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BACKGROUND OF THE INVENTION

[0002] ABC transporters are a group of membrane
transporter proteins that play a major role in the
transport and protection of cells against a wide variety
of pharmacological agents, potentially toxic drugs, and
xenobiotics. ABC transporters are homologous membrane
proteinsg that bind and use cellular adenosine
triphosphate (ATP) for their specific activities. Some of
these transporters were discovered as multidrug
resistance proteins (like the MDR1-P glycoprotein, or the
multidrug resistance protein, MRP1l), defending malignant
cancer cells against chemotherapeutic agents. Up until
the present time, 48 Human ABC Transporters have been
identified, and these have been arranged into 7 families
based on their sequence identity and function.

[0003] ABC transporters play a variety of important
physiological roles within the body, as well as providing

a defense against harmful compounds from the environment.
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separated by a large, polar, regulatory (R)-domain
containing multiple potential phosphorylation sites.
| [0005] The gene associlated with CFTR has been

identified and sequenced (See Gregory, R. J. et al.

(1990) Nature 347:382-386; Rich, D. P. et al. (1990)
Nature 347:358-362), (Riordan, J. R. et al. (1989)
Science 245:1066-1073). A defect in this gene leads to
cystic fibrosis (hereinafter "CF"), the most common fatal
genetic disease in humans affecting approximately one in
every 2,500 infants born in the United States. Within the
general United States population, up to 10 million people
carry a single copy of the defective gene without
apparent 1ll effects. In contrast, individuals with two
copies of the CF associated gene suffer from the chronic
effects of CF, including chronic lung destruction and
death.

[0006] In patients with Cystic fibrosis, expression
of the CF associated gene in airway cells, leads to
reduced cellular apical chloride conductance causing an
imbalance in ion and fluid transport. It is widely

believed that this leads to the abnormal mucus secretion
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[0007] Sequence analysis of the CFTR gene of CF

chromosomes has revealed a variety of disease causing
mutations (Cutting, G. R. et al. (1990) Nature 346:366-
369; Dean, M. et al. (1990) Cell 61:863:870; and Kerem,
B-S. et al. (1989) Science 245:1073-1080; Kerem, B-8 et
al. (1990) Proc. Natl. Acad. Sci. USA 87:8447-8451). At

bresent, more than 1000 mutations in the CF gene have

been identified (http://www.genet.sickkids.on.ca/cftr/),
but population studies have indicated that the most
common CF mutation, a deletion of the 3 nucleotides that
encode phenylalanine at position 508 of the CFTR amino
acid sequence, is associated with approximately 70% of
the cases of cystic fibrosis. The mutated CFTR protein is
referred to as AF508.

[0008] It is believed that the deletion of residue
508 in AF508-CFTIR prevents the nascent protein from
folding correctly, resulting in the inability of this
mutant protein to exit the endoplasmic reticulum
(hereinafter "ER"), and traffic to the plasma membrane.
As a result, insufficient amounts of the mature protein

are present at the plasma membrane and chloride transport
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mMdyedries, JP et al. TIPS, 21, pp. 466- 469 (2000); Bross
P., et al., Human Mut., 14, pp. 186-198 (1999)]. Studies
have shown, however, that AF508-CFTR, when presented at
the plasma membrane is functional as a cAMP-regponsive Cl-
channel (Dalemans et al. (1991), Nature Lond. 354: 526-
528; Denning et al., supra.; Pasyk and Foskett (1995), J.
Cell. Biochem. 270: 12347-50).

[0009] Although CFTR transports a variety of
molecules in addition to anions, it is clear that this
role (the transport of anions) represents one element in
an important mechanism of transporting ions and water
across the epithelium. The other elements include the
epithelial Na® channel, ENaC, Na*/2C1 /K" co-transporter,
Na*-K'-ATPase pump and the basolateral membrane K*
channels, that are responsible for the uptake of
chloride into the cell.

[0010] These elements work together to achieve
directional transport across the epithelium via their
selective expression and localization within the cell.
Chloride absorption takes place by the coordinated

activity of ENaC and CFIR present on the apical membrane
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[0011] In addition to CF, modulation of CFTR
activity may be beneficial for other diseases not
directly caused by mutations in CFTR, such as secretory
diseases and other protein folding diseases mediated by
CFTR. These include, but are not limited to, chronic
obstructive pulmonary disease (hereinafter "COPD"), dry
eye disease, and Sjdgren’s Syndrome.

[0012] COPD is characterized by airflow
limitation that is progressive and not fully reversible.
The airflow limitation is due to mucus hypersecretion,
emphysema, and bronchiolitis. Activators of mutant or
wild-type CFTR offer a potential treatment of mucus
hypersecretion and impaired mucociiiary clearance that
ig common in COPD. Specifically, increasing anion
secretion across CFTR may facilitate fluid transport
into the airway surface liquid to hydrate the mucus and
optimized periciliary fluid viscosity. This would lead
to enhanced mucociliary clearance and a reduction in the
symptoms associated with COPD. Dry eye disease is

characterized by a decrease in tear aqueous production
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respiratory tissue, liver, vagina, and gut. Symptoms,
include, dry eye, mouth, and vagina, as well as lung
disease. The disease is also associated with rheumatoid
arthritis, systemic lupus, systemic sclerosis, and
polymypositis/dermatomyositis. Defective protein
trafficking is believed to cause the disease, for which
treatment options are limited. Modulators of CFTR
activity may hydrate the various organs afflicted by the
disease and help to elevate the associated symptoms.

[0013] As discussed above, it is believed that

the deletion of residue 508 in AF508-CFTR prevents the
nascent protein from folding correctly, resulting in the
inability of this mutant protein to exit the ER, and
traffic to the plasma membrane. As a result,
insufficient amounts of the mature protein are present
at the plasma membrane and chloride transport within
epithelial tissues is significantly reduced. 1In fact,
this cellular phenomenon of defective ER processing of
ABC transporters by the ER machinery, has been shown to
be the underlying basis not only for CF disease, but for

a wide range of other isolated and inherited diseases.
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variants), hereditary hemochromatosis, coagulation-
fibrinolysis deficiencies, such as protein C deficiency,
Type 1 hereditary angioedema, lipid processing
deficiencies, such as familial hypercholesterolemia, Type
1 chylomicronemia, abetalipoproteinemia, lysosomal
storage diseases, such as I-cell disease/pseudo-Hurler,
mucopolysaccharidoses (due to lysosomal processing
enzymes), Sandhof/Tay-Sachs (due to B-hexosaminidase) ,
Crigler-Najjar type II (due to UDP-glucuronyl-sialyc-
transferase), polyendocrinopathy/ hyperinsulemia,
Diabetes mellitug (due to insulin receptor), Laron
dwarfism (due to growth hormone receptor),
myleoperoxidase deficiency, primary hygoparathyroidism
(due to preproparathyroid hormone), melanoma (due to
tyrosinase) . The diseases associated with the latter
class of ER malfunction are glycanosis CDG type 1,
Hereditary emphysema (due to al-Antitrypsin (PiZ
variant), Congenital hyperthyroidism, osteogenesis
imperfecta (due to Type I, II, IV procollagen),
hereditary hypofibrinogenemia (due to fibrinogen), ACT

deficiency (due to ol-Antichymotrypsin), Diabetes
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galactosidase A) and Straussler-Scheinker syndrome (due
to Prp processing defect).

[0015] In CF, chloride transport mediated by the CFTR
is reduced resulting in the abnormal mucus secretion‘that
characterizes the disease. By contrast in secretory
diarrheas epithelial water transport is dramatically
increased as a result of secretagogue activated chloride
transport. The mechanism involves elevation of cAMP and
stimulation of CFIR.

[0016] Although there are numerous causes of
diarrhea, the major consequences of diarrheal diseasges,
resulting from excessive chloride transport are coﬁmon to
all, and include dehydration, acidosis, death and
impaired growth.

[0017] Acute and chronic diarrheas represent a major
medical problem in many areas of the world. Diarrhea is
both a significant factor in malnutrition and the leading
cause of death (5,000,000 deaths/year) in children less

than five years old.
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response to a varlety of bacterial or viral infections
and generally occurs within the first few hours of the
animal's life.

[0020] The most common diarrheal causing bacteria is
enterotoxogenic E-coli (ETEC) having the K99 pilus
antigen. Common viral causes of diarrhea include
rotavirus and coronavirus. Other infectious agents
include cryptosporidium, giardia lamblia, and salmonella,
among others.

[0021] Symptoms of rotaviral infection include
excretion of watery feces, dehydration and weakness.
Coronavirus causes a more severe illness in the newborn
animals, and has a higher mortality rate than rotaviral
infection. Often, however, a young animal may be infected
with more than one virus or with a combination of viral
and bacterial microorganisms at one time. This
dramatically increases the severity of the disease.

[0022] Accordingly, there is a need for modulators
of an ABC transporter activity, and compositions thereof,
that can be used to modulate the activity of the ABC

transporter in the cell membrane of a mammal.
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NeFUphysEar it irdws tax asoprasisi membrane of a mammal.
[0028] There is a need for correctors that enhance

the density of CFTR in the plasma membrane by
facilitating the migration of the CFTR thereto.

SUMMARY OF THE INVENTION

[0029] The present invention provides a method of
modulating ABC transporter activity, comprising the step
of contacting said ABC transporter with a compound of

formula I or formula I':

R
R I
Yo R NG @
ey T ey
I I

or a pharmaceutically acceptable salt thereof;
wherein:

Y' is O, S, or NR;

p is 0-2;

X is a bond, O, S8, S(0), 8(0),, CF,;, CH,, -CHOR-, -
c(o)-, -0-C(0)-, -C(0)-0, -C(0O)-NR, -NR-C(0O)-, -NR-C(O)-
0-, -0-C(0)-NR-, -NR-C(O)-NR-, or NR;



hor none/ V2-receptor), neprogenic DI (due to aquaporin

I1), Charcot-Marie Tooth syndrqme (due to Peri pheral
wonp@biom1pT ot ei n 22), Perlizaeus-Merzbacher di SREBEES2004/029206

neur odegener ati ve di seases such as Al zheinmer's di sease

(due taq; ARP I?n%pre r}%éj ns), Parkinson's di sease,

anyotrophic T'at'eral ~sclerosis, progressive

supr anueliaral jplasyic Piadyls, diasasmrseveladlerocyclic, or

pS‘:’#‘?fnUt mlng neurol ogi cal disorders such as

HUT S it oh, - 'spi nocerebul l ar ataxia type |, spinal and

bul bar dUSEW HhdHFORIY .5 LeMARIMREAlcy AL AH NS g

and nmyotoni c dystrophy, as well as Spongiform !

encephd dpatdflectefidhras: hereditary

Creut zf el dt - Jakob di sease (due to Prion protein

progssi ng defect), Fabry di sease (due,to |ysosgnal u-

gal_agt osi.dases_Ay~ar ssher - Sc ker syrgr gme
(du o'Prp T%%@gfsﬁy@i‘?z t). I'n B ;
i's redyced

chl oride transport nedi ated by the T

resuligy ng in the abnggmal . mucus secra{i nthat B
characteri zes the di sease. By contra‘s in secretog))
di arrheas epithelial water transport is dramatically
i ncreafed as a resuRt" of secretagogue activated
chlgorifde transpgort/, The nechani sminvol ves el evation

of— and st ation of CFTRe-[R®16] Al t:)% RQ
] O X5

thes e &re ’nunerbus jauses of di &rrhea, Phe
consequgnces of di arxheaRNdi seases,

(e) (f) (9) (h)
each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
saturated, unsaturated or aromatic ring containing 0-4
heteroatoms in each ring, wherein each said heteroatom is
independently selected from N, NH, S, or 0O;
wherein each A, B, and C is independently and

optionally substituted with up to 4 substituents

independently selected from R1, R2, R3, R4, or R5;

R" is -OR®, -SR®, or -N(R™®),;

each R® is independently hydrogen, C1-Cé6 aliphatic,
or a 3-7 membered carbocyclic or heterocyclic ring,
saturated or unsaturated ring, having up to 3 heteroatoms
selected from O, N, or S, wherein each R* is optionally
substituted with up to 3 substituents independently
selected from R, R* or R7,

each R* is independently hydrogen or C1-C6 aliphatic
optionally substituted with up to 3 gubstituents

independently selected from R, R* or R7;



resulting fromexcessive chloride transport are common
to all, and include dehydratjson, acidosis, death and

WO paioedd’ growt h. [0017] Acute and chroni c di apeTesam04/029206
represent a major nedical problemin many areas of

the wophde-c D) 35 hed dgo ROy Persd aifdi€aii #aeoR™ mre
mal nutrition and the | eading cause of death

(&0 0DOnADYY deep hatg@awd th mEhi 4 dreh 1 esPChan FPNR» ~CO2-
year [ d. 005/ 02613 US2 0043792206 L8] _g-, -
SE‘C?(;CE ry ollwa%réﬂwéas%gr’e aﬁ;cogﬁaR dang)glr ous ’ cg{n iti'onSi n
pabd| ents,-of -awqyi r-ab,NrRMINTHEDL € ercy-NR§OIRym®H Al DS)

and chroni ¢, nfl anmat ory Plovvel ,g'bsgﬁse ,i:l BD), Sixteen, .
m | | i of"erBvel PSSP0 tAEVEREHI HG “CotrtT 'éSTOPPEm™ -
'Qgﬁsﬁﬁhﬁékégdh@@éf88§cf¥§rMrYE@Eeﬂ@&ﬁ&Pprﬁh@ré@ﬁ@aining
wWth the severity and nunber of cases of diarrhea .
vapytngd dependibgmensehectednf¥gmaPd Mr e@r of s t VAGERLD

[0019] Diarrhea jin apj sych. as
consc pryd SRachbreRdt Ty BulBt e dpdanTLensi e 8o
ak§Pst koawntasssetedtsd Esom ampoorcalseadipletih) i+ ;

these _animals. Diarrhea can result from any naj.or .
transi Ri o Ckifch aa]slﬁ’%é%{-rﬁ%'g Qﬁtjﬁ%%ls‘ﬂﬁ%@ﬁ%?d gLith up
well as in esponse to vari o{zlbaﬁgerkal [ r4.
vFPaFWPnF]é%FF?Jﬁgengﬁdsaéggtr_‘%ﬁl giﬁ%@curé wi f hi n'tﬁe '

first tgwhhesrs, adnd he, ianiimdleernldeiely selected from O,
S, or NR;

RY is C1-C6 aliphatic or phenyl, wherein R" is
optionally substituted with up to two substituents
selected from R, R2, R3, or R%;

RF ig C1-C6 aliphatic, optionally substituted with up

to two substituents selected from R1, R2, R3, or R%;

R? is C1-C6 aliphatic or aryl, wherein R is
optionally substituted with up to two gubstituents
selected from R, R2, R3, or R%;

Rl is oxo, R® or ((Cl-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NOy, CF3, OCF3, OH, SRS, S(O)RS,
SO,R6, NH,, NHR®, N(R6),, NRSRS, N(R®)?, COOH, COOR® or

OR®; or

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

R2 ig aliphatic, wherein each R? optionally

comprises up to 2 substituents independently selected

from Rl, R4, or R3;



[ 0020] The nobst conmon diarrheal causing bacteria is

ent er ot oxogeni ¢ E-coli (ETEC) jhaving the K99 pilus
wa@rasgad137 Cormon viral causes: di arr hea i ncl BdBEUS2004/029206

rotavirus and cor onavi rus. O her inf ecti ous agents

i ncl ude,£rypt ospor u ardlala lia, and

sal rmn:r? e ancf%ﬁCi ]h;gl_éagc Y gy Moo ofclic, or
I%ﬁéﬂ&fdﬂry]ﬁﬁxﬁg(ﬂpﬂjﬁﬂammy d@ﬁﬁﬁﬁéiﬂ@‘ﬂb‘%ﬁfgy

feces, dehydration and weakness. Coronavirus causes a
W@W@USJ mes¥ependdre: Ine wedrat t eachi fivedns ,Rlandkhaxk4a or
hi nortality rate than rotaviral infection.

o er'n, however, a young aninal my be infected wth

and badt erish IO cOt g St B e OHRIORS,

(5325 Feor ST O e e T firtﬁﬁoaﬁiéﬁ%%? S

the%{bgcan&gg?éjse%a) rr‘gld%#?&%/e tag{bé %8'??08” S& }12‘7’%%%%5)2'
25%&/1%2@ éﬁ% e'erlsfgé%!?om ﬂ%@)ﬂ% .a C(O)ORE,

SRl TRl et e

act|V|tQ\/ ] Ther e | é%need for mnethods of
% /SEB@W(:Q%;} elC @ ERY R £hNORDRF
cel IndRTURNS, &'COR%)RG, C(NORS)R5, N(RS),, N(R5)5, N(RSRS),

NR®C(0)R>, NR6C(0)R6, NREC(0)R5, NRSC(0)R6, NROC (0)ORS,

NR®C (0)OR®, NR6C(0)OR®, NR5C(0)OR5, NR6C(O)N(RSE),,
NR®C (0O) NRR®, NR6C(O)N(RS5)5, NR5C(0O)N(RS),, NR5C(O)NRSRS,
NR>C (0) N (R>) 5, NR®SO,R®, NROSO,R5, NRSSO,RS, NRSSOSRS,
NR®SO,N (R®) 5, NRESO,NRSRS, NRESO,N(R5),, NR5SO,N(RS)
NR®SO,NRORE, NR5SO,N(R5),, N(OR6)RE, N(OR6)R5, N(ORS)RS,
or N(OR®)RS;

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

R® is H or aliphatic, wherein RS optionally
comprises a R’/ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (Cq-Cg)-
straight or branched alkyl, (Cy-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)p-32



manmal . [ 0025] There is a need for nodul ators of CFTR
activity that can be used to dul ate the activity of

W@BR026131 he cel | menbrane of a manmal . [ 0026] PAHYERM04/629206
a need for nmethods of treating CFTR- nedi at ed di seases

usi ng saichs reshd &t srim GRIR aghi Vlﬂdf dp%t027dc1§;hefcﬁsz s-

is a need for nethods of nodul ati ng i vit

areledpha tvios c ed (O )nreritirgsee: daf, $G§i4mphat{1®28\]H2Tth}B- is
a need for correctors.that enhance the density of

CRIR phatt e, ¥ eslneptestin)ane Ma1 ifaeidiid)atd ngmtzﬁe N (R®) 5,
m gration of the CFTR thereto SUMVARY OF THE

| NAENTI ON Q)09 1 iffetpraserntr iomsdnidhent juro\mdes a

nmet hod . nodul ating ABC transporter activity,

conpri §thg-% H S0 SRaRRIMAELWP -sai d ABC

transp Wi und_of . .fornmul a or formul a
ROV S P e et y

acﬂmﬂﬁddﬂﬁidﬂﬁtcdﬁﬁﬂiﬂﬂﬁg PRI s of formula (I) and
formula (I'), and methods of treating ABC transporter

mediated diseases using compounds of formula (I) and

formula (I').

DETAILED DESCRIPTION OF THE INVENTION

[0031] Ag used herein, the following definitions
shall apply unless otherwise indicated.

[0032] The term "ABC-transporter'" as used herein
means an ABC-transporter protein or a fragment thereof
comprising at least one binding domain, wherein said
protein or fragment thereof is present in vivo or in
vitro. Thé term "binding domain" as used herein means a
domain on the ABC-transporter that can bind to a
modulator. See, e.g., Hwang, T. C. et al., J. Gen.
Physiol. (1998): 111(3), 477-90.

[0033] The term "CFTR" as used herein means
cystic fibrosis transmembrane regulator or a mutation
thereof capable of its regulator activity, in part or
full, including, but not limited to, AF508 CFTR and G551D
CFTR (see, e.g., http://www.genet.sickkids.on.ca/cftr/,

for CFTR mutations) .

[0034] The term "modulating" as used herein means
increasing or decreasing by a measurable amount.

[0035] The phrase "optionally substituted" ig
used interchangeably with the phrase "substituted or

unsubstituted.®



Y is0, S, or NR pis 0-2;, Xis abond, 0, S, S (O
, S(O 2, CF2, Gﬂ,-d{Rn-BC(q -, -O0C (O -,

WO @287 - C(O -NR, -NR-C (O -7 -NRC (O - QCT/US2004/029206
-OC(O-NR, -NRC( O) NR-, or NR;, WD 2005/026137 11

PCT/US%&@ﬁﬂOZQZO fﬂ "gﬁug%atR%m %rj$aﬁ|?ﬁgéélcgroup",

aryl, heteroaryl, et eroc cycl oa
pha@rwdse@ir l&—x&umnbm @y(SltCﬁalllgﬂ.’lﬂt&tCﬂ’lalH n;q br@nlcsled
al i phat i |

ted fl
o SRR o oy 251 SOMEASEE o7 Tatser dgL L) or
MARO Gt r@i B L4 10RARar ed BI&YEhI1G .or thilke¥Chitberwise

saturated, unsaturated or aromatiC ring containing 0-4
h@&o@ff-‘éaftlﬁ% e @éé@h.aitﬁg 9m@pem8eécﬁ05é|2d ch&beroatoms ,

réf%g%ﬂﬁgdegt%yc%ﬁ% %ﬂoﬁ{o g e yr%%ggably, 1-4

erein ea C IS |rﬁdepen nt’l

ojoteirtnoal layceebst iUputted thirek , upntio pfefesbiluemds ~CHz- in

SR SlSSL e AT B o o G

hydroQ%MB7F1 6 ahiphathCralkylidene" as used herein means
a straight-chain or branched hydrocarbon chain that is
completely saturated or unsaturated, and is connected to
the rest of the molecule through covalent bonds.
Exemplary alkylidene groups include methylene, ethylene,
or propylene. Unless otherwise specified, an alkylidene
group has 1 to 12 carbon atoms, preferably, 1-6 carbon
atoms, and more preferably, 1-4 carbon atoms.

[0038] The term "cycloaliphatic" means a
saturated or partially unsaturated monocyclic or bicyclic
hydrocarbon ring that has up to two points of attachment
to the rest of the molecule. Unless otherwise specified,
preferred cycloaliphatic rings are 3-8 membered
monocyclic rings, more preferably 3-6, and even more
preferably, 3, 5, or 6. Also preferred, unless otherwise
specified, are 8-12 membered bicyclic hydrocarbon rings,
more preferably 10 membered bicyclic hydrocarbon rings.

[0039] The term "heterocatom," unless otherwise
specified, means nitrogen, oxygen, or sulfur and includes
any oxidized form of nitrogen and sulfur, and the
quaternized form of any basic nitrogen. Also the term
"nitrogen" includes a substitutable nitrogen of a
heterocyclic ring. As an example, in a saturated or
partially unsaturated ring having 0-3 heteroatoms

selected from oxygen, sulfur or nitrogen, the nitrogen



or a 3-7 nmenbered carbocyclic or heterocyclic ring,
saturated or unsaturated ring, chaving up to 3

whedsnoasons selected fromO, N, or S, wherei PCHESIVOFNRI206
is optionally substituted with up to 3 substituents

| nggpendent (s iseleal-ed Hyap-Bh- o415, fachRABL s
i ndependent |y hydrogen or Cl-C6 aliphatic optionally

s Sl dit e 618 Neuhdhsittigrarriest @cf)rrBle(i@)lez;
_ Q orgaafadependent|y selected fro , R4 or p 12,
WO 2004%‘%137 P%eu ?Wﬁ&ﬁii'n%uﬁﬁa fsTrein,

metdutene dslidle iDoridA f RRB i1 1eRid.ONd@laan ephaGREhd
wth -Go, -CS-, -COCO, -CONrR-, -C02- , -0OCO,

- NIROEAALEUNRS. QngREONR- Of coeRRuratNREe , -S-, - SO,

-S2-, , -S0 - SQ2- . .-Qr =N NR.  or two_ RAB,

t aken t[gégueiilher it ttﬁg%ni t%rlgglenugteclaéfn%iogeaor39§ par% of a
merheyead nhretetno@ecliire "erradigtyd@rgamalrallikiagyegnioa ni ng

up, to 4 heteraoatons selected fromQ, N _or S, wherein

S B Y Ao GRS SbSOROsHEd vt R gyl Ce and
tricyclic aromatic carbocyclic ring systems. Unless
otherwise specified, preferred aryl rings have a total of
five to fourteen ring members, wherein at least one ring,
if bicyclic or tricyclic, in the system is aromatic and
wherein each ring in the system contains up to 6 ring
members. The term "aryl" may be used interchangeably
with the term "aryl ring". Phenyl is an example of aryl.

[0042] The term "heterocycle", "heterocyclyl", or
"heterocyclic" as used herein means non-aromatic,
monocyclic, bicyclic or tricyclic ring systems wherein
one or more ring members is a heteroatom. Unless
otherwise specified, each ring in the system preferably
contains contains 3 to 7 ring members with preferably 1-3
heterocatoms.

[0043] The term "heterocaryl", used alone or as
part of a larger moiety as in "heterocaralkyl" or
"heteroarylalkoxy", refers to monocyclic, bicyclic and
tricyclic ring systems, wherein at least one ring in the
system is aromatic, and at least one ring in the system
contains one or more heterocatoms. Unless otherwise
specified, such ring systems preferably have a total of 5
to 15 ring members, wherein each ring in the system
preferably contains 3 to 7 ring members, with preferably
1-3 heteroatoms. The term "heteroaryl" may be used
interchangeably with the term "heteroaryl ring" or the

term "heteroarcmatic".



substituents selected fromoxo or (C _4aliphatic)p-Y;
RMis Cl1-C6 aliphatic, opti onaHy substituted with up

wWo 00sim618Tubst i t uents sel ected from RlL, R2, R3,POT/URDI4/029206
each of X1 and X2 is independently selected from O,

S, or NBo4dfN i s aCL B i@ldRhat | |, .wherein RB
IS op:fi o'n‘gzl Iy subsot [ tlut e?{%\?lvl to& %rﬁlbt%%q?%ghstu st t'GEnE: les
sele@adissimiRl orRy; 3, swrh Rd;cdRPimtGbrfesults in a

al j [ C...optionally substituted with up to two
su%é;{klﬁtéug%s seé?leccafle f eo&}ﬁlF]&le F?é?mﬁ%l,négrr R4 SRS 1%
Cledifpalridphat idhemi @y Mhasaine RAngouRPtiONHd fhat is
substityted with up to two substituents selected from

’ qzﬁu ’aqﬁlq%&y'Qﬂqqggﬁuwhq%Shﬁpt at a temperature of

RO
NP CoEs ERES, ) e tentrre nehskurERD, OkiRs.
N(dR69r2i, c NRERG e MNR8)2 , c S 1 FHEORGE R atORG ¥ 4 WRRL

on adjacent ring atons, taken together, form
1, 2- netlAQAN nddicoprasrent; 2nstemid ieme ginovi,deR2 d snethod of

al '&Eﬁt' 3 i ¢ch R2 optianall conpr.ises up to
2nl§u sta!tflun t?cfn eag%r}r)d)errﬁ Yy e té’(yj T3 lF%.l,ngRizl,%eorStep
Ry \WOrZGe/i026 24 d AEY REHNSSAI4028206 a compound of

formula I or formula TI':

R |
TN Y. N
St G

I I!

or a pharmaceutically acceptable salt thereof;
wherein:

Y' ig O, S, or NR;

p is 0-2;

X is a bond, 0O, S, S(0), S(0),, CF,, CH,, -CHOR-, -
c(0)-, -0-C(0)-, -C(0)-0, -C(O)-NR, -NR-C(0) -, -NR-C(O) -
0-, -0-C(0)-NR-, —NR—C(O)—NR—, or NR;

R is H, R2, or RS;

A is aliphatic, aryl, heteroaryl, heterocyclic, or
cycloalkyl;

C is a phenyl or 5-8 membered cycloaliphatic ring;

Q is selected from:



R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring opti onal Iy COI’I‘%I‘I sing up to 3
wag@adwsoedieent s, i ndependently selected from R1l, PRRUSIRA4/029206

or R5; R4 is OR5, OR6, OC (O R6, OC (O RS, OC(O)

ORG, OO(O)(PS OO(O)N(R6)2 OC(O N(R5

OC(Q N(R6R5) .« SR6, SR5, S(OR6, S(O 802R63 §02R5
SO 2 2NR5 03R6
LT L dhalio B NC R6) ;t?)

(O N(RS) 2, C(O)N(R5R6) C(O)N(OR6 B8O

O R5, C(O N((®}5)R5, C( NOR6) C(NCRG)RS
C(N)ogspﬁcké) C(Ngk(@sg R(SMN% R6)2, N R5)56) N( R5R6) ,

(O) R5_ NR6C (O R6,_yNREC (O R5, NR5C (O R, NR6C
NR5C ( 0) , NR6C (O OR5, NR5C (O ORS,

(D N (R6) %2, /NR6C (O NR5RS, NRGC(O) N (R5) 2, a

O N (R6 R5C (O) NR5R63—RIR5C( Q) N( _R

02 NR6SO R5, NRSSOZR'S NR sozRé NR6SE2N( RBX2,
NR6802NI35R6 NR6802N((R5—)—B NR5S02N( R6) 2, NR5S02NR5R6,
NR5S N( R5)2, N(OR6) R6, N(OR6) R5, (BSCRS) R5, or h
N( R6; R5 is a cy¢loaliphatic, yl, heter ocycl( )c

or he%ﬁ&ﬁﬁﬁyﬁsrh%@e %&Hb%EQgL%eQQ@ErHSEQ%HP%GHOm%mgéred

substituents; R6 or aliphatic, wher _
oprneeyidly c @@m&r-llﬁe gegbR7eslubstiyilent prREdisvalic,

C%%k%%%t%%atb%sa% %%te%?%%r%%%%gkgc %ang containing 0-4
heteroatoms in each ring, wherein each said heteroatom ig
independently selected from N, NH, S, or O;

wherein each A, B, and C is independently and

optionally substituted with up to 4 substituents

independently selected from Rl, R2, R3, R4, or R5;

R" is -OR®, -SR®, or -N(R™®),;

each R® is independently hydrogen, C1-C6 aliphatic,
or a 3-7 membered carbocyclic or heterocyclic ring,
saturated or unsaturated ring, having up to 3 heteroatoms
selected from O, N, or S, wherein each R® is optionally
substituted with up to 3 substituents independently
selected from R*, R* or R’,

each R® is independently hydrogen or C1-Cé6 aliphatic
optionally substituted with up to 3 substituents
independently selected from R', R* or R’;

wherein up to two methylene units in R® or R®® are

optionally replaced with -CO-, -CS-, -COCO-, -CONR-, ~CO5-
, -0OCO-, -NRCO;-, -0-, -NRCONR-, -OCONR-, ~-NRCO-, -S-, -
S0, -S5S02-, -NR-, -SO;NR-, NRSO;-, or -NRSO,NR; or

two R, taken together with the nitrogen atom, is a
3-7 membered heterocyclic or heterocaryl ring containing

up to 4 heteroatoms selected from O, N, or S, wherein



heteroaryl ring, and each R7 optionally conprises up
to 2 substituents independegl y chosen from H,
W@ Bbs0%9137 st rai ght or branched™al kyl, (C2-C6) BCT/EBIP0/029206
or branched alkenyl or al kynyl, 1,2-nethyl enedi oxy,
1. 27 g efhyd ene Yon L1+ %é\:l&:uﬁ@ 054 Q%ﬁ]tig a4
PCT/ U82004/ 029 6 Zis selected fromhal o, CN, N02
GFR3y s O0FBeniGH, s@lecatrércbh@mr@ 038§ @)r al Gpratirhatic) -
S02-al %‘phat I%Wﬁ&é ggl)'ph%t N(l%l s%lﬂa%tt'l‘i‘:h%’ed with up

N(alip at c)

qg)go%uﬂg@{ﬁ&éthrs&@éﬁmaff&n I@md 8, 1188 arpr Rr4;

am no- cappi ng group. | 0030] The present i nvention al'so

prOV|deach0@ﬁprHthﬁ% tenpnispbaygdenhpyurdsceteflofnainal,

( ) anqy formula (1"), and nmethods of treating ABC
ansportéer nediated di seases usi ng conpounds of

for mmaN (lls) @nds fagrllmiaétn(d Or JPEFAILERHIESGR BTl Oy OF

THE | NVENTI ON [ 0031] used herein, the fol]own
dept HPRR b S@lﬁ%mtlaib%qi yribp 63 o he¥ i SEPF it L8R
[ 00 2 Tge ter "A sport 4" as used herein
neanschn A%‘ff"f‘ p pr%?e n‘or a fragnent thereof

conpr i g% ngs 3i1JC§BiSé11leﬁtmd1dld1£t1dﬁMlly sueytEioutsal dith up
protein or fragnent thereof is present in vivo or in
Vibr owo Thebtet tudht adéabe dosdi fitomsR s eRP heRei nomekths

a
R? is C1-C6 aliphatic or aryl, wherein R® is

optionally substituted with up to two substituents
selected from R1, R2, R3, or R4,

Rl is oxo, R® or ((Cl-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)R®,
SO,R6, NHy, NHR®, N(R6),, NRORE, N(R')?, 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 optionally

comprises up to 2 substituents independently selected
from Rl, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring optionally comprising up to 3
substituents, independently selected from R1, RZ, R% or
R>;

R4 is OR5, ORG, OC(O)R®, OC(O)R®, OC(O)OR®,

C(O)OR5, 0C(O)N(R6),, OC(O)N(R5),, OC(O)N(RO6R®), SRS,

SR5, S(O)R6, S(O)R5, SO,R6, SO,R5, SO,N(RG),, SON(RS),,



domai n on the ABC-transporter that can bind to a

nmodul ator. See, e.g., Hwang '6 C et al., J. Gen.
W(Pbgosjomd137(1998) ©111(3), 47 90. [0033] The PET/NE2004/029206

"CFTR' as used herein nmeans cystic fibrosis

PP e e tSCr (@ Gord R (R oms,
c@@?gﬂg@% SN BT S S TR s BP0
il &»’sé%“%%?fBSés@»%@%@“ SR Lt 2 G =
h@@ﬁ%&{%’oﬁ & S ggg\% %tl oﬁgﬂl{kg)s%’bs ag’grﬁfﬂﬁG
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Q9361 ) Thhes t &iRaC 8y B 116r5Of0) Gt 3 Phatd & &fhgw@é»z, as

used erein, neans a stfrali ght cha I n or branched

Qéeg 3y b6 airs (H@ﬁt Q§5f°or o lcynfféesfat%e(@w%ﬁmas,

unsat utate
O@Q%m’sﬁéﬁ’oem‘ﬁ%?%%‘%@y%%@%@%%?b%%&% P s
g&gégﬁeg@%@m NR%%???é °2§%6§<52% %.h:zire B (25 2,
SRRGP e . SR R B NI RS N ISKETRS, w(oRS) xS,
or N(OR®)R®;

RS is a cycloaliphatic, aryl, heterocyclic, or
heterocaryl ring, optionally comprising up to 3 R1
substituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R’ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (C3-Cg)-
straight or branched alkyl, (Cp-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)n-2Z

7 is selected from halo, CN, NOgy, CF3, OCF3, OH, S-
aliphatic, S(0)-aliphatic, SOp-aliphatic, NHy, NH-
aliphatic, N(aliphatic)sy, N{aliphatic)R8, NHR?, N(R®),,
COOH, C(0)0O(-aliphatic, or O-aliphatic; and

R8 is an amino-capping group.

[0046] The term "amino capping group" refers to a

suitable chemical group that may be attached to a



a straight-chain or branched hydrocarbon chain that is
conpletely saturated or unsatayyated, and is connected

W 20050k@3T est of the nol ecule rough coval ent PGDIX04/029206
Exenpl ary al kyl i dene groups include nethyl ene,
ehhytegen afbmPr opytep8rnUnt 855104 herut ses se8CihbRdihe
an al kylidene group has 1 to 12 carbon atons,
prepegapF§d amgneagbonr aﬁoﬂﬁta@hﬁdnb@eap$@ib@hb¢y0hemlcal

r at o rm. I pha

m A R B S
oambnoychpplngygroupsbanerdagcrhbedhas BthOGtmene et al.,

poi nts of attachnment fo the rest of the | ecul e.
UﬁE@E@—E&K@#&ﬁggggpéﬁﬁaﬂéﬂ——ﬂﬁﬂﬂﬁﬁﬁﬁéi4aégkw§§phag?%n

rig8yanfd3s8nRenbensd; Mmnopyskes £hA98, FPESer, Fieser
preferably 3-6, and even nore preferably 3, 5, Oor 6.
afeBke E0HePUPaRicsPEetheedls, afehs-URley

e bi | ¢ yd .r gs erably
N %égﬁeéf%?%yelﬁc E8§?%§§€bo%ﬁ e Bl GplafachE
tReagéhEBefoatOngénmnlsgathbhfsmﬁsehnswﬁbéyieﬂd HBﬁBS
ni.trogen, Qx or ulfur and i ncl udes oxi di
oL RoaT "an SeEnesmmeLhrt e SAngetretn qoh: by SEactorm
oboRpY¥uRasi GsBHt LAJEAisAL §PchbEoherm "nitrogen”

i ncludes a substitutable nitrogen of a heterocyclic
ring. K943h exahpierdimg aceat watberord gavedahdyt, Y' is
upsaturated ring having 0-3 heteroatons selected from
oxXygen, sulfur or nitrogen, the nitrogen

[0048] According to one embodiment, Y' is O.

[0049] According to another embodiment, Y' is NR.

In one embodiment, R ig H. Or, R is R2. Or, R is RS.

[0050] According to another embodiment, p is 1.
Or, p is 1 and X is attached to the carbon adjacent to Y
atom. Or, p is 1 and X is attached to the carbon
adjacent to the ring nitrogen atom.

[0051] According to another embodiment, p is 2.
[0052] According to another embodiment, X is a
bond, 0, S, CH,, CF,, CHOR, C(O)NR, C(0)O-, NRC(O), or NR.
In certain embodiments, X ig a bond, 0, or CH,. In other

embodiments, X is CH,.

[0053] According to another embodiment, A is an
optionally substituted C3-C7 cycloaliphatic ring.
Preferably, A is an optionally substituted cyclopropyl,
cyclopentyl, or cyclohexyl.

[0054] According to another embodiment, A is
optionally substituted (Cl1-Cl0)aliphatic. 1In certain
embodiments, A is optionally substituted methyl, ethyl,
propyl, butyl, pentyl, or hexyl.



WO 2005/ 026137 16 PCT/ US2004/ 029206 nmay be N (as in

3, 4-di hydro-2Hpyrrolyl), NH &%S in pyrrolidinyl) or
w@goos/2dBBubstituted pyrrolidi Ayl. [0040] The PET/I52004/029206

"unsat urated", as used herein, neans a double bond or

a tri plgogapnd. Eeearauﬁg PB”anEHB?téusegﬁgﬂﬁ upi § gof

unsaturatlon [0041] The term "ar oné or~as
p@@ltl@fnadlYI aﬂ@@tmmtady Césdlm) aalyé.l Ia:ylng " dmalokexy"

LBy R e ot PR BBEI A, U RAG ey SCLRTS B

O&ql&@ih\&l‘@a_ .specified, preferred aryl rings have a total
of five to fourteen ri ng nenbers, wherein at | east
one r| hePsS6li f bhegerdénegr tor aaybhec eimhoflhmenyst Aniés

e [ oo Lo

i m:te&ftrah.an@ﬁidd)ime\mttsh rhe st eeletaryl fiiorg optReryilyi s
xanpl e of ary [y 042] The term "heter ocycl e",
"ﬁ SEdEAEE -trlérzm at VEEFAIYdY RYTIEEdiR¥lei n

d%@ﬂr@ﬂpaﬁ&&gdlngqnOQﬁﬁhﬁﬁaz%UQXC|EQl%%Oﬁ&ﬂcyCliC

rlng systens ereln one or nore ring nenbers’is a
heraddazehy lunliees higzeddi s pyspeoililed iméderoliyAg i n

e ST PLOLTAY, SOUSLAS SHILALES S.L8aluring

tdmmblhehenﬂaryJaplyied1&bdﬁdonlaSbenzofuranyl
benzo [b]lthienyl, 1H-indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthazinyl, quinazolinyl, quinoxalinyl, 1,8-
naphthyridinyl, pteridinyl, acridinyl, phenazinyl,
phenothiazinyl, or phenoxazinyl.

[0057] According to another embodiment, A is
optionally substituted C3-Cl2 heterocyclic ring. In
certain embodiments, A is selected from optionally
substituted aziridine, oxirane, thiirane, pyrrolidyl,
tetrahydrofuranyl, tetrahydrothienyl, dioxolanyl,
pyrrolinyl, pyranyl, pyrazolinyl, pyrazolidinyl,
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl,
thiomorpholinyl, piperazinyl, 3H-indolyl, or indolinyl.

[0058] In some embodiments, A, X, and the ring

attached thereto, taken together, i1s selected from:

(RPh),

St
N

\ X

N M)
(RPM), \_/(RPhY,

i ii iii iv



part of a larger noiety as in "heteroaral kyl" or
"het eroaryl al koxy", refers tg%nnnocycllc bi cyclic and

W e0sPed1BT ring systens, wher€li'n at | east one PCTYS1004/029206
the systemis aromatic, and at |least one ring in the
system contains one or nore heteroatons. Unless
otherMAse speC|f|ed such ring systens preferably

have of 5 5 ring nenbers, wherein each
r|ng | \ t e systen1 éferably contalns 3to7 r|ng
i t h pr abI 3 heRED E{L
"het aryI y \he terchang b y ﬁ{; t he
term" roar rrng" he term eroaanatlc

WO 2005/026137 17 PCT/USZOO4/029206 [0044] A ’
conmbi mati on of substitdents or variablesl is

perm ssible only if such a conbination results in a
stable or chemi cally feasible conpound. A stable
conmpound or chemnical ly feashltes§%ﬁ@ound is one that
is not substantlally altered kept at a

tenpé%a CEpr | ess, ismNhe abse %,
nnlstur o oth chen1c I'y\reactive condi\d@ﬁg for
at | east\a ek FOO45] Th 'gﬁgﬁt inventjgn provides
a net hod OW modul ating ABC tr&hsporter aRtivity,
conprising {hegistep of contactijpg said ABC 4
transporter with a conpound of formula | or fornula

" R RAK jf}& o
RAK S % JLji_ R S_ 2

RAk

H

xi xii xdiii

RAk S %L S E.
&SY%‘ RAK Xg \&K‘Y RAC Xe g’lilY

N
RAK ; O ; O ;
xiv xv xvi
(RPMes RPNy
Py X
xvii or xviii
wherein:

R ig independently R', R?, or R®; and

r is 0-3.

Xs 1s CHy, C(0O), or CHOR;

X¢ is O or NR?*; and

R ig C1-C6 aliphatic, optionally substituted
with R', R?, or R’.



(

-Xt-YNyQO1 Il 0 or a pharmaceutically acceptable

salt thereof; wherein: Y is}, S or NRR pis 0-2;
wX2008/0261Bond, 0, S, S (O , S 2, CF2, CH2,PCTZHER04/029206

q0) -, -0-CGlo) -, -C(O-0 -CGO-NR_ -NRCO) -,

- NR'C(Qb059 O, 1@ GhOrnNR embgalﬁlgag: NR- . xOr 5 Fllg tRel $ Ting

H R2, ;Alsalphatlc ary

het'éroary

heﬁt’féiratfé’ﬁd itdlexmto cyalkeal kdget@ars aqofwrl;dct@rd Fr®m any of

20 T C*lg:aop%o Eﬁ%%@ibe?ﬂes%iﬁg %%éf‘rqé%] n o

aldiphatiig)zdl e fia)y (1®) BB RBdwith an oxygen atom (to

provide the corresponding oxazole) .

[0060] According to another embodiment, each B is
independently selected from optionally substituted C6-C10
aryl. 1In certain embodiments, each B is an optionally
substituted phenyl or naphthyl. Or, each B is an
unsubstituted phenyl.

[0061] According to another embodiment, each B is
independently selected from optionally substituted C5-C12
heterocaryl. 1In certain embodiments, each B is
independently an optionally substituted C5-C7 heterocaryl.

[0062] According to another embodiment, each B is
independently selected from triazinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, pyridinyl, thiadiazolyl,
triazolyl, oxadiazolyl, isothiazolyl, pyrazolyl,
imidazolyl, thiazolyl, oxazolyl, pyrrolyl, thienyl,
furanyl, indolizinyl, indolyl, isoindolyl, benzofuranyl,
benzo [b]thienyl, 1H-indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthazinyl, gquinazolinyl, quinoxalinyl, 1,8-
naphthyridinyl, pteridinyl, carbazolyl, acridinyl,
phenazinyl, phenothiazinyl, phenoxazinyl, indenyl,
naphthyl, azulinyl, or anthracenyl.

[0063] According to another embodiment, R* is 1,2-
methylene dioxy, or 1,2-ethylenedioxy.

[0064] According to another embodiment, R* is RS,
wherein R® is straight chain or branched (C1-C6)alkyl or
(C2-C6) alkenyl or alkynyl, optionally substituted with
R7.

[0065] According to another embodiment, R® is (C1-

C4 aliphatic),-Y, wherein n is 0 or 1, and Y is halo, CN,



B; j\ -RP/ RQor X XI-RN (f) (g) (h) each Bis

i ndependent |y selected from 3;:7 membered nonocyclic
woroBoiA3Tenber ed bicyclic or tricyclic, satuPer/@82004/029206

unsaturated or aromatic ring containing 0-4

S bercidit v bl e b [T a0 N SR & g qrekoR o
_o»s§$ ol F—@rff‘%bmf%@ gcsf%?%h %rpd?f@ﬂdiﬂtétyi flent s

i nde

IS -%d&ﬂaﬂ / 29 %ﬁg ro’gﬁgﬁﬁg%#§$% |noTEepen§?Jl ?

hye1 egead fﬁozﬁﬁq@lb phari ¢ NHor N& (817Creahiyed, NHC'(O)CH3,
carboc¥cllc or_heterocyclic rln%_y sat ur ated or
het

uPBat 9k at ed? rahgY L havPRg: up P ot brs? dbFEttedt”
g”éﬁlphthé SenWhgEhD1 8REHL Bhy | Se Oyl Onaki¥oy, SO.NH(CL-

stitUted wth up to substituents I ndependent |y
séﬂealbﬁlfroarFEOiN&CkﬂC4§alk¥%ﬂm RAB i s independently

oy o9GRGS) L SLPASLLS w98 S0l athald e
selected from methyl, n-propyl, i-propyl, t-butyl, halo,
CF,, NH,, NH(CH;), NHC(O)CH;, OH, OCHs;, OPh, O-benzyl, S-
(C,Hs) , S-CHs, NO;, CN, methylenedioxy, SO.NH(n-propyl), oxr
SO.N (n-propyl) 2.

[0068] According to one embodiment, R? is a
straight chain or branched (Cl-C6)alkyl or (C2-C6)
alkenyl or alkynyl, optionally substituted with R', R*, or
R°. In certain embodiments, R? is a straight chain or
branched (Cl1-C4)alkyl or (C2-C4) alkenyl or alkynyl,
optionally substituted with R*, R*, or R°.

[0069] According to another embodiment, R3 is
optionally substituted phenyl, napthyl, C5-Cl10 heterocaryl
or C3-C7 heterocyclyl. In certain embodiments, R3? is an
optionally substituted phenyl, C5-Cé heteroaryl, or C3-Cé6
heterocyclyl.

[0070] According to one embodiment, R% is selected
from ORS, ORS, SR5, SR6, NRSCORS, NRSCORS, NRSCOR®, or
NR6CORS .

[0071] According to one embodiment, R3 is C5-C6
cycloalkyl, Cé6 or C10 aryl, C5-Cl0 heteroaryl or C3-C7
heterocyclyl, optionally substituted with up to 2 R'. 1In
certain embodiments, R5 is an optionally substituted
cyclohexyl, phenyl, C5-C6 heteroaryl, or C3-Cé6
heterocyclyl.

[0072] According to one embodiment, R® is H.



i ndependently selected fromRl, R4 or R7; wherein up
to two nethylene units in RA RAB are optionally
WO e(p)Bmaadwvi th -CO-, -CS-, - , -CONR-, - COPET/S2004/029206
: -NRIE -0-, -NRCONR-, -OCONR-, -NRCO-, -S-, -
£ MRS R e 10Tt hNASRAR, @6 §
tslgé r] toget% N%w %§ ¥ E’Oa

the nitrogen atom 1s a 3-7
n@ﬂ:ﬂaaaig}mt heh&xmcq:clbnoalmhértt é@b&@@/lalkﬁnlg @ont@d 1ihg

h | d i
B8 DA PR s i T bl g e fy e
opt | on[%bw] SUszEdéd&tcﬁ%gi\"tid“ MR R 2 entiRSitidrite NtEs is 2

sel ected from oxo or 4al i phatic), -Y; RMis d -

a$tpeheghﬁc clopt i opal blyals@frb%<ﬂ| t@le%w?ﬂwllport 62 \7\%6
tituents sele d fromRl, R2, R3, or R4; each of

Xi R X2 7% ?ﬁ%%rr%f]dently sel ect ed from0O, S, or NR

RN is (@o7416 al ihad4dif Rhemd enteli@iehINR™S is C5-C6
optional ly substltuted wWith up to two substituents

s@Y@é@@akﬂ onPRany Ry ngghtlayl RACS {#pl§ shefergaryl or C3-C7

%S?I% %gféeﬁgg%é%aiygm \%%Ef@u%&%%t?h 5ora i% chain

CbrCBrahChéatKCleC6Ha¥kylmﬂeré@h Gﬁgakkeupl)ooalaykynyl

substltuted with up to two substituents . sel ected from
Faz, B! T8, Cor CRASYRIO Bibko, PiRgRGH, maphthyl, C5-cid

(LEL=C4) 21 PBat £§) A7 Yheterocyclyl, optionally substituted
with 1-2-methylenedioxy, 1,2-ethylenedioxy, or (CHz)n-Z.
In certain embodiments, R7 is an optionally substituted
cyclohexyl, phenyl, C5-Cé heteroaryl, or C3-Cé6
heterocyclyl.

[0076] According to a preferred embodiment, R® is
acetyl, arylsulfonyl or alkylsulfonyl.

[0077] In another embodiment, Q in compounds of
formula I is selected from:
B B
_g—B ; ——%— (aliphatic)-B ; —§—< ;or —% B
B B
[0078] In one embodiment, the present invention

provides compounds having formula I-a:

" 4 B
e T
I-a.
[0079] In certain embodiments, p is 1. Or, p is
2.
[0080] In certain embodiments, X is a bond, O, CHj,

CHOH, C(0), or C(0)O. Or, X is a bond, O, or CH,.



nis O0Oor 1; Yis halo, CN, N02, CF3, OCF3, OH, SR6,

S(O R6, S02R6, NH2, NHR6, N(J6)2, NR6R8, N(R8) 2,
WEBOS026a0R6 or OR6; or two on adj acent ri PQI/E5IN%029206

taken together, form 1, 2-nethyl enedi oxy or
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independently and optionally substituted ring selected

from:

v O D E\Q e

i ii iii iv

S X “
29%_7 %J;;7 %j;;7 ?7‘// % E;:I::j

viii

:©(5‘

xiii Xiv;
wherein X; is O, 8, or NR.

[0086] Preferred substituents on B include C1-C4
alkyl, -0-Cl-C4 alkyl, CN, halo, COOH, -C(O)NHz, -
C(0)0(C1-C4 alkyl), -C(O)NH(C1-C4 alkyl), -C(O)N(C1-C4
alkyl),, or phenyl optiomally substituted with up to two
substituents selected from Cl-C4 alkyl, -0-Cl-C4 alkyl,
CN, halo, COOH, -C(O)NH,, -C(0)0(Cl-C4 alkyl), -C{O)NH (C1-
C4 alkyl), -C(O)N(Cl-C4 alkyl)-:.

[0087] In certain embodiments, each B is indpendently

an optionally substituted ring selected from ring i, iii,



NR5C( O N(R5) 2, NR6S02R6, NR6S02R5, NR5S02R5, NR5S02R6,

NRE6SO2N( R6) 2, NRE6SO2NRS5R6, NRZGSO02N(R5) 2, NR5SO02N( R6) 2,
WORBSO2NRER6 , NR5SO02N (R5) 2 7" N(OR6) R6, N( ORBQTRES2004/029206

N(OR5) R5, or N(OR5)R6; R5 is a cycloaliphatic, aryl,

heg erecystiei. oor, hPh&roai Yy 14 dh SRtienaly substituted
conprising up to 3 Rl substituents; R6 is H or
aripharit; wherein R6 optionally conprises a R7

subst i t; R7_is a cycloaliphatic,_af ,
het ero@ygﬁi C?no?om%e?@%%lr@ nérj? ’ngl% ia%}%%%%er&,ently ring x

opbt Dtwah 1 Yy conpst Sested WtR usubstivsleniisstituents
i ndependently chosen fromH, (Cl1-C6)- straight or ,
byahepesd af k9N, R X CHEStr ARFHOTGH 1 svbirdd tubisdentjth up

1, i l.enedi; i :
Ao, SR P o0t e
GH t15-upl Ephawe csuls¢ O tadnphate bectSOR- Bhdphat 1@4 NHyl, -

N FET R B ey PR PR e, ol SO pel o g
R81k$1 AN aglOPNEEPPLOY griewD) , [ (046N (he- teralkyh) o or

cappi ng group” refers to a suitable chem cal group,
t PRENYhyChBl ahe AtleBU PRt htYaed W Blagsp 0@ 187e Substituents

PGl US2084£06R%€9-ca alkyl, -0-Ci-C4.alkyl, CN, halo,
COOH, -C(O)NH,, -C(0)0O(Cl-C4 alkyl), -C(O)NH{(C1l-C4 alkyl),
~-C(O)N(C1-C4 alkyl)..

[0089] Or, each B is an optionally substituted ring
selected from ring xi, xii, xiii, or xiv.

[0090] In certain embodiments, p is 1. Or, p is 2.

[0091] In some.embodiments, R is hydrogen.

[0092] In some embodiments, Y' is S. Or, Y' is O.

[0093] In certain embodiments, X is a bond and A is
optionally substituted phenyl. In certain embodiments, A
ig attached to the carbon atom adjacent to the nitrogen
ring atom.

[0094] In certain embodiments, A is phenyl optionally
substituted with up to two substituents selected from Cl-
C4 alkyl, C1-C4 alkoxy, cyano, halo, N-pyrrolidinyl, N-
piperidinyl, or methylenedioxy.

[0095] In certain embodiments, A is phenyl,
methoxyphenyl, dimethoxyphenyl, cyanophenyl, N-
pyrrolidinylphenyl, methylenedioxyphenyl, halophenyl,
methylphenyl, or dimethylphenyl.

[0096] In certain embodiments, A is phenyl, 3-
methoxyphenyl, 2-methoxyphenyl, 4-chlorophenyl, 4-
cyanophenyl, 4- (N-pyrrolidinyl)phenyl, 4-tolyl, 3,4-
methylenedioxyphenyl, 3-chlorophenyl, 2,4-



nitrogen atom The term "capping” refers to when the
desi gnated am no group is attgched to a suitable

W@e b@sioxaB7 group (e.g., protecting group). Exapgi/es2004/029206
suitable am no capping groups are described in T. W

@ SROEN Sk 1 Prot @eld MEKIOHPS 4 Mo diiksihdny 1, 2,4-
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exenplified in certain of the specific ncgqounds use
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di ment 0049<f Accor g to anot
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Soboencrin ot S nab S Secarding g, et

thescarb9on adjacent to Y atom O, pis 1 and X |s
attached to the carbon adjacent to the ring nitrogen
atom $00B1}s Aexdreliery to anot her enbodinment, p is 2.

[0052]%%;)%@ to another enbodinent, X is a bond,
CHOR, C (0) NR C (O O NRC (O , or
NR. la) CEriﬁlmhe:mﬂabcbplﬁtbﬁaIWI@]@smldtecﬂ),wiﬁh GR.to two
'n Othgﬂbstituents selected from Cl-C4 alkyl, Cl-C4

alkoxy, cyano, halo, N-pyrrolidinyl, N-piperidinyl,

or methylenedioxy; and

d) B is phenyl optionally substituted with up to two
substituents selected from CL-C4 alkyl, -0-Cl-C4 alkyl,
CN, halo, COOH, -C(O)NH;, -C(0)O(Cl-C4 alkyl), -C(O)NH(C1l-
C4 alkyl), -C(O)N(Cl-C4 alkyl),, or phenyl optionally
gsubstituted with up to two substituents selected from Cl-
C4 alkyl, -0-C1-C4 alkyl, CN, halo, COOH, -C(O)NH,, -
C(0)0(C1-C4 alkyl), -C(O)NH(C1-C4 alkyl), -C(O)N(Cl-C4
alkyl),.

[0099] In one embodiment, the present invention

provides compounds having formula I-b:

R
N N (C4-Cq aliphatic)—B
AT
I-b.
[00100] In certain embodiments, p is 1 and X is a
bond. In one embodiment, p is 1, and X-A is attached to

the carbon adjacent to the ring nitrogen atom. Or, p is

1, and X-A is attached to the carbon adjacent to the Y'.



enbodi nents, X is CH2. [0053] According to another
enbodi nent, Ais an optional substituted C3-C7
weywboadiBphatic ring. Preferably, A is an optPCIaE1094/029206

substituted cyclopropyl cyclopentyl or cycl ohexyl .
[0054][a " di ng, @%& pAd S, X is CH,,
opt i onal ubstltut Cl- ClO)allphatlc In'certain

e@ﬂmei; rmmtcs oA |§r©mraithICszsubsld tAutied ameopglional ly

pentyl, or hexyl. WO
E%?%%%&%%g U82004/029206 [0055] According to

anot hefpoead)odi MBNtoerA 415 MdORRIdDE, SUOSH UtRehd, and A
C6-Cl10 aryl ring. In one enbodinent, Ais optlonally

su@s@mtq@@@O®hbhylS@bsth@@h$®yphe¥wb56] According to

anot he odi nent nal | substltuted

C5- ClZ{OIQE@r oa% dr?]?]tgalrl A "eoc ‘f e S o disrént £2R %5 1S 2
SBbRS! egndr et BpAi D8ahh YopSubsiilyt edodtitzt &y phenyl .
pyra2|nyl pyrimdinyl, pyridazinyl, pyridinyl,
thladlﬂwbﬂﬂl trI@z@$¥talno§@h©@¥@¢®¢Sr|%@&%|%&D¢@I

E’%{La%y#i?ut%”nS?Z@J*Y%%%?*% L %%ﬁ%y'
bERZQbPLAANYA ] kyDEdEnEB] 11hci:l?tmg€té -l ,ndaZbiMd), -, —c(Me) ;-

benzi m dazol yl benzthlazol I urlnyl qui nol i nyl,
|§%éﬁFhor|n9¥ B R A2 ek

[00105] In certain embodiments, B is selected
from optionally substituted C3-C8 cycloalkyl, phenyl,
piperidyl, or pyrrolidinyl. Preferably, B is phenyl,
cyclopentyl, cyclohexyl, or piperidyl, optionally
substituted with up to two R substituents.

[00106] In some embodiments, said (Cl-Cé

aliphatic)-B in formula I-b is selected from:

(AK) (Ak) (Ak)
<y A, T O, Y0

Xa ~SOLAF

i i iit iv;
wherein:

Ak is Cl1-C6 straight or branched alkylidene;

X, 18 CHz, O or S;

Ar' is phenyl optionally substituted with up to two
RY; and

B is optionally substituted with up to two R.

[00107] In some embodiments, Ak ig selected from
CH,, CH(CH;), C(CH3)a2, CH(Et), C(Et)., CH(n-propyl), CH(i-
Pr), CH(n-butyl), CH(but-2-yl), or CH(t-butyl).

[00108] In some embodiments, Ar' is phenyl
optionally substituted with halo, C1-C4 alkyl, or O-(Cl-
C4 alkyl).



cinnolinyl, phthazinyl, quinazolinyl, quinoxalinyl,
1, 3- napht hyridi nyl, pteridin¥h, acridinyl,

web@saziiayl , phenot hi azinyl, or phenoxazi nyl . P¢D0S30p4/029206
Accordi ng to another enbodinment, Ais optlonally

subst i t{g0EM] C3- C12r hed SpOCHBldcs dd NG ) ;gegt.ai Br, x, is

enbodi nents, Ais selected fron1opt|ona .
sibstituted aziridine, oxirane, thiirane, pyrrolidyl,

tetrah f ranyl tetrahydrothlen , di oxol anyl ,
psr:gl Y[ﬁ?/ Tyrzm;ﬁ S&f}e‘aze&ﬁwme%ﬁ fleiSdiWrogen
pi per i qommiyy in%%%%kshmgﬂwhehb”%k Féné dhtaLaayl,
t hi onor hoI|nyI pi per azi nyl,

i AR qQMRﬁﬂnd&1Qﬁnﬁ@rawﬂ@dﬂwéhts A, X and the
ring at t ached t hereto, taken togeﬁ@er Is selected

from (RPh)r -~ N ~/X(RPh) | (RPh)r ;
(RPh)r ; (RPh)r ; i 'h/ Neﬁng5/02§}37 23
PCT/ US2004/ 029206 S (
I-f£;
wherein:

Y' 1 O or S;

X, is O, S8, or NR;

R" is Cl-C6 aliphatic or phenyl, wherein R is
optionally substituted with up to two substituents
independently selected from R, R?, or R3;

R" is C1-C6 aliphatic or a 3-7 membered monocyclic,
saturated, unsaturated or aromatic ring containing 0-4
hetercatoms in each ring, wherein each said heterocatom is
independently selected from N, NH, S, or O;

wherein RY is optionally substituted with up to 4
substituents independently selected from R1, R2, R3, R4,
or R>.

[00112] In certain embodiments, p is 1 and X is a
bond. In one embodiment, p is 1, and X-A is attached to
the carbon adjacent to the ring nitrogen atom. Or, p is
1, and X-A is attached to the carbon adjacent to the Y!'.

[00113] In certain embodiments, p is 1, X is CH,
CHOH, or C(0), preferably CH,, and A is an optionally
substituted phenyl.

[00114] In certain embodiments, X is a bond, and A
is an optionally substituted phenyl.

[00115] In certain embodiments, p is 2, each X is a

bond, and each A is an optionally substituted phenyl.



(RPh)rxSY'~.  \ NNviii RAY N xi RA xiv xv vii RAk

RAK RAk x 0 O xvi (RPh)rl -~ §~2~ (RPh) DEN S~~ N xvii
wW@r00g®24187 wherein: RPh is indéependently R1, R2CT/US2008829206

; and r is 0-3.

[00116] In some embodiments, X; is NH or N(Cl1l-C4
alkyl). Or, X; is O.

[00117] In some embodiments, R" is optionally
substituted phenyl.

[00118] In some embodiments, R" is C1-C6 alkyl,
optionally substituted with phenyl. In some embodiments,
RM is C1-C4 alkyl.

[00119] In some embodiments, RY is optionally
substituted C3-C7 cycloaliphatic, phenyl, or benzyl.

[00120] In some embodiments, RY is C1-C6
aliphatic.

[00121] In some embodiments, R is hydrogen.

[00122] In one embodiment, the present invention

provides a compound of formula I-g:

R
|
_ (Y' N RP
ey T

I-g
wherein:

Y' is O or S;

R® is C1-C8 aliphatic optionally substituted with up
to two substituents independently selected from R', R®, or
R’.

[00123] In certain embodiments, p is 1 and X is a
bond. 1In one embodiment, p is 1, and X-A is attached to
the carbon adjacent to the ring nitrogen atom. Or, p is
1, and X-A is attached to the carbon adjacent to the Y'.

[00124] In certain embodiments, p is 1, X is CH;,
CHOH, or C(0), preferably CHp, and A is an optionally
substituted phenyl.

[00125] In certain embodiments, X is a bond, and A
is an optionally substituted phenyl.

[00126] In certain embodiments, p is 2, each X is a

bond, and each A is an optionally substituted phenyl.



X5is CH, C(O , or CHOR X6 is 0 or NR2 ; and Rte’

is Cl1-C6 aliphatic, optional I% substituted wth R,
WR20050261R8. vi ix RA\ 0 RAK xiT RAY. - C RARXBUR100M029206

0 WD 2005/ 026137 24 PCT/ US2004/ 029206 [ 00591 In

anot hgpo s odi Mefl , s hine Yot it & | NG 1@t tackad alkyl,

thereto, taken together, 1s selected from any of
romgsonal by xwih$t i whieedi wi ttheus uid WrwatR®m i n” each of

the thi ering is replaced wth an oxygen._.atom.(to
provi gjgﬁ%ﬁié corrg%p%‘?f&? nﬂﬁb _?réﬁs." D065 Sﬁclceé%ﬁdn§rom

t oot herpepbedi Nnendro@ch B scyl Ndepentdsnt | Yor t-butyl,
sel ected fromoptionally substituted C6-C10 aryl. In

cksoanml entiel preat by sdett B-ysediviopt i k) yCN, "COOH, or
CONHz .

[00129] In some embodiments, R is hydrogen.

[00130] In certain embodiments, p is 1. Or, p is 2.

[00131] In certain embodiments, p is 2, and each A is
optionally substituted phenyl. Or, p is 2, and each A is
phenyl.

[00132] In certain embodiments, compounds of formula
1l-g have one or more of the following features:

a) Y' is S;

b) R is hydrogen;

c) p is 2 and each A is phenyl;

d) R® ig isocamyl, t-butyl, ethyl, isopropyl,
n-propyl, 1l-carboxy-prop-3-yl, or l-carboxy-2-methyl-
prop-3-vyl.

[00133] In one embodiment, the present invention

provides compounds of formula I-h:

R
Y N RA
e
I-h
wherein:

Y' is O or S;

X, is 0, 8, or NR;

R? ig C1-C6 aliphatic or phenyl, optionally
substituted with up to two substituents independently
selected from R*, R?, or R®.

[00134] In certain embodiments, p is 1 and X is a
bond. In one embodiment, p is 1, and X-A is attached to



substituted phenyl or naphthyl. O, each Bis an
unsubstituted phenyl. [0061] ﬁccor di ng to anot her
weredpsaz¢rent, each B is indepéendently sel ect edP€T/0R82004/029206
optionally substituted C5-Cl2 heteroaryl. In certain
ehodi Bi:S, %?55éﬁ%'@b 4 ependantd do Qﬂ&ﬁ@nmd is
subs?éltut elg -C7 heteroa}%ﬁj e’[%@(j)%Z] ,g:ghcordl ng t i
ahotded Erdobs m@ac@mi:cs ke crmrﬂmﬁcr@nfse%&l@j Y.

e R R T

| sedin) agel ylo) P%@éﬁéﬁiblylmzdaé@ﬂdym itehizaz @pplionally
oxazol yl, 63%rrol yl, thienyl, furanyl, indolizinyl,

i sidlos it tut benzof ur anyl , benzo[ b] t hi enyl
1Hin I ] ol [ Yy g4 n
qui noldli%ng:%é1 I soqui n:)%t:jaﬁy e\“b&dn%qﬁ% %;Z tﬁgaz nq ¥nd 2

Qs r@zod:pmyémanuy noxiadt yht ed , iBremabht hyr| di nyl,
pteridi Biﬂl car bazolyl, acridinyl, phenazinyl,
n

phenot ¢ yIIn Siesitondy isfpodineagdifyl P Lfapht IRACh X is a
?n%ﬁ%nyimdoéﬁﬂtﬁrf&eéﬂ' %Q%ilﬁcﬂﬁ%éé)d%‘k%m

i ment e di oxy, or
1, 2- et jogii 38]ediroxyome C&Bﬁﬂ:}dm@mﬂjl X3 te &nodher X: is 0.
enbodl ment, Rl is R6, wherein R6 is strai ght chaiLn or

br anchW9138 -Iop)sanig [ediodimentas) Ryl kenfl-5f ALK hy!
OpLL 98aL4 ¥y SubsEE i edaWith & to three R'.

[00140] In some embodiments, R? is phenyl optionally
substituted with C1-C4 alkyl, or R'.

[00141] According to another preferred embodiment, the
methods of the present invention employ a compound having

formula (IA):

e X{THTQ (IA);

wherein:
Y' is O, 8, or NR;
X igs a bond, CH,, CHOR, C(0)O, C(O), NR, or O;

A is aliphatic, aryl, heteroaryl, heterocyclic, or

cycloaliphatic;
Q is selected from:
B B
_g—-B ; —g-— (aliphatic)-B ; —§< ; or —§ B ;
(a) (b) B B

©) (@)

each B is independently selected from 3-7 membered

monocyclic or 8-14 membered bicyclic or tricyclic,



[ 00651 According to another enbodinent, R is (- C4

al i phatic),,-Y, wherein nis or 1, and Y is halo,
w@No05A2613W0 2005/ 026137 PCT/ 004/ 029206 NOZ2, PCFBS2004/029206
OCF3, OH, SR6, S(O R6, S02R6, NH2, NHR6, N(RS6) 2,

NESESy 2 CLPH, 1 G ARG 2F e PR é@&@@&lé\%m@é@nﬁ@l@ hers
enbodinent, RlL is selected from halo, CF3, NHZ,

(ﬁntﬁnogtqm$)1n &RCh (G nEH3vhe i n Gparh GaA bl Kysjerappom is
1- ky! S liphatic, ON
PgEaael S‘%l%g%e%e% %‘?ﬂ S G a kyl), or

SOZN(qZ &4 gl k]yia) or[1Q®67] Accordi ng to anot her

enbodi ment, Rl is selected from nethyl, n-propyl,
i - pr opwhq—:r@llbueyth Rakod BCES, lMEpeMBI(l@B)and I\!P-Zl@:(@)lally

CHabﬁgkka%%e%.%g upgiﬁ El%%bﬁéat ?ég)i?ééé}gdeﬁggy
ggg{l\légﬁgaogy&)nz | Oﬁﬁ8] RZ\CC ¢ di gg neq enbodi ment

IS a stralg ai n or ranche (Cl Co6) al kyl or

(C2- Copl, akRenyd  or4al kyny5, aopt honabt ynsabsbotat dr
wth RL, R4, or R5. In certain enbodi ments, R2 is a
stpaighe ¢Rain or branched (O -C4)al kyl or (C2-C4)

e, -or (BT oot 20 o SRR e e
|$1A9)ptyonalsls substituted phenyl, napthyl, C5-C10
heteroar)lll ' ,

[00143] According to another embodiment of formula
(Ia), Y' is 0.

[00144] According to another embodiment of formula
(IAa), Y' is NR.

[00145] In one embodiment, X is a bond, CH;, NR, or
O;

[00146] According to another embodiment of formula
(IA), X is CH,. According to another embodiment of
formula (IA), X is CF,. According to yet another
embodiment of formula (IA), X is a bond. Accoxding to
yet another embodiment of formula (IA), X is O.

According to yet another embodiment of formula (IA), X is
NR.

100147] According to another embodiment of formula
(IA), A is phenyl or a 5-6 membered heteroaryl,
preferably phenyl, wherein A is optionally substituted
with up to 3 substituents selected from R, RZ, R3, or
R%.

[00148] According to one embodiment of formula
(IA), Q is B. Alternatively, Q is -(Cl1l-C6)- aliphatic-B.
Or, Q is CH(B),. According to another embodiment, Q is

C(B)3. Preferably, B is phenyl.



or C3-C7 heterocyclyl. In certain enbodinments, R3 is

an optionally substituted p yl, C5-C6 heteroaryl,
wWor008826187 het er ocycl yl. [007 Accordi ng t o OPET/US2004/029206

enbodi nent, R4 is selected from OR5, OR6, SR5, SR,

NRS Oligf Coﬁﬁlcﬁﬁ@@&ﬁgbdfMénﬂ“R@CGBﬁ [(ROEL] -cHOR-, or
According to one enbodinent, RS is -CG cycl oal kyl ,

Cec ép) €10 aryl, C5-C10 heteroaryl or CS c7

hetero |, aqptiona substitute th up t R1.

o e i et o e (A S

sgllgggétmtl@gellqycl ohexyl, phenyl, C5- CG heteroaryl, or
C3-C6 heterocyclyl. [0072] Accor di ng to one

enbodi fehtX B 4 sbend 2 6CHAND 0G5/ 026137

Eg‘gi)g ?ﬁjégtdr /;Qégglog %99%% a?g%&%%%?‘#%r a@?%ﬁ‘\?ﬁied
(A -Co)atkyd v dZa&hHylat&ieyyl) or al kynyl,

optional ly substituted with R7. C{éﬁ0074] Accor d| n]_%x
anot hel00odi MBHRTPIRETY CPAY : useful

Fg&g?sdmé&o&@@% K¥he O rr%@%@m@éﬁ@mﬁ)a@é Q«Jské,‘ﬂé’\kn

According to one e I ment
cpelowl kyl Taphenyl, naphthyl, C5-Cl10 heteroaryl or

g?; grgmlgﬁéﬁralo?]ycl é/ordlret I'é)(g]aal.l’ll Hc’é'lapsetmbéjcr{lmeﬂl% t hthe

methods of the present invention employ a compound having

formula (IB):
Y! H

LT -

N 0
\\X ;

A

wherein:
Y' is O, S, or NR;
X is a bond, CH,, CHOR, c(0), C(0)0O, NR, or O;

A is aliphatic, aryl, heteroaryl, heterocyclic, or

cycloaliphatic;
Q is selected from:
B B
(a) (b) B B

(c) (d)

i

each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
saturated, unsaturated or aromatic ring containing 0-4
heteroatoms in each ring, wherein each said heteroatom is

independently selected from N, NH, S, or O;

R is H, R2, or R6;



or branched (Cl-C6)al kyl or (C2-C6 al kenyl) or
al kynyl. O, R7 is C5-C6 cycl3c7al kyl, phenyl,

woapsvbgB7 C5- C10 heteroaryl or C3-C7 het er ocpCt/yb2004/029206
optionally substituted wth 1-2-nethyl enedi oxy,

1, 2- et WHeanedi @geh o fHD ri-@-indéiaecrﬁiérﬁil@z and optionally
enbodi ments, R7 is an optionally substituted
cyEHSHeb ARt eh Bl urcsacg IratsrtgdmeEnt sorind@peident 1y

het er ocyc| yl . 76]_According to a preferred
eﬁ%%%ﬁéﬁ%#,é¥ﬁ§[&g" é%éﬁﬁ${vé$§l§ﬂ%#%ﬁyﬁﬂﬁ% |

al kyl syif omyd . J0074 1 n ther e rent , i n
corrpounlﬂds' g‘%f * formil d 174 gggealr(?ctaesg%f%%ﬂed{%@%‘ﬁe for
(dlaphdta c)-)B ; - ; or B B [0078] In one enbodi nent,

the present invention provides conpounds having
fornﬁ|z&ﬂﬁél R Aggopdipgpto/ ppe @ubodimpee70F Fprmula

ceftggi nyehodigrents, p is 1. O, p is 2. [0080] In
cg(:thin enb%gi ments, X is a bond, 0, CH,

[00154] According to another embodiment of formula
(IB), Y' is 0.

[00155] According to another embodiment of formula
(IB), Y' is NR.

[00156] According to one embodiment of formula
(IB), X is a bond, CH;, NR, or O, Or, X is a bond or CH,.
According to another embodiment of formula (IB), X is CF,.
According to yet another embodiment of formula (IB), X is
a bond. According to yet another embodiment of formula
(IB), X is 0. According to yet another embodiment of
formula (IB), X is NR.

[00157] According to another embodiment of formula
(IB), A is phenyl or a 5-6 membered heterocaryl,
preferably phenyl, wherein A is optionally substituted
with up to 3 substituents selected from R, R2, R3, or
R%.

[00158] According to another embodiment of formula
(IB), Q is B. Alternatively, Q is - (Cl-C6) - aliphatic-B.
Or, Q is CH(B)y. According to another embodiment, Q is
C(B)3. Preferably, B is phenyl.

[00159] Preferred compounds of formula IB are those
wherein:

(1) X is a bond, CH;, or 0O;

(ii) A is optionally substituted phenyl;

(iii) Q is diphenylmethyl.



CHOH, C(O, or C(OO O, Xis a bond, 0, or CH2. WO

2005/ 026137 27 PCT/ US2004/ 029206 [0081] In certain
weedsazéents, p is 1 and X isa bond. | n one PCT/US2004/029206

enbodinment, pis 1, and X-A is attached to the carbon

adjacent to the ring nitrogen atom O, pis 1, and

X-A is attached to the carbon adjacent to the Y'.

[ 0082][0Dh6WMer t daraamhiod entesioghars embodimserCH? the

r and Ais an optionally substituted .
TERPE Thoms Theawnt o anphat remacy 8 | &ty pavins
apsrfuld s (a0) optional |y substituted phenyl. [0084] In
certain enbodinents, pis 2, each Xis a bond, and
each A is an opti or%l |y substituted phenyl. [0085] In
certain enbodi ments| each B is independently and

ORLL(—)N 1y stit d ring selected from i ii vii
iTioiv 1 Xi Y rein X3 is 0, S, or NR X
or Xiv; (IC)

N ¢}

A\\\X
wherein:
Y' is O, 8, or NR;
each X is independently a bond, CH,, -CHOR-, -C(0O)O-,
-C{0)-, NR, or O;

A is aliphatic, aryl, heteroaryl, heterocyclic, or

cycloaliphatic;
Q is selected from:
B B
—§—B ; —g—- (aliphatic)-B ; —g ;or —§ B
(@) (b) B B
©) (d)

each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
gaturated, unsaturated or aromatic ring containing 0-4
heteroatoms in each ring, wherein each said heterocatom is
independently selected from N, NH, S, or O;

R is H, R2, or RS;

wherein each A and B is independently and optionally

substituted with up to 4 substituents independently
selected from R1, R2, R3, R4, or R3; and

R1, R2, R3, R4, or R® are as defined above for

formula (I).



xi [0086] Preferred substituents on B include d-C4
al kyl, -OC1l-C4 al kyl, o, COOH, -C(ONH2, C

WO @Yos@q1€1- C4 al kyl), -C (O) (C1l-C4 al kyl ), PETZUSTOP4/029206
(Cil-4 al kyI ) 2, or phenyl optionally substituted

ith t K
i mig el G et
(cn)cc)oh (mﬁ?l kyl) , -C (O NH (CL- C4 alkyl), -C (O
N 1 0087] | t di t
eat(:h E[%4§&]nép)@ﬁd?§%ﬁ4 §]r? &Eﬂc r aleﬂnk‘% Oﬁlr’tnetrg’éé formyla

gir egh fromring i, iii, 28 WO 2005/026137
PCT/'US2004/ 029206 iv, v, or vi. O, wherein Bis an
opt i or{@Dl@S]subsi!tqctqndedlg rhiongingitiney] G@@RJdilmergoms formula

e di ent s I's independently ring x optionally
sﬂ}g(g)t'it tebévﬁ%f*h up to two substituents selected from
RL or poesw! omdonaling substidriHad sdduind Off Wormula
Rl. Preferably, B is phenyl optionally substituted

W I®) upXt bs t awobeudseT t Nt s Aselcastiey fhcomrdthes gfepdiment

(@& G110 B 18R (e b v

(&loddintky! Of 2foﬂﬁu149hem/)l aptional nyn@ubsmrt WX etk —CHOR-

with up totvvo ubstltuent selectedfro
alkypr 4 (Q) Kyl % C%$¥ n% éﬁgpdlment
-5%C%&%§&1Q4 fbkylﬁ’1scb(C»A&@bfé;némtéjyyi)another

embodiment of formula (IC), X is NR.

[00165] According to another embodiment of formula
(IC), A ig phenyl or a 5-6 membered heteroaryl,
preferably phenyl, wherein A is optionally substituted

with up to 3 substituents selected from R, R2, R3, or
R%.
[00166] According to another embodiment of formula

(IC), O is B. Alternatively, Q is —-(Cl-C6)- aliphatic-B.
Or, Q is CH(B)jy. According to another embodiment, Q is

C(B)3. Preferably, B is phenyl.

[00167] Exemplary compounds of formula (IC) are
those wherein:

(i) each X is a bond, -CHOR-, or -C(O)-

(i1) each A is optionally substituted phenyl, (C1
-C6)aliphatic, or CFs;

(1iii) Q is optionally substituted phenyl, (Cl-
C6)aliphatic, or diphenylmethyl.



-C(ONdA-C4 alkyl)2. [0089] O, each Bis an
optionally substituted ring | ected fromring xi,
WO R005/024187 , or xiv. [0090] In certain enbodi nePCEUSH04/629206
1. O, pis 2. [0091] In sone enbodinents, Ris
hydr 09@016%009%1&&&9{&9 AQHITRIY Smpbdinfen?:, @he Y
is O I'n certain embodiments, x is a bond and
AprsseptlDnaémylgﬂb§r®vud%ﬁ @h@@mpoumﬁ eayirg nformula
n?gglnents is attached to the carbon atom

ad ént to the nitrogen ring atom [0094] In certain
enbodi nents, A is phenyl optionally substituted with
up to two substituents sel ected from Cl- C4 al kyl ,
Cl- 4 al koxy, cyano, halo, N-pyrrolidfnyl, N
pi peridinyl, or nethylenedloxyi [0095] In certain

.nyl phenyl ,

enbodi ment s, xa phe
di met hoxyphey ophe
nethylenedlo yphenyl hal phenyl nethylphenyl or

di met hyl phenyl . [009 I nicertai nflenbodi nent s, Alis
phenyl , 3- met hoxyphenyl, " 2- nethogyphenyl (I1);
4- chl or ophenyl , 4- cyanophenyl
4-(N—pyrro|idiny|)pheny|, 4-to|y|, 3, 4-
nmetrhyl phedinaxyphényl ly3achéptaphenghlt 2t He DL ;
2005/ 026137 29 PCT/ US2004/ 029206 di met hoxyphenyl,
2VBRESABphenyl , 4- bronophenyl, or 2, 4-
X; is a bond, O, S, CHOR, C(0), C(0)O, CF, CHz, or

NR;

R is H or R2

A, is (C2-C10) aliphatic, aryl, heteroaryl,

heterocyclic, or cycloaliphatic;

each B; is independently selected from 3-7 membered
monocyclic, saturated, unsaturated or aromatic ring
containing 0-4 heteroatoms selected from N, NH, S, or O;

wherein each A; is optionally substituted with up to
4 substituents independently selected from R, R2, R3,
R4, or R>;

Rl is oxo, R® or ((C1-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SRS, S(O)RS,
SO,R6, NHy, NHR6, N(R6),, NRSR8, N(R®)?, COOH, COOR® or
OR®; or

two Rl on adjacent ring atoms, taken together, form

1,2-methylenedioxy or 1,2-ethylenedioxy;



di met hyl phenyl . [0097] In certain other enbodi nents, A

is C3-C10 cycloaliphatic ring. Exenplary ring include
waeyasopriepyl , cycl opentyl, cyclohexyl, cycl ohr@t/ys2000029206

adamantyl. In certain enbodinents, A is cyclohexyl or

adamanyl ., n,c ta| n._enbo ts the ounds

of t he pr esengﬁdl1 ndvent S"(’)n Tave eo‘—’lnc;11 0 Oorfa%t

f cxbrhyomd s dzeatmrzsw@tﬁu@trychrrmend&)tl\g} Séile%téa
A is phenyl optionally substituted with up to two

ste iRberts, set étted fromd-C4 alkyl, C-C4 al koxy,
cyano, §1al 0, N-pyrrolidi nyI N- pi_peri d| nyI or
met hyl Bhetf GkySY SRP PR TC prenil . dntisgirgyglic, or

q@@é t ted from

. f%ﬁﬁ ﬂ%?c éif%”f%’ 56%'5\1‘! %gﬁg uspc%f’c- C (O

l\&@ast&d@t@ (Gladfertddtl Dy 58 dDedNH Ada -RICA &l K\HY or
O N(CLl-C4 al kyl)2, or phenyl optionally

Sstituted with up to two substituents sel ected from
C1 G4 al kyl, -OClC4aIkI6CN hal o, COOH, (O
RS (@) @?m@l& DKANR F©C(®>1ﬁ1| (@ Lcoap%ﬁ Kyl ),

4I%/I)2Q5£ gn one errbod|6m_=5n
(e ﬁ%%e GRS 2 pr o DO o IO MR -
for?u'é%é_RG S(0)R5, 80,R6, SORS, SO,N(RS),, SO,N(RS),,
SO,NRSR6, SO3R6, S03R®, C(O)R>, C(0)OR5, C(0)R®, C(0)ORS,
C(O)N(R6),5, C(O)N(RD®),5, C(O)N(R®R6), C(O)N(ORS)RS,
C(O)N(OR5)R®, C(O)N(OR6)R>, C(O)N(OR5)R5, C(NORE)RS,
C(NOR6)R®, C(NOR®)R®, C(NOR®)R5, N(R®),, N(R®),, N(R°RE),
NR5C (O)R®, NROC(0O)R®, NROC(0)R5, NR5C(0)R®, NR6C(0)ORE,
NRSC (0) OR®, NR®C(0)OR5, NRSC(0)OR5, NROC(O)N(R®),,
NR6C (O)NRSR6, NROC(O)N(R5),, NRC(O)N(RS),, NR5C(0)NRSRE,
NR®C (0)N(R®) 5, NR6SO,RE, NR6SO5RS, NRSS0,R5, NRSSO,RE,
NR6SO,N (R6) 5, NROSO,NRSRE, NROSO,N(RS) 4, NRSSO,N(RS),,
NR®SOoNROPR®, NR5SO0,N(R5),, N(OR®)RE, N(OR®)R5, N(ORS)RS5,
or N(OR2)RE;

RS is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, optionally comprising up to 3 R1

gsubstituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (C1-Cg)-



R (X ~yN~(Cl-C6 aliphatic)-B ((rr Oi-b. [00100] In

certain enbodinents, pis 1 d Xis a bond. In one
wenwsderent, p is 1, and X-A i§ attached to tPeT/T82000629206

adjacent to the ring nitrogen atom O, pis 1, and

Xsyd t&@*}?ﬁaﬂ&é&lﬁ‘a bong ende 40 difte o
2005/%326137 30 PCT/ US200 /0292‘%84@530101] I ceorta]ﬁ’lknégdrled

emf@hﬁglm:s a]ﬂi}f@lgj, 1% d -and@iiRr1 er{edGxyor 1G(ED)
prefera and Ais an optionally substituted
emt%%?@?] ¥ Efadaiéenbodi nents, X is a bond,

22?t 5% o %f%i%%%’oﬂaﬂp% L ey gOACSlod o
%}%%f%aéb SRR S s T R SR
Brtts ¥ Laaﬂff%ladc%q} ' 'h?%ﬁeﬂ(%ff‘fm NOEN

(é%dH ’C(éxéﬁ)éklphéﬁlc(}é%(%4éf@§hatlleQ%@5] In

certai n enbodi nents, B'is selected from optionall'y

subst i@t e £3- ﬁ@q&@lkryg ghenyl, piperidyl, or
pyrrolidi nyI Preferably, B is phenyl , cycl opentyl ,
CHEPHHEXY | ENJF : pi peri dyl . optional |y

(i) when both B; are simultaneously phenyl and X; is

CH,, then A is not 4-fluoro-phenyl, 4-phenyl-

piperidyl, phenyl, 2,4-dichloro-phenyl, 4-methoxy-

phenyl, 3,4-dichloro-phenyl, 2,5-dichloro-phenyl, 4-

nitro-phenyl, 4-bromo-phenyl, 4-methyl-phenyl, 2-

chloro-phenyl, 1-naphthyl, 3-trifluoromethyl-phenyl,

2,3-dichlorophenyl, N-morpholinyl, 4-chloro-phenyl,
3-chloro-phenyl, or 3-nitro-phenyl;

(ii) when X; is a bond or CH,, one B; is a

substituted phenyl and the other B; is

cycloaliphatic, then A; is not (C2-C8)aliphatic; and

(iii) when X, is a bond, then A; is not an optionally

substituted 6-membered heterocaryl ring with 1-3

nitrogen ring atoms.

[00169] According to one embodiment of formula
(II), X, is a bond, 0, 8, CFy, CHy, or NR. X; is CH,;, CFj,
or O. Or X, is CH, or O. In certain embodiments, X; is
CH,.

[00170] According to another embodiment, A; is an
optionally substituted C3-C7 cycloaliphatic ring. In
certain embodiments, A; is an optionally substituted
cyclopropyl, cyclopentyl, or cyclohexyl.

[00171] According to another embodiment, A; is
optionally substituted (Cl-Cl0)aliphatic. 1In certin



substituted with up to two Rl substituents. [00106]
I n sonme enbodi nents, said (ClC6 aliphatic)-Bin
wo or0s@3t -b i s seI ect ed from (AK)~N(Ak),, N POBHUS1004/029206
NSO2Ar" i ii iii ;  Wwherein: Ak is O-C6 straight
O&mbb Nedees Al yhkﬂ%@%aoﬂ&il Slddt 1@ @l dSim %%lsethyl

phenyl optionally substituted with up to two
Bpmpbbul@ﬁ%ﬂy B%%Ylt weds¥¥h up to two RI.

[001?}@91,&] Iéfl tst%n%}éEsel e%moelg(l{]r O%&pyfs)’

,oﬁ*ﬁémalfy)subé%ﬂmubﬁiy¢é CTHH(dmAp T 2eMhg OIn certain
CH(t-butyl). [00108] In some enbodi nents, i's
pREAOTIMERES orfl 11y SRFsanedtled SHbSH aited @P@@aﬂamzw ,

O%n§h %% 1. C4 alkyl). WO 2005/026137 31
P usz004/ 029206 [00109] In sone enbodi nents, X4 is

S- O, [08#73]s 0.According to another embodiment, A; is
optionally substituted C5-C12 heterocaryl ring. In
certain embodiments, A is selected from optionally
substituted triazinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, pyridinyl, thiadiazolyl, triazolyl,
oxadiazolyl, isothiazolyl, pyrazolyl, imidazolyl,
thiazolyl, oxazolyl, pyrrolyl, thienyl, furanyl,
indolizinyl, indolyl, isoindolyl, benzofuranyl,
benzo [b]thienyl, 1lH-indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, gquinolinyl, isoquinolinyl,
Einnolinyl, phthazinyl, gquinazolinyl, quinoxalinyl, 1,8-
naphthyridinyl, pteridinyl, acridinyl, phenazinyl,
phenothiazinyl, or phenoxazinyl.

[00174] According to another embodiment, A; is
optionally substituted C3-Cl2 heterocyclic ring. In
certain embodiments, A; is selected from optionally
substituted aziridine, oxirane, thiirane, pyrrolidyl,
tetrahydrofuranyl, tetrahydrothienyl, dioxolanyl,
pyrrolinyl, pyranyl, pyrazolinyl, pyrazolidinyl,
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl,
tbiomorpholinyl, piperazinyl, 3H-indolyl, or indolinyl.

[00175] According to another embodiment of formula
(ITI), each B; is independently selected from optionally
gubstituted C6-Cl0 aryl. In certain embodiments, each B;
ig independently an optionally substituted phenyl or
naphthyl. Or, each B; is an unsubstituted phenyl.

[00176] According to another embodiment, each B; is
independently selected from optionally substituted C5-C12



[00110] In sonme enbodi ments, R is hydrogen. [00111]
I n one enbodi nent, the present, i nvention provides

W@E 05026185 of forrrul al-f: RRMY N -~~X, - RNeCMUS2004/029206
| -f; wherein: isOor S Xl1is 0, S, or NR RMis

Ghe €Br&diph afiﬁ%or Phedytta Wned@bst M hiss , OPLdR

substituted wt to two substituents | ndepen entl
s@m@@m%@dww Rand RZQ’C benaBly RSt igrutes] 75 ﬁ"étln%t@roaryl

n% nE(g':p er gg (‘iysc ! lll’l%(? o) f%%L Lﬂ)ttaﬁ/e %’e 1%%%%%" rf{:.l\:I ?nd or

tic ring containin atons in eac
rmp\g:,om:lelpl sulesicht siaed ttteimnayb,m p¥razitepensentthydinyl,

selected. fromN, NH, 0; .wherei RleotlonaIIy
spst %%&%salww@?gla tRiait3 % Wo%%féf?djent |y
sek &8 g1 n%pm ot iRaz&By1 R%yr@ioﬂ?l [ﬂQﬂ&a’-ioiyl

certain enbodi nents, p i's and X is a bond. I'n one
erlbbalE prEnt Cpxélgohylan@YW@Yh, dthpestiel, t©aramel car bon

sthacenl o e Ao 1 ST ol o
benzo[b]thlenyl, 1H- 1ndazolyl ben21m1dazolyl,
benzthiazolyl, purinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthazinyl, quinazolinyl, quinoxalinyl, 1,8-
naphthyridinyl, pteridinyl, carbazolyl, acridinyl,
phenazinyl, phenothiazinyl, phenoxazinyl, indenyl,
naphthyl, azulinyl, or anthracenyl.

[00177] According to another embodiment, each B; is
independently an optionally substituted 3-12 membered
heterocyclic ring having up to 4 hetercatoms selected
from 0, 8, or NR. In certain embodiments, each B; is
independently selected from optionally substituted
aziridine, oxirane, thiirane, pyrrolidyl,
tetrahydrofuranyl, tetrahydrothienyl, dioxolanyl,
pyrrolinyl, pyranyl, pyrazolinyl, pyrazolidinyl,
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl,
thiomorpholinyl, piperazinyl, 3H-indolyl, or indolinyl.

[00178] Embodiments of R, R2, R3, R4, RS, R®, R7,
R8, and Z in compound of formula (II) are as described
above for compound of formula (I).

[00179] In certain embodiments, one B; is phenyl
with up to two R' substituents, and the other B; is
selected from pyrazolyl, pyrrolidinyl, piperidinyl,
morpholinyl, thiomorpholinyl, or piperazinyl, optionally
substituted with up to two R' subsituents.

[00180] In certain embodiments, one B; is phenyl,
and the other B; is selected from 1,2-pyrazol-1l-yl, 1-



[00113] In certain enbodinents, pis 1, Xis CH2,

CHOH, or C(O), preferably and A is an optionally
wa@awsi2diat ed phenyl. [00114] In certai n enbodi PENUS200X029206

is a bond, and A is an optionally substituted phenyl.

[[903d21 a4, Ccers akDerdodh AR Sy i b S Zay BAC modshdl inyl,
bond, and 'each A is an optionall'y substituted phenyl.
VID- Q008 ©261:87- B 20 HETY SR04/ 029006y Dol Isipenl &igmel , 2-

enbodi ts, X1.18s. or - [). -'
ST o R Sohibhbodt et B e B RS &
éﬁ@ﬁ%&é%&ﬁ@?yphe@yper%fﬂiﬂ% 4 mestangel -enhetherid sny RM 1S

- al kyl ,_optional |y substituted with phenyl. In
RrFsobidaavhy kgt (PEehBl St Aent js',pjf?ﬁﬁg nﬁﬁq SO

QHLLBI iSypptionally substituted C3-C7
§§%|oa??2%§??%$hp§%ny|, or benzyl. [00120] In sone
enbodi 0008, RMdoxClinGs & igphettiar enflf@lizdgnt n Hwre
enbodi nents, R is

hyd . 00122
cHBSHPent et o7 cHEHT TG et OGPt Ab e rRbhpokH
of formula I-g: v H B

ORYahy
N 0 ;
IIA

wherein:

Y' is O or S;

B is a 3-8 membered, saturated, moncyclic, ring
having 0-4 heteroatoms selected from O, S, or N; and

ring G and B are optionally substituted with up to
four substituents independently selected from rR1l, RZ2, R3,
R4, or RS;

provided that when Y' is S, and:

a) when B is cyclohexyl, tetrahydrofuran-2-yl, or
cyclopropyl, and ring G has 1-3 halo substituents, then
ring G has at least one additional substituent other than
halo; and

b) when B is tetrahydrofuran-2-yl, then ring G is
not phenyl, trifluoromethylphenyl, methoxyphenyl, or
tolyl;

¢) when B is cyclohexyl, then ring G is not phenyl
or trifluoromethylphenyl.

[00182] According to one embodiment, B is
tetrahydrofuranyl, piperidyl, morpholinyl, or
thiomorpholinyl.

[00183] According to another embodiment, B is C3-C8

saturated, carbocyclic, monocyclic ring. Exemplary rings



R Y11 (P-X/ NRP ~L I-g wherein: Y is O0or S5 RP
is C1-C8 aliphatic optionally,substituted with up to

wWo uw3Hd13t i t uent s i ndependent |y sel ect ed from RIT/URRN4/029206
or R3 . [00123] In certain enbodinents, pis 1 and X

| 8, @, poNd, o 1dh 08, emhadi mtn Py | %ﬁclcﬁ{&qﬁ Adis

attac%ed to “the carbon adjacent to the ring nltrogen
ad:jmﬁo}@];?tx)h s 1, and X-A |s attached to the carbon

Iagj ice&b}éﬁ % Y . i 001%4! e ert a| é}(énbom men 1%51 % is
@z’i‘yp%}ﬁ)‘@i@ﬁé}’lym&iﬂﬁ@&i FWEJI’WRl [OQ&%E]eﬁaﬂibly, ring G

certal n enbodi nents, X is a bond, and A is an

ope | Qmiai¢1ya%li§bs$¢kt>%‘%ﬂe‘aﬂ’p¢f%ﬁ'g/4th [ml%]twq] Fahg i thents
t X
a%b%%%?%%aﬁy su st [ t% phd:e:]fs;y?&l %9&911\/(0 2005?8&%137

PLIkISP 004/ 029206 [ 00127] In sonme enbodi ments, RP is
d- [%lﬂll(gsl]’ In one embodiment, compounds of formula IIA
have one or more of the following features:

a) Y' is S;

b) ring G is halo-substituted phenyl;

c¢) B is phenyl optionally substituted with halo,
cyano, C1-C4 alkyl, or O-(Cl-C4 alkyl).

[00186] According to another embodiment, the

present invention provides a compound of formula IIB:

R RB
Y'
mYNY@
N o)

IIB;

wherein:

Y' is 8 or O;

R is H, R2, or R®;

RE is C1-C6 aliphatic or a 3-7 membered monocyclic or
8-14 membered bicyclic or tricyclic, saturated,
unsaturated or aromatic ring containing 0-4 heteroatoms
in each ring, wherein each said heteroatom is
independently selected from N, NH, S, or O;
wherein each of ring G, ring H, and R® is independently

and optionally substituted with up to 4 substituents

selected from Rl, R2, R3, R4, or R5;
provided that when Y is S, and:

a) when R® is hydrogen, and ring G and ring H both
have 1-3 halo substituents, then at least one of ring G

and ring H has an additional substituent other than halo;



optionally substituted with up to two R. [00128] In
sone enbodi nents, RP is sel ec{) d from ethyl,

WO 2@s0paB7 i -propyl, n-butyl, but-2-yl, or t-bRCTUS2004/029206
i soanmyl, optionally substituted with hal o, CN, COOH,

or Cxﬁwﬁwheﬁoﬁﬂaﬁﬂh@@x&@ﬁﬁl%HPPQhHEPESastﬁ%ubstltuted
hydrogen. [00130] In certain enbodinents, p is

|Bhgny{ p0azan ﬂﬂlEEeCFtJa?’ m@#rtmiﬁmmht@r Qh@%ylz Wwed

1 OR |1 ¥ sub: phen pis 2, and
eac Alé%ﬁ%ﬁ éﬁl: 32 Ph %gr¥a| n en%bdl rrents
corrpounﬂswlménf]@er nu,d alyd]rcggelmmld)rmng Hdrse pdnferiylie with
fol | ow ng. f eatures b oge
j @eBhyhy Jea%hm?\t]?%’%h%hyjr o*}s]@ %%b% ‘h‘%vl? Sy @ﬁﬁ%rfﬂg G
el byhot | ]_§1Q@ﬁ§3PYémbsif‘ItElﬁ@é&’| with CeF POXY -1IRORra3yil . or
1- car boxy- 2- nethyl- prop-3-yl. [00133] In one

errbodl dbnvher hR° preeSeihyiln vt igma Bt phieded covsddiaded
1€RrBH£§1!'@he£K}13%/@ igs not phenyl substituted with

methyl, or 1-2 halo; and

e) when R®? and ring H are both unsubstituted phenyl,
then ring G is not unsubstituted phenyl, or phenyl
substituted with méthyl, CF;, OMe, NO,, or 1-2 halo.

[00187] In certain embodiments, ring G is phenyl
optionally substituted with up to two R'. Exemplary R1
includes C1-C4 alkyl, 0O-(Cl-C4 alkyl), halo, or cyano.

[00188] In one embodiment, R® is Cl-6 aliphatic
optionally substituted with up to 4 substituents selected
from R, R2, R3, R%, or R®. In certain embodiments, R® is
C1l-C4 alkyl optionally substituted with up to 2
substituents selected from Rl. Exemplary R® include
methyl, ethyl, n-propyl, isopropyl, sec-butyl, n-butyl,
or t-butyl.

[00189] In other embodiments, R® is a 3-7 membered
monocyclic saturated, unsaturated or aromatic ring

containing 0-4 hetercatoms optionally substituted with up

to 4 gsubstituents selected from R1l, R2, R3, R4, or RO,
In certain embodiments, R® is a 3-7 membered monocyclic

gsaturated, carbocyclic ring optionally substituted with

up to 2 substituents selected from Rl. Exemplary rings
include cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

[00190] In other embodiments, RE is a 3-7 membered

monocyclic saturated, unsaturated or aromatic ring



i-h wherein: Y isOor S, X2is O S, or NRR RQis

Cl-C6 aliphatic or phenyl, o%i onally substituted
wowak/oeq3To two substituents independently sePEDUSIN04/029206

fromRl, R2, or R3. [00134] In certain enbodi nents, p

| Sodt @ehng | 5- B hdtehaddind i remhedi pHubdt dttuted ath up
X-A is attached to WD 2005/ 026137 34 PCT/ US2004/ 029206
the <€asliost bdjeacentsdlediel rirgn M r agen rB,0m4 ,Ogr RS.

is 1, and X-A icf‘ attachegd to the car b%% adj acent to._,
tHe SFrt3Hp 1o Nt aih éfbddrienfieéMPpres pongeyglic

G 1 G, - Do At a R BIeraD] hddddro A dif hally
optionally su%st ituted phenyl. [00136] In certain

eghiogh et sl wiils v hand anskA tuenen opfdarsl | from RL.
substituted pheny]. [00137] In certain enhodi nents, p
| BXSNDERER GYS A NGHE RIRPEHEHA § MoEPhskitshlal ISF

supbsthirtigsh penyl . [00138] In some embodi ments, X2
is S d% X2 1's 0- [001391 In sonme enbodiments, RQis

Cl- CA [@0K31], optironstiler sanistd tmereds WiRtth iep at @ -tLhr eembered
iR b BT ST B0 PSRN o oo
ring containing 0-4 heterocatoms in each ring, wherein
each said heterocatom is independently selected from N,
NH, S, or O, optionally substituted with up to 4
substituents selected from R1, R2, R3, R4, or R5.

[00192] According to another embodiment, the
present invention provides compounds of formula IIC:

RB
R
AN N
O
N o)
IIC;

Y' ig O or S;

wherein:

X; is O, S, or NR';

R' is hydrogen, R?*, or R%;

R is hydrogen, R2, or R6;

R® is C1-6 aliphatic or a 3-7 membered monocyclic or
8-14 membered bicyclic or tricyclic, saturated,
unsaturated or aromatic ring containing 0-4 heteroatoms
in each ring, wherein each said heterocatom is
independently selected from N, NH, S, or O;

R® ig C1-C6 aliphatic;

wherein each of ring G, R?, and R® is independently

and optionally substituted with up to 4 substituents

selected from R1, R2, R3, R4, or R®, as defined above.



[00141] According to another preferred enbodi nent, the

nmet hods of the present inventéigon enpl oy a conpound
whanwsoge13formula (1A @ QO wherein: Y is 0, PS/USL004/029206

NR X is a bond, CH2, CHOR, C (O O C(O , NR or 0;

Ais Ob tic, . t | f chics 0
cycl ogq | phat i ot C%Qsdlsr%eé:g gjg{e}/r%m B ;le_ is0b. or,
() ifphati c)orB X,-is BR'.(a) (b) B (c) B ; each B is

i ndepe ly selected from3-7 nbered nongcyclic
or 8- 1@8?% er BRI PN ie@ac}%}er\rﬁ 2001626136
321 BEl USR0044 920206, 1588 @t &, wimnsaipirdd edv®rsubstituents

aronmatic ring containing 0-4 heteroatons in each
rs8techber etomerth 88 Rhpetet pasom? s ondependeml\cs
selected fromN NH.S or 0; Ris H R2, or RG

wAekEl n BRETRlaRY B iISqlisseMisimly Sidvdpt ilGieamapyl, n-

propyl, n-butyl, sec-butyl, or t-butyl.
[00195] According to another embodiment, R® is

phenyl optionally substituted with up to two RI
substituents. Or, R® is phenyl.

[00196] According to another embodiment, R® is C1-Cé6
alkyl. Exemplary R® includes methyl, ethyl, isopropyl, n-
propyl, n-butyl, sec-butyl, or t-butyl.

[00197] In one embodiment, compound of formula IIC
includes one or more of the following features:

a) ring G is benzyl optionally substituted with one
R1 substituent, preferably halo;

b) Y' ig S and R is hydrogen;

c) R® is C1-C4 alkyl;

d) X; is NH or NR' wherein R' is Cl1l-C4 alkyl; and

e) R® is C1-C4 alkyl.

[00198] According to another embodiment, the
present invention provides a compound of formula IID:

RBB
R X5~

YN
IID;
wherein:
Y' is O or S;
R is hydrogen or R?;

Xg 18 0, S8, or NR';
R' is hydrogen, R?®, or R®;



substituted wth up to 4 substituents independently

selected fromR, R2, R3, R4,_or R5 and Rl, R2, R3,
wW(R20050261R6 are as defined abov¥ for formula (PQT/US2004/029206

[00142] According to one enbodi nent of fornula (IA),

Y is g %Pg%isk é&&ﬁgghF% Lo QngtBeﬁeﬁﬂgggﬂnﬁehoe§cllc or

formula 0144] Accordi ng to anot her
esbddli membe véd flok oyt hic (d>:¢5\)1;r1\¢y¢lsl¢\lR S%@@tlaﬂi&}dl n one

enbodj nent, . X is_ a bond, CH2, NR 0

ALOSR HPTELES ShorreRs ehbot e N el &2 (Mayerse e
GR. cA6BOF Thilg W0eBEDH Nescle oLk Men@cﬁatcﬁr@riﬁwl a (1A,

X is CF2. According to_yet another enbodi nent of

f trAePandeny 1y xoeseat #dntromEor i MFtD7 yet anot her

eﬂbod"p}?@{r}%?% Loty %ﬁ%ﬁ%ﬁ(ﬂ {2 é_\gcghabggnta@nx@? and

anot her iment o Xis NR

Acpot dhally osabst heut edbeit mewmd bcb 40$mﬂu|$’altlé¢m’98 gelected
phenyl or a_5-6_nenbered heteroaryl, referably

pheagl RIwhBf ei RA R ro®¥|%§al 7y debsRedurRAEwi th up

to 3 Sﬂﬁi%]t uenfg cseel!*tea(m:ltﬁde od'gn%nté:‘)z XgRﬁ’s %r R@r Xg is
S. Or, Xg is NR'.

[00200] According to another embodiment, R®® is
phenyl optionally substituted with up to two rL
substituents. Or, R®™ is phenyl.

[00201] According to another embodiment, R®® is Cl-
C6 alkyl. Exemplary R® includes methyl, ethyl,
isopropyl, n-propyl, n-butyl, sec-butyl, or t-butyl.

[00202] According to another embodiment, R®® is
optionally substituted C3-C8 cycloalkyl, e.g.,
cyclopropyl, cyclopentyl, or cyclohexyl.

[00203] According to another embodiment, R®® is
optionally substituted benzyl.

[00204] In one embodiment, compounds of formula IID
have one or more of the following features:

a) Y' is S and R is hydrogen;

b) each ring G is unsubstituted phenyl;

d) Xg is NR', and R' is hydrogen or Cl-C4 alkyl; and

e) R®® ig C1-C4 alkyl, benzyl, cyclopentyl, or
cyclohexyl. \

[00205] According to another preferred embodiment,
the present invention provides a compound having formula

(ITI1):



[00148] According to one enbodinent of fornula (I1A),

Qis B. Alternatively, Qis -(5(1‘,1-06)- aliphatic-B.
w@r005QR4137 CH( B) 2. Accordi ng to "anot her enbodi neet/US1004/629206

C(B)3. Preferably, B is phenyl. 36 WO 2005/026137

PCT/ US2004/ 029206 [001491 In one embpdinment, X is a

bond, -CHOR-, or -C (O -, [ﬁOlSO] enpl ary

compounds of fornula (§A) are

a bond, CH2, or O; IS 'H substituted
phenyl; (iii)Qis Hi phenyT met hylf | Exenplary
conpounds of fornul useful || in the nmethods of

the present Apyenti N as sho@w belowin Table 1.
" [001521 Accordidg to anot her enbodi nent, the

met hods of the present invention enploy a c(&ﬁi[du'nd
having formula (IB) : A X QO wherein: Y is 0, S, or

Or a pharmaceutically acceptable salt thereof;
wherein:

X; is a bond, O, S, CHOR, C(0), C(0)O, CF,, CH,, or
NR;

R is H or R2

A; is (C2-C10) aliphatic, aryl, heterocaryl,

heterocyclic, or cycloaliphatic;

each B; is independently selected from 3-7 membered
monocyclic, saturated, unsaturated or aromatic ring
containing 0-4 heteroatoms selected from N, NH, S, or O;

wherein each A; is optionally substituted with up to
4 substituents independently selected from R1, RZ2, R3,
R4, or R5;

Rl is R6 or ((Cl-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(0O)RS,
SOpR®, NH,, NHR6, N(R6),, NROR8, COOH, COOR6 or ORS; or

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

R? is aliphatic, wherein each R2 optionally
comprises up to 2 substituents independently selected
from R, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally comprising up to 3



Xis a bond, CH2, CHOR, C(O , C(O O NR or 0; A

is aliphatic, aryl, heteroaréé het erocyclic, or
weywboaiBphatic; Qis selecte %rom B -B ; - PCT/US2004/029206

(aliphatic)-B; (a) (b) B (c) or B; each Bis

i ndependent sel ected. fr 3-7 r ocygl g4
oF SRERETEREY  crRrbS Sttty S R Lo Sy o
upsat urated or aromatic ring containing 0-4

hetéeroatonms in each ring, wherein each said heteroatom
is i ngépegdent! yosel ect ed) £¢ orodN(oNeh , Soc o) ORER i's

H R2, or R6; WD 2005/026137 37 PCT/ US2004/ 029206

wbere) orBachod (an (BS) 5, | odepemcrRPl 4y @a@dopi{ReR2) | ySRO,
substituted with up to 4 substituents independently
sekBet edof ROM RI(0)RR, B3,RRY, sOsRRS; sagmd (1RF) 5 R2ZSORB(RO) 2,
R4, or R5 are as defined above for fornula (I).

£§@}§§$%f@cgb§kﬁg £0;RPE eNdPR? MentoPbRE pr oUbARS (1 B]0) ORS,
C(O)N(R6),, C(O)N(R®)5, C(O)N(RPR®), C(O)N(OR®)RS,
C(0)N(OR5)R6, C(O)N(OR6)R5, C(O)N(OR5)R5, C(NOR®)R®,
C(NOR6)RS, C(NORS)RE, C(NOR5)R5, N(R®),, N(RS)5, N(RR®),
NRSC (0)R5, NR6C(0)RE, NREC(0)R5, NR6C(0)ORS, NR5C(0)ORS,

NR6C (O)OR5, NR5C(0)OR5, NR6C(O)N(RS),, NRSC(O)NROR®,
NREC (O)N(R5) 5, NRSC(O)N(RE)5, NRAC(O)NRORS,

NR5C (O)N(R5) 5, NR6SO,RE, NR6SO,R®, NROSO,R5, NRPSOoRS,
NR6S0,N (R6) 5, NRESO,NRSR6, NR6SO,N(R®),, NRPSONRORS,
NR5SO,N (R5) 5, N(OR6)RE, N(OR6)RS, N(OR®)R5, or N(OR®)RS;

R°® is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring, optionally comprising up to 3 Rl
substituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring, and each R’ optionally comprises up to 2
substituents independently chosen from H, (C1-Cg)-
straight or branched alkyl, (Cp-Cg) straight or branched
alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)p-Z;

7 is selected from halo, CN, NO,, CF3, OCFz, OH, S-

aliphatic, S(0)-aliphatic, SOp-aliphatic, NHy, N-



[ 00154] According to anot her enbodi nent of fornula

(IB), Y is 0. [00155] Accordé'c?wg to anot her enbodi nent
wotosoeerata (I1B), Y is NR 0156] Accor di ngp€DUSI84/029206

enbodi nent of forrmula (I1B), X is a bond, CH2, NR, or

0.-O 1S . . ' {.0s @ r
SHORRAERE  of (ForanTal (19 M EFBRORI R0 ¢iproc-
ygiignot her gpbediBmaofcf ol a (1B), X is a bond.
Accof di ng fo yet another enbodi nent of fornula (IB),

Xis QQBAQ§O£_1QI@@11£@ y&bp angtdesuerbodi ment  of
formula (IB), X is NR [00157] Accordi ng to anot her
PBodi ARt tBrtformula (1B), Ais phenyl or a 5-6
manber h ryi r hepy rej LS
opti ona? y%%%g}t&l tlust éadmo\ﬁd?h%gieyt]ag %gségg}qﬁ%ugﬁgs&é other
sB] eict et dinmemikly,l R heRB A drs mt :{ 00158] According to
anot her embodiggent of formula (1B), Qis B

Al ternatively, le-(CI C6)- aliphatic-B. O, Qis
CH(B) 2. Accordi o anot her enbodinent, Qis C(B)3.
Preferably, NB i henyl . [00159] Preferred conpounds
of formgla I e those wherein: (i) X is a bond,
CH2, or \; &Hi) A is optionally substituted phenyl;

; and
(ii) when ¥X; is a bond, then A; is not an optionally
substituted 6-membered heteroaryl ring with 1-3

nitrogen ring atoms.

[00206] In certain embodiments, According to
another embodiment of formula (III), X; is CH,, CF,, or O.
In another embodiment, X; is a bond, O, 8, CF,;, CH;, or
NR. Or, X, is CH, or 0. Or, X; is CH,.

[00207] According to another embodiment of formula
(ITII), A; is an optionally substituted C3-C7
cycloaliphatic ring. In certain embodiments,, A; is an
optionally substituted cyclopropyl, cyclopentyl, or
cyclohexyl.

[00208] According to another embodiment of formula
(ITI), A, is optionally substituted (Cl-Cl0)aliphatic. 1In
certain embodiments, A; is optionally substituted methyl,
ethyl, propyl, butyl, pentyl, or hexyl.

[00209] According to another embodiment of formula
(ITI), A; is optionally substituted C6-Cl0 aryl ring. In
certain embodiments, A; is optionally substituted phenyl
or naphthyl.



(iii) Qis diphenylnmethyl. W 2005/026137 38

PCT/ US2004/ 029206 [ 00160] Accgrdi ng to anot her
weedsaz¢rent , the nethods of t'he present i nvenP¢DNS2004/029206

enpl oy a conpound having fornula (1C) : Q wherein:

I s @i—@] or &I\%oégq% é %'&%%’}e%qgﬁﬁllﬁe%tb%d’formula

a[IZDIl)aI i 2y, m;ﬂgtﬂwﬁéﬂ(yarsyalbsthemwcsﬂél Cd2 beteroaryl
cyel oal i phatic; is selected f

( Jrril%hatf Rycgtal ?mb?(%])m?rg‘i Z\B is sﬁle(c%éd B i s

| Bgepenseny | yuisst pedesh fiom Srri 1 Wmmnomjm@rnyl
8-14 nenbered bicyclic or tricyclic, saturated,

upiset de at el orPTéJFJeﬁﬁdWJe r'?hﬂga%ﬂoﬁfﬁ%iﬁ ngoLagolyl,

ih‘%’t‘g‘ﬁ %& %Ileﬂt y se ct ed\Ml%[ el ﬁ@@a{ﬁﬁﬁolatsom
Fthf&zobylF@oxazolyl pyrrolyl, thlenyl furanyl,
indolizinyl, indolyl, isoindolyl, benzofuranyl,

benzo [b]thienyl, 1H-indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, quinolinyl, isoguinolinyl,
cinnolinyl, phthazinyl, quinazolinyl, quinoxalinyl, 1,8-
naphthyridinyl, pteridinyl, acridinyl, phenazinyl,
phenothiazinyl, or phenoxazinyl.

[00211] According to another embodiment of formula
(ITI), A; is optionally substituted C3-Cl2 heterocyclic
ring. In certain embodiments, A; is selected from
optionally substituted aziridine, oxirane, thiirane,
pyrrolidyl, tetrahydrofuranyl, tetrahydrothienyl,
dioxolanyl, pyrrolinyl, pyranyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, 1,4-dioxanyl, morpholinyl,
1,4-dithianyl, thiomorpholinyl, piperazinyl, 3H-indolyl,
or indolinyl.

[00212] According to another embodiment of formula
(ITI), each B, is independently selected from optionally
gsubstituted C6-C10 aryl. -In certain embodiments, each B;
is independently an optionally substituted phenyl or
naphthyl. Or, each B; is an unsubstituted phenyl.

[00213] According to another embodiment of formula
(ITI), each B; is independently selected from optionally
gsubstituted C5-C12 heterocaryl. In certain embodiments,
each B; is independently and optionally substituted C5-C7
heterocaryl. Or, each B; is independently selected from
optionally substituted triazinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, pyridinyl, thiadiazolyl, triazolyl,



wherein each A and B is independently and optionally
substituted with up to 4 subs§§tuents i ndependent |y

waelsorad’ from RL, R2, R3, R4,"7or R5; and Rl1l, R2T/URBI04/029206
R4, or R5 are as defined above for fornula (1). V\D

39 0 61.
e S

Ackbadbhyl t conmePhEt e@djb?dfplfxéht @11¢1@)Y1mi faura(m@ Y

f%?&rﬁ} %\QQ%D?% , %&8421 \F éfg@@%ﬁkﬁ%{?@ ng anot her
iEEg?gFﬁhthDén?DrnHHalndéfblyDQIbemmimﬂﬁhzmlﬁ}ﬂ

th di f | ,
ook et by Bl T Uy Ly R nLrY b BT
fg%HH5§1ﬁ§£§ pﬁ%h§z§n§?ndqu£ﬁazgﬁiﬁ%oc}ﬁﬁﬁnexélanQ'31 8-

O-. According to yet another di nent  of
foepbthyvei€inyX i Btoridient di prrhazgby]l amehbdinyl,

CTREHTRR O LR L 0k APESSLadespr o 1o
angphthphbesedl bay el oaryhnthpseéryhbl y phenyl, wherei n
Ais 0&9I onal ly substituted wth up to 3 substi t uent s
sel ect 4lom RIccqeding tgranppther embodiment of formula

(III), each B; is independently an optionally substituted

3-12 membered heterocyclic ring having up to 4

heteroatoms selected from O, S, or NR. In certain

embodiments, each B; is independently selected from
optionally substituted aziridine, oxirane, thiirane,
pyrrolidyl, tetrahydrofuranyl, tetrahydrothienyl,
dioxolanyl, pyrrolinyl, pyranyl, pyrazolinyl,
pyrazolidinyl, piperidinyl, 1,4-dioxanyl, morpholinyl,
1,4-dithianyl, thiomorpholinyl, piperazinyl, 3H-indolyl,
or indolinyl.

[00215] Exemplary embodiments of R, R2, R3, R%,

RS, R6, R7, R8, and Z in compounds of formula (III) are
as described above for compound of formula (I).
]00216] According to another embodiment, the

present invention provides compounds of formula IV:
v R
-
A—-X N._ _B
PR
]
IV;

wherein:

B ig selected from:



[ 00166] According to anot her enbodi nent of fornula
(109, Qis B. Alternatively, is -(Cl-C6) -

wa@bkioplhaiBT-B. O, Qis CH(B)Z." According to amor/is2004/029206

enmbodiment, Qis C(B)3. Preferably, B is phenyl.
[00167] Exenpl/aFy conpounds of forrmula (1C) are those
wherein: (i) & Xis a bond, -CHOR-, or -C(O-; (ii)

each A is apti/onally substituted phenyl, (O -C6)
al i phatic, ®or 3 (iiig} C_E_L-S i onal |y substituted
phenyl, (Cl1- al i phati c, " of diphenyl nethyl. 40 WO

2005/ 026137 P82004/ 029206 [00168] According to
anot her enbodi ment, the present i‘nvention provides a
conpound havingiformula (11)(ii)pr a pharmaceutically
acceptabl e salt thereof; wherein: X1 is a bond, 0, S,
QMoREeERf0) , C (O O CF2, CH2, or NR Ris Hor R
Al is (C2-G0)gahighagicynaryl, heteroaryl,

het erocyclic, or cycloaliphatic; each Bl is

i ndependent Ky iselG®cired from 3-7 nenber ed

[00217] According to one embodiment, X; is O. Or,
X3 is S.

[00218] According to one embodiment, B is structure
(1) above. Or, B is structure (ii) above.

[00219] According to another embodiment, R is
hydrogen.

[00220] According to another embodiment, Y' is S.
Or, Y' is O.

[00221] According to another embodiment, the

present invention provides compounds of formula V:

R
.
)T
V;
wherein:
Y' igs O or §;

B is selected from:

_(AK) o AAK)N
‘.{(Ak)\ N e SN /\‘ S '\(/\Il\j ‘
% “SOLAY
(1) (ii) (iii) ;
wherein:

Ak is Cl1-C6 alkylidene;

X, is CH,, O or S;

Ar' is phenyl optionally substituted with up to two
R'; and

B is optionally substituted with up to two R'.



nmonocyclic, saturated, unsaturated or aromatic ring
contai ning 0-4 heteroatons 391179‘“ ed fromN, NH S, or

w@ 2008024187 n each Al is optionally substituted BT/HS2004/029206
to 4 substituents independently selected fromRl, R2,

R3, 028] RSinRLoke Q¥BodRRells, Ak i lected f
((c1- )azl){]phat inc) n- Y, nois (e) ors'l; Ylisssre]aleg, N

NCR;, CFB(CHRDR3C (OHy) SREH (8(td),RE, (EtSep REH (NHRromwRE, CH (i-

) 2,... NRGR8 (R8 , ORG; two R1
gﬁr ] %%élﬁ?bﬁ%gs at%ﬂ?uﬁé%e%ﬁ:bg%]f gée}}ftfort ) -
1, 2- rejopyrHnedigXpofie bmbogt hehe’ednexy 1 sVWohenyl
2005/ 026137 41 PCT/ US2004/ 029206 R2 is aliphatic,
whet epna bhy hs Wos oht wopdl With domde i €k ¢h 2Bpl, or O-(Cl-
subst | ts independently selected fromRl, R4, or
R{gg %ﬁfgpa cycl oali phatic, aryl, heterocyclic, or

het er opR24]r i NG ropicreN@dbpdderpitisSi by Up €B, 3 X, is S.
substituents, independently selected fromRl, R2, R4
oPT R B 9s OR5, OR6, OC (O R6, OC (O R5,

oo g™ S A B
SO02R5, [08024) (RGn 2:erS2M (REodmenSe2NBERE, 2S03R6,s a bond,
Sgggséagéo Rgé gégggggll§xg%ggﬁigﬂgzgsghenyl.

[00227] In other embodiments, the compounds have one
or more of the following features:

a) Y' ig S;

b) R is hydrogen;

¢) p is 2, X is a bond, and each A is phenyl;

d) B is ring (iii) above, wherein Ak is CH(CHs)
and Ar' is phenyl optionally substituted with halo, C1-C4
alkyl, or O-(Cl-C4 alkyl).

[00228] According to another embodiment, the present

invention provides a compound of formula VI:

v R

\ Z——N\H/B
O

VI;

Y' is O or S;

R is hydrogen or R?;

B is phenyl, 3-7 membered, monocyclic,
saturated, carbocyclic ring, or 3-10 membered saturated
or unsaturated, monocyclic or bicyclic heterocyclic ring

having up to 4 heteroatoms selected from O, S, or N, or



AON(R6) 2, C{ON(R5)2, C(ON(RSR6), C(O N(OR6)R6,

C(O N(OR5) R6, C( O N(OR6) R5, ) N(ORS) R5, C( NOR6) R6,
W@MNERS)IRE, C(NOR5) R6, C(NOR5)R5, N(R6)2, N(R5PCT/US2004/029206

N(R5R6), NR5C(O R5, NR6C (O R6, NR6C(O R5, NR5C (0)

%alNR@%Qe%@nO@%ﬁ& Qr %@c c':\R@@ K@e%yﬁ%ﬁg
(O OR5, NR6C (O N (R6) 2, %)NRSRG

NRETLIEY NERS}.2, 4 NRSTETh AL RB3 2se S, or N;

RGN SR -

h%%pg ﬁ@%% w1QEB§E2€EE£@su$E§E¥E@%€§)3@1@&@@@)f@bm R,
) RS ORS5)R5,” or N(ORBS)R6; R5 is a

cyel oaBi phéti exr ”Pyl, heterocyclic, or heteroaryl
ring, H;l)tlonally conprising up to 3 Rl substituents;
R6 is oisabxphaRﬁcor\M(lé@HmF@lMabna} hyY;conprises
a R7 substituent; R7 is a cycloaliphatic, aryl,

het er oBy&Fki 8, c6r Liheteroaryl ring, and each R7

optional |y conprlses u S tituent

i ndepehdéfit P§LlenoSEn NB@m @F3((§8%3 %%gl O%é@%%GﬂfZ
PCT/ US2004/ 02920 strak?ht or . anche Iléy O%)
sBPaR§ht NBe  bNEREhel (R3] RenlR® %r' AN K r?yI' OOH COOR™ or

1, 2- net hyl enedi oxy, 1,2- ethylenedioxy, or (CH)n-2Z; Z
i 6RSel ected from halo, CN, N2, CF3, OCF3, OH, S

al i phati c, O -al.iphatic, ,S02-aliphatic, ,
P two R§(o% adjgcent ring atomg takenhﬁggegkzr, form

1,2-methylenedioxy or 1,2-ethylenedioxy;

R2 is aliphatic, wherein each R2 optionally

comprises up to 2 substituents independently selected
from R1, R4, or R3;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heterocaryl ring optionally comprising up to 3
substituents, independently selected from R, RZ, R% or
R5;

R4 is OR5, OR®, 0OC(0)RE, OC(O)R>, OC(0O)ORS,
OC(0)OR5, OC(0)N(R6),, OC(O)N(R5),, OC(O)N(R®R®), SR®,
SRS, S(O)R6, S(O)R5, SO,R6, SO5R®, SO,N(RS),, SO,N(RS),,
SO,NRSR6, SO3R6, S03R5, C(0)R5, C(O)OR5, C(O)R®, C(O)ORS,
C(O)N(R6)p, C(O)N(RS)5, C(O)N(RSR6), C(O)N(OR®)RS,
C(O)N(OR5)R6, C(O)N(ORE)R5, C(O)N(OR5)R5, C(NOR6)RS,
C(NOR6)RS, C(NOR5)R6, C(NOR5)R5, N(R®)5, N(R®),, N(R®RS),
NR5C (0)R5, NREC(0)R®, NR6C(0)R5, NRSC(0O)R®, NROC(O)ORS,
NR5C (0)OR®, NR6C(0)OR5, NR2C(0)ORS, NREC(O)N(R®),,

NR6C (0) NRSRE, NRO6C (O)N(R3)5, NRSC(O)N(R6)s5, NROC(O)NRSRS,



al i phatic, N(aliphatic)2, N(aliphatic)R8, NHRS,
N(R8)2, COOH, C(OQ-aliphat i5‘§' or O-aliphatic; and
WOORB00582@B7 anmi N0 cappi ng group. ~“provi ded t hat :P(CT/}ISM)I{]4§0129206

both B. are sinultaneously phenzl and X, _is '
en ri
phen (f‘ )%ng??cm%ﬁg%qﬁ;ﬁ% Or?éﬁf i‘fﬁ S;ﬂ%é%e l%ggozR
h
3 itFo- rﬁrﬁe%ﬁ f,ﬁﬂ%’ésr%ﬁ%%&? (ﬁ ﬁ‘ﬂﬁSSOZN (R®) 2,

2@@%@&\&@%@%%0@@{ -fcm@%’] ;ﬁ%;ﬁgqy OR5)R5,

3Ch|1€<:%(?3|23 or 3-nitro-phenyl; (ii) when X1 is a

botd ione BL is a substitut ed phenyl (and t;we
ot her i L al_i-p then_ Al i s not

al i phatl C; S'Sandyccy(cq‘o h\ﬂ%lgﬁ I PEYg b&%‘erﬂ?@'ﬁl,&lcll §r
n onal [ ed h er,o
r?%gt%rvtot%t%t}}l rjlﬁﬂr%%/tr g%tnrallggegtogl 1 cgo%& ng

t sudre igvsodisvent of fornula (11) , X1 is a bond, O,
S CF2, CH2, or NR. X1 is CH2, CF2, or 0. O X1 is
cH2 or R isn Hc@rrt &l pdaléd neheseix, RS spteHRally

00170]. Accor o anot her enbodi ment, A is an
E)fftomé) atey Su %f‘ﬁ?ls@&t@né'i cycloal i phatic ring. In

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (C1-Cg) -
straight or branched alkyl, (Cy-Cg) straight or branched
alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)p-Z;

Z is selected from halo, CN, NOy, CF3, OCF3, OH, S-

aliphatic, S(O)-aliphatic, SO5-aliphatic, NHy, NH-

aliphatic, N(aliphatic),, N(aliphatic)R8, NHR®, N(R®),
COCH, C(0)O(-aliphatic, or O-aliphatic; and

R8 is an amino capping group.

[00229] In certain embodiments of formula VI, when
R is hydrogen, then the following compounds are excluded:
a) B is not quinolin-2-yl or 1,2-dihydro-2-oxo-quinolin-
4-v1;
b) when G; and G, both are phenyl, and Y' is S, then B is
not 1,4—benzodioxih—2—yl, cyclopropyl, cyclohexyl, thien-
2-y1, 1H—thieno[2,3-c]pyrazol—1—pheny1—3—methyl—5—yl, 5-
methyl-thien-3-y1, 2,5-dichloro-thien-3-yl, 2-phenyl-
quinolin-4-yl, furan-2-y1, thien-5-(4,5-diphenyl-2-
thiazolyl-carboxamide) -2-vy1, benzo [b] thiophen-2-y1,



certain enbodi nents,
cycl opropyl, cycl open

W@\e@s/02i18Yy t o anot her

substituted (A-AOa
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nmet hyl , et hyl,

£H§E¥Kﬁ§%@¥§ﬂf@%&ﬁbxéﬁldé) 6- yl

'S an optionally substituted
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[00171]

S opti oPEl/U$2004/029206
tin 43 WO
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4H-1-

propyl ,

sylbst a1ut edephepytant 3 -yapht hyt - 1 {9173}y Awe-o3 04 ndf hypdro-

anot her enbodi ment, A
C3-e12-heYeioaryl rin
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opti onal
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certai n enbodi ments,

y substituted
Ais

sel egted érQﬂkPRL'%%%hlﬁresﬁﬁéhyEUtgﬁdt&“aébnbl then B is

pyrazinyl,” pyrim

di nyl ,

pyri a2|nyl

pyridi nyl,
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yl, pyrrolyl,
|30|ndolyl,

b’ : b | v] ”nnrlrul ﬂyLmMII“A,
i i nol’ i ”x"lth32|n i qui nazoBi nyl:;
qus noxali nyl 1 8- naéhMﬁbedlnyl pté%ﬂﬁrmmlen 5- Yl or
acridi nyl, phena2|nyl, 2,5-dichloro-thien-
3-vyl
S Ph or 3,4- 3,4-dimethyl pyridin-3-yl
dimethyl phenyl or Ph
phenyl
S 3,4-dimethyl Ph pyridin-4-vy1
phenyl
S 4-Cl-Ph Ph thien-2-yl
S 3,4-dimethyl Ph pyridin-4-yl
phenyl
S Ph 4-Me-phenyl thien-2-yl or
benzothiazol-2-y1l
S 4-NO,-Ph or 4- |Ph or 4-OMe-Ph |thien-2-yl or furan-
Me-Ph or 2,4~ 2-yl
dimethylphenyl
S 4-OMe-Ph or 4 -NO,-Ph furan-2-yl or thien-
2,4- 2-yl
dimethylphenyl
S 4-OMe-Ph or Ph | 4-OMe-Ph furan-2-yl or thien-
2-yl
S Ph 4 -Me-Ph furan-2-yl
S Ph 4 -Me-Ph S5-nitro-thien-2-yl
S 4 -Me-Ph 4-Me-Ph 2-chloro-pyridin-3-
vl
S Ph 4 -Me~-Ph 3-chloro-
benzo[b] thiophen-2-
vl
S 4-Me-Ph or Ph | 4-NO,-Ph thien-2-yl or furan-
2-vyl
S 2,4- 4-~NO,-Ph pyridin-3-yl or
dimethylphenyl thien-2-vy1
s |4-cl-Ph 4-NO,-Ph thien-2-yl
S Ph or 2-OMe-Ph | 2,4-dimethoxy- | 1lH-indol-2-yl.
or 3-OMe-Ph or | phenyl
4 -OMe-Ph




phenot hi azi nyl, or phenoxazinyl. [00174] According to
anot her enbodi nent, Al is oghionally substi tuted
w@30SX1Bet erocyclic ring. In certain enbodi nMREL/ES2084/029206
is selected fromoptionally substituted az% i di ne,
oxirane, thiirane, pyrrolidyl, tetrahydrofuranyl,

tetrahydrothi enyl, dioxolanyl, pyrrolinyl, Egrangl1
Py adled Y| | 1pyP azdl ivdiche, 2arei peEhdphgnyl, en B 1s not
1, 4-digpxanyl, norpholinyl, 1,4-dithianyl,

thio rphglinyl, pi perazinyl, 3Hindolyl, or
i nd /Tnl \ [ 00175] According to anot her enbodi nent of
f or mul ), each B, _is independently selected from

dﬁ?ioﬁglly substituted C6-C10 aryl. In certain
enbodi ments; each Bl is independently an optionally

subst i fogtse] phenylor eniRiitdddr, @, agach, Bard soéth
unsubsti tuted phenyl. [00176] Accordiqg to anot her
epbody hent O ea@®CiBl 1§ sind | 3% PRI B Fdm

g%%%g%&&'?%%g%%t%% @ £12, 0 2001026031 ded £rom

teroaryl ring. In certain
ehbbdj rent8l-eachlBtlis independently and optionally
substituted C5-C7 heteroaryl ring. each Bl is

ndepellIeRtl y sol GRS GO 197 SabdEFutgy B LS
tﬁhéﬁ&fy%ptPaﬁéfiyyéub§ﬁqéﬁﬂé%IW4th By ridazidydubstituents
pyridinyl, thiadiazolyl, triazolyl, “oxadiazolyl,

i setdchedl fromphadeol §1;C4 netewbl yP- (CiiFazalkyl) ., COOH,
%8O ca PYILAY! R Loy, furanyl,

[00232] In other embodiments, B is 3,4-
dichlorophenyl, 4-chlorophenyl, 4-methoxyphenyl, 4-
methylphenyl, 2,6-difluorophenyl, 2-methylphenyl, 3-
methylphenyl, phenyl-2-carboxylic acid, 2-chlorophenyl,

4 -cyanophenyl, or 3-methoxyphenyl.

[00233] In another embodiment, B is 3-7 membered,
monocyclic, saturated, carbocyclic ring. Exemplary rings
include cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

[00234] In another emodiment, B is a 3-10 membered
saturated or unsaturated, monocyclic or bicyclic
heterocyclic ring having up to 4 heterocatoms selected
from O, S, or N. Exemplary rings include
tetrahydrofuranyl, thienyl, or pyrrolyl.

[00235] In another embodiment, B is a 5-10 membered
monocyclic or bicyclic heterocaryl ring having up to 4
hetercatoms selected from O, S, or N.

[00236] According to another embodiment, the

present invention provides a compound of formula VII:



i ndol i zinyl, indolyl, isoindolyl, benzofuranyl,

benzo[ b] t hi enyl, 1Hindazolyl, benzinidazolyl,
whewshilazol yl, purinyl, qui nolqznyl , 1 soqui nol PEIUS2004/029206

ci nnol i nyl, phtha2|nyl qui nazol i nyl, qui noxal i nyl,

1, 8- naphthyrldln pterldlnyl car bazol yl ,

acridinyl, phenag phamothﬁm2|nyl phenoxazi nyl ,

i ndenyl, naphthy r anthracenyl [00177]
di nt Beach Bl is

Accordlng to anot her
I ndependently an o sha Iy Substituted 3-12 membered
G;Jng up to 4 heteroatons sel ected

heterocyclic ring
fromO, S, or NR certain enbodi nents, each Bl is

i ndependent |y sel ected frommptionally subst i t ut ed
aziridine, oxirane, thiirane, pyrrolldyl
téﬂFﬁﬁVﬁ?ofuranyl t et rahydr ot hi enyl , dloxolanyl,
pyrroll NI RYQgﬁgi pyrazolinyl, pyrazolidinyl,
plperl oxanyl nmor phol i nyl, 1, 4-dithianyl,
t hi orer:)hcsl |hy;d1;ogmrpe1raza nyI 3H-i ndol yI or

i ndol 0 di t f R1,
R Ry R el O T o P S T SO e gglth up
daﬁﬁrjkgﬂbsﬁﬂ%ﬂé%t&@ﬁrﬁﬁﬂ%ﬁ&ﬂ&ﬁﬂﬂ&'%%ﬁ@@t%d(&kon{9@17§§

In_certain embodinents, one Bl i's phenyl wth up t

t b i R1 substituents, and t he other Bl |s sel ect ed
fromp I yrroI i peridin ,
nnrpho%%rl ﬁﬂﬁw ﬁorpﬁgﬁb%heFegf gﬁﬁgF Fﬁfv saturated,
optamdmadtolic ring, or 3-10 membered saturated or

unsaturated, monocyclic or bicyclic heterocyclic ring
having up to 4 heterocatoms selected from O, S, or N, or
5-10 membered monocyclic or bicyclic heterocaryl ring
having up to 4 heteroatoms selected from O, S, or N;

wherein each ring G;, G;, and B is independently
substituted with up to 4 substituents selected from RI,
RZ, R3, R%, or R5;

Rl is oxo, R6 or ((Cl-C4)aliphatic)p-Y

nis 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR6, S(0)R6
SOoR®, NHp, NHRS, N(R6),, NRO6RS, N(R®)2, 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 optionaliy
comprises up to 2 substituents independently selected
from R1, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally comprising up to 3



substituted with up to two Rl subsituents. [00180] In
certain enbodi nents, one Bl igs phenyl, and the other

w®lsm2@aet ected from 1, 2-pyrazol -1 -yl, 1 WO 20PST1/02808029206
45 PCT/ US2004/ 029206 pi peri di nyl,

38%%%?%%%%%%/ :l-%?%éﬁéﬂ nyj[ %el@({hﬁ&fq o] perl o]IanyIRéL ot

psmethyl -1 -pyrrolidinyl,

3- hydroxynethyl-l-plperldlnyl 4-

car boethoxy-drPj peR® ,dlaitytonélﬁm’ﬂdﬂw -1 piqee(o)dbry) , 1-
pyrrolidinyl, 4-(pyrimdin-2-yl)-1-piperadinyl, or 4-
hydt@XQR i pe@ctmmmﬂgmmyomwbﬁ-)cg,ngmto)ahm%) SRE,
enbodi nent, the present invention provides a conpound
o$R3 pretbERE | A8 (OIS whep gD, SOARI S AN (R) B iSON&RDY 5,
nmenber ed, saturated, noncyclic, ring having 0-4

hetex M@nsscs?e;k@pt@@gﬁ one 00) 8%, ar (N,ornd ¢ ()P G @) OrRS,
B are optionally substituted with up to four

S@*b@INm@ﬁi s ¢ (oependient | ¥ (oar aeied f rom Ri(of®)RR3,
4, or R5; prOV|ded t hat mhen Y is S and: a) when B

I é(é)/ﬁk@ﬂéﬁe?(ﬁ(d; é@éh@twﬂ% PEBI el @ Y ORDIRS CYEheREDORYS ,

ring G has 1-3 hal o substituents, t hen ring G has
a¢: (N@RétR@necad@M)m@alcsmm)m@;erw Rﬁ)l‘gi‘,r N R 5, N(RSR®),
NR5C (0)R5, NR6C(0)RS, NRE6C(0O)R5, NRSC(0)RE, NROC(0)ORS,

NR5C (0) OR®, NROC(O)ORS, NR5C(O)ORS, NROC(O)N(R®)g,
NR6C (0)NRSRE, NR6C(O)N(R5)y, NRSC(O)N(R®),, NRSC(O)NRSR®,
NR5C (0)N(R5) 5, NR6SO,R6, NR6SO,RS, NR5SO9R®, NRSO,RS,
NR6SO,N (R6) 5, NRESO,NRSRE, NRESO,N(R3),, NROPSO,N(RE) g,
NR5S0,NR5R6, NRS5S0,N(R5),, N(ORE)RE, N(ORE)R®, N(ORS)R>,
or N(OR5)RS;

RS is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, optionally comprising up to 3 R

substituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring, and each R’ optionally comprises up to 2
substituents independently chosen from H, (Cy1-Cg)-

straight or branched alkyl, (Cy-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)np-2

Z is selected from halo, CN, NO,, CF3, OCF3, OH, S-

aliphatic, S(0)-aliphatic, SOg-aliphatic, NHp, NH-



hal o; and b) when B is tetrahydrofuran-2-yl, then ring
Gis not phenyl, trifl uoromeét hyl phenyl,

woreakoxeiphenyl , or tolyl; c) V\/nen Bis cycl OhB&T/1S2004/029206
then ring Gis not phenyl or trifluoromnet hyI phenyl .

ratﬁ;%lcg‘?lc}ﬁg p| per%”d Pa('jl rp o(TEsn%/l 8’ N(R") 2,
%@ﬁof@t@ d>gy$11£££z9clclg§ (@Iﬁlgglattﬁ@noér&?r

odi nent sat ur at car bocycl ic,

nMONOCYRS i Ls I AN JamEASNPhES Ynd | drgsu¥O 2005/ 026137 46
PCT/ US2004/ 029206 i ncl ude cycl oprmﬁyl cycl opentyl,

cycl ohé¥337] or IreyrsieolReprapimgrso KEeBdiHg + hen each
an t nb n e ti I

(?:i tu édg\%l {Tﬁ IS-QE hb g}:% Y, HrP%én%E i gﬂgpﬁ/%ﬁal ly
slmpdfdagehhﬁdtm;mh]aupstmtv\m fslﬁ)slt:'rimmtrhcsxyzshaémpl ed from

hal o, cyang, O -C4 alkyl, or O (C Kyl 00185
I'n oneloé%fﬂdl nert O%rﬁj@?ﬂﬂﬁé“ed"ft('f &A%Jr% ¢F A X hi: ]éYJone]

BT 0 LR Rt VEERion)fopk gt i
optcenatVy, substtylt e@lr wE thutwl o,

[00239] In one embodiment, B is optionally
substituted phenyl.

[00240] In another embodiment, B is 3-7 membered,
monocyclic, saturated, carbocyclic ring. Exemplary rings
include cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

[00241] In another emodiment, B is a 3-10 membered
saturated or unsaturated, monocyclic or bicyclic
heterocyclic ring having up to 4 heteroatoms selected
from O, 8, or N. Exemplary rings include
tetrahydrofuranyl, tetrahydrothiophenyl, pyrrolidinyl, or
piperazinyl.

[00242] In another embodiment, B is a 5-10 membered
monocyclic or bicyclic heteroaryl ring having up to 4
hetercatoms selected from O, 8, or N.

[00243] According to another embodiment, the

present invention provides a compound having formula I':
)
Y_ _N
Q
oy
N o)
II

or a pharmaceutically acceptable salt thereof;

wherein:



cyano, O-C4 alkyl, or O-(C-C4 alkyl). [00186]
Accordi ng to anot her enbodi rrgﬁrgt the present
WO poosfd16n provi des a conpound of formula || B: PERURB04/029206
1B, wherein: Y is Sor 0 Ris H R2, or R6; RBis
Cl-C6 @] i phatic,or s 7 nber.ed no fc or 8-14
merrber%d g? 2<§/'C|SI;'C %f 1t%ﬁ C;Egl%%,}?’sa ur a?c%%é’
unsat ur ai €ds osh&fiplredt C5 +§ ngermiodted niygl e phatic ring;
heteroatons 1in each_ ring, wherein each said
het er dat bin $elediRRpEFdBnt |y selected fromN, NH, S,
or 0; wherein each of ring G ring H @nd RB i g
i ndependent | and optionally substitpted with|up to 4
subStig uent.sS_sel RE, R2 , R4, _or [R5; )
progi ed thag \%ﬁgﬁég%ﬂgﬁ%madﬁé a) v]ﬁn RB i B
hydrogen, and ring G and ring H both ave 1-3 jhalo
subs)t uents, then gb)least one of @yng G andBidp H
has an additional substituent other than halo; 47 W)
2005/ 026137 PCT/ US2Qp4/ 029206 b) when RB is hydrogen
and rilhg His unsubistituted phenyl, then ring Gis
not phenyl or phenyl substitute b RO
% ; g ; %—R ;or Bla/\xz/

B X—RN
(e) (f) (9) (h)

each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
saturated, unsaturated or aromatic ring containing 0-4
heterocatoms in each ring, wherein each said hetercatom is
independently selected from N, NH, S, or O;

wherein each A, B, and C is independently and

optionally substituted with up to 4 substituents

independently selected from R1, R2, R3, R%, or R>;

R® is -OR®, -SR®, or -N(R™®);;

each R® is independently hydrogen, Cl1-Cé aliphatic,
or a 3-7 membered carbocyclic or heterocyclic ring,
gsaturated or unsaturated ring, having up to 3 heterocatoms
selected from O, N, or S, wherein each R® is optionally
substituted with up to 3 substituents independently
selected from R', R* or R’,

each R™ is independently hydrogen or Cl1-Cé aliphatic
optionally substituted with up to 3 substituents
independently selected from R', R* or R’;

wherein up to two methylene units in R® or R™ are

optionally replaced with -CO-, -CS-, -COCO-, -CONR-, -CO,-



with nethyl, CF3, -Ove, N2, or 1-3 halo; c) when RB

is hydrogen and ring His pheé%yl wth nmethyl, 1-2
woreiokioxe13or 1-2 hal o substituents, then ring (GCT/ES1904/029206

phenyl substituted with CF3 or 1-2 halo; d) when RBis

Lo Anciag, H poenyLabsid i uCedonl. h bdtrl, Lbey -

ring Gis not enI substituted with methyl or 1-2
h20 o; - .e)- I\Wr'ren —ﬁ@zﬁﬂd, r NRgO+t arexr bOtRBQUNRUbSE t ut ed

h
henyi 2 dberi FoReR ke oRCHRr RS e SR sty 5 2
halp. mérawﬁaa }hét@ﬁé;&tncerﬁmdtmcsarﬂ ngi 1§y | sorpteaimyilng

optionally substituted with up to two Rl. Exenplary Rl
i ¥R tRIes FAteORYT @?‘Eﬁe@@“&ﬂ) Nhfl®o,Sorv Pt%%ﬁ%d"

[ng‘éa.‘l‘llll PQeOI?IE'%’cSQ TBPtaubB 1 Suilda Grald RS 2

optional |y subs ted with up to 4 substituents
sw]e&:teiduemt@mﬂlecmd Ram Rzlxo rr REZ-danl indratai ) - Y

enbodi gent s, aI K I [

with ¢ 2% %DStI llfer?ts del ct gjglafﬁgfa ﬁgs\%ég%tt Eﬁ@h up

R@o'%& %?b by o el dydor & PEQRY I RL | SEPr ay] , or R4

sec- but utyl, or t-butyl. [00189] I'n other

enbodiaQQMSQfRa_wsuhia-isnénﬁepeddenbhmcyeuected from O,
tur at@? unsaturated or aromatic ring containing
ﬂ‘ﬁjét batons optionally substituted with up to 4

subst | Ruen ssetecebdaan By gRanyR3, wReredm BS. is
optionally substituted with up to two substituents

selected from R1, R2, R3, or R%;
R? ig C1-C6 aliphatic, optionally substituted with up

to two substituents selected from R, R2, R3, or R%;

R? is C1-C6 aliphatic or aryl, wherein RY is
optionally substituted with up to two substituents
selected from R, R2, R3, or R%;

Rl is oxo, R® or ((Cl-C4)aliphatic)p-Y

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)RS,

SO,R6, NH,, NHRS, N(R6),, NR6R8®, N(R®)?, COOH, COOR® or

OR®; or

two R1 on adjacent ring atoms, taken together, form
1,2-methylenedioxy or 1,2-ethylenedioxy;

R2 is aliphatic, wherein each R? optionally
comprises up to 2 substituents independently selected
from R, R4, or R3;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally comprising up to 3



In certain enbodinents, RBis a 3-7 nenbered

nmonocyclic saturated, carbocyclic ring optionally
wawsoediar ed with up to 2 substituents sel ectPdI/if1903/029206

Rl. Exenplary rings include cyclopropyl, cyclopentyl,

YRS PSP BB 2, 8 o

t urat ed, unsaturated or aromatic ring 48 WO
2005/ 026137 PCT/ US2004/ 029206 cont ai ning 1-3

het er ogt o5 ORE | avré | Yosubsts | bewE h ap(orar,
substituents selected fromRlL, R2, R3, R4, or R5. In

cer (@) OR2Thodf M@ 686 )RB, | GC 01N TRTBITH D@ (D IMDIRRAFR i SRS,
saturated ring containing 1-3 heteroatons optionally

sgbS| i & UbEES Wi & hoLRS | 0s@ BUPstdjreNtSOSe (R £d STAMRS) 5,
R1. Exenplary rings include piperidinyl, norpholinyl,

050, RS REDr gHORE NYE0,2DO1O1P) &P, ot heyormpod|aed s,c RB OR®,

is a 8-14 nenbered icyclic or tricyclic, saturated,

u@%@mw;ﬁg, OF (BT Q(RE) £, &{HAycePw® Ni Ao Py or6) RS,

het er oat o in each ri'hg, wherein each said heteroatom

i & <6Pﬁ?§$5ﬂ§m | ¥ (§ph esR PRSI 0Bt (D5 ) 5, OF (bR6) RS,

optionally substitfuted wth' up to 4 substituents

selrekrEdrE T om(FBR5 RS, R3(NGW®?) %, RG(RE DH1ARIRAce ornl{RRRS) |,
to anot her enbodi nent, the present invention provides

cREpeypdssof nkoeny) 86| I fk6c (0)R5, NR5C(0)RS, NRSC(0)ORS,
NR5C (0) OR6, NREC(O)ORS3, NR5C(0)OR>, NROC(O)N(R®),,
NR6C (0) NRSRE, NR6C (0)N(R5),, NRS5C(0)N(RS),, NRSC(0)NROR®,
NR5C (0)N(R5) 5, NR6SO,RE, NRESO5R5, NROPSO,R®, NROSOR®,
NRESO,N (R6) 5, NRESO,NRSRE, NRESO,N(RS),, NROPSORN(RP) g,
NR5SO,NRSRE, NR5SO,N(R5),, N(ORG)RE, N(ORS)R®, N(OR®)R>,
or N(OR®)RSG;

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

R6 is H or aliphatic, wherein R® optionally
comprises a R’/ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or
hetercaryl ring, and each R7 optionally comprises up to 2
substituents independently chosen from H, (Cq-Cg)-
straight or branched alkyl, (Cy-Cg) straight or branched
alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)np-Z;

7 is selected from halo, CN, NO,, CF3, OCF3, OH, S-

aliphatic, S(0)-aliphatic, SOj-aliphatic, NHp, NH-



RB  RXi ~" NRc Np [I1C wherein: Y is 0or S5 X7

is 0, S or NR ; R is hydrogen, R2 , or R6; Ris
whgasoyan] R2, or R6; RB is CL-6 aliphatic or BCBUS2004/029206

menbered nonocyclic or 8-14 nenbered bicyclic or

trd . t . t ed . . .
cortdfnfy SR E e M GBI o N B
306k 1ot @551 O dihad Ndenendentd scisal eoled rom N N

Is CI-C6 aliphatic; erein each of ring
G RB,r&Nk Fé{:nianirnﬂwlz%' lg-ownd optionally
substituted with up to 4 substituents selected from
Rl, RA0OKE] R4 Irgoresempoddefented YdbaweO-WOOT, Y' is S.
2005/&@@%&ﬁe49]PCT/%%%%94%5%?%§§ %301%3L Aﬁf%{dinﬂwgo
one e nt ,“XPHSHEE GRS s™ OF, "XTHPECRR
[ 00194hoAsgior dithg drie ABITRRMLTER Sn Rerk®i16l1C0is B
(structure (a)). Preferred B include optionally
substituted phenyl, or C3-C8 cycloaliphatic. In one
embodiment, B in formula I' is phenyl or C3-C8 cycloalkyl
optionally substituted with up to two substituents
selected from R*, R?, or phenyl optionally substituted
with up to two substituents selected from R' or R®.
[00247] In another embodiment, Q in formula I' is -
(C1-C6 aliphatic)-B (structure (b)).
[00248] In certain embodiments, said Cl-Cé
aliphatic is C1-C4 straight or branched alkylidene.

Exemplary alkylidenes include -CH;-, -CH(Me)-, -C(Me)z-, -
CH(Et)-, -C(Et),-, or -CH,-CH(Me) -.
[00249] In certain embodiments, B i1g selected from

optionally substituted C3-C8 cycloalkyl, phenyl,

piperidyl, or pyrrolidinyl. Preferably, B is phenyl,
| cyclopentyl, cyclcohexyl, or piperidyl, optionally

substituted with up to two R* or R® substituents.

[00250] In one embodiment, ring C is phenyl
optionally substituted with up to two R'. Or ring C is
cyclohexenyl optionally substituted with up to two R*.

[00251] According to a preferred embodiment, R is
1,2-methylene dioxy, or 1,2-ethylenedioxy.

[00252] According to another preferred embodiment,
R! is R®, wherein R® is straight chain or branched (Cl-
C6)alkyl or (C2-C6) alkenyl or alkynyl, optionally
substituted with R’.



al kyl, optionally substituted with up to two

substituents selected fromR4, R2, R3, R4, or R5.
w@rqos@e6183 Cl- C6 al kyl. Exenpl'ary RC i ncl udespPapukan4/029206

ethyl, isopropyl, n- propyl, n-butyl, sec-butyl, or

t-but %’][bozgrﬁmg%lcd%%%‘l%%' RY Lo RpAtNer abodismentodRRent ,

is phenyl "optionally Substituted with up to two Rl

SRibsits t(@antce. adiphRBiics nphenyher¢ 001963 s Aecor di ngand Y is

anot her enbodi ment, RB is Cl-C6 69Ik . enpl ary RB

i prel 21d SN me¥Pryd | CBx hyACF 3 sStoiA S - rg(q:)rfbpyl O0aRDutNH2 /

sec-butyl, or t-butyl. [00197] In one enbodi nent,

QTROUM(RT) 5 ordRA ,II@Oan,CIfQQ%é; @hB®ti nore of the

follomﬁng features: a) ring Gis benzyl optionally

subst i 0022 wi ATaTeing tuEsatheen Profeat '

& 57 ERAE G T SRS TR IR
RBHE 0 GHLA ca kyd (C1[-@21 @8]k yAd G oodihng O-beauzgtlher S- (C1-C4

enbodj ment . the resent inventiaqn provides a conmpound
o?1$%}hul%iT?fIa?f#@EF1§$ ?W{xmﬁéhyiﬁqﬁéloxy, pou

ethylenedixoy, SO,NH(C1-C4 alkyl), or SO,N(Cl-C4 alkyl),.

nt,

[00255] According to another more preferred
embodiment, R is selected from methyl, n-propyl, i-
propyl, t-butyl, halo, CFs;, NH;, NH(CHs), NHC (O) CH;, OH,
OCH,, OPh, O-benzyl, S-{(CyHs), S-CHz, NO,, CN,
methylenedioxy, SO.NH (n-propyl), or SO.N(n-propyl)..

[00256] According to a preferred embodiment, R? is a
straight chain or branched (Cl1-Cé)alkyl or (C2-C6)
alkenyl or alkynyl, optionally substituted with R', R*, or
R°. More preferably, R? is a straight chain or branched
(C1-C4)alkyl or (C2-C4) alkenyl or alkynyl, optiomally
substituted with R, R*, or R®.

[00257] In formula I', other embodiments of B, R,
RY RY, R?, RY, X;, Xz, and R are as described above for
formula I.

[00258] Exemplary compounds of the present

invention are shown below in Table 1.



Y is O0Oor S Ris hydrogen or R2; X8 is 0, S, or NR
; R is hydrogen, R2, or R6; 2005/ 026137 50
wEANs08A604/ 029206 RBB is Cl-6 aliphatic or a BeTUS2004/029206
menbered nonocyclic or 8-14 nmenbered bicyclic or
tricyq?bgl saturated, uQgatdnated or aromatic ring
containing 0-4 heteroatons—“rn'each ring, wherein each
said hetergatom s independently selected fromN, S,
or 0; mhergﬁﬁm@%%h of ring G ¥QE$A|S i ndependent | y
and optionatty spbstituted w thup to 4 Substitlents
selected firomRl, R2, R3, R4, or R5, as defined
above. [00199] Injcertain enmbodiments, X8 is 0. O, X8
is S O, |{X8is NR. [00200] According to another
enbodi nent,| RBB is5 phenyl optionally substituted wth
up to two RL substituents. O, B is phenyl . [D0201]

Accor di ng tjo anot her enbodln%nt Js Cl- C6 alkyl.
Exenpl ary RBB i nc| udes ngghxr i sopr opy!
n-propyl, n-butyl| sec-butyl, or t- Ly [00202]

cycl opentyl|, or cycl ohexyl.

Accor di ng tocgnother enbodlnent RBB i s| optionally
substi t ut eg - cycl oal kyl, e.qg. copr opyl




[ 00203] According to another enbodinment, REB is
optionally substituted benzyl~, [00204] In one
wepwsmd¢rent , conpounds of for rru]I a |1 D have oneCDUSI004/629206
of the followng features: a) Y is Sand Ris
hydrogen; by —each[ring G i s unsubstituted phenyl] d)
X8 is NR , |[@hop®¥%|is hydr ogenCompgand4 al kyl ; anq e)
RBB is Ci-dm;alkv benzyl—ecyecloepentyt—er—
cycl ohexyl . [00203] According to another preferred
enbodi nent,| the present invention provides a cofpound
having formula (lI11) : WO 2005/026137 51
PCT/ US2004/]029206|B1 B1 or a pharnmaceutically
accept abl e |sal t thereof; mherelg X, is a bond, |0, S,
CHOR, C (0){, C (&b 0] CF2 CHz2,*? NR Ris Hon R2
A, is (C-C10) aliphatic, aryl, he oaryl,
het erocyclilc, or c¢ycl oalipha hc;,-%ch o is
I ndependent|ly 3el écted fromB; 7qefbefed nonocyq
saturated, unsatufnated or § tic ring

iC,

CH,




containing 0-4 heteroatons selected fromN, NH, S, or

0; wherein each A,

R3, R4,
is 0 or
S( O R6,
or OR6; or
t oget her,

or
1

optionally
i ndependent |

fromRl, R2,
(O R5, CC
OC( O N(RS) 2,

SO02R6, SO2R5,
S03R5, C(O)R5, C(Q)OR5, C
C(O N(

(O N(RS) 2,

C( O) N( OR6) Rb

IS optlon%JIy substituted with up

W0 000542@8hst i t uent s | ndependent I y sel ected fr oPeRUS2002029206
R5 Rl is R6 or ((Cl- CA)allphatlc)n Y;

n

rschal

w1

oo

0, NOZ7CF3, OCF3;,OH—S

A ar\onf

U

[ A"\ T\

form1, 2
1, 2- et hyl enedi oxy;
conpri
y sel g
cycl oal i phati c,
ring optionally co
PCT/ US2004/ (029206

O 50R6

ar

R4 or
(O

S02N(

oqe)

: r| nﬂ
6h u“] S}

- met hyl enedi oxy or
R2 is aliphatic, wherein each
ses up to 2 substituents
cted fromRl, R4, or R5; R3is
yl, heterocyclic, or ,cheteroary
nprising up to 3 WB=3005/ 026137
substituents, indg dently se
RS, R4,4s ORS, oC (O Re
, (O
N( R6R5) ,
R6) 2, S

SO2NR5R6, SO
c(OO0R6, (O N(R
R5R6) , C(O)N((R6)R6 C( O) N( ORS)
N( OR5) R5, C( NOR6) R6

~5(0 Rs, S(Q)

S028BpaNFR - NHRG - IN( RB()IﬂpOINRBRS COOH, COOR6
atons. taken |

R2

a
I
52
ect ed
. OC

RS,
3R6,
6) 2,
R6,




C(NOR6) R5, C(NOR5) R6, C(NOR5)R5, N(R6)2, N(R5)2,

N( R5R6) ,

W@ B)s@RA37 NR5C (0) OR6,

NRSC (O R5, NR6C (L) R6, NR6C (O R5, NR6C
NRE6C (O ORS, NR5C ( QrC1IRS2004/029206

NR6C (O N (R6)2, NR6C (O NRS5R6, NR6C (O) N (R5)2,

NRSC (O NRE)Z;
RGP RR5 ,
D2N(CR5) 2 NR5SO2NRSR6-

NR6S02R6,
NR6 SO02NR5

—

_ NR6S

NRSC (O] NRBR6—,  NR5C[O) N(R5)
NR5S02R5, Compe0adks, NR6S02N

NRESO

(R6) 2,

{ R5) 2,

N( OR6) R6,
cycl oal i pha
ring, optig
R6 is H or
a R7 substi
het er ocycl
optionally
i ndependent
branched al
or al kynyl,
(CH2) n-Z; Z
oH, S alip
N WO 2005/ 0
N(al i phatic
al i phati c,
group;

(OR6) R
tic, a
nal |y

al i phat
tuent;
c, or
conpri ¢
l'y chot
kyl7 (¢
1,2-m
is sel
hat i c,
26137 !
2, N(:
or O-al

D,

b

conprising up to 3 R1

TNI\OOUZTN

N(ORS)R6; R5 is
or

N(OR5) R5, or
yl, heterocyclic,
substitu
ic, wherein R6 optignally
R7 is a cycloaliphatite, aryl,
heteroaryl ring, and“each R7
5es up to 2 substnts
sen fromH, (Cl-Co}

- C6) st:faj ght inched
et hyl enedi oky,

al i phatic)R8, COOH, C(O (-
i phati c;

het er oar \

COI’T]

trai ght ot
al |

and R8 is an am no caf

a
|
eNt s ;

Dri ses

xenyl
y, or
OCF3,
NH2,

pi Ng




provi ded th
and the oth

I,
WORDOS/0aMa7 (ii) when X1 is a boﬂ‘y

at:

er Bl

i's N piperi

(i) when X1 is a bond,

t hen Al

one Bl is phenyl

then A is not:
i S NPCT/HR2004/029206

CH3

optionally substituted 6- menber ed heteroaryl ring
W th 1-3 nirtrogen ring atons. {00206 M. certai
enbodinents(hﬂp@# ding to. anﬁbhqmundbodlnent “of
forrm|a(||l\ X1lis PH? (‘C_? or 0 |I'n another]
enmbodi nent,| X1 is|a bond 0, S CFZ, CH2, or NR| O,
Xlis CH2 or 0. O, X1 is CH2. [00207] According|to
anot her enpodi nent of formula (I11), A is an
optional ly {substifuted C3-C7 cycloaliphatic ring In
certain enbodi nents,, Al is an optionally substituted
cycl opropyl|, cycl opentyl, or cyclohexyl. ¢ 00208]
According tlo anot | : , Al
is optionally subs .
certai n enbodirent st i t ut ed
met hyl, ethyl, pi
[ 00209] Accjordi ng r enbodlnent of fornula
(rrr)y, Al is optionally substituted C6-Cl0 aryl ﬂing.
I n
O
AL
"’Cﬁ’l\s




certain enbodi ments,
napht hyl .
wEANs8A004/ 029206 [ 00210] Ac
enmbodi nent of fornmul a
substi t ut edC5-Ctp

phenyl or

enbodi nent s
substitute

A

WD 2005/.026137 54

o

(III), A, is optionally

Is optionally substituted

Crfipd #

triaz

P heteroaryt

TTg. T Certaln
sel ect ed frdnnqmnhdonally

n\/l pyr azi n\/I nvrt m-di n\/I ,

pyri dazi nyl
oxadi azol yl
t hi azol yl ,
i ndol i zi nyl
benzo[ b] t hi
benzt hi azol
ci nnol i nyl,
1, 8- naphth
phenazi nyl ,
According t
is optional
In certain
optionally
pyrrolidyl,
di oxol anyl ,
pyrazolidin
1, 4-di t hi an
3H i ndol yI,

, pyri
, 1sot
oxazol
, indo
enyl ,
yl,
pht na
yridin
pheng
0 anot
l'y subs
enbodi
substi {
tetra

pyr r ol
yl,

v, thi

dlnyl
yl,

puf
yl,

pi peri di nyl,

thiadiazolyl,
1iazo|y|, pyrazol yl, im dazoly
pyrrolyl, thienyl,
yl, isoindolyl, benzofuranyl,
LHi ndazol yl, benzi m dazol yl,

i nyl, quinolinyl,

7i nyl , qU|nazoI|n
pterldln
bt hi azi nyl ,
ner ‘& s
stituted C3-Cl12 heterocycllc
rents, A, is selected from
uted aziridine, oxirane,
nydr of uranyl, tetrahydrothieny
inyl, pyranyl, pyrazolinyl,

1, 4- di oxanyl, norph
onor phol i nyl, pi perazinyl,

triazolyl,

furanyl,

|squ|noI|nyI

ri

0

12

rdi ng to anot hePCT/US2004/029206

thiirane,
I,

i nyl,



or indolinyl. [00212] According to another enbodi nent
of formula (Ill1), each Bl is |independently sel ected

wo e@soeqsT onal |y substituted d8- c10 aryl . | n PET/U82004/029206
enbodi nents, each B. is independently an optionally
substi t ut ed phenyt—or—aphthyt—6—-—each-—B;—s—an
unsubst i t ut edngfeeny! . [ 00213] ‘(@&ﬁgﬁﬂld‘g to anot her
enbodi nent of fornmula (I11), each B, _is -~ .~

i ndependentlly sel ected fromoptionally substitutged
C5-Cl12 hetenoaryl.! In certain enbodi nents, each B
i s independently and optionally substituted C5-C7
heteroaryl. |O, each B, is independently selected from
optionally substituted triazinyl, pyrazinyl,
pyri mdinyl | pyri|dazinyl, pyridinyl, thiadiazoly|,
triazolyl, WD 2005/ 026137 55 PCT/ US20§4/ 029206

oxadi azol yl | isothiazolyl, pyrazefy nlfﬁﬂﬁa lyl,
thi azolyl, oxazplyl, pyrr !glg yl ,4 fufanyl,
i ndol i zi nyl | indollyl, isaoi 'yl >Dbenzof uranyl ,

benzo[ b] t hi enyl , 1H—indﬁzo y benzi m dazol yl ,

benzt hi azol yl, pur|i nyl*c qui nol i nyl, 1isoqui nolinyl]|,
cunnol i nyl, |pht hazi nyl, qui nazolinyl, quinoxaliny|,
1, 8- naphthyridinyl, pteridinyl, carbazolyl,
acridinyl, |phenazi nyl, phenothiazinyl, phenoxazijnyl,
i ndenyl, naphthyl|, azulinyl, or anthracenyl. [00214]
Accordi ng to anotHher enbodi nent of formnula

14




(1'11), each Bl is independently an optionally
substituted 3-12 nenbered he%frocyclic ring having up
WO 2004/024181 er oat ons sel ected from 0, S, or NR POI/US2004/029206
certain enbodi ments, each Bl is independently
sel ected from—optionarty substituted aziTidrme;
oxi rane, thidmpd# pyrr ol i dyComipetindhydr of ur anyl ,
t et rahydrotihienyl |- dioxols crohi ‘ yl,
pyrazolinyl|, pyrazolidinyl, piperidinyl,
1, 4-di oxanyl, norpholinyl, 1,4-dithianyl,
t hi onor pholji nyl, piperazinyl, 3Hindolyl, or
i ndolinyl. {[00215] Exenplary enbodi nents of Rl, R2
R3, R4, R4, R6, R7, R8, and Z in conpounds of formula
(1'11) are |as described above for conpou of fonmula

(1). [00216] According to another senbad t he
present invention|provides cgapoulds jpf fa |v: R
NY B O1V;| wherejn: ' fed T WO

2005/ 026137 56 PCI/ US

s CHy

< o




(i) YisOor S and X3 is 0 or S [00217] X3 i
[ 00218] According to Accordin%gto one enbodi nent, one
0. O, Bis structure (i) abOUES2008/029206

Bis structure (ii) above. [00219] According to

wWepdvsaizrent |

X3 is

s S

anot her enbodiTen
t o anot her |€rhpd #

According t

— R ST _hydrogen. {00220} AccO
ent, Y is Gomp@uondY

is 0. [0

i nvention provides conpounds of,fornula V. RY,

V; wherein:

Y i$s 0 or S
17

JOA »'\TQ

di ng
3221]

\' N
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Bis selected from ~~(AK)\N~ (AK)NI N") X4 (i) (ii)
wherein: Ak is C - CGaIkylldenf9 X4 is CH2, 0 or S ;

W@ 2005026188 SO2Ar"  (iii) ; s phenyl opti oPel/U§2004/029206
substituted with up to two R1; and B is optionally
substituted Wth up to two Ri-—57—Wo-2605/026137
PCT/ US2004/ Q€9@@b#| 00222] | n sQompetedi rrents Ak|is
sel ected from-—-CH2 - CH (PJ—R\ (‘LCHQ\ 2 . CH (Et ,
C(Et)2, CH (In-propyl) , CH(| - Pr) , CH (n- butyl ,
CH (but-2-yl|) , or/CH (t-butyl) . [00223] In sone
enbodi nents,)] Ar' 15 phenyl optionally substitute
with halo, ¢ -C4 alkyl, or O(Cl- C4 alkyl). [002
In sone enbodi nents, X4 is CH2. X4 is S. O, X4 |s 0.
[00225] In gone enpodi nents, R if; hydr ogen.

R

19 e s/\\ﬂ

L

O
B
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[00226] In certain enbodinents, pis 2, Xis a bond,
and each A is optionally substituted phenyl. [00227]

w0 n00skas7 enbodi nents, the co unds have one POT/URIN€029206
of the follomnng f eat ures: a) Y is S; b) Ris
hydrogen; qy—p—isp2;7 X 1ts a bond,—andeachATs
phenyl ; d)(ﬁnp@# |ng (|||) acomgounherein Ak is
CH( CHS) and _Ar' is phenyl optionally substituted wth
hal o, Cl1-C4 al kyl, or C>(C1 4 aIkyI) [ 00228]
Accordi ng tjo anot her enbodi ment, the present
i nvention provides a conpound of formula VI: VI; |Y' is
0 or S; Rils hydrpgen or R2; B is phenyl, 3-7
menber ed, nonocyclic, saturated, carbocyclic ring, or
3-10 nmenberied saturated or unsaturated, nonocycliic or
bi cyclic heterocynllc ring having up to 4 heter)atons

sel ected friom O, b, VO 20q5/0 6137 58
PCT/ US2004/1029206 | 5- 10 nc a or bl%yclic
heteroaryl |ring haV|ng to e oatons sel ect ed

fromO0, S, |or N, Wwherein each rlng Qlj &, and Blis
i ndependent]ly substituted with up to 4 substituents
sel ected frjom R1,

22 . H

]

cl




R2, R3, R4, or R5; Rl is oxo, R6 or

((Cl-A)aliphatic)n-Y; nlslg60r 1; Y is halo, CN,
wOR®5/02H37 OCF3, OH, SR6, S( S02R6, NH2, POEIRS2004/029206

N(R6) 2, NR6R8, N(R8)2, COOH, COOR6 or OR6; or two R1

on adj acen atoms; taken ‘together, form.

1, 2- et hyl @nagaexy or 1, 2- et Eymemelaﬂoxy R2 is

al i phatic, .wher eiln each R2 optieraty—econprises up to

2 substituents i ndependently selected fromR1l, |R4, or
R5; R3 is p cycloaliphatic, aryl, heterocyclic, |or
heteroaryl|ring aptionally conprising up to 3

substituents, independently selecte omRl, R2, R4
or R5; R4 |s OR5,| OR6, OC (0) R, R5, OC|(O
OR6, OC(Q OR5, OQC(O N(R6)2, OC(O N 2,

OC(O N(R6RH), SR, SR5, S(O) Re, R5, SO02R6, [SO2R5,
S02N (R6) 2, SO02N (R5) 2, SO2NRYR6, ©S03R6, SO03R5,
AOR5 C (92085, C(OR6, C(QORy, C(O N(RS)2,

C(ON(R5)2, (O N(RSR6), C(O.N
(O N( ORB) R5,  C( Q) N( OR5) R5
(NOR5) R6 | C (NOR5) R5 , NeRBY2, N(R5)2, N (RGRB)
NRSC (O R§, NR6C (0) R, (O R5, NR5C (O RS,
NR6C (0) OR6, NREC (O SNR6C (O) OR5, NRSC (O
OR5, NR6C (|0 N (R6) 2,

R6) R6,  C(O) N( OR5) R6,
NOR6) R6, C (NOR6) R5 , C

24




NR6C( O) NR5R6, NR6C(O) N( R5) 2,
NR5C( O) NR5R6, WD 2005/ 026137
WORBSODIBY R5) 2, NR6SCRR6, NR6

NR5C( O) N( R6) 2,
9 PCT/ US2004/ 029206
R5, NRGSOR2R5, MNREBSDRE29206

NR6SC2N( R6) 2, NR6S02NRSR6, NR6SO2N(R5) 2, NRSSC2N( R6) 2,

NR5 SO2NR5RG;NRESUZN(R5) 2, N(OR6) R6, N(ORG) RS,

N( OR5) R5, ﬁlmpt(@RS) R6;- R5 | sCampyundal | phatic, aryl,
het er ocyc| i G het-eroat \1| a g, nnt i nnnl | \

conpri sing |up to 3 Rl substituents; R6 is Hor

al i phatic, |[wherein R6 optionally conprises a R7
substituent}; R7 is a cycloaliphatic, aryl,

het er ocycl ijc, or | heteroaryl ring, and each R7
optionally jconprises up to 2 substituyents

i ndependent|{ly chosen fromH, (Cl-C6) r
branched allkyl, (C2-C6) straight or Kenyl
or al kynyl,| 1, 2-net hyl enedi oxy, 1,,42- Xy, or
(CH2)n-Z; Z ig5se|ected from : OCF3,
OH, S- aliphatic, S(O)-aI| i di 82-a NH2,
NH al i phatlic, N(aliph al | phat | RB,
N(R8)2, CQOH C(pP (- LJ._ atic, or 0O-aliphatic;|and
R8 is an ami no cappi ng group. [00229] In certain
enbodi nentg of fofnmula VI, when R is hydrogen, then
the foll owijng conpounds are excl uded:

26
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a) B is not quinolin-2-yl or
1, 2-di hydr o- 2- oxo- qui nol i n- %Byl; b) when Gl, and &
whoaok/oarie7 phenyl, and Y is S, then Bis not PCT/US2004/029206
1, 4- benzodi oxi n-2-yl, cycl opropyl, cyclohexyl, thien-
2-yl, 1H-thieno[ 2 3-Tclpyrazot-T=phenyr-3-methyl=p-yl,
5- net hyl -t Gngpd Byl , 2, 5- di cBéwopoundi en- 3-yl,
2- phenyl qui-pokinl4-yl furan-2-yl : —
t hi en- 5- (4,/5-di phenyl - 2- t hi azol yl - car boxani de) - - y! ,
benzo[ b] t hijophen-R-yl, WD 2005/ 026137 60
PCT/ US2004/029206
pyridi n-2- (4, 5-di phenyl - 2-t hi azol yl - car boxam de) } 6-yl ,
5- nitro-thien-2-yl, 3-chloro-benzo[b]thiophen-2tyl,
4H 1- benzagpyran-B-yl or
2FL1-benzopyran-3F4-d'hydro-3-oxo-4} yl
4H 1- benzopyran- 3 - 1-benzop fan; =4- di hydr o-
3-0x0-4-yl;| cp7wh 3 Ot iphenyl, apd Y
is 0, then Bis , 2o gy ga-2- axo- gtdynol i n- 4-yl
or 3, 4-di hydro-3-| phenyl - ht hal azi n- 1- {
thien-2-yl;| d) the follow ng conpounds &~ excl uded:
Ga, SPh4-Mg-Ph2-d -thien-5-yl or 2,5-dichloro-th|en-
3-yl SPh or|l 3, 4-3| 4-di net hyl pyri di n-3-yl
di net hyl phenyl or| Ph

28




phenyl S3, 4-di net hyl Phpyri di n-4-yl phenyl

S4- Cl- PhPht hi en-2-yl S3, 4-di ngt hyl Phpyri di n-4-yl
wW@b@spke13Ph4- Me- phenyl t hi en- 2-Yl or benzot hi azpCF/RS3004/029206

S4- NO2- Ph or 4-Ph or 4-QOwe-Pht hi en- 2-yl or furan-

Me- Phor 2, 4=2=yi—grmethyrphenyt—S4&=0ve=Ph—

or 4- NO2- Phf @ngst 2- yl or thi erCoﬂpdunﬁi yl -di net hyl phenyl

S4- Ove- Ph Ph4-IOMe-Phf uran-2- \/I _or t hl en- _2- \/J

SPh4- Me- Phflur an- 2 yl SPh4- Me- Ph5- ni t r o- t hi en- ol y

S4- Me- Ph4- Me- Ph2-chl or o- pyri di n-3- vyl

SPh4- Me- Ph3- chl orjo- benzo[ b] t hi ophen-2- yl S4-Metr Ph or

Ph4- NO2- Phtjhi en- ZT yl or fur

cl

f"
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2-y1 S2, 4- 4- NO2- Phpyri di n- 3- yI or

di net hyl phenyl t hi en- 2-yl S$4- Ph4- NO2- Pht hi en- 2-yl
WGRIWs026127 OVe- Ph2, 4- di met hoxy- 18lﬁ-| ndol - 2-yl . OPCT/US2004/029206

3- OVe- Ph or phenyl 4-Owve-Ph 61 WD 2005/026137

PCT/ US2004/ (029206 [d) when Y 1S S, GI and G2 are poth

phenyl , thenCmpds#not - OH Me' -Gompowdl [ 00230] | n pne

enbodi nment , (Gl—and-2-are-both—phenyl . O _each js

i ndependently and |optionally substituted with up|to

two substituents selected fromhalo, or d-C4 al kyl.

[00231] In certain enbodi nents of fornmula VI, Bils

phenyl optionally |substituted with up to two

substituents selgcted fr lo, d-C4 alkyl,
O (C1-C4 al kyl), CQOCN, -C4 alkyl), or cyanpo.
[00232] I n other gnbodi nent Bis 3, 4 -

di chl orophenyl, 4-ichl or ophe

4 nmet hoxyphenyl , |4-
nmet hyl phenyl, 3, 6-|di fl uor ophe N

XL( 2- met hyl phenyl ,| 3-

H
H

‘\.
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met hyl phenyl , phenyl - 2- carboxyl i c aci d,
2-chl or ophenyl, 4- cyanophen%i or 3-net hoxyphenyl .

WO 0@2834131 n anot her enbodi nent, B is 3-7 nmenmbeP@rUsS2004/029206
nonocyclic, saturated, carbocyclic ring. Exenplary
rings inclfude cyElopropyl, cyclopentyl, cyclohekyl,
or cyclohéﬁhypd#[00234] I'n aﬁwmpeunénndlnent Blis a
3-10 nenberred—sa Hwated—nf—ﬂncaf“fatedj'naﬂecyc ic or
bi cyclic reterocycllc ring having up to 4 heteropatons
selected flromO0,|S, or N. Exenplary rings include
t et rahydrofjuranyl| thienyl, or pyrrolyl. [00235]|In
anot her embodi nent, B is a 5-10 nenbered nnnocy?lic
or bicyclig heterparyl ring having up to 4
het eroatong selected fromO, S, or N. [00236]
According tjo anot per embodi ment, the, present
i nvention provide uf or iyl |: WO
2005/ 026137 1352 W ; YWwhgtein: | Y
isOor S |[Rish ] e "ig/CI-C6
al i phatic, |optionally substltute Mﬁth up to 3
substituent|s i ndependently selected fromRl, R2, |[or R
3,

34 ¥ F
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B is phenyl, 3-7 nenbered, nonocyclic, saturated,
carbocyclic ring, or 3-10 ne red saturated or
wa@r@aned1at ed, nonocyclic or bicyclic heterocycPCT/USL004029206
having up to 4 heteroatons selected fromO, S, or N,
or 5-10 mberedrmonocyct T or bl cyclic nheteroaryl
ring havinGogd #p 4 het er oatCompeshéct ed from 0| S,
or N; wherein each ring Gli G2 —and-B is-independently
substituted with pyp to 4 substituents selected ffom
Rl, R2, Ré, R4, or R5; Rl is oxo, R6 or
((d-A)alijphatic)n-y; nis 0 or 1; Y is halo, ?Elgl
NO2, CF3, QCF3, OH, SR, S(O R6, S02R6, NH2, NHR6,
N(R6) 2, NRGR8, N(R8)2, COCH, COOR6 or OR6; or tw R1
on adj acent| ring atons, taken together /1
1, 2- net hyl gnedi oxy or 1,2-ethy|ene?ioxx
al i phatic, |wherein each R2 optiona ghprisesjup to
2 substitugntssingdependently [sehect/edy from Ri, R4, or
R5; R3 is g cycloaliphati , hetefoéyclic, or
het eroaryl |ring optionalll y conprising up to 3 63| WO
2005/ 026137 PCT/ US2004/ 829206 substituents,
i ndependent|ly sel ected fromRl, R2, R4 or




R5; R4 is OR5, OR6, OC (O R6, OC (O R5, OC (O ORs,
OC(O) OR5, OC(O)N(R6)2, OC(O N(R5)2, OC(O N(R6R5), SR6,
WERE5/08(18) R6, S(O) R5, S02R6, SO02R5, S02N( R6) 2, PCT/US2004/029206

S02N(R5) 2, S2NR5R6, S03R6, S03R5, C(OR5, C(O) ORs,
C(OR6, C(O0R6, QLU NCRE) 2, —CS(ONR5)2; f‘fm'\'/DRRG),
C( O N( OR6) R6| Cmpdd) N(CRS)R6 q@%@ﬁ@ R5, " .

C( O N( OR5) R5 : C(NOR5)R6
C(NOR5) R5, N[R6)2, [N(R5)2, N(R5R6), NR5C (0) R, ﬁ%c

(O R6, NR6CQ (0) R3, NRSC (O R6, NR6C (O ORG, R5C
(0) OR6, NR6C (O OR5, NRSC (O OR5, NR6C (O N (Re)
2, NR6C(O NRS5R6, NR6C(O) N(R5) 2, /AN C(O) N( R6) 2,
NR5C( O) NR5R6,, NR5C(O) N(R5) 2, NR§S0ZR6 NR6802R5,
NR5S02R5, NR5S02R6, NR6S02N( R6) 277N '
NR6SO02N( R5) 2, NR5S02N(R6) 2, NR5302NR5R
NR5S02N( R5) 2, N(OR6) R6, N( OR6) Rs, MY S) R5, or N
(OR5) R6; Ry is7a ¢ycloali phat&e{ ar§l, heterocyclic,
or heteroarlyl ring, optionall}j bn’prisi ng up to 3 R1
substituentsg; R6 is H or aliphatic, wherein R6
optionally |conprises a R{ sdbstituent; R7 is a
cycl oal i phat|i c, aryl, het ecI ic, or heteroary
ring, and each R7 pptional My z€onprises up to 2
substituents i ndependently chosen fromH, (Cl-C6)¢
strai ght or |branched al kyl, (C2-C6) straight or
branched
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al kenyl or al kynyl,
et hyl enedi oxy, or
wa@osmA37 CF3, OCF3, OH, S

1, 2- met hy

a

(CH2)n-Z; Z j

| enedi oxy, 1, 2-
s selected from hal o,

i‘Phatic, S(O) - al PEiTES2004/029206

S02-al i phat i
PCT/ US2004/

c, NH2, NH 64 WO 2005/026137

29206 at T phattc, NCalphatic)2;

N(allphatlc)Gﬁul HRB, N(R8)2 cmzthndXO)O( al'i phatic
or Oali phat : R8:is an am no- cappl ng-group
[00237] In one embodi ment of forml a VII when eakh

of Gl, &, and B ijs unsubstituted phenyl, and Rip
hydrogen, then B ijs not 3}#4, 5- trimet hoxyphenyl .

[ 00238] InRﬁne enbodi ment, R is d-C6 al kyl.

Exenpl ary k incljude nmeth hyl , isopropyl,
n-propyl, s$ec-butyl, n-buty or t-butyl. [00239] In
one enbodinmgnt, B |is optionally/~substituted phenyl.

[ 00240] I n another| enbodi ment% "B is 3-7 nenber ed,
nonocycl i c, | satur at ed, carbocycflé ring. Exenplary
rings include cyclopropyl cycl-Qper cycl ohexyl ,
or cycl oheptyl. [j00241] In anot her pgFnent, Blis a
3-10 nenbereéd satjurated or unsg , monocyclijic or
bi cyclic heterocyclic ring hav up to 4 heteroatons
sel ect ed
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fromO, S, or N. Exenplary rings include
t et rahydr of uranyl, tetrahydrothi ophenyl, pyrrolidinyl,
wW@eoospqiet azi nyl . [00242] 1n afBther enbodi nenPGT/BSi094/629206
5-10 nmenbered nonocyclic or bicyclic heteroaryl ring
havi ng up te—4—heteroatons: m-0—S—ar N
[00243] Accoggipaq:(t 0 anot her gifhpghuiRt. the present
i nvention provideg a conpound having formula 1': RNO
V11 QIl or a pharmaceutically acceptable salt
t hereof; wherein:] WD 2005/ 026137 65 PCT/ US2004/ 029206
Y is 0, S |or NR| Ris H R2, or R6; Cis a phenyl or
5-8 menbered cyclqaliphatic ring; Qis selected |from
-B; - -(Cl1iC6 alijphatic)-B (a) (b) B RM

41 [i:I:jy—ﬁ;_ﬁi:j>
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(c) BB; B(d) -~4; -RP; or RQ X1_-RNeach Bis

i ndependently sel ected from 3;,7 nenbered nonocyclic
woroBoiA3TeNnber ed bicyclic or tricyclic, satuPer/@82004/029206

unsaturated or aromatic ring containing 0-4

het eroat ons i n each ring, wWherein each sal d heteroat om

is indepentemd#| sel ected frGomppuH, S, or O; °

wher ei n ea¢h—-A—B—and-C-isindependently and |

optionally substiffuted with up to 4 substituents

independen%ly selected fromR1, R2, R3, R4, or R5; R

is -OR -SRA or +N(R)2; each RA'is independent]l

hydrogen, @ -C6 aliphatic, o2& 3-7 nmenbered

carbocycli¢ or heterocyclic saturated or

unsaturated ring,| having up to

<

hq;eroatons sel| ect ed
fromO, N, {or S, Wherein each RAAS optionally
substituted with up to 3 substitttients i ndependently

sel ected fromRl,| R4 or R7, each i s i ndependently
hydrogen orf C -Cg| aliphatic opti* |y substituted
with up to|3 substituents independently selected from
R1, R4 or R7; =

<

Br
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wherein up to two nethyl ene u
optionally replaced with -CO
WO ap2/0¥@32005/ 026137 66 PCT/ US
-NRCO2-, -0-, -NRCONR-, - OCON

nitsin RA or RAB are

- COCO-, - CONR-
%04/ 029206 - COCPCT/US2004/029206
R. -NRCO-, -S-, - SO

S, -NR, [S0ZNR], NRSOZ— 0
taken toget fempsi#th the nitro
nmenber ed heteroeyatHe—or

I rl\li-(bual\lr(, Ot *rwe—F’t e,

$ampdn@d is a 3-7

roaryl ring caontajnilng

'hafa
up to 4 heteroatons sel ected

said ring is optignally swbst
substituentps selegted fro hox
RMis Cl-C6| aliphatic, opti
to two substituents selecte
each of X1 gnd X2|is |ndepe'
S, or NR RNis Ci-C6 aliphat
is optionally sul
sel ected friom4Ri,
al i phatic, loption:
substituentls sele
G -C6 aliphatic ot
substituted with

Rl, R2, R3,i or R4
((CL-CA)alilphatic

5

R2, R3, or
al |y substit
tted fromR1,
aryl, wher
Ip to two su
Rl i s oxo,
n-Y;: nis

pSstituted wid-

fromO, N, or S, wherein
ituted with up to 2
o or (Cl_4aliphatic)

or
atly sel ected from
i c=of phenyl, wherei
up to two substit
R4>—RP is Cl-C6
uty to twg

ei

b4 I from

0 o
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Y i s hal o,

S02R6, NH2, NHRG6, N(R6)2, NR6
WwW@er005QRA37 or two Rl on adj acent
form 1, 2-nethyl enedi oxy or
1, 2-et hyl ened

t oget her,

optlonally

CN, NO2, CF3, OCF3, OH SR6, S(O Re,

» N(R8) 2,
ring atoms,

COOH,

COOR6
t aR@TYUS2004/029206

ot |

RZTsaliphatic, whereimeach
ses :up -t 0 2 Gabpdurddient s
eted—fromRL- R4 or RS R3 is

i ndependent |

cycl oal i phati c,
ring optionally cgnprising up to 3 WD 2005/ 026137

PCT/ US2004/
fromRl, R2
0C(O R5, OC
OC(O) N(R5) 2

S02R6, SO02Rb,
SO3R6, SO3Rp,

(O N(R6) 2,
C(ON(ORS) R
(NORG) R5
N(R5)2, N (
R5, NR5C (C
NR6C( O) ORS,
NR6C( O) N( R5
NR5C( O) N( R5

ar

29206
R4 or

09
b, (O
C(ON
eqe
C (NOH
RSR6)
R6, |
NR5 C( ¢
2, NR:
2, NR(

5

(O ORs,
Spd)

yl, heterocyclic, or heteroary

subst i t uent:
R5; R4 is
oC(O OR
N( R6R5) , SR,
| (R6) 2, SO2N (
R5, C(OOR5, ¢
R5) 2, C(O) N( R5R6
N( OR6) R5, C( O) N{*
) R6

i ndependently sel
OR6, OC (O Re6
O N(R6) 2,

2, S02NR5RA
R6, (O ORS,
3C( O N( OR6) Rf
R5, C( NORS6)
N(R6) 2 ,

%) OR5, NR6C(O) N(
5C(O) N(R6) 2, NR5C(
5S02R6, NR6S02R5, NR5S02R5, NR5S

48

R2

a
I
67

ect ed

R5, S(OR6, S(Q)R5,

R6, C
(0)

ROR6,
502R6,




NR6SO02N( R6) 2, NR6S02NR5R6, NR6S02N( R5) 2, NR5S02N( R6) 2,
NR5S02NR5R6, NR5S02N(R5) 2, N(OR6) R6, N( OR6) RS,

WOR@RS)d37 or N(ORS5)R6; R5 i's a cycl oal i phat i BCT/@823004/029206
heterocyclic, or heteroaryl ring, optionally
conpri si ng—up—toyT3 R —substituents; R6 is H orJ
al i phatic,|o/ipa®in R6 opti on@bimpousdnprises a Ry
substi tuent; R7 is a cycloaliphatie—aryt;
heterocyclfc, or| heteroaryl ring, and each R7
optional |yl conprijses up to 2 substituents
i ndependently chosen fromH, (C )- straight ar
branched a] kyl, (C2-C6) straight branched allkenyl
or al kynyl| 1,2-nmethyl enedi oxy, %~Z- et hyl enedi gxy, or
(CH2)n-Z; Z is selected fromhaljo, CN, NO2, CF3,] OCF3,
OH, S aliphatic,| S(O-aliphatficy S02-aliphatic,| NH2,
NH WO 2005/ 026137 68 PCT/ US20844#029206 al i phati c|,

N(al i phati ¢) 249 N(lal i phati c) RS, R8, N(R8)2, CAOH,

C(O Q-aliphatic,] or O-aliph#&tiC; and R8 is an
am no- cappiing graup. [00244] ,_one enbodi nent, [Y' is
0. O, Y 1is S |00245] In an er enbodinent, Ris
hydrogen. [[00246] In one enb gent, Qin fornmula I’
is B (strugture (@)). Preferro‘ d B include optionally

CHy
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substituted phenyl,
enbodi nent ,
w@e yso2d18y |

or C3-C8 cycloaliphatic. In one
Binformula l' ig phenyl or C3-C8

optionally substituted with up toPCTMS2004/029206
substituents selected fromRl, R2, or phenyl

opti onal | y [SUDSTI uted WTh up to WO Substituents

sel ected fr@mpd#pr R2 [0024Q¢n¢mummother enbod| nent ,

Qinforrm'w+' l /I‘1 ca n||nh'_ﬁ'Lr\\ Dlofrnr\ere

AN A DO (otTuct
(b)). [00248] In fertain enbodlnents said d-C6
aliphatic i|ls d-C4 straight or br anched al kyl i depe.
Exenpl ary al kyli denes include -CH2-, -CH(M) - y
3) -

-C(Me) 2-, CH(E) -, -C(Et) 2-, or -CH2-CH (
[00249] In|certaip enmbodi nmery B is selected frpm
optional ly [substituted C3- cI oal kyl, phenyl,

pi peridyl, {or pyrrolidinyl. a.4ferably Bis phewyl,
cycl opentyl|, cycl phexyl, or pi

substituted wsth

[ 00250] I n |one enpodine 3
optional |y |substi {uted Mﬁth up to tMn
cycl ohexenyll optiopnally substituted wit
[ 00251] Acdordi ng
1, 2- met hyl gne di oxy,

' Q

opti onal
ubstltuents

ring
up to t

or 1, 2-ethyl enedi oxy.

According t
wherei n R6
or (C2-Co6)

0 anot
is str
al keny

ner

toa;nﬁewedemﬁmnmn s
[00254]

prMeHedeMdemm,
ai ght chain or branched (d - C6)alkyl
or al kynyl,

optionally

p
Rl i$ R6,
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substituted with R
PCT/ US2004/ 029206 [ 00253] Ac

WD 2005/ 026137 69
rding to anot her

wee@soeqied enbodi ment, Rl is (Cl-C4 aliphati chCT/U¥2004/029206
wherein nis 0 or 1, and Y is halo, ON N2, ,
OCF3, OH $R6, S(O R6,” SUZR6, NHZ, "NHRG, N[ RG) 2
NR6R8, COOHCHQ@IR6 or ORG; [ 00@sppumtcording to
anot her pr eferred-enbodinent—RlL-is selectedfrpm
hal o, CF3, |[NH2, NH (Cl1-C4 alkyl) , NHC (O CH3, OH O
(C1-C4 al kyl) , QPh, O benzyl, S (d-C4 al kyl)
Cl-4 aliphatic, CN, nethyl enedi oxy, ethyl enedi oy,
S2NH( C1-C4 al kyl), or SO2N(C -C4 atkyl)2. [0025p]
Accordi ng tlo another nore preferr pnbodi ment, | RL i s
sel ected fnom nmethyl, n-propyl, i-/pFopyl, t -butyl ,
hal o, CF3, (NH2, NH (CH3) , NHC 4 CH3 , OH  OCH3,
OPh, O benzyl, S| (CH5) , S ~"NC2, CN,
nmet hyl enedi|oxy3 SOZNH(n-propyFmr SO02N( n- propy|) 2.
[ 00256] Acgording to a prefefeed-enbodi nent, R2 s a
strai ght chain or| branched (d {C6)al kyl or (C2-Cp)
al kenyl or |al kyny|], optionall bstituted with R1,
R4, or R5.| More preferably, S a straight chain or
branched ({C-C4)pl kyl or ( al kenyl or al kynyl,
optionally| substjtuted with RL, R4, or R5. [00257] In
formula |',] other|enbodinents of B, R ,
CHy
54 PJ«‘\\(S
o] H_H
Cl




RM RN, RP, RQ X1, X2, and R are as descri bed above

for formula |I. [00258] Exe Ary conpounds of the
w@e@soni137 i nvention are shown bel ow i n Tabl e 1PCTMIS2004/029206

2005/ 026137 70 PCT/ US2004/ 029206 [ 00011 Table 1 Cmpd

#Conpound ff— ="t N"INHH3C 2" CH3 S4P WO 2005/ 026137

71 PCT/ US20C4uPAP06 Cnpd #CoGpopound H ~C CHa ~ O 3

CH H ~C 4ha="'4 -0 N-H— WD 2005/ 02613772

PCT/ US2004/|029206 M

55
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Cmpd #Conmpound 5CH H SC "+~ S 6HC-0o HC4 + ' {a -~

N H WD 2005/ 026137 73 PCT/ US2QQ4/ 029206 Cnpd- #Conpound
wol2§0§0e13He" O g 4 ,~ NH 8~ 6~ WO 2005/ 02BABUS2044/029206

PCT/ US2004/ 029206 Crrpd # r 9 10 WD 2005/ 026137 75

PCT/ US2004/ 029206 Cn'pd #Conmpound I1IHS = =~ N—s—
Cmpd#| “ Compound "

57

cl

Cl

CHy
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12HsC ~ H S WD 2005/ 026137 76 PCT/ US2004/ 029206 Cnpd

#Conpound 13J Hs H ~C 14 H ~{, WD 2005/ 026137 77
wWEANSS8A804/ 029206 ~Cnpd #Conpound 15CH3 N yC BGBULIN4/029206

WD 2005/ 026137 78 PCT/ US2004/ 029206 Cnpd #Conpound 17j

Fa ~ 18S H[OC—WO 20057/ 0 7 CT/OS 5 Cnpd

#Conpound 1€mpd#Ww 20d .. Compound ‘

59

Ha”
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Fa N F ~~ WD 2005/026137 80 PCT/ US2004/ 029206 Cnpd
#Conmpound 21- " 22ra G Q Y¥) 2005/ 026137 81
weEans084604/ 029206 Cnpd #Conpound fl $ 23H ci PQEHS$00%029206
Hsi | N ~N3 cN3 WO 2005/ 026137 82 PCT/ US2004/ 029206
Cnpd #Conpound [ g PR
Cmpd # ; Compound

61

. N




25a~1

3lei

26~ fl
Cnpd #Conpound 27CHI
wERANsABA004/ 029206 Cnpd #Conpound 29s
4 WO 2005/ 026137 85 PCT.

WO 2005/ 026137 83 PCT/ US2004/ 029206

4 N 2§WV\D 2005/ 026137 84

,w Cl BOUSHe4029206
/ US2004/ 029206 Cnpd #Conpound

Cmpd #

| Comﬁound -
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321 d HN WD 2005/ 026137 86 PCT/ US2004/ 029206 Crpd

#Compound 33w+ C 34r N H CH_ =~ | HNC WD 2005/ 026137
W@Z00BET6 1852004/ 029206 Crpd #CofBound 35 H- ~ C]’(}T/USﬁleai/029206

- s \VID 2005/ 026137 88 PCT/ US2004/ 029206 Crrpd

Conpound ci 38—€i Ea—
Cmpd # S Compound BT

; /-(% |

HyC,
\O\"//o
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WD 2005/ 026137 89 PCT/ US2004/ 029206 Cnpd #Conpound H

IC 39H H

CH CH 40l s~ ~'163 H 1 C WO 2005/ 026137 90

wEANs08A604/ 029206 Cnpd #Conpound CSI, 41 NH OPE€I/USHD4/029206

42a "+ 4~ -

#Conmpound

Cmpd'#

WD 2005/ 026137 91 PCT/ US2004/ 029206 Cnpd

| Compound

67
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43HN S N

wO030265026137 93 PCT/ US2004/

~C fl

H3C 9 ~N 44, N "H CH} WO 2005/ 026137 92
PCT/ US2004/ 029206 Cnpd #Corr‘pogg 4 45H H ~H3 46HH
2

06 Cnpd #ConpoIrns20b4/029206

Cmpd #

*Compoun‘d

69

0
T CH,
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4THH  CH fl 48HHH ~r  CH3. WD 2005/ 026137 94

PCT/ US2004/ 029206 Cnpd #Corrpqggd S H 49NH CH  50CHI
WODNR0OESD26137 95 PCT/ US2004/ 029206 . Cnpd #CoP@DUSZI0029206

5INt] SHI ~ -

Cmpd#| ~ 'Compounyd;fw,

71
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CH 52H ~C WD 2005/ 026137 96 PCT/ US2004/ 029206 Cnpd
#Conmpound 140 H 53Q N "H ~ CL%H)/ Fa ,~ -S 544 H d
WO 200802005/ 026137 97 PCT/ US200 9 29206 Cnpd #CeOPUsI004/029206
fl 55N ~. 56 WD 2005/026137 98 PCT/ US2004/ 029206
Cnpd- #Conpodind N TR ——
Cmpd#| -~ - Compound-

cl cl
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cl
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h 57s~--

Cl C 58H CH3 Eal

PCT/ US2004/ 029206 Cnpd #Conp

WMOGNZ@B{S N O a,

"PCT/ US2004/ 029206 Crrpd #Con‘pound (]\I Np N4 61

s WD 2005/0

2%37 100

WO 2005/ 026137 99

Ino 590 NH HO H
PCT/US2004/029206
~ P-

Cmpd #

; Compound

75

=

O
Sl

<
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sw 620 y r r WO 2005/026137 101 PCT/ US2004/ 029206 Cnpd
#Conpound 63w S CNl arc cN3 i~ h 4 NBC ~ 1~ ~y a W~
wOBD0R02H5026137 102 PCT/ US200 ? 29206 Cmpd #CopgiDUuRZOEE29206
66Hlc | : Dy Hwmv cN, CNy WD 2005/ 026137 103
PCT/ US2004/[629206 Cnpd~#Conmpound H—,C 67
Cmpd #| . Compound

7 Y

cl

Y
78 )




6814N N h WD 2005/ 026137 104 PCT/ US2004/ 029206 Cnpd

#Conmpound 69H ~*" CH 70N W go WO 2005/ 026137 105
wEANs08A604/ 029206 Cnpd #Conpound CHs 71H H CNRCTQUSDbH/629206

WD 2005/ 026137 106 PCT/ US2004/ 029206 Cnpd #Conpound

»

Cmpd #| kCo',mp,Ounid * ﬂ' L

79

Wy
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73N-N ci

74N-N ~' }-s WO 2005/ 026137 107

PCT/ US2004/ 029206 , Cpd #Corrgi)(gnd 75s”
0

WOR@s/026187 WO 2005/ 026137 1

#Conpound 77S, N Cl

,a Hd 76sN

CT/ US2004/ 0292P6T1/083904/029206

Syr N 78 O N~C f

Cmpd #/| COmpoﬁhd)
om
HsH
]
81 S ‘\N
[a]
]
CHy
cH,
A
Q
Y
[}
H-y
82
!
Y.
O
]
CH,y
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§ added, and the reaction is Sti
#|de product Vemnpomd ied by reve

chr aonnmt oor nnh\/
wurogt

of skill in
synthetic r
218 PCT/ US2(
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such as
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such
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t wll recognize that t he abov
re generic and can be WO 2005/ 0
206 readily exploited for any
ound formula (1)
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a non-toxic
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hydr ogen phosphat e,

sodi um chl ori de,

pot assi um hydr ogen phosphat e,
zinc salts, ﬁ IIO|daI silica,
yl

S2004/029206

wor@sesilem trisilicate, ponV| pyrrol i donePCT/U
cel I ul ose-based substances, polyethylene glycol,
sodi um carboxynetnylcelluiose polyacrytates, waxes,
pol yet hyl eneCpyidybixypr opyl ene-(ExbmpdmmbI ynmers,
pol yet hyl ene t —[00278] >
Phar maceuti ¢al |y acceptable salts of the conmpounds of

this inventiion inc
phar maceuti ¢al |y &
acids and bases.
i ncl ude acetate, &
benzoate, benzene
citrate, canphora
cycl opent anepr opi o
et hanesul f onati@; f

| ude those derived from
ccept abl e i norgani ¢ and organic

Exanpl es of suitable id salts
di pate, al gi nate, ate,

sul f onat e, blsulfate utyrate,
te, canphorsulfoﬁh,a\

nat e, dlgluconaggj daédecyl sul f 4
ormate, fumar tém gl ucohept ano

te,
at e,

gl ycer ophosphat e, [gl ycol ate, henistlfate, heptanpate,
hexanoat e, hydrochl ori de, hydrgbrom de, hydroi odide,
2- hydr oxyet hanesul f onat eye~Tagt&t e, nal eate, nal onate,
met hanesul f pnate, |2 WO 2005/ 07 219
PCT/ US2004/ 029206 |napht hal enes 'fonate ni coti natg,
nitrate, oxal ate, | pal nnate, pectinate, persulfatig,
3- phenyl propi onat g, phosphate, picrate, pivalate,
propi onate, [salicylate, succinate, sulfate, tartrate
t hi ocyanat e tosytjate amnd
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undecanoate. O her acids, such as oxalic, while not in
t hensel ves pharmaceutically aqﬁfptable, may be

weapboydad? in the preparation of salts useful B&T/US2004/029206
internediates in obtaining the conpounds of the
i nvention and thei pharmaceuti cal Ty acceptabie pcid
addi ti on sal (@PQ*@)EZ?Q]N ‘Sal t s @empowed f r om appropyiate
bases i ncl ude—atkH—m —f-eg——sodi :
pot assi um, |al kaline earth netal (e.g., magnesiun),
amoni um and N+(C1 4 alkyl)4 salts. This inventipn
al so envisiogns thel quaterni zation of any basic
ni trogen-contai ni ng groups=0f the conpounds disc| osed
herein. Water or o] | -solybl g di spersi bl e products
may be obtaijned by| such \_zation. [00280] The
conpositions of the present Yention may be

adm ni stered orallly, parenteral4%F~, al-4t i on
spray, topic¢alldy, [rectally, nasally, b ggwlly,
vaginally or viajan inplanted res€érydl =+ The term

"parenteral'l as used herein includes_ subcutaneous,
i ntravenous, intrfanmuscul ar, intra- jcul ar,
i ntra-synovifal, iintrasternal, intrgtkécal,

i ntrahepati¢, intrjal esional and intracrania
injection o infusion techniques. Pfeferably, the
conpositions are adm nistered orally,
intraperitoneally |or intravenously. Sterile injectable
fornms of the conpogsitions of this Tnventiom may be
aqueous or ol eagi nous suspensi on. These suspensi gns
may
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be formul ated according to techniques known in the art
usi ng suitable dispersing or ting agents and
waeependsnhg agents. The steril nj ect abl e pr eper/a81004029206
may al so be a sterile injectable solution or
suspensi on [ii a Mon-toxic parenteratiy-acceptab
di luent or |€uolpdetit, for exanC@mpeural sol ution in
1, 3- but aneditel—W0)-2005/:026137 220 PCT/UUS2004/ 029206
Anong the ag¢ceptabl e vehicles and solvents that npy be
enpl oyed are¢ water|, Ringer's solution and isotonig
sodium chloride solution. In addition, sterile, fixed
oils are conventijonally enployed as a sol vent or
suspendi ng |medi um [00281] For tHf '
bl and fixed|oil may be enployed, ing ¥ synthetic
mono- or diq{glycerlides. Fatty a¢rdg, such as olejc
acid and its$ glycdride derivat+yes ‘are useful in|the
prepar ati on|of18 njiect abl es, S _gre natura
pharmaceuti ¢al | y-acceptabl e 0118, such as olive Dpi
or castor oill, especially_ ip. their polyoxyethylated
versions. These oill solutir or suspensions nay| al so
contain a | ong-chai n al coh di l uent or dispersant,
such as car boxynetlhyl cellulose or simlar dispefsing
agents that l[are cgmonly used in the fornulation| of
pharmaceuti ¢ally acceptabl e dosage forns includihg
enmul si ons ampd suspensions. G her commonly used
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surfactants, such as Tweens, Spans and ot her
emul sifying agents or bioava|I§%|Iity enhancers whi ch
wae@soxmonly used in the manufacture of PCT/US2004/029206
pharmaceutically acceptable solid, quuid or ot her
dosage forns nmay al so be USed for —the purposes—ef-
formul ati on. . The pharnHEmmpowwdly accept abl e
composi tions s—Aventionnmay-bhe orally
adm nistered|in any, orally acceptable dosage form
including, buit not [imted to, capsules, tablets,
agueous suspensions or solutions. ,dn the case of
tablets for oral uge, carriers comoply wused incljude
| act ose and ¢orn stjarch. Lubrlca;éne gent s, such as
magnesi um st earate,| are al so typi'ca
oral admnistration in a capsule”forr S
di luents inc|lude | actose and dri Csrnstarch VWhen
aqueous susppnsPbns are requir@dor oral use, the
active ingredient |is conmbi nedbw 'h emul si fying and
suspendi ng VE)2005/026137 221 PCT/ US2004/ 029206
agents. |f desired| certdhn-Sweetening, flavoring|or
col oring agents nmay al so bg [ 00283]
Al ternativelly, the|pharnmacet#rcally acceptable
conpositions| of this invention nay be admnistered in
the form of |suppositories for rectal adm nistration.
These can beg prepafed by mxing the agent with a
suitabl e non-Trritating exciprent—that—s
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solid at roomtenperature but liquid at rectal
tenperature and therefore w || [t in the rectumto

WO 006a%@31 he drug. Such nmateri &P i ncl ude cocorRCHUS1004/029206
beeswax and pol yet hyl ene gl ycols. [00284] The

phar maceut i dal'ty apceptabie conmposttions——of —this-
i nvention nayhnp$#Vbetadninistébm@oﬁﬂ@icar1y,
especial ly e-target of treatnment includes areas
or organs rleadily| accessi bl e by topical application,

i ncl udi ng di|seases| of the eye, the skin, or the | ower
intestinal tiract. Suitable topical fornulations are
readily prepared fpr each of these #feas or organsg
[ 00285] Topijcal application for i ntestina
tract can be effected in a rectal s
formul ation| (see jabove) or in a: t abl'e enema
formul ati on. Topically-transquéal Ppat ches may al so
be used. [00286} jor t opi cal ajppli cations, the :

pharmaceuti ¢al |y acceptable sitions may be
formul ated iin a sujtabl e;,0i nt ment containing the
active conponent [suspendée di ssol ved in one of

nore carriers. rriers f opi cal adm nistratipn of
the conpounds of (this invention include, but are|not
limted to, |[mneral oil, liquid petrolatum white

petrol atum |propyliene glycol, polyoxyethyl ene,
pol yoxypr opyl ene clonmpound, enul sifying wax and water.
Al ternativelry,—th
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pharmaceutically acceptabl e conpositions can be

fornmulated in a su
W0 b@s/0aa87 ve conpon
or nore 222 WD 20

itabl e |Otiﬁ£ or cream cont ai ni
ents suspen %
05/ 026137 PCT/ US2004/ 029206

phar maceut i ¢catty 4

carriers i nChipdief

oil, sorbitan—no

cceptable carriers—Suirtabte

but are notCdmpedmy to, nineral
ostearate; polysorbate 60, cety]

esters wax, |cetear
benzyl al cohol and
t he pharnmaceuti cal
formul ated as mcr
adjusted sterile s
in isotonic, pH ad
or without a preseg
chl oride. Alternat
phar maceuti caliloy a
formulated i{n an o
The pharnaceuti ca
i nvention may al so
or inhalation. Suc
according to techn
phar maceuti cal for
solutions in salin
sui t abl e preéservat

yl al cohol, 2-octyl dodecanol ,
wat er. [00287] For ophthal mc
|y acceptable conpositions may
oni zed suspensi ons—0 i sotonic
aline, or, prefer; as solu
justed sterile sal , either
rvative such as*, hg¢nzyl al koni u
ively, for ophthal mhc uses, th

cceptable co 56%Ltions may be
i nt rent such.-as.petrol atum [00
|y acceptablle conpositions of

be adnmi‘histered by nasal aero
h conposit are prepared
i ques wel |

-“Khown in the art of
mul ati on and may be prepared as
e, enploying benzyl al cohol or
i ves, absorption pronoters to

ng

or di ssol vedP@€TUS2IV64/029206
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bi oavai l ability, fluorocarbons, and/or other
conventi onal solub|I|2|ng gr dlspersing agents.
wQ 0028213 Most preferably, ghar maceut i cal | yPCT/US2004/029206
accept abl e conpositions of this invention are
fornulate:*b fFor—oral—admmistrati on. [00290}fTh~

anmount of p& & ounds . of tﬁbngmasdnt i nventign that
may be co | ned ‘th_ the carrier qudﬁ.t_eﬁ__a-l—s——t—#o——':roduce
a conpositjon inja single dosage formw Il vary
dependi ng upon the host treated, the pafticul ar {node
of adm nistration. Preferably, the donposi tions |shoul d
be formul ated so |that a dosage of betieen 0.01-100
ng/ kg body weight/day of the nodul atereccan be
admnistered to @ patient receiving tihese
conpositions. [00291] It should al sof bejundersto
that a specific Fosage and treat nent_regi nen fof any

particul ar |pagyent 223 WO 2005/ 026137
will depend uponoﬁﬁwéu&ety of

O
o

PCT/ US2004/,029206
factors, including the activity of the speC|f|c
conmpound enpl oyed} the ag¢, y |ght gener a
heal th, sex, diet| tine ofigad “n tration, rate]of
excretion, |drug crnbination, the judgnent of the
treating physician and the sewetfity of the partijcul ar
di sease beijng treated. The a @ of a conpound |of
the present| invention in the composition wll
CH,
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al so depend upon the particular conpound in the
conposition. [00292] Dependi ng _upon the particul ar
w@oovdioed1en, or di sease, to beI%lgr eat ed or prevROl/E82004/029206

addi ti onal

adm ni stere
al so be pre
i nventi on.

agents t hat
prevent a p
as "appropr
treated. " [
enbodi nent,
of treating
mammal |,
manmal a co
present inv
as set fort
enbodi nent ,
selected fr
di sease, al
destructive
i nfectious

certain pre

conj

t herapeuti c agents,

whi ch are nor nal

y

—to—t
SEmpdif
AS LSseq

reat—or—prevent—that—condition;
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resent invention,proy des a net
transporter nedi atled disease i
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present invention provides a nethod of treating cystic
fibrosis, hereditary enphysenf hereditary
whesmsobkyierat osi s, coagul ati on- bri nol ysi s PCT/US2004/029206
defici encies, WO 2005/026137 224 PCT/ US2004/ 029206
such as profern—C€ideficirency,—Type=thereditary
angi oedema, [Cinpdg# |pr ocessi ng d®mhpgdueiaci es, such as
Fam | i al hyperchollesterolem a, Type-1:chyl onicroneni a,
abet al i popr pt ei neria, |ysosomal storage di seases,| such
as |-cell diseasa/Pseudo-Hurler,
mucopol ysacchari dgses, Sandhof/ Tay- Sachs,
Crigler-Najjar type Il
pol yendocri popat hy/ hyperi nsul em  abet es nel | it us,
Laron dwarf|sm myl eoperoxi dase defyciency, prinmary
hypopar at hyyoi di sm nel anoma, gl ycafiosis CDG type 1,
heredi tary enphysena, congenit al ert hyroi di sm
ost eogenesi 5 i2oper|f ecta, heredi
hypofi brinogeneni g, ACT deficienty, Diabetes
i nsi pidus (Pl), negurophyseal =" neprogeni ¢c Dl
Charcot-Mar| e Toot/h syndrome, Perli
di sease, nelirodegenerative di §€as uch as
Al zhei mer' s| di seage, Par ki nsortus ase, anyotragphic
| ateral sclerosis,| progressive supranucl ear plasy,,
Pick's dispase, deveral polyglutam ne neurol ogi ca
di sorders asuch as Huntington, spinocerebullar ataxia
I

aeus- Mer zbacher

type |, Spiratl—=
dent at or uba pal
as well as

A bl bhar mic-ptl-ar ot r Ay
U Ut odai nmosoar al at opyity,
i dol uysi an, and nyotoni c dystragphy,
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spongi f or m encephal opat hi es, such as hereditary
Creut zfel dt - Jakob di sease (due_to prion protein
wee@sesasng defect), Fabry di skHke, PCT/US2004/029206
Straussl er- Schei nker di sease, secretory diarrhea,
pol ycysti c kidneydisease,—chrontc—obstructive
pul monary diegdet|( COPD), dry Gutepoticsease, and
Sjogren's Syndrone, conprising the step of -~ = -
adm nistering to said mammal an effective anount |of a
conposi tionjconpri|sing a conpound of the present
i nvention, or a prleferred enbodi mrent A hereof as get
forth above. [00296] According @ alternative
preferred enbodi nent, the prese vention provji des
a method of | treat|ing cystic fibroSis conprising|the
step of admnistgring to said mammgll a conpositijon
conpri sing the WD|2005/ 026137 22F5=RCT/ US2004/ 029206
step of admnigferiing to said néaqet an effective
anount of a conpgsition conprisi a conmpound of| the
present inyention. [00297] Aleg d?ng to the invention
an "effectiye angunt" of the cg
phar maceuti ¢cal ly acceptable qgohpegition is that
amount effective flor treating Qf seni ng the
severity of [any one of the above diseases. [00298] The
compounds and conpositions, according to the method
of the present invention, may be
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adm ni stered usi ng any anount and any route
adm nistration effective for Ezeating or lessening the
wa@ewsn2dly7 of of any one of the bove di seases. P¢D02993/029206
In one enbodi nent, the conpounds of the present
i nvention areusefiut—n—treating—cystic—fibrosts:
[00300] Accocgipugit o a nore predfipédih enbodi ment,| the
di sease so treated is selected from Tangier's disease,
stargardt disease |1, age rel ated macul ar dystrophy 2,
retinintis pignentjosa, bare |ynphocyte syndrone,
PFI C-3, anemm a, prlogressive intrahepatic
chol est asi s{2, Dublin-Johnson syndronme, Rseudoxanthona
el asticum c¢ystic [fibrosis, famlial pefsistent
hyperi nsul i pem ¢ hyprogl ycem a of «i nffancy,
adr enol ecukodyst r dphy, sitosterol i chroni ¢
obstructive|pul nonary di sease, hma, di ssem nated
bronchi ect asi s06chroni c pancreatj tis, male
infertility, enphysema, or pfieuronia. [00301]
According to another norecpreierred enbodi nent, fhe
ABC transporfter nedi ated di @ is secretory
di arrhea, of polycystic kidney~di sease in a mampl .
[ 00302] According to an alternative preferred
enbodi nent, |[the priesent invention provides a nethpd of
treating cystic filprosis or secretory diahrrea
conpri sing
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the step of adm nistering to said manmal
WD 2005/ 026137 226 PCT/ US2004
W@ t@ps/0afi3adm ni stering to sai

conprising a conmpound of the present

preferred e
preferably,
According t
i nvention p
an anion ch
step of con
present inv
a chloride

preferably,
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present inv
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phar maceut i
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provi des a ne ﬁggbof treating 4
I at ed di sease&p a manmal
p of admnijstering to said man
sing a‘ nd according to t
[ 00305] di ng to anot her
esent inv ion provides a
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ention as described above;
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(ii) a pharmaceutically acceptable carri er; and (iii)
an additional agent sel ected %50 mucol ytic agent,
whe@sokaadi al at or, an anti bi ot| an anti- i nf eRCT/VS2004/029206
agent, an anti-inflammatory agent, a CFTRnodul at or,
or a nutri tjronat—agent {00306} Preferred enbodi frent s
of corrpoundijmp@# present |nv€ntnpa>nndn the above
phar maceutilcal _cohposition —are those-as—descri-bed
above. [00307] AC‘OI‘dI ng to anot her enbodi nent, the
present inventiop provides a kit for use in rreaq;uri ng
the activity of a ABC transporter or a fragnent
thereof inja biological sanmple in vitresor in vilvo,
conpri si ng:{ WD 2005/ 026137 227 PCT/ U 4/ 029206 I
(i) a conpositionjconprising a congpolnd of the
present invention; and (ii) instr ICt ons for: a)
contacting |t he coTposi tion wth e bi ol ogi cal
sanpl e; b) Ireasuriing activity o& gaid ABC transparter
or a fragment theneof. [003081 According to a
preferred epbodi mgnt, thetk| is useful in neasyring
the activity of CFTR

211

Cl




[ 00309] According to another preferred enbodi nent,

the activity of the ABC trans
wore@sed1ay t he transnenbrane v

by

ter is nmeasured by
age potenti al PCT/08820029206

Means for neasuring t he voltage potentia

acr oss

menbrane in
t he known n%
pot enti al

2ChREsH |

assay or|

o .
the—bi

U|ugiba| bauplc ray—enptoy any-

in the art, Gotapowsd optical ne
ot her . electroo ysi ol ogi:cal

a

of

rane
hods.

[ 003111 The
vol t age- seng
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1272- 80, an(
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which is attached to the outer leaflet of the plasnma
WO 2005/ 026137 228 PCT/ US2004/029206 menbrane and acts
W@2008/0BRET donor. Changes in mefror ane pot ent | BCT/(Y20P4/029206
cause the negatively charged D SBAC2 (3) to
redi stri but g—across—theptasma—renbrane—and—the—anount
of energy {Caipdier from CC2- @ip@lianges accordingly.
The changes_in fliuorescence em ssion can be nonilt ored
using VIPRIMI1, which is an integrated liquid
handl er and| fluorlescent detector designed to conduct
cell -based |[screens in 96- or 384-well mcrotiter
pl ates. [00813] Prleferred ABC tr orters in the kit
of the present invention inclu TR _[00314] Iin
order that the invention describe eréin*,my be nore
fully understood, |the follow ng gxa re set
forth. It should be understoonLg\ hese exanpl els

]

are for illustyatilve purposes y afid are not to|l be
construed as$ limtling this invention in any manner.
EXAMPLE 1 SR 0 S p(A-X) + WNIJ=NH2 I N. HN Et CH |or
MeOH N ~- (X-A)p Br R Genrer Procedure: The
appropri at e| br onoklet one wa ssolved in a m ni num of
et hanol or methangl with 1
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equi val ents of thiourea. The reaction m xture was

stirred overni ght

at roomte ature, evaporate

dto

waleaosesd 37 and t hen di ssol ved Fﬁ?éither di chl or BOEEURZN€029206
or ethyl acetate. The reaction m xture was then

extracted

L

sat ur at ed aqQagbs#

M-sodrunmThydroxi-de—fottowed—by
“sol uti on ofCaagowdd chl ori de.

saod

a
The
i um

organi c | ayer-was
sul fate, and evapo
desi red 2-am not hi
PCT/ US2004/ 029206
CH3CN or DMf -, <

equi val ent of the
equi val ent of the
N, N- di net hyl
(3 equivalents). 0
Azabenzotri azdisel -
hexaf | uor ophosphat
was
by reverseqphase
yield the pure pr

formam de ( DVF)

all owed to sti

then separated, dried over
rated to dryness to yield the
azol e.
Q-OH+ H\- QN Y? Y ON™
HATU O Et 3N Genejal
appropri ate
appropri ate

Pr ocedur e:

g n

- (7-
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Exanple 3 R N N/~(X-A),
and EEBNR QN OY N /-(X-
wab@sapasopri ate acid chloride
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WO 2005/ 026137 230 PCT/ US2004/ 029206 dryness,

di ssolved in a m ni nrum of di ghylsulfoxide and then
w@osH2@a? by rever se- phase preéparative |iquid PCT/US2004/029206

chromat ogr aphy. Exanmple 4 Hal R+ HOW NY QO

N J~(X-A)p 125 CF  NT-Ap Hal = d, Br, T whetein W
is a group |&mpkdcribed in th@omwnpmdnds of the
present i nvention—General PRrocedure—Onre—egui-val ent

of the hali|lde was| dissolved in a m ninum of the
al cohol . The reaction vessel was seal ed and then
subj ected tjo mcrpwave irradiation for 15 m nutes at
125 C. The [crude fixture was evapgfated.o dryness,
di ssol ved ijn 1 m_|{of dimethyl sul fxi dé and purified
by reverse-jphase |preparative li,uigd chromatography.
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Hal R+ HZNNW N Y Q O N~~(X-A)p DVF Y’

ad, Br, | wherein Wis a group_as described in the
present inv i on. General PCT/US2004/029206

W@ 0902185 of

Procedure: One equival ent of the halide was
in a mni numof—y;
contai ni ng 20ngdut

vessel was

t he

N

DAY

i rradi ati on
was evapor at

rever se- phase prep

2005/ 026137

N-di-rrethyt-forman-de—(-DBMVF)
val ents of apaémipeunihe reaction
sealed-and then subjected to nicrowave
for 5 mnutes at 80 C. The crude m xfure
ed tog dryness and purified by
arative |liquid chromatography.
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.231 Ove H2/Pd-C ~NH2 T CH3CH PCT/ US2004/ 029206
NaNO2/ CuCl  CH2=CHCHO Owe a)

wWd 2005026167 | - met hoxy- 2- ni t r o- belfPene A sol uti onPEF/US2004/029206
met hyl iodide (127.8 g, 0.9004 nol) in acetonitrile
(100 nL) was—stowhy addetd—to—asotution—of—5ftuqr o- 2-
ni trophenol |Cipdat|g. 0. 600 nolQonashn@ot assi um:
carbonate (207 g, 1.50 nnl) in acetonitrile (45Q n).
The m xture| was heated to ref lux for 15 hours. |The
m xture was|allowad to cool, filtered, and washed
twice with |dichlqronethane (100 nlL). The conbi ngd
filtrated was evgporated to drynesgito give the
desired product (96 g, 0.56 nol, % Which was
used direct|y in the next step. b) H\y—‘/
5- Fl uor o- 2- et hoxy- phenyl am ne A" uti on of 4-
fl uoro-I-methoxy-2-nitro-benzenef(85¢g, 0.50 nol)| in
met hanol (300 2p4) [cont ai ni ng pal Padi um on car bon |( 10
% 8 g) wap stirried for 15 pho under an at nospghere
Of cl
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hydrogen. The catalyst was filtered and the filtrate
was evaporated to dryness to give the crude product

w@ eds552¢37 0.436 nol, 87 %9, ch was used di PEDUB3004/629206
the next step. CHO c)
2- Chl or o- 3- (5=fttugro=—2-ret hUAy' phcnyl ) =
propi onal dehyggdA|sol uti on of Coashonmdni trite (36 |g,
0.51 WO 200k/ 026137 232 PCT/ US2004/ 029206 nole) iln
water (50 nL) was|slowy added to a sol ution of
5-fl uor o- 2- pet hoxy- phenyl am ne (61.5 g, 0.48 nol)| in
hydrochl orig acid|(20 % aqueous sol ution, 115 niL)| at O
C. After stirring for 10 m nutes, ooled (0 O
solution of| acrollein (50 nm., 0.75 in acetone
(100 nL) coptaining calcium oxide 6 g, 0.01Q nol)
was added sjowy to the reactio i xture. This was
then followed by a solution ofuguprous chloride|(5 g,
0.05 nmol) ip agetone (100 nmL) contai ning hydrochloric
acid (20 % pqueousg sol ution, &
stirred at D to 30 C for 3 hour}
three tinmes|with dichloronetha
conbi ned orpani c llayers were d wwth a saturjated
aqueous sol ption of sodi umslrCT onate, a saturdted
aqueous sol ution of sodiumchloride, dried over
sodium sul fate, fijltered, and evaporated to dryngss to
give a black viscogus oil. The crude product was passed

and then extrdcted
(300 nL). The

227 S‘ﬁ{.




t hrough a short silica colum to give the crude

pr oduct ,

whi ch was used dire
WG 2{05408418Dr 0- 2- met hoxy- benzyl )

f8d

i azol -

m xture of 2-chl oro-3- (5 fl uoro-2- nethoxy phenyl)

pr opi onal deliyde (T
0. 384 nmpCmpd#

g,
reflux for

resi due was

rude fromabove) and throurea—<

sodi um hydr oxi de

wat er

sol ution of |sodi um chl ori de, ) er sodi um
sul fate, and evapgrated to drynesg. The crude pr
was recrystallized froma m xture wof ethyl acetate
and hexanes|t @2gi e t he pure preedlict (6.5 g, 0.027
mol, 6.2 %1trom 5-/fl uor o- 2- met hoxy- phenyl am ne) .
ESI-M5 mz calc. 238.1, found 239.2 (Mtl)+ 'H
NMR( CDC13) WO 2005/ 026137 233.4PCT/ US2004/ 029206 S
6.90-6.81 (m 2 H)|, 6.79-6.76 2 H, 4.75 (br,
H, 3 .91 (s, 2 H , 3.82 (s, . 2) \ NO2 NgOwe
NO2 H2/Pd-C| N CI |[N Owe
&l
[+]
H-4
229 =

(200 ).
wi t h di chl of omet hane
| ayer was washed with water,

The

et hanol (40@orhpomas heated to
15 hours.— The solvent was renpoved and
di | utijed wi th di chl oronet hane (300 nij),

(10 % aqueous sol ution, 150 nlL)
aqueous phase was extracted
(150 ni).

at ed aqueous

cl

y in the next step. d)
2- yl anm PET/US2004/029206
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tmﬁce
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thiourea NH2 cNH2 N Ove NaNO2/ CuCl CH2=CHCHO N Owel
a) 2-Methoxy-3-nitro-pyridine A suspension of sodium
woretsoide (40.5 g, 0.750 ol )I8Bn 200 nL of  nethEszN4/029206
was slowy added to a solution of 2-chl oro-3-
ni tro-pyri di-re—~#9—3—6—6-500—fB)—n—866——of
nmet hanol  atCc@p&#| The reacti ogofipeuae was stirred for
4 hours and -tﬁ nipoured into 1000 g of ice. The
resulting precipitate was filtered, washed with
water, and dried to give 2-nethoxy-3-nitro-pyridine
(70. g, 0.45 mmmol,; 90 0) as a white sglid. b)
2- Met hoxy- pyri di ny3-yl am ne A sol ytign of 2-
met hoxy-3-njtro-pyridine (70. g, 5 nol) in nmethano
(700 nmL) copntaining palladiumon g¢atbon (7 g, 10|%
was stirred unde an at nosphesex’'of hydrogen for |15
hours. The| catal yst was filteredsiand washed with
nmet hanol . Thexpdilltrate was e rated to drynesg to
gi ve crude 2- methoxy-pyridin{3-%l amne (48 g, 0,39
mol, 87 % ,| which| was used dirgctly in the next |step.

el
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c) 2-Chloro-3-pyridin-3-yl
of sodiumnitrite (20. g, 0.2
wowsskawt y added to a solutio
pyri di n-3-yl am ne (36 g,

acid (20 %

stirring CHOCWpEH
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m., 0.37 no
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pr opi onal dehyde (crude from above) and thiourea (14.8
g, 0.194 nol) in ethanol (ZQQSnL) was heated to ref

WO 2005/02048T ni ght . The sol vent waS renoved and tPET/US2004/029206
residue was diluted with dichoronethane (1.2 L) and
t hen washed W th [ sodi um hydroxi de (10 % aqueous
sol ution, 40mpd#| and water C@dPownd. The organ|c
| ayer was extractpd—three—times—with hydrochlor|c
acid (5 % aqueous| solution, 400 nL) and the conpi ned
aqueous | ayer was| brought to between pH 9 and 10 with
sodi um hydrjoxi de (10 % aqueous g@lution). The
resulting precipitate was filteredyto give the grude
product, which was recrystallizedg fr et hyl acetate

and hexanes to gijVve the pure produ g, 0.D23
mol, 5.6 %{from 2+ met hoxy- pyri di. I ne). EBI-NM
mz calc. 221.1, found 222.2 (M1)+* 3) WO 2005/ P26137
235 PCT/ USZ2002£020206 S Br? j "fIIN%. | 1I|C -

0 Cl \NO (

235 S/\g °
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N S~-NH2 a) 2-Brono-|-(chloro-phenyl)-ethanone

Bromne (3.8 nL, 65 mmol) added dropwi se to a
wa@eloaw@as? of 1-(2- chl oro- pheny?) et hanone (10PCTYUSHH4/029206

nmmol) in acetic acid (75 nL) at OC. The m xture was

then warned to.ropmtenperature and stirred overplght

The i xt ur ¢ Guapd #pvapor at ed tGompyweds and used | n the

next st ep H-hott fuu t-her- ptt HH-eattonr—N- I 5-

(2-Ch|oro-genzoyl -thiazol -2-yl] -N, N—dlnethyl

formam ding. A m kture of thiourea (4.95 g, 65.0/ mol)
and di nmet hgxynet hyl -di net hyl -am ne (23.2 g, 195 mmol)
in methandl (80 pL) was heated under | ux for|30
mnutes. After allowi ng the mixture t
triethylamine (1918 g, 195 muvl) and /a sol utionjof
2- brono-| - ([chl or o} phenyl ) - et hanone (£rade from | ast
step) in mgthanol| (50 nL) were adgedy, The mi xtufe was
heated to rlef237ux| for 4 hours. ¥ sol vent was
removed and the residue was useghdifrectly in th
procedure. |b)
(2- Ani no-thiazol -5-yl)-(2-
The crude N -[5-(R-chloro-b l)-thiazol -2-
yl 1-N, N-di et hyl - f or mani di ne~w&s di ssol ved in 10%
aqueous hydrochlpric acid (150 nL) and heated tp 70C
for 4 hourls. The| precipitate was filtered, washed
with ether,

e next

o- phenyl ) - net hanpne
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and then suspended in a 10% aqueous sodi um car bonat e
sol ution (250nL).

whows/02&ast t he precipitate was
and dried in air to give

et her,
(2-am no-thi
a brown sol
1- (2-chl oro-
2005/ 026137

(m 4 H, 8.

CH2=CHCHO CHO H2N'

2- Chl or o- 3- (
sol ution of
hydr ochl ori ¢
added dr opw
110 mmol) i
stirring fon

acrolein (1% g, 27
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2 H. 4 G N NaN®/ Cud 2
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hydrochl oric acid (5% aqueous solution, 120 nlL). The

conbi ned aqueous | ayer was adj usted Mﬁth a 10 %
w@owsod37 sol uti on of sodi um H% Ur oxi de to bet BENURLH0£029206

and 10 and then extracted three tinmes wth

di chl or onethanre—{350—m)—T he u.uau.b +ayers—wej e

combi ned, dgingsh gyer sodi um @yhmpahsd evaporated to

dryness, and purified by silica -.gel colum

chromat ogr aphy to|yield a ye||OMISO|Id. (5.2 g,{0.023

mol , 23% frjom 2-chl oroaniline). ESI-MS mz caic.

224.0, found 225.2 (M+1l) + 'H NMR (CDC13) 6 4.07| (s,

2H) , 4.9Q (bs, RH), 6.80}{%, 1H), 7.37-7.15 (m 4H)

6) 5-(2-netlhoxy-benzyl) - azol - 2-yl am ne NH2

5- (2- met hoXy- benzyl ) -t hi%azgt™=2- yl am ne was prepared

i n a manner| anal ogous to that g#s5-(2-chloro-benzyl)-

t hi azol - 2-yl am ne| ESI-MS m z calc 220 1, found|221.2

(Mr1) + "' H|NMRGCDC13) 5 7.26-7.%19 , 7.15((d, J

= 6.8 Hz, |[1H), 6{90-6.85 (m ZFD , 1H), (4. 77

(bs, 2H), |3.93 (s, 2H), 3.84 (s°

5- (3- Chl or g- benzyl|) -t hi azol - 2-yl am Cl NH2

5- (3- Chl or g- benzy )-thiazol-2-y|agﬂ§§:yas prepared in

a manner arjal ogous to that of 5-f2- or o- benzyl ) -

t hi azol -2-ylam ne|l ESI-M5 nfz calc. 224.0, found|225.2

]

a
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WD 2005/ 026137 238 PCT/ US2004/ 029206 (M+l1l)+ 'H NWVR
(CDC13) 6 7.26-7.21 (m 3H) , 7.10 (d, J = 6.8Hz, 1H)
WO 285016165, 1H) , 4.82 (bs, 2HP0, 3.93 (s, 2H)P@)US2004/029206

5- (4- Chl or o- benzyl) thi azol 2-ylam ne C

5- (4- Chl or oFberzy=thtazot=—2=ytamne—was—prepared in
a manner anampays to that ofcan{p% 6h! or o- benzyl ) -
thiazol -2-ylamnel ESI-MS mlz calc. 224 0, found|225.2
(Mrl) + 1H NVR(CDC13) 6 7.26 (d, J = 8.4 Hz, 2H) |,
7.14 (d, J = 8.4|Hz, 2H), 6,79 (s, 1H), 4.85 (bs,
2H), 3.92 (s, 2Hy. 9)

5- (2- Cyano- penzyl Y-thi a lamine ,,, NN-NH2 S
5- (2- Cyano-penzyl }-t hi azal #2- yl am ne was prepared in
a manner anjal ogous to that of 2-chl or o- benzyl )|-

thi azol -2-ylam ne|(12 g, 56 & ] f£0m 2-
cyanoaniline). ESI-Ms mz calc. 215.05 nd 216. 16
(M) + " H NVReEDC13) @ 6 7.64 (d,,<EH <54 (t, |1H) ,
7.34 (m 2H), 6.87 (s, 1H), 4.89 (brd, 2H), 4.19|(s,
2H) . '




10) Ove NH2 NaNO2/ CuCl2 CH2=CHCHO Owvk CHO Ove NH2 a)

2-Ch|oro-3-(2-xnethoxy-pheny|b-
wa@eloa@an? of 2- met hoxyl anil i ne é

pr opi onal dehyde,
24.6 g,

A
0. 200 P@I/PS2004/029206

239 WD 2005/ 026137 PCT/ US2004/ 029206 hydrochloric

acid (20 %
to a soluti
wat er (40

m nutes, a
0.56 nol)

oxide (4.0
a solution

acet one (20
aqueous sol
0Oto 30 Cf
150 nL port
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agueous—sotution,—86—t)—was—stowty 3
@mpd #$0di um ni tri Conlpbang, 0.22 nol) in
) at ta 5 C After stirring for 10
cool ed| (0 C) solution of acrolein (30]g,
in acetone (200 ) containing cal cium
g, 72|mmol) was{slowy added, foll owed by
of cuprous ide (2.0 g, 20 mmol) [in
m.) c¢ontai drochloric acid (20 %
ution, (4 L) . /mixture was stirred at
or 3 hours, and therextracted with three
i ons off dichl oronet hand. Trrbi nedg
er samer e washed o
H
{ Q
H;C)
A
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wi th a saturated aqueous sol ution of sodi um
bi carbonate, a saturated aquigfs sol ution of sodi um
wa@bdosieea7 dried over sodium fate, filterePCT/EHAIN04/029206
concentrated to give a black viscous oil. The crude
product was [passedythrough—a —short—sttica—<colturm to
give 10 g of| Cuipth product wWhigkipowws used directly
in the next procedure__h) : :
5- (2- met hoxy- benzy] ) - oxazm
2- chl or o- 3- (|2- net hoxyl phenyl
crude from above)
di ssol ved in ethan
ux overnight. Th yaporated to dry
The residue was dj

oronethane (25
and then washed with sodlun1hyd

de £A0 % aque
solution, 100 nL and water (50 or gani

of
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2-ylamne. A mxture
L propi onal dehyde (10
6 g, 0.16 nol) was
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d
a 10

| ayer was extmactled three tines f' hyorochlon
acid (5 % aqueous | solution, 250 nL).~.The conbi ne
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aqueous | ayers wer
% aqueous sol ution of sodium hydro and t hen
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e

extracted three ti t hane (300ni).

The organic
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| ayer
] evapo
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204.1, found 205.1 (N%1)+ 1H NVMR(CDC13) 6 7.26-7.20

(m 1H), 7.14 (d, J = 19% 6.91-6.86 (m 2H)
wo285/0t@37 1H), 4.49 (bs 2H) 85 (s, 2H), 3P@RUEHN4/029206

3H). 11) NH2 5-(2-Chl oro- benzyl) oxazol - 2-yl am ne

5- (2- Chl or g=—benzyt)=oxazor=2-ytamne was prepared in

a manner qmml #puUs to that ofompeuwypd eparati on of

5- (2- met hoXy-_benpyl) - oxazol -2-yl amne to yield {he

product as |a yellom1 solid. (3. 5 g, 8.4%from

2-chloroanilline).|ESI-M5 mz calc. 208.0, found|209.1

(M+1) +1H NNR (CDC?S) 6 7.37-7.18 (m 4H), 6.40 (s,

1H), 4.66 (lbs, 2H), 3.97 (s, 2H). 12)NH2

5- (3- Chl or a- benzy| ) - oxazol - 2-yl am ne 5-£3- Chl or o1
benzyl ) - oxdzol - 2-yl am ne was prepaxed/in a manne
anal ogous tio that|{of the preparati ‘bf 5- (2- et hoxy-
benzyl ) - oxdzol - 2-yl am ne to yiel’ e product as|a
yellow sol|id2fil.2 g, 2.9 %fg 3-€hl oroani |l i ne).
ESI-M5 mlz | calc.|208.0, foun 9.2 1H NWR(CDC13) 6
7.26-7.22 (Im 3H), 7.10 (dgJ7= 6.0Hz, 1H), 6.44 (s,
1H), 4.73 (jbs, 2H), 3.82 2H). 13)
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Cl NH2 WO 2005/ 026137 241 PCT/U82004/029206

5- (4- Chl or o- benzyl ) - oxazol - ia' ne 5-(4-Chl oro-
whewspboidbxazol - 2-yl am ne was p epar ed i n a maPOBUS2004/029206

anal ogous to that of the preparatlon of 5-(2-nethoxy-

benzyl ) - oxazpl - 2=ylram ne to-yreld—the—product—as

yel low soliCpd@ g, yield 3. 8enifdunam

4- chl or oani | fre}—ESI-MS iz calc. 208.0; found 209.

1H NMR(CDC13) 6 7.27 (d, J = 8.4Hz, 2H), 7.17 (d, J

8.0 Hz, 2H),| 6.38 (s, 1H), 4.66 (bs, 2H) , 3.81 (s,

2H) . 14) O Br 2/ CH2Cl 2 CHQa)

2- Br ono- 3- phienyl pr ¢opi onal_dehyde A sol uti on of b&%nine

I =

e
(15.2 g, 95.]1 nmol )in of di chl or onet hane S
added to a sjol ution of enyl - propi onal dehyde (13.4
g, 100 nmmol){ i n di ¢chl or onet hapge-s( 150 nL) at 0 C over
20 mnutes.| The reaction m was allowed to stir
for 2 hours a?d then a saturat ed*aqu 7 sol ution of
sodi um bi cgrbonate (100 nlL) was d the m xture.
The organig | ayer|was separate@ and t hesaqueous |ayer
was washed |wi th dj chl or omet hane ( /. The conbi ned
or gani ¢ 0" N g,

cl
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| ayers were washed with water
sol ution of sodiun1ch|oride,19
wa@leanmesE3T 0 gi ve an orange il ?

d then evaporated
14.2 9),

directly in the next step. b)

a saturated aqueous

to

whi c hP@EES209€029206

5- Benzyl - ogazot=2fytamne A xture of 2Z-brono- 3t
phenylproplahﬁﬁd#hyde(14 2 g, Cmmpdendron1above) and
urea (7.2g,0 ol )y were-he br 15
hours in 200 nL bf ethanol. The sol vent was
evaporated |to drypess NH2 242 WD 2005/ 026137

PCT/ US2004//029206| and t he residue was diluted with

di chl or onetlhane (250 nL) and then,Mashed with sodi um
hydr oxi de (|10 @6aaueous sol ution,\10Q°T and wat er
(50 nL). The organhic layer was,extfa three tines
with hydrodghloriciacid (5 % aqu s solution, 250n).
The conbi ngd aqueous | ayers MeZg adlj usted to between
pH 9 to 10 wi 45 a|10 % aqueou gol uti on of sodi ym
hydr oxi de and then extracte ee times with

di chl or onetjhane (300mL) organic layer was dried
over sodium sul fate, evap fated to dryness, and
purified by silica gel col chromat ography to give a
pale yellow solid| (1.6 g, 9.2 nmol, 9.2%from ?

3- phenyl - propi onal dehyde). ESI-NB niz calc. 1741,
found 175.1 1H NWR (CDC13) 6 7.32-7.22 (m 5H) , 6.39
(s, 1H) , 4,72 (bs,
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2H) , 3 .84 (s, 2H . 15) S CHO CHO a)
2-Bron0-3-pheny|propionaldehydﬁg? sol ution of brom ne
W@ 1@582¢137 95. 1 nmol )in 30 nL of chl or ormret haneCT/A8H04/029206
added to a sol ution of 3-phenyl-propional dehyde (13.4
g, 100 nmol) |i n dr ghi oromettrane—(156—+t)—at—0—C—ever
20 ninutes. |Gmpdrifaction ni xt @emp@mdal | owed to stir
for 2 hoursjantd—tHen—a-saturated aqueous sol ution of
sodi um bi carfbonatge (100 nL) was added to the m xtjure.
The organic|layer |was separated and the aqueous ljayer
was washed w th dijchl oronet hane (50 nL). The conbi ned
organic |ayers wene washed with water, a saturated
aqueous solution of sodium chlori de, angthen
evaporated tp dryness to give an,or gmg
whi ch was used dirfectly in the néext
2005/ 026137 [PCT/ US2004/ 029206 by
5-benzyl -t hijazé¥- 21yl am ne A ni\L te of 2-brono-
3- phenyl propi onal dehyde(14. 2 ude from above) | and
urea (7.2 g,| 0.12 pol) e ated to ref lux for |15
hour s

CH,

258 | 9*<§ )




in 200 nL of ethanol.
dryness and the residue was d
waolc@kloarienet hane

(

The sol vent was evapor at ed
jluted with

i

250 L) and

to

Yhen washed wi t PCHOSI00#029206

hydroxi de (10 % aqueous solution, 100 nlL) and water

(50 nmL). Th
W th hydroc
The conbi ne

=]
-

—orgat
"Coipdc

i aqueq

c—tayer—was—exttacted three—t
acid¥(5‘j96anﬁﬁpuuidsolution, 25
us layers were brought to pH 9

i mes
onl) .
to

10 with a 1
and then ex
(300mL). Th
sul fate, ev
silica gel

solid. (5.2
pr opi onal de
1H NVR( CDC
(bs, 2H ,
CH3NH2 CHO
2- Chl or o- 3-
sol uti on of
(40 L) wa
2-chl or oani

D % aqu
[ ract eq
e or gar
apor at g
col um
g, 27
hyde) .
13) 6
3.296
Me CH
2-chl @
sodi ur

sl ow
i ne

Q)

5

eous solution of sodi um hydr ox
three times with dichl oroneth
ic layer was dried over sodiun
d to dryness, and\purified by
chronatographxu}o gi Vg pal e
mmol , 27 % from 3~phe

ESI-M5 mz cale.

2H)

ooy
nyl ) {pr opi onal dehyde. A
hﬁk S g, 0.22 nol) i

16) soR, NaRCe NH2 CH2OH

i de
ane
n
el | ow

91.2
4.91
iCHO

ter
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(25.5 g, 0.200 nol) in hydrochloric acid (20 % aqueous
solution, 100 nL.) at 0 to 5 C._The m xture was stirred

wo 2005024137 nut es and then pour e?d nto a cool e dPCDUL)004/029206
solution of acrolein (30. g, 0.56 nol) in acetone (200

n

mL) contai ni ig cal g umoxrde (4-—0—t—F2—HH

fol l oned by |@mpdi#jti on of -cupiusgpdiygori de (2.0 d, 20
mmol ) in acetere—20 nl) cantajnjing hydrochloric |acid
(20 % WD 2005/ 026137 244 PCT/ US2004/ 029206 aqueous
solution, 4 pL). The mi xture was stirred for 3 hqgurs
at roomtenperature, and then extracted three tings
wi t h di chl orpnet hane (150 nli). The cogmbi ned organijc

| ayers were washed{with a solutiap
aqueous sodjum chlforide, dried oyer ‘
filtered, and evaporated to drynessi{to grve a bl ack
vi scous oil that was used dire&L{y im the next
procedure. b) 261 LY,

[ 2- (2- Chl or ¢- phenyl ) - 1- net hyl p1iipoOnet hyl - et hyl ] -
met hyl - ami ne. A so| uti odsgf nethyl anine in methangl
(27 % 69 d) was §lowy adged~to a sol ution of
2-chl oro- 3- (|]2- chl pro- pheny pr opi onal dehyde in
di chl oronethane (2P0 mnlL). The reaction m xture was
allowed to stir for 12 hours and then used
i mredi ately |in thel next procedure. c)
5-(2-Cnhl oro-|benzyl ) -1-net hyl -1 Hi m dazol - 2- ylam pe. A
sol uti on of [Tyamamde—+n—water—(50-%150_nl) was
added to a boiling solution of [2-(2-chloro-pheny])-
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1-met hyl i m nonet hyl -ethyl ] - e
and dichl oronet hane. The pH
weomsiomuat additi on of an aque

-am ne i n nethanol
brought to 4.5 by the
sol uti on of BRCI/TNZN€029206

t hyl

52

acid (9 M. The m xture was refluxed for 2 hours,
al l owed tofcool tjo Toomtenperature, andadjusted to
pH 9 throughquhh#addltlon of @ump@nadl sodi um
bi car bonat e —The m-xture —was extracted - three ti S
wi t h di chl ofonet hane (200 nlL) and the conbi ned
organic |layers werle extracted three tinmes wth
hydrochl ori ¢ acid {(20 Wbaqueous sol ution, 150 i)
The aqueous|sol utijon was Hsted to pH 10 with
sodi um hydr oxi de (|10 @6aqu ol'ution) and extrjacted
three tinmes|w th di chl oronet#hang (150 nlL). The
conbi ned ofganic |l ayers were wastied with a saturjated
aqueous solution |of sodlun1chlo e, dried over
sodium sul fate63 fliltered, and evap ﬁated to dryness
to give a black salid whi ch was d by col um
chromat ography to |yield the WO 2005/ 0 613 245
PCT/ US2004/ 029206 |pr oduct (5.0 g, nmmol, 11 % from
2-chloroaniline) gs a brown solid. [-M5 mz cdlc
221.1, found 222.3 (Mrl)+ "' H NMR ( 3) : 6
7.30-7.37 (m 1 H|, 7.15-7.18 (m 2 H , 7.03-7./06
(m 1 H, 6/43 (s, 1 H, 3.94 (s, 2H), 3.80 (br,| 2H
, 3.15 (s, BH 17) 00
o,::/c”"
,{fs & u
o \@[!g}—u CH,
264 H .
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1) EtQAc, My(Cl04)2, NBS S 2) EtOH, Et3N, Al H2N NH2
H2N a) 2- Br onp- 3- oxo- hexanoi gg@ci d et hyl ester 3- Oxo-
wheooatnnild7 aci d et hyl ester (4.0 nL, 25 mmol) apdI/US2004/029206
magnesi um perchlorate (1.7 g, 7.6 mol) were pl aced
in 500 nL gf ethyl acetate and allowed to stir for 5
mnutes. N CBRRfhBEucci ni mi de ¢ompognd 26 ol ) was
added and tthe——repctionmrmxture—was—attowed—to—stir
for 15 mindtes, af which tine thin-Ilayer
chromat ography (10 % ethyl acetate in hexanes, silica
gel, 254 nmirrad|ation) indicated the reaction|was
conpl ete. The reaction m xture was diluted wth|500
nmL of ethyll ether}and washed three tinmes with an
equal vol une of sat urua:t °Qg ouss SOdI um chl oride. The
organi c | ayer was then |u sulfate]and
evaporated |to dry ess. Th| s qg,,- used in|the
next step Wi t }S further purrfr catr n. ”
Ami no- 4- pr qpyl -th azol e- 5- car boxyl i ¢ aci/ hyl |ester
2- Br ono- 3- gxo0- hexanoi ¢ acid ethyl ester g, 25
nmol ), was |di ssol ved in 60 nL of ethanol containing
triethylamine (4.2 nL, 30 nmol) and thiourea (1.5 g,
25 246
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WD 2005/ 026137 PCT/ US2004/ 029206 mmol ). The col orl ess
solution was protected fromljght and allowed to stir

wo or05A861Bbur s. The resul ting % suspensi on WeGT/US2004/029206
evaporated to dryness and dissolved in a mninmm of
di chl or onet pane—TFhis—sot ution—was—washed—threeqti nes
with an equahny@wune;QT*aﬂSat@bﬁﬁﬁdﬂaqueous sol gtion
of sodium bjiicarbonate, faollowed by a saturated -
aqueous solution of sodium chloride. The organic|layer
was separatied and|filtered to renove a fine red
preci pitate whichjremai ned suspended in the organic
phase. The sol venf was renoved and then the solid was
di ssolved in a mnimmof 50 / 50 (v / v) ethyl
acetate and 1 N aqueoys. sol ution of hydrochlorig
acid. The | ayers|were ée eth, and the aqueous |l ayer

was washed | with an equal B/0 HyT ““acet at e.
After discardbgg |the obgantT | ayerd, the aqueous

| ayer was then placed in an ice b&th Wit an equa
vol unme of ethyl acetate. Sodi um hydr oxi (IN) was
then sl owl y| added{with vigorous swirling until the

aqueous phase was|basic. The |ayers were separated
and the aqueous | ayer was washed two additional [tines
with ethyl acetate. The conbined organic |ayers|were
washed three tines with an equal volunme of a soljution
of saturated aqueqous sodium bicarbonate foll owed by a
sol uti on of saturated

ANIIANIIC
U ayutuouuos

eHy

H
\>—u’ — CHy
268 s >
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sodi um chl oride. The organic | ayer was then dried over
sodi um sul fate and evapor at ed 6 dryness to yield a
w@alos/0261et | ow solid (1.8 g, 8. A07mo 34 % ESPETVBS1004029206
calc. 214.1, found 215.3 (I\/H)+ Retention time 1.90
m nutes. 18)74- (4 |VE[ l]U)(y [JIICII)/I }'llll aLUI 'L yl afrne. S
H2NANH2 Et OHCHigd #10 2005/ 0261 3TomhouCT/ US2004/ 0209206
2- Brono- | - ( 2—pethgxy-phenyl)-ethanone (0.6388 g.
2.789 mmol ) |and thiourea (0.2289 g, 3.007 mmol) were
di ssolved ih a 20 |nL of ethanol. The reaction mXture
was allowed|{to stifr overnight at roomtenperatureg. The
et hanol was|evaporjated to dryness and the crude
product wa$ dissqglved in a mnimm of
di chl or onet hane. The crude pr pduct was then extrlact ed
twice with LM sodijum hydr oxi gde ~qarfd* once with a
saturated agueous sol ution of sqdium chloride. The
organi c | ayer 26@as |t hen [#f I'g ? um_.sul fat g,
filtered, apd evaporategd to drdyness-
product (0. 529 g, calc. 206. 3, found 20.' @
92.0 0). ES|-Ms ni|z

[a]
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(Mrl) + Retention time 1.86 mnutes. 1H NVR (400 MHz,
CD3CN) 6 3.91 (s, 3H 554% , 2H), 6.97-7.02 (m

WA R)05/076188- 7. 06 (m 1H): 7.23 & 1H), 7. 24- 7p@RUSI0P4/029206
1H), 8.06 (dd, J = 7.8, 1.8 Hz, 1H). 19)
4- ( 3- Met hoxy=phenyh)—thirazot—2-—ytamne—S—H2ZNANH2
Et OH H2N 2- BCaipa-#|- ( 3- met hox y(m}?;min)(r ethanone (0. 7291
g, 3.183 mml) and thiourea (0.2665 g. 3.501 nmgl)

were dissolved in a 20 nL of ethanol. The reactijon
m xture was allowed to stir overnight at room
tenperature; The |ethanol was evaporated to dryness

and the crugde product was dissolved i/ & m nimum of

di chl oronet hane. The crude product wa en extrlact ed
twice with LM sodijum hydroxi de and onfe with a
sat urat ed agueous |sol uti on of SOdI upr—chl ori de. The
organi c layper was |then dried oven-gpdi i sul f at €,
filtered, and2evaporated to dryness<o yield the
product (0.p19 g, |3.00 mmol, 9 0). ESI-M5 ml z |cal c.
206. 3, found 207.0 (M+l)+ RetEer#ion tinme 1.86 m nutes.
1H WO 2005/ 026137 (248 PCT/ U$2004/ 029206 NVR (400 | VHz,
CD3CN) b 3.B4 (s, |3H), 5. , 2H), 6.85-

272 o Q CH,




6.91 (m 2H , 7.31 (t, J =7.9 Hz, 1H) , 7.36-7.43
(m 2H . 20) 4- Phenyl-thlazol 2- ylan1ne S + A H2N
WORDSMBIBY H2N 2- Br ono- | - phenyl298t hanone (19. 9 BCT/OS200029206
nol) and thiourea (7.9 g, 0.10 nol) were mxed in a
150 nL of pethanpl—TFhereacti-en—mxture—was—watr ned
to dissol ve cihh§#! eagent s andcbﬂﬁﬁuﬁhlomed to stlr
overnight at room tenperature he nethanol-
evaporated to drymess and the crude product mas
di ssolved ijn a m ni mum of ethyl acetate. The crude
product was| then extracted twice with 1M sodi um
hydr oxi de and once with a saturated eous sol dtion
of sodi um chl oride. The organic |ay s then dried
over sodium sulfate, filtered,x
dryness to lyield the pure pr o
95.3 % of product. ESI- S
177.2 (Mtl) +,fRet enti on
MHz, CD3CN) 6 5.73 (s,
(m 1H),

. gcqo 0953 nol ,
z ¢Galc. 176. f ound
.41 ninutes "1H NMR (400
6.87 (s, 1H), 7.28-7.34
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7.36-7.43 (m 2H), 7.79-7.85 (m 2H).
Etl1/NaH | CO2Et HCI \ CO2H N N HCl a)
wa2M§02aBn- 3-yl -butyric acid éPhyl ester Pyri dpeF/us2004/029206

21) CO2Et

3-yl -

t et r ahydr ofrur
suspensi on | P
ide (6

sodi um hydr
t et r ahydr of
i odi de
was added

stir overni

poured intg

three tinmes
washed w th
chloride, ¢
to dryness.

preparative

(13.5g, 0.¢
found 194. 2

(23.

acetic acid ethyl

{

ester (22.5g, 0.136 nol)

fa¥al
T TATT

\

O 4 <l
wAw) |||—} Vvaa Dl UV

25/.026137 249@5@56&5@004/029206

D% in mneral oil, 6 g, 0.4 no

in

Df
in

uran (
4q,
to and
ght

W th

a sat
ried o
The cr
rever
699 no
(M)
55 (m
.35 (t

.65 (m

= 7.6

0

a
ice a

b0 nL) at 0 C A sol ution of et
150 nol) in tetrahydrofuran (5

[
nd
et hyl
ur at ed

roomtenperature. The m xture
The organic |ay
Ol ugi osf*of sod
e Tahd evapor

. 39

5. 09
3.04-2.95 (
3 H J=7.2 Hz),

8.17-8.13 (m 1 H),
1H J=17.6 H),
2.10 (t,

the reaction m xture was all ow

t he aqueous | ayer was extra

ny|

D L)
pd to
was
ct ed
pr

um
at ed

m
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b) 2-Pyridin-3-yl-butyric acid A m xture of 2-

Pyridin-3-yl-butyric acid eth%; ester (8 g, 0.04 nol)
w@n@s/026120 % aqueous sol ution p hydr ochl ori ¢ BCT/US1080029206

m.) was heated to ref lux for 3 hours. The sol vent

evapor at ed to—dryness to yrelrd—the desiredprodygct (5

g, 0.02 nol |Cpd#¥9, ESI-M nmCongmwed 165.1, found

166.5 (M+1)1H NMR _(DVMBO-d6) - h 8 86 (s 1 H) [8.80
(d, 1 H JES5.6H), 8.47 (d, 1 H J = 8.0 Hz),| 7.97
(dd, 1 H J =5.6| 8.0 Hz), 3.83(t, 1 H J = 8,0
Hz), 2.07-2,04 (m| 1 H), 1.82- 1.80 (m 1 H , 0./80

(t, 3 H J 7. 6|Hz) . 22)
N-{5-[ (2- Chl or o- phenyl ) - hydr oxy- et hyl ] -t hi azol - 2-
yl)-2- pheny| - but ynam de WO 208 26,-‘137 250 NaBH4,| MeOH
PCT/ US2004/ 029206 P
N-[ 5- (2- Chl pro-benzoyl ) -t hi &z i -»phenyl

but yrami de (102 ny, O. ol ) was s spéﬁded inll nL
of anhydrous net hanol .
0.801 mol) was slowy addgg’?and the rd
yell ow solution Wwas allowed to stir for
room tenperature. After stirring for one hour a,
second alipguot off sodi um borohydride (30.3 ng, Q.801
mol ) was added. [The reaction m xture was allowed to
stir for an

278 ; H
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addi ti onal hour and then the crude product was
evaporated to dryness and then dissolved in a m ni num
w@RoosimiB7 acetate. The organ@@ | ayer was washedr/vb1084029206
times wwth an equal volunme of i N hydrochloric acid,
saturated pagueous—sedium-bi-carbonate—and satur“ted
aqueous sodkgﬁbdghlorlde Thecgﬁq@ﬁhg | ayer was then
dried over |sodium  sulfate, filtéred, and evaporated
to dryness.| The ctude product was further purified by
rever se- phase preparative |iquid chromatography|to
yield the pure product (46 ng, 0.12 mol, 45 %
ESI-M5 mz [calc. 386.1, found 387.3 (Mtl)* Retention
time 3.83 njinutes| 23)
N-[ 5- (2- Chljoro- benzyl)-thiazol -2-yl ]-2, 2-di phenyl
acetam de 251 WD|[2005/026137 PCT/
5- (2-Chl oroF benzyl)-thi azol - 2-yl ankpe” (45 ng, 0. 20

mmol ) and di phenyll-acetic acid (42 0.20 nmol ) were
di ssolved in N N-dlnethyl orhﬁﬁg s k). cont ai ni ng
triethylampe (84,1 ; )

Azabenzotrijazol -1 - yI) N, ;FgﬁéTf-tetra eehyl ur oni um

hexaf | uor ophosphate (84 ng, 0.22 nmmol) was added|and
the solutijon was|allowed to stir for 16 hours. The
crude product was purified by reverse-phase
preparative| liquid chromatography (10.3 ng, 0.0246
mol , 12 %| ESI-M5 mz

H
280 Q N N
)
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calc. 418.1, found 419.2 (M+l)+ Retention tine 3.85
m nutes. i H NVR (400 MHz, DVMBO-d6) 6 4.19 (s, 2H)

W®288/02q137 1H), 7.23-7.47 (m 208H). 24) PCT/US2004/029206
N-(7-Oxo0-4,5, 6, 7-tetrahydro- benzot hi azol - 2- y1) 2-
phenyl - but yram-de0— 041+—S—2~—N—+H4—0H N DV

HATU  Et 3N (&g po- 5, 6- dlhydr@bﬂﬁbhﬁazothlazol 710ne
(34 nyg, 0.20 nmol) and 2-phenyl-butyric acid (38 ng,
0.20 nmmol ) | were dissolved in N Ndinethylformmde (1
m.) containing triethylamne (84.1 L, 0.600 mmol).

O (7-
Azabenzotrifazol -14{yl)-N, N, N , N -tetranet hyl uroni gm
hexaf | uor ophosphate (84 ny, O 22 nnDI) was added|and
the solutijon was|allowed to stir f 6 hours. The
crude product was purified by rev phase
preparative |iquid chronatograpﬁy ~

49 % . ESI- NS, z o A A
YT

Hyt
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calc. 314.1,

m nutes. WO 2005/0
w@ 2e0Biopdieny| acet yl a

nmet hyl ester DWW

26137 252 P?&5U82004/029206 25)
m no-t hi azof~4-yl)-aceti c ap€dU
O~ HATU Et 3N

found 315.3 (M+l)+ Retention tine 2.90

S2004/029206

(2- Am no- t hifazol™4
ng, 0.20 mMmuCmpidd

-yl y-acetic acid methyl—estet
di phenyl - ac&smpowsd d (37 ng, O

ed—in N-N-dinethyl fornmani de (2

(45

. 20

nmol ) were gi-ssoklv
contai ning triethy
Azabenzotri azol -1 -
hexaf | uor ophosphat

the solution was |all owed to sti ms 16_hours. T
crude product was/ purified by reverse ase
preparativel|liquid chromatography g, 0.08
mmol , 40. 9%9. ESI-IM5 mz <calc. 3861, found 381
(Mr1) + Retenmtion tlime 3.28 nigndf es.® 26)

2- Di phenyl acet2gs ani no-t hi azol ¢- 4*car boxylic acid
et hyl ester|O eHy

lamne (84.1 L, 0.600 mol ). O-
yI)-N, N, N, N -tetranethyl uroniu
e (84 ng, 0.22 mmvol) was added
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DMF HATU Et3N O 2- Am no-thi azol e-4-carboxylic acid
met hyl ester (32 ng, 0.20 rrg&l(ﬁ and di phenyl -acetic
wa@eiod/otaz7 ng, 0.20 nmmol) wer ssolved in  PCT/US2004/029206
N, N- di net hyI formam de (1 nlL) containi ng triethylam ne
(84.1 L, 0.6606mgt)y—6
Azabenzot ri gg@pdl#|yl ) - N, N, N I{I’:oa;ﬁlaflfnarret hyI uroni ym
hexaf | uor ophasphatle (84 ny, 0.22 nmmol ) was added |jand
the solutipn was |allowed to stir for 16 hours. The
crude WO 2005/ 026137 253 PCT/ US2004/ 029206 produgt was
purified by|reverge-phase preparative |liquid
chromat ography (19 ng, 0.052 mol, 26 % . ESI-Ms |nfz
calc. 366.1] found 367.1 (M+l)+ Retentipn time 3./34
m nutes. 27 :
N-[ 5- (2- Met hoxy- pyri di n- 3 yl mst,hylﬂ
phenyl - but yram de
285

~

~~

,
q

-t ki azgl - 2-yl ]|- 2-

NHATU Et 3N

£y
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N 5-(2- Met hoxy- pyridi n-3-yl nmet hyl ) -t hi azol - 2-yl am ne

(44 ng, 0.20 nmmol) and 2-phepy{-butyric acid (33 ny,
w@2@8/02¢18Dl ) were dissolved in acetonitrile (1P@i/PsS2004/029206

cont ai ni ng triethylanine (84.1 L, 0.600 mmol). O (7-

Azabenzotrifazol -TFyl)-N, N, N , N -tetranethyTuronl m

hexaf | uor opfsephét e (84 ny, OCQEPﬁwmﬂ) was added| and

t he sol utifer—wastattoewed—to——sti+—For—16—hours—he

crude product was purified by reverse-phase

preparative liquid chromatography (15 ng, 0.041| mol,

21 %9 . ESI-Ms mz| calc. 367.1, found 368.1 (M+1)+

Retention tiime 3.4 mnutes. 28) cH,

2- Brono- N- [|5- ( 2- chl or o- benzyl ) -t hi az |-2jl*§| 2-

phenyl - acetiam de

5- (2-Chl or g- benzy

nmol ) and Qrono-p 0¥y, 2.0 mmol)

wer e di ssol|lve®d’i n ) containing WO

2005/ 026137 254 P“T/U82004/0;9206 triethylamne (280

L, 2.0 mol)). O (J- Azabenz zol -

450 ng, 2|0

1-yl)-N, N, N, N -t etranet hyl i um hexaf | uor opho
(836 ng, 2.]2 mmol) was added~and t he sol uti on wajs
allowed tq stir for 16 hours. The crude product | was
purified by siliga gel chromatography using a
gradi ent of] 10-30; %

phat e

J)—U7

288




ethyl acetate in hexanes to yield a pale yellow solid

(633 ng, 1.50 mmol, 75.0 %9. ESI-M5 nfz calc. 420.0,
WO cwsd2d421. 2( Mr1) + Retention ti#e 3. 63 ni nut eSPCRB$2004/029206

2-Bronmo- N-[ 5- (2-chl oro- benzyl ) -t hi azol - 2-yl ] - 2-

phenyl - acet apide—€i B TR -
5-(2-Ch|oro-uam@nwﬂ-thiaiol-Z{MLﬁﬁdeﬁd(O.484‘9;‘2.16
mol ) -and 2- pronp-hutyric acid (0.360 g, 2.16- mmol|)
were dissolyed injacetonitrile (20 nlL) contai ning
triethylamne (302|L, 2.16 mmmol).
O (7- Azabenzptri azol -
1-yl)-N, N, N || N -tetramet hyl uroni um hexaf | uor ophosphat e
(1.15 g, 3.02 nmol ) was added and the sol uti on was
allowed to stir for 16 hours. Thg crude product S
purified by [silicalgel chronatggraphy. ESI-M5 m z
calc. 372.0, found 373.2 (Mr1l)+ Retention tinme 3,41
m nutes. 30)| 289 -

N-[ 5- (4- Chl gro- benzyl ) -0 -2yl ] - pentyl 1 2-
phenyl -acet gm de DPMF HATU Et3N C WDO}Z005/ 026187
255 PCT/ US2Q04/ 029206 o

5- (4- Chl or o-|benzyl ) - oxazol - 2-yl am ne (42 ng, O0.20

]




mol ) and cycl ohexyl - phenyl -acetic acid (44 ng, 0.20
mmol ) were dissolved in N, N-d'gf?thyl formam de (1 nl)

W@ ows@aq1Bhg tri et hyl am ne (84. , 0.600 nmol ) PCTUE2004/029206
Azabenzotriazol -1-yl)-N,N,N , N -tetranet hyl uroni um

hexat | ygosposPhake. (4o, 0.22,upok) wes adged:qad.

the solution was allowed to stir
C rucef e prestl usimpuasiqeura f itdek praseregr Servghasen are those

pr rative liquid_chromataqgraphy (9.6 ., 01.023

ot ey adt trE G sinanagsts

( Mdanisdeetadt ian di e rabfnerd MHB%0f31)and preferably CFTR
N-[ 5- (2- Chl or o- benzyl ) - 1-net hyl - 1Hi m dazol - 2-yl ] - 2-
pHREGAYYM yr ami de Cl

5-(2- =b [)- 1~ hyl -1Him d [ -2-yl.am
* 2O PR I e L St B pmne
0.etfbodutidnt Wegree T3S weshddurNNah i ydeeiammiterent ion

m.) caontaining triethylamne (84.1 L, 0.600 mol).
OFTR those that measurably decrease the activity of an

Azghenzold ozl e - )dﬂ\l'a{\l’ﬂaé}&éﬂtetﬂml ur oni um
hexaf | uor ophosphate (84 ng, 0.22 nmol) was added and
the sdP0262pn wasmealolfowdd 1flo iat ithef artl@ohddr e Thél aware

crude roduct was. purified by reverse-phase ,
Rt el ol R VR TSR i s emipicrease
1863e BE/JadB ¥ ZciGatiGy IF oh ARund-36ScktEM-brt of a

Retention tine 2.42 mnutes.
fragment thereof.

[00263] According to an alternative preferred
embodiment, the present invention provides a method of
modulating CFTR activity in a cell membrane of a mammal
in need thereof, comprising the step oftadministering to
said mammal a composition comprising a compound of the
present invention as defined above.

[00264] The preferred embodiments of compound of
formula (I) useful in potentiating the activity of CFTIR
include the preferred embodiments of the present
invention described above.

[00265] According to an alternative embodiment, the
present invention provides a method of increasing the
number of functional ABC transporters in a membrane of a
cell, comprising the step of contacting said cell with a
compound of the present invention. The term "functional
ABC transporter" as used herein means an ABC transporter
that is capable of transport activity.

[00266] According to a preferred embodiment, said
functional ABC transporter is CFTR.

[00267] The preferred embodiments of compounds of

formula (I) useful in increasing the number of functional



32) N (6-Ethoxy-benzot hi azol - 2-yl ) - 2-phenyl - but yram de
WD 2005/ 026137 256 DMF HATU EISN PCT/ US2004/ 029206

WG 23sleny? benzot hi azol - 2-yl am ?1 (39 ng, 0.20 PODUF2004/029206
and 2-phenyl -butyric acid (33 ng, 0.20 nmol) were

d'ﬁ@'ﬁéﬁeﬁléﬂbﬂ%é\fs‘j'ﬁ}‘&%é‘ 3{) A e | Jen[ﬂadl%@}}t@ UG he

triethylamne (84.1 L nmol )
AZaberotds axoltte 3pr)ea*e;rm, htnvra!nttm aanaetdwdqnmm mbove .

the. sQPURRbn WheIZEoRSHoEY S| FLFOPU16 ShaUFE e TRo

Crdéiﬁlcﬂﬁd)di@ﬁei\&@%ﬂéﬂdﬂécﬁ%éé}hﬂ QVLISRIRIRS Q11
preparative liquid chromatography (17 nmg, 0.050 mmol,

25 DpreEhieNS W £omes ©f 34T BLHUSEe340.-@ .(MEDer R and S

Eﬁﬁgﬁﬁ%(ﬁpﬁeﬁ -‘%%n atzg%rﬁrféfltl)ﬁ -cbecrﬁaznz}\:rﬁrde @ﬁr—e-f re

S Nnglaistmtreochemical isomers as well as enantiomeric and
diastereomeric mixtures of the present compounds are
within the scope of the invention. Unless otherwise
stated, structures depicted herein are also meant to
include compounds that differ only in the presence of one
or more isotopically enriched atoms. For example,
compounds having the present structures except for the
replacement of a hydrogen by a 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.

[00269] The present invention includes within its
scope pharmaceutically acceptable prodrugs of the
compounds of the present invention. A "pharmaceutically
acceptable prodrug" means any pharmaceutically acceptable
salt, ester, salt of an ester, or other derivative of a
compound of the present invention which, upon
administration to a recipient, is capable of providing
(directly or indirectly) a compound of this invention or
an active metabolite or residue thereof. Preferred
prodrugs are those that increase the biocavailability of
the compounds of this invention when such compounds are
administered to a mammal or which enhance delivery of the
parent compound to a biological compartment relative to

the parent species.



ne H N 4-Phenyl -thiazol -2-ylam ne (35.2 ng, 0.200

mmol ) and 4-net hyl - benzoyl chloride (30.9 ng, 0.200
woremkh2aer e dissol ved in 1 m2lf pyridine. TheCT/US2004/029206

reaction mxture was stirred at roomtenperature

over ni hen ur|f| rever se- phase
prepar i‘ﬁz\@r i ?dc ‘?%g?gy ﬂ%ge’gtg 1gyepgken may be
MARladi3 i %bar%@luﬁ@n Zctabes %%6w£4§50%ﬁ@ a£82- 20ne

(M+l) + Retentlon time 55 m nutes
45 FYnhesish eeptet ﬁﬁaz-éllugtya)teﬁen.@asmeme 1 below:
2005/ 026137 257 + H2N PCT/ US2004/ 029206 mi de
5- Phenyl -t hi azol - 2-ylam ne (35.2 ng, 0.200 mol) and
4-met hyl - benzoyl chloride g3Befeny, 0.200 mmol) were
dizsol{ed in 1l nm of pyridine. The reaction mxture

ed at room tenperature overnight and then
purified by reverse-phase preparative liquid
chr omat ogr aphy (10.4 ng, 0.0353 mml, 17.7 %9. ESI-MS
mz cal c£0294. 1, foun8 295.4 (M+1l)+ Retention-Nime

(ymnutes —%$—l é>__NH2

t hoxy-p Fazol -2-yl]- -nmet'h
hﬁw 2 EtOH

[00271] 2-Aminothiazoles. The appropriate
bromoketone was dissolved in a minimum of ethanol or
methanol with 1.1 equivalents of thiourea. The reaction
mixture was stirred overnight at room temperature,
evaporated to dryness, and then dissolved in either
dichloromethane or ethyl acetate. The reaction mixture
was then extracted with 1M sodium hydroxide followed by a
saturated aqueous sodium chloride solution. The organic
layer was then separated, dried over sodium sulfate, and
evaporated to dryness to yield the desired 2-
aminothiazole.

Step 2:



benzam de 4-(2- Met hoxy-phenyl)-thiazol -2-ylam ne (41.3
nmg, 0.200 mmol) and 4-net hyl - benzoyl chloride (30.9
wogs02a60 nmol ) were dissol Vé& in 1 nL of pyPETURE04/029206

The reaction mxture was stirred at roomtenperature
over )ght and then purified by reverse-phase

preparative liquid chromatography (7.32 ng, 0.0226

nnDI 11.3 %. ESI-Ms mz calc. 324.1, found 325.2

)+ Retention tinme 3.7 mnutes. 36) N [4-

Ngg*o&? he t hi az 2-yl] _-benzgm d
%A Pl 5'}%%. 03\‘548F6137%§ G*SX \>“<
PCT/uszoo4ﬁ029206 e

4- (2- Met hoxy- phenyl ) -t hi azol - 2-yl am ne (41.3 ny,

0.200 mmol ) and benzoyl chloride (28.1 ng, 0.200 nmol)

were dissolved in 1 nL of pyridine. The reaction

m xture was stirred at roomtenperature overni ght and

then (Qurified by reverse-phase preparative |iquid

Qx—x}{:%NHz v j\c;l 1 adioxans. (A—X%_:E}‘ﬁ‘\g
EtsN
(c)
(A——x)—[ »—NH, + /U\OH —pj:%’ @_X#E:%ﬂ'{:
(d)

0 HATU

N Q
N —
b9 >‘ NHz + J\OH DMF  Et;N (A'X#E?‘m«o

[00272] Amides. (a) If the appropriate acid chloride
was commercially available, it was added to one
equivalent of the appropriate amine in minimum of
pyridine. The reaction mixture was allowed to stir
overnight at room temperature. The reaction mixture was

then filtered and evaporated to dryness. The crude



chromat ography (11.4 ng, 0.0367 nmol, 18.4 % . ESI-MS
mz calc. 310.1, found 311.2 9NH1)+ Retention tine

WG 2®5/02a1BNut es. 37) 21 PCT/US2004/029206
N- (4, 5- Di phenyl -t hi azol - 2-yl ) - benzani de 1, 4-di oxane
Et 3N .4, 5- Di phenyl.-.t hi;azol - 2-yl am n 50.5 .200, . .
R PRUCE T Ba R A BRI B1 fevE 580 1PRE S0P 200 bl vk @i
dicsgehwedgrephi,. 4- di oxane (2 nl) contai ning
triethylanmine (84.1 L, 0.600 nmol). The reaction
mi xt ur ¢003d3] subpledEderrAt elkowdhe iadigidlias domas

' t 200 _C. . iltered, .
TS B A0 gly TIE RIS BECHEtolSalLl LRLRE oo
diviet hyis viff axkddiardnpucbhicadnbygr emeeseephasé

preparative |liquid chromatograph 7.21 0. 020
nﬁﬁllfat?ll’é.aﬂ‘l@ﬁ' E%E- ‘k"/SaﬁHOg‘a_I“g?‘\t/%%S. 457 aRd 95vher

( MribtregRebeREHON PRI 3n85 BT RPBLRStedBbrature or

N- (4, 5- Di phenyl -t hi azol -2-yl) - 4-net hyl - benzam de WO o
2605626887 tR59itrawdivex ansadEagioy Ror 5 minutes at 200°C.

41 DoAY Lrb 320l ag Lhal 881630:3, "Byafo2PAmRL)

dryness, dissolved in a minimum of dimethylsulfoxide and
then purified by reverse phase preparative liquid

chromatography.

[00274] (c) If the appropriate acid chloride was not
commercially available the appropriate carboxylic acid
was added to a solution containing one equivalent of the
appropriate amine in a minimum of pyridine. O-(7-
Azabenzotriazol-1-yl)-N,N,N’',N'-tetramethyluronium
hexafluorophosphate (HATU, 1.4 eg.) is added, and the
reaction is stirred overnight. The crude product was
purified by reverse phase preparative liquid
chromatography.

[00275] (d) If the appropriate acid chloride was not
commercially available the appropriate carboxylic acid
was added to a solution containing one eguivalent of the
appropriate amine in a minimum of N, N-dimethylformamide
with an excess of triethylamine. O-(7-Azabenzotriazol-1-
yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(HATU, 1.4 eg.) is added, and the reaction is stirred
overnight. The crude product was purified by reverse
phase preparative liguid chromatography.

[00276] One of skill in the art will recognize that

the above two synthetic routes are generic and can be



and 4-net hyl - benzoyl chloride (30.9 ng, 0.200 nmol)
were dissolved in 1,4-dioxaneg (2 nL) containing

WO eiosbsibam ne  (84.1 L, 0.600°%nol). The reacPcDNsS2004/029206
m xture was subjected to mcrowave irradiation for 5

' G d [ i red,
THES, 2 00: 560 T8 SEUBRLAN. 18 ELELSLER cormna
di(Tet.hyl sul f oxi de and purified by reverse-phase
prepar%@}ve liquid chromatography (18.6 ng, 0.0502

mol , 280277hy T Lyen nfphaggaeeusign ULy @siprp Sl e

&%%%%ﬁe%@t%@ﬁbﬁ% EL”%rﬁv%ﬁiFﬁEmuE@§er§9¥o a_non-toxic

, 5- Di phenyl -t hi azol - 2-yl') - 4- net hoxy- benzam de

1 cérdiiexanadiBvaNth oM #ebibilphehyk- dheazobt2dpkambyethe

50.5 , -0.200.mml ). .and 4-net hoxy-benzoyl chl oride, |
(SAF R 109368 L) Wieve ot Beo FORHORH A vt BRARE it is
(Zormuleeridai nipherikicetiybanipeact8priblie 02609emBYI) .

The reaction m xture was_stirred overnight at room

t enpevaniee OTTHENEFEEE SPaduBRYWRS EPPfefBdthe

B TS, A ag v PTRe s P eV et SRagee ™ot

plepdred el igun éxchrogetegr aphynifd?. Blogin0m0828arate,

nﬁ%bitaggauéég%ﬁ{%%%%ggns, gsuch as human serum albumin,
buffer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.

[00278] Pharmaceutically acceptable salts of the
compounds of this invention include those derived from
pharmaceutically acceptable inorganic and organic acids
and bases. Examples of suitable acid salts include
acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucoheptanocate, glycerophosphate, glycolate,
hemisulfate, heptanocate, hexanocate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,

lactate, maleate, malonate, methanesulfonate, 2-



WD 2005/ 026137 260 PCT/ US2004/ 029206 16.2 % . ESI- M5
mz calc. 386.1, found 387.2 £I\/H-1)+ Retention tine

W@ 205/0ni16Ut es.  40) 219 PCT/US2004/029206
4 thhyl N- (4- p- tonI-thiazoI 2-yl)-benzam de H2N __ ~\

Et
#]q’lnaf equ azol- & a%qréeétﬁ% nlt(faf&} rrm?llateand
4 pm]trﬂtqelteb,ermqﬁlrﬁﬁeo,r |gé@rs(xﬁ(£a&e’rg 3 —@h%@@rl@imip)ldt@rt%
ed in , 4- di oxane nmL) containin
AR 1@ (e BV o660 RO OO r esdtica ate,

mgﬂd&ﬁlaw%s %ulrfra% Qe %thlro%%nta%@ertwl%te and
The crude product was filtered, evapor at ed t

drb}mié%csamﬁt&ol \Rsdhem apids ofsucdi met Waﬂd,oml‘dé%m@t in
t | d
A L L R

calrc. tl’iﬂ)&aﬁepafmﬂiibrﬁ(iﬁi G a(IMY )k dReilentd d_rmtetrinfwl%ltéé in
m nut es.

%mlw (@%&W%ﬂﬂ%ﬂﬁ ey IEETAeR §ady their
pharmaceutically acceptable acid addition salts.

[00279] Salts derived from appropriate bases include
alkali metal (e.g., sodium and potassium), alkaline earth
metal (e.g., magnesium), ammonium and N*(Ci., alkyl).
salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds
disclosed herein. Water or oil-soluble or dispersible
products may be obtained by such quaternization.

[00280] The compositions of the present invention may
be administered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally
or via an implanted reservoir. The term "parenteral" as
used herein includes subcutaneous, intravenous,
intramuscular, intra-articular, intra—syﬁovial,
intrasternal, intrathecal, intrahepatic, intralesional
and intracranial injection or infusion techniques.
Preferably, the compositions are administered orally,
intraperitoneally or intravenously. Sterile injectable
forms of the compogitions of this invention may be
aqueous or oleaginous suspension. These suspensions may
be formulated according to techniques known in the art
using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation
may also be a sterile injectable solution or suspension
in a non-toxic parenterally-acceptable diluent or

solvent, for example as a solution in 1,3-butanediol.



4-dioxa e, n N C Et3N 5-Mthyl-thiazol-2-yl am ne
(22.8 ng, 0.200 nmmol) and 4- ?gthyl-benzoyl chl ori de

w@ 3@5026¢137 0. 200 nmol ) were sol ved in 1, 4- BCDXSI084/029206
(2 m) containing triethylamne (84.1 L, 0.600 mmol).

TRGoh&ache °§c8é§tt.é.115fe V‘@éhf'éiéé ethg Oé’c?fxﬂérgfé Aat WYY be

tenperature. The crude product was | tered,
earapbcpma@dar@ xdaiywessletyssbtt vmllmtnlqn mndfisotonic sodium

o gt BHFVEOTRLERA ot brktabt 5Bhy 1656 h. - D ghdti Lo v

28cRvdEX %@519?6&351&% P&/ M&@Bﬁéﬁ%@ﬁsﬂ@pexﬁﬁng\ﬁ
mz_ calc. 232.1, found 233.2 (Mtl)+ Retention tine

oEBIWR nut es 42)
E%Mk)§%£#%% "%n¥JL1%nﬁF%E§éﬁ 811 may be

N-[5- (ep

phenyl = ace am é)e

employed including synthetic mono- or di-glycerides.
Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of injectables,
as are natural pharmaceutically-acceptable oils, such as
olive o0il or castor oil, especially in their
polyoxyethylated versions. These oil solutions or
suspensions may also contain a long-chain alcohol diluent
or dispersant, such as carboxymethyl cellulose or similar
dispersing agents that are commonly used in the
formulation of pharmaceutically acceptable dosage forms
including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying
agents or biocavailability enhancers which are commonly
used in the manufacture of pharmaceutically acceptable
solid, liquid, or other dosage forms may also be used for
the purposes of formulation.

[00282] The pharmaceutically acceptable compositions
of this invention may be orally administered in any
orally acceptable dosage form including, but not limited
to, capsules, tabletg, agqueous suspensions or solutions.
In the case of tablets for oral use, carriers commonly
used include lactose and corn starch. Lubricating
agents, such as magnesium stearate, are also typically
added. For oral administration in a capsule form, useful
diluents include lactose and dried cornstarch. When
agueous suspensions are required for oral use, the active

ingredient is combined with emulsifying and suspending



2-Brono- N-[ 5- (2-chl oro- benzyl ) -t hi azol - 2-yl ] - 2-
phenyl - acet am de (42 ny, 0.192pnnl) was dissolved in 5
workoosote1aet hanol . The reacti on“vessel was seal BAT/ARINN4/029206

then subjected to nmicrowave irradiation for 15

%‘%@é atIﬂ'zéesﬁe&_ heo SHULE Mddl & W, evBpasat

ness dissolved 1n 1 nL of dlnethylsquOX|de and
p@mlér@dgbggem’es'em@le phes oprafdadti ve |iquid

R
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release the drug. Such materials include cocoa butter,
beeswax and polyethylene glycols.

[00284] The pharmaceutically acceptable compositions
of this invention may also be administered topically,
especially when the target of treatment includes areas or
organs readily accessible by topical application,
including diseases of the eye, the skin, or the lower
intestinal tract. Suitable topical formulations are
readily prepared for each of these areas or organs.

[00285] Topical application for the lower intestinal
tract can be effected in a rectal suppository formulation
(see above) or in a suitable enema formulation.
Topically-transdermal patches may also be used.

[00286] For topical applications, the
pharmaceutically acceptable compositions may be
formulated in a suitable ointment containing the active
component suspended or dissolved in one or more carriers.
Carriers for topical administration of the compounds of
thig invention include, but are not limited to, mineral
0il, liquid petrolatum, white petrolatum, propylene
glycol, polyoxyethylene, polyoxypropylene compound,
emulsifying wax and water. Alternatively, the
pharmaceutically acceptable compositions can be
formulated in a suitable lotion or cream containing the

active components suspended or dissolved in one or more



PCT/ US2004/ 029206 m crowave irradiation for 5 m nutes

at 80 C. The crude mxture 4¥gs evaporated to dryness,
waele@sokesgd in 1 ni of dinet hg?sul f oxi de and pPCT/UBEd4/029206

by reverse-phase preparative |iquid chromatography (29

r%a:@m%&itf@af@y ad&SptMHIE ZoLad LerB7 1. duidgiingd chfikrs
( Ig+ Retention tine 2.33 mnutes. 1H NVR (400 IVHz,

oDy ude 2. 96t (are 3t Uimireq stopppineraly qisl, ggrbitan
7 -
R R e AN S A I

y412eipbeny? - acey bdwdiecandVF b@8zyd alcohol and water.

2- Bronn- N-[ 5- (2-chl or o- benzyl ) -t hi azol -2-yl]-2-
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(174 " nmg, 2.00 mmol ). The reaction vessel was seal ed
asdspéeniosabjrct edteniei wpBhvediusteddietoke ferlie, or,

m nutes 80_C. The., crude m xture.was .ev .
d??ﬁ%%ﬁalg%ﬁ’ PO i FPEELDY r eV et S Phbse BF 6P a%estg dferile
| &gui fle ¢che opBEOONEPHYOL 3t tIPut On OFResd2va) ivESudB as

mz calc, 427.1, found 428.0  (Ml)+ R ' '
2@@@2ﬁ1ﬁb¥@§ium5§hloride. Altérna%ivef§?n éé"%ﬁﬂéﬁ%lmic

;h%ﬁg §] ngng{lg?nﬁggé%t %\Iééfiﬁ‘ze%é@p&’éﬁlg'é’&rﬁﬁ‘éiﬁyﬂ%ﬂ@%ay be
formulated in an ointment such as petrolatum.

[00288] The pharmaceutically acceptable compositions
of this invention may also be administered by nasal
aerosol or inhalation. Such compositions are prepared
according to techniques well-known in the art of
pharmaceutical formulation and may be prepared as
solutions in saline, employing benzyl alcohol or other
suitable preservatives, absorption promoters to enhance
biocavailability, fluorocarbons, and/or other conventional
solubilizing or dispersing agents.

[00289] Most preferably, the pharmaceutically
acceptable compositions of this invention are formulated
for oral administration.

[00290] The amount of the compounds of the present
invention that may be combined with the carrier materials
to produce a composgition in a single dosage form will
vary depending upon the host treated, the particular mode
of administration. Preferably, the compositions should
be formulated so that a dosage of between 0.01-100 mg/kg
body weight/day of the modulator can be administered to a
patient receiving these compositions.

[00291] It should also be understood that a specific

dosage and treatment regimen for any particular patient
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compound of the presént invention in the composition will
also depend upon the particular compound in the
composition.

[00292] Depending upon the particular condition, oxr
disease, to be treated or prevented, additional
therapeutic agents, which are normally administered to
treat or prevent that condition, may also be present in
the compogitions of this invention. 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."

[00293] According to an alternative embodiment, the
present invention provides a method of treating a ABC
transporter mediated disease in a mammal, comprising the
step of administering to said mammal a composition
comprising a compound of the present invention, or a
preferred embodiment thereof as set forth above.

[00294] According to a preferred embodiment, the
ABC transporter mediated disease is selected from
immunodeficiency disorder, inflammatory disease, allergic
disease, autoimmune disease, destructive bone disorder, .
proliferative disorder, infectious disease or viral
disease.

[00295] In certain preferred embodiments, the
present invention provides a method of treating cystic
fibrosis, hereditary emphysema, hereditary

hemochromatosis, coagulation-fibrinolysis deficiencies,
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2 lormdb i@ aaiyoitgdeaningyl-dntiizg 2 @iedatlds mellitus,
Laron dwarfism, myleoperoxidase deficiency, primary
hypoparathyroidism, melanoma, glycanosis CDG type 1,
hereditary emphysema, congenital hyperthyroidism,
osteogenesis imperfecta, hereditary hypofibrinogenemia,
ACT deficiency, Diabetes insipidus (DI), neurophyseal DI,
neprogenic DI, Charcot-Marie Tooth syndrome, Perlizaeus-
Merzbacher disease, neurodegenerative diseases such as
Alzheimer’s disease, Parkinson’s disease, amyotrophic
lateral sclerosis, progressive supranuclear plasy, Pick’s
disease, several polyglutamine neurological disorders
asuch as Huntington, spinocerebullar ataxia type I,
Spinal and bulbar muscular atrophy, dentatorubal
pallidoluysian, and myotonic dystrophy, as well as
spongiform encephalopathies, such as hereditary
Creutzfeldt-Jakob disease (due to prion protein
processing defect), Fabry disease, Straussler-Scheinker
disease, secretory diarrhea, polycystic kidney disease,
chronic obstructive pulmonary disease (COPD), dry eye
disease, and Sjdégren’s Syndrome, comprising the step of
administering to said mammal an effective amount of a
composition comprising a compound of the present
invention, or a preferred embodiment thereof ags set forth
above.

[00296] According to an alternative preferred

embodiment, the present invention provides a method of
treating cystic fibrosis comprising the step of

administering to said mammal a composition comprising the
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administered using any amount and any route
administration effective for treating or lessening the
severity of of any one of the above diseases.

[00299] In one embodiment, the compounds of the
present invention are useful in treating cystic fibrosis.

[00300] According to a more preferred embodiment,
the disease so treated is selected from Tangier’s
disease, stargardt disease 1, age related macular
dystrophy 2, retinintis pigmentosa, bare lymphocyte
syndrome, PFIC-3, anemia, progressive intrahepatic
cholestasis-2, Dublin-Johnson syndrome, Pseudoxanthoma
elasticum, cystic fibrosis, familial persistent
hyperinsulinemic hyproglycemia of infancy,
adrenolecukodystrophy, sitosterolemia, chronic
obstructive pulmonary disease, asthma, disseminated
bronchiectasis, chronic pancreatitis, male infertility,
emphysema, or pneumonia.

[00301] According to another more preferred
embodiment, the ABC transporter mediated disease is
secretory diarrhea, or polycystic kidney disease in a
mammal .

[00302] According to an alternative preferred
embodiment, the present invention provides a method of
treating cystic fibrosis or secretory diahrrea comprising

the step of administering to said mammal a composition
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anion channel is a chloride channel or a bicarbonate
channel. More preferably, said anion channel is a
chloride channel.

[00304] According to yet another embodiment, the
present invention provides a method of treating an anion
channel mediated disease in a mammal, comprising the step
of administering to said mammal a composition comprising
a compound according to the present invention.

[00305] According to another embodiment, the present
invention provides a pharmaceutical composition
comprising:

(i) a compound of the present invention as
described above;

(ii) a pharmaceutically acceptable carrier; and

(1ii) an additional agent selected from a
mucolytic agent, bronchodialator, an antibiotic, an anti-
infective agent, an anti-inflammatory agent, a
CFTRmodulator, or a nutritional agent.

[00306] Preferred embodiments of compounds the
present invention in the above pharmaceutical composition
are those as described above.

[00307] According to another embodiment, the present
invention provides a kit for use in measuring the
activity of a ABC transporter or a fragment thereof in a

biological sample in vitro or in vivo, comprising:
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present invention; and

(ii) instructions for:

a) contacting the composition with the
biological sample;

b) measuring activity of said ABC transporter
or a fragment thereof.

[00308] According to a preferred embodiment, the kit
is useful in measuring the activity of CFTR.

[00309] According to another preferred embodiment,
the activity of the ABC transporter is measured by
measuring the transmembrane voltage potential.

[00310] Means for measuring the voltage potential
acrogs a membrane in the biological sample may employ any
of the known methods in the art, such as optical membrane
potential assay or other electrophysiological methods.

[00311] The optical membrane potential assay utilized
voltage-sgsensitive 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).

[00312] These voltage sensitive assays are based on
the change in fluorescence resonant energy transfer
(FRET) between the membrane-soluble, voltage-sensitive
dye, DiSBAC;(3), and a fluorescent phospholipid, CC2-DMPE,
which is attached to the outer leaflet of the plasma
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86264n0031 2(V,) cause the negatively charged DiSBAC,(3) to
redistribute across the plasma membrane and the amount of
energy transfer from CC2-DMPE changes accordingly. The
changes in fluorescence emigsion can be monitored using
VIPR™ II, which is an integrated liquid handler and
fluorescent detector designed to conduct cell-based
screens in 96- or 384-well microtiter plates.

[00313] Preferred ABC transporters in the kit of the
present invention include CFTR.

[00314] In order that the invention described herein
may be more fully understood, the following examples are
set forth. It should be understood that these examples
are for illustrative purposes only and are not to be

construed as limiting this invention in any manner.

EXAMPLE 1
R
° il HN
(AX)C *  HNT ONH \ T~ (x-
TN ) 2 EtOH or MeOH N—/"~(X-A)p

R

General Procedure: The appropriate bromoketone was
dissolved in a minimum of ethanol or methanol with 1.1
equivalents of thiourea. The reaction mixture was
stirred overnight at room temperature, evaporated to
dryness, and then dissolved in either dichloromethane or
ethyl acetate. The reaction mixture was then extracted
with 1 M sodium hydroxide followed by a saturated aqueous
solution of sodium chloride. The organic layer was then
separated, dried over sodium sulfate, and evaporated to

dryness to yield the desired 2-aminothiazole.

Example 2
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HATU
Et;N

General Procedure: One equivalent of the appropriate
carboxylic acid and one equivalent of the appropriate
amine were dissolved in N,N-dimethylformamide (DMF)
containing triethylamine (3 equivalents). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU) was added and the solution was
allowed to stir. The crude product was purified by
reverse-phase preparative ligquid chromatography to yield

the pure product.

Example 3
R
Q\”/ HN\( — > AN N
\ !
o) \(X-A)p pyridine \ﬂo/ N— (X-A),
or
1,4-dioxane
and EtzN

General Procedure: The appropriate acid chloride was
added to one equivalent of the appropriate amine in
minimum of pyridine. The reaction mixture was allowed to
stir overnight at room temperature. The reaction mixture
was then filtered and evaporated to dryness. The crude
product was purified by reverse-phase preparative liquid
chromatography. Alternatively, the acid chloride was
added to one equivalent of the appropriate amine in
minimum of 1,4-dioxane containing an excess of
triethylamine. The reaction mixture was then either
allowed to stir overnight at room temperature or
subjected to microwave irradiation for 5 minutes at 200

°C. The crude product was then filtered, evaporated to



111321.201. 98 112337.003. 27 113349.203.33 ~

114363. 203. 57 115351. 002. 88 WD 2005/ 026137 266
WOESN5S8AGD4/ 029206 Cnpd #LC/ MBB®/ RT 116351. 002PGI/US2004/029206

117425 204. 25 118489. 004. 32 119357. 203. 53

0371.203.72 1 9. 404. 02 122411_4Q4.0 .

15358 503085555 1091 804’ B5°1580g9T s04mgbhy1sul foxide and

1263550203 £43d12735%va08e58h428332ef83aZdve 1iquid

129399. 204. 00 130411. 204. 09 131433. 403. 75

18bxomabegrenhy -
Example 4
W\
Hal ll? ‘I? Y!
Y’ N
N ) + HO~W —> Q \ }
Q)\[O]/ \g T~ (x-A), 125 °C I \g_y\(x-A)p
Hal =Cl, Br, |

wherein W is a group as described in the compounds of the
present invention.

General Procedure: One equivalent of the halide was
dissolved in a minimum of the alcohol. The reaction
vessel was sealed and then subjected to microwave
irradiation for 15 minutes at 125 °C. The crude mixture
was evaporated to dryness, dissolved in 1 mbL of
dimethylsulfoxide and purified by reverse-phase

preparative liquid chromatography.

Example 5
Hal $ NH R
Y N
N N +  HoN- —_— > )\H/ \(
Q/kw/ , MNeyy
y ,\\l_'/\(x-A)p DMF \(X'A)p
Hal = Cl, Br, |

wherein W is a group as described in the compounds of the
present invention.

General Procedure: One equivalent of the halide was
dissolved in a minimum of N,N-dimethylformamide (DMF)
containing 20 equivalents of amine. The reaction vessel
was sealed and then subjected to microwave irradiation
for 5 minutes at 80 °C. The crude mixture was evaporated
to dryness and purified by reverse-phase preparative

liquid chromatography.
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CH,=CHCHO cl

a) 4-Fluoro-l-methoxy-2-nitro-benzene A solution of

methyl iodide (127.8 g,

0.9004 mol)

in

acetonitrile

(100 mL) was slowly added to a solution of 5-fluoro-2-

nitrophenol

(94.2 g,

0.600 mol)

and potassium carbonate

(207 g, 1.50 mol) in acetonitrile (450 mL). The mixture

was heated to reflux for 15 hours.
filtered,
(100 mL) .

allowed to cool,

dichloromethane

The mixture was

and washed twice with

The combined filtrated was

evaporated to dryness to give the desired product (96 g,

0.56 mol,

step.

93

%), which was used directly in the next

b) 5-Fluoro-2-methoxy-phenylamine

fluoro-1l-methoxy-2-nitro-benzene (85 g,

A solution of 4-

0.50 mol) in

methanol (300 mL) containing palladium on carbon (10 %, 8

g) was stirred for 15 hours under an atmosphere of

hydrogen.

The catalyst was filtered and the filtrate was

evaporated to dryness to give the crude product (61.5 g,

0.436 mol,

step.

87

%), which was used directly in the next

c) 2-Chloro-3-(5-fluoro-2-methoxy-phenyl) -

propionaldehyde

A solution of sodium nitrite (36 g, 0.51
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17 1.203.43 171339. 002, 68 d .
P#3345026%) 482173500 303 9601 T 430 °qBH TR OF
helthb4z / ph84y0amiAé43814849300.48 mol) in
0 179405. 403. 55 , o
c acid (20 % aqueous solution, 115 mL) at 0 °C.
ing for 10 minutes, a cooled (0 °C) solution of
0 mL, 0.75 mol) in acetone (100 mL) containing
de (0.56 g, 0.010 mol) was added slowly to the
xture. This was then followed by a solution

chloride (5 g, 0.05 mol) in acetone (100 mL)

hydrochloric acid (20 % agqueous solution, 10

mL) . The mixture was stirred at 0 to 30 °C for 3 hours,

and then extracted three times with dichloromethane (300

mL). The c¢
saturated a
saturated a
sodium sulf
give a blac

through a s

ombined organic layers were washed with a
queous solution of sodium bicarbonate, a
queous solution of sodium chloride, dried over
ate, filtered, and evaporated to dryness to

k viscous oil. The crude product was passed

hort silica column to give the crude product,

which was used directly in the next step.

d) 5-(

5-Fluoro-2-methoxy-benzyl) -thiazol-2-ylamine

A mixture of 2-chloro-3-(5-fluoro-2-methoxy-phenyl) -

propionalde
0.384 mol)
15 hours.
diluted wit

(L0 % aqueo

hyde (crude from above) and thiourea (29.2 g,
in ethanol (400 mL) was heated to reflux for
The solvent was removed and the residue was
h dichloromethane (300 mL), sodium hydroxide
ug solution, 150 mL) and water (200 mL). The

aqueous phase was extracted twice with dichloromethane

(150 mL) .

The combined organic layer was washed with

water, a saturated aqueous solution of sodium chloride,

dried over

sodium sulfate, and evaporated to dryness.

The crude product was recrystallized from a mixture of

ethyl acetate and hexanes to give the pure product (6.5

g, 0.027 mol, 6.2 & from 5-fluoro-2-methoxy-phenylamine).

ESI-MS m/z

calc. 238.1, found 239.2 (M+1)* H NMR(CDCls) :
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V02 NaOMe NOz  HyPd-C QNHZ NaNO,/CuCl S CHO

| R .
o]
N N > OMe Me  CHy=CHCHO N7 ome

OMe
thlourea
[;I;/ij>~Nw

a) 2-Methoxy-3-nitro-pyridine A suspension of
sodium methoxide (40.5 g, 0.750 mol) in 200 mL of
methanol was slowly added to a solution of 2-chloro-3-
nitro-pyridine (79.3 g, 0.500 mol) in 800 mL of methanol
at 0 °C. The reaction mixture was stirred for 4 hours and
then poured into 1000 g of ice. The resulting
precipitate was filtered, washed with water, and dried to
give 2-methoxy-3-nitro-pyridine (70. g, 0.45 mmol, 90 %)

as a white solid.

b) 2-Methoxy-pyridin-3-ylamine A solution of 2-
methoxy-3-nitro-pyridine (70. g, 0.45 mol) in methanol
(700 mL) containing palladium on carbon (7 g, 10 %) was
stirred under an atmosphere of hydrogen for 15 hours.
The catalyst was filtered and washed with methanol. The
filtrate was evaporated to dryness to give crude 2-

methoxy-pyridin-3-ylamine (48 g, 0.39 mol, 87 %), which

was used directly in the next step.

c) 2-Chloro-3-pyridin-3-yl-propionaldehyde A
solution of sodium nitrite (20. g, 0.28 mol) in water
(100 mL) was slowly added to a solution of 2-methoxy-
pyridin-3-ylamine (36 g, 0.25 mol) in hydrochloric acid

(20 % agqueous solution, 60 mL) at 0 °C. After stirring
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2%E345 %9396%©%%8%%% %g%w&g added to the reaction mixture.
This was then followed by a solution of cuprous chloride
(2.5 g, 0.025 mol) in acetone (25 mL) containing
hydrochloric acid (20 % aqueous solution, 5 mL). The
mixture was stirred at 0 to 30 °C for 3 hours, and then
extracted three times with dichloromethane (150mL). The
combined organic layers were washed with a saturated
agqueous solution of sodium bicarbonate, a saturated
aqueous solution of sodium chloride, dried over sodium
sulfate, filtered, and evaporated to dryness to give a
black viscous oil. The crude product was passed through
a short gilica column to give a crude product, which was

used directly in the next step.

d) 5-(2-Methoxy-pyridin-3-ylmethyl) -thiazol-2-
ylamine A mixture of 2-chloro-3-pyridin-3-yl-
propionaldehyde (crude from above) and thiourea (14.8 g,
0.194 mol) in ethanol (200 mL) was heated to reflux
overnight. The solvent was removed and the residue was
diluted with dichoromethane (1.2 L) and then washed with
sodium hydroxide (10 % aqueous solution, 400 mL) and
water (200 mL). The organic layer was extracted three
times with hydrochloric acid (5 % agqueous solution, 400
mL) and the combined agueous layer was brought to between
PH 9 and 10 with sodium hydroxide (10 % aqueous
gsolution). The resulting precipitate was filtered to
give the crude product, which was recrystallized, from
ethyl acetate and hexanes to give the pure product (5.1
g, 0.023 mol, 5.6 % from 2-methoxy-pyridin-3-ylamine).
ESI-MS m/z calc. 221.1, found 222.2 (M+1)"

3)
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a) 2-Bromo-1l-(chloro-phenyl)-ethanone Bromine (3.8
mL, 65 mmol) was added dropwise to a solution of 1-(2-
chloro-phenyl) -~ethanone (10. g, 65 mmol) in acetic acid
(75 mL) at 0°C. The mixture was then warmed to room
temperature and stirred overnight. The mixture was
evaporated to dryness and used in the next step without
further purification. ' N
N'-[5-(2-Chloro-benzoyl) -thiazol-2-y1l]-N,N-dimethyl-
formamidine. A mixture of thiourea (4.95 g, 65.0 mmol)
and dimethoxymethyl-dimethyl-amine (23.2 g, 195 mmol) in
methanol (80 mL) was heated under reflux for 30 minutes.
After allowing the mixturé to cool, triethylamine (19.8
g, 195 mmol) and a solution of 2-bromo-1-(chloro-phenyl) -
ethanone (crude from last step) in methanol (50 mL) were
added. The mixture was heated to reflux for 4 hours. The
solvent was removed and the residue was used directly in

the next procedure.

b) (2-Amino-thiazol-5-yl) - (2-chloro-phenyl) -
methanone The crude N'-[5-(2-chloro-benzoyl)-thiazol-2-
y1l]-N, N-dimethyl-formamidine was dissolved in 10% aqueous
hydrochloric acid (150 mL) and heated to 70°C for 4
hours. The precipitate was filtered, washed with ether,
and then suspended in a 10% agqueous sodium carbonate
gsolution (250mL). The suspension was stirred for 1 hour
and the precipitate was filtered, washed with ether, and
dried in air to give (2-amino-thiazol-5-y1)-(2-chloro-
phenyl) -methanone ag a brown solid (8.5 g, 36 mmol, 55%

from 1-(2-chloro-phenyl)-ethanone). ESI-MS m/z calc.
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s
cl NaNO,/CuCl cl L o N
g B
= —_——— e
N,  CHesCHCHO cHoO < ,

a) 2-Chloro-3-(2-chloro-phenyl) -propionaldehyde To
a solution of 2-chlorocaniline (12.7 g, 100. mmol) in
hydrochloric acid (20 % aqueous solution, 40 mL) was

added dropwise a solution of sodium nitrite (7.5 g, 110

mmol) in water (20 mL) at 0 to 5 °C. After stirring for 10
minutes, a cooled (0 °C) solution of acrolein (15 g, 270
mmol) in acetone (100 mL) containing calcium oxide (2.0

g, 36 mmol) was added gradually, and then followed by a
solution of cuprous chloride (1 g, 10 mmol) in acetone

(10 mL) containing hydrochloric acid (20 % aqueous

solution, 2 mbL). The mixture was stirred at 0 to 30 °C for
3 hours and then extracted three times with
dichloromethane (100mL). The combined organic layers were
washed with a saturated agqueous solution of sodium
bicarbonate followed by a saturated aqueous solution of
sodium chloride. The organic layer was separated, dried
over sodium sulfate, and evaporated to dryness to give a
black viscous oil. The crude product was passed through a
short silica gel column to give 12 g of crude product,

which was used directly in the next step.

b) 5-(2-Chloro-benzyl) -thiazol-2-ylamine A mixture
of 2-chloro-3-(2-chloro-phenyl) -propionaldehyde (12 g,
crude from above) and urea (6.0 g, 0.10 mol) in ethanol
(120 mL) was heated to reflux overnight. The solvent was

evaporated to dryness. The residue was diluted with



274367. 102. 85 275396. 101. 41 276362. 102. 56
277391. 100. 71 278368. 102. 42 %é2309.103.14

wQ3e308261303. 34 281381. 303. 28 416. 503. 41 PCT/US2004/029206
283368. 103. 24 284367. 003. 51 285385. 003. 60
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MBASEPT hge AFE0B- THFFROCRr Petet 49 aflll Fot brafidteater (30
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ods for assaying nodul at1 on propertres
ohydoapbindsc Theidpl § % ahquents anel pot @t | B0 agSAY The

utilized. voltage- sensitive FRET sensors described by
AR 0 b 4R TS S B B abed A Eh B R auous
Tsb®c {3996} s¥elt@Ulydroxide to between pH 9 and 10 and

then extracted three times with dichloromethane (150 mDL) .
The organic layers were combined, dried over sodium
sulfate, evaporated to dryness, and purified by silica
gel column chromatography to yield a yellow solid. (5.2
g, 0.023 mol, 23% from 2-chloroaniline). ESI-MS m/z calc.
224.0, found 225.2 (M+1YF1H NMR (CDCls) 6 4.07 (s, 2H),
4.90 (bs, 2H), 6.80 (s, 1H), 7.37-7.15 (m, 4H).

6) 5-(2-methoxy-benzyl)-thiazol-2-ylamine

N
[::I:v/ﬁ;;>\NH2

5- (2-methoxy-benzyl) -thiazol-2-ylamine was prepared
in a manner analogous to that of 5-(2-chloro-benzyl) -
thiazol-2-ylamine. ESI-MS m/z calc. 220.1, found 221.2
(M+1)" 'H NMR(CDCls) & 7.26-7.19 (m, 1H), 7.15 (d, J =
6.8 Hz, 1H), 6.90-6.85 (m, 2H), 6.79 (s, 1H), 4.77 (bs,
2H), 3.93 (g, 2H), 3.84 (s, 3H).

7) 5-(3-Chloro-benzyl) -thiazol-2-ylamine

C
N
[f:]\\/l[g>F-NH2

5- (3-Chloro-benzyl) -thiazol-2-ylamine was prepared
in a manner analogous to that of 5-(2-chloro-benzyl) -

thiazol-2-~ylamine. ESI-MS m/z calc. 224.0, found 225.2



sensi ng by Tluorescence resonance energy transfer in

single cells" Biophys J 69(4?381272'80’ and CGonzal ez,
wd2005@261and R Y. Tsien (1997 | mproved i ndi cCBCDUS2004/029206

cell nmenbrane potential that use fluorescence

resonenég RMRT g¥peilnsierses | 0l AH4): &) g

conbi nati on mﬁ?h S[%Egﬁéfﬁg%gggﬂ%6 'Pé#?USibég?dEBZ 6

i htHunertlat | o8 ¥ ofs medBur iha % | (or esiBnc s fmnges 2H) .

such as the Voltage/lon Probe Reader (VIPR) (See,

Gonzalez, J. E. , K QOades, et al. (1999) "Cell-based

s Brs(erthlomstranmmyrit Jat titoim f«ir- 56F1R8kIHA | on- channel

targets" Drug Eﬁsco%,Today 4 (9) : 431-439). These

vol tage sensitive assayg &) on the change in

fl uorescence resonant e feqn{ FRET) bet ween

t he nmenbr ane-sol ubl e, vo ge<sefsitive dye,

D SBAC2(3), and a fluorescent phospholipid, CC2-DVPE

which is attached to the outer leaflet of the plasm

menbr ariel 4rtd L A Peiwyvd ) FRiE sgedor - Ydmariges  iwas prepared

ey ' e the cnegativel y char
RO A% o PRt i SHE e e STacb e EvAne
&g azed. -@ruemiofe .e BSIGYS tr/ansfadic .f nom . GC2-FOMRE 225 .2

C es accordingly. The changes in fluorescence

e@?’ggi on W%ﬁﬁa&r &d Tugietnd vl PREMBI-K, Hzuhi2gh ,i §.ad (d,
integr.at ed: | i2gyi d shardl gr f ,ugreseent et gct,or

desi gned to é%ﬂduct ceﬁl-bgggd gé%geﬁg%VnzggJ grgg (s,
384--wel| mcrotiter plates.

9) 5-(2-Cyano-benzyl) -thiazol-2-ylamine

=N

~ N
’ S>~NH2

5- (2-Cyano-benzyl) -thiazol-2-ylamine was prepared in
a manner analogous to that of 5- (2-chloro-benzyl) -
thiazol-2-ylamine (12 g, 56 mmol, 11 % from 2-
cyanoaniline) . ESI-MS m/z calc. 215.05, found 216.16
(M+1)" *H NMR(CDCls;): & 7.64 (d, 1H), 7.54 (t, 1H), 7.34
(m, 2H), 6.87 (s, 1H), 4.89 (bx, 2H), 4.19 (s, 2H).

10)

OMe 0

OMe  NaNo,/CuCl, CHO HZN/M\NH2 \
NH,  CHy=CHCHO cl o

a) 2-Chloro-3—(2-methoxy-phenyl)-propionaldehyde. A
solution of 2-methoxylaniline (24.6 g, 0.200 mol) in



I dentification of Correction Conpounds To identify

smal | nol ecul es that correct % trafficking defect
waz@sor@ased wi th LF508- CFTR, a singl e- additi oPCHUS004/029206

assay format was devel oped. The cells were i ncubated

I mysRfdonlfareie: nrgidimAoors rdcuatscl (1tGdn) e mn) was
presence or_absence (negative control) of test
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C

384-wel.l_plates re.incubated faqr, 1 rs at,27.Ct
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and | oaded with the voltage-sensitive dyes. To
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Cleutfnees medicumdsr offotledy, G20 effdlux imn aWOt201@5/(Q26 137

269 PCT/ US2004/ 029206 r.esponse to OF508- CFTR ,
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VR, 0P brifel lnf 4 AR wse%tli%f%% the g '%%EE;gbaéeE'or 3 hours,
vol tage-sensor dyes. ldentification of Potentriator
Unieksy BEoctimderited wifsdt ehtricat A5® ofl. PEXG8-cQETRE a

Cempd

doubl.e- addi.ti on assay .format was devel oped.

G Oﬁ%ﬂetﬁﬁ%&‘t- ﬂoaﬁzln&doo.rgépég g WeeR ypshed
WitioUta Rt rGREPQIiE RS sadded dno Fagh el pifbtebnate,
22 sec, a second addition of d--free nmedium

contAtMERE B 2qupoug fBersikgionn of sodium chloride, dried

over sodium sulfate, filtered, and concentrated to give a
black viscous oil. The crude product was passed through a
short silica column to give 10 g of crude product, which

was used directly in the next procedure.

b) 5-(2-methoxy-benzyl) -oxazol-2-ylamine. A mixture
of 2-chloro-3-(2-methoxylphenyl) -propionaldehyde (10 g,
crude from above) and urea (9.6 g, 0.16 mol) was
dissolved in ethanol (250 mL) and then heated to reflux
overnight. The solvent was evaporated to dryness. The
residue was diluted with dichloromethane (250 mL) and
then washed with sodium hydroxide (10 % aqueous sgolution,
100 mL ) and water (50 mL). The organic layer was
extracted three times with hydrochloric acid (5 % aqueous
solution, 250 mL). The combined aqueous layers were
adjusted to pH 9 to 10 with a 10 % agqueous solution of
sodium hydroxide and then extracted three times with
dichloromethane (300mL). The organic layer was separated,
dried over sodium sulfate, and evaporated to dryness.
The crude product was purified by silica gel column

chromatography to yield the yellow-red solid product.



was added to activate OF508-CFTR. The extracel |l ul ar

C - concentration followi ng both additions was 28 nM
wokiosi261pT onot ed C - ef fl ux ir?4|0esponse t o OFS5PEF/CF0R/029206

activation and the resulting nenbrane depol ari zation

V3Pr dBe e onss® By BEbRGar OFT BASY R FEbr (B b817/ i Fale-
mybaNaQl £6684 KEE.4. 5v+CacCl2 RyrNMIGE2,)1,5 HERRES 1.Q.0 plth,

7.4 with NaOH  Chloride-free bath solution: Ch|oride
safts "nlBat’d: SoFuli 8HZ#11Hl e SuBirftBfedmni 2R), 6.35 (s,
g onat g oS S. - . (Bre ed,ag-a 10 st ock
sgﬁﬁt'i %h@?nqb%)ﬂ/szoﬁgﬁd%gr ég' atEQEQO%.é%i é%ACZ \E

Prepared as a 10 nM stock in DVMSO and stored at -20C.
ng:) Cul ture NIH3T3 nouse fibroblasts stably

eXpressi ng AF508-CFTR are used for optical

measur ements of menbrane peten€ialy The cells are
mai ntai ned at 37 C in 5%and 190%0, huri dity in
Dul becco' s nodi fi ed Eagl exs-medi-iry” suppl enented with

2 mMMglutamne, 10 %fetal bovine serum 1 X NEAR
a-ME, 1 X pen/strep, and 25 mM HEPES i n WD 2005/ 026137

270 P@/-WQZQQ469893QQZ%Z5-SHEZSEI!LQU{r@afnh.ﬁékg— (Eoth@bto-
opti cal assays, the cells
enzyl) -oxazol-2-ylamine was prepared in a manner
analogous to that of the preparation of 5-(2-methoxy-
benzyl) -oxazol-2-ylamine to yield the product as a yellow
solid. (3.5 g, 8.4% from 2-chloroaniline). ESI-MS m/z
calc. 208.0, found 209.1 (M+l)+1H NMR (CDC1l;) o6 7.37-7.18

(m, 4H), 6.40 (s, 1H), 4.66 (bs, 2H), 3.97 (s, 2H).

c
N
[f:]\\/l[;P%-NHZ

5-(3-Chloro-benzyl) -~oxazol-2-ylamine 5- (3-Chloro-

12)

benzyl) -oxazol-2-ylamine was prepared in a manner
analogous to that of the preparation of 5-(2-methoxy-
benzyl) -oxazol-2-ylamine to yield the product as a yellow
gsolid (1.2 g, 2.9 % from 3-chloroaniline). ESI-MS m/z
calc. 208.0, found 209.2 H NMR (CDCls3) 6 7.26-7.22 (m,
3H), 7.10 (d, J = 6.0Hz, 1H), 6.44 (s, 1H), 4.73 (bs,
2H), 3.82 (s, 2H).

13)

Cl N
\W:::J\V/l[;>%_NH2



were seeded at 30,000/well in 384-well matrigel-coated
plates and cultured for 2 hrs 37 C before culturing
w@0058%167 f or 24 hrs. for the B enti at or assapCT/B82004/029206
the correction assays, the cells are cultured at 27 C

or 37 Cwth and without conpounds for 16 - 24 hours.

B) El ectrophysi ol ogi cal Assays for assayi ng AF508- CFTR
modul at3o ﬁWi@wl)mﬁéwla@sﬁsﬁm@mm—

PSABL BB ARy Syt B A Pl Aiedon

f wridiessgowsharaalen z& tde Wﬁ%m@ﬂl|ﬁ(@f—$ﬂethoxy-
identif]i ed in the aptical assays. FRTFSOS-CFTR
e gHel Y a‘IO’%ae?qls‘QgrY&\WW t&)éftl@rldsﬁ'{hﬁ/vémo%@q as a yellow

cudure GlnS@rg{ S PARI1ey MOWY ed fx%m éfﬁ%ﬂ&ﬁ%’ﬁ%‘%r FSI-MS

(Physi ol ogi ¢ 1'nstrument’s, | nc.
th’e/mmﬂﬂlia-ye?r@ Wer € ot |2rQR)LﬂsI§I war(t:Dcﬂ.g)cu@tvsdm (a, J =

usj ng, a tagﬁﬁn %VStesmo( A a%@ (s, , 4.66

Bi oengl neer| ng, drsity of

Phitsd ,0l20Di ¢ 3 Igistg,urments, Inc. San Di ego, CA).
Transepithelial resistance was neasur ed by applying a
2-nV pul se. Under these conditions, the FRT epithelia
deppnstrated resistances of 4 KS2/ cn2 or nore. The
sol utions were nmaintained at 27 C and bubbl ed with
air. The electrode offset potential ar:(Ml uid

resj st ancgyyer e BeHr@&ct ed~ysi pg a cepyl ,@@ i ns N
Use condi-ti-ony- @ lo>*NHz
CHO

a) 2-Bromo-3-phenylpropionaldehyde A solution of
bromine (15.2 g, 95.1 mmol)in 30 mL of dichloromethane
was added to a solution of 3-phenyl-propionaldehyde (13.4
g, 100 mmol) in dichloromethane (150 mL) at 0 °C over 20
minutes. The reaction mixture was allowed to stir for 2
hours and then a saturated agqueous solution of sodium
bicarbonate (100 mL) was added to the mixture. The
organic layer was separated and the agueous layer was
washed with dichloromethane (50 ml). The combined organic
layers were washed with water, a saturated agueous
solution of sodium chloride, and then evaporated to
dryness to give an orange oil (14.2 g), which was used

directly in the next step.

b) 5-Benzyl-oxazol-2-ylamine A mixture of 2-bromo-3-
phenylpropionaldehyde (14.2 g, crude from above) and urea
(7.2 g, 0.12 mol) were heated to reflux for 15 hours in

200 mL of ethanol. The solvent was evaporated to dryness



current reflects the flow of C- through LF508-CFTR
expressed in the apical nenmbhape. The |sc was

wale@snadiBy acquired using an MP100A- CE i nt er f BCEUS2004/029206
AcgKnowl edge software (v3.2.6; BlIOPAC Systens, Santa
Bafdatite €fgidWO wAONIRAST wirdh RETE MM 120206(250 mL)

Identification of Correction Conpounds h{g)l cal
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qgol&@{]&ﬁntl[@@'rgﬂ) géﬁtg'x%‘t!e TP% )up 'flbé Sor rxljggielnatyer
normal ringer was used on the aso at er al rane
whes east apctad mbfkewbsm¢@pWab@dhygmemnﬁ¢mﬂquaenﬁh(ﬁn/
| t Lrat d H 7.4 t

'2ER0R Sbncidhr et BPly atffentodied ahie e G drers

e@éiéeé@yﬁéteﬁdtoe%@EWééﬁnéﬁ yefe perdoried v th aqueous
i ntact nonolayers. To fully_ activate ~, F508- CFTR,

fBPLRBEPA P 0SPMG UANY LFex i BpERR@ N pRE Xt Tabed Tgtree
Mmewftﬁp@iéﬁﬁof:&hé% b{%%@rﬁ]a ?d%ﬁsé' 59{15 ea er was

R potentiator, genistein served i
odiheed cevért gcp@suml gic Libalt ¢ ore*aapdma\t ed etrcpetimmﬂ%, aind

FRT cell tabl y. expressi 8F5 CFTR reases the
LT bl Bl er TS E D ER R i Sy S o VP
desee M eel bhiesatidyi ty. ©fgcoy rgcmm@n conppuntsn 3 hshenyl -
cell's were incubated with 10 mMof the test conpound

fp¥oRiopRLiehyde 37 ERhMSréZ stbsequbtt 1 TRigked B¢l 'H
Pﬁﬂaﬁ'ﬁcb@})r)e%“}d'ﬁ& 7 e GAMBang geni gl 8'1'%13 mgdi-at egg

n c ound-treated cell's ‘'was nor mal’i
2H), 3. 84 (s, 2H).

15)

Brg/CH2C|2 Br

Ejv CHO

a) 2-Bromo-3-phenylpropionaldehyde A solution of

bromine (15.2 g, 95.1 mmol)in 30 mL of dichloromethane
was added to a solution of 3-phenyl-propionaldehyde (13.4
g, 100 mmol) in dichloromethane (150 mL) at 0 °C over 20
minutes. The reaction mixture was allowed to stir for 2
hours and then a saturated aqueous solution of sodium
bicarbonate (100 mL) was added to the mixture. The
organic layer was separated and the agqueous layer was
washed with dichloromethane (50 mL). The combined organic
layers were washed with water, a saturated aqueous
solution of sodium chloride, and then evaporated to
dryness to give an orange oil (14.2 g), which was used

directly in the next step.



the 27C and 37C controls and expressed as percentage

activity. Preincubation of thgscells with the
wa@oeooseediBon  conpound significantly increased peIEUSAN?29206

and geni stein- nediated |Ise conpared to the 37C

contr ab)s. 5 diskaidy 1 4 d 4 051 -of - Podneird at i WS -bromo-

Typical protocol utilized a basolateral to apical
%ﬂb%ﬁwqu@éﬂm{m o¥t ot i eruderd =zt ahpa eand

i epd, r nal irﬁkgf)r I r
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giml 390 whierebsedpmal . NE@ swisverep|vaece denpacpt abl tar

sodium gluconate (titrated to pH 7.4 with_| to

Sroe SR S O Sttt irn St e Ot e thane
eppgdreh, Urand\ ¢ her® Xpesh & Ny Sc e 3 08k frofdmd 3k N1y 5
after nystatin WD 2005/026137 272 PCT/ US2004/ 029206

PRUWRRIBT | $2HLG B9, FR S KB} A 0vaigr atkP anlk) ¢ égre organic
COIPOLNGS: VeLE- AAed L0 D01 AL O }ggb %1&% W& (s
in%grts. Sl'he% |cacy% t he putatlve}?_ cg d |
pot ambe @t ® rso wasi aompas @dlt 0 Thetcaibiried kipwous layers
pot ent.i at or eni st ej n. So%utj ns Basol at eral :
SOPER 1 BROTIAE n BT Mo (aas e (4 Syt ution
of godilRHRE- &2 dd)and KHREH extOrfdted\three times with
hydr oxyet hyl pi perazi ne-N - 2-

ichloromethane (300mL). The organic layer was dried over
sodium sulfate, evaporated to dryness, and purified by
gilica gel column chromatography to give a pale yellow
solid. (5.2 g, 27 mmol, 27 % from 3-phenyl-
propionaldehyde). ESI-MS m/z calc. 190.1, found 191.2 'H
NMR (CDCli3) & 7.32-7.21 (m, 5H), 6.79 (s, 1H), 4.91 (bs,

2H), 3.95 (s, 2H).

16)

cl NaNO, G CHaNH, ©) NHMe NH5CN N
NH, CHCHCHO CHo MeOH ~ .80, N NHz

a) 2-Chloro-3-(2-chloro-phenyl) -propionaldehyde. A
solution of sodium nitrite (15 g, 0.22 mol) in water (40
mL) was slowly added to a solution of 2-chloroaniline
(25.5 g, 0.200 mol) in hydrochloric acid (20 % agqueous
solution, 100 mL) at 0 to 5 °C. The mixture was stirred
for ten minutes and then poured into a cooled (0 °C)
solution of acrolein (30. g, 0.56 mol) in acetone (200
mL) containing calcium oxide (4.0 g, 72 mmol), followed
by a solution of cuprous chloride (2.0 g, 20 mmol) in

acetone (20 mL) containing hydrochloric acid (20 %

o\



et hanesul fonic acid (HEPES) (10), and dextrose (10).

The solution was titrated t EH 7.4 with NaOH
wa\piosabe1sol ution (in mV) Sa%é as basol at er al PEDIL0OMI206

with NaCl replaced with Na d uconate (135). Cel

Fi I at 1 hel .
QhpeeeThaTREERL £Phbe kAL AEgruLs pepressi o6 -
chgn?eraExpeghnﬁgm§egé?ureheap@tBhémeeXEﬁﬁetéﬁTﬁhree times
nodul ators_‘identjfie r tical . Th
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| ngoets pBdecyhtHegdwion &iye1deysn af SdtGrandd Seueous
C02in Coon's nodified Ham s F-12 medi um suppl enent ed

wEoH18% ¢hlaridal f dsépdnpveposofikim pehferel i hilbpged, and
g%g?gé?%té&rggt?ggﬁégs E%!givéoauﬁfaéﬁrvi?cous oil that

rirzing potentiator activity of conpounds,
t hes oeklsdneeetinciibatkd aexR7ptofeduté.- 48 hrs to
correct for the cF508-CFTR. To determine the activity

of corrections conpounds, the cells were incubated at

27 C gy 37-CuchhoapdpuehPoyt 1tAetEPIDAUREScERy1 24thyl] -
hours. WD 2005/ 026137 273 PCI/ US2004/ 029206 2.
Vnstbyvdepminecor 8i AgIUThennaér BSEBKI aMARSOBR(pFiRhancl (27

C%trggtgslaggoéio%ﬂy added to a solution of 2-chloro-3-(2-
chloro-phenyl) -propionaldehyde in dichloromethane (20
ml:) . The reaction mixture was allowed to stir for 12

hours and then used immediately in the next procedure.

¢) 5-(2-Chloro-benzyl) -1-methyl-1H-imidazol-2-
ylamine. A solution of cyanamide in water (50 %, 150 mL)
wag added to a boiling solution of [2-(2-chloro-phenyl) -
1-methyliminomethyl-ethyl] -methyl-amine in methanol and
dichloromethane. The pH was brought to 4.5 by the
continual addition of an agueous solution of sulfuric
acid (9 M). The mixture was refluxed for 2 hours, allowed
to cool to room temperature, and adjusted to pH 9 through
the addition of powdered sodium bicarbonate. The mixture
was extracted three times with dichloromethane (200 mL)
and the combined organic layers were extracted three
times with hydrochloric acid (20 % aqueous solution, 150
mL) . The aqueous solution was adjusted to pH 10 with
sodium hydroxide (10 % agueous solution) and extracted
three times with dichloromethane (150 mL). The combined
organic layers were washed with a saturated aqueous
solution of sodium chloride, dried over sodium sulfate,
filtered, and evaporated to dryness to give a black solid

which was purified by column chromatography to yield the



tenperature and test conpound-corrected N H3T3 cells

stably expressing LF508-CFTR %gée noni tored using the
w@edosoeased- pat ch, whol e-cel | ordi ng. Bri ef PET/US2004/029206

voltage cl anp recordi ngs of | AF508 mere perforned at

B R et R TR T B AP lde) o

Ald beoor dolgsd . VIES B-ME qui 2 exhlad. azs:Lamp,I |fr¢gnfd QZHQGP_P,CY(M+1)
Ofl&-ll C@gi Low— pass filtered at_1 kHz. Pi ettes

A 52087 MY whBn Fil ed7m}$h7th% (m, 2 H),
| nt rae} Jod afmsol ut) ons . ddndey, 1t hese 3 acordi ng 80
condi tions, ‘the calcul ated reversal pot ent | aI fHo ’ 81
(EGm., aAH r:ooﬁﬂjt-”enfﬁaraidi)e was -28 mV. Al recordings
had a seal resistance > 20 GSA and a series
resi stance < 15 MO, Pul se generation, data
acqui sition, and analysis were perforned using a PC
equi pped with a Digidata 1320 A/D interface in
conjunction with Canpex 8 (Axon Instrunments Inc.).
The bath contained < 250 ml of saline and was
continuously perifused at a rate of 2 m/mn using a
griei ty-driven perfusion system ldentification of
Correction Conpounds To determ ne the activity of
correcti c ounds for |ncrea3|ng t he denS|t
functi~an S~CFTR 1T the —prasmarenbr ane us%d\/
t he above- descli bed p@éEfQfcakg@iONanNsa- recodeN
techni ques to neasure the current density foll ovv| n
24-hr treatnment with Z)tmld;cﬁtgl\emlil(,)\lnmﬁﬁnpounds

2 2

a) 2-Bromo-3-oxo-hexanoic acid ethyl ester 3-0xo-
hexanoic acid ethyl ester (4.0 mL, 25 mmol) and magnesium
perchlorate (1.7 g, 7.6 mmol) were placed in 500 mlL of
ethyl acetate and allowed to stir for 5 minutes. N-
Bromosuccinimide (4.7 g, 26 mmol) was added and the
reaction mixture was allowed to stir for 15 minutes, at
which time thin-layer chromatography (10 % ethyl acetate
in hexanes, silica gel, 254 nm irradiation) indicated the
reaction was complete. The reaction mixture was diluted
with 500 mL of ethyl ether and washed three times with an
equal volume of saturated aqueous sodium chloride. The
organic layer was then dried over sodium sulfate and
evaporated to dryness. This material was used in the

next step without further purification.

b) Amino-4-propyl-thiazole-5-carboxylic acid ethyl
ester 2-Bromo-3-oxo-hexanoic acid ethyl ester (5.9 g, 25
mmol) , was dissolved in 60 mL of ethanol containing

triethylamine (4.2 mL, 30 mmol) and thiourea (1.9 g, 25



To fully activate LF508-CFTR, 10 mM forskolin and 20
nmV genistein were added to t5§6 cells. Under our

WO e@s/02ki1By conditions, the current density foPCDWS2094/029206
24-hr incubation at 27C was hi gher than that observed

f ahthWi NG T4 -dW1 d iRt QN Eitor3 frle Tpﬂ&%%tfe%s Wilch aliQht
consistent wth the known effects of |owtenperature

i ritthat} vssh \aD S5/ foee 187 ongr sPCT/IbS2 T4 329206 tieide

d j f AF - ' I T .

e Bnen o D ARt A D AR ML ool vedrim
c urireimund eS| d dgh tdmeoneeiHagrenwer €Hinc Wadtgd ot sl ra@ed

0 t he test co. ound for .24 qtours 37C and the

f
curVert SHEHSY CoMFar P HTS RE B7E3NFaFPE aqueous
caTed o %f addMint WicadHatdd AU bt he LeliSited
were washed 3X wth extracellular recording nediumto
r RO BB Y igithiafy saskium sigeridle -Pr éﬁh]lfﬁc @kmta:mw layer
Wi ~ to 0 I gnificant

[ rﬁlscgrée;%epcf{\%ﬁedc%qwﬁ %&&%@%@e%ﬁ%e%dgﬁbecﬁﬁﬁ%m
c anpear gl Hed & e i3FC regenitreal susipaentsd iieathen cefyanic
Paot.ent i at Conpounds The ability of AF508-CFTR _
pGEEIRS ‘at O €6 1A e dEE PRI AR SHRE. EPSFoRtRvas
Caighanad i AFRA8) rum NH3ES /_C%loI v H 3| ¥thyl acetate
expressi ng AF508- CFTR was al so i nvesti gated using

pefFbriatb hPaE Fedaitdiony ofe dividivgedd ortiseacid. The

2\%%&%%%{)%{3 ée%%qtaltfelde %nfdr Q:rﬂet Igt%u%%ﬁ.llsc ?Llay%%s %Sé washed
with an equal volume of ethyl acetate. After discarding
the organic layers, the aqueous layer was then placed in
an ice bath with an equal volume of ethyl acetate.
Sodium hydroxide (1N) was then slowly added with vigorous
swirling until the aqueous phase was basic. The layers
were separated and the aqueous layer was washed two
additional times with ethyl acetate. The combined
organic layers were washed three times with an equal
volume of a solution of saturated aqueous sodium
bicarbonate followed by a solution of saturated aqueous
sodium chloride. The organic layer was then dried over
sodium sulfate and evaporated to dryness to yield a pale
yellow solid (1.8 g, 8.4 mmol, 34 %) ESI-MS m/z calc.
214.1, found 215.3 (M+1)* Retention time 1.90 minutes.

18) 4-(2-Methoxy-phenyl) -thiazol-2-ylamine.

| 0!
o S HzNYN
O + )J\ ; S Y/,

Br



dependent increase in IDF508 with simlar potency and

ef fi cacy observed in the optigc assays. In all cells
wex@gionda; the reversal poten@ﬁzl bef ore and deeT/Iig004/029206

potentiator application was around -30 nV, which is

th I I | Lt
In?raggl?E#%BegoﬁgtW%%E%Q%ng%ﬁnyﬁg asparta?e(?ggi?S I
CaCrspSfipol My&Rd thjouHERES (1989 gantl. 24D ghol) were

anphotericin-B (pH adjusted to 7.35 w
EQ?F%@%VF | 4F 2o BtWBnoflneﬁﬂ@n°$+ne?%?lr%ﬁﬁé}%%nmhﬁture

(VPG 118ve§188) st M¥CLdelR) ghfabil 2rodid) ke Esc(20) The
pH adjusted to 7.35 with 1). WD 2005/ 026137 275

Péfh@@@@OWﬁ@Z@QBEOCBtEdCDbtdrﬁn%$$853dnﬁ@%ecrUde product
flbéaﬁla§5§v tably eX Bre%S fLéféﬁﬁoé%ﬁékhéﬂs US§Q crude
f 8F dirn ce Aaifif ai ned

OF8-cert recor
aprdduCti nab% LER aﬁdraet&ﬁhﬂﬂidétW1th lMMbbﬁEﬁm Bydrox1de
nodi fied Eagle's medi um suppl enmented w

th 2 ,
gPttlaRPRE, Wibhoft EREPTBEFFneTLEPHM sqlye ?\fE%Ag'fVl ASREL U

ch@%?&%&repThéngrégnﬁylﬂ§E§§ W8z 1dRe £ NEr SHEL Y8 sodium
flasks. For whole=cell recordings, 2,500-5,000 cells

menéfQEedeﬁléherpdbyandlygﬁp@réba@eﬁOgﬁﬁggeéévé@svipéd the
and cultuned foh 249 g, 2.56 mmol, 92.0 ). ESI-MS m/z

calc. 206.3, found 207.1 (M+1)" Retention time 1.86
minutes. 'H NMR (400 MHz, CD:CN) & 3.91 (s, 3H), 5.54 (s,
2H), 6.97-7.02 (m, 1H), 7.03-7.06 (m, 1H), 7.23 (s, 1H),
7.24-7.29 (m, 1H), 8.06 (dd, J = 7.8, 1.8 Hz, 1H).

19) 4-(3-Methoxy-phenyl)-thiazol-2-ylamine.

~o o—

_N
D (—— *f@
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2-Bromo-1- (3-methoxy-phenyl) -ethanone (0.7291 g,
3.183 mmol) and thiourea (0.2665 g, 3.501 mmol) were
dissolved in a 20 mL of ethanol. The reaction mixture
was allowed to stir overnight at room temperature. The
ethanol was evaporated to dryness and the crude product
was dissolved in a minimum of dichloromethane. The crude
product was then extracted twice with 1M sodium hydroxide
and once with a saturated agueous solution of sodium
chloride. The organic layer was then dried over sodium
sulfate, filtered, and evaporated to dryness to yield the
product (0.619 g, 3.00 mmol, 94.3 %). ESI-MS m/z calc.
206.3, found 207.0 (M+1)* Retention time 1.86 minutes. 'H



- 48 hrs at 27 C before use to test the activity of

potentiators; and incubated v& h or without the
wa@oroseediBon conpound at 37 C f'Or neasuri ng t hePE/UB2004/§29206

of correctors. 3. Single-channel recordings The

Sivi@l qzohammel, @ﬁ%tN)tbe§.9£_¥§”D§ﬁ¢tuﬁﬁsﬁo(éﬁcéﬁﬂ, 6.85-

LF508- CFTR st abl 'y expressed in N H3T3 cells and

aét-ivdi tlmes 284 ,pat-8at i(&y o eofp8uHds WH) e Ghb36€rvVed3 (m,

ua'rLleg exci sed inside-out nmenbrane patch. Briefly,

vol'tdge- clanmp recordings of single-channel activity

were perforned at roomtenperature with an Axopatch

200B patch-clanmp anplifier (Axon Instrunents Inc.).

Al'l  recordings were acquired at a sanpling frequency

0%030 4 -pHer3qd chaW»pass -Lhbiehed at 400 Hz. Patch
pi pettes were fabricated from Corning Kovar Sealing

#7052 gl (World Pred sion Instrunent®Nyox.,

Sar asot L) gnd+had allresistance—ob 5 - \EB
filled w e extr&edl | MHar  smbomi on. Th

OF508- CFTR activated after excision, by adding 1
mM My- ATP, andB'75 nM of the cAMP-dependent protein
ki nase, catal ytic subunit (PKA; Pronega Corp.

Madi son, W). After channel activity stabilized, the

pat ch WaSreEAfLlu®sgrysi f§hargravilty-dr ByeR - 100 mol) and

rASRIEEHION ovetam obly LECLoN RS plesctsadigcent

witeliihmnol?2 s8khe reaction mixture was warmed to dissolve
the reagents and then allowed to stir overnight at room
temperature. The methanol was evaporated to dryness and
the crude product was dissolved in a minimum of ethyl
acetate. The crude product was then extracted twice with
1M sodium hydroxide and once with a saturated aqueous
solution of sodium chloride. The organic layer was then
dried over sodium sulfate, filtefed, and evaporated to
dryness to yield the pure product (16.8 g, 0.0953 mol,
95.3 %) of product. ESI-MS m/z calc. 176.0, found 177.2
(M+1)* Retention time 1.41 minutes. 'H NMR (400 MHz,
CD3CN) 6 5.73 (s, 2H), 6.87 (s, 1H), 7.28-7.34 (m, 1H),
7.36-7.43 (m, 2H), 7.79-7.85 (m, 2H).

21)
Ej/\COZEt Etl/NaH | X CO,Et HCI X CO.H
—_— g
p 7 -~ "HCI
N N N

a) 2-Pyridin-3-yl-butyric acid ethyl ester Pyridin-
3-yl-acetic acid ethyl ester (22.5g, 0.136 mol) in

tetrahydrofuran (50 mL)was slowly added to a suspension



WO 2005/ 026137 276 PCT/ US2004/ 029206 To mai ntain

OF508- CFTR activity during tgg rapid perifusion, the
waonspeast i ¢ phosphat ase i nhi % F- (10 ITMNE’(E‘IISMG/OZ%%

added to the bath sol ution. Under these recording

C?1ljf1oug(?1out tiﬁml o414 \o&#t‘e{”{% A conyg a.4 mol) in

e dura I on t'he pat ch r'ecording (up to
60et malmydriurant 65 produded BY .pdsistilus ioharde efbyilngodide
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mai nt ai ned at 80 nV. Channel activity was apal yzed
f# i pribE ffiee PRt eHes TROMEIHTR) B2 RIS CHehngts and

The, magg = t%%@gﬁén%%as SéM&ML%’U%rEl% with ethyl

det erm e er of active nnel s during the
cackisetof Bine eamatmnenlayéﬁo mmcmvwé:h e saturated

| e- chan curr ata recor
U T LTS (Foide e PERe St
"ohfrdt8e"akd é@&)pdsﬂa@éw waiwryts@gbtormnsﬁud@tresmue was

al | - poi nt anpl i tude histograns that were fitted with
MRPT + §he sPRrPTERMeR T BYR IRYHSBiRNaRR chidki ysi s

: S@ﬁwﬁg@oﬁgﬁé‘gﬁ}ogw 5E0MP. 0 & RNGS) , she tofal msT-Ms m/z

M Cr 0Scopr c rent and open probability (Po) wer e
detee i hed. fr ofiod2d Beé. f (GhRENNEE Nl\&lzt{@@ﬂ/s) '5he RE2-9.39

S dete m ned u Pa 0

the rel g fo%S%?nggg T7I$M¥ V\éuejr”l7 E?H\Nﬁ% cHu)r’ren’t99"
|4.9$l gl ez chpnngl ssurg ent @it udes @ad, N .04-2.95 (m, 1
H), 2.74-2.65 (m, 1 H), 2.10 (t, 3 H, J=7.2 Hz), 1.79 (t,
3 H, J= 7.6 Hz).

b) 2-Pyridin-3-yl-butyric acid A mixture of 2-
Pyridin-3-yl-butyric acid ethyl ester (8 g, 0.04 mol) and
a 20 % agqueous solution of hydrochloric acid (50 mL) was
heated to reflux for 3 hours. The solvent evaporated to
dryness to yield the desired product (5 g, 0.02 mol, 50
%), ESI-MS m/z calc. 165.1, found 166.5 (M+1)*'H NMR
(DMSO-dg) : & 8.86 (s, 1 H), 8.80 (d, 1 H, J = 5.6 Hz),
8.47 (d, 1 H, J = 8¥O Hz), 7.97 (dd, 1 H, J = 5.6, 8.0
Hz), 3.83 (t, 1 H, J= 8.0 Hz), 2.07-2.04 (m, 1 H), 1.82-
1.80 (m, 1 H), 0.80 (t, 3 H, J= 7.6 Hz).

22) N-{5-[(2-Chloro-phenyl) -hydroxy-methyl] -thiazol-2-
yl}-2-phenyl-butyramide



= nunber of active channels in patch. Sol utions
Extracel | ular solution (in %@ NVDG (150), aspartic
waeiodogai30) , Cad 2 (5) , My (2) and HEPESPC1/032009629206
adj usted to 7.35 with Tris base). Intracellular
solutjon (in mM: NVDG O (150), MCl2 (2) EGTA (5)
and WD 2005/ 026137 277 PCT/ US2qQ04/ 29206
) &pH adjusted to 7.35 with NN |
37 puse fibrablasts sgably ¢ eJ.iﬁgt/ c

CFTR ahe @ for ,@ég_ifggoﬁenbrantc-cla
recordi ngs. olhe cé|s are maintained at Cin 5‘;{?0
C®2 and 90 % hunmidity in Dulbecco's nodified Eagle's
medi um suppl enmented with 2 nM gl utam ne, 10% f et al

bovine serum 1 X NEAR a-Mg, 1 X pen/strep, and 25
nmM HEPES | n fl.asks

‘ 72, cn2 cultur For_-si ngl
channel{ BT 6% a&ﬂg‘%r © f%%ﬁoyf)'i Dot 2%t 1 és)— 3C\EJIr {ehg_s@’é%ne}él on
thM%kaﬂnYéé”@l@@%@ﬂ gl 265 mEOVErBhs psugpehded timed mL of
for 24 - 48 hrs at_27 C before use %I’%e onmpounds of
t Aehpdeseat MeRReRPT on FREEUR oRRRCRBAT %uf%\ &> CRgR V- 801

aﬁ%gyst%aghgﬂo&f§t§§d8§iQﬂdt@ﬁeapg¥§lting pale yellow

solution was allowed to stir for 1 hour at room

temperature. After stirring for one hour a second
aliquot of sodium borohydride (30.3 mg, 0.801 mmol) was
added. The reaction mixture was allowed to stir for an
additional hour and then the crude product was evaporated
to dryness and then dissolved in a minimum of ethyl
acetate. The organic layer was washed three times with
an equal volume of 1IN hydrochloric acid, saturated
agueous sodium bicarbonate, and saturated agueous sodium
chloride. The organic layer was then dried over sodium
sulfate, filtered, and evaporated to dryness. The crude
product was further purified by reverse-phase preparative
liquid chromatography to yield the pure product (46 mg,
0.12 mmol, 45 %) ESI-MS m/z calc. 386.1, found 387.3

(M+1)* Retention time 3.83 minutes.

23) N-[5-(2-Chloro-benzyl)-thiazol-2-yl]-2,2-diphenyl-

acetamide
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nmet hods. The activity of exenplary conpounds of the
present invention is recited low in Table 3. EC50: "

WG-2005402613Teans <10 uM " ++" neans bet ween 10uMCDURE04/029206
uM "+" nmeans between 25 uMto 6QuM % Efficacy: "+"

nmeans < 25%n 1 3vo - BEans] Retwesib 25263 1mik0 %45 gt 0.20
means > 100% Tabl e 3 'Cnpd #uMt Activity 1++++ 24+++++
Jumal) Janddihenyl et g acld 842 MG+ O Moo+ Were

%%fgggfﬁé§+fgfﬁ,ﬂéﬁfﬁggh§iggkﬁ%m4g@/¥4iﬁﬂﬁ3bontaining
triethylamine (84.1 pL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the
solution was allowed to stir for 16 hours. The crude

product was purified by reverse-phase preparative ligquid

X

chromatography (10.3 mg, 0.0246 mmol, 12 %). ESI-MS m/z
calc. 418.1, found 419.2 (M+1)* Retention time 3.85
minutes. H NMR (400 MHz, DMSO-d¢) 6 4.19 (s, 2H), 5.30
(g, 1H), 7.23-7.47 (m, 15H).

24) N-(7-Oxo0-4,5,6,7-tetrahydro-benzothiazol-2-yl)-2-
phenyl-butyramide

@] 0O 0]
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oH H2N—<\N | DMF \

HATU
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2-Amino-5,6-dihydro-4H-benzothiazol-7-one (34 mg,
0.20 mmol) and 2-phenyl-butyric acid (33 mg, 0.20 mmol)

were dissolved in N, N-dimethylformamide (1 mL) containing

triethylamine (84.1 pL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the
solution was allowed to stir for 16 hours. The crude
product was purified by reverse-phase preparative liquid
chromatography (31 mg, 0.099 mmol, 49 %). ESI-MS m/z
calc. 314.1, found 315.3 (M+1)" Retention time 2.90

minutes.
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3225y H BPiipHedftdddt Phaitino - thiazol-4-y1l) -acetic acid
methyl ester
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(2-Amino-thiazol-4-yl) -acetic acid methyl ester (45
mg, 0.20 mmol) and diphenyl-acetic acid (37 mg, 0.20
mmol) were dissolved in N,N-dimethylformamide (2 mL)
containing triethylamine (84.1 pL, 0.600 mmol). O-(7-
Azabenzotriazol—l—yl)—N}N}N",N”—tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the
solution was allowed to stir for 16 hours. The crude
product was purified by reverse-phase preparative liquid
chromatography (29.4 mg, 0.0802 mmol, 40. %). ESI-MS m/z
calc. 380.1, found 381.3 (M+1l)* Retention time 3.28

minutes.

26) 2-Diphenylacetylamino-thiazole-4-carboxylic acid
ethyl ester

& =
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2-Amino-thiazole-4-carboxylic acid methyl ester (32
mg, 0.20 mmol) and diphenyl-acetic acid (42 mg, 0.20
mmol) were dissolved in N,N-dimethylformamide (1 mL)
containing triethylamine (84.1 pL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the

solution was allowed to stir for 16 hours. The crude
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product was purified by reverse-phase preparative liquid
chromatography (19 mg, 0.052 mmol, 26 %). ESI-MS m/z
calc. 366.1, found 367.1 (M+1)* Retention time 3.34

minutes.

27) N-[5-(2-Methoxy-pyridin-3-ylmethyl) -thiazol-2-y1]-2-
phenyl-butyramide

v e

S SN —4mM» S =N

opy THN— ]/\@ CH3CN HN—Q ]/\Q
N N

HATU
EtsN

5- (2-Methoxy-pyridin-3-ylmethyl) -thiazol-2-ylamine
(44 mg, 0.20 mmol) and 2-phenyl-butyric acid (33 mg, 0.20
mmol) were dissolved in acetonitrile (1 mlL) containing
triethylamine (84.1 pL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the
solution was allowed to stir for 16 hours. The crude
product was purified by reverse-phase preparative liquid
chromatography (15 mg, 0.041 mmol, 21 %). ESI-MS m/z
calc. 367.1, found 368.1 (M+1)* Retention time 3.24

minutes.

28) 2-Bromo-N-[5-(2-chloro-benzyl)-thiazol-2-yl]-2~

phenyl-acetamide

cl Q_(O cl
0
S —_— S
B’  OH +H2N_<\N]/\© CHsCN Br HN_<\]/\©
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5- (2-Chloro-benzyl) -thiazol-2-ylamine (450 mg, 2.0
mmol) and bromo-phenyl-acetic acid (430 mg, 2.0 mmol)

were dissolved in acetonitrile (20 mL) containing
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triethylamine (280 pL, 2.0 mmol). O- (7-Azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(836 mg, 2.2 mmol) was added and the solution was allowed
to stir for 16 hours. The crude product was purified by
silica gel chromatography using a gradient of 10-30 %
ethyl acetate in hexanes to yield a pale yellow solid
(633 mg, 1.50 mmol, 75.0 %). ESI-MS m/z calc. 420.0,

found 421.2(M+1)" Retention time 3.63 minutes.

29) 2-Bromo-N-[5-(2-chloro-benzyl)-thiazol-2-yl]-2-

phenyl-acetamide
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5- (2-Chloro-benzyl) -thiazol-2-ylamine (0.484 g, 2.16
mmol) and 2-bromo-butyric acid (0.360 g, 2.16 mmol) were

dissolved in acetonitrile (20 mL) containing

triethylamine (302 upL, 2.16 mmol) . O-(7-Azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate
(1.15 g, 3.02 mmol) was added and the solution was
allowed to stir for 16 hours. The crude product was
purified by silica gel chromatography. ESI-MS m/z calc.
372.0, found 373.2 (M+1l)* Retention time 3.41 minutes.

30) N-[5-(4-Chloro-benzyl)-oxazol-2-yl]-2-cyclopentyl-2-

phenyl-acetamide
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5- (4-Chloro-benzyl) -oxazol-2-ylamine (42 mg, 0.20
mmol) and cyclohexyl-phenyl-acetic acid (44 mg, 0.20
mmol) were dissoclved in N,N-dimethylformamide (1 mL)
containing triethylamine (84.1 puL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophogphate (84 mg, 0.22 mmol) was added and the
gsolution was allowed to stir for 16 hours. The crude
product was purified by reverse-phase preparative liquid

chromatography (9.6 mg, 0.023 mmol, 12 %). ESI-MS m/z

X

calc. 408.9, found 409.4 (M+1)* Retention time 3.76

minutes.

31) N-[5-(2-Chloro-benzyl)-l-methyl-1H-imidazol-2-yl]-2-
phenyl-butyramide

cl o Cl
N —— N
OH'Han%x | DMF HN~<N|

HATU
EtsN

5-(2-Chloro-benzyl) -1-methyl-1H-imidazol-2-ylamine
(44 mg, 0.20 mmol) and 2-phenyl-butyric acid (33 mg, 0.20
mmol) were dissolved in N,N-dimethylformamide (1 mL)
containing triethylamine (84.1 puL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the
solution was allowed to stir for 16 hours. The crude
product was purified by reverse-phase preparative liquid
chromatography (13 mg, 0.035 mmol, 18 %). ESI-MS m/z
calc. 367.2, found 368.1 (M+l)* Retention time 2.42

minutes.

32) N-(6-Ethoxy-benzothiazol-2-yl)-2-phenyl-butyramide
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6-Ethoxy-benzothiazol-2-ylamine (39 mg, 0.20 mmol)
and 2-phenyl-butyric acid (33 mg, 0.20 mmol) were
dissolved in N,N-dimethylformamide (1 mL) containing
triethylamine (84.1 pL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (84 mg, 0.22 mmol) was added and the
solution was allowed to stir for 16 hours. The crude
product was purified by reverse-phase preparative liquid
chromatography (17 mg, 0.050 mmol, 25 %). ESI-MS m/z
calc. 340.1, found 340.9 (M+1)" Retention time 3.55

minutes.

33) 4-Methyl-N-(4-phenyl-thiazol-2-yl) -benzamide
S
HoN
e — >
+ pyridine N\</
Cl O N

4-Phenyl-thiazol-2-ylamine (35.2 mg, 0.200 mmol) and
4-methyl-benzoyl chloride (30.9 mg, 0.200 mmol) were
digssolved in 1 mL of pyridine. The reaction mixture was
stirred at room temperature overnight and then purified
by reverse-phase preparative liquid chromatography (20.6
mg, 0.0635 mmol, 31.8 %). ESI-MS m/z calc. 294.1, found
295.2 (M+1)* Retention time 3.55 minutes.

34) 4-Methyl-N- (4-phenyl-thiazol-2-yl)-benza
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mide 5-Phenyl-thiazol-2-ylamine (35.2 mg, 0.200
mmol) and 4-methyl-benzoyl chloride (30.9 mg, 0.200 mmol)
were dissolved in 1 mL of pyridine. The reaction mixture
was stirred at room temperature overnight and then
purified by reverse-phase preparative liquid
chromatography (10.4 mg, 0.0353 mmol, 17.7 %). ESI-MS m/z
calc. 294.1, found 295.4 (M+1)" Retention time 3.40

minutes.

35) N-[4-(2-Methoxy-phenyl)-thiazol-2-yl]-4-methyl-

benzamide

S
PhN\< | o—

(0] _— H s
\Q\{ + N pyridine N\< 1 o
Cl O N

- (2-Methoxy-phenyl) -thiazol-2-ylamine (41.3 mg,
0.200 mmol) and 4-methyl-benzoyl chloride (30.9 mg, 0.200
mmol) were dissolved in 1 mL of pyridine. The reaction
mixture was stirred at room temperature overnight and
then purified by reverse-phase preparative liquid
). ESI-MS m/z
calc. 324.1, found 325.2 (M+1)* Retention time 3.75

chromatography (7.32 mg, 0.0226 mmol, 11.3

o°

minutes.

36) N-[4-(2-Methoxy-phenyl)-thiazol-2-yl]-benzamide

o F@N\<' o—_ Hos
©\/( pyridine N‘< / o—
0O N
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4- (2-Methoxy-phenyl) -thiazol-2-ylamine (41.3 mg,
0.200 mmol) and benzoyl chloride (28.1 mg, 0.200 mmol)
were dissolved in 1 mL of pyridine. The reaction mixture
was stirred at room temperature overnight and then
purified by reverse-phase preparative liquid
chromatography (11.4 mg, 0.0367 mmol, 18.4 %). ESI-MS m/z
calc. 310.1, found 311.2 (M+1)* Retention time 3.55

minutes.

37) N-(4,5-Diphenyl-thiazol-2-yl) -benzamide

H2N\< O
Q\(O O 1 ,4-dioxane N\<

EtsN

O

4,5-Diphenyl-thiazol-2-ylamine (50.5 mg, 0.200 mmol)
and benzoyl chloride (28.1 mg, 0.200 mmol) were dissolved
in 1,4-dioxane (2 mL) containing triethylamine (84.1 pL,
0.600 mmol). The reaction mixture was subjected to
microwave irradiation for 5 minutes at 200 °C. The crude
product was filtered, evaporated to dryness, dissolved in
1 mL of dimethylsulfoxide and purified by reverse-phase
preparative liquid chromatography (7.21 mg, 0.0202 mmol,
10.1 %). ESI-MS m/z calc. 356.1, found 357.2 (M+1)?

Retention time 3.95 minutes.

38) N-(4,5-Diphenyl-thiazol-2-yl)-4-methyl-benzamide
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4,5-Diphenyl-thiazol-2-ylamine (50.5 mg, 0.200 mmol)
and 4-methyl-benzoyl chloride (30.9 mg, 0.200 mmol) were
dissolved in 1,4-dioxane (2 mL) containing triethylamine
(84.1 pL, 0.600 mmol). The reaction mixture was
subjected to microwave irradiation for 5 minutes at 200
°C. The crude product was filtered, evaporated to
dryness, dissolved in 1 mL of dimethylsulfoxide and
purified by reverse-phase preparative liquid
chromatography (18.6 mg, 0.0502 mmol, 25.1 %). ESI-MS m/z
calc. 370.1, found 371.2 (M+1)* Retention time 4.13

minutes.

39) N-(4,5-Diphenyl-thiazol-2-yl) -4-methoxy-benzamide

g
\Q\(O O 1 /4-dioxane \©\WN\<

EtsN

O

4,5-Diphenyl-thiazol-2-ylamine (50.5 mg, 0.200 mmol)
and 4-methoxy-benzoyl chloride (34.1 mg, 0.200 mmol) were

dissolved in 1,4-dioxane (2 mL) containing triethylamine

(84.1 puL, 0.600 mmol). The reaction mixture was stirred
overnight at room temperature. The crude product was
filtered, evaporated to dryness, dissolved in 1 mL of
dimethylsulfoxide and purified by reverse-phase

preparative liquid chromatography (12.5 mg, 0.0323 mmol,
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16.2 %). ESI-MS m/z calc. 386.1, found 387.2 (M+1)*

Retention time 3.95 minutes.

40) 4-Methyl-N- (4-p-tolyl-thiazol-2-yl)-benzamide

S
“‘(::>>~4( * 14-moxane » N‘ﬂ(
C

EtzN

4-p-Tolyl-thiazol-2-ylamine (38.1 mg, 0.200 mmol)
and 4-methyl-benzoyl chloride (30.9 mg, 0.200 mmol) were
dissolved in 1,4-dioxane (2 mL) containing triethylamine
(84.1 pL, 0.600 mmol). The reaction mixture was stirred
overnight at room temperature. The crude product was
filtered, evaporated to dryness, dissolved in 1 mL of
dimethylsulfoxide and purified by reverse-phase
preparative liquid chromatography (13.5 mg, 0.0438, 21.9
%) . ESI-MS m/z calc. 308.1, found 309.0 (M+1)* Retention

time 3.72 minutes.

41) 4-Methyl-N-(5-methyl-thiazol-2-y1)-benzamide

O HoN H s
\Q\/{ + PN j/ 1,4-dioxane N—( J/
O N

cl EtzN

5-Methyl-thiazol-2-ylamine (22.8 mg, 0.200 mmol) and
4-methyl-benzoyl chloride (30.9 mg, 0.200 mmol) were
dissolved in 1,4-dioxane (2 mL) containing triethylamine
(84.1 pL, 0.600 mmol). The reaction mixture was stirred
overnight at room temperature. The crude product was
filtered, evaporated to dryness, dissolved in 1 mL of
dimethylsulfoxide and purified by reverse-phase

preparative liquid chromatography (9.29 mg, 0.0400, 20.0
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time 2.65 minutes.

42) N-[5-(2-Chloro-benzyl)-thiazol-2-yl] -2-methoxy-2-

phenyl-acetamide

cl cl
0 o)
S + _OH o s
B  HN—( | 125°C 3 HN—<\N|
N

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl]-2-
phenyl-acetamide (42 mg, 0.10 mmol) was dissolved in 5 mL
of methanol. The reaction vessel was sealed and then
subjected to microwave irradiation for 15 minutes at 125
°C. The crude mixture was evaporated to dryness,
dissolved in 1 mL of dimethylsulfoxide and purified by
reverse-phase preparative liquid chromatography (16 mg,
0.043, 43 %). ESI-MS m/z calc. 372.1, found 373.2 (M+1)*
Retention time 3.43 minutes. *H NMR (400 MHz, CD3CN) &
3.42 (s, 3H), 4.23 (s, 2H), 4.94 (s, 1H), 7.21-7.53 (m,
10H)

43) N-[5-(2-Chloro-benzyl)-thiazol-2-yl]-2-methylamino-2-

phenyl-acetamide

Cl Cl

<70 s

S + /NH2 —_— S:T/\Yf:]
DMF

B HN HN HN— |

N | 80 °C \ N

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl] -2~
phenyl-acetamide (42 mg, 0.10 mmol) was dissolved in 0.5
mL of N,N-dimethylformamide containing 1.0 mL of
methylamine (2.0 M in tetrahydrofuran, 2.0 mmol). The

reaction vessel was sealed and then subjected to
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mixture was evaporated to dryness, dissolved in 1 mL of
dimethylsulfoxide and purified by reverse-phase
preparative liquid chromatography (29 mg, 0.078, 78 %).
ESI-MS m/z calc. 371.1, found 372.2 (M+1)" Retention time
2.33 minutes. 'H NMR (400 MHz, MeOD) & 2.66 (s, 3H), 4.23
(s, 2H), 5.09 (g, 1H), 7.13-7.56 (m, 10H).

44) N-[5-(2-Chloro-benzyl) -thiazol-2-yl]-2-morpholin-4-
yl-2-phenyl-acetamide

e

Cl ) Cl
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DMF
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N N 80 °C N
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2-Bromo-N- [5-(2-chloro-benzyl) -thiazol-2-y1]-2-
phenyl-acetamide (42 mg, 0.10 mmol) was dissolved in 0.5
mL of N,N-dimethylformamide containing morpholine (174
mg, 2.00 mmol). The reaction vessel was sealed and then
subjected to microwave irradiation for 5 minutes at 80 °C.
The crude mixture was evgporated to dryness and purified
by reverse-phase preparative liquid chromatography (31

mg, 0.072, 72

[

). ESI-MS m/z calc. 427.1, found 428.0

(M+1)* Retention time 2.40 minutes.

45) N-[5-(2-Chloro-benzyl)-thiazol-2-yl]-2-dimethylamino-
2-phenyl-acetamide

Cl Cl

0 0
—<Sf\© S —<S]/\©
DMF
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N | 80 °C \ N |

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl]-2-
phenyl -acetamide (42 mg, 0.10 mmol) was dissolved in 0.5
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P UB2R04L 9292068, 8 fiBmide containing dimethylamine
(90.2 mg, 2.00 mmol). The reaction vessel was sealed and
then subjected to microwave irradiation for 5 minutes at
80 °C. The crude mixture was evaporated to dryness and
purified by reverse-phase preparative liquid
chromatography (13 mg, 0.034, 34 %). ESI-MS m/z calc.
385.1, found 386.0 (M+1)* Retention time 2.40 minutes.

46) N-[5-(2-Chloro-benzyl)-thiazol-2-yl]-2-dimethylamino-
2-phenyl-acetamide
C

é_(o NH> o)
Loty & m et
Br HN—<\N l @ 50 00 H8—<\N |

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl] -
butyramide (37 mg, 0.10 mmol) was dissolved in 0.5 mL of
N,N-dimethylformamide containing aniline (186 mg, 2.00
mmol). The reaction vessel was sealed and then subjected
to microwave irradiation for 5 minutes at 80 °C. The
crude mixture was evaporated to dryness and purified by
reverse-phase preparative liquid chromatography (24 mg,
0.062, 62 %). ESI-MS m/z calc. 385.1, found 386.1 (M+1)*

Retention time 3.48 minutes.

47) N-[5- (2-Chloro-benzyl)-thiazol-2-yl]-2-ethylamino-
butyramide

cl o cl
0 . N
S DMF _<S |
BY HN HN  HN—G
—<\N | 80°C NI ¥

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl]-
butyramide (37 mg, 0.10 mmol) was dissolved in 0.5 mL of

N, N-dimethylformamide containing ethylamine (2 M in
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ESI-MS m/z calc. 337.1, found 338.0 (M+1)" Retention time

2.08 minutes.

48) N-[5-(2-Chloro-benzyl)-thiazol-2-yl]-2-piperidin-1-
yl-butyramide
C

E i DMF
Br HN N HN
—<\N | 80 G C —<\N |

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl] -
butyramide (37 mg, 0.10 mmol) was dissolved in 0.5 mL of
N,N-dimethylformamide containing piperidine (170 mg, 2.0
mmol) . The reaction vessel was sealed and then subjected
to microwave irradiation for 5 minutes at 80 °C. The
crude mixture was evaporated to dryness and purified by
reverse-phase preparative liguid chromatography (31 mg,
0.082, 82 %). ESI-MS m/z calc. 377.1, found 378.2 (M+1)”

Retention time 2.21 minutes.

49) N-[5-(2-Chloro-benzyl)-thiazol-2-yl]-2-diethylamino-

butyramide
S Cl Cl
0O
DMF
BY  HN— N HN— |
N | ~ 80°C / ) N

2-Bromo-N- [5- (2-chloro-benzyl) -thiazol-2-yl]-

butyramide (37 mg, 0.10 mmol) was dissolved in 0.5 mL of
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1, 2-et hyI enedi oxy; R2 is aliphatic, wherein each R2

Optr onar conprises—tup—t0 2 substituefrts— - c
i ng Qmﬁﬁnntl{ch%I octl&RT f rlom R1, R&mpdr| R 5LC/M§ i g dLCRT
cyal aad 1 phagaogo af yl 3 7het arocycli o, 286 |Nehers0ar Yl 4.44
ring2ept | om@bly cbnpnriésing up to 3 mubsii B1es0t S, 432
i ndepgéndentizg.2sel ectedsfram Rl, R2, 284 or BE5,00R4 |1 S 3.80
ORS, 28R6| O3480) R6, 36C (O R5, OC (63 (OR6387.00C( O) ORR3
OC(|ORBY RE) B150C( O N(R8) 2, |OC( O N( R6R%%, | SR675.10SR%,  3.07
S( ¢ (O8R30 SP2RB.64 SOZR5, S02N_(F) |2, 3PIN (| R5)3.55
2, |_SBYNRSRI94&03RE 34H3RY, C(O) RS, _206( () 6RO C(O) R’
C (OP30Rs, 3820 N[ R6¥3L Cl0) N( R5) 2,267 O) N(BZHE) | 3.70
o O-RETRB) B96-70 o ) NBARRB) R6, O O) NLASB) %5, (311107 3.67
0 @&D-\ 2099 Nrpe® ( NOR6) B5_260 NoRAlss38 3.38
C(( R "R’ N\ " C( ) ] 27Q’\ A Zm3\6a
O Yo Re-—1K 5 N( RER6) [ NRSC 1)1 R5 .J.'%él%—ro
(OB —NREESE) > (O R6, INRESO) S TNRE
(O ; N“%, O OR5=sNRGC (O 025,—7§R'3C 3973&.\. i RGZZ,%
2, [NERCTOfoRE Né%ﬁ(—()) N (R5)[%7, MRS5S 1e) N (355
2 [ HIPC (s HIRSRE, 2HIRST(|O) N( R5) 2, PHR6S0ZE% 10 1.41
NRGSGZR5| NISe3P2R5, BB SUZRG, SUBI 1R9) Z62.10 2.56
NRGSGZNRbR6440 N6 SDZNG D) Z, NR5502N Ry 2, V8110 0.71
2005L@26[3740284 PCT7 U32004/ 029206 | 278 368.10 242
248 442.30 2.45 279 309.10 3.14
249 505.30 2.78 280 367.10 3.34
250 426.30 . 2.63 281 381.30 3.28
251 386.10 3.48 282 416.50 3.41
252 387.10 3.62 283 368.10 3.24
253 498.30 3.66 284 367.00 3.51
254 462.00 3.02 285 385.00 3.60
255 371.90 3.48 286 367.00 3.49
256 416.30 4.54 287 409.30 3.93
257 348.10 4.14 288 361.10 3.84
258 362.10 4.22 289 315.30 2.90
259 390.30 4.42
EXAMPLE 6

Assays for Detecting and Measuring AF508-CFTR Correction

and Potentiator Properties of Compounds

a) Membrane potential optical methods for assaying
AF508-CFTR modulation properties of compounds

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



NR5SO02NR5R6, NR5S02N (R5) 2, N(OR6) R6, N(OR6) R5,
N(ORS)R5, or N(OR5)R6; R5 is a cycloaliphatic, aryl,
whedosnoayel i c, or heteroaryl ng, optional | yPCT/US2004/029206
conprising up to 3 Rl substituents; R6 is H or
al. i i rein R6 .onal | onprise R7
B8P b OER, RoEoERLLE0AL ) SRURELESS Bhhoes wuch
hekecaeyvbileagey Iohebeobar Readieng,(vapd) edgbeR7Gonzalez, J.
optional ly conprises u? to g substijtuents
i fdep8ndQREFY  cREsBA-froATR) (€EELkspPassets apghysSopnd
branehedeatkyh on( €3O8k réthahght oAt cRbAREhedargbkenybrug
or al kynyl, 1,2-nethyl enedi oxy, 1,2- ethylenedioxy, or—
( ClBypvzToBays4de) ecéed-#88m hal o, CN, NO2, CF3, OCF3,
OH, S aliphatic, S(O-aliphatic, S02-aliphatic, NH2,
NH aliphatic, N(aliphatic)2, N(aliphatic)R8, NHRS,
N( R8)1Zese G add Q=i dvphaid yis rOmlddahadi cheathange
R8 is_an am no-cappi ng group. 2. The nethod_accordi ng
t d0cFAPRTESCRREEeFRSYNANE §1BFIY. toansherneFhEd) between

acear dbRg Lo Cchah fh2e, WL 8hGePebisl i3Rdael SDiﬁBACg (3),
attached to the carbon adjacent to Y atom 4. The
metdod &dtordisngntopbbabhr2irwher 6CA-PMPE, 1whant Xsi s

a%%%%g%%dt%ot%%ecgﬁggg ?gg%fggto%otkgepﬁgg%a membrane and

acts as a FRET donor. Changes in membrane potential (Vi)

cause the negatively charged DiSBAC,;(3) to redistribute
across the plasma membrane and the amount of energy
transfer from CC2-DMPE changes accordingly. The changes
in fluorescence emission were monitored using VIPR™ 1II,
which is an integrated liquid handler and fluorescent
detector designed to conduct cell-based screens in 96- or

384-well microtiter plates.

Identification of Correction Compounds

To identify small molecules that correct the
trafficking defect associated with AF508-CFTR; a single-

addition HTS assay format was developed. The cells were

incubated in serum-free medium for 16 hrs at 37 °C in the
presence or absence (negative control) of test compound.

As a positive control, cells plated in 384-well plates

were incubated for 16 hrs at 27 °C to “temperature-
correct” AF508-CFTR. The cells were subsequently rinsed
3X with Krebs Ringers solution and loaded with the
voltage-sensitive dyes. To activate AF508-CFTR, 10 mM
forskolin and the CFTR potentiator, genistein (20 mM),
were added along with Cl -free medium to each well. The

addition of Cl -free medium promoted Cl~ efflux in



nitrogen atom 5. The nethod according to claim 2,
wherein, p is 2. WD 2005/026137 285 PCT/ US2004/ 029206

W® 200Floss16et hod according to cl28Pm 1, wherei n XPCEHUS2004/029206
bond, OSCH2 CF2, CHOR, C (O NR C(O)ONRC(O)

, a ein

|§8a gﬁdto 55%}@?? C&%?ﬁgaggOB %?»ﬁﬁ% %es%ﬁélng
mathbdaaecoedobgrigatiannvds sbeieaDlA meniopté@nakiyg the
substltuteg &ﬁl A Oaliphatic. 9. The nethod according

t BREFaPAPES %F@gﬁ %?F%OroﬁY?%nally substi tut ed

nmet hyl , ethyl, propyl, butyl, pentyl, or hexyl. 10.

The net hod according to clain11, wherein A is
oiﬁd'eanélf:iyasé@gtofuP@ﬁen:eia:qoraeympwn@s 11. The

r Ia|n110 fMg? 0 ally
sub?l t'd engC %Y %)ycit n%lr?é:p t ﬁ Zr’%lej%r@fr%sét Ko ouble
aggendisg Hmschasaylfom&tewasAdeanlop@d t heuring the
attached thereto, taken together, is, selected from N
NflrsFRpﬁ§Ft}pn(Rph§ i -free medium with or without test

compound was added to each well. After 22 sec, a second
addition of Cl -free medium containing 2 - 10 OM forskolin
was added to activate AF508-CFTR. The extracellular Cl~
concentration following both additions was 28 mM, which
promoted Cl™ efflux in response to AF508-CFTR activation

and the resulting membrane depolarization was optically

monitored using the FRET-based voltage-sensor dyes.

Solutions

Bath Solution #1: (in mM) NaCl 160, KC1 4.5, CaCl, 2,
MgCl, 1, HEPES 10, pH 7.4 with NaOH.

Chloride-free bath solution: Chloride salts in Bath
Solution #1 are substituted with
gluconate salts.

CC2-DMPE : Prepared as a 10 mM stock solution in
DMSO and stored at -20°C.

DiSBAC, (3) : Prepared as a 10 mM stock in DMSO and

stored at -20°C.

Cell Culture

NIH3T3 mouse fibroblasts stably expressing AF508-CFTR
are used for optical measurements of membrane potential.
The cells are maintained at 37 °C in 5% CO, and 20 %
humidity in Dulbecco’s modified Eagle’s medium
supplemented with 2 mM glutamine, 10 % fetal bovine
serum, 1 X NEAA, B-ME, 1 X pen/strep, and 25 mM HEPES in



_(_RPh)r 10 1 | -_-_~\_(RPh)r -NO,/\ S@&, (RPh)r )r N
i (RPh)r v vi vii iv WO 2003?826137 (RPh)r viii RA\ N
WO R00BRAR613T v Y 286 PCT/ US2004/ 206 PCT/US2004/029206

175 cm?® culture flasks. For all optical assays, the cells

were geeded at 30,000/well in 384-well matrigel-coated
plates and cultured for 2 hrs at 37 °C before culturing at
27 °C for 24 hrs. for the potentiator assay. For the
correction assays, the cells are cultured at 27 °C or 37

°Cc with and without compounds for 16 - 24 hours.

B) Electrophysiological Assays for assaying AF508-CFTR

modulation properties of compounds

1. Ussing Chamber Assay

Ussing chamber experiments were performed on polarized
epithelial cells expressing AF508-CFTR to further
characterize the AF508-CFTR modulators identified in the
optical assays. FRT* "™ epithelial cells grown on
Costar Snapwell cell culture inserts were mounted in an
Ussing chamber (Physiologic Instruments, Inc., San Diego,
ca), and the monolayers were continuously short-circuited
using a Voltage-clamp System (Department of
Bioengineering, University of Iowa, IA, and, Physiologic
Instruments, Inc., San Diego, CA). Transepithelial
resistance was measured by applying a 2-mV pulse. Under
these conditions, the FRT epithelia demonstrated
resistances of 4 KQ/ cm® or more. The solutions were
maintained at 27 °C and bubbled with air. The electrode
offset potential and fluid resistance were corrected
using a cell-free insert. Under these conditions, the
current reflects the flow of Cl° through AF508-CFTR
expressed in the apical membrane. The Igc was digitally
acquired using an MP100A-CE interface and AcgKnowledge
software (v3.2.6; BIOPAC Systems, Santa Barbara, CA).



O RAK O xii 0 xv O xvi (RP"), S(RPh)r\ S N N xvii or

xviii wherein: RPh is indepepndently RlL, R2, or R3;
w@ae@s/026185 0-3. X5 is CH2, C ( , or CHOR  XBCT/BSD00029206

NR2 ; and RAk is Cl1-C6 aliphatic, optionally

substituted with R, R2, or R3. 13. The nethod

according to claim1l2, wherein each B is

i Ndepéenderntlyocanodptoarakkyocaulistmpbuhdd phenyl or

nap 4. The th acc rding to claim.1, mhereln
o (YRS P HAOT G E4S & NSy 0pb gy el
PQE&H@&QQ4EQ29;9§centrat1on gradient. To set up this

gradient, normal ringer was used on the basolateral

membrane, whereas apical NaCl was replaced by equimolar
sodium gluconate (titrated to pH 7.4 with NaOH) to give a
large Cl™ concentration gradient across the epithelium.
All experiments were performed with intact monolayers.
To fully activate AF508-CFTR, forskolin (10 mM) and the
PDE inhibitor, IBMX (100 mM), were applied followed by
the addition of the CFTR potentiator, genistein (50 mM).
As observed in other cell types, incubation at low
temperatures of FRT cells stably expressing AF508-CFTR
increases the functional density of CFTR in the plasma
membrane. To determine the activity of correction

compoundsg, the cells were incubated with 10 mM of the

test compound for 24 hours at 37°C and were subsequently
washed 3X prior to recording. The cAMP- and genistein-
mediated Igc in compound-treated cells was normalized to
the 27°C and 37°C controls and expressed as percentage
activity. Preincubation of the cells with the correction
compound significantly increased the cAMP- and genistein-

mediated Igc compared to the 37°C controls.

Identification of Potentiator Compounds

Typical protocol utilized a basolateral to apical
membrane Cl~ concentration gradient. To set up this
gradient, normal ringers was used on the basolateral
membrane and was permeabilized with nystatin (360 ug/ml)
whereas apical NaCl was replaced by equimolar sodium
gluconate (titrated to pH 7.4 with NaOH) to give a large
Cl™ concentration gradient across the epithelium. All

experiments were performed 30 min after nystatin



I-a. 15. The nethod according to claim 14, wherein

said Bis selected from i é% V Vi ix wherein X3 is
wW@200502€187 NR. x or xiv ; Xxi 1 The net hod acceeTiURIP04/a29206

claim 15, wherein Bis substituted with up to two R

b T [ [ ,
v#eréléégggli%atjsl%%'st [ uen}%gfgn 2@22&2%#@%@1“%&@
at&ybounds CGletd ad&yd , toCﬁthaébdeéxﬁfithé:iéﬂlP%ﬁﬂtuﬁé

(0) 0 (Cl-C4 al ky| H)ﬁé (CL-. 4 alkyl)

(Ghosri® - dingl abticsey & Mo DL

%@@éhﬁ i’&@cgré‘,\" Hds U@oﬁcllﬁafé@ @é‘b@ktlé.’& usptshsekestgd from
kyl, -OCl , CN, hal o, COOH,

m@m&&ato@ (@npskelnca aI kyl), -C (O NH (CL-C4
alkyl), -C (O N (C1-C4 alkyl)2. 18. The net hod
according to claim15, wherein said

Solutions

Basolateral solution (in mM): NaCl (135), CaCl,; (1.2),
MgCl, (1.2), KyHPO, (2.4), KHPO,
(0.6), N-2-
hydroxyethylpiperazine-N'-2-
ethanesulfonic acid (HEPES)
(10), and dextrose (10). The
solution was titrated to pH 7.4
with NaOCH.

Apical solution (in mM): Same as basolateral solution
with NaCl replaced with Na
Gluconate (135).

Cell Culture

Fisher rat epithelial (FRT) cells expressing AF508-
CFTR (FRTAF?08-CFIR) ywere used for Ussing chamber experiments
for the putative AF508-CFTIR modulators identified from
our optical assays. The cells were cultured on Costar
Snapwell cell culture inserts and cultured for five days
at 37 °C and 5% CO, in Coon’s modified Ham’s F-12 medium
supplemented with 5% fetal calf serum, 100 U/ml
penicillin, and 100 ug/ml streptomycin. Prior to use for
characterizing the potentiator activity of compounds, the
cells were incubated at 27 °C for 16 - 48 hrs to correct
for the AF508-CFTR. To determine the activity of
corrections compounds, the cells were incubated at 27 °C

or 37 °C with and without the compounds for 24 hours.



Bis selected fromrings i, iii, iv, v, vi, or vii.

288 WD 2005/ 026137 PCT/ US2004/,029206 19. The net hod
wa@aews/nekiliay to claim 15, whereiTi-said B is ri nBCRUSR04/029206

The nethod according to claim 15, wherein said Bis

sel ect HLQmLf iz N ' bl Xi11, or Xiv. 21. The
nethod%ggc%r i%é ?Ségfgﬁﬁ?f5, wherein X is a bond and
A i s offheomakkyssobiti nEHEEE -pRERY cuamdnd (3 arsad)t dahed

to the carbon _atom adjacent taq the nitrag ring

LSe35 E G ik 5 aCODPaIHG - E6TE AL RO LFARd: erh LA
| $taphenkkpeRkisenal hysoghstirRuledewbhidpree L¥8ng the
substituents selected fromCl-C4 alkyl, d-C4 algoxy,

cPeAd orhAle -PREChyr oL g-aell KepPgdiingi-nyPristfly,

Lenedi . og acc ' ' ,
RS E B, o MG R S AR e bl e ae zoom
2 trptpeaey plrenyisindg- epafappenyh, 204Bchborbphéayb, amplifier
4- (N-pyrrolidinyl)phenyl, 4-tolyl, 3,4- _
PP SRR, (0 CROSEGphEiY, §Rh: AL recordings
dh@ﬁ%h%&hﬁﬁﬁ%ﬂ|atZaC%b&b@ﬁﬁ%nEEeqﬁeﬁb9”BEhQ@ykHzZaﬁd low-
di met hyl phenyl, or 2, 4-di met hyxphenyl. 24. The net hod
abesrdifig tegedl atml1B8HznhePéprtAcies hadepetesdstpoge of 5-

Cychppranul ¢ M LRIGY lon VOB 1 HINBN Yner
these recording conditions, the calculated reversal

potential for Cl ™ (Erm) at room temperature was -28 mvV.
All recordings had a seal resistance > 20 GQ and a series

resistance < 15 MQ. Pulse generation, data acquisition,
and analysis were performed using a PC equipped with a
bigidata 1320 A/D interface in conjunction with Clampex 8
(Axon Instruments Inc.). The bath contained < 250 ml of
saline and was continuously perifused at a rate of 2

ml/min using a gravity-driven perfusion system.

Identification of Correction Compounds

To determine the activity of correction compounds for
increasing the density of functional AF508-CFTR in the
plasma membrane, we used the above-described perforated-
patch-recording techniques to measure the current density
following 24-hr treatment with the correction compounds.
To fully activate AF508-CFTR, 10 mM forskolin and 20 mM
genistein were added to the cells. Under our recording
conditions, the current density following 24-hr

incubation at 27°C was higher than that observed following

24-hr incubation at 37 °C. These results are consistent

with the known effects of low-temperature incubation on



25. The nethod according to claim15, wherein the
conpounds have one or nore o 7Iihe follow ng features:
w@ooR02@3hydrogen; b) Y is S 'C) Ais phenyl PCT/US2004/029206
optionally substituted with up to two substituents
sehecd el £ om £lafiy @l dytr Gl -1 WO 2005/ R2hd3m£89 To
PCT/ US2004/029206 al koxy, cyano, hal o, N-pyrrolidinyl,
Nigh peries nfte ebieries gt eprai @xytiommP)oBlds ghedTR

) | 1 4 v . )
DR, Yo iRl et ke e M T of
GO, te & (EImPbiZng - £of Q2 Audids G A1 hnd thd QuiMdnt
(Cl- &4 alkyl), -C(ONC-C4 alkyl) 2, or phenyl

of¢hohay | was sedyspated edo witd 2PA aridve 78absbhtwendks (%
e L L SR S Gt s o
(A e lAe A kYL 1 1ufat Qe dbfflndHAne @ i 92 ﬁghog@eaﬂFthOd

according to claim1, wherein said conpounds have
foemalaing bteft ¢AmpOdRd ( CIPGHLadpator)wBEh Q¢ -4 of

28506 IBL NOS 85 G 084! D9 O L ALM 26 n WPELELE Pnl Scamp-
and genistein-dependent current compared to the 37°C

controls.

Identification of Potentiator Compounds

The ability of AF508-CFTR potentiators to increase the
macrosgcopic AF508-CFTR Cl™ current (Iapses) in NIH3T3 cells
stably expressing AF508-CFTR was also investigated using
perforated-patch-recording techniques. The potentiators
identified from the optical assays evoked a dose-
dependent increase in Ippsps with similar potency and
efficacy observed in the optical assays. In all cells
examined, the reversal potential before and during
potentiator application was around -30 mV, which is the

calculated Eq (-28 mV) .

Solutions

Intracellular solution (in mM): Cs-aspartate (90),
CcsCl (50), MgCl, (1), HEPES (10),
and 240 ug/ml amphotericin-B (pH
adjusted to 7.35 with CsOH).

Extracellular solution (in mM) : N-methyl-p-glucamine

(NMDG) -C1 (150), MgCl, (2), CaCl,
(2), HEPES (10) (pH adjusted to
7.35 with HC1).



1, Xis a bond, and Ais an optionally substituted

phenyl ring. 28. The nethod ,g%cordl ng to claim?26
wob@seeasp is 2, each Xis a2 and each APCEUSI04/029206

optionally substituted phenyl. 29. The nethod

&ggid(h%to claim 26 wherein X is CH2, CHOH, or
iS an optionally substituted phenyl. 30.
Thenmethradmaceer dwgobmaetau srablyphexpirassaing AEROE66CFTR

aliphatic is A-C4 str t or_pbranch al kyljd .
2005/ 026 IR I Py U g‘@%ﬁféﬁ%i ?%ijr&uenlge

% idlrg?cﬁ 05 €| ?’l’ m30;n V‘ﬁ?r(ﬁbzn a9 @@'*Hdnﬁ.@l&y* Sn
ect rom - CHz- CH (M) -, -C (M) 2-, CH(E)
-Dull@écEctc)Qs mo@xfa@ﬁdzqu'A@)medlurgzsugmberﬁ@@m with 2 mM
or d| n | a n e f
f Jr(tiy P%ﬁeny%&%l?%e?%yrﬁ %(rek Ig%‘?‘?olf:jﬁ]yll x
Opéhpﬁaféy, sathat 2§ Ure CHEPES 1ip 175 tow? Rulture flasks. For

substituents. 33. The nethod acc | 26
mﬁb@%@ncgkidre?Q¥dE%9%I| h%??c§ @gg %%i%e§e§%2%eeded on

Ssgf§L§gl§é9ﬂé—&@g%é&+élass(£$0ék£f%$shbnﬁlcﬁigﬁ%ed for 24

- 48 hrs at 27 °C before use to test the activity of

potentiators; and incubated with or without the
correction compound at 37 °C for measuring the activity of

correctors.

3. Single-channel recordings

The single-channel activities of temperature-corrected
AF508-CFTR stably expressed in NIH3T3 cells and
activities of potentiator compounds were observed using
excised inside-out membrane patch. Briefly, voltage-
clamp recordings of single-channel activity were
performed at room temperature with an Axopatch 200B
patch-clamp amplifier (Axon Instruments Inc.). All
recordings were acquired at a sampling frequency of 10
kHz and low-pass filtered at 400 Hz. Patch pipettes were
fabricated from Corning Kovar Sealing #7052 glass (World
Precision Instruments, Inc., Sarasota, FL) and had a
resistance of 5 - 8 MQ when filled with the extracellular
solution. The AF508-CFTR was activated after excision,
by adding 1 mM Mg-ATP, and 75 nM of the cAMP-dependent
protein kinase, catalytic subunit (PKA; Promega Corp.
Madison, WI). After channel activity stabilized, the
patch was perifused using a gravity-driven microperfusion
system. The inflow was placed adjacent to the patch,

resulting in complete solution exchange within 1-2 sec.



i i1 iii iv ; wherein: Ak is O-C6 straight or
branched al kylidene; X4 is CH2, O or S; Art is
W@ b@spbe1ept i onal | y substituted 2t h up to two PEI/US20841029206
Bis optionally substituted with up totw R . 34. The
fr

Oﬂﬁ%ﬁgﬁg%£€(§§E$§L&%f%g%égagﬁﬁ1 ln Ak é%?(selggted

(fPelprlWién, CfHI@e IRﬁﬁSp@i(ﬁﬁ’lﬁ%éphﬂi(iwtrﬁ:MJ)to@fF (10

vﬁé\{lé\? tyI s.a Ciﬁfghe n@ﬁq accord| ngéfuf@%ﬁ%ese
hd‘&;o:@iﬂ@ﬂ @ér‘fd/itlor% Qha(rgel%@éll‘xy t))& 38na 118y SoRpsant

nmet hod according to cl ‘ai m 33, wherein Is S or
208057 DPBIBIE 2g1e mmva#szoo@ibzgzeoaaamh Fregmtieg (up to 60

din wher.ei.n Rlshdroe
Cr&q{r)he %:‘et{uﬁ% S\JL cf' paolsrﬁ v%g}aerl ng from
c dripo uintt deas tfcoremﬁnﬁade]fluRr BN YFohd ((arﬁdﬁls RYving in
the opposite direction) are shown as positive currents.

The pipette potential (Vp) was maintained at 80 mv.

Channel activity was analyzed from membrane patches

containing < 2 active channels. The maximum number of
simultaneous openings determined the number of active
channels during the course of an experiment. To
determine the single-channel current amplitude, the data
recorded from 120 sec of AF508-CFTR activity was filtered
“off-line” at 100 Hz and then used to construct all-point
amplitude histograms that were fitted with multigaussian
functions using Bio-Patch Analysis software (Bio-Logic
Comp. France). The total microscopic current and open
probability (P,) were determined from 120 sec of channel
activity. The P, was determined using the Bio-Patch
software or from the relationship P, = I/i(N), where T =
mean current, i = single-channel current amplitude, and N

= number of active channels in patch.

Solutions

Extracellular solution (in mM) : NMDG (150), aspartic
acid (150), CaCl, (5), MgCl, (2),
and HEPES (10) (pH adjusted to
7.35 with Tris base).

Intracellular solution (in mM) : NMDG-C1 (150), MgCl,
(2), EGTA (5), TES (10), and



| -f; mherein: Y isOor S, X1, is 0, S, or NR RMis

C-C6 aliphatic or phenyl, wggéein RMis optionally
w@adpsoediared with up to two s tituents i ndepentsIvnd/§29206

selected fromR, R2, or R3; RNis O-C6 aliphatic or

a 3-7 menbered nDnocycIic,Tﬁ§gag%ggegl4yn%$%ué§iﬁgt8& to

aromatic ring containing O- er oat ons

ring, wherein each said hetegvawbnhi BC1l) ndependent!|y
selected fromN, NH S, or 0; wherein RNis optionally
substituted with up to 4 substituents independently

seLestedrtpom RL, R2, R3, R4, or R5. 39. The nethod
according to claim38, wherein p is 1. 40. The nethod
accITHANR treoudeni i8R bhamreistablivs expREs EifeH, ARROSC CFIR

(0) . 41.. The nethod.accordin aj , I
i§%eauﬁ8ﬁd¥05naxﬂlﬁgdéﬁeo ?8%a%$§8éﬂEg%ﬁﬁufggggﬁgﬁggf
WBn2005/1 926438 RA92nPeThEE28045029206n48% The amed hod %
according to claim 38, wherein [ ach.Xis a

DoHalL IR SACRUAPPE R SoPeraRaFTy ZogABL: FErEd pheny!
supplemented with 2 mM glutamine, 10% fetal bovine serum,
1 X NEAA, B-ME, 1 X pen/strep, and 25 mM HEPES in 175 cm®
culture flasks. For single channel recordings, 2,500 -
5,000 cells were seeded on poly-L-lysine-coated glass

coverslips and cultured for 24 - 48 hrs at 27 °C before

use.

The compounds of the present invention were found to
modulate CEFTR activity when tested using the above
methods. The activity of exemplary compounds of the
present invention is recited below in Table 3.

EC50: V444" means <10 uM; "++" means between 10uM to 25
uM; "+" means between 25 uM to 60uM.
% Efficacy: "+" means < 25%; "++" means between 25% to

100%; "+4+++" means > 100%.

Table 3
campd#t| B0 % Activity Cmpd#| B |% Activity
1 ++ ++ 14 +++ ++
2 +++ 4+ 15 +H+ ++
3 ++ ++ 16 ++H+ 4+
4 4+ ++ 17 +++ ++
5 ++ ++ 18 ++ ++
6 ++ ++ 19 S +t
7 ++ +++ 20 - ++
8 +++ +++ 21 ++ ++
9 +++- ++ 22 ++ ++
10 ++ +++ 23 +H ++
11 ++ +++ 24 + +
12 +++ +++ 25 -+ ++
13 +++ A+ 26 ++ ++




43. The nethod according to claim38, wherein X1 is

NH or N(O -C4 al kyl). 44. Thezgg_t hod according to
w@b@sead87 wherein X1 is 0. 457 The net hod accpPCOUSZY04/a@29206

claim 38, wherein RMis optionally substituted

pheny néi | Weso mer hod accordi ng to ctarmy38 heretn
RM i s|© ,-%(34 _aiky (|7 ##9The et hod agemrdf nSEfis,gl qPVeedativity
38, efkim RN+ s| optionally substifuiged [C3-¢7 o
cycl oal 2phat i ¢+ phenyt, or benzyl. 4884 THe mBihqQd -+
accorl/di #y o tiaim 38+ V\%werei n RN is[ &- alii phat i+G.
49. The3bwefhottaccorditng|to claim 38, Ri g hydrggen+
50. Thedhethott*according|to clai m 38 &herlei r+Y [i s +5.
51. Theldefhodtactorditng/to claim 1, | wierdin+said +—
conpo 3 latf-gt R Y1-l ~EX89NIRPHOF WD +++
2005/{026137—203 P D4/ 029206 90 Tt +
3 ¥ + 91 +++ +++
36 ++ + 92 i ++
37 HH HH 93 it -
38 ++H+ ++ 94 T+ -
39 i+ 1+ 95 Fwwy -y
40 +++ ++ 96 T T+
41 +Ht +H 97 it it
42 - +H 98 + s
43 +H +H 99 A T
44 + +H 100 = s
45 ++ + 101 it +
46 ot + 102 +Ht it
47 ++ + 103 e it
48 +H +H 104 e +
49 + +H 105 t e
50 HHt HH 106 it ++
51 b HH 107 s i+
52 +H +H 108 - +F
33 +H R 109 4+ +F
54 + ++ 110 s s
55 ++ + 111 4+ SR
56 et ++ 112 F+ Tt
57 +H+ ++ 113 u i
58 ++ + 114 e o
59 ++ + 115 F FE
60 + + 116 ++r ++
61 + + 117 Lt -+
62 +++ +++ 118 -+ T+
63 +H HH 119 it -
64 +++ +H+ 120 T+ R
65 +H + 121 i+ i
06 ++ ++ 122 — e
67 + +H 123 o 4t
68 - +H 124 s o
69 ++ +HHt 125 it -
70 +++ +++ 126 + ++
71 +H ++ 127 e +F
72 +Ht+ - 128 it s
73 ++ +H 129 s ¥
74 ++ ++ 130 Fk -
75 ++ ++ 131 -+ ++
76 ++ +H+ 132 - -+
77 + ++ 133 +++ ++
78 +H ++ 134 T+ +F
79 ++ + 135 e ++
80 ++ ++ 136 ++ ++
81 ++ ++ 137 o+ ++
82 + +H 138 - +F




l-g wherein: Y is Oor S5 RP,is O-C8 aliphatic
optionally substituted with %9 to two substituents

w0 pabsparident |y selected from RLy R2, or 3 R PRI/UTINE4/029206
met hod according to claim51, wherein pis 1 and X is

a bopt—53+ };Jré““ fethod—gccordi ng to ctar T SgasgErer m
p is|CipdiX ig % QMO or C (0) . |SEPd¥he gt hpeActvity
accolrdiggy toglaim 5%, wherein X i s [ aopond,+and| A +s
an optignartyrsupstitutgd phenyl. 55%. 19he| neqhod| ++
accordyng [t o ol aijm 5%, erein p is| A97each—+X i § at+
bond, and leaeh+Ajis an gptionally gubstitutied phenit .
56. e4anet hod acicorei ng to clai m 51, gher eiri+RP| i sH+
Cl-C4 adkyl, eptijonatdy |substituted wi2fh up to tw i
57. Theé4smel hod aclcordind to cl ai m 56, 28het ei'+RP| i s
sel ect &b fr orret hiyl ,*+n-propyl, i-propyPZ2 n- bty ++
but-2- 141 | isoAmyl . tr tl-butyl, optilod8tiy siiBstitutbd
wi t h [ha#& | o cOoH Hor |CONHR2.  58. Thelimet holl "
accordilfth L aim 5T wherein R is —Hbgens s
150" ¥ ¥ 206" 79+ +r
151 +4+ ++ 207 4+ ++
152 ++ ++ 208 + +
153 +4+ ++ 209 -+ ++
154 4+ 4 210 ++ +
155 4+ ++ 211 +++ ++
156 +4++ ++ 212 -+ ++
157 -t ++ 213 + ++
158 4 ++ 214 ++ ++
159 -+ ++ 215 4+ ++
160 ++ -+ 216 ++ ++
161 + ++ 217 + ++
162 + ++ 218 + ++
163 ++ ++ 219 + T+
164 - =+ 220 + ++
165 - - 221 ++ ++
166 + ++ 222 + +F
167 4 ++ 223 + .
168 -+ ++ 224 -+ ++
169 4+ ++ 225 +++ ++
170 +++ ++ 226 ++ +
171 +++ ++ 227 + ++
172 -+ 4+ 228 | ++ ++
173 4+ ++ 229 ++ ++
174 +++ ++ 230 -+ +++
175 S+ ++ 231 4 4+
176 -+ ++ 232 ++ ++
177 ++ ++ 233 + +t
178 o+ +++ 234 ++ ++
179 ++ ++ 235 4+ A+
180 ++ ++ 236 ++ +t
181 + ++ 237 it HH
182 + ++ 238 SRS L
184 ++ + 240 +H +
185 ++ ++ 241 +++ ++
186 ++ ++ 242 +++ 4+
187 ++ ++ 243 +++ +++
188 + ++ 244 +H+ ++
189 + ++ 245 ++H+ ++
190 + ++ 246 -+ i+t
191 +++ ++ 247 +H +H+
192 ++ ++ 248 -+ ++
193 ++ ++ 249 +++ ++
194 + ++ 250 ++4+ ++



59. The nethod according to claimb51, wherein said

conpounds have one or nore of the foll ow ng features:
W@005024137 S; WO 2005/ 026137 29280PCT/ US2004/ 029P0BURI004029206

is hydrogen; c) pis 2 and each Ais phenyl; d) RPis

I soamH—t-bi —ethyl — i sopropyl, p—propyl

1- car|lompy #pr 5B 1ok Aciityll- car boxy- 2- roahgay |- B | B-Attivity
Sg. Th% '1":”"5 i‘.o%@c :Io.g{.": to claim E —ﬁﬁr:‘ihn“ EH! ++
n‘pc_ > asS— L P ta =11 Y' (A- X |2-7JE QL 5= L
wher €i %53 A s Oor .S—X2 is 0, S |27®iR, RS TE=€6
al i phatgg—or phrenyt-pptj onal | y substifutied—wthr—up
to twWo SHEbstigents fndependently sgigeted fromR
R2, qr 8. [6L—<The nef hod accordi ng oyl d MmpHO, E
wherginsp S + and X 1S| a bond. 277 T +
258 ++ ++ 278 +++ ++
259 N ++ 279 + ++
260 +++ ++ 280 +H ++
261 -+ ++ 281 ++ =+
262 + ++ 282 FEw +
263 A+ ++ 283 F +F
264 + ++ 284 ot ++
265 -+ +4++ 285 =+ ++
266 ++H+ ++ 286 +++ ++
267 +++ ++ 287 +++ ++
268 T ++ 288 -+ ++
269 ++H+ ++ 289 + ++

270 +++ ++




62. The nethod according to claim60, wherein X is
CH2, CHOH, or C (0) . 63. The nethod according to
web@sm@s7, wherein X is. a bond8land A is an opti/osmbi/g9206

substituted phenyl. 64. The nethod according to claim

60, wherein pis 2, each Xis a bond, and each Ais

an optionally substituted phenyl. 65. The nethod
according to claim60, wherei1aiXxsis S. WO 2005/ 026137
295 PCT/ US2004/ 029206 66. The net hod according to

claim 60, wherein X2 is 0. 67. The nethod according

to claim 60y yhersi rbm&ﬁllagﬁ@@d(%hrgr%i%@ lathivity,

substituted with up to three RI.
ACTONRK IR ND Wi gheBD, ofivangiartRQg said 26¢ adetsporter

woHgh LR (o Foahitgo | iHore G 15 ¢ phony!
optionally substjtuted with C1-C4 al kyl R or R1L. 70.
The net hod accor ing to claim60, rei;l,n Ris _
hydrogig_.ﬁﬁﬁ thod accor di v@g}fl ziinQl, wher ei n
said oungd hag formula (1A): N o)
I It

or a pharmaceutically acceptable salt thereof;

wherein:

Y' is O, 8, or NR;

p is 0-2;

X is a bond, O, S, S(0), sS(0),, CF,, CH,, -CHOR-, -
c(o)-, -0-Cc(0)-, -C(0)-0, -C(0)-NR, -NR-C(0O)-, -NR-C(O)-
0-, -0-C(0)-NR-, -NR-C(0O)-NR-, or NR;

R is H, R2?, or R6;

A is aliphatic, aryl, heteroaryl, heterocyclic, or
cycloalkyl;

C is a phenyl or 5-8 membered cycloaliphatic ring;

Q ié selected from:

B B
_E—B ; —g—(C1-06 aliphatic)-B ; —§‘< ; —% B ;
(a) -~ (b) @ ° B ()
R R
_§_< : —§4< : "%"RP ;or '}Z?./\X2/RQ
B X—RN
() (M (@) (h)

each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,

saturated, unsaturated or aromatic ring containing 0-4



weywsozaiisphatic; Qis selecte

wherein: X is a bond, CH2, CHOR, C(O, NR or 0; Ais
al i phatic, aryl, heteroaryl, E?t erocyclic, or

: _ 4*from B -B - PCT/US2004/029206
(aliphatic)-B; - ; or (c) BBB; (d) each Bis
| DAEREdEnhd Vi 3L £k o L4 OMyderle fIRTDRII (oo fENAOYOI A om 15
or 8- nenbered bi cycjfl or tricyclic, WO 2005/026137
2964 AN US2004 / 62D206ed af ot ed, NHInsAt wwiat@ed or

aromatic ring contajning 0-4 _ heteroato i.n eac
ring, WheFeid &3¢ az%ai %' et 2roa %rﬁ?@epﬁde%%f earlr]l?(?y
sgbectad1 1{om Pkt Nt & #ItR uR t6 H st Dtudits
wherein each A and B is independently and optionally

suhatpettett Wt Belpcted4f subsk} 1 Rt SR ndebencenk? y
selected fromBl, 2a RS, Rhe#),For and
each R* is independently hydrogen, C1-Cé aliphatic,
or a 3-7 membered carbocyclic or heterocyclic ring,
saturated or unsaturated ring, having up to 3 heteroatoms
celected from O, N, or S, wherein each R® is optionally
substituted with up to 3 substituents independently
selected from R*, R* or R’,
each R™ ig independently hydrogen or C1l-Cé aliphatic
optionally substituted with up to 3 substituents

independently selected from RY, R* or R;

wherein up to two methylene units in R® or R™ are

optionally replaced with -CO-, -CS-, -COCO-, ~-CONR~-, -COjy-
, -0CO-, -NRCO-, -0-, -NRCONR-, -OCONR-, -NRCO-, -S5-, -
S0, -S03-, -NR-, -SOyNR-, NRSO;-, or -NRSO;NR; or

two R®®, taken together with the nitrogen atom, is a
3-7 membered heterocyclic or heterocaryl ring containing
up to 4 heteroatoms selected from O, N, or S, wherein
said ring is optionally substituted with up to 2
substituents selected from oxo or (Ci.zaliphatic)p-Y;

RY is C1-C6 aliphatic, optionally substituted with up
to two substituents selected from R, RZ2, R3, or R%;

each of X, and X, is independently selected from O,
5, or NR;

RY is C1-C6 aliphatic or phenyl, wherein R" is
optionally substituted with up to two substituents
selected from R, RZ2, R3, or R%;

R® is C1-C6 aliphatic, optionally substituted with up

to two substituents selected from R, R2, R3, or R%;



Rl, R2, R3, R4, or R5 are as defined in claim1l. 72.
The nmet hod according to cIain¥71, wherein X is CH2 .

wQ@ 30050a3net hod according to ¢ 8 m 71, X is a Ponus20841029206
The method according to claim 71, wherein Ais phenyl

or a 5-f o r . 2y in |.S. opsionally
substiEﬁtggnaﬁtEgugiggﬁgééébg¥¥$§ggt3W§%F§% eg T om
RbptR2naR3y arubM itihedlhd thietupod cateer euig the uehism
71, wherein Ais_optionally substituted phenyl. 76.
Theee Jpsttiesd faseoRdi,n@ %0 Rl.aiom RE; wherein Qis B. 77.
The metjod according to claim71l, wherein Qis

- (C1- Oy~ & it ifc- BY A4CIiTRd ) Rétipbdtdciardiing to
claim71,, erein Qis CH (B) 2 . W 2005/026137 297
PCT/ US2004) 028206 779. The method according to claim

TL W80 B BAR A0 cThe ot pccpre na s

claim wherei'n phen _ _ dd
a0500 19,10 halam Ll eer R, (W) 15 BB boors or
OR6; or

two Rl on adjacent ring atoms, taken together, form

l,2—methylenedioxy or 1,2-ethylenedioxy;

R? is aliphatic, wherein each R2 optionally

comprises up to 2 substituents independently selected
from Rl, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heterocaryl ring optionally comprising up to 3
substituents, independently selected from R, RZ2, R4 or
RS;

R? is OR®, OR6, 0OC(0O)R®, OC(O)R3, OC(0)ORS,
OC(0)OR®>, OC(O)N(R®)5, OC(O)N(RS)5, OC(O)N(RSRS), SRS,
SR>, S(O)R6, S(O)R5, SO4R6, SO,R5, SO,N(RE),, SOoN(RS),,
SO,NRSR®, SO3RE, SO3R®, C(O)R5, C(0O)OR>, C(O)RE, C(O)ORSE,
C(O)N(R®) 5, C(O)N(R®)5, C(O)N(R5R6), C(O)N(OR®)RS,
C(O)N(ORS)R®, C(O)N(OR6)R5, C(0O)N(OR5)R5, C(NORS)RS,
C(NOR®)R®, C(NOR®)R®, C(NOR5)R>, N(R®),, N(R®),, N(R5RE),
NR>C (0)R®, NR6C(0O)R®, NR6C(0O)R5, NR5C(O)RE, NROC(0O)ORS,
NR5C (0) OR®, NR6C(0)ORS5, NR>C(0)OR5, NROC(O)N(R®),,

NROC (O)NR®R®, NROC(O)N(R®),, NR5C(0)N(R6),, NRSC(0)NRSRSG,
NR5C (O)N(R®) 5, NR®SO,R®, NR6SO,R5, NRSSO,R5, NRSSO,RS,

NROSO,N (R®) 5, NRESO,NRSRE, NRESO,N(RS),, NRSSO,N(RE),,



(ii) Ais optionally substituted phenyl; and (iii) Q

i s di phenyl nethyl. 82. The ?od according to claim
waooskaqai n said conpourid haS fornmula (1B): H&I/US2004/029206

wherein: X is a bond, CH2, CHOR, C(O, NR or 0; Ais

e Pesiad) MeslSatLERLY RS G s, wior®) RS,
al i hatéﬁ%-.B (a) (b) (c) Bor BB ; (d) each Bis
elgé(ﬁ%e Ty s

i(‘ﬁﬁ elected from3-7 menbered nonocyclic
insat Ura E8 o odrona s BG SHLT S pSgret it
pgéeépéafyf Fingachpt i 88a1 P eESHH £8LHy S@b de bt egDat om
substituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (C;-Cg)-
straight or branched alkyl, (Cp-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)p-Z;

7 is selected from halo, CN, NO,, CF3, OCF,, OH, S-
aliphatic, S(0)-aliphatic, SOg-aliphatic, NHp, NH-
aliphatic, N(aliphatic),, N{aliphatic)R8, NHR?, N(R®),
COOH, C(0)0O(-aliphatic), or O-aliphatic; and

R8 is an amino-capping group.

2. The method according to claim 1, wherein Y' is
S or O.
3. The method according to claim 2, wherein p is 1

and X is attached to the carbon adjacent to Y' atom.
4. The method according to claim 2, wherein p is 1
and X is attached to the carbon adjacent to the ring

nitrogen atom.

5. The method according to claim 2, wherein, p is



i ndependently selected fromN, NH, S, or 0; Ris H,

R2, or R6; WD 2005/026137 29 ECT/USZOO4/029206
wob@seed13each A and B i s indegé dently and opeP¢DI&1004/029206

substituted with up to 4 substituents independently

sel ected 1o Rl 2y E3.oRyo0rFo1 83 Theibd x i -

accordl ng to clarm ond or CH2. 84

mebhad accer dthyg tar.cl aHORS2C (GhBRei 6 (X) Ds HRBéﬁ&j, 85. NR.
The nmet hod according to claim82, wherein Ais phenyl

or a 5-6 nenbered heteroaryl, wherein Ais optionally

SUbSti§UtedTHEtﬁeHHo&°a§c§£@§ﬁ%tM@né§a§ﬁ|@Ptﬁﬁbréi@ﬂx is a
R1, R2, R3, or R4. 86. The nmethod according to claim

8RpndhefBi n K, B 67, Te G¥)Kbd according to claim

82, wherein Qis -(Cl1-C6)- aliphatic-B. 88. The

nmet hod according to claim82, wherein Qis CH(B)2 89.
The neghod @neomdthgdtaccbadim§2towhbatnnlQ wiser&if By is

5 305106 ToL 190, 3628 9L00.[ 5,61 gbm 82, herein B 1

9. The method according to claim 8, wherein A is
optionally substituted methyl, ethyl, propyl, butyl,
pentyl, or hexyl.

10. The method according to claim 1, wherein A is
optionally substituted C6-C10 aryl ring.
{
11. The method according to claim 10, wherein A is

optionally substituted phenyl or naphthyl.
12. The method according to claim 1, wherein A, X,

and the ring attached thereto, taken together, is

selected from: .

S

V4 'S\/‘L\

N \
faj‘

4 N A
ZNRPM, L \_ORPN),

i ii iid iv

E;;_\7/;ka (F{Ph)r )
o /\ YE ® ’f}j"xv;ﬁ

R,

v



91. The nethod according to claim82, wherein: (i) X

is a bond, CHOH, C(O, CH2, or_0O; (ii) Ais optionally
weaished1at ed phenyl : and WO 208%Y 026137 299  PCT/US2004/029206

PCT/ US2004/ 029206 (|||) Q is di phenylnethyl. 92. The

met hod according to claim1, wherein said conpound

has formula (IC : R QO wherein: each X IS

i ndependently a bond, CH2, %;}) or 0; Ais
{ er ocycllc

allphatlc aryl heteroaryl N
cycl@ﬁ)h%é 0% Eselect d_ Tf}%
(al i phat (b) B ; c) (d) each B\u;/<l
|ndependéﬂﬁyx se é%ted fro ﬂﬁnbered RAK
viii ix x
R SN 0
R S & XGJ\S,Y RAK s
N RAK ; N
xi xii xiii

S. 5 RAK S % S X
S*W/ RAK” X \&2/ RAK” X &Z/

N
RAK : o} : o} :
xiv bla's xvi
Ry xS (RPM),
RN X S
(O gre
N ; N .
xvii or xviii
wherein:

R™ is independently R, R?, or R®; and

r is 0-3.

X5 is CHy, C(0O), or CHOR;

Xs 18 O or NR?; and

R ig C1-C6 aliphatic, optionally substituted
with R', R?*, or R®.

13. The method according to claim 12, wherein each
B is independently an optionally substituted phenyl or
naphthyl.

14. The method according to claim 1, wherein said

compound has formula I-a:



nonocyclic or 8-14 nmenbered bicyclic or tricyclic,
saturated, unsaturated or ar tic ring containing 0-4
whedwsnodasons i n each ring, wh in each sai d hECBEUSHDOMI206
is independently selected fromN, NH, S or O0; Ris
H R2, or R6; wherein each A gnd B is independently
and optionally substituteg:wijjh yp to 4 substituents
i ndependently sel ect d.;ﬁbﬁrhfm/%z, R3, R4, or R5.
93. The nethod according *feNcl aiom 92, X is a bond or
CH2. WO 2005/ 026137 300 PGJ/L)S2004/ 029206 94. The
nmet hod according to claim92, wherein Xis CH2 . 95.
The nethod according to claim92, wherein Xis a

bond. 96. The nethod.accordin m 9

PO D8y hRe TR PRS e e B R B SeT T ey e talh aia
ot i @nakl ¥ccuBstrbMted with up to 3 substituents

selected fromRl, R2, R3, or R4. 97 The net hod

accor di ng to cIa|n192ﬁ mher \\: . Th t hod
accor dit cE:Pn192K:Bh (0 - c8)
al i phat i

iv v

i ii vi

S N R ” R
SO z/Q ;_,/ §C©

vii viii
xii xiii or xiv;

wherein X; is 0O, 8, or NR.

16. The method according to claim 15, wherein B is

substituted with up to two R' substituents.

17. The method according to claim 16, wherein said
gubstituent is selected from Cl-C4 alkyl, -0-Cl-C4 alkyl,
CN, halo, COOH, -C(O)NH,, -C(0)O(Cl-C4 alkyl), -C(O)NH(C1-
C4 alkyl), -C(O)N(Cl-C4 alkyl),, or phenyl optionally
substituted with up to two substituents selected from Cl-
C4 alkyl, -0-Cl-C4 alkyl, CN, halo, COOH, -C(O)NH,
c(0)o(Ccl-C4 alkyl), -C(O)NH(C1l-C4 alkyl), -C(O)N(Cl-C4
alkyl),

18. The method according to claim 15, wherein said

B is selected from rings i, iii, iv, v, vi, or vii.



99. The nethod according to claim92, wherein Qis
CH(B)2. 100. The nethod acco&glé ng to claim92, wherein
wW@R008/0262$B) 3. 101. The net hod ‘accordi ng to cl aPer/822004/029206

wherein B is phenyl. 102. The nethod according to
claimP?, wheL ahdkhod i dc@edling it ahond of, Ghddrdid )said
each Ais optionally substituted phenyl, (CI Co6)
a%bﬁaﬂlilﬂ Br CF3i and (iii) Qis opti onal 'y

substituted phenyl, (C- Co6)aliphatic, or

di phenyl net hyl . WO 2005/ 026137 301 PCT/ US2004/ 029206

103. The. nethe dunaitiood dhagotdi o aian dI02im V\tte,r e/izhne:béiﬂ ssaid

CH2, 104, A c ound having formula, (]I or a
p%a+%a%%h%¢%%$"€r%e@ﬁ%b°f M ol Sherei n: xa
is a bond, 0, S, CF2, CHOR, C(0) , C(O 0, CH2, or

NRF Ri s Hor R2 Al is (C2-C10) aliphatic, aryl,
het er oat y| , Théenelloey c ¢ eQr@FnE yied galadm ; 15, wherein X is

a bond and A is optionally substituted phenyl and A is
attached to the carbon atom adjacent to the nitrogen ring

atom.

22. The method according to claim 21, wherein A is
phenyl optionally substituted with up to two substituents
selected from C1-C4 alkyl, C1-C4 alkoxy, cyano, halo, N-

pyrrolidinyl, N-piperidinyl, or methylenedioxy.

23. The method according claim 22, wherein A is
phenyl, 3-methoxyphenyl, 2-methoxyphenyl, 4-cyanophenyl,
4~-chlorophenyl, 4-(N-pyrrolidinyl)phenyl, 4-tolyl, 3,4-
methylenedioxyphenyl, 3-chlorophenyl, 2,4-
dimethoxyphenyl, 2-chlorophenyl, 4-bromophenyl, 2,5-
dimethylphenyl, or 2,4-dimethylphenyl.

24. The method according to claim 15, wherein A is
selected from cyclopropyl, cyclopentyl, cyclohexyl,
cycloheptyl, or adamantyl.

25. The method according to claim 15, wherein the
compounds have one or more of the following features:

a) R is hydrogen;

b) Y' ig S;

c) A is phenyl optionally substituted with up to two

substituents selected from C1-C4 alkyl, Cl-C4



each Bl is independently selected from 3-7 nenbered
monocyclic, saturated, unsat u?@ ed or aromatic ring

w@omwsazd18ng 0-4 het er oat ons sef®cted from N, Ne{T/B852004/029206
0; wherein each Al is optionally substituted with up

Lo 4 subebiy uetignd Ndebendantl .30l el TROM Ry Ry

R3, R4, or 5R1|sR60r tic

is 0 oroxl:methwldrmaiox@N, a2, CF3, OCF3, OH, SR6

S(O)R6 H2,. NHRG6, N(R6) 2, _.NR6R8, COOH,

o e Do PR, RN LRI S SCorEed sk B Bo two
tagmdiﬁrtuérﬁfsnéel%dlﬁ&W@ﬁednam @lkyl, -0-C1-C4 _alkyl,

1, 2-et hyI enedi oxy; R2 is aliphatic, V\,her ein each R2

oﬂq'oﬁﬁ’l 5t i < )dPtzt 0- Q @QJ@éﬁﬂtGénﬁékyl -C(O)NH(C1-

i ndepandant | y. s degfr R
2005/ og%%}? LS S0 5y8dse s PhefPr rionarry
cyﬁ'}lhﬁé}liitpmd oyitdr ydp, umettazooeyuﬁsitdtu@mtsheteere@&re)ﬁl from C1-
ti onal conp t substit uent S
dgilepg% dert | )é—gcé !if m%%l %ﬁg ./ REOGH R5C (R4 NHg, -
OR5<o QRE&1-Q3 @k Qe (¢ 1 -4 é@ky@% 5
%g( R6) 2, 00(5;3[%( R5) ZOQ%T(I:{(RO)lN(RGRS) ng(&g) (e
s )2S(O)R5, S02R6, S02R5, S02N ( R6) 2 SOZN (R5)
2,  SO2NR5R6, S03R6, S03R5, C(OR5, C(0)OR5, C(O)R6, C
(O ORe,
26. The method according to claim 1, wherein said

compounds have formula I-b:

R
|
Y N . .
) € (C4-Cg aliphatic)—B

I-b.

27. The method according to claim 26, wherein p is

1, X is a bond, and A is an optionally substituted phenyl

ring.

28. The method according to claim 26 wherein p is
2, each X is a bond, and each A is an optionally

substituted phenyl.

29. The method according to claim 26 wherein

X is CHz, CHOH, or C(O),and A is an optionally substituted
phenyl.

30. The method according to claim 26 wherein said

Cl-Cé6 aliphatic is C1-C4 straight or branched alkylidene.



AQN(R6) 2, C(OQN(RS5)2, C(ONRSR6), C(O N(OR6)RS,
C(O N(OR5) R6, C(O) N(OR6) R5, ) N(OR5) R5, C( NOR6) R6,
WELNORSIRE, C( NOR5) R6, C( NORS5 , N(R6) 2, N(R5p@1/US2004/029206
N(R5R6), NR5C (O R5, NR6C (O R6, NR6C (0) R5, NR5C

(O R6 1NR6'§he§Q)1 GR8a a NRSEa{ @%1&&5%&@w}%§em said
NR5C (C» OR5, NR6C (O N (R6) NRGC(CDNR5R6

NRBIEY T NERS) 25 BB EE A REIR, ~RIREG( ONRERE, -, -C (Me)o-, -
N( R5 R6SO2R6, NR5S02R5.  NR5SO2R6.

Kﬁ%g‘%‘%( ()i%ERIEBSOﬁﬁRSI%J\I R%Egéggl\ms)z, NR5S02N( R6) 2,

NR5802NR5R6 NRSSOZN(R5) 2, N OR6) RS, N(CRo) S,

N(OR5)R5, or N(ORS)R6; R5 is a cycloaliphatic,
het er 085el i EheoRethet ereaPyHRY n'igg Spttonabty Sheflih B 1o

a? %bﬁéangBmt@33C§ncy§99§1k$yenﬁﬁen§§ 'ﬁlﬁtﬁﬁd 1, or

atirc, wherein opt 1 ona conprises a L
sppsrolmémnylR70p31an@¥bYoambphatubedawyth up tO two R
hetg ﬁ ¥C|I§ or heteroaryl ring, and each R7
oBtPBhaFF§ ™ 8mprises up to 2 substituents
independently chosen fromH, (Cl-C6)- straight or
branched al kyl, (C2-C6) straight or branched al ke X
or al kyAyl, T ezmﬁEFﬁ§I%ﬁ%ﬂF@%99 50201%%%y?@neﬂb%§?l ofaid

(GFaLeatey 02005 Gttt pneEcTibgpoa zpntnnd.
aL LL))(IAW\NC, S(O.- L}I(A“WQE}U\C, SOQZa%I‘ka, NH2, N;z ‘z/(Ak)\©
Q K/X4 ]\/N\SozAr‘

i ii iii iv;
wherein:

Ak is C1l-C6 straight or branched alkylidene;

X, is CH,, O or §;

Ar' is phenyl optionally substituted with up to two
R'; and

B is optionally substituted with up to two R.

34. The method according to claim 33, wherein Ak is
selected from Cﬁz, CH(CH,;), C(CHi),, CH(Et), C(Et)., CH(n-
propyl), CH(i-Pr), CH(n-butyl), CH(but-2-yl), or CH(t-
butyl) .

35. The method according to claim 33, wherein Ar’
is phenyl optionally substituted with halo, C1-C4 alkyl,
or O-(Cl-C4 alkyl).

36. The method according to claim 33, wherein X, is

S oxr O.



al i phatic, N(aliphatic)2, N(aliphatic)R8, COOH,

C(0)0(- aliphatic, or C)aliphggic; and R8 is an am no
w@e@seatiBhg group; provided t . (1) when bord¢iT/BS2084/629206

si mul t aneously phenyl and X1 is CH2, then Ais not

4-f | uoroy phervd ,meé-mRie o RES iy lo ]]F:BHF% 'or 33, wherein

2, 4-di chl or o- phenyl, 4-net hoxy-~ pheny

3.%-1f dWHEBhenyl . 2, 5-di chl or o- phenyl , 4-

ni tro- phenyl , 4-bronD-phenyI, 4-nethy|-pheny|, 2-

chl oro- phenyl, 1-naphthyl, 3-trifluoronethyl-phenyl,

2, 3-di ¢ or dﬁ’rmm;dt,hd‘dc lmrcrmtﬂ:m@ﬂt,o 41chhoro- m?q%@éll,n said

3-chl or o- phen nltro phenyl ; (ii) when X1 is a
bon&1orqé1% gﬂﬂ? £:substituted phenyl and the

other Bl is cycloallphatlc t en dh is not (C2-C8)
aliphatic; and (iii) when RF al bond, then Al is
not an optionally su 1! hﬁ $@ het er oar yl

ring with 1-3 nitrogén that The conpound
according to cl aim2104, wh%G%In IS CHQ CHOR, C
(O, C(O 0, CF2, or O. The conpound accordi ng

t ovhedraiim:104, wherein X1 is CH2, CHOR C (O , C (O
O 107. The conpound according to claim 104, wherein
Xl is Gpis Oor s;

X, is O, S, or NR;

R" is C1-C6 aliphatic or phenyl, wherein R" ig
optionally substituted with up to two substituents
independently selected from RY, R?*, or R3;

RY is C1-C6 aliphatic or a 3-7 membered monocyclic,
saturated, unsaturated or aromatic ring containing 0-4
hetercatoms in each ring, wherein each said heteroatom is

independently selected from N, NH, S, or 0;
wherein RV is optionally substituted with up to 4
substituents independently selected from rR1, R2, R3, R%,

or R5.

39. The method according to claim 38, wherein p is

40. The method according to claim 38, wherein X is

CH,, CHOH, or C(0).

41. The method according to claim 38, wherein X is

a bond, and A is an optionally substituted phenyl.



w@osedsnyl , pyridazinyl, pyr

108. The conpound according to claim 104, wherein A
is selected from phenyl, triaé yl, pyrazinyl,

g@ t hi adi azol WT/Um4/029206
2005/ 026137 304 PCT/ US2004/ 029206 triazolyl,

oxadi azpj y| ,Tﬂé%éﬁlﬁiplayéooxfi&’ rﬁ\%%‘d’l a:L'nmﬂBaZQ/}l’%greln p is

thiazolyl, oxazolyl, pyrroly hi eny
i ioladny 19 raidiard, jasol rﬂkmylA 1tseraznfqytarqda,lly

A i ndazol yl, benzi m dazol yl,
benzt%n az“g% Cpg ry%nyl qui noI i nyl, 1soquinol i nyl ,
ci nnoli nyl, phtha2|nyl qU|nazoI|nyI gui noxal i nyl ,

1,8- na hthyr|d|nyl terldlnyl carbazolyl
acri di n‘{h qﬁl‘?‘eﬁ%?z‘ﬁﬂif Cpﬂ%?@d{r’rﬂ &8 MleipienosdEngin X, is

I ngeny N (et h_Mk, @dzulinyl, or anthracenyl. 109. The
conmpound accordl ng to ‘claim 104 wherein each Bl is

i ndependent |y sel ect ed from optl onal | y substituted

C6- ClO he conp or to claim 104 ,
wher ei n ear:":nlrl]éBQne r?&eﬁg %)? S0P PSnariiprein X. is
substituted phenyl or naphthyl. 111. The conpound

according to claim 104, wherein each Bl is an
unsubstituted phenyl. 112. The conpound according to

claim 1G4, whey el nerch Bldi$, e ntley sglectedou |
from optionally SUbStItUteglcgl%%ZBaggg}ggﬂyﬁ%’ €in"R" 1s
optionally substituted phenyl.

46. The method according to claim 38, wherein RM is

Cl-C4 alkyl.

47. The method according to claim 38, wherein RY is
optionally substituted C3-C7 cycloaliphatic, phenyl, or
benzyl.

48. The method according to claim 38, wherein RY is

Cl-C6 aliphatic.

49. The method according to claim 38, R is
hydrogen.

50. The method according to claim 38, wherein Y' is

51. The method according to claim 1, wherein said

compound has formula I-g:

R
N

Y. p
) R
A



113. The conpound according to claim 112, wherein

each Bl is independently and g ionally substituted
w@00802618Et eroaryl . 114. The c¢ ﬁ%ound accor di nPCT/0S2004/029206

claim 113, wherein each Bl is independently sel ected

fromoptionally substitut _ﬁyr azolyl or imdazolyl.

WO 2005/ 026137 305 PCT/ US2 029206 115. The conpound

acelmedeinng: to cl ai m 104, wherein Bl is selected from

opti ona%l y. substituted aziridine, oxirane, thiirane,
pyrrol i 9yl 1% t%t9anydr of uranyl, tetrahydr ot hi enyl ,

di oxol agh/lies I iaﬂ)&'(%qha%rca%ﬂbionﬁﬂ'l%zl%lui.b@(:lifl:uted with up
|

pyrazol i di nyl, piperi

nyl, 1,4-di oxanyl,
noF pheve rﬁ/ml?sqi,wmtmimgapendﬁm proléatdd from RY, R?, or
pigerazinyl, 3Hindolyl, or indolinyl. 116. A
conpound having formula (Il1l1): Pi B, or a
pharmaceutically acceptable salt thereof; wherein:

X, _is bond, 0, §, CF2, , C(O., C(O O CH, .
or NR; is %rm‘?féq%,i_aqcéocl(%%t@ %ﬁarlﬁ%élifc,w%rﬁl,n p 1s
het es@arylis hetgsocyclic, or cycloaliphatic;

53. The method according to claim 51, wherein p is

1, X is CH,, CHOH, or C(0).

54. The method according to claim 51, wherein X is

a bond, and A is an optionally substituted phenyl.

55. The method according to claim 51, wherein p is
2, each X is a bond, and each A is an optionally

substituted phenyl.

56. The method according to claim 51, wherein R® is

Cl-C4 alkyl, optionally substituted with up to two R'.

57. The method according to claim 56, wherein R® is
selected from etFyl, n-propyl, i-propyl, n-butyl, but-2-
vl, isocamyl, or t-butyl, optionally substituted with
halo, CN, COCH, or CONH,.

58. The method according to claim 51, wherein R is

hydrogen.

59. The method according to claim 51, wherein gaid
compounds have one or more of the following features:

a) Y' is S;



each Bl is independently selected from 3-7 nenbered
nmonocyclic, saturated, unsaturated or aromatic ring

weosad18hg 0-4 het er oat ons sePdtted from N, NPCT/BS2004/029206
0; wherein each A, is optionally substituted with up

to 4 bst i ' pendently selected fromRl, R2,
R3, R},y) 2% %%ﬂ%ﬁr&lﬁedr& or ((Cl-C4)aliphatic)n-Y; n
is 0 orcll;p Yis 2 heabd, ey ANGE (BRehyIQCF3, OH, SRS,

S(O R6, .. SO2R6, NH2, NHRS6, GI\%I%%)Z’ NR6R8, COOH, COOR6

or OR6; YorR Wb2365PF613F 806 YPCTPESY004/ 629205V wo NR1

0 hacent _ &4 Qi 13ak_gn,t t m_ - _
1%1%?%ﬁyl ene%%%(}? or 1,2-ét hylﬁgdji%(ryb;&%r% smethyl prop
aliphatic, wherein each R2 optionally conprises up to

2 substituents independently selected fromRl, R4, or

R5; R3 is a cycloaliphatic, aryl, heterocyclic, or

het eroagyl ritg mgdthahalddo@OmeY it9 RE U/ 110 herein said

substituents, independently selected fromRl, R2, R4
or o if?%?%?r‘%%e% Toé‘“'\(/O) R6, OC (0) R5, OC (O
OR6, OC(OOR5, OC(ONR6)2, OC(O N(R5)2,

OC(O N(R6R5), SR6, SR5, S(O RGR, S(O R5, S02R6, SO02R5,

SO2N(R6) 2, SO2N(RS) 2, . ~a
1] N /
@rx%{£;7/ WT/\\Xz
N O

I-h
wherein:
Y' is O or S;
X, ig O, 8, or NR;
R? is C1-C6 aliphatic or phenyl, optionally
substituted with up to two substituents independently

selected from R', R?, or R>.

61. The method according to claim 60, wherein p is

1 and X is a bond.

62. The method according to claim 60, wherein X is

CH,, CHOH, or C{0).

63. The method according to claim 60, wherein X is

a bond, and A is an optionally substituted phenyl.
64. The method according to claim 60, wherein p is
2, each X is a bond, and each A is an optionally

substituted phenyl.

65. The method according to claim 60, wherein X, is



W@@pAEARE) R6,  C( O) N( OR5) R6

S02NR5R6, SO3R6, SO3R5, C(OR5, C (O OR5, C(O Re,
c(0)0R6, C(O N(R®6)2, C(O)N(IE%%Z C(O) N( R5R6) ,

O N( OR6) R5, PCT/US2004/029206
C(O) N(OR5) R5, C( NOR6) R6, ) R5, C(NOR5) R6,
C(NOR5) R5, N(R6)2, N(R5)2, N(R5R6) NR5C (O R5, NR6C
(O R6, NR6C (O R5, NR5C (0) R6, NR6C (O OR6, NR5C
(O OR66. NRBIite(@tm aMNRECI (1@ WscléNR@CﬁQO)WMJ(SR’@) Xz is
2O NR6C (O) NR5R6 , NR6C (0) N (R5)2, NR5C (O N (R6)
27, NR5C (O NR5R6, NR5C(O N(R5)2, NR6S02R6,
NR6S02R5, NR5S02R5, NR5S02R6, NR6S02N(R6) 2,

NR6SO02NR5R6, NR6S02N( R5) 2, NR5S02N( R6) 2, NR5802NR5R6Q ,
NRssozﬂ?Rs)EheAWQF%§ 2CRPERBYREEC NEERET RE0/  pherein R is
Rﬁﬁélkg '5]?@159{&1 'g@@éﬁi@ut@ayduuneuﬁr@&y@ﬂlf&e R*

eteroary Ing, optionally conprising up t
substituents R6 is Hor aliphatic, wherein RB

optionally a R7 ubst tue 5/026 0 .
307 PCIPub2B6% Bab368 RACPEINNGy D oGt HRar b, Mary P R ds
het ecacyclic, @pt1bﬁa£19agubstiﬂgte@nalenc@pFﬂo one R'.
optionally conprises up to 2 substituents

i ndependently chosen fromH, (Cl-C6)- straight or
branched al kyl, mégﬁﬁﬁﬁécéé£&iﬂ§tt8ch£§H08@d wheKEeMIre ig

or al kynyl, "1, 2-nethyl enedi oxy; 1,2-" ethyl enedi oxy, or
(ﬁh@hylzpp21psa$éyesubdtitoheﬁaWothCBﬂ f0221KFB, OCFR..
oH, S-

70. The method according to claim 60, wherein R is

hydrogen.

71. The method according to claim 1, wherein said

compound has formula (IA):

H

Y
LT
N 9] ;
wherein:

X is a bond, CH,, CHOR, C(0), NR, or O;

A is aliphatic, aryl, heteroaryl, heterocyclic, or

cycloaliphatic;

Q is selected from:

B B

——g—B ; —é—(aliphatic)-B; —§< , or —g B

(a) (b) B B
(c) (d)

each B is independently selected from 3-7 membered

monocyclic or 8-14 membered bicyclic or tricyclic,



aliphatic, S(O-aliphatic, S02-aliphatic, NH2, N
(aliphatic), N(aliphatic)2, N(aliphatic)R8, NHR8, N

W@ RB5/02137 COOH, C(O) O( - al i phat & or O al i phat PCT/USI004/029206
R8 is an am no protecting group; provided that: (i)
when X1 is.a bon one B, _is phenyl and the other
g, S0 et S £ PR e o | SR D T P15 e 04
XlhétSerodostts ihestadh risg Nofherweaptdialdadid heteroatom is
substituted 6-nmenbered heteroaryl ring with 1-3
ni 1P SRRFIE ML At TrEC AU T dbnpPBlind ac@ori ng t o

claim 116 erggn X1 4s a bond, CH2i CHOR, C (0) , C
(O O I%szsm{g'r 1%, 198 . R The compound according to claim

116, whaieidiXleadis Doty H: G eradD1y a@(@)&aAltionally

119. The conpound according to claim 116, wherein

i SSHpEbHAISY wibstiRr Wedt (Tl iduanghardepapdent 1y
2005/ 026137, 308 PCT/ US2004/ 029206 120. The conpound
ac%%fr%ﬁ:%%gt%r%q‘al?m 1R1L% e 24|9'n A R25|o"s 5t i onal Iy
substituted nmethylq hyl_ 3 propyl yl enfyl., or .
hexyl . 121. The c%rr‘pg%n’d P%:lc’col?jf:l)’i ndgr ?%g & rﬁaoslfjtbe?/élned 0

wherei cimis. optionally substituted C6-C10 aryl
ring.

72. The method according to claim 71, wherein X is
CH,.

73. The method according to claim 71, X is a bond.

74. The method according to claim 71, wherein A is
phenyl or a 5-6 membered heterocaryl, wherein A is

optionally substituted with up to 3 substituents selected

from Rl, R2, R3, or R4.

75. The method according to claim 71, wherein A is

optionally substituted phenyl.

76. The method according to claim 71, wherein Q is

77. The method according to claim 71, wherein Q is

- (C1-C6) - aliphatic-B.

78. The method according to claim 71, wherein Q is

CH(B)z.



122. The conpound according to claim 121, wherein A

is optionally substituted phe% or naphthyl. 123. The
W@ oovpoeaia7 according to claim 116, wherein Al PGI/US2004/029206

optionally substituted C5-Cl12 heteroaryl ring. 124.

The comppundriac GRLding i , N IS . .
pyridinyl. 125. The co%%u%éﬁégcéﬁic#\gﬁ%e}cﬁ'a&rlﬁefsleé,n Q is

wHetBin each Bl is independently selected from
optionally substituted C6-Cl0 aryl. 126. The conpound
according to claim125, wherein each Bl is

i ndepengent Iy, an, QptdP » it nyl . or . .
napht hyl . 127. The corrprggéuér%fd:\lg%zﬁ% nlg&%tqcr)rpg]lela(i r‘ﬁhff(?,ln B 1is
whsrasivl . each Bl is an unsubstituted phenyl. 128. The
conmpound according to claim 116, wherein each Bl is

i ndependently an optionally substituted 3-12 nenbered

het eromyc! i crid m@gddd Rgddrdiadt thetaraat ons seleqted
fromO, S, or., NR_129. The conpound according to claim
128, wher ei n‘tleach 31 5 ?qqﬁde%@é"enﬂ(@)se@@@t edrf Pom

optionally 13005/,Q2 4 4/ 029206 ]
substi t ut edV@zJ‘l%ri dilne%giior%z%ﬁel E}C;gr}u#g%%g%é{t%gy 5 (r%c?lniy&yl ,and
t et r ahydr of udanyl , @etsatiydhetil eayhyl di oxol anyl ,

pyrrolinyl, pyranyl, pyrazolinyl, pyrazolidinyl,

82. The method according to claim 1, wherein said

compound has formula (IB):

I

wherein:
X is a bond, CH;, CHOR, C(0), NR, or O;
A is aliphatic, aryl, heteroaryl, heterocyclic, or
cycloaliphatic;

Q 1s selected from:

B B

—§——B ; —g—(aliphatic)-B; —§< ; or —g B

(a) (b) B B
©) (d)
each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
saturated, unsaturated or aromatic ring containing 0-4
heteroatoms in each ring, wherein each said heteroatom is

independently selected from N, NH, S, or O;

R is H, R2, or R6;



pi peridinyl, 1,4-dioxanyl, norpholinyl, 1,4-dithianyl,
t hi onor phol i nyl , piperazinyl,9 H i ndol yl, or

w0 p@slozaiyt . 130. A compound of2 ormula Il A Y\ PCBUBRDH/029206
I1'A; , or a pharmaceutically acceptable salt thereof;

wherein: Y LS QiR eSchBal 8n@ 8- 8s MeRbepetdesel Wr ated,
nmoncyclic, ring having 0-4 heteroatons selected from

0, S, opthpnahdy sithgtG-uhddBratle eptFenal pybstituents
substituted with up to four substityents independentlys
sel ect éadpperfRRtlRoseRact g, LHPmRET Rt sRoxot R6Por™ -
((d-A)aliphatic)n-Y; nis 0 or 1; Yis halo, CN,

NO2, CF3, OCF3, OH, SR6, S(O R6, SO02R6, NH2, NHRG,

N( R6) 233NR6RBe MeREPE, aCOOHI1GO0RE 01210RB2, ok impaRpond
on adjacent ring atons, taken together, form

1°3- hyl enedi oxy or 1, 2-ethyl enedioxy; R2 is

al i phatic, wherein each R2 optionally conprises up to

2 substituents independently selected fromRl, R4, or .
R5: 84. The method according to claim 82, wherein X is

a bond.

85. The method according to claim 82, wherein A is
phenyl or a 5-6 membered heteroaryl, wherein A is

optionally substituted with up to 3 substituents selected

from Rl, R2, R3, or R%.
86. The method according to claim 82, wherein Q is
87. The method according to claim 82, wherein Q is
-(C1-C6)- aliphatic-B.

88. The method according to claim 82, wherein Q is

CH(B) .

89. The method according to claim 82, wherein Q is

C(B)3.

90. The method according to claim 82, wherein B is

phenyl.

91. The method according to claim 82, wherein:
(1) X is a bond, CHOH, C(0O), CHz, or O;

(i1) A is optionally substituted phenyl; and



R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally conprising up to 3 WD
wQoe502A682137 310 PCT/ US2004/ 022206 subst i t uent BCT/US2004/029206

i ndependently selected fromRl, R2, R4 or R5; R4 is

OR5, e ®) oC (O 5, OC (O ORS6, 0) OR5,
oC(0) (Nj?%éfgc Qgé)tsog%?ﬁ%%?m)éég&w%gsg, SR, Og(Rs?
S(O R6, S(OR5, S02R6, S02R5, S02N (R6) 2, SO02N (R5) 2
., S02NR5R6, SO03R6, SO03R5, C(O)R5, C(O)OR5, C(O) R,

C(Q) 0RE2 - CTBPNPRE2S BCOPRARBP2EOCCORNIRBROYheTein said

, . C(O) N( OR6) R5,
gf%&% g%,s éﬁﬁg@% gg%g( N&(@ag R(5, c% NOR5) R6,
C({ NOR5) R5. N(R6)ﬁ?, N(R5) 2, N(R5R6), NR5C (O RS, NR6C
(O R6, NR6C (O |R5, NRSC (O R6, NR6C (O OR6, NR5C
(

(Q N.QR5, NRSC (O OR5, NR6C (O N (R6)

2, NR6CYXO NR5RG, C(o;[ (R5) 2, NR5C (O N (R6)
2, NR5C ( 5R6, |INR5C( O}'N{ R5) 2, NR6S02R6, NR6S02RS5,
NR 02R6, O NR6S02N( R6) 2, NR6S02NR5R,

NR6SO2ZN( R5) 2, NR5S02N(R6) 2, NR5S02NR5R6,
NRp2Q2NERS) 2, N(OR6) R6, N(OR6) R5, N(OR5)R5, or
N(OR5)R6; R5 is a cycloaliphatic, aryl, heterocyclic,
or hete@ckary|is iingerspdeonall ¢ €orpri Sting PR o 3(R1, NR,
SubStitlie%t_S; R6 is Hor aliphatic, wherein R6
opti onal | y ' conprises a R7 substituent;
A is aliphatic, aryl, heterocaryl, heterocyclic, or

cycloaliphatic;
Q is selected from:

B B

—§—B ; —é—(aliphatic)—B; —§< ;ooor —§ B

(a) (b) B B
(c) (d)

i

each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
saturated, unsaturated or aromatic ring containing 0-4
heterocatoms in each ring, wherein each said heteroatom is
independently selected from N, NH, S, or O;

R is H, R2, or RS;

wherein each A and B is independently and optionally

substituted with up to 4 substituents independently

selected from R1, R2, R3, R%, or RS.

93. The method according to claim 92, X is a bond
or CH,.



R7 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring, and each R7 optionally conprises up

W 0003/02@8bst i tuents | ndependen%& chosen fr om PLT/US2004/029206
(C1-C6)- straight or branched al kyl, (C2-C6) straight

or bra ‘€an alg§3%KXPr alk%ﬁ%ﬁ,tf ? ggér ésne |063 X is
h&HQ, CN NO2, CF3, OCF3, OH, S- aliphatic,

S(O -aliphatic, S02-aliphatic, NH2, NH WO 2005/ 026137
311 PCT/ US2004/ 029206 al i phatic, N(aliphatic)2,

N(Cal i phat i c)ff®, NiRRg N hdin 1966 % alpphatiCy g

or Galiphatic; and R8 I1's an am no cappi ng group
prowael. t hat when Y' is S, and: a) when Bis

cycl ohexyl, tetrahydrofuran-2-yl, or cyclopropyl, and
ring G has 1-3 halo substituents, then ring G has at

| east one additional substituent other than halo; and

b) mhen B is tetrahydrofuran-2-yl, then ring Gis not
phenyl °&i ﬁ%mlwﬂm%@h@%%ﬁeﬁ% wgerein A is

t %!H/énylc oMk B s e‘q‘ %lerotalﬁ?ﬂ 1 hﬂlﬁ%r(e:’lhs a9k

phenyl™ or trifluoroneth nyI e compound
aGHﬁmthﬁihy)aﬂbﬁumtuﬁEd\Mmahem@ Bo Bssubstituents selected
tetrahyq[ofq{agxg pi@g{idyl, nmor phol i nyl, or

or .

from

97. The method according to claim 92, wherein Q is

98. The method according to claim 92, wherein Q is -

(Cl-C6) - aliphatic-B.

99. The method according to claim 92, wherein Q is

CH(B)2.

100. The method according to claim 92, wherein Q is

C(B)3

101. The method according to claim 92, wherein B isg

phenyl.

102. The method according to claim 92, wherein:

(i) each X is a bond or CHZ;

(1i) each A is optionally substituted phenyl, (Cl-
C6)aliphatic, or CF;; and

(1ii) Q is optionally substituted phenyl, (Cl1-
C6)aliphatic, or diphenylmethyl.



t hi onor pholinyl. 132. The conpound according to claim
130, wherein B is C3-C8 saturated, carbocyclic,

wWERNeoyabi c ring. 133. The comfund accor di ng POT/TEEIM29206
130, wherein B is selected from cycl opropyl,

cycl opentyl , cl ohexyl, or cycloheptyl,. 134. The |
conpouﬁgﬁ%ccgﬁ%iHﬁtig%éﬁgpﬁFfé d eFé%ﬁm F%ﬁg @EF§eln X
phenydu,optional Iy substituted with up to two R . 135

The conpound according to claim 134, wherein ring G
is optionally substituted with up to two substituents

sel ectggfro 1 - l,,¢f . O (A-C4
al kyl ) . q}\?b 2(I:})Slo['§1’5KIJ SSorRr iy l%%%ﬁ%g%/ 438366 136. The
conpound according to claim 135, Bypherein said
conpound has one or nore ol  owi ng features:

a) Y'hislﬁxb.) ri [ el
is phen op al o, cyano,
d-c4 alkyl, or\p-(dHC4 alk 13771 A conpound
formula 11B: R /M 1B; orla pharmaceutically
acceptabl e salt Rof ; O (II);

or a pharmaceutically acceptable salt thereof;
wherein:

X; is a bond, 0, S, CF,, CHOR, C(0), C(0)O, CH,, or
NR;

R is H or R?

A; is (C2-C10) aliphatic, aryl, heteroaryl,

heterocyclic, or cycloalkyl;

each B; is independently selected from 3-7 membered
monocyclic, saturated, unsaturated or aromatic ring
containing 0-4 heteroatoms selected from N, NH, S, or O;

wherein each A; is optionally substituted with up to
4 substituents independently selected from rR1, RZ, R3,
R4, or R5;

Rl is R® or ((C1-C4)aliphatic)p-Y;

nis 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)RS,
SOoR®, NHy, NHR®, N(R6),, NR6R8, COOH, COORE or OR®; or

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

R? is aliphatic, wherein each R2 optionally

comprises up to 2 substituents independently selected

from Rl, R4, or R5;



wherein: Y is Sor 0 Ris H R2, or R6; RBis C-C6

al i phatic or a 3-7 nenbered nnnocycllc or 8-14
.Woreodsee@a? bi cyclic or tricycl i392 saturat ed, PCT/US2004/029206

unsaturated or aromatic ring containing 0-4

heteroatons in each_ring, wherein each,said

heteroB offi 8 CVﬁé@BéhEbﬁFF9rs@FE%teHe¥?6ﬁ$YFl%$+ @

c
ggg§%§%?|91ﬁﬁdggﬁﬁP%%g y su%gg?¥%?a§gmnth up to 4
S%Q%%t&%ﬁ@h§sseE%@E%%nﬁéﬁﬁlﬁﬁsefgcté@ fR4m RE, RR2, R4 or
IS 0xo Yaliphatic)n-Y; nis O or 1; Yis
haPg, CN, NO2, CF3 OCF3, OH SR6, S(O R6, SO02Re,
NH2, NHR6, N(R6)2, NR6R8, N(R$)2, COOH, COOR6 or ORG6;
or tmoRﬁllsnOaépaéaﬁt prig) B on€C (O3RER @6@@1@@?, f or m

- met hyl enedi ox 1,2-eth Ien
2@@5)0@@ 8137 %éoﬁ%ﬁ@%z@o@ﬁdﬁgﬁé% hzruécép Eﬁ%?ﬁc ®,
wherein each R2 o tlonally conpréses up %1 5)
sﬁﬁén.su@mﬁé,.ﬁd@@@ﬁdeﬁpaa soPEbREa SPoBAR 2+ RA02B(R>)

R5; R3 is a cycloaliphatic, heterocycllc or
h&CerBERYI, BOngCopEPghal | ¢ ( @bﬁ%5|§lﬁ@085 t6(8)RE, C(O)ORS,

C(O)N(R6)5, C(O)N(R5)5, C(O)N(RSR®), C(O)N(OR®)RE,
C(O)N(OR5)R®, C(O)N(OR6)RD, C(O)N(OR®)RS, C(NOR®)RE,
C (NORG)R5, C(NOR5)R®, C(NOR®)R5, N(R6),, N(RS)5, N(RSR®),
NR5C (0)R5, NR6C(O)RS, NR6C(0)R5, NR5C(0)RE, NRSC(0)ORS,
NR5C (0) OR®, NR6C(0)OR®, NR5C(0)OR®, NROC(O)N(R®),
NREC (0) NRBR6, NRS6C(0)N(R5),, NR5C(O)N(R6),, NR5C(O)NRORS,
NR5C (O)N(R5) 5, NR6SO,R6, NR6SO,R5, NR5SO,RS, NRSSOSRS,
NR6SO,N (R6) 5, NRESO,NRSRE, NRESO,N(RS),, NRPSO,N(RO) o,
NR5SO,NRSR6, NR5SO,N(R5),, N(OR6)RS, N(OR®)R®, N(OR®)RZ,
or N(ORS)R6;

R5 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, optionally comprising up to 3 RL

substituents;

Ré is H or aliphatic, wherein R6 optionally
comprises a R/ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R’ optionally comprises up to 2

substituents independently chosen from H, (C;-Cg)-
straight or branched alkyl, (Cg-Cg) straight or branched
alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)p-Z;



substituents, independently selected fromRl, R2, R4

or R5; R4 is ORS, OR6, OC(O)3R6 OoC (O R5, OC(O)
 W@RS)5/02608{ O) OR5, OC( O) N(Re) 2, @i:( O N(R5) 2, PCT/US2004/029206

OC(O N(R6R5), SR6, SR5, S(OR6, S(O p5, SO02Re, 802R5

080 55 8 SN SN B, S, i, o
%gﬁ%ﬁ%?%g%%%@%h%@ Cﬁ@%tgq ) R5, C
(551 FRN B, IR RN I o

NES¢ - RS C: C (O OR5, NR5C (O
o%ggpﬁl%é o?rl\lbl(%a)ﬁgatgﬁga%(mgmé% NR6C( O) N( (ngz
NRSC( OB B@) 3n ARSEE P NEERE: i ndRSEH @ N( R5) 2, NR6S02R6,
NR6S02R5, NR5S02R5, NR5S02R6, NR6S02N( R6) 2,

NRESU2@RQR€haNRGSOZN(R5)2 NR5SO2N( R6) 2, NR5S02NR5RS6,
NR5S02 R&éea b@QQRﬁ%EQrePﬁf%ﬁ@é%hedﬁéf¥¥$héﬁ&l Hd X; is

N( OR5) I's a cycloaliphatic, aryl, heter ocycl iC,
or heCHﬁpaﬂ:lyéenrAnJgﬁ Pt |®ﬂ@|uqmmhﬂmsl ndt ey 3 R1

substituyents; r oali
opt i onEIlpﬁrléé’igr PE’S@@\ R@ ?85%?55%91 §-methoxy-
cycl oabhphgtli,c3, aﬁﬂhchmakeﬁph¥ﬁylc 206 - dhehEoDanhenyl 4-
ring, and each R7 optl onally conprises ue 8
nitro-phenyl, 4-bromo-phenyl, 4- hyl-phenyl, 2-
chloro-phenyl, 1l-naphthyl, 3-trifluoromethyl-phenyl,
2,3-dichlorophenyl, N-morpholinyl, 4-chloro-phenyl,
3-chloro-phenyl, or 3-nitro-phenyl;
(ii) when X, is a bond or CH,, one By is a
substituted phenyl and the other B; is
cycloaliphatic, then A; is not (C2-C8)aliphatic; and
(iii) when X; is a bond, then A; is not an optionally

substituted 6-membered heteroaryl ring with 1-3

nitrogen ring atoms.

105. The compound according to claim 104, wherein X,

is CH,, CHOR, C(0), C(0)O, CF,, or O.

106. The compound according to claim 104, wherein X;

is CH,, CHOR, C(0), C(O)O

107. The compound according to claim 104, wherein X
is CH.
108. The compound according to claim 104, wherein 2,

is selected from phenyl, triazinyl, pyrazinyl,

pyrimidinyl, pyridazinyl, pyridyl, thiadiazolyl,



substituents independently chosen fromH, (Cl-C6) WO
2005/ 026137 314 PCT/ US2004/ 022@@6 strai ght or branched

W@bkdopl26161C2- C6) strai ght or br hed al kenyl BCT/US2004/029206
al kynyl , 1, 2-net hyl enedi oxy, 1,2- ethyl enedi oxy, or

) s 2 i ! fr.a al 0 ., NOR, CE3,, OCF3,
g&:@ S&%][%[%h ac%%fascc,ﬁ %Cgé)%ﬁ ilpﬁaq}lcafzoég’g -’alplyﬁ,r?gﬂlé/jl 'NH2,
NHmEda il c, t iN(eatd IpHat iaeo 1Nal ip@ig&tdil@lﬁ8 ,t_hhilléﬁi%ld

N( R8) 2 Q Q_-aljphatic, or O-aliphatic; an

R( PRV %ﬁ(ﬁ%}%ﬂg gfr‘gi?dzyl prAAIREP lHat BRmee trragyl,
S, bafh Whan,1RB 1S el ., M A ring H

bot h hE'E]Zet 1-3 hla'l o1 sulbst i%?%ts, theln ata%oggéit' one of

r ivRp G higap Ivlhg ytiay lan addialiiondl, swestiinedrinydther

t l.Q: b IS hydrogen .and ring His.

unsu I{Sl?ij?rll%le%j P p%{é%‘n%%,}}]i’he%J lrnla%é) énlyg ’ngtuqﬁﬁ’é‘n‘?\jllné’rl’ 1,8-
phemtt Isuhist iyt e bt anitd ryat, hyarkaz3l y1OMac @B nyar,

1-3 halo;, c) when RB.is hydrogen and ring H.is phenyl

Wi nar?e]ﬁ@ ', PRSIGHY IRV Phenexies i8ubst ilndenyd

t heprd Gadd gl phanynsubsidtyted with CF3 or 1-2
hal o; dkgiglv\hean RBlrﬂlg/ts net hyIrl and rin% H phenyl
substituted wth butyl, then ring Gis not phenyl

substit d wi.th thyl, or 1-2 halo; and e en.RB |
and ri nlgtgggleil a\r%eheb()ctolﬁl?r%ll%saﬁctoﬁtdé&gpI!fé)nfl aim )10\2‘,‘) wherein
each B; is independently selected from optionally

substituted C6-C10 aryl.

110. The compound according to claim 104, wherein
each B; is independently an optionally substituted phenyl
or naphthyl.

111. The compound according to claim 104, wherein

each B; is an unsubstituted phenyl.

112. The compound according to claim 104, wherein
each B; is independently selected from optionally

substituted C5-C12 heteroaryl.

113. The compound according to claim 112, wherein
each B; is independently and optionally substituted C5-C7

heteroaryl.

114. The compound according to claim 113, wherein
each B; is independently selected from optionally

substituted pyrazolyl or imidazolyl.



then ring Gis not unsubstituted phenyl, or phenyl
substituted with nethyl, CF3 N2, or 1-2 hal o.

wa 3®s5/03¢187 conpound accor di ng ?o clai m 137, WhePEi/nS2004/029206
ring Gis phenyl optionally substituted with up to two
R1. 1385 Theriko kol 8¢ Cof cH g P td %lﬁlwﬁow%f}%x%m B,
Rl is selected fromCl-C4 al kyl, O (Cl-C4 al kyl),
hi$ osebecteq afeom \Mpmld%l%ﬂomla:m@d IS20047I0ES206

é’gjdig e, 8{? ]?&(}9 onanjl%l)}J Sub etadl{gkgygddf él‘\%?a §’ nt 584

st@’sfalﬁy@r:btshis&hﬂ,t eihi SxainaiAl, R¥rid, i, quﬂ%&ynm.
The co d according. to claim 140 erein RB is
LA YT L oY G S-S0t (R RS A upl A Boxanyl,
sel )0
accor%%%ﬁﬁb{,% lef%&%ﬂ%%%%%%rp}@;el ect el%h%erarﬁmyl
rr%?ﬂhyﬂldohrhylornllpﬁ@byfwh sopropyl, sec- butyl,
n-butyl, or t-butyl. 143. The conpound according to
claim 137, wherein RB is a 3-7 nmenbered nonocyclic
saturated, umsabmps@ied ImVirfg‘ ofeatniud o 1 (IO ot ai ni ng
0-4 heteroatons optionally %stltuted with up to 4
substituents selected fromRl, Y7R2, R3, R4, or R5.
144. The conpound accorHing tofclaim 143, vvherei n RB

is a 3-7 nenber §$9QN lic urat ed, carbocyclic
ring \ /

A1\ N (0]
1 (T1I1);

or a pharmaceutically acceptable salt thereof;
wherein:

X, is a bond, 0O, S8, CF,, CHOR, C(O), C(0)O, CH;, or
NR;

R is H or RZ

A; 1s (C2-C10) aliphatic, aryl, heterocaryl,

heterocyclic, or cycloaliphatic;

each B; 1s independently selected from 3-7 membered
monocyclic, saturated, unsaturated or aromatic ring
containing 0-4 heterocatoms selected from N, NH, S, or O;

wherein each A; is optionally substituted with up to
4 substituents independently selected from R1, R2, R3,
R%, or RY;

Rl is R® or ((Cl-C4)aliphatic)p-Y;

nis 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)RS,

S0,R6, NH,, NHR®, N(R®),, NROR®, COOH, COOR® or OR®; or



optionally substituted with up to 2 substituents

selected fromRl. 145. The gggfound according to
w@b@smoeaidZd, wherein RB is sel ed from cycl opeDp$1004/029206

cycl opentyl, cyclohexyl, or cycloheptyl. 146. The

compound accordlng to cla|n1143 wherein is a 3-7

nenberé@mhéﬂoéybﬁ@dagﬁm@raﬂ@g atipgst utakes segether, form

' ' t [
E‘Llﬁs’%aﬁeﬁtﬁe’& TS B 2Bt Rt Ot ed Trom
Rl, R2 8h%&1%5 wB%x%QEZQQéhO§61%Et§$ﬁa11
PCT/USZOO4/0292 6 147 he conpound according to clalm

4$mmRBse§ w£8t072n§whs¢edUﬁ@m@cy@ﬂepesdgutéwedeﬂenged
cont ai ni,n % 3 heteroatons optionally substituted
Wi q?“u?% S¥hFituents sel ected from RL. 148. The

conpou accordln claim 147 ein RB 1Ls

sel ect ed oM 6gfﬁgﬁﬁﬁatlﬁnrﬁﬁgﬁp &FtQGPCYCllC' or

t hearaiphali rasalng Y1 ohhe 160upeYhd sageoig Rg o claim
137, wherein RB is a 8-14 nenbered bicyclic or
trsunsﬂuuuenuﬁlﬂmndaﬁendQM$ayusaﬂedted dgromaRil¢ RENQRY or

q}alnlng 0-4 heteroatons in each ring, wherein each
&0 heteroatomis independently selected fromN, NH

S’ or %i Opt'o%mld§6 OC(0)R6, OC(O)R5, 0C(0)ORS,

OC(O)OR®, OC(0)N(R®),, OC(O)N(R5)5, OC(O)N(R6R5), SRS,
SR>, S(O)R®, S(O)R5, SO05R6, SO5R®, SO,N(R6),, SO,N(R3),
SO,NRSR6, S03R6, SO3R®, C(O)R®, C(O)OR5, C(0)RE, C(0)ORS,
C(O)N(R6)5, C(O)N(RD),, C(O)N(ROR6), C(O)N(ORO)RS,
C(O)N(OR®)R®, C(O)N(ORS)R>, C(O)N(OR®)R5, C(NOR6)RS,
C(NOR6)R>, C(NOR®)R6, C(NOR®)R5, N(R6),, N(R5),, N(RORS),
NR®C(0)R®, NR®C(O)R®, NROC(0O)R>, NRSC(O)R®, NROC(0)ORS,
NR5C (0) OR®, NR6C(0)ORS, NRSC(0)OR>, NR6C(0)N(RE),

NR6C (O)NRSRE, NROC(O)N(R5)5, NRS5C(O)N(RE),, NRSC(O)NRORG,
NRSC (O)N (R®) 5, NR®SO,R®, NROSO,RS, NRSSO,R5, NRSSO4RO,
'NR®SO,N(R6) 5, NROSO,NROR®, NROSO,N(RZ) 5, NROSO,N(RE) o,
NR®SO,NR5R®, NRS5SO,N(RS),, N(OR6)R6, N(OR®)RS, N(ORS)R5,
or N(OR®)RS;

R> is a cycloaliphatic, aryl, heterocyclic, or
heterocaryl ring, optionally comprising up to 3 Rl
substituents;

R® is H or aliphatic, wherein R® optionally

comprises a R7 substituent;



substituted with up to 4 substituents selected from
Rl, R2, R3, R4, or R5. 150. éoforrpound of fornula

WO R@5/0RB37R X7 Y N T Rc N O I C; wherein: POT/UB®00029206
or S; X7 is 0, S, or R is hydrogen, R2, or RS;

Ris h sC 6. aliphatic or a

3-7 ne ed drm%dcjspcarjllgq'{ﬂtl% nﬁ’@rt&ifoﬁyﬁlél 'c °6r

t s gronat |

c%ﬁ%ﬁ% l06!1;4 et Za?loat oms i N %) Onai1 C\%?Fésﬁseé@h to 2

sasmbﬂtemte:&mis)mn@panﬁm;]ﬂydemdsyemaxeﬁdeg f( ) -NH,
S, or 0; RCis d-C6 aliphatic; \/\02005/02613 37
PEH IS EI04/ 02 Sras cliest @ lkyvdac H Cof- Og) ngt@ziRBt @ndbRanched

| s | nde endent | and optional lLy substituted with up
194 L?ér%’glyjselje@t SFthvdenrREiomy, R32-R4, or

Q%thylenedloxy, or (CHy)p-Z;
Z is selected from halo, CN, NOy, CF3, OCF3, OH, S-

aliphatic, S(0)-aliphatic, SOp-aliphatic, NH,, N-

(aliphatic), N(aliphatic),, N(aliphatic)R®, NHR®, N(R®),,
COOH, C(0)O(-aliphatic, or O-aliphatic; and

R8 is an amino protecting group;
provided that:

(i) when X; is a bond, one B; is phenyl and the other

B; is N-piperidyl, then A is not:

; and
ii) when X; is a bond, then A; ig not an optionally
substituted 6-membered heteroaryl ring with 1-3

nitrogen ring atoms

117. The compound according to claim 116, wherein X,

is a bond, CH,, CHOR, C(0), C(0)0O, CF,, or O.

118. The compound according to claim 116, wherein X3

is bond, CH;, CHOR, C(0O), C(0)O.

119. The compound according to claim 116, wherein Ay

is optionally substituted (C1-C10)aliphatic.



Rl is oxo, R6 or ((Cl-C4)aliphatic)n-y; nis 0 or 1;

Y is halo, CN, NO2, CF3, OCE% OH, SR6, S(O) R6,
WEORR62618H2, NHR6, N(R6) 2, N 92% N( R8) 2, COOHCTZORE4/029206

or OR6; or two R1 on adjacent ring atons, taken

t oget h form 1, 2- y. ' ; :

1, 2-et %?éngrgﬁl%xﬁ?%@lgé; %ﬂf?%ﬁ%%ﬁ,@%%lraeji% 1e1a9c’h %ereln B
opti epal byal tenpubsestuped anélsyibsteétuent soropyl, butyl,

i nde endentlg selected fromRl, R4, or R5; R3is a

chen %t pRatfexYaryl, heterocyclic, or heteroaryl

ring optionally conprising up to 3 substituents,

i ndependently selected fromRl, R2, R4 or R5; R4 is

ORS, ORB}.OCTHO) cREpOEE (TR WL (@) cloren LIy gjlersein Ay

SLO) PB- SPe RS, Sk Gt SIONRR) 50PN D) 2
S S S G0k Ol g Dok

8((03 N( @-]é{%) R6T e@@@‘e%)%éof%@ﬂ(c&ﬁﬁ 1m 221, wherein A;
G ROB TR R Ry KL Py 5 R PR NG () 16, NRBC

ggg R6, Nﬁ6Rg (O)O R%Q NRSCRIS(O) R6, EIR6C (O OR6, NRSC

2 SS@E@O) Nﬁ%&&oﬂ&g‘(‘f )%f??—‘é%?%%%(@%{‘&%%& (Bodrein 2.

NRECHE:NBSRELy substituted C5-C12 heteroaryl ring.

124. The compound according to claim 123, wherein A

is pyridinyl.

125. The compound according to claim 116, wherein
each B; is independently selected from optionally

substituted C6-Cl0 aryl.

126. The compound according to claim 125, wherein
each B; is independently an optionally substituted phenyl

or naphthyl.

127. The compound according to claim 126, wherein

each B; is an unsubstituted phenyl.

128. The compound according to claim 116, wherein
each B; is independently an optionally substituted 3-12
membered heterocyclic ring having up to 4 heteroatoms

selected from O, S, or NR.

129. The compound according to claim 128, wherein

each B, is independently selected from optionally

i



NRSC( O) N(R5) 2, NR6S02R6, NR6S02R5, NR5S02R5, NR5S02R6,

NR6SO02N( R6) 2, NR6SO02NR5R6, N 2N(R5) 2, NR5SO2N( R6) 2,
wOR030065026137 318 PCT/ US2004 9206 NR5SCO2NRBEBS2004/029206

NRSSO2N( R5) 2, N(OR6) R6, N(OR6) R5, N(OR5)R5, or

N(%@cu@i '&l%lccyﬁ{é)ald h% &, tef'flylranbeetﬁj Qr%ci d]%il

or heteroaryl ring, optionally ‘conprising H

s ubsit ¥ alyett st uRGyls, F&&irraéiyd&itﬂihlceny\ﬂhe rdeJon:oR&nyl

ot on co rlssaR7shst|tuent is a
y '%%ﬁlﬁﬁya& n-‘r/p L, W, RyEaZ é&éﬂa%nlw
eiﬂﬂﬁjﬁﬂph fﬁ@iﬁﬂdXHﬁyﬂ)/MBHﬁﬂUE%ﬁ%lUp1%@—%1tf1anyl

substltuents i ndependent 'y chosen from

st trlat GPRTRIC BiaHoh &d RATaA 1 nY1G2 386 nstalatlghtororndol inyl .
branched al kenyl or al kynyl, 1,2-nethyl enedi oxy, 1, 2-
et hyl enedi oxy, or (CH2)n-Z; Z is sel ect ed fron1ha|o,

CN, NO2,3@CF3,A chERHoudd, & falrnptiat iT@A:S(O) -al i phati c,

S02- al i phati c, NH2 NH- i phatic, N(aliphatic)?2,

N(al i phatic) B HR3 ﬁ%%;;/s(}Jjﬂ O -aliphatic,
|s

or O aliphat n amno capping group. is
S. 151. The “sor Mccor@ing to claim 150, wherein
X7

I1IA;
or a pharmaceutically acceptable salt thereof;
wherein:
Y' ig O or S;
B is a 3-8 membered, saturated, moncyclic, ring
having 0-4 heteroatoms selected from 0, S, or N; and

ring G and B are optionally substituted with up to
four substituents independently selected from R1, RZ, R3,
R4, or R5;

Rl is oxo, R® or ((C1-C4)aliphatic)-Y;

n is 0 or 1;

Y is halo, CN, NOy, CF3, OCF3, OH, SR®, S(O)RSE,
SOoR6, NHy, NHRS, N(R6),, NR6R8, N(R®)2, COOH, COORS 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 optionally
comprises up to 2 substituents independently selected
from Rl, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally comprising up to 3



152. The conpound according to claim 150, wherein X7
153. The conpound accordi ng tgo claim 150, wherein X7

WO 200882613154. The conpound ac cordi ng to cl ai mBGODPS2004/029206
wherein RC is O-C6 alkyl, optionally substituted
with up to two substltuents sel ect ed fron1R%, R%, ,
REUNSE 1RSS5 EESEES LI Yo SPEFFER2064PB2B206RT55R ™ OF
TI}{% compound according to claim154, wherein RC is
C™C6 al kyl. 156. The conmpound according to cl ai m 155,

wher e sseleet e f me gth ropyl,
n- prolpyr}‘ﬁ‘qus IO’g{utyIO% segcbggiglE E))rw%) &Sb ??3§RB o

C @@y itk ac c icdion @ (RS ) G, aiok (B ( R\'Mﬂgrebc BBN<R6R5henxk6
optlonally substituted“with up to t Wo

sulst i tueN S, 15%) rbhe senmpoure gecog@ RYREP Cl 5)
157, wherein RBE( |§ phes‘r@])% 1592 The cgrrgguga gng R

ne%%w IR t @GR msr%g%s W@%%B R% o') éRse' @%?ﬁdref{b ORS,

ethyl” i Sop pyl “propyl,
) 5.
T 4 oo %gn;ﬁzﬁa ot SEser s

P R, ST B
C(NORG)R5, C(NOR®)R6, C(NOR®)R®, N(R®),, N(R®),, N(R°RS),
NR5C (0)R5, NROC(0)R®, NROC(0)R>, NRSC(0)R6, NR6C(0)ORS,
NR5C (0) OR®, NR®C(0)OR®, NR®C(0)OR>, NROC(0)N(RS),,

NROC (O)NRSR®, NROC(O)N(R®)5, NRSC(O)N(R6),, NRSC(O)NRSRE,
NR5C(O)N(R>) 5, NR6SO,R6, NROSO,RS, NR®SOoR®, NRSSO5RS,
NR®SO,N (R®) 5, NROSO/NRSR6, NRESO,N(RS) 5, NRZSO,N(RS) 5,
NR5S0,NRSR6, NRSSO,N(R®),, N(OR®)R6, N(OR6)R5, N(ORS)RS,
or N(OR®)R®;

R® is a cycloaliphatic, aryl, heterocyclic, or

hetercaryl ring, optionally comprising up to 3 R1

substituents;

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

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R’ optionally comprises up to 2

substituents independently chosen from H, (Cq1-Cg)-
straight or branched alkyl, (Cy-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)np-Z;

Z is selected from halo, CN, NOy, CF3, OCF3, OH, S-

aliphatic, S(0)-aliphatic, SOp-aliphatic, NHy, NH-



b) Y is Sand Ris hydrogen; c¢) RCis Cl-C4 al kyl;

d) X7 is NH or NR wherein R”31'is ad-&A4 alkyl; and e)
wOB05M26T37 C4 al kyl . 161. A cofrpound of for nul apd¢T/DS20BB029206

R Xs I'I'D; WD 2005/ 026137 320 PCT/ US2004/ 029206

RELShRE e Yt 2100 ) B T LV Sihonel e R Bl efs,
abb@ﬁatt@opé(aaﬁlghgﬁﬂ@ef&g<ﬂQﬁ%ﬁﬂ%ﬂ£ﬁ cfnﬁ 14

nbered bicyclic or tricyclic, saturate

unsat URAt ed Qh anonatEéLorimng eni@ ni ng 0-4
heteroatons in each ring, wherein each said

heteroatomis independently selected fromN, S, or O;

wher ei ?@f@e ftlﬁé@%ké%r@“ﬁ? RBB & s 1 ndependently and
optionally substitut with up t'o 4 substituents
sel ectad wheonB RL$ & liBx R, ortREydRIofsraxa -yR6, arr
(éyclop%g£§ atl rigé G has 1-3 halo substituents, then
ring G has at least one additional substituent other than
Balo; and

b) when B is tetrahydrofuran-2-yl, then ring G is
not phenyl, trifluoromethylphenyl, methoxyphenyl, or
tolyl;

c) when B is cyclohexyl, then ring G is not phenyl
or trifluoromethylphenyl.

131. The compound according to claim 130, wherein B
is tetrahydrofuranyl, piperidyl, morpholinyl, or
thiomorpholinyl.

132. The compound according to claim 130, wherein B

is C3-C8 saturated, carbocyclic, monocyclic ring.

133. The compound according to claim 130, wherein B
is selected from cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

134. The compound according to claim 130, wherein

ring G is phenyl optionally substituted with up to two R'.

135. The compound according to claim 134, wherein
ring G is optionally substituted with up to two
substituents selected from halo, cyano, Cl-C4 alkyl, or

O-(C1-C4 alkyl).



nis O0or 1; Yis halo, CN, N2, CF3, OCF3, OH, SR6,

S(O R6, SO2R6, NH2, NHR6, N(RS)2, NR6R8, N(R$) 2,
WEOOR026a00R6 or OR6; or -two on adj acent riPQI/ESINE)29206
taken together, form 1, 2-nethyl enedi oxy or

1, 2- etk enefli OxYomtRuks DdQRBLE c MhalBim ©ACh Rrein
optlonally conprises up to 2 substituents

| prelep erefapotuyd sed e cdel OFf muneRIQf Rbie drolRBWIRGY jfeagures:
cycloali atic,saryl, heterocyclic, or heteroaryl

ring optionalTy tonprising up to 3 substituents,

I ndepepdent hy @eigcmpbigwmﬂltuﬂ@d ;Rﬁlerqu R5;, R4 is

OR5, OR6, OC ( oC (O R5, OC (

OR6,  OC(O
oC(O) I\1€P6§2185 %N FE3Y L OTeY bjmtu@% Wltéreézalo,
o 2 > S02N(R5) 2
Sé@‘%%& %&?R%ME%SR @51% ¢ (%@)ORs C(g)) st C

(O OrR6, WO 2005/ 026137 321 PCT/USZOO4/029206

2%83 DR e GOy RPGRGS P O L) o, C(NGRG) Fe,

(NOR6) R5 , C (NOR5) ROR, C KMNORS) RS , N(R6) 2,

N(R5)2 N ( YR 8¢ OR5 NR6C(O) R6, NR6C (O
R5, NR5C ( (O R5C (O OR6, NR6C (O
OR5, NR5C ( RS, C (9 ) 2, NR6C(O) NR5RS,
NR6C( O) N(R5) 2, NR5C(O) N(R6) 2, NR5C( O) NR5RS,

I11IB;

or a pharmaceutically acceptable salt thereotf;
wherein:
‘ Y' is 8 or O;

R is H, R2, or R%;

R® ig C1-C6 aliphatic or a 3-7 membered monocyclic or
8-14 membered bicyclic or tricyclic, saturated,
unsaturated or aromatic ring containing 0-4 heteroatoms
in each ring, wherein each said heterocatom is
independently selected from N, NH, S, or O;

wherein each of ring G, ring H, and R® is
independently and optionally substituted with up to 4
substituents selected from R, R2, R3, R%, or R>;

Rl is oxo, R® or ((Cl1-C4)aliphatic)p-Y

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)RS,
SO,RE, NHy, NHR®, N(R®),, NRO6R8, N(R®)?, COOH, COOR® or
OR6; or

two Rl on adjacent ring atoms, taken together, form

1,2-methylenedioxy or 1,2-ethylenedioxy;



NR5C( O N(R5) 2, NR6S02R6, NR6S02R5, NR5S02R5, NR5S02R6,

NR6S02N( R6) 2, NR6S02NR5R6, N 2N(R5) 2, NR5S02N( R6) 2,
WORBSOMNRERG, NRS5SO02N( R5) 2, N( ) R6, N( OR6) R5PCT/US2004/029206

N(ORS)R5, or N(OR5)R6; R5 is a cycloaliphatic, aryl,

heterocyglic,_.or eteroaryl ring, optjonally

conpr i ?!‘/ngl%pafjo?%amﬁic' . el“trbee?ﬂ%? 336.91’5’331‘?%113’

al dghigti€os Wiered o RAuQptianaldy i PRI RER 18 Relected

substituent; R7 is a cycloaliphatic, "aryl,

hefssodE) iR%, asr Rkt eroaryl ring, and each R7

optionally conprises up to 2 substituents
i ndeperkfents ya ctioslere Fymmth o ( @6) -hedtarmicght] dar, or

br | kyl., (C2-C6) straight or .branched _al kenyl

or%%@n@%ffjférﬁ%% er}]aé 1203 P 12T A Z:ﬁ’eo?’l oxy, or

(CHD N Ayt S, S8l d ﬁl% GF3,,20CE3,

oH, S aILilphat'i c, Cgé(:éo -alrlmgﬁ)a%fgclfécgog%&-a i pha ic NHD, OF

NHk5 (al i phatic), N(aliphatic)2, N(aliphatic)R8, NHRS,

N(R8)2, COCH, C(O(Q-aliphatic, or O-aliphatic; and

RS is af am mrTapping @r @RE,162: (OTRS ,c ampa@y ks,

according. to claim161, wherein X8 is 0. WO

2005/ DARB7  F2(PATIRIS200 /DL 20R > ) 163 OCTIP8 Nel®@PRSund SRS,

according to claim 161, wherein X8
SR, S(0)R®, S(O)R>, SOR6, SO,R5, SO,N(RE)5, SOLN(RS),,
SOoNRORE, S503R®, SO3R®, C(O)R5, C(0)OR5, C(0)RE, C(0)ORS,
C(O)N(R®) 3, C(O)N(R®),, C(O)N(R5R6), C(0)N(ORE)RS,
C(O)N(OR®)R®, C(O)N(OR6)R5, C(O)N(OR5)R5, C(NORS)RSE,
C(NOR®)R>, C(NOR®)RE, C(NOR5)R>, N(R6),, N(R5),, N(RSRS),
NR>C (0)R®, NR6C(0)R6, NR6C(0)R5, NR5C(0)RE, NR6C(0)ORSG,

NRSC (0) OR®, NRSC(0)OR>, NR5C(0)OR5, NROC(O)N(RE),,
NREC (0) NRSRS, NR6C(O)N(R5),, NR5C(O)N(RE),, NR5C(O)NRSRE,
NR®C (O)N (R®) 5, NR6SO,R6, NR6SO,RS, NR5SO,R5, NRSSO4RS,
NR®SO,N (R®) 5, NRESO,NRSRE, NRESO,N(RS),, NR5SO4N (RE) s,
NR®SO,NRPR6, NR5S0,N(R5)5, N(OR®)R6E, N(OR6)R5, N(ORS)RS,
or N(OR®)RS;

R® is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, optionally comprising up to 3 R1

substituents;

R6 is H or aliphatic, wherein R6 optionally
comprises a R7 gubstituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R’ optionally comprises up to 2

substituents independently chosen from H, (Cq-Cg)-



iIs S. 164. The conpound according to claim161,

wherein X8 is NR. RBB 165. g conmpound according to
wW@b@sme6iBl, wherein is phenyl”Optionally subsPCT/Usm®d4/029206

mﬁth up to tmo Rl substituents. 166. The conpound

29%2 Y BEQh éﬁlalﬁ@ﬁre'n?16?? %Erghﬁﬂylorlﬁganched

oun accor Ing to cl ai erelrn

sgll%h Bﬁ:oau Pyl 1e§hﬂléth}/§@ﬁé@@&5k , Nz pgopyl,
é sec-buty or t-buty 168. The conpound
a@@@bf ERg 6T aPm i€¥2 whéiein RIBis an optionally

b d
2302? ¥ ﬁéeslt acipgi AT ﬁgﬁaségﬁs"‘g’ﬁfs’ic“;?%@zf G S
. T
rrégunﬁgédcg%‘?ngﬁe héshcm sp5Le mgﬁxxm,%@zf he.

RS @ﬁ'gtyc Sﬁ?ﬁ%tﬁﬁfgic?enzi‘féﬁﬁ BhariSEipotiy ndlhe
|o; hydrog %bﬁeaﬁqghﬁ%e nggﬁgh%smcot eiaapﬁeﬁ;:j Rd)
X8 is NR ﬂ_sa-%.gl Brmihd mggg;@ggng%ug,l-m al kyl; and

provided that when Y is S, and:

a) when R® is hydrogen, and ring G and ring H both
have 1-3 halo substituents, then at least one of ring G
and ring H has an additional substituent other than halo;

b) when R® is hydrogen and ring H is unsubstituted
phenyl, then ring G is not phenyl or phenyl substituted
with methyl, CF;, -OMe, NO,, or 1-3 halo;

c¢) when RP is hydrogen and ring H is phenyl with
methyl, 1-2 methoxy or 1-2 halo substituents, then ring G
is not phenyl substituted with CF; or 1-2 halo;

d) when RP is methyl and ring H phenyl substituted
with butyl, then ring G is not phenyl substituted with
methyl, or 1-2 halo; and

e) when R® and ring H are both unsubstituted phenyl,
then ring G is not unsubstituted phenyl, or phenyl
substituted with methyl, CF;, OMe, NO,, or 1-2 halo.

138. The compound according to claim 137, wherein

ring G is phenyl optionally substituted with up to two R'.

139. The compound according to claim 138, wherein R'
is selected from C1-C4 alkyl, O-(C1-C4 alkyl), halo, or

cyano.



WD 2005/ 026137 323 PCT/ US2004/ 029206 e) RBB is Cl1-C4

al kyl, benzyl, cycl opentyl, cycl ohexyl . 172. A
weeowpoeae? of fornula IV: R (A—% YN B PAN O | RCT/US004029206

pharmaceutical Iy acceptable salt thereof; wherein: Y

is 0, S4mr NRe dbrﬂlpﬁvlﬁIc?aa@&dx%l‘i‘lng%d’cl%lrrS1)3§ (Gherein r®
S (0O _2, CF2, CHOR C (9
6(90)0306 Eé(l@hw%c Qg ionEd)ly: SubNRiICUted widh up to 4

Q orNRRlHRzorR6A
iss%siplhta‘f?%s %?é%\lzl@é’f o IRgey&4|rcor0|RS

cycloalkyl; Bis selected from or (i) wherein: X3

is 0 or S

141. The compound according to claim 140, wherein R®

is C1-C4 alkyl optionally substituted with up to 2

substituents selected from RI1.

142. The compound according to claim 141, wherein R®
is selected from methyl, ethyl, n-propyl, isopropyl, sec-
butyl, n-butyl, or t-butyl.

143. The compound according to claim 137, wherein R®
is a 3-7 membered monocyclic saturated, unsaturated or
aromatic ring containing 0-4 heteroatoms optionally

substituted with up to 4 substituents selected from rR1,

R2, R3, R4, or RS.

144. The compound according to claim 143, wherein RE
is a 3-7 membered monocyclic saturated, carbocyclic ring

optionally substituted with up to 2 substituents selected

from RI.

145. The compound according to claim 144, wherein R®
is selected from cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

146. The compound according to claim 143, wherein R®
is a 3-7 membered monocyclic saturated, unsaturated or
aromatic ring containing 1-3 heteroatoms optionally

substituted with up to 4 substituents selected from R1,

R2, R3, r%4, or RS.



wherein A and B each is independently and optionally
substituted with up to 4 sub§g§tuents sel ected from

WOR1005/08437 R3, R4 or R5; Rl is , R6 or PCT/US2004/029206
((a- C4)a|iphatic)n-y; nis 0 or 1; WO 2005/026137

324 PCT} 4/S2094/ 0, i - 34 -
S SRR 0 e M O

N_QRB&@befm—mom&m sm&amdtMQCWMJa@rﬂt 3

at ken t th I
Lﬂungeao%?%w R T e e

ogabgggé F§ose¥ec?%%ug?5ﬁ gusubstltuents

epen _ romRl, R4, or R5; R3is a
cycloallphatlc aryl, heterocyclic, or heteroaryl
ring optional] tlt

|ndepe g8nt 1y ée?%@gﬁﬁgén%ﬁggﬁélﬁg t?M- 1R, J%M-W%?reln R®

ORe, B+ £% f@m i %ﬁg ,m@ﬁ)ﬁ@)lﬁﬁﬁ oBC( O) OR5,
o0 N( R 2. ?I O3 O N(R6R5) . SR6, . SRS,
St RECrBRO) RS 802R6 802R5 SO02N ( R6) 2 , SOZN (R5)
2 , S02NR5Re, SOSRG SO03R5, C(OR5, C (O ORs5,
AOR6, C(QOR6, C(QNRE)2, (ONR5)2, C(ONR5R6),
C( O N( Om6) R6The CEENNOTRE) &b¢oi OhHN(ICR6G Roim 137, wherein R®
C(CDN(CRS)RS Cé %

membered bicyclic or triecyclic, saturated,
unsaturated or aromatic ring containing 0-4 heteroatoms
in each ring, wherein each said heterocatom is

independently selected from N, NH, S, or O, optionally
substituted with up to 4 substituents selected from RL,

R2, R3, R%, or RO.

150. A compound of formula IIC:

ot

wherein:

Y' ig O or S;

X, 18 O, 8, or NR';

R' is hydrogen, R?, or R®;

R is hydrogen, R2, or R®;

RE is Cl-6 aliphatic or a 3-7 membered monocyclic or
8-14 membered bicyclic or tricyclic, saturated,
unsaturated or aromatic ring containing 0-4 heteroatoms
in each ring, wherein each said heteroatom is
independently selected from N, NH, S, oxr Oj

R® is C1-C6 aliphatic;



C(NOR6) R5, C(NOR5) R6, C(NOR5)R5, N(R6)2, N(R5)2,
N(R5R6), NR5C (O R5, NR6C ( R6, NR6C (O R5, NR5C
W@ 5BE13NREC (O) OR6, NR5C ( 7 OR6, NR6C (O PCRES2004/029206

NRSC (O) OR5, NR6C (O N (R6) 2, NR6C (O NR5R6, NR6C

(O N ( { 5¢((Okc NRORG

NR5 C( O)WQR%EIN%%% r@e%oig gﬁ& éoghg REERGY Bt LY
Nmmmmlmemmwa& 4 NRESOZ2NURG)ES,
NR5S02NR5R6, NR5S02N(R5) 2, N( OR6) R6, . N( OR6) RS,

N( TR F52d f)lfoﬂ\l(@%)ﬁ?&; F5 iR¢.a ydal i phatic, aryl,

het er oc lcI jc, or eroa rin optional |

conpri s}%/ngl%pmf%' R O%ub%th %slphmlzﬁoﬁ/ 26137 325
PCT/ US2004/ 06?92061 R6 is Hor aliphatic, wherein R6

opti onarfly cor%rl ses a R7 substltuent R7 is a

cycl oaly phaty loFé? optl or?talelr 3)C/cIdC(‘F on NGl o%ryg

ring, and eac onpr i es Upt

s??%rt g?ﬁ‘tj orzs'blranch’eg\gg{glgygr ‘i{@@%)ﬁ@ﬂ gé@%%(:)OORG or

br hed al kenyl or al kynyl, 1, nethylenedloxy 1, 2-
et ernedloxy, or (C}Q)n Z; Zis selected from hal o,

N Ny 3Li.c,
S02-al i phcgﬁglc NHZ, ag}:antilrl q#atl C, N(é:l ) at ,O%%% er,’ form

N(hHth@Ih}d)eR&dJNHRB oN(IR®) Z:thyfl@fkdl@(}@) ;0 -al i phati c,
or O al |iohat| c; and
is allphatlc, wherein each R? optionally

comprises up to 2 substituents independently selected
from R1, R%, or R3;

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

R4 is OR®, OR6, OC(0)R®, 0OC(0)R5, OC(0)ORS,
OC(0)OR®, OC(O)N(R6),, OC(O)N(R5),, OC(O)N(R6R5), SRS,
SR>, S(O)R®, S(O)R®, SOaR®, SO5R5, SO,N(RE),, SO,N(RS),
SOoNRSR®, SO3R®, SO3R5, C(0)R5, C(0)OR5, C(O)RE, C(O)ORS,
C(O)N(R®) 5, C(O)N(R®),, C(O)N(R5R6), C(0O)N(OR6)RE,

C(O)N(OR5)R®, C(O)N(OR6)R5, C(0O)N(OR5)R5, C(NOR6)RS,

C(NOR®)R®, C(NORS)R®, C(NORS)R5, N(R6),, N(R5),, N(RSRS),
NRSC (0)R5, NROC(0)R6, NR6C(0)R5, NR5C(0)RE, NR6C(O)ORS,
NR5C (0) OR®, NROC(0)OR5, NR5C(0)ORS, NR6C(0)N(RS),,

NR6C (0)NRSRE, NREC(O)N(R5),, NR5C(O)N(R®),, NR5C(0)NRSRS,
NR°C (O)N(R®) 5, NR®SO,RE, NRSSO,R5, NRSSO,RS, NR5SOSRS,

NR®SO,N (R®) 5, NROSO,NRORE, NRESO,N(RS),, NRSSOoN (RE)



R8 is an am no-capping group. 173. The conpound

according to claim 172, wherein X3 174. The conpound
w@ewsnzhitey to claim 172, wheret¥ R is hydr ogePCT/¥S285029206

The conpound according to claim172, wherein is S,

d acc rding to _cl |m172 erein
%ﬁ?ﬁ%&mO > 5) WBe" &,

LS
& halr a \{(OR@)R or N4OR OR®)R®,
phar maceuti cal |y accept abI e salt thereof; wherein: WO
GOSAUBREIR®326 PCT/ US2004/ 029206 Y isOor S pis
02X|abondOSS , S (O 2, CF2, CH2,
581@ (ao)cycloacl}léh(;’é c_, ar@@@ terQ(:@FlNR, or

-&{38?%&. B ety SO o o 5 w0
alduphatiittierdysyil , heteroaryl, heterocyclic, or
cycl oal k6yl Bis selected from
is H or aliphatic, wherein R® optionally
comprises a R’/ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (Cq-Cg)-
straight or branched alkyl, (C5-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)pn-Z;

Z is selected from halo, CN, NO,, CF3, OCF3, OH, S-
aliphatic, S(0)-aliphatic, SOj-aliphatic, NHy, NH-
aliphatic, N(aliphatic),, N(aliphatic)R8, NHR?, N(R®),
COOH, C(0)O(-aliphatic, or O-aliphatic; and

R8 is an amino capping group.

151. The compound according to claim 150, wherein X,

is O.

152. The compound according to claim 150, wherein X,
is S.

153. The compound according to claim 150, wherein X,
is NR'.

154. The compound according to claim 150, wherein R®

is Cl1-Cé6 alkyl, optionally substituted with up to two

substituents selected from R1l, R2, R3, R4, or RS,



No N X4 17 N N, SQAr" (i) (ii) (iii); wherein: Ak

is Cl1-C6 alkylidene; X4 is , Oor S; Ar' is
w@hb@spte1apti onal | y substi-tuted With up to two RIT/BS1084/029206

optionally substituted with up to two Rl; wherein A

is independently and optionally substituted with up to

4 substituents selected fromR, R2, R3, R4 or R5; Rl

is oxol5R6 oTh%(mmmrailmr@)ng Yo aldign 05, Wheyein R°

i s_halc 2, CF3, OCF3, OH, SR6, S(O R6, SO2Re6,

@%A&%%%)z NR6RS, N(R8)2, COCH, COOR6 or OR6:

or two R1 on adjacent ring atons, taken together form

1, 2- met hyl enedi oxy or 1, 2- ethylenedloxy
al i phaﬁ% WFieR o F@C‘b‘b‘tt Jo%m/ J@o%rt%?es Weregn R

u t or, _
R15§ %%%%%‘?o%%éi‘ggﬂs B Ech:T/ U§§004/ 0%9[2(%; rﬁlpm%l
cyetwal i phatbetyhr ydr thévwrokyclic, or

157. The compound according to claim 150, wherein R®

is phenyl optionally substituted with up to two RI

substituents.
158. The compound according to claim 157, wherein RE
is phenyl.

1592. The compound according to claim 150, wherein RE
is selected from methyl, ethyl, isopropyl, n-propyl, n-
butyl, sec-butyl, or t-butyl.

160. The compound according to claim 150, wherein
said compound has one or more of the following features:
a) ring G is optionally substituted with one R*

substituent;
b) Y' is S and R is hydrogen;
c) R® is C1-C4 alkyl;
d) X4y is NH or NR' wherein R' is C1-C4 alkyl; and
e) R® is C1-C4 alkyl.

161. A compound of formula IID:

R
Y _-N
Ot

BB
/R



heteroaryl ring optionally conprising up to 3
substituents, independently sgégcted fromRlL, R2, R4
W@rOORS26184 i s OR5, OR6, OC (O , OC (O R5, BEO/(£3004/029206
OR6, OC(OQOR5, OC(Q N(R6)2, OC(O) N(RS) 2,
ROR5), SR6, SR5, S(OR6, S(OR5, S02R6, SO2RS,

SO02N(R6) 2, SO02N (R5) 2, S02NR5R6, S03R6, S03R5,
(O R5,Y (1§ OR%r O R6, C(OQO0R6, C(O) N(R6) 2,

O N 2 N(R5R6), ,C(O N(OR6) R6, C(O) N(OR5) R6,
33&%%&%@%@%@, C(NOR6) R6.  C( NORS) RS,
CO( NOR5)386 i <CONORS) B3, NN(R6) 2, N(R5)2, N(RSR6), NR5C

(O R5, NR6C (O R6, NRGC (O RS, NRSC (O R6, NR6C
(O ORR' NRE/IXYISIRG,R'NREC RO) OR5, NRSC (O) ORS,

NEC (O N(RD) 2. RRECTU b, NGO ovetie or
NRBSOL Rifs mRESD 275y NRGSA2RE, r INRGESA2R36 5.2 tNRGS@2N( R6) 2,

NR6SO2NRER6, . NR6SO2N( RE) 2,  NRSS02N(R6).2,  NR5S02NRSRS,
N l%t‘)ezi Wd:{@ ’lCN(rd;r&% Iﬁé),ntﬁ( R@"‘l getqroatoms

(GRD)e ﬁ&l',s wheGilroalddihald i rRdnoateheriecyclic,
or  heteroaryl ring, optionally conmprising up to 3 Rl
sub¥isnendrt LResleqdast fadnphat iSo, owhériein R6

P ol SPBLIRCR 350, S Tty Mol fhopisy
r iony, i@l sachuldst ioptdeahatlilth comrd fesubRtiaudnts selected
from R1, R2, R3, R4, or R5;

Rl is oxo, R® or ((Ci-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SRS, S(0)RS,
SOpRE, NH,, NHR®, N(R6),, NR6R8, N(R®)2?, 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 optionally

comprises up to 2 substituents independently selected
from R, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring optionally comprising up to 3
substituents, independently selected from R1l, R2, R% or
R5;

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

OC(O)OR®, OC(O)N(R6)5, OC(O)N(R5),, OC(O)N(R6R5), SRS6,

SR®, S(0)R®, S(O)R5, SOR®, SO,RS, SO0,N(R6),, SORN(RS) .,

SOpNROR®, S03R6, S03R5, C(0)R5, C(0)OR5, C(O)RE, C(O)ORS,



substituents independently chosen fromH, (Cl-C6)-

strai ght or branched al kyl, %CZ C6) straight or
whe@sohad? al kenyl or aIkynyI , 2- met hyl enedi PRY/USD0£6029206

et hyl enedi oxy, or (C}E)n Z; MD 2005/026137 328

PCT/ US20 4/029206 Ls sel ected 6th

CF30) BER3) 20HC ( §1Né3 bhat 60 B a}rdﬁg?} 3 (OR

S02- al NH2, NH _al hat N( al hat 2
N@épﬁykgag %s CNPIRS (O %52 2o ‘%xﬁo?c@?%mm

TﬁéNesn%%E%CZ@e PirRg COERATRY 177 Rakier rpeohe: (=8
CREESHO) eyt RREGBRT) NROI(pl Koy ) NRS@IPYRE iy (0) @86
é@%‘é?ﬁ&h@ @I%?’%@S%E’b&ﬁégé e R S R

oRRE1B) 'Néﬁsgf’? %'R%BS?W%%E@@%naggi:ﬁ?%? a5 2 q) WS,

77, where . é ound accoL din
L RECIPRIIRT) S BREFRoRT, | S2050s R ngsozﬂe'cﬁﬂp%ﬁh
accordlng to claim177, m@erel s_hydro en 183
THE é@aﬁdﬁﬁdzacEB GPQ§R?B ¢l BR @ZW EreN% §O2N (R®) 5

NR5S0,NRPRE, NRSSO,N(R®),, N(OR®)R6, N(OR®)R>, N(OR®)RS,
or N(OR®)RS;

R5 is a cycloaliphatic, aryl, heterocyclic, or
hetercaryl ring, optionally comprising up to 3 R1
substituents;

R® is H or aliphatic, wherein R® optionally
comprises a rR7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (C1-Cg)-
straight or branched alkyl, (Cy-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHp)p-7Z;

Z is selected from halo, CN, NO,, CF3, OCF3, OH, S-
aliphatic, S(O)-aliphatic, SOg-aliphatic, NHp, NH-
(aliphatic), N(aliphatic),, N(aliphatic)R®, NHR®?, N(R?),,
COOH, C(0)0O(-aliphatic, or O-aliphatic; and

R8 is an amino capping group.

162. The compound according to claim 161, wherein Xg

is O.



iIs 2, Xis a bond, and each Ais optionally
substituted phenyl. 184. The_,gonpound according to
W@ b@soeai37, wherein said conp d has one or POT/ESWN4/029206

the follow ng features: WD 2005/026137 329

PCT/ US2004/ 029206 a) Y' is s; b) Ris hydrogen; c) p

is 2, X is a bond, and each Ais phenyl; d) Bis ring

(iii1) adve, THzereinpAknd addd@id)y ard clAim 1s1phehglkein Xg

opti %nal ly substituted with halo, C1-C4 alkyl, or

o -4 al kyl). 185. A conpound of fornmula VI: 0 VI;

or a pharmaceutically acceptable salt thereof; Y s

O or S; Ris hydrogen or R2; B is phenyl, 3-7

manber deb 4 O3Sy (IGmBousk W@imgcépb@d@@m ¢ 6ili;nghegein Xq
1f[@n‘oered saturated or unsaturated, nonocyclic or

b| cyc Ic heterocyclic ring having up to 4 heteroatons

selected fromO0O, S, or N, or 5-10 nmenbered nonocyclic

bi I h
et or o2t dH BB FEm B 1P K MeHd Asdachherein
rﬁ@@ Eﬂ’pﬁgnyfngpéﬂéﬁaifP?QEE%%?Edé%d with up to two R1

substituents.

166. The compound according to claim 161, wherein

R®™® is phenyl.

167. The compound according to claim 161, wherein
R®® is selected from methyl, ethyl, isopropyl, n-propyl,
n-butyl, sec-butyl, or t-butyl.

168. The compound according to claim 161, wherein

R® is an optionally substituted C3-C8 cycloalkyl.

169. The compound according to claim 168, wherein
R®™ is selected from cyclopropyl, cyclopentyl, or
cyclohexyl.

170. The compound according to claim 161, wherein

R®® is optionally substituted benzyl.

171. The compound according to claim 161, wherein
said compound has one or more of the following features:

a) Y' is S and R is hydrogen;

b) each ring G is unsubsituted phenyl;

d) Xg is NR', and R' is hydrogen or C1-C4 alkyl; and



substituted with up to 4 substituents selected from
Rl, R2, R3, R4, or R5; Rl is é)%o, R6 or
W@ ¢@30@AYal i phatic)n-y; nis 020r 1; Y is hal BCT/C88004/029206
NO2, CF3, OCF3, OH, SR6, S(OR6, SO02R6, NH2, NHRG,
N( R6) 2, o NRERS;; 3 g@k\l WO
on adj a%er?f@ﬁrllﬁgégt%%m taken to&thery%e&yi’ o
1, Xreitlgtehedi oxy or 1, 2-et hyl enedi oxy; WO
2005/ 026137 330 PCT/ US2004/ 029206 R2 is aliphatic,
wherein each R2 optionally conprises up to 2

substi tuent s A neependentdsy medhwatedyv.fromRlL, R4, or
R5; R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring opti onq}ly,conprl sing up to 3

substituents, r(Aepi ﬁ,y—w ected fromRl, R2, R4

or R5; R4 is CRS, : ( R6, OC (O R5, COC (O

OR6, OC(O ORS, OC(O N(R6)2,~OC(0O) N(RS) 2,

OC(O N(R6R5), SR6, SR&v;S(OR6, S(OR5, S02R6, SO02R5,

S02N (R6) 2, SO02N (RH) 2, SOZNR5R6 SO03R6, SO3R5,

() K5, PRyt (q0) e, 2 Geo)eme. £
CLAMEBR 2. (O N(R5R6) C(O)N(ORG)RG C( O) N( OR5) R,

C(ON(ORE) R5, C(O) N(OR5)R5, C(NOR6)R6, C(NOR6)R5,

C( NOR5)¥R6,1C(NORS) RE; N¥/R6) 2, N(R5)2, N(R5R6),

p is 0-2;

X is a bond, O, S, S(0), S(0),, CF,, CH,, -CHOR-, -
c(o)-, -0-Cc(0)-, -C(0)-0, -C(O)-NR, -NR-C(O)-, -NR-C(O) -
0-, -0-C(0)-NR-, -NR-C(0O)-NR-, or NR;

R is H, R2, or R6;

A is aliphatic, aryl, heteroaryl, heterocyclic, or
cycloalkyl;

B is selected from:

wherein:
X3 is O or S;
wherein A and B each is independently and optionally
substituted with up to 4 substituents selected from RI1,
RZ2, R3, R% or R5;
Rl is oxo, R® or ((C1-C4)aliphatic)p-Y;

n is 0 or 1;



NR5C (O) R5, NR6C (O) R6, NR6C (O) R5, NRSC (O RS,

NR6C (O OR6, NRSC (O ORS, C (O OR5, NR5C (O
WORBSOMRBC (O N (R6) 2, NRGCLO) NRSR6, NR6C( Qras(/BS)024/029206

NR5C( O) N(R6) 2, NR5C( O NRSR6, NR5C(O) N(R5) 2, NR6SO2RS,

NR6S02R5, NR5S02 S02R6, SO R6
NRGSOZKIRB%N?afﬁG%N(’\Eg% 2, Eﬁm% R%;}!g Q%RSS%)%NF%GRG,
NRS5SO2N( R5) 2, N R6.. N( ORG , N 5) RS

NPORSS RETTHe TR BT She 1 VEdT D, M) hapRFocgRPRE, oF
or _heteroaryl ring, optionally conprising up to 3 Rl
sOB&#i PHents: R6 is H or aliphatic, wherein R6

ti | | R7. substituent:, R7 .
Cycl oaPFRIEY | Gh BHIRCe el BBy I T orHor GRBagAr Torm

r LNy, mabHy Bac8a RxPpdi onad | ¥t igPraMieSRSxyp to 2
substituents i ndependently chosen fromH, (Cl-C6) WO
2005/ 0R8133 41iAh38ic PGIh&S2004¢ DA 26 sbir Bbrgdit 1 yor

b hed al kyl, (C2- trai ght, b I I
oFSRERSRSF, 18, boret AYPARLUIGRYS HSEP BTy erec SRy o]
(O%%énf{; gais_selected fromhalo, CN NG, CF3, OCF3,
, oS- aliphatic, S(O-aliphatic, S02-aliphatic, NH2,
N al gphati g, cgf%gbaﬁaei@, Nl | phet d £ RRe1 NERG - N

(R8) 2, COOH, -aliphatic,” or Oaliphatic; and

RBetsranargii nongappt hgngt bypgomprising up to 3
substituents, independently selected from R1l, R?, R? or
RO;

R4 is OR5, OR®, oC(0)RE, OC(O)R5, OC(O)OR®,
0C(0)OR5, 0C(0)N(R6),, OC(O)N(R®),, OC(O)N(RCPR®), SRO,
SRS, S(O)R®, S(O)R>, SO,RE, SO5R>, SOoN(R)5, SON(RD) g,
SO,NR5R6, S03R6, SO3R5, C(O)R5, C(O)ORS, C(O)R®, C(O)OR®,
C(0)N(R6)5, C(O)N(R5),, C(O)N(RSR®), C(O)N(OR®)RS,
C(O)N(OR5)R6, C(O)N(ORE)RD, C(O)N(OR5)R>, C(NOR®)RS,

C (NOR6)R5, C(NOR5)RE, C(NOR5)R5, N(R6),5, N(R®),, N(R®RS),
NR5C (0)R5, NR6C(0)R6, NR6C(0)R5, NR5C(0)RE, NROC(O)ORS,
NRSC (0) OR6, NREC(0)OR5, NR>C(0)OR5, NR6C(O)N(R®)g,
NR6C (0) NRSRE, NREC(0)N(R5),, NRSC(0)N(R6),, NROC(O)NRSRSE,
NR5C (0)N(R%) 5, NR6SO,R6, NROSO,R5, NR5SO5R®, NROSO3R®,
NR6SO,N (R6) 5, NRE6SO,NRSRE, NR6SO,N(RS),, NR2SO,N(RO),,
NR5S0,NR5R6, NRSSO,N(R®)5, N(ORG)RE, N(OR®)R®, N(OR®)R3,
or N(OR®)R®;

RS is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, optionally comprising up to 3 Rl

substituents;



provi ded that when R is hydrogen: a) B is not
qgui nolin-2-yl or 1,2-di hydro- % oxo- quinolin-4-yl; b)
wobk@sog13and G2 both are phenyf> and Y is S, PEBNS20B4029206

"""""" IS not 1 4 benzodi oxi n-2-yl, cycl opropyl, cycl ohexyl,

t hi en- .

1Ht m%%o{% B. eafp@/}la%?tircphwe%ir% RN LY

5- nethX th|e€ X t2 5- dlchloro thien-3-yl, 2-

pReADF L GEF ndl Fn- 399 FEFAR: 2- yI |

t hi en- g]vg 553 dag@g&x}lpﬁam azolyl - aashoxsEjdede 2-o4

benzol ophe

pMétQkBaE i4r§n§' pQﬁBYéa@htW a@p&wn@l}bmﬂﬂ)e@ wh,to 2
- nitro- ¥ hi en , 3-chl oro-benzo éb]thlophen yl
4Huhzstb9nznp§r andspyndérltly chosen from H, (Cy-Cg

2H 1-b 3,4-dih 4-
L

0 nd pheny| and Y
'§9ge %ikgnngci g eﬁgngﬁgdgéquu?h%lln 4-yl
ogtﬁyéeﬁletimk 8rph€H? npht hal azin-1-yl or
t hi en-2-yl; "the fol ow ng conpounds are excl uded:

d 2B gPh4- Mbléhzealftbmeha5oylc@r ®O5, CF3, OCF3, OH, S-
5-dichloro-thien- 3-yl SPh or
3p4iphatdicmetHY) ppiighaticy| Sapnet holphifyl Nor - pHE-

aliphatic, N(aliphatic)g, N(aliphatic)R8, NHR®, N(R®),,
COOH, C(0)0(-aliphatic, or O-aliphatic; and

R8 is an amino-capping group.

173. The compound according to claim 172, wherein Xz

is O.

174. The compound according to claim 172, wherein R

is hydrogen.

175. The compound according to claim 172, wherein

Y' is S.

176. The compound according to claim 172, wherein

Y!' is O.

177. A compound of formula V:
R

|
Y _N
) & B
N 0
V;
or a pharmaceutically acceptable salt thereof;

wherein:



phenyl S3, 4-di net hyl Phpyri di n-4-yl phenyl
S4-d - PhPht hi en-2-yl WO 2005/@%@137 332
wEADSEA004/ 029206 S3, 4- di met hyT'Phpyri di n- 4- y| p@ITEs2004/029206
SPh4- Me- phenyl t hi en-2-yl or benzot hi azol - 2-yl
S4-NO2-Ph o0& 4-Fh 9F 4-Ove-Phthien-2-yl or furan-
Me- Phor 2, 4-2-yl di met hyl phenyl S4-QOwve-Ph
or4-NO2- Phf upars 20y37 or thien- 2,4-2-yl dinethyl phenyl

SPha. M PHE U7 o By10 Spa- WA (0 o R e y1CHOR~ -
S4e (e} Ph4-dke RR- ch ot@); pyr i di (8)3-NR/| -NR-C(0) -, -NR-C(O) -
PB4, Vs P phler o ena o | B M 9PRg 2

R is H, R2, or R6;

A is aliphatic, aryl, heterocaryl, heterocyclic, or

cycloalkyl;

B ig selected from:

o (AK) L AK) 5 AN
g N S N/\ﬁ ° N/\W
Q K/ X4 K/ N ~SOLAF

(i) (1i) (1ii);
wherein:
Ak i1s Cl1l-C6 alkylidene;
Xy is CHy;, O or S;

Ar' is phenyl optionally substituted with up to two

B is optionally substituted with up to two R';

wherein A is independently and optionally
substituted with up to 4 substituents selected from RI1,
R2, R3, R%? or R5;

Rl is oxo, R® or ((C1-C4)aliphatic)p,-Y;

n is 0 or 1;

Y is halo, CN, NOp, CF3, OCF3, OH, SR®, S(0O)RS,
SOoR®, NHp, NHRS, N(R6),, NR6R8, N(R®)?, COOH, COOR® or
OR®; or

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

R? is aliphatic, wherein each R2 optionally

comprises up to 2 substituents independently selected

from Rl, R4, or R5;



S4- Me- Ph or Ph4- NO2- Pht hi en-2-yl or furan- 2-yl
S2, 4- 4- NO2- Phpyri di n-3-yl or di7met hyl phenyl t hi en- 2-yl

WS2008002@@57 - NO2- Pht hi en- 2-yl. SPF0r PCT/US2004/029206
2- Ove- Ph2, 4- di met hoxy- 1Hi ndol - 2-yl . or 3- Ove- Ph
orphenyl 4 Owe- Ph %%H- en Y is S,_ Gl and & are both
phenyl , R3 hieh & Gl Watngotalb’i 186 erREeYEdisound

A0OT A AT 161:2 MBkBn NG @y Gl bot h
phenyl . 187. Tﬁgjcg%%bdﬁh accor |ng tgguggln1%8

wharked i tweaeds ofi ilepaitica 1ys daldepeadenridhy rand R2 R4 or
optionally substituted with up to two substituent's
sdlected from haI o, or Cl-C4 al kyl. WD 2005/026137

333 PCT/U82004/ 20 188 The conpound according to
clalm%1We|r9 + 108 (51 &yl o8 aID@(@Ql@ﬁﬁltuted

t ub tuents seI e ted from haI

cya 189 The co und a cordln to cIa| 185
\A,?/%{bo @ R IH%O, 802 802 802N r60)2, SOzN(RS)Z

SOoNR®R®, SO03R®, SO03R5, C(0)R5, C(0)OR5, C(0)R6, C(0)ORS,
C(O)N(R®) 5, C(O)N(R5),, C(O)N(R5R6), C(O)N(OR6)RS,
C(O)N(OR®)R®, C(O)N(OR6)R5, C(0O)N(OR®)R5, C(NOR®)RS,
C(NOR®)R>, C(NOR®)RE, C(NOR5)R5, N(R6),, N(R5),, N(RORE),
NR®C (0)R5, NR6C(0)RE, NR6C(0)R5, NR5C(0)R6, NR6C(0)ORS,
NR®C (0) OR®, NREC(0)OR5, NR5C(0)ORS, NREC(0O)N(RS),,
NROC (O)NRPRE, NR6C(0)N(R5),, NR5C(0)N(R®),, NR5C(O)NRSRS,
NR®C (O)N(R3),, NR6SO,R6, NR6SO,R5, NR5SO,R5, NR5SO,R,
NR®SO,N (R®) 5, NROSO,NRSRE, NRESO,N(R5),, NRSSO,N(RS),,
NROSO,NRSRE, NRSSO,N(R5),, N(OR6)RE, N(OR6)RS, N(eR5)R5,
or N(ORD)R6;

RO is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, optionally comprising up to 3 R1

substituents;

R6 is H or aliphatic, wherein R6 optionally
comprises a R/ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or
hetercaryl ring, and each R’ optionally comprises up to 2
substituents independently chosen from H, (Cq-Cg)-
straight or branched alkyl, (Cy-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHgp)p-%;



I's phenyl, phenyl-2-carboxylic acid nethyl ester, 3,4-

di chl or ophenyl 4-ch|orophen§h 4- met hoxyphenyl , 4-
woretosgqibeny| , 2, 6-di f 1 uor oph&fyl, 2- met hyl pheP@i/us®e4/029206
met hyl phenyl , phenyl - 2- carboxyllc aci d,

2-chl oy ophe 45cC ey, on, s-
3- chlogog e%%*eCted yg&g oxyphenyl QQO he” cohpound

ageopahPgct Og @bﬁlmﬂ&% Mermgsﬁlpﬁa&a e ened,
nonocyclic, saturated, carbocyclic ring. 191. The

Cgppgﬂgéléccmgi a&@iy? Ny 490; pinhiet @ 18 B NiE®, N (RY) .,
se

ted from cycl oprop cyclopentyl cyclohexyl or

cyebaheptyl o 1&21pH@@i@prm@Lmdampmmmg A cl ai m 185,
wherein B isa:&lmemaedsmurMedor

unsat urft ed, anoantyc| ¢appong bjoyebi ¢ heterocyclic ring
having up to 4 heteroatons selected fromO, S, or N
193. The conpound according to claim 192, wherein B

i s sel ggped TreaM-bRbHANY J5OESFAMYY - £d 9d1a#n COMPPURteBdin
formula VII: VII; 334 WD 2005/026137

PET/ US2603£0R8d06TeR GHphathedslt i E4LHy) ac CEHERI e C (EL) 2
SéhQnPB§ 893), &ﬁ%igby ,\EHkﬁ—Qu@ylF% CH(but-2-yl), or

CH (t-butyl) .

179. The compound according to claim 177, wherein
Ar' is phenyl optionally substituted with halo, Cl-C4
alkyl, or O-(Cl-C4 alkyl).

180. The compound according to claim 177, wherein X,

is CHz.

181. The compound according to claim 177, wherein X,

is O or S.

182. The compound according to claim 177, wherein R

is hydrogen.

183. The compound according to claim 177, wherein p
is 2, X is a bond, and each A is optionally substituted

phenyl.

184. The compound according to claim 177, wherein

said compound has one or more of the following features:



R is hydrogen or R2 RAk is Cl1-C6 aliphatic, optionally

substituted with up to 3 subs%g&uents i ndependent |y
wa@edosoe@aa’ from RL, R2, or i s phenyl, 3-FCT/US2004/029206

menber ed, nonocyclic, saturated, carbocyclic ring, or

3-10 negpefedl§agurated or unsaturated, nmonocyclic or

bi cyclic heterocycllc ring having up to 4 heteroatons

sel ect ell) fRohs Ohy@romenN, or 5-10 nenbered nonocyclic

or bicy teroar rin haV| up to 4
het er oa‘?i né jl;% %b?gdy%r s $gﬁ‘\"f‘°q?7\ﬁerje? PRefeRL i
ring Gld) @, iandifyi $1iﬂﬂ%ﬂ\€k@ﬁhbb/eré51&b$4}t tid @{Rg@ﬁﬁ and

up.to 4 substituents selected fromRl R3 ,
5Arh11$s %Yl Féspwore%@iy c&u;la?rtwpma%erc%)wt\h halgs QLG4
,ai{ky;@ %h OCF3, OH, SR6, S(O R6,

S02R6, NH2, NHRG, N(RG) i NR6R8 N(R8) 2, COOH, COOR6

or OR6; or two Rl on adjacent ring atons, taken

t oget he for 1. 2- et hyl enedi

1, 2- eth%?ene d%?@pﬁﬁmﬁéxé 1?&%\%&here|n each R2
optlonally coppri,ses up to substltuents

i ndependent |y ﬁ&on1R1, R4, or R5; R3 is a
cycl oal i phati c, yclic, or

VI;

or a pharmaceutically acceptable salt thereof;

Y' is O or S;

R is hydrogen or R?;

B is phenyl, 3-7 membered, monocyclic, saturated,
carbocyclic ring, or 3-10 membered saturated or
unsaturated, monocyclic or bicyclic heterocyclic ring
having up to 4 heterocatoms selected from O, S, or N, or
5-10 membered monocyclic or bicyclic heterocaryl ring
having up to 4 heteroatoms selected from O, S, or N;

wherein each ring G;, G,, and B is independently
substituted with up to 4 substituents selected from r1,
R2, R3, R%, or R5;

Rl is oxo, R6 or ((Cl-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)RS
SOpR®, NHy, NHR®, N(R6),, NRE6R8, N(R?)2, COOH, COOR6 or
OR6; or

two Rl on adjacent ring atoms, taken together, form

1,2-methylenedioxy or 1,2-ethylenedioxy;



heteroaryl ring optionally conprising up to 3
substituents, independently selected fromRl, R2, R4
W@R00RH261%10 2005/ 026137 335 PCT11%52004/ 029206 RACT/BS10RE029206
ORG, OC(O) R6, OC (O R5, OC (O OReb, OC(O)(RS
o) N N(,R5) 2 O N( R6R5 SRS,
g(C(O) )Ra S(1® ﬁg%%*}&&r) g’@?@%&gm)sﬁ(zlﬂh( ﬁé) O@tlg@@&ll(y%)
5'n
S O N6 2 O RSy 3, L DR Ry Y HSRected
C(fYIN GR6) BB, QrO)RY;OR5) R6, C(O) N( OR6) RS,
C(O N(OR5) R5, C(NOR6) R6, C(NOR6)R5, C(NOR5)RS6,
( NO?5)H§5,isI\|(aR@r)yz:1d‘si(lR@}1at1N( R&R&)l,, hNE&@o(c@):lRﬁ:,, NER6C

(%e R6 NRgecé(% RS, Ng%g%% E@jﬂp@@l Rg‘@)@) B ¢ ggesc
N%W RS N RS) 3. A5O3 "R SD2RE” X* o

RES02R5, NRSS02R6, NR6S02N(R6) 2, NR6S02NR5R6,
NR6SO2N(R5)2 NR5S02N( R6) 2, NR5S02NR5R6,

NR5 S02 N(*R5)<2,0RY, ORRPR6 OCNODRS), RBC (8) ®R5) B, (0)0R6,
N(OR6)R6; R5 is a cycl oal i phatic, aryl, heter ocycl ic,
010C (e8taR%oar IC (9) MY ROt i GFI0) I (&Srpri SICH®) B RE®53 , RERS,
substituents; R6 is H or aliphatic, wherein R6
o@Rvna 1) R6C,0|ﬁXIO)ST\’§S 8OBR6sul$Qt2[R15uel$D,2NR?{6I)§ aS0oN (RD) 5,
cycl oal i phatic, aryl, heterocyclic, or

SO,NR5R6, SO3RS, SO3R5, C(0)R>, C(0)OR>, C(O)R6, C(0O)ORS,

C(O)N(R®)5, C(O)N(R®),, C(O)N(RSR6), C(O)N(OR6)RS,
C(O)N(OR5)R®, C(O)N(OR®)R5, C(O)N(OR3)R5, C(NOR®)RSE,
C(NOR®)R®, C(NOR®)R®, C(NORS)R5, N(R®),, N(R5),, N(R5RS),
NR®C (O)R®, NROC(0)R®, NROC(0O)R5, NRSC(0)R®, NR6C(0)ORE,
NRSC (0) OR®, NROC(0)ORS, NRSC(0)OR5, NR6C(O)N(RE),,
NROC (O) NRPR®, NROC(O)N(R5),, NRSC(O)N(R®),, NRSC(O)NRSRS,
NROC (O)N (R®) 5, NR®SO,R6, NRGSO,R5, NR5SO,R5, NR5SO4RS,
NROSO,N (R®) 5, NRESO,NROSRE, NRESO,N(R5),, NR5S0,N(RS) 5,
NR5SO,NRSR6, NR5SO,N(R5),, N(OR6)RE, N(ORS)R5, N(ORS)RS
or N(OR®)RS;

R® is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, optionally comprising up to 3 R1

substituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R’ substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, and each R’ optionally comprises up to 2

substituents independently chosen from H, (Cq1-Cg)-



heteroaryl ring, and each R7 optionally conprises up
to 2 substituents independeggiy chosen from H,

W@ BbsQH37 strai ght or branched al kyl, (C2-C6) BCT/HBINL/029206
or branched al kenyl or al kynyl, 1,2-nethyl enedi oxy,

1s2ra ebhy| SREEFOXYhe®@ al Nt&,;-Z ) Ss58l fpledF Mnched
hsél o? %N NO2, CFS,eCIf?ZS]%%)i, (%‘: a iphatil?{ nens

St Trenyl pbat aTky 3PP, al | phadtileyldMidey, al iphati c,

N(al i phatic)2, N(aljphatic)R8, NHR8, N (R8) 2, COOH,
C%%#Kﬁgﬁf@b ¥ic,roﬁg%;%mT%hatic; and 336 WO

2005/ 026137 PCT/ US2004/ 029206 i n , NO- i

group; gp%%v?%%c%%%tgﬂ%%ﬁh%g%h%’ éﬁz ’g,g%’na&gpof’s%' S-

uawgg%@%& eg_(ophgfggha@f@ Psdi%%%w 1098, thh% Bt S

not -"tr1 net hoxyphenyf . he conpou

ﬁgggéﬁgag%thwgﬂ alé*ﬂ«,)l Wheg ?Aﬂ&f@.’ﬁic )y 8 ,S%gxg,es& (epm

I Sopropyis n-pro sec-but

Negutry! C(@IOPQM%atﬂ@ﬁ-oﬂ_h@—&ﬁ?&&&%ﬁ% ding to

claim 194, wherein B is optionally substituted

phenyl R819d . ai hemtienpeansh ag cgrsligmg to cl ai m 194,
wherein B js nber ed, nmonocyclic, saturated,

cEFB’l’SE%@iEh?Fﬁ‘égegeg%.lq'h}éY%‘ﬁ?%%hd according to claim
197, Whergi s Bhot Sqeeh&rieth oM L£YL! PRIORYdro-2-oxo-
cycl opentyl, cycl o%exyl , or
guinolin-4-y1;

b) when G; and G; both are phen&l, and Y' is 8, then
B is not 1,4-benzodioxin-2-yl, cyclopropyl, cyclohexyl,
thien-2-yl, 1H-thieno[2,3-c]pyrazol-1l-phenyl-3-methyl-5-
vl, 5-methyl-thien-3-yl, 2,5-dichloro-thien-3-yl, 2-
phenyl-quinolin-4-yl, furan-2-yl, thien-5-(4,5-diphenyl-
2-thiazolyl-carboxamide) -2-yl, benzolb]thiophen-2-vi,
pyridin-2-(4,5-diphenyl-2-thiazolyl-carboxamide)-6-y1, 5-
nitro-thien-2-yl, 3-chloro-benzo[b]lthiophen-2-yl, 4H-1-
benzopyran-3-yl or 2H-1l-benzopyran-3,4-dihydro-3-oxo-4-
yl, 4H-1-benzopyran-3-yl or 2H-1l-benzopyran-3,4-dihydro-
3-oxo-4-yl;

¢) when G; and G both are phenyl, and Y' is O, then
B is not 1,2-dihydro-2-oxo-gquinolin-4-yl or 3,4-dihydro-
3-phenyl-phthalazin-1-yl or thien-2-vyl;

d) the following compounds are excluded:

S Ph 4-Me-Ph 2-Cl-thien-5-v1 or
2,5-dichloro-thien-
3-yl

S Ph or 3,4- 3,4-dimethyl pyridin-3-yl

dimethyl phenyl or Ph
phenyl

S 3,4-dimethyl Ph pyridin-4-vyl

phenyl

S 4-Cl-Ph Ph thien-2-y1l




cyclo
wher e

wae®anerat ed, nonocyclic

hept yl .
in B

or

199. The conpound according to claim 194,
is a 3-10 msrr‘oered3 turated or

bicyclic het er ocyRCT/TSI0041029206

having up to 4 heteroatons selected from O: S, ornN.
206 The laccppding 10 Cclrarm B?ri\’ﬁﬁ'—i'—&}l"
g sel qg{ee}g/:l.fro.m t eltrahydrof Iu!ralnly‘I'I,
t etg ah ot hropnenyr, T Ty IuL AY+—
2C1s.v 'I'%g{ conpognd gcco%%?%g@%%ﬁ%} ai m %E%EEEP -
i g :- I Cu L] ¥
il ‘Eﬁgﬁ'éb B0 E o2 ek 2ot OTee <ot SpEB4=Tr 8, o8, Furan-
ol N. ﬁ%? i ound%‘f?oﬂ"rmlal': 337v1wD
2005/.026137 D(‘T/ Us2004d4psimplgieryl Q CC dr |'; or a
phar made@iecd pracceapt dPeBoal t t her pbhiranwheyei br Yhien-
is 0,|8%r NR RisH R2 or R6; Cisya phenyl or
518 mpdsaeedyvdpblepalliphatic ring;
S 4-OMe-Ph or Ph | 4-OMe-Ph furan-2-yl1 or thien-
2-y1
S Ph 4-Me-Ph furan-2-yl
S Ph 4 -Me-Ph 5-nitro-thien-2-y1
S 4-Me-Ph 4-Me-Ph 2-chloro-pyridin-3-
vl
S Ph 4-Me-Ph 3-chloro-
benzo [b] thiophen-2-
vl
S 4-Me-Ph or Ph | 4-NO,-Ph thien-2-yl1 or furan-
2-y1l
S 2,4- 4 -NO;-Ph pyridin-3-yl or
dimethylphenyl thien-2-y1
S 4-Cl-Ph 4 -NO,-Ph thien-2-vyl
S Ph or 2-OMe-Ph 2,4-dimethoxy- 1H-indol-2-yl.
or 3-OMe-Ph or | phenyl
4-OMe-Ph
e) when Y' is S8, G; and G, are both phenyl, then B is
OH
= |S
Me/N\S /
not O,
186. The compound according to claim 185,

and G, are both phenyl.

187.

The compound according to claim 185,

wherein G,

wherein

each of G; and G; is independently and optionally

substituted with up to two substituents selected from

halo,

or Cl1-C4 alkyl.




Qis selected from B- -B; - -(Cl1-C6 aliphatic)-B ;

(a) (b) RM(c) BB B (d).- 53 RQ or //\X each Bis
WO paspardent |y sel ected from 37 menbered nMONPCYTBE1004/029206

or 8-14 nenbered bicyclic or tricyclic, saturated,

unsat uf & ed P ak QHRBES Md b LM AItH N Diedt 185, wherein B
heteroatons in each ring, wherein each said heteroatom
i 85 Plnelepknoehidye by evtlest Frumd, wiNHE & T ©°

wherein each B and C isc]j enty, tiqnaldy.
s%e%ﬁjt% R %f%%t?% %f%g%%ellncg’ug%]t sc?n e}%gn’dgt{%/ﬁ ca
sglegied toom RICOR2L-EB,aBRdylior 4 ;cRinds - ORA, - SRA,

or -N (RAB) z; each RA is independently hydrogen,
C-C6 aliphatic, or a 3-7 nenbered carbocyclic or

het er ogygl i Crhi NGompS@hdr X &P ndiNsRt I AL h 65 NGvherein B
having up to 3 heteroatons

is phenyl, phenyl-2-carboxylic acid methyl ester, 3,4-
dichlorophenyl, 4-chlorophenyl, 4-methoxyphenyl, 4-
methylphenyl, 2,6-difluorophenyl, 2-methylphenyl, 3-
methylphenyl, phenyl-2-carboxylic acid, 2-chlorophenyl,
4-cyanophenyl, 2-methoxyphenyl, 3-chlorophenyl, or 3-

methoxyphenyl.

190. The compound according to claim 185, wherein B.

ig 3-7 membered, monocyclic, saturated, carbocyclic ring.

191. The compound according to claim 190, wherein B
ig gelected from cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

192. The compound according to claim 185, wherein B
ig a 3-10 membered saturated or unsaturated, monocyclic
or bicyclic heterocyclic ring having up to 4 heteroatoms

gelected from O, S, or N.

193. The compound according to claim 192, wherein B

is selected from tetrahydrofuranyl.
194. A compound of formula VII:
Dl
Y )
&

VII;



selected fromO, N, or S, wherein each RAis

optionally 338 WD 2005/ 02613? 34°CT/ US2004/ 029206
wGaasoediat ed with up to 3 substituents i ndepenpernuk004/029206

selected fromRl, R4 or R, each RAB is independently

hyests cagqmalrma(ae@ac@!ﬂl@h@tddépt@mﬂleowﬂty tHeelirt;ut ed
W t h up, to 3 substituents independently sel ected from

RIVES¥LIG: R7; wherein up to two met hyl ene units in RA
or RAB Sta,r eis thdroréal ly replaced with -CO, -CS-,

- COCO-, -02- - 000, -NROR-, -0-, -NROONR,

- OCONRR 19\|R®@roge6nr or 80 -S02-, -NR-, -SOZNR—

NRSO2-,_AQr 02NR; . or. two RRB, ther with
the nit} og%%lﬁf'%“ F5t %ha%lc?' r%ﬁtb’e‘?ré% t Ytegwith
heferary lsuddtg el i petlicn® 14 Reteeaiofsom R, R?,

selected fromO, N, or S, wherein saidring is
opﬁ?tlﬁcﬁqally substituted with up to 2 substituents

sel ect ed Jfr gg%l ,0f3 %b '&%%?th%%chblﬁM I%a% rg%ed,

allphatlc, nal 'y su Stitutéd W th

sulsthdqyernitiss selngct ed Br-am F&]ambE%,edR%,atcmrraRéd e)aCh of

Xl an X2 is.inde end ntly select om0, S, or NR
S i ‘i&rc plemMHCY éﬁeﬁeﬁﬂcyéﬂlc ring

omaﬂr}aj lup sebst |htelﬂeQQ>a\MoH§; lél%lfe@ttevao sl tuents N, or
sel ected fromRl, R2, R3, or R4;
-10 membered monocycllc or bicyclic heteroaryl ring

having up to 4 heterocatoms selected from O, S, or N;

wherein each ring G;, Gz, and B is independently
substituted with up to 4 substituents selected from RI1,
R2, R3, R%, or R5;

Rl is oxo, R® or ((Cl-C4)aliphatic)p-Y;

n is 0 or 1;

Y is halo, CN, NOp, CF3, OCF3, OH, SR®, S(O)RS,
SO,R®, NH,, NHR®, N(R®),, NR6R8, N(R®)?, 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 optionally
comprises up to 2 substituents independently selected
from RL, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring optionally comprising up to 3
substituents, independently selected from R1, R2, R4 or

RS;



RP is Cl1-C6 aliphatic, optionally substituted with up

to two substituents selectedhzomRl, R2, R3, or R4;
WRDsH26IB7 C6 al i phatic or aryl, "wherein RQ i s PCT/US2004/029206

optionally substituted with up to two substituents

sel ect 1.0 , : : R4, | \
((d - C%jaﬁisp atg?c ﬁ-gY; 8850?%60 %(rjlﬁ) k%’ ?é@ﬁg@l’agb\l’ ‘

) ; (RERY, 5
R 5 NeorRg, N 12 o, OCiRe - o or 330" B

2005/ 036494¢PCYL00460208055 ges Rloanadi pcentor ings) o,

atoms, taken'toget her, enedi 6xy o

12 i Qxy; ks al i\phsti g, i
osCeSharry Slatey i sBarty BUbBRILEIPIBERTLC (B7RD, R rorors,

OPISTASTL LRSSl OB o i
BB beRy s L e BRRE T By R rl OB ke BT e,

ORR 0B r50CEAREE) 6, (OnBRS) £, ({8, N (R®) 5, N(RSR®),
NR5C (0)R5, NROC (0)R6, NR6C(O)R®, NRS5C(0)R®, NR6C(0)OR®,

NR5C (0)OR®, NR6C(0)ORS, NRS5C(0)OR®, NROC(0)N(R®),,
NR6C (0) NRBR®, NROC(O)N(R5),, NR5C(0)N(R6),, NRSC(O)NR®RS,
NR5C (0)N (R5) 5, NR6SO,RE, NROSO,R>, NRSSOR®, NROSO,RS,
NR6SO,N (R6) 5, NR6SO,NRSRE, NROSO,N(RS),, NRSSO,N(RE),,
NR5SO,NROR6, NRSSO,N(R5),, N(OR6)RE, N(ORE)R>, N(OR®)RS,
or N(OR®)RS;

R® is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, optionally comprising up to 3 R1

substituents;

R6 is H or aliphatic, wherein R® optionally
comprises a R7 substituent;

R7 is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, and each R7 optionally comprises up to 2

substituents independently chosen from H, (C1-Cg)-
straight or branched alkyl, (Cy-Cg) straight or branched

alkenyl or alkynyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)pn-%;

7Z is selected from halo, CN, NOp, CF3, OCF3, OH, S-
aliphatic, S(0O)-aliphatic, SOp-aliphatic, NHp, NH-
aliphatic, N(aliphatic)y, N(aliphatic)R8®, NHR?, N(R®),,

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



OC(O) OR5, OC(Q N(R6)2, OC(O)N(R5)2, OC(O) N(R6R5), SR6,

SR5, S(OR6, S(O)R5, SO2R6, 5, S02N( R6) 2,
WEOREORE)2, SO2NR5R6, SO03RS, R5, C(OR5, Q6CY/0RHN4/029206

(O R6, C(OOR6, C(ON(R6)2, C(ON(R5)2, C(O N(R5R6),

O N N( OR6) RS,

g((ogNEé%g)% ft%‘{@i@f%?@? . C( NORS) R6,

C(HNORG) dR5] ﬂﬂ(ﬁﬁ)‘ﬂﬂleﬁ\'(e%‘)l'ﬂcoﬂ(\)'(d%%%) “ R%rﬁ\ciﬁ?% ifg)?%&bNmRsc ted
0. R5, NR5

(SR NEC T P G s (BP0 LS8 (oY -( R6)

2.t NREG K , NR6C (O N (R5)2, NRSC (O N
(R6)2, NR5C (O NRSR6 , NR5C(O) N(R5)2, NRG6SO2RS,
NR6S02R5, NR5S02R5, NR5S02RS, NR6802N( R6) 2,

NR6S02 R NR 02NR R6

. NR5S RS}BQ %EIE}%% ﬁ&l&%ﬁgﬁé ﬁé) NEIR5) % rein

N(EGIR5) %seRsctesd af ycl m&hph,laltetmy:ar | soﬁhﬁi@pcwsp%lpyl

or het aryl n opti ona conprising up to
i?ﬁéﬁt ﬁﬁi 'HGr FauSHELi ¢, wherein R6

optlonally conprises a R7. substltuent WO 2005/ 026137

340 PCT/ US2004/ 029206 R7 is a cycloallphatlc aryl ,
het er oc%ﬂcﬁ i c,Ther qu‘r@loelrf@arawcomdnglg and cdadhn RP4,” wherein B

QEQ! r substituents
ep dlentalcﬁq}pr%%%% fu'?lgr% (? HCG) strai ght or
branched al kyI (C2- Co) strai ght or branched al kenyl
2-
or alk¥[&93 The q%%@%h%%?%b%é%ﬂing to claim 194, wherein B

is 3-7 membered, monocyclic, saturated, carbocyclic ring.

198. The compound according to claim 197, wherein B
is selected from cyclopropyl, cyclopentyl, cyclohexyl, or
cycloheptyl.

199. The compound according to claim 194, wherein B
is a 3-10 membered saturated or unsaturated, monocyclic
or bicyclic heterocyclic ring having up to 4 heteroatoms

selected from O, S, or N.

200. The compound according to claim 199, wherein B
is selected from tetrahydrofuranyl, tetrahydrothiophenyl,

pyrrolidinyl, or piperazinyl.
201. The compound according to claim 194, wherein B
is a 5-10 membered monocyclic or bicyclic heteroaryl ring

having up to 4 heteroatoms selected from O, S, or N.

202. A compound of formula I':



et hyl enedi oxy, or (CH2)n-Z; Z is selected from hal o,
CN, NO2, CF3, OCF3, OH S aljsphatic, S(O-aliphatic,

w@Eodsabdiphati c, NH2, NH aliphatic, N(aliphatiPR{RUS2004/029206

N(al i phatic)R8, NHR8, N(R8)2, COOH, C(OQ-aliphatic,
or OGaliphatic; and R8 is an Fam no-cappi ng group. 203.
The conpound accordi ng taycl aym 202, wherein Y' is O.

204. The conpound accerdi ng’'to im202, wherein Y
is S. 205. The conpou aegordigng to cl aim202,
wherein R is hydrogen. 206. The conpound according to
claim 202, wherein Q in fofhula I' is B (structure
(a). .2 : g ' t § ' .wherein
BE; 7 PhrrinGefRa Ty RERRbCHRER Bt MR ae LT

(here2088. The conmpound according to claim 207,

wherein said O-C6 aliphatic is O-C4 straight or
branchéd *8I Ryl Pdefi€. N341 WD 2005/ 026137

PCT/ US2004/ 029206 209,.sThe conpound according to claim
208, V\éerlgi %’ gai’dogl &yl’i dene is selected from-CH2-,

- CH( Mer- is- &( pRpRy]l, orCH-6Entmbere€ ¢ft)o2iiphatic ring;

-CH2-CH (Me) -.
Q is selected from:

B B
_g_B : —%—(C1-C6 aliphatic)-B ; —§‘< ; —% B ;
B
@) (b) (c) B (d)
R RY
Q
O T
B X—RN
©) (f) (9) (h)

each B is independently selected from 3-7 membered
monocyclic or 8-14 membered bicyclic or tricyclic,
saturated, unsaturated or aromatic ring containing 0-4
heteroatoms in each ring, wherein each said hetercatom is
independently selected from N, NH, S, or O;

wherein each B and C is independently and optionally

substituted with up to 4 substituents independently

selected from R1, R?, R3, R4, or R5;

RY is -OR®, -SR®, or -N(R™),;

each R® is independently hydrogen, C1-Cé6 aliphatic,
or a 3-7 membered carbocyclic or heterocyclic ring,
saturated or unsaturated ring, having up to 3 heteroatoms

selected from O, N, or S, wherein each R® is optionally



210. The compound according to claim 202, wherein B

is selected fromoptionally $%%stituted phenyl , or
w@30882618Ycl oal i phatic. 211. € compound accorPdi/mgR0ne029206

claim 210, wherein B is phenyl or C3-C8 cycl oal kyl

oplibenaklLyeguhstit %gedowet BubdPitQeh¥e $HBSHEhYEAL Sy
sel ected fromRL, or phenyl optionally substi t ut ed

weehegbefo fE@s Bubsk| tq}”erﬁ@t s selected fromRl or

?ézsel-%%t ggﬁﬁo%goq}%%gq& sglbg}y%tﬂgtg%g‘zﬁm@r R a%lphatlc

cyplaahkyll y spbenytutpdp@ﬁtdyup 0o pysubktdtoghts213.

Th d ' t I 2 wh B i
oRERFPERTB JoREY P L cFSREDI 1 oy O ot i dyl .

0pt'°”%hb¥e§ﬁb§ E@tQQOWhEEhy@eh@ hﬂ@tgalﬁrR$§br R® are
substi tuents. he conpound according to claim

ZQPthﬁéﬁéianepﬂﬁge@ wW&tBhef9r . opEBonat FYCQubst FPWRed -CO2-

Wi thy 245. The-gespound.qgeor di o 4
cl ai m 02 Wr & h r| hg I's cycl gtzcexeny'l op |(§)n’al Iy
sgbst -E0ked wiRH, UPSONR-L,WIRRD,-216r THRSOBIMODr
according tg,claim1, wherein said _ABC-transporter or,

a fragi¥ht &t her@dfe £9¢T IS0 i34y thfpa5asPe f5P™ 15 2

P§IhU§%QQéEQ39%Q§erocycl1c or heterocaryl ring containing
up to 4 heterocatoms selected from O, N, or S, wherein
said ring is optionally substituted with up to 2
substituents selected from oxo or (Ci.4aliphatic)p-Y;

R" ig C1-C6 aliphatic, optionally substituted with up
to two substituents selected from R1, R2, R3, or R%;

each of X; and X, is independently selected from O,

S, or NR;

R" is C1-C6 aliphatic or phenyl, wherein R is
optionally substituted with up to two substituents
selected from R1l, R2, R3, or R%;

R® is C1-C6 aliphatic, optionally substituted with up
to two substituents selected from R, R2, R3, or RrR%;

R? is C1-C6 aliphatic or aryl, wherein R? is
optionally substituted with up to two substituents
selected from R1, RZ, R3, or R%;

Rl is oxo, R® or ((C1-C4)aliphatic),-Y;

n is 0 or 1;

Y is halo, CN, NO,, CF3, OCF3, OH, SR®, S(O)RS
SOoR6, NH,, NHR®, N(R6),, NRORS, N(R®)?, COOH, COORS or

OR6; or



217. The nethod according to claim1, wherein said

ABC-transporter or a fragnen§3?hereof is invitro.
wWQ@1®5/02d187 met hod according to claim1, wherei nPGHUS2004/029206

ABC-transporter is CFTR 219. A nethod of treating an

ABC t te r
rgngpg%he s?gﬁ é%Itl@adm "A0ns S dgether' P

conpri Sihg |ster|ng to sal

conposktthphetodiPoksi 6 A, 2 conpplemedteoy di ng to any
one of clains 1-104, or a conpound cording to any
one of REl aéneliphaRis, @n@reqmeeﬁﬁﬁhg% eREHPEhEY t 0

E%S%?sg%gsrﬁﬁ.e S Ao B SR RR R ARy £ER oo

ghpomabosi § sagulatlon- C|br|noly5|s
de?80|gn0|es sﬁcﬁ as protein C deficiency, Type 1

heredlRarysaggb?@g@gglphaﬁna paﬁyessh@gerde?ctiencoes
such as famlia gercholesterolenla Typ
chykeipergheiiiag aBefiarspdbPr 6PEPHERT AT PysB%oﬁa|

storage di seases, .such .as
dﬁggégéfﬁ§gﬁﬁo HB?FQFndeQEiVe?8#§CE?%rrﬁgg By, R, R% or

pggycystlc ki dney di sease, mnucopol ysacchari doses,
Sandhof / Tay- Sachs, Crigler-Najjar type |

polyenggcg n@Rathbﬁﬁwp@@|@§REenb@ pRabebeso orbl i tus,
Laron dwartism nyleoperOX|dase def|C|ency primary

hypqeaashyr eicdios M(rRFBLAN0IHO) §l(RERR0SDS (DS (RRE) , 18RS,
hereditary enphysema, congenital hyperthyroidi sm

oOgRB0geNes RS | ARe) keGt o, kér edobaPy SO,N(RE) 5, SORN(RD) g,

hypoflbrlnogenen1a
SO,NRSRE, S03R6, SO3R5, C(O)R3, C(O)ORS, C(O)R®, C(0)OR®,
C(0)N(R6)5, C(O)N(RD)y, C(O)N(RORS), C (O)N (OR®) RS,
C(O)N(OR5)R6, C(O)N(OR6)R5, C(O)N(ORP)R5, C(NOR®)R®,
C(NORG)R5, C(NOR5)R6, C(NOR3)R5, N(R6),, N(R®)y, N(RPR®),
NR3C (0)R5, NR6C(0)R6, NROC(0)R5, NRSC(O)R®, NROC(0)ORS,
NRSC (0)ORS, NR6C(0)ORS, NR5C(0)OR5, NROC(O)N(R®)3,
NR6C (O)NRSRE, NR6C (0)N(R5),, NR5C(O)N(R®);, NRSC(O)NRARS,
NR5C (O)N(R5) 5, NR6SO,RE, NRESOoRS, NRSSORS, NRSSOZRS,
NR6SO,N (R6) 5, NROSO,NRSRE, NROSOoN(R3);, NRSSON(RS) o,
NR5SO,NR5R6, NRSSO,N(RS)5, N(OR6)RS, N(OR®)RS, N(ORS)R>,
or N(OR®)R6;

RS is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring, optionally comprising up to 3 r1
substituents;

R6 is H or aliphatic, wherein R® optionally

compriges a R’/ substituent;



ACT deficiency, Diabetes insipidus (D), neurophysea

DI, Neprogenic DI, Charcot-@ﬁbie Toot h syndrone,
w@e00si0268us- Mer zbacher di sease, neur odegener aPCT/ES2004/029206
di seases such as Al zheiner's disease, Parkinson's

di sease; Anyotrophic..lateral | er osj S
supran§ZI%ﬁranggg?a%%%ﬁaglcdi%%%gé?ﬁééﬁgggfgifé' I

P ne,; pgur g Vs ug ises up to 2
P PP e o o | gy -aee v
280564026187t 84 3nREPLWSR002Y 02B096n spraml HandCbuf bar
muscul ar atrophy, Dentatorubal pallidoluysian, agd
Mporenpbtdyst Psphghedsankyl . adCo spehgPEBraght or branched
encephal opat hi es, such as Fbﬁefitar

CReGERVE| 8- 34KYBYdr sdada™EHUE ?Be§¥?%¥'p}o?éin
Peocesshagdebecty. (Eayy-disease |

Straussl er-Schei nker Syndronme, COPD, dry eye disease,

or Sjogrer' seleseagefrd@dlhalhe ¥t hyd,accdrdi @gFse OH, S-
claim 220, wherein said disease is cystic fibrosis.

222 iphamethod (60 -addphating 8épreiltphatign MHRonNH-
channel in vitro or in vivo, conprising the step of _
centiatiitig , s ai (dldpaatek) wi t N (aldohpbandRiccHHBI ngV {R) 2.
any one of clainms 1-104, or a conpound according to
afpodhne C (@) dl-aildphegsc215r @23llgﬁétﬁ€ﬁh66daccording

to clai%|222, wherein sai,d ani on channel is a

chl ori & &Farifle P8 Ca CBPEAFEoRECEP -channel .

203. The compound according to claim 202, wherein

Y' is O.

204. The compound according to claim 202, wherein

Y' is S.

205. The compound according to claim 202, wherein R

igs hydrogen.

206. The compound according to claim 202, wherein Q

in formula I' is B (structure (a).

207. The compound according to claim 202, wherein Q

in formula I' is - (C1-C6 aliphatic)-B (structure (b)).

208. The compound according to claim 207, wherein
said C1-C6 aliphatic is C1-C4 straight or branched

alkylidene.



224. The nethod according to claim 223, wherein said
ani on channel is a chloride nnel . 225. A method of

WO e@an2a1g7 an ani on channel nedi ated di sease i PCHUS2004/029206
manmmal , conprising the step of adm nistering to said

manmal 239coNpAsi EbABoGARPEEELPEAgCRAPEUALNAE08! diAgrein
to any one of clainms 1-104, or a conpound according
t gaady adhglofleppal Ass¢d8cped. 208, ~FHe metHddie) -, ~C(Me).-

accor.di to clai.m 225, ef.ei | hd di sease is

cyst_lch Bt s e P2 o S TSR B Uea004! 529206

227. A pharmaceutical conposition conprising a

compound according to any one qf clains,104- , and_a.
har nadef i caPry Caeeapdy PECOARPEr Eop38a0R 207, BRCrEin 5
phar prReewtealk  6RMBeSi bhan1$0BRbEEE Bt el phangdNPernds-cs
according to any one of claims 105-215; (i1i) a
pleycimeddpheslilcy acceptable carrier; and (iii) an
addi ti onal agent selected froma nucol ytic agent,
bronchodi al ator, an anti-biotic, an anti-infective

agent, 2an .antthel Rbmaemaboey cagdihg EBTRladomdalat owhegein B

a nutritional agent. 229. A kit for use.in neasuri .

G FPEFVIL Prol g CoABE P EStr PBF LAy ¥ SGRBRE CuLed with

Egﬁjpfc:&fs it%_ a 2L 0QictRls seaBRed Bkt RO, 082 i bVipHanyl
optionall& gubstituted with up to two substituents

gselected from R' or RZ.

212. The compound according to claim 202, wherein B
ig selected from optionally substituted C3-C8 cycloalkyl,
phenyl, piperidyl, or pyrrolidinyl.

213. The compound according to claim 212, wherein B
is phenyl, cyclopentyl, cyclohexyl, or piperidyl,
optionally substituted with up to two R' or R?

substituents.

214. The compound according to claim 202, wherein

ring C is phenyl optionally substituted with up to two R'.

215. The compound according to claim 202, wherein
ring C is cyclohexenyl optionally substituted with up to

two R'.

216. The method according to claim 1, wherein said

ABC-transporter or a fragment thereof is in vivo.



(i) a conposition conprising a conpound according to

any one of clainms 105-215; ang,(ii) instructions for:
wW@Roosomilarti ng the conmposition with the bi ol oRCT/EE2004/029206

sanple; b) measuring activity of said ABC transporter

or a fpagmenththgeerbd 28Cordhegkid @T&OAUL Ngvherelimignid
229, wherein said ABC transporter is CFTR,
ABC-transporter or a fragment thereof is in vitro.

218. The method according to claim 1, wherein said

ABC-transporter is CFTR.

219. A method of treating an ABC transporter
mediated disease in a mammal, comprising the step of
administering to said mammal a composition comprising a
compound according to any one of claims 1-104, or a

compound according to any one of claims 105-215.

220. The method according to claim 219, wherein
said disease ig selected from cystic fibrosis, hereditary
emphysema, hereditary hemochromatosis, coagulation-
cibrinolysis deficiencies, such as protein C deficiency,
Type 1 hereditary angioedema, lipid processing
deficiencies, such as familial hypercholesterolemia, Type
1 chylomicronemia, abetalipoproteinemia, lysosomal
storage diseases, such as I-cell disease/Pseudo-Hurler,
secretory diarrhea or polycystic kidney disease,
mucopolysaccharidoses, Sandhof/Tay-Sachs, Crigler-Najjar
type 1T, polyendocrinopathy/Hyperinsulemia, Diabetes
mellitus, Laron dwarfism, myleoperoxidase deficiency,
primary hypoparathyroidism, melanoma, glycanosis CDG type
1, hereditary emphysema, congenital hyperthyroidism,
osteogenesis imperfecta, hereditary hypofibrinogenemia;
ACT deficiency, Diabetes insipidus (DI), neurophyseal DI,
Neprogenic DI, Charcot-Marie Tooth syndrome, Perlizaeus-
Merzbacher disease, neurodegenerative diseases such as
Alzheimer’s disease, Parkinson’s disease, Amyotrophic
lateral sclerosis, progressive supranuclear plasy, Pick’s
disease, several polyglutamine neurological disorders

asuch as Huntington, Spinocerebullar ataxia type I,
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spinal and bulbar muscular atrophy, Dentatorubal
pallidoluysian, and Myotonic dystrophy, as well as
Spongiform encephalopathies, such as Hereditary
Creutzfeldt-Jakob disease (due to Prion protein
processing defect), Fabry disease, Straussler-Scheinker

syndrome, COPD, dry eye disease, or Sjogren's disease.

221. The method according to claim 220, wherein

said disease i1s cystic fibrosis.

222. A method of modulating activity of an anion
channel in vitro or in vivo, comprising the step of
contacting said channel with a compound according to any
one of claims 1-104, or a compound according to any one

of claims 105-215.

223. The method according to claim 222, wherein
saild anion channel is a chloride channel or a bicarbonate

channel.

224. The method according to claim 223, wherein

gaid anion channel is a chloride channel.

225. A method of treating an anion channel mediated
disease in a mammal, comprising the step of administering
to said mammal a composition comprising a compound
according to any one of claims 1-104, or a compound

according to any one of claims 105-220.

226. The method according to claim 225, wherein

salid disease is cystic fibrosis.
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227. A pharmaceutical composition comprising a
compound according to any one of claims 104-215, and a

pharmaceutically acceptable carrier.

228. A pharmaceutical composition comprising:
(1) a compound according to any one of claims
105-215;
(ii) a pharmaceutically acceptable carrier; and
(1ii) an additional agent selected from a
mucolytic agent, bronchodialator, an anti-biotic, an
anti-infective agent, an anti-inflammatory agent, CFTR

modulator, or a nutritional agent.

229. A kit for use in measuring the activity of a
ABC transporter or a fragment thereof in a biological
sample in vitro or in vivo, comprising:
(1) a composition comprising a compound according to
any one of claims 105-215; and
(ii) instructions for:
a) contacting the composition with the
biological sample;
b) measuring activity of said ABC transporter

or a fragment thereof.

230. The kit according to claim 229, wherein said

ABC transporter is CFTR.



