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BACKGROUND OF THE INVENTION

[00147] Na channels are central to the generation of action
potentials in all excitable cells such as neurons and myocytes.
They play key roles in excitable tissue including brain, smooth
muscles of the gastrointestinal tract, skeletal muscle, the
peripheral nervous system, spinal cord and airway. As such they
play key roles in a variety of disease states such as epilepsy
(See, Moulard, B. and D. Bertrand (2002) “Epilepsy and sodium
channel blockers” Expert Opin. Ther. Patents 12(1): 85-91)), pain

(See, Waxman, S. G., S. Dib-Hajj, et al. (1999) “Sodium channels
and pain” Proc Natl Acad Sci U S A 96(14): 7635-9 and Waxman, S.

G., T. R. Cummins, et al. (2000) “Voltage-gated sodium channels

and the molecular pathogenesis of pain: a review” J Rehabil Res

Dev 37(5): 517-28), myotonia (See, Meola, G. and V. Sansone (2000)
“Therapy in myotonic disorders and in muscle channelopathies”

Neurcl Sci 21(5): 8953-61 and Mankedi, A. and C. A. Thornton




Neurol Sci 21(5) : S953 - 61 and Mankodi, A . and C.

A . Thornton(2002) "Myotonic syndrones” C O n Neurol
wQa(o5p139545- 52), ataxia (See, Meisler, M. H ,POT/USA04/025827

Kearney, et a . (2002) "Mutations of voltage-gated

sodi um channel s in novenent disorders and epil epsy”
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unctions such as anX|ety and depression (See,
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G1180-8, and Laird, J. M., V. Souslova, et al. (2002) “Deficits in

visceral pain and referred hyperalgesia in Navl.8 (SNS/PN3) - null

mice” J Neurosci 22(19): 8352-6), urinary incontinence and

visceral pain (See,Yoshimura, N., S. Seki, et al. (2001) “The
involvement of the tetrodotoxin-resistant sodium channel Na(v)1.8
(PN3/SNS) in a rat model of visceral pain” J Neurosci 21(21):
8690-6), as well as an array of psychiatry dysfunctions such as
anxiety and depression (See, Hurley, S. C. (2002) “Lamotrigine

update and its use in mood disorders” Ann Pharmacother 36(5): 860-

73) .

[00148] Voltage gated Na channels comprise a gene family consisting
of 9 different subtypes (Navl.1l-Navl.9). As shown in Table 1,
these subtypes show tissue specific localization and functional
differences (See, Goldin, A. L. (2001) “Resurgence of sodium

channel research” Annu Rev Physiol 63: 871-94). Three members of

the gene family (Navl.8, 1.9, 1.5) are resistant to block by the



73) . [00148] Voltage gated N a channels conprise a
gene famly consisting of 9 different subtypes (NaVl
WO 260814914 ) . A s shown in Table 1 , these sSuRCHPER04/025827
show ti ssue specific |ocalization and functiona
di fferences (See, Goldin, A. L . (2001) "Resurgence
of sodi um channel research" Annu Rev Physi ol 63:
871-94). Three nenbers of 3the gene fanmily (Navl .
1.9, 1 5) are resistant to bl ock by thewell-known Na

wel -k R cRe8R8TT bl hknels iRy G8haRer 2ahatGeptbhime ' 1

spec1f1lc<1@3yt 'wf:lJt?lq_ng|t%t1@;”§¥aﬁe3§3m§§ya cmutaeabnra@saﬁagyéeé HIX
bi ndi ng (See, Noda, M, Suzuki, et a . (1989) "A

1dentlf§ﬁﬁgBéUEGMﬁﬁenﬁﬁat@@nac6ﬁ#§#§a@efﬁéaéﬁéxﬁﬁraﬁax inding
itexingn Viky 29N ¢ din e v

(oo, N B B SRy s a0 T ah e CABGT VP at e i on

confersCNg txodertiondin a@dv@asl$p$nennn§N@sit@eitphenathaesvdugm

channel ﬁ Y- %°E$§N1)°°%+%§?%gion’ TG = Trigem na

i"'ssuée O form I ndications CNS ,

[00149] Pf‘@aﬁ@”ﬁ P@bﬂrewﬁ%i%’r@y: ded/| = . derktQr q{efwué)rba[stem, PNS
neur odegener ati on CNS, hl%h i n_Neur odegenerat ion
peripheral nervous sytem, DRG orsal root ganglion, TG =

Trigeminal ganglion) :

Na Tissue TTX IC50 Indications
Isoform
Navi.1 CNS, PNS soma 10nM ’ Pain, Epilepsy{
of neurons neurodegeneration
NaVl.?2 CNS, high in 10nM Negrodegeneration
axons Epilepsy
CNS,
Navl.3 |embryonic, 15nM Pain, Epilepsy
injured nerves
Navi.s |Skeletal 25nM Myotonia
: muscle
Arrythmia,
Navl.5 | Heart 2uM long QT
CNS Pain, movement
NaVl.6 |widespread, 6nM !
disorders
most abuntant
PNS, DRG, Pain,
Navl.7 |terminals 25nM Neuroendocrine
neuroendocrine disorders
PNS, small
NaVvi.8 |neurons in DRG | >50uM Pain
& TG
PNS, small
Navl.9 |neurons in DRG | 1uM Pain
& TG

[00150] 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
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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. KXnown 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 1l: S25-32 and Jensen, T.
S. (2002) “Anticonvulsants in neuropathiclpain: rationale and

clinical evidence” Eur J Pain 6 (Suppl A): 61-8.), and

carbamazepine (See, Backonja, M. M. (2002) “Use of anticonvulsants
for treatment of neuropathic pain” Neurology 59 (5 Suppl 2): S14-
7) , have been shown to be useful attenuating pain in humans and
animal models.

[00151] 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-
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[00152] Intrathecal administration of antisense oligo-
deoxynucleotides targeting a unique region of the TTX-resistant
sodium channel (NaVvl.8) resulted in a significant reduction in
PGE;-induced hyperalgesia (See, Khasar, S. G., M. S. Gold, et al.
(1998) “A tetrodotoxin-resistant sodium current mediates

inflammatory pain in the rat” Neurosci Lett 256(1): 17-20). More

recently, a knockout mouse line was generated by Wood and
colleagues, which lacks functional Navl.8. The mutation has an
analgesic effect in tests assessing the animal’s response to the
inflammatory agent carrageenan (See, Akopian, A. N., V. Souslova,
et al. (1999) “The tetrodotoxin-resistant sodium channel SNS has a

specialized function in pain pathways” Nat Neurosci 2(6): 541-8.).

In addition, deficit in both mechano- and thermoreception were
observed in these animals. The analgesia shown by the Navl.8
knockout mutants is consistent with observations about the role of

TTX-resistant currents in nociception.
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NaVl.8 protein is upregulated along uninjured C-fibers adjacent to
the nerve injury. Antisense treatment prevents the redistribution
of Navl.8 along the nerve and reverses neuropathic pain. Taken
together the gene-knockout and antisense data support a role for
Navl.8 in the detection and transmission of.inflammatory and
neuropathic pain.

[00154] 1In neuropathic pain states there is a remodeling of Na
channel distribution and subtype. In the injured nerve,
expression of Navl.8 and NaVl.9 are greatly reduced whereas
expression of the TTX sensitive subunit NaVvl.3 is significantly
upregulated in animal models of neuropathic pain (See, Dib-Hajj,
S. D., J. Fjell, et al. (1999) “Plasticity of sodium channel
expression in DRG neurons in the chronic constriction injury model
of neuropathic pain.” Pain 83(3): 591-600 and Kim, C.H., Youngsuk,

0., et al. (2001) “The changes in expression of three subtypes of
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quantitative differences after expression in a mammalian cell line

and in spinal sensory neurons” J Neurosci 21(16): 5952-61.).

Human NaVl.3 channel proteins are expressed in the central and
peripheral systems of man. (See, Chen, Y.H., Dale, T.J., et al.
(2000) “Cloning, distribution and functional analysis of the type

ITII sodium channel from human brain.” Eur. J. Neurosci. 12: 4281-

89) . Furthermore, in the periphery, NaVl.3 channel proteins are
detectable in injured but not uninjured human nerves indicating
that NaVvl.3 plays important physiological roles under
pathophysiological conditions in humans as well. Given the strong
correlation between increased NaVl.3 channel expression and
neuronal hyperexcitability, inhibitors of NaVvl.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, NaVl.3 overexpression may also be associated with
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and left-shifted voltage dependence for activation (See, Dib-Hajj,
S., J. A. Black, et al. (2002) “NaN/Navl.9: a sodium channel with

unique properties” Trends Neurosci 25(5): 253-9.). These two

biophysical properties allow NaVl.9 to play a role in establishing
the resting membrane potential of nociceptive neurons. The
resting membrane potential of Navl.9 expressing cells is in the -
55 to -50mV range compared to -65mV for most other peripheral and
central neurons. This persistent depolarization is in large part
due to the sustained low-level activation of NaVvl.9 channels.

This depolarization allows the neurons to more easily reach the
threshold for firing action potentials in response to nociceptive
stimuli. Compounds that block the Navl.9 channel may play an
important role in éstablishing the set point for detection of
painful stimuli.

[00156] In chronic pain states, nerve and nerve ending can become
swollen and hypersensitive exhibiting high frequency action

potential firing with mild or even no stimulation. These
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be a pdt%Q&Q_)al G0 RGeSt B o8 candof 4R epak aﬁal ysi s

of the type Il Sodium channel from hunman brain." Eur.
neuroenﬁocnwaﬁwﬁaﬂltabmilt¢28§§§&9ﬁlugbép?ﬁeraneL i kachaova, et
al. (1§§%¥ R %ﬁcé&%@ d: aﬁt% %e%sﬁoﬂeg%C%aBE% h%mber of
I")"ur ed "but” not unlnjure uman erves indicating t

the teﬂ*ﬁdotoxmn&y$enﬁmmﬂmynvqﬂmﬂgeebgguwahedobeélundehanpel
family fraﬁté:tﬁg%%m Q9cal gonditions in Qumans g well . 05.v8H) .
[00157] Navli.l1 (See, Sugawara, T., E. Mazaki-Miyazaki, et al.
(2001) “Navl.l mutations cause febrile seizures associated with
afebrile partial seizures.” Neurology 57(4): 703-5.) and NaVl.2
(See, Sugawara, T., Y. Tsurubuchi, et al. (2001) “A missense
mutation of the Na+ channel alpha II subunit gene Na(v)1.2 in a
patient with febrile and afebrile seizures causes channel

dysfunction” Proc Natl Acad Sci U S A 98(11): 6384-9) have been

linked to epilepsy conditions including febrile seizures. There
are over 9 genetic mutations in NaVl.l associated with febrile
seizures (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)

[00158] Antagonists for NaVvl.5 have been developed and used to
treat cardiac arrhythmias. A gene defect in NaVl.5 that produces
a larger noninactivating component to the current has been linked
to long QT in man and the orally available local anesthetic

mexilitine has been used to treat this condition (See, Wang, D.



correl ation between increased NaVl . channel

expressi on and neuronal hyperexcitability, inhibitors
W@_ﬁOOBmA914 channels, and in particul ar sel ectiRET/URBS4/025827

m ght therefore provide efficacious therapeutic agents

with | ess-severe side effects than nonsel ective Na_+

channel inhibitors in the treatnent of painful B

neuropathies. Simlarly, NAn . over expr essi on may

al so be associ ated w thincreased epipleptic neuronal

tivity as it i i-gnifj.cantl I I [
Ww., K. %ﬁﬁ?&@a’n‘ﬁ% ar}yr aﬁigg;lgq neﬁlﬂaorrr{?cséfl%%ﬁﬁ%épt%ita%%ﬁﬁﬁggsOf long QT
mutant (eEuWiHakerls W R I1in Bavdst M9, (79t: al7.14(-2001)

"Changes in the nRNAs encodi ng vol tage-gated sqdiu ,
[00159] cRawmeblt Ypeshannghdbiprkens h@ﬁanc‘é’ﬁg@é%%ycuse or being

' Shi OSCi+ -ark ; - :
cescea RRISEIPIS G Nyronel ey (288 s, ard
Bertramd s be2 partEp et yarat tactitin ehantricdomiyidemss’ dxgert

, TeuropEteta N K NaVl ,...9 i | mgl. VI
Opin. T et g#zzssjt)i'v(e)%q%%sﬂob)dl iazcéld:(et o(ss—snﬁfesé I‘&lzféfrgsrgr)%’ S
Collindeusons] of (4dwo)dorsal i destuigangl idrugnddr isgerienand chronic

angl i See, F , Xoo L. D L .
o B B R R T
CcollinsSodipmehapngdoN Mt i cdMNAN sddt NOGIge Ay e Rdd®INE chronic

. afferent neurons." J Neurosci 22(17): 7425-33.). It
pain” GashmastcetabbaseiSysiadievali FRARPavf tRsHt 1t &P0L)

. Voltage dependence f ' [ . Dibh-sHajj, S.,
aayun§1RSSGROEIEN s ndii® A
Pharma@bangehm)yi 2h(ent que7 prpker t ietladmatroisy NeBgDs olzb( 8. S.

P ,293-9.) . These two bi ophysical propertiges.allo
(1999) NATRETORBCHIY- 207 F R WY a1 SHITY THe TUstT I ComY
hyperal88Biane ppbentael RtadostLepis Ve geurons. 7d4w-9), and
neuropathic pain (See, Strichartz, G. R., Z. Zhou, et al. (2002)

“Therapeutic concentrations of local anaesthetics unveil the
potential role of sodium channels in neuropathic pain” Novartis

Found Symp 241: 1895-201, and Sandner-Kiesling, A., G. Rumpold

Seitlinger, et al. (2002) “Lamotrigine monotherapy for control of

neuralgia after nerve section” Acta Anaesthesiol Scand 46 (10) :

1261-4); cardiac arrhythmias (See, An, R. H., R. Bangalore, 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)

wTherapeutic concentrations of local anaesthetics unveil the



resting menbrane potential of Navl . expressing cells
isinthe - 55 to -50nV range conpared to -65nV for
- wWoes/oodiner peripheral and central neurons. ThPGT/US2004/025827

persi stent depolarization is in large part due to the
sustai ned | ow1evel activation of NaVl . channels.

Thi's depol arization allows the neurons to nore easily
reach the threshold for filfing action potentials in
response to nociceptive stinuli. Conpounds that bl ock

|t : nne an ort r
POtentl@EtéBF?sﬁﬁnﬁo ﬁgmsgﬂa%%$L§yf%rngg? ?%ﬁc oah% ﬂf¥@2§£23§
Found S§hbmghh.. 189156} )Ln chronic pain states, nerve and

nerve endlng can becone swol | en and hypersen5|t|ve
[00160] ewls%tmgef@am@mal@mmwh%@r@et@mhranqﬁﬂwm&h

. r 0 atho
multl'sghgpﬁgnggané e?héguéééﬁoggsggggg?ﬁe %?Iﬁggggaﬂgrve
depolartéharnens eippesagdChnehhem dremNake examdctaVhlay milieu.

(See, Kretschner , . .k I t . 00
Caleiun REGHRGIS MG Cof TAN-ShiE PRESEbAL G BRERACPE FRS Cime and
voltagep@b@%%heg%@Han%%69&81 of¥hélagcanfir 8 the sensitivity to

I mminocyt ochemi str % Acta Neurochir (Wen) 144(8):
pharmac@@@@!l@aldlbé@%w ofhg10af cIREVRS. WeKE MRV VOolhpgeapghivated
prlmarﬁﬁﬁ{ )N o @hﬁﬁghrggﬁtg RoLieAvAGWHONS, AN8, 0 or R-type).

e'tS sen3|t|ve conponent seen
This chasgﬂﬁinaumdﬂ:schmmvlwaS|mepéabedubxrawapmﬁn@ﬂétyré based

upon e ROSER e PR Bk BT 9B ool o Bt

Hockerhé&inan&{ete&. aﬂl995b97$tmhﬁhurae&ndPhummbboﬁalTox1col

expressi on of a new nenber of
37: 361-96; Striessnig, J. (1999) Cell. Physiol. Biochem. 9: 242-

69) . There are four primary subunit types that make up calcium
channels - o, 8, Bandy (See, e.g., De Waard et al. Structural and
functional diversity of voltage-activated calcium channels. In Ion
Channels, (ed. T. Narahashi) 41-87, (Plenum Press, New York,
1996)). The oy subunit is the primary determinant of the
pharmacological properties and contains the channel pore and

voltage sensor (Hockerman, G. H., et. al. (1997) Annu. Rev.

Pharmacol. Toxicol. 37: 361-96; Striessnig, J. (1999) Cell.

Physiol. Biochem. 9: 242-69). Ten isoforms of the o subunit are

known, as indicated in Table I. The od subunit consists of two
disulfide linked subunits, o, which is primarily extracellular and
a transmembrane § subunit. Four isoforms of b are known, o6-1, 0uo-
2, 6-3 and dé-4. The Bsubunit is a non-glycosylated cytoplasmic
protein that binds to the ¢ subunit. Four isoforms are known,
termed P;tofs. The ysubunit ig a transmembrane protein that has
been biochemically isolated as a component of Ca,l and Cay2

channels. At least 8 isoforms are known (y; to yg) (Kang, M.G. and



the tetrodotoxin- sensitive voltage-activated sodi um
channel fam |y from human neuroendocrine cells" Enbo J
wWa4q06)13914084-90) . [00157] NaVl. 1 (See, Sugamer/aS2004/025827

E . Mazaki-Myazaki, et a . (2001) "Navl . nutations

cause febrile seizures associated with afebrile

partial seizures." Neurology 57(4) : 703-5.) and NaVl
(See, Sugawara, T., Y .“T&urubuchi, et a . (2001) "A

m ssense nutati on of t he Na+ channel al pha Il subunit

ene N v1.2in atie Wi t febrll ategbrile
K. P. Cgaé?pjiﬁjés efrﬂp g‘-ﬁé’—@@ﬂbﬂ i onzléﬁéc Sda tI%ﬁcad
nomenc 134 u 8 (Fbh vcﬁa%eq-)gét@ép Raenuk Meehried LAid eRs¥d upon the
conditions including febrile seizures. There are over
content9 afendtd @ mufatriians aisn 1Na1vlcatedssucll‘abé@ . t hEﬁ@br |tIYDe of oy
sei zures ( See, l\/bl sler, . . Kear ney,

subunit qgrpEHSCMAtR ivorid &F W%e&@e Og’fatBed O‘Q%G’Fﬂrﬁ%s so that

cach c4f (RSO SCilon ApHCRLE SRR U b Tt
subunitbeen devel oped and used to treat cardi ac arrhyi hm as.

A _adoene defeoet 1 nNn Lln\ll + hat Adiueooe o | ar o
LI B\ NCA VT .

OCTT CCT L] TTat |JI uum

Cav Nowgiiipictivat | nhtcBWBBARR to the cul R S

linked to long| QI in man and the orahkweavail abl e
|l ocal anesthet|c nexilitine has beeph used to treat

Cayl.1l this condition|¢See, Wang, D . W, K|L-¥&P&wa, et a .

a1 (+99H—Pharrapol-ogteal—targeting o }_%n" QF—utant
avl-2 godi um channel §%¢ J din Invest 99( 7} YPea - 20).
Cavl.3 97 —Several Na channet bl ockers|arg g renty used

or being tested H%™% the clinic to trJ=at epi | epsy ( See,

Ca,1.4 Moulard, B . ahd,D . Bertrand (2002) "Epilepsy and

sodi um channel | bl ockers" FExpert

Cay2.1 Ol1A P- or Q-type
Cay2.2 1B N-type
Cay2.3 g R-type
Cay3.1 oG T-type
Cay3.2 o1H T-type
Cay3.3 oyt T-type

[00161] Ca,2 currents are found almost exclusively in the central
and peripheral nervous system and in neuroendocrine cells and
constitute the predominant forms of presynaptic voltage-gated
calcium current. Presynaptic action potentials cause channel
opening and neurotransmitter release is steeply dependent upon the
subsequent calcium entry. Thus, Ca,2 channels play a central role
in mediating neurotransmitter release.

[00162] Ca.2.1 and Ca,2.2 contain high affinity binding sites for
the peptide toxins w-conotoxin-MVIIC and w-conotoxin-GVIA,

respectively, and these peptides have been used to determine the



Qpin. Ther. Patents 12(1): 85-91.); acute (See,
Wffen, P., S . Collins, et a . (2000) "Anticonvul sant
waoeleag®1es acute and chronic pain" Cochrane DaP@buES®04/025827
Syst Rev 3), chronic (See, Wffen, P., S. Collins, et
a . (2000) "Anticonvul sant drugs for acute and chronic
pai n" Cochrane Dat abase st Rev 3, and Guay, D. R .
(2001) "Adjunctive agents PRt he managenent of chronic
pai n" Phar macot herapy 21(9): 1070-81), inflanmmatory
l.d . 1 ; o] OXIn resi o Nat
aiscritiiBy BB eyloriBa of S0h CBMBLCLTRC" PR e Mbnly
expressé@adtSthe9ﬁ@é4Yna@ﬁ46 ﬁkrvandeﬁﬁmnapﬁthECnéarOnéSEfom the
ichartz, G. R, Z . Zho%, et . a . (2002%
dorsal I?ﬁ&rgﬁ@ﬁﬁﬁS“cSHéeH?PﬁPFﬁng of2bRal LafBesthePfcEhe dorsal
horn (WéRtenbrbe,pelertiakrrahe ¢iosedi gm ghansgks.iMs: 6319-30;
neuropathlc pai n" Novartis Found Synp 2417 189-201,

Cizkovegn®, S&ﬁdﬁér-K?@QPPnéLlM&jﬁﬁEElgﬁaﬁpoFﬂ7Seﬂﬁ5rﬁéér Bavay 2
channels %%%Oghs ?gﬂhﬁ'ghn g€58p¥eiﬁ 89Qt gkwg%n sec%nd

neural gra after nerv Act a aest esli ol Sca
and thi46( t@per 1ﬁﬁér4¢proasdnactherEpthaﬂasot&ee BAnh Eates of
N H, R ..Banga ore a % g % docalne bl ock £ of
NeUrotrPGF: Shafhn rﬁuNSEYNé$P8ﬁ5 Rel & 3YhE§ ?5{?)1n Srmation
to the H33+&. and Wang, D. W, K. Yazawa, et a . (1997)
" Phar macol ogi cal targetln of long QT mutant sodi um
[00163] cPaibmetan e roughhw ediviodyd)int hrem)different types:

S .., C
ccuee, EHAORERLERY) Chb REGTRNLGE © pelice BRfasrep on
importasentpralteneiveusuaysteom dins&aspihgAtdiiePhageatetn 88fe from
stimuli%%%%g)ngggpgg %ggggg%%hgsd %gge St%ggggét%heg% lR z

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 generally is short lasting and intense.
Inflammatory pain, on the other hand, may last for much longer
periods of time and its intensity is more graded. Inflammation
may occur for many reasons including tissue damage, autoimmune
response, ana pathogen invasion. Inflammatory pain is mediated by
a variety of agents that are released during inflammation,
including substance P, histamines, acid, prostaglandin,
bradykinin, CGRP, cytokines, ATP, and other agents (Julius, D. and
A. I. Basbaum (2001) Nature 413 (6852): 203-10). The third class
of pain is neuropathic and involves nerve damage arising from
nerve injury or viral infection and results in reorganization of
neuronal proteins and circuits yielding a pathologic “sensitized”

state that can produce chronic pain lasting for years. This type



"Therapeutic concentrations of |ocal anaesthetics
unveil thepotential role of sodiumchannels in
woewsop®Rthi c pain.” Novartis Found Synp 241: 1BOF/RSA)4/025827
[00160] Voltage - gat'ed cal cium channel s are. nenbrane
-spanning, nulti-subunit proteins that open in
response to nenbrane depol arization, allowng Ca entry
fromthe extracel lul ar mRfeu. Cal ci um channels were
initially classified based on the tinme and volt ~
. age- dependence .of . chanpel eni ng and on_the e
of paingBroviArt ot 6IPRAFNACBBGT Cal SB0LR, PTRECaBEbY; ShEftoule
to treahehfthowxvyektagernethpabsd (primarily T-type) and
hi gh-vol tage activated (L,N,P,Qor R -type ) . This
[00164] cPabsi fpaetianlache meweepadpl gl bynteammina aaire is a

based upon_th I ecyl ar . subuni-t . cQqc j L
large Wl rtRea e 7R o L Hbehar phni O TR gt 8" euR ey gErem
severe ?&ﬁmkfgggjiEQ?FEHWﬁﬂl Toxteoll 1ed7by36hr8ént Stheespailgics.
. . Physiol. Bioche D 242- 69
The cur?ﬁgwgdéw68faﬁﬁdpﬁpnﬁrﬁaguaaﬁpt1P§EB§etH§P§R§keEB§-2
inhibitGHLl WPiCharNeksivyk1ardahSe8epeedsane, Vaad et a .
Structdural and functional diversity of

ant iconyyilisggésact Nearegathiei pmishhafebsen parbAcehantyl difficult
ed.. T.. ra hi - 87 | enu , Yor

to trea 9%&) ;E.t,?hessagﬁn#%s?émtéhgegrﬁ?i ?rg)r gbggggrgmuﬁg%/tl g?ﬁ%’lhgoses

are reaupi@diacdabgipealt ipr dpectiresnady tbet aosts whdedhansed

por.e d vol tage sensor (Hockerman, .G . H._, e a_ . .
therapditdanomiDe TR LroPhaPimaBr OPTOR! CoPins7 ALEERugR, it
works iPl [d2SSH® of path®9®k Geld haBhysidelst Bifg¢kemy .9 The drug

242-69) . Ten isofornms of the a \ subhunit are_known,

is geneyalilyiscdiced FLtPisite sedating debami £ 569Rs RSt S1gPerngoses
[00165] Validation of Cav2.2 as a target for the treatment of
neuropathic pain is provided by studies with ziconotide (also
known as ®-conotoxin-MVIIA), a selective peptide blocker of this

channel (Bowersox, S.S., et al. (1996) J. Pharmacol. Exp. Ther.

279: 1243-9; Jain, K.K. (2000) Exp. Opin. Invest. Drugs 9: 2403-

10; Vanegas, H. and H. Schaible (2000) Pain 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.

[00166] Antégonists of Cay2.l1l, 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



di sul fide linked subunits, cti, which is primarily
extracel lular and a transnenbrane d subunit . Four
w0 s@boLive4 of d are known, ¢ d- 2 , and The b sPOIIOB1004/625827
a non-glycosyl ated cytoplasnm c protein that binds .to
the subunit . Four isofornms are known, terned The ¢
subunit is a transnenbrane protein that has been
bi ochemically isol ated asl&-conponent of Ca | and Ca 2
channels. At |east 8 isoforns are known (g to (Kang, M
andK . P_. Canpbel | &200 Bi ol . f 8:
lSChaemE?&slSnsl) St?ﬁéenéﬁﬁnéﬁﬁ?ﬁ ate W%Bht ﬁﬁ‘éeaﬁ%‘éﬁ E% Gt entry

due to et%sams&éza%l%sgé upalrbhs . contrat cafo fhey stk ist as
indicated i - | . Each type of subunit can

mconota@@oersateéf\ﬁptthvs var redycaongpingprgtsgbani £8, 2s6OFnAt
lSChemlggﬁgdg% L%B%g 398?2 Eﬁtggﬂﬁde%%§E§EEn that Cay2.2

I'nati ons 0 ature~subuni t
antagonEhaswaouﬂdgbeahsednéoﬁathe1tEEbSmEnttpﬁesﬁaokez obikewise,

reduci Ltype Qa3 99'D i S Ca t 4nCCEF Qg pA B T
educing; SHPEpEEVE 2 LO18 Bk Ty pELBARE IT0BE BAK P pioea’s £
the treatWen® bft ¥pPR162sy,. tEeluatityB€ain injury, Alzheimer's
disease, multi-infarct dementia and other classes of dementia,
amyotrophic lateral sclerosis, amnesia, or neuronal damage caused
by poison or other toxic substances.

[00167] Cay2.2 also mediates release of neurotransmitters from
neurons of the sympathetic nervous system and antagonists could be
used to treat cardiovascular diseases such as hypertension,
cardiac arrhythmia, angina pectoris, myocardial infarction, and
congestive heart failure.

[00168] However, as described above, the efficacy of currently used
sodium channel blockers and calcium channel blockers for the
disease states described above has been to a large extent limited
by a number of side effects. These side effects include various
CNS disturbances 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.
[00169] SUMMARY OF THE INVENTION
[00170] It has now been found that compounds of this

invention, and pharmaceutically acceptable compositions thereof,
are useful as inhibitors of voltage-gated sodium and/or calcium

channels. These compounds have the general formula I:



Ca 3. Ol T-type [00161] Ca 2 currents are found
al nost exclusively in the central and peri pheral
wWoeesou®1syst em and i n neuroendocri ne cells anBCT/US2004/025827
constitute the predom nant fornms of presynaptic
vol t age-gated cal ciumcurrent. Presynaptic action
potential s cause channel opening and neurotransmtter
rel ease i s steeply dependerft™ upon the subsequent
calciumentry. Thus, Ca 2 channels play a central role
in nmediating neurotransmtter release. [00162] Ca 2 .
and Ca 2 . contain high affinity binding sites for the
pepti de texs—emretox+-nzZMWI | C and )w conot oxi n- GVI A,
respectively, and these peptides have been used to
or a pliatrEasute adlddi staddnitalde gledivatdivicorhefreedoh channel
type. Ca is highly expressed at the presynaptic
W}h%%fél't erm nal s of neurons fromthe dorsal root
gangl i and urgns of lamna | and Il of the dorsa
L@mﬁ%'?§ggﬂén%§§ék%%R’. E.,, et a. (1998) J . Neurosci
. 18:.. 6319-30; Cizkova, D, et a . (2002) Exp. Brain
Res. "M% %56-63). Ca . channels are also found in
presynapd i@, tef nénals, bet ween second and third order
interneurons in the spinal cord. Both sites of
neurmtiaandnessipn are very inportant in relaying pain
information to the brain. [00163] Pain can be roughly
divi%eﬁ?i@t%rt%fee di fferent types: acute,
i nf | anmpt of V.- aEl. neur opat hi c. Acute pain serves an
i mporfant protective function in keeping the organi sm
safexfr giimuli that nmay produce tissue damage.
Severe thernhl,

Ry is -C(0) -NR2-; or
L, and Ry are independently selected from OC(0O), C(0)O, sS(0O),

505, N(R5)S05, N(R6)SO;, SOoN(RS), SOoN(RS), C(O)N(R®), C(O)N(RS),

NR5C (0), NR6C(0), C(NOR5)R6, C(NORS)R6, C(NOR6)R>, C(NOR®)R®,
N(R5), N(R6), NR5C(0)0O, NR6C(0)O, OC(O)NR>, OC(O)NR®,
NR5C (0)N (R5), NR3C(O)N(RE), NR6C(0O)N(R5), NR6C(O)N(R®),
NRSSO,N (R5), NR5S0,N (R6), NR6SO,N(RS), NRESOoN(R®), N(OR®), or
N (ORS) ;

Z is hydrogen, cycloaliphatic, heterocyclic, aryl, or
heteroaryl ring;

T is aliphatic, cycloaliphatic, aryl, heteroaryl, or
heterocyclic ring;

A is aryl or heteroaryl ring;

wherein each of T, A, and Z optionally comprises up to 4
suitable substituents independently selected from R, R2, R3, R#%,

or R5;



mechani cal, or chem cal inputs have the potential to
cause severe damage to the organismif unheeded. Acute

wW@a005/0s1ves to qui ckly renove the individual PCDIB100€025827
damagi ng environnment . Acute pain by its very nature
generally is short lasting and intense. |nflamuatory
pain, on the other hand, may |last for nuch | onger
periods of tine and its i-df’ensity is nore graded.
I nflammati on may occur for many reasons including
ti ssue damage, autoi mmune response, and pat hogen

Rl Awasixon. =NN{REhuat ol (BA) p, i SNIEBPRY 2d BY arvafHel y-Y;
of agents that are rel eased during inflanmmtion,

0 ii%cPudin§Tsdhst ance P, histami nes, acid,

¥ Gtnar gohts N9ar ok D andoh . SK°r BAGKRGMm 0300h) M-

re 68 : - 10). third class of pain
NHR®, NN%%ﬁQUrﬁ EB%Vcééhg’i§§§ﬁée§rn§E§é H&mage arising from
neryve injégg or viral infection and resu%ts iE
EvCe &y g QR 280 PERT5f ThEHr 8h8MSpr 5REFPAs CRAGCEPFeufPE™ 1,2~
methyletieRlidikidoz Rabhakagiencgensiti zed" state that can
produce chronic pain lasting for years. This typeof
R2pdisn afiiphiatdes , n@hadephi ¢acheréf it aptdibaapayt sobkattyted
difficult to treat with existing therapies. [00164]
with upPgion?2 pabstitbenty asdeppadhntlingelnctadt bpe Bii nRfs or
a large unnet nedical need. MIIlions of individuals
. suffer fromsevere pain that is not well controlled by

scurrent, therapeutic¢s. The-.cuprent drugs used to. treat
R pdih o RUFdE IRBAPBAC CBXY3 i RRFBEPOY S 16pi GF dgSteroaryl

R5;

ring optiiicewdlliyc sabkideptessanth, upndoandt absytitaants,
Neur opat hi ¢ pai n has been garticularly difficult
independently selected from R1l, R2, R%? or R5;

R% is OR5, ORS, OC(O)R®, OC(0)R5, OC(0O)OR®, OC(O)ORS,

OC (O)N(R®) 3, OC(O)N(R) 2, OC (0)N(R6R5), OP(0) (OR®),, OP(O) (ORS),,
OP (0) (OR®) (OR®), SR6, SRS, S(0)R®, S(O)R5, SO,R6, SO,RS3,
SOoN(R6) 5, SO,N(RS),, SO,NRPRE, SO3R6, SO3R5, C(O)R3, C(O)OR3,
C(O)R®, C(O)OR®, C(O)N(R®),, C(O)N(RS)y, C(O)N(RSRS),

C(O)N(OR6)R6, C(O)N(OR5)R6, C(O)N(OR®)R>, C(O)N(OR3)R>, C(NOR®)RE,

C(NOR®)R>, C(NORS)R®, C(NOR®)R>, N(R®),, N(R5),, N(RSRS),

NR5C (0)R5, NROC(0)RE, NREC(O)R5, NR6C(0)OR6, NR5C(0)ORS,

NR6C (0) OR5, NRSC(0)ORS, NR6C(0)N(R6),, NR6C(0O)NRSRS,

NR6C (0)N(R5) 5, NRSC(O)N(Rf),, NRSC(O)NRSRE, NRS5C(O)N(RS),,
NR6SO,RE, NRSSO,R®, NRSSO,R®, NROSO,/N(R®),, NRESO,NRORE,
NR6SO,N(R3) 5, NRSSO,NRSRE, NR5SO,N(RS)5, N(OR6)RE, N(OR6)RS,

N(ORS)R5, N(ORS)R®, P(0) (ORG)N(RE),, P(O) (ORS)N(RORS),



to treat as it does not respond well to opioids until
hi gh doses are reached. Gabapentin is currently the

_ Woros/owaddel y used therapeutic for the treat menPCDUS2004/025827
neuropat hic pain, although it works in only 60% of
pati ents and has nodest efficacy. The drug is
general ly safe, although sedation is an issue at
hi gher doses. [00165] Valildation of Cav2 . as a target
for the treatnent of neuropathic pain is provided by
studies with ziconotide (also known as w

P (0) (OR©QANEDX) N-IMd)| (RS N RRRBGt i) pERT) de RS ocker of
this channel (Bowersox, S .S., et a . (1996) J .

P (0) (oﬁW{?@&)Oj 1. (CRfar,, 27@) (ORH-9,; alaim(0)KORE) (CRG0Q)
. an Invest. Drugs 9 : 2403- .10; Vanegas, H .

R5”EEF$ cyRelsd 0l gh 200 0)aRal N Kt erbdglic,| puarteroaryl
intrathecal infusion of Ziconotide is effective for
ring opthBoid ERf neutistoftiited acttdblu pai 3 Rarmerspgdusntepi oi d
resistant pain, and neuropathic pain. The toxin has an
RB596 sHiceesal iphat For HRES ¥t Pt iRhal oh Fhfiduted

h a greater potency than norphine. An orally
with aa%slqg‘élb?%l%‘ﬂﬁ%@om st of Ca . should have sinilar

efficac or |
R AR C%ya%%% 13 |’n Iron%é%% noci ceptf%%ﬁk\/\%ﬁjl

ring aﬂ&deé‘@ﬁaﬁmniét%%goﬁ §1§l§f§‘@ﬂ1§t§@&b£ﬂb&lplst&d 4 0
treat pain Ant'agoni sts of Ca 2

substl@&eﬁtsSlsfﬂl@mldd%ﬂl*SbY beheget ufremri r@a%m@tmhé?r <CH2>n i
at hol O?I es of the central nervous &&
z pbﬁrb enlegteaviroR Btessi¥e N u%?#%% >r3/ (halo) 2,
ebr al.i h,
cwp a5 Lot PERET - AR SLISKE, PLEcRIRRRON Bt g spnacic
S(O)—aﬂ?ﬂﬁg9§c,ngzggllpﬁgﬁ§89nNﬁ£, NH-aliphatic, N(aliphatic)y,

N(aliphatic)R8, COOH, C(0)O(-aliphatic), or O-aliphatic; and

R8 is an amino protecting group.

[00171] These compounds and pharmaceutically acceptable
compositions thereof are useful for treating or lessening the
severity of a variety of diseases, disorders, or conditions,
including, but not limited to, acute, ch;onic, neuropathic, or
inflammatory pain, arthritis, migraine, 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 bowel syndrome, and incontinence.

DESCRIPTION OF THE FIGURES




ziconotide is effective in reducing infarct size in a

focal ischem a nodel using | aboratory aninals,
waagesding that Ca . antagoni sts coul d be usePICT/OR20041625827

treatment of stroke. Likew se,:reducing excessive

calciuminflux into neurons may be useful for the

treatnment o f epilepsy, traumatic brain injury,

Al zhei mer' s di sease, nul ti*?infarct dementia and ot her

cl asses of denentia, amyotrophic |ateral sclerosis,

001721 (R ol {0 67 RS 3 A1) HERIASS S case

structu@bsneyr ehearshbblans brorhaeyreBsanef s hbensygpat hetic
nervous system and antagoni sts could b e used to treat

cardi ovascul ar di seases such as hypertension, cardiac

Y o pRTad e BERERT OOy BYOGRE LRl ARt o
and cong ; , as
[00173] desesidit ab®vene tdibeifngiacy e Pudmd W ised iR iﬁﬁ:@vides
channel_ bl ockers and cal ci um channel bl ockers for the
compoungiss @4s & st as (déstFpbid ABovBhRitBBENat BoGi RS gRd/or
calciun¥haphehi:m ted by a nunber of side effects. These side
effects include various CNS disturbances such as
bl urred Visrém i zzilaess? nausea(rpnd sedation as
wel | nore enti al | [fe threatening cardiac
or a phﬁFPﬁﬁFHﬁFggggﬁdaESFB?ﬁEiFaFF Fethatestdi ngly, there
wheegaihns a need to devel op additi onal Na channe
ant agoni sts, and Ca channel antagonists preferably
thh@se(wﬁgB_NRgmﬁtRQOQency and fewer side effects.

wherein:

X1 is O, S, or NRy

p is 0 or 1;

g is 0 or 1;
Ry is H or RZ;
X, is R2;
Ry is -C(0) -NR2-; or
Lo and Ry are independently selected from OC(0), C(0)0O, S(0),
SOy, N(R®)SOy, N(R®)S0,, SO,N(R®), SO,N(RE), C(O)N(R5), C(O)N(RS),
NR5C(0), NR6C(0), C(NOR5)R6, C(NOR5)R6, C(NORG)R5, C(NORE)RE,
N(RS5), N(R®), NR5C(0)0O, NR6C(0)O, OC(O)NR5, 0OC(0)NRS,
NRSC (0)N(R®), NRSC(O)N(R®), NR6C(O)N(RS), NR6C(O)N(RE),
NRSSO,N (R5) , NRSSO,N (R®), NROSO,N(R®), NR6SO,N(R6), N(ORS), or
N (OR®) ;

Z 1is hydrogen, cycloaliphatic, heterocyclic, aryl, or

heterocaryl ring;



[00169] SUMVARY OF THE | NVENTION [00170] It has now
been found that conpounds of this invention, and

~ Webasosmeuti cal |y acceptabl e conpositions ther BO/USz0€025827
useful as inhibitors of voltage-gated sodi um and/ or
cal ci um channel s. These conpounds have the genera
formula | :." o' UQJE pti dpii t d s tjduioo
Lcct2uo t :}do z pue 'Il,-206ut st J Ost st ()N
" (g) N(9H) N(BN' () NSN' (9H) N OSgHN ' (9H)
N (O OHN' éq HN H¥ OHN' (gH N

T (l@) a@?@HNatlHN €®F1°a FNhGO)—CD FWlO EOPRLGHN ¢TH) N
heterocyc ) A ,, HON) 'gH(HO\I)' H(HO\D' H(gH'O\I)

'8 & (o b (H N (0) 0" (gH N (O

A (@HprM108r' heﬁlel):ohlr@$ risgé H) N'" S(gH N'" G"' (O

wh%r§i?1 gag)cko\?fo(re ’I ajléogolg op 13n%91yosngt1tuted v‘alth up
to 4 suitable substituents independently selected from R, R2, R3,
R4, or RS;

Rl is oxo, =NN(R®),, =NN(R7),, =NN(R®R7), R® or (CHy)p-Y;

n is 0, 1 or 2;

Y is halo, CN, NO,, CF3, OCF3, OH, SRS, S(O)R®, SO,R®, NHj,
NHR6, N(R6),, NR6R8, COOH, COOR® or OR®; or

two Rl on adjacent ring atoms, taken together, form 1,2-
methylenedioxy or 1,2-ethylenedioxy;

R2 is aliphatic, wherein each R2 is optionally substituted
with up to 2 substituents independently selected from R1, R‘i, or
RS;

R3 is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally substituted with up to 3 substituents,
independently selected from Rl, R2, R% or R>;

R4 is OR5, ORS, OC(0)R®, OC(O)R5, 0OC(0O)ORE, OC(O)OR>,

C(O)N(RE),, OC(O)N(R5)5, OC(O)N(R6R5), OP(0) (OR®),, OP(0) (OR®),,
oP (0) (OR®) (OR3), SRS, SRS, S(0)RS, S(O)R5, SOyRS, SOyR>,
SOoN(R6) 5, SON(R5),, SO,NRSRE, S03R6, S03R5, C(O)R3, C(O)OR3,
C(O)RE, C(O)ORE, C(O)N(R®)5, C(O)N(R®),, C(O)N(RRE),

C(O)N(OR6)RE, C(O)N(ORS)R®, C(O)N(ORS)R5, C(0O)N(ORS)R5, C(NOR®)RS,

C (NOR®)R5, C(NOR5)RE, C(NORS)R5, N(R6),, N(RS5),, N(RORP),

NRS5C (0)R5, NR6C(0)RE, NRSC(O)RS, NRE6C(0)OR®, NRSC(0)ORS,



"H (X)) -stD:tJJIO" (I ) -92- OWLi s
oxo, =NN(R, =NN(R, =N(RNR7 ) R6 or (CH-Y; ni s 01
wo@r002/013¥14 s halo, CN, N, CF, OCF , OH SR6 ,PS(/OpRE4/025827
SOR6, NH, NHR6 , N(R) , NR R8 , COCH COOR6 or
OR6 ; or two Rl on adjacent ring atons, taken
together, form 1, 2- nethyl enedi oxy or
1, 2-ethyl enedioxy ; is aliglhatic, wherein each is
optionally substituted with up to 2 substituents
i ndependently selected fromR4 , or RS ; is a
NREC (0)RH 0alRTahanioR S ,aMNREC (08 MRG0 el NRECdE) N&P&Poearyl ring
optionally substituted with up to 3 substituents,
NR6C (0)imgenendamig el @ed NRSD (R)NROSRE,, NRRCIO) RER>)RY is
O, OR6, OC(OR6 , OC(OR5, GC(OOR 6 , OC(OOR
NR6S0,FP , MREJD NROE( ,RNR6QCLH) (KER 55 NREGRLRROAR ,) |
OP(O(OR) , OP(O(ORB6 )(OR5 ), SR6 SR, S(OR 6 ,
NR6SOZI‘5(I-@)%F\,>2 NR 580 JRR SR GOND SHINNER )6, ,) N (ORO)WER N (BRONRR6
, SO , SORS , CCOR5, CCOOR, C(OR6 , C(OOCR
N (OR5) K5, MRS, r(dY MR ) (REFD M) RORP) N (RSRS) ,

P (0) (OR®)N(RS),, P(0) (OR®)N(R5RE), P(0) (OR®)N(R®),,
P (0) (OR3)N(R5) 5, P(0) (OR®),, P(O) (OR3)y, or P(O) (OR®) (OR®) ;

R> is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally substituted with up to 3 Rl substituents;

R6 ig H or aliphatic, wherein R6 is optionally substituted
with a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or heteroaryl

ring and each R7 is optionally substituted with up to 2

substituents independently chosen from H, aliphatic, or (CHp)p-Z';
Z' is selected from halo, CN, NOy, C(halo)s3, CH(halo)g,

CH; (halo), -0C(halo)3, -OCH(halo) g, -OCHjy (halo) ,0H, S-aliphatic,

S(0) -aliphatic, SOsp-aliphatic, NHj;, NH-aliphatic, N(aliphatic)g,

N(aliphatic)R8, COOH, C(0)O(-aliphatic), or O-aliphatic; and

R8 is an amino protecting group.

[00174] According to one embodiment, the present invention provides

R6

1
L N~ (Xa)q /@

@/ 2\®/ f X1y

Ir;

compounds of formula I':

or a pharmaceutically acceptable salt thereof,



CCONOR)RE , CCONOR)R6 , C(O)N(OR6 )R5, C(O)N
(OR5 YR5 , C(NOR )R6 , C(NOR)R5 , C(NOR )R6 , C(NOR
WORDS0IMIR ) , N(R) , N(RR6 ), NRC(OR 5 , NRA/O§1OpR25827
6, NRCORS5, NRCOORG6, NRC(OORG6 NRC(OOR S5
, NNC(OOR5, NRC(O)N(R6 ) , NRC(ONRR6 , NR
CCONRS5) NRCCONRG) , NRC(ONRRE , NR C(ONR
NRSOR6, NRSOR5, NRSBR5, NRSO(R6) , NR SO
NRR6 , NRSO(R5) , NRSONRR6 , NRSO(R5 ) , (OR6
.%6,(@6)5,MmRSMmRB,wunquuRR
whereimy 'p (0 (R)N(R) P(O ( R) N(R5R6 ) P (O (OR5
x9) MRO, 8 PHONRLOR )N(R) , P (O (R) , P (O (CR9)
, or P(O (OR')'(OR5 ) ; is a cycloaliphatic, vy
I

het gr dey® iox;, 1or heteroaryl ring optionally
substituted with up to 3 R 1 substituents; R6 is Hor
al i fhatd & Skhérein R6 is optionally substituted with a

R7 bst o .is a cycloaliphatic, aryl,
hetzg%éﬁiﬁfggtgr'heteroaryl ring and each R 7 is

opt i,.onal ubstibuted with up to 2 substituents
indgP ﬁ&é%t%fn%h38én fromH , aliphatic, or (CH-Z, Z

= 32156 A, GO 1 980k 0)C e ok 8 oo,
2 i AR . COLARHRE T B i) oy

wmsc o0, AOBRGE) llondyB PR R R 51, i),
e (o 25BN ASHER! B SREROSEABR s 20T are
NRSC(O)N(R®), NR6C(O)N(R®), NROC(0)N(RS), NR5SO,N(R5),

NRSSO,N(R6), NR6SO,N(RS), NRO6SO,N(R6), N(OR5), or N(ORSE);

Z is cycloaliphatic, heterocyclic, aryl, or heterocaryl ring;

T is aliphatic, cycloaliphatic, aryl, heterocaryl, or
heterocyclic ring;

A is aryl or heteroaryl ring;

wherein each of T, A, and Z is optionally substituted with up
to 4 suitable substituents independently selected from R, RZ2, R3,
R4, or R5;

R1 is oxo, =NN(RS),, =NN(R7),, =NN(R6R7), R6 or (CHy),-Y;

n is 0, 1 or 2;

Y is halo, CN, NOy, CF3, OCF3, OH, SR®, S(O)R®, SO,RS, NH,,
NHR®, N(R6),, NROR8, COOH, COOR® or OR®; or

two Rl on adjacent ring atoms, taken together, form 1,2-

methylenedioxy or 1,2-ethylenedioxy;



severity of a variety of diseases, disorders, or
conditions, including, but not limted to, acute,
W@ koos/0i3914 neur opat hic, or inflammatory pain, apthUs1008025827
m grai ne, cluster headaches, trigem nal neuralgia,
herpeti c neural gi a, general neural gias, epilepsy or
epi | epsy condi tions, neurodegenerative disorders,
psychiatric disorders sucB3as anxi ety and depression,
nmyotoni a, arrythm a, novenent disorders,
neur oendocri ne di sorders, ataxia, nmultiple sclerosis,
R?| igi pAbbbabdwel wegndioneachnB2i heoopthenekly substituted
, DESCRI PT] ON OF THE FIGURES%OOl?Z] Fl GURE_1 (FIGUBE 1;1
with up; GoFReeRbstitpentgepreerenfenstivueelipeteds f¥ae R-, R*, or
RS, conmpounds of the present invention. DETAILED
! DESCRI PTI ON OF THE | NVENTI ON [ 00173] According to one

e A TS R Tt T e
ring, op&iconamlyhsnbetitufed withZup be a phhstaceattsal |y
indeperdSSERyt rseston, Hifur Bk BT or a0 1 U0 B (1R
; , e ;

r4' $5H085,RBrS, oc(0)RS, oC(0)RS, oC(0)ORS, OC(0)ORS,
OC(0O)N(R®) 5, OC(O)N(R5)5, OC(O)N(R6R5), OP(0) (OR6),, OP(O) (ORS),,
OP (O) (OR®) (OR®), SR®, SR®, S(O)R®, S(O)R5, SOR6, SO4RS,
SOoN(R®) 5, SO,N(R5),, SOoNRSRS, SO3R®, S03R5, C(0)R5, C(0)OR3,
C(O)R®, C(O)OR®, C(O)N(R®),, C(O)N(R5),, C(O)N(R5RS),
C(O)N(OR6)R®, C(O)N(OR5)R®, C(O)N(ORS)R>, C(O)N(OR5)R5, C(NORE)RS,
C(NOR®)RS, C(NORS5)R6, C(NOR®)RS, N(R®),, N(RS),, N(RSRS),
NR>C(0)R5, NR6C(O)R®, NROC(O)R5, NROC(0)ORE, NRSC(0)ORS,
NR®C (0) OR5, NR>C(0)OR®, NROC(O)N(R6)5, NROC(O)NRSRS,
NROC(0O)N(R®) 5, NR2C(O)N(R®),, NRSC(O)NRSR6, NRSC(O)N(RS),,
NR®SO,R6, NRO6SO,RS, NRSSO,RS, NROSO,N(RE) 5, NRESO,NRORS,
NR®SO,N (R®) 5, NRSSO,NRSR®, NRSSO,N(RS),, N(ORS)R®, N(ORS)RS,
N(OR®)R5, N(OR®)R6, P(0) (OR®)N(R6),, P(0O) (OR6)N(RSRS),
P (0) (OR®)N(R5) 5, P(0) (OR®)N(RSR®), P(0) (OR®)N(R®) 5,

P(0) (ORS)N(RS),, P(0O) (OR®)5, P(0) (ORS)5, or P(0O) (OR®) (ORS) ;

RS is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally substituted with up to 3 Rl substituents;
R6é is H or aliphatic, wherein R® is optionally substituted

with a R”7 substituent;



Xis R ; RRis -CCO-NR 2 -; or L and Ry are

i ndependently selected fromOC(O, C(OO SO, SO,
WORRSPEI14 N(R)SO , SONR5 ), SO NR 6 ), CAOA/MNRH025827
), AONR 6 ), NRCQ, NRCO, CNOR)R6 , C(NOR
JR6 , C(NOR)R5 , C(NOR)R6 , N(R5 ), N(R6 ), NR
C(OO NRC(OO OC(ONRS5, OCC(ONRG6 , NRCONRS

), NRCONRG6 ), NRCOMRS5), NRCONRGSG6 ), NR
SON(R5 ), NRSONNR 6 ), NRSON(R5 ) NR SON(R 6 ),
N(OR 5 ), or NNOR 6 ); Z is hydrogen, cycloaliphatic,
Rheteroopstliealiphdtior dmtler debEradyndit,i omhigsieaciesyl

_ c:(%/cl oal i‘{)ﬁa,ti c, aryl , heteroaryl, or heterocyclic
ring anq (pchn §'s i \IPtokonmetier SHRAt ituted WHéteiw &&C? of T

substibtudhbs AMHdpd ROt PNAd e s Ut rut-ed Wk 4P (R 4(5{12) n-2';

sul tabl e substituents I ndependently sel'ected from
zR2%s dBlectRM ,£80m Rmlo RIcnN,s Nogd, CINN(IR));,, cENNERO) 5,
=NN(RR7) , 6 (CH) -Y; nis O, 1 or ; Yis halo, CI%
CHy (halND ,, -C@F (hadCh 3, GH)CIBR&10)3(,0)REH, (B@lR0 ,OMH S -aNHRM&tic,
, NC(R6 ) , NRR8 , COOH, COORG6 or OR6 ; or two Rl on
S (O) -akiphateit r$Payr &t brhat iak SRz odBttadrirhadide .1 Mlaliphatic) 3,
‘ _ et hyl enedi oxy or 1,2-ethyl enedi oxy, R2 is aliphatic,
N (aliphiar®iRf edtPPHR ¢ 60)ptiaiiahar islibstan @-ed iphatic; and

R8 is an amino protecting group.

[00175] For purposes of this invention, the chemical elements are
identified in accordance with the Periodic Table of the Elements,
CAS version, Handbook of Chemistry and Physics, 75 Ed.
Additionally, general principles of organic chemistry are
described in "Organic Chemistry", Thomas Sorrell, University
Science Books, Sausalito: 1999, and "March’s Advanced Organic
Chemistry", 5 Ed., Ed.: Smith, M.B. and March, J., John Wiley &
Sons, New York: 2001, the entire contents of which are hereby
incorporated by reference.

[00176] As described herein, compounds of the invention may
optionally be substituted with one or more substituents, such as
are illustrated generally above, or as exemplified by particular
classes, subclasses, and species of the invention. It will be
appreciated that the phrase "optionally substituted" is used
interchangeably with the phrase "substituted or unsubstituted." In
general, the term "substituted", whether preceded by the term
"optionally" or not, refers to the replacement of hydrogen
radicals in a given structure with the radical of a specified
substituent. Unless otherwise indicated, an optionally

substituted group may have a substituent at each substitutable



with up to 2 substituents independently selected from
RL, RA, or RS R3is a cycloaliphatic, aryl,
whewsnodycl i c, or heteroaryl ring is optlonalIyCT/U82004/025827

substituted with up to 3 substituents, independently

selected fromRL , R, RA or R ; R4 is ORS , OR6 ,

OC(OR6 , OC(OR5, OC(OOR 6, OC(OORS5, CC(ONR

), O(ONR) , OC(ONR2R5), OP(O(R) , OP(O (R

) , OP(O(OR 6 )((RS) SR6 5 SR5 , SCIOR6 S(OR 5 ,

SOR6 , SOR5 , SO NR SONRR6,
(i.e., SovRe9, t8O ﬁ@q‘llé(LE)?RB'aleéFb) @YBl F%{%) BB @ SLEFER 6

substi t'ueg&:@) gQBl): 1on%@) N(qB é roufl Oah Rwﬁ@n) mo£é Olhlé%ﬁg@
, , C(O)N (OR5 )RS ,
p031t10pRan a N@RV 5strg§NgRe RBY, bey( guteﬂ(wpyh mNFR than

one SUb)ﬁﬂi Epggaggghec Edg(fgzog?g Sp%:g g%ggiégouﬁ’?%oégbéth&uent
may be €itBeM tRe6spme NR GLOFNReRt6at AReCyOpdERt}ion.NR C

, Comblnaklﬁﬁssg% guggﬁcg gg enmﬁsggﬂgﬁ %kNgésﬁRlévgnElﬂﬁ are
preferaMﬁgékhosNRtﬁgkNBeBu@t,1HRt§@ EBrhat OBA df6stabiORoxR

., NNOR)R 6 , P (O(OR6 )N (R 6.) P(O (OR6
chemlcaﬂ&y(ﬂeﬁseb}e CPIRPURER -) NERe) terp( Ept eéﬁg}N RSRBSFd berein,

refers %&&%ohﬁd%lqt@a% 'arFe))( Q%t( QBb)s%BtlaEﬁQ) aﬁ%r)ad' WBEQ)

I's a“cycloaliphatic,
subjectadylto, dqnenderto@ylsl ito, adrlolwetferroahgchrr pmgdust@pnl,odatbytlon,

dvvlth to 3_R 1_substituent or
and prefiRy, P Sier B g i BBt EOHA L9 ¢ uBSt) PREedOR HoaC”
more oﬁﬂﬂﬁﬂlﬁU$565es disclosed herein. 1In 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.

[00177] 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 wmore units of unsaturation. Unless otherwise
specified, aliphatic groups contain 1-20 aliphatic carbon atoms.
Tn some embodiments, aliphatic groups contain 1-10 aliphatic
carbon atoms. In other embodiments, aliphatic groups contain 1-8
aliphatic carbon atoms. In still other embodiments, aliphatic
groups contain 1-6 aliphatic carbon atoms, and in yet other
embodiments aliphatic groups contain 1-4 aliphatic carbon atoms.
Suitable aliphatic groups include, but are not limited to, linear
or branched, substituted or unsubstituted alkyl, alkenyl, alkynyl
groups. The term "cycloaliphatic" means a monocyclic hydrocarbon,

bicyclic, or tricyclic hydrocarbon that is completely saturated oxr



is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring and each is optionally substituted with up to 2
waaisoiuent s i ndependently chosen fromH , al PQITEB2004/025827

or (CH) - ; is selected fromhalo, CN, NO, (halo) ,

C (halo) , CH (halo) , -OC (halo) , -OCH (halo) , -OCH
(halo) ,0OH S-aliphatic, (0)-aliphatic, SO -aliphatic,
NH , NHaliphatic, (aliphaticc) , (aliphatic) 8 , COOH,
(0) (-aliphatic) , or Oaliphatic; and is an am no

chse coPhQiSEL LB, 9URcel AATHL GACRLL B L0 O, SIOBLIRN s o
aromatic @hdanRRaenmeeaylecabliptasgeptabbamsakt tbheneotest-of the
moleculgC;]%% %H%e!g&ESEEEEEEEPENC?Ngygi@gﬂgticHyréggrg %o;g
monocycSIiPI@t?: :035%% N&dorcg:}%%b%ﬁ or bity®ilic di-8, 0y Rcrdrddd tRat is
completely saturated or that contains one or more units of
unsaturation, but which is not aromatic, that has a single point
of attachment to the rest of the molecule wherein any individual
ring in said bicyclic ring system has 3-7 members.

[00178] Unless otherwise specified, 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 atoms in one or more ring
members is an independently selected heteroatom. Heterocyclic ring
can be saturated or can contain one or more unsaturated bonds. In
some embodiments, the "heterocycle", "heterocyclyl", or
"heterocyclic" group has three to fourteen ring members in which
one or more ring ﬁembers is a heterocatom independently selected
from oxygen, sulfur, nitrogen, or phosphorus, and each ring in the
ring system contains 3 to 7 ring members.

[00179] The term "heteroatom" means oxygen, sulfur, nitrogen,
phosphorus, or silicon (including, any oxidized form of nitrogen,
sulfur, phosphorus, or sgilicon; 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)).

[00180] The term "unsaturated", as used herein, means that a moiety
has one or more units of unsaturation.

[00181] The term "alkoxy", or "thicalkyl", as used herein, refers
to an alkyl group, as previously defined, attached to the
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b.'l oost dHN's "' st ¢c - e- HBC0/00Z OV. Lcceuo
"o st xoTZog. dn Lcceuot :}do st t Oc 2
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[00182] H@é\' tefm) "aﬁﬁﬂfﬂ"'u:ﬁ@cﬁ'l)a@lé*%r% 5 oiN  TjgdBSnidiety as
O6gFN 'gH S HN H S HN (gH) N( O, DgHN ' 9H HN(O) DgHN

in "arallik)yﬂu"( O"BFat oy H) RX( GFBYHRIXMFl OO HRSLEGH) o)ﬂBnﬂRéfcllcf
blcycllc,Hgng) Qﬂl}l:ycl"ilq Q)J.'RgH@ystems having a total of five to

fourteen ring carbon atoms, wherein at least one ring in the
system is aromatic and wherein each ring in the system contains 3
to 7 ring carbon atoms. The term "aryl" may be used
interchangeably with the term "aryl ring".

[00183] The term "heteroaryl", used alone or as'part of a larger
moiety as in "heteroaralkyl" or "heteroarylalkoxy", refers to
monocyclic, bicyclic, and tricyclic ring systems having a total of
five to fourteen ring members, wherein at least one ring in the
system is aromatic, at least one ring in the system contains one
or more heteroatoms, and wherein each ring in the system contains
3 to 7 ring members. The term "heteroaryl" may be used
interchangeably with the term "heterocaryl ring" or the term
"heterocaromatic”.

[00184] 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.

[00185] Unless otherwise stated, structures depicted herein are
also meant to include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational)) forms of the
structure; for example, the R and S configurations for each
asymmetric center, (Z) and (E) double bond isomers, and (Z) and
(E) conformational isomers. Therefore, single stereochemical
isomers as well as enantiomeric, diastereomeric, and geometric (or

conformational) mixtures of the present compounds are within the



" HQUODHN'9HO(ODHN"' (O HN' (O HN' (O HN'(
HHN" ( HN' ( N ' H(gHON)D ' H(gHON) D ' gH( HON) D
WO 20650HON) D ' gH{(gHO N(O) D gH ( HO)N (O D ' 9H (P¢0pBR004/025827

(OD '9H (9HON (QD ' (9H HNQD ' ( HHN(QD "' (
HNOD' HQOD' H(O)D' HO(O)D' HOD' HS' HS
"O9H HN OGS ' ( H)NS (OHHNOCS' HS'9H Os ' H O S
HOS ' HS' HS'( HO)(9HAXO ' (HO(Q d ( HO (O d
'(H)N(O)DO (H)N(O)DO H(QDO ' HAODO' H(O)DO

scope qf Uns i Bgentom o Uil pog Grberyi Be shpbaf pAkt | Battomeric

forms o Whe ReRIRGVR] IoF toe hakveneabyl akengidhdneash BcZSplasOf
opti, onaIIy substituted with up to 2 substituents

the inviepddpendéNdiF icheddiy f vafkeRs, ohhpEWaERc StategeHsprrctures
deplctéé'ﬁér%ﬁEp%ﬁﬁg fméyn d% than de(Gehgbundg @B?k°h6ffer

CH (halo) , - hal o) , ~-
only insd télla ;plr@taemce( @)f a:lnqohm mresmszltpphe:tauldy HHr,lChed atoms.

For exa%ug iDL tp ’néf\l ( % gmla%t Ir\):%x)gt &%lesgh ?rg%tgﬁlce:%)él’xcg%)c for
the regﬂmmxmiﬁngmgmyﬂrogen by deuterium or tritium, or the
replacement of a carbon by a *C- or C-enriched carbon are within
the scope of this invention. Such compounds are useful, for
example, as analytical tools or probes in biological assays.

[00186] According to a preferred embodiment, p is 0, and g is 0.
[00187] According to another preferred embodiment, p is 0, and g is
1. Or, p is 1, and g is 0.

[00188] According to yet another preferred embodiment, p is 1 and g
is 1.

[00189] According to a preferred embodiment, X; is O or NRy. More
preferably, X; is O. According to another embodiment, X; is NRy;
preferably Ry is H. Or, X; is S.

[00190] According to a preferred embodiment, X, is a straight or
branched (C1-C6)alkyl or (C2-C6)alkenyl or alkynyl, optionally
substituted with up to two substituents independently selected
from Ry and Rg. More preferably, X, is a straight or branched (Cl-
Cé6)alkyl optionally substituted with up to two substituents
independently selected from Ry and Rg. Preferred X; include Cl-4
alkyl, such as, -CH,-, CH;CH,, or -CH,CH,CH,-.

[00191] According to a preferred embodiment of formula (I), Ry is -

C(0) -NH- or -C(0O)-NR2-., More preferably, R2? is straight or
branched (C1-C6)alkyl or (C2-C6)alkenyl or alkynyl, optionally



[00175] For purposes o f this invention, the chem cal
el ements are identified in accordance with the
w@ersodiots Table o f the El enments, CAS versi on, PERISOOK5827
of Chem stry and Physics, 75th Ed. Additionally,
general principles of organic chem stry are descri bed

in "Organic Chem stry", Thomas Sorrell, University
Sci ence Books, Sausalit o0:-21999, and “March's Advanced
Organic Chemstry", 5th Ed., Ed.: Smth, M. . and

March, J., John Wley & Sons New Yor k: 2001, the
substitamgd éﬂlécéhﬂmwtt@ W%%tartéeﬁéﬁeb@dﬁ@@@dﬁﬁﬁz}v’eéeﬁ?cted

from RY ef &y ‘%{‘ége ng)@]eféx% cw bqg h@r(t%= t_al%lg_orrpounds o f

he i nventio yoptlon subs d with one

[00192] O&n”&fl?l é%}i/%é‘ﬁ@r a%%;éf(} n%sec% 3, égompar@éﬁ%o% N (R6) SO,
S0 (%) 7} fé&i&?@f’ﬁ‘ﬁsﬂ ¢ IR RS 1o RES (e oMo

wrse o ARd TRy 5 SRS R RIRReC " Rt sdha iy ?*'?’?vﬁgr? orm
NR5C (0) ¥ H{lf’)“t 6@( ) e her, prhgeeded ket he term

"opti‘ona or not, refers to the r epl acenment of

[00193] hydr Qﬁ@ﬁhé@déﬁ]@bélﬂn@n@ iy ey Hdiledtde fda N (15) so,,
radi cal of a specified substituent. Unless otherw se

s0,N (RENdic@)agraN amdorRy!,| WrRSHRS i, uto@@togmtﬁp r&yma%moam(m.
substituent at each substitut abl e(i.e., havi ng the

Preferar]@]q,m F esvakemogeavai |l abl e for a given substituent)
tion o f the rouE and when nore than one

[00194] p5§| pnehher arbogivent st budiureiagFase I S Red SO2NH,

W th t han one substituent selected froma
C(O)NH'sp |1\EFC§9§))group, the substituent

[00195] According to another preferred embodiment, Z is
cycloaliphatic, heterocyclic, aryl, or heteroaryl ring.

[00196] According to a preferred embodiment of formula (I), Z is
aryl or heteroaryl. More preferably, Z is phenyl or napthyl.
According to a more preferred embodiment, Z 1s heterocaryl. More
preferably, Z is selected from thiazole, isothiazole, thiadiazole,
thiaphene, furan, oxazole, isooxazole, oxadiazole, triazole,
imidazole, pyrazole, pyridine, pyrimidine, pyrazine, pyridazine,
triazine, or pyrrolyl.

[00197] According to a preferred embodiment of formula (I), A is
aryl. More preferably, A is phenyl or naphthyl. Most preferably,
A is phenyl.

[00198] Acccording to another preferred embodiment of formula (I),
A is heteroaryl. More preferably, A is a monocyclic aromatic ring
containing 1 to 3 heterocatoms. More preferably, A is pyridyl,
pyrazyl, triazinyl, furanyl, pyrrolyl, thiophenyl, oxazolyl,

isoxazolyl, isothiazolyl, oxadiazolyl, imidazolyl, triazolyl,



may be either the same or different at every position.
Conbi nations of substituents envisioned by this
w0 poositidon are preferably those that result i nP@hES2004/025827

formati on of stable or chem cally feasible conpounds.

The term "stable", as used herein, refers to conpounds
that are not substantially altered when subjected to
conditions to allow for tf#&+ production, detection,

and preferably their recovery, purification, and use

. .. for_one or nore of the purposes disclosed herein. In
thiadiagdy lemfdi REHre 1Y -a b IAE SQHFIh ¢ 0 RIEit Braferred

mbod iR P e HMPRHNG )i S NG thg; dy 1Nt 1§ %%@'tieal Wth at
oo laltered when k.ep(?)at a tenperlatya%re of zgg or |ess, a
least qne tdrordisichcaing, niientaine saidbtthiag chystiesnldoptains 1-5
ive,C it for at. | east week. .[00177] -The
hetero%t:c?rﬁé] " aﬁvllopl%]a&} %e'foe%fab'léf ‘i p?hajtsi cguglrnc? Elﬁ‘n,ﬁa(s 1%30 ed lhrﬂéjrlel inﬁf,l !
benzofumansl a sdrzo ghifopteaiyl ( iquelnolunirlgnchedjuieolimgnghed,
substjtyted or unsubstituted hydrocarbon, chain that js
benzo Rt At A HRRARIOr (41O GG Rilns JORO IR moreeindolyl,

indolirdfl ! SifazHSAL Urkdd Shai ddULS 8 OtReIAM38 SRAGT | fhriny,

. al i hatlér%gﬁu_ps contain 1-20 aliphatic carbon atons.
cinnolinykorh It Suigiagshairive gradpsasediayd . 1- 10

l I C rhan..af o I odj t
naphth@lfilgﬂgil ‘c ‘%? ups l?ol%{% n p%—cgpt]{a%ﬁn&ﬁ% SA car be?)rn PrebsEred
embodinentst iA | iotaherrienidiarenitrey satd tptwa twic by raa 1% 260 tcaden
1-6 aliphatic carbon atons, and in yet .other

aromat il ot S PR b TGrBL Y T SRR hAgteToatoms.
More pﬁ@f&eabp{,orm.iétaim{ﬁ)ﬂlﬁaaﬁat,l GRS ync ldeda g iyt ,

are not limted to, linear .
phenazinyl, phenothiazinyl, or phenoxazinyl.

[00199] According to a preferred embodiment of formula (I), T is
aliphatic or cycloaliphatic. According to a preferred embodiment
T is aliphatic; more preferably, (Cl-C6) straight or branched
alkyl; yet more preferably, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, or t-butyl. According to another preferred
embodiment, T is cycloaliphatic; more preferably, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, or adamantyl. Yet
more preferably, T is cyclopropyl, cyclohenxyl, norbornyl, or
adamantyl. |

[00200] According to another preferred embodiment, T is an aryl
ring; more preferably, phenyl, napthyl, or anthracenyl. Yet more
preferably, T is phenyl or napthyl. According to another
preferred embodiment, T is a heteroaryl ring; more preferably,
thiophenyl, benzothiophenyl, pyridyl, furanyl, benzofuranyl,
oxazolyl, quinolinyl, thiophenyl, benzothiophenyl, pyridiyl,
furanyl, benzofuranyl, oxazolyl, quinolinyl, pyrrolyl, thiazolyl,



or branched, substituted or unsubstituted al kyl,
al kenyl, al kynyl groups. The term "cycl oali phatic"
wore@ss1®1sonocycl i ¢ hydrocarbon, bicyclic, or PCT/USBIH625827
" hydrocarbon that is conpletely saturated ort hat
contains one or nore units of unsaturation, but which
‘i's not aromatic and has a single point of attachnent
to the rest o f the nol ecdlle. I n sone enbodi nents,
"cycl oaliphatic" refers to a nonocyclic C -C
hydrocarbon_or bicyclic_C -C hydrocarbon that is
imidazodyhpl BYERFECSFiur AEEH26P 1Y hat 1eohharAc I Bhe BFafdbRECLYL,
it atj.gn; - i ch,i 0 t
eriazolfl ! Endact By S bOPLaRULall, PrEEn i Pl OB P!
triazingdl, ecudelukzéngiln angolwnd| vidoahdolyd, imndazdlblcycllc

._.ring.systemhas 3-7 nbers. 01
benzini 3ga Py e BOPRETE AP Rat BRBLYEr 6" L SOTHAPET SRy LT yF L HSL iny]
phthalazheker oeyaheablphgli cquinekalhayer oayptheriasnysed '
herei n neans non-_aromatic, nonocyclic, bicyclic, or
Pterldl@ﬁﬂey@PFédﬂPﬁérs?@?@ﬁé1PM1thEﬁn8%€16FlﬁﬁPe PRRBO%EBHRY L/
carbazoug jone or nore ring nenbers is an independently
| ected heteroatom Heterocyclic ring can b e
[00201] st ura esiniosd Caentc ot ai seileadredimonensat ur at ed bonds
In sone enbodinents, t he "heterocycle"
heterocyclyl , or "heterocyclic" group has three to

|ng ers ;n_mhlch one ,Qr nore ring
K erSIIS a héﬁ@r ato /| epen§ggﬁ>y sel ected from
&Xygen, §Ulfur mltrogenC)or phospdor us, and each ring

in the ring systen1conta3?s 3to7 r|ng nmenber s
[H0179] Phe term®heterodt omt' mean$ oxygen, sul fur,

& nl&rogen ph@spsyrus or S|I|con ?ln%ﬁudlng, any
\di zed Fbr§1of\ﬁ*¥rog o~
N N R e ) hLS)

f g h i J
or N

wherein T is optionally substituted with up to three
substituents independently selected from phenyl optionally
substituted with R', halo, cyano, trifluoromethyl, OH, C;., alkyl,
Cs.4 alkenyl, C;., alkoxy, trifluoromethoxy, C(O)NHz, NH;, NH(Ci.4
alkyl), N(C;., alkyl),, NHC(O)Ci.. alkyl, or C(0)C;.s alkyl.
[00202] According to another preferred embodiment, T is a
heterocyclic ring; preferably, tetrahydrofuranyl, pyrrolidinyl,
. piperidinyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,
quinuclidinyl, tetrahydrofuranyl, pyrrolidinyl, piperidinyl,
morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,
quinuclidinyl, dioxoianyl, imidazolidinyl, pyrazolidinyl,

dioxanyl, piperazinyl, or trithianyl.



sul fur, phosphorus, or silicon; the quaternized formo
f any basic nitrogen or, a substitutable nitrogen o f
wa@2dvsevocyclic ring, for exanple N (as in PCT/US2004/025827
- ,4-di hydro-2Hpyrrolyl) , NH (as in pyrrolidinyl) or
NR (as in N -substituted pyrrolidinyl) ) . [00180] The

term"unsaturated" , as used herein, neans that a
noi ety has one or nore umBks of unsaturation. [00181]
The term "al koxy", or "thioal kyl", as used herein,

refers to an al kyl group, as previously defined,

[00203] altct(azﬁzﬂ‘tﬁﬂlg cd heepsti et pate feardean ecuﬁm’dintdmto@] faprmula (I),
oxygen ("al koxy") or sulfur ("thloalk ") atom e

Rl is 0390182pc¢ﬁ@1n9rh9"aﬁythensgﬁe%¢ %m@@tofR%ils R® or

(CH2) n Yl.,ar&er a&}iy, fReIrral kyl, o ar

X
nocyc 8 é cycllc and

[00204] tzxd:@a/ﬁhircg rwgaﬁdtsft&rmpma\em@@ etxmoaimynﬁ iofe frmula (I),
fourteen ring carbon atons, wherein at |east one ring

R2 is al Btirheghysbenbiranahedat(Ct- asil ahkydi ore4Ch-€6hglkanyheor
systemcontains 3 to 7 ring carbon atons..The term

alkYnY}'aPPFﬂoﬁﬁﬁlﬁéSH?@GltHFéﬂcHéﬁﬁeﬁBl§°mFWﬂ Bhes?%?ﬁ%b%ﬁﬁ@ns
[00205] rAggort%lr%é)Qéésclnérh&nlg@c{m rh:et %OiaL%yl(CHP USQd abgneles Y.
a larger nolety as In o&r al'kyl

preferrelaetyerl%rmh@sk%w , cief gos , t ergpnocysl i oH, bsHyCBI Ci-4
and tricyclic ring systens haV|ng atotal of five to

aliphatfieyr,t sdo)r(iong 4mattiehsat inher 80n (at - ﬂeaiuphaelcbmgNHg, NH(C1-
the systemis aromatic, at least one ring in the

4 allph®&ﬁkﬁﬁ1Gﬂﬁﬁamnﬁld@&amncmgreNRQCEFQahmmphaamd)RﬁereOOH
each ring in the systemcontains 3 to 7 ring nenbers.

coo (c1-Ehe1tighmciket eroar(i™-4nay ibBaused. or two Rl on adjacent
ring atoms, taken together, form 1,2-methylenedioxy or 1,2-
ethylenedioxy;
[00206] According to another embodiment, R* is selected from
halo, cyano, trifluoromethyl, OH, Ci., alkyl, Ci;.4 alkenyl, Ci.
alkoxy, trifluoromethoxy, C(O)NH, NH, NH(C;.s alkyl), N (Cy.4
alkyl),, NHC(O)C;.4 alkyl, 1l-pyrrolidinyl, 1l-piperidinyl, 1-
morpholinyl, or C(O)C;.s alkyl.
[00207] According to another preferred embodiment of formula (I):
Z is thiazol-2-yl;
A is phenyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl,

triazinyl, or tetrazinyl;
Ly is "(Xl)p" (X2)q"Ry"r'
wherein:
X7 1s 0, S, or NRy

p is 0 or 1;

g is 0 or 1;

Ry is H or R2;



I nterchangeably with the term"heteroaryl ring" or the

term"heteroaromatic" . [00184] The term "al kyl i dene
wa@b@sni3omefers to a straight or branched car borCT/aion4/025827

that may be fully saturated or have one or nore units

o f unsaturation and has two points of attachnent to

the rest o f the nolecule. [00185] Unl ess otherw se

stated, structures depict-ed-herein are also neant to

include all isomeric (e.g., enantioneric,

di astereoneric, and geonetric (or conformational))

for&g Qfs ®RRe structure; for exanple, the R and S

configurations for each asynmetric center, (Z) and (E)

doul®,e ikoRd (03oiElr-s, aadd (Z) and (E) conformationa

i sonmers. Therefore, single stereochem cal isoners as
Lweld sasNeRant ioamsohty(R@)ast er eoneric, and geonetric

(or conformational) m xtures of the present conpounds

[00208] aRecwiding tdeswepemipddihent nvigit ipresakt dsyventhieamingovides

state |l tautoneric forms of the conpounds of the
a compqqﬁﬁuﬁﬁ(ﬁ$ﬁmu i _%ﬁn the scope of the invention.

Addi #To alb(,(yhless otherw se stated, structures
depi hekgﬁ/n are also neant to include conpounds
t hat ~ef ey~ 0 n t@e presence of one or nore

i sot opi caldny e edlgﬁo Ckey exanpl e, conpounds
havi ng the present &frucgures exfor t he

repl acenent of hydrBgen by deuter A or tritium or
t he replacenent of a carbon by a G or C-enriched
carbon are wi thin theiscope of this invention. Such

whereir(l:pnpounds are useful, for exanple, as analytical tools

or probes in biological assays.
X1 is O, S, or NR®
p is 0 or 1;
R* is H or R2;
RY is hydrogen or Cl-4 aliphatic optionally substituted
with up to two substituents selected from R*, R*, or R®;

X5 1s C;.3 aliphatic, optionally substituted with up to 2

substituents independently selected from R1, R%, or R®;

7 ig a 5-7 membered unsaturated or aromatic ring having 1-4
heteroatoms selected from O, S, SO, S0z, N, or NH;

T is a 8-14 membered aromatic or non-aromatic bicyclic or
tricyclic ring, having 0-5 heterocatoms selected from O, S, N, NH,
S(0) or S03;

wherein each of Z and T is optionally substituted with up to
4 substituents independently selected from R, RZ, R3, R%, or R>;

wherein the phenylene ring attached to the sulfonyl is
optionally substituted with up to 3 substituents selected from RL

and R2;



[00186] According to a preferred enbodinent, pis O
and g is . [00187] According to another preferred

weewsdiavent, p is 0, and gis 1 . O, p is 1 PCHO0G4/025827

- is . [00188] According to yet another preferred
enbodinment, pis 1 and qis 1 . [00189] According to a
preferred enbodinent, X is or NR. Mre preferably, X
is . According to anot her3érbodi ment, X is NR ;
preferably Ris H. O, Xis S . [00190] According to
a preferred enbodinent, Xis a stralﬁht or branched

RY( Ck- 6ﬁbalkyN(Rﬁ)§C2=NBXR3DgenyNN®R6a kyngf , ooplCHaBhtY;
substituted with up to two substituents independently

n 3@l 8ct @dokr 8m and . Nbre preferably, Xis a stralght

or branched (O.- Cg k optional Ly ut
Wwo -SubsSt’et uends ependenfty’s am and™2-
35 Polbuoflunth Shos PrBspeRBentiy - sBraLrsy 55 B ante
3 6 Preferrgd X include g:l - yl, such as, - ,
NHR Néﬁ &t/ , NBPRE oHCRPHOHCOOR [961@&% i ABEording to a
pr eHedeMmmrmm of formula (I), is - qc% or
twoo(%) oRRagjacengpréngr aFemgbl fakRn FeIstR&F ghtosy 1,2~

methyle%%ﬁﬁ%ggllgci §6£tﬁ%5%£eaio&g2 C6) al kenyl or al kynyl,

ysubstituted wth to two substituents

R2I &@eae;ri@exathm sgheeted &rem aﬁdls dpeeopatligrabbytitated
-C(O -NH. [00192] In one enbodi nent, L is sel ect ed
with upf tomM2NERbEL)SAentN (RA6pESAentSY NeReBtrd, f8ONNRR, 6RE, or
, AONRS), (ONRG6 ), NRCO, NRCO, NR
RO; C(OO0 NRC(OO O(ONRS5, OC(ONR 6, NRC(ONR 5

R3)1s ERCC%EEQ& ga%lc, agggbh&eter%cycllc, o%hketergaryl

ring is optionally substituted with up to 3 substituents,
independently selected from R, RZ2, R%? or R5;
R4 is OR5, OR6, 0C(0)R®, OC(O)RS, OC(O)ORE, OC(O)OR>,

OC(o)N(Ré)z, OC(0)N(R5),, OC(O)N(R6R5), OP(0) (OR6),, OP(O) (ORS)g,,
oP (0) (OR6) (OR5), SR6, SRS, S(O)R®, S(O)R>, SO5R®, SOzR5,
SO,N(R6) 5, SON(R5),, SO,NRSRE, SO3R®, SO3R®, C(O)R®, C(O)OR®,
Cc(0)R6, C(O)ORE, C(0)N(R6),, C(O)N(R3),, C(O)N(RSR®),

C(O)N(OR6)R6, C(O)N(ORS)RE, C(O)N(OR6)R5, C(O)N(OR5)R5, C(NOR®)RS,

C(NOR®)R5, C(NOR5)R6, C(NOR5)R5, N(R6),, N(R®)3, N(R°R®),

NR5C (0)R®, NROC(0)R6, NR6C(O)R5, NR6C(0)ORS, NR5C(0)ORE,

NR6C (0) OR5, NR5C(0)OR5, NROC(0)N(RS),, NROC(O)NRPRS,

NR6C (O)N(R5) 5, NRSC(O)N(R®)5, NRSC(O)NRSRE, NRSC(O)N(R®)gy
NR6SO,RE, NR6SO5R5, NR5SO,RS, NROSO,N(RG)5, NROSO,NRSRS,
NR6SO,N (R5) 5, NRSSO,NRSRE, NRSSO,N(RS),, N(OR®)RE, N(ORE)R3,

N(ORS)R5, N(OR5)R6, P(0) (OR®)N(R6),, P(O) (OR®)N(RSRS),



[00193] In another enbodinent , L i s selected from
N(R6 )SO, SONR6 ) , C(ONR6 ), NRC(O) NRC
W@ @0p/0139C (NOR)6 , OR C (NO()R6 ) . Preferabl pCT/BS1084/025827
hydrogen. [00194] In another enbodinent, L is selected
fromNHSO, SONH C(ONH or NHC(O . [00195]
According to another preferred enbodinent, Zis
cycl oal i phatic, heterocyeBte, aryl, or heteroaryl
ring. [00196] According to a preferred enbodi mrent o f
formula (1), Zis aryl or heteroaryl. Mre preferably,
p (0) (ORE) ERPNENYD (OF (ORPINYRSRE Accot@) (RN ERog e pref erred
enbodi ment, Z is heteroaryl. Mre preferably, Zis
p(0) (ORSENERBE, f PQOY (bRAZY| P (DB 0ORT Bzol @ PHORUVEZDIER?) ;
t hi aphene, furan, oxazole, isooxazole, oxadiazol e,
r5t £ 5a20L9c1bALIRRAL 8c, PYERZ P Ret PybEPEDEC, Pyt i ndthnenryl
pyrazi ne, pyridazine, triazine, or pyrrolyl . [00197]
ring opféeandiggitocatpoeblyeduesbbdiredt wothfapntubas (R) A
. is aryl. Mre preferably, A is phenyl or naphthyl .
substitjEELSsreferably, A is phenyl . [00198] Acccording to

r6209t eErp%ﬁgﬁég%QCeggggggFﬁfRafiéoéﬁykénéi%Yis&bé@ituted

heferoaryf  "Nore pf A i's a nonocycfic

with a @70EBLSEikhRgGtcontaining 1 to 3 heteroatons . Mre
preferably, Ais pyridyl, pyrazyl, triazinyl, uranyl,
R7pYRS @l Wyclichilaphenyk, exazol ibteirsoyaizdbyl pr heteroaryl
i sot hiazolyl, oxadiazolyl, imdazolyl,
ring and ieardl R, tis agitdzobyly, sebspyErkrdi WyEh. URcESrding to
..anot her. preferre ILaen f of oL R by AokS (BH,) -2 ;
suibst L R g ey S dmesy TR af T B CBTEpRabLE, Aok @z
7' ig selected from halo, CN, NOy, C(halo)s, CH (halo) o,

CHy (halo), -0C(halo) 3, -OCH(halo)g, -OCHj (halo) , OH, S-aliphatic,

S(0) -aliphatic, SO5-aliphatic, NHp, NH-aliphatic, N(aliphatic) g,

N(aliphatic)R8, COOH, C(0)O(-aliphatic), or O-aliphatic; and

R8 is an amino protecting group.

[00209] In certain embodiments, compounds of formula I or formula
I-A exclude the following:

a) when both R are hydrogen, and T is isoindol-1,3-dione-2-yl
optionally substituted with up to 4 halo atoms, then Z is not
pyridyl, thiazol-2-yl, 4- (4-methoxyphenyl) thiazol-2-yl, 2-ethyl-
1,3,4-thiadiazol-5-yl, optionally substituted pyrimidin-2-yl, 5-
methyl-isoxazolyl, 3,4-dimethyl-isoxazoly, or 2-methyl-isoxazolyl;

Ny R™
.
N\
O ‘

optionally substituted with up to 4 halo atoms, wherein R™ is

b) when both R" are hydrogen, and T is

phenyl optionally substituted with Ci.s alkyl or hydrogen, then Z



| east one aromatic ring, wherein said ring system
contains 1-5 heteroatons. More preferably, Ais

wa@iosoliony| , i soqui nolinyl , benzof uranyl , PCT/US2004/025827
benzot hi ophenyl , quinolinyl, isoquinolinyl, benzof
uranyl , benzot hi ophenyl, indolizinyl, indolyl,
i soi ndol yl, indolinyl, indazolyl, benzim dazolyl,
benzot hi azol yl , purinyl ,-3@g-nnolinyl, phthal azine,
qui nazol i nyl , quinaoxalinyl, naphthylirinyl, or
pteridinyl . According to another preferred

is not eniddinednity, sibss i uteidc polriiniding2syst efrwivtthdad , | east

. one aromatic ring, wherein said ring system contains
thlazoygaiyﬂéteroatons. More preferably, A is dibenzof uranyl

c) GRRAZItH RYaerkdhikogheneziiyl-cmhengt hsazi nyl ,is s,
or phenoxazinyl . [00199] According to a preferred
oM oF for mul a (I), Tis aliphatic or

atic. According to a preferred enbodiment T
pha | cQNnUtrleerprEfm alxty,3 (@ﬂ:@@t@haogdazodryl

sresos BT Aol et e R

o)AcGed o rnatrBehyaregent ex, Q@OGHHEBnhndTX& Sis 8, or X
. cl oal i phatic; nore preferably, cycloprop .
is CH—@%GFE%G%yFS é?é?&ﬁen??ﬁ Tcyel oRek9P2Ll hor %%ﬁ?%tuB?d
[::]:fﬂadanantyl . Yet nore preferably, T is cyclopropyl,

| ohenxyl, norbornyl, or adamantyl . [00200]
NAccomﬁbmgimoYanchém pr,eber NEd ehbodiéneat not pgramidinyl

vl rin RY. erabl phen napt h g or _
optiondiih Pl etk & B LrOR ke roues. 2
pyrldylﬁﬂﬂﬂmézoszxylﬁIﬂ}déthﬁxﬁlyyra21n 3-yl, 3-chloro-pyridazin-
6-yl, 3,4-dimethyl-isoxazolyl, or 2-ethyl-1,3,4-thiadiazol-5-yl;

d) when both R" are hydrogen, X, is -CH,-CH,-, X; is absent,
| |
N N

0« O
and T is S S , then Z is not thiazol-2-vy1,
2,6-dimethyl-pyrimidin-4-yl, or 3,4-dimethyl-isoxazol-5-yl;

e) when both R" are hydrogen, X, is -CH;-, X; is O or 8, and T

WA

N

N

=

(\N,SOg

s ¥ , wherein Y? is O or CH,, then Z is not thiazol-2-y1,
or 4,6-dimethyl-pyrimidin-2-yl, or pyrimidin-2-yl;
f) when both RV are hydrogen, X; is -CH,-, Xi is O, T is
;ﬁ 0. .0
.

Rnl'l
, wherein R™ is hydrogen or halo, then Z is not



preferred enbodinent, T is a heteroaryl ring; nore
pref erably, thiophenyl, benzothiophenyl, pyridyl,
wae@swiidorbenzof uranyl , oxazolyl, quinolinyl, PCT/US2004/025827
t hi ophenyl, benzot hi ophenyl, pyridiyl, uranyl, benzof
uranyl, oxazolyl, quinolinyl, pyrrolyl |,
t hi azol yl,i m dazolyl, pyrazolyl, isoxazolyl,
i sot hi azol yl , oxadi azol yl-37riazolyl, thiadiazolyl
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl,
, i ndolizinyl, indolyl , isoindolyl, indazolyl, QQT
thiazolsenyily daP6rEyyl-BenirRlaRoPyl L pfr Fngirer B4Ry ROMiAYN-2-v1,
i i rCbnrRal i gyl =p Zis Lragel i nyl, quinoxalinyl
pyrlmlilnhgpggyrpﬁiﬁyﬁkgﬁggig?é&ﬁﬁggc?ig?hyl, phenazi nyl ,
g)phrest gk Ryl are phedosaen nyX, icarizel yK: .id 0020%(t ) T is

. enbodi t Ls .sel ected, fr NabCde/
1’4_dlh&@%ﬁ:qﬁlﬁoggﬁlf—%<?_g%oﬁef4WH%re?ﬂéﬁh%slapP?Bnarly
methylisebalzcluBeglw thibdpollo2thlee4sybatnbUBPL Spyrimidin-2-y1,

n ndently sel ected from phenyl optional
pyrimidinqggil, or —pyr?dy%; P y P y

h) when both RY are hydrogen, X, is -CH,-, X, is absent, and T
is 2,3-dihydro-phthalazin-1,4-dione-2-yl, then Z is not pyridyl,
thiazol-2-yl, or optionally substituted pyrimidin-2-y1;

i) when both R" are hydrogen, X, is -CH,-, X; is absent, and T
is adamantyl or haloadamantyl, then Z is not 3,4-dimethylisoxazol -
5-yl, thiazol-2-yl, or 4-methyl-pyrimidin-2-yl;

j) the following compounds in Table A, wherein RY is hydrogen,

are excluded:

Table A

pyrimidin-2-yl CH, NH l-naphthyl

4,6-dimethyl-pyrimidin-2-y1 CH, NH 1-naphthyl

5-methyl-isoxazol-3-yl CH, - ’ l-naphthyl
thiazol-2-yl cH, o 1-naphthyl, 2-napthyl,

1,7-dibromo-naphth-2-yl

l-naphthyl, 2-napthyl,

4,6-dimethyl-pyrimidin-2-y1l CH, 0 or 1,7-dibromo-naphth-
2-yl
2-methoxy-pyrazin-3-yl CH, o 2-napthyl
5-ethyl-1,3,4-thiadiazol-2-yl CH, - l1-napthyl
thiazol-2-yl CH, - l-naphtyl
5-ethyl-1,3,4-thiadiazol-2-yl CH, 0 2-naphthyl
2, 6-dimethoxy-pyrimidin-4-yl CH, o 1-bromo-2-naphthyl
3 _ e 4 _2-naphthyl or 1l-bromo-
2,6-dimethyl -pyrimidin-4-yl CH, 0 2-naphthyl
2, 6-dimethoxy-pyrimidin-4-yl CH, o 1-naphthyl or 2-

naphthyl




substituted wth RL , halo, cyano, trif |uoronethyl,
OH, alkyl, C2-4 al kenyl, Cx-4 al koxy, trif

wo s@son®thoxy, C(ONH , NH NH(C al kyl), al kyl)PCT/US2004/025827
NHC(O) C al kyl, or C(OC - alkyl. [00202] According to
anot her preferred enbodinment, T is a heterocyclic
ring; preferably, tetrahydrof uranyl , pyrrolidinyl |,
pi per idinyl, norpholinyl-3&hthianyl, thionorpholinyl,
pi perazi nyl, quinuclidinyl , tetrahydrof uranyl |,
pvrrolidinyl, piperidinyl, nmorpholinyl, dithianyl,

2,4- dlmEm&M}miﬂhdlﬂlykry]m peeadi nyl, quinucl i diapytnyl

Fa i v oL anvd m-ada [ - H Avrazanl - HIEE-L W1 E- SV " |

i |
o OI\UI ATTy T I III UGL T I ul nryt y yraz ol LEALERE DA I A% ] U/\U.Ilyl

4,6-d1metpyb@wazm1r¢yh 2o¢ t|r98=AE anyl . [|00203] 1#@@@?—@?%9 to

anmother_pref erred gnbodi ment of| T ormubghdal] J#L2L5 oXo.
5-mesEEPNRGOL O Ehot her Cﬁ‘FeT‘ear Ped |embodi meshenRl i s R6 |or

_ CH oy e, preflerably, S 1¥bfomee 2 ;naphily 10 pr
> meFﬁ?Z%i?}éﬁggg{ |lno tlo Cglbo herglor cf.&r d8g-onpinsah b3t v bf

4, 5-a1 hOpaL 8 dich yo1 B2 1s a @i raight d

|1Qh\l| or
eRy—O4

Stihiskbl 1t-gtl Wit h U|d tontywo Bl S

Aoy ot e + o oo A~ ol s il HEPN
ACTUTUTritg -t U UINc TIHouUUl IIt,I[FOIr‘_I.

4, 6-dimﬁthYPrPaffférlirdé€1 2rvilngl Udes |hals0, |CN, NO?2- n@ltyloCF OH,

(CI-4 atjphatiq), SXOU6@r allpnatl bU((,‘I-
3,4~ dlﬁF‘f}Pf At FRPZONA YL NI—(dHZ 4 alsi pHat i c), 2NpERE

R L T R R

2,6- duﬁeltﬁglqiy@mfsldlhai(@n tog@Lher forlm 1, 2- reddpykepredi oxy |or
—2—-et ||y| enedi UKy, {002(. Gf Acecorait 16 t+o—another—
enbiodikeRtYLRL i s sel @kt ed from 1-naphthyl

6-methoxy-pyrimidin-4-yl CH, - 1l-naphthyl
2-pyridyl CH, - l-naphthyl
4-methyl-pyrimidin-2-yl CH, 0 2-naphthyl
pyrimidin-2-yl CH, 0 2-naphthyl
2,4-dimethoxy-pyrimidin-2-y1l CH, 0 1,7-dibromo-naphth-2-yl
2,4~-dimethoxy-pyrimidin-2-yl
or 2 4-dimethyl-pyrimidin-2- CH, - l-naphthyl
vl

thiazol-2-yl or 2,4-dimethyl-
pyrimidin-4-yl

isoguinolin-1-yl or 4-
methyl-quinazolin-2-yl

CH, S

k) the following compounds in Table B, wherein R is hydrogen,

are excluded:



hal o, cyano, trifluoronethyl, OH alkyl, C2-4 al kenyl,

C -4 al koxy, trifluoronethoxy, C(ONH , NH, NHC
w@bkdgl)391N(Ci -4 al kyl) , NHC(O C . al kyl, -pyrprot/usS2004/025827

idinyl , 1-piperidinyl, 1- norpholinyl, or C (0)C _

al kyl . [00207] Accordi ng_tg._another preferred

enbodi nent of forrmula (1): Z is thiazol-2-yl ; Ais
I

phenyl , pyridyl, pyrazinyl, pyridazinyl rim din
R o - ﬁ‘l




R is hydrogen or C-4 aliphatic optionally substituted
Wth up to two substituents selected fromRl R4, or

WOR005M139%4 al | phatic, optionally substituted w POT/US2000025827
2 substituents independently selected fromRL , R4 ,

or RS ; Zis a 5-7 nenbergg_unsaturated or aromatic

ring having 1-4 heteroatons selected from0O , S, SO

SO, N, or NH T is a 8-14 nenbered aromatic_or

ek

MeR4 or wherein the pheny|ené
sul fonyl| i i 'y subg
bsti t ueqt t from

= ), =ENN{(R) , #N(RNR/?)
2w OM~g. Y [is halo, CN, N | CH

2

5 SO RO,
;or
« &t gget her d&dL
, 2- et hy| ati c, ere
Ogd 1 onal %2 toé& ;gb

deyc F\\ Lor

i hdepend
| oal i




ring is optionally substituted with up to 3

substituents, independently selected fromRL , R2 , R4
WO@R0RS1391R4 is ORS , OR6 , OC(OR 6 , OC(O R 5PCT/US2004/025827
C(OOR 6, (OOR S5 (ONR) , CAONR) ,
OC(ONRR5 ), OP(OQ (R )41-OP(Q(OR) , OP(O(OR 6
Y(OR5), SR6, SR, S(OR6 , S(OR5, SOR6 , SO
R5 S N SO N — SO_NR O R

5, NRQOR5 O OR 6
NR C(OOR 5 ,5NR CLOOR 5 , KN ) N(R

R C(O)NR\s,,wF(C(owRe),
%6 C G0N, (RS ), SOR6 |, NR R
NR (R6 )7 NR SDNRR6 , NRIG NR R SO
NR SO (R5 ) , ( OR6— 5= NEOR 5~
ORIRRP (O (OR)
0 ) , P
0 (R r (O
ilc, Taryl, R

ionally is

subst iAuent s,

prt i o}@
7is a%

het er gar yk. r .00
m\n R
Ol\n/\

p
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a
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substituents independently chosen fromH , aliphatic,

or (CH-Z'; Zis selected fromhalo, CN, NO, (halo)
waeiosaloy4, CH (halo) , -OC (hal o) , -0CH(hal oCF/O£04/025827

(halo),0H, S-aliphatic, (0)-aliphatic, SO -aliphatic

NH , NH-aliphatic, (aliphatic) (aliphatic) 8 , COOH C

(0) (-aliphatic) or Oaliphatic; and is an am no

protectin roup. [00209] In certain enbodi nents

= i

4 - (4-n§}hoxyphenﬁl)_tniazol-2-y| -eth

5= hi adi az6 . optiohal I|y2tkstitute
*é\“pg?in1din-2 yl, tnyl-ﬁ;oxq ol yl,

di nethy|l -i s \ r|-mg | .~isoxaz

both R are hydrogefr,—angd T|is , optiona

0 4 halo ato rern-R+s—p
- 4\al kyl
uted pyr
c¥ when bo
$ S, an
rinrdin-2
thiazol-?-yl!k or 4 ,6-dinmeth yrimdj -
//,mhen bot h.R at.e drogep, X is -Ci.- and I'S" S, or IS
Nf/\thCH and a eﬁbi ang T[S ophlonally sSubstituted N
w
L*%fy wherellgm.ls mxpr NH,| t hen %Lds np

*

e

/Me g
¥ g‘“/

He




optionally substituted with up to 2 nethyl or methoxy
groups, 2- pyridyl, thiazol-2-yl,
WQ20080k39xy/ - pyr azi n-3-yl , 3-chl oro-pyridazi n- PEWIUS2004/025827
3, 4-di net hyl -i soxazolyl, or 2-ethyl-1,
, 4-thi adi azol ~5-yl ; d) when both R are hydrogen, X is
- CH-CH-, Xis absent, Nor and Tis , then Z is not
thiazol - 2-yl - yl '

Lhuydro-afiinoval i n-
Illj T U \1\-‘

=rro/zxoar—T Tt

d
o5y net hy| i sox%fzo! -3-yl,

4AN6- di met r din-2

* Py+iedy]| ; oth
%g\s\?nt, anck-J_ 533 di
not pyki G

opt Lanal ysubst Ltuted

¥ear e hydrpgen, X is - CH

S
PN b
“:. ue/n n.\;

1

%
=
1
o=}
=
m
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I s adamantyl or hal oadamantyl, then Z is not
, 4-di met hyl i soxazol - 5-yl, thiazol-2-yl, or
wa 2008084 pyri mdin-2-yl ; j) the foll ow ng coP@DURS4/025827

in Table A, wherein Ris hydrogen, are excluded:

Table A pyrimdin-2 -yl CHaNH | - napht hyl 4

, 6-di met hyl - pyrimdin-2-yl CH NH 1-napht hyl

-nmet hyl -i soxazol - -yl CH - |-naphthyl thiazol-2-yl CH
wher¢inaphe hggterisfapimydach 1sZeutithimardtragiait Zgrnotes the

| - napht hyl., _ - thyl 6-di nethyl -pyrimdin-2 -yl CHO
Carb%? %p(?m GAI/ t’b?%?r}gé}ga%%t%@é f%/rfaji}(ir}é/eﬁ h%yt-hpey rn}aogi enc-uo’]%/ey"l CH
e.g. Oht]ﬁ]apfhygljm?iaiﬁt-hﬂ dénatﬁetftil askilaZb| gZowydh, Grhere Napiy |

thiazol -2-yl. CH - 1-napht ,
second ot Fgm P SBAT 1P HR hATOUR e G ASheshi1R Itk
remaiRd&t n®t hoxy -Ryréaugin-4-yl CH O -bromo - -naphthy 2,

-di net hyl -pyri m di n-4-yl CH 2-naphthyl or 1-brono-
[00210}- napht by ¢Be démipodhbmgripy ri msliatthgiedH® X; or to X

(when X; is absent) through a carbon ring atom in T.

[00211] In one embodiment, Z is an optionally
substituted ring selected from:
N_\\/.l‘z‘ N_‘(‘%* N—N ! N_—\\/‘Ll. N_\\?’z’
i I N 5 U s Y
(S & (> N .

i ii iii iv v

M,

o O8O )

UK J J |
vi vii viii ix x

%,

e G
N\ ) N\ ) ‘ N\ /N \N

S S S H

xi xii xiii xii

Fo.
4_:/2 N ¥ N. »/ NN

O) o) (@) Kol
xiii xiv xv xvi

N—.~ N—-N N—~ N-N

i W 4 \ 1y A\ 1t \

N N N. _N N,

\S/N \S)\rrfr 9] O)\‘_,_I‘f

xvii xviii xix XX.
[00212] In certain embodiments of the compounds of the
present invention, Z is selected from:
N— % N3 o NN N— %, N—
)X /7 St U Y
(S v L " S

H



| - napht hyl or 2- naphthyl, -dinethoxy p-yrimdin-6-yl
CH=CH - 1-naphthyl 4 , -dinethyl-pyrimdin-2-yl CH=CH
wo 2sn0epPt hyl - met hyl - soxazol - - CH 0 1- naph€Tyb2004/025827

2- napht hyl 5-nethyl -isoxazol-3-yl CH O
| - br ono- 2- napht hyl or , -disbrono-napht h- 2-yl
, 5-di met hyl -i soxazol -3-yl CH S 4-brono-7-chl oronapht h-
1-yl thiazol-2-yl CH S 4-brono-7-chloronaphth- 1-yl 4

i ,6-divethyl-pyimidin22yl CH ¢ or S 2-naphtyl
, 4-di met h{I -isoxazpl -2-yl CGH or S 2swpaphthyl

i T o S O O R
O o N N N
vi vii viii ix x

—~C 3
~L('o, ,,__‘/Lsz B\ //—\\/
{3 N N h ‘w
S S H
xi xii xiii xii

/ \ \ N\ N\ ,N
ko) \o) O O
xiii xiv xv xvi
N NN Nt NN
{7 l\il »\ N\ /N N\ »\
N \S ‘JJI O O rrrr
xvii xviii xix xxX
Y,
SR L)
N. /J N\N/ N\N/
xxi xxii xxiii

wherein Z has up to two substituents selected from R*, R?,

or R°.
ADOZIJ] In other embodiments, Z is selected from:
N N b N
L8 Dy
i-a i-b or i-c.
[00214] Or, % is formula i-a.
[00215] In other embodiments, Z is selected from:

X a
@ N@ N/‘s\ &

xi-a xi-b or xi-c.



4 ,6-dinmethyl-pyrimdin-2-yl CH S quinolin-8-yl
, 6-di methyl -pyrimdin-2-yl CH - 1-naphthyl pyrimdin-2
WO 200501914 1- napht hyl 6- met hoxy- pyri m di n-4-yl BE/US2004/025827

1- napht hyl -pyridyl CH - 1-naphthyl

-met hyl - pyrim di n-2-yl CH4Q--napht hyl pyri nidin-2-yl

CH 0 -napht hyl , 4-di nmet hoxy-pyrimdin-2-yl CH

1, 7-di brono- napht h-2-yl , -di nmet hoxy-pyrimdin-2 -yl
[00216)r , 4- dtﬁewmtanyrémcmﬁméhtmf thegptedarit yinvention,

thlazol ¥ 2, -dinethylpyrimdin- 4 yI CH S
4 1S|§%ﬁ%cFﬁ6I ﬁoﬁ yl or 4- methyl-quinazolin-2-yl k) the

fol |l owi ng co ounds |_i§?ble%E wherein Ris
hydr ogen, cludég 1 |ogethef He He He-
y 3 B

iv-a iv-b or iv-c.
[00217] Or, Z is selected from:
Y >,
J \) i ﬁ A\
N. N, N,
N N N f
H H H

xii-a xii-b or xii-c.

[00218] Or, Z is selected from:
‘1,11/‘
N N N
I\ /—§ \
A Q)
v-a v-b or v-c..
[00219] In certain embodiments, Z is selected from:
& x,
I S !
N{ \ N, \ N. \
o o o’
xiv-a xiv-b or xiv-c.
[00220] In certain embodiments, Z is selected from:
o N—N
OV A 8
8 ﬁ% s ¥
ii~-a ii-b or iii-a.
[00221] In certain embodiments, Z is selected from:

So
N NN h A

\ [\j’ N N’ \
\S/ N N \S)\‘JJJ' \O’ O)\'ﬁ:
xvii xviii xix or xx.

[00222] In other embodiments, Z is selected from:



He He He 0 He He He He | He He He He CN He HeHe He He
He He - He He 0 He He He* He
WO 2005/013914 PCT/US2004/025827
-47-

[00223]

[00224]

[00225]

xxii-a xxii-b

_ >
N—N N—{ N—\
40)&5 QO)J ZKLOJJ

vii-a or wvii-b.

In other embodiments, Z is selected from: :

Fo F
dﬁ_gi N, N dﬁ NP
Ne) Mol oY !
¢ xv-a xvi-a or xv-b

In certain embodiments, Z is selected from:

] T ;WI
SN SN SN

viii-b or wviii-c.

In certain embodiments, Z is selected from:

o
N\N/ N/) N\N/ N\N/
X-a xxi-a xxi-b

N e NG &N
walpU s

xxii~a xxii-b

[00226]

[00227]

7
N
xxii-c.

Z is selected from:

&

In other embodiments,
l§NI - l%N
ix-a

ix-b
In certain embodiments, R" is hydrogen. oOr, R"

is unsubstituted C1-4 alkyl.

[00228]

CH,-CH;~-,

In one embodiment, X? is selected from -CH,-, -

- (CHz)3-, -C(Me),-, -CH(Me)-, -C(Me)=CH-, -CH=CH-,



He S He HeHe He - He He COOH (ff *wherein the asterisk
in each structure fragnent denotes the carbon atom
wa@tdaoi®ds t o t he remai nder of the nol ecul e; e.PCT/US1004/025827
fragnent - * denotes an ethyl group, wherein the
second atom of that ethyl ,group is attached to the
remai nder of the nol ecul e’ [00210] In one enbodi nent,
Tis attached to X or to X (when X is absent) through
-CH (Bh)Car bam,FcagMay om LorT{Ee) Q0248 itprpne epbodi nent, Z
is an optionally substituted ring selected from N - N

cyclagrapyligng.y V N- N v i vii viii ix X Hx i xii Xiii
[002259fii Xi ifn )gnvot%e\{* )%\fribodiment, p is 1 and X; is O.
[00230] In another embodiment, p is 1, and X; is S.
[00231] In another embodiment, p is 1, and X; is NRY.

Preferably, R" is hydrogen.

[00232] In certain embodiments of the present invention,
T is naphthyl, tetralinyl, decalinyl, or 6,7,8,9-
tetrahydro-5H-benzo [7]annulenyl, optionally substituted
with up to 3 substituents independently selected from halo,
cyano, trifluoromethyl, OH, C;.4 alkyl, C;.4 alkenyl, Ci,
alkoxy, trifluoromethoxy, C(O)NHz, NH;, NH(C;.4 alkyl), N(Ci.4
alkyl),, NHC(O)C;.4 alkyl, 1l-pyrrolidinyl, 1l-piperidinyl, 1-
morpholinyl, or C(O)C;4 alkyl.

[00233] Or, T is optionally substituted napthyl.
[00234] In another embodiment, T is selected from:
3 e, s % 0 %
Cy O O (0
S O N S
H
p q r S :
G~ O O Cry
N
H H N N
S t u v
53 e 3
/ )
0 S
0]
w X or af,

wherein T is optionally substituted with up to three

substituents independently selected from halo, cyano,



NN NN N" \ xvii xviii xix XX [00212] In certain
enbodi nents f the ¢ present invention, Z i selected

WO e@s01314 N HXI i v N N N vi vii viii X x X MCKUSI004025827
Wxiii xiv XV xvi N N- N xvii xvi i i X X xxi
XXii xxiii wherein Z has -up-to two substituents
selected fromRl, R2 or R5. [00213] In other

enbodi nents, Z is selected from
trifluoromethyl, OH, C;., alkyl, Ciy.s alkenyl, Ci-s alkoxy,

trifluoromethoxy, C(O)NH,, NH,, NH(Ci.s alkyl), N(Ci-4
alkyl),, NHC(O)Ci, alkyl, or C(0)Cis alkyl.

[00235] In another embodiment, T is a 5-membered ring
having up to 4 heteroatoms selected from O, S, N, or NH,
optinally fused to a phenyl ring, wherein said phenyl ring
is unsubstituted or substituted with up to 4 substituents
selected from R* or R?. Preferred 5-membered rings in such
embodiments of T include formula i through xxiii defined
above for ring Z that are capable of being fused to a

phenyl ring.

[00236] In other embodiments, T is selected from:

S o OO
N/J =N

y z aa

sulo NG &)

N o) S
H

ac ad or ae,

wherein T is optionally substituted with up to three
substituents independently selected from halo, cyano,
trifluoromethyl, OH, Ci.;, alkyl, Ciz.4 alkenyl, C;., alkoxy,
trifluoromethoxy, C(O)NH,, NH;, NH(Ci.4 alkyl), N(Ci-4
alkyl),, NHC(O)Cj.4 alkyl, or C(O)Ci.y alkyl.

[00237] In one embodiment, the phenylene ring attached to
the sulfonyl group is optionally substituted with up two
substituents selected from halo, cyano, trifluoromethyl,
OH, C;.s alkyl, Cy.q4 alkenyl, C;., alkoxy, trifluoromethoxy,
C(O)NH,, NHp, NH(Ci.4 alkyl), N(Ci.s alkyl),, NHC(O)Ci., alkyl,
or C(0)C;i., alkyl.



i-ai-bor i-c. [00214] O, is forrmula i-a. [00215] In
ot her enbodinents, Zis selected from xi-a xi-b or
WO R0S/HO[POLLI6] n certain enbodi ments of the preRENUS2004/025827

invention, Zis selected from NNN// // YNHHH

iv-a iv-b or iv-c . [0021f, O, Zis selected from x

NMHHHXii-a xii-b or xii-c. [00218] O, Zis

selected from V '/ W// V YV v-a v-b or v-c . [00219]
[00238]n certAi nendashdims;, Ahs metasiedidvaiiidn grodidds

compgtéég_ghéégig:or Xiv-c .
a. Z is thiazél—?—yl;
b. RY is hydrogen; i
c. X, is absent or is Cl-4 alkylene optionally
substituted with phenyl;
d. X; i1s absent or is O or S;
e. T is selected from quinolin-4-yl, benzofuran-2-vyl,
benzothiophen-3-yl, phenyl, tetralin-2-yl, tetralin-6-
yl, phenyl, indol-2-yl, chroman-3-yl, quinolin-3-y1,
benzo[1l,3]oxathiocl-2-one-6-yl, benzothiophen-2-yl,
1,2,3,4-tetrazol-5-yl, furan-5-yl, quinolin-5-y1l1,
benzothiazol-5-yl, or 5,6,7,8-tetrahydrogquinolin-2-vyl,
optionally substituted with up to three substituents
selected from trifluoromethyl, halo, cyano, Cl-4
alkoxy, piperidinylsulfonyl, Cl-4 alkyl, phenyl
optionally substituted with up to three halo, cyano,
Cl-4 alkyl, or Cl-4 alkoxy.
[00239] In one embodiment, the present invention provides
compounds wherein:
a. Z is thiazol-2-vyl;
b. RY is hydrogen;
c. X; 1s absent or is Cl-4 alkylene optionally
substituted with phenyl;
d. X; is absent or is 0O or S;
e. T is selected from 8-trifluoromethyl-quinolin-4-vy1,
benzofuran-2-yl, benzothiophen-3-yl, 3-fluoro-4-
chloro-phenyl, 8-methoxy-tetralin-2-yl, tetralin-6-y1,
4-piperidinylsulfonylphenyl, 2,4-dichlorophenyl, 5-
fluoroindol-2-yl, 4,6-dichloroindol-2-yl, chroman-3-
yl, 2-methyl-6-fluoro-quinolin-4-yl, 2,7-dimethyl-



[00220] In certain enbodinents, Zis selected from N
Nii-aii-b or iii-a. [00221] In certain enbodi nents,
wQ@2008/0s®iected from X v NNN S xvii xvi i Xi XPOT/UK2004/025827

[00222] In other enbodinents, Zis selected fromN N

N' vi-avii-a or vii-b ..g4100223] I n ot her

enbodi nents, Zi s selected from ' XV- xvi-a or xv-b
[00224] In certain enbodinents, Zi s selected from
viinblon-¥+vi - c4 f 00RREloTonetdry pheribo B TRIMRLOZ4 s

SELESLSUCRLOM Noohzo (N 57 &ld ey 312 -Bnd-g ! -g xxi -
chloro-benzothiophen-2-yl, 1l-phenyl-1,2,3,4-tetrazol-
5-yl, 2-(3',5'-dichlorophenyloxy) -furan-5-yl, 5-
fluoro-benzothiophen-2-yl, quinolin-5-yl, 2-methyl-
quinolin-4-yl, 2-methyl-benzothiazol-5-yl, or 4-cyano-
5,6,7,8-tetrahydroquinolin-2-y1l.

[00240] In one embodiment, the present invention provides

compounds wherein:
a. Z is thiazol-2-yl or 1,2,4-thiadiazol-5-yl;
b. RY is hydrogen;
¢. X, is absent or Cl-4 alkylene;
d X; is absent or O;
e. T is selected from phenyl, benzo[l,3]oxathiol-2-
one-5-yl, benzothiophen-2-yl, benzofuran-2-yl,
quinolin-4-yl, indolin-2-yl, 1,2,3,4-tetrazol-5-yl,
5,6,7,8-tetrahydroquinolin-2-yl, indol-2-yl1,
norbornyl, furan-2-yl, 2-naphthyl, benzothiophen-3-y1l,
phenyl, quinolin-7-yl1, tetraiin—G—yl, benzothiophen-3-
vl, tetralin-2-yl, chroman-3-yl,
benzo[1l,2,5]oxadiazol-5-yl1, quinolin-S—y1;
benzothiazol-5-yl, indol-5-yl, quinolin-3-yl, 1,2,3,4-
tetrahydroisoquinolin-3-yl, quinolin-2-yl, benzo-
[1,3]-dioxolan-5-yl, or benzo-[1,3]dixolan-4-yl,
wherein T is optionally substituted with up to three
gubstituents independently selected from
trifluoromethyl, trifluoromethoxy, halo, cyano, Cl-4
alkoxy, Cl-4 alkyl, acyl, N(Cl-4alkyl)2, phenyloxy or
phenyl optionally substituted with up to three halo,
cyano, Cl-4 alkyl, or Cl-4 alkoxy.



[00226] In other enbodinents, Zi s selected from N
iXx-a ix-b or ix-c . [00227] In certain enbodinents, R

WO go0apdvegen. O, R is unsubstituted d -4 al kyPCT/US2004/025827
[00228] In one enbodinent, X2 is selected from- CH -,
- CH-CH-, -(CH) -, -6boMe) -, -CH(Me) -, :
-C(Me)=CH, -CH=CH,-CH(Ph)- , -CH -C(Me)- - CH

(E-t,) -CH (i-P-r,) or cyclopropylene . [00229] In
[00241gn0t hern e it imght ,S theafte$dr: ir@OR3QNh brovides
anot her enbodiment, pis 1, and Xis S . [00231] In
compRiRAh ernesfidti nent, p is 1, and X is NR . Preferably,

R,is hydt qgen, zdi | d cer taivh iehediJrertsaof the
present invention, I's naphthyl, tetralinyl,

decalR'hyils, hydregeng, 9- tetrahydro-5H - benzo
[C7] an}?%“i%”%'bs.’err]lgg%%o '-'4%%5%2?%@%“ ed wth up to 3

subst Tt uent’s i pendently™s éd from hal o, cyano,
tdi f lxoriemabeent oM, cal kyl, C2-4 al kenyl, C al koxy,

iyt S LSNP b BT & SR Y by
1e1 qRFPhol dvd roped) KY | 2 - JIQR33]4 -Qyanbdremat i enal-ly
"4 ol orame s bmbanso L1, 5 onatnial 3 -one- Bt Tt T
fluorobenzothiophen-2-yl, 3,4-dichlorophenyl,
benzofuran-2-yl, 8-trifluoromethyl-quinolin-4-yl, 2-
chloro-4-cyanophenyl, l-acyl-indolin-2-yl, 1-phenyl-
1,2,3,4-tetrazol-5-yl, 2-fluoro-3-chlorophenyl, 2-
methyl—4-fluorophenyl, 2,3-difluorophenyl, 3-cyano-
5,6,7,8-tetrahydroquinolin-2-yl, 2-chlorophenyl, 5-
fluoro-indol-2-yl, 2,4-dichlorophenyl, 3,5-
dichlorophenyl, 3-chlorophenyl, 5-bromo-indol-2-yl, 4-
chlorophenyl, 1l-norbornyl, 2-methoxy-4-chlorophenyl,
5-(3',5'-dichlorophenyloxy) -furan-2-yl, 2-naphthyl,
benzothiophen-3-yl, 2-fluoro-3-trifluoromethylphenyl,
2-methyl-4-chlorophenyl, quinolin-7-yl, 2-fluoro-6-
chlorophenyl, 2-methyl-6-fluoro-quinolin-4-yl, 5-
methoxy-benzofuran-2-yl, phenyl, 3,4-diflucorophenyl,
4,6-dichloroindol-2-yl, 2-trifluoromethoxyphenyl, 4-
fluorophenyl, 5-chlorobenzothiophen-2-yl, 2-methyl-
gquinolin-4-yl, tetralin-6-yl, 2,6-dimethylphenyl,
benzothiophen-3-yl, 8-methoxy-tetralin-2-yl, 2-
methoxy-4-methylphenyl, chroman-3-yl, 3,4-
dicyanophenyl, 2,6-dimethyl-4-cyanophenyl,
benzo[1l,2,5]loxadiazol-5-yl, 3-diethylaminophenyl,
quinolin-5-yl, 2-methyl-benzothiazol-5-yl, 8-fluoro-
quinolin-4-yl, 3-trifluoromethoxyphenyl, 2-chloro-3-



x or af, wherein T is optionally substituted with up

to three substituents independently selected from
whados/o13yano, tri fl uoronet hyl, OH, al kyl, C2-4 et Resy4/025827

al koxy, trifluoromethoxy, C(ONH, NH, NHG -4

al kyl), N(d - alkyl) , NHG3-O C al kyl, or C(O C al kyl .

[00235] I n another enbodinent, T is a 5-nenbered ring

haw#ﬁf up to 4 heteroatons selected fromO , S N ,
oF ENFHLURFRTRERrY [PheREl: t 9 AMHRFRAPIT Ny PRy ei v Fai d
PRERYE LYY DOnbS1 USHDS T Tab&ds St yih up to
4 subst%%ug?]étiélsef%%t ed (F%om%elz}t@m?.ﬂﬁ%%yﬁ ed P
Sauenbiied3 rihgsl i acsbch, 2nbot peprahydrgisoqiirfel in-3-

formul a_i hy ough j L [ 0 r.rin t
LT b APL PRl b A CBL | DR ARONE, 3 Plal A0 Suitdh,
| roe herdefbadioeibészoT[i s3 k@l estad-4+p@in aa ac a or

ae, wherein T is optional Ié}ésubstitute.d with up to
[00242]hr ee sEBsPREUBRPRIIRERPentloft PYeSePeciRERE HR hal o,

Mano,. L1 : _, OH, alkyl, Calkenyl, G-4
prc’vg?ﬁggxﬁf’&‘ﬁ’%figo?lggn%%]%%ky, c(o;Jl NHNH | ﬁlH( C kyl), N(C

abkyl & isNEGLO¥dL-2tKY)  owaza] & -wl kyl . 3 [ 00287idiazohe

CHPFSTE"%, R BAERNbEDE {40 BLLBENSH 18 Shey ooty
substituted with CF3;, Cl-4 alkyl, or Cl-4 alkyl
substituted with phenyl having 0-3 halo substituents.
Preferably, Z is thiazol-2-yl, 5-benzyl-thiazol-2-yl,
5-(4'-chlorobenzyl) -oxazol-2-yl, 5-triflucromethyl-
1,3,4-thiadiazol-2-yl, 5-(2'-chlorobenzyl)-1,3,4-
thiadiazol-2-yl, 5-cyclopropyl-1,3,4-thiadiazol-2-yl,
3-ethyl-1,2,4-thiadiazol-2-~yl, or 5-(2',3'-
dichlorobenzyl) -thiazol-2-y1;

b. RY is hydrogen;
c. X, is C1-3 alkylene;
d. X; is O or is absent; and
e. T is phenyl or 3—methyl—1;2,3,4—tetrahydro—
isoquinolin-2-yl, wherein T has up to 2 substituents
selected from halo, cyano, trifluoromethyl, OH, C;_,4
alkyl, C;.4 alkenyl, Ci.4 alkoxy, trifluoromethoxy,
C(O)NH,, NH,, NH(Ci., alkyl), N(Ci.4 alkyl):, NHC(O)Ci-4
alkyl, or C(0)C;.s alkyl. Preferably, T is 2,4~
dichlorophenyl or 3-methyl-1,2,3,4-tetrahydro-
isoquinolin-2-yl.

[00243] In one embodiment, the present invention

provides compounds wherein:



substituents selected from hal o, cyano,
trifluoronethyl , OH alkyl, C _ alkenyl, C _ al koxy,

wo eooSloudnomet hoxy, C(ONH , NH , NH(G -4 al kyl pCT/N§1004/625827
al kyl) NHC (0)d - alkyl, or C(O alkyl.[00238] n one
enbodi ment, the present i_gyention provides conpounds
wherein: a . Zis thiazol-2-yl; b . Ris hydrogen; c .
X is absent or is O-4 alkylene optionally substituted
va t 2 pteeyeleated Xron afisierdolor 4yd ,on,$;, 4ethibdiszol -

f)% ;Ut%d from%;ﬁwollneﬁﬁ‘l t&%cﬂ‘a%r n- 2|y)il 1,2,5-

ted Tad i deBE -4yl phanyl,.2, Imd;oltlﬁaxtlmacziylarmgrﬁ yl .
qui nolin-3-yl |, benzo Cél 3] oxat hi ol - 2- one-
RRIZAM OpheiEBtituted with g rt@z@l“LOS%dletfl@ﬂl@@-t@yl

B Nld &y rddm d3enzghhi ZOlp’hrér%}tl Yr Ralo. Preferged

, 8-tetrahydroqui nol i n- |onaIIy Substitu
v tinaipdes thrisepnapytli-tluentds tdaleedteeb If-5oml, thiazol-

:Jil .[?Ierl i 'yl sﬁ%ﬁhﬂal 0’2 arég%qg;:: S 0)@(}85% ortary -

m}tnstdiaﬁce]dzmytlh upzt (54tl’hf1%§a1:|fzh&io€l 4c>>yano,5 -Gthdr1ahkyl 4 -
-4 alkoxy [00239 I.n one enbodlnent t he present

W&ﬂ%a&%r"‘o drids AwRerael ~3-y1l, 1,2,3,4-

thiatriazol-5- yl,

b. RY is hydrogen;

c. X, is absent or is Cl-3 alkylene;

d. X; is absent or is O; and

e. T is selected from quinolinyl, preferably,
quinolin-7-yl, dihalo-substituted phenyl, preferably
dichlorophenyl, or naphthyl, preferably, l-naphthyl.

[00244] In one embodiment, the present invention
provides compounds wherein:
a. Z is selected from thiazol-2-yl, 1,3,4-thiadiazol-
2-yl, pyrimidin-2-yl, pyrimidin-2-vy1, 1,2,4-triazol-3-
yl, or 3-t-butyl-1,2-pyrazol-5-yl, optionally
substituted with Cl1-4 alkyl, or benzyl;
b. RY is hydrogen;
c. Xz is absent or Cl-4 alkylene or alkenylene;
d. X; 1s absent or O;
e. T is selected from phenyl, naphthyl, 2,2, -
difluoro—benzo[1,3]diokol-5—yl, norbornyl, indol-2-vy1,
benzothiophen-3-yl, benzol[1l,3]oxathiol-2-one-5-y1,
benzo[1l,2,5]oxadiazol-5-yl, quinolinyl, or 1,2,3,4-
tetralin-5-yl, optionally substituted with up to 3

substituents selected from halo, cyano,



a. Zis thiazol-2-yl; b . Ris hydrogen; ¢ . Xis

absent or is C-4 al kylene optionally substituted with
w@b@spiiold . is absent or is or S; e . T is SECBUSEHA4/025827

from-trifluoronethyl-quinolin-4 -y , benzofuran-2-yl,

benzot hi ophen-3-yl , 3-flaggr-0-4- chloro -phenyl,

8- net hoxy-tetralin-2-yl, tetralin-6-y

4- plperldlnylsulfonylphenyl 4- dlchlorophenyl 5-
f tubf bupdonethyl , Cha R bRy br dimd o@llﬂerw Gt GRS

u Y
grlgln§%g¥%ﬁﬁ%% fn gjﬂ%ﬁ %ftrl S&F 1)t'hylpﬁenyl
2a1kylbrp, ANHC chl@rp- alpclydnqu(d)@hlzo aglkyl, or 1-

oxathlgl-z one 6 y-1, 5- chloro-benzothi ophen-2 -yl,
- BhBRyEY “tetrazol - 5- yl, 2- (,

uun4?ﬂlCh'OEHDBﬁeyéﬂﬁaalﬁéﬁ@n @hd'prébent invention
uor o- benzot hi ophen- 2 yI, quinolin-5 -y , 2-nethyl -

provgdeaotponpaupils whaeehyt - benzot hi azol -5-yl , or

4 cyaQo 5.8y LB heELARYOL QUL D0b 1 12 Ylpet 2605 40
8i Rent- “the

one errb present 1 nvent provi

CGHEG&ﬂdSthEFQRn pgrim¥Zdis- 2thzo4 ﬁeyhybfpﬂrlmldln 2-
4-t hi adi azol

adent  dr CFr&aﬁghyPeXé 8r'f Egg%gg%Qing?tgilf'z_
pyrazol-5-yl;

b. RY is hydrogen;

c. X, is absent or is Cl-4 straight or branched
alkylene or alkenylene, optionally substituted with
phenyl;

d. X, is absent or is 0; and

e. T is selected from phenyl, 2,2,-difluoro-
benzo[1,3]dioxol-5-yl, norbornyl, indol-2-vyl,
benzothiophen-3-yl, benzoll,3]oxathiol-2-one-5-yl,
benzo[1l,2,5]oxadiazol-5-yl, quinolinyl, or 1,2,3,4-
tetralin-5-yl, optionally substituted with up to 3
substituents selected from halo, cyano,
trifluoromethyl, Ci.. alkyl, Cz.4 alkenyl, C;, alkoxy,
trifluoromethoxy, C(O)NH,, NH(Ci.4 alkyl), N(Ci.4
alkyl),, NHC(O)Ci-4 alkyl, or C(O)Ci.4 alkyl.

[00246] In one embodiment, the present invention
provides compounds wherein:

a. 2 is selected from thiazol-2-yl, 5-methyl-1,3,4-
thiadiazol-2-yl, pyrimidin-2-yl, 4-methyl-pyrimidin-2-
yl, or 1,2,4-triazol-3-yl;

b. R is hydrogen;



e . Tis selected from phenyl, benzo [1, ]oxathiol-2-
one-5-yl, benzot hi ophen-2-yl, benzofuran-2-yl ,
wa@iosolion 4-yl , indolin-2-yl, 1, , 4-tetrazol - BEYUS2004/025827
5,6,7,8-tetrahydroqui nolin-2-yl, indol-2-yl,
norbornyl, furan-2-yl, 2-paphthyl, benzothi ophen-3-yl,
phenyl, quinolin-7-yl, tetralin-6-yl |,
benzot hi ophen-3- yl, tetralin-2-yl, chronman-3-yl,
UEHZOX{]L&LdﬂSED&di&ﬂDB§51¥|Cl gqustohighb-yt branched
f¥ hi azol -5-yl, indol-5-yl, quinolin-3-yl, 1,2,3,4-
>4 ydr0|squ|noI|n 3-yl, qU|noIin-2-yI, benzo- [1,
]ddlquh@naﬁggnt, r kenze-b1, ]dixolan-4-yl, wherein

T is optionall substituted with up to three

s%bstTt%:%rﬁéT%b‘é"pJém@W el%&l@:‘-ffyfaé%mphenyl 2—
r or Io,_

e B e R B ) > henerary

pheclyl oxxpphemal | y4 scu&bsmWh&raoﬂ AM JtJmamlttkcylt hree hal o

é%%gkﬁ$é§ﬁnz? uyéﬁe%%%ijévgkrox : Oqéﬁé%§98%3§Uuﬁﬁg

WhEE I8y 1 5 A7 ~ dJchhBodeH@Zﬁhoﬁrry-IB«qfl 1,2-piperidinyl-
4- thladlazol 5-yl Ris hydrogen c. Xis
e lorl . ‘51%%%1%6 Yl 15 HRYlord - e . T

| gimetigpl e, 3 rom Aed LI hPOr QRiAWI Rhenwh, 3, 6-
difluorophenyl, 3-fluorophenyl, 2-fluoro-3-
chlorophenyl, 2,5-dimethylphenyl, 2,4-dichlorophenyl,
4-chlorophenyl, 2-fluoro-6-chlorophenyl, 3,5, -
dimethyl-4-chlorophenyl, 3,5-difluorophenyl, 2,3-
dichlorophenyl, 2-fluoro-3-methyl-6-chlorophenyl,
isoguinolin-5-yl, 2,6-dimethoxyphenyl, 4-ethoxyphenyl,
5-fluoro-indol-2-yl, 2-methoxy-4-methylphenyl, 3-
fluoro-5-trifluoromethylphenyl, 3-fluorophenyl, 1-
methyl-5-chloro-indol-2-yl, 2,3-difluorophenyl, 8-
methyl-1,2,3,4-tetrahydroquinolin-1-yl, 1,2,3,4-
tetrahydroquinolin-1-yl, 2-trifluoromethoxyphenyl, 7-
trifluoromethyl-1,2,3,4-tetrahydroquinolin-1-yl, or 2-
chloro-3,5-difluorophenyl.

[00247] In certain embodiments, the present invention

provides compounds of formula IIA-i, formula IIB-i, formula

IIC-i, and formula IID-i:

| 7 N Oo H
N 0, H /@q S N Yo
B O SN

(I1A-1) (I1B-1i)



| uor o- 4- chl orophenyl, 2-chl oro-4-cyanophenyl, 2, 3-
di chl or ophenyl , benzo [1, ]oxathiol-2-one-5-yl, 5-

wo basnadenzot hi ophen 2--yl, , 4-di chl orophenyl PCT/US2004/025827
benzof uran-2-yl, 8-trifluoronethyl-quinolin-4-yl, 2-
chl or o- 4- cyanophenyl, |-agyl -indolin-2-yl, 1- phenyII

2,3,4-tetrazol -5-yl, 2-fluoro-3- chlorophenyl , 2-
nethyl 4-fl uorophenyl, 2 ,3-difluorophenyl, 3-cyano-

5, , ,8-tetrahy i nol i Nyl, @scC rqnhenyl, 5-
<f\ flu@po wooH 2- 4-dichsolQph ; X1
dl,e , hl or ophenyl N 5- br - n86| - 2@
chlorophe , 1- norbornyl H

- met hox chlorophe
- di chl bF %{) sHenyl oxy) - ﬂﬁ/an 2- yI (LED5dpkt hyl |

wheré)ﬁvmtm %hestl -yhd. T akH059- 3o £ 14éd | 95 RaTEL hyl pheny|
, 2-nethyl chi | or ophenyl, quinolin-7-yl , 2-fluoro-6-

[00248F h or op&re:rgztth,nQ tttetmwtkﬁsﬁ Iamrqd:qmntol itheq prlesegt
X ben of ur an- 2- uorophenyl,
lnvenr%l c‘%“f%"f 0|ensdo€‘1 Cfm)ﬁ%ﬂdz (?h[f%rﬁnélrlgne Tioxyphenyl , 4-

| uor op , 5 chlorohgnzothlophen 2-yl ,
2- net |noI , etraI|n6yI
, 6-di ben

h/eny - _yl ’
8 nethoxy t hralln 2- ylcﬂ- nEEEE§y-4 -met hyl phenyl |
chroman- 3-y 3, 4- di cyanoph / 2, -dinethyl -
- cyanopheny bgﬁ&g_[1,2,5]oxadiazol-5-yl , - ethyl

am nophenyl
or a pharmaceutically acceptable salt thereof, wherein:

Z¥ is a 5-7 membered monocyclic, unsaturated or
aromatic, heterocyclic ring, having up to 4 heteroatoms
independently selected from O, N, NH, S, SO, or SO3;

each R" is is independently hydrogen or Cl-4 aliphatic
optionally substituted with up to two{substituents selected
from R1, R4, or R5;

X5 1s Ci.3 aliphatic, optionally substituted with up to

2 substituents independently selected from R, R%, or RS5;

™ is a 3-14 membered monocyclic, bicyclic, or
tricyclic, saturated, unsaturated, or aromatic ring system
having up to 5 heteroatoms independently selected from O,
N, NH, S, SO, or S0;;

wherein Z¥ and T each is independently and optionally
substituted with up to 4 substituents independéntly
selected from R, R2, R3, R%, or R3;

wherein the phenylene ring attached to the sulfonyl is

optionally substituted with up to 3 substituents selected

from R and RZ;



qui nol i n-5-yl, 2-nethyl -benzot hi azol -5-yl,

8-fluoroquinolin- 4-yl, -trifluoronethoxyphenyl
wWQ@2@blovo+ 3-tri fl uoronet hyl phenyl PCT/US2004/025827

2-am nocar bonyl - phnyl , 2,3- dinethyl-indol -5-yl,

3- cyanophenyl , -dinmethyl-sg-quinolin -3-yl,

| -acyl -1, 2, ,4~tetrahydroisoquinolin-3- yl,

- met hyl - qU|noI|n 2-yl, benzo-[1, ]- di oxol an- 5 -yl, or
Rl is2exidf | £ 6RDesnz o=NN (IR7 14 xahereR Ty, .RY R24Q%H ), -one

enbodi nent, the present invention provides conmpounds

Whek®i i R OrZ2is thiazol 2 yl, oxazol - 2- yI 1,

4-1 hi adj azol - 2-yl thladIaZO|(? rein

g b%t%%%{ |9NSLN)%21 tCEﬁzed Qv é?ﬂ B2 Sa%ﬂ G1O2R®,

a-4_ alk substl ed wi t H hen havupg 0-3 halo
Ny, URRT | (BLRERe B B JEHGE. T g

5- benz I-th|azol 2-yl, 5- ( -chlorobenzyl) oxazol - 2-yl
SCWR| RT UGR oREI RGRIL BLIG (It aZotken yiogerhqr, form

[ -yl
Li2- %eéﬂ% %%?%D&%y)oﬂ' 1;31 ?heg}{(}% azo%ﬁz }?f d
3R%t hylaligndcid] aphazdin Z=adh & Br dptichally

di chl orobenzyl ) -thiazol -2-yl; b . Ris hydrogen; ¢ . X
substiteteqd ‘awlyl%et%rz sybsipityentmsiamiepedPre Ly T i s

y yl -1 4-t etrahydroi soqui nolin
Seleg@¢€l£rﬁﬂ h§¥'ﬁﬁgz%p'to 2 substituents

R3 is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring is optionally substituted with up to 3
substituents, independently selected from R1, R2, R%4 or R5;
R? is ORS, OR®, OC(0O)R6, OC(O)R>, OC(O)OR®, OC(0)OR5,

OC(O)N(RS) 5, oc(O)N(35)2, OC (O)N (R6R5), OP(0) (OR®) 5

OP (0) (OR®) 5, OP(0O) (OR®) (OR®), SR®, SRS, S(0)R6, S(O)R5
SOpRE, SO05R®, SON(R6),, SO,N(RS),, SO,NRS5R6, S03R6, SO3RS,
C(O)R®, C(O)OR®, C(O)R®, C(O)ORE, C(O)N(RS),, C(O)N(RD),,

C(O)N(R®R®), C(O)N(OR®)R6, C(O)N(OR5)R6, C(0O)N(OR6)R5,
C(O)N(ORS)R>, C(NOR6)RE6, C(NOR6)R5, C(NOR5)R6, C(NORS)RS5,

N(R®),, N(R5),, N(RS5R®), NRS5C(0)R3, NR6C(O)R6, NR6C(O)RS,

NR6C (0) OR®, NR5C(0)OR®, NR6C(0)OR5, NR5C(0)ORS,

NR6C (0)N (R®) 5, NR6C(O)NRSR6, NREC(O)N(R®),, NRSC(O)N(RS),,
NRSC(0) NR®R6, NRS5C(O)N(R3),, NR6SO,R®, NR6SO,RS, NRSSO,RS,
NR6SO,N (RS) 5, NROSO,NRSRE, NRESO,N(RS),, NRSSO,NRSRS,
NROSO,N (R5) 5, N(OR®)R6, N(OR®)R5, N(OR5)R5, N(ORS)RS,

P(0) (OR®)N(R®) 5, P(0) (OR6)N(R5R6), P(0) (OR®)N(R>),



sel ected from hal o, cyano, trifluoronethyl, OH C.

al kyl, C2-4 al kenyl, al koxy, trifluoronmethoxy , C(O NH
WO 200500139NH( C L al kyl ), N(C al kyl) , NHC (0) al Rgt/pSmon4/025827

C(OC alkyl. Preferably, T is 2,4- dichlorophenyl or

3-methyl-1, , ,4-tetrahydrg squ|noI|n- 2-yl . [00243]

In one enbodlnent the present invention provides

conmpounds wherein:a . Z is selected fromthiazol-2-yl,

P (0) %oRgLﬂJhkaﬂG?ZOb(onﬂﬁ)18(1@5’)“%’?‘2011’f@ MRS W N (RS) 5,

i adi azol hi adi azol -4-yl, or 1

p(0) (BrENLat i @7 ebrSy Y| , o PPh I ONEIRE) GBI tuted wWith up to
( )émo h%bs%ftﬁgnts)%elgcteg P?%nlC 4 glkyl phenyl , or

h EO' gEFS 5?h5€£ﬁde§r§t'Sﬁ%ﬁé&ﬁ%yéllc, or

| azo 2-yl,

hete2¢5rﬂ1nE1hgl9Pt2®p§lh¥0183OQ¢lO@athn§mb$tltUted with
thladgazol g 1, ,5-thiadiazol-4-yl , 5-ethyl-I, ,

up to BhRadPa®sri u§ntsz methyl -1, 2-pyrazol -3-yl, 1,2, 3, 4-

LR B b o BT i pgbeent
subskﬁtafé{ea%gghf Logrd Fﬂekagxgnt preferably,
n-7-yl, dih

urno 0- substituted phenyl, preferably
dRGhLer aPh9BYba19pnBaRat hykyl priedesablycl dcnaght hyl .

heterocaryl ring and each R7 is optionally substituted with
up to 2 substituents independently chosen from H,
aliphatic, or (CHy)p-Z';

Z' is selected from halo, CN, NOy, C(halo)js,
CH(halo) 5, CHs(halo), -OC(halo)s, -OCH(halo)yp, -

OCH, (halo) ,OH, S-aliphatic, S(0) -aliphatic, SOg-aliphatic,

NH,, NH-aliphatic, N(aliphatic),, N(aliphatic)R8, COOH,
C(0)O(-aliphatic), or O-aliphatic; and

R® is an amino protecting group.
[00249] In certain embodiments of formula III, the
following compounds are excluded:

a) when both RY are hydrogen, then T is not:

(i) 1,3-dione-isoindol-2-yl, 1,3-dione-isoindol-

2-yl substituted with up to 4 halo substituents;.

RT__N

\T¢
a{N

(ii) o , wherein R™ is ﬁethyl or phenyl
optionally substitued with up to 4 halo;



[00244] I n one enbodi nent, the present invention
provi des conpounds wherein: a . Zis selected from

wo booapedoiL-yl, 1, ,4-thiadiazol- 2-yl, pyrim dPeF/RS3004/025827
pyrimdin-2-yl, 1, ,4-triazol -3- yl, or
3-t-butyl -1, 2-pyrazol - 5- yI optionally substituted
wth C -4 aIkyI or benzyl b . Ris hydrogen; ¢ . X

is absent or -4 al kyl ene or alkenylene; d . is
absent or ; e “WT is selected from phenyl, naphthyl,
2,2, - dlfludN [1, ]dioxol -5-yl , norbornyl ,
i ndol - 2- yI n ot hi ophen-3-yl, benzo

[1, 3] oxay RS enzp | s, and
]oxadiazo 5 yI qU|nol¥h§F9 % é 7.5 e R is

phenybtmal$mb£t5ﬁuta¢nphﬂmyly substltuted mnth up to 3
subst i uent e cyano trlflu onet hyl
o kyt HOE - SfaRet L el e R Sk ek
C(O NH NHCaﬁkyI) N(GCi -4 al kyl) NHC(O)C_aIkyI,
C(OGC -4 3 1 pi peridyl . [00245] In one

enbodi nent resent i nvention provi des conpounds
wherein: a . Z |s sel ected fromthiazol -2-yl
5-met hyl - | 4-
4- et hyl - pyrim
I-benz¥$y3-t-but

“2-yl, pyrimdin-2-yl
, |,2,4-triazol-3-yl, or

(b) when both RY are hydrogen, then the following

compounds in Table C are excluded:



pyrazol - -yl ; b . Ris hydrogen; ¢ . X is absent or

is C-4 straight or branched al kyl ene or al kenyl ene,
wopisomnaid y substituted with phenyl ; d . is abSEOR2004/025827

is O0O; and e . T is selected from phenyl, ,

, -di fluorobenzo [1, ]dioxg5-yl, norbornyl,

i ndol -2-yl, benzot hi ophen-3-yl, benzo

* -4’alkaky: E%ﬁ?lﬂérdnei
(E?;f al ky|) I k)
' . 1

s—-ofe enbodi
conpoundser Zlis| seFected fr
t hi azol - - -| t hi adi azol
DyH-H-dR -pyrimdin-2- )
* /\\2,4-tr hydrogen :c
orff X is (d al kyl
s—absent ;

b =
e Y I

SN (I |
. N

He
g

Q




3-di et hyam nophenyl
- et hoxyphenyl

e . Tis ,6-dichlorophenyl,
nmet hyl , - luorophenyl , -cyanopheny |,
wQ@2@bklomvophenyl , -cyanopheny , 1-naphthyl,

nmet hoxybenzof ur an- 2-yl

met hyl -5 , 7-di chl or o- qui ngj4 n- 8-yl

2- pi peri di nyl phenyl ,

1 k)

6- chl or obenzof uran- 2-yl,

,4-tetralin-6-yl,

, 2-

5- PCT/US2004/025827

2-

-di met hyl -
2, 6-

-_di et hy

T

nmet hyl - 1,2,

-, _3,4-tetrah

, 4-t et rahydr oqui

the presg
[TAi, foO

tetrahyditoquinolin-1-yl
A0 f 1 uor onet hyl <1 uor

f 4)[- t et r ahydr oquinol i[n- 1 -y
-difluqr
odd .

ydroqui nolin-|-yl,

, 3-di fl uor gphenyl

nolin-|-yl

1,2,3,4-

¥




H(ITA i) (IIB-i)o (HCi) or (IIDi) ; wherein Tis X

, and T are as defined above. [00248] According to
wan@sheienbodi nent, the present invention proRCTES2084/025827

conmpound of forrmula Il1: H; or a pharmaceutically

acceptable salt thereof, nerein: Zis a 5-7 nenbered
nmonocyclic, unsaturated or aromatic, heterocyclic

AR R, 2 is aliphatig
bstitu Wi.th up to 2|subpsii

tionally

g
nts i ndepepdent |
sel ect ed Tis a 3- {14 er edte CISE?X
bi cyclic yclic, satjurated, nsat Yol
aromatici{rin §ten1havingxup to 5 heter 2::>
jndependentTy Selgected fom, N, NH S|, SO SO ;
*<’M rein Z and T dach ks i ndepepdentty—and—optionalty
sypbstituted wt 4 supstF?uents i ndepengent |y
"Selected{fromR 1 ,|R2 , R 3//,R4 , or R;
N . ]

™
e

L |
T~ 5 tln l

. 0)\/“\ *

Ny

S

P
0

/\/\[&“ i *,
. i (N 0 ¢ 7
e

L
0

*x

Y
O A

= 'S
<P S ON
/‘S . ™

o .

\




wherein the phenylene ring attached to the sulfonyl is
optionally substituted with up to 3 substituents
waelsoidds fromand R ; (gHN HO (O a ' (0)a POi/ES2004/025827
H(gHO) N " gH(gHO)N "gH( HO)N * H( HON ' (gH) N OSgHN
"9HgHN OSgHN ' (gH) OS HN.gOQHgHN OS HN (9H)N OS HN ' gH
OSgHN "gH S H'" HS HN"' (gH) (0) DgHN ' 9H HN(O OgHN
HN " 9HgHN(O D HN " (9H)N(O D
HN ' 9HO(O) D HN ' 9HO(O) D HN
TN O DU ( HGHN* (GHN " (
¥B gH( HOND ' H HOND ' gH
D' H  HON(OD' H( HO) N
Qb ( HNOD" HAOD '
HS' HS' HJHNS' (gHNS
{OS HOS '"gHS ' HS ' ( HO)
HO (O " ( HHN (O D"
DHO (O DO' H(O D' gH
Sf gH' odnst bx' Xs

seee

wherein the asterisk
denotes the point of
attachment of a carbon
atom to the rest of the
molecule.




o HOOD "HOOD " HHN' ( HH N' 9HHN HN' 9H OS ' H (O
S'" HS'"HOONNDst st - (HD ' ("HH NN=" ( H
 WORBS5/01391H) NN= 'oxo s t - 85- LZ8SZ0/ PO0ZS / Pri/PS1o0)/025827

(GRS )N(RR6 ) , P(O (OR)N(R) , P (O (ORS5 )N

(R) ., P(O (OR6) , P(O (ORS) , or P (O (OR6)
(OR5 ) ; R5is a cyclegsl-i phatic, aryl, heterocyclic,

or heteroaryl ring optionally is optionally

substituted with up to 3 Rl substituents; R6 is H or
aliphatic, wherein R6 is optionally substituted with

[00250] 4 R7I%L%%¥W%%Férﬁmqus}“§rttﬁyl Fal PSh&?ﬁ@Ctadylf,rOW

het er ocych,i or heter ring an each i's
‘0}3“0 E¢ sub TL_L ted upt ubstituents
kJ)ndepe tIy Hallp or (CH)-2Z; Z
S is selected. fromhanHCN NO , (halo) , C (halo) ,

iCH (halp} , -OG4{jal o) ,lvOCH(ha}o) , - OCH
(hal 0), OH, S—allphatlc (0)-aliphatic, S - allphatlc

H NH-aI hati c, |phatu/2\)"*11 (aI/p tlc) 8 , COOH,
tic) r O ally p tic;N R8 is an am no
oﬁrot ectl "broup 249] lﬁ rtal odi nents of
for mul a I ,
vi viii ix or =x.
[00251] In other embodiments, Z" is selected from:
e
N "N N
7\ /‘§ /%
EAQ ks ks
i-a i-b or i-c.
[00252) Preferably, 2" is formula i-a.
[00253] In certain embodiments, Z' is selected from:
bt
N N N
1\ /—§ \
AY Y ()
H H H
iv-a iv-b or iv-c.
[00254] In certain other embodiments, Z" is selected from:
N N s N
SN
A D
v-a v-b or wv-c.
[00255] In yet other embodiments, Z" is selected from:
.
N—( N—\ N—N
\ \
! / N /7N
LN Ay LA
iji-a ii-b or iii-a.

[00256] Or, ZV¥ is selected from:



foll owi ng conpounds are excluded: a) when both R are
hydrogen, then T is not: (i) 1 ,3-dione-isoindol-2-yl

WO 20030d390he- | soi ndol - 2-yl substituted w th upPCDU82004/025827
hal o substituents; (tm N (ii) 0, wherein Ris nethyl
or phenyl optionally substitued with up to 4 hal o;
(iit) - 0, wherein Wi e OF S, and R is phenyl or
substituted phenyl, (iv) -nmethyl - |,
-di hydro-quinoxalin-l-yl, HNN-N (V) (b) when both R
are hydrogen, then the follow ng conmpounds in Table C

are excl ydgd: z He ,{,_%‘-Ll—le V \He, *Vv' 0 He
BN Y AN
o o o
vi-a vii-a or vii-b. -
[00257] In certain embodiments, Z° is selected from:
|
@ % I“‘a @
SNV SN N
viii-a viii-b or wviii-c.
[00258] In other embodiments, ZV is selected from:
2, g
N
k\N s kN LLLLJ\\N
ix~a ix-b or ix-c.
[00259) In one embodiment, Z¥ is as defined above for Z.
[00260] In certain embodiments, RY is hydrogen. Or, RY ig
unsubstituted C1-4 alkyl.
- [00261] In some embodiments, X; is selected from -CH-, -CHj-
CH,-, -(CHy)3-, -CH(Me)-, -C(Me)=CH-, -CH=CH-, ~CH(Ph) -, -CH;-
CH{(Me)-, -CH(Et)-, -CH(i-Pr)-, or cyclopropylene.
[00262] Preferably, X; is selected from -CHz-, -CH(Me)-, -CHa-
CH,-, or -(CH2)3". Or, X, is —-CH,-.
[00263] In certain embodiments, TV is an optionally

substituted, saturated, unsaturated, or aromatic 5-6 membered
monocyclic ring. Preferably T™ is a S5-membered ring with up to 3
heteroatoms, preferably two heteroatoms. Or, TV is a 6-membered

ring with up to 2 heteroatoms, preferably 1 heterocatom. 1In



He He * Me He JH,pog Ifi ?>th> He Ph .ET S He He

He HL O wherein the asteri sk denotes the point of
wa@rdsovent of a carbon atomto the rest of theCT/US2004/025827

nol ecul e. [ 00250] In certain enbodinments, Zi s

selected from N \ N Ni i iii xv N N -

-67-

certain preferred embodiments, T has a second heteroatom
selected from O, S, N, or NH.

[00264] In other embodiments, T is an optionally substituted,
saturated, unsaturated, or aromatic 8-12 membered bicyclic ring.
[00265] In other embodiments, T" is selected from 1-pyrrolyl,
2,3-dihydro-1H-pyrrol-1-yl, l-pyrazolyl, l-imidazolyl, 1-
pyrrolidinyl, 1,2,3,4-tetrahydropyrid-1i-yl, 1,2,3,6-
tetrahydropyrid-1-yl, 1l-piperidinyl, l-piperazinyl, 1-
morpholinyl, l-azepinyl, l-azepanyl, 1l-indolyl, 1-indolinyl,
1,2,3,4-tetrahydroquinolin-1-yl, 1,2,3,4-tetrahydroisoquinolin-
2-yl, wherein said ring is optionally substituted with up to 3
substituents. Preferably, T is fused to a phenyl ring, wherein
said phenyl ring is optionally substituted with up to three
substituents.

[00266] According to another embodiment, T" is an 6ptionally

substituted ring selected from:

& -
N N _
i ii iid iv

J
s O-_N__0O
v vi or vii.
[00267] According to one embodiment, T" is formula i or ii
above, optionally substituted as provided above. Or, T is
formula v or vi above, optionally substituted as provided above.
Or, T' is formula vii, optionally substituted as provided above.

[00268] According to another embodiment, TV is an optionally

substituted ring selected from:



vi vii viii x or x . [00251] In other enbodiments, Z
is selected from NJI \ x-ai-b or i-c. [00252]
weeeberably, Z is formula i-a. [00253] In certBCTIUS2004/025827
enbodi ments, Z is selected from v N // X NHHiv-a
iv-b or iv-c. [00254] In certain other enbodinments, Z
is selected from V N té8-// V v-a v-b or V-C [00255]
In yet other enmbodinments, Zi s selected from NL N
Nii-aii-bor iii-a. [00256] O, Zi s selected
- fromN NXvVv ,avii-a QVvi i -1 w[00257] | n
I‘ll c.er.ta]gn errbppl! nﬁnts , 2 ;l,s sel ecteéﬁ from viii-a
Viii or viii¢ci[00258](1 n other{enbodi [
U sel e dfrom—[ ! &ﬁo ents . 2 1s
viii ix X xi xii

wwnw wwav [V, ¥,V www Lt

\ \ \ {
N N N N N
‘ °N N
GG O O d
xiii xiv xv xvi xvii
LIRS LI ¥ N & SR
xviii xix XX xxi xxii
Y
AN
N
or L/
xxiii. '

[00269] According to another embodiment, ™ is any of the above
rings viii to xxiii, optionally fused to an optionally
substituted phenyl ring.

[00270] According to another embodiment, ™ is any of the above
rings viii to xxiii, optionally fused to an optionally
substituted 6-membered aromatic heterocyclic ring having up to 3
nitrogen atoms. Preferred such 6-membered rings include
pyridyl, pyrimidinyl, pyrazyl, or pyridazinyl.

[00271] According to another embodiment, ™ is an optionally

substituted ring selected from:

b5 650

xxiii xxiv XXV xxvi



Nix-a ix-b or ix-c [00259] In one enbodinment , Zi s
as defined above for Z [00260] In certain enbodi nents

~ WO 2Rsi01®1hydrogen. O, R i s unsubstituted C -HCHUK3004/025827
[00261] In sonme enbodinents , X i s selected from- CH

-, -CH- CH-, - (CH - -CH(M)- , -C (M) =CH -
-CH=CH, - -CH(Ph) - , =g - CH(Me)-, -CH(Et)-,
-CH(i-Pr)-, or cyclopropylene. [00262] Preferably, X i
s selected from- CH- , -CH(Me)- , -CH- CH- , or -
(CHz) - O, Xi s - CH- . [00263] In certain

embodi nents, T¥is an op‘t"i"onal |y substituted,

I
N sat urat ed aromatic 5-6 menbered
[j cyllcr* Prefe yTlsaSmsnberedrlng
m pto3 eroato preferably two heteroatons.
, Tis a 6-nembered ring with up to 2 heteroatons,

xxvii pr,giﬁﬂply 1xheker eat omexkincertain preferred
enbodi nents, T has a second heteroatom sel ected from,

[00272] C;CCN?d:xing\ll-tO [egBwr lentndigteranb 3| Aenesy L §ha above
- opt.i gnal | r e
rings xgrlc’)'rzfa?gc Bﬁe%}é‘%{% ng)%% |§Er|gﬁggs?g%g%g}§l n ot her
substltenrbgldpﬁenm rIngs sel ected from 1- pyrrol yl, 2
3-di hydro-I Hpyrrol -1-yl, 1-pyrazqgly 1|mdazol yl,
[00273] BceRFd Py diqyFiothey qrﬁ%qdalﬁgﬁ?ﬁ/%pﬁ% asi apy, of 5hg, ébove

rings xx84% a%d&myrbgt;oﬁglw plLBeki dbnyh, oﬁtl@bﬁ&l ?I nyl, 1
=~ for pholi nyl |~ 1- azepi nyl, 1l-azepanyl, 1-indo
substititiedd6l-meylbered aromatic heterocycllc ring hav1ng up to 3

nitrogen atoms. Preferred such 6-membered rings include
pyridyl, pyrimidinyl, pyrazyl, or pyridazinyl.
[00274] Preferred substituents on ™ are independently selected
from halo, cyano, trifluoromethyl, OH, Ci., alkyl, Cz.4 alkenyl,
C;.4 alkoxy, trifluoromethoxy, C(O)NH,, NHz, NH(Ci-4 alkyl), N(Ci.4
alkyl),, NHC(O)C;i.s alkyl, or C(O)Cy-4 alkyl.
[00275] In one embodiment, the phenylene ring attached to the
sulfonyl group is optionally substituted with up two
substituents selected from halo, cyano, trifluoromethyl, OH, Ci-4
alkyl, C,.4 alkenyl, Ci4 alkoxy, trifluoromethoxy, C(O)NH,, NH,,
NH(C;., alkyl), N(Ci.s alkyl),, NHC(O)Ci.s alkyl, or C(0O)Ci.. alkyl.
[00276] In one embodiment, the present invention provides
compounds wherein:
a. 2ZY¥ is thiazol-2-yl;
b. RY is hydrogen;
c. X, is Cl-4 alkylene, preferably, -CHx- or -CH,-CH:-; and
d. T is selected from indol-1-yl, 1,2,3,4-
tetrahydrogquinolin-1-yl, indolin-1-yl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, or 5-benzylidene-thiazolidin-

2,4-dione-3-yl, optionally substituted with up to three



1,2,3,4-tetrahydroquinolin-1-yl, 1,2,

, 4-tetrahydroi soquinolin- 2 -yl, wherein said ring is
wopioson®id y substituted with up to 3 substit ueP€BUS2004/025827

Preferably, T is fused to a phenyl ring, wherein said

phenyl ring is optionally substituted with up to three

sub sti uent . [00266]-7accordi ng to anot her

enbodi ment, T is an optionally substituted ring

selected from ii v v i or vii. [00267] According to
one enbodinent, T is fornmula i or || above, aqptiona
SUSTEt P B O RCRA ROy FRREE £oen el A ol 24

aul%oggovl?aleftwﬂ@iwr&ﬁ@am utsd @safy ovi ded above. Or,

fornmula vii, optionally substituted as provided

[00277] abore. of®0268dd et di trite twresmtth ernerpndimenqvikes

; %ﬁtlonally substituted ring selected fromviii ix
COMPOUNGS WPFLFIEN N H xiii xxv xv XVX xvii NH NNV -N N N

a. XV 11 00h D208 xxi;i N or XXXXX .
b. R" is hydrogen;
c. X, is Cl1-4 alkylene, preferably, -CH,- or -CH,-CH,-; and
d. T is selected from 4-fluoro-indol-1-yl, 6-chloro-indol-
1-yl, 6-chloro-1,2,3,4-tetrahydroquinolin-1-yl, 5-ethyl-
indol-1-yl, 4-fluoro-indol-1-yl, indol-1-yl, 5-methyl-
indol-1-yl, 5-fluoro-indolin-1-yl, 7-chloro-indol-1-yl,
1,2,3,4-tetrahydroguinolin-1-yl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolin-2-yl, 2-methyl-indolin-1-yl, 5-
chloro-indolin-1-yl, 6-methyl-1,2,3,4-tetrahydroquinolin-1-
yl, 5,6-dimethoxy-indol-1-yl, l-methyl-1,2,3,4-
tetrahydroisoquinolin-2-yl, 6-methoxy-1,2,3,4-
tetrahydroquinolin-1-yl, 5-fluoro-é6-chloro-indol-1-yl, 4-
methyl-indol-1-yl, 4-chloro-6-methoxy-indol-1-yl, 2-methyl-
indol-1-y1l, 2,3-dimethyl-indol-1-yl, or 5-(4'-fluoro-
benzylidene) -3-methyl-thiazolidin-2,4-dione-3-yl.

[00278] In one embodiment, the present invention provides

compounds wherein: |

z¥ is thiazol-2-y1;

RY is hydrogen;

is C1-3 alkylene, preferably -CH;-

0 Q U o
>
N

™ is selected from indol-1-yl1l, 1,2,3,4-
tetrahydroisoquinolin-2-y1, S—methyl-indol—l—yl, 6-
chloroindolin-1-yl, 6-chloro-indol-1-yl, 6-fluoro-indol-1-
yl, 6-chloro-1,2,3,4-tetrahydroquinolin-1-yl, 4-fluoro-



[ 00269] According to another enbodinment , T is any of
the above rings viii to xxiii, optionally fused to an
wopison®id y substituted phenyl ring. [00270] ApCDUS004025827

to anot her enbodinent, T is any of the above rings

viii to xxiii, optionally fused to an optionally

substituted 6-nme t ibergd aromatic heterocyclic ring

having up to 3 nitrogen atons. Preferred such

6- nenbered rings include pyridyl, pyrimdinyl ,

yrazyl , ridazin | 0271] Accordi ng to anot her
03d13ﬁ3ent5 YRremi- llﬂrrawly %@bﬁ%ftlump@mjldlnyl

c;{iéx?&tﬁ?déf o, N @W M, HaH xxvii
Vili XXIX or XXX Accor |ng to ‘anot her
temmdhxﬂrmqu;ndllmrkwm&Lﬁ6{ﬂnaﬁﬂnmnpmahnxiﬂwndql1M}yﬂxx5,6—

tlona éaf#ggg%%,d$ggﬂft|09- Y. suﬁgtl%ﬁgﬁf henolin_

1- @Ily picﬁiwrcaﬂ@a/@lmngsywlumetmmygm 0 igonal | y fused
to an_optionally substituted 6-nenbered aromatic

L e RY FEES PR P et 1 ¥y W DR MiRGVgeT Yt orfs methyl -
1n<§’<5fff1§fd é;%hl@yimé‘bﬁlﬁﬁscﬂcﬂ&%dﬂfﬂm%ﬂp,yrd-%thoxy—

pyrimidinyl, pyrazyl, or pyridazinyl.
bepreferaed syibst4 tuersl oindplarle yind éiaeﬁwﬂ@mhlwrw igwtadd 1 -

yl, 6-methylindol-1-y1, 4,6-dichloroindol-1-yl, 4-methoxy-
indol-1-yl, 5-methoxy-indol-1-yl, 7-fluoro-indol-1-yl, 5-
fluoro-indolin-1-yl, 5-(4'-fluoro-benzylidene)-1,3-thiolan-
2,4-dione-3-yl, 2,3-dimethyl-indol-1-yl, 7-trifluoromethyl-
1,2,3,4-tetrahydroquinolin-1-yl, 6-methoxy-1,2,3,4~-
tetrahydroquinolin-1-yl, 7-ethyl-indol-1-yl, or 2,7-
dimethyl-1,2,3,4-tetrahydroquinolin-1-yl.

[00279] According to another embodiment, the present

invention provides a compound of formula IV:

N @
RN NJ\

(IV) ;
or a pharmaceutically acceptable salt thereof;

wherein:

M is a 5-7 membered monocyclic, unsaturated or aromatic,
heterocyclic ring, having up to 4 heteroatoms independently
gselected from O, N, NH, 8, SO, or S0;;

each R" is is independently hydrogen or Cl-4 aliphatic
optionally substituted with up to two substituents selected from
R1, R4, or R5;

X; is 0, S, or NRY;



from hal o, cyano, trifluoronmethyl, OH alkyl, C _

al kenyl, al koxy, trifluoronmethoxy, C(ONH , NH
woki{oSio13914al kyl ), N(C al kyl) NHC (O C - al kyl, pcT/0§10p4025827

al kyl . [00275] In one enbodi ment, the phenyl ene ring

attached to the sulfonyl group is optionally

substituted with up twe73ubstituents selected from

hal o, cyano, trifluoronethyl, OH, alkyl, C _ al kenyl,

al koxy, trifluoromethoxy, C(ONH, NH, NH(C _ alkyl),

N(Ci -4 al kyl HC (0).C.- alkyl r C.al kyl .

o[ (62 7o) PrBhE abodP reRPALE He SBPRSEREL FAVERERoRP O 2

.. provi des co un wherein: .a.. Z Lg thhazol-2syl; b
subst i (e o AIGRBRSCEE LYY SF CEled SFRY Bhe. o obbr Bnty. - CH

T- 1 8 a- 8 Cth - fétbe ré@dafoma i & SoB ehegt £ebhd I bicyclic or

. i ndol -1-yl, 1,2,3,4- tetrahydroquinolin-1-yl |,
tricyclisdaling 1hpving, -3 hetegopiRydr §e466GPH0EFRM2O yF: Yy
- i.dene-thiazolidin- 2,4 -dione-3-yl, optionally

NH, S(C§UE§$%¥%Wed with up to threesubstituents independently

whefle86l @t f HPnGlehealkyly a€tadhabkesyhbakalfbhnyfl is
. | uoronet hyl, or_cyano. [00277] |In gne enbodigent, t?e
opt ionagiles @MbStATEECON FFOVIRIES SorpBahds IgREFeRIcEtedzEFem
1 thjazol-2-yl; b . Ris hydrogen; ¢ . Xis O-4
R and {9 | ene, preferably, -CH - or - CHCH -; and
wherein Z" and ™ each is independently and optionally

substituted with up to 4 substituents independently selected
from Rl, R2, R3, R%, or R5;

Rl is oxo, =NN(R®),, =NN(R7),, =NN(R6R7), R® or (CHy)p-Y;

n is 0, 1 or 2;

Y is halo, CN, NOg, CF3,‘OCF3, OH, SR6, S(O)R6, SO,R®, NHjy,
NHR®, N(R®),, NR6R8, COOH, COORS or ORS; or

two Rl on adjacent ring atoms, taken together, form 1,2-
methylenedioxy or 1,2-ethylenedioxy;

R2 is aliphatic, wherein each R? is optionally substituted
with up to 2 substituents independently selected from Rl, R%, or
R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally suEstituted with up to 3 substituents,
independently selected from R, RZ2, R% or R5;

R4 is OR5, ORS, OC(O)RE, 0OC(0O)R5, OC(O)ORS, OC(O)OR®,
0C(0)N(R6) 5, OC(O)N(R5),, OC(O)N(RSR3), OP(0) (OR®) g,

oP(0) (OR5) 5, OP(0) (ORS) (OR5), SR6, SR5, S(O)RE, S(O)R®, SO,RE,

SO,R5, SO,N(RE),, SOoN(R5),, SO,NRSRE, SO3R®, SO3R®, C(O)R3,



d. Tis selected from4-f |uoro-indol-1-yl,
6-chl oro-i ndol - 1-yl,
WG20kl0t3904 | , 2, 3, 4-t et rahydroqui nolin-I1-yl, -etPgl/US2004/025827

i ndol -1-yl, 4-f luoro-indol-1-yl, indol-1-yl, -methyl
- indol-1-yl, 5-f luoro-indolin-1-yl,
7-chloro-indol -1-yl, 1,73-3, 4-tetrahydroquinolin-I-yl,
1,2,3,4- tetrahydroisoquinolin-2 -yl , , -dinethoxy-
1, 2,3, 4- tetrahydroisoquinolin 2-yl,
2- neth I-|ndoI|n I chl or o- |nd in-1 Y

C(0) ORS 5. éPhSF . | ¢ (0) 0BS te%’f@wmm 91 (57125 Clo)w (x5,
6- di met hoxy-i ndol - I -yl , yl -1

c(0) N(ORét Réhy@.(@ngé@a% Rt i nCQOW(OIGG h@‘% ho& {11 LORS MRS,

C(NOR6)Ruor6( ﬁ?%$20|ln YR6’ CQNOR%%$%yIN (R« MR 2
62 et hox thyl ) ndo I, 2
N(RSRS) | NBPREOHGr,  NRAeIONES) NRa (a1E5 '@b@%zw  dene) -

s o) e e ) B 'f?%@sﬁwé‘%%'eﬁ S Imd e
eSc (0 {UFE o %33%5?%2%”' " Rke G e Teg, T SGRURROETS, ©

d fe
NRS5057F of RERSE B S olbr HgPR oe S5F03 N RPhyr W SepaRoRs,
R6s02N<REg§[°k§98§L§égR h|gggs§2§oﬁg I?dokOR6yR6' N(OR% og?

L 4-,tetr roqui nol i 4-f Iuoro ndol =1 -yl ,
N (ORS) RP g dORGUBE . S 00P) (OBE) H(BF} 21 LBABhIGRE ] HLRGRE)
P (0) (OR®)N(R5) 5, P(0O) (OR3)N(RSR®), P(0) (ORD)N(R®),,
P(0) (OR5)N(R5),, P(0) (OR6),, P(O) (OR®)5, or P(O) (OR®) (ORS) ;

RS is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally substituted with up to 3 Rl substituents;

RS is H or aliphatic, wherein R® is optionally substituted
with a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring and each R7 is optionally substituted with up to 2
substituents independently chosen from H, aliphatic, or (CHp)p-
Z';

Z' ig selected from halo, CN, NOy, C(halo)3, CH(halo)j
CH5 (halo), -0C(halo)s, -OCH(halo)y, -OCHj(halo),OH, S-aliphatic,
S(0) -aliphatic, SOp-aliphatic, NHp, NH-aliphatic, N(aliphatic)s,
N(aliphatic)R8, COOH, C(0)O(-aliphatic), or O-aliphatic; and

R® is an amino protecting group.

[00280] In one embodiment of formula IV, the following

compounds are excluded:



5-cyano-indol -1-yl, -ethyl -indol -1-yl, 1,2,3,4-
tetrahydroqui nolin-1-yl, 6-trif |uoronethyl-indol-1-yl

WO 28561394 net hoxy-indol -1 yl,- 6-fluoro-1, , PCT/US2004/025827
, 4-tetrahydroqui nolin- 1-yl, 5-chloroindolin-I|-yl,
1-nethyl -1, , - tetrahydroi soquinolin-2-yl,
3-cyano-indol -1-yl, -nejhyl - indol-1-yl, 2-nethyl-6-f
| uoro-qui nolin-4-yl, 5-methoxybenzofuran- 2-yl,
-met hyl -indol - -yI , 5 ,6-dichloro-indol-1yl,
-met hyl indol -1- 6- dlchlor0|ndol-l-yl \ -nethoxy

(a) whed| 2- ig- PptlﬁﬁﬁﬁaéXysvhsabFutqdypyrnzmmia@yb OF ndol
thlazolyi ybotﬁ Rsféi-'é’rlﬁ)ydf | dhq :b(ﬂlls NH, (tgxerl WOl not

benzyl i dene) i ol an- 2,4 -di onle
Optlona13ydSnbshytutedd@damanyyl 7-trif Iuoronethyl 1,2,3,4
ahy roqui_nol. i = hoxy-_1,2.3,4- -
(5] o FARPoqdi RBF-RETLIY , stRPhor I8 Ry Ear)) pyrimiginyl,

isoxazoliyet Byl thiazo3dy4, - bo8hRYRE atd Nofdridyen yland [0289NH,
According_to a ot her enbodi nent , the present
i nvent i es a conpound of formula IV: (1V) ; or
Y Fy eL§! P
chen T $oPRBETRS wbersa BRESORARLE SEbL]DRLET i bHOLE 5 fuo
halo atamsnatlc heterocyclic ring, having up to 4
roa

G0 BRct & TR e hachEhaentiry WKy a B o SRt

1-naphth$1al bphaph€hyl, or 7-hydroxynaphth-1-yl;

(c CV
(d) when Z is pyrimidinyl, S5-methylisoxazolyl, or pyridyl,
both R¢ are hydrogen, and X; is NH, then T is not subtituted
purinyl; and

(e)

NH, then T is not substituted 3H-isobenzofuran-l-one-7-yl.

when Z is thiazol-2-yl, both R¢ are hydrogen, and X; is

[00281] In one embodiment, X' is 0. Or, X' is S. Or X1 is
NR".
[00282] In one embodiment, each R" is independently hydrogen.
Or, each R' is independently Ci1-4 alkyl.
[00283] In certain embodiments, ZY is selected from:
N N— S N-N N— N
e U0 e O by
S s’ S N o
i ii iii iv v
M,
N-N N— NPR NN
52 I J LJL
(0) (@) N N
vi vid viii ix or x

[00284] In other embodiments, Z% is selected from:



optionally substituted with up to two substituents
selected fromR, R4, or R5; Xis 0O, S, or NR;Xis

wa@bkdiosladie, optionally substituted with up to PCT/US2004/025827

[00285]
[00286]

[00287]

[00288]

[00289]

[00290]

[00291]

substituents independently selected fromRL , R4 , or
R5 ; Tis a 8-14 nenbered aromatic or non -aromatic
bicyclic or tricyclic rig1g, having 0-5 heteroatons
selected from, S, N, NH, (0) or SO ; wherein the
phenyl ene ring attached to the sulfonyl is optionally
substituted with up to 3 substituents sel ected fromR1L
and R@ wher {7 aqgigLeach i s independently and

opti gnall y SQ@S i tut }h up to 4 substituents

i ndgpesgdent | y el ect eS8 rrom , R, RBR4 , or R;
R1 |s 0X0, NN(R )Or fNN(R ) ., =NN(R R7 ), R6 or (CH)
- ; nT% 0, 1of ;Ts ha lo, CN, NO, CF, OCF OH SR6

. S(BYRebrabBP, R ,idHordiR &-a.N(R6 ) , NR R8 |
COOH, COOR 6 or OR6 ; or two on adj acent ring atonmns,

takehnt@@b@heemb©@1mentar Fretisy lsededitedy faom:

1, 2- et hyl enedi oxy; |s allphatlc wherein each R2 is

optlonallyN bstltwrg to 2 substituents

i ndepend b sel det8d f ‘f R4, or R5; is a

cycl oal i iC, ar , ocyclic, or heteroaryl
iv-a iv-b or iv-c.

In yet other embodiments, Z" is selected from:

N N o N
A Q-

v-a v-b or v-c.

Or, zZ" is selected from:

o
N N—\ N—N
;o\ ;o\ Iy
oy Oy
ii-a ii~-b or iii-a.

In certain embodiments, Z" is selected from:

>
N—N N—{ N*\
[ )\ )\
LA On s AN
vi-a vii-a or vii-b.

In certain other embodiments, Z" is selected from:
|

2, O O
SN SN SN
viii-a viii-b or wiii-c.

Or, Z" is selected from:

L, Y L



ring is optionally substituted with up to 3
substituents, independently selected fromR2 , R4 or
WORR005/014s ORS , OR6 , OC(OR 6 , OC(OR 5 , EX/Oh10R/@®R5827
, O(QORS5, (ONR) , O(QNR) , GCAONRRS ),
PO (R) , P(O(OR) CP(O(ORE )(CRS5 ), SR6 , SRS
, SCOR6 , S(OR5 SORE’6SOR5 , SO(R6 ) SO (R5 ) ,
SOWH%,SO%,E%RS,Q@RS,Q@O?S C(ORG6
AOR 6, YONR) , AONR) (ONRRG6) , C
(ON (ORB; AR 6, C (QNIR 5 JR6 35 C (ON (BRRS , C
(NO 5()ORR5 , C(NOR)R 6 , C(NOR)R5 , C(NOCR )R 6 ,
[00292] C( NCR1)<R165 NI JimerNR ,Z'NIR Rs6definkR GpOyR For KR
NR C(OR 5 NR C(O 6 R C(OORG6 , NR
[00293] C( O)T{SR %ertﬁ\ﬁlqcif%@ﬁ%entw)gemb&dmgep@ NRTR 8l}l IRR
unsubng)ltN.écB &4, aNRT(ONRNR C(ONRRGE , NRC(ON (R
R SOR 6 NRSOR5, NRSORS5, NR SON(R NR
[00294] so NREIR QtiINR SﬁﬂWQCRi:Emgntt\lR BOiNRaR 6ptiNRa$Oy( Robptituted

N( OR R5, NOR)RG6 , P(O OR
5-6 “‘erﬁ*rif%‘??& ‘W‘@é@‘hﬁ ( , )P(O) (OR§N(R)) , P(0§ )(oée
[00295] )E\l( RIIR &na , er&b&cﬂ)mér@% ANiERNE.) orP iQFb) N(R )

R6 ) , P(O (R) orP(O)( (OR5) ; R5
[00296] i s allcy©¢lota¢1rpmbco,dlra¢ly¢s Het ersommd omnh@hehyényl

optlonaug}gt g@t% {%|#ﬁ§#bs ItUt \%stlté)ﬁé%:%angfndently

uen 613 r aI| wherein
selectodt fooal hylcsubcsyamu etdril\fldfbnébrﬁé‘ﬂ’l}s]ubﬁ}[t umng a]Fky?l | Sy
clo hati c, | , heterocycl or heteroar
alkeny{; nél an'%-{]é Y FP?lﬂ‘Y%?‘F%W%ﬁ’W sca{@tffffzut Y ¥H<§p4to
alkyl) ? 2 16'(1@185 I 5111%91)62,' ReeN@) gt I kghosan e dinyl, 1-
hatic, or (CH
plperldlnyl 1- morphollnyl, or C(0)Ci-4 alkyl.

[00297] In other embodiments, T" is selected from:

@o O3 O O
@E @m Cor Oy
H
S t u v
Cr o3 og
0o
or af

w X ’
wherein T is optionally substituted with up to three
substituents independently selected from halo, cyano,
trifluoromethyl, OH, Ci., alkyl, Cs4 alkenyl, C,.4 alkoxy,

trifluoromethoxy, C(O)NH,, NH;, NH(C;., alkyl), N(C;.s alkyl)a,
NHC(0O)Ci-4 alkyl, or C(0O)Ci.4 alkyl.



Z'; Zis selected fromhalo, CN, NO, (halo) , C
(halo) , CH (halo) -OC (halo) , -OCH (halo) , -OCH
W@ b@bo)3910H, S-aliphatic, (0)- aliphatic, SO PCT/US2004/025827

-aliphatic, NH, NHaliphatic, (aliphatic) ,

(aliphatic) 8 , COOH, (0) ( -aliphatic), or

O aliphatic; and R8 isvgn am no protecting group.

[00280] I n one enbodiment of forrmula IV, the foll ow ng

conmpounds are excluded: (a) when Z is optionally

substituted pyrimndinyl or thiazolyl, both R6 are
[00298] hyd&ogéﬂfl&héeXEC¢§dNﬂrOmhen T is not optionally

substltut d adanant y| (b) when ZAIS optionally

su pyr oy, /ﬁ ri mdiRy |soxazolyl or

t hi both enNhydr dg d Xis NH then T is

not dptlonally su.stltuteo wth up to tw halo

at ons, (c) when poth R are hydjgogen, and X is NH, then

Tisn t 1- napht hyi , 2 naphthyl or

7-h phth < ¢ -n ms pyri mdi nyl,
5- oxazo ‘g pyrl th R are hydrogen
an , t hen ot sub d purinyl , and (e)

when Z it$ thiazol - 2 yl, both R are hydrogen, and is

NH, thgg T is not §@bst|tg§ed

3H i sobenzofuran-1-one-7-yl . [00281] In one
whereineThads nepitionéll liys shbstdtuted witd upOtoxithirgenr .

substituents independently selected from halo, cyano,

trifluoromethyl, OH, Ci., alkyl, Cz., alkenyl, Ci.4 alkoxy,
trifluoromethoxy, C(O)NH,, NH,, NH(C;.q alkyl), N(Ci-4 alkyl)a,
NHC (0) C;.4 alkyl, or C(0)Ci., alkyl.
[00299] Oor, ™ is a tricyclic ring selected from:
dibenzofuranyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, or phenoxazinyl, fluorenyl, anthracenyl, or
phenoxazinyl.
[00300] In certain embodiments, the substituents are
independently selected from oxo, halo, cyano, trifluoromethyl,
OH, Ci.q alkyl, Cs.4 alkenyl, Ci.s alkoxy, trifluoromethoxy,
C(O)NH,, NH,, NH(Ci.s alkyl), N(Ci.a alkyl)s, NHC (0)Cy.4 alkyl, or
C(0)Cy-q alkyl.
[00301] In one embodiment of formula (IIA-1i):
a. X, is -CH,-; -CH,-CHz- or -CH;CH,CH»>-
X,y is O or S; and
C. T is selected from 8-trifluoromethylquinolin-4-yl, 3-
chloro-4-fluorophenyl, 1-naphthyl, 4-chloro-3-fluorophenyl,
6-fluoro-2-methyl-quinolin-4-yl, 2,4-dichlorophenyl, 4-
chlorophenyl, 2,3-difluorophenyl, 2-chloro-4-methoxyphenyl,
4-trifluoromethylpehnyl, 4-chloro-2-fluorophenyl,



[00282] In one enbodi nent, each R is independently
hydrogen. O, each R is independently d -4 al kyl .
WO 0@288J914 n certai n enbodi nents, Z is sel ect edPE€T/UR20044025827
b0 1ii o bovviiowviovii oviii i x or x . [00284] In
ot her enbodinents , Zi s selected fromWi-a i-b or
i-c . [00285] Preferablyg.Z is fornula i-a. [00286] In
ot her enbodi nents, Zis selected from NNN/ // XN
NHHHXxv-aiv-b or iv-c. [00287] In yet other
enbodi nents, is selected from W// V v-a v-b or v-c.
behgod88Pl orathipls2senecfedlt r brPhanyl -Netraaol rShybr

o3, 2, 598388 L0181 3] Ny eahsLIBNL 8, 2.1 5 sel ected
tetrahydroquinolin-2-yl, guinolin-2-yl, isoquinolin-5-yl,

quinolin-7-yl, or 3,5-dimethyl-4-cyanophenyl.

[00302] In one embodiment of formula (IIB-1i):
a. X, is -CH;-, -CH;-CH;-, -CH,CHCH-, or
-CH=CH-;
b. T is selected from benzo[b]thiophen-3-yl, 5-chloro-

benzo [b] thiophen-2-yl, 5-chloro-2,3-dihydro-1H-indol-1-y1,
5-fluoro-2,3-dihydro-1H-indol-1-yl, 8-methoxy-1,2,3,4-
tetrahydronaphth-2-y1l, 1,2,3,4-tetrahydrogquinolin-1-y1,
6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl, 2,3-
dihydro-1H-indol-1-y1, 1,2,3,4-tetrahydroisoquinolin-2-yl,
2-methyl-2,3-dihydro-1H-indol-1-yl, 6-methoxy-1,2,3,4-
tetrahydroquinolin-1-yl, or 3-(t-butylamino carbonyl) -
1,2,3,4-tetrahydro isoquinolin-2-yl.
[NBOﬂ In one embodiment of formula (IIC-i), T is selected
from 4,6-dichloroindol-2-yl, benzofuran-2-yl, l-naphthyl, 2-
methyl-6-fluoroquinolin-4-yl, 5-fluoro-indol-2-yl, 5-
chlorothiophen-2-yl, benzopyran-3-yl, 3-bromo-4-methylphenyl, 2-
(furan-2-yl) -quinolin-4-yl, N—methyl-5—trifluoromethoxy—indol—2—
yvl, benzothiophen-3-yl, 5-fluoro-benzothiophen-2-yl, 2-methyl-
quinolin-4-yl, 6-chloro-indol-2-yl, 6-bromo-indol-2-yl, 2-
phenyl-5-methyl-1,2-oxazol-3-yl, N,6-dimethyl-indol-2-yl, or 5-
3,5,dichlorophenoxy-furan-2-yl.
[00304] In one embodiment of formula (IIA-i):
a. X; is CH,, -CH3CH;, or CHCH,CHjz;
b. X, is O, 8, or NH; and
c. T is phenyl optionally substituted with up to three

substituents selected from halo, cyano, trifluoromethyl,



NN NXvi-avii-aor vii-b . [00290] In certain other
enbodi nents, Z is selected from X viii-a viii-b or

W@ 2005/0¢3914 [ 00291] O, Z i s selected from N NEI/NSN0M25827
\ Nx-aix-b or ix-c . [00292] In one enbodi nments, Z
Is as defined above for Z . [00293] In certain
enbodi nents, R is hydroggn. O, R is unsubstituted C -
4 al kyl . [00294] In another enbodinment, Z is an
optional Iy substituted 5-6 nenbered nonocyclic ring.
[00295] In one enbodinent, is NH O, Xis . 00296]NH

OH} nCger 82kl enBodi ARKEBY , TEF 5L BREAGTEHRORAPHE Hy) NHz, NH2,

n ub. upe bst ts
M B ANE Ty SF Lot eq bz havaC (G ShoR!Lrgr
pykuolmdﬁnyyl 1eptipE€ridahikyl , 1 CRedpladknyl, €ral kOx§,-4
1% b( | uoronmet hoxy, C(ONH , NH, NH(C al kyl), Nd -
a*&Fkyl) , NHQ(OC L alkyl, -pyrrol idinyl , 1-

[00305] pl Pehi GhBYbubda MRERAO! xpyis OF GO @,- 4salkyl o, 082974
I n other enbodi nents, T is sel ect ed from x or af,

NH. wherein T is optlonally substituted with up to three
[00306] In one embodiment of formula (IIIA-i):

a. X, is CH,, -CH;CH,;, or CH,CH;CH;;

b. X, is 0, S8, or NH; and

c. T is quinolin-4-yl, quinolin-5-yl, quinolin-6-yl,
quinolin-7-yl, quinolin-8-yl, isoquinolin-1l-yl, l-naphthyl, 2-
naphthyl, 5Sa,6,7,8,9,%a-hexahydro-dibenzofuran-2-yl,
benzo[1l,3]dioxol-6-yl, benzothiazol-5-yl, indan-l-one-4-yl,
benzo(1l,2,5)oxadiazol-4-yl, indol-4-yl, 4-methyl-chromen-2-one-
7-yl, indol-5-yl, benzo-[1,2,3]-triazin-4-yl, or benzimidazol-2-
yl, wherein T is optionally substituted with up to three
substituents selected from halo, cyano, trifluoromethyl, OH, Cl-
4 alkyl, Cl-4 alkoxy, trifluoromethoxy, C(O)NH,, NH2, NH(Cl-4
alkyl), N(Cl-4 alkyl)2, NHC(O)C1-4 alkyl, 1l-pyrrolidinyl, 1-
piperidinyl, l-morpholinyl, or C(0)Cl-4 alkyl.
[00307] In another embodiment of formula (IIIA-1i):

a. X, is CH,;, -CH,CH,, or CH,CH,CH:;

b. X; is 0, S, or NH;. and

¢. T is quinolin-5-yl, 2-naphthyl, 5a,6,7,8,9,9%a-

hexahydro-dibenzofuran-2-yl, benzo[l,3]dioxol-6-yl, 8-

fluoroquinolin-4-yl, 2-methyl-benzothiazol-5-yl, 7-

trifluoromethyl-quinolin-4-yl, indan-1l-one-4-yl,

benzo[1l,2,5]oxadiazol-4-yl, isoquinolin-1-yl, indol-4-yl,

5,7-dichloro-2-methylquinolin-8-yl, 7-chloro-quinolin-4-yl,

4-methyl-chromen-2-one-7-yl, quinolin-8-yl, 5-chloro-



substituents independently selected from hal o, cyano,

trif luoronmethyl, OH C _ alkyl, C2-4 al kenyl, alkoxy,
Wa eeosloudnonet hoxy, C(ONH, NH, NH (C - al kyl PCT/NSI004/625827

alkyl) , NHC(OC L alkyl, or C(OC L alkyl.[00298] O,

Ti s selected from N Z aa Hac a or ae, wherein T is

optionally substituted-sict-h up to three substituents

i ndependent | y sel ected from hal o, cyano, trif

| uoronet hyl, OH, . aIkyI : C2 4 al kenyl , alkoxy,
trif uor hox C(O) NH(C3”%4 al kyl ),
h{agH R T GRS B RSy Sy DI, 2] -

tﬂ_laﬁllﬁl-élﬁﬂlyd-lﬂll.[dftg-cﬁﬁ&ﬂtﬁrg-élf-rﬂm &%quﬂﬂnﬂﬂyl or
car bazol yl, acrldlnyl phenazi nyl”, phenot hi azi nyl
2 ﬁﬁ%mjaﬁwo Hf‘leifdf]eﬂyl ant hr acenyl or phenoxa2| nyI

t di { b It t
[00308) ndfe)‘&)gér})(%ll’;1 njtljllk}’/qg({elag%:t eg{n‘oo I msn C}éﬂ“@ g’y . li:le%%se T ©

1nventiQmwpmmHidés OHoraddodd Héy;ﬁ§>KQﬁyhﬂjﬂ @r)al koxy,
trifluorq]ge xy, O)NH NH , NH(C al kyl), N(C al kyl)
, NHC (0) 2ér C(O)C al kyl . [00301] | n one
wiesrhorh rent  of forrrula (ITA i)

Ty is a 8-14 membered aromatic or non-aromatic bicyclic or
tricyclic ring, having 0-5 hetercatoms selected from O, S, N,
NH, S(O) or SOy;

L11 is -(X1)p- (CHRD) - (X3) -Ry;

wherein:
p is 0 or 1;
r is 0 or 1;
X1 is O, 8, or NRx, wherein Ry is H or Ry;
Xy is RZ;
Ry is -C(0) -NR2-;

Lpp is OC(0), C(0)O, S(0), SOz, N(R5)SO;, N(R®)S0,,
SOoN(R®), SO,N(RE), C(O)N(R5),.C(O)N(R6), NR>C(0), NR6C(0),
C(NOR®)R®, C(NOR5)R6, C(NOR6)R5, C(NORS)R6, N(R5), N(RS),
NR5C(0)0, NR6C(0)0, OC(0)NR5, oC(0)NRE, NR5C(0)N(R5),

NRSC (O)N(R®), NROC(0)N(RS), NR6C(0)N(RE), NR5SO,N(RS),
NRS0,N (R6), NR6SO,N(R5), NRESO,N(RE), N(ORS), or N(ORS);

A is a 5-7 membered monocyclic aromatic ring, having 0-4
heterocatoms;

Z is 2-thiazolyl;



a. Xi s-CH-; -CH-CH or -CHCHCH -

Oor S; and ¢ . T is selected from8-trif
wo casomdthyl qui nol in-4-yl, 3 - chloro-4-f | uorp@ihes004/025827

1- napht hyl, 4-chloro-3-f |uorophenyl , 6-f

| uor o- 2- et hyl - qui nol i n-4-yl , | 4-dichl orophenyl, 4 -

chl or ophenyl , ,3-dif F8arophenyl,

2-chl or o- 4- met hoxyphenyl , 4 -trif |uoronethyl pehnyl

4-chl oro- 2-f Iuorophenyl , benzo

wk{e_l_lr% %‘%\a 2q1,5 e ¥1§ gyg%ggél:éggg%?}zfogﬁbéglitugg 2Qith
up to %g%%ﬁg%%{ln_ 1ﬂhéﬁﬁé'l ﬂdéﬁé&@”s%}ected from R1,

-yl', quinolin-
R2, R3;ayanophety! . [00302] In one enbodi ment of fornula
(IIB-|) ca. Xis-CH- -CH-CH-, -CHCHCH-, or
Rl GrGhko, b=NN(1R§)sz,se4mt¢m7d2fr@mm(e«§R7), R® or (CHy)p-Y
[ b] t hi ophen-3-yl, 5-chl orobenzo [Db]thiophen-2-yl,

b, Xi s

n5ighd orb- 3 di hydro | Hindol-1-yl , - luoro -2, 3-
dj hyd -1 H d I - -yl - met h 2, -
Yt%ﬁ%ﬁr oga 'n Y P2 n. cgﬁg,y PCf':ge OHOXySR]s s(’o% R6, SO,R®, NH,,
etrah qU|noI|n I met hoxy-1 ,
NHR % al}’% é) ﬁﬁ?c}géz 013/|0Rdé:20¢r di hydro
-Ikk%ndol 1- yI 2 3,4 - rahydr0|squ|noI|n- -yl o,
W%@wnwﬁ%w&%MMm takgn togailifgey TOX 3,4

sechy SRS 9RL DLty (1 1 am by

REMDOUL TEPha©f ¢ f Ofiiattati  |deh )RS ik iIchiSRIeall8d substituted
with up to 2 substituents independently selected from R1, R4, or
R3;

R3 is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally substituted with up to 3 substituents,
independently selected from R1l, R2, R% or R3;

R4 is OR5, ORS, OC(0)RE, OC(O)R5, OC(O)ORE, OC(0)ORS,

0C(0)N(R6) 5, OC(O)N(R5),, OC(O)N(R6RS), OP(0) (OR®),,

0P (0) (OR5),, OP(0) (OR®) (OR5), SR6, SRS, S(O)RE, S(O)R5, SORS,
SO,R5, SO,N(R6),, SOoN(R5),, SOoNRSRE, SO3RE, SO3R>, C(O)R3,
C(0)OR5, C(O)R®, C(O)ORE, C(O)N(RE)5, C(O)N(RS)y, C(O)N(RORS),

C(O)N(OR6)RE, C(O)N(OR5)R6, C(O)N(OR6)RS, C(0)N(ORS)R5,

C(NORS)R6, C(NOR6)R5, C(NORS)R6, C(NORS)R>, N(R®),, N(R®),,

N(R5R6), NRS5C(0)RS, NR6C(0)R®, NROC(O)R5, NREC(0)ORS,

NR5C (0) OR®, NR6C(0)OR5, NR5C(0)OR5, NROC(O)N(R®),, NREC(O)NRSRS,
NR6C (O)N (R5) 5, NR5C(0)N(R6),, NR5C(O)NRSRS, NRSC(O)N(R3),,

NR6SO,RE, NRESO,R5, NRSSO,R5, NROSO,N(RS)5, NRESO,NRORS,



from4 , -dichloroindol-2-yl, benzofuran-2-yl,
1-napht hyl, 2- nethyl-6-fluoroquinolin-4-yl,
w® 260500904 i ndol - -yl, 5- chlorothi ophen - 2y-PCT/US2004/025827
benzopyran 3--yl, 3-brono-4-nethyl phenyl, 2-
(furan-2-yl) -quinolin-4-yl,
N- et hyl -5-trifl uoronetBéxy-indol -2- yl,
benzot hi ophen-3-yl, 5-fluoro-benzot hi ophen-2-yl,
-met hyl - quinolin-4-yl, 6-chloro-indol-2-yl,
6- hr ono-i ndol - 2-wyl,. , 2-
NRGSOz%@?gng 3 ﬁﬂ?&%ﬂ%% SESSORIARE) 2 NN (ORF) Rt (ORRABP - -
-yl , or 5- 3,5, dichl grophenoxy-furan-2-yl . 0304] In
N (0RS) Bihe TG0 o c® (1) N Eg 21 B ) 1O & SR o
(%:?I, qQr CHCHCH;Sb.g'sG, S, or NH, and ¢ . Tis
P (O) (ORsh@hdA>)apt i BRI SRV R Utred® @1 PRTE N E P iaree
S bsé#étjents sel ected from halso, cyano, trif e 5
P (0) (ORUGF Gibthy B @, (QRRH /, BARMR> ) tori FAtudt GRetFOX Y OR>) i
C(ONH NH2 , NH(C -4 alkyl), N(O-4 al kyl) ,
RNHE O Gydleakiphatiic pwmdl.i diepgrocyqdiiser quihgperoaryl

_ _1-norphol inyl, or ,C(O%dal,k | . [0030%}[In one
ring ipARJARMLY jSubstgtug @%%&P X9 S NH gEEddeent s
one e}g‘oodi nt, of. fornul a.(lIJéAi) i (a% 4
RCI—Jrs, rob—ﬁf%ﬁ‘—i&;l%’ .er:;%x?elsn }4 S,l%ro%ﬁjﬁdnfi%ycss.u t|l(sgdte
with a G r%q_l\g&flt-lyéntgui nolin-5-yl, quinolin-6-yl, quinolin
-7-yl, quinolin-8-yl , isoquinolin-1-yl , 1-naphthyl,
R2-is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring and each R7 is optionally substituted with up to 2
substituents independently chosen from H, aliphatic, or (CHjy)p-
Z;
Z is selected from halo, CN, NO,, CF3, OCF3, OH, S-
aliphatic, S(0)-aliphatic, SOg-aliphatic, NH3, N-aliphatic,

N(aliphatic) g, N(aliphatic)R8, COOH, C(0)O(-aliphatic, or O-
aliphatic; and
R8 is an amino protecting group.
[00309] In one embodiment of formula V:
(i) when:
Lpp is SO, N(R5)S0,, N(R6)SO5, SOpN(R3), SOoN(RP),
C(O)N(R5), C(O)N(R6), NR5C(0), or NROC(O);
A is optionally substituted 5-6 membered monocyclic
aromatic ring with 0-4 heterocatoms independently selected from
N, 8, oxr O;

X, is optionally substituted methylene or ethylene;



napht hyl , 5a, 6, 7, 8, 9, 9a- hexahydr o- di benzof ur an- 2-yl ,
benzo [1, ]dioxol-6-yl, benzothiazol-5-yl ,

WO p@anidsione- 4-yl, benzo [1, , ]oxadi azol - 4-yl PCT/US2004/025827
i ndol -4-yl, -nethyl-chronmen-2-one- 7-yl, indol-5-yl,
benzo- [1, , ]-triazin-4-yl , or benzi m dazol-2- yl,
wherein T is optionally.,substituted with up to three

substituents selected from hal o, cyano,
trifluoronmethyl , OH d- 4 alkyl, d-4 alkoxy,
trifluoromethoxy, C(ONH, NH2 , NH(A -4 al kyl),

N( CI' 4isl &yl 9pt i NHO Dy Gulktaltoted -pygedlaramatyde  1-
. _piperidinyl, 1-nmorpholinyl, or (OC-4 alkyl. [00307]
bicyclignrim@t festehboenheining ¢of hate aatons Jindgpendentsly

- v DIeCHCHCH; b. is 0, S or NH. and
SeleCteé}Er?mﬁ§18%2H%?i%iS-yl, 2-napht hyl, 5a, |,

the®ahexahydr o- di benzofuran-2-yl, benzo [1, ]dioxol -
b-yl 8- luoroquinolin-4-yl
2-n§t%§llbenzothiazol-5-y|, 7- trifluoromethyl-quino
in- -yl, indan-|-one-4-yl , benzo [1, 2,
] oxadi azol -4-yl , isoquinolin-1 -y , indol-4-yl, 5,
(11 Yi ¥B¢BF 0- 2- net hyl qui nol i n- 8-yl |

qui e Ta-2051 M UeAio; ST SRR fa iR e

com oIl B obesr wigsl )y
2- Nt Dy ot 801 Iy Bsitbst 1 £ 0OS983 - Akerisk RgA tioscyclic

al ternate enbodi nent, the present invention provides a
aromatigonpeandikavPng rekprpateny independently selected from

N, S, or O;

p is 1;

X, is optionally substituted methylene, ethylene, or

propylene;

T, is an optionally substituted fused aromatic bicyclic
ring system containing 0-4 heteroatoms independently selected
from N, O, or S;

then:

X, is not O or S;

(iii) when:
1,1 is —O-CH,-C(O) -NH-;
A is phenylene;
Ipz is —-S(0)2-NH-;
then:

T, is not any of the following:



T--Lu - A--L22- Z; wherein: T is a 8-14 nenbered
aromati c or non-aromatic bicyclic or tricyclic ring,
whansodd 5 het eroat ons selected from, S, N PCNHS2004/025827
S(O or SO; Lis - (X) - (CHR1L ) - (X )-Ry; wherein:
pisOor 1; risOor 1,; Xis 0, Sor NRX, wherein
Ris Hor R; Xis Ry4A&~C(O -NR2 - ; Lis OC(O),
C(OO0 S(O, SO, N(RJSO, N(R6 )SO, SONRS5 ), SO

N(R6 ), (ONRS5) , ONRG6 ), NRCO, NRJO),
(NOR5) 6, (NOR5S ) 6, (NOR6 ) 5, (NOR6 ) 6, N(R5
, N0 O NR QO O(ONRS5, O(ONR G

®) ,
NR)C(ON(RS) ., NR
R6 ), NR SONR 5

>

(
7 is a 5-7
ed/nocycllc aromatic|ring, h ng 0-4
=20t hi azoPyI} ;wherein each of A, and
Z is opikionally qubstituted with up to 4 suitable
substituents indepgndently (seldcted fromRlL , R2 , R3
, R4 , or RS ;

o

(iv) when:
Ly; is —-S-CH,-C(O) -NH-;
A is phenylene;
Lips is -S(0)-NH-;
then:

T, is not any of the following:

% g Ii ]| Nj{

methyl, n-propyl, isopropyl, allyl, benzyl, or phenylethyl.

, wherein B is hydrogen,

[00310] Preferred embodiments of Lii, L2z, rR1l, RZ2, R3, R4, RS,

R6, R7, and R8 in formula (V) are as described above for formula

(I).



Rl is oxo, =NN(R) , =NN(R) , =NN(R R7 ), R6 or (CH)
-Y; nis 0, 1 or 2; Yis halo, CN, NO, CF, OCF , ,
WERBS018(O)R 6 , SOR6 , NH, NHR 6 , N(R) , IMNR/B32004/025827

COOH, COOR 6 or OR6 ; or two on adjacent ring atons,

taken together, form1, 2- nethyl enedi oxy or

1, 2-ethyl enedi oxy, R2 igsaliphatic, wherein each is

optionally substituted with up to 2 substituents

i ndependently selected fromR4 , or RS ; R3is a

cycl oal i phatic, aryl, heterocyclic, or heteroaryl ring
[00311] is aptiedahbytsubspitfitededi hbofimens, SRPSLst 40055 NR2 -

i ndependently selected fromRL , R, RA or RS ; R4 is
[00312] QQ5ACC@qsilng(ﬁeof.Rpgefew@)) gn@odlwg) ORLeis DRI ER

memberea ér%%%%%ggﬁr)n?n a E§%Eﬂp%c§céﬁ%NgR E%ﬁ%YC£§§f¥£ng,

having 8( @eRe€oat5(). REMor&8GREFEEBDYy, B ﬁ.Bﬁn)aphtﬁyN(R C)r, T
SONRR6 , SOR6 SORs , Q(ORs , OORS , (OR 6 ,

is anth@@@kﬁ316 ACCOrNiRg) to &OrNtRrhateChQrdl Re&be¥red
emboainGh NeCR LRE CLOINOR 10 GLON e Vs M
[00313] ) F® N&fﬁhhngN(:gN%{ E%%%{Bgd) NERQ%%E oT1 kR %((glggf
membere? HBOQEGMEROQ HBnCQ%o&E@li bi REQQDHB gﬁlcyéEﬁgx ﬁ&R

ON(R6 ) , NRCON R C(0) "N (R5 )
having NR 59 R6 hetRRoSEORS stfsoah%y 1NRESD hREeyoaROBo. NRMore

preferagéeﬁ S}.é\l(g é 14 Nﬁgn%%f\& %Pomam Sigéy%:’l:zc rln%?6 Ha\?lng

up to 5 heteroatoms. Or, T; is a 8-14 membered non-aromatic
bicyclic ring, having up to 5 heteroatoms. Exemplary bicyclic
rings include quinolinyl, isoquinolinyl, benzofuranyl,
benzothiophenyl, quinolinyl, isoquinolinyl, benzofuranyl,
benzothiophenyl, indolizinyl, indolyl, isoindolyl, indolinyl,
indazolyl, benzimidazolyl, benzothiazolyl, purinyl, cinnolinyl,
phthalazine, quinazolinyl, quinaoxalinyl, naphthylirinyl, or
pteridinyl.

[00314] According to another preferred embodiment, T, is a 8-14
membered non-aromatic tricyclic ring, having up to 5
heteroatoms. Or, T, is a 8-14 membered aromatic tricyclic ring,
having up to 5 heterocatoms. Exemplary tricyclic rings include
dibenzofuranyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, phenoxazinyl, acridinyl, phenazinyl,

phenothiazinyl, phenoxainyl, or carbazolyl.

[00315] According to a preferred embodiment of formula (II), A
is phenyl.
[00316] According to another preferred embodiment of formula

(IT), A is a 5-6 membered monocyclic aromatic ring having 1-4



NNOR)RS , NNOR)R6, P(O (OR6 )N(R6 ) , P (O
(OR6 )N (RR6 ), P(O (OR)NR) P(O (OR)NRR6 ),
WE2(P1P0R )N (R6 ) , P(O (ORS)N(RS) , P(O (BRBEUY2004/025827

P(O (OR) , or P(O (OR6) (OR5 ) ; Ris a

cycl oali phatic, aryl , heterocyclic, or heteroaryl

ring is optionally substSiétuted with up to 3

substituents; R6 is Hor aliphatic, wherein R6 is
optionally substituted with a R 7 substituent ; R7 is

| oa) i |G I\ et.er lLic roar wl.
hetero%%sc'an y%%%%%%eﬁaasgl&’p’t i‘ondl I%;yi lﬂrbeéqbl@torlrjetdqurgo\?\ﬁcﬁ’%iﬁ %o
aromat Pc stirsd iHaweinis 1 +8lapeimiesddomLho®erglemH rings include
_ | jphatic,, or ( ). -.Z,; Z.is selected from hal o, CN,
eniazofi]  igertii ey, (5hi&iatati o CROBE ARGy
oxazolyB| | Pk LzoNH , Medd PIAYIC, doald 181 C)imidazolyl,
(aliphatic) , COOH, (0) (-aliphatic, 'or O - aliphatic,
pyrazobnl, PBridingl ardyiolpratmect my ol [ o309iazinydne
Lo odi rmula V: () when : Lis SO, NRS)SO
trlaz“,ﬂ%(%% l‘;gg‘? SN(R5). SONNR6 ), C(ONR) .
[00317] C(OMREE )1 NRIH& , extvmpiR ¥ Qompdursiopi atad Ipresent
‘ substituted 5-6 nmenbered nonocyclic aromatic ring with
1NVent RN het er oat ons i ndependent |y sel ected fromN, S, or
0;

[00318] The compounds of the present invention may be readily
prepared by methods well known in the art. An exemplary method
for synthesizing certain compounds of formula (I) is illustrated

below in the schemes.



X is optionally substituted nmethylene or ethylene;is

an optionally substituted fused aromatic bicyclic ring
way@smmoecont ai ni ng 0-4 het eroat ons i ndependent PET/US2004/025827
selected fromN, O or S; then: r is 1 ; (ii) when: L
SO, N(R)SO, N(R)SO, SONR5) SONRG6),
CONRS5) C(ONR6I)37-NR C(O, or NRC(O; Ais
optionally substituted 5-6 nenbered nonocyclic
aromatic ring with 0-4 heteroatons i ndependently
selected fromN, S, or O; pis 1, Xis optionally
Léibstitut ed nmet hyl ene, ethylene, or propylene; is an
optionally substituted fused aromatic bicyclic ring
system contai ning 0-4 heteroatons independently
selected fromN® O, or S; then:_.Xis not 0 or S ;
(iii) when: L is[l- 0 -CI—I-C(O)-NI—II_-l;NAis phenyl ene; L

+ [

Scheme

Tr—sSt@)p NA(X2)g—C—LG 2 A—L,
(AA) (BB)
)
I
Ty X4)p (X2)g C—NH A Lo Z
(I
[00319] In Scheme 1 above, the synthesis of compounds of

formula (I), wherein Ry is an amide (-C(0)-NH-) is illustrated.
Compound of formula (AA) is coupled with an amine of formula
(BB), wherein Ty, X;, X2, P, 4, A, L;, and Z have the meaning as
defined in formula (I). LG is any suitable leaving group.
Suitable leaving groups useful in the method of Scheme 1 are
well known in the art. See, e.g., "March’s Advanced Organic
Chemistry", 5*® Ed., Ed.: Smith, M.B. and March, J., John Wiley
& Sons, New York: 2001,



then: T is not any of the follow ng:(iv) when: i s
-SCH-C (O -NH; Ai s phenylene ; L - S (O -NH;

W0 b@s/013916 not any of the following : o or , WAET/E52008025827
is hydrogen, nmethyl, n -propyl, isopropyl, allyl,
benzyl, or phenyl ethyl . [00310] Preferred
enbodi nents of L, R1-88R2 , R3, R4, R5, and in
formula (V) are as descri bed above for forrmula (D
.[00311] According to a preferred enbodinent, Ry is

-C(Q-NR 2 - . [00312] According to a preferred
[00320] enb?&’hr?gﬁat,A'i s a 8-14 nmenbered aromatic or

n@n-abomati c bicyclic or trigcyclic ring, having O
e‘k\ﬁ«?oatorrs. More preferabl is naphthyl . O, is

h

pthraceRyl . According to al t &fep nor e preferred

errbo is tetrali nyflor dé@ﬁyl. 003N3]

geordrvg tHp preferred embodinent, is a /
nmbered ar¢natic or non-aromatic bicyclicor

tridyclic rRNg, having up to 5 hefieroatons, preferably
1 or 2 heteroatons. Mire preferably, is a 8-14
menbered aromati c |bicyclic ring, having up to 5
heteroatons. O, i|s a 8-14 nenbered non-aromatic

IA

Reaction of 1 and ii (step a) in pyridine and DCM at room
temperature (rt) yields IA.

[00321] Scheme B:



bicyclic ring, having up to 5 heteroatons. Exenplary

bi cyclic rings include guinolinyl, isoquinolinyl,
whewzoi3ow anyl , benzot hi ophenyl, qui nolinyl, PCT/US2004/025827

i soqui nolinyl, benzof uranyl , benzothi ophenyl ,

i ndolizinyl, indolyl , isoindolyl, indolinyl,

i ndazol yl , benzi mi dazolgd, benzothiazolyl, purinyl,

ci nnol i nyl, phthal azi ne, quinazolinyl, quinaoxalinyl |,
naphthyl irinyl, or pteridinyl . [00314] According to
anot her preferred enbodi nent, is a 8-14 nenbered

Sggbonatlc tricyclic rdng, having up to 5
he roatons. O, is a 8-Jl4 nmenb C@g&gronatic tricyclic
NI ng, ng up to Hpete ggeﬁﬁi. pary tricyclic
Fgl ngde di benzof uranyl |, car_ba . acridinyl,

kenazi nyl , Nphenot hi azi nyl , phenoxaziayV, acri dinyl,

phenazi nyl , | henot hi azi nyl phenoxalnyl or

carbazolyl.R 00315] Accordlnd to a preferred

enbodi nent of fornula (11) , Ais phenyl . [00316]

According to another preferred enbodi nent of fornula

(1) , Ais a 5-6|menbered nonocyclic aromatic ring

ing 1-4heteroatioms. More preferably, Ais 5-6

qpbocycllc aromatic ring having 1-3

oat Exenpl ary rlngs i ncl ude thiazolyl,
[ oth|NZ6Iy i adi zonI hi aphenyl , furanyl,
oxazol yl Q -zoI ¢y| triazolyl,
i mi dazahyl, pyraz¥iyl, >byr|d|nyl i di nyl,
pyrazinyl, pyrida knyl triazinyl) pyrrol yl
R
IA

The coupling of i1 and ii (step a) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or BOP and TEA in CH;CN at rt
vields IA.

In the schemes below, R® is as defined for RV.
Scheme C: Scheme C provides an alternative synthesis for

compounds of formula IA.



[00317] FIGURE 1 recites exenpl ary conpounds of the

present invention. [00318] The conpounds of the
w@e@sonmo14 nventi on may be readily prepared by PEr/Hsmg4/025827

well known in the art . A n exenplary nethod for

synt hesi zing certain conpounds of formula (1) is

illTustrated below in thg schemes .Scheme 1 : (Xi) (X

J)g CLG+HNAL Z(AA (BB) (X) (XCNH- -A (11)

[00319] In Schenme 1 above, the synthesis o f conpounds

of formula (1), wherein Ry is an amde (- (O-N+) is

iQIustrated Corrpound of for (AA) is coupled wth
H%Ln\ wréaf formula {BR) .. v‘gmn X P q, A,
?&‘hd Z hthe meani ng as”deWN"ne (Xz)a forh‘(l)
abl e | eavi ng group. eSUItab| e le

LGIS any s
groupé useful in the method of Schefe 1 are well known
o. o inthe art. See, e.g., "March's vanced Organic
Ny~ _Chemi $try", 5th Ed., Ed.: Smith, /M. | yand March, J.,
HO™ hn l ey & Sons, New York: 2 O0O[l.[0p320] Schene A :
a X)) L uzZV - (Xi)c
l
RS
Y
\\// \\//
O I o, o ©\ (X
0y @ )\o@q/ - RO

111 iv

OSNF

NH,

@
CL/”\
©

(Xz)
1A

The coupling of i with anilines (step a) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or isobutyl chlorocarbonate and
TEA in DCM yields ii. Reaction of intermediate ii with ClSO;H
(step b) under refluxing conditions gives iv. Reaction of ii
ClSO3H at 0°C (step c¢) gives intermediate iii. Coupling of
intermediate i with aminosulfonic acids (step d) using HATU and

TEA in pyridine under mircrowave conditions at 200°C, or BOP and



N NIA Reaction of i and ii (step a ) in pyridine and
DCM at roomtenperature (rt) yields A [00321] Schene
w®2005/0§3419 + HXi T U R I A The coupling of i aPgdr/ius2004/025827
(step a) using CDI and DVA under refluxing conditions,
or HATU and TEA in pyridi ne under mrcrowave
conditions at 200 C, oP1BOP and TEA in CH CN at rt
yields A In the schenes below, Ris as defined for R
. Schene C : Schene C provides an alternative
: esi.s..foy. ounds | acl
ren in PR < 1R EORC R ek Lt O abfrida e cptfiee
S0.C1 (esepgeCDiiahdsDMA. uRlleprnatively, reaction of intermediate

iii with cyanuric chloride and TEA in acetone under microwave
conditions at 120°C (step e) provides iv. Reaction of iv with
various amines (step f) in pyridine at room temperature yields

IA.

Scheme D: Scheme D provides useful intermediates for Schemes A

and B.

SN : “NH, @\ O P

The reaction of intermediate 1 with amines (step a) in pyridine
at rt yields ii. Reaction of intermediate ii with tin in 10% HCl
(step b) under refluxing conditions gives iii. Reaction of iv

with amines (step ¢) in pyridine, followed by treatment with 10%

NaOH provides iii.



refluxi ng conditions, or HATU and TEA in pyridine
under mrcrowave conditions at 200 C or isobutyl

wa@ kosoovas bonate and TEA in DCM yi el ds ii. ReaptT/082004/025827
internediate ii with SO H (step b ) under refluxing
conditions gives iv. Reaction of ii AQSOHat 0 C
(step c) gives intermedédzmte iii. Coupling of
internmediate i with am nosul fonic acids (step d) using
HATU and TEA in pyridi ne under mrcrowave conditions

Scheme Eggégggweop %ﬁsgfﬁggﬁgfgyngheﬁﬁ§hfgycﬁgwé%g%g% bf' ormula

iv. Alternatively, reaction of internediate iii vvlth
cyanuric chloride and TEA in acetone under m crowave
conditions at 120 C (step ) provides iv. Reaction of
iv with varigqus.amnes (step f) in pyridine at room
tenperature vyi elods I A, Schenme D : Schene D provides
useful internmad @SLC? or Schenmes A and B . NH NH, NHAc

V The reactim_oLLnLeL;QSi ate i with amnes (step a)
dn @yrldl ne at rf yieldsX\i. Reaction of internediate
htinin 10%HO (st ) under refluxing
Nco gives iii. Rea@uot O/ with anmines (step
c ) i, di ne, followed u-~ witd 10% NaCOH
provi des i1i.idchgme ; Schenme E ‘ nt h@SIS

for compounds of orr[qéla

HO /

Xin
- O

B3
O/Kx ‘\@

1A

Reaction of i and ii (step a) in pyridine and DCM at rt yields
iv. The coupling of i and iii (step b) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or BOP and TEA in CH;CN at rt
yields iv. The reaction of iv and v (step c¢) under alkylation
‘conditions provides IIA. These alkylation conditions include NaH
and K,CO: as bases, DMF, DMSO, and THF as solvents, under rt,

microwave, and reflux conditions.



HA. iii N H X A Reaction of i and i (step a) in
pyridine and DCM at rt yields iv. The coupling of i
wan@sioiisi{ step b ) using CDI and DVA under ref PORURZ04/025827

condi tions, or HATU and TEA in pyridi ne under

mrcrowave conditions at 200 C, or BOP and TEA in CH

CN at rt yields iv. Thegsreaction of iv and v (step c)

under al kyl ati on condi fions provi des HA. These

al kyl ati on conditions include NaH and K CO as bases,

DMF, DMSO, and THF as sol vents, under rt, m crowave,

and reflux conditions. Schenme F : Schene F provides

S | nter [.at es for. Sch A-G. E . . tOn |V
scheme #5 Sdhond' SIS e IR i aE e Ry ReTie A7C
E. conditions provides internediate iii. These al kyl ation

condi tions include NaH and K CO as bases, and Nal can

be added. Sol vents include DM, DVMSO and THF, and

reactiongconditions jnclude r ,o

Xi~
+ X1
@ EtO/U\Xz/ - Etc’)J\xz/ \®
i iii

l N
Y

o
= HO)J\X/X1\®
2

0
X
m))\xz/ ‘\®

v v

The reaction of i and ii (step a) under alkylation conditions
provides intermediate iii. These alkylation conditions include
NaH and K,CO; as bases, and Nal can be added. Solwvents include
DMF, DMSO, and THF, and reaction conditions include rt,
microwave, and refluxing conditions. The reaction of i and ii
(step ¢) in H,O0 and NaOH provides intermediate iv. The reaction
of intermediate iii (step b) using 2N NaOH, or H;O in DMA under
microwave conditiong yields iv. Treatment of iv with oxalyl

chloride or thionyl chloride provides v.

Scheme G: Scheme G provides a synthesis to compounds of Formula

IIB.



m crowave, and refluxing conditions. The reaction of i
and ii (step c) in HO and NaOH provi des internediate

WO 2005014 eaction of internediate iii (step b PCTIEEI004/025827

2N NaOH, or H O in DVA under mcrowave conditions
yields iv. Treatnment of iv with oxalyl chloride or
thionyl chloride provites v . Schene G ; Schene
provi des a synthesis to conmpounds of Fornula UB.H 111
A" "XJz) The coupling of i and ii (step a) using CD
and DVA under refluxing conditions, or HATU and TEA in
pyridi ne under mrcrowave conditions at 200 C, or BOP
and TEA in CH CNat r ields HB. Reaction of i and
iii (step a) inJkyri and DCM at rt yields HB.
Schene H ;i Séene K provi des—an al ternative synthesis
@\ Qg fonpounds of Fornul a 11 WM H 111 V IIB The

! 1 w0
N g of T Wih aniTines\(gten 4 SMNg | an
Hm@fl uxi ng €®nditions, or TEA /®NA
C Xoor

pyri df neNdgpder m rcrowave conditions at 2

i sobutyl chl oroca boi@and
i
Cl/lKX B

11 2

The coupling of i and ii (step a) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or BOP and TEA in CH;CN at rt
yields IIB. Reaction of i and iii (step a) in pyridine and DCM
at rt yields IIB.

Scheme H: Scheme H provides an alternative synthesis to

compounds of Formula IIB.



TEA in DCMyields ii. Reaction of internediate ii with

C SO H(step b ) under refluxing conditions gives iv.
w@Re@siym of iiCSOH at 0 C (step c) gives  PCT/US2004/025827

intermediate iii. Coupling of internediate i with

am nosul fonic acids (step d) using HATU and TEA in

pyridi ne under mrcrowage conditions at 200 C, or BOP

and TEAin CHCN at rt yields iii. Reaction of
internediate iii with SOC (step e) yields iv.
Al ternatively, reaction of internediate iii wth

cyanuric chloride and TEA in acetone under n crowave
conditions at 120 C (step e) provides iv. Reaction of
iv with various amnes (step f) in pyridine at room
tenperature yields HB. Schenme ; Schene I provides a

synt@esi s conpounds, of Fornul a he
co n ang—+—{st-ep—a)—»si n
HeX | uxXag condi tions, or HATU and yr Q

under mircrowave conditions at 200 C, dﬂ BOP and TEA
in CHCNat rt yields HC. Reaction of i and iii (step
a) in pyridine and DCM at rt yields HC. Séhene J

Schene J provides an alternative synthesis for
coprpounds of Fornula HC. HO 111
d c b
‘Vl Y
Q\';D e Q\4¢O
LA WO i O W
" @ 4G
N Xg N/U\XZ
H H
il iv
f

O
N\ #
O &
N X
H 2

1IIB
The coupling of i with anilines (step a) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or isobutyl chlorocarbonate and
TEA in DCM yields ii. Reaction of intermediate ii with ClSO;H

(step b) under refluxing conditions gives iv. Reaction of ii



C The coupling of i with anilines (step a ) using CD
and DMVA. under refluxing conditions, or HATU and TEA
WO oospLiogi ne under mrcrowave conditions at 20BCTZUS2004/025827
i sobutyl chl orocarbonate and TEA in DCMyi el ds i
Reaction of internediate ii with CSOH (step b )
under refluxing condittr®fs gives iv. Reaction of ii
CGSOHat 0 C(step c ) gives internediate iii.
Coupling of internmediate i with am nosul fonic acids

tep,d) using HATU and .TEA | yri.di.ne under.
C1505H %ﬁgrgr%wga%teesé:o digtli%ensgqg}t%t?déa?ceorl dzi)ﬁlgﬁﬁgg % cH
interme@iagle rt wiit®l dminbsulReadti apids i(Btepnddi aséngi HATU and

., WthSO d (step e) yields iv. Alternatively, reaction
TEA in é’ﬁfrl%‘?tlé‘rerré‘&d&treﬁlFF}éﬁWPNec?SﬁE}EF&OBﬁI 8Fi 4803Ry TEATR and
TEA in RE[ERNGLUPLE) 181 GE0VRYE ROAGEIHQNSE aindeBnda{SE&Pif) with

provides iv. Reaction of iv with various amnes (step_,

SO,C1l (pfrepnepyridgifde av.rbbhereapévetyr ergaetien HBE Seherpe@iate

. . [ i.s_f

55 v, SRR RAAVARS Ao BSOS oL LA 0L ouave

condit iwirtsh s20%2di°phgsgepee andrFELd¢st &p. a) ReacPh@hl eftiv with
varsoud SR PLELASS, Ll oThe fLee el el bbbl voora.

ITB. alternative synthesis for conpounds of Fornmula UD.1

Scheme I: Scheme I provides a synthesis for compounds of Formula

IIC.

nc

The coupling of i and ii (step a) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or BOP and TEA in CH:CN at rt
yields IIC. Reaction of i and iii (step a) in pyridine and DCM
at rt yields IIC.

Scheme J: Scheme J provides an alternative synthesis for

compounds of Formula IIC.



HH. NH PD The reaction of internediate i with ii in
TEA/ CH CN (step a) provides conpounds HD. Schene M:
w®edse3om provi des an alternative synthesi s foPCT/US2004/025827

conpounds of Formula HD. ii ' d' N N H X 111 NH
HD The reactions of internediate i and ii (step a) in
THF at rt provides inte rediate iii. The treatment of
internediate iii with various amnes (step b ) in
yridines at rt provides HD. Schene N : Schene N
provides a synthesis for conpounds of Formula Ill. +
11 the reaction of i and ii (step-a) undey al kyl ation
Cﬁ N pr ovi ; al ti od{_condi ti ons
MRel ud H and K CO u

i ii

d c b

vl Y

iii

y O P
0 . o}
HO > ¢l \©\
N
{ iv

oxY:
B
ERS R0
N
H
1(0

The coupling of i with anilines (step a) using CDI and DMA under
refluxing conditions, or HATU and TEA in pyridine under
mircrowave conditions at 200°C, or isobutyl chlorocarbonate and
TEA in DCM yields ii. Reaction of intermediate ii with C1SOz;H
(step b) under refluxing conditions gives iv. Reaction of ii
ClSOs3H at 0°C (step c) gives intermediate iii. Coupling of
intermediate i with aminosulfonic acids (step d) using HATU and
TEA in pyridine under mircrowave conditions at 200°C, or BOP and

TEA in CH3;CN at rt yields iii. Reaction of intermediate iii with



as bases, and Nal can be added. Sol vents include DV,

DMSO, and THF, and reaction conditions include rt,
wor@sovwave, and refluxing conditions . [00146]P¢D032084/025827

One of skill in the art wll appreciate that in

addition to the above schenes, anal ogous net hods known

in the art may be readidg- used to synthesize other

conmpounds of the present invention. [00148] As

di scussed above, the present invention provides

conpounds, that are jphi bitors of voltage-gated sodi um.
S0:C1 (SR BB SR ¢ oL e DRt AT T a2t
1ii withobyhhgriteahmsptdaf adisensesn gésosderend@ndnicrowave

condi tions_including, but not limted to acute, . _
conditighsontcl2Ar bpaemie) RFOVIHasiiat orREFI P &k HiY (Wigh
variousnﬁgﬁﬂégewsﬁgpsﬁ?riﬁegg§§8§ﬁe £E'gﬁghn@émﬁgfégﬁgéayields

herpet1c neural gi a, neral neural gl as, epilepsy or
IIB. epi | epsy conditions, neurodegenerative disorders,

psychi atric disorders such as anxiety and depression,

myot oni a, arrythm a, novenent disorders,
Scheme RAUKEBBEGCK peotiigiesdar synahaxia, foul toppeunsdbeodsFsrmula
— 1rritable bowel syndrome, and incontinence.
IID.  Accordingly, in another aspect of the present

i nvention, pharnmaceutical y acceptable conpositions

are provided, wherein these conpositions conprise any

of ©he conpounds as descri bed herein, and optionally
<::>\~Ce;pr'se a pharmaceutically acceptable carrier,

”adj t or vehicle. In certain enbodi nents, these

NH,

O N
@\ O\\S//O X i CZ)\ P 0
- N
N \E::l\ Céo > H //l\ /j::>
N7 N X4
H

i 1D

The reaction of intermediate i with 20% diphosgene and TEA (step
a) in PhCH,; with heating provides ii. The treatment of ii with

iii (step b) yields IID.

Scheme L: Scheme L provides an alternative synthesis for

compounds of Formula IID.



conpositions optionally further conprise one or nore

addi tional therapeutic agents. [00149] It will also be
wappsecidat ed that certain of the conpounds o fPET/ESHEN4/025827

invention can exist in free formfor treatnent, or

where appropriate, as a pharmaceutically acceptable

derivative thereof . A®®rding to the present

i nvention, a pharmaceutically acceptable derivative

i ncl udes, but is not Iinited to, pharnmaceutically

acceptable salts, es < salts o f such esters, or

:: any ot her addug |vat wqbchoupon

Qudp?Pni strati on %y .. i en capable of
Npﬁ&@\ng, directly ar indi ogﬁ\ /é@
Hot h se desCribed herein, or a ,., ue
t her eof . NH90150] Aas used herein, the term
"pharmaceuti cal ly acceptabl e salt” refgps to those
salts which are, within the scope of sound nedica

judgenent, suitable for use in contact wth the

ti ssues o.f humans and ani mal i, tho due
The reag§ipyi Pf, 1PF?FW§@FGHeaFI@Fbgcl?eﬁﬁoigéyéﬁﬁﬂgh FH)
pIOVlde@ngoabguﬁggngmgurate wi th a reasonabl e benefit/risk

ratio. A "pharmaceutically acceptable salt" neans any

non-toxic salt or salt o .an ester of a conmpound o f

this invention that, upon adnministration to a

recipient, is capable of providing, either directly or
Scheme MdiScheteyM arowngesndnoaftennstiveeaynbhesisafor

I nhi |tor|I %gbve met abolite or residue thereof. A's
compoungises @ h@P&PH e term"inhibitorily active netabolite

or residue thereof" neans that a nmetabolite or

O\\ //O \\ //

S Xi ii cl -5
N

i iil

SLON

NH,

@OJ\@

1))

The reactions of intermediate i and ii (step a) in THF at rt
provides intermediate iii. The treatment of intermediate iii

with various amines (step b) in yridines at rt provides IID.



resi due thereof is also an inhibitor of a
vol tage-gated sodi umion channel . [00151]
wehasoeveut i cal |y acceptable salts are wel |l KknP@FUB2004/025827
the art. For exanple, S. M. Berge, et a . describe
pharmaceutically acceptable salts in detail in J .
Phar maceuti cal Sciences,00977, 66, 1-19, incorporated
herein by reference. Pharmaceutically acceptable salts
of the conmpounds o f this invention include those
derived from suitable inorganic and organic acids and
bases. Exanpl es of pharmaceutically acceptabl e,
Scheme N@nBokemeaNi dradili¢s on sphtleate SattcsompoanmdandhdFormula
group formed with inorganic acids such as hydrochloric
acid, hydrobrom c acid, phosphoric-acid, sulfuric acid
and perchloric acid or with organic acids such as
acetic acid, oxalic acid, maleic acid, tartaric acid,

chtrig acid, succinic acid or nmalonic acid or by using
otﬁgf nethods used i.n the art such as ion exchange.
A

nmace |calli accephable sa i ncl ude

6|dl pa al gi n & bat e, aspart benzenesul f
Fen mzsulfate borate, Dwtyrate,
horate gpnphorsulf onate, citrate,

cyclopentan ropi onate, di gl uconate, quecyIsquate,
et hanesul'f onate, formatd, fumarate, gl ucoheptonate,
gl ycer ophosphat e, glucondte, hem sul fate, heptanoate,
hexanoat e, hydr oi odi de, a
2- hydr oxy- et hanesul f onat g, | act obi onate, | actate,
| aurate, lauryl sulfate, {mal ate, nal eate, nal onate,
nmet hanesul f onat e, 2-naphgpalenesulf onate, nicotinate,

@Qﬂ\ )

I

III.

The reaction of i and ii (step a) under alkylation conditions
provides III. These alkylation conditions include NaH and KpCO3
as bases, and NaI can be added. Solvents include DMF, DMSO, and
THF, and reaction conditions include rt, microwave, and
refluxing conditions.

[00146]

[00147] One of skill in the art will appreciate that in
addition to the above schemes, analogous methods known in the
art may be readily used to synthesize other compounds of the
present invention. ‘

[00148] As discussed above, the present invention provides

compounds that are inhibitors of voltage-gated sodium ion



nitrate, oleate, oxalate, palmtate, panpate,
pectinate, persulfate, 3-phenyl propi onate, phosphate,
wWER@sald4 pi val ate, propionate, stearate, SuccCPOEUS2004/025827

sulfate, tartrate, thiocyanate, p-toluenesulf onate,

undecanoate, valerate salts, and the like. Salts

derived from appropriatgqbases include alkali netal,

al kaline earth nmetal, amonium and N (C i-4al kyl)

salts. This invention also envisions the

qguat er ni zati on of any basic nitrogen-contai ni ng groups
channelsf amd Thapourl Prksitoseddmrela anttuseforl for the

oi |l -solubl e or dispersabl e duct s..nay. be oht ai.ned
creatmey ¢f TifLfacl HUSRHAAN © MLUGS (NP3 ANHREL, e
not limPedd htsed@btsal disrdmicd Udeenabathid,l tdd UME Jeotnessingm
cal cium magnesjum and the |ike. Further

pain, apHuHatBut TEEFH % ottt Nea9aehaRi Jde IR
neuralg fPPIIOPFHEL £ m%ﬁ,a%m LI Y, APMNgER or

r
. and amne cations forme ng counterions such as
epilepshatori t hyae oxielerodegansaabive digdrders prasphtadric

. nj t , .o I I |l fo .
aisordefly A3 93 ALY ot SANAEAE ACc At Ot einia,
movementacdepdadées c onposddndorse fe tdissqurdesent dtrazeid,i omultiple

additionally conprjse a pharnmaceuti cally, acceptable
SCIerosk%rr+5¥%t%H¥% ?W?icﬁyQQ##Tﬁtxa i%ﬂfoq;éjﬁ§gﬁ£herein,
Accordihdty Udes anycRed dpesol venilte phdsiand sinwdntotdier

| Tqui d vehicle, dispersion or suspension ajds, surface
pharmaceiet i Gl hijeREecPt @t @ rf QURREH ong Ak &digidpd, wherein

these c &éi{%lbﬂga«%%ﬁﬁgs? pgkrgfeéf%ﬁé/eéomﬁahﬂais b deSoribed

rrcants
herein, and optionally comprise a pharmaceutically acceptable

carrier, adjuvant or vehicle. In certain embodiments, these
compositions optionally further comprise one or more additional
therapeutic agents.

[00149] It will also be appreciated that certain of the
compounds of present invention can exist in free form for
treatment, or where appropriate, as a pharmaceutically
acceptable derivative thereof. According to the present
invention, a pharmaceutically acceptable derivative includes,
but is not limited to, pharmaceutically acceptable salts,
esters, salts of such esters, or any other adduct or derivative
which upon administration to a patient in need is capable of
providing, directly or indirectly, a compound as otherwise
described herein, or a metabolite or residue thereof.

[00150]) As used herein, the term "pharmaceutically acceptable
salt" refers to those salts which are, within the scope of sound
medical judgement, suitable for use in contact with the tissues

of humans and lower animals without undue toxicity, irritation,



as suited to the particul ar dosage form desired.
Rem ngton's Pharmaceutical Sciences, Sixteenth
weEadiosiood4 E . W. Martin (Mack Publishing Co., PEHRESN4/025827
Pa., 1980) discloses various carriers used in
formul ati ng pharmaceutically acceptabl e conpositions
and known techni ques foeil0Rhe preparation thereof.
Except insofar asany conventional carrier mediumis
i nconpatible with the compounds of the invention, such

as b raoduci ny .undesi_rabl e bi ol gai cal _effect.or
a1leraif? g Reptd e Bl S A4 s Reorerer Cole it HiER Bny
reasonaiilike beg@fianaitsk Yatdlb .t he "pharmaceuticallly acceptablle
, composition, its use is contenplated to be wthin the
salt" meagise 208 OIS HREN ST O%0F8 léx QApPEs SStefaCdr Rarcempound

of thisMiRRGARSYNE ag g LIREeNELCAli¥na¢eeR! 38 pient, is
carriers include, but are not limted to, ion

capabl eexchh awgerisling ureitdie raldimentrys P¥ad add r elcgdivt hien compound

of thi SHERLAEINS o5 YSh 23 UTRY Sekym-AlhyTia, ol Ler
substances such as phosphateés, glycine, Sorbitc acid,

residueortaoteasfsSi UMsS ardeal derednt, i aheglopeer i"dehiikttwrdd yolctive

saturated vegetahle f z aci d water, salts or
retabolg{heh (o ARICIS JHF HR6 T TR el Pafls Hedd R
residudWHRLRIT BROSAR e&n BBty bdz0eeN tRRSRRRER, sodium

sodiumchloride, zinc salts, colloidal silica,

ion chapgdesi umtrisilicate, polyvinyl pyrrolidone,

pol yacryl at es,. es, .
[00151] pol )y/%{ah e plocfmésl)(;%yﬁarc&e té—’lrk])éL-ebls&:lI?Spglryenéﬂresl,l \Akél&wn in
the artf atEorsugamgplacls.ay | axdress, el wdaseleaad iducr ose;

starches such as rn starch and patat,o stargh; )
PharmacR Sy SRPIREIIS ISP 05 SR s Wod-uRbarmaceutical

Scienc&Rl pgyetdy| celd uligerRifitled herein by reference.
Pharmaceutically acceptable salts of the compounds of this
invention include those derived from suitable inorganic and
organic acids and bases. Examples of pharmaceutically
acceptable, nontoxic acid addition salts are salts of an amino
group formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, phosphoric acid, sulfuric acid and perchloric
acid or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid or
malonic acid or by using other methods used in the art such as
ion exchange. Other pharmaceutically acceptable salts include
adipate, alginate, ascorbate, aspartate, benzenesulfonate,
benzoate, bisulfate, borate, butyrate, camphorate,
camphorsulfonate, citrate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptonate, glycerophosphate, gluconate, hemisulfate,

heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate,



cel lul ose and cel |l ul ose acetate; powdered tragacant h;
malt; gelatin; talc; excipients such as cocoa butter
w@r@ssupPposi tory waxes; oils such as peanut 0i PCT/US2004/025827

cottonseed oil; safflower oil; sesane oil; olive oil

corn oil and soybean oil; glycols; such a propyl ene

gl ycol or polyethyl ene-gi0col ; esters such as ethyl

ol eate and ethyl laurate; agar; buffering agents such

as magnesi um hydr oxi de and aluninun1hydroxide alginic

Tacton 88hdke PHRGSILL M aR BLel : Tsgl o fsal e BRGST 1 cate,

1 oNn,;
malonaS@JLmeKHEne&uiﬂuﬂdteﬁ;Znﬂuyhﬁhxidnﬁéulﬂﬁﬁaﬁﬁllﬂnﬁotlnate,

| ubrj cants such as sodji um | auryl sulfate and magnesi um
nitratey QA% é?‘%é?q ag]d‘i‘ Jrathy erd ents,

persul £98d | rt&p@}gﬁrylspr@mae&é NHhddphedid, nqnmgéerfpwarl&te,
agents, preservatives and anti oxi dants can al so be

propiopieeeritearatife EBHsHdIZ DN, SHdEH i r?g”ﬂttéfat% Jt&ugvmﬁnate,
p-tolu%e?%%%éﬁﬂwl QII{HGCAIW,] x} é{r%tteaw P:h he &1

or the treatnent ‘or essenlng ] severlty 0
_ Salts @@:uimd cﬁwmmmppmmmcqcm Hhasg e soririaifudemedtkaryl prmtra,l

arthritis grai ne, cluste dac tr| nlna .
alkalifg, CEr e tRE L ATENE 4 & Gerer 5V he Fol 6F ne This
invent £ph | £05y @ivEPi drePHhe it td 01z a tieid QﬂEgﬁﬁﬁﬂ:ﬁidl\tﬁ

di sorders, psychiatric_disorders such as anxiety and

nitrogeRpreald B IMmARIH R, O hrthR AP OURsFe fErc nasst derein.
Water OBUSPENLOGIHTES S SOFIRLSsariited Xl ddubtd ity 1Re!8esid by

Irritabl e bowel syndrone, or i'ncontinence is provided
such gqeabpribiaeicen Meprasentani o faldidMe cahuikalofney earth

metal &8 s?ufxgc‘:l@c{e s&&ﬁ.{mn}acfl'gﬂfu%nl Biaoac esﬁ.t %nbl cac.l.omhOSI tion
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.

[00152] 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 wvehicle, 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
Publishing Co., Easton, Pa., 1980) discloses various carriers
used in formulating pharmaceutically acceptable compositions and

known techniques for the preparation thereof. Except insofar as



conprising a conmpound to a subject in need thereof. In
certain preferred enbodi nents, a nethod for the
woe@amemt or | essening the severity o f acut ePCT/US2004/025827

chronic, neuropathic, or inflammatory pain is provided
conprising adm nistering an effective anmount of a
conmpound or a pharmaceutdscal | y acceptabl e conposition
to a subject in need thereof. In certain enbodi nents o
f the present invention an "effective anount” of the

pund or_ pharmaceutically acceptahl e conposition is

any ConyRRtiGRblnrA BT TR (TR YD L8 L EMIWRR P Y S8l i he

compoun8€VEf | £Ne Oihvartei S, Nieh Hs AGH S AU QY Gny undesirable
, . heuropathic, or inflammatory pain, epilepsy or
biologigai| %E%?C‘éd?ﬂﬂi%ftﬁi@”,l&%mm iwre adidsdragensious
hiatr i LS i et d, depressi.on,

e SRS Lol SRR, B T U AL AR
acceptahbear cemplost i ihen disoy deses, i satadimenpldtdd e e a«io?diihh the

Lrritable bowel syndrone, or. incontinence. [0Q154] The
scope of b8 ST | A L 1o ) SR A e R P4

serve a$ phErpdESRcd IMeHddptdBe keyadd e StRNRBLSIRE are
._anyanmount,  and any route of administration effective
not limiiedhatioRy HFCHRGRNT n@ e Rioy &L WL BN e asrativor e

lecithi®f SEHLE pAVOMUL, NEM Wigan Yeddi '(@'HIRJiQ{,y.H%aéf%r
epi | epsy ‘or epilepsy conditions, neurodegenerdtive
substanggsopeeh sas yadnhates, dilsorider,s sudhi@scnki etry and
. dep [.on, tonia, arrythm a, novenment disorder
pocasss JEPASPRLED. ML Sy AT TR SS0Ldes,
vegetable ridtaby eadunie] et O 1HE dGIMdHRNGResTheRAGS
, anou required will vary from subject to subject,
protaml%%p% ?&FT) %qﬂglum hydrogen phosphate, potassium

hydrogen phosphate, sodium chloride, zinc salts, colloidal
silica, magnesium trisilicate, polyvinyl pyrrolidone,
polyacrylates, waxes, polyethylene-polyoxypropylene-block
polymers, wool fat, sugars such as lactose, glucose and sucrose;
starches such as corn starch and potato starch; cellulose and
its derivatives such as sodium carboxymethyl cellulose, ethyl
cellulose and cellulose acetate; powdered tragacanth; malt;
gelatin; talc; excipients such as cocoa butter and suppository
waxes; oils such as peanut oil, cottonseed oil; safflower oil;
sesame oil; olive oil; corn oil and soybean oil; glycols; such a
propylene glycol or polyethylene glycol; esters such as ethyl
oleate and ethyl laurate; agar; buffering agents such as
magnesium hydroxide and aluminum hydroxide; alginic acid;
pyrogen-free water; isotonic saline; Ringer's solution; ethyl
alcohol, and phosphate buffer solutions, as well as other non-
toxic compatible lubricants such as sodium lauryl sulfate and

magnesium stearate, as well as coloring agents, releasing



speci es, age, and general condition of the subject,
the severity of the infection, the particul ar agent,
w0 e@siooxded of admi ni stration, and the |ike. ThePCT/US2004/025827
conmpounds of the invention are preferably fornul ated
in dosage unit formfor ease of admnistration and
uniformty of dosage. TheSexpression "dosage unit
form' as used herein refers to a physically discrete
unit of agent appropriate for the patient to be
It be unders however, that the,
agents, GEAFIEG AYlibRge SUP oL EdmpOUAASEaNg BHpBEF EPDHETor
agents,t pecpresenmt vieavant antiblktdhatdeended1by bBepakkendi ng
physi cian within the scope of sound nedi cal | udgnent
the CO“’PI?§1§6€6H f PECOFFdag; e Hg@ejP@Q@Pn\toPfaﬁ9ep59FWE&PEPr
patient or organismw || depend upon a variety of
factors including the disorder being treated and the
[00153] sevém typtofanplibedi sepdet;, thmeabbdvifby ehet heeapmehti or

L e e

inflamnaft@rPaaght,; atdt@rtiicie, ohigdainkst katiseBr heHBAcAEs
admi ni stration, and rate of excretion of the speC|f|c

trlgeml@é‘rpé‘@h‘éfaéﬂﬂlaoy@&rpﬁﬁécdG?&Ff"‘éﬁléfr gREctRréanAuRalgias,
o kRakihen
opiLopef U5° 1SR CORMTALEY e BTl bighlers,
pSYchlakmuwndmﬁomﬁ@rﬁe@ucalaara9x1¥hy aedwdépaESembh mgotienda,
herein n referably.a .
asxyenl® PuprelbR” iR teds s aB FhE B idecht peaneg S Meakia,
multiplacCgefablsd s¢orpasichibares bolvel hsyndiveat i 6 €aBohAeinence is

%QHlnlstered tao humans and ot her._ani nmal s
provided comprising administering an effective amount of a

compound, or a pharmaceutically acceptable composition
comprising a compound to a subject in need thereof. 1In certain
preferred embodiments, a method for the treatment or lessening
the severity of acute, chronic, neuropathic, or inflammatory
pain is provided comprising administering an effective amount of
a compound or a pharmaceutically acceptable composition to a
subject in need thereof. In certain embodiments of the present
invention an "effective amount" of the compound or
pharmaceutically acceptable composition is that amount effective
for treating or lessening the severity of one or more of acute,
chronic, neuropathic, or inflammatory pain, epilepsy or epilepsy
conditions, neurodegenerative disorders, psychiatric disorders
such as anxiety and depression, myotonia, arrythmia, movement
disorders, neuroendocrine disorders, ataxia, multiple sclerosis,
irritable bowel syndrome, or incontinence.

[00154] The compounds and compositions, according to the

method of the present invention, may be administered using any



orally, rectally, parenterally, intracisternally,

intravaginally, intraperitoneally, topically (as by
w@owder®i4 oi nt nents, or drops) , bucally, as anCDD8§10040625827

nasal spray, or the |ike, depending on the severity of

the infection being treated. In certain enbodi nents,

t he conpounds of the in¥BAtion 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

amount @{d‘%ntyo I%Qlét 0%5 a@{lifﬂ’stgaft 1%HbJe%gTec*E%3é \f"%gg Ekegg&ng or

day, one or nore tines a tain the desire
lessenirige tdige weive réfte if cmFO©&56prE|qﬁldcumsagehﬁonds for

|, a ncl ude, not ted to,
neurOpa'}gTﬁag%Ltpggl &Bgcrgbggﬁpé SR&ﬁSPSHsor e@ﬁgéPﬁVS|ons
Condltlmisﬁ IneNSoded@PRSItdRG, dSpbuds randpelickibsrikNdisorders
addition to the active coggpunds the |iquid dosage

such ag Grrd ehyy a0Gh AeRFSSTeR /di eéﬁpéaeo%mtgﬂmaéedmpﬁetnﬁet

disorde¥d, 5Héﬂ%d@hdd€¥iﬁ@“ﬂﬂgd%dewgte%t@klgth%ﬁl%@b!%ngéler031s,
solub|I|2|ng agents and enul sifiers such as eth

irritabdiec dieviel isyswrepmd. éﬁb@@@bnténﬁybecarEbﬂaﬁ@aCQthmbunt
te n 4o} I; len
requlxegfycgﬁ,Vfgg?ﬁﬁbyfene th%% égbﬁggﬁ I%%gFﬁgﬁlgy % E

specieﬂiragmarbmdub@m@r@dtKmmsaadpngbdunﬂaububgebn" ghenseverity

or ene Sy G851 e LSRR Qe). SLicedl oo

admini tatdty oG GRS teleS 1QfkeSOrict @Bmpanad ¥rures tReE8efion are
Besi des inert diluents, the oral conpositions can al so

prefergiyl feradipheshtist SesRoss URdtt RgMagent sasengalsi fyi ng

administration and uniformity of dosage. The expression "dosage
unit form" as used herein refers to a physically discrete unit
of agent appropriate for the patient to be treated. It will be
understood, however, that the total daily usage of the compounds
and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment.
The specific effective dose level for any particular patient or
organism will depend 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 sgpecific compound
employed; the duration of the treatment; drugs used in
combination or coincidental with the specific compound employed,
and like factors well known in the medical arts. The term
"patient", as used herein, means an animal, preferably a mammal,

and most preferably a human.



and suspendi ng agents, sweetening, flavoring, and
perfum ng agents . [00157] Injectable preparations,
wo ecvosexmnpl e, sterile injectabl e agueous or ol PEQUAINE025827

suspensions nmay b e fornul ated according to the known

art using suitable dispersing or wettingagents and
suspendi ng agents. Thelt7eril e i njectable preparation

may al so be a sterile injectable solution, suspension

or ermulsion in a nontoxic parenterally acceptable

di l uent or solvent, for exanple, as a solutionin 1_ .
[00155] "3 TR RRAFTACCUGL Y HRE SRR S ICORIT I e this

invent iSR! ¥&RtiSe thdhi MY D &R OUBLA Bt R he N8 1S
solution, U. . . and isotonic sodiumchloride

orally, sedeita bhy . |IDRERIieTONLY stigtitacistemwldivis are

incravaGBERL) RSB AE0 A7 TR Yo P BENEs.
ointmentespl oy edtroprc) udbunga St heed iam nred- oo rdisglly egyrades or the

. In addition, fatty acjds such as, ol eic acid are used
Like, d¢femiiis, Shaia Sav e 1 Sl SO SO aaIEois theated.

In certd i eShisdd Bndod Sl Hd OSmFAthdy & sttafd lirkRtht f may be
exanpl e, Qy filtration through a bacterial -retaining
b

adminis§eredroraklnyoy RIFPRrAI Ny fiterddsadnd wifhit of mhgw
001 M B O St e e T T Mt e brpRert ™o/ks
to aboutst 25 ithe/ ke ezt adihler] exitdi bodypWealighto nese.d4y00158 dm more
vimes a 88 oS i REHT orie | FoTE S (e T A & 0w the
[00156] AbSOIRLi @SS addICE SAMP ORI d LM RIHRGHIANRAUS PN include,
but arelQééafﬂﬁfégéutér”;ﬁgéégbeutically acceptable emulsions,
microemulsions, solutions, suspensions, syrups and elixirs. In
addition to the active compounds, the liquid dosage forms may
contain inert diluents commonly used in the art such as, for
example, water or other solvents, solubilizing agents and
emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
propylene glycol, 1,3-butylene glycol, dimethylformamide, oils
(in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oilsg), glycerol, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof. Besides inert diluents, the oral compositions
can also include adjuvants such as wetting agents, emulsifying
and suspending agents, sweetening, flavoring, and perfuming
agents.

[00157] Injectable preparations, for example, sterile
injectable aqueous or oleaginous suspensions may be formulated

according to the known art using suitable dispersing or wetting



This may b e acconplished by the use of a liquid
suspensi on of crystalline or anorphous material with
w@oms/oveter solubility. The rate o f absor pti oPCDUS100€025827

conpound t hen depends upon its rate o f dissolution

that, in turn, may depend upon crystal size and

crystalline form Alterngddvely, delayed absorption of

a parenterally adm nistered conmpound formis

acconpl i shed by dissol ving or suspendi ng the conpound

in an oil vehicle. Injectable depot forns are nmade by
agents gpdnEngPaneiBeneapRtP e FHarPeesl e fiRiRCEIrRupEEPHration

may alsBI gegrggggkfepQﬁ Q@E% ggcgo tio suspension or

y act | pol ygf ycol'i pendi ng upon the ratio o
emulsioﬁ tonponodt oRipopyrentandl ieacatprabbé dhbu@®1t¢tular

p r.e oyed,the r of co drele se c
soLvent (o EPCerEiBl 8 ol B<oB] oL Rer 1B BOLGrALER AL gl vIRFLS the
acceptablel +éRipDey 4AHt BOESERES) tAaE @@yybéa@hyﬁbyd@sare water,
Depot |nJectabIe formyl ations are also prepared by

Ringer'gnepaBpiAg- t HeS c%np%ﬁﬁdlﬁﬂtPFb%s%ﬂ%%u%rC%%%Yb%%u?%%%%éon

In addl%béh apeeropat Ebkeavhi Nsbody LhssegsichPPIH0dnployed as
mpositions for rectal or vaginal adninistration are

a solvepkeber abbpesdpposiedivas Rhrchhéanpbeppsepargdobynd fixed

Xin he go f_th Lpyention with.
o1 canr Bl Do TRINIERSL o HLRLINRLRSY S Sl geo.
In addlbubherfaﬁeyyathﬁéeﬁecglaeobleicaasﬂ@pasétasgdmmn whéch

re solid a ent tenperature but liquid at body
Prepara?éﬁBePgt&Péeﬁﬁggiﬁﬁrefore melt in the rectum or

vag d [
ooise 50188) sGTHELGS0%cEpRRSE NS Bk e ComPOMLn, cor

examplej, nbyudéltration through a bacterial-retaining filter, or
by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile |
water or other sterile injectable medium prior to use.

[00159] In order to prolong the effect of a compound of the
present invention, it is often desirable to slow the absorption
of the compound from subcutaneous or intramuscular injection.
This may be accomplished by the use of a liquid suspension of
crystalline or amorphous material with poor water solubility.
The rate of absorption of the compound then depends upon its
rate of dissolution that, in turn, may depend upon crystal size
and crystalline form. Alternatively, delayed absorption of a
parenterally administered compound form is accomplished by
dissolving or suspending the compound in an oil vehicle.
Injectable depot forms are made by forming microencapsule
matrices of the compound in biodegradable polymers such as
polylactide-polyglycolide. Depending upon the ratio of compound
to polymer and the nature of the particular polymer employed,



capsul es, tablets, pills, powders, and granules. In

such solid dosage fornms, the active conpound is m xed
wWOowak/0a1914 east one i nert, pharmaceutically acce@r/abioes/025827

exci pient or carrier such as sodiumcitrate or

di cal ci um phosphate and/or a ) fillers or extenders

such as starches, |acto3€2-sucrose, glucose, mannitol,

and silicic acid, b ) binders such as, for exanple,

car boxynet hyl cel | ul ose, al gi nat es, gelatin

the ra%olc}’f”mwr{c?lféjl ’canJCHe 3:%5 %&Sll%(@c' ples of

mect ant's such gl ycerol nt egra g agent s
other M\egatsa@j@re p@]gmqrscalrmluudecembmmhmtaﬂ@ )oland

tar h al gi.n [ certain silicates, and

poly (arggRic o IR GRS SoereraaNy Agenedseuch
prepareéd k@aréi‘ftfﬁafppifﬁg aﬂf@rdﬁmpmurﬁl? Gel Gh@idﬁo?ne%«'@} as

guat er nary anmmoni um conpounds, ) wetting agents such
microenty siqs éimﬁa axe aargaa@b&mﬂiwquy@éfs@ues

nonQgy el .and
[00160] bentonl te c &)f%%%ﬁngr?}cx;%% suc %m nﬁStratlon are
preferahﬁxnaupgn&ﬂnqnxas m&gmﬁsmunl$k£@nzmxareﬂﬂbyjmlx1ng the

compoutfl Y IS, AlR0le a0 Wil i (g, and

excipiqiitld Sr tdweriesagedar rﬁéT&:SbcﬂJaS%Lﬁ:QrHﬂ | %1@/@6}@&'% glycol
agents. [00162] Solid conpositions of a simlar

or a SW%%%@’W% e Ll 4 @rr%ﬁntar‘;@mpera'tuyr% ‘but
liquid ha?cr dsddy} |teé4np9§fa?5dr% %ﬁf@@l‘%ﬁ*e‘fﬂr@ mRdEh J]‘?f(%' %tc%u

| act ose or sugar as wel as hi gh nol ecul ar wel
Vaglnalpcﬂés%@tttwlm I@]ymﬂes tdred atdte.VIa kempthmdsol i d dosage
[00161] ;?;% of t obslaec_:;teS fodrrmasgefor or r18l'lalc:l?nszi.’n:Lpsltlrlast’::l.o{;llmginclude
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 exaﬁple,
carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidinone, sucrose, and acacia, c) humectants such
as glycerol, d) disintegrating agents such as agar--agar,
calcium carbonate, potato or tapioca starch, alginic acid,
certain silicates, and sodium carbonate, e) 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 lauryl sulfate, and mixtures thereof. In the



can be prepared with coatings and shells such as

enteric coatings and other coatings well known in the
w@basoeveut i cal fornulating art . They may opt PONEB1094/025827

contai n opacifying agents and can al so be of a

conposition that they rel ease the active ingredient

(s) only, or preferentijalgly, in a certain part o f the

intestinal tract, optionally, in a delayed manner.

Exanpl es o f enbeddi ng conpositions that can be used

i ncl ude polyneric substances and waxes. Solid

case of compstes onsaEels sapd IRkl ks pEhmylanags Horammayy ed =&
comprlsé ﬁ%ﬁ%é&iﬁ? g§én@§d hard-filled gelatin capsul es using
XCl

such e s as lactose or mlk sugar as well as .
[00162] hi mmmmsmi@m @Dlaetémyﬂnem glyeolnsaiard ddhee

i 0163] . The ctlv ds can also be in
emPlOYeﬁLH o%i%]a%’é%l HetP %r?ﬁ qdfe (AR S
using sﬂi‘é’ﬁ esk@bovent Ihes SPéé@oQEQS&Qinle{ @Jgﬁr tabl@ls, as high

dragees, capsules, pills, and granules can be prepared
moleculgf t We kot | PRy ey beet | 3l varle #ndrithe ildkoatThrysolid

Se:C in n h G ti
dosage [SLEISEECORIOL B E0RLNISANE UL 00! 8 s
can be 1sndap@lrei©smg9hf@oatm@@ and | shee Idlenpowrtd amayerdee@idm xed
| east o nert ﬂlluent Su as ,sucrose

coat ingf pd ST srafbino il HoiSR (3 RS R i tcal

formula€ORPr&se, BSe¥ SmAPI Bt iPHaCly Coniadh topad f}smtaeg&ﬁfs
other than inert diluents, e.g., tablet ing | ubricants

and can a4setherOf ab| GPTRYSAF HR1 siha £ gl AR S il A HiR
mgredlgfgg'zgwaﬁig' lipepeeblilbosea1dyy, the £ase-ofi £apsml &5 the

lets-1
intestinal tract, optionally, in a delayed manner. Examples of

embedding compositions that can be used include polymeric
substances and waxes. Solid compositions of a similar type may
also be employed as fillers in soft and hard-filled gelatin
capsules using such excipients as lactose or milk sugar as well
as high molecular weight polethylene glycols and the like.
[00163] The active compounds can also be in microencapsulated
form with one or more excipients as noted above. The solid
dosage forms of tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells such as enteric
coatings, release controlling coatings and other coatings well
known in the pharmaceutical formulating art. In such solid
dosage forms the active compound may be admixed with at least
one inert diluent such as sucrose, lactoge or starch. Such
dosage forms may also comprise, as is normal practice,
additional substances other than inert diluents, e.g., tableting
lubricantgs and other tableting aids such a magnesium stearate

and microcrystalline cellulose. In the case of capsules, tablets



and pills, the dosage forns may al so conpri se

buffering agents. They may optionally contain
wop@sioilpisng agents and can al so be o f a conpoRCT/USIV04/025827

that they rel ease the active ingredient (s) only, or

preferentially, in a certain part of the intestinal

tract, optionally, in -alelayed manner. Exanples of

enbeddi ng conpositions that can be used incl ude

pol ymeri ¢ substances and waxes . [00164] Dosage forns

and piligr Eﬁgigg%agéiéé?ﬂédﬁ%?gélgg .éﬁégfégiﬁﬁffbfié%ﬁﬁ%gﬁts.

cofpound o I nven n 1nc ol ntnent s,
They mayrﬁpFﬁonhDIyonent@Ehsop@omﬂging sgent$ carsd g aybso be of
i nhal ants or patches. The_active, conponent. is,_ adm X
2 compogRALPRSt BRI ERESnBELERRE WHE HEG brar MRTeUt e [ SRy,
or pref@tEARLabi@, Canrheteapdidnyaneededins esetyat iNad ©Oract,
. buffers as may be required. OQphthalmc fornu|ation,
optionagivdr dpsa GAHIEGE BRBPSTar BXANRLeR opt eAPPEELt As bei ng

composiggéﬁgnthgg S5APEeOLsbll $nbVEET bOTyméRHEL t 4Pt h¥ced Neng

sent I nvention contenp?ates %he use of transder nal
waxes. patches, which have the added advantage of providing

controlled _delivery o f, dto the b ._Such
(001641 Goq RGEaFE FEHPoLBtepRPLa=hyoH: SUOPUTRE Sl GTSbRRSFAgSiom
of a cohPeusanBeuRdikNiavBheReh HRELUNE ADsenPhtonN paBBesSErS

can also be used to increase the flux of the conpound
creams,adpsdonehedskibn. PPWESKE Sy eSRAKt benEonFPERY Bd b?thFﬁE? or

pacched?] 4,058, 36' BERgBRUHLOLL) e Ral aRgepr ol gbersi s
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,
which have the added advantage of providing controlled delivery
of a compound to the body. Such dosage forms are prepared by
dissolving or dispensing the compound in a proper medium.
Absorption enhancers can also be used to increase the flux of
the compound across the skin. The rate can be controlled by
either providing a rate controlling membrane or by dispersing
the compound in a polymer matrix or gel.

[00322] As described generally above) the compounds of the
invention are useful as inhibitors of voltage-gated sodium ion
channels or calcium channels, preferably N-type calcium
channels. 1In one embodiment, the compounds and compositions of
the invention are inhibitors of one or more of Navl.l, NaVvl.2,
Navl.3, Navl.4, Navli.5, Navi.6, Navi.7, Navl.8, NaVl.9, or
Cav2.2, and thus, without wishing to be bound by any particular



[00322] A s described generally above, the conpounds
of the invention are useful as inhibitors of
W olosagwigat ed sodi umion channel s or cal ci um BCERIN®NE025827
preferably N -type cal ci um channels. In one
enbodi nent, the conpounds and conpositions of the
i nvention are inhibitor§ldf one or nore of NaVl .
Navl . NaVI , NavI. , Navl . , Navl . , Navl . ,
Navl . |, ., or Cav2 . , and thus, w thout

theory, Eﬁ@ g&) b%ﬂﬁd B%PQQXtQ%EEi%%lartEE §1a%EeuPngP1

npoun conp03| ONns “are par Uuse
for trdaumﬁglm; desbeasegln@etbeveeveyibf af dasdbseaseondition,
condi ti on, dIS rder where activation or

or dLsqisE MEEFR Ay CoF brieho P BYESERSRAVELY, OfaeRe OTNERFe, Of
Navl.1l, N¥&Ml.2, NaMaVh., nabMaVi, nabaVe, naMaVe, nabaVh, na9ti.s,

Cav2 . is |an|cated in the di sease, condition, or
NaVl.9,dicgo(gdR.- ZMHénl@@@P@éF?énlﬁrthﬁpé#é@ﬁﬁ?htyoﬁﬂlNthl or

dlsordeQQx;vFen §%¥Hv Hﬁvbr hypg¥%ct1v of’ N le,

i"cated?in-a partléupar
NaVvl.3,dNeddsd,, N@Nd|6|oﬂavar6d|§aWdeﬂ” Na¥ldisseda¥l.9, or

Cav2.2,90nd't'qnﬁg%F dlsorder ga%u%ggfdge re%ﬁrgggﬁggﬁgn’aor

disordeMgVithe, dia¥ase OboNdYklon-WBQIaﬁggrdb%eﬁé? atapdiki on
or dlsorder or a "CaV2 . -nedi ated condition or

referregi £6r g&r 2 N@@Br&hngﬁyl ‘Pn HAYihér Hafdct, NR¥lpPesent
Navl.6, 'ﬁ%@ﬁthonN%WqV@d%§ ﬁaﬁﬁtBQﬁeﬁgétgﬁe@E%@Qs@r ESgﬁ?EEBg or

‘the severity of a disease, condition, di sor
disordentferos @cﬂﬁaﬂﬂl@nm@dlhypdraondvtupnobrodesordﬁufe of

rccordiiBlly, in@fjornendtbec, PR preselt gprbithorrvifes =
method &b&ea&eatlng or lessenlng the severity of a disease,
condition, or disorder where activation or hyperactivity of one
or more of Navl.l, Navl.2, NaVl.3, Navl.4, Navl.5, NaVvl.s6,
Navl.7, Navl.8 , NaV1l.9, or Cav2.2 is implicated in the disease
state.

[00323] The activity of a compound utilized in this invention as
an inhibitor of Navl.l, Navl.2, Navi.3, NaVl.4, Navl.5, NaVl.e6,
Navl.7, Navl.8, NavVl.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.

[00324] In certain exemplary embodiments, compounds of the
invention are useful as inhibitors of NaVl1l.8. 1In other
embodiments, compounds of the invention are useful as inhibitors
of Navl.8 and Cav2.2. In still other embodiments, compounds of
the invention are useful as inhibitors of Cav2.2.

[00165] It will also be appreciated that the compounds and

pharmaceutically acceptable compositions of the present



state. [00323] The activity of a conpound utilized in
this invention as an inhibitor of Navl. , Navl. , NaVl
WO 20058394 . , NaVl. , Navl. , NaVl. , NaVl. , MNaWVIUS2004/025827
or CaV2 . may be assayed according to nethods
descri bed generally in the Exanples herein, or
according to nethods avaklable to one of ordinary
skill in the art. [00324] In certain exenplary
enbodi nents, conmpounds of the invention are useful as
' cinhibitors of  NaVl . . In other enbodi nents, conpounds
inventics qate hewvamidredhria weeimagd ornvbisiredisse thrgVis, the
it 44l 0t [ ; u f
compoundtr e e P eE AR Pofipbe (FITG S Be
adminisfed@ibsjoriqumidrit Iat sothe approacitat edrt abskEgmentnpoundse
a har maceuti.cal ly acceptabl e ca sitions, o f t
o more HELIHITORE (iRambSE R 75 ot rot s | The

particulldierapiteihatdt J15,t Hdiepd @mp s ayach tkay BaC @dcedhe s )
accept abl e conpositions can he _adm ni stered
to employsndhrd é‘rﬂW%ttlrﬂn ri‘rqu*fmetno,wl&rl STFSedidm ACEOGke or

compat i8I & widyere fledd £d-d N NRRAWES ¥ SRR L RIRERHELINng
The particul ar conbination of therapies (therapeutics
the desigredridianhpar)ic eidigsitoyrd Mea achritsiviest.i dF mddilmed swi ble
.g%5§ int,0 qu§ ti il f ired .
apprecigingt aﬂpﬂe%tt i%gecan i %pr)grégcegg)&roé}se)éa%ﬁ)% h%(;%hgé%ger gdd desired
effect fiderdpeudne effemiddr (forackieawdd, lbdn Wrveralise kempound
appreciated. that the t achi eve a

erapi es enpl oyed ma
may be ATARE S NG RARE Lo it SRR, P, Saare Eonn
treat tHWRMd B SOMROUND JREHRS, JER RicHiRRR] BTN fect s

wi th anot her agent used to
(e.g., control of any adverse effects). As used herein,
additional therapeutic agents that are normally administered to
treat or prevent a particular disease, or condition, are known
as "appropriate for the disease, or condition, being treated".
[00166] The amount of additional therapeutic agent present in
the compositions of this invention will be no more than the
amount that would normally be administered in a composition
comprising that therapeutic 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.
[00167] Examples of additional agents opiois, COX-2
inhibitors, local anesthestics, tricyclic antidepressants, NMDA
modulators, cannibaloid receptor agonists, P2X family
modulators, VRl antagonists, and substance P antagonists.
[00168] The compounds of this invention or pharmaceutically

acceptable compositions thereof may also be incorporated into



treat the sane disorder) , or they may achieve
different effects (e.g., control of any adverse
w@bdoso1®)4. A s used herein, additional theraprCrL/iU82004/025827

agents that are normally adnministered to treat or

prevent a particul ar disease, or condition, are known
as "appropriate for theaidi-sease, or condition, being
treated". [00166] The anmpunt of additional therapeutic
agent present in the conpositions o f this invention

| no nore than the amount that, woul d normal i

, |1
composi {asns Kol GRS 1. L LRAn oh eSS eIty e Such as

prosthedd®] aDaU # Lo AUEN 2 Bed h%é@@maacctgféeftaye@terﬁrsefa%{oab' y
the amount of additi onal therapeutic agent in

cathetemy es i Igrdinglvs dthe agsesint dmyramdilon,ange afrrcmhabout
aspect, 58’/8]!1&1 020 Oy I_F%)cysel%ry%a:{]ogo@%ﬁéjargrteﬁlgn%rﬁn&a%le device

np03| | on conprisihgy agen
comprlsirir@raapcmjm@.ahdl yoRicthe epraegentt R Alorbeanaeastfbed

ddi.ti onal agents opiois, X-2 i_nhi bitors, Iocal
general by ahovst | 0% Cg i $%5 a4 osé’éfé?s"aﬁﬁ % A, and a
carrier Mgt 8108 Sﬁoﬁ%@ﬁﬁ@'éﬁf&@@@ﬂ@ntﬂﬁ@ %Ieiﬁldgezx famdes i
modul ators, VR antagonists, and substance P

another A{RRHNi the PrrAEH Irrn@rttolrﬁsbuﬁu:sh@ea TS mnii@nqaéﬂe

device %a@?r%@%‘g%} k&c%ﬁ%%rg%lgﬁpltﬁ%?dﬁo g%o% téJnS Coa | ng

present arnverpi:amt abd edewch Cadd cgaana:callsyudbca& ,prami hmses‘Lasses
i fici,al_val ves, ,vascul ar IIgrafts ts an

t . :
and SUbC?:\% AR IE TR or TG TS Fé’slézl‘?tb%% &t i fjtlir’@ said
implant&@id hiviaspectsud b lslasot GRFRSId itde fqmezeat i ng an

prepara%ﬂ%%antaqgsggfxéﬁggggggé%i2%%@%K§nggygeég;;ggé 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 covered by a
suitable topcoat of fluorosilicone, polysaccarides, polyethylene
glycol, phospholipids or combinations thereof to impart
controlled release characteristics in the composition.

[00169] Another aspect of the invention relates to inhibiting
Navi.1l, NavVli.2, Navl.3, Navl.4, Navl.5, NavVl.6, NavVl.7, NaVl.s8
Navl.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 formula I
or a composition comprising said compound. The term "biological
sample", as used herein, includes, without limitation, cell

cultures or extracts thereof; biopsied material obtained from a



general |y above, and in classes and subcl asses herein,

and a carrier suitable for coating said inplantable
waelewsoeld n still another aspect, the present PCWES10000R5827

i ncl udes an inplantable device coated with a

conposition conprising a_conpound of the present

i nvention as described"ééﬁérally above, and in cl asses

and subcl asses herein, and a carrier suitable for

coating said inplantabl e device. Suitable coatings and

mammal (die Saneidls RRBAIGH; AhOhi1eRAt eda1MRIAntahe  dewers
are described in US Patents 6,099,562; 5, 886, 026; and
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bi ol ogi cal sanple or a patient, which nethod conprises
adm nistering to the patient, or contacting said

[00171] bi ol AYisaeSaTRIE tMd N A SRR Ry TR WA i PR be
conposition conprising said conpound. The term

more fukblp|wierAtanshpltdle faxl lpvddchexamplamelnpdest atidut It
shouldlﬁén&ﬁgéfgkoééﬂéhat these examples are for illustrative
purposes only and are not to be construed as limiting this

invention in any manner.

[00172] EXAMPLES
[00173] 4-(2,4-Dichloro-phenoxy) -butyric acid ethyl ester

/@iOH /@:O\/\/COZH
Cl Cl Cl Cl

To a mixture of 2,4-dichlorophenol (32.6 g, 0.2 mol), NaI (3 g)
and KyCO; (69 g, 0.5 mol) in DMF (500 mL) was added dropwise
ethyl 4-bromobutyrate (39 g, 0.2 mol) at 80 °C. The reaction
mixture was stirred at 80 °C for 2 h until the reaction mixture
turned to colorless. The cooled mixture was filtered and the

filtrate was diluted with EtOAc (1000 mL), washed with water (3 x

500 mL), dried, and concentrated to give the crude butyrate (57



cultures or extracts thereof; biopsied materi al
obt ai ned from amat nmal or extracts thereof; and bl ood,
wga adosws391uri ne, feces, senen, tears, or other POTYS2004/025827
fluids or extracts thereof. [00170] Inhibition of
Navi. 1, NaVi .2 , NaVviL.3 , Navl. 4 NaVl .5 NaVl

NaVli . Navl . NaVl . ,-iaare-or CaV2 . activity in a
bi ol ogi cal sanple is useful for a variety of purposes
that are known to one of skill in the art. Exanpl es of

urposﬁs jnclude, but are not limted_ to,

S ch
g) as c%f BF Sl uHTBR ci&riel s Pn7bP8I b8 cal HantT = 8 8 Hz),
7.16 (d@atboﬁogypai fhenpiens; -apdat ie) cogpanagi ve gvalyuat pog

of new sodi umion channel inhibifors. [00171] I n order
Hz), 4.thaldth® HEnvénti o d&skr ihedb her eidh Hayl be meﬂzm |g/ 54

under st o he foll X es ar t forth.

(e, 2 H h%ul d%bgdﬁﬁder%tg%d@t“h;? I?hzés'rgi)ekafrp es&ar esof%r Jo= 7.2
Hz) . illustrative purposes only and are not to be construed
as limting this invention in any manner. [00172]

EXAMPLES [00173] 4 - (2,4 -Dichloro-phenoxy)-butyric
acid ethyl ester To a m xture of ,4-dichl orophenol
[00174] (3046, 2-Bichherg-phenemy )y hutywi« @dd69 g , 0.5
nol) in DVF (500 nL) was added dropw se et hyl
Cl 4-bronmobutyrate (39 g, 0.2 @bl) at 80 C . The
ctian rd;@%}g{e was stirrediat @0 forC@n until the

eaction m xture_turpned torless he cool ed

cl I Xxture was filtered ang:l trate was diluted with
Et CAc (1000 nL) , washed'with water (3 x 500 niL) ,
dried, and concentrated to give the crude butyrate

579 )ascolorless oil . HNWRR (CDO ) : d 7 . 34
To a so Hthnkpg ethyl %—p%)4’dlchlorophenoxy)—butyrate (57 g,

crude from last step, about 0.2 mol) in THF (500 mL) and water
(500 mL) was added LiOH'H,O (12.6 g, 0.3 mol), and the reaction
mixture was stirred for 5 h at RT. The mixture was washed with
Ety0 (3 x 200 mL), and the aqueous layer was acidified by
addition of HCl (20%) to pH ~ 2. The mixture was extracted with
EtOAc (3 x 400 mL), the combined organic extracts were washed
with water and brine, dried over Na,SO, and concentrated in vacuo
to give the butyric acid (37 g, 74.3% from 2,4-dichlorophenol)
as a white solid. 'H-NMR (CDCl;): &6 7.36 (d, 1 H, J = 8.8 Hz),
7.18 (dd, 1 H, J;, = 8.8 Hz, J, = 2.4 Hz), 6.84 (d, 1 H, J = 8.8
Hz), 4.07 t, 2 H, J = 7.2 Hz), 2.64 (t, 2 H, J = 7.2 Hz), 2.17
(p, 2 H, J = 6.4 Hz).

[00175] 4-(2,4-dichlorophenoxy) -N-phenylbutyramide



7.16(dd, , J=8. 8Hz, J=2. 4H), 6. 84

(d, 1 H J=8. 8Hz) , 4. 15 (q, 2 H J =7 . 2 Hz)
wWa@200501¥14t , 2 H J =7 . 2 Hz) , 2. 54 (t ,PQCI/HS2004/625827
7. 2H), 2. 17 (p. 2H 6. 4), 1. 25(t , 3

H J=. Hz) . [00174] 4 - (2 -Dichloro-phenoxy)

-butyric acid | | To aisalution of ethyl

4- (2, 4-di chl orophenoxy) -butyrate (57 g , crude from
| ast step, about 0.2 nol) in THF (500 rTL) and wat er
(500 n.) was added LiOHH O (12.6 g, 0.3 nol), and

Cl'the reaction mxture was stirreg)for 5 h atoRT/,

1Qt ure WeBOyHshed with Et O (3 200 afid t
queous | ayer was—aect+daif+ed b m >0
o pH ~ . The mixture was extplacied W|th EtOﬂld(Sx

400 nL) , the conbined orgddic &tracts were washed

with water and brine, dried over Na SO and

concentrated in vacuo to give the butyric acid (37 g ,
To a solix.i3% faforhhet-4h (cﬂwl%rdﬁdhﬂ%o)—p@smmaﬁ)i—ﬁa&t&milicd achHdNVR9 . 8

3, 50wt g e Syt GuoaL U9 R Ay alor i )

dichlorotdthank <16 ) .wad GHALD d%oﬁw,lsé Fsbbatkd), 2.17
(p, 2 H, J 6.4 Hz) . [00175] 4- (2, 4 -dichloropheno
chlorocaspgnatiy p@fenw,btﬂq/mﬁ)d@lt Té0a’GolAdtien sfirhing at -30 °C

for 3 hm‘rﬁfj)llg?leljc l%iIfo {H] )w_ bfjtd?x)é:#ecd %8" d 9 S ﬁ?he Haction
mixture $LhlromRtdang (3159 a"ﬂ—)—-BVGaSC aﬁ?@%l@ér@%ﬁﬁné& ARtV rm up
to RT. Aqueous HCl (5%, 100 mL) was added and stirring was

continued for 0.5 h. The phases were separated, the aqueous

layer was extracted with dichloromethane (2 x 200 mL). The
combined organic extracts were washed with water and brine,
dried over Na,SO, and concentrated in vacuo to give the product
(10 g, 77.5%). 'H-NMR (CDCls): & 7.49 (d, 2 H, J = 8.0 Hz), 7.38
(d, L H, J= 2.4 Hz), 7.31 (¢, 2 H, J = 8.0 Hz), 7.18 (dd, 1 H,
J; = 8.8 Hz, Jp; = 2.4 Hz) 7.12 (¢, 1L H, J = 8.0), 6.87 (d, 1 H, J
= 8.8 Hz), 4.12 (¢, 2 H, J = 6.4 Hz), 2.64 (t, 2 H, J = 6.4 Hz),
2.25(p, 2 H, J = 6.4 Hz).

[00176] 4-[4-(2,4-Dichlorophenoxy) -butyrylamino] -

benzenesulfonyl chloride

Cl

To a solution of 4-(2,4-dichlorophenoxy) -N-phenyl- butyramide

(9.8 g, 30 mmol) in chloroform (100 mL) was added chlorosulfonic



chl orocarbonate (6 \L, 40 nol) at - 30 C. After
stirring at - 30 Cfor 3 h, aniline (4 nL 40 nol) was
w@owsdixopw se. The reaction m xture was sti rPedUsmne/®5827
h at - 30 C and then allowed to warmup to RT. Aqueous
HO (5% 100 nL) was added and stirring was continued
for 0.5 h . The phases Mete separated, the aqueous
| ayer was extracted with dichloronethane (2 x 200 L)
. The conbi ned organi c extracts were washed with water
acid @n@ $”£‘§ hb e O%r‘ﬁ‘% P@a&ﬁ&q ﬁ@@@ﬁér@ggdsﬁm@&t@c RT
ve t e product (10 , (7.5% . H NWR )
for 36 171 49h(en| w@teir (308 (r)LHzx)ras 7a®®ed}dto qu:erzcm tHze) reévctsnon
2 H l 7.18 éd J = 8.
The mix uﬁel_fgzjxs7e>_ft2rﬂ:ted Yy thSE*@(yA 38"7%%‘5 mL)J, _tkge 8cq_r&k31ned
organlc4 %@r&&ts(wé&g Jash§d4wtgﬁ Yé%éﬂ dha gr{hi,de1§d4over
Na,SOs (i} mmm@mwa@t gl afi:hsnd}le waénp@m@gefiohw
chlorjde | To utio | op X
Chromatoﬁfaﬁhx PY buf %gﬁkdéo(g gégé?eS%u%%§+§fin cﬁ?gggf
32%) as( &OQhﬁrt}: mahaddéd-m otarsalsh :06i Gaoid ((1126Hg T 3509 8

Th t t tirred at RT for 36
1), 7.5, (BheR et B <( 208 HE)  w<CAAREE: (5 qhofh Tnd/ (@

J = 2. 4f ﬁ%@t' onz1Thaam xt ur egwas £x4 rnact e Wi bhaEHAG 638% (d, 1
m) , the conbi ned or gani c extracts were washed
H, J = ﬁnﬁhH tef-aAd (bri Aell, dFi edSefelzNa BFandt, 2 H, J = 6.8

ngent rated i n yagu The residue was purified by
Hz) ., 2'%% qﬁétgg%ép y oée% §|P|ca to give the sul fonyl
chloride (3.5 g ,

[00177] 4-(2,4-Dichloro-phenoxy)- N- [(4-[1,2,4]thiadiazol-5-
ylsulfamoyl) -phenyl] butyramide

\\/O | 0 n

W\
N\

PR SUU ¥

Cl

To a solution of the sulfonyl chloride (84 mg, 0.2 mmol) in
pyridine (1 mL) was added 5-amino-1,2,4-thiazole (40 mg, 0.4
mmol) and the reaction mixture stirred at rt for 24 h. The
reaction mixture was quenched with 50% DMSO and MeOH (3 mL) and
purified by HPLC (gradient 10-99% CH;CN/water). LC/MS (10-99%)
M/Z: M'l obs = 487.0; tg = 3.23 min.

[00178] 5,7-Dichloro-1H-indol-2-carboxylic acid [4-(thiazol-2-
ylsulfamoyl) -phenyl] -amide



329 as a white solid: H NWR (CDC ) :d 7.97 (d, 2 H

, J =88 Hz), 7.75 (d, 2 H, J =8.8 H), 7.63 (br, S
WO 2@05m013014 7. 37 (d, 1 H, J = 2.4 Hz) , 7.21 (deICT/LS1404/025827

,,J =. H, J =2.4H), 6.87 (d, 1 H, J 8.8 Hz),

4.12 (t, 2 H, J =5.6 H), 2.72 (t, 2 H, J = 6.8 Hz)

, 2.31 (p, 2 H, J = 6149Hz) . [00177] 4 -

(2, 4-Di chl oro-phenoxy) - N - [(4- [1,2,4]

t hi adi azol -5- yl sul fanoyl) -phenyl] butyram de Q H |
To a solution of the sulfonyl chloride (84 ng, 0.2
mol) in pyridine (1 nL) was added -am no- |,
,4-thiazole (40 ng, 0.4 nmol) and the reaction mxture

Cl siyrred at rt for 24 HThe reac n r@xture was
Menciged with 50% vu and NQ@«L@.L purified by
HP gradi ent 10- Nat er s(10 99%)
Cl Z: Iglobs = 4870 .23 gn n. [OO
5, 7-Di chl oro-1 H1 ndol - 2 car boxyl ic aci
(thiazol-2" ylsulf anoyl) -phenyl] -am deH II N/ NH
J SSOS NJ To a solution of 5 0,7
To a soluElghCBE0507L8§@h§o§oC§ Lsh .
mwol ) in pyridine (O. ﬁ@@ﬂé{ 7 E%bgﬁ}é%%ﬁ?fgd‘i t(n% md.
0.75 mmodsin pyridine (0.8 mL 1 mmol) and DCM (5.2 mL) was

added N’-(2-thiazolyl)sulfanilamide (128 mg, 0.5 mmol) and the
reaction mixture stired at rt for 16 h. The resulting solid was
filtered, washed with DCM (3 x 5 mL), and dried under wvacuum
overnight to provide the product (0.21 g; yield = 90%)as a
white-green solid. 'H-NMR (DMSO-ds) 12.78 (s, 1H), 12.33 (s, 1H),
10.67 (s, 1H), 7.97 (d, J = 7.0 Hz, 2H), 7.82 (d, J = 7.0 Hz,
2H), 7.62 (&, J = 1.5 Hz, 1H), 7.47 (s, 1H), 7.30 (d, g =1.7
Hz, 1H), 7.27 (d, J = 4.6 Hz, 1H), 6.84 (d, J = 4.6 Hz, 1H).
LC/MS (10-99%) M/Z: M'1 obs = 467.0; tg = 3.12 min.

[00179] 2- (4-Fluoro-phenoxy) -N- [4-thiazol-2-ylsul famoyl) -
phenyl] -acetamide

s_N.P
g o
o e Na !
N0 F
F H

4-Fluorophenol (0.050 g, 0.45 mmol) was dissolved in 1.0 mL

dimethylacetamide containing K,CO; (0.15 g, 2.5 equiv). tert-
Butyl chloroacetate (0.081 g, 85 uL, 1.2 equiv) was added neat
and the mixture was microwave irradiated at 150 °C for 30 min.

After cooling, the contents of the tube were filtered through



added N '- ( -thiazolyl) sulfanilamde (128 ng, 0.5
mol ) and the reaction m xture stired at rt for 16 h .
wab@soeww ting solid was filtered, washed w t hP@ZWE1004/025827

m.) , and dried under vacuum overni ght to provide the
product (0.21 g ; yield = 90% s a white-green solid.

H- NVR (DMSO-d ) 12.78 (820rFH), 12.33 (s, IH, 10.67

(s, IH, 7.97 (d, J =7.0 Hz, 2H), 7.82 (d, J =7.0

Hz 2H) , 7.62 (d, J 1.5 Hz, IH , 747(s | H) X 730

celite (fitq) £ C1dg gy ibeio P Ararapeed saFr1 0

mL dlméiﬁy?fbéﬂfml@QOIﬁﬁinﬁ;%%$4w5bﬁaﬁdeﬂheaoxhé tgbe and this
. thiazo ul Tano - en -acet am_de

mixtur ﬁ%oﬁrl@ﬁ@rﬂﬁv ff F56 éuél %22 ﬂﬁ’&y Grad dicdddiafe Heire

evapordedd Mrdli gt hnhagetaididr, L Q\nga'd?icfégi Péacf@o(rgrl%ﬁ 19(11’da%051e

equiv) . fceri- Butyl chloroacetate (0.081 ,
(0.68 rr[bpﬁequ @M vis ithded Theats g itdre wasxtglﬁe:e\ﬁapn the shaker
rQuayve | at.,15 Af.ter
for 1. dno}gl I ng, @t hac(eftge?m%eh%tdcshtgf &hcé %ZO%\AVB ufrlq 1'lellrleénlc.le (1.8
mL of 1, aughCaiMA)e wad adalend eard ralakoway edntdieyuddevieethivis at
rinsed with 1.0 L dineth Iaceamde 1.OL H O was
re. v O THE 1R R t G W mEosncht efofated

by HPLG plfi @icadbiz . Vol ati | es vvere evaporated. To the
crude residue was added carbonyl diim dazole (0.68 nL

of 1.0 Min DVA) . The solution was placed on the
shaker for 1.0 h at rt, after which N

oonso) |- (225 Al J b an am e oh 8 . o a’r?f"?nfMaﬂwﬁ)ML\)

phenyl]\/d@éué:e‘ﬁdd\ere agai n evaporated, and the product
i sol at ed

SN
\S’/
¢ - YO

2-Ethylphenol (0.061 g, 0.50 mmol) was dissolved in DMSO (0.5

mL) and powdered K;CO; (0.070 g, 0.50 mmol) was added followed by

ethyl bromocacetate (0.12 g, 86 uL neat, 1.2 equiv). The mixture
was shaken at rt for 16 h. NaOH (1.0 mL of 2 N) was added and
shaking continued for 4 h. Aryloxybutanoic acid was precipitated
by adding HC1l (2.0 mL of 2 N) and collected by centrifugation
and decantation of supernatant. A water wash was similarly
employed prior to evaporation of volatiles. The dry crude
product was weighed and assumed to be pure as it was treated
with carbonyldiimidazole (1.0 equiv of 0.50 M in DMA) for 1 h at
45 °C, then N’-(2-thiazolyl)sulfanilamide (1.0 equiv of 1.0 M

in DMA) was added and shaking continued overnight overnight at



by HPLC purification. [00180] 2- (2 -Ethyl-phenoxy)
-N- [4-thiazol -2-ylsul fanmoyl) - phenyl] - ace am de H
wQ2d@shyiophenol (0.061 g , 0.50 nmol) was di SSoP@EUSI004/025827

DMSO (0.5 nL) and powdered K CO (0.070 g , 0.50 nmol)

was added foll owed by ethyl bronpacetate (0.12 g , 86

m. neat, 1.2 equiv) . -Tl2a-m xture was shaken at rt for

16 h . NaOH (1.0 nL of 2 N ) was added and shaki ng
continued for 4 h . Aryloxybutanoic acid was

e, volBELE S SRS AT T 8 e

by HPLC Spmelﬂ’nactcﬂmonA wat er wash was simlarly enployed prior
to evaporation of volatiles. The dry crude product was
wei ghed and assunmed to be pure as it was treated with
carbonyl dii m dazole (1.0 equiv of 0.50 Min DVA) for 1
h at 45 C, then N'-(2-thiazolyl)sulfanilamde (1.0

[00181]  equd v(%fCHlPrd4 2 nf Do ypteracided-Manidt -stald eg. <2ont i nued
vernight averni ght a . Volatiles were again

Ylsulfamo\if rdYOl]: ‘%’13@“ <#e()duc i sol ated by HPLC
purifi catl on. [00181] 2 - (41.ph or o- 2-fl uor o- thenoxy)
-N- [4-thiazol - 2 - |Sl,$ -phenyl -a etamde

Obhl or o- 2- f | uor ophenol o 50
/E)guspended in 0.62 L H O
Cl Hded. The m xt.ure was shaken untl

chl oroacetic acid (0.50 nL of 1.0 I\/p s added and the
solution was heated to 110 Cin a test tube
4-Chloro-2-fluorophenol (0.073 g, 0.50 mmol) was suspended in

0.62 mL H;O and NaOH (0.10 mL, 10 N) was added. The mixture was

shaken until homogenous, chlorocacetic acid (0.50 mL of 1.0 M)
was added and the solution was heated to 110 °C in a test tube
equipped with a rubber cap punctured by a syringe needle. Water
was allowed to distill out. After 4-5 h, the temperature was
increased to about 120 °C and most of the rest of the water was
distilled off. When the volume reduction was about 75%, the
tube was cooled and 1.0 mL of 6 N HCl was added to precipitate
product which was collected by centrifugation and decantation of
supernatant. Water washes (2 x 2 mL) were similarly employed
prior to evaporation of volatiles. The dry crude product was
weighed and assumed to be pure as it was treated with
carbonyldiimidazole (1.0 equiv of 0.50 M in dimethylamine) for 1
h at 45 °C, then N’-(2-thiazolyl)sulfanilamide (1.0 equiv of

1.0 M in dimethylamine) was added and shaking continued
overnight overnight at rt. Volatiles were again evaporated, and

the product isolated by HPLC purification.

[00182] (8-Trifluoromethyl-quinolin-4-yloxy) -acetic acid



equi pped with a rubber cap punctured by a syringe
needl e. Water was allowed to distill out. After 4- 5 h
WO 2006@19ehper at ure was i ncreased to about 120 EUHNS2004/025827
nost of the rest of the water was distilled off. Wen
t he vol une reduction was about 75% the tube was
cooled and . nL of 6 NI1E@- was added to precipitate
product which was collected by centrifugation and
decant ati on of supernatant. Water washes ( nL) were
simlarly enployed prior to evag&rat'on of volatiles.
OH The dry crude product was weig assuned to be
pure as it was treated with carbonyldiim dazole (1.0
SN qU|v of 0.50 Min dinmethylam nep”for 1 h at 45 C then
| P - (—=thiazotyt)ysotfanil am de (1.0 _equiv of 1.0 Min
N di nmet hyl am ne) was added and slak| pnt i nued
gover ni ght overnight at r . Vol a & per e agai n
%vaporated, and the product isol@ated| by HPLC
purification. [00182] (8-Trif CF3
| uor onet hyl - qui nol i n-4-yl oxy) -acetic
aci d4- Hydr oxy-8-trifl uoronet hyl quinoline (0.50 g ,
4 -Hydro:-35- U]ﬂ‘ilﬁl)ud&@ﬁnéiﬂﬁ/ﬂ@d&%ﬂﬁlem@osﬁz g*TL)z 35%&%&%'
carbonate was added (0.32 g , 2. D)

dissolved %t%rljé’[%s(?st‘ﬂlr)r e@%%%l%rﬂ@@ﬁazeh WaSEtalriylled (0.32 g,
235 DR S 6 LR Yoy SLLAUE VgD BT 0P S

and heat was applie
bromoacezle U@ @B)HWasladUeﬂnawd waSraﬂdgdcdmbpmdeé h@ﬂ heht.

was applﬂég aci Ea#brace G a% d%(tllg} ?r#)(?n%& glﬁ‘v%ltgzt gL pﬁ éed

and st:L:d’J:eSiy tddﬁg:llmhe[af Feirpidt al.i aheomixpledUGhs Abbgeaskhari ng

é iy%PenS|on for 6 h, the solid was coIIected by
guenched wit ater (4 mL). Glacial acetic acid (1.4 mL) was

added to ~pH 4 resulting in precipitation of product. After
stirring the suspension for 6 h, the solid was collected by
vacuum filtration, rinsed with water, and dryed in a vacuum
dessicator over CaCl. The yield of white solid was 0.56 g (87%).
*H-NMR (DMSO-dg) 5.04 (s, 2H), 7.11 (d, J = 5.2 Hz, 1H), 7.69 (t,
J = 8.0 Hz, 1H), 8.15 (d, J = 8.0 Hz, 1H), 8.47 (d, J = 8.0 Hz,
1H), 8.83 (d, J = 5.2 Hz, 1H), 13.3 (br s, 1H) ; LC/MS (10-99%)
M/Z: M'1 obs = 333.5; tz = 2.63 min.

[00183] N-[4- (Thiazol-2-ylsulfamoyl) ~-phenyl] -2~ (8-
trifluoromethyl-quinolin-4-yloxy) -acetamide
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vacuum filtration, rinsed with water, and dryed in a
vacuum dessi cator over CaCl. The yield of white solid
wWoR®s01P64 g (87% . H NVR (DVMSO-d ) 5.04 (s, 2prQT/US2004/025827

(d, J =5.2 Hz, IH, 7.69 (t, J = 8.0 Hz, IH , 8.15
(d, J =8.0Hz, IH , 8.47 (d, J 8.0 Hz, IH), 8.83 (d,
J=5.2H, IH, 13.3 ¢BR3s , IH); LCM (10-99% M Z:
Mobs = 333.5; t = 2.63 nmin. [00183] N - [4-

(Thi azol - 2-yl sul fanoyl ) -phenyl] -2- (8- trif
| uor onet hyl - qui nol i n-4-yl oxy) - acet am de FsC(
-Trifluoronet hyl qui nolin-4-yl oxy)-acetic acid (0.50 ¢
, 1.84 mml) was suspended in 20 nL DCMwi th rapid
stirring. At rt, oxalyl chloride (0.19 nm., 1.2 equi V)
adde ropw se and t|rr|n caontinyed for 4
(8- Trl%gg? rb%alyio"éfﬁl e wére 9 ér%vr’gdgu ni-84

mmol) W€ UWisddiiaiite j@m%mtﬂrﬁr%lﬂﬁ@e@@ﬁ@ﬁlﬁgth and
the m xture cooled to O C .

oxalyl c(hzlcm%eloqq/u)%mlf,am |2arﬁqwéw(>o wgp @ddet, gropuilee was
sta.rr:.rﬁi (Sjﬂtflq{d %xg%e r'égl%r{to a%Qi @X’ce%s E&li'y:‘i].) c-ﬂi%rl e

ure was to warmto rt overni ght he sol i
were rawmsvadlirectariandtird ngeid enitds ifdues walbCMe -Burslesided in

a5 (e TS Catied 1t b yoRoadpy Pofzalglf Syhfahf1amiae
(0.47 &) |1ratdanv)Afiey acﬁdémgfdmdﬁred/a@uwmmxiee (®alziod mL 2.0

0.65 g (69%9 was obhtained. H- NVR (DVsQd ) 5. 11
equiv) FHye r@l;qgn(eu wap allqed tq Py P r(td OVJEI‘IIl@' he
solid ‘%{%cgl]?gct{éh ghd 141r§sé'<¥w1tl'fl) fxyes_ﬁlrfdM Fuzthdd HZ

, 8.17 (d, = 8.0 Hz, ,J—80Hz
purifiddfhion 8vgb effected by suspendlng the solid in 20 mL
methanol, stirring vigorously for 4 h, and filtration. After
drying under vacuum, white solid 0.65 g (69%) was obtained. H-
NMR (DMSO-d¢) 5.11 (s, 2H), 6.79 (d, J = 4.8 Hz, 1H), 7.12 (d, J
= 5.2 Hz, 1H), 7.22 (4, J = 4.8 Hz, 1H), 7.71 (t, J = 8.0 Hz,
1H), 8.17 (d, J = 8.0 Hz, 1H), 8.55 (d, J = 8.0 Hz, 1H), 8.85
(d, J = 5.2 Hz, 1H),; B3Cc-NMR (DMSO-dg) 68.0, 103.6, 108.8,

120.0, 122.0, 124.8 (g, J = 270 Hz), 125.1, 125.4, 126.4 (g, J

]

33 Hz), 127.7, 127.8, 129.2, 137.7, 142.1, 145.6, 153.2, 161.2,
166.5, 169.4 LC/MS (10-99%) M/Z: M'l obs = 509.5; tzp = 3.13 min.

[00184] 6-Chloro-1,2,3,4-tetrahydroquinoline

OO —TC0)

~

N N
H

Method A: To a solution of 6-chloroquinoline (2.0 g, 12.2 mmol)
in anhydrous MeOH (500 mL) under nitrogen was added PtO; (0.2 g,



(d, J =5.2 Hz, IH,; CGNW (Dvs0-d ) 68.0, 103.6,
108.8, 120.0, 122.0, 124.8 (q, J = 270 Hz) , 125.1,
wa2W541391£6. 4 (q, J = 33 Hz), 127.7, 127.8, 12BCRPS2004/025827

137.7, 142.1, 145.6, 153.2, 161.2, 166.5, 169.4 LC M5
(10-99% M Z: Mobs = 509.5; t = 3.13 mn. [00184]
6-Chloro -1, 2, 3,4- tetAad@Rydroquinoline Method A: To a
solution of 6-chloroquinoline (2.0 g, 12.2 mmol) in
anhydrous MeOH (500 ni) under nitrogen was added Pt O

(O 2 a n,pass
1.6 mmoljy & Miarbbd TR wad MBI 5 05U P8 Ecrdsn
mixture farfd 4:516mnn.xt'[fr&3 rsfrdtriean S tal enivas fiHet ecadtdmeh t he

filtr va . roduct was taken u
mixture (3 g ok TD A Cai9 1 LT e TS Sehod TRt 200

was taked db]éh@ﬂ@M)MﬂﬂﬁEQrédJﬁﬂﬁﬁﬂg&(Eéiﬂlé‘ghd%hh%%maﬂéﬁiaphed
colorl’ess oil. HNVR (Cbd ) 85-6. 83 %n ,

(gradierg: g @?ng RtORGfHen gp (asfform)o RBI743,

colorle%’ T\/B%Qg%% 6@6;%3 -&. §§8(@ 2 BT 3422% 33 (m,

1 H), 5M2hcgd, B H)A A Xtne 1 Ga,.cld d'T)OQLﬁrG@lI(Ite (,008%@ 3 Hz,

2 H), 1. 7a'%5u{nme'd A dE%\lle?méo ,\(/\glzg ) %(35/%1% gboso% mt%—l?'?g gbs =

168.3; #l) wagamehqwaved at 160 C for 8h. The m xture was
then filtered and the filtrate concentrated to give a

crude yield of 0.10 g The product was taken up in
Method BM “FPFttLé'?eécPﬁ: rﬁ‘dﬂ'éll?l?%mltr@léﬁtﬁ cHfr-Ffatogrlaphdipol)

indium 5&5@% ssq & E&ﬁ%/ % (s%oafgéa%eda o1 i 1 612 Fo
as clear col ot'l ess oi ob :

pL) in a¥bRitd FEdH 7@ /¥ ML) was microwaved at 160 °C for sh.

The mixture was then filtered and the filtrate concentrated to

give a crude yield of 0.10 g. The product was taken up in DCM,

filtered through celite and chromatographed (gradient of 0-10%

EtOAc/Hex) to afford 0.01 g (12 %) as clear colorless oil.

LC/MS (10-99%) M/Z: ML obs = 168.3; tg = 1.74 min.

[00185] l-Methyl-1,2,3,4-tetrahydro-isoquinoline

=N NH

To a solution of l-methylisoquinoline (133 pL, 1.0 mmol) in THF
under nitrogen was added dropwise a solution of LiBEt;H in THF
(1.0M, 2.2 mL, 2.2 mmol) to give a yellow solution. After
stirring 1.5 h, MeOH (1.2 mL) was added dropwise to produce a
clear colorless solution, which was then diluted with 1M ag. HCL

and ether. The aqueous layer was extracted three times with



[00185] -Methyl- 2 , 4-tetrahydro-isoquinoline To a
solution of 1- nethylisoquinoline (133 nL , 1.0 mol)
w0 pooFiBouhder nitrogen was added dropwi se a soPal/USW00625827
LiBEt Hin THF (1.0M 2.2 nL, 2.2 mmol) to give a
yell ow solution. After stirring 1.5 h , MeOH (1.2 nl)
was added dropw se to-pR6duce a cl ear colorless
sol ution, which was then diluted with Maq. HCO and
et her. The aqueous |ayer was extracted three tines

t het her,, then asi c H 14) b ditio f
ether, t\ﬁen brf aq@%gﬁs‘ﬁl 2@’6?&%&51& Pﬁc?g’daﬂi'vg‘agﬁﬁes he
aqueous\MdyEﬂJﬂﬂs(HXEﬂhdhéﬁ'ﬂﬂya3b1ﬂés|hﬁt©dD@md genednbkated

t ive the desired product in 77 %yield, which_was
MgSOs, f&iégrﬁﬂt REGt CPUFEREF2PEH] FPCaW%nthﬁcﬁl%lm@ DYIFURE Zin
77 % yiddOPSE H8ad Jsé?i 84 tHe [FRQI8GL pM?cHIEQ&tllmz 31.é7/Ms

tetrahydro- qui noline A mxture o f -nethoxy quinoline
(10-99%)( &Y Zv. M"10 obsnrol %8 . 3anfer UmGdrmete (0.32 g , 5.0

mol ), and 10% Pd/C (0.05 g ) in anhydrous MeOH (5 nl)

was mcrowaved for 900 s at 100 C. The m xture was
[00186] fi ld-atethcand- 2, 13014 -ite a9 drb-uikb1iae added. The

product was redissolved in H 0/DCM and t he aqueous

| ayer basified wth . Mag. NaOH (pH 8 ) . After

0 etractlngtbreUs with DCM the organic |ayer was
- mentrat ed t he product in 89%yield. The
,& uct Was used i rout further purification. LC/ M5
(10- 99% M Z: Mobg = 164.0; t = 0.40 mn. [00187] 2
-Chloro-#- [4- (thiazol-2-ylsulfanmoyl) -phenyl] -
acet am deCGeneral procedure 1 : N'-
A mixtuye-afhifzes tHopsayiaeliae dé 9 10..00g 5, Me@1) , ammonium

formate (0.32 g, 5.0 mmol), and 10% P4d/C (0.05 g) in anhydrous

MeOH (5 mL) was microwaved for 900 s at 100 °C. The mixture was
filtered and 2M HCl in Et,0 (1.5 mL) was added. The product was
redissolved in H,0/DCM and the adueous layer basified with 0.1M
ag. NaOH (pH 8). After extracting three times with DCM, the
organic layer was concentrated to give the product in 89% yield.
The product was used without further purification. LC/MS (10-
99%) M/Z: M'1 obs = 164.0; tg = 0.40 min.

[00187] 2-Chloro-N-[4-(thiazol-2-ylsulfamoyl) -phenyl] -

acetamide
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mol ) was suspended in DCM containing pyridine (3.80
m., 1.2 equiv) and chilled in an ice bath.
w@hdosnomeet yl chloride (5.3 g, 3.74 ni, 1.2 epCi/vuy2008625827

added dropwi se with vigorous stirring. The m xture was

allowed to warmto rt o night. The solid was

filtered, rinsed with f+%éh DCM and air dried to give

11.6 g (89% white solid. HNVR (DMSO-d ) 4.56 (s,

2H), 6.78 (d, J = 4.8 Hz, IH) , 7.21 (d, J = 4.8 Hz,
Generall Procedu?@ Qd Aﬂ %29tﬁlhholﬁkbsulfaﬁ5lédldd £168.0 gt 39.2

2H), 10.61 (s CNWR (DVvBd )44 . , 108.8, 119 7
mmo1) Wﬁﬁssllspﬂ?le?l 11131?01’/1 conpainingspyridige 3y g el

equiv) % Q %%%%1 9b§ce §§§h6 Chlcrgaéétylnchﬁggigg](g 3 g,

I o- 2f -qui nolin-1-yl) hi azol - 2-
3.74 mlyl qukf am;yw wplse pgiidpd- é@;@pum‘saewmbhevagomusedumr,?ng

o.the 2-¢
The mlx%fge Wfswagaggged tetrgﬁyééoggi%g Fﬁ%ggﬁnngkg SgigﬁFﬁas
filtered@Dklinaed WBEhréaebhODCMIthdeamﬁsdﬁhedomavgdvat120@ &
300.s he reaction nixture en up in
(89%) ﬁ%ﬂF@e?@&léhrgﬁgﬂM%e PW%Oaa% éhﬁgha 5§he& %@?aﬁ%e
4.8 Hz,0hn9-16%NeQ@d DML MOSDQQVIQQ)l 5379 «599%'Qf9aomhht82H)
'solid. HNWVR (DVSO-d ) 12.70 'H) 10. 37 (s,

7.75 (&7, P4=( 9, 04RE, 2H25 (l@ 63 4sp, @th IGNMRe, @MS@% (th
6. ( I 64 50 J Hz
108.8, ﬁHb.7,6§§§.?d’ifv &H% 71 Hi 456 i%%ts 3155536 FLC/ms
(10—99%2HM/Z2.WBl(Dst=:33336HEﬁ12HP,6B 861, 95 (m 2H)
LC/MB (10-99% M Z: Mobs = 429.0; t 2.79 nin. [00189]
2 - (6-Chloro-3,4-dihydro-2ff-quinoline-l-yl) -N [4-
[00188] 2-(3,4-Dihydro-2H-quinolin-1-yl) -N-[4- (thiazol-2-

ylsulfamoyl) -phenyl] -acetamide

Y R 0 Q\Q: HYN
Cl\/U\ /0 7 N\/U\ﬁ/©/ 0

General procedure 2: To the 2-chloroacetamide (2.00 g, 6.03

mmol) in DMF (15 mL) was added tetrahydroquinoline (2.27 mL,
18.09 mmol) and the reaction mixture was microwaved at 200 °C for
300 s. The reaction mixture was taken up in DCM, filtered
through celite and chromatographed (gradient of 0-10% MeOH/DCM)
to provide 1.53 g (59%) of a white solid. H-NMR (DMSO-d;) 12.70
(s, 1H), 10.37 (s, 1H), 7.74 (s, 4H), 7.25 (d, J = 5.6 Hz, 1H),
6.87-6.95 (m, 2H), 6.82 (d, J = 4.6 Hz, 1H), 6.50 (t, J = 7.3
Hz, 1H), 6.42 (4, J = 7.9 Hz, 1H), 3.41 (¢, J = 5.6 Hz, 2H),



(thiazol -2-yl sul fanoyl ) -phenyl] -acetam de
Synt hesi zed according to general procedure 2 :
wQ2@klogvoacetamde (1.0 g, 3.0 mol) , PCT/US2004/025827
6-chl oro-tetrahydro-quinoline (0.85 g, 5.0 mnol) in
DMF (15 mL) . Purified b%‘ col utm chr omat ogr aphy (5-10%
MeOH DCV foIIovvedb PLC purification (1-99% CH
CNH) . LCOM (10-99%9 MZ: Mobs = 463.3; t = 2.93
mn. [00190] 2-Indol-Il-yl-W [4- (thiazol-2-ylsulf
2.73 <tar@yi)s -Phenylduy, acedan dss Generat) PriqeBIr eLB3-99h M/z:
10 i borosilicate gl ass reaction vessel was put
M'1l obs u=néé3|9 -8n itnert 2af Ao®phRere of argon and | oaded with
sodi um hydride (60% w . dispersion in mneral oil, 5
equiv) to which dry DMF (1 nL) was added. The
resul ting suspension was cooled to 0O C . Subsequently,

oo Mo S R B i

(thiazo¥@s- %iéﬂ@&néﬂ) 3§h891§11] Béc@t&udé\lext a sol ution of
t he chl or o- JV- (thiazol -2-ylsulf anoyl)-phenyl]

- acetamde in dry DM (0.1M 1 ni, 1 equivV) vvas
added e reaction mxture was allowed to
room(De%er ture and stirred for 72 h , aftemry I\HN
Ct 6 |wms quenched by t k€™ gddigi o ) \)S

CI\/U\ k-up consi sted of lwaghi t he dqueous
Nph eW|th heptane ( nmL) , ad i on~of Mgquéous HC
H(IM 1 nl) and extractionegi hBCM ( nl) . Finally,
renoval of the DCM under re&duced pressure and

stripping the resulting solid with CHCN (5 tines),

afforded the final product. HN .
Synthesized according to generaf procedure 2: 2-chloroacetamide

(1.0 g, 3.0 mmol), 6-chloro-tetrahydro-quinoline (0.85 g, 5.0
mmol) in DMF (15 mL). Purified by column chromatography (5-10%
MeOH/DCM), followed by HPLC purification (1-99% CH,CN/H;0). LC/MS
(10-99%) M/Z: M1l obs = 463.3; tz = 2.93 min.

[00190] 2-Indol-1-yl-N-[4-(thiazol-2-ylsulfamoyl) -phenyl] -

acetamide

General procedure 3: A dry, 10 mL borosilicate glass reaction
vessel was put undér an inert atmosphere of argon and loaded
with sodium hydride (60% wt. dispersion in mineral oil, 5 equiv)
to which dry DMF (1 mL) was added. The resulting suspension was

cooled to b °C. Subsequently, a solution of the indole in dry



(DMBO- ) : d 10.73 (s, IH), 7.78-7.71 (m H), 7.55 (d,
J=. Hz, IH, 7.41 (d, J =8.3 Hz, IH, 7.38 (d, J =
_WR25mi3914 H), 7.23.(d, = 4.7 Hz, IH , 7.12 (tPCDUS2084/é25827
Hz, IH) , 7.02 (t, 7.4 Hz, IH , 6.80 (d, J =4.7 Hz,
IH , 6.46 (d, J = 3.0 Hz, IH , 5.09 (S, 2H). LCM
(10-99% M Z: Mobs 413287t = 3.43 nin. [00191] 2 -

(2-Metyl -2 3-di hydro-indol-1-yl) -N [4-(thiazol-
yl sul f anoyl) -phenyl] - acetam de Synthesized
DMF (0. 1?8001 g d.0 geRanalvay QR & 2 the? v‘"e%'s%ﬁo%‘h%tt %‘i@

, 1.5 mml) -met hyl 1 ndoline (1.
reactlonnml}sturrﬁ IS s&lrnr)ed g i30 ed.rby a¢hr0c?|@at

solutlol{ Q{fadd\kﬁéqtze@;ho ré;ooi/?_L t?%%al 29@"3}@%51%%8,19 H% 00 ]-

acetamid®$ i(rs dry) DMF7 (0.2, 1 .mIV,8 I MquiN) waé adﬁ&d(d’l‘hk =4
reactiort tmGixl_'I:\Zjlf_e l-}v@s @]IJIZo'we%l 'rb(od ’waé:m_ té)z'rpéoml_%ehlp[@@at@rgz 'an%ls
stirred |ﬂ?l)r 7D h 517ft(t=,‘1I wlfllzlxbl'r the x%a'dl:’lolnH}na’s ?uen%?le@.d byJ the

addltlorgl_q)f waz:er 7(§ (rrtL) JT-kleG WO —Hp comq)lsteg ofggzaﬁhlngg ‘the

aqueous pr%af H)w1th[ %@ﬁ(n (92?:;? ng{W F%%Sitzo?fz%f aqueotus_H%l
1 b APl exdepd SUTARRN pdM &Y L 4 nﬁrom‘f‘gﬂ&%a@,ﬂﬁ_e%yal

Synt hesi zed according to general procedure
of the NUM aruley reshiideshidrassters B0 sfrippif%amuble) resulting

solid wi%‘_&"{iﬂ@?ﬁrrggi :@i%"_e%)éqégf%'rﬁrﬁ%g%gi onyl,chloside (8 Soe
(DMSO-dg) : & 10.73 (s, 1H), 7.78-7.71 {(m, 4 H), 7.55 (d, J=17.7
Hz, 1H), 7.41 (d, J = 8.3 Hz, 1H), 7.38 (d, J = 3.0 Hz, 1H),
7.23 (d, J=4.7 Bz, 1H), 7.12 (t, T = 7.4 Hz, 1H), 7.02 (t, J =
7.4 Hz, 1H), 6.80 (d, J = 4.7 Hz, 1H), 6.46 (d, J = 3.0 Hz, 1H),
5.09 (s, 2H). LC/MS (10-99%) M/Z: M'1 obs = 412.2; tr = 3.43

min.

[00191] 2-(2-Metyl-2,3-dihydro-indol-1-yl) -N-[4-(thiazol-2-
ylsulfamoyl) -phenyl] - acetamide

Synthesized according to general procedure 2: 2-chloroacetamide
(0.5 g, 1.5 mmol), 2-methylindoline (1.0 mL, 7.5 mmol) in DMF (5
mL) . Purified by chromatography (gradient of 0-10% MeOH/DCM) to
provide 640 mg (100%) of a white solid. *H-NMR (DMSO-dg) 12.70



(50 mL) . Yield: 1.34 g (99% of a crude white solid.
H NVR (DMSO-ds) 10.65 (s, IH) , .73-7 . 9 (m 4H),
wQa2@5/0(x#14J = 4.3, IH), 6.83 (d, = 4.6, |H , HCHBS1004/025827

J =233, IH , 1.61 (d, J 6.6, 3H. LCM (10-99%

MZ: Mobs = 346.1; t 2.22 mn. [00193]

2- (3, 4- Di hydr o- 2H- qui NdPPn-1-yl) -N- [4-(thiazol - 2-

yl sul f amoyl ) - phenyl ] - pr opi onam deSynt hesi zed accordi ng

to general procedure 2 : 2 - chloropropionylamde (173
bs, ra I tet [ in Mg 145
(bs 1H) 9100265 g%])H Fﬁfza—hmﬂgisgm%edq%g ?O%%C]{?ior 45045 6. 12
1H), 7. Ome(d.eaétﬁ oh- ?mH@t:ur]é{)wasﬁ #9 utted dni=t IV .50 %zVe OH) DVEO8 2

@, 7 =?‘f‘$f (Bsad P o Y Fye %5 gl Ny R L 0.

Hz, 7825 Gk, dH 4(3641| I-(I): 6r 815669HzcmzH2H)2 6382t(dJ 3 5.3

Hz, 2H), ,_}) sé@5%5(§§ MS ,_1|)o 9935 -(yl/ijsM pH):bs?, 2529 2;

tr = 2.9t mih.= 5.5, 2H) 270(tJ 6.2, 2H) 1.81- 1.96
(m 2H), 1.35 (d, J =6.9, 3H. LCOM (10-99% Mz M
ohs = 443.3; t = .13 nmin. [00194] 2 -
(5-Chloro-indol-1-yl) -N [4-(thiazol-2-ylsulf anoyl)
phenyl] -propionam de Synthesized according to general

[00192] pr wethierd-N- Bé-dﬂ}mazdid-(ﬁ-ql(dhl’lfamqylo -phEBil)),- NaH

. 60%in oil, 0.14 g , 3.6 mol
pr°p1°n}élrﬁ'“b’r $ropi onyl ami de (250 ngy, 0.7 mml) . The product
was isolated by HPLC (gradient o f 10-99% CH CN
water) . HNVR (DVMSQd ) 10 . 71 (bs , IH , 7 . 71-7 .

4H) , 7. 65(d, J=1.6, IH , 7. 587 . 59

?gﬁ%/@ 7.56(5,||—|),7.24(d,4.@,\s/?(f:%¢N7

R “a 2 T
H,N CIW/LKN

H

Synthesized according to general procedure 1: N'-(2-

thiazolyl)sulfanilamide (1.00 g, 3.9 mmol), pyridine (0.6 mL) ,
2-Chloropropionyl chloride (0.5 mL, 4.7 mmol, 1.2 equiv) in DCM
(50 mL). Yield: 1.34 g (99%) of a crude white solid. *H-NMR
(DMSO-ds) 10.65 (s, 1H),7.73-7.79 (m, 4H), 7.25 (d, J = 4.3, 1H),
6.83 (d, J = 4.6, 1H), 4.69 (g, J = 3.3, 1H), 1.61 (d, J = 6.6,
3H). LC/MS (10-99%) M/Z: M'lL obs = 346.1; tg = 2.22 min.

[00193) 2-(3,4-Dihydro-2H-quinolin-1-yl) -N- [4- (thiazol-2-
ylsulfamoyl) -phenyl] -propionamide



=1.8 8. 4, 1H 6.81(d, J 4.6, IH , 6. 53
(dd, J =0. 5, 2.8, IH , 5. 37(q, J =17 0,

wo Bos/013p14 75 (d, J =6 . 9 3H) . LC M (10- 9&%/UM0K4/025827
Mobs 461 . 3 ; t =2 . 90 mn . [00195]
2- Chl or o- 2- phenyl -tf- [4-,(thiazol -2-ylsul famoyl) -
phenyl] - acetam de 1 Hol%l H Synt hesi zed according to
general procedure 1 : -(2- thiazolyl)sulfanilam de
(5.60 g , 22 nmol) , pyridine (3.6 n., 44 mol) ,
-chl or Q- 2 phenyl acetylchloride (3.8 nL, 26.4q n’rlﬁl

12eq DCM(400rrL).Y|ed 6. 73 g (75%
w‘% NVR(DMSG-d ) @ 10. 8 N@W @‘Bj
Cl m 4H) 7.60-7.57 (n 37(m
W/IL 7.25 (d, J=4.6 H, IH] 6|82 [d, N = 4.6 Hz,
577 (s, IH. LM (10-999 M Z Mobs:408.1;
t = 2.61 nin. [00196] 2-
(3 4- Di hydro-2Hquinolin-1-yl) - -phenyl -N [4-

Synthe%wﬁ%zamcczn@imn o asrﬁ;yéz)al pregedurendet @i deH

chloroﬁ%%ﬁfgﬁyég? eng{ ggner lﬂg%%%? ydr?)qulnollne
(0.19 dilet rnjwdﬁmqw I’tﬂhlm\ﬁ?‘(%mﬂ) . @nﬁfrdwm)réd Iatt DO (°@. Ebr 450

m crowaved at 200 C for 30 . The action

s. The n‘?%&‘fﬁjeor%vd%l}ﬁﬁq{ﬁ SR i i R I§1\9§OW @Mﬁ% adtH
purlflél_t&lgﬂgfl_ll\/}iﬁﬁ%.@ Dh?sﬂaé?&&r{tgf@@lefﬁ%o i, &P Q% Sy CNEMalek ) (pMso-

ds) 10.29 (s, 1HS, 7.72-7.79 (m, 4H), 7.25 (d, J = 4.6, 1H),
6.81-6.99 (m, 2H), 6.82 (d, J = 4.6, 1H), 6.65 (d, 8.2, 1H),
6.54 (td, Jdg4 = 0.6, J =7.3, 1H), 4.58 (g, J = 6.8, 1H), 3.47
(bs, 1H), 3.25 (t, J = 5.5, 2H), 2.70 (t, J = 6.2, 2H), 1.81-
1.96 (m, 2H), 1.35 (4, J = 6.9, 3H). LC/MS (10-99%) M/Z: M'l obs
= 443.3; tg = 3.13 min.

[00194] 2-(5-Chloro-indol-1-yl) -N-[4- (thiazol-2-ylsulfamoyl) -

phenyl] -propionamide

o N
\\S\,
O /@‘o \QJ
CI\HL
N
H

Synthesized according to general procedure 3: 6-Chloroindole
(0.1 g, 0.7 mmol), NaH (60% in oil, 0.14 g, 3.6 mmol), 2-
chloropropionylamide (250 mg, 0.7 mmol). The product was
isolated by HPLC (gradient of 10-99% CH;CN/water) . 'H-NMR (DMSO-



) d 10.74 (s, |H), 7.79-7.74 (m 4H) 7.44-7.31 (m
5H), 7.25 (d, J = 4.6 Hz, IH), 6.99 (d, J = 7.4 Hz,
wo B)o5/063996 (d, J = 7.6 Hz, IH) , 6.82 (d, = BCBUBM04/025827
IH , 6.70 (d, J =8.1 Hz, IH , 6.58 -6.55 (m |H),
5.75 (s, IH), 3.40-3.36 (m IH, 2.94-2.89 ( , IH , 2
79-2.61(, 2H131- 8 1 67 (m 2H) . LC/ M
ob

: 3 - :

(10- 999 M Zz: M :505 3;t=3.20mn
. [00197] 3 -Chloro - - (t hlazol 2-yl sul f anoyl)

de) 10. 71pQBQy| le pﬁoﬁhoeaﬁhd?m h\'x?); N7 gSynf(@esyzedlagcoiﬁi ng
io genheral 'procedure Ar t hi azol yI)

7.58-7. Eﬁjl(frraml]}ﬁm de 5(68.(37, gH) :32..84mtel,) 4. ﬁyrlléﬂi)ne'l(@SS (gd, J

- 1o, a6 U 00 Caog i) ©-o% aF 3. 70% (2096

1H), 5. 337f(q:1 v.\hl:tev s)ql |1d1 Hl—NMR((dQ\/EOdZiG) of BEL).. 4.1:/@/53 ,(1loH)
. ,7+.77-7.7zgm4|—|)7.25(d J=4. 6 H, IH) ,
99%) M/Zg M'gpobg =346143; &rip 2-9Yming 88 (t , J =6 . 2
Hz , 2H) , 2 . 86(t,J:6. 2 Hz, 2H . LOM
(10-99%9 MZ: Mobs =346 . 1 ; t =1 . 94 nmn.
[00195] [ OCR-9Bilczo 23 phiriyi It - At hd@zed]-i2nyil syl a-HNYJ{) 4-
] (thi.azal - 2- yl sul fanmoyl) -phenyl] -propionamde Hb J
§ﬁﬁ dzeed according to general procedure 2 :
3-chl oropropi onam de (173 rag, 0.5 mmol) ,
tetrahydroquinoline (188 nL , 1.5 mmol) in DI\/FI_£5 0
@Q,@ crovvaved at 200 C for 300 s . The

T T g R

H

phenyl

Synthesized according to general procedure 1l: N’ - (2-
thiazolyl)sulfanilamide (5.60 g, 22 mmol), pyridine (3.6 wL, 44
mmol), 2-chloro-2-phenyl acetylchloride (3.8 mL, 26.4 mmol, 1.2
equiv) in DCM (400 ml). Yield: 6.73 g (75%) of a white solid. 'H-
NMR (DMSO-ds) & 10.85 (s, 1H), 7.78-7.72 (m, 4H), 7.60-7.57 (m,
2H), 7.45-7.37 (m, 3H), 7.25 (d, J = 4.6 Hz, 1H), 6.82 (d, J =
4.6 Hz, 1H), 5.77 (s, 1H). LC/MS (10-99%) M/Z: M'1 obs = 408.1;
tg = 2.61 min.

[00196] 2-(3,4-Dihydro-2H-quinolin-1-yl) -2-phenyl-N-[4-
(thiazol-2-ylsulfamoyl) -phenyl] -acetamide



reaction mxture was diluted with 50% MeOH DVMSO (5.0
m.) and purified by HPLC (gradient o f 1-99% CH CN
WOR0810)3914 H NVR (DVSO- ) d 10.32 (s, |H), 7.75PQ1/0820041925827

4H, 7.25 (d, J —46 Hz IH), 7.00-6.96 (m IH), 6.87
(de 7.3, 14 I—926.82(d,3:4.6l-|z,ll—|),
6.64 (d, J = 7.9 Hz, IH>2-6.48 (dt, J = 10.0, 3.6 Hz,
IH),359(,J:7OHZ 2H) , 3 .25 (t, J = 5.6 Hz,
2H) , 2.69-2.53 (m 4H), 1.86-1.80 (m 2H) . LC/ MBS

(10-99%9 M Z: Mobs = 443 .3; t = .42 min. [Q0189] 3 -
(6- ChDorgerJIoI-I-yI) -N- [4-(Thi azol - 2y|su| AN -
o Pbhen ]5\ propi onani deSynt hesi z ccoQdi ngt

o plocdduPe 8~ 6- Chl oroi ndol e (109 NO, O %f

N60% in oil, 144 ng, 3.60

Hhl or opr opi onam de (250 ny,

was i solated by HPLC (gradi ent of

. H-NMR (DVBO-d ) d 10.25 (s, I H), ¥

7.53 (d, J =8.3 Hz, IH), 7.37 (d, J =

7.21 (d, J = 45Hz||—|)702(dd J:8.4 19Hz
syntheslided s&cb3ditg $o=gen8rhl, pkbredus#e5Q:(L-cBlerb-8-Hhenyl

2H), 2.84 (t, 6.7 Hz, 2H). LCO M (10-99% M Z: Mobs =
acetamidi@l. (5l tmg,84. mSnmmp@Q)ZOo}et[rdlhy'@rhqazoblin?l d8kf ahoyP) 75

mmol) 1%235/@%?(,(0”)7 I aag'?nmo%nll?f%fg’?lvegsﬁgr 2804C foy3Q0 (8- The

reaction mixture was diluted with 50% MeOH/DMSO (0.75 mL) and

purified by HPLC (gradient of 1-99% CH:CN/water). 'H-NMR (DMSO-
ds) & 10.74 (s, 1H), 7.79-7.74 (m, 4H), 7.44-7.31 (m, 5H), 7.25
(d, J = 4.6 Hz, 1H), 6.99 (d, J = 7.4 Hz, 1H), 6.95 (d, J = 7.6
Hz, 1H), 6.82 (d, J = 4.6 Hz, 1H), 6.70 (d, J = 8.1 Hz, 1H),
6.58-6.55 (m, 1H), 5.75 (s, 1H), 3.40-3.36 (m, 1H), 2.94-2.89
(m, 1H), 2.79-2.61 (m, 2H), 1.83-1.67 (m, 2H). LC/MS (10-99%)
M/Z: M'1 obs = 505.3; tz = 3.20 min.

[00197] 3-Chloro-N-[4-(thiazol-2-ylsulfamoyl) -phenyl] -

propionamide

O\\ //O

H
i} Qé,N\rij>
N4 - ? Lo sy
H2N/©/ cn/\)\m

Synthesized according to general procedure 1l: N'-(2-

thiazolyl)sulfanilamide (8.37 g, 32.8 mmol), pyridine (5.3 mL,
65.6 mmol), 2-chloro-propionylchloride (3.8 mL, 39.4 mmol, 1.2
equiv) in DCM (400 mL). Yield: 2.70 g (24%) of a white solid. *H-



To a solution of 8-trif |uoronethyl-quinolin-4-ol (107
nmg, 0.50 mmol) in THF (5 nl) was added
wd20i0soc3pahat obenzene-sul f onyl chloride (109 neCT/0SH00025827

mrol ) at RT. The resulting m xture was stirred at

anbi ent tenperature for 1 h . Then, a solution of

2-am not hi azol e (50 ng;19®350 tnrml) in pyridine (5 nL)

was added and stirring was continued for 65 . The

sol vents were evaporated under a stream of nitrogen,

sisd sdis ve ;»@gp n rigied

NMR Dm%egsgpgrgﬁlég L% l\/ilém(grgd?znt 0 ‘ﬁ n%%z) Cﬂ%ﬁv\gter)
.6 Hz, 1H)NVE.EVBG.CJ F ¢.9. 63, QH)I,H)3 88. 18,(¥, = ISI)2 Hz, 2H),

86 (g P ez B éi%(m?ﬁ?ﬁf 335393%% %113 1o &

1.94 @n.lH. LM (5 - 95%9 M Z: M obs 495. t
10. 45. [00201] 4 -
(3-Qui nolin-8-yl-ureido)-Wthiazol -2-yl benzenesul f onam
ide HN HH Method A : To a solution of sulf athiazole
(102 ng, 0.40 mmol) and JV,i\r- diisopropyelthyl am ne
[00198] (O 27 (3L 4 -@i%y drenl2f -iquiacdtionilt-yil) e NC 18 -rithiwasladded
ne solution.i.n toluene (20% W w in
Ylsulfaf“c?ly g/né’lhefg’%_ “PTORIETARILE on i xt use was stirred
under rfl ux for 2 h . The excess of phosgene and

sol vent were evaporated in vacuo and coevapor at ed vvith
acetoni gritle (5 nL) . Then, the crude product \@s

suspendeg-N etonitrile (5 an
8] qupnoi fe (58—1g—0+40 i n cet rld es(l>
added. The resulting nt d at

[\er

Cl lux for 16 h .

Synthesized according to general procedure 2: 3-chloro-

propionamide (173 mg, 0.5 mmol), tetrahydroquinoline (188 uL, 1.5
mmol) in DMF (5.0 mL), microwaved at 200 °C for 300 s. The
reaction mixture was diluted with 50% MeOH/DMSO (5.0 mL) and
purified by HPLC (gradient of 1-99% CH;CN/water). 'H-NMR (DMSO-
d¢) 0 10.32 (s, 1H), 7.75-7.70 {(m, 4H), 7.25 (d, J = 4.6 Hz, 1H),
7.00-6.96 (m, 1H), 6.87 (dd, J = 7.3, 1.4 Hz, 1H), 6.82 (d, J =
4.6 Hz, 1H), 6.64 (Ei, J = 7.9 Hz, 1H), 6.48 (dt, J = 10.0, 3.6
Hz, 1H), 3.59 (t, J = 7.0 Hz, 2H), 3.25 (t, J = 5.6 Hz, 2H),
2.69-2.53 (m, 4H), 1.86-1.80 (m, 2H). LC/MS (10-99%) M/Z: M'l obs
= 443.3; tp = 2.42 min.

[00199] 3-(6-Chloro-indol-1-yl) -N-[4- (Thiazol-2-ylsulfamoyl) -

phenyl] -propionamide



After cooling to RT, the reaction mxture was filtered

and washed with acetonitrile (5 nL.) , water (2 5 nlL)
wan@saiissopr opyl ether (5 nL) . The urea preci pPCHUSIN/I025827

during the washi ng steps and was col |l ected by

filtration. The solid was washed with water (5 nL) and

di i sopropyl ether (5 m)1¥hd dried in vacuo to give the

product (18 ng, 11% . HNWR (DVMSO-d ) d 10.24 (s,

IH), 9.80 (s, IH, 8.94-8.93 (m IH), 857855(m

IH), 8.42-8.40 (m I|H), 7.76-7.57 (m 7H), 7.25-

(m IH)Q 82.6.81 (m |H). ¢|cuvrs (5-95% M Z: OM;qbsN:

o2, s_yﬂ _ Method B : Tha solutign ., R
qL(Dncs e {72 g, 0. 5 1) crpl esfg
/\)J“n}q aS added di phosgene (66 The
m—lxture was stirred under reflu or 2 hH Then

sul f.at hi_azagl.e ( 0,49 mml trig | am
synchest g5 AEOFR LGS fRoPRURERS RATGH: rrﬁegmét hSGEhs.e
(109 mgSt or.vedmupder, nefil usokoinapoihera2 hgand. sbemmaltb pved

to reach anbient tenperature overnight. Water (5 i)
chloropyggigaadddeand 5PheIsoli d2wasot | + t”éh%dPBP#quayﬁéle%ﬁted

by HPLC‘["gg%STaL%?tCBE%@C LANEHL AN Ay AN AT 1A NivR V@44 ) 6

4-Nitrophenyl) -thiazol -2-yl -am ne EtO
10.25 (&,s08pendi.Ga-af. 62- (4, nkEd opfiehyl )(d Jt ki 8uBeHdz(518D,g7.37

(d, J'b?’oﬁoé@m:ﬂéélh?dgi <'81§h?° Loalbontl 13’?3 E"dggs(gdmmli

8.4, 1.3t HA]. 1Hhe weagl t(IdOngTEXbUBeH\aIaslhﬁat edsbo (£00JC=f 6L 6 Hz,
2h. After cooling to RT, t2 | vent |§/\}{vasrem)vgd in

H), 2.$4cd6. Phe bedi BFe #HS -dPF Méd W ROk N§OA: (Mob He§ =
461.1; tg = 2.84 min.
[00200] [4- (Thiazol-2-ylsulfamoyl) -phenyl] ~carbamic acid 8-

trifluoromethyl-quinolin-4-yl ester

H
o=c=w—@sozol FSCJ%/O\”/NO\
N O SO,Cl

H

o_ _N
FC™ Y Y H
. N~ @) N

N
S. F
§*o 5/

To a solution of 8-trifluoromethyl-quinolin-4-ol (107 mg, 0.50
mmol) in THF (5 mL) was added 4-isocyanatobenzene-sulfonyl
chloride (109 mg, 0.50 mmol) at RT. The resulting mixture was

stirred at ambient temperature for 1 h. Then, a solution of 2-



and Et QAc (100 nL) . The phases were separated, and
t he aqueous phase was extracted with EtOAc (2 x 100
worRgos5/013ble conbi ned organi c extracts were dri eRCDURL004/025827
MySO and concentrated. Purification by colum
chr omat ogr aphy (20-80% Et OAc i n hexanes) afforded the
product a s a yell ow 36[1?8‘(2. 75 g, 499 . H-ISIMR
(400 MHz, DVsd ) d 11.02 (s, , 8 .231H), 8.23 (d, J =
9.3 Hz, 2H) 7.85 (d, J 9.3 Hz, 2H), 7.41 (d, J = 3.6
amlnotﬁihzdﬂ@ %%‘(@ 5b %m@lwzanl rldEQENQS(%@Dg%é% Mibea
Mobs—222 = 2.50 mn. 0203] - Thi azol
and stinging s @eatinued £9meéSAbm Ther @oéwents were

evapordtdl H“%}?)réy ks dgﬁl( E‘Z'L%Jog%g‘] n@h@%gsl B t&é’?’( %glﬁ%)“’ed

in DMS@n(® MIHClandd@uri) ivals Hyeg;tr&@ahcat&@eCLC@' MS6HgrABitent of 5-

. l i 0 , t 10 ) a t QA 100 n) were
5% CH3§§2889§551 ﬁ%’lﬂﬁg E@%@“% nbpgrgg g 'Tﬁg aqdedds (Fhadd! -
8.28-8 WaS (m@utzlml i 276®7by7 @G&;dl(tm onno ,f 7MghabC73 apd exhraet ed-

wth EtQAc (4 x 150 nL) . The conbi ned organic
7.51 (myxtltot & Werd -dd i ovél \MyS5ard 1éor(6’ent1%ét e&C/Hge (5-
95%) M/rzesmpgeoygs fhbge ed s thon![.J(gh4§1 silica pad (hexanes
QAc, 1:1), ‘theé fiTtrate was concentrated t o
gl ve t he product a s a yellowwhite solid (340 ng,

oo 290 B0 PEA S Sl 2

benzenehdif%ﬂéﬂi6e|fﬁ 6.53 (d, J 6. 6 Hz, 2H), 4.81 (s, 2H
LG/ M5 (10-99% M Z: Mobs 192.3; t 0.39 min.[00204]
{4- [ (Thiazol e-2-carbonyl) -am no] -phenyl}-carbamc

acid tert-butyl ester H
HoN
H CI_N
OS/NY/N — T,
0 SF
g0 ./ oo\s(\/)
I\N H H
N._N
O
o) NN
S T
o L

Method A: To a solution of sulfathiazole (102 mg, 0.40 mmol) and
N, N-diisopropylethylamine (0.17 mL, 0.95 mmol) in acetonitrile
(10 mL) was added a 20% phosgene solution in toluene (20% w/w in
toluene, 1 mL). The reaction mixture was stirred under rflux for
2 h. The excess of phosgene and solvent were evaporated in vacuo
and coevaporated with acetonitrile (5 mL). Then, the crude
product was suspended in acetonitrile (5 mL), and a solution of

8-aminoquinoline (58 mg, 0.40 mmol) in acetonitrile (1 mL) was



TMS5 N N HN - To a solution of 2-TMS-thiazole (2.25 ni,
14.1 nmol) in DCM (5 nL) at 0 C was slow y added a
waelanidm of phosgene in toluene (20% 7.45 nmlipPCAS2004/025827

nol ) over 15 Mn. After stirring for 2h at RT, the
resulting solution was slowy added via syringe to a
solution of WBOC-1, -phéhylenediamne (4.42 g, 21.2
nmol ) and pyridine (2.3 nL, 28.2 mmol) in DCM (100 ni)

at 0 C. After stirring for 20 h at RT, the reaction

added. %’ét %%Eyﬁinggégggﬁ?e%ggggg&%?gdo%tsggflﬁ%?&:@c%ggh.

After ceefangt ed. RThethqueeastphaseivasrexwaacfelitared &Eh@AC

(2 x 75 nL) and_the conbined organic extracts were
washed wigihy a@@épnwgselsn&%@ﬁéenwasﬁéd (2nxvacyb) and

i soprBUYILLERL 08 ) CobyanchLoneLagranty o616, 500 FLARe i

anes e produ or ange 452
washingngtebp@¥papndHwbivRcod08civez, bPVBOLtratdoh0. BBe( spli#l) was

washed w1§h7%ac‘:8r 5_ 18113%._}(2)61{33: dlég%bpﬁ_’?gzggt:égt\]‘lg_:@E?_é?E%i_ﬁilrf{%d

in vacub 4% Swve9bhe. pkEaNSL( 1Q899%4) MiZ) . Mphsvyr aﬁ‘ﬁb@vdf,t) 5
2.90 mn. %002 5] Thi azol e carboxyllc acid (

10.24 (sanilHd-pReRYl (s akflde R-24NPB8ETEMa 3B ut BoR70f -BRe (M,

B ro te _Re G4 1.42 I [
1H) . 8'%§TB QG)(§bsEgzdeg ?ng(ZGSQ% IR Af?e?gg?l%? QSDEgF)

6.82-6.8tL RWm, tlHe . ré@dMBoﬁSHEﬁFMrM/WasMﬁbu®bd + A s@t . tNaHBO44 .

Method ESOTHL) QQU%ﬁgha%%eg ap&noqﬁgﬁglg%e (59 nb) 0. Egemmol

Eonbi°néd organrc extr
in acetonitrile (5 mL) was added diphosgene (66 uL, 0.55 mmol).

The mixture was stirred under reflux for 2 h. Then,

sulfathiazole (125 mg, 0.49 mmol) and triethylamine (167 pL, 1.12
mmol) were added. The mixture was stirred under reflux for
another 2 h and then allowed to reach ambient temperature
overnight. Water (5 mL) was added, and the solid was filtered

off, washed with water and cold acetonitrile and dried in vacuo.

[00202] (4-Nitrophenyl) -thiazol-2-yl-amine

NO, NO,
e Oy O 3 Q
HQN/U\N EtO” “OEt J\

H

To a suspension of 1-(4-nitrophenyl)-2-thiourea (5.00 g, 25.4
mmol) in acetic acid (40 mL) was added bromoacetaldehyde diethyl

acetal (3.94 mL, 25.4 mmol) at RT. The resulting mixture was

heated to 100 °C for 2h. After cooling to RT, the solvent was



were dried over MgSO , concentrated in vacuo and used
W thout further purification in the next reaction.
WoRNMRI4D0 MHz, DVSGd ) d 10.26 (s, IH) , 7.98CT/US2004/625827
3. H, IH , 7.97 (d, J =3.1 Hz, IH , 7.37 (d, J =
8.8 Hz, 2H) , 6.45 (d, J—88Hz,2H),4.92(s,2H).
LC/MS (10-99% M Z: M8BZ-220.3; t = 0.57 mn. [00206]
Thi azol e- 2- carboxylic acid
4-f cerfc-but oxycar bonyl am nophenyl ester N (tn) QL
removed J.M'B%u@ "’t'l%o'rlété QO BYRHIAZAG ( gﬁoﬁ‘- (158 fr)
nmol ) J) tOvaassIOV\Aya a solution
and EtOAgf (pih'tﬁsgré-ﬁe- |'Iﬂflet aheeres @@@% SEpdsErartie,d 14ndl timeo bueves
5 Mn. After stirring for 2 the resulting

1
phase was|SHYTAHT LRSS "STWEF CRdddd éoé’yFMgeTP@ FouBRHeRoRTganic
extract%%x%ﬁrlé?%’v@g@gsd ' Qﬁd( éoﬁge %%80 Eﬁ?i%a%@%gton by
column d:fnmats;tgnaghyg f2- 82G tEt@tACRtp eeameadt adf oridetutle

proauct M5, NRAGHSY 1 0°L B0 1 Sl BBHGR, (108 e o

ds) & 1llsepariat ed. 8Tbelaoweeus3pl(ldseras9extHaptEH WYhégs Ode, J =
(&ﬁx 75 ) and the conbi_ned or anic extracts wer e
9.3 Hz, gHled Tovidr bSO and -EokiGen Mued 8 Wioud, = 3-6 Bz, 1H) .
LC/MS (1%1199‘4)0@4/12.% MY egkummzehr emaEoar aphyp (b 50% Et OAC i
exanes) af forded the product as a green solid (518
ng, 12%. H NWVR (400 M#z, DMSO-d™) d 9.49 (s, IH

oo > gl Bt Bt 0 5301

1.48 (s, 9H) . LC/ M5 (10- 99%) I\/!Z Mobs = 321.1; t =

@O — o
N’i\N Nﬁl\N
H H

A mixture of 4-Nitrophenyl)-thiazol-2-yl-amine (917 mg, 4.15

mmol) and tin(r1z) chloride (2.36, 12.5 mmol) in EtOH (40 mL) and
1M HCl (40 mwmL) was heated to 80 °C for 6éh. After cooling to RT,
water (100 mL) and EtOAc (100 mL) were added and the phases were

separated. The agueous phase was neutralized by addition of 1M

NaHCO; and extracted with EtOAc (4 x 150 mL). The combined
organic extracts were dried over MgSO, and concentrated. The
residue was filtered through a silica pad (hexanes:EtOAc, 1:1),
and the filtrate was concentrated to give the product as a
yellow-white solid (340 mg, 39%). 'H-NMR (400 MHz, DMSO-dg) o
9.56 }(S, 1H), 7.21 (d, J = 6.6 Hz, 2H), 7.12 (4, J = 3.6 Hz,
1H), 6.70 (4, J = 3.7 Hz, 1H), 6.53 (d, J = 6.6 Hz, 2H), 4.81
(s, 2H). LC/MS (10-99%) M/Z: M'l obs

#

182.3; tg = 0.39 min.



[ 00207] Thi azol e- 2-car boxylic -am no-phenyl ester
NHBoc To a solution of the N-BOC- protected am ne (515
wogeosh1B®i4 nmmol ) in DCM (2.5 nlL) was added TFA PCT/5S100)/025827
. After stirring for h at RT, the reaction m xture was
poured into sat. NaHCO (§% nL) and extracted with
EtOAc (2 x 50 nL) . The corrbl ned organic extracts were
dried over MgSO , concentrated in vacuo and used
wi thout further purification in the next reaction.
H-NNR (400 VHz, DNSCd ) d 8 25 (d J = 3. O Hz, IH) ,
J = 3. 4 (d, J = 8. FE 2H)
[00204] 6 59{4(-df(131m28>1@+%caatbonyla PF‘J-P@] -Ph)enylﬁcpﬁsbamlc acid

9 MZ Mobs =221.1; t = 0.59 nmin. [00208] 3-
tert- b{%ﬁ& é%?%ydro- ZFLqU|noI|n I-yI) -propionic acid Okt

CH - 141- A solutlon of ethyl bronopacetate (0.75 g ,
4.5 mmol ) and 1, 2,3 t et rahydroqui noline (0.57 ni,

was n1cromaved at 200 C for
[’>’T"§§o s . The sol verﬁl:/%g%éo y.acuo, and the

resi due was red|ssolve n 5 m) . M NaCH
(12.5 nL) was added, and the reaction mixture was
heated to 80 C for 2.5 h . After cooling to RT, EtOAc

To a séBO:{dd SO WaLItk B0 dild were agded,, Hh%m&h%s%§1%E%P(5

separat ed, the aqueous |ayer was acidified to pH 2
ml) at by “@ddisls @locoflyoMddad andodxtiaat ed pwhbBgene in toluene

(20%, 7.45 mL, 14. 1 mmol) over 15 Min. After stirring for 2h at
RT, the resulting solution was slowly added via syringe to a
solution of N-BOC-1,4-phenylenediamine (4.42 g, 21.2 mmol) and
pyridine (2.3 mL, 28.2 mmol) in DCM (100 mL) at 0 °C. After
stirring for 20 h at RT, the reaction mixture was quenched by
addition of sat. NaHCOz; (100 mbL), EtOAc (150 mL) was added, and
the phases were separated. The agqueous phase was extracted with
EEOCAc {2 x 75 mL), and the combined organic extracts were dreid
over MgSO, and concentrated in vacuo. Purification by column
chromatography (10-50% EtOAc in hexanes) afforded the product as
an orange solid (452 wmg, 10%). 'H-NMR (400 MHz, DMSO-ds) & 10.66
(s, 1H), 9.34 (s, 1H), 8.12 (d, J = 3.1 Hz, 1H), , 8.09 (d, J =
3.1 Hz, 1H), 7.72 (d, J = 7.0 Hz, 2H), 7.42 (4, J = 8.9 Hz, 2H),
1.48 (s, 9H). LC/MS (10-99%) M/Z: M'l obs = 320.3; tg = 2.90 min.

[00205] Thiazole-2-carboxylic acid (4-amino-phenyl) -amide

s 0
[N/>—_H<N—@'NHBOC [N/>_H<N—®‘NH2



Et OAc (3 x 30 nL) . The conbi ned organic extracts were
dried over MgSO and concentrated in vacuo to give the
w@e@doco1{ 640 ng, 75% as a white solid. H NVRPCH0S82004/025827
MHz, DMSO-d ) d 6.94-6.88 (m 2H), IH , 6.38 (d, J =
8.2 Hz, IH) , 3.98 (s, 2H , 3.32 (t, J = 5.6 Hz, 2H),
2.69 (t, J = 6.3 Hz, 2H)3°1.92-1.84 (m 2H) . LU M
(10- 99% M Z: Mobs = 192.3; t = 2.39 mn. [00209]
General procedure 4 for am de couplings : A mxture of
the corresponding acid (0.2 mmol), amne (0,2 mol),
triethylamne (28 nL , 0.2 mmol) and HATU (76 ng, 0.2
To a solmbidni of pyhe dNRBOCEpEontyt@disami e owdvednat 2062 Gufiok)

. 0 Th ti ' | ut ed th 50%
in DOM {ERs ThbIEE STRES TER] (¢ of B AndEphET TP ERE by dprer 1n at
RT, the(@eadtesh @ix&ﬂr§9%§l-b@bw@tmﬁo séQOZﬁQﬂic@g (50 mL) and

(2, 4-Di chl or o- phenoxy) -N-[4- (thiazol-2-ylanm no) -
extractpewyth EbORgr 471 deBP @yht hBle z@@mbm@cﬂdnpmambc geReragts

d 4 H- NVR (400 O
vere oGRS doo, AL LACE I PSD) £3%,09% ool
furtherngghE?ca§1§ﬁ6Zglg§éngeﬂtDge§%8goﬁg1HJN&R7(ﬂDD ggké ggso-
a0 5 14148 25, TG v RA01 8008 ML bt g 87 102,10 &
Hz, 1H), 67[36" R4, [7002331}; gz, (8n) 4- B hydr@; 277 =0y, @Oi{t:n buyl)

4-thiazol -2yl ani no) - phen T - ace am de
4.92 (sgydHheslLgéMSaddorarhy M/é: gMnkr%fPSpTo%%QjL?rie % = [3-RYRmin.

(400 Mz, DvsO-d ) d 10 . 15 (s, IH , 9 . 88 (s ,
IH , 7. 56-7. 51 (m 4H , 7 . 23
[00206] Thiazole-2-carboxylic acid 4-tert-butoxycarbonylamino-

phenyl ester

[i/)—TMS

s 0
[ >
N o-@—NHBoc

To a solution of 2-TMS-thiazole (2.25 mL, 14.1 mmol) in DCM (5
mL) at 0 °C was slowly added a solution of phosgene in toluene
(20%, 7.45 mL, 14. 1 mmol) over 15 Min. After stirring for 2h at
RT, the resulting solution was slowly added via syringe to a
solution of N-BOC-4-hydroxyaniline (4.39 g, 21.2 mmol) and
pyridine (2.3 mL, 28.2 mmol) in DCM (100 mL) at 0 °C. After
stirring for 20 h at RT, the reaction mixture was quenched by
addition of sat. NaHCO; (100 mL), EtOAc (150 mL) was added, and

the phases were separated. The aqueous phase was extracted with



(d, 3 =3 . 7H , IH 6. 95-6 . 87 (m 3H , 6 . 50
(td, J=. , 0. 9H , IH , 6. 44 (d, J =8. 1 Hz

_ WO 20054139102 (s , 2H) 3 . 42 (t , J =5 . 6 Hz pCEHy2004/@5827
72 (t , J=6.3H, 2H , . 96-1.0(m 2H

LC/MS (10 9999 MZ : Mobs =365 . 1 ; t =2 . 41 rain
.[00212] N [4- (Thiazot4®@=-yl ami no) -phenyl] - 2-
(8-t rif | uoronethylquinolin- 4-yloxy) -acetam de
Synt hesi zed accordi ng t o general procedure 4 . H NWR

EtOAc ( |_B(<)07M_12L)goar(l %e C?ﬁgl%Félérgﬁﬁﬁc e%;ra%£§(%ﬁé% dr%ﬁd
over Mggof dwd ,cdﬂ'd)entl&tea?zl.r( d/rao'?ho- é@lurla_’lﬂébldd'%y cBlum7115
chromatéqr?EhYJ(L0350 7E¢§Ac +pﬂhex§nes&7aQ%pr@ed-@he g¢¢§uct as
I ( J 0. 1 ,
a greenL%)lk/gd i§98 rqsg %\/%Z M}gé\isﬁﬁ%_ (|4|TDO MHFk ﬁf)’%d %5) gHb 49 (s,
1H), 8. F@O?dB]JThléz@I%Z2 bﬁ}bo&yEEC(QCI@ {43 Q4HZ(21H) 7 53
4dc|or engx ut yryl 0] eny]} sa
(d, J = Syn hgsfzglgpaczo%(%l gt}fo g%ﬁgenré] p@g)cediurlle84@ llNNR
LC/MS ({4009%Hzy/ DVBDd gb«dl H NNR 1(;406) MHz, oBMEOnd6) d 10 .
72 (s, IH , 9. 98 (s, IH , 8. 13 (d, J =. 1Hz
, IH , 8. 10 (d, J =3 . 1 Hz, IH 7 . 79-7.75 (m

[00207] 2::?) ThZaéglg §ﬁcéﬂ>o§f& J.c74 Szmiﬁi&i*pﬂelgyﬁ dstdr 6 HZ,

- J = 6.3 Hz,
,337 331(m 2H) 209203(m 2H). LO NS
(10 9999 _ MZ Mobs=450 . tg= 3.34 nin. [00214]

Th| azol e- 2-carhoxylic.,a 1
,g ﬁro 2f f qui nol | -y i no) -phenyl]
A e ynt hesi zed accor di ng to ge aI p?ocedure 4 .
H NVR (400 MHz,
To a solution of the N-BOC-protected amine (515 mg, 1.61 mmol)

in DCM (2.5 mbh) was added TFA (2.5 mL). After stirring for 1lh at

RT, the reaction mixture was poured into sat. NaHCO; (50 mwmbL) and

extracted with EtOAc (2 x 50 mL). The combined organic extracts
were dried over MgS0QO,, concentrated in vacuo and used without
further purification in the next reaction. H-NMR (400 MHz, DMSO-
ds) 0 8.25 (d, J = 3.0 Hz, 1H), 8.19 (d, J = 3.0 Hz, 1H), 6.94
(d, J = 8.8 Hz, 2H), 6.59 (d, J = 8.8 Hz, 2H), 5.17 (s, 2H).
LC/MS (10-99%) M/Z: M'l obs = 221.1; tg = 0.59 min.

[00\208] 3-(3,4-Dihydro-2H-quinolin-1-yl) ~propionic acid
+ Br —_—
N Y N o
H

OH



DMSO-d ) d H NVR (400 Mz
10.00 (s, IH , 8.13 (d,

DMSO-d6) d 10.73 (s, IH),

3.1 Hz, IH , 8.10 (d, J =
w@20smie3914 H) , 7.78 (d, J 9.0 Hz, 2H), 7.58 ¥dT/U2064/025827
9.0 Hz, 2H), 6.96-6.89 (m 2H), 6.52-6.44 (m 2H),

4.05 (s, 2H), 3.42 (t, J = 5.6 Hz, 2H), 2.73 (t, J =
6.3 Hz, 2H), 1.96-1.90 (ll‘hlz . LG M5 (10-99% MZ: M
obs = 393.1; t = 3.07 mn. [00215]
Thi azol e-2-carboxylic acid {4- [2- (8-trif
fuor onet hyl qui nol i n- 4-yl oxy)-acetyl am no] -phenyl}
-am deSynt hesi zed according to general procedure 4 . H
A solutiMwR ¢Z0EEhvHz b@m@@aﬂ)at&é 10..7% s, 4. H) mme 34m@81 2,3,4-

tetrahyl%Ltl&looljl (‘]O 55"51 H)4 g gu-nfi% ((} \PMF 3(1:9 P}E’% )

m1crowa8fe]d]. dd,2dadq, f$r8465 82 (I‘Hé gbh.veﬁt7@a£;t redoved.- 9n|'|€'acuo,
[H) ., 7.63-7.61 (m 2t 18 (d, J = 5.3 Hz, IH,
and the; regidye Hgs HedisEHIR Map%l mzojabgl& 4131 NaOH £12.5

mL) was?- a&:ﬂiéﬂ N.ad P26l EHitaze] %11%'tuc}:%r Qf%]@/lh 452 50 [% for
no eny

4-dichl or ophenoxy) -but yryl am ester
2.5 h. %%sﬁtq@dr&:@@r &Ihg Ett@Ag:er(QIOalmlpr eccdwat et (36 MMR were

d d_H.N 0 O-d6) d 10.11
waoea, (0 PO g0 (0100 D509 410

acidifn]dd) td . pH 2-B &% @ddiZion 6£58M #icl) and2 ektiactkel) with
7.3 8 (dd, J =8.9, 2.6 Hz, IH), 7.30-7.26 (m 2H ,
EtOAc (3 2<13(0dij 8'[@1e|_|z:ombp4):1ed gprgan@.p extrafts Mg;reZHl):led over

MgSO, R/ﬁ @Eﬁgegt%ﬁﬁgl é §éc§03938§1v%|_%?%0539 ué (?z?o/émg, 75%)
as a whililieazalle-R- éHFNMRyI(aooaan 4pMsOafz)didhyslrortk -88 (m, 2H),
1H), 6.38 (d, J = 8.2 Hz, 1H), 3.98 (s, 2H), 3.32 (t, J = 5.6
Hz, 2H), 2.69 (t, J = 6.3 Hz, 2H), 1.92-1.84 (m, 2H). LC/MS (10-
99%) M/Z: M'l obs = 192.3; tg = 2.39 min.

[00209] General procedure 4 for amide couplings:

A mixture of the corresponding acid (0.2 mmol), amine (0,2

mmol) , triethylamine (28 pL, 0.2 mmol) and HATU (76 mg, 0.2 mmol)
in pyridine (0.5 mL) was microwaved at 200 °C for 420 s. The

reaction mixture was diluted with 50% DMSO/MeOH (0.5 mL),
filtered and purified by HPLC (gradient of 10-99% CH,CN/water) .

[00210] 4-(2,4-Dichloro-phenoxy) -N- [4- (thiazol-2-ylamino) -
phenyl] -butyramide



qui nol i n-1 -yl -acetyl am no) - phenyl ester Synthesized

according to general procedure 4 . H NVR (400 MHz,
w04 d H NVR (400 MHz, DVBO-d6) d 10. 14 (BCT/UBH004/025827

8.30 (d, J =3.0 Hz, IH), 8.23 (d, J = 3.0 Hz, IH,

.72-7.68 (m 2H), 7.31- . 7.27 (m 2H), 6.96-6.90(m

2H) , 6.51(dt,J:974§9Hz IH, 6.45 (d, J = 8.1

Hz, IH) , 4.08 (s, 2H) , 3.43 (t, J = 5.6 Hz, 2H),

2.73 (t, J = 6.3 Hz, 2H 196190(m 2H). LC MS
(10-99%9 M Z: M obs = it 3.3 0 mn. [00218]

(/\S a2 0T%e- 2- s ar boxyl | 4- [2- (8-trif
=l omethyl i\ i 4 -acetyl am no] - phenyl
N™™N” e¥f er Synt hesi zgd accor di general procedure 4 .
H H NVR (400 MHz,” DMSO-d ) d H NVR (400 MHz, DMSO.£6).ai
10.47 (s, IH), 8.90 (d,
J

J =53 H, HH) 863J:
7.7 Hz, IH) . 8.31 (d. 780 8 =
3.0 Hz. IH, 8 22 (d, J—J\ H)O778771Cl(m
3H), 7.36-7.32 (m 2H), 7.N9 =523 Hz, 1H), 5.14
(s, 2H). LOMS (10-99% M Z: . 474.0; t = 3.06

3ynthes5%d 59g8§8lln§h‘éoa§éh¥1—é§%ré‘éé&ui&%Sei}?-%ﬁ@ (400 MHz,

npounds recited in are shown below in Tabl e
DMSO-~ ds) 5|'ab(l>e02 Bsp IHEC/MBR (8Vh)1Hnpd’ $H8¢7 & . (m,M3H) , 7.37

aa, o 5Tg B o o8 (Eh) 4.390,2052 81 367, 434002, 83 243
Hz, lH), 4.12 (t, J = 6.3 Hz, 2H), 2.56-2.45 {(m, 2H), 2.09-2.02
(m, 2H). LC/MS (10-99%) M/Z: M'lL obs = 422.1; tgx = 2.67 min.

[00211] 2-(3,4-Dihydro-2H-quinolin-1-yl) -N- [4-thiazol-2-

vlamino) -phenyl] ~acetamide

(/N\//SKNO NHZ* HO\”)N
H o)

H
s ey

Synthesized according to general procedure 4. 'H-NMR (400 MHz,
DMSO-ds) & 10.15 (s, 1H), 9.88 (s, 1H), 7.56-7.51 (m, 4H), 7.23
(d, JF = 3.7 Hz, 1H), 6.95-6.87 {(m, 3H), 6.50 (td, J = 7.3, 0.9
Hz, 1H), 6.44 (4, J = 8.1 Hz, , 4.02 (s, 2H), 3.42 (t, J = 5.6
Hz, 2H), 2.72 (£, J = 6.3 Hz, 2H), 1.96-1.90 (m, 2H). LC/MS (10-
99%) M/Z: M'1l obs = 365.1; tg = 2.41 min.



36 440.00 4.30 168 440.00 2.90 244 450.00 3.07 38
441.00 2.43 170 442.20 1.85 245 436.20 3.32 43 388.00
WQ@2®6/013914 427. 10 3. 09 246 463.20 3.09 63 447. 20CBUSBI04/025827
172 402.30 2.53 247 461.20 3.05 74 408.00 3.95 173
447.30 3.03 248 463.20 3.13 9 1 440.30 2.96 174 427.30
2.61 249 433.20 3.03 116%454.10 2.97 175 404.00 2.55
250 428.20 2.89 124 374.00 2.59 186 408.00 2.62 251
461.20 3.07 127 428.00 2.87 193 475.00 3.11 252 479.00
[00212] 3. 2®ukﬁlc%ﬂié%%rlél§raﬁin$3ﬁpﬂg %1@6225% él%fQQo§o$%thy1-
143 486.20 2.96 232 °480. 00 .
qumol%:#.—o@dsmra@@:;a@uﬁezo 3. 29 255 515. 00 3. 84 147 445. 20
3.23 234 498.20 3.25 256 463.20 3.15 155 467.20 3.11
235 484.00 3.49 257 449.20 3.10 157 403.00 3.16 236
BH3. 51 258 454.00.3.04 161 400.00 2.63 237 511.20
(\/k Eig}'zzsgmll 3.11 @ 411.00 2.18 238 509.20 3.26
446. 20 o 63 _4 99 239 511.20 3.31 261
H 469.00 3.20 164 401} 007 2. 3240 481.00 3.24 262 452.00
3.41 165 425.00 2. 1321 511.20 3. 341263 397(00 3.04
166 411.00 2.86 242 432.20 2 97 -4 45 37

LC/ VS - Rm(hﬁrmﬁ?703/1 555
475.99 4. 30

Synthesized according to general procedure 4. 'H-NMR (400 MHz,
DMSO-ds) 6 10.23 (s, 1H), 10.19 (s, 1H), 8.90 (d, J = 5.3 Hz,
1H), 8.63 (d, J = 7.6 Hz, 1H), 8.22 (d, J = 6.8 Hz, 1H), 7.75
(¢, J=7.9 Hz, 1H), 7.61-7.52 (m, 4H), 7.24 (d, J = 3.7 Hz,
1H), 7.17 (d, J = 5.3 Hz, 1H), 6.89 (d, J = 3.7 Hz, 1H), 5.08
(s, 2H) . LC/MS (10-99%) M/Z:‘M+1 obs = 445.3; tg = 2.29 min.

[00213] Thiazole-2-carboxylic acid {4-[4-(2,4~-dichloro-
phenoxy) -butyrylamino] phenyl}-amide

o KOLH o HOWOKH ’ C.
Ve ey
o

Cl

Synthesized according to general procedure 4. 'H-NMR (400 MHz,
DMSO-ds) & H NMR (400 MHz, DMSO-deé) 6 10.72 (s, 1H), 9.98 (s,
1H), 8.13 (d, J = 3.1 Hz, 1H), 8.10 (d, J = 3.1 Hz, 1H), 7.79-



469. 00 3.07 318 500.00 3.37 370 465.92 4.13 473. 00
3.19 319 527.20 3.37 371 460.95 3.95 483.00 3.17 320
WELB050098 09 372 467.96 4.00 405.20 2.70 321 ABGT/BE2004/025827
3.3t 373 451.92 3.83 415.00 2.59 322 481.00 3.05 374
466. 90 4.29 420.80 2.72 %%3 404.20 2.49 375 451.95
4.10 401.00 2.56 324 39730 2.37 376 424.90 3.63
406.00 2.55 325 471.20 3.66 377 438.90 3.93 411.20
2.81 326 457.40 3.60 378 433.20 2.80 417.20 2.90 327
7.75 (471210, 37 720 3795 & 38 20312, 807 397. @ 2.76 32 485.61G1z, 1H),
i 78 380 424.00 2.85 427.20 2.96 329 471.20 3.81 381
7.20 (dyu3d 20 9. AA02LBY, A 753 360 485 zﬁ)%%@ 3D 14 o331
(m, 2H)?> 1@ 6@822&32%@8 BB, 4ﬂ€/1~&-’é3 g’uﬂ% daz“ 99120%@ 450.3;
98 332 417.20 84 487.20 2.57
tr = 3:§435u333 431. 40 3.36 385 472.20 2.41 431.20 3 15 334
N43.40 3.42 386 439.20 2.71 465.80 3.14 335 459. 40
3.72 387 445.40 2.84 481.00 3.21 336 493.20 3.67 388
430 10 2 79 487.00 3.27 337 489.00 3.69 389 425 20

20 3.21 338 432.20 3,00 390 431.00
[00214] 470 W@%@e%gcﬂ{b‘”ziol? 831013%1[441%?'2?042%12%%}%32@-

quinol 8n 47 - P1H0a S8y PonPndP- PRén . A&k & 27

@%NO * HOT%) |

H
0 er”\TfE;j
sz/ﬂ\mji::r’ O

Synthesized according to general procedure 4. 'H-NMR (400 MHz,
DMSO-dg) 0 H NMR (400 MHz, DMSO-dé6) &6 10.73 (s, 1H), 10.00 (s,
1H), 8.13 (d, J = 3.1 Hz, 1H), 8.10 (d, J = 3.1 Hz, 1H), 7.78
(d, J = 9.0 Hz, 2H), 7.58 (d, J = 9.0 Hz, 2H), 6.96-6.89 (m,
2H), 6.52-6.44 (m, 2H), 4.05 (s, 2H), 3.42 (t, J = 5.6 Hz, 2H),‘
2.73 (t, J = 6.3 Hz, 2H), 1.96-1.90 (m, 2H). LC/MS (10-99%) M/Z:
M*1 obs = 393.1; tz = 3.07 min.

[00215] Thiazole-2-carboxylic acid {4-[2-(8-triffuoromethyl-
quinolin-4-yloxy) -acetylamino] -phenyl}-amide



497.20 3.21 341 441.20 2.57 393 420.20 3.15 495. 20
3.20 342 426.00 2.39 394 537.20 3.58 497.20 3.24 343
wWae®sAmBIR4 69 395 528. 20 3. 50 466. 80 3.16 344 4rGr/082004/025827

2.82 396 525.40 3.45 497.20 3.28 345 400.00 2. 65 397

519. 00 3.40 472.20 3.09 346 459.20 3.10 398 510. 20

3.29 432.20 2.79 347 48500 3.18 399 500.00 3. 19

447.20 2.90 348 461.20 3.18 400 514.00 3.04 453. 20

2.95 349 466.80 3. 26 401 455.40 3.74 463.20 2.92 350

45 OQ0NH 07 402 531.40 3 461.40 2.89 351 421.00
03 459 00 1370 46
7)k 2.63 4330
<;_ .74 438.20 2.79 354 38

3 00 352 427.00 2.69 404
.60 2.51 405 414. 20
389 20 2.35 355 391. 20 .09 407 422 20 89
2.92 356 376.00 2.55 408 428. 20
410.20 2.62 406941306 2.84 4
3.22 410 429.50 2 68 470 3
399.10 251 485.20 3.08 36 7. 3. 12 412 417 10 2.78
483. 00 3.15 361 410.20 2.78'413 483. 30 3.08 452.00
2.95 362 467.90 4.06 414 413.30 2.83 536.20 3.48 363
Synthesi;gdsgcgogglééstg1&e§gr§1Sgrocedure 4., 'H-NMR (400 MHz,
DMSO-d,) 6 10.78 (s, 1H), 10.34 (s, 1H), 8.90 (d, J = 5.3 Hz, ,
8.63 (d, J = 8.1 Hz, 1H), 8.22 (d, J = 7.0 Hz, 1H), 8.14 (d, J =
3.1 Hz, 1H), 8.11 (4, J = 3.1 Hz, 1H), 7.84-7.82 (m, 2H), 7.76
(¢, J=17.9 Hz, 1H), 7.63-7.61 (m, 2H), 7.18 (d, J = 5.3 Hz,

1H), 5.11 (s, 2H). LC/MS (10-99%) M/Z: M'1l obs = 473.1; tg = 2.82

min.

[00216] Thiazole-2-carboxylic acid 4-[4-(2,4-dichloro-
phenoxy) -butyrylamino] -phenyl ester

@zj\ogwi HO\[]/\/\O/Q/ ) )
L o

Synthesized according to general procedure 4. 'M-NMR (400 MHz,
DMSO-ds) & H NMR (400 MHz, DMS0O-dé) & 10.11 (s, 1H), 8.30 (d, J =
3.0 Hz, 1H), 8.24 (d, J = 3.0 Hz, 1H), 7.71-7.67 (m, 2H), 7.58
(d, = 2.6 Hz, 1H), 7.38 (dd, J = 8.9, 2.6 Hz, 1H), 7.30-7.26
(m, 2H), 7.21 (d, J = 8.9 Hz, 1H), 4.14 (t, J = 6.3 Hz, 2H),



592.20 3.55 364 459.86 3.87 416 427.00 2.90 596. 20
3.62 365 437.89 3.79 417 459.00 2.32 514.20 3.27 366
W@BM500944 10 418 509. 00 3.32 526.20 3.31 367 4FAT/BS2004/025827
4.23 419 475.00 3.10 542.40 3.53 368 459.84 3.95 420
500.00 3 23LCM S '1 | Monpd LCMS RT(inin) Cnpd# 500. 00
3.21 506 416.00 3.45 5584806.10 3.12 470.00 3.19 507
462.00 3.38 559 436.00 2.55 447.00 3.05 508 454. 00
3.80 560 418.00 2.68 433.00 2.86 509 459.00 3.99 561

2.55 (450100 2. 793399. QQ 3n582%%Q 4 M@0(302@9%g6&£%29M99 obs =
7.71°451. 00 2.81 511 475.00 4.02 563 415.00 2.59
451.0; 952=00.484mi812 443. 00 5.27 564 460.00 3.63 432.00
4.29 513 492.00 5.43 565 462.00 5.07 486.00 4.41 514
435. 00 3.63 566 436.00 3.69 486.00 4.36 515 477.00
3.74 567 448.00 3.45 436.00 4.09 516 487.00 4. 39 568
523. 00 5. 15 462.00 4.54 517 521. 00 4.39 569 448. 00
[00217] 3 5ANBEQRE-2-FHTPPEYIGE Grif f9 (373 4odibydxropgH-

quinoli424. 90 4kt yaL%i433 - Mhedyd’ ¢34k 500. 00 4. 14

@z)kog o Hof

H
N
RO

Synthesized according to general procedure 4. 'H-NMR (400 MHz,
DMSO—dg) 6 H NMR (400 MHz, DMSO-dé) & 10.14 (s, 1H), 8.30 (d, J =
3.0 Hz, 1H), 8.23 (d, J = 3.0 Hz, 1H), 7.72-7.68 (m, 2H), 7.31-
7.27 (m, 2H), 6.96-6.90 (m, 2H), 6.51 (dt, J = 9.7, 3.9 Hz, 1H),
6.45 (d, J = 8.1 Hz, 1H), 4.08 (s, 2H), 3.43 (t, J = 5.6 Hz,
2H), 2.73 (t, J = 6.3 Hz, 2H), 1.96-1.90 (m, 2H). LC/MS (10-99%)
M/Z: M'l obs = 394.2; tg = 3.30 min.

[00218] Thiazole-2-carboxylic acid 4-[2-(8-triffuoromethyl-

quinolin-4-yloxy) -acetylamino] -phenyl ester



415.00 3.82 520 470.00 3.87 572 448.00 3.52
3.72 521 488.00 4.30 573 477.00 3.67 454.00
WA 20500984 94 574 465.00 4.97 404.00 4.15 523
4.01 575 467.00 2.58 100.00 3.30 524 453. 00
444.00 4.38 497.20 3.60 Eg? 480. 00 4.07 577
4.79 443.40 3.15 526 470-00 3.89 578 399. 10
100. 00 3.37 527 463.00 3.95 579 413.30 2.43
2.98 528 521.00 4.39 580 400.30 1.73 436.00

0 48200 MHP4 581 428.30 1 432.00 4.49 530

4. 82 427.30 2]65 418 4.27 531 454.00

Qf)/J\é 30 2.51 A5HQ00 4 T2 t¢¢. 00 3. 74 584
N

2.93 420.00 3.97 533 443.Qp 3.40 585 431.30

442.00 4. 20 534 460.00 3732 586 41I.10¢£.75
.0

3.40 535 474.00 3.50 587 414.30 2.8A 4

434.00 3.34 5887242700 4.89 47 .oo 37

4.12 589 470.00 3.42 466.0Q 588 455000

260.10 3.20 434.00 3.92 539 441.00 5.36 591
iy

synchesth, it to) fistan b
DMSO-de3. 69HSHRRA45A000MB2z 7/0DMOd-445. 8012. 69 (s,
1H) , (d, J = 7.7 Hz,
8.24 (d, J = 3.0 Hz, 1H), (d, J = 7.0 Hz,
2H), 7.19 (4, J =
2H) . LC/MS (10-99%) M/Z: M'l obs =

5.3 Hz, 8.63
8.22
3H), 7.36-7.32 (m,

(m, 5.3 Hz,

474.0;

[00239]
FIGURE 1 are shown below in Table 2.

4
Q76

1H),

432. 00

4.19 522
4BAT/002004/025827
4.02 576

490. 00

2.29

158. 00

4.12 529

502. 00

4.15 583

3.4
246. 30

53995, 410 5 IR 4550 B0
1H) ,

1H), 8.31 (4, J =
1H),

8.90 (d, J =
3.0 Hz, 1H),
7.78-7.71

5.14 (s,

tg = 3.06 min.

The analytical data for selected compounds recited in

Table 2

441.00 2.43

388.00 2.56

447.20 3.06

408.00 3.95

440.30 2.96
110 454.10 2.97
124 374.00 2.59
127 428.00 2.87
142 495.00 3.23
143 486.20 2.96
144 453.00 3,01
147 445.20 3.23
155 467.20 3.11
157 403.00 3.16
161 400.00 2.63
162 411.00 2.18
163 411.00 1.99
164 401.00 2.18
165 425.00 2.13
166 411.00 2.86




472.00 4.52 543 443.00 4.72 595 425.10 1.79 520.00
4.47 544 451.00 4.31 596 425.10 1.78 458 00 3. 70 545
wWeams00B9 10 597 457.30 2. 18 509. 00 3. 60 546 4BAT/082004/025827
3.81 598 444.00 2.84 4450 3.84 547 444.00 4.72 599
464.00 3 07 461.00 3.82 548 426.00 3.57 600 484. 00
3 10 464. OO 4 15 549 459.00 3. 95 601 494 00 3.04

: ;8 3494 . A .|305. .
$667 146000473.000 4. 51| 438 0F0A004 334 n24. 10 J0464608| 4.13
292 _qA8734006534%0 (00 438195562486 1337 D7 607 AL7 95| 3.95
263 1830000347 48 556 430 2191850010 F9% U188, G0 2320946796 4.00

i pﬂds;v'mzz“g_, 479 19’5 oS8 B3 o o Q1A LI4EL92¢ 3.83

70 1415001 23%,”..@ % LG 105 oI 14" d5e¥740d46R90] 429
17%"5“%@%0‘9%75\} 1. 556 2:4 4.z “;szf%‘ﬂsg AaBTan |45195] 4.10
27 0P 795 : 324 1397200 .37 P "~ 378 1424 3.63
n5y 3955000 55687612 50855001437 597 665 4p9. OCA%% E 0l 3.3
99, 0W115082 2813 |474. 003% Ollysoay] 496k 0D 3. IS A3t 3720907 80
5765 [6i0f46.000 | 3. 68 683 43H1.06] -3.732] 399.[00G73 - 4@3565 .30
544 . 089720872684 |426. (0032833 [43.40[003. 8 5 380 [424.00] 2.85
277 [427.20] 2.96 329 [471.20] 3.81 381  [443.20] 2.94
278 [402.20] 2.75 330 [485.40] 3.87 382 |449.00] 3.10
279 [458.20] 2.98 331 [473.20] 3.42 383 [434.00] 2.96
280  [474.20] 1.98 332 [417.20] 3.22 384  [487.20] 2.57
281 [389.00] 3.05 333 [431.40] 3.36 385 [472.20] 2.41
282 [431.20] 3.15 334 [443.40] 3.42 386 [439.20] 2.71
283 [465.80] 3.14 335 [459.40] 3.72 387 [445.40] 2.84
284 [481.00] 3.21 336 |493.20] 3.67 388 1430.10] 2.79
285 |487.00] 3.27 337 [489.00] 3.69 389 |425.20] 2.89
286 |484.20] 3.1 338 [432.20] 3.00 390  [431.00] 2.98
287 [470.20]  3.46 339 [417.20] 281 391 [416.20] 2.82
288 [484.20] 347 340 [43520] 2.43 392 [429.20] 327
289  [497.20] 3.21 341 [441.20] 257 393 [420.20] 3.15
290 [495.20] 3.20 342 [426.00] 2.39 394  [537.20] 3.58
291 [497.20] 3.4 343 [409.20] 2.69 395  [528.20] 3.50
292 [466.80] 3.16 344 [415.00] 2.82 396 [525.40| 3.45
293 [497.20] 3.8 345 [400.00] 2.65 397  [519.00] 3.40
294 [472.20] 3.09 346 [459.20] 3.10 398 [510.20] 3.29
295 [432.20] 2.79 347 |465.00] 3.18 399 [500.00] 3.19
296 [447.20] 2.90 348 [461.20] 3.8 400 [514.00] 3.04
297  [453.20] 295 349  [466.80] 3.26 401 [455.40] 3.74
298 [463.20] 2.92 350 [452.00] 3.07 402 [521.40] 3.79
299  [461.40| 289 351 |421.00] 255 403 [459.00] 1.70
300 [463.20] 3.00 352 [427.00] 2.69 404 [408.20] 2.63
301 [433.40] 2.85 353 [411.60] 251 405 [414.20] 274
302 [438.20] 2.79 354  [385.00] 2.62 406 [399.00] 2.60
303 [389.20] 2.35 355 [391.20] 2.69 407 [422.20] 2.89
304 [374.60] 2.92 356 [376.00] 2.55 408 [428.20] 2.96
305 [417.00] 3.06 357 [41020] 2.62 409 [413.00] 2.84
306 [470.20] 3.07 358 [476.20] 3.22 410" [429.50] 2.68
307 [470.00] 3.34 359 |482.20] 3.26 411 [399.10] 2.51
308 [485.20] 3.08 360 [467.00] 3.12 412" [417.10] 2.78
309 [483.00] 3.15 361 |410.20] 2.78 413 [483.30] 3.08
310 [452.00] 2.95 362 [467.90] 4.06 414 [413.30] 2.83
311 |536.20] 3.48 363 |474.86] 4.05 415 [411.30] 2.83
312 1592.20] 3.55 364 |459.86] 3.87 416 [427.00] 2.90
313 [596.20] 3.62 365 |437.89] 3.79 417 [459.00] 2.32
314 [51420] 3.27 366 |467.90| 4.10 418 [509.00] 3.32
315 [526.20] 3.31 367 |474.85| 4.3 419 1475.00] 3.10
316 [542.40] 3.53 368 |459.84] 3.95 420 [500.00] 3.23




616 442.00 2.29 685

426.00 734 445.00 2.70

617 443.00

2.67 686 440.00 735 445.00 2.70 618 442.00 2.21 687
Waews0089T86 409. 00 1. 40 619 430.00 3. 04 688 44PCD0S20847025827
424. 00 0.86 620 442. ?L 7 689 444.00 738 424.00 0.67
621 430.00 2.80 690 456 6 "739 395.00 1.49 622 430.00
3.06 691 460 00 740 447.00 2A | 623 414.00 1. 93 693
z JFfJo 2. 2
£aitil) 625 7
430. (8040 03.6126 425, ) ) Qi3 :
2280 (880043419001 2. 85 687 4[=42. 233484 745 452590 [B6DOT  2.55
@28 464.000 2093|698 |4790800(424.60f 1£E0 449. 00 Z6(¢/0 |61BD0| 2.68
429. (B320[782.8609| 443.|100500. 485%epf 444. 00 2. 88 5680 [4830D02.79
2251 1300Q0472.300| 2. 49 7918 A42A1.80) B.287 (631 449600 |#987| 2.71
720 5498.000 28K4| 749 (424160/445.6M @92 497. 00 _3I6D3 [F3R0|  2.59
428 2480574950 424.160518 444503 423 00 3. 28 59H3 1 #H0H00(0 3.63
_ 42%0 143901 042%0| 5. 40634 44280 P439 (704 61060 |46248! S5.07
725 8808 %4L 1| 635 |442l400|430 W AP} goq @ 36&2 |43640] 3.69
N & 36,00 3:655 473160 cdTL0L 3T 80 '3 &4 56C 4 194800, 345
2 1B690L, a0 | 5 o oo16" 87000 439 o oo | 568 o [5I30R["5.15
439+ [453 bo. '4:54”:’ 99 57 Ts7i.000 £39° T= 569 - 448700 3.57
20 54000 £o 1| 708 AA413001560 08 700 424 603748 504.00] 4.00
441 [424.00] 4.19 519 [482.00] 3.77 571 [500.00] 4.14
442  [415.00] 3.82 520 [470.00] 3.87 572 [448.00] 3.52
443 [432.00] 3.72 521 |488.00] 4.30 573 [477.00] 3.67
444  [454.00] 4.19 522 |470.00] 3.94 574 [465.00] 4.97
448 1404.00] 4.15 523 [451.00] 4.01 575 [467.00] 2.58
471  |100.00] 3.30 524 [453.00] 4.02 576 [444.00] 4.38
472 |497.20] 3.60 525 [480.00] 4.07 577 [490.00] 4.79
473 |443.40] 3.15 526 [470.00] 3.89 578 [399.10] 2.29
474 [100.00] 3.37 527 [463.00] 3.95 579 [413.30] 243
475 ]158.00] 2.98 528 [521.00] 4.39 580 (40030 1.73
476 1436.00] 4.12 520 [482.00] 4.04 581 [428.30| 1.88
477 1432.00] 4.49 530 [502.00] 4.46 582 1427.30] 2.65
478 [418.00] 4.7 531 [454.00] 4.15 583 |427.30| 2.51
479 |454.00] 4.12 532 [447.00] 3.74 584 [477.10] 2.93
480 [420.00] 3.97 533 [433.00] 3.40 585 [431.30] 2.55
481 [442.00] 4.20 534 [460.00] 3.32 586 |411.10] 2.75
482  [537.00[ 3.40 535 [474.00] 3.50 587 |414.30] 2.86
484 |456.00| 4.07 536  [434.00] 3.34 588 [442.00] 4.89
485 [470.00] 4.30 537 1476.00] 4.12 589 [470.00] 3.42
486 [466.00] 4.02 538 1455.00] 3.41 590 [260.10] 3.20
487 [434.00] 3.92 539 |441.00] 5.36 591 [246.30] 3.10
488 [484.00] 4.44 540 |442.00] 3.12 592  [430.30] 2.68
489  [447.00 3.47 541 [510.00] 4.44, 593 [234.10] 2.71
490 [444.00] 3.69 542 [450.00] 5.70 594 [416.30] 2.60
491 1472.00] 4.52 543  [443.00] 4.72 595 |425.10] 1.79
492 [520.00] 4.47 544  [451.00] 4.31 596 |425.10] 1.78
493  1458.00] 3.70 545 [441.00] 5.10 597 457301 2.18
494 [509.00] 3.60 546 [444.00] 3.81 598 [444.00 2.84
495 [445.00] 3.84 547 [444.00] 4.72 599 [464.00] 3.07
496 |461.00] 3.82 548 [426.00( 3.57 600 [484.00] 3.10
497 |464.00| 4.15 549 [459.00] 3.95 601 [494.00] 3.04
498  [461.00] 4.00 550 [442.30] 0.57 602 1500.00] 3.00
499 [432.00] 3.95 551 |381.10] 2.36 603 [500.00] 3.05
500 [504.00] 4.41 552  [456.30| 2.98 604 [530.00] 3.18
501 [504.00] 4.44 553  [492.30] 3.17 605 [470.00] 4.51
502 [472.00] 4.44 554 < [424.10] 2.46 606 |473.00] 4.66
503 |520.00] 4.38 555 |466.10 3.07 607 [457.00] 2.78
504 |473.00] 3.45 556 (40030 2.70 608 [418.00] 3.09
505 [471.00] 3.62 557 [479.10] 2.23 609 [397.00] 2.01




639 442.00 3.05 709 443.00 2.00 757 424.60 4.55 640
475.00 2.12 710 457.00 3.10 758 424.40 4.92 641 459. 00
WQ2@®32/0¥3014 457. 00 3. 13 759 495.40 10. 29 642 459P00US2084025827

712 443.00 3.13 760 422 98 2.66 643 430.00 2.14 713
443.00 3.16 761 475.00 2°85 644 509.00 2.43 714 523.00
2.64 762 475.00 2.95 645 413 00 2.55 715 463. 00 3. 04

% 646
‘ | 528.

310/ [43480[5681430| 4. 71 74 . -9 2 Ve )
640 588000 3129/1| 719 [40890047.08 Aa{ 443. 00 To/5 8600 1.68
487. 31080]133.720| 381.]00660. 11459/@3 2(33. Q0 1. V478071 [k6d.60[L01.82
31398 [472.9014630100| 2. 90 769 3880.M0 2.142 {652 17310087928 1.65
PP 448000 62| 770 (446830048 ®Y 653 §28. 90 33:U5 [FRI0| 1.40
A _($1.901341.8771| 450.|00688. 592694 308. 10 3. R5 7724 |41600(001.56
S163, 144280130829 0| 3. 0716538 4426.000_3 12 |725 4239300 |#596] 2.70
L) 44,0 0-50735! 656 60044088 726 _443. 00357 [443480] 2.70
sI8 1)4'42’9 092_-2;157 445. VQQS _g494%y £o5 ¢ 0 3. Rol7#n3p400.00] 140
ﬁ[-lg;\.mlﬂ 0 R FECTI NG 2688, N O vV I N |( kZ_'4-00 0.86
620 T4d2 bt 207 al 9 A A-y—@pt i ch 3§M mied 00| 0.67
621" 1430.007> 280 V690 L HsE 0] T 7Y ﬂz 139300 1.49
62 ARy gyl THlodvaNy | NIPrOgo4 T HedHoPPert s of jh ot B0 2.41
6803244k osjorpexumns o [fdohre (gt Ton—ar e uset P13.00] 258
3 agnbel S2.19 694 |443.00] 2.99 742 1495.00] 3.00
625 |443.00] 2.31 695 [443.00] 2.83 743 [445.00] 2.70
626  [425.00] 2.11 696  [463.00] 3.08 744 |461.00] 2.80
627 [434.00] 2.85 697 [457.00] 2.44 745  1452.00] 2.50
628 |464.00] 2.93 698  |471.00] 2.57 746 [449.00] 2.70
629 [429.00{ 2.78 699 [443.00] 2.48 747 1444.00] 2.88
630 [433.00] 2.71 700  [471.00] 2.49 748  1424.60] 4.37
631 1449.00] 2.87 701 [576.00{ 3.54 749  [424.60] 4.54
632 [497.00] 3.03 702 1628.00] 3.67 750 |424.60] 8.44
633 [485.00] 3.28 703 [610.00] 3.69 751 [423.60] 5.40
634 1442.00] 2.29 704 [611.00] 3.68 752 [494.60] 7.21
635 [442.00] 2.25 705 [594.00] 3.52 753 |448.60 5.50
636 [473.00] 2.62 706 |555.00] 3.64 754 1459.40] 9.11
637 [475.00] 2.93 707  1515.00] 3.36 755  |424.60] 5.39
638  |442.00] 2.91 708 [447.00] 2.82 756 |424.60] 5.28
639  [442.00] 3.05 709  [443.00] 2.00 757  |424.60] 4.55
640 [475.00] 2.12 710  [457.00{ 3.10 758  |424.40] 4.92
641  [459.00] 2.02 711 [457.00] 3.13 759 1495.40] 10.29
642  1459.00| 1.84 712 ]443.00] 3.13 760  1422.00] 2.66
643  430.00] 2.14 713 1443.00] 3.16 761  |475.00] 2.95
644  1509.00] 2.43 714 1523.00] 2.64 762 1475.00] 2.95
645 [413.00] 2.55 715 [463.00] 3.04 763 [462.00] 2.94
646 1399.00] 2.36 716 [443.00] 1.92 764 [429.00] 2.76
647 ]528.00] 2.30 717 [367.00] 0.68 765  1443.00] 2.67
648 1563.30] 4.71 718 |383.00] 0.62 766 |457.00] 3.03
649 [563.30] 4.71 719 1403.00] 1.68 767 [443.00] 1.75
650 |487.30] 3.13 720 [381.00] 1.17 768 |503.00] 1.74
651 |517.10] 3.28 721 [461.00] 2.90 769  1365.00] 2.42
652 |517.10] 3.32 722 |443.00] 2.42 770  1445.00] 2.29
653 |{528.90] 3.45 723 |461.00] 2.84 771 1450.00] 3.59
654 [308.10] 3.25 724 [461.00] 2.84 772 [393.00f 3.07
655 [497.10] 3.12 725  |429.00] 2.76 773 |473.00] 2.82
656 [489.00] 1.98 726 [443.00] 2.67 774 [495.00] 3.09
657 |445.00] 2.64 727 |505.00] 3.20




of vol tage-gated sodi umion channels. Antagoni st

properties of test conpounds were assessed as foll ows.
w@2006813xpr essi ng the NaV of interest were pl apedusw0025827

mcrotiter plates. Afteﬁéqq i ncubati on period, the

cells were stained with fluorescent dyes sensitive to

the transnenbrane potential . The test conpounds were
[00985]d hashhe WoR ETEeTIREAhRD ﬁﬁﬁsﬁﬁ& & WEVCINHIBITION
sti mul atedwtihrerther—a chenrcat gctTTTar Teans

PROPERBLES ORCOMRPAMIPNt nmenbr ane potential change
| ocked |ch mas detected and ,
“ﬁéﬁghrgg % : ' ' ]

f%@é@%&é§t§fwggﬁp@@ﬁ@§ted as a decreased menbr ane
potential response to the stinulus.” The optica

(0932 r akemporadssi af abeaynuentn@edaveluagéulseﬁsantagonlsts
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CEhHE FEXPRLSSIRY e 113 OF | IR AR ITRES R GED mez%n

m{BABE 8 Er DOt L4 2l Af‘@ér%&?fﬂ MY LSCHN G F REPNAKL cells
energy transfer" Chem Biol 4(4) : 269-77) in

weBRh Pt nenh Wi Eh fhlsw%ﬁ@ntatdm feRnSiis(® ity the
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eggﬁer a eh gcal or electrical means to evoke a NaVv

dependent membrane potential change from unblocked
channels, which 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).

[00328] B) VIPR® optical membrane potential assay method

with chemical stimulation
e




I on-channel targets"” Drug D scov Today 4(9) :

431-439). [00328] B ) VIPR optical nenbrane potenti al
w@s®ay1avet hod wi th chem cal stinmul ati on[ 00329] PCEIE2004/025827

Handl i ng and Dye Loadi ng 4{0330] 24 hours before the

assay on VIPR, CHO cells endogenously expressing a

NaVl . type voltage-gated NaV are seeded in 96-wel |

[00929)- | y&dine repphigdPlaiepvat 1634308 cel s per well.
O her Ssubtypes P nal ogous node in a
[09380] | i2de horpre dwifiegret lrheNa¥saly ont 1ESt,. CHD Gelike
f the assa nmedi um | spi rated dcells a
ot oSS P e Toet L VBT LB Lo B g e are
5@¢déd 15nu9s€Glel DMPEL B0l yid 1108 ¢Satd@PsT L HYatN 60 O E dBlls
cou | n stock solution with 10% Pluronic 127 1:1 and
P?ﬁeggﬁissoPEPﬁﬁ PHREYPSS | % e BRRFERA | B AW AARAROIFUS

8$2in3) Abieribathegolads oy i snd agpyess fiomide
"96-wel | plates, T RO Oy | ond AT SO [ 1RRIdRE. |
CC2-DMPE solution. Plates are incubated in the dark

1 Z: g{ %Qlemcﬂg} &F %t d %%@é&\%l rdaltulr‘ﬁr € a‘él: &%Egle%_%g%o 5 Sll 1s

s are Peing staine coumari i, _
selret warshicd BSHAZd sviphepasedl bf addiht Solutdol $BACBSH2) .

o2 gt 0 B0 S RS o O 75 v ana U6
#¥oufld)in stock solution with 10% Pluronic 127 1:1 and
then dissolving the mix in the appropriate volume of
BS#2.

3) After bath solution is removed from the 96-well plates,
the cells are loaded with 80 ulL of the CC2-DMPE solution.
Plates are incubated in the dark for 30 minutes at room
temperature.

4) While the cells are being stained with coumarin, a 15 uL
oxonol solution in BS#2 is brepared. In addition to
DiSBAC,(3), this solution should contain 0.75 mM ABSC1
and 30 uL veratridine (prepared from 10 mM EtOH stock,
Sigma #V-5754).

5) After 30 minutes, CC2-DMPE is removed and the cells are
washed twice with 225 ul, of BS#2. As before, the residual
volume should be 40 ul.

6) Upon removing the bath, the cells are loaded with 80 uL
of the DiSBAC,(3) solution, after which test compound,
dissolved in DMSO, is added to achieve the desired test
concentration to each well from the drug addition plate

and mixed thoroughly. The volume in the well should be



5) After 30 mnutes, CC2-DMPE is renoved and the cells
are washed twice with 225 nL of BS#2 . A s before, the
w0 e®saduzi4 vol unme should be 40 nL . 6) Upon renbWi/ns2obdie25827
bath, the cells are |loagegd_-with 80 nL of the D SBAC )

solution, after which test conmpound, dissolved in
DMSO, is added to achieve the desired test
covegiht y at20nuk0 Blechce®ld fromidie ticgoadsh ti®n 20-30
pl ate and m xed thoroughly. The volunme in the well
ShYUtEBer oughly 121 L . The cells are then incubated

7) Ohc@0c 89 hOb&Sion Ns Qifpidia | NG Ok iSre ready to
conplete, the cells are ready to be assayed on VI PFS%r)
vibe hassspeld uom adtibRt kviprotao cald i ub? G ddbaafk Batdtocol. 120
solution #1 is added o sti ate the NaV dependent
o@po?%r‘?%%%i AL LOHRP n#.l thed r%&u%%et%a%t%}@@oa% e Nav
A SEENE 5E bl ¥ B LA ol oy
channel . [‘?}%%31] Anal ysi s of w%e?%‘t%a?%n?e P%%éssﬁed as
R 22 TAlF TP iy ZRES WV e epttinll dfomdriedh 2 tvhe iNaV of
bﬁgggﬁgypd-subt racted em ssion intensities nmeasured in
the 460 n and 580 n channel s. Background intensities
are then subtracted from each assay channel
(Eﬁikgr ound intensities, are obtained by neasuring the

003 ks 2pet e st i VEPRILDat¢ t he sane time periods from
identically treated assay wells in which there are no
cells. The

[00332] Data are analyzed and reported as normalized ratios

of background-subtracted emission intensities measured in
the 460 nm and 580 nm channels. Background intensities are
then subtracted from each assay channel. Background
intensities are obtained by measuring the emission
intensities during the same time periods from identically
treated assay wells in which there are no cells. The
response as a function of time is then reported as the

ratios obtained using the following formula:

(intensity 460 nm - background seo om )

(intensity sgo mm = background sgo pm)

[00333] The data is further reduced by calculating the
initial (Ri) and final (R¢) 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



response as a function of tine is then reported as the
rati os obtai ned using the follow ng fornul a:

w@ eovsen®isy 460 - background 460 ) _ (i ntensitpCHB02004/025827
background ) [00333] IH% data is further reduced by
calculating the initial @R ) and final (Rf) ratios.

These are the average ratio values during part or al
caPluldedr e-Bbi mﬁﬂl@tmgn 22 334U Y rRafRRows,

pol nts during the stinulation period. The response to
baghbinei hel As7 RBec=a®l/Rinak rdrprse ulatstmwieat dthel N4

Seaddback anal ysis tine wi ndows, baseline is 2-7 sec and
final response is sanpled at 15-24 sec . [00334]

[00834]t I QlonteSNOREP AR LRt BBEaRWeBe bl OLRI-IG A3 88Y 8skBys

. the presence of a conpound with the desired_ properties

in(poliRP¥eecrent P56l 3 COERRINAIVIE rdtiIRS1LRA BPFPRSHRE Les

c i cal . (e §V r

e e R U W i

of cphdrvhcobogical cajaned &segdiviies dretmhpourkksponses to

ant agoni st ivity Ais.defjped a.: P A=*100 .
endh@9RRITE PRL' Fhe) o Eitr e Ph o tir fut ke gilculated
ascappeeind Bobutb@apsuhMntagonist activity A is defined
as:

R-P

A=

*100. | where R is the ratio response of the test

compound
Solutions [mM]

Bath Solution #1: NaCl 160, KCl 4.5, CaCl, 2, MgCl, 1,
HEPES 10, pH 7.4 with NaOH

Bath Solution #2 TMA-Cl1 160, CaCl, 0.1, MgCl; 1, HEPES

10, pH 7.4 with KOH (final K concentration ~
5 mM)
CC2-DMPE: prepared as a 5 mM stock solution in DMSO

and stored at -20°C

DiSBAC, (3) : prepared as a 12 mM stock in DMSO and stored
at -20°C
ABSC1: prepared as a 200 mM stock in distilled H0

and stored at room temperature

[00335] Cell Culture




Bath Solution #1: Nad 160, KO 4.5, Cad 2 , md 1,
HEPES 10, pH 7.4 with NaOH Bath Sol ution #2 TVA-C
wae@socas 0.1, MgCQ.. 1 HEPES 10, pH 7.4 wi th KEET/82008025827
K concentration ~ 5 mV -DMPE: prepared as a 5 nM
stock solution in DVSO stored at -20 C D SBAC :
prepared as a 12 mM st ock in DVBO and stored at -20 C

d 200 k in_distil
(003, 8] BRATET 2% Bl b DlSlS bRaPeRent EuPeragase)
EagHO Mediilsmar@llgdz@mm #llmmdﬂu)l hagsol smdvielid iveick Eagd £
coBRL_#10569-010) £p| enmented with 10% FBS .
rey R bR T S es G U i R A}
ananﬁ/1ﬁéﬁ@@t§$§ePPéﬁf@iPliﬁlétégﬂéﬁﬂ el g c§§&?@1514o-
#15140-_ 122) . Cells are grownin vent ed cap f
122 h- 9684 heind &F t grawa I.Ll@%@@edtwﬁcﬂ)l%mﬂmrﬁm' e dit
| | ld e i zatli 1 10 or
g BN b R e PRI B Sl R 1y Fradss -
trppfbnezatitomekt1@pditl: Q@D&Bgderﬁlﬂﬂ RRlCE{rthé&illlng needs,

od h el t I
ang R CE R £ 0 Sy S TREIGAT | O Mt SR e of how
[0038%! . ) NhiRiBRPOBLRGLLYT f¥mbSalBASYEEH: Y3t NSsbhE methoa

opti cal —menbrane potentTar
with electrical stimulation

[00338] The following is an example of how NaVli.3 inhibition
activity is measured using the optical membrane potential
method#2. Other subtypes are performed in an analogous
mode in a cell line expressing the NaV of interest.

[00339] HEK293 cells stably expressing NaVl.3 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.

[00340] Reagents:

100 mg/mL Pluronic F-127 (Sigma #P2443), in dry DMSO
10 mM DiSBAC,;(3) (Aurora #00-100-010) in dry DMSOV

10 mM CC2-DMPE (Aurora #00-100-008) in dry DMSO

200 mM ABSC1l in H,0

Hank’s Balanced Salt Solution (Hyclone #SH30268.02)
supplemented with 10 mM HEPES (Gibco #15630-080)

[0034]1] Loading protocol:
[00342] 2X CC2~-DMPE = 20 uM CC2-DMPE: 10 mM CC2-DMPE is
vortexed with an equivalent volume of 10% pluronic,

followed by vortexing in required amount of HBSS



met hod#2 . Other subtypes are perforned in an
anal ogous node in a cell |line expressing the NaV of

w0 ndosoedt4 [ 00339] HEK293 cel I s stably expressParnyuBzvg/025827
.3 are plated into 96- vveII mcrotiter plates. After an
appropriate incubation ﬁérl od, the cells are stained
with the voltage sen3|t|ve dyes CC2- DVPE/ Di SBAC2 ( 3)

R 0Q .ng/ m_ Pl F-
cof s lieis, HPSARls Fesen S o0 i, Buane 1 12T,
of #D0-AQD-TMIY. i r5airpn RVEQXL CapMIBER: DVPE  Alara

#OO 100- 008 dry DVSO 2Q0 nM ABSCl in H O Hank's
@a‘fﬁ S on TS TGMS #SHF0ds Mib)Einal

stéi&@ﬁig?f@fﬁc%hwatdlow ”MHéE%@l(@aQ@ﬁ: 13630y 08Q) 39
[ 00341] Loadi ng prot ocol : [00342]- 2X CC2- DMPE = 0

mini el IDNPE derktC&L-DMPE i s vortexed with an

0058, Y8heBroiSLE AR o Gl SABEL N a5

ABEHEPES Trfaoifeqmalﬂecplaatcmm Idf requwM ©BEA®I32Xis added to
DVPE., 5Q nL of 2X CC2-DMPE is to wells contalnlngf
a Was‘ﬂeoc%fm%l ’-‘r’«lé%%u @AY ke 1 tRviY iddall O almnegic Tor

cadONEENM £ ad0lk i ke £ eld Snale §£§H‘V3¥Hé¥é&y%%§eﬂﬂk§§ in
the dark at RT. [00343] 2X DISBAC ) wth A

Them SRS JHERRP 1 avaaREd tormakee g r2&d sodouritorof FinaNly,
end ¥ Qd ddudflded to

[00344] The 2X DiSBAC;(3) solution can be used to solvate
compound plates. Note that compound plates are made at 2X
drug concentfation. Wash stained plate again, leaving
residual volume of 50 puL. Add 50 uL/well of the 2X
DiSBAC,(3) w/ ABSCl. Stain for 30 minutes in the dark at
RT.

[00345] The electrical stimulation instrument and methods of
use are described in ION Channel Assay Methods
PCT/US01/21652, herein incorporated by reference. The
instrument comprises a microtiter plate handler, an optical
system for exciting the coumarin dye while simultaneously
recording the coumarin and oxonol emissions, a waveform
generator, a current- or voltage-controlled amplifier, and
a device for inserting electrodes in well. Under
integrated computer control, this instrument passes user-
programmed electrical stimulus protocols to cells within

the wells of the microtiter plate.

[00346] Reagents
[00347] Assay buffer #1



a 50 ml| conical tube and mxed with 1 nL 10% pl uronic
for each nL o f solution to be nmade and vort exed

w0 o@siiswi4 Then HBSS/ HEPES i s added to nake upPCMUS2004/025827
solution. Finally, the ABSCl is added . [00344] The 2X
Di SBAC O ) solution cand’ e used to sol vate conpound
pl at es. Note that conpound plates are nmade at 2X drug

ongent [ s tain | at e agaip,, | aV|
1afORACRAER,  fs MPRCD! 2 Y GABLE 30RLmacESY Borux
HEPESBACO) mw élAB&éla, Sarnadpr3 8O mosmHt es in the dar k

at RT. [00345] The electrical stinulation instrunent
and met hods of use are described in I ON Channel Assay

Plﬁ@&HQQSsEQEkUSQibgéﬁﬁz 168" RY Pl NGPEPOR AL €bBYin dry DMSO

reference. The instrunent conprises a mcrotiter plate
Oxprad| eEockn opKBé&ﬁXéySl@rﬂN OPi8R&CH (g irhelmyoad n

cof¥E- AT LEoSL ™! R0GOURY Y 10O 08 bt CONTRE) ToRld

oxon emn Ssi ons ef or m gener at or, ent -

ABSOLt ageckontaobked 20| N i EBSCANDN awsestce for
inserting electrodes in well. Under integrated
conmputer control, this instrunent passes

[00958) pm@%t@ﬂt rical stimulus protocols to cells
wi thi the mcrotiter plate. [00346]
Reafeaest| 003u3E Abtsayrodes einyd ldaciv walll  to I a@saged.

gﬁchsé @EglbUr}Qngﬁ@ontrolled 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.

[00349] Data Analysis

[00350] Data are analyzed and reported as normalized ratios
of background-subtracted emission intensities measured in
the 460 nm and 580 nm channels. Background intensities are
then subtracted from each assay channel. Background
intensities are obtained by measuring the emission
intensities during the same time periods from identically
treated assay wells in which there are no cells. The
response as a function of time is then reported as the

ratios obtained using the following formula:

(intensity 460 nm - background seo nm )

(intensity sso am - background sgo am)



HEPES, 10 nM gl ucose, pH 7.40, 330 nOsm Pl uroni c stock
(1000X) : 100 ng/nL pluronic 127 in dry DMSO Oxono
wWeL@sk1393833X) : 10 mM Di SBAC (3) in dry DVSO EOT/IB20041025827
stock (1000X) : 10 nM CC2-DMPE in dry DVSO ABSC stock
(400X) : 200 mM ABSCl iir&%ater [00348] Assay Protocol
1 . Insert or use electrodes into each well to be
assayed. 2 . Use the current-controlled anplifier to
deliver stimulation wave pulses for 3 s . Two seconds
[00851]pr eid radus TG aeguRed oF MR 1@ 1aklag thhe
, un,sti?ulated intensities. Five seconds of
inpbiest ik ATt Ferbr Rengrakréoper f BRREE focekbfAi A¥CrAge
rafeba¥ai o8 &0rihg pepti Hg S1AtSe éx@&%dﬁé-@{rﬁu Js! s
[ 00350] Data are”anal yzed and reported as nornmalized
peraplosanf Burkygosaupsebpotntedienisgitne i sit tnsl4t s

ured, in_the 460 n and 580. n gchanpels. ckground
pe?ﬁ?ehsi Pésréggoﬁggnggu ?a%%%%P? K 'eaEHRéﬁgags then
cathahaeéd. Background intensities are obtained by

suring the emssion intensities during the sane
[00357?],3 En HSTRARSR BE8 PPteiagdebyapeafomsiing pesays

inWRhehptbgER-a" §£NQ ES%béunJhﬁiEﬁsﬁﬁgsgééiyéﬁf dAN oo

of time 1s then reported as the rati os obtail Si ng
(p@ﬁétiwe|gqnhgoibrnaugh as tetracaine, and in the absence
of pharmacological agents (negative control). Responses to
the negative (N) and positive (P) controls are calculated
as above. The compound antagonist activity A is defined

as:

A=R—P
N

*100. where R is the ratio response of the test

compound.

[00353] ELECTROPHYSIOLOGY ASSAYS FOR NaV ACTIVITY AND

INHBITION OF TEST COMPOUNDS

[00354) 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 presence of NGF (50 ng/ml) (culture
media consisted of NeurobasalA supplemen%ed 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



(intensity 460 - background 460 ) R(t) = (intensity
580 - background 580 )[00351] The data is further
w0 e@aoed1by calculating the initial (R) and fPaRUSIRS/)25827
rati os. These are theﬁg\égr_age rati o val ues during part
or all of the pre-sti tion period, and during
sanpl e points during the stinulation period. The

P b d iépé : Rirs then
ul at eéfé [gge?%{Z] 1@?@ troegggjr%:sé:sh%are ogtaacl né)o? g_)?e
cotwﬁruisﬁing(;a\sxa@mg redtherp regemte adf geneomdwrd iwi t h
ire roperties (.positi e cantr I ch, as
re 4RSI A he AT e e gt S o e
exp@eitisntegatd \Eraahilhded td?e;siwraﬁﬁs.rtmﬂdae dfegdld ve

N) and positive (P) controls_ are tal cul ated as above.
ef %\%a%r%frfdlearﬂ%g%?ﬁ sqongtﬁ‘-}r\ﬂsty Ais defined a: DA

3§§ npougg 00 Y Y ASSAYS FOR NaV
[00335|3[ I VIITJX Aél@lehiBt'ﬁ:saﬂllﬂﬁ EEESTefi&/P@JhBSr{aGGBSéii PabwhDRG
clanp e] ectr siolo was used to th
somn Rt et LN P Rl SRR e e
te?li%ﬁ?%tle r Oq{e&qp&ngosn Ve WhHe %q; peleieit cf:résfnp"g%.laeture (~220

C) with thick walled borosilicate glass electrodes (WPI;

resistance 3-4 MQ, . using an Axopatch 200B amplifier (Axon
Instruments). After establishing the whole-cell
configuration, approximately 15 minutes were allowed for
the pipette solution to equilibrate within the 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 ligquid 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) .

[00357] 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 +10mV once every 60 seconds. Blocking effects
were allowed to plateau before proceeding to the next test
concentration.

[00358] Solutions



fromthe dorsal root ganglions and mai ntained in

culture for 2 to 10 days in the presence of NG (50
woguosio)3ofcul t ure nmedi a consi sted of Neur obasal BCT/US2004/025827

suppl enented with B27, glutam ne and anti bi otics)

Smal | di aneter neurons %ci ceptors, 8-12 in di anmeter)

have been visually identified and probed with fine tip

ss el ectrqodes connected to an anplifier (Axon

IOO%Q r Lﬁfﬁaﬁaﬁeqi. URE SPACAGR cquﬁna?é-ﬁas((l@@én Ne&d
1b9, a cH upgd: 5) | | g ngy t I -
v TR SN R A o S
gleapkeyéd)t opHest 7t b2, et $0 casymof the conmpounds in

bl ocki ngiq action _potential generation in response to

[00360] efx RL RS RRel s SPIJrélt(rji@@yl(_tiél_ GN)FhéI@flex(?fé‘@i)rreﬁtaé?lz
(1o 28F 1 RO Bhaf L onfiende. T} obbbs| Mt Al St AR say
(0! 1 %Qﬁébgg%i 901@%%%?51_)((? €31 Stﬁgﬁ?ﬁggm%} EHI rlﬁ%és

were record rom somat a” usi e-te

(1ypriescen 0b.4he, pricin cl@m) t ephRi gyeas Recps oy ngs
were made at roomtenperature (~22 C) with thick
wal | ed borosilicate glass el ectrodes (Wl; resistance

for the pipette solution to equilibrate within the

‘[Ooé_@]l S&tldre WSaE MWTREIteCdrPaPeg. ourhedes ordde | owpass
cohb i GREEHI BRI WEER 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 KC1l, 1 MgCl , 1 CaCl , and 10 Hepes).
Pipette potential was zeroed before seal formation; liquid
junction potentials were not corrected during acquisition.

Recordings were made at room temperature.

[00363] Compounds of the invention as depicted generally

herein and in Table 2 were found to inhibit voltage-gated
sodium channels at 25.0 uM or less.

[00364] ASSAYS FOR DETECTING AND MEASURING CaV INHIBITION

PROPERTIES OF COMPOUNDS

[00365] A) Optical methods for assaying CaV inhibition
properties of compounds:

[00366] Compounds of the invention are useful as antagonists
of voltage-gated calcium ion channels. Antagonist
properties of test compounds were assessed as follows.

Cells expressing the CaV of interest were placed into



2-5 kHz and digitally sanpled at 10 kHz. Series

resi stance was conpensated 60-70% and was nonitored
weomsiomsous| y throughout the experinent. The |PgiUs2004/025827

junction potential (- 7 ¢4w) between the intracellular

pi pette solution and the external recording solution

was not accounted for in the data anal ysis. Test

mi&ebyt terspMaEesapphEedrt @nt DEcGBAL Soii pEriodf avhée ycells
driven fast perfusion system (SF-77; Wrner

werRs 6EakBRes )1 Eh) 60357PSEBEE- FEEHORSRSI BI %R BAsHIDS
trgﬁéﬁeggkghg]ngeh6139|ta§ﬁe EQQP Egﬁﬁogﬂdéeﬁgﬁéega&ed to

epol arizing the cell fromthe experinent specifi
theohdicmgtpoeenpilaket o Theeselpst %zﬁreast@mulamw 'oh‘@:l@

second klng ef f to
18EE AT, BRARA S0 EBRK] R9SU] AChenUER? Aphaved.
pot@ﬁtQQUrahh@ge f&@&SEﬁblSﬁkaﬁlohabﬁ@359]whmthaw&blular
solution (Un (1

aeR@rheps 51 Megelired vy oy Epahe [ TONOTgRGobREC TS At bl =

se%s&%w%% m A8 69]ls€ét aeel hutaecsal ki @ndétPeased
(138) (1.26), KA (5.33), KH P
me(rr@rmp pn@@lnt(l@tlsyresn@s%@e( bosthe maimolps), NaeHperical

meeppe $tERE Lot P gL e G P e IRRERT G A a iy
sehaiorsa \desharineld ibyhiconzadezaethdvTsyeof (SempoGadgalez, J.
E. and R. Y. Tsien (1995) “Voltage sensing by fluorescence
regsonance 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)
wCell-based assays and instrumentation for screening ion-

channel targets” Drug Discov Today 4(9): 431-439).

[00367] vIPR® optical membrane potential assay method with
electrical stimulation

[00368] The following is an example of how CaVv2.2 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.

[00369] 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.



[00362] Cells were current -clanped in whol e-cel
configuration with a Miultiplanp 700A anplifier (Axon
WO p@sp1391B8or osi | i cate pipettes (4-5 Mohm wer eP€T/UBmA4/025827
with (in mM .150 K-gluconate, 10 NaCl, 0.1 EGTA, 10
Hepes, 2 MyCl , (bufferdfto pH 7.34 with KOH) . Cells
were bathed in (inmM : 140 Nad, 3 KA, 1 myd , 1
Cad , and 10 Hepes) . Pipette potential was zeroed
before seal formation; liquid junction potentials were
Reagentskrected during acquisition. Recordings were nmade

at roomt erature. [00363 unds of the
108 paARF o TORChes! Er 13" gLatet | SP AL ol o SRATY TP 2
1owement 0uRd, t9) | b ta R d-agsr-gated ispdimmmbmnnel s at
25.0 mMor |ess. [00364] ASSAYS FOR DETECTI NG AND

10 VEASCRE NEMBRY ((NHFSEFI PROPERGS ESLID FrrRIERINDS
00365 ' i V
zoibnﬁlﬁ REiA %SPQB{NC% @E?Sgg n%%aé‘éﬁa%ﬂégg%og]a Compounds

bition properties o ounds:
370fMt Rerinwedhilonidee (8sehal Cals# aBé 2godhi sh sHOS
vol tage-gated cal ciumion channel s. Antagoni st
properties of test conmpounds were assessed as foll ows.
Bathl ks expressing the CaV of interest were placed
Intomcrotiter plates. After an incubation period, the

16gmM Naiér dSigapneatiti EnfPBbrescent dyes sensitive to

o . Eh@ kkangBeghrapgcpobenLpal . The test conpounds were
added to the mcrotiter plate. The cells were

1milt MgGlat dgluwkahCat# 63064)
10mM HEPES (Sigma Cat# H-4034)

pPH 7.4 using NaOH

[00370] Loading Protocol:

[00371] 2X CC2-DMPE = 20 puM CC2-DMPE: 10 mM CC2-DMPE is
vortexed with an equivalent volume of 10% pluronic,
followed by vortexing in required amount of HBSS
containing 10 mM HEPES. Each cell plate will require 5 mL
of 2X CC2-DMPE. 50 uL of 2X CC2-DMPE is added to wells
containing washed cells, resulting in a 10 uM final
staining concentration. The cells are stained for 30
minutes in the dark at RT.

[00372] 2X CC2DMPE & DISBACs(3) = 8 uM CC2DMPE & 2. 5 uM
DISBACs(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 ulL of 2XCC2DMPE & DISBACs(3) to each well.

Stain for 30 minutes in the dark at RT.



el ectrical means to evoke a CaV dependent nenbrane

potential change from unbl ocked channel s, which was
waledso1mis and nmeasured with trans-menbrane potBCit/Us1004/025827

sensitive dyes. Antagonhggs were detected as a

decreased nenbrane potential response to the stinmulus.

The optical nenbrane potential assay utilized

[00F3) a0¢e: SsRsA¥iye= FRE] sRNSel mriﬂﬁ@l BYclpnzalder acid

and Tsien (See, Conzalez, J . . .Y . Tsien
Yeligne)l 7 \isl vegeede ssintg iming W@s@enc@lﬂesf@ﬁénceAllow

O?Q%g%“o %gftggggl@zm'jﬁt%g I's's gkvgem@;é @Sgé)gm BaCls.

THil0 EH1 Ut inpr @eed bendiseal dios S@flvrae'.lel coepouaide plettest.i aNote
t t q‘g}coﬁp%d}{ or S E?F)Cence [ &3 %?{M Y acrclj%fceerntr(a}tl,?.on
andStddimey atdwen 200, mMeasl iR fthulqrr@ac %ﬂ%@:e‘;h@.@gﬁ&,

such as the Vol tage/lon Probe Reader (VI R&Ir) ). .(See,
legyrbng gze81ﬁualEvo me @f-dé@ Lét- aAdd( wsil of the

ayPASRLASRAYS NN Hidel LA 3 %%@m% Run
I onchannel targets” Drug Discov Today 4(9): 431- 439)

pl008 6% ﬂh@@p@l)cadpmamiemenbr ane potential assay

od th electrica ation [00368
["gﬁ‘ﬂ? O\/\Fﬁ% ?%eﬁhréiiﬁﬁ-pﬁ‘él‘é}‘rl %W%a%}égtrﬁlﬂﬁﬁ]"bu??%nmeth"ds of
uSCtd e (e d S IR UrEd OXS idMhriHE. oRid=calMariddane
otential nmethod. Qther subtypes are perforned in _an
HRJolsl GRae haFad e dincqupme asast &3sibef auseccay dihe

1A§Efﬂﬁgﬁt comprises a microtiter plate handler, an optical
system for exciting the coumarin dye while simultaneously
recording the coumarin and oxonol emissions, a waveform
generator, a current- or voltage-controlled amplifier, and
a device for inserting electrodes in well. Under
integrated computer control, this instrument passes user-
programmed electrical stimulus protocols to cells within
the wells of the microtiter plate.

[00375] Assay Protocol

[00376] Insert or use electrodes into each well to be
assaved.

[00377] Use the current-controlled amplifier to deliver
stimulation wave pulses for 3-5 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.

[00378] Data Analysis



[ 00369] HEK293 cells stably expressing Cav2 . are

plated into.96 -well mcrotiter plates. After an
wapmsopviat e i ncubation period, the cells are BCHUSEN4/025827

with the voltage senS|C#a§ dyes CC2- DVPE/ Di SBAC2 (3)

as follows. Reagents 100 nmg/nL Pluronic F-127 (Sigma

#P2443) , in dry DVSO 10 M D SBAC O ) (Aurora

1 E .
B S R v I T
of#VAIE@)roundi—B@oBﬂ’&xMcBaemuwsﬁhhomtieméﬂ: r@a#ured in

B6 th X 16 t# S 9888,
eng Ea) p b T B GIEEAbR, | PATREET ST A Bka T Jes are
th6R064bt TEEMEHEPESH (Shghvasy ¢hdRdd) . pHdcKgtsnng

. NaOH [ 00370] Loadi ng Protocol : [00371] 2X CC2- DMPE 20
inRRABED I BRPEre 19PFM EE2 - PRPESRSUTHRYE ek St 5 30R

inBAHLY L gRt qUet Hger R éQm%ptyﬁgnbgrl£@£|9%@H Pentically
vortexing in required anmount of” HBSS contalining 10 mM

trpEPES. aBasy wells piuatvzhw:hl theyai ave5ne oflbx The

regggflglwﬁlgﬁgga/a g:{ I?s resuﬁl%ggrlqﬁg%p(ti%t%?lna

rastiasnobgadnadensinyi ohe Thkleeihs asemsiat ned for 30

(intensity 460 om - background 4o nm )

(intensity sso sm - background sgo nm)

[00380] The data is further reduced by calculating the
initial (R;) and final (Rf) 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 = Re¢/R; is then
calculated.

[00381] Control responses are obtained by performing assays
in the presence of a compound with the desired properties
(positive control), such as mibefradil, and in the absence
of pharmacological agents (negative control). Responses to
the negative (N) and positive (P) controls are calculated
as above. The compound antagonist activity A is defined
as:

A::R_iP*IOO. where R is the ratio response of the test

compound.



mnutes in the dark at RT. [00372] 2X CC2DWVPE & DI SBAC

(3) 8 MV CC2DVPE & 2 . 5 nM DI SBAC Vortex together
whoealk/oees Wit h an equi val ent vol ume of 10% pl PCDHE04/025827

(in DVSO) . Vortex in required amount of Bath X with

bet a- cycl odextrin. Eache36wel | cell plate will require

5 m of 2XCC2DWPE. Wash plate with ELx405 with Bath X

, leaving a residual volume of 50 nmL/well. Add 50 nL
[00382] ZXEGEDMREP&YIESBAG:Y) ABGA¥SCRORelChY BCAIMITYr ABD

mnutes in the d .[00373] 1 . 5X AY17 750 AY17
INIWFHIQI%W S‘ Yell ow 17 to vessel
m0$@ﬁtabgk%& %@%%pxelewk¥oﬂﬁbélo$b% WM%Q'HEéQntBOa§Béss the
10 m nutes y mx in

ef Ebtaey opt c@aﬂ@@@s@mm@%&m@%r@wéﬁ%@s HE§A %3

n t
o R HEFRTT oo Bh SRR 2 NaLh P SRR
id@hed iedgand, prelaed ngi tlest thal t vpl g&mss)feB@:mfrpdesAdd

100 uL/vveII of the, AY17 sol uti Stain f
CoORROEHELdaP kARt PR LRIGY ol A oIS B ot Tehdaroltage

c1£x91?37ﬂ$déh§a§| 86441 €abd St r@&@éé@ﬂtm@%émmdwdccso
hods of use are described in I ON Channel Assay
ho Mt hgdsheCTe LB 20165000 HEY ei nTidicER ot Be off byrese

exé%%%ﬁSHES hd D€ LOSLEVEROL CONPIhSeg-Ri M It I LTt ate

an optical systemfor exciting the coumarin
efﬁyeamiwpeoﬁnhelbﬁn*ebesd:cymp@@mmng the coumarin and
em ssi ons, a wavefarm
|00384] VOLTAGE CLAMP assay 1n HEK293 cells expressing
Cavz.2
[00385] CaVv2.2 calcium currents were recorded from HEK293

cells using the whole-cell variation of the patch clamp

technique. Recordings were made at room temperature (~220
C) with thick walled borosilicate glass electrodes (WPI;
resistance 3-4 M. using an Axopatch 200B amplifier (Axon
Instruments). After establishing the whole-cell
configuration, approximately 15 minutes were allowed for
the pipette solution to equilibrate within the 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) .



generator, a current- or voltage-controlled anplifier,
and a device for inserting electrodes in well . Under
w0 niosgL®ied conputer control, this instrument PEEEER04/025827
user programed el ectrical stinmulus protocols to cells
within the wells of thelgdcrotiter plate. [00375]
Assay Protocol [00376] Insert or use electrodes into
each well to be assayed. [00377] Use the
[00386]r e Moscomasydret argllaitfiioms htipsd eleree deseirminati an
ve pulses for, 3-5 s . Two.seconds. of . presti,nul u
vol BEGr B hETR BOHe, P RERET bhY AT PP LS | W st £om
thenégpsitingésit Ep¥eiEE60REEd Dhg PeStestiaul @i fHntest
recording are perfornmed to exam ne the relaxation to
potgBtiast PRg+3PaVefoF0baT8] 2 bat Lo TR GLeS[©0379} - Dat a°-
102 €sanghyzed gnd pepekiRg @prdoruBlézeda1 8bis 06 plateau
ackground-subtracted enission intensities neasured in
befhee4pponeaddng8dontbhanest steBackgnoemrapiensiti es
t he ubtracted from each assay channel .
[Oogg@kgmji‘?ﬂ%nsiti es are obtained by neasuring the
[008BB[S Si 1Mk rdULNSITd LS Aufd ke L& sMe ddT8 paiids waam
identically treated assay wells in which there are no
(1gel | ¥9C¥he (RespBATA 43-8) f uRe€inn(Bf1li MBEPBSt REQ) .
reported as the ratios_obtained using the foll ow ng
glpgpﬁﬁ|22), pH = 7.42, 290 wmOsm.

[00389] Extracellular solution (in mM): NaCl (138), BaClj
(10), KC1 (5.33), KH,PO4 (0.44), MgCly (0.5), MgSO4q (0.41),
NaHCO3 (4), NapHPO4 (0.3), glucose (5.6), HEPES (10).

Following these procedures, representative compounds of the
present invention were found to possess desired N-type

calcium channel modulation activity and selectivity.



(intensity - background 460 ) R(t) ' (intensity o -
background 580 ) [00380] The data is further reduced

whpoosald ating the initial (R) and final (RPCT/EHS1008025827

These are the average ratio values during part or al

of the pre-stinulation-pérfirod, and during sanple
points during the stinulation period. The response to
the stimulus R. = R/R is then calculated. [00381]
Control responses are obtained by perform ng assays in
the presence of a conmpogngimsth the desired properties
(Eositive control% such as mbef radii, and in the

absent ecorrpwad nakof o5Fedd Egehts (negative control)

Responses\to the negative (N) and positive (P)
contro Qal Al ated as above. The conpound
ant ago AC LN LY qadeflned as: P A = *100.
where Ris the ra res nse% etest N- P
conmpound . [ 0@882] AYS FOR CaV
ACTI VI TY AND | NHBI TI ONIOF £ST cow [ 00383] Pat ch
clanp el ectro- phyS|oIo§ was used to sess the
efficacy of calciumch ﬁnel bl ockers expressed in
HEK293 cel | s. HEK293 cells expressing CaV2 . have been
whereisual |y .

each R" is independently hydrogen or Cl-4
aliphatic optionally substituted with up to two
substituents selected from R!, R*, or RS;

X7 is O, 8, or NR¥

p is 0 or 1;

R* is H or RZ;

X5 1s Cy;.3 aliphatic, optionally substituted with

up to 2 substituents independently selected from R1, R4, or

RO;
Z is selected from:
o
S s’ S N @
i ii iii iv v
",
o O g o
) (o N N N
vi vii viii ix or X,

T is a 8-14 membered aromatic or non-aromatic bicyclic
or tricyclic ring, having 0-5 heteroatoms selected from O,

S, N, NH, S(0) or SOy;



identified and probed with fine tip glass el ectrodes
connected to an anplifier (Axon Instrunents) . The
wO r@soaiyes cl anp” node has been used to assess PEEUS2004/025827
conmpound's 1C50 holding the cells at - 100 nmV. The
results of these experdygmiys have contributed to the
definition of the efficacy profile of the conpounds.
[ 00384] VOLTAGE- CLAMP assay in HEK293 cel | s expressing
@iéZein @A8B5PpECAVANA Fabpitdrneliyerspspuesesr epokded
from HEK293 cel | s using the whol e-cel L variation_of
substtifelegiec A ndeREPIEBERYT §G ecREE0fdPAg] "weRE nBde Bf + ©F
roomtenperature (~22 C) with thick walled
borosilicate glass el ectrodes (WPl; resistance 3-4 M.
WG 13N tAXORREEH1200B rafp) iatitacheAX e Lhst LUNEBhS)L is
After establishing the whole-cell configuration,
opt 1 oxnedrlax istdediF uts dnivd bite $PnéCe 3aEbRtd tHERtEhESprFEE e
sglution-to equilibrate within the cell before
from Ray; irecording. Currents were |owpass filtered
t wee -5 | d di_ght @7y sal Graty, 106k
er}/igss%r}ééi s—ltﬁgﬁ(ggq\ﬁés =%icl)\]trr(géer%ait egwgg %O‘)/o'a%d \%‘s
(CszgUy;ored conti nuously throughout the experinent. The
I quid junction potential (- 7 nV) between the
imtirsaael lwlcar 2pi pette solution and the external
recordi ng solution was not accounted for in the data6
ahalsy dialo TeBl, Wt iBes s sl &R %o (98 ROl 1S92R°,

NH,, NHR6, N(R6),, NRO6R®, COOH, COOR® or ORS; or

. R5;

two Rl on adjacent ring atoms, taken together, form
1,2-difluoromethylenedixoy, 1,2-dimethylmethylenedioxy,
1,2-methylenedioxy or 1,2-ethylenedioxy;

R2 ig aliphatic, wherein each R? is optionally

substituted with up to 2 substituents independently
selected from R1, R%4, or R>;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring is-optionally substituted with up to 3
substituents, independently selected from R, R2, R% or R®;
R4 is OR5, OR6, OC(O)RE, OC(O)R5, OC(O)ORE, OC(0O)OR>,

OC(O)N (R6) 5, OC(0O)N(R5),, OC(O)N(R6R5), OP(O) (OR®),,

OP (0) (ORS) 5, OP(0) (OR6) (ORS), SR, SR>, S(O)R®, S(O)R>,
SO,R6, SO5RS, SO,N(R6),, SO,N(R5),, SOoNRORS, S03RE, SO3RS,
C(O)R5, C(O)OR5, C(O)R®, C(O)OR®, C(O)N(R®),, C(O)N(R)g,

C(O)N(RSR6), C(O)N(ORS)RSE, C(O)N(ORS)R®, C(O)N(OR®)RS,

c(0)N(OR5)R5, C(NORS)RE, C(NORE)R5, C(NORS)RE, C(NORS)R®,



with a gravity driven fast perfusion system (SF-77;
War ner I nstrunments) .[00386] Dose-response

WO edoabimnshi ps were determned in vol tage cl anpCHosm®ob§25827

repeatedly depolarizing the cell fromthe experinent
speci fic holding potentliefl-to a test potential o f
+20V for 50ns at frequencies of 0.1, 1, 5, 10, 15,
and 2 0 Hz. Blocking effects were allowed to plateau
N (R®) efmegSpgocmem)tomﬁe (0erb ,t aRECqdONBRENt NRECED) R,
00387] Sol utions [00388] Intracellular solution (|n

NR6C GO)MRG CorB((B3QRE, NrEC (0LORS, MBS (D) ORSTA (1.5),
(0.1), HEPES (10), glucose (2), pH=_7.42, 290
NR6C (@@MRq)@osm]G CEi0N) RRORE!, UNRE CS6)) B (RS o, Nmffm (0) NN&E&) 2 ,
(138), Bad (10), KA (5.33), KH P-(0.44), Ngd (0
NR5C () SR5RE. 4 NRS NGHOQRGS )y, INRE SERRS(, 0 NRF SogREG 085 @@2853,,
HEPES (10). Follow ng these procedures, representative
NRS SOLONIRSYRGS NRES MR SRees IR SOREEE) o) WRBE Ok, RAe 5t, 0
possess desired N-type cal ci um channel nodul ation

R5SC%‘N(|RE)t2y anEYIREGH VIORP) @53 B ORS5 ) &G oBHORT] RS,
or

mula -A : -A wherein: each R is independently

P (0) ('mﬂ)@g@af)% @ () @RHMAERESRON iparal (orSy RS Lyt ed with

up to two Substituents selected fromRl, R4, or RS5;
P (0) (ORS)N(R5RE), P(O) (OR®)N(R®)3, P(O) (0R5)N(R5>2,

P(0) (OR6) 5, P(0) (OR5)5, or P(0) (OR6) (ORS) ;

R5 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally substituted up to 3 R1

substituents;

R6 is H or aliphatic, wherein R® is optionally
substituted with a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring and each R7 is optionally substituted up to
2 substituents independently chosen from H, aliphatic, or
(CHy) p-2';

Z' is selected from halo, CN, NOj, C(halo)a,

CH (halo) g, CHp(halo), -0OC(halo)z, -OCH(halo)y, -

OCH, (halo) ,OH, S-aliphatic, S(O)-aliphatic, SOj-aliphatic,

NH,, NH-aliphatic, N(aliphatic)p, N(aliphatic)R®, COOH,
C(0)0O(-aliphatic), or O-aliphatic; and

R8 is an amino protecting group;
provided that:

a) when both RY are hydrogen, and T is isoindol-1,3-

dione-2-yl optionally substituted with up to 4 halo atoms,



Xis 0, S, or NRpisOor 1; Ris Hor RR; is 1-3
aliphatic, optionally substituted with up to 2
waaisoiduent s i ndependently sel ected from RL , PEYUS2004/025827

R5 ; Zis selected from *-t Hi i i iii i vv Nv X
or X, Tis a 8-14 nenhgrgd aromatic or non-aromatic
bicyclic or tricyclic ring, having 0-5 heteroatons
selected fromO , S, N, NH, (0) or SO ;wherein each

then of i ad Pyedidyanaldn azeldpei-giés ap (86 4 substituents

|ndepenﬂ§ntiys lected fro Ri eLn_the
SICERIE A BT N R,
optlo%%kl é" téﬂﬂﬁ:%lw&tfédl @aytrqnad%bﬁtyweetﬁeﬁﬁweh@@x&&@mw
is ox0, =NN(R ) , =NN(R ) =NN(R R7 ),
3,4- da@aﬁhy(laq%omzoéyo or @rmethyl-isoxazolyl;
NQrRmm
N<

b) when both R¥ are hydrogen, and T is o) ,
optionally substituted with up to 4 halo atoms, wherein R™
is phenyl optionally substituted with C;., alkyl or
hydrogen, then Z is not optionally substituted pyrimidin-2-
yl, 2-pyridyl, or thiazol-2-yl;

c) when both RY are hydrogen, X, is -CHy-, p is 1, X

N P
N
Ql/\)f
is S8, and T is CN, then Z is not 3,4-

dimethylisoxazolyl, pyrimidin-2-yl, thiazol-2-yl, or 4,6-
dimethyl-pyrimidin-2-yl;
c) when both RY are hydrogen, X, is -CH,- and X; is S,

or X, is CH=CH and X; is absent, and T is optionally

substituted [:::[;( é, wherein Y¥' is O, S, or NH, then Z is
not pyrimidinyl optionally substituted with up to 2 methyl
or methoxy groups, 2-pyridyl, thiazol-2-yl, 2-methoxy-
pyrazin-3-yl, 3-chloro-pyridazin-6-yl, 3,4-dimethyl-
isoxazolyl, or 2-ethyl-1,3,4-thiadiazol-5-yl;

d) when both RY are hydrogen, X, is —-CH,-CH,-, X; is

l |
N N
S S , then Z is not

thiazol-2-yl, 2,6-dimethyl-pyrimidin-4-yl, or 3,4-dimethyl-

absent, and T is

isoxazol-5-yl;



Yis halo, CNNOCF, OCF, OH SR6 S(ORG6 , SO R6
NH, NHR6 , NNR6 ) , NRR8 , COOH, COCR 6 or OR6 ;
wW@eoosmBIoN adj acent ring atons, taken togetherpPCT/U82004/025827
, 2-di f 1 uor onet hyl enedi xoy, 1, 2-di net hyl net hyl enedi oxy,
1 2- et hyl enedi oxy or t}2let hyl enedioxy; R2 is
al i phatic, wherein each is optionally substiguted W th
to 2 substituents i ndependently, selected fromRl ,
Rgl) e Ub Oty %f@@fa ¢wig Oic X 2){:/II.L§|"CH€T'GI‘}8C§L@ ioc or
or heteroarylmrlng is' optlonally substituted with up
it e i ndependently selected fromRl R2 ,
R4 or RS ; s OR5 , OR6, OC(OR 6 , OC(OR S5 ,
(O OR 6 , R5 OC(ONR) , (ONR) ,
(O N(R soP(O(AR) ., OP(O(R 5 ) , OP(O)(OR6
Y(OR 5) SNG SR5 , S(OR6, S(OR5, SOR6 ,

a ' SO n 1 21
o o BRRG) Bisl ORI B
not 1}h1a@¥-@1\1ﬁ( :; 4, @(c@)m&gtﬂlﬂe—gyﬂ(r@dﬂ(m PRG, .0 (0) N

IR (O)N (OR6 )RS, (ON(OR5 ) 5, (NOR6 ) 6
pyruﬁ%l (NOR5 ) 6, (NOR5S ) 5," suioocqc -
-faudhamp HotlP R BrE hydrdoern) d,tuse-oHe S, peBO,' T is
£ t:}qu cB-o' (t:}eqdt cB- ) (O '"HOOD 121 " N ' HN
0

= RN

, wherein R™ is hydrogen or halo, then Z is
not thiazol-2-yl, 4-methyl-pyrimidin-2-yl, 4,6-
dimethylpyrimidin-2-yl, pyrimidin-2-yl, or 5-methyl-
isoxazol-3-yl;

g) when both RY are hydrogen, X, is -CH;-, X, is absent,
T is 1,4-dihydro-quinoxalin-2,3-dione-4-yl, then Z is not
5-methylisoxazol-3-yl, thiazol-2-yl, 4,6-dimethyl- |
pyrimidin-2-yl, pyrimidin-2-yl, or 2-pyridyl;

h) when both R" are hydrogen, X, is -CH,~, X, is
absent, and T is 2,3-dihydro-phthalazin-1,4-dione-2-y1,
then Z is not pyridyl, thiazol-2-yl, or optionally
substituted pyrimidin-2-y1;

i) when both RY are hydrogen, X, is -CH,-, X, is absent,
and T is adamantyl or haloadamantyl, then Z is’not'3,4—
dimethylisoxazol-5-yl, thiazol-2-yl, or 4—meth§l—pyrimidin—
2-v1;

j) the compounds of Table A and Table B, wherein RY is

hydrogen, are excluded.

2. The compound according to claim 1, wherein, Z is

selected from:



(o) S- HDO- ' (o cBg) oo- ' "ND' o c g pag.oa c s S

t z' Z- ( SHD) o uio uasoqgo z dn st pins bt os't
wohewsomdtfdo st st bst ' ( HO ( HO) (O (ET/tiS{004/025827

"0) (O (O d* ()N (gHO (O d N (gtfQ (O d (OQd "

( HgH) N HO (Od ' (Jm(- g*"OQ (O d ' ( gHON' g (

HON ( HON"' (gH NOSgHN (gH)NOSHN' HgHN S HN

(H)NOSHN gH OSgHN "gH S N' HS HN' (gH) (0O DgHN

_ 0 Dy, ( HN@ 0 HN i (§HN(O D FN ' FgHN
Ef‘(@@@ g&gD(@NDkH@qucﬂ gH(O D HN © H

S (O HN "O(O HN gH( O DgHN " (
_ HgH) N (gH) N' ( HN -69TLZSSZQ POXZS / O Vthen Z is
i not pgyridyl, 1t1F+| azol - fv_WyI 4- (¥- met hoxyphenyl
)thiazol - -yI - eth 4% t hi adrgzol - -yl ,
/—” gopt| orp,aL SUngTfrt ed pyq di nMN
QO/ met h( Nsoxazo l\NJ
vi vii viii ix or X,

wherein Z has up to two substituents selected from R!, R?,

or R°.

3. The compound according to claim 2, wherein Z is

selected from:
N \ N—ié N \
"{QQ 4s QQ\“’S
i-a i-b or i-c.

4. The compound according to claim 3, wherein Z is

formula i-a.

5. The compound according to claim 2, wherein Z is

selected from:
]
N N N
Ly Uy Oy
¥ ON N N
H H H
iv-a iv-b or iv-c.

6. The compound according to claim 2, wherein Z is

selected from:

s
%ﬁ? @ 2}9’:



, -dinmethyl-isoxazoly, or -nethyl-isoxazolyl ; b) when
both R are hydrogen, and T is , optionally substituted
wowak/ouw14 o 4 hal o atonms, wherein R is phenyl PCT/US2004/025827
optionally substituted with Cc al kyl or hydrogen, then
Z is not optionally sub3Brtuted pyrimdin-2- yl,
-pyridyl, or thiazol - -yl; c) when both R are
hydrogen, Xis - CH-, pis Xis S, and T is - CN,
then Z is notv-3 4- dvriet 9¥ i%oxazolyl, pyrimidin-2-yl,
thiazol - -yl, or 4,6- dinmethyl-pyr imdin- -yl; c)
when both R are hydrogen, Xis -CH- and is S, or X
Vs Ceh€Hcamgoiiadabseotdimnded ¢habpt2 pnathdéyein 2 is
1 g h{tuted N, whereinis , S, or NH then Z is not
se ecb? SR optlonally substltuted.mnth up to 2 nethyl

or met hoxy g ywldyl i azol - -yl,
2- met hoxypyr 3?? §] 0- pyrlda2|n 6-yl
, 4-di met hy Ss%xazob e 2-

, 4- thladlazol 5-yl d) mhen both R are hydrogen, X is
[ CH-CH -11ix3 s or 4bZRntOr ahttTis , then Z is not
t hi azol - 2- yI , , -dinmethyl-pyrimdin- -yl, or

4-di met hyl i soxazol - 5-yl ;e) when both R are
ﬂydr@@@ncomppugd acpprdingita Qlaims2 andharein 7 is

selectbgrein,Y2 i s Oor CH, then Zi s

- >,

N—N N—< N—\
I ;o\ ;o\
Oy v AN
vi-a vii-a or wvii-b.

9. The compound according to claim 2, wherein Z is

selected from:

4 a8 7
SN SN SN
viii-a viii-b or wviii-c.

10. The compound according to claim 2, wherein Z is

selected from:
DL O 0
k\N ¥ k\N ?a)\\N
ix-a ix-b or ix-~-c

11. The compound according to claim 1, wherein R® is

hydrogen.



not thiazol-2-yl , or , 6-dinethyl-pyrimdin-2-yl , or
pyr imdin- 2 -yl ; f ) when both R are hydrogen, X
W@E200504914, X i s O, Ti s nn, wherein R1111i BCT/US2004/025827
hydrogen or halo, then Z is not thiazol-2-yl,
4- et hyl - pyri m di n-2-yl-1744, 6- di nmet hyl pyri mi di n-2-yl,
pyritnidin 2-yl, or -methyl - isoxazol-3-yl; g ) when

b re h dro Xis, - -, Xis absent T i
35 |E§3Foca %§IPﬁ09rd1§9dF%n%lﬂlWllr Wh%ﬁekﬁl%éﬁ%ﬁ
unsuésmthyéaselaaobiﬁyyl thiazol-2-yl, 4, -dinethyl -

pyr imdin- -yl, pyr|n1d|n 2-yl, or 2-pyridyl; h)
when both R are hydrogen, Xis - CH -, X is absent,

ang T 'rﬁe’é %Bxﬂﬁoae%t}ghﬁg Bo! cfaflhole dndleih e £
i S not rd or o i ohal’ y
selesubdtfromedcayfjn%@Hﬁ{ﬂbyL —(szwhen buMh)B—areCH(Me)—,

hyd , ' - - dTi tyl
-c Y IRBEET sctiebh) Ehpnl) B, TP AT
CH (idpethybiseyazebrdpylenet hi azol -2-yl, or -nethy

-pyrimdin - 2-yl; J) the conpounds of Table A and
Table B, wherein R is hydrogen, are excluded. 2 . The

. cegpoundeaceppaiiRe LAcELal Ay o WOEL SN, Lvhérein p is 1

and X; is O.

15. The compound according to claim 1, wherein p is

1, and X; 1is S.

16. The compound according to claim 1, wherein T
naphthyl, tetralin, or decalin, optionally substituted with
up to 3 substituents independently selected from halo,
cyano, trifluoromethyl, OH, Ci, alkyl, Ca.y alkenyl, Ci.4
alkoxy, trifluoromethoxy, C(O)NH,, NHz, NH(Ci;., alkyl), N(Ci.4
alkyl)z, NHC(O)Ci.4 alkyl, 1-pyrrolidinyl, 1-piperidinyl, 1-
morpholinyl, or C(0O)C;4 alkyl.

17. The compound according to claim 16, wherein T is

optionally substituted napthyl.

18. The compound according to claim 1, wherein T is

selected from:

soliesloslves

p q r s



selected fromH i ii iii iv v vi vii viil ix or X ,
wherein Z has up to two substituents selected fromR1,

WR20050139R 3 . The conpound accordi ng to cl ai m PCT/US2004/025827

wherein Z is selected from N Ni-ai-bor i-c. 4.
The conpound accordi ngi7d—claim3 , wherein Zis

formula i-a. . The conmpound according to claim2
wherein Z is selectedfrom N Niv- aivbor iv-c. 6
. The ‘...- ac sto cl ‘LLvaher NS
sel ecfrﬁO J a7v b o c : cftpound
accor dirmg ﬂo claim?Z2, erel n | steI ect m N
NN Nii-aii-bor iii-a. 8 . The conpound acdbrding
to cl ai ms2, vvhereinzls u v

3 p ) 3

/ )

o S

0]
w X or af,

wherein T is optionally substituted with up to three
substituents independently selected from\halo, cyano,
trifluoromethyl, OH, C;., alkyl, C,., alkenyl, C;., alkoxy,
trifluoromethoxy, C(O)NH,, NH,, NH(C;., alkyl), N(Ci.s
alkyl),, NHC(O)Ci.4 alkyl, or C(0)Cy., alkyl.

19. The compound according to c¢laim 1, wherein T is

selected from:

S S S
oy Gl QO
y z aa

SN o %)
) G GO
ac ad or ae,

wherein T is optionally substituted with up to three
substituents independently selected from haloc, cyano,
trifluoromethyl, OH, Ci., alkyl, Cy.s alkenyl, Ci.4 alkoxy,
trifluoromethoxy, C(O)NH,, NH, NH(C;., alkyl), N(Ci.s
alkyl),, NHC(O)Cy.s alkyl, or C(O)C;.4 alkyl.

20. The compound according to claim 1, p is 1.

21. The compound according to claim 1, p is 0.



selected from NNvi-a vii-a or vii-b. 9 . The
conpound according to claim2 wherein Z is selected

WO e@i101391N viii-a viii-b or viii-c. 10. The coP@DURZN04/025827

according to claim2 , wherein Zis selected from NN
I NNN \ N xx-a ixlvesr ix -c 11. The conpound
according to claiml1l, wherein Ris hydrogen .12. The
compound according to claim1, wherein R6 is
unsubstituted C -4 alkyl . 13. The conpound accordi ng

%% cl @#%%1 m@%%%bg é%o%%éﬁgwgé %Qa i [0 = 8&?Fé?EH§H.éFH
selecﬂ%&Fﬂﬁom -CH -CH(Me) - , -CH(Et) -, - CHi-Pr)-, or

cycl opropyl ene. 14, The conpound according to claim1
wherein R is 1 %I""S . r]\]5 The conpound according to

clalml rei NWES
L0 ¢ (I

ii-a ii-b iii-a.

23. The compound according to claim 22, wherein Z is

selected from ii-a or ii-b.

24. The compound according to claim 1, having

formula:
7 N 0, H
O ECy O SO
TN T >x H ol
H o} ‘
(IIA-1) (IIB-1)
(J\ s N ﬁ (/K O X1\®
(IIC-1) or (IID-1).

25. A compound having formula III:
N
OYTary
2
N TNN
§N O T

I1T1;
or a pharmaceutically acceptable salt thereof, wherein:
zN is a 5-7 membered monocyclic, unsaturated or
aromatic, heterocyclic ring, having up to 4 heteroatoms

independently selected from O, N, NH, S, 50, or S50;;



1, and Xis S . 16. The conpound according to claim 1,

wherein T naphthyl, tetralin, or decalin, optionally
waaiwsoidm ed with up to 3 substituents i ndepenPE&nUB3004/025827

sel ected from hal o, cyano, trifluoromethyl, OH C -

al kyl, C al kenyl , C alkoxy, trifluoromethoxy, C(O NH

, NH, NH(C alkyl), N(Calkyl) , NHC(0)C -4 al kyl,

-pyrroINidin | , -piper idinyl , 1- norpholinyl, or

CETFE B alkyls ireprrdarsnpo hvfinngsor ditngFlit-¢ @lldiomatdc

i e R R R e i
fromf ROM RE fod AK; N N HH NH U )’MIX or af, wherein T is

optionally substituted with up to three substituents

Rech Bt Py LBBRBLT ocOP T LIMRLHS SHahErated with us to

trifluoronethél , OH alkyl, C2-4 al ken l, Cﬁ_ alkqu,
2 subpf{FUBRbAeLRERYSEET N Sehpftedieon) lﬁyl)lﬁ N RT

™ is a 3-14 membered monocyclic, bicyclic, or
tricyclic, saturated, unsaturated, or aromatic ring system
having up to 5 heteroatoms independently selected from O,
N, NH, S, SO, or S0;;
wherein the phenylene ring attached to the sulfonyl is

optionally substituted with up to 3 substituents selected

from R1 and RZ;
wherein Z" and T' each is independently and optionally

gubstituted with up to 4 substituents independently
selected from R, R2, R3, R4, or R3;
Rl is oxo, =NN(R6),, =NN(R7),, =NN(RS6R7), R® or (CHy)p-Y;
n is 0, 1 or 2;
Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)R®, SO5R®,
NH,, NHR®, N(R®),, NRO6R8, COOH, COOR® or OR®; or
two Rl on adjacent ring atoms, taken together, form
1,2-methylenedioxy or 1,2-ethylenedioxy;

R2 is aliphatic, wherein each R? is optionally

substituted up to 2 substituents independently selected
from R1, R%, or RO;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring is optionally substituted up to 3
substituents, independently selected from R, R2, R% or R3;

R4 is OR®, OR®, OC(O)R®, OC(O)RS, OC(O)OR®, OC(0O)OR>,

OC (O)N(R6)5, OC(O)N(R5),, OC(O)N(RPR®), OP(O) (OR®),,



alkyl) NHC(O C c_ alkyl, or C (0) - alkyl. 19. The
conpound according to claiml, wherein T is selected
wo e@s1diea H ac a or ae, wherein T is optionabClUS2004/025827

substituted with up to three substituents

i ndependent |y sel ect edifygem hal o, cyano,

trifluoronethyl , OH C . alkyl, C. alkenyl, C

al koxy, trifluoromethoxy, C(ONH, NH, NH(C al kyl),
OP(o)NbﬁSQEKVbb(o)NUﬁ@@%@Rﬁbkbe6QrsﬁﬁQ)SQka5 QQO)iﬁe

conpound according to claiml1, pis 1.
802R6C°@52§5d ae ﬁrﬂﬁn%1t§m%NQRE)} POLRRORE, Eb REOWPQ nﬁ

accofding t6 ci ai erein i s“sel ected Trom
C(O)R CMH%bR5a b'OQRE ©20) 8§5 Tbgo?ﬁqﬁeyﬂd @Q@?ﬁ@kﬂgzto
2 mhereln i's selecte romifia or ii-b.“24.

c<o>NA'&%R@‘WD%L{%‘?N%%@B%'G”Q’& (8) RI(BRBY &6, Na\bng (bRBY RS, /1)
C(0)N(OR5)R5, C(NOR6)R6, C(NORG)R®, C(NORS)RS, C(NORS)RS,
N(R6),, N(R5),, N(RSR6), NRS5C(O)R5, NROC(O)R®, NR6C(O)RS,
NR6C (0) OR®, NR5C(0)ORS, NR6C(0)OR>, NRSC(0)ORS,
NR6C (0)N(RE) 5, NR6C(0)NRSR6, NROC(O)N(RS),, NR3C(O)N(R®)j,;
NRS5C (0) NRSRE, NR5C(0)N(R5),, NRESO,R®, NROSO,RS, NRSSO3R>,
NR6SO,N (R6) 5, NRESO,NRSRE, NRESO,N(RS)p, NRSSO,NRSRS,
NR5SO,N(R5) 5, N(OR6)RE, N(OR6)RS, N(ORS)R3, N(OR®)RS,
P(0) (OR6)N(RE) 5, P(0) (OR®)N(RSR6), P(0O) (OR®)N(R®)g,
P (0) (OR5)N(R5RE), P(0) (ORS)N(RS)3, P(0) (ORS)N(R®);
P (0) (OR8) 5, P(0) (OR5),, or P(O) (OR®) (ORD) ;

R5 is a cycloaliphatic, aryl, heterocyclic, or

hetercaryl ring is optionally substituted up to 3 Rl

substituents;

R6 is H or aliphatic, wherein R® is optionally
substituted with a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or
hetercaryl ring and each R7 is optionally substituted up to
2 substituents independently chosen from H, aliphatic, or
(CHg)np-2';

Z' is selected from halo, CN, NO,, C(halo)j
CH(halo)y, CHj(halo), -0OC(halo)z, -OCH(halo)y, -

OCH, (halo) ,OH, S-aliphatic, S(O)-aliphatic, SOz-aliphatic,



H(ITAi) (IIB-i) NNH((IICGi) or (iiDi; 25 . A
conpound having formula I'll -NNI1II ; or a
w@basoeveut i cal |y acceptable salt thereof, wheP€l/nS2084/025827

is a 5-7 nenbered nonocyclic, unsaturated or aronmatic,

heterocyclic ring, haviagoup to 4 heteroatons

i ndependently selected fromO , N, NH, S, SO or SO

;each Ris is independently hydrogen or C -4 aliphatic
NHy , ONHi-ahaphyt sabsi i & Ut pida i & hy LN tal 1 plta SUbER S | UEDDES,

selected fromR, R, or RS ; Xis 1-3 ("aliphatic,
C(0)gprpdbhahplyiglbsert@t@bimhatiap to 2 substituents

provgaggpgﬂggntly selected fromR4 , or RS ; Tis a 3-14
nmenber

nonocyclic, bicyclic, or tricyclic,

sa} UAERUbotRSRY Us AL Bty a A5gd OMBitd:c FY NG Syt em havi ng
up to 5 heteroatons i ndependently selected from, N

NH, S (iB5O0 1p8-&bnewhesehdol he-pheny) &n@idhddisoindol -

attached to.the sulfonyl is
2-yl substgtuted with up tg 4 halo substituents;

RTTﬁN
3{N

(ii) o] , wherein R" is methyl or phenyl
optionally substitued with up to 4 halo;

T
N\ RO,

phenyl or substituted phenyl,

(1ii) wherein W is O or S8, and R° is

(iv) 4-methyl-1,4-dihydro-quinoxalin-1-v1,
H
N
(L=
N

(v) Y

and further provided that:
(b) when both R" are hydrogen, then the following

compounds are excluded:



optionally substituted with up to 3 substituents
selected fromRlL and R2 ; wherein Z and T each is
w0 padsperrdent | y and optionally substituted w t hP@pUS04025827
substituents independently selected fromRl , R2 , R3
, R4, or RB; RLis oXB0=NN(R) =NN(R ) , =NN(R R7 )
R6 or (CH) -Y; nis 0, L or 2; Yis halo, CN, NO,

CE, QCE, OH SR6 . S(QQR6 ., SQR6 , NH, NHR 6 ___
NER ) INRXsipoetherwiy T"CQOR |6 or . rther with T
. agj acent r|ng afons t akien her, form 1,7*-nethyl

</mé edi oxy| O edi oxy; is a
s_mﬁgrein ea ﬂ§h¥yflonallths stitut
substit ue dent| y {sel®cted fro
R; is a cyclo N«phatlc anyl, heterocy
___—_heLeLgaLyL,LLng_+s_gpL+gtaIIy substi t ut
* bstituents ?pepé |y selected fr
(/N(S)\QRS;I%ls d{oRa,o 6, O
s O OR OC(®) N(Rl) , C
OC( O N( R

/B ), OO (R) K(ols ‘Hot
He00- ~ (O C o O g) HD|' " NBeui o
“u ussoqo =4 k‘fgg

™~ Fwﬁl“/“\ﬂe
v e

v ﬂ\j ( { ﬁ g
O ~y

3 o ‘,;N He
g ] P

o]




dn Acceuo "do st bt st .’
4do st bx t '
W@ Dos/019¢H) N (gHO (O
() N(gHO (O d

d' H(gHO N gH (gHO -Ng1-g ( HON' H
OSgHN ' 9HgHN OSgHN (gH) OS HN ' 9HgHN OS HN ' (9H) OS

(gH) N(O D
' gHgHN
nwms

HN ' gHOX O DgHN

g HN ' ¢
D H( O DN ' (IgHg
g‘ﬁ@bﬁewg
gH(gHO N(O D

N ' gH OSgHN 'gH S HN ' 9H OS HN '

(gH) (

Lcc euot "do st st dn
(gHO ( HO) (O ( HO (O " ( HO)
(gH (gHO (O

(9HgH) JSK HO (Od ( H ( HO (O

( gHEY T/0£2004/025827
( HO ' (gH) N

QD) gHN ' 9H

ORI | [ gH (D)

HN '

gHO( 0)

(gH
0 " gH(

NS 'gHS "gH S 'gH(OS

F@Jﬂ%éﬁlerm

“\NH— al i phatl C,

l\‘l/\(/Hal i phatic) ,

HO "€ 0) d_(gHJ)

(0)yd0 -8 -NH




a ) when both R are hydrogen, then- is not: (i) 1

3-di one-isoindol-2-yl, 1 ,3-dione-isoindol- 2-yl
waewshiom ed with up to 4 hal o substituents; gPET/UBR00MM25827

(ii) , wherein Ris nmethyl or phenyl optionally

substitued with up to 44dpalo; LLL O (iii) wherein Wis

O or S, and Ris phenyl or substituted phenyl, (iv)

-methyl - , -dihydro-quinoxal in- -yl , HNN-N (v)

azld_f ur tfheX,, fugetierdati T hat ] (b) #hen bot hXRtageter with T

. drogen, then tthe foll gw ng.eeppounds are efxcl uded: X .
/, together with | X¥ toge'thl A.He .
R
~ . T
.
Ph‘\/H\/go _ He M

PO s oY

S ON

;ﬁ\fﬁ VS /\I
SIS




He He -He HeX , together with T" X , together with T O
He Ho He He - He S He He X, together with X ,
wo ogsoii4 with Ph He Ph \ HeX , together w tPCHES1H64/025827

-183-

zN Xz, together with TV

S
TG00

LD
N8




He WI' 026. The conpound according to claim 25, wherein
Zis selected from i i i iii i v v vi vii viii ix or

WO 200587391The conpound according to claim26, WET/85200£025827
is selected from VNNWi-ai-bor i-c. 28. The
conpound according t o claim?27, wherein Zi s formula
i-a . 29. The conmpound acamsarding t o claim26, wherein
Zi s selected from JI \ W HViv-aiv-b or iv-c .
30. The conpound according to claim 26, wherein Z is
selected fromW S v-a v-b or v-c, 31. The conpound
according to claim26, wherein Z is selected from M

26. The compound according to claim 25, wherein Z¥ is

selected from:

N Nt NN N Ny
X I N Bx & I X
AS) ks, QS/ LH) 5
i ii iid iwv v

", ",
S OF YT v
o ko’N SN k\N \NJ
vi vii viii ix or Xx.

27. The compound according to claim 26, wherein zZN is

selected from:
SRS
”{ks ks ks‘>\£
i-a i-b or i-c.

28. The compound according to claim 27, wherein ZV is

formula i-a.

29. The compound according to claim 26, wherein ZV is

selected from:

N N o N
- aﬁ‘ﬁ Uy

N
H
iv-a iv-b or iv-c.

30. The compound according to claim 26, wherein ZV¥ is

selected from:



ii-aii-b or iii-a. 32. The conmpound according to

claim 26, wherein Zis selected from NNvi-a vii-a
wW@er003i0i39i4 33. The conpound accordi ng to cl ai nPCBPS2004/025827

wherein Z is selected from viii -a viii-b or viii -c

. 34. The conpound according to claim 26, wherein Zis

selected from ix-a ix-bigps-i x-c35. The conpound

according to claim25, wherein each R is hydrogen

36. The conpound according to claim1, wherein each R

is unsubstituted -4 alkyl . 37. The conpound

accordlng clalnN whegein X is selected from- CH

ZﬁCH(M;& C(Me) =CH, - CH=CH,

-CH(Ph) Et)-, -CH(i-Pr)-, or
cyclopropyheqe . 3%_bThgrcgugqund according to claim
37, wherein X is selected from- CH-, -CH M) -,-C
(Me) -, -CH-CH -, -(CH -. 39. The conpound
3i1accakdl erein, X.is The
conp%%ng%m%%g% Ia%h?%dl E Sla&ﬂe?gv W?ﬁF?%n is
selectedptiromal | y substltuted 5- 6 nenbered nmonocyclic ring.
H_{L

N-—( N—'\ N—N

o\ o\ I

(\S/N jgl\s/N [\S/L?f

ii-a ii-b or iii-a.

32. The compound according to claim 26, wherein Z¥ is

selected from:

N N—"\\
/ !
o N AN

vi-a vii-a or wvii-b.

33. The compound according to claim 26, wherein Z" is

selected from:

4 48 Q
\N ég \N \N
viii-a viii-b or wviii-c¢

34. The compound according to claim 26, wherein ZV is

selected from:

ix-b



41. The conpound according to claim40, wherein T is
sel ected from 1l-pyrrolyl, ,3-dihydro-IHpyrrol-I-yl,
wazo0pt@zol yl, 1-imdazolyl, -pyrrolidinyl, 1,PCBU82004/025827

tetrahydropyrid-1-yl, 1, , ,6-tetrahydropyrid-I-yl |,

1- zpiperidinyl , 1-piperazinyl , 1-norpholinyl |,
1-azepinyl, or 1- azepamyige-wherein said ring is
optionally substituted with up to 3 substituents. 42.

The conpound according to claim 41, mherein T is fused

0 henyl| rin wherejn said ny| n The
3 oG SRR A SO hon PR 25 wiliRsGTrs fagh R Ls
hydrogémbstltuents are i ndependent |y selected from hal o,
cyano, trifluoronethyl, OH, alkyl, C alkenyl, alkoxy,
trifluoronethoxy, C(CbNH NH NH(C al kyl), N(C
Ik : al kyl . : d;
avﬁ%e fC(Nhrﬁl%‘(%VQé%ﬂﬁlr% IR%I@\})%l%olrﬁ"a wHte # GRIBIPWI; o
unsubstpitutret it i€ allyyhccept abl e salt thereof; wherein: Z
is a 5-7 nenbered nonocyclic, unsaturated or aronmatic,
heterocyclic ring, having up to 4 heteroatons
37 ndependestipyund according to claim 25, wherein X; is

selected from -CH,-, -CH,-CH,-, -(CH;)3-, -CH(Me)-, -C{Me)=CH-, -
CH=CH-, -CH(Ph)-, -CH,-CH(Me)-, -CH(Et)-, -CH(i-Pr)-, or
cyclopropylene. '

38. The compound according to claim 37, wherein X; is

selected from -CH,-, -CH(Me)-,-C(Me)sz-, -CH;~CHz~, or - {CHj);-

39. The compound according to claim 38, wherein X, is -CH,-

40. The compound according to claim 25, wherein TN is an

optionally substituted 5-6 membered monocyclic ring.

41. The compound according to claim 40, wherein TV is
selected from 1l-pyrrolyl, 2,3-dihydro-l1H-pyrrol-1-yl, 1-
pyrazolyl, l-imidazolyl, 1l-pyrrolidinyl, 1,2,3,4-
tetrahydropyrid-1-y1, 1,2,3,6-tetrahydropyrid-1-yl, 1-
zpiperidinyl, 1l-piperazinyl, l-morpholinyl, l-azepinyl, or 1-
azepanyl, wherein said ring is optionally substituted with up to

3 substituents.

42. The compound according to claim 41, wherein TV is fused

to a phenyl ring, wherein said phenyl ring.



selected fromO , N, NH S, SO or SO; each Ris is
i ndependently hydrogen or C -4 aliphatic optionally
wG@asoivm ed with up to two substituents sel ece@dUS20041925827
R, R4, or R5; T is a 8-14 nmenbered aromatic or
non-aromatic bicyclic or tricyclic ring, having 0-5
heteroatons selected fromdy- S, N, NH S(O or SO;
wherein Z and T each is independently and optionally
substituted with up to 4 substituents independently
selected fromRL , Rz, R3, R4, or R; wherein the
phenyl ene ring attached to the sulfonyl is optionally

43UbsTHd WeatboMrid) dtiedih L&stdltau%nt 28! est ed o RL . ;4
and R2 :RL i s oxo, =NN( F?S 4%) —(NRNR7J]%B ai
subst1¢¥§qﬁs(Q5q41n¢egpngptln_qﬁlecbgdginqm(hahgu dy@no, CF

trlfluc%met@i@%fs g%@l&ﬁ Q:%gO %q_ken A (ﬁ 3%/(6

trlfluqlfq’(gﬁtd’tq}% Q@@é\fﬂztoyﬁtzhem;l((flog rajﬂkﬂ) ,mauwﬂ gr@ﬁtﬂ%,
NHC ( o) Jaﬁ{ t hyl ene {8” da]ai %ﬁl phatic, wherein each is

y “Subs up to 2 substituents

|ndependently selected fromR4 , or R5; is a
het erocyclic, or heteroaryl

cycl.oa hatic, aryl |,
4%¥n@’?ﬁ¥ %%%%ﬁqmﬁgé\#%h up to 3

(IV) ;
or a pharmaceutically acceptable salt thereof;

wherein:

Z" is a 5-7 membered monocyclic, unsaturated or aromatic,
heterocyclic ring, having up to 4 heterocatoms independently
selected from O, N, NH, S, SO, or S0,;

each R" is is independently hydrogen or Cl-4 aliphatic
optionally substituted with up to two substituents selected from
R1, R4, or R5;

™ is a 8-14 membered aromatic or non-aromatic bicyclic or
tricyclic ring, having 0-5 heteroatoms selected from 0, 8, N,
NH, S(O) or SO5;

wherein zZ" and ™ each is independently and optionally
substituted with up to 4 substituents independently selected
from R1, R2, R3, R4, or R5;

wherein the phenylene ring attached to the sulfonyl is

optionally substituted with up to 3 substituents selected from

R1 and RZ;



I ndependently selected from, , or R5; R4 is OR5 ,
OR6 , OC(OR6 , OC(OR5, OC(OOR 6, OC(OOR S5 ,
WOZPNOR ) , OCC(ONR ) , OC(ONR R5 ), OP(QC1IBSI004/025827
OP(O(OR5) , OP(O(OR6 )(OR5), SR6, SRS S(OR 6
SC(OR5, SOR6, SORS, SONR, SNR) , SONR R6
, SOR6, SORS , C(ORB8-C(OOR S5, C(OR 6,
AOR6, CONR) , AONR) , AQNRR6 ),
C(ONOR )R6 , C(O)N((R)R6, C(O)N(OR6 )RS, C(O)N
(CR5 )RS , (NOR6 ) 6, (NOR6 ) 5, (NORS g 6 , (NORS
R15ig MKR,) =)NKRR )., —N(IFR??Bz) -W(Kﬁdh 5RY QR &T@Fnﬁ i
, N\RC(ORS5 , NRC(O)O?G, NRC(O)O?G, NR C(OOR 5
n isnR. O)>6R25, NR CCONRNR C(ONRR6 , NR(ON (R5

Y %ae’ hiRR ool %%Cé@mé%d%%% (Qo[F6 ) s & K,
S, N{ERG9) BRRFOR fg@soﬂﬁ%ﬁ o ORB 05 (b IN (Ro ) . P

R R6 P OR 0O (OR R
twR6£ onpaéqécF 5%}nﬂ( EB& %g&% %?gﬁ£§%F)R£?rm)g &
methyleﬁgh16§5 orpl(ﬁaeegﬁﬁéneonkyp (O (CRB ) (ORS )

is a cycloaliphatic, aryl het er ocyclic, or

thebeaaa@%htﬁbngwhepéunnahby Rébssi bptednad i apbsbleuted
Rl substituents; R6 is Hor aliphatic, wherein R?
with upopti énabptitibenteutiadenenfieatky sabseredefromRR vsRﬁr or
5 cycl oal i phatic, aryl, heterocyclic, or heteroaryl ring
R2; and each R7 is optionally substituted with up to 2

r3 120 (cpRlog i BHSREACCALLY  CHEREROLYRTLY, » of! hBRRLbGry1

ring, optionally substltuted with up to 3 substituents,
independently selected from Rl, R2, R% or R>;
R4 is ORS, OR®, OC(0)R®, 0OC(0)R5, OC(0)ORE, OC(O)OR>,

0C (0)N(R6) 5, OC(0)N(R5),, OC(O)N(RSR5), OP(O) (OR®) g,

OP (0) (ORS) 5, OP(0) (OR®) (OR5), SR6, SRS, S(O)RE, S(O)R®, SO3R®,
SO,R5, SOoN(RS),, SOoN(R5)5, SO,NRSRE, SO3RE, SO3R®, C(O)R3,
C(0)ORS, C(O)RE, C(O)ORE, C(O)N(RE),, C(O)N(RS)5, C(O)N(RPRE),

C(O)N(OR6)R6, C(O)N(OR5)RE, C(O)N(ORG)R5, C(O)N(ORS)R?,

C(NOR6)R6, C(NORG)R5, C(NOR5)RE, C(NORS)RS, N(R6)y, N(R3);

N(R5R6), NR5C(0)R5, NR6C(0)RE, NRE6C(O)RS5, NROC(0)ORS,

NR5C (0) OR6, NR6C(0)ORS, NR5C(0)OR5, NR6C(O)N(R6),, NREC(O)NRORS,
NR6C (0)N (R5) 5, NR5C(O)N(RE),, NR5C(O)NRSRE, NRSC(O)N(R3),
NR6SO,R6, NRESO,R5, NRSSO,RS, NROSOZN(RS),, NRESO,NRORS,
NR6SO,N(R5) 5, NRSSO,NRSRE, NRS5SOoN(RS)5, N(ORS)R®, N(OR®)R®,

N(OR5)RS, N(ORS)R6, P(O) (OR6)N(R6),, P(O) (OR®)N(R®RS),



Z' is selected fromhalo, CN, NO, (halo) , C (halo)
, CH (halo) , -OC (halo) , -OCH (halo) , -OCH (hal o)

WO BH5/089ad | phatic, (0)-aliphatic, SO -aliphatiPBCT/Ns20p4/025827
NH- al i phatic, (aliphatic) , (aliphatic) 8 , COOH, (0)
(-aliphatic) , or Oaliphatic; provided that : (a)
when Z is optionally subgsiStuted pyrimdinyl or
thiazolyl, both R6 are hydrogen, and XI is NH, then T
is not optionally substituted adanantyl; (b) when Z is

[ bst t ted dyl di nyl ,
P (0) (03%3&@2%3@%/ PS@Q)SQC;R b R%rboyﬂfom(&:?r;‘w&ﬂ%gen and is

n Tis not CF optional |y substituted with up to
P (0) (Oﬁ%ﬁg atfoled OP(‘;d)z,vm?e(@)d@Rﬁ)a,aper B dg&R) (@ﬁé)u,s
é;l then T is not 1-naphthyl, 2-naphthyl, or
ey Wﬂmﬂﬁﬂma—twcl a(Iﬂf)l ‘whet eZocy cpyidi, modi iglteroaryl

-rretr}ga i soxazol yl , ridyl, both R are hydrogen,

ring, oRjidq Npr St%%lﬂ%e%a’tl e £ &d ursumtltugﬁé(s(e)
Réﬂgesnt}ﬁ S#lq' 6}12 lCSUL) elrt %g%sR %r opt%%rl'lggiy’ su?)stltu%ed

with a H7T -dgphenzofiy an- | -one-7-yl . 45. The conpound
according to cI ‘aim 44, wherein Z is selected from - i

RV iis a cycloaliphatic, aryl, heterocyclic, or heteroaryl

ring and each R7 is optionally substituted with up to 2
substituents independently chosen from H, aliphatic, or (CHy)p-
Z2';

Z' is selected from halo, CN, NOy, C(halo)jy, CH(halo) 5,
CHy (halo), -0OC(halo)j, -OCH(halo)y, -OCH;(halo),OH, S-aliphatic,

S(0) -aliphatic, SOj-aliphatic, NHy, NH-aliphatic, N(aliphatic)g,

N(aliphatic)R8, COOH, C(0)O(-aliphatic), or O-aliphatic;
provided that:

(a) when Z is optionally substituted pyrimidinyl or
thiazolyl, both R® are hydrogen, and X1 is NH, then T is not
optionally substituted adamantyl;

(b) when Z is optionally substituted pyridyl, pyrimidinyl,
isoxazolyl, or thiazolyl, both R¢ are hydrogen, and X; is NH,

O
then T is not [::I:O CF3, optionally substituted with up to two
halo atoms;
(c) when both R¢ are hydrogen, and X; is NH, then T is not
i—naphthyl, 2-naphthyl, or 7-hydroxynaphth-1-v1;
(d) when Z is pyrimidinyl, 5-methylisoxazolyl, or pyridyl,
both R are hydrogen, and X; is NH, then T is not subtituted

purinyl; and



46. The conpound according to claim45, wherein Zis
selected from N N/ \\ / \\ // Yi-ai-bor i-c. 47

fornula i-a. 48. The compound accordlng to claim44,
wherein Z is selected from N NW/ W/ iv-aiv-b or
iv-s .49. The conpound atéording to claim44, wherein
Zis selected from N N JI \' \ Uv-a v-b or v-c. 50.
The conpound according to claim45, wherein Zis

(I HEEhTE AECohitroira-ul Arhh Romrel iy &oddi u & is

NH, thefr amisNnNtNstubgi-i&utield- 3 HOE s¥benRofuran-1-one-7-y1.

45. The compound according to claim 44, wherein z" is

selected from:

N— %, N_Zja N-N N— %, N— %,
| X o s ;X
N
ks) QS, ks/ Aﬁ AO)
i ii iii iv v
",
E—N : N (\jru N%jﬂl%’ NZIN
5 1 A I
O) O,N Sy k\N k\ )
vi vii viii ix or Xx.

46. The compound according to claim 45, wherein Z" is

selected from:
o aN
L‘(ks ks <s ¥
i-a i-b or i-c.

47. The compound according to claim 46, wherein 2Z" is

formula i-a.

48. The compound according to claim 44, wherein zZ" is

selected from:

iv-a iv-b or iv-c.



52. The conpound according to claim45, wherein Z is

selected from viii-a viii-b or viii-c. 53. The
w@orsowds according to claim45, wherein Z i s Bel/E81004025827

fromix-a ix-b or ix-c . 54. The conpound according to

claim. 44, wherein each Ris hydrogen . 55. The

conpound according to clapm-44, wherein each Ris

unsubstituted O -4 al kyl . 56. The conpound accordi ng

to cl ai m 44, mherein Z is an optionally substituted

3ﬁen‘oered rrgnoc ring. 57. The conpound

acc & fG P e afm E?Edl%ﬁe*r:gl flpdmndd , swheTRanc ghplbuind

selectedc@eodi:ng to claim44, wherein is 0 . 59. The conpound
according to claim44, wherein T is The conpound

accordi ng cl ai nN %‘vaherﬁ T i s .phenyl or naphthyl,
opt i onal msutm d vvlt@ to 3 substituents
i ndepend sel ec@ed fron® o cyano,
trifluorongthyl, o4 C al kenyl, C
al koxy, trifluoromet Roxy, %( 5NH NH NH(C al kyl ),
N(C _ aIkyI) , NHC(O)CaIkyI -pyrrolidlnyl , 1-
pip 1--nor phol.i.n OC -4 alkyl. 60. The
>0¢ n'g un8°§888f18| ﬁg Bd?:flél Fr?49fla ef*@rnWITeF?%elZ&e)c“tFed
selecteﬁrﬁmbﬁk P

4
N—« N—“ N—N
! ! (A
QS,N %As’N QS&
ii-a ii-b or iii-a.

51. The compound according to claim 45, wherein Z" is

selected from:

N N—‘\\
/ /
o LN AN

vi-a vii-a or wvii-b.

52. The compound according to claim 45, wherein Z" is

selected from:

@ /I“i @
N NS
N f N \N
viii-a viii-b or wviii-c.
53. The compound according to claim 45, wherein 2Z" is

selected from:



NNHNHu\ x or af, wherein T is optionally
substituted with up to three substituents
wo pasperrdent |y sel ected from hal o, cyano, PCT/US2004/025827
trifluoronethyl, OH alkyl, C alkenyl , 1-4 al koxy,
trifluoromethoxy, C(ONH, NH, NH(C alkyl), NC
alkyl) , NHC(O G -4 al kHyezer C (0) alkyl. 61. The
conmpound according to claim44, wherein T is selected
from Z aa J Ii Hac ad or ae, wherein T is optionally
substituted with up to three substituents
i ndependetft1?d sel ect €T om 41 0, *%\Fano,
trifluoronmethyl, OH C - alkyl, 2-4 al kenyl, al koxy,
trifluoromethoxy, C(ONH, NH, NH(C -4 alkyl), NC .
4 kythe gEgwad aggepding to (@pam 44al kjderedn each RY is
hydrog&phpound having formla (V):

55. The compound according to claim 44, wherein each RN igs

unsubstituted C1-4 alkyl.

56. The compound according to claim 44, wherein Z" is an

optionally substituted 5-6 membered monocyclic ring.
57. The compound according to claim 44, wherein X, is NH.
58. The compound according to claim 44, wherein X; is O.

59. The compound according to claim 44, wherein ™ is The
compound according to claim 1, wherein ™ is phenyl or naphthyl,
optionally substituted with up to 3 substituents independently
selected from halo, cyano, trifluoromethyl, OH, C;.. alkyl, C,.4
alkenyl, C;., alkoxy, trifluoromethoxy, C(O)NH,, NH,, NH(C;.,
alkyl), N(Ci., alkyl),, NHC(O)C;., alkyl, l-pyrrolidinyl, 1-

piperidinyl, l-morpholinyl, or C(0)Ci-s alkyl.

60. The compound according to claim 44, wherein T" isg

selected from:

CF OF O o

P q r s



T -L11- A -L22- Z (V);wherein : Tis a 8-14 nenbered
aromati c or unsaturated bicyclic or tricyclic ring,
whawsopods 5 het eroat ons selected from0O S N, NET/US;_(OG))/025827

or SO; Lis - - (X-)Ry; wherein: pis Oor 1; r is O

or ; Xis 0, S, or NRx, wherein Ris Hor R; Xi Ry

is -C(O-NR 2 -; Lis OCIO3-C(O0O S(O, SO, NR)SO

, N(R)SO, SONR5 ), SONRG6 ), C(ONRS5)
CCONREG6), NRC(O) NRC(O) C(NOCR )R6 , C(NOR )R6 ,
C(NOR )RS5 5 C(NOR N(R5) N(R6) NRC(O)O NR

c( O R 5 ~-
(0 “ONR ‘: R SON( R
5). KR SDN(R 6 ), NRHSON(Rs SON( N N(OR5

), ONOR 6 ); Ais a 5-7 rrenbered -rmnocyclcharorratlc
ring, hﬁaw ng 0-4 hdteroatons; Zus 2-thiazolwyl ;

@A and |spt|onally
dfro

substituents
wherein T is optionally substituted with up to three

RR, RB3, R4, or RS

substituents independently selected from halo, cyano,
trifluoromethyl, OH, C;., alkyl, Cas.. alkenyl, C;-4 alkoxy,
trifluoromethoxy, C(O)NH,, NH,, NH(C;., alkyl), N(Ci.s alkyl),,
NHC (O)Ci-4 alkyl, or C(0O)Ci-a alkyl.

61. The compound according to claim 44, wherein T is

selected from:

S \/"il‘“' o
pSe

y z aa
T oD o
cF o o
ac ad or ae,

wherein T is optionally substituted with up to three
substituents independently selected from halo, cyano,
trifluoromethyl, OH, Ci.4 alkyl, Co., alkenyl, C;., alkoxy,
trifluoromethoxy, C(O)NH,, NH,, NH(C;.. alkyl), N(C;., alkyl),
NHC(O) C1-4 alkyl, or C(0)Ci.s alkyl.

62. A compound having formula (V) :

Ti-Lui—-A-Lox—Z (V)



Rl is oxo, =NN(R) , =NN(R) , =NN(R R7 ), R6 or (CH)
-Y; nis 0, 1 or ; Yis halo, CN, NO, CF, OCF , OH
WERBS/01B8(O)R6 , SOR6 , NH, NHR 6 , N(R) , NRCRBS2004/025827
COOH, COOR6 or OR6 ; ore n Lcct2uot :}do st o st
(gHo ( HO) (0) (0) d ' ( HO (O d ' (gH) N ( gHO
(0) d* ( HN( HO) (0) 4494(0) d ( )N ( HO) (0) d "
(HH N(CHQ (0) d" ( HN( HO (0) d* H(gHO N
(gHO N( HO N'" () SNS' () NOS HN ' 9HgHN OS
HN (,FD NSHNgHSHN'" HSHN'" HS HN' (gH (C»
WREHFRET OHGHN (O) HN ' (9H) (0) DgHN ' (gH) (0) HN'

it q@DQHﬂN‘%"ﬁ‘&i% G q%ﬁ%%q%%%&sgw

r M (g
‘ 1cyc11c9&:rﬂ)g4H(%gD g?%tﬁ%;ﬂ Nﬁ%@D@%ﬁ%@N (0)%;5 g
NH, SW%P@QZD) 9H(9H0)Ng)og) %H())FDDN(O)D(O)(DFDN(O)D
N .

Ll(a,gs(}zm;s ]Nxs—< ﬁms HS' HS' H(O S
+4(O HS ' HS' (gH) (9HO (O d " (gHO) (0) d O
‘ﬁﬁr&(ﬂ d' (gHHN(O D' (g N(O D' ( HN
(0) D0 ' @wHR (MoPQ; gH (O D' H(O D' HO ' gHOs

t guolLcpdptdnst ' st

r 1s 0 or 1;

X1 is O, S, or NRx, wherein Ry is H or Ry;
Xy is RZ;
Ry is -C(0)-NR2-;

Lz2 is OC(0), C(0)O, S(0), S0z, N(R5)S0,5, N(RS)s0,,
SO5N(R3), SON(RS), C(O)N(R5), C(O)N(RS), NRS5C(0), NRSC(O),
C(NOR®)R®, C(NOR®)R®, C(NORS)R5, C(NOR6)R6, N(RS), N(RS),

NR5C (0)0, NR6C(0)O, OC(O)NR5,‘OC(O)NR6, NR>C (O)N(R5),
NRSC(O)N(R®), NR6C(O)N(R5), NR6C(O)N(RE), NRSSO,N(RS),
NR3SO,N (R®), NR6SO,N(R5), NR6SO,N(RS), N(ORS), or N(ORS);

A is a 5-7 membered monocyclic aromatic ring, having 0-4
heteroatoms;

Z is 2-thiazolyl;

wherein each of T, A, and Z is optionally substituted with
up to 4 suitable substituents independently selected from R1,
R2, R3, R4, or R5;

Rl is oxo, =NN(RS)p, =NN(R7),, =NN(RSR7), R or (CH,)p-Y;

nis 0, 1 or 2;

Y is halo, CN, NOy, CF3, OCF3, OH, SR6, S(O)R6, SO,R®, NH,,

NHR®, N(R®),, NRSR8, COOH, COOR® or ORS; or



"gH' cpdpt z dn Acceuot”do st st JO- Zo

-961- LZ8Sz0/PO0ZS[\/IDd O VR6 is H or aliphatic,
wWoL@soi3R6 is optionally substituted with a PCT/US2004/025827

substituent ; is a cycloaliphatic, aryl |,

heterocyclic, or heteroaryl ring and each is

optionally substituted witPB-up to 2 substituents

i ndependently chosen fromH , aliphatic, or (CH) Zis

selected fromhalo, CN, NO, (halo) , C (halo) CH

(hal.o) , -OC(hal o) -0CH halo) , . -OCH (halo) , OH,

twg. Rl eﬁlatariaaceej: ALPghatres  SErkani pREetheTNHEoTm 1,2~

methyle??%ﬁp%ﬁ?%&'g 2C@kh%?@F,@% (allphat|c) 8 , COH, (0)

tic) and R8 is an am no

R2PMHG eqtllpmﬁtgbqunzhe&teew eeeht hat is bprivhenly bubstSButed
N(R5 ) , NR6) O, SONRS5) SON(R6}/ C(ONR

with ugh tg 2C(s®b|§@:l§t61e)1,tsNRn6(e@)end@ntNR €eOprtAdi £ropt RdnaRfy or
substituted 5-6 nmenbered nonocyclic aromatic ring with

RO; 0-4 heteroatons independently selected fromN, S, or

0 .
R3" is a cycloaliphatic, aryl, heterocyclic, or heteroaryl

ring is optionally substituted with up to 3 substituents,
independently selected from R, R2, R% or RS;
R4 is OR5, OR®, OC(O)R®, OC(O)R>3, OC(0O)ORE, OC(0)OR5,

OC(O)N(R6) 5, OC(O)N(R®)y, OC(O)N(ROR®), OP(O) (OR®)g,

OP (0) (OR5),, OP(0) (ORS) (ORS), SR6, SR>3, S(O)R®, S(O)R®, SO3RS,
SO0,R5, SO,N(R6)5, SO,N(R5),, SO,NRSRS, SO3RE, SO3R®, C(O)R2,
C(0)OR5, C(0O)RE, C(O)ORE, C(O)N(R6),, C(O)N(RS),, C(O)N(RSRE),

C(O)N(OR6)R6, C(O)N(OR5)R6, C(O)N(OR6)R5, C(O)N(ORS)R>,

C (NOR6)R6, C(NORG)R5, C(NOR5)RE, C(NORS)R5, N(RE),, N(RS),

N (R5R6), NR5C(O)R5, NR6C(0O)R®, NR6C(O)R>, NROC(0)ORS,

NR5C (0) OR6, NREC(0)OR5, NRSC(0)OR®, NROC(O)N(R),, NROC(O)NRORE,
NREC (0)N (R5) 5, NR5C(0)N(R6),, NR5C(O)NRSR®, NRSC(O)N(R®),
NR6SO,RE, NRESO,R5, NR5SO5R5, NROSO,N(RS),, NRESO,NRORS,
NR6SO,N (R5) 5, NRSSO,NRSRE, NR5SO,N(RS),, N(ORS)RE, N(OR®)R®
N(OR5)R5, N(OR5)R6, P(0) (OR6)N(R6),, P(O) (OR®)N(R®R®),

P(0) (OR6)N(R5)5, P(0) (ORS)N(RSRS), P(0) (ORD)N(R®),,

P (0) (OR5)N(R5),, P(0) (OR6),, P(0) (OR®),, or P(O) (OR®) (OR?) ;

RS is a cycloaliphatic, aryl, heterocyclic, or heteroaryl

ring is optionally substituted with up to 3 Rl substituents;



X is optionally substituted nmethylene or ethylene; is
an optionally substituted fused aromatic bicyclic ring
way@smmoecont ai ni ng 0-4 het eroat ons i ndependent PET/US2004/025827
selected fromN, O, or S; then: r 1; ( ) when : L
SO, N(R)SO, N(RJSO, SONR5 ), SONRGS6 ),
CCONRS5) , C(ONR 6-396NR C(O, ORC(O;Ais an
optionally substituted 5-6 nenbered nonocyclic
aromatic ring with 0-4 heteroatons independently
6 selected fromN S or ; is optionally ,
R s&ﬁsﬁlPﬁtéélﬁﬁﬁﬁyFenﬁhe§Fh9lBnelsoPngBBﬁféﬁesuﬁsF%t%ﬁed
. al substituted fused aromatic bicyclic rin
with a 355 8%\ SP ing 0-4 heteroatons |ndepengently )

R7S§|e%t%9gﬁéthgFath’ Q£X§Is pE@ro&élE@t et ﬁétérba}yl

enyl éne; -
ring and each R7 is optionally substituted with up to 2

substituents independently chosen from H, aliphatic, or (CHp)p-
Z';

Z' is selected from halo, CN, NOjy, C(halo)3, CH(halo)y,
CHy (halo), -OC(halo)s, -OCH(halo)y, -OCHjp(halo),OH, S-aliphatic,

S(0) ~aliphatic, SOg-aliphatic, NHy, NH-aliphatic, N(aliphatic)g,
{

N(aliphatic)R8, COOH, C(0)O(-aliphatic), or O-aliphatic; and
R8 is an amino protecting group;

provided that:
(i) when:

Lo, is SO5, N(R5)S0,, N(R6)SO,, SO,N(RS), SOoN(RE),

C(O)N(R5), C(O)N(R6), NR5C(0), or NR®C(O);

A is optionally substituted 5-6 membered monocyclic
aromatic ring with 0-4 heteroatoms independently selected from
N, S, or O;

X, is optionally substituted methylene or ethylene;

T1 is an optionally substituted fused aromatic

bicyclic ring system containing 0-4 heteroatoms independently
selected from N, O, or S;
then:

r is 1;

(ii) when:
Lyo is 805, N(R5)S0,5, N(R6)SO,, SOoN(R5), SOoN(RS),

C(O)N(R5), C(O)N(R®), NR5C(0), or NR6C(O);



then: T is not any of the following:(iv) when: Li s
-SCH-C (O -NH ; Ai s phenyl ene; L - S (O -NH;
WO b@s/0139T4 i s not any of the followi ng N B or PCTMIS2004/025827
B is hydrogen, nethyl, n-propyl, isopropyl, allyl,
benzyl, or phenylethyl. 63. The conpound according to
claim62, wherein T is ai87-14 nenbered aromatic or
non-aromatic bicyclic or tricyclic ring, having O
het eroatons . 64. The conpound according to claim 63,
wherei.n is na@hthyl ant hracenyl , tetralinyl or .
decdl ity P 65, l?ﬁé‘lgéfnﬁb‘ﬁﬁal’ébl\éﬁfidﬁﬁé mgmbERRF Bgnocyclic
aromatieheneignwithal -&- k4 rerahebrd ahABRELEAE1)0B=2EARBE! Erom
bicyclic or tricyclic ring, having up to”5
N, 8. ogefeéroatons. 66. The conpound according to claim 65,
wherei;, ;T is an 8-14 nmenbered aromatic bicyclic ring,
having up’to 5 heteroatoms .67. The conpound accordi ng
t o & ais 6btiwhelkynsdbsisitautBed Idettieypberied ethylene, or
non-aromatic bicyclic ring, having up to 5
propyléne;

T. is an optionally substituted fused aromatic bicyclic
ring system containing 0-4 heteroatoms independently selected
from N, O, or S;

then:

X; is not O or S;

(iii) when:
;1 is -0-CH,-C(0O) -NH-;
A is phenylene;
Ly; 1s -S{0),-NH-;
then:

T:1 is not any of the following:



het eroatons . 68. The conpound according to claim 66,

wherein is selected from qui nolinyl, isoquinolinyl,
whemzoiimanyl , benzot hi ophenyl , quinolinyl, PCT/US2004/025827

i soqui nolinyl, benzof uranyl , benzothi ophenyl ,

i ndolizinyl, indolyl ,.isoindolyl , indolinyl,

i ndazol yl, benzi m dazol y198-benzot hi azolyl , purinyl,

ci nnol i nyl, phthal azi ne, quinazolinyl, quinaoxalinyl,

naphthylirinyl , or pteridinyl . 69. The conmpound
tﬁBCQhQQPQ to claim66, wherein is a 8-14 nenbered

non-aromatic tricyclic ring, having up to 5

het éngat ©nss - CHH-C e-Neppound according to clai m 65,

wherein T.is an 8- 14 nenbered aromatic tricyclic

rindfjﬁ%ﬁqﬁffi?q%iS het eroatons. 71. The conpound

accarding t9(6] AiNp65, wherein is selected from

di benzof uranyl , carbazolyl, acridinyl, phenazinyl,

pheﬁ%FﬁFazinyl, phenoxazi nyl , acridinyl, phenazinyl,

pherot hiiazj.ny phen [ r carbazolyl. 72. The

conggugg é%go%ayng%tgﬁglg¥%%%§?n%herein A is phenyl .
compound awcog%jng to claimg2, xwherein Ais a

er e( ar ons Tng fra ing 1-4
et ejoat ons, he cjonpound di nglito claim73,
NA iS effberggd nmondsyef Tc arbmatic ring

J 4

having 1-3 heteroatons. 75. The conpound atcording to
claim74, wherein %sis

> |
O‘ " | N\(H(
N . ,
o) or N , wherein B is hydrogen,

methyl, n-propyl, isopropyl, allyl, benzyl, or phenylethyl.

63. The compound according to claim 62, wherein T1 is a 8-

14 membered aromatic or non-aromatic bicyclic or tricyclic ring,

having 0 heterocatoms.

64. The compound according to claim 63, wherein T1 is

naphthyl, anthracenyl, tetralinyl or decalinyl.

65. The{compound according to claim 63, wherein T is an

8-14 membered aromatic or non-aromatic bicyclic or tricyclic

ring, having up to 5 heterocatoms.

66. The compound according to claim 65, wherein, T; is an
8-14 membered aromatic bicyclic ring, having up to 5

hetercatoms.



sel ected fromthiazolyl, isothiazolyl, thiadiazolyl,

t hi aphenyl, furanyl, oxazolyl, isooxazolyl,

woz@diospod yl , triazolyl, imdazolyl, pyrazolylPCT/US2004/025827
pyridinyl, pyrimdinyl, pyrazinyl, pyridazinyl,
triazinyl, or pyrrolyl . 76. A pharmaceutica

conposi tion conprising at2dmpound according to any one
of clains 1-75, and a pharmaceutical y acceptable
adj uvant or carrier. 77. A nethod of inhibiting one or

670" enaf cNaMbuna MaMbrding™NeY! c1aj . whdBAn T '\i%\/'- 8-
, NaVil .c, /e , Ngvf'l.lg, orcC%%/ljﬂ\?%/ééchlw tyni " a)aL
14 membgrpdt hentaromathy hibyolbgi tahg sangleng wp cho net hod

rising admnistering to said patient, or
heteroaggﬁ?acting sai d biological sanple with a conpound of
formulal : TLAL Z . or a pharmaceutical vy
accegtable derivative thereof;_wherein: L is wherein:

68y i $he SOMBPURR PBOFYTHIBE TOCHRID of - WhRreAn ol
selected f®oM Guin&8inyl, isoquinolinyl, benzofuranyl,
benzothiophenyl, quinolinyl, isoquinolinyl, benzofuranyl,
benzothiophenyl, indolizinyl, indolyl, . isoindolyl, indolinyl,
indazolyl, benzimidazolyl, benzothiazolyl, purinyl, cinnolinyl,
phthalazine, quinazolinyl, quinaoxalinyl, naphthylirinyl, or

pteridinyl.

69. The compound according to claim 66, wherein T, is a 8-14
membered non-aromatic tricyclic ring, having up to 5

heterocatoms.

70. The compound according to claim 65, wherein T, is an 8-

.14 membered aromatic tricyclic ring, having up to 5 heteroatoms.

71. The compound according to claim 65, wherein T, is
selected from dibenzofuranyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, phenoxazinyl, acridinyl, phenazinyl,

phenothiazinyl, phenoxainyl, or carbazolyl.

72. The compound according to claim 62, wherein A is

phenyl.

73. The compound according to claim 62, wherein A is a 5-6

membered monocyclic aromatic ring having 1-4 heterocatoms.



Acceuo "do st s' x -1 uoij o 'HOOD ( HHN "9HHN '
HN' S'" HOS' S'HO' ' ONNDst . st - ( HO (
W(D-I)ZOUBIfO139a)4(OSt dst V'I,50bc " st b JO BCT/US2004/025827
"(9H)N OGS HN ' ( H)N

HON ' ( HON ( HN'S N (gH)N S N
OSgHN * (9 N(Q D HN * (SH)N(O D HN * ( H) (O)DQHN'(QH)N
(O DgHN HN(O) DO ' gHN(O) RO D HN (O DgHN ' ( H)N

O
"(gHN "' H (HOND * gH( HON) H(gHON)D * H(gHON)D ' (O D
AN (QPgHN | (HNOD* ((HN(OD" (9HNOS" (gH)

NS' S G’ (9. S[9 D' (0DOo
7%'p ?p?)éoégqy%gtacqqgg%ng to claim 73, wherein is 5-6

membered monocyclic aromatic ring having 1-3 heteroatoms.

75. The compound according to claim 74, wherein A is
selected from thiazolyl, isothiazolyl, thiadiazolyl, thiaphenyl,
furanyl, oxazolyl, isooxazolyl, oxadiazolyl, triazolyl,
imidazolyl, pyrazolyl, pyrid;nyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, or pyrrolyl.

76. A pharmaceutical composition comprising a compound
according to any one of claims 1-75, and a pharmaceutically

acceptable adjuvant or carrier.

77. A method of inhibiting one or more of NaVvl.l, NaVvl.2,
NaVvl.3, Navl.4, Navl.5, NaVl.6, Navl.7, Navl.8, NaVl.9, or
Cav2.2 activity in:

(a) a patient; or

(b) a biological sample;
which method comprising administering to said patient, or
contacting sgid biological sample with a compound of formula I:

T L4 A Lo Z (1) ;

or a pharmaceutically acceptable derivative thereof;
wherein:
Ly is "(Xl)p' (Xz)q-Ry“‘;
wherein:
X1 is O, 8, or NRy
p 1s 0 or 1;
g is 0 or 1;

Ry is H or R2;
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C(O)N(R®), NR5C(0), NR6C(O), C(NOR®)R6, C(NORS)R6, C(NOR6)RS5,
C(NOR®)R®, N(RS), N(RS), NR5C(0)O, NR6C(0)O, OC(O)NR5, OC(0)NRS,
NRSC (O)N(R5), NR5C(O)N(R6), NROC(O)N(R5), NR6C(O)N(RS),
NRSSO,N (R®), NRSSO,N (R6), NR6SO,N(R5), NRESO,N(RE), N(ORS), or
N (ORS®) ;

Z is hydrogen, cycloaliphatic, heterocyclic, aryl, or
heteroaryl ring;

T is aliphatic, cycloaliphatic, aryl, heterocaryl, or
heterocyclic ring;

A is aryl or heterocaryl ring;

wherein each of T, A, and Z is optionally substituted with
up to 4 suitable substituents independently selected from RI1,
R2, R3, R4, or R5;

Rl is oxo, =NN(RS),, =NN(R7),, =NN(R6R7), R or (CHy)p,-Y;

nis 0, 1 or 2;

Y is halo, CN, NOy, CF3, OCF3, OH, SR®, S(O)R®, SO,R6, NH,,
NHR®, N(RS),, NRSR8, COOH, COOR® or OR6; or

two Rl on adjacent ring atoms, taken together, form 1,2-
methylenedioxy or 1,2-ethylenedioxy;

R? is aliphatic, wherein each R2 is optionally substituted
with up to 2 substituents independently selected from Rl, R4, or

R5;



- 0s- .Z8ZQ tOOzSfl/13dsubstituents independently
chosen fromH aliphatic, or (CH) - Z; Z"' is
wWaedosotmtd from halo, CN, , C (-halo)3 , CH (hab@h/usS200025827

(halo) , -OC (halo) , -OCH (halo) , -OCH (halo) , OH,
S-aliphatic, (0)- allphatlc SO -aliphatic, NH,

NH al i phatic, (aliphaticf92-. (aliphatic) 8 , COOH,
(0) (-aliphatic) , or Oallphatic; and R 8 is an am no
protecting group 78. The nethod according to claim

< and nmet ho
R aceor d.‘%ﬁ’g o %a% AR r’els,le,a_:‘rogyﬁti an8rng§e’f°.aryl
ring opﬂloﬁaﬂiynmdmmimmM£yd@ngoto @hbsﬁu¥ﬁenwﬁer@hﬁe@eh&eﬁtly
and q is 80 The met hod according to claim 77,
selectaghdmemRY,i 820 &4 NISR ,The met hod accordl ng to claim

80 V\,h%rel n X IS g he net hod
o OH ngOtRo e P& (19 ﬁ wﬁépéﬁn,xOFéog\og r aP§HO) BR>

oo BTG ga%M%ﬁ Pl sieory
dﬁzfs.%%g% 6675, GRS LR 208, BT (RR o s,
so,r5, YAMREY (SR @5y Rt h%‘%a'e',ység%%%“ts%g% B 68,
C(0)OR®, C(O)R®, C(O)OR®, C(O)N(R6),, C(O)N(RS),, C(O)N(RSRS),
C(O)N(OR®)R6, C(O)N(OR5)R6, C(O)N(OR®)R5, C(0)N(ORS)R5,
C(NOR®)R®, C(NOR®)R5, C(NORS)R6, C(NORS)RS, N(RE),, N(RS5),,
N(R®R®), NRSC(O)R5, NR6C(0)R6, NR6C(0)R5, NREC(0)ORS,

NR®C (0)ORS, NR6C(0)OR5, NR5C(0)OR5, NREC(O)N(R6),, NREC(O)NRSRS,
NR6C (0)N(R®),, NR>C(O)N(R®),, NRS5C(0)NRSR6, NR5C(0)N(RS),
NR®SO,R6, NR6SO,R5, NR5SO5RS, NR6SO,N(R6),, NRESO,NRSRS,

NR6SO,N (R5) 5, NRSSOZNRSRGC NRSSOoN (R®) 5, N(OR6)RE, N(ORS)R5,
N(OR®)R>, N(OR5)R6, P(0) (OR6)N(RE)5, P(O) (ORE)N(R5RS),

P (0) (ORG)N(R®) 5, P(0) (ORS)N(R5R6), P(0) (OR5)N(RE),

P(0) (OR®)N(R®) 5, P(0) (OR®),, P(0) (OR®)5, or P(O) (ORE) (ORS) ;

RS is a cycloaliphatic, aryl, heterocyclic, or heteroaryl
ring is optionally substituted with up to 3 Rl substituents;

Ré is H or aliphatic, wherein R® is optionally substituted
with a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or heteroaryl

ring and each R’/ is optionally substituted with up to 2



to two substituents independently selected fromand .

84. The nethod according to claiml1l, wherein is H or
wa@reogiogiyt4 or branched (d -C6)al kyl or (C2-C6) ab&EIF1000025827

al kynyl, optionally substituted with up to two

substituents independently selected fromand R . 85.

The nmet hod accordi ng to -@lpai-m 77, wherein Z is aryl or

heteroaryl . 86. The method according to cl ai m 85,
wherein Z is phenyl or napthyl . 87. The nethod
caccording to claim85, wherein Z is heteroaryl . 88.
subst ity riistieneedsidilg e samifwosy Hiwkddghatzd,sor (CHp) -
7 selected fromthiazolyl, isothiazolyl , thiadiazolyl,
! thienyl, uranyl , oxazolyl, isoxazolyl, oxadiazolyl,

z t riszd Mot ddnfdarPnd1.o, PNz aloyl,, cawmand)RY! ci (halo) 5,

pyrimdinyl, pyrazinyl, pyridazinyl, triazinyl, or

CHp (halmyrr 0i0g (halg9.3 , Theareitde)acceodiihg hiad o}, @HN BFaliphatic,
wherein Ais aryl. 90. The nmethod according to claim

S (0) ~algphajieteiSPoAa1si pitedriyd . dFonapW-iiphaticThd (rdtipbatic) o, |
according to claim77, wherein Ais a nonocyclic

N (aliphatoimitR% rGaf c ShtRii18g ibhas i3) hetar Gaedipheslicct edd

grpn1o S or NH 92. The nethod according to claim 77

Whet étth 384T RFAQTRAC IO SEARP: triazi nyl, furanyl,

pyrrol yl: , thiophenyl,

R

78. The method according to claim 77, wherein p is 0, and

g is 0.

79. The method according to claim 77, wherein p is 0, and

g is 1.

80. The method according to claim 77, wherein p is 1 and g

is 1.

80. The method according to claim 77, wherein X; is O or

NRy .

81l. The method according to claim 80, wherein X; is NRy;

and Ry is H.

82. The method according to claim 77, wherein X, is a

straight or branched (Cl-Cé6)alkyl or (C2-Cé6)alkenyl or alkynyl,
optionally substituted with up to two substituents independently
selected from R; and Rg.



oxazol yl, isoxazole, isothiazole, oxadiazole,

i m dazolyl, triazolyl, thiadiazolyl, or pyrimdinyl
w@32005014ret hod according to claim77, wherei NnPEI/US2084/025827

bicyclic or a tricyclic ring systemwith at | east one

aromatic ring, wherein said ring systemcontains 1-5

het eroat ons sel ected fro®@- S, or NH 94. The nethod

according to claim93, wherein Ais quinlinyl,

i soqui nol i nyl, benzofuranyl , benzothiophenyl ,

s Y nakd Ml 6&%@513:[:&%'1: banzof Lgof‘/l Xﬂl}éreln ey is a

benzothlop enyl |nyI I'nd

stralghtndﬁl'Iwwdnchétﬂam%ﬂs),alb@lﬂdﬁtﬁ@ﬁﬁ]ﬂly &ﬁf&@tﬁit@@lvﬁbh up

rinyl , cinnolinyl, phthal azine, quinazolinyl,
to two q?H%&i-F HyF 1ndeRRIRAG I mAleqheast ifdaryIR1 dirgeRanf
uranyl, carbazolyl, acridinyl , phenazinyl,
phenothiazinyl , phenoxazi nyl , anthracenyl

84 | uaren et bdberzfrdiranto ,cl%?iranzmmﬁiere@ﬂ irdi N H or
phenazi nyl, phenothi azi nyl, or phenoxa2|nyl d5.7 The

Stralghtetdrodalaimdmﬂ n(g’:ilt-(ﬁ&‘)ladjkyﬂbr wtr-aig) all Kesiydl igphatlikgnyl,

cycl 96 The et ho ccording .to claim
opt ionadd ¥ g “f% iw(lcﬁ k3 rtéﬁogrﬁu%&rtwm&nmaﬂndently

selectecB‘:’EroTtlﬂ&lllTQirlH)d25a.Ccor d| ng to claim95, wherein T is
nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl
t- butyl cyclopropyl cycl obut yI, cyclopentyl

S R R g 0% o

heterocaryl.

86. The method according to claim 85, wherein Z is phenyl

or napthyl.

87. The method according to claim 85, wherein Z is

heterocaryl.

88. The method according to claim 87, wherein Z is
selected from thiazolyl, isothiazolyl, thiadiazolyl, thienyl,
furanyl, oxazolyl, isoxazolyl, oxadiazolyl, triazolyl,
imidazolyl, pyrazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, of pyrrolyl.

89. The method according to claim 77, wherein A is aryl.

90. The method according to claim 89, wherein A is phenyl
or naphthyl.



ring or heteroaryl ring. 99. The nethod according to
claim98, wherein T is phenyl, napthyl, anthracenyl,
wao bdosplsmy | , benzot hi ophenyl |, pyridyl, furanyPCT/082000625827

uranyl , oxazolyl, quinolinyl phenyl, naphthyl,

ant hracenyl, thiophenyl, benzothi ophenyl, pyridiyl,
furanyl, benzof uranyl oeaselyl, quinolinyl, pyrrolyl

, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,

i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl,

ridazi nyl yrimdinyl, pyrazinyl, triazinyl, .
ooy ‘Tf?"@ﬁ)r?o%?%c{‘”r%dﬁcﬁ&&%ﬂ“} Thdatemain X is a
monocydIeiZ | it shaaol & | rind ittt B3Ry 11, RHUE Mebercatoms selected
i soqui nolinyl, cinnolinyl phthalazinyl , quinazolinyl
from O, Sui%ox¥fi nyl, napthyridinyl , pteridinyl, acridinyl
phenazi nyl, phenot hi azi nyl, phenoxai nyl, or carbazolyl
. 100. The nethod according to claim77, wherein T is
9% hélhe oegtdiod adamrdil@ toThe anet o adeoredingy tiGs

. | aj . erein i s..etrahydr _uranyl ,
pyrldyfp’y%%%%%%ﬁywrlﬁzp%}yﬁdi %}‘\ra,ny r PRSI Fidmphspy .
oxazolyhi anprdlieny |1 squtierARid)y loxa@uiadeald ,diimildazAt1ahydr

. uranyl ﬂ(fyrrolidinyl, pi peridinyl, norpholinyl,
triazolyl mitghAdiads offor somyRimidimydr-azi nyl |
gui nucl i di nyl, di oxoi anyl, im dazolidinyl |,
pyrazolidinyl , dioxanyl , piperazinyl, or trithianyl
93. 1(Ehe meihad mrarsiigiaditiey cleiol &7m Whenshier & isRB i s

bicycl ichs( %F% ]ag r3c r i-g}ec lr@é %qlga Cs%/%rt%lmn %Iltt% ce:alta ! lrga?sz:’ o%]ee ra?:"o?na%]i c
ring, wherein said ring system contains 1-5 heteroatoms selected

from O, S, or NH.

94. The method according to claim 93, wherein A is
quinblinyl, isoquinolinyl, benzofuranyl, benzothiophenyl,
quinolinyl, isoquinolinyl, benzofuranyl, benzothiophenyl,
indolizinyl, indolyl, isoindolyl, indolinyl, indazolyl,
benzimidazolyl, benzothiazolyl, purinyl, cinnolinyl,
phthalazine, quinazolinyl, quinaoxalinyl, naphthylirinyl,
pteridinyl, dibenzofuranyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, phenoxazinyl, anthracenyl, fluorenyl,
dibenzofuranyl, carbazolyl, acridinyl, phenazinyl,

phenothiazinyl, or phenoxazinyl.

95. The method according to claim 77, wherein T is

aliphatic or cycloaliphatic.

96. The method according to claim 95, wherein T is (C1l-C6)
straight or branched alkyl.



(CH) -Y. 104. The nmethod according to claim 103,

wherein RLis (CH) -Y / wherein nis . 105. The
woreakomaccording_to claim 77 or 103, wherei n R2I/US2084/025827

strai ght or branched (Cl-C6) al kyl or (C2-C6)al kenyl

or al kynyl, optionally substituted with up to two R1

substitutions. 106. The "#E8fhod according to claim 77,

wherein: Zis thiazol-2-yl; Ais phenyl, pyridyl,

pyrazinyl, pyridazinyl, pyrinidinyl , triazinyl, or

tetra2|nyl Lis wherein: Xis , S, or NRpis 0 or ;

q or;RlsHorRZ;XlsRZ;ls-C(O) NR 2 -;
97and TEleu Feshory( RC’SZO)rdGﬁIQS(QONGRan) 9307 whEheimefhdg methyl,

oty SR MR- ERT Ty 1oLS,Bush EPERRVES Mcorom,

cyclobutly@-i cyicdomengyill, quclfo@ewﬂa hblrbofraymyl axl ¥damantyl .
formula V. 108. A nethod of treating or |essening the
severity of a disease, disorder, or condition selected

o8f.r omhac we@ hoeha@R¥ickding to claim 77, wherein T is an aryl

ring or heteroaryl ring.

99. The method according to claim 98, wherein T is phenyl,
napthyl, anthracenyl, thiophenyl, benzothiophenyl, pyridyl,
furanyl, benzofuranyl, oxazolyl, quinolinyl phenyl, naphthyl,
anthracenyl, thiophenyl, benzothiophenyl, pyridiyl, furanyl,
benzofuranyl, oxazolyl, quinolinyl, pyrrolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thiadiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, indeolizinyl, indolyl, isoindolyl, indazolyl,
benzimidazolyl, benzthiazolyl, purinyl, isoquinolinyl,
cinnolinyl phthalazinyl, quinazolinyl, quinoxalinyl,
napthyridinyl, pteridinyl, acridinyl, phenazinyl,

phenothiazinyl, phenoxainyl, or carbazolyl.

100. The method according to claim 77, wherein T is a

heterocyclic ring.

101. The method according to claim 100, wherein T is
tetrahydrofuranyl, pyrrolidinyl, piperidinyl, morpholinyl,
dithianyl, thiomorpholinyl, piperazinyl, quinuclidinyl,
tetrahydrofuranyl, pyrrolidinyl, piperidinyl, morpholinyl,
dithianyl, thiomorpholinyl, piperazinyl, quinuclidinyl,



neuropathic, or inflamuatory pain, arthritis,

m grai ne, cluster headaches, trigem nal neural gia,
wheoopetises neur al gi a, general neural gi as, epi | epSyUSL004/025827

epi l eptic conditions, neurodegenerative disorders,

psychi atric disorders such as anxiety and depression,

nyotoni a, arrhythm a, nowé@¥ent disorders,

neur oendocri ne di sorders, ataxia, multiple sclerosis,

irritable bowel syndrone, incontinence, visceral pain,

. . oarthyisl-s pai.m, I 1_C -neuy.al_qi di abetic
dloxmaﬁ%m}n’ogé%%%%rlzlﬁlﬁ}ﬁdr ppgélan@,eolggla ilda,drlt?é%P%fpldi n, head
piperaminyieclopaimitisiererle. or i ntractabl e pain, nociceptive

pai n, breakthrough pain, postsurgical pain, stroke,

bi pol ar di sorders, or cancer pain, €onprising the step
163 . admd i@l d D% .38kl RAY ANk o £f [ BRbIMe JIOYRL oy

of a conpound according of forrmula . 109. The net hod

according to claim 108, wherein said conpound is

according tqQ any one of clainms 1-77. 110. The nq;hod 6
1%t cortindatded ATRACE RIS &L ifThe i ddggein RY is R® or

(CH,),-¢0Ondition, or disorder is inplicated in the activation
or hyperactivity of voltage-gated sodi um channel s.
111. The nethod according to claim 108, wherein the

| sease, cqndition, or, disorder .is.implicated in.the
1T sietiod Rt i st A, iR
(CH,) ,-¢hawnekeidla. idhe. net hod according to claim 111

wherein the di sease, condition, or disorder is acute,
chronic, neuropathic, inflamatory pain, or

16§T|fhe %é%ﬁ&é”&%%%ﬁﬁ{%&”kéxﬁfkim 77 or 103, wherein R2 is
a straight or branched (C1-C6) alkyl or (C2-C6)alkenyl or

alkynyl, optionally substituted with up to two Rl substitutions.

106. The method according to claim 77, wherein:
Z is thiazol-2-v1l;
A is phenyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl,
triazinyl, or tetrazinyl;
L1 is —(Xl)p' (Xz)q"Ry‘/'

wherein:

X1 is O, S, or NRx

p is 0 or 1;

g is 0 or 1;

Ry is H or RZ;

Xg 1is R2;

Ry is -C(0)-NR2-; and

Ly is SOyN(R®) or SO,N(RS).



113. The nethod according to claim 108, wherein the

di sease, condition, or disorder is radicular pain,
w@eianida back pain, head pain, neck pain, orPCT/US2004/025827

neur opat hi es. 114. The nethod according to cl ai m 108,

wherei n the disease, condition, or disorder is severe

or intractable pain, acth@®-pain, post-surgical pain,

back pain, or cancer pain. 115. The nmethod according

to claim77 or 108, wherein said conpound is sel ected

fromFigure 1 .

107. The method according to claim 77, wherein said
compound has formula I-A, formula IIA-i, formula IIB-i, formula

IIC-i, formula IID-i, formula III, formula IV, or formula V.

108. 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 as anxiety and depression,
myotonia, arrhythmia, movement disorders, neuroendocrine
disorders, ataxia, multiple sclerosis, irritable bowel syndrome,
incontinence, visceral pain, osteocarthritis pain, postherpetic
neuralgia, diabetic neuropathy, radicular pain, sciatica, back
pain, head or neck pain, severe or intractable pain, nociceptive
pain, breakthrough pain, postsurgical pain, stroke, bipolar
disorders, or cancer pain, comprising the step of administering
to said patient an effective amount of a compound according of

formula I.

109. The method according to claim 108, wherein said
compound is according to any one of claims 1-77.

110. The method according to claim 108, wherein the
disease, condition, or disorder is implicated in the activation

or hyperactivity of voltage-gated sodium channels.

111. The method acceording to claim 108, wherein the
disease, condition, or disorder is implicated in the activation

or hyperactivity of voltage-gated calcium channels.
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112. The method according to claim 111, wherein the
disease, condition, or disorder is acute, chronic, neuropathic,

inflammatory pain, or inflammatory breakthrough pain.

113. The method according to claim 108, wherein the
disease, condition, or disorder is radicular pain, sciatica,

back pain, head pain, neck pain, or neuropathies.

114. The method according to claim 108, wherein the
disease, condition, or disorder is severe or intractable pain,

acute pain, post-surgical pain, back pain, or cancer pain.

115. The method according to claim 77 or 108, wherein said

compound is selected from Figure 1.



