? and p is 0 or 1, then at least one R* is other

than hydrogen;
b) when each of X', X?, X3, and X* is CHR* and Ring A is a substituted or unsubstituted
piperizinyl group, then at least one R* is other than hydrogen;
¢) when each of X', X%, X’, and X* is CHR*, R' is hydrogen, and R? is 1H-indazol-3-yl,
7-fluoro-1H-indazol-3-yl, 5-fluoro-1H-indazol-3-yl, 5 ,7-difluoro-1H-indazol-3-yl or 5-
methyl-1H-pyrazolyl, and Ring A is an unsubstituted phenyli group or is a phenyl group
substituted in the ortho position with Cl or CF3, then at least one R* is other than
hydrogen; and
d) 5(6H)-quinazolinone, 4-anilino-7,8-dihydro-2,7-diphenyl- and 5(6H)-quinazolinone,
4-anilino-7,8-dihydro-7,7-dimethyl-2-phenyl- are excluded.

[0030] 2. Compounds and Definitions:

[0031] 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



saturated or partially unsaturated ring having 0-3

het er oat ons i ndependently sel ected from nitrogen,
wo@zo0gemssor sul fur, optionally substituted at PEEUS2004/025559

nore carbon atoms with 0-5 occurrences of - 7, and at

one or nore substitutable nitrogen atons with - 8;

each occurrence of R4, R5, and R7 is independently QR

; Wherein Qis a bond or is a alkylidene chain wherein

elements Lh?e inkified RO Ao RPIAEE With Bk rl%lri%ﬁﬁ ’P&Hlé %f @ﬁe ﬁeﬁfg%ts CAS version,
ptionally and |ndependgnt y repl ace
Handbook.:cvzfcﬁhmmy WOORRysiaRRIE E@Nmtcﬁtlmﬂm SHRCD pnmmlszf organic

s, i 0 R0 s Sl MBS o

Sausalitonal 999eand Aarchty Amncaadﬁgm@hemw o™ Bl Bd.: Smith, M.B. and
i ndependent |y selected from Igdrogen or an optional ] y

March, Jo Jobn; Wilex £ Sonsniew Y gikoug90%e 4he catire,sanbents obwhieh prg hereby
&Qp@pﬁmggﬁkly sel ected from hydrogen or an optionally

lncorporsubstltuted group selected fromaliphatic, aryl,a

[0032] hetedesenidd hereig, trampougdsoflibe inveytion oray optionally be substituted with

on ol AT b, B AN e bRt O B B

classes, atlﬁlabgasn @nd cspedslw of el rihwshgion. Ofit Rhlltw Sﬁprbéi&e& it the phrase
he aton(s) to which they are boun forma 5-

opﬂonalllaéw&éﬁl@&'dc jeyssd pgrchangeabdy yithdhs phrase ppbstigiteden taswlwted " In

general, ?x‘erlgmh 83 BFutldS, Vbﬁétﬁét%&&ﬁ@d ‘ﬁ‘i‘eo{%ﬂﬂe‘aé é‘rﬁlﬁ? 6F h&refers to the
rom ni trogen, ‘oxygen, or ur ccurrénce

replacemeiit ¢f hydfRgen radi¢als mmjgwanslamuhry viith the @@iR'al of @Gpdoified substituent.

Unless omgﬁhéﬁ%gte&fg}\' &%gx%&gétgtgegh%o{lg 028t p%v% %gu‘tt)s%itlpent at each
substltutm&p‘édﬂitﬁﬂoﬂlﬁﬁ gfoab] shdabiRsremarRdhfiLo® positidh ifthny §iveRktructure may
ydrogen when R2 is optionally substituted

be substq’uﬁ%yléqh 1301g) thaxbynmubsgtqqgtt sqlgrtrdofiem umrasified graup, the substituent
may be eﬁcﬂ%f the ?Jnllé’ ﬂ%htt éﬁe@&g %&fﬁﬁ’ Ic Méath‘ﬁ)s oFRsibitifd@its envisioned by

rogen
this mventlon are preferably those that result in the formatlon of stable or chemically feasible

compounds. The term “stable”, as used herein, refers to compounds that are not substantially
altered when subjected to conditions to allow for their production, detection, and preferably their -
recovery, purification, and use for one or more of the purposes disclosed herein. In some
embodiments, a stable compound or chemically feasible compound is one that is not
substantially altered when kept at a temperature of 40°C or less, in the absence of moisture or
other chemically reactive conditions, for at least a week.

[0033] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-chain (i.e.,
unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is completely
saturated or that contains one or more units of unsaturation, or a monocyclic hydrocarbon or
bicyclic hydrocarbon that is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic (also referred to herein as "carbocycle" “cycloaliphatic”
or “cycloalkyl”), that has a single point of attachment to the rest of the molecule. Unless
otherwise specified, aliphatic groups contain 1-20 aliphatic carbon atoms. In some

embodiments, aliphatic groups contain 1-10 aliphatic carbon atoms. In other embodiments,



d) when pis 1, then: i) when Rl and R2, taken

together with the nitrogen atom is N norpholino, and
WORMWG/OMN5% unsubstituted phenyl, then X1, X2, PX3r/asm¥4r025559

are not, respectively: 1) CH, CH(CH )Ph, NR3, and

CHCH ;2) CH, CH, CH, and S; 3) CH, S CH, and S

4) CH, CH, S, and CH; 5 CH, CHw, S, and CH ; or

6) CHWe, CH, N(CH)Ph, and CH; ii) Rl is not

aliphatic %ﬂl §)l69d’tmnai|’-18i alighatie cB®bn HonRh In Qtﬁl’bﬂaeﬁxﬁ%cﬂmgﬂs dHphatic groups

-. benzodi oxol -5-yl) when ring Ais
contain J- ﬁqahalzaéllc cprbipm; atpp,)anghia rYeRO'%iﬁldeIF@O ngie glipkagietgreypswioptyin 1-4

aliphatic xgﬁg%t &gﬁﬁg‘ea né"orﬂen 3@38 %Lloalh}ﬂﬂtl 1) (g\f\h e({]ar%]cycle” or
cycloalkyﬂfé) ubfets toud anbnpd:pe:hyl& (a;nl@d.?c)canﬂma ror )biqycli@ Qi+, Kpdetabéirthat is
completel, &AIgTeEect 05 chgh cHpREEInSa A 5 ™TE RS oAty fout pdich s mot

aromatic/Whht 18 Qi @Pdint Sf MaBhReHt it e Yst oXthe Me@ﬂé’wi@reﬁf SyGhtividual
,.and X4 is S, then Ring Ais not 3-NO

ring in said Pigyelif 1iRg system hassirih sremberse osmblﬁwhphatl)c axpieps ingladegbut ate not
limited tg)é,lhne)ég ,Ogéé gﬁﬂ’gugsggﬁgﬁ %g%&@gtlé&{é&ea{lﬁ%lofamyma Fﬁgﬁps and
hybrids there¢fSkich) adN\dgclpalkhbaik i (vgc]éalkmyh)ratkypw (cgleldalityl)alkenyl.

onsey SR BB RO . P s e o
two carfolleatoft e Andeperiintly '}SHH@J(I' by'tond R#NeBM of oxygen, sulfur, nitrogen,
phosphorus, or silicon. Heteroaliphatic groups may be substituted or unsubstituted, branched or
unbranched, cyclic or acyclic, and include “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”,
or “heterocyclic” groups.

[0035] 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

fourteen ring members in which one or more ring members is a heteroatom independently. - .

selected from oxygen, sulfur, nitrogen, or phosphorus, and each ring in the system contains 3 to 7
ring members.

[0036] The term “heteroatom” means one or more of oxygen, sulfur, nitrogen, phosphorus,
or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or silicon; the
quaternized form of any basic nitrogen or; a substitutable nitrogen of a heterocyclic ring, for
example N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR" (as in N-substituted
pyrrolidinyl)).

[0037] The term "unsaturated", as used herein, means that a moiety has one or more units of
unsaturation.

[0038] The term “alkoxy”, or “thioalkyl”, as used herein, refers to an alkyl group, as
previously defined, attached to the principal carbon chain through an oxygen (“alkoxy’) or sulfur
(“thioalkyl”) atom.



vii) when X1 is NMe; X2, X3 and X4 are each CH2, Rl is
H, and R2 is unsubstituted phenyl, then Ring Ais not
wap®shstssg ut ed phenyl; and viii) when X1, X2 apdI/K&2084/¢25559
each CH, X3 is S, RlL and R2 are each M, then Ring A
IS not unsubstituted phenyl; and when p is 0, then: i)
when X1 is CH, X2 is NR3, X3is C=O or X1 is CO X2
is CHR4, and X3 is NR3; or X2 is NR3, X2 is C=0, and
[0039] X3Th$ PR haloalll’, i“balGhlkenyX2 ahé “hzimdké@r’ i meﬁhs(llkillb efkenyl or

anls drogen gnd .R2 is uns tltuted phenyl or ,
atkory, SR ciecnly B Tihivd Vom0 AR RwyaE " 4B fgm halogen”
means FOQL, mr&lll y substituted piperazinyl, norpholino,

dinyl , or pyrrolidinyl, then RlngAls not
[0040] opjiqh%'ﬁ Lu’@g«i alone evjasiageafiadanggy moistypsin amyldyl” “aralkoxy”, or

o 5P AR S Bl Pl e

fourteenpingenambeny whetdireat 184sh gnering innthé systhJ is&&omaﬁceﬁldp«hmﬁh ;each ring

i the sysi5y) AT S Ao Pentbetiey B (o Rl oAUl istehangeably with
the ternfW ﬁﬂgt’ed Therdm ail" WNreldrs 118 Bterddryl Sind E%terﬁgs ab Yefined

CHR4; X1 is CHR4, X2 is S, and X3 is CHR4,
hereinbelgyy X2 are CHR4 and X3 is S, then Ring Ais not

op I“ » I.No »
[0041] ?frlé; : ny pé#éacg glrc])y of %g& gféé E@%r m01et|y asr{gt ‘heteroaralkyl

or “hetema&]dj]sdxyt ,ubﬁﬁs mhﬂmdcycilc by:grbkirp and iticychg ring@Rteltds having a total of

i s NR3 4, and R1 and R2 .are both
five to fﬂwﬁwmgﬂﬂ@ﬂbw n‘tjhxe,&ewt Tt 4 @en%‘tﬂw‘;ﬂ the sy dy prompty, at least one
ring in M{@esﬁ'stg&l Ecntd¥3 oneXér iforEHeterdiohs, Md3wh@Bl Bknafish B the system
are both nmethyl, then Ring Ais ‘not unsubstltut ed
containsgefyiing merdbers.i Theveam “Reterparyl’kmay be ugidinterckiBngeabyRBith the term

“heteroa%l ri!nﬁ” Qly tﬂg P ‘het%fb%r&gatics.

[0042] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and the like) or heteroaryl
(including heteroaralkyl and heteroarylalkoxy and the like) group may co\'ntain one or more
substituents. Suitable substituents on the unsaturated carbon atom of an aryl or heteroaryl group
are selected from halogen; -R°; -OR®; -SR°; 1,2-methylene-dioxy; 1,2-ethylenedioxy; phenyl
(Ph) optionally substituted with R° -O(Ph) optionally substituted with R® -(CH,),2(Ph),
optionally substituted with R° -CH=CH(Ph), optionally substituted with R°; -NO,; -CN;
-N(R®),; -NR°C(O)R®; -NR°C(O)N(R®)2; -NR°CO,R?; -NR°NR°C(O)R°; -NR°NR°C(O)N(R°)s;
-NR°NR°CO;R®;  -C(O)C(O)R®; -C(O)CH2C(O)R°; -COR°; -C(O)R°; -C(O)N(R®);
-OC(O)N(R?)2; -S(0):R?; -SON(R®)z; -S(O)R?; -NR°SO;N(R®); -NR°SO;R®; -C(=S)N(R°);;
-C(=NH)-N(R°),; or -(CH2)o.NHC(O)R® wherein each independent occurrence of R° is selected
from hydrogen, optionally substituted C;.¢ aliphatic, an unsubstituted 5-6 membered heteroaryl
or heterocyclic ring, phenyl, -O(Ph), or -CH,(Ph), or, notwithstanding the definition above, two
independent occurrences of R°, on the same substituent or different substituents, taken together
with the atom(s) to which each R° group is bound, form a 3-8-membered cycloalkyl,
heterocyclyl, aryl, or heteroaryl ring having 0-3 heteroatoms independently selected from

nitrogen, oxygen, or sulfur. Optional substituents on the aliphatic group of R° are selected from



unsubstituted phenyl, then Ring Ais not unsubstituted
phenyl. [0029] In certain other enbodinents, for
w@eerpowsss of the invention as described generBtT/yS2004/025559

above and herein: a) when each of X1, X2, X3, and X4
IS CHR4 and p is O or 1, then at | east one R4 is other
than hydrogen; b) when each of X1, X2, X3, and X4 is
CHR4 and Rin is a substituted or unsubstituted

NH, NH(Gepliphatio), Igﬁc‘ougilphtm@n halogena 11 «aliphatky OH, @(malmhmm) NOy,

CN, Coa’d{:?gﬁ?}jé?l%e eﬁgl&?cgg Oghp?%ﬁ)harahgf CB‘A} atlc wﬁerem edch of the

foregmngdlhuhplmﬁblgrddpdaznh isdmgtibstitutéd. uor o- | H- i ndazol - 3- yl,
7- dIfIUOI‘O | Hindazol -3. -yl or 5-
[0043] rreéﬁyqlhﬂ PR P dhergaliphatic) retiig of 3 Soarrematishbetetogydiy ting may

contain GHeEFhor® SRR aRAts! %uﬂﬁi@ Qﬁysh&%ﬁi{g #é r%ﬁé;%ﬁﬁrhttaeg £ gﬂrlé ro]&tﬁr;] g]éphatlc or

ortho position wth

heteroaliph#tier grotm or of al nmgembmaan te@jocy¢ladhingare Relestbd foMmthose listed above

for the ugfa%ﬁ’a 8&?1?79 &f an i hgteroaryl %Irq(?ur;])ya{nd a%gltlonally include the following:

=0, =S,4=KNHR NeNN(®@ hmﬂm:(@b R, NIRH 00, CafleyD) ey =
excl uded [0030] 2. )oun ds and2 %l ti ongég(ﬁlkgls)i]or =NR,
where  eggiiyRo uisdddepengdeitly Ffﬂf:ﬁé‘?rgj ifiomn ihydrogege arhars eptiemdlyi hibstituted Ci.

aliphatic9 e@gﬁéﬂak Yurdatehes @Nile aa'i hritH:r %ﬁagé of R* é saé&%d %%N%ASNH(CM

ses, subcl asses, dIS osée
aliphatic),sh(C healiphatic)s, H;mldgeill Gm a@hﬂuﬂt,l OH, iQ(Os., aliphdtich POy, CN, COZH

T T L NN

Cia allpm&cgi&qm)fp\\f\ﬁlsttblsﬁmuﬁﬁl odi ¢ Tabl e of the El enents,
ver si gn,. Handbook of Chem stry and Physi cs, 75th

[0044] EdOP‘F@Rﬁ §qb(§ﬁ51|eq1t§ on g@fmﬁggemﬁ Fiednpirematié h@tmgogynlm ring are selected
h +d +b i 0
fom “TEPIEL RSSO DAEOR GBI Kogt B,

-C(=S)N@Rubz," A@(FNH)starmeMm ¢ \@ﬂa’amSRfyls, hg?&l’@g&d an optlonally
ons

nd
substitat s b, qpignalfiRb R pbiok, SFOTHICHEHitbieR PRt optionally
substituted) CORAPRR ofHorkily 'sabRHH@BE €(CH,),.2(Ph); optionally substituted -CH=CH(Ph);

or an unsubstituted 5-6 membered heteroaryl or heterocyclic ring having one to four heteroatoms

independgntly selected from oxygen, nitrogen, or sulfur, or, notwithstanding the definition
above, two independent occurrences of R*, on the same substituent or different substituents,
taken together with the atom(s) to which each R group is bound, form a 3-8-membered
cycloalkyl, heterocyclyl, aryl, or heteroaryl ring having 0-3 heteroatoms independently selected
from nitrogen, oxygen, or sulfur. Optional substituents on the aliphatic group or the phenyl ring
of R" are selected from NH,, NH(C4 aliphatic), N(C4 aliphatic),, halogen, C;4 aliphatic, OH,
O(Ci4 aliphatic), NO,, CN, CO,H, COx(C,4 aliphatic), O(halo Ci.4 aliphatic), or halo(C;.
aliphatic), wherein each of the foregoing Ci.4 aliphatic groups of R* is unsubstituted.

[0045] The term “alkylidene chain” refers to a straight or branched carbon chain that may be
fully saturated or have one or more units of unsaturation and has two points of attachment to the

rest of the molecule,



[0032] As described herein, conmpounds of the invention
may optionally be substituted with one or nore
waasvi4ssent s, such as are illustrated gener al PQT/ERIIVE025559
or as exenplified by particular classes, subclasses,
and species of the invention. It will be appreciated
that the phrase "optionally substituted" is used
i nterchangeably with the phrase "substituted or
[0046] - yesuistailed abevk, In samgembgeditnents,Hevotigdepehdand stéurtehed of R (or RY,

oY the .term ‘optional ly" or not,
or any ol BEEIE A7 i 3R 0B) Rl el B wom o
which eagh\vedtiabler isc butel W6 trrh he 3rSdtichiberedl ccicdlied] heRebeyclyl, aryl, or
ubstit.uent. Unless aqtherw se indicated, an optionally
heteroaryL fj5g hpYifE Ocf Beteraptomeyindepgrdently sefested fop niffogens eKygen, of sulfur.

ExemplaSunips| thatt A0 kGRS ien AR oQhddpRBddht BERmrenild mg&ﬂ,eor any other

. t.han one posli t |.on In any glven structure
variable simfenly tefired heirein) anortakenHogetharevithuthstdtera@hto whichodaeld variable is

vt L8 SO 54 R 351 e gt 0 e

or any othér sariablel dinélailg defivddshepsiayltHay atebount Y el s ot and are taken
referably those that result in the formation of
together gr%tg

Bhat afar doy dopta ring. fox sxample, Ndhpo vhese bathocewrances of R° are

. ; | St nd 4.
ken ogiSkePUp e AEASIOAN, S0 ERERRL0, EOTROLNY, bRl
group; ande) atwoondépsndertt eceurpenoeiaf R dpr Riatr@oy iother vaneble similarly defined

. ef erab .hei r. recove urificatiap,, and.use for
herein) g G0 o difpiep SR8 0 oo i o B el e 855 i to form
a ring, fRIHEPRNIWhered aSpldilyt LI 4l RAbRRuted BFIE alvbY odRRShdts €of OR®
npound is one that is not substantially altered when

c
/[::jggst at a tenperature of 40 C or less, in the absence
&R

poi sture or other chemcally reactive conditions,
Ahedea@dtocour@rks of ROZ3]takbhGofthdn witl theakkén' atfns to which
"aliphatic group”, as used herein, neans a o
straight-chain (i.e., unbranched) or branched
substituted or unsubstituted hydrocarbon ch& h IS
they are ommylte tfeiny a Sated réatmenhbered tolvggencamtzning ringe <0r or€ . It will be

..unjts of .ynsaturation, Qqr monogcycl i c. hydrocar bon or o
appreciatif 13 Poridly 3F BBGF Ho ‘oh e PPhEONBrErS OgRIR B sRCes Of R
(or RY, ok hay oBRAtatinsle QifilAly 88Hmed URtdi®) &b thﬁbﬁ%ﬁétﬁéﬂ ®fth thd'htom(s) to

) which is not aromatic (also referred to herein as
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has a single point of attachnent to the rest of the
nol ecul e. Unl ess
[0047]  Unless otherwise stated, structures depicted herein are also meant to include all

limiting.

isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the
structure; for example, the R and S configurations for each asymmetric center, (Z) and (E)
double bond isomers, and (Z) and (E) conformational isomers. Therefore, single stereochemical
isomers as well as enantiomeric, diastereomeric, and geometric (or conformational) mixtures of
the present compounds are within the scope of the invention. Unless otherwise stated, all
tautomeric forms of the compounds of the invention are within the scope of the invention.
Additionally, unless otherwise stated, structures depicted herein are also meant to include

compounds that differ only in the presence of one or more isotopically enriched atoms. For



ot herw se specified, aliphatic groups contain 1-20
al i phatic carbon atons. In sone enbodi nents, aliphatic
w@e@apstssont ain 1- 10 ali phatic carbon atonms. |PCDUR®N4/025559

enbodi nent s, al i phatic groups contain 1-8 aliphatic

carbon atons. In still other enbodi ments, aliphatic

groups contain 1-6 aliphatic carbon atons, and in yet

ot her enbodi nents aliphatic groups contain 1-4
exampleatompaunils hedng dire plesns striicteresexepb fahi the méslacement of hydrogen by

deterapH G0 IR B 2 BRI o B0 Lo ae it
the scopBYoiTthizahbsitioh NaudhSconPoRh@ SieYuseful, UfoRleRsmple, % ?h‘i‘}%ﬁicéh tools or

.contains one or nore units of unsaturation,
probes in Biolpgicabgss#ist i c, that has a single point of attachment

to the rest of the nolecule wherein any individual
[0048] | hgDeseriptionioffixeygiary Gompgurdsst em has 3- 7 nenbers.

Suj t i ic.agroups,include, byt are not limted,
10049] 5 ! QR B o8 R Fnaniits 4GS oY HBIRH  is 0 or
1In cerairk%ther eaiHodhllyéntsl, ?lifwnﬁ’ pl;;irs QUOS, i?adnltd%y&h})&ﬁnkl kﬁtlfa,r;s?i%fz.

su S oa a , (cycl oal kenyl)a or
[0050] C%%W&ﬁ%&é‘l% ¥}}e) prf:qyégw]ve(:qt%@ nreyides Y cc))mpou¥1d wherein Ring A is
a 5-6 mentRFRAr RAl Adphehidg 0-5 %%tefb%&gnﬂﬁg?eﬁdeﬂ% @%(r:tgh iff?)%fu%gen, oxygen,

gr oups wherein one or two car n at
or sulfus, et 8rTdwambsred sptused ob pavially amsaturatedofing hwgiag,0-3 heteroatoms

. N tr N hosphorus, @Qr sil.i.can. .

indepnRgh Y 1 B0 egpBEISONEE 188l SRR s atone or mors

carbon atmﬁs.l\lbﬁlﬁ Dt%cﬁdgeﬂl{eagﬁhkg afd atiory (lﬁfriﬁcﬁ@ @ﬁb&ﬁl‘flﬁhﬁl@ nlﬁfcigien atoms with
8 acyclsic, _and include "heterocycle", "heterocyclyl™

‘R’Wh@rﬁ‘)éﬁiera&eﬁlaf%ﬁsidﬁﬁﬂ?q%bo,"e-or "heterocyclic" groups.

[0051] [ OBk elBBdinRnfdf RELGRACKTHE and XELE tﬁ%}’gﬁi&’i{f is CH-Me or N-(Cy.4
heterogycloallp?atlc ,.or "heterocycli’c" as used
alkyl), NetegnayInp ischi or 2oR- srmoethyliand Rﬁmfuml-iyhneth}'dggﬁme!thylmﬂnoethyl, or

‘ jIcyGly2C rin ens_.in.whi.ch one aor nore ring,.
methy, S R ey e R e BV e P BRI, 4o
alkoxypiperidind/iohho Byl s4-cirbexy-0glAitasipehgnyl, oPgicgrocycl yl ",
" het ,eroc,ycLoaI i.phatic", or "heterocyclic" grouge has

alkylsulfopylpipesaginy b and Bas Aris ddwidearyhenyl, 3-haidresy-Gflophenyb phenyl-2-

disodiun{bﬁ&pﬁ%éf%?gﬁélm.a het er oat om.i ndependent|y sel ect ed

from oxygen; sulfur, nitrogen, or phosphorus, and each

[0052] r i Ingprierembdinmsps bEformolatlaXhsX3 andX? arci Cidy, apdr¥e isCH-Me or N-Me,
100 The term :het S, one ;or

L 36 t o f
pis 1, XV d}é%%l’lylsﬁdflgz; is flﬁran-g-é a?tﬁghcggrggtgy or andrig{ t6ak8n together form
piperidinyl, 4-methylpiperidinyl, morpholinyl, or 4-C,.4 alkylsulfonylpiperazinyl, and ring A is

2-hydroxyphenyl or 2-hydroxy-6-fluorophenyl.

[0053] In one embodiment of formula I, X!, X2, and X* are CH,, and X° is CH-Me, pis 1, R!
is methyl and R? is furan-2-ylmethyl or methyl, or R and R? taken together form piperidinyl, 4-
methylpiperidinyl, or 4-Cy.4 alkylsulfonylpiperazinyl, and ring A is 2-hydroxyphenyl or 2-
hydroxy-6-fluorophenyl.

[0054] In one embodiment of formula I, X!, X2, and X* are CH,, and X is CH-Me, pis 1, R!
and R? taken together form 4-methylpiperidinyl or 4-C;.4 alkylsulfonylpiperazinyl, and ring A is
2-hyhdroxy or 2-hydroxy-6-fluorophenyl.



or silicon (including, any oxidized formof nitrogen,
sul fur, phosphorus, or silicon; the quaternized form
w@bhooanyssbasi ¢ nitrogen or; a substitutabl e nitprPonEs004/025559
a heterocyclic ring, for exanple N (as in
3,4-di hydro-2i -pyrrolyl), NH (as in pyrrolidinyl) or
NR (as in N-substituted pyrrolidinyl)). [0037] The
term "unsaturated”, as used herein, neans that a
[0055] mfne:hy ehbsdinoRat dﬂfoﬂ‘mﬂe LUK, bed K arerCEdt XF & CHOH §:A088knd X° is

ctts, A ALBE SE R Sressbrl 03 R vt o el or R and
R taken ﬁg%ﬁ%ﬁ%ntloilbéﬁ‘dlﬁﬂ' ﬂ%iﬂ%@dzn‘fy@roli’gﬂn&ﬁf!yf)el;agfngy ?@6 A 2

oxygen oxy")” or “sul t hi oa
hydroxyphwh&ﬂu@mphmsd,airldypynolylhal oaI kenyl " and " hal oaI koxy"

o051 T8 BB . o B SRS v

is1,R'i8 hﬂihgrgaml Riaehsl d?méﬂlylalﬁfnoethm lor Kl(wé(k]zta'fcbﬁ tdgRthiét form 1-
d al gne or g)Kart of a |lar noi ety as in

plperazmyip%/f% m 1pgp@p}kloga;l Ting-4\ 18 -lhth@;g/f;g}en or I-H)@r;qéy s to
[0057] MORREY ehlbsdmieawﬁbhﬁu1a@n§tl taiid R slel G, PG ébggthme or

aving a total of five to fourteen rvng
C(O)OMﬁh ris &-béngks N-Grimethoxpenryl), lhb(%ymb@mnedlsdbemzylb,u @.‘Hz, or CH-

Me, pis imlgl 1.%11 nlﬁjer L ean%gl arnltd r};s‘ r;}g%tgﬁ .orﬁg?eetg%lcom aﬁxnf Iil d R? taken
together fdﬁnef I:—b@@g@iiﬂ?l W -pibéritifiyles bﬁbﬂ?{yeﬂ{yy;hpérhﬂﬁyl 4-Th§ alk§Tsilfonyl

SO ref rs t% het er oar rng systens as
plperazmcyzf“r%f&y | domethprpngriding 4r@@mylmeqr@®é;%ﬂ
I [
R S5 A e iphiy, o

methoxynhﬂwbychpwrroml cyclic, and tricyclic ring systems

ooss "0 Ay i KO HSEE R R R

methoxybénzk BAS(4- @B ok yighy1BedyD), YS! @ITILON, Piif1$, FOTIE nfkhyIBf Benzyl and
heter atonms, and wherein each ring in the system

R?is mellyhprgimetiy Hmingethyin or b Retakamiozptaprfom etleniperpginyl, 1-
pipeﬁdm%ﬁ-%o%??ﬁylb{ik%ﬁ&ﬁgtgg%l%f}ggn‘(gtolﬁg | Rferh BRI 4 DEHENHH %ﬁf&lnyl 4-
4 methoxyplpendmyl 3-diethylaminocarbonylpiperidinyl, or morpholmyl and ring A is 2-
hydroxyphenyl, 2-methoxyphenyl, or 1-pyrrolyl.
[0059]  Inone embodiment of formula I, X', X?, and X* are CHy, and X° is N-benzyl, N-(3-
methoxybenzyl), N-(4-carboxymethylbenzyl), or CH-Me, p is 1, R is methyl or benzyl and R? is
‘methyl or dimethylaminoethyl, or R' and R? taken to gether form a 4-C,4 alkylsulfonyl
piperazinyl, 4-methylpiperidinyl, or 3-diethylaminocarbonylpiperidinyl, and ring A is 2-
hydroxyphenyl or 2-methoxyphenyl.
[0060]  In one embodiment of formula I, X', X%, and X* are CH,, and X° is N-(3-
methoxybenzyl) or CH-Me, p is 1, R! and R are both methyl, or R' and R? taken together form
a 4-methylsulfonylpiperazinyl or 4-ethylsulfonylpiperazinyl, and ring A is 2-hydroxyphenyl or
2-methoxyphenyl.



[0042] An aryl (including aral kyl, aral koxy,
aryl oxyal kyl and the like) or heteroaryl (including
W(he(memotsssal kyl and heteroaryl al koxy and the | iR&)/USI004RS559

‘may contain one or nore substituents. Suitable
substituents on the unsaturated carbon atom of an aryl
or heteroaryl group are selected from hal ogen; . -R;
-OR -SR 1, 2-nethyl ene-dioxy; 1,2-ethyl ened| oxy

[0061] pﬂﬁbyé em%dlmm o ffomdly I, SUDXE, jind & chrerCHE, aR0 X3 10CHR pr CH-Me, p

i 1, R s Gy ey mf Lot & e it B piogion, cnd g s>

hydroxyﬁﬂé%drt (ﬁgwthRO -NO; -CN, -N(R) ; -NR C(O RO;
R) -NR CO RO; 'NR NRC(O)RO -NRNR C(O) N(R)

[0062] : In nﬂ'tmem@)dqmentsqh@))@(s@)t Roventigy p))omd oyrpound@d fpmula I:
C(O)RO -C(O)N(R) ; F@SO(%O -S(O) RO -SO N(R) ;
-S(O RO; -NRSO N(R) ; C(=S)N(R) ;
-C(=NH)-N(R ) ; or (CH O)vahereln each
i ndependent occurrgage-of |R |"§ sel ected from hydrogen,
optionally substitut ed Z an unsubstituted 5-6
menber ed heteroaryl or het er ring, phenyl,
-0(Ph), or -CH (Ph), or, notw thstanding the
definition above, two i ndépendent occurrences of R on
t he sagﬁ substj t u %or di.fferent substituents, taken

or a pharmggeutiy y%ﬁcFlea‘?lﬁéaE\ 5 )W Gihi ch each R group is

Rbgﬂmz alfeceraeﬁ ﬁd@p&d&ﬁlﬁl@ﬁ?&eﬁ,}’&'aﬁ%ﬁbfﬁﬂ ty@ass%&ed/ lovp selected
, or heteroaryl ring having 0-3 er oat ons

from Cy.4 alwéﬂpm @eﬁﬁ6 membeted ard dinghewing |0t5r b@@rnatom yastenendsnily selected

o B S B8 L g 3 SO0 BBy

having Orﬂﬁlﬁﬁtd:rﬁétoms hﬁiepﬁ&ﬁnﬂ\j‘ﬁﬁlecﬁﬁalaiom nitfdgden, Gx§ea, bphiafurcyr, R NAd R?,

~Nal i hal oC al i phati c
taken togeghep @“héh‘f ﬁﬁagf'rrbaww% Wé‘lﬁi} ‘gﬁ’éﬁog g’@cﬂ"éﬁ’&‘Pﬂﬂ y substituted 3-
8 membé?'%,d H«ﬂ@trobfclﬂroq $BRrdakyl Ank hatigs YoShdidHiteRhs 1r[(ﬁ9é&§l]en@selected from
atic or heteroaliphatic group, or non; aromati ¢
mtrogen,rmqygcm@yswlﬁu whevrgmdhyRc@ntmy nnmfmmgd byrBr end R” taken together, are
uent S. ubst i t 0
each md%pgpg qptlgﬁallgl %ﬁg?tecg at Qne Oé trréo:ilg i c‘rl][{)lltnlg %éf?l%k' o@&%‘%n?es of
. -R®, and at G or MicIEBEbsEtutablShiGOY dtoms wﬁtg-aﬁe sel ected from
those | i sted above for the unsat ur at ed car bon _of

Rang A ipp StiomemBerey mogpoighic aher 14 derrebesstaiexrlic gl 1 g Deikiag 0-5
heteroatgxﬁﬁﬁ%e?g?r&lﬁelec@ﬂl ﬁfﬁ%ﬁ@ W@n ons suﬁml\“dpﬁ 9)Bmembered

saturated or partially unsaturated ring having 0-3 heteroatoms 1ndependently 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®;

x is 0-6;

pis0, 1, or 2; and

each occurrence of RY, R, and R’ is independently Q-R*; wherein Q is a bond or is a
C1-Cs alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally and
independently replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO,
NRCO,, NRCONR, SO, SO,, NRSO;, SO;NR, NRSO;NR, O, S, or NR;



where each R* is independently selected from hydrogen
or an optionally substituted aliphatic. Optional
waasvi4ssent s on the aliphatic group of R* ar ePGEUSINER5559
“fromNH, aliphatic), alirhatic) , hal ogen, CM
al i phatic, OH, 0O(C Maliphatic), NO, CN, COH CO (CM
aliphatic), Q(halo aliphatic), or halo(C 4 aliphatic),
wherein each of the foregoing aliphatic groups of R
edoh ogenrranse of Rtiethdeeddently sejscied fizim kydyegeantonenbptionallyhe
. i &rQ of non-aromati c heterocyclic ring are
substitntell ¢ RBhaft erfud! O U NRK-C(OR. -COR, -Q(OC(OR
eac&-o@élfb}éﬁlde (R R indepsﬁdeﬁtsl)é seléiﬁbd\vﬁan)hydrog@ﬂ Eﬁiﬂh \bpitiohally
.. -C(=NH)-N , or -NR . R ; erein R is hydrogen,.
substitutedh grayp ?eé?fgfi 3}0@ (hs pliRhatied-e:10 gyt grhetsrearylging havang 3,10 ring
toms, oSt RRérbd inR 1PNk 3- PRGNS Yor SHHeRdih RURER’ ¢ i
atoms 0o ti orn.a)rbltl{/lq?gbst [ ?ut ed %ﬁ (Fih)r, optl:'lonal Iy ﬁ&ﬁqégetherwﬂh
the atomésﬁbswmphl they arg I@Hnyl, @ritivp ocopteanoesadfiR/ takepdogether sxdth the atom(s) to

. - CH= Ph)... bst i 5: 6 d .
which o g By forgf SutBRGIRT L AGE Ao B ST o hetgpary ins
having 0{3clietsrodtb s ndepelRipamieiestdcted fEsh aittogen,fox9sen) sy gefir; and

nitrogen, or _sulfur, not Wi t hst andi

r, or, L ng the . .
e ICRTTLTISH 0583%1} sipdeparieply BenfC Ol c&&éﬁ%@e@lpbﬁt@ ,

. b me substituent or different substituents,
CON(Rﬁglgg@%'et(her with the atom(s) to which each R group
[0063] i Sinizeuiaid otliesrembadiacdtsyforivempdumdsaif dainkuta I” describe generally above
heterocyclyl, aryl, or heteroaryl ring having 0-3
Wet er oat ons i ndependent|ly sel ected fromnitrogen,
aPXHER P is 0br $,thénist ledspbne itk oftiebthiah hy@dken;on t he
al i phatic group or the phen%/_l ring of R are sel ected 4.
b) vdien Ripg Angp substititedypratnsebstitutgdaNpeizingh gtque) then at least one R™ is

i.phatic, OH, O(C aliphatic), NO, CN, CO H,
Og%{r?i%ﬁp/r%@k%ﬁati c), .O(hal o aliphatic), or halo(C
chiwheh &t ichydrogearaad R’ énti-imdazole v, rfbmos-hH-iGiAzal-B phas-figoro-

) f i S, t.ituted. ~ [0045 t . .
(ERABRSon . R R £ bRy TR PR ne A
afi ahdudRtitatediphedyd atoufRy idepHenll toGbdbsafud if thd @R poliion with
or nmore units of unsaturation and has two points of
Chot GEndesirat lqgst one K ds othgrthambydsegeas ande. [ 0046] As

N R
4sanitivioglt, 8-lilgjefa-R G etlilmethg]l-2-pherayl-eare akatudedoget her t oget her
[0064] W Ash dct:slggbgcf gé}l(:gllyta%ove for compounds of formula I’, p is 0, 1, or 2, and thus

and here

compounds have the structure shown in formula I-A, I-B, or I-C:

1 2 2 1 2
R N,R R\N, R\N,R
R4
(R™)x~y¢ l \/Il\l\ (R4)X_©I\/|§N (R4)X\OI\)§N
= —
Yo e TG
I-A I-B I-C

[0065] In certain preferred embodiments of formula I’, p is 1 and compounds have the

structure as shown in I-B.

[0066] In one embodiment of formula I-B:



whi ch each variable is bound to forma 3-8-nenbered

cycl oal kyl, heterocyclyl, aryl, or heteroaryl ring
whaoosngs8s 3 het er oat ons i ndependent |y sel ect edPET/082004/025559
" nitrogen, oxygen, or sulfur. Exenplary rings that are

formed when two i ndependent occurrences of RO (or R

or any other variable simlarly defined herein) are

taken togetther with the atom(s) to which each variabl e

(i) sinhduispytrobiL,yseidyh lﬂ[glo@pb%mmyhﬂoﬁryﬁlﬁﬁyl; Qc;tl&]?yphenyl hylgroxy—
| hdependent Qccurrences o
ﬂuomphsrylalﬁ?m&le%ﬂ)@rs%%vvi%a Rhogphg dpedirpant ﬁ%ﬂhﬂmpéml glhydrcarbamic

amdpheﬁl.q%s@pund to the same atom and are taken together with
that atomtq forma ring, for exanple, N(R)2, where
(bbx is GL.ond Re it €54 dkylRptipraltysskbsiitutod withdyydreixyC; s atkoxy, or halo,

hydroxy, 1L BRI b o G BRI\ 1 o Sup: and b) two
(111) @emmgenpcmlkﬁnmnzﬂ 4 K0k OR; alk9T, dHTY., @lklyﬁémmo Cira

o R BB A
(1if) B3 and RO Wked b BePTo?m'd rﬁ% selefed SRR r@é’fg‘ﬁo ?ﬁl C%Bﬂ%%ﬁryl N-

group is substituted with two occurre
piperazinyl Weerphelinyl, deiomorphoting, (531.4Faﬂ<yb)se1fmarlqnpﬁram®dt Whereini stid ring is

ooty S0 REABE Y583 SR s AR SR S! Pifmeny,

-0-Ci4 arkpr €%y alk§optivakllpsubatitutkd it hyded)g1, atindg &nﬁ@ﬁarb&nyl di(C,.
formed when two independent occurrences of R (or ,
salkyl)arginocarbonyl. |08 carPgxy-abl e similarly defined herein) are

[0067] taﬂleaﬁefeﬁ@)%aﬁféhtmfoﬁnquﬂw“(S) to which each variable
ound and that the exanples detail ed above are not

(1)mmerfded-pmdéﬂ Ripyiidylng-flup@phatyl, aahsek@cwhhadw-amoxyphenyl 2-

hydroxy%t ﬁ\]&o%g%h .‘%&ﬁ‘%fypg IB,Z' B enyl‘?%éﬁ#&bﬁ%% &r]s a Al mRan t, to

meﬂlylp@bﬁdstl,el-&ﬂmmamﬁi’uhﬂﬁwﬁ?l ésteg (or confor mat i onal ))
forns of the structure; for exaq? the R and S

EbhisiGorats bid R os 6enethyla dyratiorle §-hydrany, o 2-t{bmfyleabonyioxy, or
X is2, a:rdl%‘kik% ARy SRYELR 7- eaﬂﬁi?x(gé) d (E) conformational

| soners. Therefore sin eochewrca
(111)R is hydrogen, methyl, ethyl or benzyl andR is methyl, ethyl,

dimethylaminoethyl, 2-(2'-tetrahydrofuranyl)methyl, 2-hydroxy-1-methyl-ethyl,

methylaminoethyl, imidazol-5-yl-ethyl, or

(iii) R" and R? taken together form 4-methoxypiperidinyl, N-pyrrolidinyl, 3-
trifluoromethyl-1-pyrrolidinyl, 4-butylsulfonyl-piperazinyl, 1-piperidinyl, 1-piperazinyl, 4-
methylpiperidinyl, 4-hydroxypiperidinyl, 4-morpholinyl, 4-methylsulfonylpiperazinyl, 4-
ethylsulfonylpiperazinyl, 4-isopropylsulfonylpiperazinyl, N-piperidinyl, 3-
diethylaminocarbonyl-1-piperidinyl, 4-oxo-piperidinyl, 3-aminocarbonyl-piperidinyl, 4-
methylpiperazinyl, or 4-carboxyethyl-piperazinyl.
[0068] In one embodiment of formula I-B, ring A is 2-pyridyl, 2-fluorophenyl, 2-
hydroxyphenyl, 2-acyloxyphenyl, 2-hydroxy-6-fluorophenyl, 2-methoxyphenyl, or 4-
methylpiperidyl, x is 0, or x is 1 and R* is 6-methyl, 7-methyl, or 8-hydroxy, R' is methyl, ethyl,
or benzyl, and R%is methyl, ethyl, dimethylaminoethyl, or 2-(2'-tetrahydrofuranyl)methyl, or R!



isoners as well as enantioneric, diastereoneric, and
geonetric (or conformational) m xtures of the present
weovpouwsss are within the scope of the inventiPCT/US2004/025559
" Unl ess otherwi se stated, all tautoneric fornms of the
conmpounds of the invention are within the scope of the
i nvention. Additionally, unless otherw se stated,
structures depicted herein are also neant to i ncl ude
and R? takenﬂpgetheisfotm dtmethétypipeadingl, |Mpyﬂmﬁildmﬁs@hutsflsuffomﬁqalpmazmyl

plpendmgofl‘r%%%ﬁa R?}?%Xthﬁgg B&&Eg‘i@n&n? lﬁ’b‘i‘ﬁ? 3 cept for the

methylsuﬁﬁﬂ,bl@@eﬂm&m afetﬁwaﬂﬁﬁﬂalﬂeyazd@mtr%igéﬁuﬁm , BLdiéthyiBnicarbonyl-1-

t he repl acenent of a carbon C-enriched
piperidinyls prybathpryeiiyl-minerazigyl scope of this invention. Such

[0069] CQHBHEE}H odtn€ tbbi‘?&%ulaf B nﬁé%"i@b%%@gﬁ, %g@%@ E%Q' s

es In |olog|ca ass Ion
acyloxyphénﬁ,)aemdraxyyémnmhms or[40méByIpiperidgh, kas O, cextiod |anaaRf‘ $s 7-

methyl, ) I PR LR ST OR AR SO EESTD el B cpad Bk

together form@- butylﬁulﬁ'&fyl-ﬁip@ra@m?@%ﬂ@xﬂhﬁd 4Pmbt%y@npeﬁ‘1@ﬁ1’§’@]4-1h6rp%bﬁ§}‘l 4-

enbodj nent s resent invention provides a conpound
methylsuljamylpippraginyly Apethduifopy pingerisi, ipiaendinyl; erf-parbprigthyls
gteroatons independently sel ected from nitrogen,
Xygen, or sulfur, or a 3-7-nenbered saturated or
[0070] pdntonaldnybadnﬁexttmfaﬁ)ﬁdulallﬂlg, tiny IAngp D-hydivayplrengt, Risand R, taken

nde dent.l select roge oxygen, or
tOgetheré?}F’? ‘Plﬁfﬂ@f%’,l,gflgyﬂg ({]g g ﬁtgglone or nore carbon
[0071] atIﬁféErchg)Pet&-réi QREOHHONS 85 ady of Oimulad P, RIA, QL A0 11 rrelther R!
substitutable mg%rogen atoms with - R8, wherein R7 and

nor R” iskgdeogen, #nd R fand BA aressvle indepaiently selasted fearped- aehmesmbered aryl

g 3 e Rl 88 sy N S, 5. Mol s
or partialR2 uhsatirated ning hyhngt()lca/hetemhmatshyﬂ@ehdumyhyllected) froeeNh ¢, or S, or
n toget her form Reperl di

an optmr&ll@;gpﬁ%tﬁ?& aﬁgc,] %Plﬂb r"Yl}ff‘?W one gr mre n%ethylene units in the Cj4
aliphatic %!rdﬂwp bﬂfdﬂaﬁy Qﬂd deiSHnﬁElﬁly IVéEiaced“wﬁﬁN?Q)O’ 1€0)0, 0(CO), NR(CO),

i 'perazinyl, or 4-C-al kyl sul fonyltp per azin
any

(CO)NRaS@(KIR&g)r,@ﬂRﬁQ} ﬂquge(mf@rewembodnnents o of formu ael I-A, I-B, -
and I-C, oﬂ}’ﬂh%ﬁé RG é gacﬁxolﬁ{?%%}{hentl?'ha%négtloaallyﬂélﬁ)gﬁlﬁ%ﬁ] C,4 aliphatic group,

wherein one or more methylene units in the C;4 aliphatic group are optionally and independently
replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO;(NR), or (NR)SO;. In yet other

preferred embodiments of any of formulae I’, I-A, I-B, and I-C, when R! and R? are each

piperazinyf

independently an optionally substituted C;4 aliphatic group, wherein one or more methylene
units in the C;4 aliphatic group are optionally and independently replaced with NR, O, (CO)O,
O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,, preferred R! and R*> groups are each
independently optionally substituted methyl, ethyl, cyclopropyl, n-propyl, propenyl, cyclobutyl,
(CO)OCH,;CHjs, (CH,),0OCHj;, CHy(CO)OCH;CHj;, CHy(CO)OCH;, CH(CH3;)CH,CHs, or
t-butyl, or n-butyl. Most preferred R! and R? groups of any of formulae I’, I-A, I-B, and I-C

include those shown below in Table 2.



[0052] In one enbodinent of fornula |, X1, X2, and X4
are CH, and X3 is CH M or M, pis 1, Rl is nethyl
w@eesRR455% furan-2-yl methyl or nethyl, or Rl apPdi/B22004/025559

taken together form piperidinyl, 4-nmethylriperidinyl,

nmor phol i nyl, or 4-C al kyl sul f onyl pi perazinyl, and ring

A is 2-hydroxyphenyl or 2-hydroxy-6-fluorophenyl.

[0053] h one enbodi ment of forrmula I, X, X2, and X4

[0072] arls ofhidr preferedrgnticalit@bhtdef any dfformuliRIl’] BEANEH)yhd B4 oBR2of R! or

2. ' u 2- vl e I methyl, o and. t aken
R is B BT TR R rordE e > 5. rBkarh BB BB O heterotoms
independdniGy sdldeyddsubrh m’rbdg@h,ﬂﬁc@rﬁéﬂ, QY bulfid ¢t ' 3-MnenbiePed saturated or partially
2- hydroxyphenyl or 2- hydroxy-6-fluorophenyl. [0054]
unsaturaied rigg bawpg §f ﬁ\{ﬁéﬁt)atems ﬂé%ﬁ%ﬂdﬁnﬂl},’ selgeteddpom aifepgen, axyeerciar sulfur.
' i 2 it her. ..
In otl'ler ?%?Brﬁ’ﬂgeéﬁntgi ﬁr}x/ﬁfl' ggﬁr gi I}]S;ﬁ&dé?é%%’ %ﬂgtﬂg?otﬁé?k(ﬁqk Q92 i&h optionally
substituted €yd aliphfén glopp peharinrope or are mietiylehe iusit? irhthb @) Qajipktic group

. 2-hydr oxy-6-f L uaropheny] . [0055] An e I en f
we opifafi 8 Valiehh B RN QTR AN B A TS o
SO,(NR)Xar (NR)SH,, CH M2, or C(O-M, pis 1, RLis nmethyl and

R2_ et hyl or pethylam pnoethyl, or Rl and R2 taken
[0073] ¢ ong’étth%?te sbadinpenst descripdiyabovel angl petieisz whetie, Ropr R is a 5- or 6-

) . 24 M . vl

meniere) 71 [ BARE5 Msil fe eBHRPIETIU S, o0 5
memberedrsptydited nt pastialiyownsatusated ring haviig 0-Bricktefdatame ifddpendaidlly selected

3 or 2pis 1, Rl is. nethyl and R2 nethyl
ﬁomN’éTorr’gp%fF%?ﬁ}?:%}%I%goW %8 SelettF a0 aKen t oget her form

1- piperazinyl or 4-methyl pipedg nyl, and ring Ais

25 hy arp:; 5gzhenyl rm/’\j!-_ggssrol yl .5 [O987] h ong eMgodi ment

og%ﬁ I, Xlég% zar e Q—%T{)Qis CH?‘—@—I (R

c(O , andX3 i benzyl, N (3-MethoxybenzyNy,

N-(4a-carboxyrret hyl benzyl), CH, or CHW, pis 1, Rl is

met Hyl or benzyl afd R2 is nethyl or d

di met HrPam noet hyl , (R85, Rl and R2 t(ﬂbsen t oget her &R@)rm a

1- puperazi nyl , i’l '/%eri dinyl, N={"* NEX 2

43@ b&xyet hyl p @ inyl, 4-C RSul f onyl r‘\l\/)

pi perdizi nyl , 4-me ﬂm’&zpi peri di , /

4- met hoxypi peridi nyl, 4-nethyl pi perazinyl, 3- .

di etehyl am nocar bonyl pi peri di nyl, @r norpholinyl,hand

ring psis 2-hydr oxyr&lgenyl , 2-

N-N, N 5

LN N AR, f N2
%‘%)\g’j H”L-l N,‘;s Ko) Ko»
i j k 1
R5 R5 RS

“"\\/(Rs)z
%\KS) )NI:\QN T N O/k,N
”1.111 0 m‘% S =N
T,

m n 0 p



met hoxyphenyl, or 1-pyrrolyl. [0058] In one enbodi nent
of formula I X1, X2, and X4 are CH, and X3 is
W(Nztlmengslss N- (3- met hoxybenzyl), PCT/US2004/025559
N (4- car boxynet hyl benzyl), CH, or CHM, pis 1, Rl
is nmethyl or benzyl and R2 is nmethyl or
di met hyl am noethyl, or Rl and R2 taken together forma
- pi perazinyl, 1- piperidinyl,
%xyethylplpeRQZ|nyI 4- Ow gél kyl sul f onyl

pip nyl, 4- | pi per|d|n I

net %r i peridi nggﬁy‘% di et hyl aﬁ%ﬁﬁcar bonyl /U di nyl ,
hol i nyl , Nring A i —Nydr oxypheny \(RS)Z

2-me hoxyphenyl?ﬁbr 1-pyrrol yI™ [0059] In one

enbqogi mrent of formya I, Xi, X2 gnd X4 are CH , ¢ and

X3 is N benzyl, N-( met hoxybenzyl ),

N-(4 carboxyrrethyl kﬁenzyl) or CHM, pisRLiIs rrethyl

or and R2 thyl or d thyl am n

R% taken Léi;% ﬁ;orn%a; (R%Zalkg F%nyl
plpe : pi peri di N“or (Rs

3- dlethylantnocarbq@ylplperldlnyhe and ring Ais 2-
hydr oxyphenyl or 2-nethoxyphenyl. [0060] In one

enbdHi nent of formYla I X1, X2, aWd X4 are CH, #nd X3
Is N(3- nethoxybepgyl) or CH M, pis 1, Rl and R2
are bﬁth met hyl, on R and R2 take t oget her form a

| sul f ony ey azinyl or /‘ \ (RS
Jonyl%r”p TARERY | ang 5A i S /‘C‘( )

2 hydroxyphenyl or 2- nethoxyphenyrqﬁ8361] In one
enmbpdi nent of fornmla |, X1, X2, aand X4 are CH ,bband

. X3.ig5CH CH Me, p. i each hy
wherein gitteR St S WohrePisUDY HISFRFL AR £5401 i ADSSRGPASHE 4. Most
prefenedrﬁngguﬁmdetaosersh@iwwamﬂmablea 1-pyrrolyl. [0062] In
rtain enbodi nents, the present invention provides a

[0074] céﬁﬁBﬂ othes ebgdigants, for compeuggds of 49y &f derriiag Ral-Ay I-B, and I-C,
C

andB? epen entfahﬁtggggg)Engﬁﬁgﬁpgg?lon @9 su §t|?ﬁ gmUmmHy

substitut@i'?e& pnepaeset lmﬂerbwyﬂylaimgﬂiaamgd -3 het&oﬁtoms nindapemﬂmtly kselected from

mtrogen ot o ggg v lhrﬂger? pre érreerdoe%;b% menlt]sd g zietll}do?}lonl){ulgeei ef -B and I-C

R! and R? are taken together with the nitrogen atom to which they are bound and form a 3 8

membered heterocyclyl group selected from:

5 5
A
Voo U b
e dd ee

e o N
Ny N (R), (RS,
(—/\(Rs)z |
f

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



from ni trogen, oxygen, or sulfur, or a 3-7-nmenbered
saturated or partially unsaturated ring having 0-3
whedosnoasons | ndependently sel ected from nitr oRPENUS2004/025559
oxygen, or sulfur; or RL and R2, taken together with
the nitrogen atomto which they are bound, form an
optionally substituted 3- 8 nenbered heterocyclyl or
het eroaryl ring having 1-3 heteroatons i ndependent|
[0075] selnextlneé@rcffpmd enbodiments, fox gerapounds oF aryf ufformfnkar: i, ﬂ-élI-B and

D ng.fo eth
I-C, R £ ar eR e{flé%pyoﬁé{gplg%rg HFF galg' i ontgtlré ?}’ l&)@’f” '}dt gr(ﬁ)dﬁrél-yl (dd),
piperazim!-ytr{uc) ocafob;ﬂra)hatzloyiqew t h 0-4 occurrences of - R5 and

(00761 R IAGR{eied BRGSO MOOEPE Kt &l BA00 Tised 1n other

preferred bmB6ibien®’ ¥t ahy B3 BAKNES 19- RADSGLB! 834 QD€ 7 is 0 and the ring is
i ndependenty sel ected from ni trogen, oxygen, or

unsubstitgiedf ur, or a 3-7-nenbered saturated or parti aIIy
AN aV| he £r04 ent |
[0077} ngrg%e l?d%rr%u% ang% r(])? fgr)x(l)%ugleni ETE dlpg dleg 10r ent, are
independetiidp hiafogérg ACM N@&Rl,$010in gptﬁcﬁlaﬂﬁrsblﬁmttﬂéd) @ouwbsfefcc&d&rogn C alkyl,
ce at, one or. npre substitutable
aryl, ary{Cralkah BB -GN ROR , CEER SR, ;SR o ORI NRCOR’,
(CHNROB! L5 0, RECHEESR AnE AR, %:ON@@BG HEHORNERR,: I more

is a alk |'i defife chain mher
preferredJ p@ntbcdmtm @ﬁ -ayj af dotmytes HY, éme I, tandof-@ egroups are each

e B R N A o,

-O(CHy)SCHSO.CONRSO-COSOHNR-ONRSOHMBH, , -NEICOCHNR; S{amﬂz, SO,N(CHy),,

occurrence of R is independent]y selected from

piperiding, jpipgresinygy mppkline ﬁamnyogtma@%h/t%{o@aufsm%ﬁw .selegﬁeé ugom Cia
alkoxy, pﬁl@ﬁﬁ PTG Rz Al or%enkfly }gdﬁgﬁw%ﬁéﬂl RS glll?gﬁi ludE se shown

drogen”or”an opt 1 onal ubsti'tuted gr ecte
belowmfl?ablﬁ?al i phatic, C- o aryl,a heteroaryl ri ng havi ng

(007817 prelefi ToiPpedio R 6 RS Rl B BB -G 1, eroups e

independehgty aiydrogen, bo anhétidnilie ¥ubstiented Ehshp @éledtﬂ&p from Ci. 6, alkyl aryl,
occurrences of R _taken together wWth the on(s) t
aryl(Cm)alkyl -N(R )2, - HzN(R )2, -CH; R ~CH2$R (CHz)zN(R )2, -(CH2)20R’,
-(CH,),SR’, -COR’ -CON(R )2, or -S(O):N(R’),. In more preferred embodiments of any of
formulae I, I-A, I-B, and I-C, R® groups are each independently H, Me, CF3, ethyl, propyl,
butyl, pentyl, CO(C;-Caalkyl), -CONH;, -COO(C;-Caalkyl), -CH,0H, -SO,NH,, SO,N(CH3),, or

optionally substituted phenyl. Most preferred R® groups of any of formulae I’, I-A, I-B, and I-C

include those shown below in Table 2.

[0079] In preferred embodiments of any of formulae I’, I-A, I-B, and I-C, x is 0, 1, or 2 and
each R® is independently hydrogen, halogen, CN, NO,, or an optionally substituted group
selected from Ci alkyl, aryl, aryl(Cis)alkyl, -N(R’);, -CH,N(R"),, OR’, -CH,OR’, SR’,
-CH,SR’, COOR’, -NRCOR’, -(CH3):N(R’),, -(CH;),0R’, -(CH),SR’, -COR’, -CON(R’),, or
-S(0),N(R"),. In more preferred embodiments of any of formulae I’, I-A, I-B, and I-C, each R*
is independently H, Cl, Br, F, CF3, Me, Et, CN, NO,, -COOH, NH,, -N(CHj3),, -N(Et),, -N(iPr),,
-O(CH;),0CHj3;, -CONH,;, -COOCHs, -OH, -CH,OH, -NHCOCH;, -SO,NH;, SO;N(CHs),,



whi ch they are bound, forma 5-8 nenbered cycl oal kyl,
heterocyclyl, aryl, or heteroaryl ring having 0-3
whedosnoasons | ndependently sel ected from nitr oRPENUS2004/025559

~ "oxygen, or sulfur; and each occurrence of R6 or R8 is

I ndependently R, -COR, aliphatic), -CON(R) , or -SO

R . [0063] certain other enbodi nents, for conpounds of

formula | ' describe generally above and herein: a)

piperidinyl) qripgriziryl,0morpliblind,hen aat opteastly eobstiRded Lroipgelestbdirfrom Ciy

dr,ogen;. b) when Ri.ng Ais ubstituted or .
alkoxy, SRRV IOR L DB AP, i Gihe i efeoce D erabodimmgntpgt any of
formulael B, #1ACI-B, had Bydies teusinceh@p ¥l t&l&nhﬁbgétﬁae ForA9n Rtionally
is | Hindazol-3-yl, 7-fluoro-|Hindazol-3-yl,

substitutesl. Bt Trmiepbpredi priuratsi- or yprartiably 7 negaturated oring-+havingz 613- Betgfoatoms
. - y - .

g TR Y5 M PSR W Bk i i of
of formulna % I+ A, Uk B oaridr-€ hisvoorcehawenwes bf RYnakwnttogefier dornCE 3yclédiiey] group

and com@z‘leﬁ-ﬂ?ﬁiﬂ%g%%ﬁ%?ﬁes ther. than hydrogen; and d)

4-ani |l ino-7, 8-di hydro- 2, 7R@Ili\l;menyl - and

5(6H) - qui nazol i none,

4-ani l i no-7, 8-di hydr o- Znik t hyl - 2- phenyl - are

excl uded. [0064] AR* ctillbed general |y above for
SN, %

conmpounds of fornula % ; 2, and thus
conmpounds have the structure s in formula I- |
I-B, or I-C I-A1-B1-CJ0065] Th certain preferred

embodi ments of formula |'EBf is 1 and conpounds have
t r16n4a j - 066 n :
jousoy L 858¢ UL B0 U oo of i BOEI A g rC it tos

shown bgbyw i ¥able 2] uor ophenyl , hydr oxyphenyl, acyl oxyphenyl,

hydr oxyf | uor ophenyl , et hoxyphenyl , enyl - phasphat e
[0081) 18 Sttt Qpodimenlt. for SPEPYHGIOf digh bogaiga Ao Be 1B, and I-C,
Ring A iPA9RY¥hyl SSfRiinyl, 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, each optionally substituted at one or more carbon atoms with 0-5 occurrences of —R’, and at
one or more substitutable nifrogen 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 attached in the 2-, 4-, or 5-position). In certain preferred embodiments of any of
formulae I’, I-A, I-B, and I-C, Ring A is optionally substituted phenyl, 2-pyridyl, 3-pyridyl, or
4-pyridyl:

(R")
N y
T e SO 0

\ y ) y S y SN
a b c d

wherein each y is independently 0-5 and R’ is as defined generally above and herein.
[0082] In preferred embodiments of any of formulae I’, I-A, I-B, and I-C, y is 0-2. In other
preferred embodiments of any of formulae I’, I-A, I-B, and I-C, y is 0 and Ring A is



(ii) xis 0-2, and R4 is 1-4 alkyl optionally
substituted with hydroxy, G -4 al koxy, or hal o,
whyasoxpss al kyl car bonyl oxy or carbo(C al koxy) ; PCT/UE30048025559
" 7is hydrogen, 1-4 alkyl, or benzyl, and R2 is al kyl,
di (G -4 al kyl)am no-C al kyl, ’
2-(2' -tetrahydrofuranyl)nethyl, 2- hydroxy I

.-methyl -ethyl, or _imdazol | -eth or (ii1) RL_and
unsubstigsed ol ffﬁ@@%ﬁmb?dm@mﬁwoéaw ?&ty attan VelrAf f-finand -G, & groups arc
mdependé'ﬂf?fr’ h&&bgé?ﬂ HMB% IrJ\ICN @ﬁz'r ngnﬁydptloﬁﬁly%ﬁﬁﬁhtgﬁ group selected from C; 4

onor

alkyl, alazl kg«iy)(@uk)ﬁbm;l ﬁi@é)zazCHyN(R Wh PR, -GHOR 'y iIR], i-€H,SR’, COOR’,

NRCOK LRI 8 ORGSR RORGY S 0N

more préfeityd embbdiyenpdf &i}abf Yorfriaiet 1°f l]!-t&dl-w thd U}EITR? oups are each
m_nocar bon di (C - 4al )am nocar bon
independBgiiy i L BOGH HEo1 WeoRe CnR rEROTb NI R Hakr BYCEDR) NGPO,

—O(CHz)é(D AG@NHE’W?@bﬂH 208y bﬁgb}r/ﬁ Zl\gié@éﬁl?h%zmz, SO;N(CH:),,

dr oxypheny 2-acyl oxyphén
plpendutyydplpmyzwlf Inesplogdinen wk , an2 optixina iy yqubstityted group selected from Cig

hos hat £ di sodj
stkoxy, RUFYN PRARRRSSBIEYE of LRGN, Nash st R orangs ol formuae
I, I-A, KB, gndA-C Sinflud®thoge showh bales in4rabk £- net hyl ,  7- met hyl

or 2-1-butyl carbonyl oxy, or x is 2,

- hyd )
100831 | areley i ORI SRR ALy, Tt el 166, Rb groups are
1ndepencf%¥% C}gﬁfbgeﬂ%méh o;ﬁfomﬂhr lsﬁ’r;suﬂﬁ&lz Yloup?Bedial Hon™ R yzllkyl, aryl,

di-met hyl ami‘noet

aryl(C1sli2 NG DahydHSN@R hny—gh@RhM-CHZSRde(m)ZN(R )2, -(CH2)0R’, -
(CHZ)ZS%’EEFB@" e(égi(l]gﬁ’age ) h%g@)gﬁ&?’%h l ; olrc%n é)?%% ed em%l)&lrenteh'}é of any of

fomulaél’ﬂﬁ&]%phﬂf[@lﬁf)@muﬁ‘d' Y reﬁ@ﬂ irdieptidentdy H, Me, CF3, ethyl, propyl,

| fl t.hyl - 1- Lidi ,
butyl, peatb O sci SR 5B APCI-E: BB 1GHaOH. -SONHG, SON(CH:)

or optmn}ﬂlﬁ ;gﬁl% %féernpfgl M&Ft[ﬂ}%eﬂ"e@% g%\% of any of formulae I’, I-A, I-B, and
I-C incluﬁerlﬂm:tshyhcsut bclcwlupﬂ"piﬁc 32| nyl, 4-

[0084] 4t 2 Sﬁlg {l‘éa&f‘l‘%ﬁg’ e%p% & igquﬁypallwlﬁsgquoquyl angl compounds of

fonnulamﬁéﬁwvaﬁunocar bonyl - 1- pi peridinyl, 4-oxo-piperidinyl,
3- am nocar bonyl - pi peri dllapylé2 4-

\N/

B

(R4)x_ _
S
P N/KO (R7),

II
wherein R', R%, R*, R, p, and y are as defined generally and in subsets above and herein.
[0085] In certain other preferred embodiments, for compounds of formula I-A, I-B, or I-C,
Ring A is phenyl and compounds have the structure shown in formula II-A, II-B, or II-C.



met hyl pi perazi nyl, or 4-carboxyethyl - pi perazinyl .

[0068] In one enbodi nent of fornmula I-B, ring Ais
wQ2pp0i4ys , 2-f 1 uorophenyl, 2- hydroxyphenyl, PCT/US2004/025559
~ 2-acyl oxyphenyl, 2-hydroxy-6-fluorophenyl,

2- met hoxyphenyl, or 4- nmethyl piperidyl, x is 0, or X

is 1land Ris 6-nethyl, 7-nmethyl, or 8-hydroxy, Rl is

thyl, ethyl, or benzl and R2 is nmet hyl, eth
nFmf%lzhylamnoethyl oﬁx -R2 -tetrahydrofur %ethyl

‘ roI i di nyl, 5 Nf onyI p| pq:z@xzj\ny

— |, 4SRehyl plpet| di
‘ '@@{I di nyly 4Nnorpho , __( R7)

met hyl's ony ypi per azi nyl , hyl §u| fonyl pi pera Y

N-pi pgridinyl, 3-diethyl aginocarbonyl -1 pi peri y

4- carglgéyet hyl - pi per azi nﬁﬂ’?ooeg] In one errbc}g'qlent of
[0086] fqnlrmhan Er@erlréd' ewahdaémmtefqmﬂngmds %fhmr:lémoymmeen, II-A; II-B, or
II-C, neialcﬁgg qp 4 %ﬁ}yd&genygprd?é qy I’Bral%; Lq?cg 1% n%)ﬁgql?glﬂyése}pcted from a 5- or
-membéf?d B i gjha!vfn Brﬁélteréﬁgm%deﬁelﬂﬁﬁw lse1@ted Hotn N(5 2, qr S S; a 3-7

t et rahydr of uranyl ) nmet and R2 taken t
memberefdoqamratecbgt yartally mrsyt\que%enahavmgg 0-3diepmodtoling yndependently selected

fom N, (8% BE o PRy S PPhe R et e i peapprgpethyiene

units in the [0, R %[1p1§fdti&ygroup3ﬁre‘bpﬁaﬁat!@%tlﬁ%pﬁhdbﬁﬂﬁZelﬂa/ded WwigOX®R] 0, 1Cc0)0,
embodi ment _of _formul ring Ais

0(c0), SRESH SETPHER O, Bhd NSOt akaOf%@'@fqﬁ@fi enphodiments of any of
formulae B RRAI 4By lor IR bcﬁh i ahd RGP bt ﬂ‘gtstlgétltut%? ]ahphatlc
ny or mil ae ‘

In"cerfain preferred enbodinents o
group, whereinl ong or-tBereamgthyle@; wnis tindhe Rl4 raliph®R pwupyate aptonally and

mpen il BR800 0] BRIV I SR B omoson

In yet othdideefered sinbydifrh dfedy bf Gilae, ILON-A, 1128, 2or HAEWIRMGE and R
saturated or dE:artlall ~unsaturated ring having 0-3
are an opjianalin s¥esHiEts frep ahphatic | gjoupe MdSTeEY ORg ghinqre megylage wits in the

Crs alipfilic? %Bhﬁofbi’é' tloc‘ﬂn&?t dnh%ﬁébeﬁaéht@' egﬁé§d Qi RRP-O, g@ﬁ)@ 'H(CO),

ene units in phatic’gr af e

NR(CO)o@IO)b%ISQeM)i o (RIBRDipefaned mé @mps ramspuqnauy substituted

methyl, VL ByIhapb ey "SR, AP c%c?g}o‘tmff’ RGBS, chinocs,

CH2(COJO &L,y CH, A OMOCH,, RIHA,) BR,CHE of AWty NGERBASEN M st Preferred
optional |y substituted aliphatic 8rou
R' and R” groups of any of formulae II, II-A, II-B, or II-C include those shown below in Table

2,
[0087] In other preferred embodiments of any of formulae II, II-A, II-B, or II-C, 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.
In other embodiments of any of formulae I, II-A, II-B, or II-C, one of R or R? is hydrogen,
and the other of R! or R? is an optionally substituted C,4 aliphatic group, wherein one or more
methylene units in the C;.4 aliphatic group are optionally and independently replaced with NR,
0, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,.



wherein one or nore nmethylene units in the aliphatic
group are optionally and i ndependently replaced wth
WOR)05/014580) O O(CO), NR(CO, (CONR, SO (NR, PCT/UMR)BQ5559

. In yet other preferred enbodi nents of any of

formulae I', I-A 1-B, and I-C, when Rl and R2 are

each independently an optionally substituted Cl-4

al i phatic group, wherein one or nore nethylene unlts

[0088] ; Forfhosg ¢ mentg; dsspibsd @by peshherein where R' or R? is a 5- or 6-

memberédnﬂ’%ﬁﬂéi ?%&%&fbeg%%%ﬁl%rﬂ ﬂlﬁeﬂ}ﬁﬂs%@%@ﬁ@&@@ @ 0L, Spqor a 3-7

memberngagm'at@ﬁb er mr&albam:rksaﬁm‘aielbﬁngi hﬁmhg( 0-3tieteroatbiny independently selected

, h I I
from N, &1 G55yt R oot edhied oy G ) " o

(CO)CIZHCH CH (CO OCH , CH(Cig 5CHCH or t.butyl,

0 MostNPef erd e gr oups y
gr iﬁ% | - \I/'B‘f&démd I-aém cHude tho%‘% %5)2
belom1|n Tabl e 2%{0072] In other'breferred enlodi nent s
of any of formulae ', I- , I-B, and I-C, one of Rl or

R i% hydr ogen andbt he other of RE or R2 is a 5-8
nmenber(ee), aryl r|ng (Reyi ng 0-5 het ﬁ at ons RS
dﬁﬁ@ﬁdently ed from nithN 7 oxygen,y®y¥ ( )2
S&H‘\ or ' %ered satur R@r partlaYlll\f
unsatNJrat ed ri nglh ng 0-3 heteroat ons i ndependent |y

sel ected fromnitrogen, oxygen, or sulfur. I other
enbadi nent s, one o1f Rl or R2 is hgdrogen, and thgk
ot her gef R1 or san optional Iy substituted Cl-4
allph iC group, ein one or nore nethylene units
n eC14aI|p group ar tlonally
ndentlyr ed with \’7_!? E{/(R)Z
COR5 (CONR S or (NR)SQ) [0073] Chose

errbodl ments descri bed above and herei n where Rl or
is a 5- or 6- nenbdred aryl ring fkaving 0-5
het er oat ons i ndependentd y sel ectedsromN, /ES’ or

a 3-¢ &Ped saturpatied or partlt@K y unsaturated ring
havi \g: %3 heter Oa};ﬁ‘[\] ndependc;igs é sel ecte@ m N,

, or S, Spreferred d R2 gro /are sel ecteehtrom
73 (R)z s K4 m)de
m n (1] p
RS RS R5
T o s s
" =N =N SR
%"""\, %b"‘m z
q ¥ 5 t
R6
c N 2 - 0
§ J T TR §“‘ (R, §— J
l\/\(R5)z § Kl}l) '\!}1) I\/\(Rs)z
R® R®

=
<
=
4



b(R)z (R)Z NVgREREN-NREi k1 RSR5E Nno
NnRS RS -N N X N (R5) t R6 (R 6 RE RE y z aa bb
W@\MSBIHS&E&Ch R5 and R6 are a previously defi nedr/asmo4/025559

each z is independently 0-4. Most preferred rings

i ncl ude those shown below in Table 2. [0074] In still

ot her enbodi nents, for conpounds of any of fornulae F

, I-A 1-B, and I-C_ Rl and R2, taken together with -

t he nitrogen atomﬁg whi ch t hey a({:& bound, form an

opt i 1y N % 5
Yeten, ke, S
y y/ aa bb

wherein each R® and R® are as previously defined and each z is independently 0-4. Most
preferred rings include those shown below in Table 2.

[0089] In still other embodiments, for compounds of any of formulae I, II-A, II-B, or II-C,
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 or oxygen. In certain preferred embodiments of any of formulae II, II-A, II-B, or II-C,
R! and R? are taken together with the nitrogen atom to which they are bound and form a 3-8

membered heterocyclyl group selected from:

5 R), RO,
’;\ /\/(R )2 ;f\ ( ) ff\ \ »/( )
) g )
N6 K/O
cc dd ee
T 'Y N
T(RS),
ff

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

[0090] In other preferred embodiments, for compounds of any of formulae II, II-A, II-B, or
II-C, R' and R? taken together are optionally substituted pyrrolidin-1-yl (ff), piperidin1-yl (dd),
piperazin-1-yl (ec), or morpholin-4-yl (ee).

[0091] In preferred embodiments of any of formulae I, IT-A, II-B, or II-C, z is 0-2. In other
preferred embodiments of any of formulae II, II-A, II-B, or II-C, z is 0 and the ring is
unsubstituted.

[0092] Preferred R® groups of any of formulae II, II-A, II-B, or II-C, when present, are
independently halogen, CN, NO,, or an optionally substituted group selected from Cj alkyl,
aryl, aryl(Cig)alkyl, -N(R’);, -CH,N(R’),, OR’, -CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’,
-(CH2):N(R")2, -(CH2):0R’, -(CH;),SR’, -COR’, -CON(R’);, or -S(O);N(R’);. In more
preferred embodiments of any of formulae IL, II-A, II-B, or II-C, R® groups are each



substituted 3-8 nmenbered heterocyclyl ring having 1-3

het er oat ons i ndependently sel ected from nitrogen or
wo@zo0gemssd n certain preferred enbodi ments of aPgT/082004/025559
" formulae F, I-A 1-B, and I-C, Rl and R2 are taken

together with the nitrogen atomto which they are

bound and forma 3-8 nenbered heterocyclyl group

selected from (R)z / / cc d ff wherei n each R5 and

I

independratly(d, Bs Br€li, ddel §t, §8Y.i Ned -£Q0 ,aNﬁzz—N&Hﬂz, -N(Et)z, -N(iPr),,
' e 07 I
'O(CHZ)%%& mg?’yf%)?ég%‘poéﬁds&g?bahy &;) Fful a%ZNHZ’ §Q:N(CHs),,

piperidinlyl, lE})lperlnzdnyl (ﬁlorﬁiolmbg oRZnt a;ktmmaﬂy) gaab*tﬂnte&;jgof}ptsbl@&aﬂ lffom Ci4
ubst i rroj i erigdin
skoxy, RRERE, BiAoray bl pt beviaky M bechedid R cpuns «efcpmqoﬂfwmulae

I, 11-A, BI-8{ 67 1160 iR ALdR RhSwiYbeld®in Thoikor mul ae ', [-A [-B
and C, zis 0-2. In other preferred embodi nent s of

|-
[0093] an@a myeferred embadiments of any of fermuaill, IEA, H-Bs o0 IlGdRE igeoups are

inepend 9 SSRGS, AUl ar,

aryl(CM)araik)'rln dB|RY) g e FTHIN(R2),,09EH, ORY, -CH, SR, OmHQMRI ¥, -(CH2)0OR’, -
ar y

(CH2)25R), t B Ut 691?11?2[;' E’;%;S)ilt@@p: rN n?clr;%lr@cgre e@ho@ngents of any of

formulae%; II Acﬁ-ﬁ%?or TECRS C&q@%ach 1ﬁ&lﬂeﬁdelﬂﬁg H Me( ﬁ{'eihyl rPropyl

butyl, Pel‘rml,eC@ Fer aléﬂl),eﬁi@ﬁﬂneﬁﬁQ(Gf-CaaBkybf @I@QHLI -5@2NH.2 SON(CHs)s,

or optlonfg’lly ﬂ'll%?%d glﬁ P? Cﬁogtl\%gfe%r %&e%rc ol ng ar? o0y 1¥e H\IHE?) 11-B, or

II-C 1ncl;.1dc ﬂ(oisd:’fh)own beﬁvgi(r)l Tab(IKIiS ( -CONH , - C@ZHd |
NH N eridiny .
[0094] Taeﬂrﬁ FRG embadinshts| ofey oy owl%ﬁdlf S 1178 %Elrﬁ Hied 1, or 2

o RO YGRS, R0 5y, DA, BIAEY R8s v
selected sﬁmmmeelaﬂwl,| aryLa iyl C2.6)alkyl, -N(R )2, -CHaNR),, OR’, -CH,OR’, SR’,
-CH,SR’, COOR’, -NRCOR’, -(CH;);,N(R"),, -(CH;),OR’, -(CH2),SR’, -COR’, -CON(R’),, or
-S(0);N(R’);. In more preferred embodiments of any of formulae II, II-A, II-B, or II-C, each
" R} is indepeqdently H, Cl, Br, F, CF3, Me, Et, CN, NO,, -COOH, NH,, —N(CH3),, -N(Et)_z,
N(Pr);, -O(CH),OCH;, -CONH,, -COOCHs, -OH, -CH,OH, -NHCOCH;, -SO,NH,,
SO,N(CH3s),, piperidinyl, piperizinyl, morpholino, or an optionally substituted group selected
from C;4 alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy. In still other preferred embodiments
of any of formulae II, II-A, II-B, or II-C, two occurrences of R4, taken together form an
optionally substituted 3-7-membered saturated or partially unsaturated ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. In some preferred
embodiments of any of formulae II, XI-A, II-B, or II-C, two occurrences of R*, taken together
form a cycloalkyl group and compounds have the structure as shown in formula II-B-i:

RlN,R2

BN
(R* )x_in\/N
N X



[0078] preferred enbodi nents of any of fornulae I',

I-A 1-B, and I-C, R6 groups are independently
W(hy(dlsmgeas or an optionally substituted group B&I/86100€025559

fromal kyl, aryl, aryl(C')alkyl, -N(R) , -CHNR) ,

-CH OR', CHSR” (CH)N(R'), -(CH) OR -(CH)

SR, -CCR, -CON(R”) , or -S(O NR) . In nore

preferred embodi ments of any of fornulae I', I-A 1-B,

and I-C, R6 groups are eXleB-ij ndependent |y H M, CF,

[0095] r&ar@%ﬁ@? o é}Hﬁﬁ(sCﬁ" %Sin&y}g{?ﬁ% 1 gl—%ﬁ @:1’5 or nga\lmclude those

shownberqumo’ﬂaijlég’z substltut ed phenyl . Mbst preferred R6

f f f | o -A L - B, I-C . )
0w T8RRI b FroB e o i
Ais msﬁsﬁﬁl@édr aH peereRed Biﬁ'ﬁ&ﬁm%ﬁts aRyeacﬁg %V{Héle%@ndenﬂy iy Gy otgbn Bralogen,

I-C, xis, 1, or R4 i s i ndependen

N, Nohwrﬁg@ﬁtlomﬂb'oﬁybﬁlm@m e scloviod i ranalkyh vl aryl(Cy Oalkyl,
NRY, HEBNIYE SERT R, QR SRR S COOR Y REDR"  (CHNR Y,

-(CH2),OBR (CHQbSER' CORZCX-RQN(RI\BCKR’S(O)zNGH)a ]]N(rﬁbr}: prefex(r@'bﬁlbodunents

R groupie sabfy BEpAGEP bk i Bt s M B GOt QOH, Nz, "N(CHy,

N(Et),, Jgéﬁ«r)zﬁ/end(dmﬁom& hCB‘NHz, -@Od@ﬂ; nasay J%{_i@H QNH(E%DC§IE -SO,NH;,
SOzN(CHgm(, m:pepdn@ qupgnzggplr mor;@@mp or. mnally @bst;tvme{i @Fpup selected

o 1 ABSEE e M ST by A T AEL € BRAs ce

those shoswel ebdveth Tabde12.1- 4 al koxy, phenyI phenyI oxy, benzyl,
or. benzyl ox In stil| other referred odi ment s of
100971 o f St Other rsfesmed omboiments Y g | 3pg compounds has ieraeasrab rmula
I: of R4, taken together forman optionally substituted
3-7-menbered saturated or partl ally unsaturated ring
havi ng 0-3 heteroatons m’de,pé?%dently sel ected from
ni trogen, oxygen, or sul furjsone preferred enbodi nents
of any of fornul ae |, ¥ INB,RaAnd 1-C, two
occurrences of R4, |N@!&T(—n oget hex _form a cycl oal kyl

group and conpounds have/d he st ure as shown in
formula I1-B-i: 1-B-i [0080] O hegspreferred R4 groups
of any of fornulae I, "ﬁ["B' and | -C include those

wherein R!, R, R, x, and p are described generally above and herein, and R’ is halogen, CN,
NO,, or an optionally substituted group selected from C;4 alkyl, aryl, aralkyl, -N(R"),,
-CH;N(R’)2, -OR’, -CH,0R’, -SR’, -CH,SR’, -COOR’, -NRCOR’, -CON(R”),, or -S(0);N(R),.
[0098] In other preferred embodiments p is 0, 1, or 2, and compounds have the structure of
formula ITI-A, III-B, or III-C:

R\ .R2 N

2 1 2
R R\N,R
R”‘\C@i Qﬁi L :
N

III-A III-B I-C



shown below in Table 2. [0081] In certain enbodinents,
for conpounds of any of fornmulae I', I-A [|-B, and
WO 2@5/0R58%5) A is a phenyl, pyridinyl, pyrim di nRCT/US2004/025559
pyri dazinyl, pyrazinyl, pyrrolyl, piperidinyl,
i ndol yl, indazolyl, benzotriazolyl, pyrazolyl,
benzopyrazolyl i m dazol yl benzinidazolyl thiazolyl,
[ benzoxazol |soxazo

wherein R* 2 gg, Qéaﬁ Oégéol le’g;rafyla OV@@ﬁQ%%’@Fhlaa@@ao}il is independently
halogen, tCL‘N GN@%] ¥t an Qﬁ’cﬂﬁﬁﬁfr ‘stﬁa%ﬁﬁﬂéd grbid &?éc?e%lcﬂc)ﬁlx Cii ?ik?ﬂ ¥dryl alralkyl

benzot furanoy benzof ur anoyl ,
-NR’)2, rCHgN(Pebc ’pt(ﬂfdﬁm yS&uk@th&RJI&D@R’ eNRO@)R’m@(QN(R )2, OF
-S(O)zN@? bon atons with 0-5 occurrences o - R7, and at Q one
“tore substitutable nitrogen atons W|th - R. It

[0099] Wi Inl orleecnatpydimeeit af doknidta IR, nis A, Rans hgdraky, aeha RPakWBth C 4
vl ‘piét[ gifnﬁqks” ng thr ugh any avail abl e carbon or

alkyl o raﬁné; tpgetiogr, togtty  papg ey Pigridiayl, s mowhekinsd ring. In

another dribdditerd of fétmul LIS RS RV %‘]’)aydrdxycﬁr 51%1 R? g%foﬁ{ @g@ylcor R and

5 enbodi nents of any ‘of f or mul
R’, takerjogetha, f@ncﬁ{nmléb’l or papyistinyt mingd theraybtheﬂemyddndyﬂlt xis 0, R’ is

PV r
hydmxysté‘l geéni 60 ﬁgylﬁdﬂz ggenutgg%ﬁfgd%&gﬁé}ygqh}c}ylg%e
[00100] anhidmerembadm{eﬁo&ﬂ]onhﬂamne? erred enbodi nents of any of
B. and |- C, yis 0-2. In other
[00101] pr]IE‘f éﬁﬂ?e‘ﬁfi% nﬁ’iﬁ‘é?"f?é‘n?@b%mlgﬁ? edmpasings| afethe inventign |arg defined

accordin@ ¢! fdrmézla T, 181-8, ARB, &y ‘iﬁ-é‘ ah& U?é yg@ﬁfetdft Srdall J)i? R!, R? R, RB or x are

preferred enbodi ment’s of any o
further daftu@dl acccrdmg tg omxpsnm@f,l aradipdsitie fulloyvmg/ghonge n,

@ onal | bstJ t ut
eC gg s om ;ﬁa?(h ?ndeg?rgglfoﬂ%%rs f:r(t@/ ﬁ%%'})ag i5y|olfI 6e N(a%li)yreﬁ aryl ring
- CH m\%g 0+ 5 I@%roataﬁHnﬁB’ encﬁﬁl seléat‘b(ﬁﬁ%m I@C@%r S, a C1:507?;membered
) CONéq;glr)ated O pm@eﬁ)} I.Nema ed TiRg rhgyglgpﬁa-éf é@tp@@,toms mdependently
enbogd1ERa SoAN, 3 ¥r &f o dlre a2 oﬁﬁ suHstitEﬁed dB %ll'p._ﬁaQ%lgrou% wherein

R7 groups are éach In ent
Me, Boe oCNpomkOnethyle@OHmitiHn, the N(?Q—Ijabxphatlc NgrBti) are optionally and

” NoBbpendegy b1l igh TR o (EBRGT 0(C ST NRTEL), o,

pi peSOZ(INR)I or(rm)st)glanao or an optionally substituted
group .sel ected from al koxy, phenyl, phenyloxy, benzyl,

orb-b&As i o2y 2, addt ip hxdrepsns dalpgery (N NOpPr ampptidnally substituted
for MBl@f selected from Cyg alkyl, aryl, aryl(Cr.¢)alkyl, -N(R’),, -CH;N(R?),, OR’,
-CHOR’, SR’, -CHSR’, COOR’, -NRCOR’, -(CH,),N(R’);, -(CH,),OR’,
-(CH),SR’, -COR’, -CON(R’),, or -S(0),N(R"),.

[0010Z] In still other preferred embodiments compounds of the invention are defined
according to formula III, ITI-A, II¥-B, or ITII-C and one or more of, or all of, R, RZ, R4, x, 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;),0CHj;,
CH,(CO)OCH,CHs, CH(CO)OCHs, CH(CH3)CH,CHs, or t-butyl, or n-butyl;

and



", I-A [-B, and I-C, include those shown below in
Table 2. [0083] In preferred enbodi nents of any of

wo erosiaes | ', 1-A |-B, and |-C, R8 groups arePCT/US2004/025559

i hdependent|y hydrogen, or an optionally substituted
group selected from1l-6 al kyl, aryl, aryl (C")al kyl,
-N(R”) . -CH N(R”) : -CHOR’ -CHSR, -(CH) NR)

- - CON , or -S(QO
>; 1s X Waona; @dp?aélﬂ& rl?euldmdmtbbﬂx(gl ?&r %@Faowf ki, ON, NO,,

Tﬁé?éi@%ehm G e, e Co@EbyRSCHy Sc6REh, -coocn,,

pent y0H, SCHSOHC-NHOGH;, - SOMNH,, SC(;}ED((CH;)Q pipkaydihyl, -piperizinyl,

phen@“gghm‘o‘? %Pﬁg’ggl?@yﬁégsé&@ E‘iygf%gi’lséﬁs “% o t¢mﬁl,§@<y, phenyl,

ﬂ)heﬁylok%aaenﬁﬂi dbefiz§16). ude those shown bel ow in

n anot her enbodiment, Ring Ais

[00103] oﬂm smla|qﬂ3¢r serstbried uerabpdimenty | coappuadined uthgsingentiosr pigl defined
o
et BB ARV P SRR o

are furthdn eleﬁnem acb&ﬂﬁ@] to I@ne er materofpdratlofpthe ff@ildmdg gﬂiupsil ment s,

[00104]

for

o] of fo mul a |
e B IS B Ltk HAdGReHdR [ OTfiOnEY SREHIS Mot  othyl,
f or mycloprbpi, hlrﬁopﬂr ﬁnﬁeﬁ&ll lcyéioBu@l l '(C@)(b@ﬁ?@ﬂlg,' 'QCH Y2OCHj,
certain prefer enbodi r conpounds of %
o O OIOCH AT, P8 0)OCH:) CH{CRICTLGHasor tbutyLity mbutyl

hyd d
YEBSET 35, O IR R b,
h et GIGGOH;]N?ZD@GM AN{Bt).s @) £ GD(GI@)EOFH% t-Cgl\ﬂz, €COOCH;,
e ur atura ring
haV| @[{8 “GFi 8@%@“&@2}5@%@ réd y@éﬂé’c PiRETiPYm INperizinyl,
or n1§rph%[1n@ rbr%ﬁ%bﬁ&?ﬁll'yﬁuﬁéiﬁ@t%& %H'Iuﬁ Qetberdd @ﬂohpb?{] h]ﬁ(():xl}f, Ehenyl,

group, wherein one or nore methylene units in
al i pmﬁnb'b)xg,rbﬁnpylamebe@pﬂpwandy and i ndependent |y

( elﬁ[F){) ﬁa%%l% Sg‘ﬁ ¥ IYI (]%3}@ Iﬁ’%’f err elgl%ﬁn’? &“(ﬁgazs I\gpﬁgn}/\l(mr)z,
of -O(CH,);0CH3s, -CONH,, -COOCHj;, -OH, -CH,OH, -NHCOCH;, -SO,NH,,
SO2N(CHs),, piperidinyl, piperizinyl, morpholino, or an optionally substituted
; g',roup‘ selected ﬁoijM alkoxy, phenyi, phenyloxy, benzyl; or benzyloxy.
In one embodiment, formula III-C has one or more of the following features:
(i) R’ is hydroxy;
(ii) R! and R? are both Cy4 alkyl, preferably, methyl, or R! and RZ, taken together,

form a pyrrolinyl ring or morpholinyl ring; and

[00105]

(iii) x is 0.
In certain embodiments, the present invention provides a compound of formula I'V:
R‘l B 2
N R
1
X2 X SN



formulae I, Il-A HB, or II-C, both RL and R2 are an

optionally substituted aliphatic group, wherein one or
worers/omssdyl ene units in the aliphatic group aP@r/usS2004/025559
“optionally and i ndependently replaced with NR

(COO ACO, NR(CO, (CONR SO (NR, or (NRSO. In

yet other preferred enbodi ments of any of fornulae I,

I1-A, HB, or I1-C, when RL and R2 are an optionally

substituted Cl-4 aliphatidVgroup, wherein one or n})lre

| ' [ lLi.phati c group are optionally
°raph”gﬁga‘¥lﬁ§2’g%ér¢§%t%@F§£F Ié‘% e&@é@%\?ﬁ‘éh NR, , (CO O OCO),

pNRY,A@r,2; (CONR, SO (NR), o (NR)SO, preferred Rl and

Do B e b pendin B etipted e NIBuE D, CHB) iSO, o
SO,, as valdney &Qﬁtébiﬂ?_ﬂgmﬁ%{j&r&@@% bl X!, &P f(%dc?_lﬁe n%%ﬁan g

) JCHCH ,  or utyl”, or n-butyl. *Most preferre
simultanggusly (RS of any of fornulae 11, I1-A P-B, or II1-C

' )| el in Tabl e,.2. .]0087] .ot her
R B4 KD i AP BaB G, ol AR oy ity aabifituted SRup selected
from C,.¢-41Bhatix, al5+6 fiembaedafyl Eihgmgviﬂg r(T)J'tJSShdﬁ%fdﬁt@ﬁll@ ﬁlcEBéhdﬁH@y %elected
.. oth f RL R2 i -6 menbered aryl ring having
from mugé%‘?{’i’é??gg%%ﬁsg[ﬁéﬁ Pﬁlﬂ éﬂaews@h?qegf safuratedias paxtialynpsaturaigd nng

having 0-3QeePbatos hﬂ%éﬂd@mtlﬁielé%te%éf?%%g&g %%?%%1? bALE R Yr R! and R,

partially unsaturated rin er oat gns

taken togethgeyyith dhomitrggeneiten tewhichdheyrire bagenformangptipnally substituted 3-
s monifl 3 RBE SRR LR 1t G RS Lt o
nitrogen,tohygémi; besu’lﬁlf, Werein RR2RY, or ay 10if foanad by RS BER? {aliéE@gether, are
. .aliphatic.group, wherein one or nore nethylene unitTs

each indgpgn eﬁay gpﬁl%}?g,_yisgbs&pg%gaté\ng Op Broresaqn atemrg| with 0-4 occurrences of
-R’, and o6 BERRRMub¥ritiBleAf RGN aEA}nN%F%Sx REDLS X9

NR(CO, (CONR SO (NR), or (NR)SO’.[0088] For those

Eebh i e imserolessed inbretyalioees-40 themberdibiayolic eryRiinghaviRgs 0-5

st B BRG0P TR, S22 erer

saturated @r Barfially oatuestes Ah g hatifgl0OrhefRbdtbal Indepihaahily RILEd g
havi ng 0- 3. het eroat ons | ndependently sel ectéd fromN,

. nitrogen, oxygencor sylfur, opfignplly syhstitysod air g s marecayboypmd vithdhs

occurrencek BF ¥R7,'§nd at one or more substitutable nitrogen atoms with —R%;

each occurrence of R, RS, and R is independently Q-R*; wherein Q is a bond oris a
Ci-6 alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally and
independently replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO,
NRCO,, NRCONR, SO, SO,, NRSO,, SO;NR, NRSO,NR, O, S, or NR;

each occurrence of R¥ is independently selected from R’, halogen, NO,, or CN;

each occurrence of R is independently selected from hydrogen or an optionally
substituted C,.¢ aliphatic group;

each occurrence of R’ is independently selected from hydrogen or an optionally
substituted group selected from Cy .3 aliphatic, C.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



abc) () (RzKgRE R -NNIl i J1RRRER I N
A=noAqr st 6 6 Rey z aa bb wherein each R5 and

woR00aneIsss previ ously defined and each z is  PCT/US2004/025559
" i"hdependently 0-4. Mst preferred rings include those
shown below in Table 2. [0089] In still other
enbodi nents, for conpounds of any of fornulae Il, P-A

) HB or HC Rl and R2, taken together with the
which they are bejend, froma $-6 mgmbsied ¢iisipatisyb hststasaclyl. aryh taTheteroal’yl ring

o O A L LS I
eavhtocogemco bt RY Rjon R® fis indeteadentlyRef «TOR -COKOYLL mqnﬁﬁc)pf
CONR RNt her wi th the'ni trogen atom Lo whi ch t hey
[00106] zgﬁ g&?zgﬂ @mrﬁgﬁnfeﬁfs”fo@ cémpourRsBEfogduiagiver ocycl yl  group
a) Rq is not hydrogen when R? is optionally substituted indazol-3 3-yl;
b) R'is not hydrogen when R? is optionally substituted pyrazol-3-yl;
¢) R!is not hydrogen when R? is 1,2 4-triazol-3-yl;
d) when pis 1, then:
i) when R! and R?, taken together with the nitro gen atom, is N-morpholino, and
Ring A is unsubstituted phenyl, then Xl, Xz, X3 and X* are not, respectively:
1) CH,, CH(CH,)Ph, NR?, and CHCHa;
2) CH,, CH,, CH,, and S;
3) CH, S, CHy, and S;
4) CH;, CHy, S, and CHy;
5) CH,, CHMe, S, and CHj; or
6) CHMe, CH,, N(CH,)Ph, and CHp;
ii) R' is not hydrogen, and R* is not CH,Ph, (CH,),O(CH,),0H, or —CHa(1,3-
benzodioxol-5 -yl) when Ring A is imidazol-1-yl; ,
iii) when R! and R2 taken together with the nitrogen atom is N—plpendlnyl then
1) when Xl, X2 and X3 are CH,, and X*is S, then Ring A is not
unsubstituted phenyl;and
2) when X', X* and X* are CHy; and X® is S, then Ring A is not
unsubstituted phenyl;
iv) when R' and R?, taken together with the nitrogen atom, is N-piperizinyl, X,
X? and X? are CHy; and X* is S, then Ring A is not 3-NO,Ph, 4-pyridinyl, or
unsubstituted phenyl;
v) when one of X!, X2, X3 or X* is NR? and the others of X! X2 X3 or X*are
each CH,, and R! and R? are each Me, H, CH,Ph, or (CH;);NMe,, then Ring A is
not pyrid-2-yl substituted at the 6-position;



/| ( )z / | R6 cc dd ee LLLLL / (R5); f gg wherein each
of R5 and R6 are as previously defined and each z is

W(i)ﬂd)e/pmsdsently 0-4. [0090] In other preferred PCT/US2004/025559

[00107]

enbodi ments, for conpounds of any of formulae I, HA,

H B, or P-C Rl and R2 taken together are optlonally
substituted pyrrolidin 1-yl (ff), piperidinl-yl (dd),

pi perazin-1- (cc), nDrphoI|n 4-yl (ee). [0091] h

pr ef &pr whe a&t Msargfea@x{yHnﬂ( *fipBiR] iadl, ahd RMHisA,CH-G=CH,

or Ilﬂ}e R Siggot'lzq:tsﬁtifkﬁgchﬁpegﬁfe”ed enbodi nents of

any for or P-C, z is 0 and the

ri ngviip vities 35§ Nvig; e«ﬂ X{ Qﬁﬂz‘] arE’éﬁfh&EH"%(R’ ROH O4rfSis Of

any of fornmulae II when present,

are VASHOSEHEE érPPP%b’lﬁﬁF‘bBB‘ng@NOt &@ubsta\ateanh@pﬂﬂ asdal |y

b ¥ 4 a) 1 b
P Efyvflt)u\tvﬁalﬁ HRnd & agé%@m%gx s/ R. UR! i 1 gﬁaéaxtgﬁ then
SR RogoR'is notNRSI(thltuted(ﬁblehyl MR ) (CH ) OR -(CH)
R) , -S(O NR) . | r
pree}f gvﬁgxygl%ﬂ’bqg\l(ne%ts 8; an§/ ZJf gor?ml aenl Ier I?I-A
IFI - gg Whﬁ/tXliE%CR{i x}n@mé Xte cem;l@rxd@@aoext {sYCHRY, afdl X° is
{

.- NNHDr gr X° ISW) IS&TO andéEJWﬂHR“wc%Hs Cﬁzoﬁ isNéﬂnd X’ is
OH, 2

pi perizin ,When %\H'dm nl\é(ngnlIi é%ﬁ%kgﬁﬂe&igﬂﬁﬂ i (t%zg HCL, or
gr oupvhep @ndeB ftakem togedtiot yornpdsionhlly gtbewtedwpermm,yl

GRS e R ——
bel oyigefidihgh p&erazinyl, morpholino, or pyrrolidinyl;
ii) when X' is CHR?, X? is SOy, and X° is CHR?, and R! and R?, taken together
are piperazinyl, then Ring A is not unsubstituted phenyl;
iii) when X' and X* are CHR*, X® is O, R! is hydrogen, and R? is -C(=0)CHs,
then Ring A is not substituted furyl,
iv) when X'is S, X% is CHR*, X® is CHR*; or X' is CHR*, X?is S, and X is
. CHR* or X! and X* are CHR" and X is S, then Rlng A is not optionally ’
'substltuted N-linked morpholino, pyrrolidinyl, piperazinyl, piperidinyl, or is not
unsubstituted phenyl or cyclopropyl,
v) when X' is CHR®, X% is NR?, X* is CHR®, and R' and R? are both methyl, then
Ring A is not 6-methyl-2-pyridyl;
vi) when X' is NR?, X? is C=0, X?is NR>, and R! and R? are both methyl, then
Ring A is not unsubstituted phenyl; and
vii) when X' and X? are CHR?, X2 is NR?, R! is hydrogen, and R? is
unsubstituted phenyl, then Ring A is not unsubstituted phenyl.

As described generally above, for compounds of formula IV, p is 0, 1, or 2, and X/,

X2, X3 and X* are each independently selected from NR? , CHR4, S, O, §=0, or SO,, as valency

and stability permit, provided that when p is 1, Xl, X"‘, X? and X* are not each simultaneously

CHR4, or whenpis 0, X!, Xz, and X are not each simultaneously CHR*,



[0093] In preferred enbodi nents of any of fornul ae ,

P-A 11-B, or II-C, R6 groups are independently
whyasogesss or an optionally substituted group BEl/E81004025559
“ fromal kyl, aryl, aryl(C") alkyl, -N(R)* -CH N(R)

-CHOR, -CHSR, -(CH) NR) , -(CH) OR, - (CH)
SR -COR, -OON(R) , or -S(O NR) . In nore
eferred enmbodi nents of any of formulae I, 11-A

[00108] | IIIII‘BGI":«'@}‘l embadinRetsgp iber lar e each i ndependently H, Me,

[00109] %ﬁ&m rofel 8&’8%%011@%% of %M‘w ogxgq%ﬁw% @J J@’ %” X, or X* is

NR?, S, @y S=e(torty) hnd the behiihing ede, Ktlwenyl} thréetasd eqeh (Eﬂﬁlﬁ’ eIﬂ oi§re preferred

f i f -
exnbodinfbiy fiatia Y. Shio B Xk ok s 4t Tt 3, 5 bapnd;frerramaisips two
(when p @J‘@)Qﬁ" tﬁﬁﬁt@vh@ﬁ pady) &t chéll CHrACadd comtpoufids ﬁalve%neq{f the following

, 1, or 2 and each’ R4 is i ndependent |

Struthlreﬁydrogen haI ogen, CN, NO, or an optionally

substi t ut 2oup sel ected from al kyI 1yl aryl (C

~N)al kyl gﬁ(ﬂ% -CH N(R”) , OR, %‘-NRZ

SR -8R, -N(R') , or -S(0O N(R'I r preferred

enbodl)ﬁeg ) of fornulae II [- AL

I1-C,

Et CN, NO WNH , -N(CH ) , -N(Et) , -

O(CH)OCH -CONH, -COOCH, -OH, -CH OH, -NH

-SO NH , éCH)Z pi peridinyl, piperi 2V,

rmrphol RO, @ an optionally substltut@ poup

sel ect$ 4t Nom al koxy, phenyl, phenyl oxy,Nbenzyl, or
benzyl.o {n still other preferre Xobodi nents of any
of f%r |ae N 11-A 1B, or T-E currences

of Rx3 »- her form an optlxﬁna ;EQ ~ ut ed
3-7- rre%ber@d sted or partlally'}ﬁ aNuring
havi ng 0-3 hete oms i ndependent | yR%el ect e¥ om
ni trogen, en, or sul fur. n sone preferred

enbodi nent any of fornulae IlI, 11 -AIVIP-B, or
I'1-C, tvvR‘ioq:@urrences of R4, t aken toget hee forma

cycloalkyl group and conpounds have the 'structure as
- B- " - 1
showp(2 g]\(/&\rrularl B-i ( )vll :3x | N o
X3 3
x NJ\@ X\X4 N//l\@
IV-E IV-F
1 2 1 2
RiGR RIGR



[0095] Other preferred R4 groups of any of fornul ae

[, I1-A HB, or P-Cinclude those shown below in
wdabrlsmﬁss[OO%] In preferred enbodi nents, y iBCOUR004/625559

ot her preferred enbodinents, y is 0 and Ring Ais

unsubstituted. In preferred enbodi nents, R7 groups are

i ndependent |y hydrogen, halogen, CN, N 2, or an

opti onal | y s%bst ituted group selected f om al kyl ,

aryl, arfrgR™)alkyl, -N(R) , -CH N(RRg R OR, -CH

oR , Sg’, CH SR, COO?\’”, -NRCOR', -(LH) N(R) , -(CH

) ORX2 N SR, -COR, -CON(R)sg~” O NR)
In e |ref rred enbodi rrents R7Ng;'ou S 3

i ndeperéienty , Br, SXECTNTN

-COOH, NH , , -N(Et) , - N(UPr), ,

-CONH , -COOCH —0H, -CH OH, -NHCOCH , ,
N(CH ) , piw4aridinyl, piperizinyl, norphsiyno, or an
opti onal | su%)st ituted group selected fryom,al koxy,

3

phenyl , oxy, benzyl, or benzyl oxf:n-Rbst

prefer d R7 groups include those s el ow in Tabl e
2. Nyet other preferred exfyoth S is 1
and Ln have the general forkmla i \)x

1] \6ﬁe|N R2\ R4, x, and p aresde

general ly abov. ﬁhv here|n and R7 is hal oge , NO
, or an optional substi t ut ed group sel ect ed om

al kyI ar yIV-Iér aI kyI -N(R) , -CH NR )IV-D?‘ CH
-COOR , -NRCOR , - :
-S( O) N(F%" R. [0098] ot her preferred é?rtwgu ments p IS

1, oy, 2, Jand conpounds have the structlure of fornula
H-A X IB‘Nor IHHC R7 (R)ct O,X | SN

/)\ \ /
X3TN @ X3TNN

IV-M IV-N

wherein each R}, R%, Ring A, X!, X2, X3 and X* is as defined above and herein.
[00110] -In one embodiment of formula IV-I, formula IV-J, formula VK, formula VL, or
formula IV-M, the sulfur ring atom is replaced with sulfoxy. Or, the sulfur ring atom is replaced
with sulfonyl.

[00111] In certain preferred embodiments of formula IV, neither R! nor R? is hydrogen, and
R! and R? a{re 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 an optionally
substituted C;4 aliphatic group, wherein one or more methylene units in the C,4 aliphatic group
are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR,
SO,(NR), or (NR)SO,, In more preferred embodiments of formula IV, both R' and R? are an

optionally substituted C;4 aliphatic group, wherein one or more methylene units in the Cj4

aliphatic group are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO),



H-AIHB H-Cnerein RL, R2, R4, and x are described
general ly above and herein, and each R7 is
w0 pabeperssent | y hal ogen, CN, N 2, or an opti onabdTUS2004/025559
"~ 7 substituted group selected fromal kyl, aryl, aral kyl,
-N(R) , -CHNR) , -OR, -CHOR, -SR, -CH SR,
-COOR, -NRCOR', -CON(R) , or -S(O N(R) . [0099] In
one enbodi nent of formula HE- , x is 0, R7 is hydroxy, .
(CONRAHOANR)ror QYRSHet Hn aekgther prefared gaodimentsapfeformula IV, when R
2 r . A , e
and R ale 33ipRGhay| Ao (L, QAL el Sl b or floge pefyiqug unis in
the Ci4 aliphsti®groRp arsoptictaliyx ynd RilependeiRY @phcdbwith R hQ) (C@)O, O(CO),

() B By 5 RS T R R AL oty

methyl, RBihyl,S Ci‘yﬁiﬁ@f‘% Propill pRpéiye Mdﬂ)ﬂ?{ hwoyoeH ahf’gg]@Hf)ﬁOCH%

R2, taken together, forma pyrrol ring. [00
CHz(CO¥NeHarHo ©)QEHE, ¢ He) CHCllp 01 Gbptyilnorsi-bitylodMest preferred
1 p ¥ b ifivention are
R and R R AT T p BRSO i e /P 01
[00112] arid otk poefemred embédimentsaif [fornfula R, orR2of BoroR” is laydeogen and the

other of gi?”otrgﬁgis Saﬁ%-lpgﬁ?rﬁge%gcf ralsl:s E&gggv%%e%g gne%orag o;‘ glggﬁen%lexllﬂy selected

from nittdpefPERBERL by sllflre 6t QBT iRemBerdt sirafd"®NPAtiSTy h¥diurated ring
. ring having 0-5 heteroatons independently sel ected

having G-3 diefaxpatoms rindgpendently selogtsd r Bom snitrogean @yssn, pur sulfr.| yIn other

: a F NG hayipn 23. t [.n mt | V2 -
embodniRTLERHAL 1. 8 K G % R A i GEREDFROLI R i
optionallgl supstittted Qrs0aljphatid) @rozipn whieeimo bn¢ror enore trgthylege ufitd @ the Ci4

.. .in the aljiphatic, group are opiiopa and

aiphasici i fer deinagy i denof i oRler < e Kl B, (epagy O(co), R (o),

(COYNRNEONR), dr@QRMRD,. SO (NR), or (NR)SO; and b. x is 0, 1,
or_2, and R4 is hydrogen, halogen, CN, NO, or an

[00113] odfardhesel gmbadinents descaibet gbgrvesaidekareia for gamppiayds, of formula IV

where R%[_)?’i{"’ g% ¥! ér%_—ln‘gkﬁ)le% M%W—%e%@mﬁéx@%én&eﬁlwlecwd
from N,) OORdr S, or a 3-7-membered saturated or partially unsaturated ring having 0-3

heteroatoms independently selected from N, O, or S, preferred Rl and R? groups are se}ected

from:
(RY),
N s NZ s ESN S
g L m.L{ % E..\N/ §-——:KN//,—(R5)Z
a b c d
(R%), (R%), (RS) (RS)
PN < Nf\ z N z
LT N SR
N N* e e
e f g h
BG /55
N/N\ N N 5
| /N | /N ;\r\‘/ (RS)Z ;\N——-\((R )z
n&/\& N, 3 S



-(CH) SR -COR, -CON(R) , or -S(O NR) . [00102]
In still other preferred enbodi nents conpounds of the
WO pweni4s6s are defined according to formula | IPCT/HE2084/025559
" 71HB, or H-C and one or nore of, or all of, Rl, R2,
R4, x, or R7 are further defined according to one or
nore of, or all of, the follow ng groups: a. RL and R2
are each |ndependently optionally substituted nethyl,
ethyl cycl opropyl ,J n-propyl, progenyl, cyclobut¥l,
(COOCHCH, (CH) OCH, CH(CO)OCHCH, CH(CO)OCH,
CHCH)CHCH, or t- but%l, or n-butyl; andb. x is O 1,
or 2, Snd %&h R4 is iRUependent!y R CI Br, if’CF ,
I\/e, : ,\NH - N( : N(Et) N(i Pr)
, Ny OCH . C@ﬁ CH— , - CH OHY - NHCOCH
: -SO Nﬁ SN(CH ({)lperldmgi\Smperlm Y =N
m)rphollno or an tlonaIIy sulstituted grﬂbb@
sel egted from al kow, phenyl, phenyl oxy, benzyl, or
benzyloxy [00103] In still ot her preferred
enbodiRtent s conmpoumds of the |nvgnt| on are defl ned

acc »Cﬁx,[l]gtofor a1, IH-A I1-B, or = nd one
nzgﬁ or al oﬂ? Rl R2, N¥4's x, or ;i
M‘aﬁ def| ned Brdl ng to op)e-m nore o

e foll ow n groups: a. B and R2 are each
[ ndeeendent l'y optignally substituted nethyl, et h¥l
cycl opropyl, n-pr opyl propenyl , cycl obut yl, (CO)OCH
CH, (CH) OCH CI-$(CO)OCHCH CH(CO)OCH CH(CH

or t- but or n-but . x IS,
'g;;:p R4 is i ypEmjﬂfi);_ly EGIL{QJCNE
Et LGN’(% NRH -N( 5\ J. N(Et) , EE?%
(XCH) , C(]\Il-lg{a - - @, -CH OH,
-SONH, SNCH) , pi perldl nyI pi per|2|nyl

mor ptol i no, or an dptionally subst t ut ed group X
sel ected from 1-4 gekoxy, phenyl, phenyl oxy, benzyl,

or benzyloxy; and i'%
') AL \_(RS
RS, ol g, o_Q(Rs)Z %/4 (R5),
y-. - Z . aa bb

wherein each R® and R® is as previously defined and each z is independently 0-4. Most preferred
rings include those shown below in Table 2.

[00114] In still other embodiments for compounds of formula IV, 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 or oxygen. In
certain preferred embodiments, R' and R? are taken together with the nitrogen atom to which

they are bound and form a 3-8 membered heterocyclyl group selected from:

;:; <R5>z ;1 (R5>z ’;\ (R5)z
LU !

cc dd ee



c. Rtrisd, Br, F, CF, M, Et, CN, NO, -COOH NH,
-N(CH) , -N(Et) , -N(iPr) , -QCH) OCH -CONH ,
WO BO0S0H558 - OH, -CH OH, -NHCOCH , -SO NH , S N(EH/PS2004/025559
* piperidinyl, piperizinyl, norpholino, or an optionally
substituted group selected from al koxy, phenyl,
phenyl oxy, benzyl, or benzyl oxy. [00104] In one
enbodi nent, forrmula PI-C has one or mgre. of the
follomnng“features (|f”ﬁﬁ is hydroxy,l(ll) Rland R2

are bot hnal kyl, prefer thyI
t aken tﬁg} her, form y§rolfnyl g or %)?'phol i nyl
ring; a R )lz) X 1S .1@0105] In c enbodi nment s,

t he presen% i nvention prOV|des a comnpou of formula
V1V or 5ha naceuti cal ¥ acceptabl e t thereof,

wherein c‘dbl?RéhﬁH R?JlsI a§ pfbvichs§TdeBned*dnd e%h z iﬁndébénd@hﬂ r()e4 e ac h
dependent ly selected fromNR3, C=

(00115} o iber pEpfariirle pEGOGRAR(S {ofb farmula 5& Rt ancbrliavtaéf'é@ tpgﬁ;her are

otona it S 052008, ASABELATAR) BT RS oot

4-yl (ee).opt i onal |y substituted group sel ected from1-6

toot1s] 1o BTt rthodimertb R iRSle 38 5.5 A% i Bl eftid smbodiments of

formulaWﬁgﬁ@m@ﬁ\eﬂﬁhﬁyﬁnsuﬁimﬁecs 7- merrbered saturated or
artiall ﬁnunsat urated ring having 0-3 heteroatons

[00117] .A?a%fsréwh tarqups qf fprraa f omhﬁmmr@ﬁgeh argpjndgeqndersfy halogen, CN,

N, o b agofy SBUER DS DD WIRCT GRSR G,
-CH:N(RIOORT  +FHAORS; SB’ mreCHiSRE I COERS eIdRCIQR’, o(CHNER O CH,),0R’,
o Ry BB 3 SRl IR et Bogiments of

formula WéRsf grﬂ?sf 26 m meﬂsil.dafmg 2Bt aK QTF.! RESERIN, KOS, -€OUH, NI,

Nﬁg ent | 3/ i onal | ubstituted at one or more
-N(CHa)¢ & Hz)zp eur@%e@ft gkkyl), -CONH,, -COOCHjs, -OH,

-CH;0H, -NHCOCH;, -SOx(Ci-Cs4 alkyl), -SO;NH,, -SO,;N(CHa),, piperidinyl, piperizinyl,
morpholino, or an optionally substituted group selected from C,4 alkoxy, phenyl, phenyloxy,

benzyl, or benzyloxy. Most preferred R’ groups of formula IV include those shown below in
Table 2. - | - |
[00118] In preferred embodiments of formula IV, R® groups are independently hydrogen, or
an optionally substituted group selected from Ci¢ alkyl, aryl, aryl(Ci¢)alkyl, -N(R’),,
-CHoN(R),, -CH,0R’, -CH,SR?, -(CH2),N(R’),, -(CH,),0R’, -(CH,),SR’, -COR’, -CON(R’),,
SO,R’, or -S(0);N(R),. In more preferred embodiments of formula IV, RS groups are each
independently H, Me, CF3, ethyl, propyl, butyl, pentyl, CO(C;-C; alkyl), -CONH,, -COO(C;-C4
alkyl), -CH,OH, -SO,(C-Caalkyl), -SO,NH,, SO;N(CHa),, or optionally substituted phenyl or
benzyl. Most preferred R® groups of formula IV include those shown below in Table 2.

[00119] In preferred embodiments of formula IV, R* groups are independently hydrogen,
halogen, CN, NO,, or an optionally substituted group selected from C.¢ alkyl, aryl, aryl(C;.
s)alkyl, -N(R’),, -CH;N(R"),, OR’, -CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’, -(CH;),N(R),,
-(CH,);,0R’, «(CH),SR’, -COR’, -CON(R’);, SO;R’, or -SO,N(R’),. In more preferred



-R5, and at one or nore substitutable nitrogen atons

wth - R6; Ring Ais a 5-6 nenbered nonocyclic or 8-10
woreesbe14e88 bi cyclic aryl ring having 0-5 het er oB€DDS2004/025559
“ 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

embodinsentssifi formtnda I8 ROpeoups anDeaeh daddpanieatlp &5 @14 Bh 1-C¥F;, Me, Et, CN,

NOs, -CHPF Bl SieHe 02 "B Dact o ReuPr bR G e, TCONE, -
COOCHANGHRICHSOHN dpeestan; | sro{@cfi@amﬁ? r-SDE‘N@ | 303 Igg@flgz,%pendmyl

I's a al kyl'idene chai’n wherein up ‘non-
piperizingl mparphalinoy af e optiomliyrsubgifeted rgmqpyseémtbdu fn@m;@mdhmtyy phenyl,

BB e e o s ol G ke v

belowinS"abkarz NR;, each occurrence of R is independently

ect rom R, hal ogen, ;or CN, each occurrence
[00120] o F?r?fg“f:‘;] efegqgﬂa@ﬁwcgf il 1Y R SE%‘PF]%W lagaﬁnéffnﬂé{rh ydrogen, or
an optiddBfly Oﬂ@hthtﬁteau %ﬁhbt Whisded! fdih aqT? 861 (Crealkyl, -NR),

occurrence of i s 1 ndependen

-CH;,_N(Ih »drGILOR e rCHnﬁlb p (@GN @ )&u-b@Hn)tQRe d(@ﬂmﬁil s e(E@Rf e@ONR’),,

) t
SOR’, ¢rf SORNGRE" 1 mf bl b his ok 2By 1098 arpips are cach
independehidyTsI, Me, GRgretiy), propyid bidtylt peneyl, COGEL-Ogilicylh, t ICOMNE,, -COO(CI-

Ty b e
benzyl. mgmefeﬁeﬁ & 8rowp §ofrﬁﬂ¥lﬁfaw 1ﬁé’lﬁh@lﬂb§)@howﬁ%ﬁfv@ﬁlyﬂb¥é 2.

ar or het eroary ring having 0-3 heteroatons
[00121] i néfe gesedbert gsneszdlyeahoefd off rfommula ﬂVong Aouswgéfﬁ membered aryl ring
and L8

having 0 ﬁdheyeéo%omf R eﬁené)en P defel ewc(n&fug?gergh a?f(?’%ﬁn OrCﬁth' 3r a 3-7-

membered safurat&Doﬁ)a[rﬁﬁll}Oﬁl]sahlfatécEﬁh@hik/lﬂg”lb-G(he@MtSms hﬁfependently selected
conpounds of formula I'V: a) RL is not hydrogen when
from nitfogets, Ky gefaloF YUl SpPHienaly Fubsigaisb L gus P Meye b atlats Vit 0-5

occurreng%/é?gfz)%lﬁ? 3:5_&{/&?5& §ee bS nfRL IsAP@nleh1S Hasddeh WiSHls with —R®. In certain

. embodiments, for compounds of formula IV or compounds of formulae IV-A through IV-N,

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, benzotriazolyl, thiadiazolyl, thienyl, benzothienyl, furanoyl, benzofuranoyl, or triazinyl
ring, each optionally substituted at one or more carbon 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 attached in the 2-, 4-, or 5-position). In certain preferred embodiments of formula
IV, Ring A is optionally substituted phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl:

R7)y

& AN &
a b c



c) RL is not hydrogen when R2 is |,2,4-triazol-3-yl;
d) when p is | , then: i) when Rl and R2, taken
wooenhsss Wit h the nitrogen atom is N norphol PODUSENG025559

Ring A is unsubstituted phenyl, then X1, X2, X3 and X4
are not, respectively: 1) CH, CH(CH )Ph, NR3, and CHCH
;2)CH CH CH andS;3)CH S CH, and S; 4)

CH , .S, and CH; or 6)

wherein ?ﬂ%’é’ 1s gqepeqqe@iy Q‘f’h’i‘nd é?ﬁi‘ Rs as ii‘?f)ﬂeﬂ%]geingf allpebonedr ogen

[00122] arlﬁ PReirdd %ﬁocfﬁlﬁ'elﬁg of f’o(;fﬂu % 0 oﬁlefﬂ'leg‘érred enlﬂ.?o)dlments of

benzodi oxol -5-yl) when R ng A’i's i nidazo
fOHHUIaMGfﬂSIQS@néMng?QIS tsabstitatediet her with the nitrogen atom

100123] Ty Th8IdRER g %ﬂ?sﬁ”f o459, ¥ 5%%(@?%%?8@%%]3@@,,: hydrogen,
halogen, a1, BIDZ,V\bleEIn Xﬁtloﬁéﬂgaéitilﬁ?ti’ﬁtﬂtegrﬁ%lﬁ‘kele&ﬁdﬁ{&n' @H,Salk&f‘ %%rl aryl(Cy.
stituted phe

s)alkyl, Qﬂggz,QQ}él?N@%eﬁﬂ -GHOR 1 R r@&lz%?geﬁ' g mNR@OR -(CH2):NR),,
| 4 |

_(CHZ)de pl %H%SK’A}’ISOQ gérl\l\gﬁgﬁ 3 pyr| di ny% oﬁ i I%bre preferred

embodlmmmﬁtfipnmda &V, Bherips ag) eamhemdepmmhnﬂym Cl}(Br, E(&?Ear M>é4Et CN,

o, ORS00, Sl Kol b0 G o,

-COOCH,} aDH OM, i -NHTOCHY, -8 (5@ 3 alkyihyS ds%) Q)| dinyl
3hpos{:%;(ffgzn VI) when %/(1 §<@1 4ad&l 3182322“-12ach2w( 3)%?1?@1 L

plperlzmgl np@p]i@mpb OF; ARy op@oqagy sub}tptutgd group selected from CM alkoxy, phenyl,
phenyloxy, benzyl, or benzyloxy. Most preferred R groups of formula IV include those shown
below in Table 2.

[00124] In preferred embodiments of formula IV, R® groups are independently hydrogen, or
an optionally substituted group selected from Ci alkyl, aryl, aryl(Cj.g)alkyl, -N(R"),,
-CHzN(R?),, -CH20R’, -CH,SR’, -(CH,):N(R),, -(CH,),0R’, -(CH,),SR’, -COR’, -CON(R’),,
SO2R’, or -S(0):N(R’),. In more preferred embodiments of formula IV, R® groups are each
independently H, Me, CFs, ethyl, propyl, butyl, pentyl, CO(C;-Caalkyl), -CONH,, -COO(C;-
Caalkyl), -CH,OH, -SOz(Cl-C4alkyl) -SO,NH;, SO,N(CHj3),, or optlonally substituted phenyl or
benzyl. Most preferred R8 groups of formula IV include those shown below in Table 2.

[00125] In one embodiment of formula IV-A, R' hydrogen or methyl, and R? is methyl, 5-
methyl-pyrazol-3-yl, 5-fluoro-benzopyrazol-3-yl, or benzopyrazol-3-yl, X', X3, and X* each is
CH,, R? is hydrogen, acyl, 1-oxo-2-methoxy-ethyl, 1-oxo-propyl, methylsulfonyl, ethylsulfonyl,
benzyl, and ring A is phenyl optionally substituted with halo, trifluoromethyl, hydroxy, C;4
alkyl, or Cy4 alkoxy, preferably, methoxy, or ring A is 2,3-Dihydro-benzo[ 1,4]dioxin-3-yl.
[00126] In one embodiment of formula IV-A, R! hydrogen or methyl, and R? is methyl, 5-
methyl-pyrazol-3-yl, 5-ﬂuor6—benzopyrazol-3-y1, or benzopyrazol-3-yl, X', X3, and X* each is
CH,, R is hydrogen or benzyl, and ring A is phenyl optionally substituted with halo,
trifluoromethyl, hydroxy, Ci.4 alkyl, or C; .4 alkoxy, preferably, methoxy, or ring A is 2,3-
Dihydro-benzo[1,4]dioxin-3-yl.



then Ring Ais not unsubstituted phenyl; vii) when X1

iIs NMe;, X2, X3 and X4 are each CH2, RlL is H, and R2 is
wap®shstssg ut ed phenyl, then Ring A is not unsubSL/US200€eR5559
" phenyl; and viii) when X1, X2 and X4 are each CH ; X3

is S RlL and R2 are each Me, then Ring Ais not

unsubstitut ed phenyl; and e) when p is 0, then: i)

when X1 is CH X2|SNR3 X3|SC—O or XlISC—O X2
[00127] | shlctmzpm%ianm of forqmeda T¥rA MR hydrages, orxciy], Gad Rds dnethyl, 5-

methyl_pﬁzbﬁlﬁ?ﬁ 5 roge §r39§i %@(f(zos unsﬁ@ﬂi1 i@.tﬁé?( heh)??ggp each is

CH,, R® Ls@&yd@tgeﬁ]or benzylg\/aﬂdmiﬁAal@@hEh'M opﬂ&mﬁytsﬁl@ml:t]ﬁtled wﬁthlhﬁlo hydroxy or
stituted piperazinyl, norpholino,

Cra alkoiﬁ?;?é??@lhl’}yfneﬂ'ﬂ??‘ Ypyrrolidinyl, then Ring Ais not

[00128] Oﬂhl dii&&inhbbdﬁﬂ&iﬁ tof tfernfifla PV rR dis rh‘&hrog@h lof Wl‘l}%ﬁkz is methyl or 5-
oI|no yrrolldlny

ﬂuofobeliﬂémsbz ~3rbfll 5 XBG Wingidegpl-3 amd ngwhak@ﬁzﬂbgl@ﬂm@ogen Ci-
4 alkyl, aﬁé?lzg‘ Q)?)ﬁ@ﬁ%lf%kubsh% 3(‘111 é%gﬁrchygaﬁ 4lﬂﬁ§§bg§4t éi&elgﬁxlgonyl acyl,

methylcanyakyoipsh, Can dlkmanbenﬂ( n@lﬁiymetﬁ}mmﬁinwg ok b%zngft ail(d ring A is
: X

B TN O A=

tnﬂuororﬁélﬁy%iy,&fr@ @ﬂk&@dg%ﬁsﬂb‘qf %eth&@n Ring Ais not

tional ly substituted N-1inked norpholino,
[00129] pylprq;qe,edq.mme% iof el §Y-B, R p@rhydtqun or anetliyd, Rbis methyl or 5-

tuorne RSN 1 o BT 2 UETSRADAS 4L MR el cponay

substltutﬂbt\hyh catrhezxy &i.n galléyl; sCnpt alBleindmyl acjilyrméﬂ‘lbllcawo)(yethyl Ciq
C=0 X2 NR3, .and Rl and R2
alkylcarbgpgl 8’?3%??28%1( ﬁlgq nng ﬁéﬁphenyl substltuted with 2—hydroxy, 2-trifluoromethyl, or

2-Cy4 alkoxy, preferably, methoxy.

[00130] In one embodiment of formula IV-B, R! and R?, each is methyl, Xl, X3, and X* each
is CH,, R?is Ci4 alkyl, benzyl optionally substituted with carboxy-C;.4 alkyl, Cy4 alkylsulfonyl,
or benzoyl, and ring A is phenyl substituted with 2-hydroxy or 2-C4 alkoxy, preferably,
methoxy. - . o A . » L
[00131] In one embodiment of formula IV-B, R! and R, each is methyl, X', X*, and X cach
is CH,, R® is Ci14 alkyl, or benzyl optionally substituted with carboxy-C;.4 alkyl, and ring A is
phenyl substituted with 2-hydroxy or 2-C;4 alkoxy, preferably, methoxy.

[00132] In one embodiment of formula IV-B, R! and R2, each is methyl, Xl, X3, and X* each
is CH,, R®is Ci4 alkyl, benzyl optionally substituted with carboxy-C;4 alkyl, C;4 alkoxy, and
ring A is 2-hydroxy phenyl or 2-C;.4 alkoxyphenyl.

[00133] In one embodiment of formula IV-B, R! and Rz, each is methyl, Xl, X3, and X* each
is CHy, R? is benzyl optionally substituted with carboxy-C,4 alkyl, C.4 alkoxy, and ring A is 2-
hydroxy phenyl.

[00134] In one embodiment of formula IV-M, R' is hydrogen or methyl, and R* is methyl,
benzimidazol-3-yl, 5-methyl-imidazol-3-yl, ring A is 2-hydroxyphenyl, 2-fluorophenyl, 2-
trifluoromethylphenyl or phenyl.



Ring Ais not unsubstituted phenyl; and vii) when X1

and X2 are CHR4, X3 is NR3, Rl is hydrogen, and R2 is
wap®shstssg ut ed phenyl, then Ring A is not unsubSL/US200€eR5559
" phenyl. [00107] As described generally above, for

conmpounds of formula IV, pis 0, 1, or 2, and X1, X2,

X3 and X4 are each independently sel ected from NR3,

val ency and stability

(001351 55 e Smbpeiprealal formlAuRGNL ) & Tyirogen oxmetid aiRYds methyl
.30AL 5. Shigkdian
b e 2 ol R Sy S,
[00136] cdn andtheregrboiiments BingpA iis optiamally sfigitged phenyt emtaiompounds of
fomula%eferrgd enbodi nents of formula IV,one or two of X1,
@ x4 is NR3, S, , S=O, or SO, and the

remai ni ng one, two, ORL{JRee are each CHR4. In nore

preferred enbodi rrents formula 1V, one of X1, X2,

X3, or X4 is NR3, §X and the remai ning two (when

pis 0) or three {whefl p Mg 1) are each CHR4, and
conpounds have onéve W ng structures: N R !
-XI N N x IV-Al (R7}yV-DV2IV-EIV-FV

IV-GIV-H V-1 V-]

A%
Wherein each of Rl, RZ, Xl, Xz, X3, X4, R7, and y are as defined generally and in subsets above
and herein.
[00137] In certain preferred embodiments of formula V, one or two of X!, X2, X>, or X* is
independently NR? , S, C=0, O, S=0, or SO,, and the remaining two or three are each CHR*. In
more preferred embodiments of formula V, one of Xl, X2, X3, or X* is NR3, S, or O, and the

remaining three are each CHR®, and compounds have one of the following structures:

Ry, .R2 Rl .R2
N N
R3. _X! X!
\l]l IKN >!(2 l XN
X3 7 No =
- TOXY N N B R ~x* °N N
| R, | _®y
V-A V-B
R3 RlN R R, .R?
|
1
>|(2 f§N )I(Z IKN
x3 pZ ‘ X Z
X4. l AN , N _R7
(R, k3 I (R)
V-C V-D
R1N R? RlN R2
X1
)|<2 fN (IJ/ ﬁN
3 3
X\X4 -~ X ] X\X"' 7 N
= GYY B GYY



IV-K IV-L NI1V-MGV-N wherein each Rl, R2, Ring A Xi,

X2, X3 and X4 is as defined above and herein. [00110]
wo poosietsesrbodi nent of fornula |1V-1, fornula | WOT/US2004/025559
- “formula IV-K, fornmula IV-L, or formula IV-M the

sul fur ring atomis replaced with sulfoxy. O, the

sulfur ring atomis replaced with sulfonyl. [00111] In

certain preferred enbodi ments of fornula FV, neither

Rl nor R2 YsEhydrogen, and Rl and R2 areVdach

i ndepepderdal y sel ected froma 5- or A@\ n'ﬁﬂber ed aryl

e

ri ng havilng 0-5 heteroatons i ndepen ‘I'y selected
frogx%r S, a 3-7-nmenbered sat \xtat or partially

ungat uffat el ring having 0-3 het éfoat]pns N ndependent iy

sebec} , or S, or an ofitidha supstituted
ali pﬁat i gr ein one or mfe Meth ___Ld,Q{})tS
in the aliph grotip are optionally and Y

i ndependent Ié] replaced with NR, O (CO O
NR(CO), (CH®R or (NRS 2. In nore pref&lted

enbodi gentge of fornula IV, both RL ggd R2 are an
optionalYy substituted aliphatic groufy” wherein one or
nor £8 | ene units in the aliphatlic!group are

optli onjl ' yYNand i ndependent |y repface wiNh NR

X (CO), (CO) NR: SO XNR)
yet Ot he gg nbodi ment s ofX’f ofhul N when RL
and R2 are a iondlly substituted aliphati

wherein one or nore nmethylene units in the aliphatic
group are 8’p¥i onal |y and i ndependently r¥@ aced with
NR, , RCO2 O(CO, NR(CO, (CONR O £ANR), or (NR)SO

, preferNed RL and R2 groups are opti dhally
subgski t d nmethyl, ethyl, cycl opndpy n- propyl ,
pr ¢penyll , ¥ycl obutyl, (CO OCH , WoCcH , CH
(OS) (CO OCH , CH( CH %% =

l. st 1 ¢

or nfbut 1ppeferred Rland 2 gbup
IV include t shoin below i n Tabl e 2.
ot her preferred enbodinents of fornmula IV, one of Rl
or R2 is hydKogen and the -

1 2 1 2
. ) R\ N . R ' ' R\ N . R

/X1 N X1 N

s | o |
N\ 3 / \ 3 /
X N l \-—-(R7) X N | AN R7
= y _ ( )y
V-M Y-N

[00138]  As described generally above for compounds of general formula V-A through V-N,
R' and R? are each independently hydrogen, or an optionally substituted group selected from Cjg
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', Rz, or any ring formed by R' and R? taken together, are



other of RL or R2 is a 5-6 nenbered aryl ring having

0-5 heteroatons i ndependently selected from nitrogen,
we@ogemssor sul fur, or a 3-7-nenbered sat ur at eBCDIS2004/025559
" ~partial |y unsaturated ring having 0-3 heteroatons

i ndependently selected from nitrogen, oxygen, or

sul fur. In other enbodi nents of formula IV, one of Rl

or R2"is hydrogen, and the other of Rl or R2 is an

each indepgndeptisilopiiomally substituted atbiqdramore agriwamtomh wiithi (4 onairences of

t upjts in the al. Ic group are
R, and {308 ol LNt el s MPTRE LG B O
[00139] ( Gl@):@xaiﬁbl@ﬁnedl‘dﬂ(%@rn%elﬁmr%pg@ds I‘ei_lii)te;n}(/]I of \g(A\IR)rS%h V-N, neither
0Q113] For those odi nents descri bed above an
R nor R%@S&Mg%rmaﬁhﬁ&er&?sﬂwwhdﬁiﬁﬂpww dplested Fromop Sror ¢-megbered
: - j i = eter O[T, ~_
o gl O BRGS0y Y08, o RELG G400 T members
saturated 3r partielp unsatirsied ting hadng O-3zaterpatbing indeperidently seleatédnfiom N, O,

o .o Yy Moy DB LEEL T RISREP b B9 S5H0 SRR i i
the Cy4 dfipKatic group afe @ptiond{RbartbinBependtizTefiacd itk NR,\O,)@dF0, 6(CO),
6 wherein each R5 and R6 is as previously

NR(CO)JRRy %gh@@aeh (IRINO5 B aper pesiensd embodimgats of any of formulae
V-A throREIEVEN6fh R! and R? are an optionally substituted C;4 aliphatic group, wherein one
or more methylene units in the C;.4 aliphatic group are optionally and independently replaced
with NR, O, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,. In yet other preferred
embodiments of any of formulae V-A through V-N, when R' and R? are an optionally substituted
Ci4 aliphatic group, wherein one or more methylene units in the C,. aliphatic group are
optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR,
SO,(NR), or (NR)SO,, preferréd R! and R? groups are optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CHs, (CH,),OCHj;, CH,(CO)OCH,CHj,
CH(CO)OCH;, CH(CH;)CH;CHj, or t-butyl, or n-butyl. Most preferred R' and R? groups of
any of formulae V-A through V-N include those shown below in Table 2. ' e
[00140]) In other preferred embodiments of any of formulae V-A through V-N, 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.
In other embodiments of any of formulae V-A through V-N, one of R! or R? is hydrogen, and the
other of R' or R?® is an optionally substituted Cj aliphatic group, wherein one or more
methylene units in the C,4 aliphatic group are optionally and independently replaced with NR,
0, (CO)O, O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SO,.

[00141]  For those embodiments described above and herein, for any of formulae V-A through
V-N, 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-membered saturated or partially unsaturated ring having 0-3



rings include those shown below in Table 2. [00114] In
still other enbodi nents for conpounds of fornula IV,
wR00andISRR, taken together with the nitrogen apONUSI®04/025559
* Wwhi'ch they are bound, forman optionally substituted
3-8 nmenbered heterocyclyl ring having 1-3 heteroatons
i ndependently selected fromnitrogen or oxygen h
certain preferred enbodi nents, R and R2 are taken
heteroatoine gaddpendently elebted iohr dy&d) @tSrpréforrediRe lantl Ry grangs are selected
~ bound and forma 3-8 nenbered heterocyclyl group
from:  gelected from )z N R6 CC dd eeN r ff gg wherein each
R5 and R6 is as_h%rsk/i ously dqﬁﬁ){}%\gmand eachg{z}lis
isngependent |y 04 00115] | nsof pr ef ery ed's
émg;n@%lzs of flor il %lzv, RlédeJ?Z taker%‘?g}t‘fﬁér’}z
are optionally sa.‘/l stituted pyrrof“i din-1-yl (1)
pi peridinl -yl (dd)b pi perazin-1-yl (cc), or nor p(gol i n-
4-y@ (ee). [00116]°In preferred efrbodi ments of fbrnul a
IV, z@®S,0-2. In ot preferred e di ments of s
for (E%iv z (hﬁ%the ring?l?émg%substitw Rk

WA TV, 7 is By
[@6@17&\l Prefer r%e{:;% groups of Nemfa |1V, V7
preswit, are indepéndently haldgen, CN, N 2% or an
optionally substituted group selected from alkyl,
aryle, aryl (G -6)alkyl, -N(R) 2, gCH N(R) 2, o, -CH
OR, SR, -CHSR, COOR, -NRCOR, -(CH) NR) , -(CH
) OR\ -(CH) SR, -COR, -CONR) , SOR, or -SO
N(R)R® In nore prekérred enbodi nents of fornula 1V,

R5 ,gmi)ups are eac /{\ndependent y d, Br, F, CF, ,
Et )g(m NO , - CC&N,NH , - (RP), .;\N"\K(R z
h \ i
RS LLL“'H R6 Ko) 0
i j k 1
s RS RS RS
l:\'l-"\/(R )z /Q
g\g > i\}“ TN 0/&,‘“
S 1&% of s =N
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m n 0 p
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-N(CH) , -N(Et) , -N(iPr) , -QQCH) OCH, -CQC -C
alkyl), -CONH, -COOCH , -OH, -CH OH -NHCOCH , -SO (C
wo oboalokassy , - SO NH , - o) N(CH );,, piperidinylPCT/US2004/025559
pi peri zinyl, norpholino, or an optionally substituted
group sel ected from al koxy, phenyl, phenyl oxy, benzyl,
or benzyl oxy. Mst preferred R5 groups of formula IV

i ncl ude those shown below in Table 2. [00118] | n
pre¥erred enbodi nehts of fornula 43/, R6 groups

wherein e RPGRE ?‘G id % Od}%,(\q{)&@}e{fi firfd af AR i9 ﬂﬂehéﬁél%ﬂﬁ%ﬁb It liUI(?sq preferred

group selected from-a aryl, Tary
rings inclulilé fRlope show@HbeNfvRin TableZ:H O?' _CH SR, -(CH) N( R) ,

[00142] gPé}I 1& )emb%ﬁﬁ'n%ms; gf’&x}yegggg@&}lag%l Fﬁ;gmsg?&y R\ 3ad R?, taken

together ith B8 rﬁ&@g@sm&hetoaaﬁbh Itmfeﬁe ﬂﬁ)ﬁﬂd I ﬁbnh' anl\/sptm@&uy substituted 3-8
et hyl, pr opyl but yI enty C& -'CONH
memberedckxtxrecyqb' amr@hgvmg roatsc.lJS( el@néwlyl 9electegdrm nifregen or

h 2
orven. M Gy g QPLAGRB s SFASY 44 SRR SEREN o € e
taken togdthnmwhblthwvmtmgﬁmkaltc&n 20 WO 18dy frepbaimdranddform a 3-8 membered

ment fornul a IV R4 groups are independently
heterocyﬁ}/'n‘ggr%%ﬂd cfﬁ%ﬂo% or an optionally

substi t ut up sel ed (RFpm C al ky ,, aryl (C
)aIkyI Ngh‘% CHS’I R"/m),gor\y aé?’s - CH

‘\/ ) N(R') y T ) (CH )
, OQ‘N(R') , SOR, or SON( In nore
preferredenbodl nments of f#ﬁml alVv, R4 groups are each
mdependent‘fy H d, Br, CF3, Me, Et €N, NO

- COCH, N&wg N(CH) ] N(“Et) , -N(lPr) O(CH) OCH

-CO(C - Cal kyl ), - NHCOCH
, -SO(C6N‘§: al kyl ), w 250 N /H*Qgerudu nyl ,
pi peri zi (R%ygor phol i n an optio substituted

group sel ected from al koxy, phenyl, phen%/ll oxy, benzyl,

or benzyl oxd. Most prefer@8d R4 groups ofthf ormul a 1V

wherin S5 50 PRl Tl kBRI LL,

[00143] | rinecnherd;anfelupd I'vyrdxodgmn,ts of amynoH ;ﬁtmmml VyA dhibagh VuNe®' and R®
taken toge"qe a}'éc’ gll)t%)c:r}a y sul s?irt?ltg& lf)}j/rrbhcﬁn-xl-}’l (?lr) i) dl?lf‘yi({(id) piperazin-1-y1 -
(cc), or morpholin-4-yl (ee).

[00144]  As described generally above for any of formulae V-A through V-N, 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 saturated or partially unsaturated ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, or when 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, the ring can be substituted with up to four independent occurrences of R°.
[00145] In preferred embodiments of any of formulae V-A through V-N, z is 0-2. In other
preferred embodiments of any of formulae V-A through V-N, z is 0 and the ring is unsubstituted.
[00146] Preferred R’ groups of any of formulae V-A through V-N, when present, are

independently halogen, CN, NO,, or an optionally substituted group selected from C;.5 alkyl,



-CHNR) , -CHOR, -CHSR, -(CH) NNR) , -(CH)

OR -(CH) SR, -COR, -CON(R) , SOR, or -S(0O
WORR5D14558 n nore preferred enbodi ments of for nRCEHUSM4/025559
“ R3 groups are each independently H M, CF , ethyl,

propyl, butyl, pentyl, COC-C alkyl), -CONH, -COQC

- Calkyl), -CHOH, -SO(C -Calkyl), -SONH , S N(CH)

or optionally substituted phenyl or benzyl. Most

aryl, aryl{Fes)elkyk dNR ) gr-6HRN® D2, (AR mCH 0K/, iSK) cad28R70 €O QR0 WNRCOR’,
how i \TaBh e 12 »A b ener 0
(CrIRBCRIBR, Gk FEOR S OB SOREN SOME o more

preferrechanbottiments ofi eiyes Oidtmoke Vadahenge V-Ny RS gtoupt art dacle independently

1, Br, Bt B B XK Hio0H, Mk NieRan K habiRD20-0fCH):OCH,,
-CO(C;-0%d18/10 at ONBL,! tdsHEneoH, ycﬁftbﬁ%ﬁ@béc -§’t%{c99@aucgll), -SO,NH,,

oxygden, or sulfur, optionally substitute one
-SON(GHbe pineriBiniyl, axiparizing,t thoxphsling on ran cxptienaltyf subsitptedagrdumselected

o . 285088 B, SRR L REE SRR 7 s ooy o

formulaec V1o thuowih VN fnoludu kirse showh idiowitghabld2N, Ring Ais a

phenyl . pyridjnyl, pyrimdinyl, pyridazinyl
[00147] p';ﬁaﬁlieﬁﬁfefi wﬁq%mym,s i gwr Pa?fmu?aq N1 tprovehn¥al Ky groups are
indepenc%ﬁfl} qiyafcﬁgéﬂ,: x% 1anp6(ﬂtﬁ)691:19/:subsl@ﬁﬁé@ ¥ 9+1¥éted 'ﬁZBCI)I? 3%196' My, aryl,

enzi m dazol yl, thiazolyl, benzthi zolyl, oxa ,

aryl(Cr-pdind oxdHBM i , -GHEadN(B2ol yCH208471 €3%SRA| yI(CH2):N(R);, -(CH2),0R’,

ot hhgzo engj hi a J{riazol yl .
—(CHZ)Z%R:hE%¢$i’é? gN)[IR 521 ﬁpzfgf’ az 6%@)&%fz‘e n@’l r,noﬁeeﬂr%ﬁ“r?fiemofhmems of
any of f&m?mm thkmrgmf-_mtr, wcgydupts afe dach &Kicﬁéﬂdeﬁtilﬁg{, M ijg, ethyl, propyl,

opti o ubst i ed _at one or nore carbon atons
butyl, R/\:ﬂ&fyllf &@q\{@aﬁyéﬂ c'gé»g“b Fég,ooé(ﬁldcﬁtlk%e ~oH20ir &502(Ci-Caalkyl),
- 6
SO,NHz, %N'(CH%)Z,EHr?ﬁg%)ﬁ%BI%gﬁstﬁﬁt@@héﬁyi Br bexﬁgld I%/Ig)st}’q{éi}errg‘f R° groups of

appreci a : A can be’attac
any of foswpplagiVetArthtough NgNtinelodaghosershown elosind ablerhon or

ni {1 qgen m s.adhiazole.ri ca t ach
0141 A Q85088 S PatosE by b, oF Rt VEp BhioBBLTEN, one or
more of &IthEYixXeot X* 6§ CHR' roeINR’l Vin préfeged\emnBodiplehBidlahy of formulae V-A
substituted pheny|, 2-pyri ridyl, or

dyl, 3-py .
through Ryt o gloupsafio Atleneriabily pyritpeietlosse (il Nous 0B g optionally

s B0lpeop 4] 5l iE iR GE5) v, o
-CH,ORt $Rs -G aRy COPRNRCORN: CHE)N®R "da HECH),0RY, HEM):8RY -COR’,
-CON(REsz,r@Oﬁ%’i, or %zllk?(it’jz.t Lﬁlenqbre preferred embodiments of any of formulae V-A
through V-N, R* groups are each independently H, Cl, Br, F, CF3, Me, Et, CN, NO,, -COOH,
NH3, —-N(CHs)s, -N(Et),, -N(iPr),, -O(CH;),0CHj, -CO(C;-Cjalkyl), -CONH,, -COOCHa;, -OH,
-CH,OH, -NHCOCHj, -SO2(C;-Cjalkyl), -SO.NH;, -SO,N(CHs),, piperidinyl, piperizinyl,
morpholino, or an optionally substituted group selected from C;.4 alkoxy, phenyl, phenyloxy,
benzyl, or benzyloxy. Most preferred R* groups of any of formulae V-A through V-N include
those shown below in Table 2. ,

[00149] In preferred embodiments of any of formulae V-A through V-N, R® groups are
hydrogen, or an optionally substituted group selected from Ci¢ alkyl, aryl, aryl(Ci)alkyl,
-N(R’)2, -CHaN(R’)2, -CH,OR’, -CH,SR’, -(CHy):N(R’),, -(CH,),0R’, ~(CH;),SR’, -COR’,



[00123] In preferred enbodi nents of formula IV, R7
groups are independently hydrogen, hal ogen, CN, N 2,
wW@eooan145p8 | onal |y substituted group sel ected fPORUS2004/025559
al kyl, aryl, aryl(C. )alkyl, -N(R) , -CHNR) ,
R, -CHOR, SR, -CHSR, COOR, -NRCOR, -(CH)
N(R’) , -(CH) OR, -(CH) SR -COR, -OON(R) , SO
or -SO N(R In_nmore preferred enbodi nents of
-CON(R’ %rs&zRa p1y/-S( %@ohpshbpﬁ)r%d’éﬁeﬂ?fbéﬁ@ﬁmtsy gropps are each

1ndepend§(tl(y H; M%F W ;\/Ethyﬁpro@l C‘Zﬁ@ M'—bﬁﬂg}lﬂky ZC&ﬁO(Cl-

Cqalkyl), ; CHM}SO;(CIEEWHWFS@WHMWHQL Soptionaty k\)?ds)ltutecﬁﬂienyl or

vt Wi RN g B RSEAE bt R B et v

belowin$‘§1ilegt ed from Cl-4 al koxy, phenyl, phenyl oxy, benzyl,
enze{ll oxy. Mst preferred R7 groups of formula IV
[00150] ; Awetd@ et BisEereed pbaskimenis jof fammile V2 y ip doamlygomppunds have the
£vf.ed enbodi ments of fornula IV, R8 groups are
generalf&ﬁ%ependently hydr ogen, or an optionally substituted
group selected from al kBl Raryl, aryl (C 7)al kyl,
-N(R) , -CHNR) , -CH , _ CH SR, -(CH) N(R')
-(CH) OR -(CH) X @@\I(R‘), SOR, or
-S(O N(RO. In rmre pr fer ed Jenbodi nents of formula
IV, R8 groups areeq tly H M, CF,
et hyl, propyl, butyl, pentyl, C-Calkyl), -CON\H,
-COQ(C - C al kyl), - CH OH, -SO{C -C alkyl), -SO NH ,
S N(CH) , or optionally yybstituted phenyl or benzyl.

. I\/bs&ﬂ;g{befer{eq R§B?4ro s of fornmula IV include those ;
wherein eggly & o> %, Kapf eamlp {sc?@ﬂz@pbechg@maﬂermbgm ansirhereif, and R

is habgelg ?ﬁﬂrrg\t!%’ Fyﬁﬁ%t&laﬁ% %q%ﬂ&gec%r ‘%Baéeﬁ%e nZopyraz 016{3 '2,5{1 :%%]kyl

-NR’)z, -lﬁlihbmﬁbf,aﬁﬂl’ --B}&OR’,XSR XEH,8RY -GOORACINRGORH -CORRRI)S, or
SO N(ﬁédr ogen, acyl, I|-oxo-2-nethoxy-ethyl, 1-oxo-propyl,
-S(0) thyl sul fonyl, ethylsulfonyl, benzyl, and ring Ais

[00151] PiheBiter 9fé§’érﬁbﬂ3én|1%d§ﬁ&ﬁ§ bf ﬂirthlaVWI b ﬁéﬁ 9, or 2, and compounds have
trifiuoronethyl ydroTl\}/ al kyl , “or al koxy,
ri

the structyeof &prgmilag, Vl'rétth@ié ng Ais
2, 3- D hydge- tggnzo[l 4] di oxi n-3-yl. [00426] gk one
errbodl ment Wf forrrul a |V-A, Rl hydrogen o nethyl, and

R2 ® th 5- x1
swm I \N R7 >I<2 Xf\N R7
X3 pZ .
X4 N)\@ R3 N\X4 N/)\©




met hyl - pyrazol -3-yl, 5-fluoro-benzopyrazol-3-yl, or

benzopyrazol -3-yl, X1, X3, andX4 each is CH, R3 is
whyasogsss or benzyl, and ring A is phenyl optiPCEUE2004/025559
* "substituted with halo, trifiuoronethyl, hydroxy,

al kyl, or al koxy, preferably, nmethoxy, or ring Ais

2, 3- Di hydro-benzo[l, 4]di oxin-3-yl.[00127] In one

enbodi ment of forrrula IV-A, Rl hydrogen or net hyl , and

R2 is methyRt NIB met hyl - pyrazol - 3- yIR\N

5-fl uoroz{genz pyrazol -3-yl, or benzopyrazol -3-yl, Xi,

X3, andy

ISH3 Is hydr ogqu yl g7and ring
Ais phﬁ@yl opt onal |y substitutled th haI g, hydroxy
or al koXyx4p , methoxy. 10g RE
enbodi nent of for IV-B, Rl is hydroge met hyl ,

R2 is nethyl or 5- uor obenzi m dazol - 3-yl;
S-nethylinyglgzol -3-yl, X1, X3, and X4 eaghpis CH2, R3
i's hydr ogen al kyI benzyl optionally substituted with
car boxy- G B\,qul al kyl sul fonyl, &y-R?

met hyl car hpxyet hyl, 1-4 alkylcarboqyl

met hoxyge bor];pl or benzoyz,~8h0
phenyl [ th 2- hydr O>S%é tri|fl ugronet hyl ,
4- met hyl'> acid, 4- tigfhy

2-CM al koxy pref g y, nmethoxy. [00129]
enbodi ment of for IV-B, Rl is hydrogen>et" net hyl,
R2 is net hyi-(pr 5- fluorobenzim dazol - 3yjly X1, X3,
and X4 eagh is CH2, R3 is alkyl, benzyl optionally
subst it utfeg-®i t h car boxy- CM al kyl, al kihg&f onyl

acyl , gt hyl car boxyet hyl, al kyl carbopyl , | or benzoyl ,

and r)¢2' ONA R phghyl substltut ed wgt 4 glr o
2-triffsl ugr ong or 2-Cl-4 al koxys plefe abl
met hoX# one enbodi ment “ok4 -B, R1
and R2, each i jhyl, X1, X3, and X4 each R3

is al kyl, benzy ptionally substituted with

car boxy- G v4.jal kyl , al kyl sul fonyl, or bafgzpyl, and
ring Ais phepyl substltuted wth 2- hydrox or 2-C

al koxy, M r abl y, met hoxy. [00131] IR\,@ enbodi ment

of formulallV-B, RL and R2, each is npth , X1, X3,
and )5|<2 N  R7 - x2 SN R
Saua Z X3 l =
N

X N
VI-K VI-L
R1\ R2 R1\ R2
1 1
S X ﬁN R7 O/X l N N R7
x3 ~ \ 3 /
N X* N
VI-M VI-N

wherein each R!, R%, Xl, Xz, X3, and X* is as described generally above and herein, and R’ is

halogen, CN, NO,, or an optionally substituted group selected from C)_4 alkyl, aryl, aralkyl,



is CH2 R3 is alkyl, or benzyl optionally substituted
Wi th carboxy-GC -4 alkyl, and ring A is phenyl
wammsmmm ed W|th 2- hydroxy or 2-C al koxy, pr eP€r/E8i094/025559
~frethoxy. [00132] In one enbodi ment of formula I'V-B, R1
and R2, each is nethyl, X1, X3, and X4 each is CH2, R3
is al kyI benzyl opti onal |y substituted with
car boxy M al kyl, al koxy, and ring A is 2-hydroxy
-NR’)z, rﬁiéqN(R Jor-OR’ G@Iﬁ%xﬁﬁie@{zsm LOO0O8HY’, INRGOR’ e DON(Re,dr
-S(O)N(g formula I'V-B, Rl and R2, each is nethyl, X, X3,
dx4 each is CH2, R3 is benzyl optional ly substituted
[00152] WIIhhstﬂHrdtlﬁBtyp@MrﬁHthbocﬁinkmycor@Bﬁnds g el mvéntion are defined
hydr oxy phen 00134] In one enbodi_ nment_of formul a
a°°°fdm$f\)° pRef ffernmileg Xg’e C,afHDRYTFE, Yt MI-G, VI-H, VI-L,
VIJ, nwm AR ML, o3 VALN, éldr@Iefo' mbﬂé" diﬁgpén of R, R2! RYof R? Sre further
ydr oxyphényl, 2-fl uorophenyl
defined atccorﬂmam oneotpbrsiodroylallef, thé fadlpwild@o8ps | n one

:mogz gt zo{fﬁi?g‘ghw}}lg%gﬁlﬂﬁé%{k’zgﬁ}eciég%&dr O%e or %rmern{)ergcll ‘aryl ring

5- rTEhivjhg 0451 lektct oatords Yrldepéridetlydsdldeted from N, O, or S; a 3-7-membered
2-trifluorometh I henyl or phenyl . [00136] I'n anot her

enmbodAtirated, oRp juisqifpRated nEng )hag]@BSQ'I:;t hetergatomsnipdependently
and Qeg@?&i" Bdm R d ‘Ur'%“ 6t éf %tﬁ)cfn%ﬂy %ﬁgsstlt%eé idﬁé\é}ﬂ?fnﬁicngmup,

each ,
genewabiein @trmbr mmrs m@ﬂwﬂme abxwm tlam €1 neliphatic gfddP hi/dptionally and

T L ST BL T\ G0 D o

S=0, SOs(NR)20r @IRISORe remaining two or three are each
CHR4. In nore preferred enbodi nents of fornula V, one

ofb- xiach@cumwedrf Rais ndgpendently bydrogem @ taneontienslin ubgtituted
LI el Csfihly GRl. Caé;d‘ﬁifl’”ﬁﬂ*l'”%lﬁﬁaﬂg’?e RRANC.CHNR),,

g structures
—CHZOR -CH,SR’, -(CH,),N(R?),, -(CH;),OR’, -(CH,),SR’, -COR’, -CON(R?),,
SO;R’, or -S(0)2N(R"),; and

c. each occurrence of R* is independently hydrogen, halogen, CN, NO,, or an

optionally substituted group selected from Ci alkyl, aryl, aryl(Cy.¢)alkyl,
-N(R’);, -CHN(R’);, OR’, -CH,OR’, SR’, -CH,SR’, COOR;, -NRCOR’,
-(CHz):N(R’);, -(CH2);0R’, -(CH;),SR’, -COR’, -CON(R’),, SO,R’, or
-SONR ).
[00153] In still other preferred embodiments compounds of the invention are defined
according to any of formulae VI, VI-A, VI-B, VI-C, VI-D, VI-E, VI-F, VI-G, VI-H, VI-I,
VI-J, VI-K, VI-L, VI-M, or VI-N, 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 optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CH;, (CH,),OCHj,
CH,(CO)OCH,CH3, CH»(CO)OCH3, CH(CH;3)CH,CHs, or t-butyl, or n-butyl;



[00154]

X N

f VVAV-B1 R2 R3 7V-CV-DNV .O X2 N.xlI N

XA NN. ( )yV-E V-F V-G V-H>y V-1 V-J QX3 X ( )y
wO200501485§ 00138] As descri bed general |y above PQF/US2004/025559
= ronpounds of general formula V-A through V-N, Rl and

R2 are each independently hydrogen, or an optionally
substituted group selected fromaliphatic, a 5-6

menbered aryl ring_having 0-5 heteroatons

i degaeln dequriencs of BE isindépendentiyti.ofenCFoejfydnpropyl, butyl, pentyl,

sul f

uns a¢g$%? (;ﬁﬂ?yﬁh ; 'ﬁ@ﬂ%ﬁg © SCQBE 1[623%1)? r -Bﬁ%&)ﬁ?' I-5)/02(01-C4a1ky1),

C.

In

-SO,;NH;, SO,N(CH3),, or optionally substituted phenyl or benzyl; and

each occurrence of R* is independently H, Cl, Br, F, CFs;, Me, Et, CN, NO,,
-COOH, NH;, -N(CH3);, -N(Et);, -N(iPr);, -O(CH;),OCHj3;, -CO(C;-Cjalkyl),
-CONH,, -COOCHj3;, -OH, -CH,0H, -NHCOCHj3;, -SO2(Ci-Caalkyl), -SO,NH,,
-SO,N(CHs),, piperidinyl, piperizinyl, morpholino, or an optionally substituted
group selected from C,4 alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy.

still other preferred embodiments compounds of the invention are defined

according to any of formulae VI, VI-A, VI-B, VI-C, VI-D, VI-E, VI-F, VI-G, VI-H, VI,
VI-J, VI-K, VI-L, VI-M, or VI-N, and one or more of, or all of, RLR?, R3, R* or R7 are further

defined according to one or more of,, or all of, the following groups:

[00155]

a.

R! and R? are each independently optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CHs, (CH,);OCHj,
CH,(CO)OCH,CH3, CHy(CO)OCH3, CH(CH3)CH,CHj, or t-butyl, or n-butyl;
each occurrence of R? is independently H, Me, CF3, ethyl, propyl, butyl, pentyl,
CO(Ci-Cjalkyl), -CONH,, -COO(C;-Csalkyl), -CH;OH, -SO,(Ci-Caalkyl),
-SO,NH;, SO;N(CHj)z, or optionally substituted phenyl or benzyl;

.. each occurrence of ,_R4A is indcpendently H, Cl, Br, F, CF3, Me, E.tg CN, NOz, _

-COOH, NH;, -N(CHj);, -N(Et);, -N(iPr);, -O(CH;),OCHjs, -CO(C;-Csalkyl),
-CONH,, -COOCH3;, -OH, -CH,0H, -NHCOCHs3;, -SO4(C;-Csalkyl), -SO,NH,,
-SO,N(CHj3),, piperidinyl, piperizinyl, morpholino, or an optionally substituted
group selected from C;4 alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy; and

R’ is Cl, Br, F, CF3, Me, Et, CN, NO,, -COOH, NH;, ~-N(CH3),, -N(Et)z, -N(iPr)y,
-O(CH,);0CH;, -CO(C;-Csalkyl), -CONH,, -COOCH;, -OH, -CH;OH,
-NHCOCHs3;, -SO,(C;-Caalkyl), -SO,NH;, -SO,N(CHa),, piperidinyl, piperizinyl,
morpholino, or an optionally substituted group selected from C,.4 alkoxy, phenyl,
phenyloxy, benzyl, or benzyloxy. “

Representative examples of compounds as described above and herein are set forth
below and in Table 2.



het er oat ons i ndependently sel ected from nitrogen,
oxygen, or sulfur, or RlL and R2, taken together wth
W b@sni4ssogen atomto which they are bound, forP@T/ES2004/025559
= ppticonally substituted 3-8 nenbered heterocyclyl or
heteroaryl ring having 1-3 heteroatons independently
seI ected fromnitrogen, oxygen, or sulfur, wherein R1,
gany ring formed by Rl and R2 taken together,
i A i ndependently optionally substituted at one or
QI & cambo atons with 0-4,occurrences of -R%H and at
one o Jubstitu l- nitrogen atons
[0013Y ¥tain pre egh.enhodinent s, cgrrp nds
of any of V-A through id m r RL nor R2YS |
hydr o and Rl and R2 aNe each i ndependent |
sel ecgdjfroma 5- or 6-nmenpered aryl ring hav ng 0-5
het er oa®ons i ndependent|y-setected fromN, S, a
3-7-nmgnpered saturated or partially unsaturatgg ring
havi re%’ 0-3 heteroatons independently selected fromN,
or an optionally substituted aliphatic group,
feghPHene units in the ahjphatic

grougj ar and igpdependently aced with
NR, N R(Cg) , > R, SO A NR). S0
In npre, preferred enboNi of any of fofnu| -A

thro - N, both RL and are an optional 'V
subsgljtuted aliphatic grotpy wherein one or ng
met ffiyl 8ne units in the alatic group are optignal ly
and Trdependently replacedwith NR, , (COO' (CO,
NR(COI4 (CONR, SO (NR), ®5 (NR)SO . In yet of-ger
preferred enbodi ments of any of fornul ae V-QB hr ough
gwen Rl and R2 are an optionally SfD uted 1-4
i c group, wherein one or nore met en.u '
atic group are optionally and
inde|en y replaced wt , ., (COO
NR, SO (NR), R) SO pr eferred and R2

groups are optionally sub t ed net hyl, y

cycl yl, n- propy-lo ~ nyl , cycl obu ( )OCH
CEE) 9 S ~CH (CO CH( CH

)

qr t- butyl n-But yl . Mbst pr hred Rl and

{s

R2 of any of mul ae through V- N i ncl ude
thoseI],Ts£0\Nn bel ow in Tabl 2 [00140] h ot her
prefe d enbodi nents of of fornul ae V-APﬂrough
V-N, one of Rl or Rﬁj:i @/

S
r \
N7 I\\l/
OH

I-10 I-11 I-12



I's hydrogen and the other of RL or R2 is a 5-6
menbered aryl ring having 0-5 heteroatons
W(]) pabsperssent |y sel ected from nitrogen, oxygen,POr/US2004/025559
sul fur, or a 3-7-nenbered saturated or partially
unsaturated ri ng having 0-3 heteroatons independently
sel ected fromnitrogen, oxygen, or sulfur. In other
enbodi ments of any of formylae V-A through V-N, one of
R or i s hydrogen, e other of RL or R2 is an

0 ally substitut | s_group, vvherelrir\jne or
e

lLepe units in the a atic group a
opti onfl |} d i ndependentNyt aced with NR
(CO ONCQ.~ NR(CO), (CO) N SO(NR) or

[00141] t\Fpr t hose embodi nerft sy descri bed addveNar

her ei or any of faLNul A through )

or RRXs a 5- or 6-nenbelied aryl ring ha

het @Poat oms i ndependent 1§ sel ected from ,

a 3-71msnbered saturated paqpartially unsaturgjgd ring

havi n 0- 3het er oat ons i ndependent |y sel ect ed from N, ,
referred Rl and R2 groups are se from a

f(R)(R)VVi gR6R5®§;/\©/

N \\/O \NJ/ )
|

N
H
1-16 I-17 I-18
OH
N
o
QO ‘QO
R19 1-20 1-21
OH
OH
C, CQ
N | \N
| N
Na
NH

o o o)

1-22 123 1-24



RS NNNN(R)zgt 6 (R)z (R) UWXR6 Xy z aa bb
wherein each R5 and R6 is as previously defined and
We@2wh/0r455% | ndependently 0-4. Most preferred rPemBES2004/025559
= tnelute” those shownbel ow in Table 2. [00142] In still
ot her enbodi nents of any of fornulae V-A through V-N
Rl and R2, taken together with the nitrogen atomto
whi ch they are bound, forman optionally subééltut ed
358 ber ed het eroc bHri ng having 1 roat ons
peﬁdent ly sel ect fromnitrogen or ygermn. |
Cefta 6rred enbgdigeNts of~any of fornmjl a
t hrowg ® Rl and R2 a'e/t toget her wi i
nitroggn atomto which they aré bound and form a 3-8
menber®H het erocyclyl group_sel ected from / ccd
ee NJf ( )z ff gg h V\,herei ]each R5 and R6 i & as
z

lously defined and eacy i s i ndepende @ 0- 4.
N\_NH I
I-25 I-26 I-27
() ®
N N N
rED FLD LD
NS NS N
N ©)\N N
I-28 I-29 I-30
Ho N = P Ho N7 Y Ho N7 |\
o o0 O
I-31 I-32 I-33
OH
. oC.
©;//N OH NI\;\O/
Z
Nﬁjij/ N |
N N N

] Jo

I-34 I-35 I-36



[00143] In other preferred enbodi nents of any of
formul ae V-A through V-N, RL and R2 taken together are
wopiosonEss y substituted pyrrolidin-1-yl (ff), PCT/US2004/025559
" piperidinl-yl (dd), piperazin-1-yl (cc), or
nmor phol i n-4-yl (ee). [00144] As described generally
above for any of fornulae V-A through V-N, when Rlor
[ P 5-6 menbered aryl ring having 0-5 heteroatons

R2 i

i gaendent |y selected fromnitrogen, oxygen, or
urnN_or.a 3-7 rreébered saturated or (t)artially

unsat uréri ving 0-3 hetero i ndependent |y

sel edted gm gen gen, -or f ury. or_when

and R2} taken toget ér| it ot troge affomyo

t hey N bound, for i ong subsi4 eN3-

merrbﬁeg]\heterocyclyl or heteroaryl ring having 1-3

het &r 08t oits i ndependen

Ny selected fro % rogen,
oxygess7 or sul fur, the rjBg can be substitutegh wth up

to féwr I ndependent occuyryences of 'R5. [00145] h
red enbodi ne ny of fornmul @Ht hr ough
N, X_i S~0- | pref eqred enbo nt sy of any. .
of frﬂl aé‘ll%)@rough ﬁd hej'?' N
d.

uns e 146] Rrg d_R&.g¥oups N f
for rrulgae V- A through V-N, lwhen present, are

i ndependent |y hal ogen, QI’\N\NCh or an optiondfly
substigput ed group sel ectggdyfromal kyl , aryl, §%‘2yl (C
Jalkyl, -N(RZ) , -CHNR) , OR, -CHOR, , -CH
SR, ORCR, -NRCOR, -(CW'N(R) , -( , - (CHa)

SR, -OR, -CONR) , SOR, or -SO N _lp nore
pFef &¥T efi” egbodi nent s of Nanyr o, f or mul ae™x-
AN

u
ups are e ﬁ Sdently d, BrN\FI CENH
Et, CN, NO, - NH", -N(CH) , -NCEt) ]
N(TPr) , -QCH) “ -CO(C -Cal kyl), -CONHN- - COOCH
, -Ofly3-CH OH, - NHCOCH , 5440 (C -Cal kyl), igé\lH - SO
N(CH) , piperidinyl, pi Eerizinyl, nmor phol i no,” or an

Lotial |y sybsti t utethgPbup selgcted f
enyeRy, N |, yOr_beRgyhoxy
I R | B

“gxoups of any NFRul ae
i ncl Nde se shown bel owJ piTabl e 2. [00147
preferned enbodi nents of any of fornulae V-A tjhrotligh
V-N RBNgr oups are independat|y hydrogen, or _ah_

optionally substituted gygup selected from gl kyl,
ary F98 98 14

o OH o OH
/Nl NJL\ /NI N/u\// _N
N Na X | N./
//S\\O
I-49 I-50 I-51

OH OH OH
% CQ//N | ©;(/N I
0

Na N_ # Na N Na N

S
P~
_N_ O \g/\ g

[00156] I-52 1-53 or 1-54.



aryl (C 6)al kyl, -N(Rz) ,
-(CH) NR) , -(CH) OR,
WO 2800R558 or - S(O N(R2)

-CH N(R)
-(CH) SR,

-CHOR, -CH SR,

“COR, -COON(R)

In nore preferred PCT/US2004/025559

" enbodi nents of any of fornul ae V-A through V-N, R6

groups are each independently H M, CF , ethyl,
propyl, butyl, pentyl, COC -Calkyl), -CONH , -COQ(d-C
alkyl), -CHOH, -SO (C-Calkyl), -SONH, S N(CH) ,
[00157] orTabjd 2. ofednhplessaffi3dniounédofffoemula Ior benzyl . Most
pref-erred—R6—groups—ot—any -
Cmpd| include tStosmrehown bel ow|i [Ciigb| e 2. [ 00148fucksre
described generat ty above| f Tpoundsof —formutra—Vv=A
through V-N, ope or nore of X, X2, X3, or X4 is CHR4
or NR3. In prgferred enbodipents of any of forg .ae, .
V- A through {4 g1 oups are|ijndependent|y hydroden/: *
hal ogen, CN, , or an optjonaljy substitut, roup
. sel ected ffomal kyl, aryl aryl (IC . )alkyl, -N(R') ,
-CH N(R. R, -CHOR,|SR; -ICH SR, CQT=¥
- NRCORY¢% AV ’-\ -(CH) OR _ > 3
(R SO R' +50 N(R2Z) . e er'f ed ‘
nts of any~of forul ae \/ rough V-N, R4 ]
groups are each independentiy H, , Br, F, CF, M,
Et, CN. NO, -COOH, NH , {N(CH)}{, -N(Et) : -N(iPr) :
O(CH)OCH -CO(C - CaIkI,-CO\lH,-COOCH,-O—L
-CH OH, -N " -SO (C {dalkyl), -S&NH , -SO N(CH)
, piperidinylg |per|zrnyl, mor phol i no, an
optionally s h.stltut ed group selgected ® @ #4 al koxy,
phenyl, phea§lOxy, benzyl| pr benzyl oxy. “\bst
2 preferred RA %roups of any pf ¢f of nul ae_ V-
i ncl ude HRQEEE s bel ow|i|n Tabl e
pief er red \an of any of f
@ R3MgHOUD'S \- 4y dr ogen, or fa
st Tfut ed group sel ected ffromfal
aryl (G -6)alkyl, -N(R) ,|-CHNJR) , -CHOR,
SR l(‘l-l\ I\I(D'\ i ((‘I—I‘ OR\ _(CH) SR\
-COR CO\l(R') 2 S 2R‘ br{ I'n npre preferred
e ‘|nents R3 groups are |each |ndependentluy H, M,
CF |~ yl, propyl, butyl] |penty]
- p Cr C alkyl), {-|CH OH
NH | ) or optional |yl subsfti
3 Wabasd) 7
‘"’C'»*s
HyC 4
= N e,
LN " \ 4
. HN
¢ N \‘ P 8 =2
N CHy




benzyl . Most preferred R3 groups of any of fornul ae
V- A through V-N include those shown below in Table 2.

WO 0360455 yet ot her preferred enbodi ments of POF/DIs1084/825559
y is 1 and conpounds have the general fornula VI: N N
R7 VI wherein each of Rl, R2, X1, X2, X3, X4, and p is
as described generally above and herein, and R7 is
hal ogen, CN, NO ., or an optionally substituted group

Ccmpd| selected gurlgmrgl 4 aI kyl', | ar¢hhpa BT @l kY1, - N§Rydture - CH
NCR)-2; QQ‘ - SR -COOR - NRCOR'
-CON( R’ ) or S( O) N( R){.| [001b1] In other\preferred
enpodi nents of formula VI| p is |} 1, or 2, ang
coimpaunds have the structure of fornulae V- )f ough
VI A2 RNNR RTX Rl X4 3'N VI-A VI-B NJRZVWY]-C
VI - DRé2 "X e

9 13
10 14
11 15
[ 3
s s o " \N/NH
HHN H
12 16 Py
® -
F
al -
:




VI-EVI-FV2R JVI-GVI-HR7 X4 VI-1 VI-J R7T R7

VI-K VI-L R7 VI-MVI-N wherein each Rl, R2, X1, X2, X3,
W@reX414588 as descri bed general |y above and herBCTS2004/025559

andR7 is halogen, CN, N 2, or an optionally

substituted group selected fromal kyl, aryl,

aral kyl ,-N(R) , -CH N(R) -OR, -CHOR, -SR, -CH

SR, -COOR , -NRCOR , -CON( . or -S(O NR)

R)
00152 I i LI other pref enbodi nment ounds
Cmpd [ + n] i m‘ﬁdﬁgn are def_pi ne%k&j rding to g%t\yﬁ&ﬂpe
forrrulae \Y/ <A VI-B, VIIC M-D, VI-E VI-F - G
VI-H V-1, . VI-K, VI-L, VIFM or VI-N, and
or nore of, Il of, Ry R2, R3 or R4 are furtherA
defined accorgdj ng“to one ory nore| of, or all of, the /Nu
fol l owi ng geBups: a. Rl and| R2 afe each kndependénthy
17 0y or 6-nenpetied| arylori Vi 0-5
hdependent | y |sgl ect ed*fT oM N, ¥ Na
atagated or fppartially unsat ul t 4 -
ons i ndependeptly sel ect ed from
6ptional ly| subsfituted aliphati‘e,
s
18 22
19 23
Ny HY
"N = “N/
HN
20 24
I g sj\\‘"
u,c.\o H o w
.
.
;




WO epbacsss wi th NR |

wherein one or nore nethylene units in the 1-4
al i phatic group are optionally and independently

(COO
(NR), or (NRSO; b.
i ndependent |y hydrogen,

X CO),

NR(CO), (COERUSIBON/025559

each occurrence of R3is
or an optionally substituted

group selected fromal kyl, aryl, aryl(C *)al kyl,
-N(R)Y ., -CHNR) , -CH , -CHSR, -(CH) NR) .
Cupd| -(OH) ORyudifdl ) SR, - ORI cup@N(R) ', SOsRuctufl
SCO—NRI)—; e—each-oteurrence—of R4 1S
i ndependent | hydrogen hal pgen, | CN, NO ,
optionally stituted grqup sel ected from al
aryl, aryl gl kyl, -N(R) , -CH NR)
R, SR, - R, COOR, [-NRCOR}], -(CH)
-(CHz) ORuy 'CH) SR -COR], -CDN(R)
25 N(Ro) . [0D153] In still gthek9preferred enb
Jo wthe invention are definedxaéc
’ , VI-A IVI-B V|-C, W#R,.-
' VI-J, VII-K, VI{L, VI-M or W -
gt all of, RlL, RR, R3 or
further defi ned according|{tp one|or nore of
of , the TolTow ng groups.: Rapd RZare each
independe optionally qubstituted nethyl, ethyl,
cycl oprop -propyl, prapenyl, jcycl obutyl, (CO OCH
CH,(CH) “”CH(CO)OCHCH,CH(CO)OCH,‘ €
) CH CH butyl, or n-butyl;b. each occur ¢ of
26 R3 is |na pendently H, M, 3F§0 et hyl , prppwl, Watyl,
pent y WC -C al kyl), -CQONH, C-C al S
OH, %SOll(CL C alkyl), -SO|NH , SIN(CH )& yr ™
opt i orral WV SylSRy t ut ed phanyl or|benzylli _ahd c. ed&th
occurrence’yo R4lis indepgndently H O, Br, F, CF,
Me, Et, CN - COCH, NH -N(CH ) , -N(Et) ,
- N(i Pr) “OCH) OCH, -G C -Clalkyl),
27 31
28 32 o4 “\
o0




-CONH , - COCCH ,
Cal kyl), -SO NH ,
WQLEenisiny|
group sel ected from al koxy,
or benzyl oxy.

-OH, -CH OH,
-SO N(CH )
nor phol i no,

[00154] L still

-NHCOCH , -SO (C
pi peri di nyl,
or an optionally subBtT/US1004025559
phenyl , phenyl oxy, benzyl,
ot her preferred

enbodi nents conpounds of the invention are defined

according to any of fornulae VI,

VI-A VI-B, VI-C

Cmpd

viou o SEPe

and nnp ar

-1, VI-J, - 1-L
\éud§%¥¥499

or _all of

33

R3, R4 or R7 are further
more of, or al
ch &ndependently opti

yclopropyl
)

are e

g groups: a, R and R2

but yl ; 2
B3 i s |ndep y H M, CF | ethyl,
propyl , butyl
-C aIkyhk"‘GH H,
, or optionally substitut
occurrence of R4 is indep

according to one or

b.

L kyl), - {' - COO(C
yl), -SO NH , N(CH )
yl or benzyT$”c each

y H O, Br, F, CF,

34

A e | — N LD
ve, =t —CiN

“N(i Pr) O(CH) OCH ,

,-SO(C :ayl) -SONH
nmor phol i no,
gr oup selected from al kox

pi peri zi nyl®,

plperld
an optiona
oxy, phe
3.4 R7 is C

3 - N( C}B)

'(DH T NCE)—;

al kyl), -CONH ,

(CH) . pipeci/dinyl,
ptionally substituted

|, phenyl oxy, benzyl,

35

or benzyl oxy.
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[ 00155] Representative exanpl es of conmpounds as

descri bed above and herein are set forth below and in
waawbe1a580H OH 1-2 1-3 OH 1-5 N J -7 -101- 14 »O/US2004625559

1-17 1-18 OH NN -19 1-20 OH NH H -22 1-23 1-240H OH

OH NN NH V-NH

Cmpd Structure Cmpd Structure

41 45

42 46

“OH
&
43 [ 47

44 48




1-25 1-26 1-27 .0 OHNOH NOH NN 1-28 1-29 1-30 HO
1-31 1-32 1-33 OH OH .N N. 1-34 1-35[00156]

wa282p06367] Table 2. Exanpl es of Conmpounds of PEDUN2DE025559

I : Crpd Structure Cnpd Structure CH, Crpd Structure
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Cnpd Structure 13 10 14
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Structure
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OH
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56




H, C HCnpd Structure Chpd Structure NM NM HH M 17 21
18 22 N\M H :/ 19 23 HC HH M 20 24Cnpd Structure
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CCH) fTT 36 40 I | MC CMCnpd Structure Cnpd Structure

OMIl 4145 J1JjO HMONOMCH f 42 46 "' CH . . CM
Wo2@0sOMs] Il N 43 47 CM CM O OV PCT/US2004/025559
Cmpd Structure Cmpd Structure
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CM 44 48 CM MCnpd Structure Crpd Structure O M 49 53
HCM 50 54 O0HCM 51 55 CH OH CH, 52 56 H, CCnpd
w®Rao1436& Cnpd Structure C 57 61 CH, 58 62 M BECT/US200H)25559

CM 59 63
Cmpd Structure Cmpd Structure
73
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CM 60 64Cnpd Structure Cnpd Structure 65 69 OM 66 70

H'" 67 O711 68 OH72 1 1 H CCmwpd Structure Cnpd
weooaot4ss®e | 73 77 - MC " 74 78 T CM OrhCT76S2094/025559
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Cmpd Structure Cmpd Structure
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L 76 80 1Cmpd Structure Crpd Structure [ OM 1 85\ |
82 86 OMHT T 83 87 Il HCCM84 88 ) T T.Cpd
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/' r MC91 95 CW 92 96Cnpd Structure Cnhpd Structure .

CH, 97 101 98 102 99 103 CM CH, 100 104 CH, Cmpd
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CH, 115 119 C CH, 116 120Cnpd Structure Copd Structure
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OH 135 OHH C CH, 132 H OH 136 OH CH, Cmpd Structure

Cnmpd Structure CH O=S=0 137 141 HC OH CH H, C 138 142
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H, CChpd Structure
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CH 145[00158] 4. Ceneral Synthetic Methodol ogy:

[ 00159] The conpounds of this invention may be
w@e@patssss i n general by met hods known t o thosePGkUE1084025559

in the art for anal ogous conpounds, as illustrated by

the general schene below, and the preparative exanples

that follow [00160] As described in nore detail in

the Exanples herein, and _as shown generally in Schene

Cmpd| A bel ow, gpgRfld on of a desiliEhhd
hat ar goevel ochaxvanona-1.-car OX¥| at
LI A T~ ) UU] OT UTTo7v T TUT IO - o AT

Structure

et hanol with NaCEt at OC, [ gnd subsequent reaction with
phosphorus oxychl oride, bprlon trfi brom de and a de<ired

am ne, forlofd by debenzyliati on and reactipa—f th an
appropriaté¢ chloride genefates clonpounds ofl geg
for # 6chewe A Preparatign of C6_Aza_@

121 El ab an IR L a COR XB |H®RL UL A [ 00 ;
coldi t ons*T 3 snd ,|QgHC | ii. ! b)
i. 1, NaOEt, BeQ® ii. POO|, N |N-di npityletis)
benzene, reflux; iii. RR/NH THF/ CH C1 , RT,c) '

H, AcOH 90 C d) R-CL,E| N QgH A . [00162] It¥
be appreciated that this pethod jcan be utilized to

prepare‘a'vaELety of —conp 45— [[00163] Schenme B betow
depi cts thefdPeparation of |C7_Azla_6 conpounds and

el aboratiof: Scheme B: Preparation of C7_Azg 6 and
El abor at ifdon™2X g 3

e .
N T 4 iu oM
122 126
LIS e
e ¥ : ’\u:’
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N
124 128 e 2Ny oM
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. . ' \H
He ¥ N




ORHNV NR' X [00164] Conditions: a) i. Snd , CH C

;i Bt N CHO ; b) i. 1 NaCEt, EtOH ii. POQ
woRMNsdi4set hyl ani | i ne, benzene, reflux; iii. R RCIMBS2004/025559

THF/CH C1 , RT;c) Pd/C, H, AcOH, 90 C, d) R-CL,Et N,

CH d . [00165] Schenme C bel ow depicts the preparation

of C5_Aza 6 conpounds: Schene C. Preparation of

C5-Aza 6 and Flaborations |_a b1l X JRN-NNXN

NS

Cmpd| XA[00166kuGensh Lions: a) || Gaipd) OH O ; iSwruckipeH H
t LV B 7 T ety }

i
refl ux; ii. R R NH, THF/O—I Cl, |[RT; c) H, Pt , TFA,
Et OH, d) Et NCH d|.| [001467] Scherme D #gel ow
depi cts Jrepar ation of |[C8_AZa 6 conpoung =and
el abor at i Schenme D:. Py eparat|i on of Aza 6 and

El abar.g |os~,RR2 N Ej

| 133

ae ¥ VN

129

130 e NP N o A
. HyC
S Jr':j 134 : g‘m on
P
H

Hat L
131 . ] oM
B N k <

132 Hye
= IN oM 136 N o
\N/ﬁ e N |
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a, b X NR3[00168] Conditions: a) i. Et NCH O ;

ii. NaOH, HO reflux b) i. POO , N Ndinethylaniline,
whenwzensss reflux; ii. RR NH, THF/ CH Cl1 , RT; BQT/BSI04/Q5559

, TFA, EtOH d) R-Cl,Et NCH O . [00169] Schene E

bel ow depicts the preparation of C5_Oxa_6 conpounds:

Schene E: C5_Oxa_6 compounds NH V[ 00170] Conditi ons:

a1, '\JaCEt_,_Et_Qzl,_Lei_Lu 1 PQC
Cmpd N N- di et Syrhamdel i Ne, benzenec,ﬂpafl ux; ii. RSBuNﬂre
THF CHCt——RT—100171i—Scherme—betow-depietis—the—
prepar ati on @f CG_Q(a 6 cagnpounds: Schene F: Oxa_6
conpounds XIC R NH o * (1) [00172] Conditi on33—oa) i
1, NaOEet, EtOH, reflux; iil |POC
N, N- di net h\] aAi | i ne, benzgne, reflux ii.
THF/ CH C1, RT. [00173] Schefe bellow depl ct s
137 pr epar a¢Teg=of, Cloxa_6 cqnpolfids: [00174] Sc erre G
C7, Oxa npunds  NH (D [[ 00175] Condi t pOngs
Na O OHRNT & %, ii. ROOI , N, N-dinme
benzemng, e ¥
138 142
w.e
L
13 s i
e 8 =
CH,
o—-sl_—_o 2
CJ ,.
140 144
nye ¢ =, /‘\@ e s ¥ J\©




reflux; ii.

R R NH, THF/ CH C1,

RT. [00176] Schene H

bel ow depicts the preparation of C8 Oxa 6

wWewpoumses: Schenme H C8_(x

a_6 conmpounds 2-X | PCIVUS200M25559

A

- gl o311 J] L"NHH(HO B [00177] Conditions: a) i.
GSONCOCHO ; ii. KOH,L HGO b) i. POO N
Ndi net hyl ani |l i ne, benzene, reflux; ii. RR NH, THF/ CH
Gl RT—¢c) Pd(Ph ) Na , CHCN, HO reflux [001
Cmpd 78] ScheBauttukel ow depi ctp the preparation of
€5_thira—6—conpounds—Sch I: C5_Thia_6 conpounds R
CO NH [001¢9] Conditions:ja) i. 1, NaOet, EtOH,
reflux; iid POC , N, N-dipethylaniline, benzene,
refl ux; . RRNH THF/CH C1, RT. [00180] Schene J
bel ow depigt's the preparafion of C6_Thia_6
145 conpounds:Bchenme J: C6_Thja 6 conmpounds COR NH lo |




[001 81] ScheneK bel ow depicts the preparation of
C7_Thia_6 conpounds: Schene K. C7_Thia 6 conpounds R G
WQ@R05/014858 [ 00182] Conditions: a) i. 1, NaCEt Be@US2004/025559

reflux; ii. PO N, N-dinethylaniline, benzene, reflux;

ii. RRNH THF/CHCL , RT. [00183] Schene L bel ow

depicts the preparation of C8 Thia_ 6 conpounds: Schene

L: CB8_Thia_6 conpounds R 2-X s c. H(HO Bs A [00184]

Conditions: a) i. ASONCO CHO ; ii. KOH H O b)
[00158] i 4. Memls&hmmdﬁyﬂcﬁa@ i ne, benzene, reflux; ii. RR

THF/ CH . Pd(P , Na. CO, CHCN HQ
- [00159] r@ﬁfe“{?@eﬁ f é@H@YF&‘)‘IRﬁl 5154.‘/ )Rfélﬁﬂf@i & generah bypaethedsdmown to

those sklﬂ’éd lﬁghéRﬁ}‘lt\l g:r%ngl_l g&@%%omﬁ% h%qﬁuMatéaGoyTtﬁé Berrerdl RN Biiow, and

the preparatlve examples that follow \
[00160] As described in more detail in the Examples herein, and as shown generally in
Scheme A below, reaction of a desired heterocyclohexanone-1-carboxylate and an amidine in
ethanol with NaOEt at 0°C, and subsequent reaction with phosphorus oxychloride, boron
tribromide and a desired amine, followed by debenzylation and reaction with an appropriate
chloride generates compounds of general formula I’.

Scheme A: Preparation of C6_Aza_6 and Elaboration

| - a X'__co,Rr

OR'\ﬂ/\ L ny“\[]/OR' )r§3 I
0 o} )

NH,
b

1)

. R1\N,R2
1

@Ax" ﬁ&@ 3 x‘*f:/)\ @

[00161] Conditions: a) i. SnCly, CH,Cl; ii. EtsN, CH,Cly; b) i. 1, NaOEt, EtOH; ii. POCls,
N,N-dimethylaniline, benzene, reflux; iii. R'R*NH, THF/CH,Cl,, RT; c) Pd/C, H,, AcOH, 90 °C;
d) R*-Cl, Et;N, CH,Cl,.

[00162] It will be appreciated that this method can be utilized to prepare a variety of
compounds.

[00163] Scheme B below depicts the preparation of C7_Aza 6 compounds and elaboration:



[00186] Conditions: a) i. 1, NaOet, EtOH reflux; ii
POCl , N, Ndinethylaniline, benzene, reflux; ii. RR
WORYSOHBSECH CL, RT. [00187] Schene N bel ow depPCt/BS1004025559
preparati on of C6_oxa_ 5 conpounds: Schene N. C6_oxa_5b
conpounds R X -CO R NH [00188] Conditions: a) i. 1,
NaCEt EtOH, reflux; i POC N, N-di nethylaniline,
benzene, reflux; jii. R.R THF/ . RT.. [00189]
[ 00190] Sebegedss ?Bﬂﬁrﬁﬁ°%%7d§%$"g#‘?waﬁﬁénpl es
herein, and as shown generally in Schene bel ow,
reaction of a desired cycl ohexanone-1-carboxyl ate and
an amidine in ethanol with NaOEt at OC, and subsequent

OR' reagt i o vvié'h phosphoru oxy>99ﬂ1o ¢@R' boron
\n/‘[*xi' NG ; arrd—a-—d'eg ] arfy ne gener at es conpounds of
o9 CTyemre

nerlal formula |'. I RAePar ati on of
toesters and El aborgtion CQJ? a b [00191]
itions: a) LDA,

CN, | THF; b) NaOR, R OH,
|

48h, rt; c) NaOR , R4@H , NaOEt, EtOH ii.
POCl , N, Ndinethylanili benzene, reflux; iii. RR
NH, THF/CH Cl , RT. [O®192] |t w,l| be appreciated,

that this method can be utiRiae® to prepare a varRetyyR
N

of conpounds.[00193 Scherzrg1 P lbel ow depjdts the2X1
preparation of bic C aﬁkeloe er s: —Sehene PX =N
Preparation of Bic < J\

d El anNa' |80 -
NH (1) HN T A @an i @

[00164] Conditions: a) i. SnCly, CH,Cly; ii. EtsN, CH,Cly; b) i. 1, NaOEt, EtOH; ii. POCl,,
N,N-dimethylaniline, benzene, reflux; iii. RIRZNH, THF/CH,Cl,, RT; ¢) Pd/C, H,, AcOH, 90 °C;
d) R*-Cl, EtsN, CH,Cl,.

[00165] Scheme C below depicts the preparation of C5_Aza 6 compounds:

Scheme C: Preparation of C5-Aza_6 and Elaborations

o) R1\N,R2

N Cl

2 a,b ‘N
ia \LEU\NHz + 041'\ —_— )l(z jl\/kN

Syd

X NH, X¢X4 N&K@

c
R1\ _R? RI _R?



a, b ()x AX=CH, CHR, CRR, NR S [00194]

Conditions: a) i. LDA, ROC(OCN, THF; ii. b) NaOR, R
W@RA05H84558 rt; c) i. NaOEt, EtOH ii. POO , PCT/US2004/025559

N, N-di net hyl ani | i ne, benzene, reflux; iii. R R NH,

THF/ CH C1 , RT. [00195] Additional conditions for the

preparati on of conpounds of formula | ' and subsets

ossl | PRk 0 SERE OB RN sy 5?ffla<n§3)( R PQCHg1 NN-

dimethylMitihd, b)eﬁzc{neoxaeﬁﬁk ORHVANTD an/@Hzch, RrIH%‘Pﬁz, PLO Hﬁ?A OEtOH; d)
NH ; b) NaOEt, EfOH oo

R’-CL, Ew’lég?%t hyl an: : i ne, benzene refI ux; i | R R NH, '
[00167] T"fch&h'e ﬁjbeloﬂe it l?alrﬁt?ﬁg)rf@' R0 t6hc%|mp%ggc? anrcrieerl]:}boratlons

L
Ring A represe s an 'N- heter oar
het erocyclyl group (as depicted below in Schene R

‘M‘eé&lehi%%? |rr H&?%{)@Eﬁ%&@ %Ega ent Q et her below to

forman optioralfy su

cycl oal kyl, heterocyclyl, aryl, or heteoaryl ring
havi ng 0-3 het eroat ons |nde endently sel ected from
@i t rogen, oxygen, or squuR\\ Béheme R Anidine

XQX‘ [} hesi sﬁland El abgrat | on f\ a( )x R'" HN N NH

kiNf% @ —
l :

h fx® k f O

[00168] Conditions: a) i. Et;N, CH,Cly; ii. NaOH, H,0, reflux b) i. POCl;, N,N-
dimethylaniline, benzene, reflux; ii. R'R?NH, THF/CH,Cl,, RT; ¢) Hy, Pt,0,, TFA, EtOH; d)
R’-Cl, Et;N, CH,Cl.

[00169]  Scheme E below depicts the preparation of C5_Oxa_6 compounds:

R\ .R?

Scheme E: C5_Oxa_6 compounds

0 ' NH
X2 COZR 2 a Xz-o
X3 Np ¥ HN)\® - )\
®



(R)c R RNRJ[00198] Conditions : a) HGO b) NaCEet,
EtOH c¢) i. POO , N Ndinethylaniline, benzene,

WO efosix4s58 i . R R NH, THF/CH C, RT. [00199] | np&I/UK1004/025559
ot her enbodi nents, conpounds of the invention are
prepared via Diels-Alder reactions to provide
substituted tetrohydroqui nazoline noieties as depi ct ed

or70] | BoRGRRE o Oislg"‘bﬁﬁfﬁfﬁgﬁ( 3 B S SRR, benzene,

reflux; ii. CORGNH] 'QHFICHEXJH R’IfL EtOH ii. mCPBA b) 2, toluene,

ref | ux, PCOC N, Ndi et hyl ani | i ne,

[00171] beﬁ%&@ﬁ% P]@PVI dﬁelctﬁ the pRPREabiPn Ofr@FL@FL@POHIRCFmC{SOOZOl]
Further functionalization of inventive conpounds can
be achi eved via exenplary reactions as depicted bel ow
in Schenes T andSdheBEENE6TOxAdHeampmaidsDi el s Al der

React i ons \

R?
SN

X'_co,R'
)9(3 I ;@ ————-——> O’XﬁN
~vd 3
g () Tt NJ\@

[00172] Conditions: a) i. 1, NaOEt, EtOH, reflux; ii. POCl;, N,N-dimethﬂaxﬁline, benzene,
reflux; ii. R'R*NH, THF/CH,Cl,, RT.
[00173] Scheme G below depicts the preparation of C7_Oxa_6 compounds:
[00174]
Scheme G: C7_Oxa_6 compounds

1 1]
)l(gx ICOZR ) NH, sz
Oyt g HN&I\(’D J\
| 2 @

[00175] Conditions: a) i. 1, NaOEt, EtOH, reflux; ii. POCl3, N,N-dimethylaniline, benzene,
reflux; ii. R'R’NH, THF/CH,Cl,, RT.
[00176] Scheme H below depicts the preparation of C8_Oxa_6 compounds:



MeO G- H [00202] Conditions : a) i. 1; ii. LDA, HCHO,

iii. PO ; iv. RRNH b) i. 2; ii. TBAF, iii. POO ;
WO 2005RI4RNH;, ¢c) i. 3; ii. Na S, iii. POO ; i vPCRURODIMN25559
d i. 4; ii. DBU, iii. POO ; iv. R R NH Schene U

Cycl oal kanoyl Derivatization R R R [00203] Conditions
a) 25%H SO b) NaBH(QAc) , AcOH, R R NH, DCE, rt;

c) i. NaBH . RMBr; ii.
R x e) R R C=P( F%?)"i“““F;i:Fl EA OR8¢ QO&P‘H““"%QNL :

NaBH(QAc) , AcOH;, ii. pyridine, RC(Od; h) i R NH |
NaBH( QAc) , AcOH ii. pyri dine, R SO d; IR\ _N%20R5,
C%Q0204 Al though cgrtain exenplary enb di ment s
Xﬁeﬁ; i ct ed®and, d iboveband hepig Ny will
eC|ated thatk lormio unds of the Janventijon can

ared accord|ng)t Nt P® net hods des _a
generally above using apfropriate starting materials
by nmet hods generally avail able to one of ordinary
skill in the art.[00205] 5. Uses, Formnul ati ”qyﬁ
Adm ni stration [00206] Pharnaceutlcally aéc p& \K£:>
conmpositions [00207] As di scussed above, theg prese
i nvention provides conpounds that are inhibijftors of
vol t age-gated sodi umion channels, and thus 'the
present conpounds are useful for the treatgenty 20f
di seases, disorders, and conditions |nclud|n , but not
limted to acute, chronlc, neur opat hi c, gw
inflammatory pain, arthritis, mgrane, e
headaches, trigem nal neuralgia herpet Q) gf%i
general neural gias, epilepsy or epilepsy condit
neur odegener ati ve di sorders, psychiatric dlsord
such as anxiety and depression nyot oni a, arrythn1a

enent di sord ro cri.ne_disorders ataX|a
onr 71 PSR 3580088 OEAOET N TOEEL o) 280, v
dimethylaniting) thenesne Sreflux; ii. RIRZNH, THF/CH,Cl,, RT; c) Pd(Phs)s, Na,COs, CH3CN,
H;0, reflux

[00178]  Scheme I below depicts the preparation of C5_thia 6 compounds:

Scheme I: C5_Thia_6 compounds

X CO.R' NH, s
x
X3 41 * HN)\®
X o J\
®

[00179] Conditions: a) i. 1, NaOEt, EtOH, reflux; ii. POCL, N,N-dimethylaniline, benzene,
reflux; ii. R'R®*NH, THF/CH,Cl,, RT.
[00180]  Scheme J below depicts the preparation of C6_Thia_6 compounds:



Accordingly, in another aspect of the present

i nvention, pharnmaceutically acceptable conpositions
wW@e@sp14558 ded, wherein these conpositions conpPCHESANY025559

of the conpounds as described herein, and optionally

conprise a pharmaceutically acceptable carrier

adj uvant or vehicle, certain enbodinents t hese

conposi tions optjqnall ,iher co i Se one or nore

addi ti onal ther %@ﬁ?tcy égn : dFt will also be

appreci ated that certain of the conpounds of present

i nvention can exist in free formfor trratnrht, or

wher ga1ap, riate, ag,a pharnaceutlcall ceptable
der??% ggq?hereof Aécordln to the

V)éa{; 0, a phaal Iy accept & 36l e|de

ncl ddes; but is ng M ted to, pharnn
acceptable salts, Qter salts of such ester r any

other adduct or derivative which upon admi ni stration -
to a patient in need is capable of providing, directly
o BIERR

[oo131} hgfgﬁﬁékﬁwgy degfot§ AR FCTCTHI WCodlfihlibe 00209] As
used herein, the term "pharnmaceutically acceptable
salt" refers I within the
scope of soungﬁh&gggg é§'f aV}ﬂuﬁnpsw able for use in
contact with the tlssues of humans and | ower ani mal s
wi thout undue toxicity, irritation, all®@kgj.8response
and Lile tblge, and ame,comrmensurate with, ajreasonable
benkt | ‘J;YISK ratio. | "ohaLﬂﬂQegllcahF§ Qpt abl e
sal §¥ ns any MOW-t¥gy salt or salgt of ah_ester of
a corpound of this jynvention that, upoX® adi n tion
to a recipient, is capable of‘prOV|d|ng, ei t he
directly or indirectly, a conpound of this invention
or an inhibitorily active nmetabolite or residue

[00182] t n@Rons:AH iUSENaOBE EELOH, rBfusd; 81. POCIN NN N-bRddihMarAfiid, b8nzene,
met gBollte or residue thereof means that a metabolite

reflux; il. gk Re WE; THE/CHGlpd¥T.is al so an inhibitor of a
%

toots3] L chBREL AR A IO HE ok AR D0 P TR Mimmoupds iy 1
the art. For exanple, S. M Berge, et al. describe
phar maceutically acceptable salts in detail in J.
Phar maceuti cal Sciences, 1977, 66, 1-19, incorporated
herein by reference. Pharmaceutically acceptable salts
of the



conmpounds of this invention include those derived from

sui tabl e i norgani c and organi ¢ aci ds and bases.
wex@spl4sss of pharmaceutical ly acceptabl e, nont PXT/USH04/R25559

addition salts are salts of an am no group fornmed with

i norgani ¢ aci ds. such as hydrochloric acid, hydrobromc

aci d, phosphoric acid, sulfuric acid and perchloric

id ith t id, i
aci o, ‘mal'ei o aci dochesd ki K8 ABB toRpppadec g 7'

succinic acid or malonic acid or by using ot her
nethods used in the art such as ion exchape. r&X her
gé ut|caIIy accept gbl e salts include, adl pat e,
:EE t'e, astorhat g2X gﬁ@te thenzengg¥ ﬁte,
zoat e, blsulfagp te, 6utyrhte'aca hgr at e,
np ﬁisulfonate Ci's ale aycl opent anepsopiNynacie,
di gl uconat e, dodecylsulﬂéte ethanesulfonate f or mat e,
fumar at e, gl ucoheptonate, glycerophosphate, gl uconate,
hem sul f ate, heptanoate, hexanoate, hydroio i ? B
2- hydr oxy- et hanesul fonate, | actobionate, fa ta E \<:>
| aurate, lauryl sulfate, nmalate, nal eate, | onat e
nmet hanesul f onat e, 2-napht hal enesul fonate, nijcoti nate,
nitrate, oleate, oxalate, palmtate, panpate,
pecti nate, persul fate, 3-phenyl propionate 1phg§phate
picrate, pivalate, propionate, stearate, sudtlnate
sul fate, tartrate, thiocyanate, p-toluepg$ulfonate,
undecanoate, valerate salts, and the Iﬁge.|8al S
derived from appropriate bases include *al )
al kaline earth netal, ammonium and salts. This
i nvention al so envisions the quaterni zati on of any
basi ¢ ni trogen-containing groups of the conpounds

00184] o, GiaglRis, ) B BP0 Ghic A hOEC, Mok PR “POCE, Nav-

dlmethylﬁﬁﬁﬁ@ AL AuR! ik At R2RH, aHFtHNE, SR 1 &) I‘H%PI%'», $aL,t0;, CH;CN,

i ncl ude sodium 1ithium pot assi um calci
HyO, reflgggnesi um and the |ike. Further pharngceutlcally
[00185] a%%ﬁ%é‘k)f BeloR d%ﬁlc{srlﬁé %wﬂ%‘*& @dl?rg{i&’ %réo%p%ufl&‘s‘? ntoxic
um quaternary Toni um and arm ne ‘cati ons
forned usi ng counterions such as halide, hydroxide,

car boxyl ate, sul hqg te nltrat | ower al kyl
sul fonate and ar%ﬁq‘emﬂlﬁoé‘{ﬁ% 13 SEFMRCURDS joscr i bhed

above, the pharmaceutically acceptabl e conpositions of

h r n
t he present N
1
_a . S,XIKN
A0

CO,R'
(1)

X1
s TI;
\X3

[00186] Conditions: a) i. 1, NaOEt, EtOH, reflux; ii POCl;, N,N-dimethylaniline, benzene,
reflux; ii. R'R®*NH, THF/CH,Cl,, RT.
[00187] Scheme N below depicts the preparation of C6_oxa_5 compounds:



invention additionally conprise a pharmaceutically
acceptabl e carrier, adjuvant, or vehicle, which, as
was@dohssei n, i ncludes any and all sol vents, dPCT/ERS1084/025559
or other liquid vehicle, dispersion or suspension
ai ds, surface active agents, isotonic agents,
t hi ckeni ng or enul sifying agents, preservatives, solid
bi nders, lubrica ts H? t he Ilke as syited to the
particul ar dosage® a&d Py q%?ﬂ“ﬂ@ bn's
Phar maceuti cal SC|ences, Si xteenth Edition,
Martin (MackPublishing Co., Easton, Pa. RleﬂB)
di scl seé wgrlous caﬁflers used in fornul |ng
pha ‘gﬁut cally acdeptabl e_gonpositi knomn
tec s fof trHN)pr\'atlon ther ed. sofar
as any C nventlonah mediumis ch
wi th the conpounds 3f the invention, such as e
produci ng any undesirabl e blologlcal effect or
otherw se interacting in a deleterious manner with any
ot t f
8] g A O T g 3 AR, Genzene,
reflux; llsl&dbél}bﬂ"ﬁﬂvﬁﬁzﬁllmdéﬁtl on. Sone exanpl es of materials
[mnsglmhlch can serve as pharmaceutically acceptabl e
carriers include, but are not limted to, ion

[00190] exahAB@EbEd iR Indte NRtailalnl BenBRAGH1EA hater, dn@Cdst mown generally in
serum proteing, such as_human serum al bum n,

Scheme 9&6&%{6@%@ SR desirghosithsramened rcythoawlates@dbanca@ém in ethanol

with NaGtt & Ot@SHl Wb %ﬁf‘}e%fu&%ﬁh gh%sgha/ﬁs Bkgém L8168 teffromide, and
saturat’ed vegetable fatty a ts or

a desiredeingne goleyatassonpouidsad gpmenalefnnmda ful f at e, d| sodi um

o RS Ererar oo B Resfert L Prboraas ©

magnesiumtrisilicate, polyvinyl pyrrolldone,

pol yacryl ates, waxes,

! iethylene pol Y%y pr o ane-block pol yRéks,

fal, sugar@Buch ag'J aft ose, glucose OR'
hes such as c rch and potato starch; p 0

cel l'ul ose and its derifgvatives such as sodi um

A p
car boxynet hyl cenguloaz,.ethyl cel lul ose and cel | ul ose

acetate; powdergd tragac@anth; malt; gelatin; talc;
exci pi ents suth a¥ a butter and suppository waxes;
oil's such as pegn oil, cottonseed oil; saffl ower
oil; sesane oil; oliye gtd; corn oil and soybean oil;
gl ycol s; such a propylne glycol or polyethylene

gl ycol; esters su hyl ol eate and ethyl |aurate;
agar ; buffen#p ) ch_as magnesi um hydroxi de and
alun1nun1hydrOX|de grni gi d; pyrogenfree

[00191] Conditions: a) LDA, R'OC(O)CN, THF; b) NaOR', R'OH, 48h, rt; ¢) NaOR', R'OH;
d) i. 1, NaOEt, EtOH; ii. POCl;, N,N-dimethylaniline, benzene, reflux; iii. R'R*NH,
THF/CH,Cl,, RT. ‘

[00192] It will be appreciated that this method can be utilized to prepare a variety of

compounds.



wat er; isotonic saline; R nger's solution; ethyl

al cohol, and phosphate buffer solutions, as well as
W@RGven143681- t oxi ¢ conpati bl e | ubricants such aspGDUR2003/025559

| auryl- sul fate and magnesi um stearate, as well as

col oring agents, releasing agents, coating agents,

sweet eni ng, flavoring and perfum ng agents,

r es and t|0X|dant can.a be present in
[00193] ph@e{?ﬁg’ sﬁpwta JHERAR PP Stbieac lﬁé%ﬁ@ﬁstergf the
for ﬁqga%%
Pha?ér?ae?;eﬁl (1:) zEII I ygié%gk;?g%ﬁgc Corrpogfla:t;j ?%ﬁ@ﬂta&%ﬁ%‘in m yet

anot her aspect, a nethod for the treatnent or
| essening the severity of acute, HNR;on#s, neuropathic,

i nfl ammat ory pain arthrltls A grane, cl ust _R?
adaches, trlgen1nal nqg Nherfpeti c neural
gner al eﬁralglas or epi .sy( Qnd N

RY%pepr odegener at i WRIMACSO¥ der s, psychiatric
8h as anxi ety and ression, nyotonia, ar
nmovenent di sor des éﬁﬁndmggdocrlne di sorders,
mul tiple scler05|sNR|brgtab1ebomeI syndrone, or
i ncontinence i s provided conprising adm nistering an
[00194] ef Eendilians: ghvio XA, dl'Oé?(@)fﬁﬁ,omE ii.0y) NaQR'aRId48H, etalc) y NaOEt,

n_conprisin
moor; s 2FBERL AR uF SRR SRR A 08 e R S e
[00195] ermcbd:itmmmndmomfdiqae fpedpatakien tof @dhIPRIAdsOSS FR&ERNNhd subsets
he severity. of acute, chronic, neuropathic, or

there“”rﬂ‘??%?ﬁ%%?‘?“b%‘#‘ﬁ@@ provi ded conprising admi ni stering
an effective anount of a conpound or a
pharmaceutically acceptable conmposition to a subject
i n nedésheme (ofdditionad dmbigimre Synithetiesramnd Elabloradienspr esent
invention an "effective anount" of the conmpound or
pharmaceutical ly acceptable conmposition is that anount
effective for treating or Qﬁsenlng the severity of
one or nore of acute, chro thic, or
i nfl ammat ory pain, epilepsy r e |Iepsy cond|t|GMS
neur odegengrative djgorders, atrlc di s
NgSuch_as_anxi ety and depreSS|on Hyotonlav) ryf| h
}) ent  di sorderiN”. endocr ne di-sorf dér

pl e scl erosi s, i abl e bowel syndrong, @r

|ncontinence [00214] The conpounds and conp05|t|ons
according to the nethod of the present inventi¢n,
be adm ni stered usi ng any anount and any route|of
adm nistration effective for treating or

Risy-Re

N

AN

R /N
280

[00196] Conditions: a) i. LIHMDS; ii. HCI or i. HC1, MeOH; ii. NH3; b) NaOEt, EtOH; c) i.
POCl3, N,N-dimethylaniline, benzene, reflux; ii. RIRZNH, THF/CH,Cl,, RT.
[00197] In certain other embodiments, Ring A represents an N-linked heteroaryl or

heterocyclyl group (as depicted below in Scheme R, where two occurrences of R’ are taken



| essening the severity of one or nore of acute,

chronic, neuropathic, or inflamuatory pain, epilepsy
w@eoospi4sepsy conditions, neurodegenerative di SPCTHESRN4/025559

psychi atric disorders such as anxiety and depression,

nmyotoni a, arrythm a, novenent disorders,

neur oendocri ne di sorders, ataxia, nultiple sclerosis,

i rritabl e bowel ndr one i ncontinence, The exact
together el Rorl AR oHBiandly Tubg Gird B SRR U OBtk B EReyEIvL ar, or
heteoaryldfReAting ®- RetblobtoRRARdPEndALS seladiel HEMEHRS geﬁs)@;@gﬁh,% sulfur).

of the subject, the severity of the infection, the

particul ar agent, its node of adm nistration, and the
like. T 0 . Of ' ' e. pLef erably

f or mul aét\bgl ﬁl%n@'d%*g'gglen%usﬁ{n ?ﬁe ?iéﬁkﬁ@?%e}g?@“o& Aza

admnistration and uniformty of dosage. The

expression "dosage unit fornt as used herein refers to

a physically discrete uni&#?f agent appropriate for

the patient to be treated. I~ CO,Re under st ood,

however, that the total dailly usage of the co unds
HanaR'co itjons ofNNHthe pres iohventi on

d@cideﬂgﬁy'TNe at Léndjmg physi-® an wit (Rfp—thellsc 5% f

sBund nedigcal jﬁﬂbnéﬁt. The spﬁcific ef f ecty 03R”

| evel for any partichil ar patieht or organismWwll g

depend upon a variety of factors including th

di sorder being treated and the severity of th

di sorder; the activity of the specific conmpoundc

enpl oyed; the specific conposition enployed; the age,

body wei ght, general health, sex and diet of trhe

patient; the time of administration, route of .

administration, and rate of excretion of theRepefefic

conpound enpl oyed; the duration of the treainent;
drugs used in conbination or coincidenial (Mt ?Rf
speci fic conmpound enpl oyed, andli ke factor gE/ Hﬂmm

in the nedical arts. The term"patient", a L

herein, nmeans an aninmal, preferably a mammal, and Rost

[00198] - p/Gohditiahi: ya)HIQNHNNaOB) ZA6H; Tya. PO@IW,EU&ihfeﬁ{%éfﬁline, benzene,
e

_..ageept abl e conpositions of this invention can
- rﬂ%-l}éﬁ%ﬂﬁﬁaﬂéﬁ&ﬁ »Bdmans and ot her animals orally,. ‘

r [ ' LSt s

(001951 HF M lftr Bp SRS olmpclhe S0P eiin e ropaped vip Piels-Alder

reactions popwdeids sulgitinttedbietrehydsoquinazpBbie mbietied dsydepizsedain Sohethe Sbelow:
nasal spray, or-the like, depending on the severity of
the infection being treated. In certain enbodi nents,
t he conpounds of the invention may be admi ni stered
orally or parenterally at




dosage | evels of about 0.01 ng/kg to about 50 ng/kg
and preferably from about 1 ng/kg to about 25 ny/kg,
wo@Roosibisext body wei ght per day, one or nore tPEEBESHE04/025559
day, to obtain the desired therapeutic effect. [00216]
Li qui d dosage forns for oral adm nistration include,
but are not limted to, pharmaceutically acceptable
ermul si ons, m ¢roemnul si ons, sol utigns, suspensions,
Syrups and el Soheme S:| RielyAlder Reagtionshe act i ve
conpounds, the Iqu|d dosage forms may contain inert
di l uents cgmgn used in the art such as, for
exanpl e, wdter or ot her gpl vents, sol ubi | i i ng egents

affd emﬂHNfl such as thyI al cohol , isopr y
Rol eth %g;ﬂgé\\ﬂhyl acePate, banz NH
S | cohol , benzyl ben% b opyl engigl ycol , NZ
03- but yl erf® gl ycol , dlngthy nantje oi Ils (in
gt | m olive;

particul ar, cottonseed grou 95
castor, and sesane oiIs), glycerol etrahydrofurluryl

al cohol, polyethylene glycols and fatty acid estefs of
sorbitan, and m xtures thereof. Besides inert
di luents, the oral conposiiiops can also include
adjuvants such as wetting agents, enul si fyi ng ando
suspendi ng agents, s f
perfum ng agents. [002 j ctable—eeepara »
exanple, sterile injBRtt ENAqUeDts 0 ol eggiT N/kz::>
suspensi ons may be fornul ated acCotding to the known
art using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation
lso l.e injectable solution, suspension
1002001 5 orieliscat if  BiCHb it e Barbd it téthsﬂnweﬁ%el&lam)e POCIs, N,N-
dtmethylﬁthhﬁ@'%nz‘éhe SOfKE it R‘I("N‘Hm a;IQ Ta solution in
3- but anedi ol . g t he acceptab e vehicles and
[00201] scﬁW@hlt Mﬁamalmgmbe anvshibyee dompamdatcen beRichipaed sia exemplary
n ni ¢ sodi um chl ori de
rCaCtlonszdgldgél:Ctgﬁ be‘#ﬁ%&ah‘iam Tim{gtl le, fixed oils are
conventional ly enployed as a solvent or suspending
medi um For this purpose any bland fixed oil can be
enpl oyed i ncl udi ng synthetic nono- or diglycerides. In
addition, fatty acids such as oleic acid are used in
the preparation of injectables. [00218] The injectable
formul ati ons can be sterilized, for exanple, by
filtration through a




bacterial -retaining filter, or by incorporating
sterilizing agents in the formof sterile
w@elosdessposi ti ons which can be dissol ved or dPGpES®eH025559
in sterile water or other sterile injectable nmedium
prior to use. [00219] In order to prolong the effect
of a conpound of the present invention, it is often
desirable to slow the absorption of t he compound from
subcut aneobtesie T:pddigienst Diely Alder Readtions Thi s nay be
acconpl i shed by the use of a liquid suspension of
crystalline or anorphous material wth poor water
solubility. The{ raee of absorptiongof gzhe conpound
t hen depends upgh its rate of dissol®tion that, in

turn, may Sepeadsypon crystal si aig crystalllne
form AIterveJ , _del a§€d abgorgtign of a
parenterally adﬁiniiﬁ; ed conpéund nf%gifk
acconpl i shed by di ssalvi ngt or suspendin e compound

in an oil vehicle. Iljj Ct bl e depot fornms are nade by
form ng mcroencapgul € mat)r jces of the conpound in

bi odegr adabl-e pol yhers_such as
polylactldepolyglycoIH@e Dependi ng upon the ratio of

ound t o, pAHA I —aRt—thRe—natu~e of the ticul ar
polgg n‘gﬁ) ye& rat of c holHd (%E e caRl é*z
contyol | ed anple her bi jecrggjﬁle polyner
i oZIN (Mestiyar i des) . N

ylorth oeste aid po

MeO:Cj pjllec -ble f orgrul at o r- a )reparqg by P

ent r'&ppthe conp und i res or mi croemul si Uns
that are 'onpatible ith bod sues. [ 00220]

Conposi tions for rectatr—or—vagrmal adninistration are
preferably supp03|t§r|Q§ ich can be prepared by

m xi ng the COMPO4) \ﬂf N ig invention with suitable
non-irritating eXCIpI nts|or carriers such as cocoa
butter, polyethylepe glycql or a suppository wax which
are SO|Id at aﬁ%mé%t tenp rature b%tN#ﬁqU|d at body

t enper at upe herefore nelt t rectum or
aﬁo‘relea§§,the Weftonpound
[00221] Sol ¢ G orms fog geRg kst ration

vagi nal ca
i'nclude capsul es, t t s, pills, povvde and
granules. In such sotid dosage forns, thé active

[00202] cmaimd d ) iMxedLpAL chﬁoli@ia?bc,qmvlmtmﬂ b) i. 2; ii. TBAF; iii.
ceutlcall accept abl e excjpient or carrier such

POCL; i dO BN b1 BribisSs aPORgi Rk JEDEBIBcie 4: . DBU; if. POCK; iv.
R'R®NH.




and/or a) fillers or extenders such as starches,
| act ose, sucrose, glucose, mannitol, and silicic acid,
whoobionges s such as, for exanpl e, PCT/US2004/025559
car boxymet hyl cel | ul ose, al gi nates, gel atin,
pol yvi nyl pyrrolidi none, sucrose, and acacia, c)
humectants such as glycerol, d) disintegrating agents
such as agar-agar, cal ci um carbonate, potato or
tapi oca st ar c¥heme B kyeloalkaneyl Berivatizationi | i cat es, and
sodi um carbonate, e) solution retardi ng agents such as
paraffin, f absorption accelerators such as quaternary
ammoni um conpounds, Q) getHz ng agents such as, for
exanpl e, cetyl al cohol aHd gl ycerol nonostearate, h)
absor bents such as ;ggfnkmnd bentonite clay, and i)
| ubric s such ms m st ear at e, R&si um
st ea'i(amgqtz solid pd}'y yl“en coI s, sodi uuryl
and m xt U¥es hereo In the cagé gt
|e tablets and pills, the d%ég ey
RQ o Wz ering agentg. [00222] [ opposi {idns
of aPS| m I 3 ype may al $e,tbe enpl oyed as fillers
soft and hardf\ | &@ gel ati n capsul eg” usi ng such
excipients as |lagtose or 'm |k sugaf aas well as high
nmol ecul ar wei ght | yet hylzene gl ycols and the |ike.
E{hﬁ .R¢ol i d dosage for miR-@fRt abl ets, dr agees, capsigh
|'s, and #danul es can lpe prepared with coatings
Ns su'c11—as—en6e|cot| ngs and %f‘herocq)at'
RO 'u |nth PhakNRet al forrrulaujgi
R aI ly co Chl 1y opac ng agent s Randc
be of onp05|t| on that they release the acFive

|ngred| ent (&) ly, or preferentiallyg in a certain
part of the iAtestinal tracf, opti IIy in a del ayed
| es of embeddthg conposiNions that can be

manner. Exa
used i ncl wfle pol ymeric sybstances and waxes. olkd

I‘%&OSRII ons of a simlar type may al so be ‘I"byed as
fil s in soft and hard;ﬂi&ﬁ? ed gel atin mr\,u& ng
[

NCi pients as Lactose or mlk sug
|eI*NyI ene gl ﬂ:ol N

_ oh| ecu] ar wei g @
= «.N[] The ag) QA Ot s can aRso Be in
R' mi croencapsal at ed for ' o nor e exci pi ents as

e
not ed above. The solid dosage rrrs of tablets,

[00203] dICR@ER®Ns:GYRSW I@ﬁ&;ﬁbﬂ NEBHAAL)S" RSO SR FORIL, @tﬁ’ eRfe]aBH,,

W th coati ngs and |'s such 'as enteric coati ng
MeOH; ij. dNghsR’ %oﬁ)rdilMgﬁ} ii. R’X; e) R’R’C=P(Ph);; f) LDA, RX g) i. R’NH,,

NaBH(OAc)s, AcOH; ii. pyridine, R’C(O)Cl; h) i. R’NH,, NaBH(OAc);, AcOH; ii. pyridine,
R’SO,Cl; i) NH,OR’, TsOH.
[00204] Although certain exemplary embodiments are depicted and described above and

herein, it will be appreciated that a compounds of the invention can be prepared according to the
methods described generally above using appropriate starting materials by methods generally

available to one of ordinary skill in the art.



coatings and other coatings well known in the
phar maceutical formulating art. such solid dosage

WO e00s®1458% acti ve conpound nay be adm xed w t hPEX/UF®a£025559
one inert diluent such as sucrose, |actose or starch.
Such dosage fornms may al so conprise, as i s nornal
practice, additional substances other than inert

t] | ubri cants and ot her
[00205] tagbvfé ?ﬁ”ﬁﬁ"gfgw@ffeﬁ@"m AE um st earate and

[00206] mmm&ae@tza&ﬂymeﬁ%zé WbmsRitions the case of capsules,
ablets and pills, the dosage forms may al so conprise

[00207] b lﬁxsr @pqqq@eda@@m,gshe Presgnt n@\spnt;m proNide PormporINs rﬁhat are inhibitors of

ot BRSO A SHEDS, SEOSEN P loghef PIREH) K camen

of diseasgs; éiserders; il ¢onditions inchedingbut mﬂmmeﬂ té bente, mhﬁmid Aé&lropathic, or

inflammnyy§ i, R G B e Readoti Dacge T —
general m&:ﬂgﬁﬁé | pilepdis bR RPRSsRNESnISES - neiffie gdlerdtive Qﬁﬁ)r&éx‘ﬁ ,Bsychiatric

for topical or transdernal adni ni strati on of
disordersc sHglbutfd aKiothi andi rppiession imolanis  efrbitimint snovgmtesdlsorders
[ r I
nemoen@%xﬁlge{@%%rgajg " aﬁBﬁ Crﬁlﬁ 1§IE_FE%¥&§§ Iﬁ't\'}télﬁ%oﬂf)w& gﬁ}dr(?rgé, %ﬁin}(cgatmence.
Accordingtyjlein sinethier easpectdldf i d‘ms pm&ht anyzﬂmabﬂaqmuﬁhmhﬂlgauy acceptable
rrier. needed preservativ

t abl
compositng e Sﬂ%@d%ﬁwfbeéﬂp Ger GAPPOSRER SPRPEST SR¥nGH dbs Ghmpounds as
descrlbed?ﬁéx@fno Red plEnANEcHhRRR A pRarflasQuticNy mék)ﬁﬁ)ﬁ:dcﬁﬁetb%ﬂﬁgant or

thin the scope of this invention. ionally,
vehicle. B’r @@@m emhodimenisn thesm eempositions omhenallyeﬁmhext cemprkerangl or more
have t he added advantage of providing
addltxona‘?ﬁfe%l}@ﬁ?é"@ {egl ivery of a conpound to the body. Such

[00208] d dSargbalﬁmbmpmwatﬁi mpareetdmh;f tlglh mqidxgdlgoﬁ;freséhﬁln%iﬁlbﬁ @an exist
. t he .co er mediu sor,pt
in free S, i7cERODRHn OB L BRIRIE 6o PhaEae o R pigsptahe dggivarive

thereof. R&iﬁ«ﬁﬁﬁ‘i’o At pesent Rfvettidd) a p%i&ﬁﬁcaﬂ?rhcpéi)téb@@ H&Waltﬁg includes,

) eit providin arate controlling membrane or

but is notjrlgﬁﬂéd &, m@m@e m@mﬁptahleasabal epiers; saiﬁst ofi sucl lestgtsl or any other
I ove

adduct 0% %Qggagll\yg ﬁ?hx éﬂe leglelgﬁﬂﬁoﬁ )érﬁaagc{lt ifls 1§ ana%llle o? prov1d1ng,

directly ooindiagealygat ﬁdnmddmdtmrwiﬁaadwﬁi&dmerﬁﬁj 61 WIth&HRINKE bB residue
preferably N-type cal cium channels. In one enbodi nent,
thereof. { he' conpounds and conpositions of the |nvent| on are

[00209] 'I\Iarl%il&z& ﬁér%mo fhe%‘@n @hafﬁ?ic%uﬁ’d‘allgaéé NgtableN%}{ NSk gpt\l@segsalts 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
are commensurate with a reasonable benefit/risk ratio. A “pharmaceutically acceptable salt”
means any non-toxic salt or salt of an ester of a compound of this invention that, upon
administration to a recipient, is capable of providing, either directly or indirectly, a compound of
this invention or an inhibitorily active metabolite or residue thereof. As used herein, the term
"inhibitorily active metabolite or residue thereof" means that a metabolite or residue thereof is

also an inhibitor of a voltage-gated sodium ion channel.



Cav2.2, and thus, without w shing to be bound by any
particul ar theory, the conpounds and conpositions are
w@aoosiocisbar |y useful for treating or | esseni ngP€TES2004/025559
severity of a disease, condition, or disorder where
activation or hyperactivity of one or nore of Navl. |,
NaVl.2, NaVvi.3, Navl .4, Navl. , Navl. , NaVvl. , NaVl.

o0 oy o L 8, e e, . 30
Berge, ei’vylpdésaﬁbdz phadrhacdutibéll accepthily a1k, inNRML i8.J, mb’ﬁmf’oeuﬁ&ylSczences
NaVi Na Vi Navl .9, or CaV2.2, is

1977, 64, n]pil?’c’é‘f’%oﬁaﬁdah%‘émt b wefarener. s Phamnacewirally  aspeptale salts of the

componfl P, 4382061 G948 S QAT Bl 80
bases. Beavple, oﬂ\wrmaqeutxmw aK:ceptlabl’&, ﬂmbcrxwxlat:ﬁl Sidition sattedire salts of an
di sease |t|on or di,sor

amino. gk s ” SR iroBRRE ASHRIBER chen BTy Sohiaric foidh ap drobroric acid

phosphoﬂs REW] sulfiliie m@aﬁ@tperdhmmt A oia Rt 61%51‘11 @ dPRdsh@eh iR acetic acid,
reating or | esseni ng the severity a di sease,

oxalic a%fb Healeir gpid, grtar ad.cratric\akidy aucgingq %cad pomalgnic acid or by using other

methods R4RE {ﬂa&E'aYﬂ §u¥/¥x% G @x\ﬁ%né@@ﬁ? h%cwtlcah?%a%tabll\?salts include

adipate, m\tﬁita assorbatp,l asoatttaid, benzbﬂesultﬂom&a&yenﬂmw; isul 822 Botate] Martyrate,

t
camphorg Gt I VI t%? Fons%o €1 cy%éil\;il aggprk&vga@gs dlfg?&/p%gatleor(]iodecylsulfate

ethanesul‘ibﬁéle %nh&ylﬁﬁaar&’a\/gluaoheb@ﬂétesglykﬁ Pho3phd§, ﬁﬁé@'xal?e ABMisulfate,
ssayed accordi ng to nethods descri bed general y in

heptano% e dydiiedidn, 2-bydigxr-ethansplfonstaydactobionate.alarfats, daurate,
lauryl sulf3teO 14, n‘i’aﬁéﬁt@ dhalo % Jhethé}legthfon@{e 2 n[aglﬂﬁglgt]lﬁshﬂonate nicotinate,

certain éxenpladry e ment's, compounds
nitrate, olgates mcalam mimltals,eﬁamhoa& pectivatyl paswifatd, 3NsHénlpBopidriate, phosphate,
ds,.of the invention

picate, ey RBP4 SO L vl By an e fonesulfonate,

undecanddté’l ale2arb aditd Bt Sthe UREP SHIRN Gerfled LfRSin | a?ﬁﬁftﬂhh@nbﬁése 1nc1ude alkali
eful as inhi bitors of V2.2.[00228 al so

metal, al}iﬁ)‘ﬁﬁé@ﬁbﬂé‘%}a AEMNONKEN (haslkabdsaltsar Pras inyentien also enVISlons

the quat R b AR b Er i Pl JORAS HigfBSea herein.

Water arooipcolntle an cﬂimmmahhc pmducml gy abe eghitaitdde B30 rmcﬂs I @aﬁﬁﬁzatmn

Represen%z%we a?ka?'dor zﬁiciclfn% re% me a sa ts 1ncl1}ée 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.

[00211]  As described above, the pharmaceutically acceptable compositions of the present
invention additionally comprise a pharmaceutically acceptable carrier, adjuvant, or vehicle,
which, as used herein, includes any and all solvents, diluents, or other liquid vehicle, dispersion
or suspension aids, surface active agents, isotonic agents, thickening or emulsifying agents,
preservatives, solid binders, lubricants and the like, as suited to the particular dosage form

desired. Remington's Pharmaceutical Sciences, Sixteenth Edition, E. W. Martin (Mack



with, prior to, or subsequent to, one or nore other

desired therapeutics or nedical procedures. The
w@20osiocisbar conbi nati on of therapies (therapeurCTBESIN/025559

procedures) to enploy in a conbination reginmen wll

take into account conpatibility of the desired

t herapeutics and/or procedures and the desired

h ff h . il al
pusisi S EP B, e gk b GE Vel AL 2150 2 g

phannacéiﬁ&hl[}edc&f)lfaﬁfét conffos#idfs FATBnBWA ACEBliques Tor EeapiepatiGH thereof,
i nventive conpound may be adm nj st ered concurrently

Except nwfah ag ABY Kepventienl cusist medivm éaincompatibigrwithitbe eerapgunds of the

e 00, VBB By g n

deletenoush enapent withagent eththatonagonent(s) @i | thea thnnaz:bem@ﬁyt acceptable

composittbprgxe %Ei ngr/\’ls' cggt\égxgkﬁe?iotg%r . uI e gchgg gf Ex’ésaigrgetﬁlggdégrlng gxamples of
materialsGPRIEh EdrOdervedBi pharmidceai Aty ac&e@%?e%arff&? 1&[&2’16 NBut@fe not limited to,
addi tional therapeutic agent present in

ion exchargeph AUMBAs algminum Stearaie desithin, wierym moﬁqmsmrcb ashyman serum
albumin, %ﬁﬁ'e?ﬁ%&ﬁﬁcets Q@Jh érﬁﬁ);&%)ﬂ)hgféa 2@% ﬁ éggrb‘%j 1&] 'o%é) a?&lélglré{)%gte, partial

mposition co rapeu
glycendeo nil)ytuaast ofy eatmg&dt veg'e’tabfee fattyl weitd)ewater) usalts odr eldetrdlitesatuch as

|c agent. in th esent ]y .discl osed )
protaming GIGE ik ParosingahePbifF  puieiGs 1 FoaB0 phewbie sodium
chloride, 3ifeUdalts, %llﬂﬂ'ai M1idH, @8R0bsihd tAsiGOMP PolFviR ol ESlyacrylates
't hat agent as the only therapeuti “call y ‘acfive age

waxes, polyethglohe-Felyoxiprgrilang dlesk nahymers iveal fatosngars such as lactose glucose
" and sucré;spg%g%ﬁ%%kﬁ% L«ym%fa‘fﬁi %oﬁaﬁ %@ C 'cgllhﬁg% anrclel S (fenﬁat \yeﬁ such as

e 1 ncorporated I ons coa

sodium daplxgnictiyl ecliwoser athytl eeilwlose smttbelaﬂoser mtdtﬁ:mdered tragacanth;
artificial vaIv vascg rafts,. stents and
malt; gl il S S 08 DYARS A BURBRHTH OES GHS sych as peanut ol

cottonseean&l h@HAPRedE; seddtfd SEESIIV SIPNRRR il &1 §d§lbeaﬁ10§fl' B9cAE, such a
i mpl’ant abl e dévi ce comprising a compound of th

propyleng rgdyreh or ipalystivicon gycodieesters sach gewéwélollqatqabmi/ ethyhﬂmuatn, agar;

rr.i.er .suitable
butering 388 Ao ARG ARRERIL FAL o Bbal o8, Bl R Pyrogen
free watets setohic dalliee;pRipgerst soﬂﬁtlbﬁnhth@h aicﬁlﬁﬂlpﬁiﬁﬁpl&ﬂphaw Ibaﬁ'éxaéﬂlﬁtlons as

devi ce coated w osition c sing a compound
well as ofper; pon- é’s%‘ﬂ?l’qt‘&?{}‘eﬁ{b 35, such 8¢ sodjuet fgéwé SHIMG and Jpagnesium

stearate, 84'rells %mg%gémgi 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.

[00212]  Uses of Compounds and Pharmaceutically Acceptable Compositions

[00213] In yet another aspect, a method for the treatment or lessening the severity of acute,
chronic, neuropathic, or inflammatory pain, arthritis, migrane, cluster headaches, trigeminal
neuralgia, herpetic neuralgia, general neuralgias, epilepsy or epilepsy conditions,
neurodegenerative disorders, psychiatric disorders such as anxiety and depression, myotonia,

arrythmia, movement disorders, neuroendocrine disorders, ataxia, multiple sclerosis, irritable



subcl asses herein, and a carrier suitable for coating
sai d i npl ant abl e device. Suitable coatings and the

w@enwsnadsspr eparati on of coated inpl ant abl e devPCEESHNE025559
described in US Patents 6,099, 562; 5, 886, 026; and
5,304,121. The coatings are typically bioconpatible
polyneric materi als such as a hydrogel polyner,

nmet hyl di si | oxane, . ycaprolactone pol yet hyl ene
bowel S)E\av%qﬂ é‘ﬁp%ﬂgﬂ:q s pé%\flge({ dm%xﬂeng% ah gifgctivg gmount of a
compourd, %# Mbﬁz&niaﬁ&fti%&lﬁy actBftalfe éémﬁﬁtlém%n%h{%’%dn%oﬁﬁd to a subject in

furthercovered by a suitable topcoat of
need thefqofio rI@sqertMomfenpéwyéaadmnitsd @smeqbgdl fet thel m&ng'ltmdbs,semng the

P nat j ons, t her.eof to
severity c%(r)]tsd r‘l(l}? r e eaglgrg@%i" Fe msﬂ 41ty Peffe %O?Fﬁg’él?‘lil prising
adnumst@rﬁl@éhl@ffe%naé hmmua&ﬁ eaiompbuﬁmer a Fﬂﬁﬁiabéiiﬂlcﬂ!%} &lcetalle composition
b| ti ({] ¥I NaVI Na VI \V/
to a subjggn Higtso ents ofrthe-puesent’ igventiopiap jaffective

amount" ®f %@E&ﬁf)&ﬁ‘iﬁ &@I{Qﬁ&c@ﬁtuﬁll? %Eéegt%le é’éﬂx‘gﬁgltfgﬁt@ Al amountgeffectlve

conmpri ses adm ni steri ng to cont act
for treatigg gr Hpsspwins cthe @EWVeOK/\AOnh | mompoﬁ regutef dmmqgrmmpatmc or

L LTI MR S T—

disorders nmchides, anafidti oattd Idemdsabn OfMmyctédih, CQuidythaiies rﬁdSvement disorders,
xt.racts thereqf; bhi.opsied material obtained froma

neuroendpcrine diserders, taxia multip rsg]s;osmawatab]ed)@a/e yadropee, oyincentinence.
00214] f 4

[ ] F egr%z% fn%figgbz%dzdf&rl’nﬁ)h |Sft€i|6?é|) %E@%cfhﬁggé( e ﬂ{éc%aq/pf thg PrésBittifivention,

may be gdmjmis@rednegsing any, amwm a@d axNaMuteaqf Na\thistratioieeffecBye for treating or

esenind B Fer) o N2 of 151 5 e BB, B0, SRS o

epilepsy adr gkilepby chndlh&nsarﬁeuroﬂhg?dmia&&e afisopdets) pyycpi@ERSdisorders such as
cl.ude,. but are.not limted to, the study of sodium
anxiety q.rgln

depression) TyolPni, AyHInRia) MONEMEnt %&ré@%cwur?ﬂmémn@sorders

ataxia, nﬁ‘lﬁﬂ)lé 88er6ATNATIRS1E 6w &i%frleo&- ko ﬁl\éﬁ(ﬁ: AR b A mount required
channel inhibitors. [002 in order that the

will vary fomnsubiest aes&rafrcbectepm nn rﬂwsmelem% fnd Esneral condltlon of the

subject‘ tﬁ géavre %e dxge élfpg,lotéoi’)m?{g{?ulexa Bt gs dae Eet 1]:11% Gt'gon, and the like.

ouI e un ar €

The comliohnt&t éﬁthevmvaufomoﬁespr&ﬁfam)aﬁﬁnﬁla@emﬁi d&sﬁg@(ﬁnﬁ%ﬁﬁ rfdedase of

n&tl ng this invention in any manner .. EXAMPLE
admmlstratlon 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
upon a variety of factors including the disorder being treated and the severity of the disorder; the
activity of the specific compound employed; the specific composition employed; the age, body
weight, general health, sex and diet of the patient; the time of administration, route of
administration, and rate of excretion of the specific compound employed; the duration of the

treatment; drugs used in combination or coincidental with the specific compound employed, and



[ 00234] SYNTHESI S OF EXEMPLARY COVPOUNDS OF THE

I NVENTI ON [ 00235] Met hods: [00236] (A) M cromass MJX
wogbsai4skannel LC M5, Waters 60F punp, G | son RABU&Z2004/025559

probe autosanpler, Glson 849 injection nodule, 1.5

m./ m n/colum flow rate, 10-99% CH3CN (0.035 % TFA) /

H O (0.05 % TFA) gradi ent, Phenonenex Luna 5u C

6 V\ﬂt MUX -UV- 2488 WV
like fac‘%‘ét“’ém%‘P&“ thenetootts i et o7 opagtent” ors159q herginprsaisean animal,
preferabyRi mﬂiﬁﬁra%&go%@pre%b'f?gﬁﬂn&p 8A punps, G lson 215

aut osanpl er, ['son 819 injection nodule, 3.0 nL/mn
[00215] f | ‘Bhe hﬁi@acell@cgb%@pt@lb COMPAHLicHs HE Ais /in\kdn@)l( GarDbe 86ministered

to tumepS ot paly SRR REBAT Somieraiby o Fesisormaiie dopgraginaly,
intraperifcin€illygl ebpacllyr (ab QY23 BYdets;)dnEDRhE X oA Rbopd Bubafly, @ MR oral or nasal

nps, G |son 215 autosanpler, Gl son

spray, 0816‘@%:(:‘% Cpéﬁ(ﬁ%o?}} dhe ssetﬁrm/% thef mécptiont being (raates, Hin certain
embodmg}{ts( @nd §glnp/81i%€‘)of/ thé"lr(x@n@orh (r){? 1ﬁf§f %H g@@?e 9 ally at

Luna 5u C colum (5
dosage lgegle of about Cclflengiiey EL&DHUI ée emg/kg and:ﬁre&rapl@omﬁ]abm B mg/kg to

| gt i f hyl . . . . .
about 2538 Of'Bloc gt vusighiohes ey, o 5 Jyes i 2 dayto pbtai e desred
therapeunﬁefféctand 2- met hoxy-benzam dine (5.7 g, 26.4 mmol) in

anol (100 nl) was added NaCEt (21%in EtOH, 39.4
[00216] an 1qyigs desar&%fwmat fopycoralrpdnyindgieatiopningludeyrbat vagg not limited to,
r
phannac@%thacﬂlé}gd%cgébgtélﬁé r@g&lﬁﬁgﬁggﬁlfcﬁ@?ﬁ[ﬁ@gosolﬂﬂ%y@sﬁ Oé)&gl%ns syrups and
elixirs. In@d@@pattay the, actibe cempounds, thetiquid oy, foamdmiah eornitail idere dlluents

n u | ce wat er trac
commonf s T B 4R a1 5e” BB P Pettber PPl S bline sechts and
emu181ﬁ@t§|du61WaSOéthﬂ aldotd],Cisopdpyl Klicblic?, %21 I@h&'bbﬁét@detlﬂyl §éétét9 abenzyl
ehr omat ogr aphy (65% Et OAc/ 35% hexane
alcohol, benzyl benzpate, prepylengselygali d3chutvdeneaghipel éug@hylaonmam/nd@ oils (in
partlcularg g/?g%ﬁg%% ‘ %rgul?(ﬁléi CH)IQN g{enﬁ' ®1VM &l,) S:)nd sgszgle oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and mixtures

thereof. Be81des inert dlluents the oral compositions can also include adjuvants such as wetting
agents, emu1s1fymg and suspending agents, sweetening, flavoring, and perfuming agents.

[00217] Injectable preparations, for example, sterile injectable aqueous or’ oleaginous
suspensions may be formulated according to the known art using suitable dispersing or wetting
agents and suspending agents. The sterile injectable preparation may also be a sterile injectable
solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or solvent, for
example, as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may
be employed are water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium. For
this purpose any bland fixed oil can be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid are used in the preparation of injectables.

[00218]  The injectable formulations can be sterilized, for example, by filtration through a

bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
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di ssol ved in phosphorus oxychloride (50 nL) and heated
to 90 C for 3 hours. The solution was cooled to room
terrperature and sol vent renoved in vacuo. The residue
aken up in ice water, neuralized with sat aqueous
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[00220] |, {cquepositiens &t Jeetalerieaginal administation atg msgferablyngrpppsitosies which
can be @P b;EyI d ﬁlﬁhga \Aﬁclzot eﬁsug‘nﬁé é)f O%gsj ég&%t&g{"gngl &&%abmon-lmtatmg
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which are
solid at ambient temperature but liquid at body temperature and therefore melt in the rectum or
vaginal cavity and release the active compound.

[00221] 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
agents such as agar--agar, calcium carbonate, potato or tapioca starch, alginic acid, certain
silicates, and sodium carbonate, €) solution retarding agents such as paraffin, f) absorption
accelerators such as quaternary ammonium compounds, g) wetting agents such as, for example,
cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite clay, and i)

lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium



10-99% CHCN/ HO MH (obs) = 284.0 retention tine
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ester 6 (1.0 g, 26.4 mmol) and 2- et hoxy-benzamni di ne
(5.7 g9, 26.4 mol) in ethanol (100 nlL) was stirred at
anbi ent terrperature overni ght, then heated at reflux
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The sol vent was renoved in vVacuo and e cru
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P o4 w

0 79% y as a white
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roundbot t om f | % equi p Ped with a_reflux condenser,
such a m&ggesm,st&g&te mlcrocrystal ine 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.
[00224] Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, inhalants
or patches. The active component is admixed under sterile conditions with a pharmaceutically
acceptable carrier and any needed preservatives or buffers as may be required. Ophthalmic

formulation, eardrops, and eye drops are also contemplated as being within the scope of this

invention. Additionally, the present invention contemplates the use of transdermal patches,
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condition or disorder” or a “CaV2.2-mediated condition or disorder” Accordingly, in another
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condltlon or dlsorder where activation or hyperact1v1ty of one or more of NaV1.1, NaVl 2,
NaV1.3, NaV1.4, NaV1.5, NaV1.6, NaV1.7, NaV1.8 , NaV1.9, or CaV2.2 is implicated in the
disease state.

[00226] The activity of a compound utilized in this invention as an inhibitor of NaV1.1,
NaV1.2, NaV1.3, NaV1.4, NaV1l.5, NaV1.6, NaV1.7, NaV1.8, NaV1.9, or Cav2.2 may be
assayed according to methods described generally in the Examples herein, or according to
methods available to one of ordinary skill in the art.

[00227] In certain exemplary embodiments, compounds of the invention are useful as
inhibitors of NaV1.8. In other embodiments, compounds of the invention are useful as inhibitors
of NaV1.8 and CaV2.2. In still other embodiments, compounds of the invention are useful as
inhibitors of CaV2.2.
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comprisinghShe@pdific agent as the only active agent. Preferably the amount of additional

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.

[00230] The compounds of this invention or phannaceutlcally acceptable compositions
thereof may also be mcorporated 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
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. Suitable coatings
and the general preparation of coated implantable devices are described in US Patents 6,099,562
5,886,026; and 5,304,121. The coatings are typically biocompatible polymeric materials such as
a hydrogel polymer, polymethyldisiloxane, polycaprolactone, polyethylene glycol, polylactic

acid, ethylene vinyl acetate, and mixtures thereof. The coatings may optionally be further
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[00231] 32AnOhér 8hediOBr AL ilehitidhd raBed 39 iBnibitld N149 %12, 1Rav1 3,
NaV1.4, NaV1.5, NaV1.6, NaV1.7, NaV1.8, NaV1.9, or CaV2.2 activity in a biological sample
or a patient, which method comprises administering to the patient, or contacting said biological
sample with a compound of the present invention or a cofnposition comprising said compound.
The term “biological sample™, as used herein, includes, without limitation, cell cultures or
extracts thereof; biopsied material obtained from a mammal or extracts thereof, and blood,
saliva, urine, feces, semen, tears, or other body fluids or extracts thereof,

[00232] Inhibition of NaV1.1, NaV1.2, NaV1.3, NaV1.4, NaV1.5, NaV1.6, NaV1.7, NaV1.8,
NaV1.9, or CaV2.2 activity in a biological sample is useful for a variety of purposes that are
known to one of skill in the art. Examples of such purposes include, but are not limited to, the
study of sodium ion chanmels in biological and pathological phenomena; and the comparative

evaluation of new sodium ion channel inhibitors.

[00233] 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
[00234] SYNTHESIS OF EXEMPLARY COMPOUNDS OF THE INVENTION
[00235] Methods:
[00236] (A)Micromass MUX LCT 4 channel LC/MS, Waters 60F pump, Gilson 215 4

probe autosampler, Gilson 849 injection module, 1.5 mL/min/column flow rate, 10-99% CH;CN
(0.035 % TFA) / HyO (0.05 % TFA) gradient, Phenomenex Luna 5u C18 columns (50 x 4.60
mm), Waters MUX UV-2488 UV detector, Cedex 75 ELSD detectors.

[00237] (B)PESciex API-150-EX LC/MS, Shimadzu LC-8A pumps, Gilson 215
autosampler, Gilson 819 injection module, 3.0 mL/min flow rate, 10-99% CH;CN (0.035 %
TFA) / H,O (0.05 % TFA) gradient, Phenomenex Luna 5u C18 column (50 x 4.60 mm),
Shimadzu SPD-10A UV/Vis detector, Cedex 75 ELSD detector.
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[00239] To a solution of ethyl 4-methy1-2-cyclohexanone-l—carquylate 147 g 264
mmol) and 2-methoxy-benzamidine (5.7 g, 26.4 mmol) in ethanol (100 mL) was added NaOEt
(21% in EtOH, 39.4 mL, 105.6 mmol) at 0°C. The reaction mixture was allowed to warm to
room temperature and was then heated to 90°C for 12 hours. After cooling to room temperature,
the solvent was removed, and the residue was taken up in ice water, extracted with DCM (50 mL
x 2), dried (Na»SO4) and concentrated to give a crude yellow solid. The crude mixture was
purified by silica gel chromatography (65% EtOAc/35% hexane) to afford 2 (2.7 g, 9.9 mmol, 38
% yield) as a white solid. LC/MS (Method C: 10-99% CH3;CN / H,0) M+1 (obs) = 272.0

retention time 2.77 min.

O
N
NH | N
| - N
2
3
2 o |O
|
[00240] 2-(2-Methoxy-phenyl)-7-methyl-5,6,7,8-tetrahydro-3 H-quinazolin-4-one 2 (2.2 g,

8.15 mmol) was dissolved in phosphorus oxychloride (50 mL) and heated to 90°C for 3 hours.
The solution was cooled to room temperature and solvent removed in vacuo. The residue was
taken up in ice water, neuralized with sat aqueous NaHCOQO;, extracted with dichloromethane
(150 mL) (PH = 10), and concentrated to afford 3 (2.2 g, 7.61 mmol, 93% yield) as light yellow
solid. LC/MS (Method C: 10-99% CH;3CN / H,O) M+1 (obs) = 290.0 retention time 3.73 min.
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otentr al
reaction mlxture was cooled to -78°C and quenched with saturated aqueous NaHCO; (50 mL).

After stirring for 1 hour at room temperature, the mixture was extracted with dichloromethane (2
x 100 mL), dried over Na;SOy4 and concentrated to afford 4 (2.1 g, 7.76 mmol, 97 %yield) as a
light pink solid. LC/MS, (Method C: 10-99% CH3CN / H,0) M+1 (obs) = 275.0 retention time
4.60 min.
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[00242] ... To asolution of 2-(4-chloro-7-methyl-5,6,7,8-tetrahydroquinazolin-2-yl)-phenol 4

(50 mg, 0.18 mmol) in THF (2 mL) was added triethylamine (0.072 mL, 0.54 mmol) and
dimethylamine (1M in THF, 0.9 mL, 0.9 mmol). After stirring at room temperature overnight,
the solvent was removed in vacuo. The crude mixture was purified by using Gilson HPLC to
afford the TFA salt of I-2 (47 mg, 0.12 mmol, 67% yield) as a white solid. LC/MS (Method C:
10-99% CH3CN / H,0O) M+1 (obs) = 284.0 retention time 3.17 min.
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[00243] A solution of ethyl 4-oxo-tetranhydrothiophene-3-carboxylic acid ethyl ester 6

(1.0 g, 26.4 mmol) and 2-methoxy-benzamidine (5.7 g, 26.4 mmol) in ethanol (100 mL) was

stirred at ambient temperature overnight, then heated at reflux for 4 hours. After cooling to



were added to the mcrotiter plate. The cells were
stimulated with either a chem cal or electrical neans
W 2008004568 a NaV dependent nenbrane potential cP@mnys2004/025559
from unbl ocked channel s, which was detected and
measured with trans-nmenbrane potential -sensitive dyes.
Ant agoni sts were detected as a decreased nenbrane
l,.re n stimul us
"r%q%dr{g’ %18 tséﬁlt%ng aéagesngcn%g i vacio, Th% ?glgdggéié(ﬁlg% as epunﬁed by
flash chréihidiaping of silide $63% lmdAb)yﬂ% rheazina)t taaffordsi @17 gSE®4 mmol, 39%

yied)as S31hc g LS e ce 10085 Gt LROMH RSP, retcntion

time 2. 8gs,hﬁ,gl e cells" Biophvs J 69(4): 1272-80, and Gonzal ez,
E. and R Y. Tsien (1997) "Inproved indicators of
ceII menbr@ne potential that use fluore ence
resonapce gy transfer” Chem Bi ol 1£69-77) in

conbleatllon W t h instrarentation fOQS as r|n
fluore % es such as the VoI
Reader 7( VDPR( (See, Conzal ez, J. K.
ta |on for

al . (1999) 'WelT-based assays and |nstru
screeni ng |o|n channel targets” Drug Discov Today 4(91:

[00244] 431- #39) soltA2S52-(BinetHoRiR phpiylEH7- diE}F&dSéHethlBﬁbm tl yrimidine-
assay nethod with chem cal stinulation [00256

4-one 7 (Ldg 3 Hymmed ipylichlramethgng 089 39h) was addgd MR r(é 8t838 9 mmol)
in port10ﬁ§ %@M%HYEFX% erbfufe. C%dée? FRGA0 ?(ﬁoyyogrseﬁ@glgﬁég? ?enﬂ)e%e, the

type voltage-gated NaV are see
reaction wast qudnybadrwnh eaumzbdpiqatces sadiuBOthpealfate| washpd wiﬂveiqheous sodium

. subt.ypes a (fornme de i.n
bicarbongtly Waief 2l 57 BleFerf HhBE Nt 57 o R 6 BB igng he
combine®@brgiahie 18%8 Mas dfied (N4B03) @fliohednbdtedial ve@lol t6 gﬁfe&h&\@ﬁlﬁé groduct

twice with 225 nl _of Bath Sol ution #2 (BS#2).

15
as a yellqy sl - Ryvdication b flath shsompstegraplytonsiling gel{gd Iiwﬁ\hAc/?’S% hexane)
gave 8 (FRYB dg P06, %@%11&'} L 00 wfitk @oﬂ@‘yiﬂﬂwsom&hééé ]103996}“ BH;CN /

ssol Vi ng e mXx in the appropr
H,0) M-B83#bs) =339347, Kﬁentbmtthn%b[%ﬁmlmn is renoved fromthe

96-wel |l plates, the cells are |oaded with 80 niL of the

CC2- DMPE lution. Plates are incubated infjthe dark

for 30 wnNogs -at- room tenper at Me@zcmp\a\m he cells:
0X

ar eOpRj ai d w th—eourarin, a 15 ol
sol uti on iM is MeO,C N
8 9
0] (]

l : |
[00245] A solution of 2-(2-methoxy-phenyl)-6,6-dioxo-3,5,6,7-tetrahydro-6-thieno[3,4-
d]pyrimidine-4\-one 8 (1.0 g, 3.4 mmol) and diethyl maleate (4.3 mL, 34 mmol) in toluene ( 100

. o]
ambient T
M

2=

mL), was refluxed for 18 hours in a 150 mL round-bottomed flask equipped with a Dean-Stark
trap. | The solvent was removed in vacuo and the crude mixture purified by flash chromatography
on silica gel to afford 9 (1.0 g, 2.7 mmol, 79% yield) as a white solid. LC/MS (Method C: 10-
99% CH;3CN / H,0) M+1 (obs) = 372.8, retention time 2.70 min.



prepared. In addition to Di SBAC (3), this solution
shoul d contain 0.75 nM ABSCl and 30 niL veratridi ne
w@ prosparsesl from mM Et OH st ock, Sigma #V-5754) . pGh/USI0€025559
30 mnutes, CC2-DVMPE is renoved and the cells are
washed twice with 225 nL of BS#2. As before, the
resi dual vol une should be 40 nL. 6) Upon renoving the
bath, the cellg are |oaded with 80 nL ofythe
Di SBAC2(3) solition, after which test_cgnpound,

di ssol ved is added_to achi ¢ve !th desired
test conge each well fr “t ug, addi ti on
pl at e and gughly. The vqglune in wel |
shoul d 1 nL. The ce are t?len i ncubat ed
for 20-3Q-m nutes. 7) Once the i ation is conplete,

the cells arelloeady to be assayed on VIR with a

[00246] sodi w2 solgliaedimpbaitdas Fask, 130 Wit BRSO batideRthr Fihad
added to stinulate the I\Ia\]}e%lgte%g%dént orlepol ari zat ir’on?é Charged

with a mpgre of 1 640 gc3B memoRhdV, e dimethylamling(0:1og iS5t mpwd), aid/phosphoryl
; 10| bl : C toc] | ysi.s

o 82051 b by s DN UMl U258 08, e

clear solutéqorasawnemntrated maléraediiced prassure indthe kegiduensaspobtddateite (250
eni.ss)hon .i.nt ensi L sured.in.the 460 nmand 580 .

g) follovied by the addifion °§£§te§fzo§ﬁ§ iy e PritG% KpompdeAtongly basic by th

dropwisesadditicAWfS0%4 4uEbRATADE S8R0k "2 6 caniBPo AW tried (MeSO,) and
intensities are obtained by nmeasuring the em ssion

evaporated et radpead mMessiieg The sesidneavasipweifipd by sidisa geloiiromatography using

o ' t4 Il s 4 I.Ch.t here are.n
(0% el EFLIPRLIY AEATLA BRI TE 45 ¥ G0, 12 R ot
oil. LC/Msph@Methetl Gs10-99%6ICHICDE/ BiD)AVIne dohsp+=375BhR, £ 0ldbowi ng
formula: (intensjty 460 - background o ) (intensity

580nm - backgrqund 580 ) [00260] The daWtNa is further
reduced by (€ | ating the initial @i/‘i@pdfinal (Rf)
rati os. The ape Lhg average rati gyval ugs during part
or all off the pre mul ati on per{od, “aHng

sanpl e ts dging the stinul n pepboth*The
respons thelstimulus R= R/ i s then cal cul at ed.
—ima e ana” E . ‘12 . 5 1—40
[00247] A 250 mL roundbottom flask was charged with a solution of 12 (3.5 g, 9.6 mmol),

and CH,Cl, (120 mL). To this solution was added boron tribromide (28.8 mL, 28.8 mmol, 1.0M
in CHCl,) dropwise over a period of 5 minutes. The solution was stirred at 25 °C for 30 minutes.
The mixture was poured into saturated aqueuous NaHCOj; solution (500 mL) followed by the
addition of CH,Cl, (300 mL). The organic portion was dried (MgSO4) and treated with
triethylamine (1.4 mL, 10.0 mmol) followed by the addition of dimethylamine (14.4 mL, 28.8
mmol, 2.0 M in THF). The mixture was stirred at ambient temperature for 1 hour. The mixture
was evaporated to dryness under reduced pressure. The residue was purified by silica gel
chromatography using (70% hexanes, 30% ethyl acetate) to obtain I-40 (1.3 g, 3.6 mmol, 39%
yield) as a white solid. LC/MS (Method C: 10-99% CH;CN / H,0) M+1 (obs) = 361.2; R, =
2.42.



For the Na addback analysis tinme w ndows, baseline is
2-7 sec and final response is sanpled at 15-24 sec.

W 2®2014558Cont r ol responses are obtai ned by perPOr/nb1994/025559
assays in the presence of a conpound with the desired
properties (positive control), such as tetracai ne, and
in the absence of pharnmacol ogi cal agents (negative
control). Respgnses to the negative (\N) and positive

(P) controls arg cal cul ated as above. Nhe compound
ant agoni st c| NtyAls defi ned as: NPA *100 .
where R i s N response of g,\he onpound N -
P Sol utiops [ Sol ution #1: CN KCI 4.5,
Cad 2, -(57 1, HEEPES 10, pH74vv|thﬁB Bat h

Sol ution #3 TMA-C 160, Cad 0.1, Myd HEPES 10, pH
7.4 with KOH (fiiqal K concentration ¥43 mv) CC2- DVPE:
prepared as a 5 mM stock solution in DVMBSO and stored
at -20 C DI SBAC (3): prepared as a 12 nM stock in DVSO

[00248] and At ZﬂOeﬂlLatoun&SBtthrAB&H eq’@fpﬁélﬁm ﬂ$efﬁ1x2£th6iMe§t\@&kcharged
i n, disti O and stored room t enper at ur

with a sofisme -4k &6 amBohoa2ed, e end 30 érl@llgiil@mnon perbon (200

v bG8 B By o e i

condenseSmLmneecimelmfcs@ deptaa bheo BiRkture1 @as40urEd Hnd dwated % 90 °C for 6 hours.

P S P | | S G, bcoBRL
The mixyRly3bEBsd WIS ol gk B b mEe 8RpoTc tosdrvness under
reduced $eS6ubeIte dbtain ﬁiiﬁbollﬁ&/olm (1.0¢, 3@%1&51 nibovs W@@ld) dh e YwidfeSsolid.

usual Iy spli i zati o or
LOMS (Hefondr g3 SENEHATTRY ME Blebs) SR 0or 2-3 days

before the n@t\i(,t split. N
S SIS &
O 0
N j/ N
HO HO
1-48 1-49
[00249] .~ A 2 mL vial was charged with a solution of.4 (25 mg, 0.09 mmol),

triethylamine (19 mg, 18 mmol), and CH,Cl, (0.5 mL), under an atmosphere of N,. To this
solution was added acetyl chloride (7.0 mg, 0.09 mmol). The mixture was stirred at 25 °C for 20
minutes. The mixture w;xs purified by HPLC to obtain compound I-49 (32 mg, 0.07 mmol, 80%
yield) as a trifluoroacetic acid salt. LC/MS (Method C: 10-99% CH;CN / H,0) M+1 (obs) =
313.2; Ry=2.18.

[00250] Other compounds of formula I have been prepared by methods substantially
similar to those described above. The characterization data for these compounds is summarized
in Table 3 below and includes HPLC, LC/MS (observed) and 'H NMR data. Compound

numbers correspond to the compound numbers listed in Table 2.

[00251] Table 3. Characterization Data for Selected Compounds of Formula I
LC-MS | LC-MS LC-MS | LC-MS
Cmdyr i obs)| R, Cmd 5 obs)| R,




[00264] VEPR(r) optical
met hod with el ectri cal

menbr ane potenti al
stinmul ation [00265] The
wo edosowssy) i s an exanpl e of how NaV 1. 3 i nhi bi PEDINS2004/025559

activity is neasured using the optical

pot enti al (
anal ogous rmde in a cell

2641

assay

menbr ane

met hod#2. Ot her subtypes are perfornmed in an
line expressing the NaV of

it c g HEK293 cel | s stab
mdafgt(o ) ;iﬁ -g/tﬁga wel | mcrotiter

IPf3r ati on period, the
3lln ngvuit ge—pensi tive dyes CC2 3

a5 pHgws [ TPH267] Reagents: 100 n ﬁg“d

*s@hmw 4304 TH dry DVSO 10 M Di [SEA

#OA-[L0H2010) 31 dfy DVSO 10 nmM CC2- Pkt

#03-[1006008) 3.1 dfy DMSO 200rM ABSO g4t

Bad6anczsd.0S4l t3.8ol (iti on (Hycl one #SH3EZ

§UIp] eIreAat ed M2t h{ 10 nM HEPES ( G bcpgg]

.38 1 3104 180268] Loadi ng prot ocpB?

CC2- DMBEO= | 2(2.3%M (OC2- DVPE: 10 mVl CGRODIVP!

Wiln H48gui vfBent vol une of 10% pl '

yeiitiexd A8 iln Qr‘%-qw red amount of HB:

HERES S4Ed it BB ) are wil | requir e 831

el v A C170 T - 9

GPEEL G030 of OX CC2- DVPE i s t

14 722 24 . , 93 )

vWa,l'GcaJltl{]?mal?_m\/l.bé. 3805

JCETHGH gt Ulhlg-ﬁld celI's are stai neftg5or3t

e ol Ha1h0270] 2X DI SBAC (B iR

MR IDIFSBAC| ( geand 1 mM ABSC : The hES ]

| CionM DU BBAC 18) | s added to a 50 nfio60Ne&id [TUDE: ar

meed 380.0h|1 ad1 1D% pl uroni c for eafCl Lol SO BI{3 ONn

t{Flbe 3&de |arfdiovolt exed toget her. Then|HBSY HEPES
52 | 338.0 3.07 103 | 312.8 241
53 | 3532 1.76 104 | 309.0 2.76
54 | 3380 2.50 105 | 255.0 1.88
55 | 340.0 2.19 106 | 281.0 2.10
56 | 286.0 2.18 107 2972 2.12
57 | 3120 2.39 108 | 2952 2.41
58 | 328.0 2.10 109 | 313.0 2.44
59 | 3412 1.55 110 | 3252 2.17
60 | 359.8 2.93 111 ] 3094 2.63
61 | 423.0 2.69 112] 3004 2.08
62 | 276.0 5.53 113] 2983 2.07
63 | 258.0 5.57 114 [ 243.0 2.47
64 | 3753 1.90 115] 4100 2.76
65 | 3754 1.81 116 [ 397.2 2.32
66 | 2558 2.39 117] 3240 2.93
67 | 2818 2.53 118 | 324.0 2.93
68 | 2978 2.52 119 | 338.0 3.51
69 | 297.2 2.83 120 | 326.0 3.02
70 | 361.2 2.42 121 283.9 2.68
71 | 3614 2.23 122 ] 3539 2.91
72| 2712 2.00 123 ] 309.9 2.73
73 | 2712 1.72 124 | 397.1 3.07
74 | 3493 2.61 125] 378.1 3.16
75 | 363.2 2.76 126 | 283.8 2.65
76 | 3132 2.18 127 310.0 2.79
77 | 32713 2.37 128 | 3239 3.22
78 | 349.1 2.52 129 | 326.1 2.97
79 | 363.2 2.30 130 | 3379 3.41
80 | 3132 1.93 131 ] 339.1 2.64




Is added to make up 2X solution. Finally, the ABSC is
added .[00271] The 2X D SBAC (3) solution can be used

W 2008014588 e conpound pl ates. Note that conmpouneCpUsL084025559
are made at 2X drag concentration. Wash stained plate
agai n, |eaving residual volunme of 50 nL. Add 50
uL/well of the 2X DI SBAC (3) w ABSC. Stain for 30

: At ba a k at RT [ 00272] Tho ol ectr | r\ﬂl
m‘%gg%ny%ﬁ Ument and net hods |gfn ~are LICI‘;V‘S
s A I AWl 165
deseirt A 3|.2g‘|r Channel Assay Meth RGN TI.WZ,

T a5 jePr Pgzatpd by reference. Th;ﬁoi gl 55
I T3585 ¢ THrotiter plate handl erpgrangitheat™s
Y3 [EB38.97 [e%FitT g the coumarin dygpme, 311
1¥el TmeoliSiazirecor di ng the counmar iz @Mg5gdXOITOL 46
M3S[SIwES, [a savef orm generator, a [CUETEeRiqy 2.91
vos jagRs.eont 39l ed anplifier, and a[deyi ¢s.if Of 3.04
inserting electrodes in well. Under Tntegrated
conputer control, this instrunment passes

user - programed el ectrical stimnmulus protocols to cells

[00252] Vi 4S8 AVE haroR! 'ﬁE?Ed%lgd“ %51\&5' ﬁﬁi«:&@lﬁ‘ﬁ:&[ W 3]IN£¥IBITION

Reagents [00Z7Z4 [ A NaC =
PROPERTIES OF@OVEROUNDISTM MyCl , 10 m\/IHEPES 10 nmM

[00253] 9'#)‘3 o

00254 1mdm¢oar1&6@t}(e3hvmmﬂray Db@@ ﬁ%ﬂ@gomktsswcdﬂt &%QQEO di

! ] in_dr D?\/SO ABSC st ock (400)%% SF)n\/llum ton

channels A@S@goflﬁt Wé‘P%frtlef 96??%90%%1&95 et aseassed as ﬁqﬂews &ellm xpressing
e

the NaVv SE ﬁlféer%s? Wgcie ;%196&1 i Yiffit%rlpgzﬁegto oAlgéls‘aﬁélgéﬂlbsaﬁon né%%d? BE cells were

stained Wvﬁvﬁufpmisogetsdfﬁsrseﬁsmve Tovtheseasmembodne ogensinl. MIhe test compounds

t
were adde(? f et;]lg In?lgrgg {ef pﬂl?er f’Phe cells tw%reos 1mu1'cﬂe& Qv?th%?thgrt a{ c elmaica? or electrical

means to evoke a NaV dependent membrane potential change from unblocked channels, which

Fa n W A T o T o W

100 N

was detected and measured with trans-membrane potential-sensitive dyes. Antagonists were
detected as a decreased membrane potential response to the stimulus. The optical membrane
potential assay utilized voltage-sensitive FRET sensors described by Gonzalez and Tsien (See,
Gonzalez, J. E. and R. Y. Tsien (1995) “Voltage sensing by fluorescence resonance energy
transfer in single cells” Biophys J 69(4): 1272-80, and Gonzalez, J. E. and R. Y. Tsien (1997)
“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/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).

[00255]  B) VIPR® optical membrane potential assay method with chemical stimulation
[00256] Cell Handling and Dye Loading

[00257] 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.



Fi ve seconds of post-stinulation recording are
perfornmed to exam ne the relaxation to the resting
wWGe@bm145p00276] Data Anal ysis [00277] Data ar ePr@mabop€eRs559

and reported as normalized ratios of
background-subtracted em ssion intensities neasured in
the 460 n and 580 n channels. Background intensities
aret hen subtracted from each assay channel. Background
intensities are obtained by nmeasuring the em ssion

1) On the @b BSthE iaSRy dMEdinG it BHiaARnl B E WSl tWic@With 225 pL of Bath
|dent|cally treated assay wells in which there are no

Solutiog|#2dBS#he” r esponse as a function of tine is then

2? A 15ru§\@ Qf(?fﬂl\dzlﬁﬁ Jgﬁtécgrfis l%g%a?g’& E’%'ﬁ@gm S g&g%&%&% enS&Ptlon with

10% Pluttannd<U270hh dndthen )hs&cﬁl@ﬁ@&he ﬁhemdhé @plraprfaw wtdmhe bﬁES#Bd
alculating the initial S and final (Rf)

3) Aﬁer%ﬁ@ssel%‘)é 1% J@oxgd fragethe g6 vslhpltes et Aty paded vmh 3 KL of the
CC2-BMPE Solitidt. Blatd¥ it Sk @bt 1R darR Y 39% s minecemperatwe

points during the stimulation period. The responset
4) Whlld: tiee selisnareliseity stineR] with dohmarinah clibl pl.eckonpDO&@Ml¢n in BS#2 is

prepagl i D s oy i o HoHE SR Dl g S nd 30

hL véRARinkiipsaniroal Jo mbrEIbI St Sighakpsysand [ n the
A g

sence o ar macol ogi cal agént negati‘ve control).
5) AﬁerF&é)smmmess COG—]DM@Ems gaibvel §id) thandllpasei Washed (Wice with 225 pL of
controls are calcul ated as _ above. The conpound

BS#2afs heforn. te ratidva) velpmeshgeldibsdi ds: R P A = . where

&) Uponriglsuiudtpd Bidh SpEREACHR do fleq W AP ?&*&?ﬁ%ﬁ% oftion. attr

whictl Nhﬂoﬂrﬂhh@ﬂwﬁ&ﬁ@d GCOORGMDSadd¥d 28 AthiBad the dedirbRest concentration

el ect.rophysi ol o was used to assess the efficacy and
to eaghp el iy q%p ]gp gga)(/ldltlon plate and mixed thoroughly. The volu¥ne in the well

should be roughly 121 pL. The cells are then incubated for 20-30 minutes.

7) Once the incubation is complete, the cells are ready to be assayed on VIPR® with a sodium
addback protocol. 120 pL. of Bath solutlon #1 is added to stimulate the NaV dependent

depolanzatlon 200 uL tetracaine was used as an antagonist posmve control for block of the
NaV channel.

[00258]  Analysis of VIPR® Data:

[00259] 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:



sodi um channel bl ockers in dorsal root ganglion
neurons. Rat neurons were isolated fromthe dorsal
WO ows/0gEsy)| | ons and nmaintained in culture for PCT/OSI04/025559

days in the presence of NG- (50 ng/m) (culture nedia

consi sted of Neurobasal A suppl enented with B27,

glutam ne and antibiotics). Small dianeter neurons

( iceptors,, 8-1 in diameter) have been visually

i@ggésﬁt?i“@dméngé{ﬁr%%’edﬁw h fine tip glass el ectrodes
R(t) =c ennect-ed--t-o-an--anpl-i-f-ier--( Axon I nstrunents). The

"vol tage cl anp", node has_been used to assess the
cQ‘J‘?‘fﬁ%%fg'dwsml' phereispipd he cel I's at - 60 nmV. In
addition, the "current clanmp" node has been enpl oyed

est the efficacy of the conpounds in bl ocking

to t ‘
[00260] odhe dataps futher eeducpdrier caldudatingrihe et (BY and final (Ry) ratios. These

e oG VR 5 SR B e R A o s
points dufii®the stinfiflatidiepeCiod P qUB (ﬂg‘rs?oﬁ&Qg% st ARE RIRME tRGS@Nculated.

i n DRG neurons [00283] X-resistant sodium currents
For the N addbagle eppalisip timpe mimewssbrsaline ig & hepctand finabtespanse fis sampled at
15-24 secvariation of the patch clanp technique. Recordings

were made at roomtenperature (~22 ) with thick walled
[00261] bEoool respnsesgira obtaimed by rperforminy\BEsays &5 igtpaaetcelofla 8Mpound

wit, o SR SRR S iR T e of

pharmacofddikdad tigBmt §hepalibe RbAIIRS R@gsnseé kO Vil néga&ikatﬁ%%e%ésﬁive (P)
solution to equilibrate within the cell™ befor
controls agealeihitedyas dbewe. dThrrconmaund Antaganist activiyph ssalefintd ax: ed
R—_petween 2-5 kHz and digitally sanpled at 10 kHz.
A=——3¢&108s r eshest Ricthevativ espupesstthe tbsbébnfdmand was
N~ FRoni tored conti nuousl y throughout the experinent. The
liquid junction potential (-7 nmV) between the
intracel lular pipette solution and the external
Solutions {mddlr di ng sol uti on was not accounted for in the data
anal ysis. Test solutions were applied to the cells
with a gravity driven fast perfusion system (SF-77;
Bath Solu¥iés fes | NdQ1UTBENKE) 4.5 09CB4] MTI£t, 'SP € pH 7.4 with NaOH
~=relationships were determ ned 1n voltage clanp node ‘%y
repeatedly depolarizing the cell fromthe experinent

Bath SoluBBE %2 | ¢ TMhdtNGoPehentd Ahvid, 3, HepEsP®t S Ahid I Mnal 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
ABSCI: prepared as a 200 mM stock in distilled H,O and stored at room
temperature

[00262] Cell Culture
[00263] CHO cells are grown in DMEM (Dulbecco's Modified Eagle Medium; GibcoBRL
#10569-010) supplemented with 10% FBS (Fetal Bovine Serum, qualified; GibcoBRL #16140-



once every 60 seconds. Bl ocking effects were all owed

to plateau before proceeding to the next test
w@emwsenssat i on. [ 00285] Solutions . . . . [ 002B61/US2004/025559

Intracellular solution (in myJ: Cs-F (130), Nad (10),

Mmd (1), EGTA (1.5), Cad (0.1), HEPES (10), gl ucose

(2), pH=7.42, 290 nOsm [00287] Extracellul ar

071) andiﬁ’l/ &%8@%% &egﬁw@m%h&g@))r(n%/g)g)g@ﬂ%% #1%2@21 @e(llg Ngg )grown in

v AL 40 O Ol SIE ki

trYPSImZ@wB?ayS@ or1 Mé’vd@ﬂeadme |oni sehédsiling meedsc bid: gtoymofor Cepaysridsore the
{00289] Cells were current-clanped in whole-cell
configuration with a Multiplanp 700A anplifier (Axon
[00264] | IOt WIPI® bptidal ineatbeand ipbRhiifSsérd rRethbd Wi WRERicHT stihfhtion

with (in mM: 150 Kgluconate, 10 NaCO, 0.1 EGIA, Hepes,
[00265] - Wcé)llowr(nggsp %p)@@nnlgomwl\tgyh& inhibit{) actigisy issmmmed using the

o s b Btk s b e n

cell line éxpresaing theg N4V gfiinterpstnct i on potential s were not
CqQ d dur,i ac ui.si [ on... Recor di_ngs were made a
o026l  JERET SaftiilE Stkas Nadlia, atsbletcdr Hin Bo meomicreser plates
After an a$pro@Rit€ rRabARA ﬁbdl ¥hd &R Iafk @ibed With -
aﬁp i nhibit vol t%e- gat ed sodi um %hahn?ﬁs%a{%gggé%n{r‘{%lﬂggs cC2
DWE/QI%Bé02(3OWE§QH10WASSAYS FOR DETECTI NG AND MEASURI NG CaV
| NHI BI TI ON PROPERTI ES OF COMPOUNDS [ 00292] A) Opti cal

nmet hods for assaying CaV inhibition properties of
[00267] catgagemsls: [ 00293] Conpounds of the invention are

u ul _.a t agoni sts of volta gated cal ci umion
100my@iﬁfﬁ%?lgi'%}t(gg%‘?ﬂ’ﬁz%?)oﬂb&yi&@%ggf test compounds were
10mMMSBA$§@9I(A§mf@¢doomm@skd Sypasessi ng the Cav of

i nt erest vvereg aced into mcrotiter plates. After an

10 mM GGCDYERE Mu@éﬂt QH100-0Q8) deftysDMSCe st ai ned with
ZOOHMWI‘% dyes sensitive to the transnenbrane

otent!al’ The t est conpounds
Hank’s Balanced Salt Solution (Hyclone #SH30268.02) supplemented with 10 mM HEPES

(Gibco #15630-080)

next spli

[00268] Loading protocol:

[00269] 2X CC2-DMPE = 20 uM CC2-DMPE: 10 mM CG2-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 pL of 2X
CC2-DMPE is to wells containing washed cells, resulting in a 10 pM final staining
concentration. The cells are stained for 30 minutes in the dark at RT. /

[00270] 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 ABSC1 is added .



were added to the mcrotiter plate. The cells were

stinmulated with electrical neans to evoke a CaV
walependsst nmenbrane potential change from unbl PCkRES2004/025559

channel s, which was detected and nmeasured wth

trans- nenbrane potential -sensitive dyes. Antagonists

were detected as a decreased membrane potenti al

pa rtul us. ~The optical nenbra
[00271] pfﬁ“sr?ﬁf i?léﬁéég@) 50 “FIPEéan\PSI‘{SS‘béQ seliate (COPRORRERlates. Note that
compounﬁ %'lh‘i&r ate ﬁ%ﬁ@ bi @X%?ccﬁ‘a&ﬁf%!n%ﬁ W‘Qh-g%h%ﬁ }{lac{;@ §ga1n leaving residual

&Onzal ez, J. Y. Tsien (1995) "Volt
volume of 8Agiln gAdc}v Sf) luliiwelt obthe2 X BeYBRGH3) whaBSC1t rSam;ffetr 3Q minutes in
iAgl e cel |l s" Biophvs J 69(4): 1272-80, and Gonzal ez,
thedarka?ﬂ’igE_ and R Y. Tsien (1997) "lInproved indicators of
[00272] cdthe ﬂwﬁmmirmatﬁmt idtruinbi®tt ands enckloderefseenge described in ION

reso e .en transfer"” Chem Bi ol 4(4) 269-77) |in
Chamnel Agta3; Matiod PoT{HS) W21 63 ambsrel EorpRie dnisuEefeeRgs: The mstrument

comprisef |auﬁic?§t?t@1nERteP havggs aﬁ%lcaﬁssyﬁt’aﬁl el %ﬁﬁ{ﬁl thE cgﬁﬂ% dye while

Reader (r)) (See nzal ez
sunultan@lusly(rim@)lg 'tmqmohnésgay@l camesionss o mmfwatgeowaifoura current-

o o35Sl AN 8 B R i e

computera&mayl, Mk mmehhp&b@cﬁset-pmgrmmélaémeﬂ sliftBRSIrotbbals to cells
o follov% i.,S an eﬁ%rrple of how CaV2.2 inhibition

within the, wellg tileir%crﬁ%'z%ﬂ usi ng the optical nembrane

[00273] PHARLH@l nmethod. Qther subtypes are performed in an

anal ogous node n a cell line expressing the CaV of

[00274] i n%sea)emfferﬁlf@OZ%] HEK293 cel | s stably expressing

140 me R, €5 30 1808 05 GACe Uik MacTy ol BEpES AR gugose. o

7.40, 3305h0@kmed W th the voltage sensiti ve dyes CC2-
DMPE/ Di SBAC2(3) as foll ows. Reagents: 100 ng/ni
Pluronic F-127 (Sigma #P2443), in dry DMSO 10 nmM

DVEO 10 mM
Pluronic %é'?@ﬁ/bp@@%% hﬁ‘oglglloo {obozsigk %)[/)Mso 200 mMM Aci d
Oxonol sitek| (3BI3M0F t mMm@pzqsmnm@DMso

Coumarin stock ~ (1000X): 10 mM CC2-DMPE in dry DMSO |
ABSCI stock (400X): 200 mM ABSC1 in water

[00275] 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.

[00276] Data Analysis
[00277] 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



370nM Barium Chl oride (Sigma Cat# B6394) in H O Bath X

160 NaCd (Signe Cat# S-9888) 4.5nM KA (Sigma Cat#
we2@4054558 M MgC1l2 (Fl uka Cat# 63064) 10OnM HEPESI/{Si0g41e25559

Cat# H 4034) pH 7.4 using NaOH [00297] Loadi ng

rotocol: [00298] 2X CC2-DWPE = 20 mM CC2- DVPE: 10 nmM

CC2-DVPE is vortexed with an equival ent vol une of 10%

ic, followed by vortexing.in requir .ampunt of
then bR cathpos6) Sormmth | RekOURL i Pheler s, Htaiigy Y messuring the
emissioniatusities SuringGhe damEGarePdibds BOmMde{caBK tehiéd R viells in which
added to wells containing washed cells, resulting in a
there areqp ?ﬁ(ilsf i nEle SERamaG ﬁ@aé@w%ehpf &meon theprisperddd as the gatios obtained
ing theSthBb &Q%u20 mMnutes in the dark at RT. [00299] 2X
using theoBo Bl i) T (3) = 8 MM CC2DVPE & 2. 5 M
DI SBAQ(3): Vortex together both dy(es W t ho)an v .
equi valent vol u of ,10%pluronic (in DVMSO). Vortex in
g'ételn?l d“%f\‘?oht’ﬁcgg?o“%%ﬂ%“")fw th beta-cyclodextrin. Each
R(f)96well-cellplate.will _require 5 nl of 2XCC2DVPE. Wash
plate with ELx405 with Bath X, |eaving a residual
v EniFReitheo 50~ Packground ssagd) 50 nl of 2XCC2DVPE & DI SBAC
(3) to each well. Stain for 30 minutes in the dark at
RT. [00300] 1. 5X AYl17 = 750 mM AY17 with 15nM BaCl :
[00278] AdEhe/dsitadis Yetthaywediited by velsuloting thetinitinl (Rg) Halt finaK(R)ratios. These
I, Allow salution.to sit. for 10 m nutes.. Slo m x
axe the affas oy il At Bie o ofl ar b Busrr B iGacPerisTsRhdriBe Sample
points dlﬁli.hgxwmidﬁﬁ’mﬂitﬁﬁx%no TBe i8FIns6 MO SiRduids & fﬁg{é 1@{:}%@%@1@’(&

drug concentration and not the usua
[00279] stGanwelirgspenses arggbitained apirfigming absayls in dheupresente 60a rbmpound

with theA995113e80plldhér¥¥§4 I(p(%fiti\;eh %onAt%ll), 7su%1(1)| a%t %e?r%bair%,aérll’]d fiI? rthf} 5absenc& of
m nut es | e

pharmacological agents (negative control). Responses to the negative (N) and positive (P)

controls are calculated as above. The compound antagonist activity 4 is defined as:

_R-P

A

*100.  where R is the ratio response of the test compound.

[00280] ELECTROPHYSIOLOGY ASSAYS FOR NaV ACTIVITY AND INHBITION OF
TEST COMPOUNDS
[00281] Patch clamp electrophysiology was used to assess the efficacy and selectivity of

sodium channel blockers in dorsal root ganglion neurons. Rat neurons were isolated from the
dorsal root ganglions and maintained in culture for 2 to 10 days in the ﬁresence of NGF (50
ng/ml) (culture media consisted of NeurobasalA supplemented with B27, glutamine and
antibiotics). Small diameter neurons (nociceptors, 8-12 um 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



dark at RT. Run plate on the optical reader. [00301]
The el ectrical stimulation instrunment and net hods of
waig@satessglescri bed in 1 ON Channel Assay Met hodBCT/US2004/025559
PCT/ USO1/ 21652, herein incorporated by reference. The
i nstrunment conprises a mcrotiter plate handler, an
optical systemfor exciting the coumarin dye while
injections | Tl fea8OSHYse! ol r d.axonol
ijection, i 1c8G 1 3hise! SPGIALAY 1502 cSRHERel o M AGHREL of the cffcacy
profile ofith¢ cengeoundsit rol | ed anplifier, and a device for
[ ' odes. i 1. Under integrated
[00282] . Bﬁ(g%’f}i&%'ﬂﬁ E’éplra}ss‘%“nl.nék&%ﬁm% nt passes

[00283] USFIX-pisiagmesoten @hR6rts Wedd reddribd b PRGBS dsush% thEWhdle-cell
~ within the wells of the microtiter plate. [0030

variation A sleey pacto tlempl teIAR3] Récosdings Were unaiealt @66t AeBFerbittd(~220 C)
. . acaH weDII t0 be assayed. [00304] Use the ]

with thick jrallefrboresiticats slass elpgitades EWPLoregistanceed-4sMQuising an Axopatch

2008  afiBNferP(AS6R rentts$ - f;Tf{é} BHS%I fB" §oSid o us ,
_ record iL{n_g ar e>per eorS?ne to f)e tain ethgn-%vslioiieng%ﬂat Spfiguration,
approximiatelye h§ inpinwtes weres ellovesb foi she pipets tsekitivtbd ajiibibrate within the cell

ecor di_n re perfaorned to examine e relaxation to _ .
before b{giRHE LPRRIE, BRA; TisedpmERs ailkted et ohace]- ead disiall
sampled &1 ¥ IHNAIS¢H exkesiBAndeOPaY dodtheSutdd80TP0% 288 wWad mditoRid continuously

background-subtracted em ssion intensities rreasureg In

throughoyty, the sesperimentn 0'hs goawidnierrsien arctentish (gmdDnbetveere s fritesellular
ipette sqMifort R i Y O for i i
pipetie s Backgr oBtr}11 g l(J:lmr? 1%?1%?%9 f({enéé) garlg 0 gslsﬁgtda %%ﬁ%@? AP e gaf analysis.
Test solugipns sieonappliedeithe eslidwithna gtavity shiven tfhstepeprasion d§/stefO(BF-77;
Wamerhilsgentié:?l ly treated assay wells in which there are no
= S T response as a function of tine is then
[00284] r EpRE-FRPoms rtlagonshlpsOferd eRimRLdd 48 ivBBadehQah 'xgl&d@
. formula: (intensi t.y}j 460 - background %ttso m i‘;t b repeatedly
depolarizing the cell from the experiment specific holding potential to a test potential of +10mV

once every 60 seconds. Blocking effects were allowed to plateau before proceeding to the next
test concentration.

[00285] Solutions et e i - I
[00286] Intracellular solution (in mM): Cs-F (130), NaCl (10), MgCly (1), EGTA (1.5),
CaCly (0.1), HEPES (10), glucose (2), pH = 7.42, 290 mOsm.

[00287]  Extracellular solution (in mM): NaCl (138), CaCly (1.26), KCl (5.33), KHpPO4
(0.44), MgCly (0.5), MgSO4 (0.41), NaHCO3 (4), NagHPOy4 (0.3), glucose (5.6), HEPES (10),
CdCI12 (0.4 ), NiCI2 (0.1), TTX (0.25 x 10™).

[002838] CURRENT-CLAMP assay for NaV channel inhibition activity of compounds

[00289]  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




(intensity m- background 580 ) [00307] The data is
further reduced by calculating the initial (R) and
wo ewalo1458% ) rati os. These are the average rati BPCWHF2008025559
" ™ during part or all of the pre-stimulation period, and
during sanple points during the stinulation period.
The response to the stimulus R=R/R is then
| cul Control responses are obtai ned

é00308
zeroed b arer 5 %@1 ¢ Hioctien pieutile ent 1ot eipisd trine taﬁqmsmon

Recordmk@@ex‘é@ﬁdde%@rd@;h%?:ﬁfp%faﬁﬁe(pOS' tive control), such as
m befradil, and in the absence of pharnmacol ogi cal

agents (negat ive control). Responses to the negative
[00290] ( Iﬂ)onmwnflmeﬁ the vmveafiyn wdfmimds gaueeallydiereih and th HablaBovere found

to inhibit Yo fagsopRed it gty A2 GOt nonse of the test
[00291] C W@' FOR DEREEPRAS AN M ROPRINCESF VBN FORCR

CavV ACITVI TY AND TNABI'TTON OF TEST COVPOUNDS [ 00310]
PROPEREN:H0F GOMROUADS physi ol ogy was used to assess the

oasat 14} ARS8 SR RS 3p SRSl .

[00293] viComadduyds dethieiihventionrnd: psefided antdgonistsnef valtagg#ed calcium ion
el ectr odes connec}ed to an I|f|e

channels, MH38qmSh Propertipp ot tegtsqmpaunds ﬁfﬁ’ asﬁﬁéeéf‘;ﬁag’uﬁgen Cllpgxpressing

the CaV Bpm?e?&? S&rd $l8ccAqnRqhREbtFer piRes. NRRH MAndibatiGebérvd@the cells were
The results of thése experinments have

stained mﬁhﬂnmigeqeeﬁdm sensitivietq thet rgymembrane peft¢ritiohc yhe rtesft idompounds

were sddf b 5 SRFRH e, 0% Hou x5 SRS AR G388 s g ok o

CaVv depeltdehemeﬁbme eotentior chadgd from iR 3d ehinnslspshivy wdsadetected and

al e-cel | rlatlon of the, patch clanp techni que,
measureg B dreAye eibRae BRI SPRRE e d¥iSer Anfpgongstssvers dgfected as a

decreased Rieftorit! ﬂo@éilltlgpf idsé et GRS, SIRCSHR gleﬁxeﬂleahe potentlal assay

resi stance 3- usi ng an Axopatch 200B anpl |
utilized \(OAngmselnm@tvc Eﬁé‘ﬂt sensorpfessribed by blongdemand Eeemh&ﬂ_eGoezaﬂez J.E.

and R. ¥ Of¥ e'ngﬂbag) ‘O\%ltage sensing by fluorescence resonance energy transfer in single
cells” Biophys J 69(4) 1272- 80 and Gonzalez, J. E. and R. . Y. Ts1en (1997) “Improved

indicators of cell membrane potential that use fluorescence resonance energy transfer” Chern

Biol 4(4): 269-77) in combination with instrumentation for measuring fluorescence changes 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).

[00294] VIPR® optical membrane potential assay method with electrical stimulation

[00295] 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.

[00296] 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.



approximately 15 mnutes were allowed for the pipette
solution to equilibrate within the cell before
whegsnonissg) recording. Currents were | owpass fiPCBEUSH04/025559

between 2-5 kHz and digitally sanpled at 10 kHz.
Series resistance was conpensated 60-70% and was
nmoni tored conti nuously throughout the experinent. The
liquid junction potential (-7 nmV) between the
intracellul ar pipette solution and the external

Reagentst ecor di ng sol uti on was not accounted for in the data

hnSIS Test solutions were applied to the cells
100mg/r€£? QPig kA7 H(§igana REA41 )a sy dry QME i on system (SF-77;
IOmMIﬂQB)SIEr (3} HRIBL fl0- 01[029%&1-2]1)&\@@@6 response

rel atlon hi ps were det n vol tage clanp node by
IOWG@@MP&[&UIDM%IOOZOOGQIH&QIQMSD fromthe experiment

0O a test potential o +201W

200mM§de°%ﬂi&wgf,§ Wg{; 1, 1, 5, 10, 15, and 20
370mMB%mrBCBblﬁdﬂ@@ﬁﬁ%ﬁSBW@nﬁHmed to plateau before

proceeding to the next test concentration. [00314]

Sol uti ons[ 00315] Intracellular solution (in mM): Cs-F
Bath X (130), Nad (10), (1), EGIA (1.5), Cad 2 (0.1), HEPES
(10), glucose (2), pH 7.42, 290 nOsm [00316]
160mM NoGlr(Sigola CAtAS-28But i on (in mMVM: Nad (138), Bad (10),

( 4), Mg (0.5), MSO (0.41), (4),Na
45mMK§§gég‘%Bi 3?9#51598% (5.6), HEPES (10). [00317]
1mMMgEtn{mmtar[gat#bs(s@1)procedures representati ve conmpounds
the present |nvention were found to possess desired

of
10mM HRPES digwma C@ftHr4%4hnel nodul ation activity and

H7.4us§)9sohvity. dains . A conpound of formula | : | or a

P SE;Igéar maceutically acceptable salt thereof, wherein: p
is 0, or 2; X1, X2, X3 and X4 are each independently

[00297] séledihgdbtbcadm NR3, C=0, CHR4, S, , S=O or SO ;

[00298] ~ 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 pL of 2X
CC2-DMPE is ‘added to wells contammg washed cells, resultmg in a 10 pM final stalmng :

concentration. The cells are stained for 30 minutes in the dark at RT.

[00299] 2X CC2DMPE & DISBAC4(3) = 8 pM CC2DMPE & 2. 5 uM DISBAC,(3):
Vortex together both dyes with an equivalent volume of 10% pluronic (in DMSO). Vortex in
required amount of Bath X with beta-cyclodextrin. 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 uL of 2XCC2DMPE & DISBACe(3) to each well. Stain for 30 minutes in the dark at
RT.

[00300] 1.5X AY17 = 750 pM 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
BaCl,. 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



Rl and R2 are each independently hydrogen, or an
optionally substituted group selected fromaliphatic,
w@2@s0145887bered aryl ring having 0-5 heter oat OPGT/US2004/025559
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 ect gfrom nitrogen, oxygen, or sulfur; or Rl and
residual yelumg gk 3f Lo g6l d PO WL Wielk ﬂ%t%ﬁiﬁswg@%utm ni¥teis §apiSciminutes in the
dark at RN ®umdife BRWRG ti“c&]]r &p optionally substituted 3- 8
nmenber ed heter&yc yl or heteroaryl ring having 1-3
[00301] hekher elactonal $tinaulpigord drstiunente ket tneathdds ooff nset nregdescribed in ION

ar ein R1, R2, or. an i ng fqrnmed
Crannet SR MeRior D1/t PG Wt pebiobualis P fsbisidon Ty strument
comprises i nddtatitely phatd) htndler, @d dplicling/sRm O cRlgD®B AuRidBin dye while
) Wi tg, 0-4 occurrences of -R5, and at one or nore
simultanequsly;reeqiding the peumasgsdaxong!l Gmistions, ravavrfoss genpratar, a current- -
or voltage-BnfBIHACISSi B NRAYL hévicefor gﬁslgingeéf%ﬁroﬁgs h \9?1?.' l[ﬁlggl‘r i¥1kegrated
ring having 0-5 heteroatons | ndefendently sel ecte
computer eanitohthis dugémimenk passes ussr-pegrdmmed electaic8-stimmdubpmoadols to cells
e I Qr rtially unsaturated ring having 0-3
Mﬂunthﬁg{egl? gg@g%cﬁoﬁg’éﬁgﬁedent ly selected fromnitrogen,
[00302] oxAgenProtscobul fur, optionally substituted at one or
nmore carbon atons with 0-5 occurrences o - R7, and at

[00303] o fasegormst glectisies into eagh elhiothegsiaedit oms with - RB;
[00304] eﬂ% e %ﬁ%ﬁ@&ﬁm‘gfggﬁaﬁm rﬁﬁ_er ﬁﬁqelﬁ%r :sl glhﬁ%%ﬂe@&j&%n l%ersgl‘oaR}S s.

wherein Qis a I's a al ky ene chal n
Two secoplst of prastimolusadperdingt aregetfpinestetouobthin the uR-stingulated intensities.

Five oo 38k PP U A ESBRRE e sl B esn
statee. , NRSO, SONR NRSONR , S, or NR each occurrence

of R is independently selected fromR , hal ogen, NO,
[00303] orP#NANRYSR occurrence of Ris | ndependent |y sel ected

[00306] f 94, TEr RGRReP and nreggftégf 'A%' ﬁ&lﬁéﬁtlf%egt ira&fég :ﬁti ﬁé&%@ﬁd%ggmmd

_ . group; each’occurren epen ect
emissionfinignsitgsomeagareddn the4aptincma| 380 mw bkdnntist Rhclgound intensities are

e oGBS 1P B LB BB Fe g v
emissionihfegsifésOdtingthe ¥R Gie JRridds!fibin HakRANY @8kl asaPividlls 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 um )
R(t)=

(intensity sgonm - background sgp um)

[00307] 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.



the aton(s) to which they are bound, or two

occurrences of R taken together with the aton(s) to
wanioshi4skey are bound, form a 5-8 nenbered cycPOEHUK2004/025559

heterocyclyl, aryl, or heteroaryl ring having 0-3

het er oat ons i ndependently sel ected from nitrogen,

oxygen, or sulfur; and each occurrence of R3, R6 or R8

003051 | S FREBAEIE L fine ST 1o SR compoun

with thehglctlre@ grropdrties [bsitsreo@introb)alsuyh &lsbmtb\:’{t;radﬂ:dand in the absence of
s..nof. hydrogen en R2 |s
Phalmwz}B@F %ﬁepvyé'ﬁ%aﬁvmwgabpy gsPgpses to| the npgatiyve; Qrand positive (P)

controls 4¥ dél&ﬂﬁﬂéd%" BBbve2 Thé cbm ﬂd:dg BB RIsE adtiVity AR dé&’ﬁx‘é@ ﬁ@ is |

, then: i) when R and , ken toget her vv|t

R-#i
4= N - Lmifu gtertﬁb&gkp]ﬁengﬁagggﬁggﬁ 9“‘)?395?%“%&& X4 are not

respectiv H¥ %{ CH(YCHg)Ph NR3, and CHCH ;
[00309] = ELECTROPHYS @GYS)‘\S@A RC§RV AGEIVET Y41)NDHNHBH ION OF
TEST C ; 5) CH, CHWe, S, and CH; or 6) CHwe, CH,
, and CH; ii) RL is not hydrogen, and R2 is
[00310] ndtatcBH1fhp elcChiophySloBdgy) waHpsedr to- as&dg the efficacy of calcium channel

blockers \%nrrz?o%iﬁ!ol)ég]amg%% )cgﬁg ggg? H:A}ls ﬂ]%rrﬁnss?%é ?,JHV% b:évr? gqegnylsually
identified Sanlit pioBed | WithYfind N glaks WBARHAX code NS &M eangﬁﬁer (Axon

and 4|s S, then Ring Ais not unsubstituted

n
Instrumenfgh The yHeltagg clanyy’ Iaﬁ@p bes heep ugyq to assess @ qompgund hééSO holding
the cells & D96 in¥. "Ble results of these experiments have contributed to the definition of the

DD

efficacy profile of the compounds.
[00311] VOLTAGE-CLAMP assay in HEK293 cells expressing CaV2.2
[00312] CaV2.2 calcium currents were recorded from HEK293 cells using the whole-cell

variation of the patch clamp technique. Recordings were made at room temperature (~22° C)
with thick walled borosilicate glass electrodes (WPI; resistance 3-4 MQ) using an Axopatch
200B amphﬁer (Axon Instruments). After establishing the whole-cell configuration,
approxirﬁatély 15 minutes were allowed for the pipette solution to equilibrate w1thm fhe cell
before beginning recording. Currents were lowpass filtered between 2-5 kHz and digitally
sampled at 10 kHz. Series resistance was compensated 60-70% and was monitored continuously
throughout the experiment. The liquid junction 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).

[00313] 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.

[00314] Solutions



unsubstituted phenyl; iv) when Rl and R2, taken

together with the nitrogen atom is N piperizinyl, Xi,
WX200a004538 are CH , andX4 is S then R ngA i s nPCT/BSNOH/025559
* “Ph, 4-ryridinyl, or unsubstituted phenyl; v) when one

of X1, X2, X3 or X4 is NR3 and the others of X1, X2,

X3 or X4 are each CH, and R1 and R2 are each Me, H CH

roos1s] ¢ dn@fecfiit Soibhos ' BB, ZP a0, APGIRD) BeEcky 0, Rigmas 019,
q[g%gfb ' _Rly R2is - CH-CH,

CaCly (O??]’en n&féz %1%36;&%@1}’3{36?5%2:’ ? ?J(?"géﬁ phenyl I Svi i) when X1

[00316] | ExbixBsliuked soriBom (i€ mid): A 1€ 838), BEBl, (R)), KE15.300 KRB PG, (0.44),

unsubstituted phenyl, then Ring Ais not unsubstituted
MgCly (e MESO (0t 1Y, NaHCOH 6F), WigHPQ, ¢n3), Yicased5 .63 HERES (18).i S

S Rl and R2 are each Me, then Ring Ais not
[00317] ufFslibwing thesscbrperdhses, reprgsenidiiva compsuls af flempresent ityention were

X1 ] ] S ' =C).. Of e =) .. is

found to st eyl b Sndiopotiy) Rudoe s ®, ¢
CHR4; or X1 is CHX2 is Oand X3 is C=Othen whenRl is
hydrogen and R2 is unsubstituted phenyl or -CH CH d,
or when Rl and R2, taken together formoptionally
substituted piperazinyl, norpholino, piperidinyl, or
pyrrolidinyl, then Ring Ais not optionally
substituted piperidinyl, piperazinyl, norpholino, or
pyrrolidinyl; ii) when X1 is CHR4 X2 is SO and X3 is
CHR4, and Rl and R2, taken together are piperazinyl,
then Ring Ais not unsubstituted phenyl; iii) when X1
and X2 are CHR4 X3 is , RL is hydrogen, and R2 is
(=0 CH ,



then Ring Ais not substituted furyl; iv) when X1 is
S, X2 is CHR4, X3 is CHR4; or X1 is CHR4 X2 is S andX3
W(i)sooﬁlﬂll%ss or X1 andX2 are CHR4 and X3 is S thePCRUSIPOH025559
Ts" not optionally substituted N-1inked morpholino,
pyrrolidinyl, piperazinyl, piperidinyl, or is not
unsubstituted phenyl or cyclopropyl; v) when X1 is
CHR4, X2 isNR3, X3 is CHR4, and Rl and R2 are both
methyl, then Ring Ais not 6-nethyl-2-pyridyl;vi) when
X1 i sNR3, X2 is C=0 X2 CriRE3, and R1 and R2 are both
nethyl then Ring Ais not unsubstituted phenyl; and
Lyii )A\M?&Po%td ahferowladie CHR4, X3 is NR3, Rl is
hydrogen, and R2 is unsubstituted phenyl, then Ring A
is not unsubstituted phenyl; and further provided
F*ﬁ?ﬁ?: a) when each of Xi, X2 X3, and X4 is CHR4 and p
O or 1, then at |east oneR4 is other than hydrogen;

X en each of X1, X2, X3, and X4 is CHR4 and Ring A
| |is substituted or unsubstituted piperizinyl group,
X‘% 4 5 cast one R4 is other than hydrogen; c) when
Xo ch p , X2, X3, and X4 is CHR4, Rl is hydrogen,
and R | Hi ndazol - 3-yl, 7-fluoro-IHindazol-3-yl,

5-fluoro-I Hindazol -3-yl, 5,7-difluoro-I|Hindazol - 3-yl
or 5- nmethyl-lH pyrazolyl, and Ring Ais an

is a phenyl group
or a harEUEhN WEERaPSHY el Bl 3 @ Pemyl 0row

pas0llearst; one R4 is other than hydrogen; and d)

XZ’S gﬁ?ﬁ%ﬁ'@ﬁ@ Zagel f'aﬁ% mﬁgeng{eryt_lmegﬁ?geﬁlﬁqm NRj> C=0, CHR", S, 0, $=O0, or
SO,; 5(6H)-qui nazol i none,

-ani lino-7, 8-di hydro-7, 7-di net hyl - 2- hené are
Re e Bojatg cach inderendentiydiiepesecs agiontonallycubstivted group selected

from CQ"Q%%J] -4 ﬁleglbgfed]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 Wlth the mtrogen atom to wh1ch they are bound, form an optionally substltuted 3- ﬂ
8 membered heterocyclyl or heteroaryl nng 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 —R;

Ring A is a 5-6 membered monocyclic 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
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, and R is independently Q-R*; wherein Q is a bond or is a

C1-Cs alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally and



3. The conmpound according to claim 1, wherein Ring A
is a 5-6 nenbered aryl ring having 0-5 heteroatons
w0 pabeperssent |y sel ected from nitrogen, oxygen,POF/US2004/025559
" sulfur, or a 3-7- nmenbered saturated or partially
unsaturated ring having 0-3 heteroatons independently
sel ected fromnitrogen, oxygen, or sulfur, optionally

. substituted at one or _nore carbon atons. with 0-5
mdepends%tghﬁela'@ﬁ@e@/ 6P, COz CQRE> GPNF OHNRONE N, PRYRGOaNREO,

NRCO,, m@mﬁ,m@tm%@hsoﬁ@’ NRSHAR K% BPRRRE are as

defi ned above, 4 e compound according to claiml1,
eash@celrrenceof R, independentlsiselecii fromrRfXBalpgenCNOYBorEN;

Ns M al k .. :N-benzyl - IS r 2. Rl is.nethyl
* cddhgral Bel YR 1 IaGERRtY oPlekGd FomipRieseh sbam pBicTIY
substitutedeC ydliphatichtowid R2 t aken together form piperidinyl,
pi perazi nyl . 4- et h%/flﬁfi reri di rR/I , 4-C )
eachioGeurERnE PY R 15 yrdepprsiently peigated fiom fydiggsn er an optionally
bstitutHrbyy RUREIFIRE, 5 affbhadib k) RO R A7 EAne R1¢5
StbsH ri glyéA 'S Z?ﬁd)?gr 6%‘(3%‘?15@1 Jlg%%r ok(esé-) - fl?@o%%e%y fmg
atoms, onzhisaterbeyzlyd iring diaving Bhldsigatems, or whyrenoR yhd R takéh éogether with
und..accor,ding to claim4 nein: X1, X2. d X4
theatom GPGRABPR o ERR, ot fePPietiidl ¥ T (ot i Bigomeo) to
which thé3Part Sound; 85imla 548 HRdnbEreddycIoRIKYY, hetefdcyEidl, agd dthelcddeR¥ ring
. t oget her form pi peri di n%/I ,. 4-net hyl pi peri di n)(l ,
having O-3dictrapaterys indgpendentlyzgelapfed domypijtogers ex wganngn sulfyr@ndi ng
dohl oSt A ORY RIGRXE i Ohd eI RS ; EdRYC n
eTﬁe ?:orrpoun accor %{l r119 t ec?%ll 21)%’ %\91%? g(:jﬁga?(i%(ﬁ%&c)’
-CONR'aNOKLSAERECH , andX3 is CH Me;
provided that:
a) R! is not hydrogen when R? is optionally substituted indazol-3-yl;
b) R'is not hydrogen when R is optionally substituted pyrazol-3-yl;
¢) R'is not hydrogen when R? is 1,2,4-triazol-3-yl;
d) when p is 1, then:
i) when R' and R?, taken together with the nitrogen atom, is N-morpholino, and
Ring A is unsubstituted phenyl, then X', X%, X® and X* are not, respectively:
1) CH,, CH(CH,)Ph, NR?, and CHCHj;
2) CHz, CHz, CHz, and S;
3) CHz, S, CHz, and S;
4) CHz, CHz, S, and CHz;
5) CH,, CHMeg, S, and CHj; or
6) CHMe, CH,, N(CH,)Ph, and CHy;
ii) R' is not hydrogen, and R? is not CH,Ph, (CH,),O(CHa),0H, or ~CHj(1,3-
benzodioxol-5-yl) when ring A is imidazol-1-yl;
iii) when R' and R?, taken together with the nitro gen atom, is N-piperidinyl then:
1) when X!, X* and X are CH,, and X* is S, then Ring A is not

unsubstituted phenyl; and



p i

; Ris nethyl and R2 is furan-2-ylnmethyl or

nmet hyl ; or RL and R2 taken together form piperidinyl,
azmm)hysls&)l peridinyl, or alkyl sul fonyl pi per azi Pgi/pSBand025559
T Ting Ais 2- hydroxyphenyl or 2-hydroxy-6-fl uorophenyl.

7. The compound according to claim®6, wherein: X1, X2,
andX4 areCH , andX3 is CHM; pi ; RL and R2 taken

t oget her form4rre %‘perldlnyl qr. 4-C

al kyl sul f HyhssiBera

are{pkd:; apd K A §.dhen Ripady isxpt or

2- hydroxym{guggtm&p%;@& 8. The conpound according to

claim1l1, wherein:

adX2areCHX4|s CHCH or CH ,

and xer) wshe@HR G@Id RS, taloen 105 @herveith ththitiazematolny lis Wadpdinyl, X',
met h

Logeth r@lﬂl f’fﬁﬂeﬁ{mﬁdgﬂg&fﬁgﬁ ?ﬁo‘{] -pyridinyl, or

4- neﬁmbgitaedFmﬂyyl and ring A is 2-hydroxyphenyl,

fl
gccoY % %ﬁ%pﬁanX

heny ryrrol yl. The conp

d
%a?érléNR axithe)ozh%mefig X0 X g are

and &gp 'cﬁ{z%cm‘ ﬁaLINEare

met hyl or fet hyl ani noet I@?{ GWE&M‘%’ ﬁ%nﬁngAls

t ogendteyrifl@ryhsibgityed atzthmﬂposmoﬂ, met hyl pi perazi nyl ;

o or X G PR, R He B dna e -cHhoocn,

then Ring A is not unsubstituted phenyl;

vii) when X' is NMe; X%, X° and X* are each CH? R!isH, and R?is
unsubstituted phenyl, then Ring A is not unsubstituted phenyl; and

viii) when X', X? and X* are each CH,, X3 is S, R! and R? are each Me, then Ring‘
A is not unsubstituted phenyl; and

when p is 0, then:

i) when X' is CHz, X* is NR?, X® is C=0; or X' is C=0, X? is CHR?, and X is
NR’; or X? is NR?, X? is C=0, and X is CHR*, or X' is CHy, X? is O, and X’ is
C=0, then when R' is hydrogen and R? is unsubstituted phenyl or -CH,CH,Cl, or
when R' and R?, taken together form optionally substituted piperazinyl,
morpholino, piperidinyl, or pyrrolidinyl, then Ring A is not optionally substituted
piperidinyl, piperazinyl, morpholino, or pyrrolidinyl;

ii) when X!is CHR* X?is SO,, and X3 is CHR?, and R! and R?, taken together
are piperazinyl, then Ring A is not unsubstituted phenyl;

iii) when X' and X* are CHR®, X° is O, R! is hydrogen, and R? is ~C(=0)CHs,
then Ring A is not substituted furyl;

iv) when X' is S, X% is CHR*, X* is CHRY or X! is CHR* x%is S, and X° is
CHRY; or X' and X? are CHR* and X is S, then Ring A is not optionally
substituted N-linked morpholino, pyrrolidinyl, piperazinyl, piperidinyl, or is not
unsubstituted phenyl or cyclopropyl; '

v) when X' is CHR?, X* is NR?, X® is CHR®, and R! and R? are both methyl, then
Ring A is not 6-methyl-2-pyridyl;



X1 and X4 are CH, X2 is CH, CHw, or C(OOw, and X3

is N-benzyl, N (3- nethoxybenzyl),
woR(socEsHoxymet hyl benzyl ), CH, or CH Me; ; RACT/BES2004/025559
~ "mmethyl or benzyl and R2 is nmethyl or :

di met hyl am noet hyl ; or Rl and R2 taken together forma

1-pi perazinyl, 1-piperidinyl,

g| gg{ng %Q %e%? ZSp({l1 g(é,rXf‘r S i;131/({ Is{yallrfdolgyare both methyl, then

RBGN tﬁﬁﬁmgibgﬁlﬂuted‘bhex'ﬂﬁu}bd' pl per azinyl,

3 d| et hyl am nocar onyl er.l d or nor phol i nyl; and
ri ngvig) W@eﬁxhwdéf)?ﬂﬂ@&& X’ ZS tyﬂlh@llvgbn,and ¥

d I 10
anoy bttt brod Ry SHRREICE 3F GRExlen nén 4Ry
ﬁh@hbeprz»yidpdluaaiB nmet hoxybenzyl) N-(4- <
a)gf” ;%’ill % ?féng%t yGHR raIEﬁRr’étQﬂFI 1aﬂ%eﬁ@élelh§ﬁ|°gee& is other

ﬂggh%kq, B2 taken together forma -piperazinyl,
1- pi peri din I 4 gar boxyet hyI pi perazinyl, 4- C 4

bhwheh sedhf Qf |, Xpi ¥e g Xnid CHR® arst RipigpA isersubistitytied or unsubstituted

pife H?h?’loéwﬂnocar qlle%‘i"neé‘erls Ofher fhan Bydregen o1 i nyl ;  and

cy lwlhgn éaahsofze‘hxa,rmymxﬁw CHRY, naétimy@r@mnaﬁd R%i& 1H-indazol-3-yl,
TR ol o o 00 A B 1 o 5.
| l:
T e e
subistiautddyin dhg erdhw pogltionoyithr @l err(dF 3Fmen atdeast pogBY ise]tha‘r di:am a

4 kyl sul fonyl piperazinyl, 4-nethyl piperidinyl,
héﬁg%aﬁfg hylan1nocarbonylplperldlnyl and

d) 5(6H)-quinazolinone, 4-anilino-7,8-dihydro-2,7-diphenyl- and 5(6H)-quinazolinone,
4-anilino-7,8-dihydro-7,7-dimethyl-2-phenyl- are excluded.

2. The compound according to claim 1, wherein p is O or 1.

3. The compound according to claim 1, wherein Ring A is a 5-6 membered aryl ring
having 0-5 heteroatéms 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, optionally substituted at one or more carbon atoms with 0-5
occurrences of —R’, and at one or more substitutable nit;o gen atoms with —R®, wherein R’ and R®
are as defined above.

4. The compound according to claim 1, wherein:

X!, X2, and X* are CH,, and X is CH-Me or N-(Ci-4 alkyl), N-benzyl;

pis 0,1 or2;

R' is methyl and R? is furan-2-ylmethyl, dimethylaminoethyl, or methyl; or



ring Ais 2-hydroxyphenyl or 2-nmethoxyphenyl. 13. The

conpound according to claim 12, wherein: X1, X2, andX4
w@ar@Skii4ssandX3 i s N (3-net hoxybenzyl) or CH MePCT/URD04/025559
~ and~RZ2~are both nmethyl; or RL and R2 taken together

forma 4-nethyl sul fonyl pi perazi nyl or 4-

et hyI sul f onyl pi perazinyl; and ring Ais

| oxyphenyl or 2- nEthoxyphenyI 14. The conpound
elyg?\dﬁah@l fogetaprform glpemﬁ@wb piperagmyl, domethypperidiy],drC, .4

[ aﬁﬁg ch are
a]koxyplﬁlgl@ Iﬁo%m{gnd Mﬁltkgd)eﬁer odr?r&ﬁ ep| perazi nyl,
alkylsulf@rydbipq:ragnﬂ argl 2- hydr oxyphenyl or 1-pyrrol yI : A

rifg RO AR b ey Gehuorapendh Pty PR S phpoate, or

pyrrolyl.i ndependent |y hydrogen, or an optlonally substltuted
group selected fromaliphatic, a 5-6 nenbered aryl
ring having 0-5 heteroatons independently selected

sfﬁﬁ&&h%%ﬁgfa@corﬁﬁgfpym‘i’ﬁ withfify . or a 3-7-menbered

sat ur at unsaturated ring having 0-3
Xhext’e nodhKb am CHig epdKd ertHyMs et Waded from ni trogen,
oxygen, or sulfur; or RL and R2, taken together with
P#hE nitrogen atomto which they are bound, form an

ROR{h@AAl dnil REUS flrhd-Diy@fetByl o3 nigei¥aesied heterocyclyl or

Ipeter aryl ring having 1-3 het er oat ons i ndependent | y
@herf togathey form pineridiyl; Janethplpiperidmyl, mogphaliayh or4-Ci4
g formed by R1 and R2 taken together,
au(ylsmfg%eplg a%ﬁ%/l g%(ppendent |y optionally substituted at one
ring Anis 2 éhydeoxiypherd ond-hydroky-6-fuiocophenylences of -R5, and
at one or nore substitutable nitrogen atons with - R6;
Ring Ais a 5-6 nenbered nonocyclic or 8-10 nenbered

6DITRY 6brhpordidydccdriing tdaMin 8, Wherein:

X', X2, and X* are CHy, and X’ is CH-Me;

pis1;

R! is methyl and R? is furan-2-ylmethyl or methyl; or

R! and R taken together form piperidinyl, 4-methylpiperidinyl, or 4-C;.4
alkylsulfonylpiperazinyl; and

ring A is 2-hydroxyphenyl or 2-hydroxy-6-fluorophenyl.

7. The compound according to claim 6, wherein:

X!, X%, and X* are CH,, and X° | is CH-Me;

pis1;

R! and R? taken together form 4-methylpiperidinyl or 4-C;.4 alkylsulfonylpiperazinyl;
and

ring A is 2-hyhdroxy or 2-hydroxy-6-fluorophenyl.

8. The compound according to claim 1, wherein:

X!, and X* are CHy, X* is CHOH or CHa, and X° is CH,, CH-Me, or C(O)-Me;



het er oat ons i ndependently sel ected from nitrogen,

oxygen, or sulfur, or a 3-7-nenbered saturated or
w@2005/084558/ unsat urated ring having 0-3 het er oaPOIES2004/025559

" "independently selected fromnitrogen, oxygen, or

sul fur, optionally substituted at one or nore carbon

atons with 0-5 occurrences of - 7, and at one or nore

su?stitutable nitrogen atonms with - R8; x is 0-6; ,
Pd5 1 and each occurrence of R4, R5, and R7 is

R iéh@p@rRRtH mdhyt or éMBfiShRoENyS oA PoNd or is a

al k%I dene chain wherei’n up to” two non-adjacent
Rmap %F taken tpgpther form dr-pipesidimili opipetagingh or #Hektydpigenarinyl; and

e R g R S o o R nRso 1R

, S, or NR each occurrence of R is independently

selected from hydrogen.or an optionally substituted
O R RaEPRUA RS nE e R SV peskBe of R i
N'NStE paa e ntd yHs ahe XP eACH] nChWiE0gen or an optional ly
substituted group selected fromaliphatic, a
pHederoaryl ring having 5-10 ring atons, or a

r 2] j - | ng.atons, or wherein R
ﬁ;ﬁ%ﬁgﬁ%’%{%n 1%%%(3 glsr%\gm&?lﬁn\%gogma@%ﬁ( s) to which they
R raed RO takeh togethemformdepiperazingor déméhylpikeerinyaat her
wth the aton{s).to which they are bound, forma 5-8
W%@@%@V@’%ﬁﬁﬂ }'p%?]g]"ocycl yl, aryl, or heteroaryl
ring having 0-3 heteroatons independently selected

from nitrogen, oxygen, or sulfur; and each occurrence
18f The conpemdiagcardigg e eldioni | wherein: - COR , -CO (G -0

[ t. - : bd t hat, :
Xl ek, SRR oY o Yo Byte, X0 ST kaAt Rl
methoxyhgrehyD g A(4-clagbowtaethidibeazyh), CH, for<THME; t ut ed or

unsubstituted piperizinyl group, then at |east one R4
Pi'§ 1ot her than hydrogen;

R' is methyl or benzyl and R? is methyl or dimethylaminoethyl; or

R' and R* taken together form a 1-piperazinyl, 1-piperidinyl, 4-carboxyethylpiperazinyl,
4-C,4 alkylsulfonyl piperazinyl, 4-methylpiperidinyl, 4-methoxypiperidinyl, 4-
methylpiperazinyl, 3-diethylaminocarbonylpiperidinyl, or morpholinyl; and

ring A is 2-hydroxyphenyl, 2-methoxyphenyl, or 1-pyrrolyl.

11. The compound according to claim 10, wherein:In one

X!, X%, and X* are CHy, and X is N—beniyl, N-(3-methoxybenzyl), N-(4-
carboxymethylbenzyl), CH,, or CH-Me;

pis1; ﬁ

R! is methyl or benzyl and R? is methyl or dimethylaminoethyl; or

R! and R? taken together form a 1-piperazinyl, 1-piperidinyl, 4-carboxyethylpiperazinyl,
4-Cy4 alkylsulfonyl piperazinyl, 4-methylpiperidinyl, 4-methoxypiperidinyl, 3-
diethylaminocarbonylpiperidinyl, or morpholinyl; and

ring A is 2-hydroxyphenyl, 2-methoxyphenyl, or 1-pyrrolyl.



c) when Rl is hydrogen and R2 is | Hindazol -3-yl,
7-fluoro-I Hindazol -3-yl, 5-fluorolH indazol-3-yl,
wW® 2005014558101 0- | H-i ndazol - 3-yl or 5-net hyl - | H pRCEES1094/025559
“and Ring Ais an unsubstituted phenyl group or is a
phenyl group substituted in the ortho position with C
or CF3, then at |east one R4 is other than hydrogen;
“and d) 5(6H)-quinazol i none,
4-ani |l i no-7, 8-di hydro- 2, 7-di phenyl - and
l@(’ﬁl’fg cditpoiad Qé:doﬁfﬁﬁgto clalm 11, wherein:
|I|n -7, 8-di hydro-7, 7-di net hyl - 2- phenyl - are
Xe>?é aIEEQHzThIBi Xomﬁﬁrbmlzyad%-é}-meﬁg)xybbmy]a,l Ma(45,
ound has formula I- , 1-B, ol-C (RW
‘mﬂmxw4g§w$I%W$ qni$ﬂpThe conmpound according to cl ai m 16,
pieding formula I-B. 18. The conpound according to
¢l ai 7, wherein., (i) ring Ais pyrronI pyridyl,
AR o r

Rf IsgBetByinE benzyl olsygtayher dimethylagming
h .
s i o g, sl i,

3- dlethylpihmyarbmlmpcm(ln}’l) and is 0-2, and R4 is 1-4 alkyl

il et S RN oy o Y

car bo(Cl 4a| koxy) (U| ) R1 i s hydrogen, alkyl, or
benée and R2 is al kyl, alkyl)am no-C -4 alkyl,

13 _"The campound perosding tarSlrim e tHgFeini2- hydr oxy- |

X1t byl XL, o |v) RL and
R2 faken to?gd:etzﬁerd%ﬁsﬁgyhe%&gbﬁ&wgacgw

PNhyrroI i dinyl, N-piperidinyl, Npiperazinyl,

%{5\{9 tEI onor pholinyl, (Cl-4

)%rﬁl ¥ Ylpg'fam nyl , vvherei nsaidring is

Rb pid Rﬁakérytogétb&ttbﬁﬁlhﬂdn&mﬁ Bulédhylfipctatibifi Dk 4t uent s
sel ected from hal o, oxo, hydroxy, trifiuoronethyl,

ethylsulfenyigiperagmylyand ky| optional Iy substituted with hydr oxy,
n@%"fxgg %y@m&%ﬁg@p&yﬂ_meﬁ{o&%ﬁgﬁwyI ) ami nocar bonyl , or

14. The compound according to claim 9, wherein: )
X', X%, and X* are CH,, and X is CH; or CH-Me, p is 1, R" and R® each are methyl or R!
and R? taken together form 1-piperazinyl, and ring A is 2-hydroxyphenyl or 1-pyrrolyl.

15. A compound of formula I’:

R"\N,R2

(R4)X_Q/ftN

I!

or a pharmaceutically acceptable salt thereof, wherein:



19. The conpound according to claim 17, wherein: (i)

ring Ais -ryrrolyl, 2-pyridyl, 2-fluorophenyl,
wQ20wpdr4sx8/ phenyl , 2-acyl oxyphenyl, 2- PCT/US2004/025559
" hydr oxy-6-fl uorophenyl, 2-nethoxyphenyl,

phenyl - 2- phosphat e di sodi um salt, or 4-

nmet hyl pi peridyl, 2- ethyl-carbamc acid phenyl est er

nd R4 6-
sﬂqﬁf/%reﬁ ﬁacqwg@epdwiw%gs%w e gptionaly utistfuied gxtp pelected

from C,_¢l adipRatfclh BOMBRbLEKE aB ﬂng hﬁﬁﬁ%@—?ﬂ[ﬁ?&w&ms {ddbﬂ)@nda-]tw s%}ected
hydrogen nmet hyl , et hyl, enz

from mtngenyq)xyggn,rmtshlﬁpram m@-gtmgmbered saturateél or partially unsaturated ring

having 0- %h@feﬁoqrt(?th ﬁllaﬁjernﬁé\#ﬁaa nge[ri]g[te FrK ogen e{g%/grgu%/frlr_, o &, Iar’ld Rz,

taken toge(her(mt]n )hel-iﬁtr@ged aRitn tcﬂkhnh thbget&lﬁ)"unﬂpfbfm an optionally substituted 3-
th ox i di

8 membe{eﬂ]r;gfeﬁ%cr i pe%tgrb%gﬁp%zf r : §-:3ih%{e?galto'ms3 i_ndependently selected from
nitrogen, %x%étn}’ biSdillfuf Wilerdth R"—’ rla‘iz blnéﬂya ring thH&f tyAR N¥ld R? taken together, are

p1 perazi nyl, Ameth y p peri dinyl
each 1ndcpemq;e§ﬂb thp(prplgly p@bsﬁi}ltqd a.one ppinore qa;bo,n atoms with 0-4 occurrences of

-R’, and ai'ogg E)F?ﬁl F#J b gtﬂ}ii:agiegﬁt;@éh %'ms with —RS:
Rifgi A5 o ﬁﬁyhamﬂe&mmblfnc{ielicﬂm my%mehsflbmeg ®idyClidylyl nﬁgd havmg 0-5
- eridin oxo- pi peri di ny
heteroatogis HIRERIEPHE RS FELE BB GAF: B ) SUR e Ad-Ahemiged
saturated 4)r 5%QW Mﬁ‘éam‘ite@hﬁg ﬁ%g‘@b he?erat&H@mﬁ@ﬁgﬁﬁé’rﬁﬂf RicREHM

toclaiml wherein: (i) ring Ails 2-pyrid
nitrogen, memopmth@nwtlolzalwgbmpchetme or moatgdrbomthmm yith 0-5
d th h or
occurrem% |3¥ %?ﬂd gt one d) 09% %\?Afé{ét(ltalbge %E—o%e?lx (ngw}l,th aﬁd’ RA is
x&s0vef hyl , 7- met hyI , or 8-hydroxy, (iii) Rl is nethyl,

et |, or henzyl, and R2 is nmethyl, ethyl,
&ét 'éﬁgnoethyl or 2-(2'-

eatcﬁtoeahyéawsm"awl axﬂqm/indqsgnda%mﬁaqeﬂ%h%me it 28646 is a

form4-neth oxypl peri di nyl pyr roli di nyl
Ci-Cq alkyh@@mhglm Wlch;m up ﬁq;@rcatzqnﬁgd] acepi rp@hy]dnmnymts of Q are optionally and

ndpenafpIFRARLELBEEOT B colo NN ARG iU, il o,

NRCO,, HREIONR sSOf SOy NRISO8/ $@NB,INRSOMNRD, SJioRNR;  3-

each occurrence of R is independently selected from hydrogen or an optionally

substituted C;_¢ aliphatic group;

each occurrence of R’ is independently selected from hydrogen or an optionally
substituted group selected from C;.g aliphatic, Cs.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’, -CO4(C, aliphatic),
-CON(R"),, or -SO,R’;

provided that:



di et hyl am nocar bonyl - 1- pi peri di nyl, or

4- car boxyet hyl - pi perazinyl. 21. The conpound accordi ng
W@ 00sloaises 17, wherein: (i) ring Ais 2-pyridyl,PCT/US2004/025559
= 2-hydroxyphenyl, 2-acyl oxyphenyl,

2- hydr oxy~6-f | uor ophenyl, or 4-nethylpiperidyl; (ii) x

is 0, or xis 1 andR4 is 7-nethyl; (iii) RL is nethyl

and R2_ is nethyl or 2-(2 -tetrahydrofuranyl)rrethyl or
aRvVhamp isHor blﬁ@fﬁl at degst anerR i pther than hydrogen;

I 4.

b)4 v}ﬁgﬁ %{llrfggégsg? %’d&xsﬁﬁﬁ% «ﬁ%ﬁ%%ﬁlskmﬁdﬁﬁé&&{w broup, then at least one R* is
othtelttlhyﬂlhydrbgﬁmyl pi perazi nyl, 4-ethylsul fonyl pi perazinyl,

ok s Rt ydiagen g & 5T gfxdﬁ?w Yo Bingast 1 Yttuoro-

1B=1hdZ6P3 Y Beniifluofdl 113Ad 7613 Srﬁ&eﬁnfeﬂ@ﬂlﬁeéyraiomn&rﬂ Ring A is
- pi perid |nyl’ ring, x is 1, and R4 is_7-methyl. 23. The

aw BRsYBElHBEoh PR EFYD 0B 15 RiieRy lroussubgiitatcdiin tieerthe@orition with

arp@%g a each
(Eﬁégﬁztggﬁgkéqgt%?ectéﬁﬁ?rom - menbered aryl

dy |5(ﬁj{)lﬁmumazghﬁblﬁ Mnoét&amhydm%’bdmhemﬂ# yndsHbHFenhazolinone,

from r d sat ted or partially

4-&”@]&?9[’%{1 dﬂsﬁaaqﬂ#ﬁgfgg%ny T e P i‘f‘%ﬂs i ndependent | y

sel ected fromN, , or S, or an optionally substituted

-4 aliphatic group, wherein one or nore nethyl ene

lé nIh@cqmpquné agcoxdiag tqelaim 5, gyhstsin aaid compewnddiap formmdp I-A, I-B,
or I-C: i ndependently replaced with NR, , (CO O 0(CO NR(CO,

(CONR, SO (NR), or (NR) SO . 24. The conpound

RboOR R4ing to claim 2R\ wiérein R and R2 aRe &ich

(R¥)y~g , Wherein one met hyl 3 R, Uf t he
i phat cgrou F—ot| aI Ade |de|y
rep a th NR, , NR( rQ?O) R
(NR), NR) SO . 25. The und accor d| ng t o Al m

4 vvherel n when Rl ES;d R2 are each |ndepen tIy an
pfl onal |y substitut al i phati c group, wher n one or
nore net hyl ene

-17. The compound according to claim 16, having formula I-B.

18. The compound according to claim 17, wherein:

(i) ring A is pyrrolyl, pyridyl, fluorophenyl, hydroxyphenyl, acyloxyphenyl, hydroxy-
fluorophenyl, methoxyphenyl, phenyl-phosphate disodium salt, methylpiperidyl, ethyl-carbamic
acid phenyl ester;

(ii) x is 0-2, and R* is C;4 alkyl optionally substituted with hydroxy,C1 alkoxy, or halo,
hydroxy, Cy4 alkylcarbonyloxy or carbo(C;4alkoxy);

(1i1) R!is hydrogen, Ci4 alkyl, or benzyl, and R%is Ci4 alkyl, di(C;.4 alkyl)amino-C; 4
alkyl, 2-(2'-tetrahydrofuranyl)methyl, 2-hydroxy-1-methyl-ethyl, or imidazol-5-yl-ethyl; or

(iv) R' and R? taken together form a ring selected from N-pyrrolidinyl, N-piperidinyl, N-
piperazinyl, morpholinyl, thiomorpholinyl, (Ci.4 alkyl)sulfonylpiperazinyl, wherein said ring is
optionally substituted with up to 3 substituents selected from halo, oxo, hydroxy, trifluoromethyl,



units in the Cmaliphatic group are optionally and
i ndependently replaced wwth NR, , (COO QCO,
WOR(SDI455 CO NR, SO (NR), or (NR)SO .26. The cpopUsod4/025559
" according to claim25, Rl and R2 groups are each
i ndependently optionally substituted nmethyl, ethyl,
cycl opropyl, n-propyl, propenyl cycl(ocg;no%/:ll_l ($%$
-0-Cia &qg)ﬁl @% Ontm%%wub(sw%eﬁ Vﬁﬂt lpydroxyyamingearaiepasheryl, di(Ci.

Tkyl)anBe 6 sH t Qarbb@p.m or 16, wherein: (i) one of Rl or R2
salky) IS hydrng,ggn aarﬁdf}{ he other of RL or R is a 5-6

menbered aryl ring having 0-5 heteroatons

o e R b 8T or b ) |y

(wnﬁ%tmsal-pﬁrdﬂvng ﬂmdvng ﬂh&oﬂlﬁhﬁr M&mwuéﬁw th@?lﬁkirﬁhenyl 2-
seﬁect romnltro ul fu (i1)
hydroxy-g¢ %torgwe naethxyp @% phaRyl 2 Phosphaediseditimpalior | o
t al i phatic group, wherein
methylplﬁéhcﬁl? % %ﬂ%k%ﬁxﬂ}%ﬁ&eﬂﬁﬁ te‘slSt |4n the aliphatic group are
(1@1)0( ls@nalt % i5 laand R'nidl 6pn¢tﬁ3dn7-h13pth3d;ﬂ~h3uh'dxwot B-thRtylcarbonyloxy, or

i, o0 SR e RN 50 (0, or (N9 5520

(i3 Ré & Idtapenf hediyl, ethiyl, br BéhzyB ai@d R i thethyl( &y V V K e
dlmethylgmgnoethyl 2F%2 "-tetrahydrofuranyl)methyl, 2-hydroxy-1-methyl-ethyl,
methylaminoethyl, imidazol-5-yl-ethyl, or

(vii) R! and R? taken together form 4-methoxypiperidinyl, N-pyrrolidinyl, 3-
trifluoromethyl-1-pyrrolidinyl, 4-butylsulfonyl-piperazinyl, 1-piperidinyl, 1-piperazinyl, 4-
methylpiperidinyl, 4-hydroxypiperidinyl, 4-morpholinyl, 4-methylsulfonylpiperazinyl, 4-
ethylsulfonylpiperazinyl, 4-isopropylsulfonylpiperazinyl, N-piperidinyl, 3-
diethylaminocarbonyl-1-piperidinyl, 4-oxo-piperidinyl, 3-aminocarbonyl-piperidinyl, 4-
methylpiperazinyl, or 4-carboxyethyl-piperazinyl.

20. The compound according to claim 17, wheréin:

(i) ring A is 2-pyridyl, 2-fluorophenyl, 2-hydroxyphenyl, 2-acyloxyphenyl, 2-hydroxy-6-
fluorophenyl, 2-methoxyphenyl, or 4-methylpiperidyl,

(i) xis 0, orx is 1 and R* is 6-methyl, 7-methyl, or 8-hydroxy,

(iii) R' is methyl, ethyl, or benzyl, and R? is methyl, ethyl, dimethylaminoethyl, or 2-(2'-
tetrahydrofuranyl)methyl, or R! and R? taken together form 4-methoxypiperidinyl, N-
pyrrolidinyl, 4-butylsulfonyl-piperazinyl, piperidinyl, 4-methylpiperidinyl, 4-hydroxypiperidinyl,
4-morpholinyl, 4-methylsulfonylpiperazinyl, 4-ethylsulfonylpiperazinyl, N-piperidinyl, 3-
diethylaminocarbonyl-1-piperidinyl, or 4-carboxyethyl-piperazinyl.

21. The compound according to claim 17, wherein:



XRE\ i j k1R RRnNno3I*N>N/ NNR6 (R) (R)z
UW9 V aa bb. 29. The conpound according to claimor
wagosohssei nR1 and R2, taken together wth theP@i/USIOERS559
= rgtom to which they are bound, forman optionally
substituted 3-8 nmenbered hel erocyclyl ring having 1-3
het eroat orrB i ndependent ly select ed fromnitrogen or
he conpound accordi to claim?29, Rl

and
(Q@%Aés %ﬁk@@ylt Hhrdmeyphgnyln2-epdo p@@e?n hydrexy-pflugrendnyl, or

_meth yir € bound and forma ring selected from / Rz /

4-met yl;%BS‘rYd dd ee (R)z ff gg hh.31. The conpound accordi ng
(nbms:D,aerlsﬂ)andvRélse’l-memM and R2 taken together are

R P 254 R iyt QLR et g e Raken

together f\%mh K&ﬁ%ulfo%i}%plgaazﬁpnpwﬂdmgp ; aGh&thylpipbAdiay a4 Metpholinyl, 4-
erein z is O-
methylsulfonylpiperazinyl, 4-ethylsulfonylpiperazinyl, 4-piperidinyl, or 4-carboxyethyl-

piperazinyl.

22. The compound according to claim 17, wherein:
ring A is 2-hydroxyphenyl, R' and R?, taken together, form a 1-piperidinyl ring, x is 1,
and R* is 7-methyl.

23. The compound according to claim 15 or 16, wherein neither R' nor R? is hydrogen,
and 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 selected from N, O, or S, or an optionally
substituted C;4 aliphatic group, wherein one or more methylene units in the C;4 aliphatic group
are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR,
SO,(NR), or (NR)SO,.

24. The compound according to claim 23, wherein R! and R? are each independently an
optionally substituted C,4 aliphatic group, wherein one or more methylene units in the C4
aliphatic group are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO),
(CO)NR, SO2(NR), or (NR)SO..

25. The compound according to claim 24, wherein when R! and R? are each
independently an optionally substituted C,4 aliphatic group, wherein one or more methylene
units in the C;4 aliphatic group are optionally and independently replaced with NR, O, (CO)O,
O(CO), NR(CO), (CO)NR, SO,(NR), or (NR)SOs.



33. The conpound according to claim 31, wherein z is
0. 34. The conpound according to claim 30, wherein R5
wo soosndspendent |y sel ected from hal ogen, CN, OPCHIS2004/025559
T optionarly substituted group selected from al kyl,
aryl aryl (C)al kyl, N(R') , ~-CHNR) , OR, -CH
, SR, -CH SR, , -NRCOR, -(CH) N(R) , -(CH

2§5 B iaeraing &%@5 TR osgh aeSh et
optlonallly@d@éﬁ‘ﬁftg@i%%l $alye Q:Srﬁﬁrlfc)ﬁ?ﬂ”h g‘opkiﬁ gr(gﬂ%’nylf:ﬁ(rl PﬂrYﬁy : EE o o

(CO>OC;{2@@,| (CH,), 06Kk CHE( CHEIGH(CO)QFH,- CRCHEICH, CEor

butvl. - N(CH ) , piperidinyl, piperizinyl, norpholino,
tbutyl, lrfh)alllrtly‘ioptl onal Iy substitut ed group selected from1-4

alkoxy phenyl , phenyloxy benzyl, or benzyl oxy. 36.
h und acc d|n wherein R6 is
Sl R e e LN y
uﬁis Ef I:UJ&GIQQ igh g&ﬁc{rﬁ%@&h&r IR or 2Ky} 5-6ahdhberdd
a
having 01& throatom@ mepemtly se@qgﬁd)&(ggmtroggmxygemﬁm or ag¢7-

LM e O TTTTETRENCE Y-
fromnitlegdnyloxygmoqnydulﬁmmyl pentyl, CQ(C C aI kyl), -CONH ,
C abkyl), -CH OH, H ., S N(CH) ,
BTRSTR 55B bbrosse i hesr orior s SRl Subsituted C:.

liphat Ahe@ir the@r Mo HetiYlend Gnit¥AGHET
alipha 10%%; i Ri‘r | r?d ezg endemh?flen 4aallg)ﬂgﬁc QngRP aktf o;%onally

ydr o
and indepgndaixspiseHAY Ty NROb (COIR. S CEONB(GG). dCOBNRS SN, or

al kyl, aryl, aryl(C . )al kyI -N(R) , -CHNR) ,
NRSO " "1 OR ., SR, -CH SR C(IP‘, “NRCOR' , -(CH)
NCR) “(CH) OR -(CH) -COR, -QON(R) , or
SELILOWE W T RO
(R
N : SN NS
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CF, M, Et, CNNNO, -COCH, NH, -N(CH) , -NEt) ,

-N(i Pr) CXCH) OCH -CONH, - COOCH, -OH, -CH OH,
WO NHSDASE -SO NH , S N(CH ) p| peri di nyI PCT/US2004/025559
”’prpérTZTny1f“ﬁﬁrpholino, or an optionally substituted

group selected from Cl-4 al koxy, phenyl, phenyl oxy,

benzyl, or benzyl oxy. 40. The conpound according to
claimor 16, wherein two occurrences of R4, taken

m t oget her Rorman optiona?ly substituted 3-7-nenbered
RS saturated RB partially u §aturated ring having 0-3
/k het er oato i ndependent |y sel ected fr ni trogen,

oxygen [fur. 41. N conpoun rding to claim
)‘N or F=Rccurrences By R4, take er forma

cycl oalht‘w, group and ”'cwrpounds have the'stTucture as

shown in forrmula I-B-i |-B-i. 42., The conpound

accor di ngrt oclaimor 1 V\,her ein R ng this a phenyl ,
pyri di nyl, §/r| m di nyl , pyr| dazi nyl, pyr a2| nyl ,

pyrrolyl, eridinyl, |ngolyl |ndaz
% '/\ Nbenzot ri oI LL(R?%r azg opyrz.z_o i m dazol yl,
E@nm m dazal y i az )H )b hi z 3<azol yl,
fizoxazol ylis isoxazol yl, E,ben2| soxazol yI
I sot hi azol yB benzi sot hi &0l yl, triazol yI ,
u benzotri arol yl, thiadi azel yl, thi enyl , sdbenzot hi enyl ,

furanoyl, b gzofuranoyl, or triazinyl ring, each

optlonally bstituted at ne or nore carbon atons

mnth 0-5 0 rences o - and at one, Of .NDr e
%r/’\\§gpst|tu.a€19\ rogen ﬁﬁgémgkﬁThe

conpound accordlﬁg to cl %9216 erein Ring Ais

optional | ¥ substituted pggnyl 2-pyridyjp. 3-pyridyl,

or 4-pyridyl: wherein each y is i ndependently 0-5. 44.

The conpound according to claim43, wherein y is 0-2.

5. m. 44, i
26 Eh%lpoqng[? X&H%&S‘%&gﬁg ?(? {:l? n? g% 5 14% Lxﬁxiaﬁem ﬁ Vglolg r1 enxogealer with

the nitro mcatmd torghich tidyadrebeund] ﬁmnvdneipebﬁall%ubftawqas 388 Bembered

endent . .
hc:terocyclyfj g g ha,v?ng { % heteroatoms independently selected from nitrogen or oxygen.

30. The compound according to claim 29, R! and R? are takén together with the nitrogen

atom to which they are bound and form a ring selected from:

fi N/\/(Rs)z f;: /\/(Rs)z’ f{ N /\/a;%
) Lo

U
Nepe

ce dd ee

'L'w (RO, N><R5>z
&\(R%
ff



hydr ogen, hal ogen, CN, N 2, or an optionally
substituted group selected fromalkyl, aryl, aryl(C.
WO 2008914558 N(EC) , -CH N(R) , OR, -CH OR, SRCT/ULI04/025559
T TSR, COOR, -NRCOR, - (CH) N(R) -(CH) R, -(CH)
SR, -COR, -CON(R) , or -S(O N(R) . 47. The
conmpound according to claim46, wherein R7 is
3f &E&%ﬁ?orr}%%%cli qu?’@;% to C%Ei’f{"(ﬁ yv%’ér?’eirk%? @}CBEI&Z tak%tggptsler@
optionally $§BMituted-pyroR - 1-yt @), pip&atdifdyl (b iEi¥erhzin-13P( @] or n§)rpholm-
N(CH ) , piperidiny pI peri zi nyI nor phol i no, "~ or
4-yl (ee).opt i onal |y substituted group sel ected from al koxy,
phenyl, phenyl oxy, benzyl, or benzyloxy. 48. The
conpound according to cl ai m or 16, R8 is independently
3y Heogepound acvordipg tooeiaiihd 31, swhbsedn 2 ist®2l gr oup sel ect ed
fromal kyl, aryl, aryl(C 6)alkyl, -N(R) , -CH NR)
, - CHOR, -CHSR, -(CH) N(R) , -(CH) OR -(CH)
35RIhe contgdund addBMifs 1o claifif 31, whefdin 2s.) . 49. The
. corrpou according to claim48, R8 is independently H,
, ethyl, propyl, butyl, pentyl, CQ(C -C al kyl),

ogﬁ‘\&}"“ﬂﬂ y su%s%cﬁ?gt{%gip %%aﬂ @?‘ R é%&,:‘%gﬁ%egﬂ ég'g_tt ﬁ%m

halogen, CIN, Q3 on ahsptibaslyngibftinted lgeouplseletted fi5in Ciljwkylpayh md(c,-

atiey, RESS AR GR TeRRoR &J&%kmm@oﬁ?ﬁw%ﬁ%“ (RN,

(CHZ)ZOQ@CQCH%\SR{ cc@kal Rz)\ghﬁrgq(;)zm@{; ,her RL nor is

drogen, and RI are each |ndependently
seI ected froma 5 or 6- menbered aryl ring having 0-5

e i .
353, T QAR bl a& 860 %&1!8‘?3%2‘%1}%?&1?# §'iRpbhdent1§ selRsted from CI,
Br, F, CF3;, Me, Et, CN, NO,, -COOH, NH,, -N(CH3),, -N(Et);, -N(iPr),, -O(CH>),OCHj, -
CONHz, -COOCH3, -OH, -CHzOH, -NHCOCH3, —SOzNHz, SOzN(CH3)2, piperidinyl,

piperizinyl, morpholino, or an optionally substituted group selected from C;4 alkoxy, phenyl,

phenyloxy, benzyl, or benzyloxy.

36. The compound according to claim 28, wherein R® is independently selected from
hydrogen, or an optionally substituted group selected from C;_¢ alkyl, aryl, aryl(C,.¢)alkyl,
-N(R’)2, -CH;N(R),, -CH,0R’, -CH,SR’, -(CH2)2N(R")2, -(CH3),0R’, -(CH3).SR’, -COR’,
-CON(R’)z, or -S(O)zN(R’)z.

37. The compound according to claim 36, wherein R® is independently selected from H,
Me, CF;, ethyl, propyl, butyl, pentyl, CO(C,-Csalkyl), -CONH,, -COO(C;-Cjalkyl), -CH,0OH, -
SO,NH,, SO,N(CH3),, or optionally substituted phenyl.

38. The compound according to claim 15 or 16, wherein:

x1is0, 1, 0r2; and



unsaturated ring having 0-3 heteroatons independently

selected fromN, , or S, or an optionally substituted
W@Pbdophatsse& group, wherein one or nore nethyl enBCT/OE1084/025559

in the aliphatic group are optionally and

i ndependent |y repl aced with NR, , (COO QCO,

NR(CO, (CONR S (NR), or (NR) SO . 53. The conpound

cor.ding to claimb51, wherein both Rl apnd R2 are an
%9%#% dndape eélﬂﬁ&lwrpa%rbhalag?rp 63> INOxy Pb%fboptmlulbéi“}bs@med@mup

selected ﬁ&ﬁ@l%mw'a?ﬁeaﬁmc Sall)l, tﬂaﬁ{y % Ac gﬁtd)ﬁ SCBYBRASR”,

tional I'y and i ndependént ace

-CHZSR’( CQOB, » OIRSPR’, WIBD)N(R()@OXGR»ZGR? ((0R2): SR, @WS@ONEE )2, or
-SGJYN@?F conmpound according to claimb53, wherein RL and R2
an optionally substituted aliphatic group, wherein
one or nore nethylene units in the aliphatic groupare

onaIIy and |nde qdentl y replaced mith NR (
23( comppgupghpce F&F? gy, Wrel%ﬁaqxraq)ls@depeggenﬂphg CL Br, F,

CF3, Me CE%{T@?IUN@) a%ﬁﬂ'l@ﬂz @Ié@i{%w&t)zémﬁ?&,c%ﬁ %r OCEs, -

|onaIIy substitite

COOCHy e@Hopf.yl}IgOIé,r—b@KE@CHa,eﬁ@hMHutSﬂzN(@Eﬁ)) Q@ipeérichy], p@@ﬂz)nyl

oot By A 65 @%O@%E%%ﬁ;&mwom

bmmyLoebahﬁkﬁy wherein one of Rl or R2 is hydrogen and the
other of RL or R2 is a 5-6 menbered aryl ring having
0-5 het eroat ons i ndependent | y sel ected from nitrogen,
40XYREGhmund dbddiling B 1B 15 o RIT VAR, B WotrBibaObrRY, taken
part unsaturated ring Ravr ng teroat ons
together fmmdemllywubﬁiwcd 8¢ -fembemei satogéad, or pasgtiplin yunsaturated ring

. 57. Jhe co) r to_cl ai m
having OgHiekdbioh inagp T3 o3RS iR ol b B nor of
Ror R2 is an optionally substltuted14allphatic
48( wherein one or nore methylene units in the 1-4
I

}Fb*h GRTROUGH AEG9THAB LoPRinb Fupt 1p: e omar@p%qs @R tgken together
] O
form a 03;0%)%1]%@ g-ﬂ) PAN ? %%gpoqsng : ﬁ%eghg onpoun gé\lgi((:o ggr 'lgﬁg'gi m

53\ rein or RR is selected from
; ~
\ N

(R4)xm*

I-B-i.

42. The compound according to claim 15 or 16, wherein 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, benzotriazolyl,
thiadiazolyl, thienyl, benzothienyl, furanoyl, benzofuranoyl, or triazinyl ring, each optionally
substituted at one or more carbon atoms with 0-5 occurrences of —R’, and at one or more

substitutable nitrogen atoms with —R®,



R R N-N/ Il (R) . XRRE>nPRqgr St SL

b\ UV WX 6y z aa bb wherein each z is
wo pabsperssent |y 0-4. 59. The conpound accor di ngP€DUSL084/0R5559
* "51, wherein Rl and R2, taken together with the

nitrogen atomto which they are bound, form an

optionally substituted 3-8 nenbered heterocyclyl ring
4£avilng 1-3 heterogatons independently selected from

[

Thegramraung aoepeding foclaimh b eiohfs Setr RSy ISptiprally substituted
phenyl,zﬁ%:ﬁ@ﬂ%ﬁrmﬁoga%yﬁay@re taken together forma ring

L
sélectedfrom (R)z(R) (R) cc dd eeL_,. ff gg
8 wher ei ngeagh z is indgpendently 0-4 6IR)%he conpound
\Cu_a_ rdin /tq\u__ghg;mm, e;N_e_Ha)Rl N Iﬁ’ﬁ t aken
X 'tglgg’t her ! y - y N

a b c d
wherein each y is independently 0-5.

44. The compound according to claim 43, wherein y is 0-2.
45. The compound according to claim 44, wherein y is 0 and Ring A is unsubstituted.

46. The compound according to claim 15 or 16, wherein R’ groups are independently
hydrogen, halogen, CN, NO,, or an optionally substituted group selected from C,.6 alkyl, aryl,
aryl(Cir.g)alkyl, -N(R"),, -CH,N(R")2, OR’, -CH,OR’, SR’, -CH,SR’, COOR’, -NRCOR’’, -
(CH2):N(R’),, -(CH2)20R’, (CH3)2SR’, -COR’, -CON(R’),, or -S(0):N(R),.

47. The compound according to claim 46, wherein R’ is independently H, Cl, Br, F, CF3,
Me, Et, CN, NO,, -COOH, NH;, -N(CH3)a, -N(Et)2, -N(iPr),, -O(CH;);OCH3;, -CONH,, -
COOCH;, -OH, -CH,0H, -NHCOCHg', -SO)NHZ, SO,;N(CHs),, piperidinyl, piperizinyl,
morpholino, or an optionally substituted group selected from C,.4 alkoxy, phenyl, phenyloxy,

benzyl, or benzyloxy.

48. The compound according to claim 15 or 16, R® is independently hydrogen, or an
optionally substituted group selected from Cy alkyl, aryl, aryl(C;.g)alkyl, -N(R’),, -CH,NR),, -
CH,0R’, -CH,SR’, -(CH2),N(R’)2, -(CH;),0OR’, -(CH,),SR’, -COR’, ~CON(R’),, or -
S(0)NR),.

49. The compound according to claim 48, R®is independently H, Me, CFs, ethyl, propyl,
butyl, pentyl, CO(C;-C4 alkyl), -CONH,, -COO(C;-C4 alkyl), -CH,OH, -SO,NH,, SO,N(CH),,
or optionally substituted phenyl.



optionally substituted pyrrolidin-1-yl (ff),

pi peridinl-yl (dd), piperazin-1-yl (cc), or norpholin-
wa2005/0(4569 . 62. The conpound accordi ng to cl ai PEBLS2004/025559
" Wherein z is 0-2. 63. The conpound according to claim

62, wherein z is 0 and the ring is unsubstituted. 64.

The conpound accordi ng to cIain161 wherein RS is

i ndependent |y hal ogen, an optionally

UDSPMPOERLAKPIHRE f@éﬂaé@tlédhafvareﬁﬁogmlwll aryi, aryl(C
’\a;glhyzl -N(R')2 - CHNR) , OR, CHOR’”,SR”,-CH

-(CH) N(R) , -(CH) OR - (Ckb)
- COR CO\l(R') , or -S(O N(R) . 65. The
Rﬁ;—-c hpo nd accordlng to claim64, wherein R5 is
N(

¥7,BrFCF3l\/bEtCI\II\IO-COO-|,
RON(Et) , -N(iPr) , -OCH) OCH, -CONH,
O—| CHO—|-NHCOCH,-SONH,SN(CH),
p| peI]i di nyI pi per| zinyl, norpholino, or an optionally
substituted group selected from Cl-4 al koxy, phenyl,
phenyl oxy, benzyl, or benzyl oxy. 66. The conpound
58CTRE Sinshuhne aséo@mg Rlclainh$0, BlavinRfortfuld NMALPBAAGATI-B, or formula
hydr ogen, or an optionally "subsfi t ut ed group sel ecf ed
I-C: fromal kyl, aryl, aryI(Cl 6) alkyl, -N(R) , -CH N(R)
rRi-@ OR, -CH SR - NR) , -(CH) OR -(CH)
-COR -CON(R) oN- S(O N(R) .67xt The

ound accordln Nn166 wherein R6 s
pendent | y ethyl I [,
F O( C - ngf% - Clal kyl - CH

- (REON(CHa) , orio @ﬁblly Substi t it geR?)y
phenyl .>~68. The conpound accofding to claimb51,

WM& ein x is 0, , or 2 afldBeach R4 is indepanagnt!y
hydr ogen, hal ogen, CN, NO, or an optionally
substituted group selected fromal kyl, aryl, aryl(C

ialﬂié’ w&%ga):cola%%%% Nedh 51, 5ler:§m )nel@lélr ﬁR'nor I@Rs ’hy a n,)and R!

and R* a®) Rac;h m@ndentme@te)i frorroa 5- @(©mempreejl aryl rmg havmg 0-5
heteroatoms independently selected from N, O, or S; a 3-7 membered saturated or partially

(R~

unsaturated ring having 0-3 heteroatoms independently selected from N, O, or S, or an optionally
substituted C,.4 aliphatic group, wherein one or more methylene units in the C;-4 aliphatic group
are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR,
SO,(NR), or (NR)SO:5. ¢

53. The compound according to claim 51, wherein both R! and R? are an optionally
substituted C,.4 aliphatic group, wherein one or more methylene units in the C;4 aliphatic group
are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR,
SO,(NR), or (NR)SO;. )

54. The compound according to claim 53, wherein R' and R* are an optionally

substituted C;4 aliphatic group, wherein one or more methylene units in the C,.4 aliphatic group



69. The conpound according to claim51, wherein each

R3 is independently H d, Br, F, CF, M, Et, CN, NO
WO200808 NH , -N(CH ) , -N(Et) , -N(iPr) , -CCHUS2000b25559
©, -CONH, - I COOCH, -OH, -CH OH, -NHCOCH , -SO NH ,

S N(CH ) , piperidinyl, piperizinyl, norpholino, or an

optionally substituted group selected from al koxy,

. enyl , phenyl oxy, benzyl, or be I Q% Q. The
are optw@agwp?&emfpeaea%p@y Frglaced Mtgm,ﬂ,(cgaﬁéfé@)e %ﬁi(co), (CONR,
SO,(NR)P6CNR)SOses of R4, taken together forman optionally
2 )subst i)t Q?ed 3-7-menbered saturated or partially

unsaturated ring having 0-3 heteroatons i ndependently

35 SR bl B dihE R aipO34 958t PR B K obonall) Substitutea
methyl, et 0ycRPpRpYL, afprofyl, propail, tcS'@thhFF, (COyOCH,CH$; (CHYKYCH,,
roup.to formcaonpound of formula Il-ﬁs-i: V N()c Il
CH(CORICIEIGH:, GHaCRIO b BRH SR 91 by Lcdr ey,
wherein y is 0-2. 73. The conpound according to claim
72, whereiny is and RingA is unsubsti tut eq. 74. The
5e.othocompaind ecadirding taoclaines invBiereimprs ¢fi B ®RR iishydrogen and the

,nd nd I drogen. hal.o ) or an, _opt, onal
other of R PIF T mtpbifA B8 o BAVRE B netpriSins PP p I hetcbtea
from nitrpgenk Ykygen NrfSd)fur, or £817NpEmbered §durated Qrip&iially Sfdaturatedtiring
. SR, COOR, -NRCOR, -(CH& NNR) , -(CH) R, -(CHz)
having 0-3pheterogtpys ’mdpmw» selectpd OB PTORPIROKYgeTty &f §
conmpound according to claim 74, wherein R7 is
i ndependently H d, Br, F, CF, M, Et, CN, NO,
57 CORbkorhipdund adioBhing tq claibif &, whereiNondwfR ", or- RYiChyro@dtand the

= o - - - : NHCOCH,, - SO NH S
other of %.%jy) is an Bgégéxlra:ﬁl}ﬁ F%‘Vﬁﬁlﬂ?ﬂ g&zﬁgﬁxﬂw groyp, P’Vﬁlﬁﬁel“f (o orotporg Il?wthylene
units in tBOC Paldhatic Srabp bietoptiofailr @dAindepbiizh@d rdplRed With NRXY,, (CO)O,
phenyl , phenyl ox
0(CO), NR(CO), (CONRSONRR), or (NR)SOs.

58. The compound according to claim 51, wherein R' or R? is selected from:

5

§-——“/\———(R5) o Té\—:— R5) gif-&jl §_f Ni_(Rs)
A 4 %ZQ/ N7 kN/)

a b c d

//(Rs)z /(R‘i)z N ROk AR

NTA) LN N

.. i o N~RE /

g l\N,N |\N’/N v"‘q..\/ /N\}

e f g h

R® RS

N
R6 0) 0

N N 5
| N | N LR/ £ N— R,
e T e
j
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benzyl, or benzyloxy. 76. The conpound according to
any one of clains 51 to 75, having formula Il1-
w@momui&stPl-B or formula I11-C -A Pl-B | H C pBEU8I004/025559
"each R7 is independently halogen, CN, NO, or an
optionally substituted group selected from al kyl,
aryl, aral kyl, -N(ET) , ~-CHNR) , -CR, -CH OR,
-SR, -CH SR ;¢ - - , or -S(O
N 5!):_T) . T17. he conpou ccordl ng cI a|m76 havi ng
é\\ S offrul a | HBY N78. The @ﬂ%pound accaydhg to claim76,

\ havi ng f.or ’a | H A 7 ST‘he conpou dN'accordi ng to
clai m 78,%wherei n: x R7 is h oxy, Rl and R2 are
both al kyl, or Rl and , taken tog€ther, forma

m pyrrolidyh, piperidinyl,eor norpholinylpring. 80. The
conpound acgording to claim 79, wherein x is , R7 is

is hydr oxy, and R2 are bBPh net hyl, or Rl and R2,
Ntakento gr, forma folidyl eridi nyl
=N r| ng 81. /};ﬁ compound a o§d| ng to?c[a 80, wherein x
e 0, RAg s hydroxy, Md R2 are bot ('ﬁ%ﬁ hyl, or R
and R2, taken together,” forma pyrrolidyl ring. 82.
q The conpound according t® claim76, wherein: a) Rl and

R2 are each_sndependently selected froma 5- or
6- menbered aryl ring having O 5 heteroatons

Ni ndepend sel ect eds f+9 L5, S a03- 7- nenber ed
% (/\\Jsaturate ntNyfpaW}zallyg u “‘i‘ M ed é gﬁ\,haw ng 0-3
o}

Rk er oat oms i ndependent | yNseI ected fr |5, or S, or
an optional R§ substitut edRol- 4 al | phatic group, wherein
one or noge nethylene unjts in the 1-4 aliphatic group
are optionally and independently replaced with NR, ,
(COO QCOR® NR(CO, (CONR SO (NR), or (NR)SO ; and
b) x is O, N_Or 2, andrR4 |§‘11[1ydrogen hal ogen, CN, NO

s,a/ \(R5or an %p/l( olwal I y subsb&t(:%z ’z{é‘/(R )=

y z aa bb

wherein each z is independently 0-4.

59. The compound according to claim 51, wherein R! and R2, 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 or oxygen.

60. The compound according to claim 59, wherein R' and R? are taken together form a

ring selected from:

;;\ /\/(Rf’)z ,fi (R5)z ;i (R5)z
N

N6 Kj K/O

cc dd ee



group selected fromal kyl, aryl, aryl (G -6)al kyl,
-N(R) , -CHNR) , OR, -CHOR, SR, -CH SR,
W@&TROMSSNRCOR’ -(CH) NNR) , -(CH) OR, - (BH/PSHR/025559
= COR' -CON(R) , or -S(O N(R) . 83. The conpound
according to claim 76, wherein: a) RlL and R2 are each
independently optionally substituted nethyl, ethyl,
cycl opropyl . n-propyl, pr nyl, cyclobutyl, (CO OCH
T CHS, (CH)NOCHS CH(CO) CH , CH(CO)OCH CH( CH
N )CH CH waLyl, or \uj,ms and b) x is 0, , or
(_/l 5é and e chR IS |ndepe dent y H d, Br, F, CF, M,
\ R N COOH NH | CH) , -N(Et) , -N(iPr) ,
O(CH) [{EOCH , -OH, - CH OH, - NHCOCH
it )-SONH,OEQN(CH , piperldinyl, pi peri zi nyl,
wherein eash phivindepsndentlyar4opt i onal | y substituted group
sel ected from al koxy, phenyl, phenyl oxy, benzyl, or
benzyl oxy. 84. The conpound according to claim 76,

GME‘B@bd}nﬁ)@&ldB&coﬁmﬂ E&claﬁreaemrélﬁké@ﬁmé BikEIYtogether are
optionally substituted rreth et hyl, cycl oprop

optlonallﬁsbbsaﬁwd PysFEdidinyl (ft)yemé%@pwl (((clm}malmeﬂ yl (e@wqmwholm-
4-y1 (ee). CH (COOCHCH, CH(COOCCH, CHCH)CHCH, or
t-butyl, or n-butyl;b) X 1S O, , or 2, and each R4 is
|ndependently H d, Br, F, CF, Me Et, CN, NO,

62 R ombspbabrink i Rt B cperoRpgr o SO N S

N(CH ) , piperidinyl, piperizinyl, norpholino, or an
optionally substitut ed group sel ected from al koxy,
63h &hg FompiEd\AcenEging ke elaim 62,57hesein Zys O ayd thepimgdy urRmbstisuted.
a, Br, F, CF, M, Et, CN, NO, -COOH, NH, -N(CKb) ,
-N(Et) , -N(iPr) , (XCH) OCH , -CONH , -COOCH - OH,
64 CElh&bmpd\H@@de)rdmg Sxlhih 61 smmelﬂaé s indgpepderitlyitmidgen, CN,

NO,, or &%ﬁ]ﬁnzﬁ nglubstltﬁ%d grrltg)upI sre]:%cteg an ?f g olnal |1 arﬁ HgSalky t-?\fj(R’)z, -
CH;N(R’);, OR’, -CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’, -(CH3):N(R’),, -(CH,),OR’, -
(CH2)2SR,: 'COR” 'CON(R,)% or 'S(O)ZN(R’)Z-

65. Tﬁe eompound according to claim 64, wherein R’ is independently Cl, Br, F, CF;,
Me, Et, CN, NO,, -COOH, NH3;, —-N(CH3),, -N(Et),, -N(iPr),, -O(CH,),OCH3;, -CONH,, -
COOCH;, -OH, -CH,0H, -NHCOCH3, -SO,NH,, SO;N(CHs),, piperidinyl, piperizinyl,
morpholino, or an optionally substituted group selected from C;.4 alkoxy, phenyl, phenyloxy,

benzyl, or benzyloxy.

66. The compound according to claim 51, wherein RS is independently hydrogen, or an
optionally substituted group selected from Ci. alkyl, aryl, aryl(C.s) alkyl, -N(R’),, -CH,N(R),,
-CH,OR’, -CH,SR’, -(CH2):N(R )2, -(CH;),0R’, -(CH;),SR’, -COR’, -CON(R"),, or -
S(0)NR),.



sel ected from 1-4 al koxy, phenyl, phenyl oxy, benzyl,

or benzyl oxy. 85. The conpound according to claim 76
whaosigistormul a 111-C (i) R7 is hydroxy; (ii)PQIESIHOARS559
~ "dre both al kyl, preferably, nmethyl, or Rl and R2,

taken together, forma pyrrolinyl ring or norpholinyl

ring; and (iii) x is . 86. The conpound according to

DS SR A o st £5<RadRATRAS . NS
ethyl, pr L ba%ngﬂ%ﬂ @(@é@%%&wmmﬁmma(@@mg?d -CHOM NSO, NH,,

, as valency and stability
SO;N(CHpdx; pif eptiopally substitufedaphentlat X1, X2, X3 andX4 are not

each sinultaneously CHR4; RL and R2 are each
i ndependent|y hydrogen, or an optionally substltuted
68 Dhecohgoand actotdingrtolelfined 1, pﬂmam:x i€0,3; 6r PembeachR*as y|

e Rt RS RO  BRoLR rorc
alkyl, arﬁ%ﬁ(@lt Al -NIRPY, ) -@HZN(W)? @R"r @E@R" ggh aEHESROC@OR’

et’eroa ndependent|y se ected fromnitro
NRCOR o hN (80,5 (H1OR or(GRL)SRG -EDRt HENR pyet RPN
the nitrogen atomto which they are bound, form an
optionally substituted 3- 8 nenbered heterocyclyl or
69\ eThe amlipdund laa@rdhag tonglaiin 31, néicedimedchrR ib imdlependelstiyt HyCl Br, F,

selected fro y 0 | f
oFs, Mo, G5 NGy P BB e B NP e LRy Ot
COOCHZ! @Heamzcm dmﬁftdeﬁs |-$O£NH%‘S@N'(®H§H qﬁlsértdmcbl it
nore carbon atons occurrences -
morphohao, aris optionatlysubsitbeied grpuniselected fromder aélsqm;phﬁnvh phexmlpxy,
is a 5-6 nenbered nonocyclic or 8-10 menbered

bmmylogbg%gﬁkg aryl ring having 0-5

70. The compound according to claim 51, wherein two occurrences of R*, taken together
form an optionally substituted 3-7-membered saturated or partially unsaturated ring having 0-3

heteroatoms independently selected from nitrogen, oxygen, or sulfur.

71. The compound according to claim 70, wherein two occurrences of R*, taken together

form a cycloalkyl group to form compound of formula II-B-i:

RLN,R2
~
N
(R4)X-—(X('\/
N AN
‘ /—(R7)y
TI-B-i. '

72. The compound according to claim 51, wherein y is 0-2.

73. The compound according to claim 72, wherein y is 0 and Ring A is unsubstituted.



het er oat ons i ndependently sel ected from nitrogen,
oxygen, or sulfur, or a 3-7-nenbered saturated or
w@2005/084558/ unsat urated ring having 0-3 het er oaPOIES2004/025559
* ™ tndependently selected from nitrogen, oxygen, or
sul fur, optionally substituted at one or nore carbon

atons with 0-5 occurrences of - 7, and at one or nore
substitutabl e nitrogen.atons Wt
T4 c%qomeen%@cw@m&% CI%WélR‘?’hP’?mh%d'éb‘é’r‘?E@ﬁt%ﬁ]zy eydeogen,

halogen, Wﬁbr%'oﬁﬁ@nﬁ@"bﬁb&ftutb@ E\% ? lskqyditHRbR &Q@M&l Vﬂ?ﬁr SyI(C,.

two non- adJ acent ne ene units of

s)alkyl, M@t) o*ffelﬂle(Ra)mcDR dePePBe SR’ y%ﬁRa@&Qﬁy T@i&CQBé -(CH2)2NR )z,

'(CHZ)zoggo@&%}ﬁRégp\l %OH@RNQEW(R e, br NR; eagI ITCO\IR

occurrence of R is independently selected fromR ,
hal ogen,

73 nElfpfém@HN{% éccgéi%{oégac o%r R ol i:gclepqueggyﬁo%qr F, CF,
Me, Et, cwg\% LEbed MH,PIRIE 3&29 tnem)zh@gm)zpm H 080 CONHLS

endently sel ected from Qﬁen or an optl onal y
COOCHs urth GHOH) -NHEIQCH e 801N, SﬂzN( 1)p pineridinyh piperiginyl,

het er oar
morpholfg 2B 2Ry Prord el PP St ¥l G aHet fhepptephgnyiop
benzyl, oaa&zgloxyaken together wth the atorr( S) to which they
are und, or two occurrences of R taken together
with the atoms) to which they are bound, forma 5-8
d r-5l '\
7&?@@%021390%& %&%lrﬁ}i% to AR REOTYRIN 51 R"Y! havihg [HRMBLAT-K|

ring eroat ons | ndependenfly sel ected
formula HE-Byonfarmoldbl-Coxygen, or sul fur; and each occurrence

f ﬁz R6 or R8 is indepepdently R, -CORy 20 (C _
g' atic), C(]\I(R”)nlg %SOR” prowded ’hRS? a) R
(R¥es :;dnot h}gdr ogen vvhe \Jd.S opJi onal |y itut e|gI7
g' . subst |t IS
hy en R is |,

III-A ’ III-B , II-C
wherein each R is independently halogen, CN, NOa, or an optionally substituted group selected -
from Ci4 alkyl, aryl, aralkyl, -N(R”),, -CH;N(R’),, -OR’, -CH;0R’, -SR’, -CH,SR’, -COOR’, -
NRCOR’, -CON(R”),, or -S(O)N(R),.

77. The compound according to claim 76, having formula III-B.
78. The compound according to claim 76, having formula II-A.

79. The compound according to claim 78, wherein:
xis 0, R’ is hydroxy, R! and R? are both Ci4 alkyl, or R' and Rz, taken together, form a
pyrrolidyl, piperidinyl, or morpholinyl ring.

80. The compound according to claim 79, wherein x is 0, R’ is hydroxy, R' and R? are

both methyl, or R! and R?, taken together, form a pyrrolidy! or piperidinyl ring.



d) when pis 1, then:i) when R1 and R2, taken together
Wth the nitrogen atom is N-norpholino, and Ring Ais
wap®shstssg ut ed phenyl, then X , X2, X3 and X4 BCEUSIIN4/025559
respectively: 1) CH, CH(CH )Ph, NR3, and CHCH ; 2) CH
, , CH, and S; 3) CH, S, CH, and S; 4) CH, CH,

S and CH; 5) CH, CHw, S, and CH; or 6) CHw, CH,

N(CH )Ph, and CH; ii) RlL is not hydrogen, and R2 is
not CH Ph, (CH) O(CH) OH, or CH(1,3-
8hem‘h@d)mpumlnd BegpirJingveciaiRi 81y wherein i id AR d$ hyidryky, R'iahd R? are

t her h the nitrogen atom
both metﬁg, ﬁﬁ%’g:igd{%?} totg%tgﬁr %01?1 Wﬁ)@f Yi%BE-and X3 are CH ,
and X4 is S, then Ring Ais not unsubstituted phenyl
ng, 2) when ,X1 nd .X4,are CH ; and X3 is S, then
8% ﬂb 319‘?%°“H8?°‘i?ﬁ‘i<‘{2}%§‘i‘ﬂ?‘m %é‘ "ﬁ}?&%‘n iv) when R and R2,
t afj e ah@ B2 hfa:%’aclv\lnﬁbpdnh&tryl s‘eId@@ﬁl’fro%i 8851 or (iimembered aryl ring
N-plper|2|nl X1, and X3 are ;..and X4°

S,
i Ing;Ghey hﬁeqogtog@tm@pmgepﬂy selegted ﬁmp S, a 33 7-membered

u NSHRS )
B
arfiorRN, &y dr Sazoramwpaamaﬁlylmbstiﬂ,lted:ﬂwhhphatic Ex0ip,) wikitvin, one or
then Ri A is.no substlt teda
6 pere tyionc S B e St gFpbsse aptioRaUR nd icppgently
i Sreﬁgcétalvtvﬂtl?N’(l} OR{CORR; O(E0), nﬂ(c@ CONIR'SEI(NR) Lorl (NR)SD,; and
unsubstitute
b)xis0,1,0r2, an% Rpl>s/ hydrogen, halogen, CN, NO,, or an optionally substituted
group selected from Cy.6 alkyl, aryl, aryl(Cy.g)alkyl, -N(R),, -CH:N(R"),, OR’,
-CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’, -(CH;),N(R’);, -(CH;),OR’,

(CH,);SR’, -COR’, -CON(R’),, or -S(O);N(R"),.

83. The compound according to'claim 76, wherein:

a) R! and R? are each independently optionally substituted methyl, ethyl,
cyclopropyl n-propyl, propenyl, cyclobutyl (CO)OCH,CH3, (CH2);OCHs,
CHz(CO)OCHzCH3, CHz(CO)OCHg, CH(CH3)CH,CH, or t-butyl, or n-butyl; and

b) xis 0, 1, or 2, and each R'is independently H, Cl, Br, F, CF3;, Me, Et, CN,

NO,, -COOH, NH;, -N(CH3s),, -N(Et),, -N(iPr)z, -O(CH,),0OCH3;, -CONHa, -
COOCH;, -OH, -CH,0H, -NHCOCHj3, -SO,NH;, SO,N(CH3);, piperidinyl,
piperizinyl, morpholino, or an optionally substituted group selected from C;.4 alkoxy,
phenyl, phenyloxy, benzyl, or benzyloxy.

84. The compound according to claim 76, wherein:
a) R! and R? are each independently optionally substituted methyl, ethyl, cyclopropyl,
n-propyl, propenyl, cyclobutyl, (CO)OCH,CH3, (CH,),OCHj;, CH,(CO)OCH,CHs,
CH,(CO)OCH3;, CH(CH3)CH,CH3, or t-butyl, or n-butyl;



vii) when X1 is NMe; X2, X3 andX4 are each CH2 Rl is
H, and R2 is unsubstituted phenyl, then Ring Ais not
W(DIEI!DGAOMSS& uted phenyl; and viii) when X1, X2 aPciMGSENE025559

"~ ®ach CH; X3 is S, RL and R2 are each Me, then Ring A

i's not unsubstituted phenyl; and when p is 0, then: i)
when X1 is CH, X2 is NR3, X3isC—O or X1 is CGO X2
is.CHR4, and X3 is i S__NR3 I,s C=0O_ and

xB) xés GHiRaE 2.5nd gaghR Ngsﬁmdeng@egﬂy Haloh Brat A&, Bt kdh NO,

V\‘J@Goﬁ 'I\ﬁ{zlﬂllﬁgﬁﬂﬂf‘ R(E{)z Fgﬁ‘)z a'tggﬁf?;d@ﬁ dcOReny.CcAHCHs,, -

t f
op‘zH oﬁéﬂzmi NHEOCGH:¢ é@zwbes@:zﬁf (OH:)2, ;‘Dglmhgir’lb nlggrrgmyl
er nyl o] th
o BRRSIRy R bR preb P tef o G5 Py, phen,
mpha{yvdxypbenzgr oPWérzgloxdl 4yl ; i) when X1 is CHR4, X2

X3 CHR4 d RL d R2, t th
LRG3 B Ml @qﬁﬁok IO D P et DEDE 2

phgg@fmgz ), t@m Jc@@% éHo?{ ecfibd, -NHCOEH;, Bozﬁﬂz,

and then RRkng Ais n
S Gl@iN(@Hi)%d’lIﬁﬁHﬂ}ﬂy,l plpe)nzmyé mnomhcpImOSQr anzom@n@lﬂmbst)(sted group

C%‘?%Pg‘ i s . CHR4 X2| S anﬁ 8r§\enzp1%%%or

TbEaY), RV e
optl onally substituted N-Iinked rmrphol | no
gyrrol i di nyl, ngram nyl . piperidin 1y i s not

n laﬂmmnqypéaccg Ag o dumclfhaeioyny a\H hen X1 i s
CHR4(1?1¥2 ) X3 is CHR4, and R1 and R2 are both

nmet h th hg Ais not 6-methyl - 2pyr|dyl VI)
whe n(w)(R iapd N?Q&e béth Cs. alieyd, prferabdy, MR3hyl 2orR 'Rid R dtaken together,

th meth en Ring Ais not unsubstituted
form ap)ﬂT?ZWf %?Fd“%%*‘?l%}iﬂ ERe; )@flaand X2 are CHR4, X3 is NR3,

Rl i giijweye@gen, and R2 is

86. The compound according to claim 1, having formula IV:

R“\N,R2

NN
|

Xa\(x“ : N/)\®

v
or a pharmaceutically acceptable salt thereof, wherein:

pis0,1or2;

X!, X%, X3 and X* are each independently selected from NR?, C=0, CHR*, S, O, S=0, or
SO,, as valency and stability permit, provided that that X!, X2, X* and X* are not each
simultaneously CHR®;

R! and R? are each independently hydrogen, or an optionally substituted group selected
from C,.¢ 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



unsubstituted phenyl, then Ring Ais not unsubstituted
phenyl ; and further provided that: when p is 1, Xi,
WX20058B158d X4 are not each sinultaneously CHRAPCDUSMNE0R5559
T pis 0, X1, X2, and X3 are not each sinultaneously
CHR4. 87. The conpound according to claim 86, wherein
pis O or 1. 88. The corrpound according to claim 86,
2, X3, or X4 is

having 080 Erpploe indeepdthig steiti 6 e, PQEes i NLR: SHfeand K,

taken to;[f&r@ wmdhaﬁl%g&i aamtt@ whichi tHeyBre be@i & EritParf 6 1};y &Mieﬁted 3-
V-BXx X2 N3 IV-CIV-DV N . Xt X Il NX

8 membgred freteropxcl or)txpte;()awl ring having 1-3 heteroatoms mdependently 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
-Rs, and at one or more substitutable nitrogen atoms with -—RG;

Ring A is a 5-6 membered monocyclic 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
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 -RS:

each occurrence of R*, R®, and R is independently Q-RX; wherein Q is a bond or is a C-¢
alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally and
independently replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO,
NRCO,, NRCONR, SO, SO, NRSO;, SO;NR, NRSO;NR, O, S, or NR;

each occurrence of R® is independently selected from R’, halogen, NO,, or CN;

each occurrence of R is independently selected from hydrogen or an optionally
substituted C;¢ aliphatic group; '

each occurrence of R’ is independently selected from hydrogen or an optionally
substituted group selected from Cy.g aliphatic, Cs.19 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%, R® or R® is independently R’, -COR’, -CO,(Cy.¢ aliphatic),
-CON(R’),, or -SO,R;

provided that:

a) R! is not hydrogen when R is optionally substituted indazol-3-yl;
b) R!is not hydrogen when R? is optionally substituted pyrazol-3-yl;
¢) R'is not hydrogen when R? is 1,2,4-triazol-3-yl;

d) when pis 1, then:



W

NAAIV-HNs c X XIV-l IV-J XTV-KIV-L/ VT NN
IV-M1V-N. 90. The conpound according to cl ai m 89,
daoosigsbormul a 1V-1, formula I'V-J, fornul a | W&/US2004/025559
formula IV-L, or formula IV-M wherein the sulfur ring
atomis replaced wth sulfoxy or sulfonyl. 91. 'The
conpound according to claim86, wherein neither RL nor

R2 is héedrolgen, And Rl and R2 are each inde_pendentIY_

sel ebt Wher R oidR s laken tagethenyith éie nitrogen ater, 1 Aymegpboliso, and
het e ' lsec ¥ s .
R s O PR Ay IR PTXD R e 2P rpechely:
havi ng 0- B G4, SFH(EIED)RD, NRdeped6Hhy sel ected from N,

, or S o [ I substituted 1-4 aliphatic
group, m@@ﬁh%e@» rsz met hyl ene units in the
al i phati c3)rHyS, @B, 4 $;onal |y and i ndependently

B ol A8, 49 N (@ <0

5) CH,, CHMe, S, and CH,; or
6) CHMe, CH,, N(CH;)Ph, and CH;;

ii) R!is not hydrogen, and R* is not CH,Ph, (CH,),0(CH,),0H, or —CHj(1,3-

benzodioxol-5-yl) when Ring A is imidazol-1-yl;

iii) when R' and R, taken together with the nitrogen atom, is N-piperidiny] then:
1) when X', X* and X are CHy, and X* is S, then Ring A is not
unsubstituted phenyl;and
2) when X!, X? and X* are CHy; and X® is S, then Ring A is not
unsubstituted phenyl;

iv) when R' and R?, taken together with the nitrogen atom, is N-piperizinyl, X',

X? and X> are CHy; and X* is S, then Ring A is not 3-NO,Ph, 4-pyridinyl, or

unsubstituted phenyl;

v) when one of X! X2, X2 or X* is NR? and the others of X!, X2 X3 or X*are

each CH,, and R! and R? are each Me, H, CH,Ph, or (CH,),NMe,, then Ring A is

not pyrid-2-yl substituted at the 6-position;

vi) when X!, X%, and X are each CH,, X* is S, R! is H, and R? is -CH,-C =CH,

then Ring A is not unsubstituted phenyl;

vii) when X! is NMe; X2, X3 and X* are each CH?, R is H, and R? is

unsubstituted phenyl, then Ring A is not unsubstituted phenyl; and

viii) when X!, X% and X* are each CH,; X is S, R! and R? are each Me, then

Ring A is not unsubstituted phenyl; and

e) when pis 0, then:

i) when X! is CHj, X is NR?, X* is C=0; or X! is C=0, X? is CHR*, and X’ is

NR? cor X2 is NR?, X2 is C=0, and X’ is CI-[R4; or X! is CH,, X?is O, and X is

C=0, then when R! is hydrogen and R? is unsubstituted phenyl or -CH,CH,Cl, or



92. The conpound according to claim86, wherein both

Rl and R2 are an optionally substituted aliphatic
W(grz(ms,pussmerel n one or nore nethylene units i NPETIES2004/025559

al i phatic group are optionally and i ndependently

replaced with NR, , (COO QCO, NR(CO, (CONR SO

(NR), or (NR)SO . 93. The corrpound according to claim

92, erin d e.an o aI .substitute

o1 R SR, BRGp et 57 SRonR bRl Binstatinils

i Nt merphblifd) pipesidiyl R pRrelidiagll thBﬁR'n}g Aliginot optionally substituted
i ndependent |y replaced wth NR, CO O 0(CcO,

NR( aeiperidieyd) jperagayk NRfl?hoé‘Po(% ﬁ‘l“@lﬁ erredRl and R2

grou al<2y: Stqt t 1
e S S R T A R r e e

CH , ar¢ @ipeyaziieh therﬂHng s@@tmsubsntmtdd pDYLCH | CH( CH

ac C o’?’g ‘Wbe%{%i ZE’I%;% %Mgﬂ tgy(h’ s b &%&é’ng E&gzﬂ?%s ~C(=0)CHs,

hydfﬂﬁﬁ&ﬁgﬁﬁiléﬁtﬂsﬁﬁdﬁaﬁe&ﬁnﬁ; or R2 is a 5-6 menbered
aryl  ring having j er;oat ong i ndependent Ly

sel e%é@%%rfﬁﬁr&tﬁg@ﬁll eK(y@@HR ofr UK, & ISaS and X’ is
3- 7- GRS ﬁ RO L CHRC, @9(”% §|th%( ﬁﬂ%@&wﬂs idrafl§

havi ng 0> teroatons In ependent 'ected Trom

nitr sx@etntutadﬂ\}gehs;d worpholifiay pyrreﬁdmy]hplpexamgh piperidinyl, or is not
accordi HSCJ‘ *1 En94 wherein one of Rl or R2 is
hydr B, lt'étﬁgip ! 8t REIOPEIPYRL or R2 i's an optionally

substy ke X' & CHRAX s WROURS isdl@Riafld Rhand®R? BRBth methyl, then
nmet h Iene units in the aliphatic group are optionally

and Mﬁtmf;ty lhpaadd with NR, , (COQ QCO),
2‘5 c(: or |wnléeg@gwg al m §%=O &@ﬁ?@d R P4 %BMHS&HQ, then
sel eRimpdA iy mtungubtrtu(eR p)lzns(lfan)dz V Kg R6 R5 N
vii) when X! and X? are CHR*, X% is NR%, R' is hydrogen, and R? is
unsubstituted phenyl, then Ring A is not unsubstituted phenyl; and
further provided that:
whenpis 1, X! x2, x? and X* are not each simultaneously CHR*, or when pisO, xt X3,

and X° are not each simultaneously CHR®,
87. The compound according to claim 86, wherein p is 0 or 1.

88. The compound according to claim 86, wherein one or two of X!, X2 X3, or X*is
NR?, S, 0, S=0, or SO,, and the remainder each is CHR".

89. The compound according to claim 86, selected from:

1 2 1 2
R\N.R R\N,R

R _x! X1
T B
X3 /)\ N /)\

o @ e @



N(JLR)z X\ R RERENNMJTTJ 6 Ry z aa bb
wherein each z is independently 0-4. 97. The conpound
W@ewsntissy) to claim 86, wherei nRl andR2,

t akenP@DYBL00£025559

"wWth the nitrogen atomto which they are bound, form

an optionally substituted 3-8 nmenbered heterocyclyl
ring having 1-3 heteroatons i ndependently sel ected

p$ om ni trogenor oxygen.
|n197 wher ei nR1 andRZ ar

&Q, conmpound according to
tBken together with the

R3R1nw$rogen atomto which they glrerbound and forma 3-8

nber ed het erocyclyl
cc d ee LLLLL L >(R X!

-yl (ee)
erein z is 0-2.

1 2
R\N,R

XZ.O XN
§3 | 7

X

group sg

S |ndependently 0-4.
dJﬂ\ wherein Rl and e
pt | y substituted pyrir, oli d| n-
pi pe pi per & n- 1-yl

100. The conpoqu,ﬂccordlng to cl ai m99,

ff gg
e oonpound

),

1 2
R\N,R

X!

A

X8, =
N

x4

ected from / (R)z [ [/

h wherein each
according to

et her are

(ff),

or norpholin



101. The conpound according to claim 100, wherein z is
O and the ring is unsubstituted. 102. The conpound
wa@ewendissgy to claim 86, wherein R5 is i ndependeeit/Ug2004/025559
"~ 7 hal ogen, CN, N 2, or an optionally substituted group
selected fromal kyl, aryl, aryl(C <s)alkyl, -N(R)
-CHNR) , OR, -CHOR, SR, -CH SR, COOR,

- , CH N(R , CH SR -COR,
Rl;\r%(og ) (SO %? (or) - SO N?glgl Rg?\103( Thze conpound

. according to cl ai m 102, whereln R5 is independently
X N Br, F, CF3, M, Et, @Q "N -COOH, NH, -N(CH) |,
| - INGPr) O(Cl-q)\) -cQ C C al kyl), -CONH
3 , -OH, -CH OH O\(C -C al kyl),
- SO -SO N(CHs) , p| per| d| nyI peri zi nyl ,
I no, or an optionally substrttuted group
I'éediected from 1-4 al koxy, phdNyN, phenyl oxy, benzyl,
or benzyl oxy. 104. The conpound according to clai m 86,
wherein R6 is independently hydrogen, or an optionally
U'bl% écﬁ'ﬂkﬁcﬁﬁd AERRdinS &) Qsihesh Bﬁ\ﬁﬁ% @rmui’d MI fox%{dﬁ IV-], formula
1(\1 )al kyl, r\% glr - CH
IV-K, foxgmla LCer §onngta'ly-M W qun)thml n(ng|qt9m g:g@p]a@@:gvﬁh sulfoxy or
sulfonyl. -ON(R) , SOR, or - S(O N(R) . 105. The conpound
according to claim 104, wherein R6 is independently H,
Me, CF , ethyl, propyl, butyl, pentyl, CO(C C al kyl),

0,
o1 P Sl o i S T K pin b, ana
and R m%reaémaaﬂendé&@ selbbRd %Hp@sm ARERbEEd qrytl eing haainﬁ%Nﬁj

wherein R4 1s’independently hydrogen, | ogen,
heteroatomsdndeprandsptly sela¢ted romNi @ taitSe 8 3g%-m@glb§@dé@ttw¢ qromtlally

unsaunat%}ﬁ%ﬁa\%n%bﬂ &?@t@sﬁ%ﬁmﬂ%%@ ﬁon?gcﬁ(, & ﬁl(% a?gptlonally
substituted GH z)llpi?auc grbﬁihl@hefdﬁl ’one @Cﬂ%r}e mefagte \)ruts 15hele .4 ahpha’ci’S@roup

are optiongiy 4 indepeidently spVERLBAE NI, (EO)BED(CE), N B oo,

COOH, NH, -N(CH) , -N(Et) , -N(iPr) ,
SOz(NR)CN%HQ)O . -co(C - Calkyl), E:ON)H -C(OOCH), - OH,
-CH OH, -NHCOCH , -SO (d-C alkyl), -SONH, -

92. The compound according to claim 86, wherein both R! and R? are an optionally

X "N

substituted C;4 aliphatic group, wherein one or more methylene units in the C;4 aliphatic group
are optionally and independently replaced with NR, O, (CO)O, O(CO), NR(CO), (CO)NR,
SO,(NR), or (NR)SO;.

93. The compound according to claim 92, wherein R! and R? are an optionally
substituted C,4 aliphatic group, wherein one or more methylene units in the C;4 aliphatic group
are optionally and independently 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,),OCHjs, CH2(CO)OCH,CHj,
CH,(CO)OCHj3;, CH(CH;3)CH,CHj, or t-butyl, or n-butyl.



S N(CH) , piperidinyl, piperizinyl, mholino, or an

optionally substituted group selected from al koxy,
w@b@apl4ssphenyl oxy, benzyl, or benzyl oxy. 108.PdTEsS2004/025559

conmpound according to claim86, wherein R3is

i ndependent|y hydrogen, or an optionally substituted

group selected from al kyl, aryl, aryI (C M al kyl,

94, I(\@g (%on‘a&lmcci_'acc:%ﬁ @o clalégﬁ wheregm S({EKI oggg_l ﬁydéqgen and the
other of FS(0PR? M 56 meri@ifed 7§ @@Ws %‘ét%ﬁfa@drﬂﬁnﬁébeﬁhéﬁtlyos%%&ed

wherein R3 is |ndependen

from nitregen,9xygeb Qf Sy lfurcomaS-7 @a¢mrbargd satupasgtior pé.rgﬁb( @satggatkym)g
having 0- 3%3% r?ség(sl{f%g??ntﬁg %Xt!e eny or én’%ﬁ%’(‘#&?‘ lﬂﬁ‘le

conpound according to claim86, wherei n Ring Ais a

-6 menb [ 0-5 h t
o5 EheEPENT S octling b AR 0t Rty B Mogen, and the
other of B Wr RAtis arptidnaiy’subsiiikRa rcgg aﬁﬁﬁdﬁ% 3G, WhelRf drdeddrYore

unsaturated ring having et eroatons 1 ndependently

methyleng igscindiae € r-oHiPhRtT HTgum are@pyg@qily apd independently prplasadiivith NR,
t a atons with 0-5
0, (CO) 6?58 ﬁ%@b)btq@@?’%%gﬁgﬁ ogﬁgﬁggrbzfmre substi tut abl e

ni trogen atons vvith - R8 111. The corrpound accordi ng
claim1l rel Al ph nyl ., Hpyridinyl,
96};y erﬁOH’rpﬁW‘P ag6g %t?ﬁlﬁﬂn 95 ?-pm wr,l%pwelecte@/ from:
plperldlnyl i ndol yl', (R¥) azonI benzotrlazolyl
{I):ﬁr azol yIN“bg n@ggyr azoI y \Sim dazol elqen2| m dazol yl,

fzazol yI |zonI oxhzol yl ,
|soxazonK ben2|soxazonW i sot hi azo
benzi sot azonI triazolyl, enzotrla onI
a t hi adi az thlenyl ﬁenzothlenyl éranoyl

(R%penzof ur anoy:t5)z or triazi nyl( 81 ng, each 0 onal 'y
/7 substi t at one or cgl T bon at qgEX h 0-5
§ N occurre @Nmﬁe or norg_gubstitutable

ni trogen W t h - .112. The c ound accordi ng
to claim 111 wherein Rl ng Ais optionally substituted
e phenyl X pyridyl, 3-pymsidyl, or 4-pyrhdyl: (RV
R6 . §54 LoD PR e
/N
N N N 5
L L A g™
RS "4, ;Qs o o
i j k 1
5 RS R® RS
R
g\p}—n\/( )z N N/\( o)Q
< N | N N
\1'1,1' o "LH{\S, =N
",
m n 0 P
R5 R5 R5

E\/\

Z.

(R%),

T3>
A
oEe

9



I I -(R wherein each y is independently 0-5. 113. The
conpound according to claim86, wherein R7 is
W(i)mi)e/pets%ntly hydr ogen, hal ogen, CN, or an ope¢DHsd003025559

Substituted group selected fromalkyl, aryl, aryl(Ci.
Jalkyl, -N(R) , -CHNR) 2, OR, GﬁOR, SR, -CH

SR, COOR , -NRCOR, -(CH) N(R') : -(CHa) OR, -(CH)
SR, -COR, -CO\l(R) , SOR, or -SONR) . 114. The

to

q conpound %ccordi ng cl%im 113 wher ei*n R? is
independent#y H d, Br, F, CF, M, E, CN, NO,
COCH, NH , [-N(CH ) | CNGEt) . -N(i Pr) O(CH ) OCH ,
% /\N CO(C ralqulé CO;?H(@\ g_@g\OCH CH,
Cd-N 80 (( )eal kyd o IS ¢H )

(Bﬂperldlnyl plper|2|nyl no hoI|no or koptionally
substltutengroup selectéﬁ from 1l-4 al koxy, phenyl,

u phenyl oxyy benzyl, or begzyl oxy. 115. TFhe conpound
accor di ng toeclain186 wherein R8 is independently

hydr ogen, o, an optlonally ubstltuted group sel ect ed
fron1a|ky Naryl, aryI(

kyI -N( -CH N(R)
\ (R) Dz - (CH )
TG OOR% ‘—’cdﬁgiﬁ) , S{R(R%f ! S(EO) N( . 116.
The conpoynd according tg, claim 115, mhﬁgeln R8 is
y i ndependently H, Me, CF | ethyl, propyl, butyl,
wherein paehtzyib indgigndentGad-Ryl ), -CONH , - COQ(C - Cal kyl), -CH
OH, -SO (QC alkyl), -SO NH , S N(CH ) , or optionally
substituted phenyl or benzyl. 117. The conpound of

9f7 O ITHY bempHma 2866 @Ing itd Blain® 86| vticiRif &‘ amanF @hlten thiether with the
hydrogen or nethyl, and R2 is neth

nitrogen glogetoryhiclp{hes et boyng, form ap ppiEgnslly é\*béaﬁwda% mempesed  or

heterocyﬁ@pﬁﬁog Méi%%e%}oat&s léx{tg‘% V%ﬁ:@?ﬁ [i}rf ox% gﬁﬁy@en

nethylsulfonyl ethylsulfonyl benzyl and ring A i's

F‘¥ GO ?H;i%%l lr&wﬁg ﬁ@yﬂ Bgﬂ rem h a &’W taken together with the

nitrogen Fﬁf&ﬁ & BRIl theyRFWOMd and form a 3-8 membered heterocyclyl group selected

from;

U e
N6
cc dd ee
e N N
(_Nj Q(R%z Q(RS)Z
LR,
ff hh

wherein each z is independently 0-4.



or ring Ais 2,3-D hydro-benzo[l, 4]dioxin-3-yl. 118.

The conmpound of formula | V-A according to claim 89,
wob@s®ei4358 RL hydrogen or nethyl, and R2 is netPyl/PS2004/025559
= "B-met hyl - pyrazol -3-yl, 5-fiuoro-benzopyrazol- 3-yl, or

benzopyrazol -3-yl, X1, X3, and X4 each is R3 is '

hydrogen or benzyl, and ring Ais phenyI optionally

stituted, wt han trifl gor o t hyl 2 hydr.ox
095 1igicommgou KisSKinesl Elabh 981 ARG T Ry X JPRem Hepheriac
optlonallyzsu%stﬂhféﬂ %fﬁ‘oﬂcﬁﬁzloyﬂ(fff] Pdir1= )'ﬂ (M), p%)kﬁazm'fh%l (‘&)’%@ did@pholin-
ormula I V-A accor ngtocalm wher el n:
4-yl (ee). hydrogen or methyl, and R2 is nethyl,
5- met hyl - pyrazol - 3-yl, 5-fluoro- benzopyrazol - 3-yl, or
benzopyrazol -3-yl, X1, X3, and X4 each is CH2, R3 is
100y dmegempotndananding tarthimiofgwherem k@1 opti onal |y
substituted with hal o, hydroxy or al koxy, preferably,
nmet hoxy. 120. The conpound of fornula |IV-B according
1019 ’Fﬂe@:’oﬂip%@nd ysfadigto cBimi 190 Wﬂér@ﬁ@ﬁs OlandeieBitlg is Besubstituted.
nmet hyl or 5-fl uorobenzi m dazol - 3-yl, 5-nethylimdazol -
3-yl, X1, X3, and X4 each is R3 is hydrogen CM al kyl ,

(%e escgﬁﬁ) Qdco%leé%%idtu%r%g?%foxyet IﬁﬁlF{{%ﬁ¥ndng§‘hﬁ¥éen CN,

NO,, or aﬁldpﬁbmﬁhﬂitutemdup syleeted fbma hyoatkyl, ar;al; atyf(€z1 a)plkyl,alN@R ")z,

crNGE i ORGSR SHRS R OB ARG T NEGEKR 3. «cranore,

(CH,),SR, LEOR> U (ﬁ@@{i}%é@mﬁ; oSN Y. koxy, preferably,

met hoxy’. 121 e conmpound of formula I'V-A according
to claim89, wherein: Rl is hydrogen or nethyl, R2 is

thyl or 5-fl 0 5
B e ASHGRER T Rl gl i . cr.
Me, Et, @W,m@i,t GOQIH \NHZI;] N@HQQXW((WM N(iBr)z, Q(%)zgmﬁsof@@(cl-Q alkyl),

conmSoclle B SRS R Rbors LA S5lEp 28

il fﬂr@ﬁﬁb\th RandpfoMIB! deBstituted pRNp kebEYd from C
plpendmﬁéﬁ)hje y . leocorar%o‘llr)nd of formula I\PB accor di ngM
alkoxy, pheny) lahenyﬁgy, bm@srlmrrbemyem R2, each is nethyl, X1,

X3, and X4 each is CKb,R3 is alkyl, benzyl optionally

104. The compound according to claim 86, wherein R® is independently hydrogen, or an
optionally substituted group selected from C1.6 alkyl, aryl, ary}(Cy.g)alkyl, -N(R ")z, -CH2N(R’),,
CH,OR’, -CH,SR’, -(CH,),N(R )2, ~(CH2)0R’, -(CH3),SR’, -COR’, -CON(R’);, SO:R’, or -
S(0):NR).

105. The compound according to claim 104, wherein R® is independently H, Me, CF3,
ethyl, propyl, butyl, pentyl, CO(C;-C; alkyl), -CONH,, -COO(C:-C; alkyl), -CH,0H, -SO,(C;-
Caalkyl), -SO,NH,, SO;N(CH,),, or optionally substituted phenyl or benzyl.

106. The compound according to claim 86, wherein R* is independently hydrogen,

halogen, CN, NO,, or an optionally substituted group selected from Cy.¢ alkyl, aryl, aryl(C;.



substituted with carboxy-C -4 al kyl, Cl-4

al kyl sul fonyl, or benzoyl, and ring A is phenyl
wGeasSoi4ses ed with 2- hydroxy or 2-Cl-4 al koxy, PCT/US2004/025559
- preferably, nethoxy. 123. The conpound of fornula |IV-B

according to claim89, wherein: RL and R2, each is

methyl X1, X3, and X4 each is CH, R3 is alkyl, or

1 bstituted with boxy-C M al kyl
oo, R TR ok SHEBH, S G BRSO i,
-(CHz)zOﬁ C-?C ?éf W%pr@bw(lggﬁgozﬁetqq%% I\é%@ﬁ The conpound

accor g to wherein: Rl and
R2, each is methyl, X1, X3, and X4 each is CH2, R3is

163 R coRBRA Bt B sl Yoo hénsii e PdsRaffhip i S,
CF3, Me, & l@xymbgnsz:boﬂ Z\ﬁ-Iz, IN@CHg)gmwmjz, ON(Ing,not@m))O@I{3, -CO(CI-

accord to cl

Caalkyl), n@@NﬁZ’ OCHg, -0513 dc&zpléaéﬂ{@@c@ﬂ SQQ@lr@‘taﬂﬁ’Hz;ﬂOzNHz’
U
SOzN(CI-E bf#&@ﬁ&'nil ?gb%éhhgld?%%/h%h n&?fx%@%ya@{%ﬁ%%% gﬁ g%%cted
from Cmfaﬂmxm pheﬁyL vhenyboxrydbengyk or dnaylox89, wherein: Rl is
hydrogen or nethyl, and R2 is nethyl,
benzi m dazol - 3-yl, 5-nethyl-imdazol-3-yl, ring Ais
168 Mro@ﬁmﬁﬂa/dcorcﬂné tblbwiﬁmﬁe{i&ibnemR is ind endently hydrogen or an

2-trifluoromethyl phenyl or 127. The conpoun
optionally substifutad grownselictad e Cng alkésl eni. VKO- ol @FGRWER@H&\I(R )25 -

> h enqf yl . » o
CH,OR bgﬁfﬂ?}] i 2@{% (%ﬂ?r}e%’l%d gz;olo%RwCON(R&z RO or
S(O)NERYL rifl uororret hyl phenyl or phenyl. 128. The conpound

according to claim87, wherein said conmpound has
formula V: N 4-(RV. 129. The conpound according to

1(?9 i’sql*ﬁe cfbﬁﬁ)ouiﬂ@%c@fdingst%l hiGOIBOWRGk AR’ B MRlePéndelify H, Me, CFs,
(0] ow n st ruct ur
ethyl, propyl, butyl, penty, CO(Cr-Caalkyl), -CONH, ~COO(Cy-Caalkyl), -CH,0H, -SO(Cy-

Cjalkyl), -SO,NH;, SO,;N(CH3),, or optionally substituted phenyl or benzyl.

- 110.. The compound according to claim 86, wherein Ring A 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, optionally substituted at one or more carbon atoms with 0-5

occurrences of ~R’, and at one or more substitutable nitrogen atoms with —R®,

111. The compound according to claim 110, wherein 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, benzotriazolyl,
thiadiazolyl, thienyl, benzothienyl, furanoyl, benzofuranoyl, or triazinyl ring, each optionally
substituted at one or more carbon atoms with 0-5 occurrences of —R’, and at one or more

substitutable nitrogen atoms with —R>.



VNRR3I XL NX4 NV-AV-BVNN,x! Nx X4 N,T-( )y
T-( )y V-CV-D 12V ,.0c Nx (Rl)Yy V-EV-EFNRR2
WwWORME/0USS V- H PCT/US2004/025559

112. The compound according to claim 111, wherein Ring A is optionally substituted
phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl:
R7
@y

R AN & &

1 ~ ﬁ = N =
T e T O
a b c d

wherein each y is independently 0-5.

113. The compound according to claim 86, wherein R’ is independently hydrogen,
halogen, CN, NO,, or an optionally substituted group selected from C,.¢ alkyl, aryl, aryl(C;.
s)alkyl, -N(R’),, -CH:N(R),, OR’, -CH,0R’, SR’, ;CHZSR’, COOR’, -NRCOR’, -(CHz):N(R )2,
-(CH;),0R’, -(CH,),SR’, -COR’, -CON(R’),, SO;R’, or -SO;N(R’)».

114. The compound according to claim 113, wherein R’ is independently H, Cl, Br, F,
CF;, Me, Et, CN, NO,, -COOH, NH;, —-N(CH3),, -N(Et),, -N(iPr),, -O(CH,),OCHj, -CO(C;-
Caalkyl), -CONH,, -COOCHj3, -OH, -CH,OH, -NHCOCH3, -SO,(C;-Caalkyl), -SO;NH>, -
SO,N(CHa),, piperidinyl, piperizinyl, morpholino, or an optionally substituted group selected
from C;4 alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy.

115. The compound according to claim 86, wherein R® is independently hydrogen, or an
optionally substituted group selected from Cy alkyl, aryl, aryl(Ci.)alkyl, -N(R’)2, -CHaN(R?),, -
CH,O0R’, -CH,SR’, -(CH,),N(R");, -(CH2),0R’, -(CH,),SR’, -COR’, -CON(R’)2, SO,R’, or -
S(O)2NR’).

116. The compound according to claim 115, wherein R® is independently H, Me, CF3,
ethyl, propyl, butyl, pentyl, CO(C;-Caalkyl), -CONH,, -COO(C;-Csalkyl), -CH,OH, -SO(C;-
Caalkyl), -SO,NH;, SO,N(CH3),, or optionally substituted phenyl or benzyl.

117. The compound of formula I'V-A according to claim 89, wherein:
R! hydrogen or methyl, and R? is methyl, 5-methyl-pyrazol-3-yl, 5-fluoro-benzopyrazol-
3-yl, or benzopyrazol-3-yl, X', X3, and X* each is CH,, R® is hydrogen, acyl, 1-oxo-2-methoxy-



2N ()yV-I V-J V2xI NXNSX4 AN()y (R)y V-K
V-L ,,RNXL. NXL. NXJ 7 V-MV-N 130. The
W@ oopouwsss accordi ng to claim 128, wherei n sai dPCDIRIOHERS559
" has formula VI: N. XI ,, NR7 XI N VI wherein R7 is
hal ogen, CN, N 2, or an optionally substituted group
sel ected fromal kyl, aryl,

ethyl, 1-oxo-propyl, methylsulfonyl, ethylsulfonyl, benzyl, and ring A is phenyl optionally
substituted with halo, trifluoromethyl, hydroxy, C,.4 alkyl, or C,4 alkoxy, preferably, methoxy,
orring A is 2,3-Dihydro-benzo[1,4]dioxin-3-yl.

118. The compound of formula IV-A according to claim 89, wherein:

R! hydrogen or methyl, and R? is methyl, 5-methyl-pyrazol-3-yl, 5-fluoro-benzopyrazol-
3-yl, or benzopyrazol-3-yl, X*, X°, and X* each is CH,, R® i$ hydrogen or benzyl, and ring A is
phenyl optionally substituted with halo, trifluoromethyl, hydroxy, C;4 alkyl, or C;4 alkoxy,
preferably, methoxy, or ring A is 2,3-Dihydro-benzo[1,4]dioxin-3-yl.

119. The compound of formula IV-A according to claim 89, wherein:

R! hydrogen or methyl, and R* is methyl, 5-methyl-pyrazol-3-yl, 5-fluoro-benzopyrazol-
3-yl, or benzopyrazol-3-yl, X!, X3, and X* each is CH,, R? is hydrogen or benzyl, and ring A is
phenyl optionally substituted with halo, hydroxy or C,4 alkoxy, preferably, methoxy.

120. The comi)ound of formula IV-B according to claim 89, wherein:

R! is hydrogen or methyl, R? is methyl or 5-fluorobenzimidazol-3-yl, 5-methylimidazol-
3-y1, X', X3, and X* each is CH,, R? is hydrogen, C.4 alkyl, benzyl optionally substituted with
carboxy-Cy.4 alkyl, C,.4 alkylsulfonyl, acyl, methylcarboxyethyl, C;.4 alkylcarbonyl,
methoxymethylcarbonyl, or benzoyl, and ring A is phenyl substituted with 2-hydroxy, 2-
trifluoromethyl, 4-methyl, 4-carboxylic acid, 4-trifluoromethyloxy, or 2-C;4 alkoxy, preferably,

methoxy.

121. The compound of formula IV-A according to claim 89, wherein:

R! is hydrogen or methyl, R? is methyl or 5-fluorobenzimidazol-3-yl, X', X>, and X*
each is CHy, R® is C1 alkyl, benzyl optionally substituted with carboxy-C, alkyl, C;4
alkylsulfonyl, acyl, methylcarboxyethyl, Ci4 alkylcarbonyl, or benzoyl, and ring A is phenyl
substituted with 2-hydroxy, 2-trifluoromethyl, or 2-C,4 alkoxy, preferably, methoxy.

122. The compound of formula IV-B according to claim 89, wherein:



aral kyl, -N(R) , -CHNR) -OR, -CHOR, -SR, -CH

SR, -COOR, -NRCOR, -CON(R) , or -S(O NR) . 1
wab@soorspound according to claim 130, wherei n BEi/tiS2004/025559

conmpound has a structure selected fromfornulae VI-A

through VI-N. V2 V2 R7I NR7 VI-AVI-BRNR2 x R7T N

R7 X4 VI-CVI-DRRZ R7NR/ I X4 X4 NVI-EVI-F X X

3< Rlé\| each is me%}\rfl G)é'ﬂ 'ﬁ §2 ea'élh 8&2,'& R 4 g'fl, %Ienzyl optionally
substituted with carboxy-Ci4 alkyl, C;.4 alkylsulfonyl, or benzoyl, and ring A is phenyl
substituted with 2-hydroxy or 2-C;4 alkoxy, preferably, methoxy.

123. The compound of formula IV-B according to claim 89, wherein:

R! and R?, each is methyl, X!, X3, and X* each is CHy, R? is Ci4 alkyl, or benzyl
optionally substituted with carboxy-C.4 alkyl, and ring A is phenyl substituted with 2-hydroxy
or 2-C;.4 alkoxy, preferably, methoxy.

124, The compound of formula IV-B according to claim 89, wherein:

R! and R?, each is methyl, X!, X3, and X* each is CHy, R is Cj4 alkyl, benzyl optionally
substituted with carboxy-Cy.4 alkyl, C;.4 alkoxy, and ring A is 2-hydroxy phenyl or 2-C;4
alkoxyphenyl. |

125. The compound of formula IV-B according to claim 89, wherein:
R! and Rz, each is methyl, Xl, X3, and X* each is CH,, R%is benzyl optionally substituted
with carboxy-C;.4 alkyl, C,.4 alkoxy, and ring A is 2-hydroxy phenyl.

126. The compound of formula IV-M according to claim 89, wherein:
R! is hydrogen or methyl, and R? is methyl, benzimidazol-3-yl, 5-methyl-imidazol-3-yl,
ring A is 2-hydroxyphenyl, 2-fluorophenyl, 2-trifluoromethylphenyl or phenyl.

127. The compound of formula IV-M according to claim 89, wherein:
R' is hydrogen or methyl, and R is methyl, benzimidazol-3-yl, 5-methyl-imidazol-3-yl,
ring A is 2-trifluoromethylphenyl or phenyl.

128. The compound according to claim 87, wherein said compound has formula V:
1 Rr2
R\N,R




VI-1 VI-J V,.xI RT Xt NR7 X4 NVI-K VI-LVI-M VI -N.

132. The conpound to claim 131, wherein: a. RL and R2
wae®@seasss | ndependent|ly selected froma 5- or PCT/US2004/025559

6- menbered aryl ring having 0-5 heteroatons

i ndependently selected fromN, , or S5 a 3-7-nenbered

saturated or partially unsaturated ring having 0-3

yhet eroat ons i ndependently selected fromN, , or S; or

an optionally substituted 1-4 aliphatic group, wherein

one or nore nethylene units in the aliphatic group are

t40onal |y and i nde ent replaced W th
1?9?: 3’;18 €O %‘65‘8 aﬁﬁ(% *gé wheserngryd q‘fonemg@s ong of the
followingstaletwess ur r ence of R3 |s mdependently hydr ogen, or an
g{;ti gnal Iy substituted group selected from C al kyl,

R aryi (C)alkyl, -N(R) , REWRYR) 2, -CH OR,

R3 x1- SR‘! '(CH) N(R') ’ '( ) '(CH) SR\ 'CCR';
> > R) , SOR, or -S(O xx jyand c. each .
>'(3 culrence of R4 is i ndepepden I Yy ydr ogen, hal ogen,

~x4 an7 opti onal Ige“su t'm t up sel ected

BW, aryl (C M alkyl, -N{R)J5RIEH N(R ) ,
: , SR, -CH SR, COO?‘, , -(CH)
V-A N(R”) , -(CH) R\ -(CH\\'_gSR”, -C(P', -OON(R') , SO

or -SONR) . 133. The c10rrp§)und according to

IIR3 R\ISHF%N m 131, wherein: R\N‘R
. 1
|
Rt SN X ANE
l _(R7)y | ' _(R7)
= RS y
v-C V-D
N .R? RlN R2
x2 O | o Xf%r\j
[
X3 3
Xt | RN NN
___(R7) o, . ' 1 R7
y P Ry
V‘E V-F
Rl R2 ;
SR R\N_R2
2 X1 Xt
|
O 3
\X4 N . X\O N/ N i
Ry | R,
V"G V‘H
R1\N,R2 R1 N R2
XZSI,%N XN S
| ] l
x3 = 3
X4 N A , X‘x4 =
l _(R )y I ._(R7)y



a. Rl and R2 are each independently optionally
substituted nethyl, ethyl, cyclopropyl, n-propyl,
w@e@pempss cycl obutyl, (COOCH CH, (CH ) OCH PCIZHS2004/025559
(COOCHCH, CH(COOCH, CHCH)CHCH, or t-butyl,
or n-butyl; b. each occurrence of R3 is independently
H M, CF, ethyl, propyl, butyl, pentyl, CQC
V-I -Cal kyl), -CONH , -CO(dgG alkyl), -CHOH -SO (C-C
al kyl), -SO NH S N(CH ) or optlonally substituted
ngﬁﬁnyl or benzyl; andc. eacHR Birrence of R4 is

; Independently H d, Br, ., Me Et, CN, N, -COOH,
x2S NHy, -N(CHs) , - N(Et) ,X;zME' “Q(CH)OCH , -0QC
| | -Qalkyl), -CONH, -COOCH

Xy SC

-CH OH, - NHCOCH - SO
gperidinyl,
pi pefli zi Ty(R")ynor phol i no, or an optfl onaH(R)gubsti t ut ed
group | ected from 1-4 al koxy, ph phenyl oxy,
v-K benzyl, or benzyloxy. 13¢;g The conpound according to
cIa|n1131 wherein: a. Rl and R2 are each
R Riependent |y optional Iy suBS{iRuUted nethyl, ethyl,

cycl opropyl, n-propyl, propenyl, cyclobutyl, (CO OCH
,X‘ , (CH) OCH CH (CE» N CH (CI»OCH CH(CH
S, | ) CH, or t- butyl or @
x3 i dependently H MX3 ,

each occurrence of
N ,
TORYy - Cal kyl ), - CONH , Ci=—@hkyl), -CH
(C-Calkyl), -SONH, S N , or optionally
V-M substltuted phenyl or bepzayl; c. each occurrence of R4
is independently H d, Br, F, CF, M, Et, CN, NO
-COCH, NH, -N(CH) , -N(Et) , -N(iPr) , -QCH) OCH,

1SE R oot gt 1 pese id gl e v

RlpiRderi zi nyl, norpholino, or an optionally substituted
roup selected from Cl-4 al koxy, phenyl, phenyl oxy,

propyl, butyl,

x2'X1 zyIR7 or benzyloxy; and d. R7 is d, Br, F, CF, M,
1s NO, -COOH, NH, -N(CH) , -N(Et) , -N(iPr) ,
'S

p
VI

wherein R is halogen, CN, NO,, or an optionally substituted group selected from Cy4 alkyl, aryl,
aralkyl, -N(R’);, -CH2N(R )2, -OR’, -CH;0R’, -SR’, -CH,SR’, -COOR’, -NRCOR’, -CON(R*),,
or -S(0);N(R’);.

131. The compound according to claim 130, wherein said compound has a structure

selected from formulae VI-A through VI-N:

R1\N . R2 R1\N ) R2
R3 P X1 ‘ xA
\I}l f% N R7 >|<2 jl\)%N R7
x3 ~ No —
x4 °N R x4 N

VI-A VI-B



-Q(CH )OCH, -COQC-QallCyl), -CONH, -COOCH, -OH

-CH OH, -NHCOCH , -SO (C -Calkyl), -SONH , -SO N(CH )
wQ 2@sperssgli nyl , pi perizinyl, norpholino, or anPCT/US2004/025559

optionally substituted group sel ected from al koxy,

phenyl, phenyl oxy, benzyl, or benzyloxy. 135. A

phar maceuti cal conposition conprising a conpound
R1aggord|ng to claim1 or 15, R@ pharmaceutical ly

iccept abl e carrier or adJuvaﬁml 136. A nethod of

N reatlno or | essening thegevgrity of a di sease,
}2 or condition %@Ie R’acut e, chronic,
X3, elr opat hic, or inflammsgor drthritis,
X i grii N8}, cl uster headacht ' neural gi a,
¢) neur al gi a, genera@ neur alg epi | epsy or

epllep ic conditions, neurodegeneratlve di sorders,
VI-C psychiatric di sor der s sdEhHs anxi ety and depression
rl Mgt oni a, arrhythm a, nt di sorders,
leur oendocri ne dlsordersrﬂataX|a nultlple scl erosi s,
rr|table bowel syndrgine, Lincontinence, visceral pain,
i thritis pa|n3 po tﬁé*peﬁic neural gi a, diabetic
el opat hy, radlculﬁﬁ I nglsciiati ca, back pain, head
%r ng hai n, severe ¥r iMtragtanl e pai n, nociceptive
, -akthrough pai n, post gi cal pain, or cancer
paln conprising the step of administering to said
VI-E  patient an effective andWhF of a conpound according of
rifepnula | @ | or a pha&gac&ytlcally acceptabl e salt
hereof, wherein: pis ONT or 2; X1, X2, X3 and X4
x\_Are each i ndependent |y sel ected _from\R3, C=0O, CHR4, S,
SNM=0R0r SO : RL %ﬁ aMe e&h i ndependent |y

, or an optx3on ﬁﬁ/ ubs{ituted group sel ected
bhatic, a 5- 6 netber

) yl ring having 0-5
ons independently selecied from nitrogen,
oxygen, or sulfur, or a 3-7-nmenbered saturated or
VI-G  partially unsaturated riVigh

i 2 1 2
R N'R R\N.R
.S X!
)I(Z ﬁN R7 ?/ jl\/‘%N R7
x3 pZ x3 =
x4 °N X4 N
VI-I VI-J
1 2 1 2
\N,R R\N,R
X! X!
)l(2 I ~ N R7 >i(2 I N N R7
S = X3 =
XA ON ~8” N



havi ng 0-3 heteroatons i ndependently selected from
ni trogen, oxygen, or sulfur; or R and R2, taken
wWo ogehhsss wi th the nitrogen atomto whi ch t heyP@EF/ES2004/025559
bound, form an optionally substituted 3- 8 nenbered
heterocyclyl or heteroaryl ring having 1-3 heteroatons
i ndependently selected from nitrogen, oxygen, or
Rt S@kfur, wherein Rl, R2, or any %g ng formed by Rl and
t aken together, are each Indeépendently optionally
xi__-Rubstituted at one or nore,capbon atoms with 0-4
/ l odtur M¥nces of -R5, and e e substitutable
X3 gtrogen atons with - R T\ _Rlag isia 5-6 menbered
Monogychli ¢ or 8-10 member &d biNCyc ryl ring having
0-5 Keperoat ons i ndependently sel from nitrogen,
oxygen, or sulfur, or a 3-7-nenbered saturated or
VEEM  partially unsaturated ri¥WEMNaving 0-3 heteroat onms
i ndependently sel ected from nitrogen, oxygen, or
sul fur, optionally substituted at one or nore carbon
132.0The cunipouild fo cleewt3gmtetiwf - 7, and at one or nore

substjtutabl e nitraqogen atonms with - R8;each occurrence
of- Rh‘,l aﬁgﬁ A faeyindependerilysalested ikpme & or Gumembered @ryl sing

a bopgkifg 0i5heferdtbhl iﬁ@ﬁﬁd&?@é%legkgrﬁrﬁ‘w %) BP?,It %’/‘9—% -membered

non- adj acent net hyl ene re optiona
i ndepaiw@tadtar partiey susathritgd Gay BIIQOEA, he@DDRPMORGRPEndently

R RS % SR an AT e 22 i paS soup, wherein

| ndeprnclanbieynakylend s fif MR, alipRdtREesup MoptidallFhhd

each, occurrence of i s.independent|ly selected from
Py dr BRSPS re s DR N S B DIOA DI NRGREN (ECYNBup:
eachgsec@uty, 65@&R)8D,R is independently selected from

hydr ogen or an optg’or]al |y substituted group sel ected
f rtorreaghiqsharénce ofiRy s indapendentinhydrogem gr mavptiomaBy ditbstituted

at ongouBroE) BB R Y e DB HRR T e,
at oMGH,OR?, WHHSSR | HEVL, BNER h UTH,),OR | MOH SR, LEORESCON(R),,

R tg en, together with the aton(s) to which they are
boun8O2R o PETHORNERe e ed cycl oal kyl, heterocycl yl |

ary| eadilocBEt&lce éfw isfif e&Peiﬂh?ﬂ &’rbgexl] ﬁkﬁgéi?t‘ikﬂﬁqoz oran

i ndependent|y sel ecte romn t?,og n, oxygéen, ’or ~

sul f aptionaly substituted group selected from C.¢ alkyl, aryl, aryl(Cy.g)alkyl,
-N(R’)2, -CH;N(R’),, OR’, -CH,0R’, SR’, -CH,SR’, COOR’, -NRCOR’,
~(CH2)2N(R’),, -(CH2),0R’, -(CH,),SR’, -COR’, -CON(R ), SO,R’, or
-SON(R),.

133. The compound according to claim 131, wherein:
a. R' and R? are each independently optionally substituted methyl, ethyl,
cyclopropyl, n-propyl, propenyl, cyclobutyl, (CO)OCH,CHj3, (CH,),OCHa,
CHz(CO)OCH,CHs, CH»(CO)OCH;, CH(CH3)CH,CHj, or t-butyl, or n-butyl;
b. each occurrence of R? is independently H, Me, CF3, ethyl, propyl, butyl, pentyl,
CO(Ci-Caalkyl), -CONHz, -COO(C;-Cialkyl), -CH,0H, -SO5(C;-Caalkyl), -SO,NH,,
SO2N(CHjs)a, or optionally substituted phenyl or benzyl; and



each occurrence of R3, R6 or R8 is independently R,
-COR, -CO(C aliphatic), -CON(R) , or -SO R 137. The
woreaohodissxcordi ng to claim 136, wherein said cPOPUS2V04/025559

is according to claim1 o I5. 138. The net hod
according to claim 136, wherein the disease,
condi ti on, or di sorder is inplicated in the activation

@ - i :

150 SAESR Gk o RO LRI, BETL ER SRR o
di- @_@@}E_,NHQ md(cmm ,-Nmt)_qule(mr@ferod&{tzbzmﬂHscaff@(dlliclmndyb,
act. i 0 [ y act.i v e-gated cal ci um

crchiEh: Lol Rl sbtedly Rodoplihy X5 GG DegioNH
WhSOﬁ*I@JH;;b‘ze pﬂieﬁ@’:ﬁﬁle plpeﬁﬁﬁylt hﬁ?pho@iﬁo GrQh @ﬁﬁodaﬁy%ﬁﬁ’s‘tlﬁlted group
chroni ¢, neuropat i nfl ammat ory pal n.
meeleetad Senuk o ailgoxyopltdnal, wh%@oxwh@w T bmymse as e
condition, or disorder is radicular pain, sciatica,
back pain, head pain, or neck pain.142. The nethod

13 chiteciongpotund adcatrdingld@laimhisl gwhereine di sease,

2t B TR ars et Bdgmgnasally Satt ety eo ir e cufCer

P g N@o{f?%?%z%w’“@sw (COB0CHOR P BN
NaV1CEA(GRIOCHChyy CBAUL)QCabt CHIEH:)ChECHay)or &-bptylicemtbutyl;
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-COOH, NHz, -N(CHa),, -N(Et),, -N(iPr),, -O(CH,),OCH3;, -CO(C;-Cjalkyl),
-CONH,, -COOCHj3, -OH, -CH;0H, -NHCOCH3, -SO,(C;-Csalkyl), -SO,NH,,
-SO,N(CH3),, piperidinyl, piperizinyl, morpholino, or an optionally substituted
group selected from Cy4 alkoxy, phenyl, phenyloxy, benzyl, or benzyloxy; and

d. Ris Cl, Br, F, CFs, Me, Et, CN, NO,, -COOH, NH,, -N(CH}),, -N(Et),, -N(iPr)s,
-O(CH;),0CHjs, -CO(Cy-Caalkyl), -CONH,, -COOCHs, -OH, -CH,0H,
-NHCOCH;3;, -SOy(C;-Csalkyl), -SO;NH,, -SO;N(CH3s),, piperidinyl, piperizinyl,
morpholino, or an optionally substituted group selected from Cj.4 alkoxy, phenyl,
phenyloxy, benzyl, or benzyloxy.

135. A pharmaceutical composition comprising a compound according to claim 1 or

15, and a pharmaceutically acceptable carrier or adjuvant.

136. A method of treating or lessening the severity of a disease, disorder, or
condition selected from acute, chronic, neuropathic, or inflammatory pain, arthritis,
migraine, cluster headaches, trigeminal neuralgia, herpetic neuralgia, general neuralgias,

epilepsy or epileptic conditions, neurodegenerative disorders, psychiatric disorders such
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; ywherein Qis a bond or is a alkylidene chain wherein
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having 0-8Ntdroatd B BidepR@6ithSelodtelfrom 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 —R®;

Ring A is a 5-6 membered monocyclic 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

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;
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heterocyclyl, aryl, or heteroaryl ring having 0-3
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each occurrence of R¥ is independently selected from R’, halogen, NO,, or CN;

each occurrence of R is mdependently selected from hydrogen or an optionally
substituted C;.¢ aliphatic group;

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 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, RS or R® is independently R’, -COR’, -CO2(C.¢ aliphatic),
-CON(R’);, or -SO;R’.

137. The method according to claim 136, wherein said compound is according to claim 1
or 15.

138. The method according to claim 136, wherein the disease, condition, or disorder is

implicated in the activation or hyperactivity of voltage-gated sodium channels.

139. The method according to claim 136, wherein the disease, condition, or disorder is

implicated in the activation or hyperactivity of voltage-gated calcium channels.

140. The method according to claim 139, wherein the disease, condition, or diorder is

acute, chronic, neuropathic, or inflammatory pain.

141. The method according to claim 136, wherein the disease, condition, or disorder is

radicular pain, sciatica, back pain, head pain, or neck pain.
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142.  The method according to claim 136, wherein the disease, condition, or disorder is

severe or intractable pain, acute pain, post-surgical pain, back pain, or cancer pain.

143. A method of inhibiting one or more of NaV1.1, NaV1.2, NaV1.3, NaV1.4,
NaV1.5,NaV1.6, NaV1.7, NaV1.8, NaV1.9, or CaV2.2 activity in:
(a) a patient; or
(b) a biological sample;
which method comprising administering to said patient, or contacting said biological sample

with a compound of formula I:

or a pharmaceutically acceptable salt thereof, wherein:

pis0,1or2, »

X!, X% X3 and X* are each independently selected from NR?, C=0, CHR*, S, O, S=0, or
SO,;

R' and R? are each independently hydrogen, or an optionally substituted group selected
from Ci. 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 ~R®;



WO 2005/014558 PCT/US2004/025559

Ring A is a 5-6 membered monocyclic 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
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®, and R” is independently Q-R*; wherein Q is a bond or is a
C1-Cs alkylidene chain wherein up to two non-adjacent methylene units of Q are optionally and
independently replaced by CO, CO,, COCO, CONR, OCONR, NRNR, NRNRCO, NRCO,
NRCO,, NRCONR, SO, SO,, NRSO;, SO,NR, NRSO,;NR, O, S, or NR;

each occurrence of R¥ is independently selected from R’, halogen, NO,, or CN;

each occurrence of R is independently selected from hydrogen or an optionally
substituted C;.¢ aliphatic group;

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 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 heteroaryi ring
having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur; and
each occurrence of Ri, R® or Rs is independently R’, -COR’, -CO2(Cy-s aliphatic), -CON(R’),, or
-SO,R’.

144. The method according to claim 143, wherein said compound is according to claim 1
or 15.

145. The method according to claim 136 or 143, wherein said compound is selected from
Table 1.

146. A compound selected from Table 1.



