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thereof, and methods therewith. The present invention also

relates to methods of treating ABC transporter mediated

diseases using such modulators.

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 proteins 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 beén
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.
Moreover they represent important potential drug targets both
in their own right, as well as, because in many cases

therapeutic drugs are also transported out of the target cell
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[0005] The gene associated 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 ill
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 CF, 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 in pancreatic ductules and in the
airways that ultimately results in the pulmonary infections
and epithelial cell damage typically associated with disease
progression in CF. In addition to respiratory problems, CF

patients typically suffer from gastrointestinal problems, and



J . R. et al. (1989) Science 245:1066-1073). A defect

in this gene |eads to cystic fibrosis (hereinafter
w0 asp3ssihie nost conmon fatal genetic di sease PCI/bsavanes3367

af fecting approximately one in every 2,500 infants

born in the United States. Wthin the general United

States popul ation, up to 10 mllion people carry a

single copy of the defective geng without apparent il

effects. In contrast, individuals with two copi es of

the CF associ ated gene suffer fromthe chronic effects

opagerenhttudnagfthedaneyl uM@ldQS&fQC&iﬂc?st@R@ngE@flhly infertile
00Q6L In.patients with CF,_ expression o e
ggg%c%gfga?béﬁelﬁndﬁFFﬁﬁ§eéeWs?e‘F%]a%§- t ol P e@forredast to the
ceblukareapeeal 6hl eybdesspadust ange @9”§é£@bfgk?d gene,
i mbal ance in ion and fluid transport. It Is wdely
bénféviedughat wikhsa| shdgle ocope @bnoherslCF nagssciated gene

i pn; j ' tules and in the air S _
FEE50h | enihO-paBEaZalL o UaLLLES A0S L0 16 LB avar o
angsept i hel fabmcel drdasage pa%h&@é|¢k§§éﬂﬁ&ﬁ§E%hé“ﬁé&atively

ninCF In addition to respiratory

PSR oSt B P ErEaS | b e A Fart e GrapULAt Lon.
gg@éopjnte%@hﬁ@hcgrg%%q§§isaBQ'tﬁefFP%ﬁcégﬁE'8f CFechromosomes

i nsufficiency. Males aré al nost uniformn I'nférti
JPRE fERY9318Y & svaeteensell disdamml@misinyg cortatasing o(Cutting,

té;ﬁeﬁﬁ"é?é ST BES S0 PTndNr SR ES QL I, B 35598 2841 . (1900)
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245:1073-1080; Kerem, B-S et al. (1990) Proc. Natl. Acad. Sci.
USA 87:8447-8451). At present, 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-CFTR 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 within epithelial tissues is
significantly reduced (Quinton, P. M. (1990), FASEB J. 4:
2709-2727) . Hence, the cellular phenomenon of defective ER
processing of other proteins like CFTR, by the ER machinery,
has been shown to be the underlying basis for a wide range of

isolated and inherited diseases. The two ways that the ER
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al., supra.; Pasyk and Foskett (1995), J. Cell. Biochem. 270:
12347-50) .

[0009] Although CFTR transports a variety of molecules in
addition to anions, this role of transporting anions
represents an important element in the overall cellular
machinery for transporting ions and water across the
epithelium. The other elements include the epithelial Na*
channel, ENaC, Na*/2Cl /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: (i) ENaC and CFTR
present on the apical membrane; and (ii) the Na*-K'-ATPase pump
and Cl- channels expressed on the basolateral surface of the
cell. Secondary active transport of chloride from the luminal
side leads to the accumulation of intracellular chloride,
which can then passively leave the cell via Cl° channels,
resulting in a vectorial transport. Arrangement of Na‘*/2C1°/Kk*

co-transporter, Na'-K'-ATPase pump and the basolateral membrane
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to, chronic obstructive pulmonary disease (hereinafter

"COPD"), dry eye disease, and Sjdégren’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 mucociliary
clearance that is 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 to a reduction in the
symptoms associated with COPD. Dry eye disease is
characterized by a decrease in tear aqueous production and
abnormal tear film lipid, protein and mucin profiles. There
are many causes of dry eye, some of which include age, Lasik
eye surgery, arthritis, medications, chemical/thermal burns,
allergies, and diseases, such as CF and Sjégrens's syndrome.
Increasing anion secretion via CFTR would enhance fluid
transport from the corneal endothelial cells and secretory
glands surrounding the eye to increase corneal hydration.

This would help to alleviate the symptoms associated with dry
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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. The two ways that
the ER machinery can malfunction is either by loss of coupling
to ER export of the proteins leading to degradation, or by the
ER accumulation of these defective/misfolded proteins [Aridor
M, et al., Nature Med., 5(7), pp 745- 751 (1999); Shastry,
B.S., et al., Neurochem. International, 43, pp 1-7 (2003);
Rutishauser, J., et al., Swiss Med Wkly, 132, pp 211-222
(2002) ; Morello, JP et al., TIPS, 21, pp. 466- 469 (2000);
Bross P., et al., Human Mut., 14, pp. 186-198 (1999)].

[0014] The diseases associated with the first class of ER
malfunction are CF (due to misfolded AF508-CFTR), hereditary
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5%%%&¥5§¥E%%i§ﬁyc—transferase), polyendocrinopathy/
hyperinsulemia, Diabetes mellitus (due to insulin receptor),
Laron dwarfism (due to growth hormone receptor),
myleoperoxidase deficiency, primary hypoparathyroidism (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 al-antichymotrypsin), Diabetes insipidus
(DI), neurophyseal DI (due to Vasopressin hormone/Vv2-
receptor), neprogenic DI (due to aquaporin II), Charcot-Marie
Tooth syndrome (due to Peripheral myelin protein 22),
Perlizaeus-Merzbacher disease, neurodegenerative diseases such
as Alzheimer’s disease (due to BAPP and presenilins),
Parkinson’s disease, amyotrophic lateral sclerosis,
progressive supranuclear plasy, Pick’s disease, several
polyglutamine neurological disorders such 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
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major consequences of diarrheal diseases, resulting from
excessive chloride transport are common 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.

[0018] Secretory diarrheas are also a dangerous condition
in patients of acquired immunodeficiency syndrome (AIDS) and
chronic inflammatory bowel disease (IBD). Sixteen million
travelers to developing countries from industrialized nations
every year develop diarrhea, with the severity and number of
cases of diarrhea varying depending on the country and area of
travel.

[0019] Diarrhea in barn animals and pets such as cows, pigs
and horses, sheep, goats, cats and dogs, also known as scours,
is a major cause of death in these animals. Diarrhea can
result from any major transition, such as weaning or physical
movement, as well as in response to a variety of bacterial or
viral infections and generally occurs within the first few

hours of the animal's life.
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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.
[0023] There is a need for methods of treating ABC
transporter mediated diseases using such modulators of ARC
transporter activity.
[0024] There is a need for methods of modulating an ABC
transporter activity in an ex vivo cell membrane of a mammal.
[0025] There is a need for modulators of CFTR activity that
can be used to modulate the activity of CFTR in the cell
membrane of a mammal.
[0026] There is a need for methods of treating CFTR-
mediated diseases using such modulators of CFTR activity.
[0027] There is a need for methods of modulating CFTR
activity in an ex vivo cell membrane of a mammal.
[0028] There is a need for modulators that enhance the

activity and/or function of CFTR in the plasma membrane.
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receptor) , nepr &§8ni

Charcot - Mari e

(dpye to aquaporin I1) ,

or a pharmaceutically acceptable salt thereof, wherein R®, n,
B, R, R’, R®, A, and Z are described generally and in classes
and subclasses below.

[0030] These compounds and pharmaceutically acceptable
compositions are useful for treating or lessening the severity
of a variety of diseases, disorders, or conditions, including,
but not limited to, 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 II, polyendocrinopathy/hyperinsulemia,
Diabetes mellitus, Laron dwarfism, myleoperoxidase deficiency,
primary hypoparathyroidism, melanoma, glycanosis CDG type 1,

hereditary emphysema, congenital hyperthyroidism, osteogenesis



Tooth syndrone (due to Peripheral nyelin protein 22) ,

Perl i zaeus- Mer zbacher di sease, neurodegenerative
waelk@easssd such as Al zheimer' s di sease (due to BAPBSANG033367

presenilins) , Parkinson's disease, anyotrophic

| ateral sclerosis, progressive supranuclear plasy,

Pi ck' s di sease, several polyglutam ne neurol ogi cal

di sorders such as Hunti ngton; %pi Anocerebul | ar ataxia

type |, spinal and bul bar nuscul ar atrophy,

dent at or ubal_ pal | i dol uysi an, and nyotonic dystrophy,

Hersklec R W¥@W&W@I@pmgﬁm?%lasugm’]gsieflc1ency,

itar e Jﬁgob di.sea ue to Prion
%%%%gpir/%c SS1 Ng- hgf) SFEHH R d i EREI e DI,

Qoo dGmie Iﬁﬂ&ﬁﬁsyhdkﬁmé/\Qeﬁﬂﬁkaeus -Merzbacher disease,

Strau sIer-Schelnker syndronme (due to Prp processing

eI TGOS 1K %3ﬂ5%ﬁn%ﬂqhn9q.&%ﬁhﬁymerw@d@ame@smy
R G v, g o e el s

secretion that characterlz I Séase. _
Hrr?gsr@cﬁSétV@r ywulizcanirdas re miltatsel , i a‘ihcxkatseﬁlts@a@%polistevb%al
nGle8; sed a res It of secretagogue
ategléﬁié}l ﬂ%ﬁ? e @RERTs ASi Rpdrtdagton,

aﬂuﬂﬂmanmbuﬂiabAMEa&ﬁé &@p@uhatbﬁﬁn@ﬁ QEERbuhQQ}6hHscular
Al th h there are nunerous causes of diarrh
&5 Sy cofSBGGEREEbadf Pailad Areal sdrseasad, myesoht tndystrophy,

aklr @@11 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.

DETAILED DESCRIPTION OF THE INVENTION

1. Definitions

[0031] 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. The 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.

[0032] The term "CFTR" as used herein means cystic fibrosis
transmembrane conductance regulator or a mutation thereof
capable of regulator activity in part or full, including, but
not limited to, AF508 CFTR and G551D CFTR (see, e.qg.,

hﬁpWMNmmgmwtﬁcHdd&oncwcﬂﬂ, for CFTR mutations) .

[0033] The term "COPD" as used herein means chronic
obstructive pulmonary disease and comprises chronic
obstructive bronchitis, and emphysema.

[0034] The term "modulating" as used herein means increasing



excessive chloride transport are common to all, and

i ncl ude dehydration, acidosis, death and i npaired
w@e@dnbssi4 0017] Acute and chronic diarrheas reptBEESIW4/633367

mej or medi cal problemin many areas of the world.

Diarrhea is both a significant factor in malnutrition

and the | eadi ng cause of death (5, 000,000 deat hs/year)

in children Iess than five yeane el d. [0018] Secretory

di arrheas are al so a dangerous condition in patients

of acquired i munodeficiency syndrome (Al DS) and

ofr deice ehsfingnbwt er yebowebbliesemsentl BD) . Sixteen

TRBRET BT S TRID, dvehy EAP R G ea] element

wmbhlﬁhatsey@alﬁﬁ andopugher @fitrasgs Pérgbéﬁéhﬁéb}e of the
varyi ng depending on the country and area of trave

POGTONCEY aFPRel=rAipEr nHanfhark gﬁdcb@msssmaa@ Boysjics, 75
PlYS §8g199655§1yshsgﬂergfaﬁ§1n8fﬁf gnged ggﬁn%ﬁeg%emlstry are

known as scours, is”a causerof - deat R
dﬁﬁﬁahbedDuarrﬁeganan Chsmibtfy0n1ﬂn¢mﬂﬁjQérrell University
ransitign,.su ani ng_or _physical nmovenment, as
SEEFRES PROKEspoRaealooa: vat 1e0y BRObAEFRSP MRvanred Organic
Cnéﬂmst@ps ag® ganer all.y Ogﬁﬂtﬁ Wt BI. NahRembEERt HEW sonn

hours of the animal's life

Wiley & Sons, New York: 2001 the entire contents of which
are hereby incorporated by reference.

[0036] As described herein, compounds of the invention may
optionally be substituted with one or more substituents, such
as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention.
It will be appreciated that the phrase “optionally
substituted” is used interchangeably with the phrase
"substituted or unsubstituted.” In general, the term
“substituted”, whether preceded by the term “optionally” or
not, refers to the replacement of hydrogen radicals in a given
structure with the radical of a specified substituent. Unless
otherwise indicated, an optionally substituted group may have
a substituent at each substitutable position of the group, and
when more than one position in any given structure may be
substituted with more than one substituent selected from a
specified group, the substituent may be either the same or
different at every position. Combinations of substituents
envisioned by this invention are preferably those that result
in the formation of stable or chemically feasible compounds.
The term “stable”, as used herein, refers to compounds that
are not substantially altered when subjected to conditions to
allow for their production, detection, and preferably their

recovery, purification, and use for one or more of the



[ 0020] The nobst conmon diarrheal causing bacteria is

ent er ot oxogeni ¢ E-coli (ETEC) having the K99 pilus
w@eiosgessi4 Common viral causes of diarrhea i ncl BdBUS2004/033367

rotavirus and coronavirus. Qther infectious agents

i nclude Cryptosporidium giardia [anblia, and

sal nonel | a, anong others. [0021] Synptons of rotavira

i nfection include excretion of ngatery feces,

dehydrati on and weakness. Coronavirus causes a nore

severe illness in the newborn aninmals, and has a

piugires e dislciliopedatherelian r dhasomal embbddtmenns, Cht eBable

SREBS R, By e R A1 I8 5P Rse Pl BPTopRan AdoBScEERFals not
@h%%%%h@qgﬁEgBaQEeQEG bhgﬁihgggsagrgn@gkgggé¥ure of 40°C or

i ncreases t severity o i sease.

Aeser, diinglthe tbeeacesod mecdthive sedubthter 8hemiaal ABCreactive
trags Qrter ?ctivit and conpositions thereof, that

CERBE1GDEd 8rn66‘u¥§la§tt Re¥W§Etivity of the ABC

t[pengporties ﬂékﬁrmbl%%ﬂaﬂﬁﬂﬂ”éymhéﬁiﬁhégi rou ”QO%%]used
There is a need for nmethods of treating AB

beaRspor MeAnAedi tedidhseabesnudiing . sughbnadchedbrer dbranched,
A L SRR
anmpXevelyg sekLiraestir apethitacthtdihs one or more units of
unsaturation, or a monocyclic, bicyclic, or tricyclic
hydrocarbon that is completely saturated or that contains one
or more units of unsaturation, but which is not aromatic (also
referred to herein as "carbocycle" ‘“cycloaliphatic” or
“cycloalkyl”), that has a single point of attachment to the
rest of the molecule. Unless otherwise specified, aliphatic
groups contain 1-20 aliphatic carbon atoms, i.e.,
((C1-C20)alkyl). 1In some embodiments, aliphatic groups
contain 1-10 aliphatic carbon atoms, i.e., ((C1-C10)alkyl).
In other embodiments, aliphatic groups contain 1-8 aliphatic
carbon atoms, i.e., ((Cl-C8)alkyl. 1In still other
embodiments, aliphatic groups contain 1-6 aliphatic carbon
atoms, i.e., ((Cl-C6)alkyl, and in yet other embodiments
aliphatic groups contain 1-4 aliphatic carbon atoms, i.e.,
((Cl-C4)alkyl. 1In some embodiments, “cycloaliphatic” (or
“carbocycle” or “cycloalkyl”) refers to a monocyclic C3-C8
hydrocarbon or bicyclic or tricyclic C8-C12 hydrocarbon that
is completely saturated or that contains one or more units of
unsaturation, but which is not aromatic, that has a single
point of attachment to the rest of the molecule wherein any
individual ring in said bicyclic ring system has 3-7 members.

Suitable aliphatic groups include, but are not limited to,



[0025] There is a need for nodulators of CFTR activity
that can be used to nodul ate the activity of CFTR in
wo bwsosdsh4 menbrane of a mammal . [ 0026] Ther e PGI/HSIWE£WB33367
for methods of treating CFTRnedi at ed di seases using
such nodul ators of CFTR activity. [0027] There is a
need for nethods of nodulating CFTR activity in an ex
vivo cell nenbrane of a mammal 14 [-0028] There is a
need for nodul ators that enhance the activity and/or
function of CFTR in the plasma nenbrane.- 1 0 -
Q@NWRRYO@FbTHEChNdENﬁu@Ntpcczeﬁ br hasuhewibeesdf alkdl,
H% Hﬂ f this i éegt'on apg
SHAPRSZeUCIANTY) SESBBEaBIS BYRDOSP: FBRE=PRePEER, 2dr e

us:gf:mbaa&ywdmkguor fc9cl cABlehyans PRYL ebra%y&ﬂéxlk 1)alkenyl.
ese_conpounds have the general Fornula X ¥

6P 038phathimacerit cHhe berRademhaiic salas tmdeckferamer giemns
Blupﬁatlg gngupﬁ e?elnAbn agg gvgrgagg §'Lbsd PIE (8% 0]

general [y asses and assSes elow
Théseeodﬂpomydsephdcpﬁabnaonet@nambyeacﬁe@k@@éﬁ sulfur,

QEOSItlon sﬁﬁogﬁgfuérfgiliégﬁt'”§e€éré§ffgﬂé39ct§§oups may
v

be substituted or unsubstituted, branched or unbranched,
cyclic or acyclic, and include “heterocycle”, “heterocyclyl”,
“heterocycloaliphatic”, or “heterocyclic” groups.

[0039] The term “heterocycle”, “heterocyclyl”,
“heterocycloaliphatic”, or “heterocyclic” as used herein means
non-aromatic, monocyclic, bicyclic, or tricyclic ring systems
in which one or more ring members is an independently selected
heterocatom. In some embodiments, the “*heterocycle”,
“heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic”
group has three to fourteen ring members in which one or more
ring members is a heterocatom independently selected from
oxygen, sulfur, nitrogen, or phosphorus, and each ring in the
system contains 3 to 7 ring members.

[0040] The term “heterocatom” means one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon (including, any
oxidized form of nitrogen, sulfur, phosphorus, or silicon; the
quaternized form of any basic nitrogen or a substitutable
nitrogen of a heterocyclic ring, for example N (as in 3,4-
dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR* (as in N-
substituted pyrrolidinyl)).

[0041] The term "unsaturated", as used herein, means that a
moiety has one or more units of unsaturation.

[0042] The term “alkoxy”, or “thiocalkyl”, as used herein,
refers to an alkyl group, as previously defined, attached to

the principal carbon chain through an oxygen (“*alkoxy”) or



of a variety of diseases, disorders, or conditions,
i ncluding, but not limted to, cystic fibrosis,

waanedissary enphysema, hereditary henmochromat oBIBUS2004/033367
coagul ation-ci brinolysis deficiencies, such as protein
C deficiency, Type 1 hereditary angi oedema, |ipid
processi ng deficiencies, such as famlia
hyper chol est erol em a, Type 1- ciw/l.om cronem a
abet al i poprot ei nem a, |ysosomal storage di seases, such
as | - cell disease/pseudo-Hurler, secretory diarrhea
sorl fpod yeystiaa Kiydrtedy adicsease, nucopol ysacchari doses,

of / Tay- Sachg igler-Naj jar type |, ‘ .

@&%@nd“&éﬁ ﬁ%ﬁ‘ﬁ?hy’/"ﬂ%@ﬂ‘ﬁiut eﬁ%}Oﬁ%%%ﬂes #ad| i thaloalkoxy
e Aueif,I ANk 1eQReANHGS e defrine eRGY, n%y R Y
hypopar at hyroi di sm nel anoma, gl ycanosis CDG type 1
%\@Sémtt*-\é@f/ eriy seven o oiegen hedlogeyp etomgr. o d‘il'E][nterm
WSt nesj S- —~l rfectg, hereditary hypo
?%??%%g%n§%$%¥}£%TCBéP?%Veﬁ%y?'D abetes insipidus (D)
[0oralr ophy sealmDrarypeprogedi £ldhe dhad€otaMirdée Jod yer
syndrone, Perlizaeus-Merzbacher di sease,

"R ddEFendr afi Ve "dilseas @& 2dHErYa s Ol ZREVRBKYSLkY1”, refers
t@i%@%%%yc@%%%i@ﬁQﬂkﬁjﬁﬂs%%ﬁetrggyeﬁEQPQHﬁgl%&%&%@s having a

sclerosis, progressive supranucléar plasy,
toitedasd, fdaeeital fovinrglent ariinge meebeoskogivberednsatdéeast one

ch_as.Huntjnaton, spinocerebullar ataxia type,l , .
rg%%ngp 3%8 g FE%P s 6PE?%1C and wherein eac% ring in the
system contains 3 to 7 ring members. The term “aryl” may be
used interchangeably with the term “aryl ring”. The term

"aryl" also refers to heterocaryl ring systems as defined
hereinbelow.

[0045] 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
having a total of five to fourteen ring members’, wherein at
least one ring in the system is aromatic, at least one ring in
the system contains one or more heterocatoms, and wherein each
ring in the system contains 3 to 7 ring members. The term
“heteroaryl” may be used interchangeably with the term
“heteroaryl ring” or the term “heterocaromatic”.

[0046] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and
the like) or heterocaryl (including heteroaralkyl and
heteroarylalkoxy and the like) group may contain one or more
substituents. Suitable substituents on the unsaturated carbon
atom of an aryl or heteroaryl group are selected from halogen;
-R°; -OR°; -SR°; 1,2-methylene-dioxy; 1,2-ethylenedioxy; phenyl
(Ph) optionally substituted with R°; -O(Ph) optionally
substituted with R°; - (CH:);-2(Ph), optionally substituted with



atrophy, dentatorubal pallidoluysian, and nyotonic

dystrophy, as well as spongiform encephal opat hi es,
weuphozsihereditary Creutzfel dt- Jakob di seaseP(Tus2004033367

prion protein processing defect), Fabry disease,

Straussl er - Schei nker syndrone, COPD, dry eye disease,

or Sjogren's disease. DETAILED DESCRI PTI ON OF THE

INVENTION 1 . Definitions [0031§ The term
"ABC-transporter"™ as used herein nmeans an
ABC-transporter protein or a fragment thereof
EcwanHﬁqﬁth)l epsticnad 1y sdibeg idoreidn wivhere; n-sej d -cn;
in or_fragment thereof is present i vivo or in
?1? ziThQRt%? R%Gi ndiRng (AUNERN'"2 i a -NRIG@R he - SRANRIRA(T R°; -

FAiRi MMags? GRehRARERET ' S GLElo LY, "G Guduq v, -
IOLC éﬂ'ﬁgs) C(Jéli:k\{(eﬁ 47-7088(? PI?O?’%:!IO-SIIEEOS e}EJn -SO,N (R®) 5; -

TR as lised herdi n bahs cy

St@)rwrrenmasezmmvdyptarm@%dzﬁgulaé@lsm mﬂa&l QRH N(R®);; or
t hereof capable o f regulator activity |n par t
+ (TH2) o i-NEICU ) RY, wh@tenmteé¢mnimﬂbﬁéndéﬁaQﬁaQEH}éﬁ&Eiof R® is

51 T see, €e.d., . , , .
It OO G0k @B Pra L S TAG e TRy « aliphatic)
dRtatd b Stsit UGB - 6 The i@y’ 9@%@ro%g§lu%§dhg%%%bgyclic ring,
means chroni c obstructive pul nonary di'sease an
Rsiptli-se® @ionice  -CHz (Ph), or, notwithstanding the
definition above, two independent occurrences of R°, on the

same substituent or different substituents, taken together

with the atom(s) to which each R° ‘group is bound, form a 3- to
8-membered cycloalkyl, heterocyclyl, aryl, or heteroaryl ring
having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur. Optional substituents on the aliphatic
group of R° are selected from NH,, NH(C;.4aliphatic), N(C,.
saliphatic),, halogen, Ci-qaliphatic, OH, O(C,.;aliphatic), NO,,

- CN, COzH, CO;(C;-saliphatic), O(haloC;., aliphatic), or haloC;.
saliphatic, wherein each of the foregoing C;saliphatic groups
of R° is unsubstituted.

[0047] An aliphatic or heteroaliphatic group, or a non-
aromatic heterocyclic ring may contain one or more
substituents. Suitable substituents on the saturated carbon
of an aliphatic or hetercaliphatic group, or of a non-aromatic
heterocyclic ring are selected from those listed above for the
unsaturated carbon of an aryl or heteroaryl group and
additionally include the following: =0, =S, =NNHR®, =NN (R") ,,
=NNHC (O)R", =NNHCO,(alkyl), =NNHSO,(alkyl), or =NR", where each
R" is independently selected from hydrogen or an optionally

substituted C;.¢ aliphatic. Optional substituents on the



obstructive bronchitis, and enphysema. [0034] The term

"nmodul ating" as used herein neans increasing- 1 2 - or
wa@lews®ssi«g by a measurabl e anount. [0035] ForP@QUUSmS€E33367

of this invention, the chem cal elenents are

identified in accordance with the Periodic Table of

the El enments, CAS version, Handbook of Chem stry and

Physics, 75th Ed. Additional byil7general principles of

organi c chem stry are described in "Organic

Chem stry", Thomas Sorrell, University Science Books,

Tt 1S IU9I0 ChmR aver clelscAddadcet BHgariE(C., aliphatic),

ﬁ}gﬁd ' . Ed. .. Smt . .and _March, J.,
John %%[%%ﬁ%ﬁ%ﬁ%éiszgﬁiﬂﬂﬂé? é%&f&heﬁ%lgﬁ?FFSKEQHtents
@f (@i & il epeer by, IN®Qr o, atedt pyco £f @1eres 110038 o) |

s descri bed herein, conpounds of the invention may
iR 1 he CRR T e it QS o e phat 1e) | wherein
shstdd ua sq lséggy e Ad\l.us [ bove,
or as exenplf%ied 6§§pS?HQ§ﬁ%£m%%%§g%gﬁQ§%%bF§s§ES}S
wrrbsfddisedf the invention. It will be appreciated

toqt h . "optiopally substituted" is used
(0Wia1l EPILASE <OBLLPRent s eR bt el frodn BF & non-
agmsEtsitd thettedtocy di ggenieiplard e leet@d’ subst LRYt edy gy, -

her preceded by the term"optionally" or not,
C\;@%’Y $ t'gof%e répla S i rofclﬁ9g?%§j%@9)rpadi c&PsRi.n -HON (RY) 5,

@8N (R),, -C(=NH)-N(R"),, or -NR*SO,R*; wherein R* is
hydrogen, an optionally substituted Ci-¢ aliphatic, optionally
substituted phenyl, optionally substituted -O(Ph), optionally
substituted -CH,(Ph), optionally substituted - (CHz) 1.2 (Ph) ;~
optionally substituted -CH=CH(Ph); or an unsubstituted 5-6
membered heteroaryl or heterocyclic ring having one to four
heteroatoms independently selected from oxygen, nitrogen, or
sulfur, or, notwithstanding the definition above, two
independent occurrences of R*, on the same substituent or
different substituents, taken together with the atom(s) to
which each R® group is bound, form a 3- to 8 -membered
cycloalkyl, heterocyclyl, aryl, or heterocaryl ring having 0-3
heteroatoms independently selected from nitrogen, oxygen, or
sulfur. Optional substituents on the aliphatic group or the
phenyl ring of R' are selected from NH,, NH((Cl-C4)aliphatic),
N((Cl-C4)aliphatic),, halogen, (Cl1-C4)aliphatic, OH,
O((Cl1-C4)aliphatic), NO,, CN, CO.H, CO,((Cl-C4)aliphatic),
O(halo(Cl1-C4)aliphatic), or halo((Cl-C4)aliphatic), wherein
each of the foregoing C;.;aliphatic groups of R' is
unsubstituted.

[0049] The term “alkylidene chain” refers to a straight or
branched carbon chain that may be fully saturated or have one

or more units of unsaturation and has two points of attachment



structure with the radical of a specified substituent.

Unl ess otherw se indicated, an optionally substituted
wW@e@sp3ssey have a substituent at each substit uPebU82004/033367
position of the group, and when nore than one position

in any given structure may be substituted with nore

t han one substituent selected froma specified group,
the substituent may be either- tie sanme or different at
every position. Conbinations of substituents

envi sioned by this invention are preferably those that
s e Testh L dheaticdgecyflest abl e or chenical ly

fgyyg |l engo erm" | " as used
her eioﬁ, %%f%?@&?gé%o%%dsm hga(%"?egreem%%c%l’%?fb Al |y
dinderreddeinen osehireeneed st ofcBAdiot oBS, o @ldyoWtiRr variable
t hei.r, product.i.on,. detec¢tion, and greferablﬁ their

Pé88&8&}¥ FiPedatesRitAnd2h8e ERERNOREIBENAEr Bibh the atom(s)

tthewhlich ea@%r9@&@5b@€5950§8gnheﬁsi@orhnasﬁng—membgred
enbodi nents, a stable conmpound or chemcally feasible
CyrpeaRdYils brEerrsycilylnoarylbstanheabryaalleredgnhening 0-3

4 l.ess, in.the absence
$5Rktl ook TPRLALUGRBL 00, 00 hoBponl By D ghocnce. o,
Buﬂfat.leExEmplamgkribQQSgbﬁHhE;éEEBk&éﬁiﬁﬁéﬁ'@%ooindependent
"al i phat i " IS ereln, neans a ..
??%Q?§%%E%ﬁgégugi.8%?IﬂﬁgP&héﬁ%dPtéﬁeréﬁéﬁ@é? similarly

gulEsheluhedeoh) UBSHDEhKEN! €85 bYHEPCRI PAN DAL O b £S which
each variable is bound include, but are not limited to the
following: a) two independent occurrences of R° (or R*, or any
other variable similarly defined herein) that are bound to the
same atom and are taken together with that atom to form a
ring, for example, N(R°);, where both occurrences of R° are
taken together with the nitrogen atom to form a piperidin-1-
yl, piperazin-1-yl, or morpholin-4-yl group; and b) two
independent occurrences of R° (or R*, or any other variable
similarly defined herein) that are bound to different atoms
and are taken together with both of those atoms to form a
ring, for example where a phenyl group is substituted with two
/I::]:OR°
occurrences of OR® % ORO, these two occurrences of R° are

taken together with the oxygen atoms to which they are bound

L0

It will be appreciated that a variety of other rings can be

to form a fused 6-membered oxygen containing ring:

formed when two independent occurrences of R° (or R*, or any
other variable similarly defined herein) are taken together
with the atom(s) to which each variable is bound and that the

examples detailed above are not intended to be limiting.



conpletely saturated or that contains one or nore
units of unsaturation, or a nonocyclic, bicyclic, or

Wa piosyeisi€ hydrocarbon that is conpletely satupet/es2004/033367
that contains one or nore units of unsaturation, but
which is not aromatic (also referred to herein as
"car bocycl e" "cycloaliphatic" or "cycloal kyl"), that
has a single point of attachrea® to the rest of the
nol ecul e. Unl ess ot herw se specified, aliphatic groups
contain 1-20 aliphatic carbon atons, i.e., ((Cl-C20)
89851  Unlessoms hamudiemsivas edal |Sp;hra1t3|turgsodppleaﬁtiahﬁre1n

a0 alk
{130 APRRLLE 0 bR B0 09 S i
&l a phetéoment Bpnand ogeomét €ig (cﬂﬂcc%ﬁ@&dfé/ﬂmnalln) Sliddms of

l'iph tain 1-
e AT CE S boroh SHRID TS otk ?%pasr@%?%%nflwmns for

erbodi pent s al [ phat |

%ﬁ%%ﬁmcar bon  at oefsrrs %P) AC{(% %"&lo{l?ao O%er%%g and
efboridretits, Cdreii@rrmaatncprtmlt i icYonfenrs ' ¢ arteocyd (Hlngle

' st{:é’ éc?caﬁ%ﬁ( refers to a ocyclic C3-C8 hydrocar bon

|cyc T 1T i o Sy a8 BT that i s

d:mnﬂe&teejn)eﬂai,uraaice@é&médﬁtc CQY *IJHE ARG UAIIMNE mixtures of
ts of unsaturatlon but which is not arormtlc t hat
S EPHRMNGT e adRER the Erepeeaf et Hevention.

UHﬂéﬁé“d%H@FWf§é1é¥Bted, all tautomeric forms of the compounds
of the invention are within the scope of the invention.
Additionally, unless otherwise statedh structures depicted
‘herein are also meant to include compounds that differ 6n1y in
the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except for
the replacement of hydrogen by deuterium or tritium, or the
replacement of a carbon by a ')C- or #C-enriched carbon are
within the scope of this invention. Such compounds are
useful, for example, as analytical tools or probes in

biological assays.

2. General Description of the Invention
[0052] The present invention relates to compounds of

formula I:

RC RD

RB()

I

or a pharmaceutically acceptable salt thereof, wherein:



individual ring in said bicyclic ring systemhas 3-7

menbers. Suitable aliphatic groups include, but are
wozsosssisded to,- 1 4 - |inear or branched, subGL/U$208e53367

or unsubstituted al kyl, al kenyl, al kynyl groups and

hybri ds thereof such as (cycloal kyl) al kyl,

(cycl oal kenyl ) al kyl or (cycloal kyl) al kenyl . [0038]

The term "heteroaliphatic" ,-asoused herein, neans

al i phatic groups wherein one or two carbon atons are

i ndependently repl aced by one or nore of oxygen,

sul f ¥k ,15iQ fQ@gemr gesphorus, or silicon.

Het ergal_i phabi roups may be substituted_or

unsugg?ﬁpﬁtgd,gBraﬁ%@%%e%ge%%£¥a%%%%%?egy%¥?% By (Cl-C4)alkyl,

acyclic, amfingliuder hetenrecewdi®@n to. ORI A M »a

“heterocyc| oal i phatic" , or "heterocyclic" groups.

[ 0039] The(Q%‘rQé))'q}’é’clé%aééﬁYé{ T, hegaracysidiop

" het ggeocychoali-phal b ¢4 of -k yal LG ed.

ner o eand Non af bablT S CRSRonaLr oo pREy ERrEE gy en o

Subgituehty I8 EHPR TRl M) §O 0N FY, BRI FioRd SR, s (0)RE

menbers is an i ndependently sel écted heteroatom In '

SRS erdoes MRIYoRS |t k6" st eeeygl %;?’tilb_lﬁ%,th Y®¥lituted with
"het erocycl oal i phatic", or "heterocyclic roup has
R°Aree to fourteen ring nenbers in which one or nore

ring _menbers is a heteroatom i ndependently sel ected
f r omPoxyg &ty ls At dhet exocy6déR, or phosphorus, and each
ring in the

///L\\zi:::::j//Raw
Z is ;

wherein,
L is (Cl-Cé)alkylidene, -O-((Cl-Cé6)alkylidene),
((Cl-6)alkylidene)-0-, or a bond, wherein
up to two carbon atoms in said alkylidene

in L are independently replaced with O, S,

or N;

W is aryl, heterocyclic, or (C5-C7) cycloalkyl;

m and n are independently 0 to 5; and
R® and R® are independently selected from R1, R2, R3, R4,
or R>, wherein:
Rl is oxo, R® or ((Cl-C4)aliphatic)p-Y;
n is 0 or 1;
Y is halo, CN, NOp, CF3, OCF3, OH, SRS, S(0)RS,
SO;R®, NHy, NHR®, N(R®),, NR6R8, N(R8),, COOH, COOR6

or OR®; or two Rl on adjacent ring atoms, taken



systemcontains 3 to 7 ring nmenbers . [0040] The term
"het eroat onf neans one or nore of oxygen, sulfur,

woedososfEsnM  phosphorus, or silicon (including, BEHUS2004/033367

oxi di zed form of nitrogen, sulfur, phosphorus, or
silicon; the quaternized formof any basic nitrogen or
a substitutable nitrogen of a heterocyclic ring, for
exanple N (as in 3,4 - dihydro-2Hpyrrolyl) , NH (as
in pyrrolidinyl) or NR (as in N - substituted
pyrrolidinyl) ). [0041] The term "unsaturated", as
used her ei iECTRIRE ¢ R Ivd it Makenadsaay wor &, @ni t s
of unsat uratigm e QP42],, ;The term "al koxy” , or

"thioal kyl" as used hereln refers to an al kyl group,
as previously defd rh%j,alaltﬁkfhctﬁ%d tv%etrté%rpre'a%(h' @@I coptionally
carbon chain through an oxygen ("al koxy") or-

sul fur ("trﬁqmnnaﬁe% Qﬂ(ﬁﬂ q(ﬂmhﬂtiﬂu§n¢@rmmdependently

"hanaIkyI" "halo " hal alkoxy means

al kyl, al kél® %k" asfgke may be,

substltuted Mﬁt ;pne Qr noﬁegg %%en atons. The term
"hal ogen" neans 'k ,'50® B4 tﬁ§04ﬁfy¥hehFEPﬁPCY01lc: or
"aryl " usemaﬂemmanyl2£idgﬂdpﬂﬂbn&1h@r&%hp%@b%h& as tB 3

“aral kyl ", "aral koxy" , or "aryl oxya Iky ", réfers to

nonocycl|cSd®aﬁwﬂue@$sandnﬁep@mdbmmlylBgléwséaﬂﬁrom R1, R2, R4
havi ng a
or R5;

R4 is OR®, OR6, 0OC(0 O)R®, OC(0)R5, 0C(0)ORS,
OC(0)OR®, OC(O)N(RS)j, oc(o)N(R5)2, OC (O) N (R6R5)
SRS, SR5, S(O)R6, S(O)RS, SO5RS, Sb2R5,'802N(R6)2
SOoN (R®) 5, SO,NRSR6, S03R6, SO3R5, C(O)R5, C(0)ORS,
C(0)R®, C(O)ORS, C(O)N(R6),, C(O)N(RS),,
C(O)N(R5R6), C(O)N(OR6)R6, C(0)N(ORS5)RS,
C(O)N(OR®)R®, C(O)N(ORS)R5, C(NOR6)RS, C(NORS)RS,
C(NOR5)R®, C(NOR5)R5, N(R6),, N(R5),, N(RSRS),
NRSC(0)R>, NR6C(0)RE, NR5C(0)R6, NR6C(O)RS
NR6C (0) OR®, NR5C(0)ORE, NR6C(0)ORS, NR5C(0)ORS,
NRE6C (O)N(R6) 5, NREC (O)NRSRS, NREC (0)N(R5) 5,
NRSC(O)N(R®) 5, NRSC(O)NRSR6, NR5C(0)N(RS),,
NR6SO,R®, NR6SO,RS, NRSSO,RS, NRSSO,RS,

NROSO,N (R6) 5, NR5SO,N(RE),, NRESO,NRSRSG,
NROSO,N (R5) 5, NRSSO,NRSRE, NRSSO,N(RS),, N(ORS)RS,

N(OR®)R5, N(ORS5)R5, or N(OR5)R6;



total of five to fourteen ring nenbers, wherein at

| east one ring in the systemis aromati c and wherein
we@a0mk/0835smg i n the systemcontains 3 to 7 ring PEND82084/033367

The term "aryl"™ may be used interchangeably with the

term"aryl ring" . The term"aryl" also refers to

heteroaryl ring systens as defined hereinbel ow. [0045]

The term "heteroaryl”, used al®fe or as part of a

| arger noiety as in "heteroaral kyl" or

"het eroaryl al koxy" , refers to nonocyclic, bicyclic,

and tricyclic rRngisystenslémliphptaicotaybf Hetereeyclic, or

fourteen ring nmenbers, wherein at |east one ring in

the systeni®sCEP@Fat i 610t PREBEINBWEY rFomPFsing up to 3 RY
systen1conggggﬁigggnpé,nnre het er oat ons, and wherein
each ring Tn the sysiemcontains 3 to 7 ring nenbers.

The term "hetergéryl "y ey PEipised ¢ Nt@iehanges®l Yo dhally
the term"heteroaryl ring" or the term

"het er oar opmtp £l ses [H6] slmstattyher{t ncl udi ng ar al kyl ,

ar al koxy, arylox%alkyl and the like) or heteroaryl :

(i ncl udi ng het ek batral kytyahek himleatoar y| 2 kbx yhetriredieclic, or
i ke) group may contain one or nore bstituents . ,

Sui tabl e s@%%??@%@%&srkﬁgtrﬁﬁ@wﬁﬁﬁﬁnéﬁtﬁp%%ﬁ%ﬁﬂﬂzuQﬁWPrlSes up

nal ogen: i 2 o Sho o 8 G EIEPE] Khodail erom
1, 2- et hyl ef@egi @xy;stpheightt or branched alkyl, (Cy-Cg) straight
or branched alkenyl or alkynyl, 1,2-methylenedioxy,
1,2-ethylenédiqu; or (CHp)p-Q; )
| Q is selected from halo, CN, NO», CFﬁ, OCF3,

OH, S-aliphatic, S(O)-aliphatic, SOjp-aliphatic, NHj,
NH (aliphatic), N(aliphatic),, N(aliphatic)R8, NHRS,
N(R8),, COOH, C(0)O-(aliphatic), or O-aliphatic; and

R8 is an amino protecting group.
[0053] The term "amino protecting group" refers to a suitable
chemical group that may be attached to a nitrogen atom. The
term "protecting" refers to when the designated amino group is
attached to a suitable chemical group (e.g., capping group).
Examples of suitable amino capping groups are described in

T.W. Greene et al., Protective Groups in Organic Synthesis,

3d. Ed., John Wiley and Sons (1999); L. Fieser and M. Fieser,

Fieser and Fieser's Reagents for Organic Synthesis, John Wiley

and Sons (1994); L. Paquette, ed. Encyclopedia of Reagents for

Organic Synthesis, John Wiley and Sons (1995) and are

exemplified in certain of the specific compounds used in this
invention.

[0054] In certain other embodiments in the compounds of



(Ph) optionally substituted R, -Q(Ph) optionally
substituted with R -(CH)1 , optionally

weupsossut ed with- 1 6 - R -CH=CH(Ph), optioned1/yS$2004/033367
substituted with R -NO; -CN;, -N (RO) ; -NR C(OR O0;
-NR C (ONRO) ; ~-NRCORO; ~-NRNRCORO; - NRNR
C(ONR ; -NR NR CO RO; -C(O)C%O)R 0; -CCOCHCORO;
- COR0; -C(OR0; -C(ONR <0C (0)N (R0) -S(O) RO;
-SONR) ; - S(ORO; -NRSON (RO) ; -NR SO RO;
-;éza)N R ; -C(=NH)-N(R) ; or - (CH)O0-2NHC (0)R

1%h “"Fach i ndependent occurrence of R is sel ected

fromAydr qgrh 0ptd an@)l )y rsukstd tWeed & iiRh@rehy1an R and RP
unsubstituted 5-6 menbered heteroaryl or heterocyclic _ ’
ri ng,taieanydogetd(erh)is stycla@m),, & isndthsiroHst &g and R
the defi nr{ott' onpete}lboove,, two i ndependent occurrences of
RO, S 1 H&same Substituent or different substituents
, taken tageiher W td(d)he 1atien(s)odral W dls egaemyR, R® and RP
group i.s bound, forma 3- to -nenbered cycl oal kyl, -
et ertcdseel IoIS I 15 G HAREBIy| & iy ARAHy Ghen B is
het er,gat ! .endent’|y sel ected from nitrogen,
oxygen, or sulTur. Optional substituents on the c
al i phat i ¢ Wreou ofs K &e deliscteeddndomNEs bemzafuranyl, R

o PO 0K oty lat o) chheggh,d 2B BICbiEny, ehen
X- 4aliphadd Gethdhal oG -4 aliphatic), or hal oC -

aliphatic, wherein each of the fqoregoing C aliphatic
groﬂ when A is C(0), L is a'boé%, é’is phé%;a, R and RP

taken together is cyclopentyl, B is phenyl, R® is
»hYdrogen, then R? is>not>chloro;'l '

e) when A is C(0), L is a bond, Z is furanyl, R and R®
taken together is cyclopentyl, B is phenyl, R®? is
methoxy, then R? is not bromo;

£) when A is C(0), L is a bond, Z is furanyl, R® and R
taken together is cyclopentyl, B is phenyl, then R® is
not hydrogen; and

g) when A is C(0), L is a bond, Z is phenyl, R® and R®
taken together is cyclohexyl, B is phenyl, R? is methoxy,
n is 2, R? is nitro, then m is not 2.

[0055] In certain embodiments of compounds of the present

E

invention, when R® and RP each is methyl, R® is hydrogen, and A

is carbonyl, then the following compounds are excluded:

-yl, 2,3-dimethyl-

d”u,w; L twwl,,M,§§raZS
0 furan-5-yl, or pyrazin-2(1H) -
O ; one-5-yl




of RO is unsubstituted. [0047] An aliphatic or
het eroal i phatic group, or a nonaronmatic heterocyclic

WO 200g/0858y4 cont ai n one or nore substituents. SuPCEDE®04/033367
substituents on the saturated carbon of an aliphatic
or heteroaliphatic group, or of a non-aromatic
heterocyclic ring are selected fromthose |isted above
for the unsaturated carbon of%an aryl or heteroaryl
group and additionally include the follow ng: =0, =S,

— - }R-—=NNHCO—(al k) =NNHSO
_ NI |\4 U} T\\ 7
th%}’iyl § ?hii}grgﬁﬁy%\he?% each ,l‘;"depéndent ly

3, setetbedphéeyl hydrogen or an jopti r]'Iy substituted

aliphatic. Optional substituenysy e- 17 -
aliphatic group of R* are sel ecfed fromNH , NH(CX-4

4 -chlphaphenyl N(C1- C4 al i phati c) , - halppgen,
(Cl-C4)aliphatic, OH, 0 ((C1-[CffCaKt piNé?‘i c). M@W?N(/N\N/‘%‘

COH, CO((Cl-C4)aliphatic) | (hao—4Cl-C4)’ N
aliphatic) , or halo ((Cl-C4)alipHaticy ,, wher eMeHach O

b @ =

N Y N PO P
of —the—foregotng{E€+—A)aipl ut:c groups—of R |s

unsubstituted . [0048] Optional substituents on the
[00B84Y ogeanaaf a&t@@ﬂét@ﬂ‘@t EfbBELREAEYCLhE hi-BdeREE; ]
sel ected from - , -N(R,_ - C(O)XF/{ C%Rfe invention
Proy %(%)?@mPOLEE{Cb)@ fe(@)qia IISOR, -SON (R) ,
-(=S)N(R) , -C(=NH)-N(R) , or NRSOR; wherein R
is

II

or a pharmaceutically acceptable salt thereof, wherein:
A is C(0O) or SO;;
R® and RP taken together form a 3-6 membered cycloalkyl
ring or 4-pyranyl ring;
R® is H, (C1-C4)alkyl optionally substituted with a

substituent selected from (C1-C4)alkyl selected CN, NO,, CFj,

OCF3, OH, SR®, S(O)R®, SO,R6, COOH, COOR®, OR6 or phenyl
optionally substituted with RZ;
B is phenyl;

L

kY

wherein,



hydrogen, an optionally substituted aliphatic,
optionally substituted phenyl, optionally substituted
WO aXoRl33s1optional |y substituted -CH (Ph), optiBeEUE3004/033367
substituted -(CH ) (Ph); optionally substituted
-CH=CH(Ph); or an unsubstituted 5-6 nenbered
heteroaryl or heterocyclic ring having one to four
het er oat ons i ndependent |y sel ec2®d-from oxygen,
nitrogen, or sulfur, or, notw thstanding the
definition above, tmo |nde endent occurrences of R,
on the same substitTuénhtPBidifferent substituent s,
t aken toget her tih t At oS d I,
i s bound, form \z:lw 31-hs tdg%- ?rlezlr?ber eft cycl 02{215 1} HiWR1sc, or
het erocycl yl atrlsﬁlCYCdrldwdrtee:reaanMc]mm@rhmet@go&r&l ring;

het er oat onms in pendentl sel ect fromnitro
oxygen, or ‘St rf(ﬁ é'ﬁ%g{etht Yuént*® & e
al i phat iies gflmr@fln{é’t&yﬂhﬁméreﬁ'd"%a@h ?@r C?ls%la%ch%d to 5 R? is

from NH, N ((C1l-C4) aliphatic) |,
U@)ntsfhﬁr@gen (Cl C4)aI|phat|c OH, 0 ((Cl-C4)

aI i phati c) (Cl-C4)al i phatic)

(hal o (C1- &) QPFpﬁat?‘éﬁ lnﬁpm%l?ktls%%q%dpﬁaq%) , R3,
wherein eagh Qi.ng Canllphatlc groups of R

IS unsubstit ljt e 5%%&11516 term "al kyl i dene chai n"

refers to a S”@élgﬁts QT @I@C%@d (q@nheq)chabhathay ey
be fully saturated or have on
n is 0 or 1;
Y is halo, CN, NO,, CF3, OCF3, OH, SR6, S(O)RS,
SOoR6, NH,, NHR6,. N(R6),, NR6R8, 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 RZ2 optionally

comprises up to 2 substituents independently
selected from R1, R%, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring optionally comprising up to 3
substituents, independently selected from R1, RZ2, R4
or R3;

R? is OR®, ORS, OC(0)RS, OC(0O)R5, OC(0)ORS,

C(O)OR®, OC(O)N(R6),, OC(O)N(RS),, OC(O)N(RERS),
SR®, SR3, S(O)R®, S(O)R3, SO5RE, SO,R5, SO,N(RS),,
SO;N(R®) 5, SO,NRSRE, S03R6, S03R5, C(O)R5, C(0)ORS,
C(O)R®, C(O)OR®, C(O)N(R6),, C(O)N(RD),,
C(O)N(R®R®), C(O)N(OR®)R6, C(0O)N(OR5)RS

C(O)N(OR®)R>, C(O)N(ORS)R5, C(NORS)RE, C(NOR6)RS



or nore units of unsaturation and has two points of

attachnment- 1 8 - to the rest of the nolecule. [0050]
we®sdetsad | ed above, in sonme enbodi nents, two PCT/US2004/033367

i ndependent occurrences of R (or R or any other

variable simlarly defined herein), are taken together

wth the aton(s) to which each,yariable is bound to

forma 3-8-nenbered cycl oal kyl,; "heterocyclyl , aryl ,

or heteroaryl ring having 0-3 heteroatons

;Ef’?ﬁ?”je”%ap?é%ﬁﬂ ESTHES M ciP (A PILE D)

d

var abl e IR ] BEGaRedlo Rt o ard S ew%%%m%f
o BIPPERD O R RS Lo i gy,
i ndependengr &6 ¢4 1 BIELS, ARET (OINEdRE OMNidY I\lﬂﬁ%5t?o

vari abl e S|mlarly def?nhed herein) that are

;(I;?msgrrfi ng, for exaﬁzp?t aii\ﬁ{sl( @%{\Aﬁi\g C%mt a{gmto.
arom o Tameae %g;ﬁ%&ﬁé@}é OYRAE ragf}%% e
occur r encdlt oAt Ll o MRl ey SBEFCinRe

simlarly defined reln 4 hat bou to different
at ons and eg(?Zﬂ( tib'g %eﬁoa}oﬁ otl‘f?@oﬁ‘oz% ge) 2at AMEORC) R
to forma

N(OR®)R5, N(OR®)R5, or N(ORS)RE;
RS is a.cycloaliphatic,.aryl, heterocyglic, or

heterocaryl ring, optionally comprising up to 3 R1

substituents;

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

or branched alkenyl or alkynyl, 1,2-methylenedioxy,
1,2-ethylenedioxy, or (CHy)p-Q;

Q is selected from halo, CN, NOy, CF3, OCF3,
OH, S-aliphatic, S(O)-aliphatic, SOj-aliphatic, NHy,
NH (aliphatic), N(aliphatic),, N(aliphatic)R8, NHRS,
N(R8),, COOH, C(0)0O-(aliphatic), or O-aliphatic; and

R® is an amino protecting group,

provided that:



ring, for exanple where a phenyl group is substituted
with two . ORO occurrences of OR these two occurrences
wo@booR03s5e4 t aken toget her with the oxygen at onsP¢DUSHWEOB3367

they are bound to forma fused 6-nenbered oxygen
containing ring: It will be appreciated that a variety

of other rings can be formed when_ two independent
occurrences of R (or R, or any other variable

simlarly defined herein) are taken together with the

aton(g) t [ ovari.apl g_i n d_that the _.
exanp o5 “gle%waiﬁg%gg{ve@éjfggng?é‘?%l?%%dg%lgﬁoa bg'p yran ring, R®
1 diydrapgen,l A is [O0D]1] 4l esinoptiherodestheat atiath R? and m is
Structures depi cf edl herein are also nmeant to incluyde
AR G Y L erdftt gl E TRt dhidt (R Andls not
HIROTERL I | € ol B HamE | anal 1)0rd| 10f 419 cﬁﬁ{e . a-
for exanpl e, tlphlng ayr% S confirglﬁ%}ﬁlons for utharjcr: LE

henydeontZerd - il wanprEnydoulsie 4bdiddrepenyl ;
and (&);,a )occqnf.o ' | _isomers. . Therefor .
si ngl (él_s)t g’r% e%ft?emgggl ﬁfg%é}r]gér]rg %%S%WF a O.]érﬁa?wt?}é%%?q%’fyl ring,
Rfi ast bydomgenc, Aand gdopet ahd totsconhetABkyOpgkidin-3-vy1, '
?@xtur.es %[f t he present corygounds are within the
HEShe B | o9 i UR & st il iPRengt at ed, al |

t aut qIEEMI)C WiHRIMTR 044t R €O WS Ondr t S rﬁ’%él%utyl
are wi thin the scope o f the invention.

ring, R" is hydrogen, A is C(0), and ring W together with R?
and m is 2,5,7,8—te;ramethy1—6-hydroxy—2H—1—benzopyran—2-yl,
then ring B together'With (R®), is not 4—[(imiﬁo-ﬁhien;2—
ylmethyl) amino] phenyl; | a |

(iv) when R® and RP taken together form a cyclopropyl
ring, R® is hydrogen, A is C(0), and ring W together with R?
and m is 2,5—dihydro—4—hydroxy—l—methyl-S—oxo—1H—pyrrol—3—yl,
then ring B together with (RB), is not phenyl;

(v) when R® and R® taken together form a cyclopropyl ring,
R® is hydrogen, A is C(0), and ring W together with R% and m is
2,3,4,9-tetrahydro-3-[(3'-(2,6-diisopropyl) -ureido] -1H-
carbazol-3-yl, then ring B together with (R®), is not 4-
chlorophenyl;

(vi) when R® and RP taken together form a cyclopropyl
ring, R® is hydrogen, A is C(0), and ring W together with RZ
and m is 9,10-dihydro-9-oxo-acridin—3-yl, then ring B together
with (R®), is not 4-chlorophenyl;

(vii) when RF is hydrogen and A is C(0), then the

following compounds are excluded:



Addi tionally, unless otherw se stated, structures
depi cted herein are also neant to include conpounds
wo bas/0885i4 er only in the presence o f one or nBCEUS2004/033367
isotopically enriched atons. For exanple, conpounds
havi ng the present structures except for the
replacenent o f hydrogen by Qegge[iun1o r tritium or
the replacenent o f a carbon by a C - or Cenriched
carbon are within the scope o f this invention. Such

WitagBtHerwith
9 U\?:__'__ &) =Tt
Description of the | The ppresent
i nvention relates to conpoundslof Jformulja I : RB(n) |
or a pharnmaceutical lly acceptabl ésalt thereof,
wherein:- 20 - Ais|C(O , os . Rand R are
i ndependent |y sel ected frbﬁﬁH 1-C4) jal kyl , and
aryl , or may be taken togetRé&r~#0 formjfa
(C3- C8) syghwal kyl on heterocyclig Ris H, phenyi
{E-Chptkyl—oepti-onalt-y sgbstL&eied Wt h-a-substituéent
sel ect ed™YPhm ON, N ., crophegdmetyly ™ ss™ g o) eV
S
+— [ )—ci
N :
cyclobutyl H Cl phenyl
cyclopentyl benzofuran-2-yl 3,4-dimethoxyphenyl
(——O
",
: (<)2 - OMe
N
Ny
cyclopropyl iy, 4-chlorophenyl
Ph
A D)3
cyclopropyl! ‘ O ‘ phenyl
4-pyran or cyclohexyl diphenylmethyl 3,4-dimethoxyphenyl
4-pyran 2-furanyl 4-methoxyphenyl
4-pyran 5-bromo-2-furanyl phenyl
g s- N Me
cyclopentyl —w phenyl
4-pyran 1,4-benzodioxin-2-yl phenyl
4-pyran 4,5-dimethyl-furan-2-yl phenyl
cyclohexyl benzofuran-2-yl 3,4-dimethoxyphenyl
cyclopentyl diphenylmethyl 3,4-dimethoxyphenyl
o |
N
L
N
cyclopentyl e phenyl
cyclopentyl 5-bromo-furan-2-yl 3,4-dimethoxyphenyl




SO R6 COOH, COOR 6 , OR6 or phenyl optionally
substituted with Bis aryl or heterocyclic; Zis ;
wob@s®esisi4 s (Cl - C6)al kyli dene, -0- ((Cl-C6) alkgl/Us®n€)33367
, ((A-6)al kylidene)-0- , or a bond, wherein up to two
carbon atons in said alkylidene in L are independently
replaced with 0, S, or N;_Wjgs_aryl, heterocyclic,
or (C5-C7)cycloal kyl ; and n are independently O to 5
; and R and R are independently selected fromR or

whereini RL TS 0X0, [R6 05 _({RI-L4)_@Wéptpatic) =¥, 1—+s
O or ; Yis halo, Cﬂ,gA%m OH |SR6 S(OR 6 ,
SO R6 cyclogintyl NHR 6 N( X . N( [S ) COQtlenyi

COOR6 or OR6; Or 1We, Rt 8naeiarsn e
taken- 2 1 - together, r%'ﬁ?ﬁéﬁwﬁg?%ﬁened
et hyl e ®xy: is aliphaticthiaier ei n” ea¢h

cyclopentyl furany! phenyl

cyclq_pentyl B phenyl
4-pyranyl - 2-benzofuranyl phényl
4-pyranyi 5-bromofuran-2-yl 4-methoxyphenyl
cyclopentyl 5-bromofuran-2-yl phenyl
4-pyranyl 2-thienyl 4-methoxyphenyl
4-pyranyl diphenylmethyl 4-methoxyphenyl
cyclopentyl 2-benzofuranyl pheny
4-pyranyl 2-benzofuranyl 3,4-dimethoxyphenyl
1-phenyl-1-(4-isobutoxy-
cyclopentyl phenyl)-methyl phenyl
cyclopentyl 1,4-benzodioxin-2-yl 3,4-dimethoxypheny!

(viii) when R® and R® taken together form a cyclopentyl
ring, R® is hydrogen, A is C(0), and ring W together with RZ
and m is diphenylmethyl, then ring B together with (R®), is not
phenyl, 4-ethoxyphenyl, 4 -butoxyphenyl, 4-isobutoxyphenyl, or
4 -methoxyphenyl .

[0057] In one embodiment of the present invention, A is C(0).
Or, A is 80,.

[0058] In one embodiment, RE is hydrogen. Or, R® is C1-ca4
alkyl.

[0059] In another embodiment, R® and R®, taken together, form



conprises up to 2 substituents independently sel ected
fromRL , R4, or R5; is a cycloaliphatic, aryl ,
wedosnsssycl i c, or heteroaryl ring optionally cPOpPUSBNNE3367

up to 3 substituents, independently selected from or

RS ; RAisORS, OR6, OCC(OR6 , OC(OR 5, OC(OOR 6

, O(OR S5, O(ONR, C(OHNR) , CCAONRRS ),

SR6 , SR, SCOR6, S(OR5, SOR6E, SOR5, SO NR

, SONNR, SONRR6, SOR6, SOR5 , CCOR5 , C(O OR5

agﬂﬁax%yl SROR 6, C(CONR) C(O)N(R) = C(O)N(R
R6 NCOR JR6 | C(O)N(CRS? I%O)N c
(@SGORS ITRRBNOtBerNERBOYRBENt C 8 qqugg%;her, form

07 VRN T g BEARR i =

IR &y etHNR‘ C(@)ﬁR 5 5- é\IF&\eGék@)ﬁR Soyc IR IGGE) NERg .
Eé@O%NR , NR (0) (R5) CgO)N(gR[NR )NRR6,
ER5 apot hRy S@bRélmeRIFe ' SB RR $8 MR, form

R O G DN aKern e er
%%NRRG, NRSO(RSA\%l ﬂ%ﬁel\&% ""Na§ (B BBgether,

form a 6-membered cycloalkyl ring.

[0062] In another embodiment, W is an optionally substituted
indolyl, benzofuranyl, or benzothienyl. Or, W is is indol-2-
yl or indol-3-yl. Or W is benzofuran-2-yl. Or, W is
benzothien 2-yl. , ' _ _ .
[0063] 1In another embodlment W is an optionally substiﬁuted
pyrazolyl or 1ndazoly1 | o | | |
[0064] In another embodiment, W is an optionally substituted
pyrazol-3-yl or pyrazol-4-yl. Or, W is an optionally
substituted indazol-3-vyl.

[0065] In another embodiment, W is an optionally substituted
phenyl.

[0066] In another embodiment, W is an optionally substiuted
six-membered heteroaromatic ring having up to three
heterocatoms selected from O, S, or N. In certain embodiments,
W is pyridyl.

[0067] In another embodiment, Z is diphenylmethyl.

[0068] In certain embodiments, W is an optionally substituted
ring selected from furanyl, thienyl, isoxazolyl, or pyrrolyl.
[0069] In another embodiment, W is an optionally substituted
10-12 membered bicyclic, heteroaromatic ring. In certain
embodiments, W is an optionally substituted ring selected from
quinolinyl or cinnolinyl.

[0070] In one embodiment of the present invention, R® and RP
each is methyl.

[0071] According to a preferred embodiment, R8® is acetyl,



NNORR5 , NNORR5, or N(OR5 )R6 ;- 22 - is a
cycl oali phatic, aryl, heterocyclic, or heteroaryl
WO 20vg/0353pt | onal 'y conprising up to 3 substituePtHUS20R6033367
is Hor aliphatic, wherein R6 optionally conprises a
R7 substituent ; is a cycloaliphatic, aryl,
heterocyclic, or heteroaryl ring, .and each R7
optionally conprises up to 2 substituents
i ndependently chosen fromH , (C*-Cg)-straight or

Qfgmgbgﬂoaykybr,aiﬁyiéalféhygught or branched al kenyl
or al kynyl, ,2-nethyl enedioxy , , -ethylenedioxy, or

§]QAM9Qhﬂﬁuﬁth¢#mﬁﬂquﬂ theNnpresers 1ngaﬁglon3ﬁrovides a

ey

h NH
? ? 2?%0 reé? P? hg?g%? E %5%%g¥£g5atl %d d%§@@§e in a
ﬁﬁﬁhﬁlCXﬁbﬁptaprgathe)steprof)aﬂmpﬂﬁétérlﬁ@dtéaséﬁdaﬂammal a

0 rotectln rou [ 0053] The term "am no
Aobpoa P oS refgr Jh 28; o | Somatui cab) b Hont fant girpnt ion or

&hﬁﬁaﬂﬁ#a@@t§&&§P9egc&9p@aﬁlér@&f@ @iom dhe term

rotecting"” refers to en the designated am no. group
go'bﬂaé\héd?etf@ra'eﬂjlatsmﬂ@é: Hehealprgsens eebgdiment is where

Eﬁ@pA§@ Qngngrter mediated disease is selected from cystic
fibrosis, hereditary emphysema, hereditary hemochromatosis,
coagulation-cibrinolysis deficiencies, such as protein C
deficiency, Type 1 hereditary angiqedema,‘lipid processing
"defiéiencies; such“as familiél hypercholesteroléhia Type 1
hchylomlcronemla, abetallpoprotelnemla,‘lysosomal storage.
diseases, such as I-cell disease/Pseudo-Hurler, secretory
diarrhea or polycystic kidney disease, mucopolysaccharidoses,
Sandhof/Tay-Sachs, Crigler-Najjar type II,
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, 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,



Exanpl es of suitable am no capping groups are _

described in T . . Geene et a ., Protective Goups in
war@ansssiSynt hesis, 3d. Ed. , John Wley and SerisUs2004/033367

(1999) ; L . Fieser and M. Fieser, Fieser and

Fieser's Reagents for Organic Synthesis , John Wley

and Sons (1994) ; L . Paquettezzed. Encyclopedia of

Reagents for Organic Synthesis , John Wley and Sons

(1995) and are exenplified in certain of the specific

doyrpeye ddi sisesk | not hé fodremend i dsed H054] I n certain

ot her enbodi nents in the conpounds of- 23 - fornula :

a) when Ais (O , L is a bond, Z ishphenylthR and R

[ c nyl e
O o ho oy T PP RRSR RS, Hebpofl" o8 et d*PpR 8Fease i
G¢E. phenyl, R and R taken together is cyclopropyl B s

phenyl, then R s not hydrogen c) when Ais C(O, L is

a bond, Z is benzofuranyl , R and R taken together is
nerQpeAhwtheB efbphen¥ht bhephR b§e§9£tn?ﬁpgﬁylgﬁ)prov1des a
when A s L. is a bond, Z.is phenyl
f%ﬁ(é‘??%ﬂ@ﬂ?ér comRRe iddan dommE isiglesny| . R s

a. a compound of the present invention;

b. a pharmaceutically acceptable carrier; and

c. an additional agent selected from a mucolytic agent,

bronchodialator, an antlblotlc, an anti- 1nfect1ve agent, an
Janti—inflammatory agent, CFTR modulator other than a compound
'of the present 1nventlon, or. a nutrltlonal agent

[0076] Another embodiment of the present invention provides a
method of modulating ABC transporter activity, comprising the
step of contacting said ABC transporter with a compound of the
present invention.

[0077] A preferred aspect of this embodiment is where the ARC
transporter or a fragment thereof is in vivo. Another
preferred aspect of this embodiment is where the ABC
transporter or a fragment thereof is in vitro. Another
preferred aspect of this embodiment is where the ARC
transporter is CFTR.

[0078] 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
formula (I). The term "functional ABC transporter" as used
herein means an ABC transporter that is capable of transport
activity.

[0079] According to a preferred embodiment, said functional

ABC transporter is CFTR.



hydrogen, then Ris not chloro; e) when As (O , L s

a bond, Z s uranyl , R and R taken together is
waeywsopeiM yl, B is phenyl, R s nethoxy, then RCEHUSN4/033367

bromo; f) when Ais C(O, Lis a bond, Zs uranyl , R

and R taken together is cyclopentyl, B is phenyl, then

Ris not hydrogen; and g ) whenp-Ais (O , Lis a

bond, Z is phenyl, R and R taken together is _

cycl ohexyl, B is phenyl, Ris nethoxy, nis 2, Ris

MiotoBO) tAEH: héSr r@ﬁb@dlmé@@@ﬁ 11 GoFd Sd i %%%SPIOVldES a

of conpounds of the present invention, when
é&éhfp§ Hé@hyp mﬁaﬁgrhvérégénacénHlAY|charhEﬁytranhpnrter or

BNeraGheft RO-SRUROUNTE 3181 BKECUICdantt B9 YRR ok in vivo,

pypmazrisidgl:H) one-5-yl- 24 - pﬁ;ﬁ9| 4- chl or ophenyl
or . 4 Chlorogg%g%gltlon comprising a compound of the present
invention; and
b. instructions for:

i) contacting said composition with the biological
sample; and

ii) measuring activity of said ABC transporter or
fragment thereof
[008i] A preferred aspect of thlS embodlment is where the ABC

transporter is CFTR.

3. Description of Exemplary Compounds

[0082] As described generally above, for compounds of the
invention, R® and R® are independently selected from H,
Cisalkyl, and aryl, or may be taken together to form a
(C3-C8)cycloalkyl; B is aryl; and Z is (C1-C6)alkyl, aryl,
(Cl-C4alkyl)aryl, C5-C7cycloalkyl, or ((C1-4)alkyl)
Cs.7cycloalkyl.

[0083] A preferred embodiment of the present invention is
where A is C(0), and L is a bond.

[0084] A preferred embodiment of the present invention is
where R® and R taken together form (C3-C8)cycloalkyl.
[0085] A particularly preferred embodiment of the present
invention is where R® and R® taken together form cyclopentyl.
[0086] Another particularly preferred embodiment of the
present invention is where R® and R® taken together form
cyclohexyl.

[0087] A preferred embodiment of thelpresent invention is

where R® and R taken together form a heterocyclic.



4 -chl oropheny MeHN O [0056] In an alternative

enbodi nent, the present invention provides a conpound
wobkookosssid a | : R RB(). Il or a pharnmaceuti cal PgT/US2004/033367

acceptable salt thereof, wherein: Ais C(O or SO; R

and R taken together forma 3-6 nenbered cycl oal kyl

ring or 4-pyranyl ring,- Ri-s3d - (O -C4)al kyl

optionally substituted with a substituent sel ected

from(d-C4)al kyl selected CN, , CF3 , OCF , OH SR6 ,

[808BR GA,péiﬁfﬁhlaﬁly}préiaiiéﬁ ,enli ioerphesfyIthe present

sopLienall v subet Lot i Re B s el Z(m 218

c@QEQQﬁCEhﬁonMEﬁEELCRCQhuiIQ taken together form 4-pyranyl.

[0089] Yet another particularly preferred embodiment of the
present invention is where R® and RP are H.

[0090] Yet another particularly preferred embodiment of the
" present invention is where R® and R® are methyl.

[0091] A preferred embodiment of the present invention is
where B is aryl.

[0092] A particularly preferred embodiment of the present

invention is where B is phenyl.

[0093] A preferred embodlment of the present 1nventlon is
1where zZ 1s aryl | .

[0094] Another preferred embodiment of the present invention

is where Z is pyridinyl.

[0095]) Another preferred embodiment of the present invention

is where Z is phenyl.

[0096] Another preferred embodiment of the present invention

is where Z is benzofuran.

[0097] Another preferred embodiment of the present invention

is where Z is benzothiophenyl.

[0098] Another preferred embodiment of the present invention

is where Z is indolyl.

[(0099] Another preferred embodiment of the present invention

is where Z is pyrazolyl.

[00100] Another preferred embodiment of the present

invention is where Z is furanyl.

(00101] Another preferred embodiment of the present
invention is where Z is quinolinyl.

[(00102] Another preferred embodiment of the present
invention is where Z is isoquinolinyl. |

[00103] Another preferred embodiment of the present



tricyclic heterocyclic or heteroaryl ring; and n are
i ndependently O to 5; or Z is diphenyl nethyl wherein
weamb/ogdsenyl has up to 5 R is substituents; anelcRUsS2vd4/633367
are i ndependently selectedfrole, R2, R3, R4, or
R5 , wherein: Rl is oxo, R6 or ((C1-C4)aliphatic) -Y;
nis O0or 1; Yis halo, N%CF,CI:F,O—LS%,
S(O)RGSORG,NH,NHRG,N( %RR8,COO—|,COO?60r
or two Rl on adjacent ring atoms, t aken
, 1fOr, t:hyl ,2-ethy|enedioxy;
s a p%ﬁlat |sgvm réererﬁfﬁt%acf%%q{tl onzﬁ I'y conprises up to
D otadt i t @Ent&&pamw_élyd@ﬁdf}eﬂelde@ﬁr%dfthtRbf, tliﬁé present
or RS ;. R3 C|Qa|lphatIC ar , etgrocclljc
SO ey Ty o8 SR o s epdaR’ taken
tsjgl@%wetxuef@,tr% d @?@ggntly sel ect ed from Rl , R2 R4
R5;R4|ng<2Eq OC(OR6 , OCC(ORS5 ,
[@@(.L@)BQR 6 Anobbeo) @spgc@@(l@w@me)ferr@( ENNEOR1meOE( OsN(vRere B

1@5 substituted phenyl.

[00106] ~ An especially preferred embodiment of the present
invention is a compound where Z is benzofuranyl, R® and RP
taken together form cyclohexyl, and B is a substituted phenyl

as represented by formula II:

ITIT;
or a pharmaceutically acceptable salt thereof;
wherein:

R* is independently selected from (C1-C4)alkyl,
(Cl1-C4)alkoxy, and halo, particularly methyl,
methoxy, F, or Cl;

n is 0 to 4;

R is independently selected from halo, and
(Cl1-C4)alkoxy; and

m is 0 to 5.

[00107] In a preferred embodiment of the compound of formula
III, m is 3, and R? is fluoro or a methoxy moiety.

Exemplary compounds of the present invention are shown below



SR6 , SRS, S(OR6, SSORS5 SOR6, SOR5S , S NR) ,
SNR), SONRRE, SORE, SORS , CCOR5, C(OOR
WO206@BR1H6 , C(COOR 6, C(ONR, C(ONR, CEMRRE033367
) AONOR RS CCONORGE , CONOR)RS , C(ON(OR R5

, C(NOR)R6 , C(NORR5 ,- 26 - C(NOR)R6 , C(NOR )RS5

, N(R) , N(R) , N(RR6 ) NRGORS, NRC(OR 6 ,
NRCCORG6, NRCORS5, NR JOR 6 NR C(OOR 6 , NR
CCOOR5, NRCCOORS5, NR(ON(Rs) , NRCONR R6
inMR¥D3 {R5 ) . NR CCONR, NR QCONR R6 , NR (0)
RS%@, NRSORG , NRSOR5, NRSOR5, NRSOR6 , NR
%@N b ) TahResSO (R6 ) , NRSONRR6 , NR SON(R, NR
SO NR R6 , NRSG#R5)—NE ; ;

YRS , or N(OR™P4| . R5 is a cyEpmegupbhatic, aryl |
heterocyclic| or heteroaryl ring, optionally
conprising up to B Rl substituents; R6 is H or
al i phatic, whereih R6 optionally conprises a R7
substituent;| R7 is a cycloaliphatic, aryl,
heterocyclic, or heteroaryl rigg,,and,eagh R7
optionally cpnprises up o '

CHy

~—

D\O
&




to 2 substituents independently chosen fromH
(Cr-Cg)-straight or branched al kyl, (C -Cg) straight
woeoobnzssched al kenyl or al kynyl, 1, 2-net hyl enerPliDK§2004/033367
1, 2-et hyl enedi oxy, or (CH) -Q is selected from hal o,
CN, NO, CF3, OCF3 , OH, S-aliphatic, (0)-aliphatic,
S -aliphatic, NH, N (aliphagig? . (aliphatic) ,
(aliphatic) 8 NHR8 , N(R) , , C(OO (aliphatic) |,
or O-ali rhatic; and R8 is an am no protecting group,
provi ded t hatzz _I**(l) wWEen-Ra yu;:“{rhj‘%
forma 4-pyr =*§"p|’i| ng Ris h\/dr gﬂ’@?ﬂfo‘m% R Ao T
ring VVtogetner wth R and is 2-am no- pyra2|n 3-yl,
then ring B together with (R) is not phenyl,
4- et hyl phenyl, 4t chl orophenyl 3-f|uoropheny| , |4 -
nmet hoxypheny| , 2|, -difluorophenyl, or - |uorophenyl
; (ii) when R and|{ R taken together forma cycl ohexyl
ring, Ris hydrogen, Ais C(OQ, and L is
2- met hoxy-pyridint3 -yl ) B together with (R
) is not phenyl; {iii) whe ken toget hef
forma cycl opugyl | ring R dr otre [
ring Wtogether wth
, 8-tetramet hyl - 6- hydr ox¢2H-| - beRzopyr an-2-yl




then ring B together with (R) is not 4-
[(imno-thien-2- ylnmethyl) am no] phenyl ; (iv) when R
wanasestsaken together forma cycl opropyl ring, PE/US2004/033367
hydrogen, Ais C(O , and ring Wtogether with R and m
I's , 5-di hydro-4-hydroxy-I-nethyl -5-o0xo-1H pyrrol -3-yl
, then ring B together with (Ry} is not phenyl; (v)
when R and R taken together forma cyclopropyl ring, R
is hydrogen, Ais C(O, and ring Wtogether with R and
is 2,3,4,9-t¢] f
-(2, 6 dii sop « )
ring B together wth (R) is not 4- chlorophenyl ;
(vi) when R and R taken together forma cycl opropy
ring, Ris hydrogen, Ais C(O , and ring Wtogether
wth Rand mis ,[LO-di hydro-9-oxo-acridin - 3-yl ,
then ring B fogether withy(R) 4- chl or ophenyl |;
(vii) when Ris hydrogen'and > C(O , then the
fol |l owi ng coppounds are eX led>~ 2 8 - and N 4-pyran
OVe phenyl 4rpyranh di phenyl neghyl wphenyf

5 | 0=$=0




/I -d cyclobutyl | phenyl cycl opentyl

benzof uran-2-yl 3, 4-d net hoxyphenyl cycl opropyl
wda2bhsssophenyl cycl opropyl phenyl -pyran or cRct/okmayd33367

di phenyl net hyl 3, 4-d net hoxyphenyl 4-pyran 2-furanyl

4- met hoxyphenyl 4-pyran 5-brono-2-furanyl phenyl

cyclopentyl phenyl 4-pyran ,4-bgnzod ioxin-2-yl phenyl

4-pyran 4,5-d inethyl-furan-2-yl phenyl cycl ohexyl

benzof uran-2-yl 3, 4-d nethoxyphenyl cyclopentyl

di phenyl met hyg TEen Rem de|openty|

cycl opentyl % . QXY

p'nenyl
‘ 2

9 - cycl opentyl phenyl 2-furany|, 5—ethyI7furan 2-y|,
2- 4-pyran thienyll, phenyl cyclopentyl furanyl phenyl
o or \
u,c/o
HN O
o
7 by
07 N
A
¥ PNy
0
o




cycl opentyl
phenyl 4-pyr
W@ Y5085 Y|

Ove phenyl 4-pyranyl
anyl 5-bronofuran- 2-yl
5- br onof ur an- 2-yl

phenyl

2- benzof ur anyl
4- et hoxyphenyl
4- pyr anyPCT/US2004/033367

2-t hi enyl

4- met hoxyphenyl

4- pyranyl di phenyl net hyl

4- met hoxyphenyl cycl opentyl 2-benzofuranyl phenyl
4-pyranyl 2-benzofuranyl 3, 4-digget.hoxyphenyl

1- phenyl - 1- (4-i sobut oxycycl opent yl phenyl)-nethyl
phenyl cyclopentyl 1,4- benzod|OX|n 2-yl

3, 4- di net hoxyghen IR "R Takem toget her
form a CyCl Opcnt‘yvl . 2 h] "*Uﬂan A js (YO‘ and
ring Wtogether with R and i's dlphenylnethyl t hen

ring B together w
4- but oxypheny

4
)

. [0057] In one e

is C(O . Of Ai

hydrogen. O] Ri

enbodi nent, R and
9

th (R) not phenyl,
1- i sobut oxyphenyl ,

4- ethoxyphenyl,

or -nmet hoxyphenyl

rbodi nent of the present inventign, A
5 SO . [0058] In one enbodinent, Ris
5 Cl-C4 al kyl [0 I n anot her

orm 3 0 -

R, taken togeth

10




a 4-pyranyl ring. [0060] In another enbodi nent, R and
R, taken together, forma 3-6 nenbered cycl oal kyl

WO 20vg/033si4 one enbodi ment, R and R, taken togepdiBU$S2004/033367

forma 5-6 nenbered cycl oal kyl ring. [0061] In another
enbodi nent, R and R, taken together, forma
S-menbered cycloal kyl ring. O 4qR.and R, taken
together, forma -nmenbered cycloal kyl ring. [0062] In
anot her enbodi nent, Wis an optlonally substituted

i ndol yl , befzof, Aranyt —;,  of D nzol nzenyt O~ Wi s
is inéoI-Z- ;%WP#Jndéy 3-yl, r? quas hpx7nf uran-_| -yl

. O, Wis bgnzothi en-2- yI . [0063] In another
enbodi nent, Wis an optionally substituted pyrazolyl
or indazolyl|. [0D64] In another enbodi nent, Wisjan
optionally substituted pyrazol-3-yl or pyrazol-4-yl
O, Wis an pptiopally substituted indazol-3-yl

[ 0065] In anpther|enbodi ment, Wis an optionally
substituted pheny| . Inoanother enbodi nent | W
is an optionplly pubd (- menber ed _
het er oar omat | ciripg ‘, 0o to Fyee ™~ hkat er oat ong
selected from, §, \ In ce enbodi nent s|

CH,

12 HyC o




Wis pyridyl . [0067] In another enbodinment, Zis

di phenyl net hyl [0068] In certain enbodi nents, Wis
wa@mospsisonal |y substituted ring sel ected fromRCEDY1004/033367

thienyl , isoxazolyl, or pyrrolyl . [0069] In another

enbodi nent, Wis an optionally substituted 10-12

menbered bicyclic, heteroaromatgc ring. In certain

enbodi ments, Wis an optionally substituted ring

sel ect ed fronqu|noI| | or cinnolinyl. [0070] I n one

enbodi ment  ofl2 A L AL I 4 R each

met hyl . [OO““”‘T” do 3 by
R8 is acetyl, aryl sul fonyl or al kyl sul fonyl
[0072] Anot her enbodi nent of the present invention

provi des a net hod

of treating an ABC transporter

nmedi at ed di sease iln a manmal, conprising the step [of
adm nistering to said mammal a conposition conprisfing
a conmpound off the|present invention or a
pharmaceutical ly dcceptable sal t theweof [0073] A
preferred aspect of 9} ,o|nent I s wherje
the ABC transpd?ter T osel ect ed flr om

cystic fibrosis, -2
henochr omat 0$i s, ¢oagul ati on-ci bri nolysi s
deficiencies, such as protein C

14




deficiency, Type 1 hereditary ang
processi ng deficiencies,

why@ensidsod est erol em a, Type 1 chyl
abet al i poprot ei nem a, |ysosonal
as |-cell disease/Pseudo-Hurler,
pol ycysti c ki dney di sease, muc
Sandhof / Tay- Sachs, Crigler-Najjar
polyendocr|nopathy/hyperlnsulenla
Lar on dmarflﬁ; ‘ :,

o

st or agedi seases,

n?mp und’

i oedema, |ipid

such as famlia

om cr onemn a, PCT/US2004/033367
such
secretory diarrhea or

| ysacchari doses,

type |1,
D abetes mel i tus,

T ency, pr T ITED
asis CDG type

hypopar at hyrgiz¢ \

heredi tary enphysens, congenltal
osteogenesi § i npgrfecta, heredita
hypof i bri nogenem
(D), neurophysedl DI, Neprogenic
Toot h syndrdme, Rerlizaeus- Marzba

neur odegener|ati vg di seases @ a
Q=AY

di sease, Parki nsgn's di sea
sclerosis, progregssiv
di sease, se\erial '
asuch as Hunti ngt
spi nal and RQul bar
pal | i dol uysifan,
Spongi f orm gncephal opat hi es, such
Creut zf el dt -|Jakoh di sease (due to
processi ng

on,
muscul ar afrop

a, ACT deficiency,

and Myot oni c dyst

hyperthyroidisn]
ry
Di abet es i nsi
DI, Charcot- Mar
cher di sease,
s Al zheiner's
otrophic latera
ﬁ;' asy, Pick's
ogi cal di sor
ar ataxia type
nt at or ubal
y, as well
45 Hereditary
Prion protein

Her s

a

d'-‘z

ey
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def ect)
syndronme, COPD, -
wole@eassi4 [ 0074] An especially preferred nmet hoRCT/8S2004/033367
where the disease is CF
t he present
conposi tion conpri sing:

, Fabry di seas
32 -

i nventi on

St raussl er - Schei nker
or §jogren's

e,
dry eye di sease,

[ 0075] Anot her enbodi nent of
provi des a pharnmaceutica
a . a genpound of the present

invention; b . a pharmaceutically acceptable carrier;
and ¢ . an additional agent selected froma nucolytic
agent, broncfodiglator; —an antih |ot|g an )
anti-infectiyelagent. a.n___ahfl Srompound tor y._agent |CFTR

nmodul at or ot
i nventi on,

o

nan a
utrit
f t he

compound of the present
i onal agent. [0076] Anot her
hod

enbodi nent o
of nodul atin
step of cont
compound of
aspect of th
or a fragnen
aspect of th
or a fragnen
aspect of th

present

i nvention provides a net

g ABC transporter activity, conprising the
acting said ABC transyp er with a

l he present inventionl [9077] A prefenred
s enpodi nent is where {he ABC transporter
I thefeof is in vivo. Ahother preferred
stenpodi nent is mherr the ABC transporter
t thefeof is in vi%®gewAnother preferied

s enpodi nent i s wh re the ABC
S
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transporter
alternative

w@20usbbssdd of

transporters
step of cont
formula (I).
used herein
of transport
enmbodi nent
33 - [0080]
i nvention pr
activity of
a bi ol ogi cal
a conposit
i nvention; a
sai d conpos
measuring ac
t her eof

is CFTR. [0078] According to an
enbodi nent, the present invention provides

i ncreasing the nunber of functi onetT/B&004/033367
in a nenbrane of a cell, conprising the
acting said cell wth a conpound of

The term "functiopgl _ABC transporter” as
nmeans an ABC transporter that is capable
activity. [0079] According to a preferred

i s unctional ABE, T ransporter |s Uk?R -
;_I\-JrP?# r_enbodi-nent &'orp unn pr esenf- -

“IA
T TSI TrE1t

pvides a kit for use in neasurlng t he
a ABG transporter or a fragment thereof
sanple i vitro or in vivo, conprising:
on cpnprising a conpound of the present
nd b instructions for: i) contacting
tion with the biological sanple; and ii)
tivity of WAB tran ter or fragment

0

in
a

L
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[0081] A preferred aspect of this enbodi nent is where
the ABC transporter is CFTR 3 . Description of
wex@spssiy Conmpounds [ 0082] A s descri bed genepe@t/ig2004/033367
above, for compounds of the invention, R and R are
i ndependently selected fromH , G -4alkyl, and aryl ,
or may be taken together to forp a (C3-C8)cycl oal kyl ;
Bis aryl; and Z is (Cl-C6)al ky aryl ,
(d -C4al kyl)aryl C5 C7cyc| oal kyl , or ((d-4)al kyI) C
cycl oal kyl {.0083] '
present invent l%n : ~
bond. [0084] A preferred enbodi rrent of t he present
invention is/where¢ R and R taken together form
(C3-C8)cycl oal kyl |. [0085] A particularly preferred
embodi ment of the|presentutpvention is where R ang R
taken together form cycl ope tyl . [0086] Another
particul arly|preferret-e el (ment of the present
i nvention is|where R and ken to her form
cycl ohexyl . |[008}] .A pre d ,érrb ent of the|
present invehtkpn|is where R ghd “R-faken together {form
a heterocyclic.- B 4 - [0088] °A partjcul arly preferred
enbodi nent of the|present

22 O




invention is where R and R taken together form pyranyl
In certain enbodi nents,

wo pysasssi4a [ 0089] Yet another particul arly preper/vsmo4/033367
enbodi nent of the present

are H .

enbodi nent of the present
[0091] A preferred enbodi nent of the

are met hyl

present invent

particularly
i nvention is
enbodi nent of
aryl . [0094]
pr esent
Anot her

enbodi nent of
benzof ur an.
present inve
[ 0098] Anoth
i nvention

i nvention
preferred

i on

Ol
t he

Anot her preferred enbodi nent of the
IS where Z is pyridinyl

enbodi nent of the present
is where Z i$ phenyl. [0096] Another preferred

t he

[ 0097]
ht i on

is where Bis
] :;%,

pr esent

R and R taken together form

invention is where R and R

[ 0090] Yet another particularly preferred

i nvent4 an is where R and R

[0092] A
fe present

A A

i nvention is where Z is

T

aryl .

[ 0095]

i nvent|i on

enbodi nent of] the
gnzZot hi ophenyl

of the present

unventlo!lis where Z is

24
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IS where Z is indolyl . [

enbodi nent of the present
W@ P008/0835y4

t he present

is where Z is quinolinyl
enbodi ment of the present
i soqui nol i nyl

. [00103] Anot her

0099] Anot her preferred
i nvention is where Z is

[ 00100] Anot her preferred enbodi neeit/Us4004/033367
invention is where Z is furanyl
Anot her preferred enbodi nent of the present

[ 00101]
i nvention
[0Q102] Another preferred
invention is where Z is
preferred enbodi nent

of the prese@

.o 35 - TV el 0.
T

SoliETe Z 15 1S
- ' ment

ci nnolinyl. [f
of the presgnt
and R and R
Anot her espaci al

04} —An—especi-c
i rfjvention is where Z i s benzofuran
t aken together form cycl ohexyl

y preferred enbodi nent

[001
i s where

a substituted phenyl

[00106] An especially pref

yl
D5]
Bis
erred

enbodi ment qf the present
where Z is benzof|uranyl,

cycl ohexyl,
repr esent ed

and B is i\substk;uteq phenyl as
by fqr Ny,_n¢R) O .
25 | Y N New,
o]

i nventiofnis a conmpound

R and R takRen together florm

H
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m R ) in; or a pharmaceutical ™ acceptable salt
thereof; wherein: R is independently selected from

w@ 8bsasypad kyl, (CLl- C4)al koxy, and hal o, parti ceCEUE2004/033367

met hyl, methoxy, F, or d; nis Oto; Ris

i ndependent|y selected from hal o, and (d - C4) al koxy;
and is 0 to 5. [00107] In a _pieferred enbodi nent of
the conpound of formula Ill, mis 3, and Ris fluoro
or a nethoxy noiety. Exenplary conpounds of the

pr esent inver]f;‘ Ny ar e. ShO\Nn DE| ln |aD| e
[00108] Tabl \E‘quﬁ)d;]# f"nr‘hrlﬂ f"nlnr'r\nl|nren‘)lPIPJ‘l::;:q '(" f PJ\
e,
o]
O
)
27 ~o N N
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/2 J1 MC 37 - Cnpd # Coriipound- 38 - GmpdJ O= S =
OHC 39- MConmpound HCG 4 0 - Crmpd# Conpound 10

Woh@5/08514 - Crpd # Conpound 11 12- 42 - Ciopd “P@Q/USPONB3367
| 13 14- 43 - _'- Conpound 15

- 50 -

CHy

30




16- 44 - ipd Conmpound 17 H, 18- 4 5 - Crpd # Conpound

19 20- 46 - Cpd #n C- 21 22" CM- 47 - " ' '
wob@bnopssuhd 23 24- 4 8 - Cnpd # Conpound 25 % PCTZHS2004/033367

CH 26- 4 9 - p Conpound

- 51 -

NH

31
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MC 27 28- 50 -
, C NH 31 CH,
WO 2005/035514

Cnpd # HX 29 30- 51 -
CH 32 N4 52 -

"AConmpound CH,
d Conpound H, 33 CH, 34

PCT/US2004/033367

- 52 -

cH
o}
He”
T
33
o
O\Q
o
r‘+—r
F
o
cH,
34 My
o 0 — cH,




- CH - 53 -
Cnhpd# " Conpound. MC 37 H
WO 20850355Coni pl),u 39 40

Gmpd # Conmpound 35 X,

CM 36 CH, -
CHCHGC

- 53 -

38 N N CH, -

54 -
55
PCT/US2004/033367

Com p ound
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CM N 56 - gnpd # Conmpound , CH HC, .
57 - Cnpd* Compound CM M C43 ' CMCM MC 44- 5 8 -

w@@d/035514 45 0. N

- 54 -

4 1 CH C 42-

PCT/US2004/033367

cHy
o
o
H,e”
137 Wt
o /I
.
[e] H
u,c/kcu,
e
o}
o
Hye
38 "
W
0 /I
J
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CH H
48 MC- 6 O -

WE0Up/088504 .

~ 46 HHC CH, -

| 39"

J f Compound 49 M 50- 6 1 -
51 Y 52- 6 2 -

59 - i

MC47 HC- CM CM
<I npd" #
Cnpd # PCT/US2004/033367
- 55 -

CHy
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53 - MC54- 6 3 -
56- 64 -
WO 2005/035514

CH HCGCM 55 CM CM MC CM

Conmpound CH, 57 CM . CH, H, C 58 .

- 56 -

CH '- 65
PCT/US2004/033367

- Compound ¢ -
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CmpdJ# Conpound . CH C59 CH C- 60 NCH, - 6 6 -
Chpd' # Conppuira i MC 61 cx. X, 62- 6 7 - i nmpo n 63
w®4008l0&3414 | - 6 8 - Conpound . PCT/US2004/033367
- 57 -
o/cu,
u,c/o
. et
43
o ~
o |
[o] N
ﬂ;cﬁ.cu
O/Cﬂl
u,c/o
44 W
o s
|
N




65 66- 6 9 -
cM 70 MC --

}pd*# Conpound 67
71- Vpoiindt 71 72 CH CM-
WE0vp08sstH 73 74 H,

- 58 -

MC 68- 70 -

69 MC
72 -
PCT/US2004/033367
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75- 73 - Conmpound ??f 76- 74 -
CH, 79- 75 - 80- 76 --
wO 8005/083%i4 cl i conpound 86 87- 7 9 -

yf egnpound 91- 81 -

o pound 78 " HC - -

77 - flfycfinpound 84 85 en, -

1 89 90-P@0US2004/033367

- 59 -
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npound CM 93 94 CM- 82 - 95 . CH, MC 96- 83 -- 84 -
iipound 99 CM 100- 85 - p # Conpound MC . 101 102- 8
W®20050853a4 # | psonpound 103 M C H, PCT/US2004/033367

- 60 -
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104- 87 - shipu C 105 106 MC O CM- 88 - - 107 108
CH C CH, [00109] The conpounds of the present

WO nensisen can be prepared by net hods wel | know@m/vseovhess3se?
art. An exenplary - method of produci ng conpounds of
the present invention is shown below in Schenes 1-3.
[00110] Schene 1 below illustrates an exenpl ary nethod
for produci ng am ne internediat 5 Tor compounds of the
present invention wherein R and R cyclize to forma
ring:- 8 9 - gCn\Ch T NH

empdii: o -0 uComp“ound--w,

51
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i) XCH (CH)n X,

to 4)

i) LiAH,

NaH, THF (X is O,

et her

Br, I; n
[00111] An optionally

is 1

weubsnssut ed (RY) 2-phenyl acetonitrile i s reackeEmusaon033367
an appropriate dihal o-al kyl conpound, sodi um hydri de
or the like, in THF or a simlar solvent. The
resulting spiro conpound is r%%%ted with [ithium
al um num hydride or simlar Tetducing reagent to
provi de the desired cyclic amne. [00112] Schene 2
bel ow i | | ustpre i
am ne i nt er net i

: ; erein
R and R do not cyclize to forma ring. [00113] Schene
2: Ri) RXfolljowed by R X, NaH, THF (X is d,| Br,
) ii) LiAlH , etlher [00114] Schene 3 below illstfates
an exenpl ary nethod for producing certain conpounds of
the present |i nvention using the ai"w i nt er medi atles
of, e.g., Sghene |1 and Schene 2 apovg.- 9 0 - 1")| H
(i) &t N, CH CNjor DV, HATU, R RYH (am ne
internmedi ate from
53
0/ CHy
u,c’o
54 g &
) ~
|
O H
u,c/Lcu,




Schenme 1 or Schene 2 above) (ii) KHMDS, Tol uene or
DMF, R H [00115] According to another preferred
wenedsssent, the ABC transporter medi ated di SeBSBUSB04/033367
selected from Cystic fibrosis, COPD, Asthma, chronic
pancreatitis,
Heredi tary enphysemn, Hereditary;
Coagul ati on-Fi brinol ysis deficiencies,
C defi ci ency,
processi ng def
hyper chol est €

pneunoni a, polycystic ki dney di sease,
henochr omat osi s,

such as Protein
Type 1 hereditary angloedena, Lipid

Abet al i popr ot
as |cell

ei nem a,
di sgase/ Pseudo- Hur | er,

Lysosonal

st orage di seases,
Mucopol ysacchari do

Sandhof / Tay- Sachs

Crigler- A\la‘jfar type 11,

Pol yendocr i ngpat hy/ Hyper i nsuj em a,
Laron dwarfi gm N@Ieopgro
hypopar at hyrai di sm Mel ano
with the |attler cliass of ER
CDG type 1 Hereditary enmphysens,
hyper t hyr oi di|sms (st eogenesi s-

9

e defi ci ency,
The di seases associ a
unction are G ycan

Di abetes mel |it
Pri mar

ageni t al
- inperfecta,

such

S€S,
us,

t ed
0Si S

Heredi tary hypofi bri nogeneni a,
Di abetes insifpidus (D), Neuropﬂysel
DI, Charcot-Marie|Tooth syndroneg, -,
Per | i zaeus- Merzbacher dlseasg3\T/J

CH,

Nepr ogenii c

56




neur odegenerati ve di seases such as Al zhei nmer's
di sease, Parkinson's disease, Anyotrophic |atera

WG edoensssis, Progressive supranucl ear plasy, Pip&l/8S2004/033367
di sease, several polyglutam ne neurol ogical disorders
such as Huntington, Spinocerebullar ataxia type |
Spi nal and bul bar nuscul ar atrophy Dent at or uba
pal |i dol uysi an, and Myotoni c d§ trophy, as well as
Spongi f orm encephal opat hi es, such as Fbredltary
Creut zf el dt - p3ag de-
processi ng deHERE RO e S SRPY i
St raussl er - S¢chei nker syndrone. [00116] Nbst
preferably, the ABC transporter nedi ated di sease i|s
cystic fibrosis. [00117] Another enbodi nent of the
present invention provides g fethod of treating a
di sease sel e¢ted 1ron1cyst|c fibrosis, COPD, asthmma,
chroni c pancyeatitis, «pneyroni a, polycytlc ki dney
di sease, Hereditary enphy Hereditary
hemobchr omat osi s, {oagul ati O pri nol ysi s
deficiencies] such as Protein QG def@0|ency, Type 1
heredi tary apgi oefdema, Lipid proc935|ng defi ci enci|es,
such as Fam |ial hyperchol esteraq a, Type 1
chyl oni cronefi a, Abetal i poprot €' ne Lysosonal
storage di sepses, |such as Icell dj.2 / Pseudo- Hur
Mucopol ysacchari dpses, |

er,

CH,y

e
HyC
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Sandhof / Tay- Sachs, Crigler-Najjar type |1

Pol yendocri nopat hy/ Hyperi nsul em a, D abetes nellitus,
waaoosn3sdnar fi sm Myl eoper oxi dase defi ci ency, PrCTrES2004/033367

hypopar at hyroi di sm Mel anoma, d ycanosis CDG type 1

Hereditary enphysema, Congenital hyperthyroidism

Ost eogenesi s inperfecta, Heredigary

hypofi bri nogeneni a, ACT deficiency, Diabetes insipidus

(D), Neurophyseal DI, Neprogenic DI, Charcot-Mrie

Toot h syndr orffg ="PgTrT |zaeus Nerqpacner unbeaae =92 -

neur odegener afieldi seases such MPONY hoi ert s

di sease, ParKi nson's di sease, Amyotrophic latera

scl erosi s, Prlogregsive supranucl ear plasy, Pick's

di sease, several polyglutam ne neurol ogi cal disorders

asuch as Huntli ngt gn, Spingeesebul | ar ataxia type |

Spi nal and byl bar {nuscul aj atrophy, Dentatoruba

pal | i dol uysi an, ar ﬁwﬁ gy, C dystrophy, as well as

Spongi f or m encephal opat such as Hereditary

Creut zf el dt - Jakob |di sease¥” Fgbry diseage, or.

Straussl er- $chiei nker syndro conprl rthe step of

adm nistering to & mammal an ef¥f ects unt of a
conposition ¢onpriising a conp ,ccordlng to the
present invemtion| [00118] AcCCor i to a nore
preferred enﬁsdinvnt t he di seas o treated is
sel ected from Tangi er' s di sease, ey
O/CH,
e
HH
) “\




stargardt disease 1, age rel ated macul ar dystrophy 2 ,
retinintis pignentosa, bare |ynphocyte syndrone, PFIC

WQ 2@8@388584 progressive intrahepatic chol est asi BERU$2004/033367
Dubl i n-Johnson syndrone, Pseudoxant homa el asticum
cystic fibrosis, famlial persistent hyperinsulinemc
hypr ogl ycem a of infancy, adrenol ecukodystrophy,
sitosterol enia, chronic obstt R&ive pul nonary di sease,
asthma, di ssem nated bronchiectasis, chronic
pancreatltls.uf
pneunoni a . ; { 48 AR
preferred enbodln-nt, the ABC transporter nedi atef
di sease is decretlory diarrhea, COPD, or polycystig
ki dney disegse in a manmal . [00120] According to gn
al ternative |prefgrred enbogdiment, the present
i nvention priovides a method of treating cystic
fibrosis or |secretory.di-agrrea conprising the step of
adm nistering to sdid | a conposition conpriging
the step of |adm nji steri sai d nannal a conposjtion
conprising d g@npound of th prg§ent veftion, or a
preferred erfbodi rent t her eof Mas Se h above. |Mbst
preferably, |said|disease is- 93 -,/cystic fibrosis|
[00121] Accarding to an alteé na\|Vﬁ preferred
enbodi ment , 4

CH,y

|




t he present
CFTR activity in a cell
worousmebssisy need t her eof ,

adm nistering to said mama
a conpound of the present
[00122] The preferred enbodi ne
i nvention usef ul

t he present

i nvention provides a nmethod of nodul ating

menbrane ("potentiating”) of a
conpri sing the step OPCT/US2004/033367
a conposition conprising

i nvention as defined above.

s_of the conpounds of

in potentiating the

activity of CFTR include the preferred enbodrnents of

the present iR
Accordi ng t ofzarkg

i nvention provides
of functiona
cell, conprising
a conpound of the
“functional ABC t
ABC transporter t
[ 00124] According

prese

hat i s

functional ABC. transporter
preferred enposi nents of ¢
i n |ncreasrng fh

i nventi on uslef ul

functional ABC trjansporters

enbodi nent s |of

met hod of
ABCl transporters in a nenbrane of a
I he ste

ranspor

to a prefe

|ncrea3|ng t he nunter

contacting said cell (with
vention. The term
as used herein neans|an
capalpl e of transport activity.

§d enbodi ment, said
i sfCFTR. [00125] The
: s of the present
mber of
¢hide preferred

=
.
I
¢
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conmpounsd of the present invention as described above.
[ 00126] According to another enbodi nent, the present
WO nensisen provi des a nmet hod of nodul ati ng actPeT/U§2004/033367
an ani on channel in vitro or in vivo, conprising the
step of contacting said channel with a conpound of the

present invention. Preferably, i d anion channel is a
chl ori de channel or a blcarbonate ‘channel . More
preferably, sald anlon channel is a chloride channe
[00127] Accorfghass MEVE =Y s 176 "n%omem grment—the—
present- 94 -f g Yl des. t hod_of - ‘t reat) ng
an ani on channel -dlated dlsease in a mammal ,
conprising the stegp of adn1n|ster|ng to said ma | a

present invention. di ng to anot her

enbodi nent, the present

n provides a

pharnaceuticfl composition ¢ ising: (i) a conmpgund
of the present inyention a§ dgscri bed above ; (ii)| a
pharmaceutical ly accepfabpe~icarrier,, and (iii) an
addi ti onal ageni sel ected hytic agent,
bronchodi al ator , {an anti-biag ah-/anti-infecti Ve
agent, an anti-inflammtory ent, CFTR nodul at or
ot her than a
o)
|
o cHy o\cu,
Cl
| AN
L
N‘\
we /N
66 s Y
N
)
o]
|
CH, o\cu
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conmpound of the present invention, or a nutritiona
agent. [00129] Preferred enbodi nents of conmpounds the
wWEe®@sesisi4 nvention in the above pharmaceut i cal PCT/US2004/033367
conposition are those as descri bed above. [00130]
Accordi ng to anot her enbodi ment, the present invention
provides a kit for use in neasurjng the activity of a
ABC transporter or a fragment ttiereof in a biol ogical
sanple in vitro or i vivo, conprising: (i) a
conposi ti on gENPIISTINg—a conp —of—the—p
i nvention; and™P$Th inst ricti ofmpeynd )¢
t he conpositijon wifth the biological sanple; b))
measuring act/ivity of said ABC transporter or a
fragnent therjeof .| [00131] According to a preferred
enbodi nent, tlhe kijt is useful in nmeasuring the
activity of CFTR |4 . General (% i ¢ Met hodol ogy
[00132] The gonpounds of thisuajny on may be
prepared in- |95 - |general by nmefhodS known to those
skilled in the art for anal ogousyconmpounds, as
illustrated bygethe general _.schenes -

o— s
_0
HyC
H,C
b
CH, \
/ o
N o
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bel ow, and the preparative exanples that follow

Starting materials are commercially avail able from
wo ysosdsichem cal reagent supply conpani es, SUBET/ES2004/033367

Al drich Chem cals Co., Sigma Chem cal Conpany,

ChenBri dge Corporation, and the |ike. Conmpounds that

are not commercially availapr,ﬁﬁn be prepared by

those of ordinary skill in art Tollow ng procedures
set forth in references such as, "Fieser and Fieser's
Reagents for [£rgs Synthasss Ty % N
Wl ey and Sorh%& RO SRR G ot
Conpounds", Volumgs 1-5 and Suppl enental , Elservilr
Sci ence Publifsherg, 1989 ; and "Organi ¢ Reactions"|
Vol unes 1-40,] John WIley and Sons, 1991. [00133]
Ceneral ly, the conpounds of the present invention jare
prepared by tlhe formati on of an ami de functionally
bet ween an optionally subst d |or

ry

am ne. [00134] Unliess ot hefw tructures
depi ct ed heréi goane al so-f '
stereochem cal fonnsof
S configurations flor ach=&symetric center.
Therefore, siingl e|stereoghem cal isoners as well as
enantioneric|and (i asteredmgric mxtures of the
present conpoundsjare within the scope of the

i nventi on.

the R and

70




Unl ess otherw se stated, structures depicted herein
are also neant to include conpounds that differ only

WO mooshessps esence of one or nore isotopically ereT/ok®d4/033367
atons. For exanple, conpounds having the present
structures except for the replacenent of a hydrogen by
a deuteriumor tritium or the replacenent of a carbon
by a G or C-enriched carbon arelwithin the scope of
this invention. Such conpounds are useful, for
exanpl e, as apaty 56 0
assays .- 9 6: ' AfF URHON!
Adm ni stratiagn Pharnaceutlcally acceptable
conpositions [[00135] As discussed above, the present
i nvention prqgvideg conpounds that are useful as
nodul at ors of] ABC|transporters and thus are useful |in
treating a dijlseasq sel ected from Cystic fibrosis,
COPD, chronig panc&.u ppguoni a, pol ycystic
ki dney di sease, Hdreditafy € hy ena, eredi tary
henmochr omat ogi s, Coagul ati &n- B _ '
defi ci enci es, &Mcr as Proteiws C i CTency, - Type 1
heredi tary angi oedema, Lipid proceSS| jxdefi ci enci ges,
such as Fam lji al hyperchol esterol em a
chyl om cronem a, Abetal i poprotei nem3q,

st orage di seases, |such as Icell cHy o
CHy
cl
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C
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di sease/ Pseudo- Hur | er, Micopol ysacchari doses,

Sandhof/ Tay- Sachs, Crigler-Najjar type 11
w@odogessdocr i nopat hy/ Hyperi nsul em a, Di abetes ned1/052084/033367

Laron dwarfism Ml eoperoxi dase deficiency, Prinary

hypopar at hyroi di sm Mel anoma, d ycanosis CDG type 1

Hereditary enphysema, Congenit@b hyperthyroidism.

Ost eogenesi s inperfecta, Hereditary

hypoflbrlnogenenla ACT def|C|ency, Di abet es |nS|p|dus

(Dl), hburopa rseal 00 DI charceot =

neur odegener dlseases such as Alzhe|ner s
di sease, Parkinson's di sease, Anyotrophic |latera
sclerosis, Progressive supranucl ear plasy, Pick's
di sease, several polyglutan1ne neur ol ogi cal di sorders
[ ocerebul | ar ataxia type |

Spi nal and bul bar ¢ul A3 ..ﬁy Dent at or uba
pal | i dol uysi fan, and stdni & _diyst ropRy, Yas wel | as
Spongiforn1encephalopathles ' efeditary
Creut zf el dt -Jakob| di sease, dlse se, or

Straussl er- [Scheinker syndrome conpy
Accordingly,| in another aspect of tRe_g
i nvention, pharnaceutically accepﬁabl- conposi tions
are- 9 7 - provided, wherein thesé“ao%pg5|t|ons
conpri se anyj of the

0B |
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conmpounds as described herein, and optionally conprise
a pharmaceutically acceptable carrier, adjuvant or

WO elsobs14 | n certain enbodi ments, these conposPeT/USD04/033367
optionally further conprise one or nore additiona
t herapeutic agents. [00137] It will also be
appreci ated that certain of_tgs conpounds of present
invention can exist in free formfor treatnent, or
wher e appropri ate, eutically acceptable
derivative tasgmEen Ot T
i nvention, gk ' 3 P abl & der a8 ve
i ncludes, but is|not limted to, pharnmaceutically
acceptable salts| esters, salts of such esters, qr any
ot her adduct or derivative which upon adm ni stratfi on
to a patient in peed i pabl e of providing, dirlectly
or indirectly, a|conpo as ot herw se descri bed
herein, or @ netabolite~pr residue thereof . [00138] A
s used hereln, the term yphaenmaceutically acceptagble
salt" refers to those sgl tg which.ate, within thg
scope of soundg nedi cal | emgnt itable for ugde in
contact with the|tissues of [fhune and | ower anirmals
wi t hout undue tokxicity, irrfPtatig al l ergic response
and the like, and are commensur g ith a reasonabl e
benefit/risk ratjo. A o

as a pharnac

[ 5
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"pharmaceutically acceptable salt” nmeans any non-toxic
salt or salt of an ester of a conpound of this

WO nenssisen that, upon administration to a reci pCBEOR2004/633367
capabl e of providing, either directly or indirectly, a
conpound of this invention or an inhibitorily active
nmet abolite or residue thereof. _[00139]
Phar naceuti cal |y acceptabl e salts”are well known in
the art. For exanple S. M. Berge, et a . describe
phar maceuti cg s Ty meRs € J—

Phar maceut i cg i : : : COf D
herein by reference. Pharnaceutlcally acceptable galts
of the- 9 8 conpounds of this invention include
t hose derived from suitable inorganic and organic
aci ds and bagses. Exanpl es of ph@r .ceutically
acceptabl e, hontoxic acid addi?tin#
an am no gropup fofnmed with ing acids such ag
hydrochl ori c|aci d| hydrobrom c Jacid, phosphoric acid,
sul furic acig and| perchlorics,gexd or with organic
aci ds such ag agetic acid li¢ acid, nmleic acgid,
tartaric acid, cifric ac succinic acid or mal ofic
acid or by ugsing other o [
i on exchange| O her pharnace

i ncl ude adi pate, Al ginate, oI
benzenesul f opat e, benzoatehﬁpbsul

Iy acceptable salts
f ey, aspartate,
ate, borate,

Hye —O O — CH,
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butyrate, canphorate, canphorsulf onate, citrate,
cycl opent anepr opi onat e, digluconate, dodecyl sulfate,

wetdvanesu f onate, formate, funmarate, gl ucoheptBCEUS2004/033367

gl ycer ophosphat e, gl uconate, hem sul fate, heptanoate,
hexanoat e, hydroi odi de, 2-hydroxy- et hanesul f onat e,

| act obi onate, |actate, |aurate,,d auryl sulfate,

mal ate, mal eate, mal onate, nethanesul fonat e,

2- naphthalenesulfonate nicotinate, nitrate, ol eate,
oxal at e, pal mEEe S 5 SR L =
3- phenyl pr opi [EaayeE B v
propi onate, dteargte, succinate, sulfate, tartrate]
t hi ocyanat e, |p-tolfuenesul fonate, undecanoate, valerate
salts, and the liKe. Salts derived from appropriate
bases i nclude al kal i netal al kaline earth netal,
ammoni um and [N+( C1- 4alk )4 salts. This invention

al so envi si ons the';cmgta of any basic
. N .
nitrogen-contjaining g sadT Lhe conp s di scl osed

herein. Waterl or C|I-soluble or e products
may be obtai negoby such quaterni zgti on. Represent7tive

al kali or alkaling earth netal salts i ude sodi um
l'ithium potassium calcium nagnesiu nd the |ilke.
Further pharnaceutical ly acceptabl e{salYs include,
when appropriiate, |[nontoxic annnnlunwuquaternary
ammoni um ang amne- 9 9 -
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cations formed using counterions such as halide,
hydr oxi de, carboxylate, sulfate, phosphate, nitrate,

wo owenzdsky| sul fonate and aryl sul fonate. [001BOT/U$2084/033367
descri bed above, the pharmaceutically acceptable
conposi tions of the present invention additionally
conprise a pharmaceutically accgptable carrier
adj uvant, or vehicle, which, used herein; includes
any and all sol vents, dlluents or other I|qU|d
vehicle, di spgis ; : stt-face—agti ve
agent s, i sot [sHbBGEE ; or wemul si fyi n
agents, preslervatfives, solid binders, |ubricants and
the like, as| suitled to the particul ar dosage form
desired. Reni ngton's Pharnaceutical Sciences,
Sixteenth Edition, E. W. Mrtin (Mack Publishing
Co., Easton,| Pa.,| 1980) discloses various carrier
used in fornul atijng pharmaceuti cal | y"Qccept abl e
conposi tions, and knowq technigues for fhe preparation
t hereof . Exclept in31 S, a Vefiti onal carrier
medi um i s incoggpati B M prrels of the
i nvention, sjuch as by prodUCHng
bi ol ogi cal €ffect| or otherw se eracting in a
del eteri ous |manner with any ot conponent (s) of [the
pharmaceuticlal |y |accept abl e conposition, its use |s
contenplated to be within the scope of

U7J

S/YN.
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this invention. Sonme exanples of materials which can
serve as pharmaceutically acceptable carriers include,

whoiosassigot limted to, ion exchangers, al um Par/us2004/033367

al um num stearate, lecithin, serum proteins, such as
human serum al bum n, buffer substances such as
phosphat es, gl ycine, sorbic ac#g or potassium
sorbate, partial glyceride mxtlres of saturated
vegetable fatty aC|ds wat er, salts or electrolytes,
such as prot gness 518 '

phosphate, p [ isi n
chl ori de, zi ts, coll oidal S|I|ca nagne5|um
trisilicate,| polyyinyl pyrrolidone, polyacrylates,
waxes, polyelhyl epne-pol yoxypropyl ene-bl ock- 100 -
pol yners, wopl fal, sugars such as |actose, glucose
and sucrose; | starches such orn starch and potato
starch; celluloseland its atives such as sodium
car boxynet hyl cel | ul ose,
acetate; powdered| tragp platin; talc;
exci pi ents sucgy as cocl 2 ppository'méxes;
oi | s such as| peanut oil3 cotkonsee- oi | ; saffl ower
oil; sesane pil; plive oil; corn @ and soybean 0il;
gl ycol's; such a propyl ene glycol.-sgzpol yethyl ene |

gl ycol; esters such as ethyl oleatde and ethyl |aurate;
agar; bufferjng agents such as nﬁgﬁe&uun1hydrOX|de
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and al um num hydroxi de; al ginic acid; pyrogen-free
wat er; isotonic saline; Ringer's solution; ethyl
w@baehsdsi4 and phosphate buffer solutions, as vedt/Us®04/033367
ot her non-toxic conpatible |ubricants such as sodi um
l auryl sul fate and magnesi um stearate, as well as
coloring agents, releasing agenﬁ;,_coating agents,
sweet eni ng, flavoring and perfum ng agents,
preservatives and ant|OX|dants can al so be present in
t he conposi ti@mEs 2 3 T
formul ator. @CmP :@ 3 S B el D
Accept abl e Cgnpos |tions [00141] In yet anot her aspect,
the present i|lnvent|ion provides a nethod of treating a
condi tion, dijseasg, or disorderchnplicated by ABC
transporter gctivijty. In certg enbodi nents, the
present invention |provides a‘i;i od of treating a
condi tion, dilsease, or disordes nplicated by a
deficiency off ABC|transpaord er act|V|ty, t he net hod
conprising adm ni steringfa np05|t on conprising |a
conpound of Formsulla | to ubj’e '
mammal , in need thereof.
enbodinents, the present inwentio
of treating gystig fibrosis, her @
heredi tary henochnomat osi s, coagtl gt

ertain preferjred
pr ovi des a net hod

ion- 101 -
CH o]
TNy
o CH,
\ u
N
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ci brinolysis deficiencies, such as protein C
deficiency, Type 1 hereditary angi oedema, lipid

w@emsessiang deficiencies, such as famlial PCT/US2004/033367

hyper chol esterol em a, Type 1 chyl om cronem a,
abet al i poprotei nem a, |ysosomal storage di seases, such
as lcell disease/pseudo-Hurler, sgecretory dlarrhea or
pol ycysti c ki dney di sease, nucopolysaccharldoses
Sandhof / Tay- Sachs , Crigler-hbjjar type I

hypoparathyr0|d|sn1 nelanona glycan03|s CDG type
heredi tary enphyseama, congenital hyperthyroidi sm
ost eogenesi s |i nper|/f ecta, hereditary

hypofi bri noggnem g, ACT def|C|encM,_Eaabetes i nsi pj dus

ic/Dl, *Char cot - Mari g
her di sease, -
¢ Al zheinmer's

(D), neuropHyseal| DI, neproge
Toot h syndrone, Perlizaeus- Mer
neur odegener gti ve {di seases suc
di sease, Parkinson's disease, anygteqQphic latera
sclerosis, prloggegsi ve supranucl/fe pf 'asy, Pick's:
di sease, several polyglutam me-heurofogical disorders
asuch as Huntji ngt gn, spinrgQcer(ebul | ar ataxia type 1},
spi nal and bul bar |nuscu
pal i dol uysi an, and nyotz qdystrophy, as well as
spongi f or m encephal opat hi es, "such as hereditary
Creut zf el dt - Jakob {di sease (due to prion protein

processi ng
. _ . mi
89 (8} HN
(e}
|
CH,
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defect) , Fabry di sease, Straussler-Scheinker

syndronme, COPD, dry eye disease, or Sjogren's disease,
W@ o0pN3Bi g the step of adm nistering to sai d PeEnTEI008083367

effective anount of a conposition conprising a

conpound of Forrmula | , or a preferred enbodi nent

t hereof as set forth above. [OQ&ﬂQ] According to an

alternative preferred enbodi nent, the present

i nvention provides a nethod of treatlng cystic

fibrosis conp hE yggnplbleulug to aald
manmal a Cconym OIS T e Nt ep of ©
adm ni st eri ng S an effectlve amount of a
conposi tion ¢onprilsing a conpound of the present
i nvention.- 102 - |[00144] According to the inventijon
an "effective anmouynt" of the pound or

{on-cibrinolysis
rlency, Type 1
'-SS|ng defi ci enciles,
a, Type 1

a, |ysosonal
ease/ pseudo- Hur|l er,

chyl om cronen abet al i popr ot ei
storage di seases, |such as lcelb
secretory diarrhea or polycystig
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ki dney di sease, nucopol ysacchari doses,

Sandhof/ Tay- Sachs, Crigler-Najjar type 11
w@odogessdocr i nopat hy/ hyperi nsul em a, Di abetes ned1/U52084/033367

Laron dwarfism nyl eoperoxi dase deficiency, primry

hypopar at hyr oi di sm nel anoma, gl ycanosis CDG type 1,

heredi tary enphysema, congenigal-hyperthyroidi sm

ost eogenesi s i nperfecta, hereditary

hypof i bri nogenem a ACT def|C|ency, Di abet es i nsi pi dus

(D), neurophygeal. : ‘m%dm Char eot - Nhrle

Toot h syndr g5 4 7hacher—di-sease—

neurodegenerative dlseases such as Al zheiner's

di sease, Paykinspn's di sease, anyotrophic |latera

sclerosis, progressive sgpranucl ear plasy, Pick's

di sease, seyeral| pol ygl ut n& neurol ogi cal disonders

asuch as Huhtington, spinacerebullar ataxia type

spi nal and bul bay nuscu{ar trophy, dentatoruba

pal |'i dol uys}j an, and ioc dystrophy, as well as
spongi f orm enceppal o h : s hereditary
Creut zfel dt | Jekop di sedse \ prion protein

processi ng defect) ,
Straussl er - Bchei hker syndrone,
or Sjogren's disgase. [00145] comppunds and
conposi tiong, according to The 5d of the pr egent
i nvention, pay be adm nistered uslng any anount and
any route of adn1n|strat|on ef fecfPve for treating

D, dry eye disease,
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or | essening the severity of one or nore of cystic

fibrosis,- 103 - hereditary enphysema, hereditary
wheomsokssosmat osi s, coagul ation - cibrinolysis PCT/US2004/033367

deficiencies, such as protein C deficiency, Type 1

heredi tary angi oedema, |ipid processing deficiencies,

such as famli al hypercholesterglenia, Type 1

chyl omi croneni a, abet al i popr 6t €&fnemi a, |ysosonal

storage di seases, such as lcell disease/pseudo-Hurler,

secretory di (; St kirtey —eH .

mucopol ysacclhf HQF”V

Crigler-Najjar type |

polyendocr|nopath_/hyperinsulewia, Di abetes nel |l i tjus,

Laron dwarfi $m nyl eoperoxi dase deficiency, primrny

hypopar at hyr ¢i di sin nelanonz;;glycanosis CDG type |1

heredi tary efmphyseéma, conge | hyperthyroidism
ost eogenesi s|inpeffecta, hergditary
hypofi bri nogenem a, A ficiency,
(D), neurophyseal DI, >R, Charcot-Mrie
Toot h syndrofregs Perli za er di sease,
neur odegener ati ve| di seases as Al zheimer's

di sease, Parkinson's diseaSe, et rophic |atera
scl erosis, progregsive supyanug pl asy, Pick's
di sease, several polygl utafime N re-ogical di sorders
asuch as Huntington, spinocerebuk|ar ataxia type |
spi nal and bul bar | nuscul ar at r ophy¢*:dent at or uba
pal | i dol uysi @&n, apd myotoni c dystrophy,

Di abet es insipi dus

HyC
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o
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as well as spongiform encephal opat hi es, such as

hereditary Creutzfel dt-Jakob di sease (due to prion
WEemses3314pr ocessi ng defect), Fabry di sease, PCT/US2004/033367

Straussl er - Schei nker syndrone, COPD, dry eye disease,

or Sjogren's disease. The exact amount required wl|

vary from subject to subject, ggpgnding on the

speci es, age, and general condifion of the subject,

the severity of the infection, the particular agent,

its node of g 1 i The——=—

conpounds of | Venid Ot e of mulafied

i n dosage uni m for ease of adm nistration and

uniformty off dosage. The expression "dosage unit

form' as used her¢in refers to a physically discregte

unit of agent apptopriate foe patient to be- 104 -

treated. It will be understog owever, that the
total dailyusage of the conpowfds and conpositiong of
t he present invention w decided by the attending
e~ygedi cal | udgmgnt .
any particulljar
ggon a variety of
otng treated and the
ty of the speqific

The specificlebfegtive
patient or ofgani smwll
factors including|the disorder
severity of the djsorder; the ac

compound enpl oyed| the specifie cgfposition enpl oyed;
t he age, body wei ght, general h@agth, sex and di et] of
the patient;|the ~ewy
. CHy
e)
/0
HyC
. CHy
H
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tine of adm nistration,

rate of excretion of the specif
wo b@sdsssat | on of the treatnent;

conbi nati on or coincidental wt

route of adm nistration,

and

i ¢ conmpound enpl oyed,;

drugs used in PCT/US2004/033367
h the specific conmpound
known in the nedica

enpl oyed, and |ike factors well
arts.
ani mal ,
human.
conposi ti ons gofs
humans and otz
parenteral ly |ntl
i ntraperitoneally,

The term "patient”
preferably a nmanmal ,
[00146] The pharnaceutlcally acceptable

d herein, neans an

as u )
B nost preferably a

|nfréQaginalfy;hw
topically (as by powders,

aC|sternaIIy,

oi ntnments, or drops) , bucally, as an oral or nasdl
spray, or the |ike, depending on_the severity of tlhe
i nfection being treated. In cerfiaij enbodi nents, tlhe
conpounds of |[the jnvention dm ni stered orally
or parenterally at dosage |evels pf about 0. 01 ny/lkg
to about 50 pg/kg|and preferabhy b about 1 ny/Kg to
about 25 ng/ kggg of subj egt._hody wei per day, orne or
more tinmes alday, |to obtain|the’ desr¥&d therapeutilc
effect. [OOlh?] Li quid do 2 forns for ora
adm ni stration includg, e not [imted to,
pharmaceutical ly accept. mul si ons, m croenul sijons,
sol utions, suspensions, syr Q%qand elixirs. In

/Cﬂ,

o

uc”'o\
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addition to the active conpounds, the |iquid dosage
forms may contain inert diluents commonly used in the
W@ea0598854 as, for- 105 - exanple, water or ot hBCT/US2004/033367
sol vents, solubilizing agents and enul sifiers such as
et hyl al cohol, isopropyl alcohol, ethyl carbonate,
et hyl acetate, benzyl aIcohoL,Bgeqzyl benzoat e,
propyl ene glycol, 1, 3-butylene glycol,
di met hyl formam de, oils (in particular, cottonseed,
groundnut , COE ATE ks i Eastor; and—sesane
oils), glycernz fe F9rPPd| cohol ‘
pol yet hyl ene [gl ycal s and fatty acid esters of
sorbitan, and m xtjures thereof. Besides inert
di luents, the orall conpositions can al so include
adj uvants sugh as |wetting agents, enulsifying and
suspendi ng agents, sweet$dning, flavoring, and
perfum ng agents. |[ 00148 jdct abl e preparations,| for
exanpl e, sterile inject agueoyS™or ol eagi nous
suspensi ons fmay be fornmul®ate Wng to the kngwn
art using suiltehl ¢ dispersi etting agents and
suspendi ng agents,) The sterile igfj&gtabl e preparat|i on
may al so be & sternile injectabl¢ ution, suspension
or emul sion ifn a nontoxic pare&fiterfal |y acceptabl e
di luent or solvent, for exanpley as a solution n 1, 3-
but anedi ol . |Anong the acceptabl e véfyi cl es and
sol vent s t hat

19 Oy
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may be enployed are water, Ringer's solution, U.
and i sotonic sodiumchloride solution. In addition,
wGe@sibs14 fi xed oil s are conventional | y enpl oyrdr/as2084/033367
sol vent or suspending nmedium For this purpose any
bl and fixed oil can be enpl oyed including synthetic
mono- or diglycerides . In ad i.tion, fatty acids such
as oleic acid are used in the greparat|on of
i njectables . [00149] The |nJectabIe fornulatlons can
be sterilized,—fz SE, =tratton—thre
bacterial -r ¢%W TN e ol 2BV 1Yicor pora 4
sterilizing agents in the forn1of sterlle SO|Id
conposi tions which can be dissolved or dispersed |in
sterile water or |other sterile injectable nmediumiprior
to use. [00150] In order to prolong the effect of a
compound of {the- [106 - preseg nvention, it is dften
desirable t¢ sloyw the ab§or ~of the conpound from
subcut aneous or ijntranmygc tion. This mayl be
acconpl i shed by the use\e "1 ¢ suspensi on of
crystal |l i ne|ofg3aifor phous mayerat th poor waterj
solubility. |The rate of absorptidg of the compound
then depends$ upon its rate of d lution that, iln
turn, may depend|upon crystal swze~and crystallirle
f or m Alternpatively, delayed absdrption of a
parenteral |y adninistered compbuiddormis
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acconpl i shed by dissol ving or suspendi ng the conpound
in an oil vehicle. Injectable depot forns are nmade by

WO 0008108851411 cr oencapsul e matrices of the conpourdr/iUsz004/033367
bi odegr adabl e pol yners such as
pol yl acti de- pol ygl ycol i de . Dependi ng upon the ratio
of conpound to polyner and thg-nature of the
particul ar pol ynmer enployed, the rate of conpound
rel ease can be controlled. Exanples of other
bi odegr adabl|e sters)] and
poly (anhydri i-ons are
al so prepared by entrapplng t he conpound in |iposjones
or mcroenulisionsg that are conpatible wth body
ti ssues. [00151] [Conpositions for rectal or vagina
adm ni stration ate prefgerably suppositories which can
be prepared|by mfxing t'he compounds of this invertion
with suitable non-irrit&af™Nyng excipients or carriers
such as cocoa butter, p gl ycol or a
supposi tory(wax whi.ch are d-at— anbi ent tenperjature
but |iquid atl®ody tenperature ahd therefore neltl in
the rectum pr vagi nal cavity af el ease the actijve
compound . [0015P] Solid dosag& ferns for ora
adm ni strat{on ipclude capsuhes tablets, pills,
powders, ang grahules. In suéﬁ's%lgg

106 HH
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dosage forns, the active conpound is mxed with at
| east one inert, pharmaceutically acceptabl e excipient
W@ro0s@sssi€r such as sodiumcitrate or dical ci UPCT/US2004/033367
phosphate and/or a) fillers or- 107 - extenders such
as starches, |actose, sucrose, glucose, mannitol, and
silicic acid, b) binders such_as, for exanple,
car boxynet hyl cel | ul ose, algrngg 5, gelatin,
ponV|nyIpyrroI|d|none sucrose, and acacia, c )
hunmect ants s : = eh-=—ch-sintegrati-Rg—agent s
such as agaif ; ; =
tapi oca stanch, alginic acid,
sodi um carbonate) e ) solution re
as paraffin| f) absorption accg
guat ernary ammoni um conpounds,
as, for exanmple, |cetyl alcohql
monostearate¢, h ) absorbents ﬁugh as kaolin and
bentonite clay, and i) Iub asgnts such s talc, cglcium

certaln S|I|cates and
ardi ng agents duch
ators such as
wetting agentg such

stearate, nmagnesium st ear &t solid polyethylene
gl ycol s, sodiwmn |auryl sul and m xtures therleof.
In the case|of capsul esi—=KXablets and pills, the dosage
formmmay al $0 cofrpri se buy I ng agents. [00153] |Solid
conpositions of a sim/l type—+my al so be enployed as
fillers in $oft and hard-fiiled yel atin capsul es {usi ng
such excipi ¢nts as | actose or 4 k sugar as well |as

hi gh §

Shey
y
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[00109] The compounds of the present invention can be
prepared by methods well known in the art. An exemplary
method of producing compounds of the present invention is
shown below in Schemes 1-3.

[00110] Scheme 1 below illustrates an exemplary method for
producing amine intermediates for compounds of the present

invention wherein R® and R® cyclize to form a ring:



nol ecul ar wei ght pol yet hyl ene glycols and the Iike.

The solid dosage forns of tablets, dragees, capsules,
w@edos®355and granul es can be prepared w th coatPCOESBENG033367

shells such as enteric coatings and other coatings

wel | known in the pharmaceutical fornmulating art. They

may optionally contain opaciﬂyi@g_agents and can al so

be of a conposition that they rel ease the active

ingredient(s) only, or preferentially, in a certain

tract, Hpnal ly, in a del %M»w

NH,

hi gh nol ecul ar wei ght polet hyl ene gl ycols and
Hi)ke. XCHQ8CH )[x001543H THEHRC{X vies colrpaemdsI cam' alsol beo 4)
Ln)nigtgﬁgcapsuéated formw th one or nore excipients

dd’/ not'é apovet "Fhe solid dosage forms of tablets,

d0sgees, CapsBbesonAiLhySsuBBEiELARY! e8*§an_BRAYERALEInitrile
wi th coatings and shells such as enteric coatings, .
L6l E836tednishl PRgaEBAPPRgatandibaher atbbli agopaent, sodium

K088 aknoLheBNaL PRECYR 28k bAr QULALL 0, ALL1yLRe SUCHhe
soli osage fornms the active conpound rmay be

resulting spiro compound is reacted with lithium aluminum
hydride or similar reducing reagent to provide the desired =
cyclic amine. A '

[00112]  Scheme 2 below illustrates an exemplary method for
producing amine intermediates for the present invention

wherein R® and R® do not cyclize to form a ring.

[00113] Scheme 2:

RS RP RS RP

R? R
l CN D [\ \\\ CN i \\ \\\ NH,

—_
/// = P~

i) R°X followed by RPX, NaH, THF (X is Cl, Br, I)

ii) LiAlH,, ether

[00114] Scheme 3 below illstrates an exemplary method for

producing certain compounds of the present invention using the

amine intermediates of, e.g., Scheme 1 and Scheme 2 above.



adm xed with at | east one inert diluent such as

sucrose, lactose or starch. Such dosage forns nmay al so
W@oUpN3Be4 as i s normal practice, additional SPOFUSIW0EL633367

other than inert diluents, e.g., tableting lubricants

and ot her tableting aids such a magnesi um stearate and

m crocrystalline cellulose. In e case of capsules,

tablets and pills, the dosage forms may al so conpri se

buf feri ng agents. They may optionally contain

opaci fyi agents and can al sq, be of a conposition
rel ease the active ijpgredient(s) only, or
Ily, in a certain ket he intestina

G
optidWally, in nner. igxa N//R
eddi ng conpest+t+on e used—Trel

pok.y Fsubstances [RD0155] Dosage f RF
for topical or transderndl adrfinistration of a-y o
conmpound of this invention include ointnents, pastesJ
creans, lotions, gels, powders, solutions, sprays, R
i nhal ants or patches. The actlve conponent is adm xed
under sté&ile conditions wtheoa pharmaceutically 0
accept ablje carrier and any negded preservatives or

may be requi thal m ¢ fornul api P

eye drops ar. al soortont enpl at ed
i fvention. Addition

s the use of
O

| |

. RHO RH
(1) Etﬂq (HhCN or DMF HATU R'R°NH (amine intermediate from

Scheme 1 or Scheme 2 above)

(ii) KHMDS, Toluene or DMF, R"OH

[00115] According to another preferred embodiment, the ABC
transporter mediated disease is selected from Cystic fibrosis,
COPD, Asthma, chronic pancreatitis, pneumonia, polycystic
kidney disease, Hereditary emphysema, 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,
Sandhof/Tay-Sachs, Crigler-Najjar type II,
Polyendocrinopathy/Hyperinsulemia, Diabetes mellitus, Laron
dwarfism, Myleoperoxidase deficiency, Primary
hypoparathyroidism, Melanoma. The diseases associated with
the latter class of ER malfunction are Glycanosis CDG type 1,

Hereditary emphysema, Congenital hyperthyroidism, Osteogenesis



transdermal patches, which have the added advant age of

provi ding controlled delivery of a conpound to the
whoayg/03Such dosage forns are prepared by di SsSoP@T/I§2004/033367

di spensing the conmpound in the proper medi um

Absor ption enhancers can al so- 109 - be used to

i ncrease the flux of the conp%de across the skin. The

rate can be controlled by eit providing a rate

control I ing menbrane or by dispersing the conpound in

1ﬂgﬁﬁ&gﬂﬁr MRl i @5 ¢ 955%88E9§}§§%g§ﬁeﬁgﬁcrhe%ddef1c1ency,

Iy "above, the co € i nvention
Eus@bmbsaanwu@uﬁasorQIOf ABGrbpapspait BIs. Nébusgenic DI,

t hout W shi be hound by a articular theory
e s 105k o SRPOSPIEon LAl b2BARET BBF PRy aSeripease.
neRfrddeg@hleRd takel @35@ALBE EhensSg¥ehl bhePhe?  di 8€388se,
condition, or disorder where hyperactivity or

Pﬁﬁ#éﬁﬁ@ﬁt? dﬂSAB@enrémyQ@rpéhsc|éatﬁpaﬂcaﬁéarpﬁlshe
p?b%%%%%uv%oggbk %RE&g%rahﬁgé erp; ¥peq BﬁBSr GLiyity o

ctivit sporfer rs i i cated Inla
'ppaygﬂumbmnnélﬁeaselogdndﬂtHQEorGErdlSotﬂeas HbhAtington,

i.se ition, or disorder al sQ be_referred
SP&“8§e§ebﬂggaFr3ﬁ§56PtEVpﬁeara?Eané}séﬁ ePULBAY] PRERULaT

a@&o@h%or@%htatéQﬁgéq|thY1dbmu§595Heraﬁépﬁ95tohhg dystrophy,
present i nvention prOVIdeS a net hod for treatlng or

alSewsdni p§ thengaferm gneprhadppablies, such as Hereditary
Creutzfeldt-Jakob disease (due to Prion protein processing
défedt), Fabry disease .and StrauSslef—Scheinkef éyndromel
[00116) = Most preferably, thé'ABC'transpOrter mediated
disease is cystic fibrosis.

[00117] Another embodiment of the present invention provides
a method of treating a disease selected from Cystic fibrosis,
COPD, asthma, chronic pancreatitis, pneumonia, polycytic
kidney disease, Hereditary emphysema, 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,
Sandhof/Tay-Sachs, Crigler-Najjar type II,
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,



condition, or disorder where hyperactivity or

inactivity of an ABC transporter is inplicated in the
wolc@eassist at e. [ 00157] The activity of a conppamts2004/033367

utilized in this invention as a nodul ator of an ABC

transporter nmay be assayed accordi ng to nethods

descri bed generally in the art d in the Exanpl es

herein. [00158] It will also be ‘appreciated that the

conmpounds and pharnaceutically acceptabl e conpositions

i it I y / ;
B R A I RO AR i AR S sease
Frearkacent ‘i < a il ge asec e fimgsl tr apdmipo dliattieasd. carl ebresis,
ggninistered concurr Q%%¥ g&%h r.ior, t%? or 1

TSGR S & URh St Her 6 Fe e Spe fEVES 2
Yo IRANGAIM IO GRAMESg it REIdIr@dd G Bat Hhtehgton,
t herapi es (therapeutics or procedures) to enploy in a

conpianatv leg Asrdia (tvingkd /i P n@dc @k bulbar muscular
SRR Lok o I oS AR e OB ecroony.
achiveldd ad tSpardi farso eheeppprlepaateest hatichhes Hereditary

(el g0les Ty Jr seh e g desed el leal Lo s

Rh 1€ kA RirstreynRd Wrsri@lgt ltheWsiRpaBet ReniddeREring to a
used to treat the sane disorder) , or they may achieve
darTerlepn efffeats viee agouncomtir 6 compamy tagnecsaprising a
compound according to the present inventiqn. R
[00118]' -According.to a mofe preferred embédiment,jthe»‘
disease'so'tfeatéd is selected from Tangié?’s'diSeaSé,
stargardt diséase 1, age related maéular 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.

[00119] According to another more preferred embodiment, the
ABC transporter mediated disease is secretory diarrhea, COPD,
or polycystic kidney disease in a mammal.

[00120] 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 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. Most preferably, said disease is



effects). As used herein, additional therapeutic

agents that are normally adm nistered to treat or
w@e@sesisia particul ar di sease, or condition, arPEr/kKsmos033367

as "appropriate for the disease, or condition, being

treated" . [00159] The anount of additional

t herapeuti c agent present in_tg$ conpositions of this

invention will be no nore than”the anmount that would

normal |y be admi nistered in a conposition conprising

&ﬁ%iéhg{@p?%{ép agent as the only active agent.

er a e anount of additional therapeutic agent
[0012E] pr esembtdinh sod agedh loopoes tvonsrafd trd@ngtdodiment ,
from about 50% to 100% of the anmount normal |y present
FRE PTORPS i YFBP TR ST ¢ ha Wdid £ tdwitying CFTR
dderapeptical | Yo BC M AgENt (npd QA6 {The )C%qooamaﬁnmal in
of this invention or pharnaceutically acceptable
reHosherems, tdrmpnising Hisetsr iafc ardwimsitsteiing to said
GARES'4 LN IR LAR AL LI LU BB P ¥ procen
wrsserit Bon g afdetimsd®rdiowand cat heters.” Accordingly, - -
[tche resent invention,_ in _another aspect, includes_a

sh ti of'e T o % EPIhigiedrtalfe e iqpounds of the

AR 9SO R L W Ghiiiey ot cron
bldldssdye preferred embodiments of the present invention
described above. o - _ o _ _ A
.[00123] According to an alternati&e'embodiment, the present
invention provides a method of increasing the number of
fﬁnctional 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.

[00124] According to a preferred embodiment, said functional
ABC transporter is CFTR.

[00125] The preferred embodiments of compounds of the
present invention useful in increasing the number of
functional ABC transporters include preferred embodiments of
compounsd of the present invention as described above.

[00126] According to another embodiment, the present
invention provides a method of modulating activity of an anion
channel in vitro or in vivo, comprising the step of contacting
said channel with a compound of the present invention.
Preferably, said anion channel is a chloride channel or a
bicarbonate channel. More preferably, said anion channel is a
chloride channel.

[00127] According to yet another embodiment, the present



herein, and a carrier suitable for coating said

i npl antabl e device. In still another aspect, the
wEe®@sesisi4 nvent i on i ncl udes an i npl ant abl e devPCEBUS2004/033367

coated with a conposition conprising a conpound of the

present invention as described generally above, and in

cl asses and subcl asses herein, gnd a- Ill - carrier

suitable for coating said inplantable device. Suitable

coatings and the general preparation of coated

I b ' t
i R e (e

myduaabﬁydbseaSHpanlblmapmhynecompnmsengathessehpasfa

B BaEksPaptoRE SROR BERJhonE GPURGPSt hOFyFampFLsing a

aehfouglihybepedyhgytoacatapeesantl Thy¥éHEesnt her eof.
The coatings may optionally be further covered by a

ggpf-asue t BpE6RELIBY FQorpsSEhiEoABPOPENGBEC CRRE desesent
I
b¥ﬁ£?¥£e8§oghxggcon? ?ﬁggghpkggloéo gracn§éﬁon %%rlslng

ereo to inpart gase ¢ eri s
|n 't he conpmslalonmpbﬁﬁaGéf fhet peesaspethvefit it as described
invention relates to nodul ati ng ABC transporter
3§?V9rty in a biological sanple or a patient (e.g., in

vitro or |W1YDVQ) n¥PingReTBL BOU1 GOAPELSESble carrier; and
adm ni st erl n {) atl ent, or cont act i ng sal d

bi ol ogi cal sahblénmﬁdﬂlﬁlebﬁboﬂﬁﬂnbfS@h@0@$@sﬁwmm a mucolytic
58¥SQ$|BPOR£h8d1alator,‘an ant;jblot;c, an ant;flnfectlve
égent,,an antisinflammatory agent, CFTR modulator.dther}than a
compound of the present invention, or a nutritional agent.
[00129j Preferred embodiments of compounds the present
invention in the above pharmaceutical composition are those as
described above.
[00130] 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:
(1) a composition comprising a compound of the 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.
[00131] According to a preferred embodiment, the kit is

useful in measuring the activity of CFTR.

4. General Synthetic Methodology

[00132] The compounds of this invention may be prepared in



conposition conprising said conpound. The term
"bi ol ogi cal sanple”, as used herein, includes, wthout
wo povsoassion, cell cultures or extracts thereof PCT/US2004/033367

bi opsi ed material obtained froma mammual or extracts

t hereof; and bl ood, saliva, urine, feces, senen,

tears, or other body fluids or,extracts thereof

[00162] Mbdul ati on of ABC tran3porter activity in a

bi ol ogi cal sanple is useful for a variety of purposes

enkn 0 [ i o I o
Lo Ehr Dhonetody TRfoR BX Phoud SPPLIN (T SOp 85 or
shatlygohis ABGnprangporaer 51 lustwat ejilmal tladyeneral schemes

at hol ogi ca enonena; . and the conmp ti evaluatlon ,
R N A ks B R RS R e T IS
Raethes] enhodi 8Bmhe rai AL 1 0shy Of 1 Bk @Ltcbrmgt;ﬂﬁéavi tahé}ﬁlcal
an anion channel in vitro or in vivo, is provided

ESAPENSi AP hE §‘P‘§Ba’®¥e%orﬁ%}t~l% spa]i Harflegmigale Lo.
sompgundplcLnechiganyt GIUGEIISR IO MEIEILEd g cne 11k
@ompobhdarbbmat&reh@@ﬂe¢ommérE1dﬂLy avﬁiﬁﬂblﬁ(ﬁanrhﬁiprepared
SpbogiEnLe oths, i on shennel Lo g hhoride hamnel s .
PHLERNIn| AYEOELRPe T OYENESs 2 MEfdd Qfnd NEf&asH Y Hdiyents for
nunber of functional ABC transporters in a nmenbrane o

@rganjic Synthesis", Volumes 1-15, John Wiley and Sons, 1991;
”"Rodd's Chemietry of.Carbon Compounds", Volumes 1-5 and
Sﬁpplementals -Elservier Science Publlshersf'1989f and-
"Organ1c Reactlons" Volumes 1-40,.-John Wiley and Sons, 1991.
[00133] Generally, the compounds of the preeent invention
are prepared by the formation of an amide functionally between
an optionally substituted carboxylic acid or acid chloride,
and an optionally substituted primary amine.

[00134] Unless otherwise stated, structures depicted herein
are also meant to include all stereochemical forms of the
structure; i.e., the R and S configurations for each
asymmetric center. Therefore, single stereochemical 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.



conprising the step of contacting said cell with a
conpound of the present invention. The term

w0 baososisenal ABC transporter” as used herei n nBem®SEN4/033367
ABC transporter that is capable of transport activity.
In preferred enbodi nents, said functional ABC
transporter is CFTR [0016 5] %fording to anot her
preferred enbodi nent, the activity of the ABC
transporter i s neasured by measuring the transnenbrane

%P'E@%% p?%&ﬂhh%%ibnwgggﬁA%%?ﬁqg%§%%E% the vol tage

pot enti al “across a nwenbrane he "biol'ogi cal sanple

Pina renaipleay iaayl 194 alcheptadle @empods tibnishe art, such
s opti cal nenbrane patential assay or other . ,
3P8&PF&phyé?oﬁé&FEé?eﬂePHQH§f.tPGOEGGFe?Helaﬁ?PEéPn provides

@%mgeaaaspeha@tEQE_@%@%ﬁlugglhéaﬁlgebgggsfsgﬁ§iE&gﬁsporters
FRET sensors described by Gonzal ez and Tsien (See,

évrz ghes, a¥e usefnd Rn tyeatTspen (188Bpe" Wolleaged from Cystic
ensing _by orescence resagnance, ener transfer i .
EERE PR ser FOPHDl BRRSBES BERAeREg SR BN LR ARES  rp By st ic
Rkidnky. diBdaBe, Meredstamy( &RBhRysehapraveddindigators -
of cell nenbrane Eotentia[ that use fluorescence ‘
PETGRAKEB2EREL Sy tPaAYtaFioenERPELBPlYEdy dedgoiqngien, such

FELBECRbLRn LB LIEhEUTE R PToLBRATeRsY. Wiggona ipia
Rradepsing deficiencies, such as Familial
hyperchqlespgrolemia, Type 1 chylomicronemia,
Abetalipoprbtéinemia;:Lyéosomal storage diseases,.such-as I-
cell diseaSe/PSeudblHurlef,'MucopOJYSaCChafidosesj o
Sandhof/Tay-Sachs, Crigler-Najjar type II,
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, Spinal and bulbar muscular
atrophy, Dentatorubal pallidoluysian, and Myotonic dystrophy,
as well as Spongiform encephalopathies, such as Hereditary
Creutzfeldt-Jakob disease, Fabry disease, or Straussler-
Scheinker syndrome comprising.

[00136] Accordingly, in another aspect of the present

invention, pharmaceutically acceptable compositions are



(MIPR) (See, CGonzalez, J . E., K. QOades, et a .
(1999) "Cel |l based assays and instrunentation for
WG e00e@s8sng | on- channel targets” Drug D scov Toreyugd109)/033367
431-439) . [00167] These voltage sensitive assays
are based on the change in fluorescence resonant
energy transfer (FRET) between he menbr ane -sol ubl e,
vol t age-sensitive dye, Di SBAC2 and a- 113 -
fl uorescent phospholipid, CC2- DNPE whi ch is attached

§905H§§g hek@%BCEBeSE EQSpBL%%98n5989%§9§s§”9?2n§§ the

onor angés I'n- penbrane potentra
campeuhle negdebeelipedhnegednpD SBAGHB)ohally comprise a

redi stribute ross the plasma nenbrane, and the anount
BRaERBFEY L FANLY oRCFFBRADES . BRPE. Ehantiiudckbr G nyFgicle . In

EE@tﬁBﬁn8ﬁ§oaﬁmEhHQre@ﬁ@BéecSﬂﬁ§§i@Do§§no$€18HQ119rEgrther
using VIPRTM I |, which is an integrated |1 quid handl

anupPEliger esgent m@rec@ddlde@n@he@hebapgw@u@tag@ntbased
%66§§Q?h|n196w19§ ggéomgese %é8£££$& Phg%eger£99%68%tthe

'n"ano aspec I AVenii oh provides a
éompdaadsnoﬁepsaseng theeﬁcioml&anoéxfgﬁwxhtfﬁ@épﬁéfﬁrfCr
or a fra ment tgereof in a biological sanple in vitro
BFe?Em€P o Eonfl ?E?n@pPF?P51%6ﬁpo§?t?dﬂh%ﬁm%??%?hﬁa%ly

sesepund] ef déf‘@vQE ESENEhE PYERL i RGBT ¢d the Jpresent
i nstructions a) contacting the conposition Wi

@h@ebtépagleaPhQQM@céu@n@ab)Yn@@sqpta@ﬂe derivative includes,

‘but is not llmlted to, pharmaceutlcally acceptable salts,
esters, salts of -such esters, or any other .adduct .or -
derivative which upon adminiStratibn_to a patient in need is
capable of providing, directly or indifectly, a compound as
otherwise described herein, or a metabolite or residue
thereof.

[00138] As used herein, the term "pharmaceutically
acceptable salt" refers to those salts which are, within the
scope of sound medical judgement, suitable for use in contact
with the tissues of humans and lower animals without undue
toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio. A
“pharmaceutically acceptable salt” means any non-toxic salt or
salt of an ester of a compound of this invention that, upon
administration to a recipient, is capable of providing, either
directly or indirectly, a compound of this invention or an
inhibitorily active metabolite or residue thereof.

[00139] Pharmaceutically acceptable salts are well known in
the art. For example, S. M. Berge, et al. describe
pharmaceutically acceptable salts in detail in J.
Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein

by reference. Pharmaceutically acceptable salts of the



activity of said ABC transporter or a fragnent
thereof. In one enbodi nent, the kit further conprises
WO n®s088514 ons for a) contacting an addi ti onal PCT/US2004/033367
conposition with the biol ogical sanple; b) neasuring
the activity of said ABC transporter or a fragnent
thereof in the presence of sgug?agditional conpound
and c) conparing the activity 0of the ABC transporter
in the presence of the additional conmpound with the

%E@L}&ﬁspfog 'E?liﬁ‘z’cir}xfe%%%‘%{ LS el *E%o%ree?ﬂ%'}g%—e%f 5§om

osition o e present invention. In preferre
senityedi Ire o rdame Kisnd ongeed o aoteas anel basedensEkpmpliles of

TR._ [00169]. . d t the inventiaon descri bed
e aiAs Sty 0 1 A SRR Lo SEEE SO ehar GGG salts are
NI FS A ansielo Rdp Adrmiowidnbe nerdanstoad iblakuch as

these exanples are for illustrative purposes only and .
harderagdnl o ch @ cdshs twvidebarentiicmaciidy  Phiosphewvdat readi nsulfuric
ézﬁﬁ.gﬁﬁpgkrbha%éib %%é Eﬁswg%%e%%éagﬁgcggghgs nglgg]acetic
; reagents and sol vents were used as recerve
anitdhoutxafldict reri dpuiaflliedat iaend, Thiarthayer acid, citrie¢ acid,
chr amat ogr aphy was _perforned on gl ass-backed silica
S&&Cl@dcp%geés r BdGREd At ch °F Prudrésde REhayemeFBRAs used

iEMeBe @Ree suMRsS 3 sSASE! kUBhnyeadt her pharmaceutically
acceptable salts include adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfape, borate(
'butyréte; camphorate, caﬁphorsﬁlfonate, citrate;.
‘cyclapentanepropionate, digliuconate, dodecylsulfate,
ethanesulfonate, formate, fumérate, gluéoheptonate,
glycerophosphate, gluconate, hemisulfate, heptanoate,
hexanocate, hydroiodide, 2-hydroxy-ethanesulfonate,
lactobionate, lactate, laurate, lauryl sulfate, malate,
maleate, malonate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate,
pectinate, persulfate, 3-phenylpropionate, phosphate, picrate,
pivalate, propionate, stearate, succinate, sulfate, tartrate,
thiocyanate, p-toluenesulfonate, undecanocate, valerate salts,
and the like. Salts derived from appropriate bases include
alkali metal, alkaline earth metal, ammonium and N+ (C1-
4alkyl)4 salts. This invention also envisions the
quaternization of any basic nitrogen-containing groups of the
compounds disclosed herein. Water or oil-soluble or
dispersable products may be obtained by such quaternization.
Representative alkali or alkaline earth metal salts include
sodium, lithium, potassium, calcium, magnesium, and the like.
Further pharmaceutically acceptable salts include, when

appropriate, nontoxic ammonium, quaternary ammonium, and amine



performed in the positive node on a PE SCIEX EXI 0

mass spectrometer. Purity was determned by the
wobmenysst4 t ot al ion current, and the ultravi ol BCT/US2004/033367

absorption at 220 n and 254 nm EXAMPLE 1 Preparation

of Certain Exenplary Amines G| -( , -D nethoxy-phenyl

)-cyclopentyl ]-me thy am ne .. ¢[g0Q171] (3,

- Di et hoxy- phenyl ) -acetonitrile (5.00 g 28.2 nml) was

di ssolved in 60 L of anhydrous tetrahydrofuran in a

280imhsr umdetotibamyf bagkte S08hyMmshiydr hdens 2 83 gh¥droxide,
84.% |) was sl.owy added and the reaction m xtufte

vas %%get ossg-feéec phespbayeh| Bt bhatanel ¢de8allgy] sulfonate
83d9appml yuvasnhpen added and the reaction mxture was

heated to reflux for 16 hours. An additional aliquot
6P0142] di chbodedarahed (4b80e g 88 Pphmamhycevasi estied a@eptable

(O LETE LoD T M presone Lanet Lo SR ATl 2L
peapeaatut ecantly quesspesové téathees| ayapddidd o, Of epicre

net hanol . The reaction mXxture was evaporated to v
Yﬂ?&'ﬁ}és’sa%mﬂs%@rP?Fﬁﬂnbylww oarmg_rﬁlmcbgﬁlf]g]gfﬁpb!%ntgssr s
%Lil?ﬁtzﬁ,.elso%/gc.)&’ﬂ_}_ﬁfe lre 18 t:avr%ﬁlé-loé(l\', ’di_s |errl§jho£yqlbh%‘fﬁﬁen510n
?id%yC$@D@®¢%h@@%¢*ﬁﬂﬁg¢mﬂsa(iﬂﬁtdﬂﬁcZbdﬁhﬂﬁﬁﬂﬁhﬂ%kéning or
§%§f§1¥§§kér5§gﬁkéﬁrg¥e é&&g'iégg{(ggﬁfgjgf%éééé, lubricants
and the l%ke(.ag suited to the particular dosage form desired.
,Remington'é Pharmaceutical Sciehcés,vSixteenth-Edition, E. W.
Martin (Mack Publishing Co., Easton, Pa., 1980) discloses
various carriers used in fdrﬁulating pharmaceutically
acceptable compositions and known techniques for the
preparation thereof. Except insofar as any conventional
carrier medium is incompatible with the compounds of the
invention, such as by producing any undesirable biological
effect or otherwise interacting in a deleterious manner with
any other component (s) of the pharmaceutically acceptable
composition, its use is contemplated to be within the scope of
this invention. Some examples of materials which can serve as
pharmaceutically acceptable carriers include, but are not
limited to, ion exchangers, alumina, aluminum Stearate,
lecithin, serum proteins, such as human gerum albumin, buffer
substances such as phosphates, glycine, sorbic acid, or
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,

polyacrylates, waxes, polyethylene-polyoxypropylene-block



under an at nosphere of nitrogen. Lithium alum num

hydride- 115 - (1.57 nL, Min ether) was slowy added
wapesobssi4 eaction mxture was all owed to war m POI/USIING/033367

tenperature and stirred for 16 hours. The reaction

m xture was quenched with the slow addition of

met hanol . The reaction m xturgopas washed with a

saturated aqueous sodi um chloride solution, separated,

and evaporated to dryness to give a colorless oil (356

pglythed8, nwobl 8Zt9 ¥hgakS| sBhMhE Eéb@os835g§uc598ngnd
236. 2 I\/H-I \ Retention tine of 1.64 m nutes.
SHCBPRE t AbRYSPRENFHCH- 28. ﬁ@t—‘ﬂyﬁ]‘—aﬁ‘ﬁhmnénpﬂeato starch;

E@@172bs§t§ﬁ5'Qgsf59?%6?9H9§Ehgé¥ﬂhggyéogfg%gE%%?o¥%pethyl

OW Nng a procedure s
gl@hésﬁepethﬁﬁ q‘:elluhesprapdraelbm«aéeCacéﬂate, powdered

TR B SR

praet Ayl Lesipeware &, obt 8k neg-Rsa @ SOl QL &
%ﬁ mésﬂl\/]ssﬁdpg@%m o e Pound 510 (?vm‘g &&I\ﬁ%

eabEoREsed coh 8) saf Aloeer soibH)segams ¢l ; )ive. 8l ; corn oil
484 S be§n7§1£3y?§§g lg 3 uc@ §%péé§¥§%g$néi§col or

- Di met hoxy - phen cyclo exyI
qb@bﬁmy%@a Sﬁimhoxg/smmyéx)emcﬁ i Hyl | &l e durl ethyl

fgﬁ S?ZHg$€EQAf§§iA§E£¥grghég §g”%§g§§§ium hydroxide
and alumlnum hydrqx;de; alg;p;c_ac;d; pyrogenffree water;
isotonic saline; Ringef 8 solution; e€thyl alcohol, and
phosphate buffer solutions, as well as other non- tOch
compatible lubrlcants such as sodium lauryl sulfate and
magnesium stearate, as well as coloring agents, releasing
agents, coating agents, sweetening, flavoring and perfuming
agents, preservatives and antioxidants can also be present in

the composition, according to the judgment of the formulator.

6. Uses of Compounds and Pharmaceutically Acceptable
Compositions

[00141] In yet another aspect, the present invention
provides a method of treating a condition, disease, or
disorder implicated by ABC transporter activity. In certain
embodiments, the present invention provides a method of
treating a condition, disease, or disorder implicated by a
deficiency of ABC transporter activity, the method comprising
administering a composition comprising a compound of Formula I
to a subject, preferably a mammal, in need thereof.

[00142]) In certain preferred embodiments, the present
invention provides a method of treating cystic fibrosis,

hereditary emphysema, hereditary hemochromatosis, coagulation-



a 250 nmL round bottom fl ask. Sodi um hydride (2.03 g ,

84.6 mmvl) was slowy added and the reaction m xture
wowamswsssied to 50-60 C . 1, 4-Di chl oropent ane (BCT/8STH04/033367
33.9 mmol ) was then added and the reaction m xture was
heated to reflux for 16 hours. The reaction m xture
was cooled to roon1tenperatur%iﬁpd guenched with the
sl ow addi ti on of nethanol. The Teaction m xture was

evaporated to dryness and purified by col um

SDEPﬂH& §§9h3e9fc§éﬁéf@sgeéuéﬁ ¥ &£ @e pal dgf15W% cy, Type
et h {

ol e resulting 1
; hera@ih@xyphegybédechlbhpmamaﬂw¢mﬁumg|defiéhémbges, such

8.1 | s- 116 di sso| ved i dr (40
Shatalbreal i pe tohntes L aROLeRiR pnareY of 'R e oemia,
abé bh Uipap Hot iR AYA| | TesdSorddl moMg@ &ié@&ées\{\assuch as I-
slomdg added and the reaction mxture was all owed to

b

G@tn S%%%{@%%@@alﬂweeranos%wﬁwfcb#almlmmrs porhecystlc

v A e re ft L r LT L ACTC T
Chipl en- M@ﬂmaIOM$¢ellﬂ-rppIyeNQWGW1ndﬁEthy%hypérnnsulemla,
hen fiJtered.t h celite, wash

h h
T & R L0RTs LAt e el Rl o dase dd¥sciency,

Ol £ P Fathy2d BA Ve, avaRUH£Ld JX &errydbeﬁss dse ¢ 1,
%lve é@cd{abfass ol | (1. 91 g, 7.66 né%ﬁr 94.0 % . ype

Eredis- 3y EplysonD, zowaﬁnﬂd:aglsdlwe{n\nhxrmdaeqr@nt@mogenes1s
Iﬁﬁg&fecta, heredltary_hypoﬁlbrlnggenemla,‘ACT def;c;ency,
Diabefeé,iﬁsipidus (DI), neﬁrophyséal DI, neprogenic DI,
“CharCOt—Mafie Tooth syndrome, Per;izaeusfMérzbaéhéf 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 syndrome, COPD,
dry eye disease, or Sjogren's disease, comprising the step of
administering to said mammal an effective amount of a
composition comprising a compound of Formula I, or a preferred
embodiment thereof as set forth above.

[00143] 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 step of administering to said
mammal an effective amount of a composition comprising a

compound of the present invention.



of 1.76 m nutes. EXAMPLE 2 Preparation of Exenplary
Compounds of Fornula | Benzofuran-2-carboxylic acid
W 1006/085a4 met hoxy- phenyl ) - cycl opentyl net hyl | pamis®04/033367

00174]

E—[l-(3,4-u nmet hoxy- phenyl ) - cycl opentyl ] - net hyl am ne

(141 ng, 0.600 nmol) was di ssehyed in anhydrous

1, 4-dioxane (2 nL) containing triethylamne (167 niL |,
1.20 mml ) . Benzofuran -2-carbonyl chloride (108 ng,

[@06QQ@ ) MDh)kcwadihber Ad¢dRd iaRdnthen 8ACH SR BLXLU Smount " of
was allowed to stir for 16 hours. The reaction m xture

t@@sOPWPP@PédOre@aﬁém@p@@tu@adﬁyné§§epaﬂélpuppmpedlbyon is
t%%kuggﬁﬁ EOQEE%%EQQQVf%” I a%%n .uikggs géaghe severity

o et acetate i n héxan
oﬁrambuomsmweeeocombsmed an@remaaorabedd&aaﬁyyaﬁ§ﬁyb@ma,
yield a white S%|Id 0.1775 g , 0.4678 mml, 78.0 %

megpdE A, DeRPEDTTe §SifouRAagEH2biPMFFYbr iRel AL Fon

d%EH%l@Bféeggth@Htg§ F?ogygn(éogekkgleﬁy§c>?g% d 1héZed1tary
'aég}oegeQQK-lgpgg prpc8HEing. 8eficiedcied, 55u¢n7as Ehmlllal

th%aZ?Slé%tgggle%ia, TprF§Eck§QOmygr?aemag# 8 sz LE7
abethll ipoBrot84néiia, J1gsbsomdl Hetorhgh diBBRsEI00sMER, a5 T-
cg¥§ dlgease pseudo'Hgglér3 ée§ZeEo§y’dggrfhga’ogspélycystlc
_kldney dlsease mucopolysaccharldoses, Sandhof/Tayjsachs,
Crigler-Najjar type II, polyendocrinopathy/hyperinsulemia,
- Diabetes mellitus, Laron dwarfism, myleoperoxidase déficiéncy,f
brimary hypoparathyroidiém, 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 syndrome, COPD,
dry eye disease, or Sjogren's disease.

[00145] The compounds and compositions, according to the
method of the present invention, may be administered using any
amount and any route of administration effective for treating

or lessening the severity of one or more of cystic fibrosis,



109. 2, 121 . 5, 111. 6, 112 . 7, 118 . 8 , 122
. 6, 123 . 6, 126 . 7, 127 . 1, 139 . 3, 147 . 1
wWQ 204835518 , 149 . 1, 154 . 1, 158 . 2. PCT/US2004/033367

Benzof uran- 2- carboxylic acid [1-(3,4- dinethoxy-phenyl

)- cycl ohexyl net hyl ]-am de. [00175] C [1-

, 4- Di met hoxy- phenyl) - cyclohexy{ 3methylamne (276 ng,

1.12 nmol ) and Benzof uran-2-carbonyl chloride (223 ng,
1.23 mmol ) were dissolved in 6 L of 1,4-di oxane

%%Q%@h@b%@'%ﬁ%ﬁ&%ﬁh@ﬁiﬂ%rgﬁlga g%ogﬁagﬂgkxsﬁg chégulatlon—

The reaction re was €vapor ness
cedus&oﬂved5|dedﬁchbocd&sthaneh aadpemteanteddefﬁhlbhcy, Type

gy roc r|c aci d, M sodi dr oxi de, .and _a_sat urated
85& R Eﬁ oPFaESS#hBIoAGEAFLePSy8F . Such

d@leam@qaals gp@&b&@héateramemeaap@pgée@ ERy UEMNESSnemia,
The crude product was then purif y col um

éﬁﬁéﬁétl@@pa@ﬁylmmallu éasgepmaéu ﬁgoaageadneﬁ@ses 0s@6h as I-
Congh&h ang? &clAcn gﬁg@ sggﬁepg%g kfa f Qaﬁ¥eé81ycystlc

|ne vapora to’'dryness
. ¥ddndy( 895enge, Om&&ﬁpaﬁybacénafl&@seES!Shﬁﬁhbf/wayGSachs,

eriaiee AR (o6 iy DebyeRjORr ShaBR bRy Ony AR CypRyLenia,
Bi48etds theT16cstZrazbh, dRaBBibs ﬁ%ﬁegﬁegéxiéasékﬁef1c1ency,
6.68 (s, IH), 6.92-7.02 (m 3H), 7.
pr49a¥y49ypﬁpam;hy¥osqll$m55m€h@nq>ma, glyga(l@sw CDG type 1,
vhe;edltayy'emphysema, congenital hyperthyroidism, osteogenesis
impérfécta, hereditary h?pofibrinogenemia; ACT deficiency,
'Diabetes'insipidus (DI); neurophyseal DI;_népfogehic'bi;
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 syndrome, COPD,
dry eye disease, or Sjogren's disease. The exact amount
required will vary from subject to subject, depending on the
species, age, and general condition of the subject, the
severity of the infection, the particular agent, its mode of
administration, and the like. The compounds of the invention
are preferably formulated in dosage unit form for ease of
administration and uniformity of dosage. The expression
"dosage unit form" as used herein refers to a physically

discrete unit of agent appropriate for the patient to be



= 7.8 Hz, IH Quinoline-2-carboxylic acid [1-( , -dine

t hoxy -phenyl )- cyclopentylnmethyl ]-am de . [00176]
wER0080835sme- 2 c-arboxylic acid (0.502 g , 2.90 pamiU¥2080033367

C [1-(3, 4-D et hoxy-phenyl)-cycl opentyl]-nethyl am ne

( .678- 118 - g, 2.90 mmol) were dissolved in

acetonitrile (20 nlL) contai ni 31% tri et hyl am ne (894 niL

, 6.38 mmol) . O (7- Azabenzotriazol-1-yl) -N, , ',

"-tetranet hyl uroni um hexaf | uor ophosphate (1.54 g ,

é‘]{gaei:{gm fl%v@lo laqgee% edrsttheodsml%gv} %].Wasthal | 3:\1}\4% totq:a&. daily

urs e reac idn mX ure was evaporate

isagh yoie tsheantbngsride iy dtﬁdpmmhnm&tfogﬁmomtmnt
silica gel usji ng a gradient of 0-40 % et hyl acetate in

N vl ;ﬂf‘r deqided s ths é’lt&ﬁﬂﬂ% phgpician within
@%@%@é@%ﬁs%cﬁﬂ%‘mf&ﬂb@d@&ﬁ@' t’ﬁlé@ﬁﬂ&l(ch‘l%@_f%ctlve

SI-M5™m Z cal c , found
dsm@ 216(\%11 )ior Retemawi duiley a3t mim@rgmnigmNvR 11l depend

I?I. aszairZ]]% ycg)%gfa(ctorﬁ_blnlcgluggﬂ 8@1’!&_';3(116% ’_ribﬁ,jing t:reat?d

dﬂﬁ &H@ sk tlyt ,of) theS.diddtddit)) the & tivitd Bf7 the specific
IH, 7.99 (t, J =8.8 Hz, 2H), 8.08 (s, IH, 8 8

C(Cdnpoynd sar@olrfwed Hthes speqidic) compasiiion gmployed; the age,

bfd)}"‘%éﬁd)lido,h%&:yél ri{e%qtt:'ma@qu and diet of the patient; the
time of administration, route of administration, and rate of
egcretiQp Qfﬂthg sgecific'gompqund employed; the duration of
:the,treatmenty drugs used in combination Or,coincideﬁtalfwith
theAspecificjddebUhdﬁempioyed; and like faétors'weli known in
the medical arts. The term “patient”, as used herein, means
an animal, preferably a mammal, and most preferably a human.
[00146] The pharmaceutically acceptable compositions of this
invention can be administered to humans and other animals
orally, rectally, parenterally, intracisternally,
intravaginally, intraperitoneally, topically (as by powders,
ointments, or drops), bucally, as an oral or naéal spray, or
the like, depending on the severity of the infection being
treated. In certain embodiments, the compounds of the
invention may be administered orally or parenterally at dosage
levels of about 0.01 mg/kg to about 50 mg/kg and preferably
from about 1 mg/kg to about 25 mg/kg, of subject body weight
per day, one or more times a day, to obtain the desired
therapeutic effect.

[00147] Liquid dosage forms for oral administration include,
but are not limited to, pharmaceutically acceptable emulsions,
microemulsions, solutions, suspensions, syrups and elixirs. In
addition to the active compounds, the liquid dosage forms may

contain inert diluents commonly used in the art such as, for



[00177] 2-Fluoro-nicotinic acid (0.793 g, 5.59 mol)
and phenet hyl am ne (0.705 L, 5.59 mmol) were
waole@sobssed in acetonitrile (20 nmL) contai ni ng PCT/US2004/033367
triethylamne (1.56 nm, 11.2 nmol)
0- (7- Azabenzotriazol -I-yl) -N, , ", N -
tetramet hyl uroni um hexaf | uor ophgsphate (2.97 g , 7.83
nol ) was added and the solution was allowed to stir
for 16 hours. The reaction m xture was evaporated to

dspnpSe  andteur bl edhby eehyBRtshr eBRLBYN 2BRY%Ogents and
silica gel u3|n%ea gradi ent of 0-40 % et hyl getgFS Fn n

FEYAFeL 1 eTife SHE aﬁrﬁébVénglﬂéhéleohﬁppﬁdpahdalcohol ethyl
cuzBonated L9u91YaRetalg VhEhT R WibbRTS) bentDy tB8ndoate,

802 mol’, z calc
p¢5p21§nblglycaétemtBebutyménéfg2yaﬁlﬁlﬂuh@ﬁhylformamlde, oils
| -nicotinamde.- 119 - [00178]

1E|88¥8 ﬁggﬁéneFﬁ§F°H§88?vnaﬁ?aﬁd?EQG figrno. Begmnngl}ve,
caBtbut anal 6£8QmBloi14) 65gﬂ99é}o§ndt99£§ﬁ§§PBEQ§§

(trimethylsilyl) am de M in toluene |
edrBhAdd BRAAYSE vﬂ@aefglysoh$n@n@sfattyo@o1d esters of .

ESQB@EQEUV dTm§ 98 Qﬂenéxfur e81 EvVa orat luents, the
?% taphy oh

dryness an purl unm’ chr ona
SrhiCaogpbsmSungsacgnadleﬁt1@cIu@e2@69ﬁ€&ﬂNé @@@Ea&§ wetting
xane hgygure fracti ons_were conbi ned and

g%%ﬁgﬁat%@u%ﬁl ResanE oSYFRPUIIIG AP eSs BrEeemimg,
ﬂggv@rﬁﬁﬁ,'agd Perfumlng agents.

[00148] = 1Injectable preparations, for'ékamplé; sterile
injectable’ agueous or oleaginous suspénSions;méy.beﬂformulatéd‘
according to the knowﬁ art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution,
suspension or emulsion in a nontoxic parenterally acceptable
diluent or solvent, for example, as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that
may be employed are water, Ringer's solution, U.S.P. and
isotonic sodium chloride solution. In addition, sterile, fixed
oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil can be employed
including synthetic mono- or diglycerides. In addition, fatty
acids such as oleic acid are used in the preparation of
injectables.

[00149] The injectable formulations can be sterilized, for
example, by filtration through a bacterial-retaining filter,
or by incorporating sterilizing agents in the form of sterile
solid compositions which can be dissolved or dispersed in
sterile water or other sterile injectable medium prior to use.

[00150] In order to prolong the effect of a compound of the



mmol, 86.5 % . ESI-M5 mz calc. 298.2, found 299. 2
(MH) . Retention tinme of 3.46 mnutes. H NVR (400
wWOrws08314<N) d , 0.95 (t, J = 7.4 Hz, 3H), 1. 3BcUd2004/033367

(m 2H), 1.63-1.70 (m 2H), 2.91 (t, J = 7.0 Hz, 2H)
3.65-3.73 (m 2H), 4.41 (t, J = 6.7 Hz, 2H), 7.08 (dd,

J 7.5 4.8 Hz, IH), 7.23-7.37 %g}_SFD, 8.01 (s, IH,

8.25 (dd, J = 4.8, 2.0 Hz, IF&, 8.39 (dd, J = 7.5, 2.0
Hz, IH) . Benzofuran-2-carboxylic acid [2-(3, -dine

- -2 t.hyil - | {-.ami_dea. - (¢
SR aTinkn e Y dedidite £ fgu she
ah l6p trivoo] )ofanﬂlebe:mq:fdumh-f?cmarénmmyjtade:‘o@rlsi (jfﬂ"d_(i%rémuscular
g, 0.502 I di ssol ved in nL , 4- di oxane
R g TR B e qoreg wAned P06 Hmdior Ofre Liquid
SR ARBHTOH Wi Mas 1Stdd 18d dRrphouo Wa%er%‘é%ﬁ%i@heg)oor

to dryness, redissolved in dichloronethane,
v @l LR YM R getieordifc alsicgptiioso@ifuphe compound then
Y L 2 SRR S AQERS LOLUEL 008 390U cepen
upitth egpeedt ed Aeo atidy/ resastallld ner fdempr edtetrnagddvehen delayed
e hed by ool um shromstooraphy on Sl ea gel WL,
RIS O B, mrs%oqm?ﬂ%q NS RYANAALEL LOPLYRASSn an
to yield a white solid (I53 ny,
oil vehicle. Injectable depot forms are made by forming
microencapsule matrices of the compound in biodegradable
polymers such as poiylactide—polyglyéolidet'Dependihg upon the =~
- ratio of qdmpdﬁndlto’polyméf'and.ﬁhe nature-pf the particular
polymer émployed, the rate of compound release can be |
controlled. Examples of other biodegradable polymers include
poly (orthoesters) and poly(anhydrides). Depot injectable
formulations are also prepared by entrapping the compound in
liposomes or microemulsions that are compatible with body
tissues.
[00151] Compositions for rectal or vaginal administration
are preferably suppositories which can be prepared by mixing
the compounds of this invention with suitable non-irritating
excipients or carriers such as cocoa butter, polyethylene
glycol or a suppository wax which are solid at ambient
temperature but liquid at body temperature and therefore melt
in the rectum or vaginal cavity and release the active
compound.
[00152] Solid dosage forms for oral administration include
capsules, tablets, pills, powders, and granules. In such solid
dosage forms, the active compound is mixed with at least one
inert, pharmaceutically acceptable excipient or carrier such

as sodium citrate or dicalcium phosphate and/or a) fillers or



0.433 mmol, 86.3 %9 . ESI-M5 mz calc. 353.2, found
354.2 (M+1) . Retention tinme of 2.99 mnutes. H NWR
W@ 4@8/084324 - 120 - CDCN) d 1 . 3 8 (S, 6H , BCT/US2004/(33367

s,2H ,3.81(s, 3, 3.83(s, 3H , 6.
85-7.06(m4H),7.31 7.39(m2H , 7. 4
6(t,J:8.4Hz,IH) 0752--7.56(m||—|)

L 7. 72(d, J=8. ﬁl)

Benzof ur an- 2- car boxyl | c aC| d[1- ( 5-tri met hoxy- phenyl)

n
%f(f%&%gpg %M#ﬂ‘?%r%%’ Jb?(]sg%%eny]l thcilsc opseunctr e—'rre(%]h%ﬁose’
mannet ¢53. éncﬁrgleléZD:E) amid ) Bndibeleef warh Z<carfonydxample,

chlorldeé§6l 0.200 mmpl ) were dissolved in 2 L
Frios e iuhee Lo o5 i I rahdRa SR L, 0. 60

B i ny Ty f@liﬁdix%hén Xt aS id rdt f0r S MM Sants
evapor at e yness, and purlfled by reverse phase

w@@a@%\t%@@rqlﬂ dd)crﬂmmttﬁﬁ%am;nq @%ﬁf@ﬁj guh @f egar-agar,
f&iﬂ%ﬁ égﬁég?%do%%f nﬁ L4)‘—’1p]1]tjlfat entl on t:\éﬁeq ic acid,

c’:3e12t9am rmibscat&nzmidjrm&ﬁmcaﬁm)qdatre ,aa)d doll-uieingn retardlng '
1, ]dioxal - S—yl ent th . amde. C (1-Benzo
196341 SHGH 22 WA LEy N opehl VISR TS R L a7, Such as
Sl 5 BBy s G, . 2o
exém@ﬁe“rgptyl alcohol and glycerol monostearate, h)
absorbents such as kaolin end_bentonite_clay, and i)
lubficente such as talc, calcium stearate, magne81um stearate,
SOlld polyethylene glycols,.-sodium lauryl sulfate, and_
mlxtures thereof. In the case of capsules, tablets and pills,
the dosage form may also comprise buffering agents.
[00153] Solid compositions of a similar type may also be
employed as fillers in soft and hard-filled gelatin capsules
using such excipients as lactose or milk sugar as well as high
molecular weight polyethylene glycols and the like. The solid
dosage forms of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as
enteric coatings and other coatings well known in the
pharmaceutical formulating art. They may optionally contain
opacifying agents and can also be of a composition that they
release the active ingredient(s) only, or preferentially, in a
certain part of the intestinal tract, optionally, in a delayed
manner. Examples of embedding compositions that can be used
include polymeric substances and waxes. Solid cempositions of
a similar type may also be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as lactose

or milk sugar as well as high molecular weight polethylene

glycols and the like.



triethylamne (83.6 nL , 0.600 mml ). The reaction

m xture was stirred for 15 hours, evaporated to
waleoosessi4 and purified by reverse phase preparetT/u82004/033367

liquid chromat ography to yield the pure product (13.0

nmg, 0.0358 mml, 17.8 %9 . ESI-M5 nfz calc. 363.2,

f ound 3642(I\/H-I) . Retentio me of 4.22 m nutes.

- Cycl opent yl oxy- W phenet hyl - ni coti nam de.

2-Fl uoro-nicotinic acid (84.7 ng, 0.600 nmmol,

[§yebepent apgl aééitvé QEmeux?&Q 83'9'31@8%@01 Ssi um

bis(trimethylsilyl) amde 0O mmol) were
mgonbenedpsnlatied fobmewitlnfone Nsndl merhydaxcﬁrpmntsieasmdoted

b dt di or 3 nut es at
o4 SCERE, AOLTACAGURNE FOLAS LI B 100 S SLaMLES Ypounee,
pOr(4; agnbegzahtil @2otah-yé ) prdbard with coatings and shells

tetrarret h%/I uroni um hexaf | uor ophosphate (304 ng, 0.800
WEBI 3 veRt arte dcanting®: seelervn TRRtEPlbikd ¢eptings and

oEl‘?érlgoQ@i‘ﬁ JOE1 ML XL €5 é*@@am#éa@iﬂcﬂ SR P& ing

phase prepa atlve l'iquid chromat'ography to

ap@rqunr@@chtth& dosade OD9Bmamtdiie dcttivé &ﬁlpdiﬁidﬂrﬁay be
alc. .310. 2, Kfnd 311. 2 (M ﬁetentlo tinme
tifeas s biat peSeo ond Aited i EtEULal ' Mrose,

la&¥@§éhdf 243 HEt Yt DU OXYde MbERS | AN Lo comprlse, as is
2-Fl uoro-nicotinic acid (84.7 ng, 0.-600 mmol, -nmethyl
normal practice, additional substances other than inert
dilgents, e.g., ;abletingilgbricants andﬁother‘tableting_aids
such a- magnesium stearate and microctYstalline céllulose.-In
Tthe'casé‘Of'qapsu1e$; tablets and pills, the dosage forﬁsAmay~
also comprise buffering'agents. They may.oﬁtionally contain
opacifying agents and can also be of a composition that they
release the active ingredient (s) only, or preferentially, in a
certain part of the intestinal tract, optionally, in a delayed
manner. Examples of embedding compositions that can be used
include polymeric substances and waxes.
[00155] Dosage forms for topical or transdermal
administration of a compound of this invention include
ointments, pastes, creams, lotions, gels, powders, solutions,
sprays, inhalants or patches. The active component is admixed
under sterile conditions with a pharmaceutically acceptable
carrier and any needed preservatives or buffers as may be
required. Ophthalmic formulation, eardrops, and eye drops are
also contemplated as being within the scope of this invention.
Additionally, the present invention contemplates the use of
transdermal patches, which have the added advantage of
providing controlled delivery of a compound to the body. Such
dosage forms are prepared by dissolving or dispensing the

compound in the proper medium. Absorption enhancers can also



butan-1-ol (52.9 ng, 0.600 mMmol ) and potassium

bis(trimethylsilyl) amde (478 ng, 2.40 mmol) were
w@oousissst4 i n 0.6 nmL of N, -dinethyl formam de BOTUS2004/033367

subjected to mcrowave irradiation for 3 m nutes at

180 C . [2- ( ,4-D nethoxyphenyl)- ethyl]-nethyl-am ne

(117 ng, 0.600 mml) and O (7-; Azabenzotriazol-1-yl)

-N, , ', N -tetranethyl uroni um]hexafl uor ophosphat e (304

ng, 0.800 mmvl) was added and the sol ution was all owed

50 §béa £97 3 A6rOQME Schd hﬁ@%yr&l@%rﬁmcﬂ%&%@g e skin.
reverse phase preparative liquid chromatography to

Vel datdecparie producelldd Soyrg i tthea03oromioding. £5c e

ESI - z calc. 386.2, found 387.4 (Mtl) . Retention
oherE A gthhrine. Ot (5Y | Tantt 408 DSy 4 o

At e d-Whgik hoxygehenyl ) - cycl opentyl met hyl ]

-am de. | HIndazol e-3-carboxylic acid (32.4 ng, 0.200
ﬁﬁ%@?shnd ks @QSC{lbed generally above, the compounds of the

SNy Co Rl P BRI AT e e, s
ghnhauni \M'gshilil@_thtyl e heu{@ 36 arly ,pdxttidfulamwlheory, the
COBETARR i or GET HelGHY (07 SRS (6 NPT Tor

Or 2001 fiF0bY VesSsafl Al dheesalptd o Waissel dOWshi®ition, or
géééyééép%gggguﬁiéeggglggfg;uézVfﬁ%éé?ﬂhg§”$gIgg%k?&ansporters
is implicated ip the disease,_conditionﬁ grwdisprder.'.When
hypefactivity,or‘inactivityfof an.ABC.transporter~is.
"impliCated.inla particplar diséase,'cdhdition, or disorder,
the disease; condition, or disorder may also be referred to as
a “ABC transporter-mediated disease, condition or disorder”.
Accordingly, in another aspect, the present invention provides
a method for treating or lessening the severity of a disease,
condition, or disorder where hyperactivity or inactivity of an
ABC transporter is implicated in the disease state.

[00157] The activity of a compound utilized in this
invention as a modulator of an ABC transporter may be assayed
according to methods described generally in the art and in the
Examples herein.

[00158] It will also be appreciated that the compounds and
pharmaceutically acceptable compositions of the present
invention can be employed in combination therapies, that is,
the compounds and pharmaceutically acceptable compositions can
be administered concurrently with, prior to, or subsequent to,
one or more other desired therapeutics or medical procedures.
The particular combination of therapies (therapeutics or

procedures) to employ in a combination regimen will take into

account compatibility of the desired therapeutics and/or



preparative liquid chromatography to yield the pure

product (7.47 ng, 0.0197 mmol, 9.84 %9 ESI-M5 nfz calc
WO 28303314 f ound 380.4 (MH1) . Retention tinme pET/BSDHA4/033367

m nutes. 4-Benzyl-N[1-(3, -dine

t hoxy- phenyl ) -cycl opentyl nethyl] - benz am de.

4- Benzyl - benzoic acid (21.2 ng,;40..100 nmmol) and C[1I-

( , 4-Di net hoxy-phenyl)-cycl opentyl]-nethylam ne (23.5

g, 0.100 mmol) were dissolved in acetonitrile (1 niL)

SR S drid Qiﬂé/'c?é‘%yﬂ)eecﬁ 4t]l'i@}:a[ﬁeutlcb APl Yo -pPachieved.

(7- Azabenzotri azol

ItNwi ek radRe Ha mmwm@;tharolrm@FﬂWeﬁsaan@Wed may
d t t o]
S‘f}gl?qf - 1365 ur L df.%ﬂecatn T etlrrc’eO suan# Qilv&srcfﬂef i e@%ﬁy example,

e mXture was en puri

dre varssn thihas ecpiepatdtmale bd ot rahntemid o tehtly with
0. 0561 mmpl, 56.1 %

GRS I M35 £ T AR (WAGRCe et i EGIEY ey
dd e Rf é&ﬁg%ﬁaﬂﬂﬂé¥feéﬂs el-d 3, c&ﬂﬁ?ﬂﬂ“@@/an adverse

- phenyl ) - cycl opent yl net hylﬁ éz( di phenyl - tam 5

& gl - deetissddiar§i4n. adidyt iemdo trhﬂ;ja)peaxtdc agents that
a%zf[7 rh_érgfﬂaéll]@/ fégr?ltnhl%[)%/ \Agcrf eq:y!j?tsso%l/gooent lv]e raﬁl:ryé.c%l ar
dﬁsé’d.ée c@wit aldidig itari etdnd ardwn (a&g."@pﬁ.ropr&-afi@o for the
Annggse, or-25§§¥¥¥gﬁnrﬂé¥%g'QBQQted"

[00159] The amount of additional.therapeutic agent present
in the compoéifidns éf tHis iﬁvention will be no more than the
amount that would normally”be'adminiSteredfin a composition
comprising that therapeutic agent as the only active agent.
Preferably the amount of additional therapeutic agent in the
presently disclosed compositions will range from about 50% to
100% of the amount normally present in a composition
comprising that agent as the only therapeutically active
agent.

[00160] The compounds of this invention or pharmaceutically
acceptable compositions thereof may also be incorporated into
compositions for coating an implantable medical device, such
as prostheses, artificial valves, vascular grafts, stents and
catheters. Accordingly, the present invention, in another
aspect, includes a composition for coating an implantable
device comprising a compound of the present invention as
described generally above, and in classes and subclasses
herein, and a carrier suitable for cdating said implantable
device. In still another aspect, the present invention
includes an implantable device coated with a composition

comprising a compound of the present invention as described

generally above, and in classes and subclasses herein, and a



-N.N,N",N" -tetranethyluronium hexaf |uorophosphate
(76.0 ng, 0.200 nmmol) was added and the sol ution was
w@bdoswesdid o stir for 16 hours. The m xture waspeT®s2004/033367

purified by reverse phase preparative |liquid

chromat ography to yield the pure product- 123 - (13.3
nmy, 0.0310 , 15.5 9% ESI-MS mhzqcalc. 429.2, found
430.2 (M+l) . Retention time of 3.47 m nutes.

2- Met hyl - 5- phenyl - f ur an- 3- carboxylic acid _

¢dx{ Bed- s inea Dy PHE NYdA £ 116 Cd OB Ninyd TRt e ad-FHie .

2- Met h I-S-Qhenyl-furan-S-carbox lic acid (40.4 ny,
%‘?E%biﬁm?‘i bheo T 314 (Bhe-axnetnb BreEl daryall coated

ORSTYE A1 TRty p e, (47, ibdl 2490 VA MYE 6,099,562,
diss&%%ga in é%eto%i?é?l%é?%#%ﬁ%aconta|n|ﬁf 6.,099,562;
r8&8 g3 @m ared (B33® M21. 0.B0O auedlings @rg Eypically

enzotriazol -1-yl). -N, N, ', N -tetranethyl uroni um
RS R e STt by L ST 9 M ksl polymer,
Bty idteh ywId 16 1 0 Avas, ghd X 1 sdtddnd, 0 N IEnelRA o1,
m xture was then purified by reverse phase preparative

BIGAIFCH AHRbyreighyl ans yrishd ARetsbes Bst BuE IR0 thereof .
b DAL mﬁ; %chgbr(l@ll%/slﬁel\/?u?télf%a!c%vgfle%‘ %vfoi'lsndltable
420.4 (N&?ﬂ . Retention ti'ne of 3.62 mnutes. P13
Cap@iate tdfoxflyhersd ) oy 0 peritydaretahyildes?- polyethylene
gﬁr{fecncyll ,S%ﬁoas%o]l_iapcieésargrd%o'mbinations thereof to impart
cpnprollgd_releasg cha;acteyistics in ;he compos;tioni
'[00161} 'AnOther.aspect'of the inventibn relates to
quulaﬁing:ABC-tfansportér activity in a biological sample or
a patient (e.g., in vitro or in vivo), Which method comprises
administering to the patient, or contacting said biological
sample with a compound of the present invention or a
composition comprising said compound. The term “biological
sample”, as used herein, includes, without limitation, cell
cultures or extracts thereof; biopsied material obtained from
a mammal or extracts thereof; and blood, saliva, urine, feces,
semen, tears, or other body fluids or extracts thereof.

[00162] Modulation of ABC transporter activity in a
biological sample is useful for a variety of purposes that are
known to one of skill in the art. Examples of such purposes
include, but are not limited to, the study of ABC transporters
in biological and pathological phenomena; and the comparative
evaluation of new modulators of ABC transporters.

[00163] In yet another embodiment, a method of modulating
activity of an anion channel in vitro or in vivo, is provided
comprising the step of contacting said channel with a compound
of the present invention. In preferred embodiments, the anion

channel is a chloride channel or a bicarbonate channel. In



Phenyl sul fanyl -acetic acid (33.6 ng, 0.200 mmol ) and
C [1-( ,4-D nethoxy-phenyl)-cycl opentyl]-nethylam ne
w@ 4005435514 0. 200 mmol ) were di ssol ved i n acet oP@t/U81084/033367
(1 m) containing triethylamne (83.6 nL , 0.600
nnDI) O (7-Azabenzotriazol-1 - yl) -N,NN"',N
' -tetranet hyl uroni um hexaf | uor,gghosphate (76. O ny,
0.200 mmol ) was added and the solutlon was allowed to
stir for 16 hours. The mi xture was then purified by

r i r Bt hy.
soue et Gasaiated s GO S griors

@sinsSLl m z cal c. 385.2, found 386 0 (M) . Retentlon

Edldq(e%&z‘r D%%?%%X#ﬁggﬁeonﬁlj aC]SFqu&?et r?é‘i’t?ﬂﬂlj“leéltphetﬁ‘ﬁ r§:>resent
TORMONRIN deroviREny IRl O Ci S b 38 QD 200 o
no an -

fungs et %W%P%Tcﬁaérﬁ Vi uefttiiafhe (fAly g
r&)lngl He V@Jejﬁ Cgﬁsccgr{ f}}%acﬂﬂi"éél]] %11(&1 rg‘)compound of

contalnlng triethyl am ne 0. 600
e bmezmznotveraz:oin 1'ylIThe N,eN'm "functlonal ABC transporter™"

B 200 W) Wt ISP e SR O i o R ® of

tSﬁdI{sIﬁc%t ]eﬁ:d'hqk«hrt%/ Thieh Brd il 6B et it s, | @iy functional
reverse phase preparative liquid chronatography to

ABG|trarPier prodifiR(19.0 ng, 0.0517 mol, 25.8 %
Fﬂ%.‘[d\ﬁ mzAcct%IQilr;é_;ts?toz’arfd:tlﬂeq: preferred embodlment the

activity of the ABC transporter is measured by measuring the
transmembrane voltage potentlal. . Means for measuring the
voltage potential across 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. |

[00166] The optical membrane potential assay utilizes
voltage-sensitive FRET sensors described by Gonzalez and Tsien
(See, Gonzalez, J. E. and R. Y. Tsien (1995) "Voltage sensing
by fluorescence resonance energy transfer in single cells"
Biophys J 69(4): 1272-80, and Gonzalez, J. E. and R. Y. Tsien
(1997) "Improved indicators of cell membrane potential that
use fluorescence resonance energy transfer" Chem Biol 4 (4):
269-77) in combination with instrumentation for measuring
fluorescence changes such as the Voltage/Ion Probe Reader
(VIPR) (See, Gonzalez, J. E., K. Oades, et al. (1999) "Cell-
based'assays and instrumentation for screening ion-channel
targets" Drug Discov Today 4(9): 431-439),

[00167] These voltage sensitive assays are based on the
change in fluorescence resonant energy transfer (FRET) between

the membrane-soluble, voltage-sensitive dye, DiSBAC2(3), and a



367.5 (Mtl) . Retention tinme of 3.05 mnutes. [00179]
The characterization data for certain conpounds of the
wWEe®@sesisi4 nventi on are shown bel ow i n Tabl e . -PARES2004/033367

180] Table 2 LC-Ms nmp'd# JC-RTfi ih)" Cmrd # :((&+
((M) ) LGRT (mn) 7 379.50 3.90 7 1 534.40 3.57 17
319.20 3.03 72 490.20 3.87 27 ggg 20 2.96 73 454.40

3.90 34 354.20 3.70 74 485.40 3.63 35 364.20 4.22 75
414.40 3.53 36 359.20 2.51 76 420.00 3.02 37 345.00

. 07p36 7831392400 o the
S1205E0stE Sotplordeiatl DiE o A ug 25 25p%Y o e

PuBer4 leaB1et20f2 88 ®lasBalmeObiand 42d3Z8t40a8. B4FRRT donor.
%%gh%%ssi%sm%%b%g%ézgo%é%%ig§ %gg)ogags%zthe negatively
charged DiSBAC2(3) to redistribute across the plasma membrane
and the amount of energy transfer from CC2-DMPE changes
accordingly. The changes in fluorescence emission can be
monitored using VIPRTM II, which is an intégrated liquid’
handler and fluorescent detector designed to conduct cell-
based screens in 96- or 384-well microtiter plates.

[00168] In another aspect the present invention provides a
kit_for use in measuring the agtiyityvof a ABC transporter or
é.ffagmént theredf in aAbiological_sample‘in vitro or in vivo
compriSinéufi) a'¢6mpésition.¢émbrisiﬁg-é compound éfﬁthé_'
preseﬁt ihvénﬁion; and (ii) instructions for a) contacting
the composition with the bioclogical sample and b) measuring
activity of said ABC transporter or a fragment thereof. 1In
one embodiment, the kit further comprises instructions for a)
contacting an additional composition with the biological
sample; b) measuring the activity of said ABC transporter or a
fragment thereof in the presence of said additional compound,
and ¢) comparing the activity of the ABC transporter in the
presence of the additional compound with the density of the
ABC transporter in the presence of a composition of the
present invention. In preferred embodiments, the kit is used
to measure the density of CFTR.

[00169] 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.



44 331.40 2.60 84 430.20 3.47 45 299.20 3.40 85 368. 20
3.05 46 359.00 3.00 86 447.40 3.45 47 387.40 3.03 87
W@ 25485584 62 4 8 359.00 3.03 88 379.40 2.83 49rCHVUSHN4/033367
2.65 89 410.40 3.25 50 271.20 2 93 90 311.20 3.40 5 1
299.20 3.38 9 1 433.40 3.27 52 313.00 3.60 92 425. 40
3.60 53 285.00 3.17 93 457.40 i %2_54 359.20 2.55 94
463.40 3.23 55 373.20 2.83 95 455 40 3.53 56 385. 40
2.86 96 378.40 2.23 57 331.40 2.13 97 432.60 2.83 58

345.20 2.40 98 393.40 2.60 %%gﬁ%iggp 2.81 99 407. 40

2.95 60 414.40 3.00 100 379 6 1 412.20 2.76
Fehe358. POo8ec@6r62 428.40 2.93 102 331.40 2.65 63
8 98 3. 07 03 421.20 3.20 64 354.20 3.25 104 359. 20

6 ] reagents and solvents were used as received
without further purification. Thin layer chromatography was
performed on glass-backed silica gel 60 plates pre-coated with
a fluorescent dye from EM Science. Mass spectrometry was
performed in the positive mode on a PE SCIEX EX150 mass
spectrometer. Purity was determined by the observed total ion

current, and the ultraviolet absorption at 220 nm and 254 nm.
EXAMPLE 1
Preparation of Certain Exemplary Amines

C-[1-(3,4-Dimethoxy-phenyl)-cyclopentyl]-methylamine.

[00171] (3,4-Dimethoxy-phenyl) -acetonitrile (5.00 g, 28.2
mmol) was dissolved in 60 mL of anhydrous tetrahydrofuran in
a 250 mL round bottom flask. Sodium hydride (2.03 g, 84.6

mmol) was slowly added and the reaction mixture was warmed to

50-60°C. 1,4-Dichlorobutane (4.30 g, 33.9 mmol) was then
added and the reaction mixture was heated to reflux for 16
hours. An additional aliquot of 1,4-dichlorobutane (4.30 g,
33.9 mmol) was added and the reaction mixture was refluxed for
an additional 24 hours. The reaction mixture was cooled to
room temperature and quenched with the slow addition of
methanol. The reaction mixture was evaporated to dryness and
purified by column chromatography on silica gel to yield a
pale yellow éil (1.61 g, 6.98 mmol, 24.8 %). The resulting
1-(3,4-dimethoxy-phenyl) -cyclopentanecarbonitrile (363 mg,
1.57 mmol) was dissolved in dry ether (4 mlL) and cooled to 0°C

under an atmosphere of nitrogen. Lithium aluminum hydride



65 452.20 3.37 105 345.00 2.91 66 468.20 3.57 106

410.40 3.29 67 391.20 3.27 107 481.20 2.75 68 393. 20
W®2002/01684 430. 40 3. 75 69 391.00 2.50 70 391. O0rPCr/B&2004/033367

EXAMPLE 3 Preparation o f Additional Conmpounds o f

Formula 1- 126 - [00181] Follow ng the procedures

taught in the specification an he precedi ng

Exanpl es, the followi ng compounds of Formula | can be

prepared. 3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-8- 127 - 3 - 9

15 75mpTethoxy- B hetd) 3 MEhA0YYRREN ; i

3}cﬁghg§yllhﬁethyl)b%Lzo %ra%éggg goxangge gbé ?eRFFlon

@@xtpzefwaﬂoaél@wed-dpnwahmxyphenym)tympehexyke and stirred
oxam,

CEE. CE2PRagro- 48, ZBRTEROXIRGHYT) LEl BHeRghyd with che alow

BEBRYlibn of methanol. The reaction mixture was washed with a
saturated aqueous sodium chloride solution, separated, and
evaporated to dryness to give a colorless oil (356 mg, 1.38
mmol, 87.9 %). ESI-MS m/z calc. 235.3, found 236.2 (M+1)*.

Retention time of 1.64 minutes.

[2-(3,4-Dimethoxy-phenyl)-2-methyl]-propylamine.

“[001721“ Starting from 3, 4-dimethoxyphenyl - -acetonitrile (1g,
S 64 mmol) and follow1ng a procedure 51m11ar to the one
reported for the preparatlon of c- [1- (3,4- Dlmethoxy phenyl)-”e
cyclopentyl] -methylamine, 250 mg (21% yield, 2 steps)of [2-
(3,4-Dimethoxy-phenyl) -2-methyl] -propylamine were obtained as
a colorless oil. ESI-MS m/z calc. 209.3, found 210 (M+1)*. 1H
NMR (400 MHz, CDCl3) & 1.26 (s, 6H), 2.76 (s, 2H), 3.78 (s,
3H), 3.79 (s, 3H), 6.3 - 6.82 (m, 3H).

C-[1-(3,4-Dimethoxy-phenyl)-cyclohexyl]-methylamine.

[00173] (3,4-Dimethoxy-phenyl) -acetonitrile (5.00 g, 28.2
mmol) was dissolved in 60 mL of anhydrous tetrahydrofuran in
a 250 mL round bottom flask. Sodium hydride (2.03 g, 84.6
mmol) was slowly added and the reaction mixture was warmed to
50-60°C. 1,4-Dichloropentane (4.78 g, 33.9 mmol) was then
added and the reaction mixture was heated to reflux for 16
hours. The reaction mixture was cooled to room temperature
and quenched with the slow addition of methanol. The reaction
mixture was evaporated to dryness and purified by column
chromatography on silica gel to yield a pale yellow oil (3.65
g, 14.9 mmol, 52.8 %). The resulting 1-(3,4-dimethoxy-

phenyl) -cyclohexanecarbonitrile (2.00 g, 8.15 mmol) was



1-( -ethoxy-

benzof uran- -car boxam de 3- (1-
- benzof ur an-
(

4: N-.
- met hoxyphenyl ) cycl ohexyl ) net hyl
WO eashsssadm de 3-5 @ 5-fluoro-N- (1

4- di met hoxyphenyl ) cycl ohexyl) -

nmet hyl ) benzof ur an- 2- car boxam de 3-6: N - ((1- (

4- di met hoxyphenyl ) cycl ohexyl) r;4ret hyl)benzo

[ b] t hi ophene- 2- car boxam de 3-7: 5-chloro-N

((1-(3, 4-di net hoxyphenyl) - cycl ohexyl)

et byl ybenzaf arane Zh&ar oy am, deadd Scooled t§<§ 1?‘(C3 Under an

| uoro-4 , 5-di met hoxyphenyl ) cycl ohexyl) nethyl

%%ﬂ%%?%?%% Ofc%}%BQ%%mdeLE¢mnumP@lum(uum hydride (8.15 mL, 1M

e t he yC th
%%n% %%énwggcgr 5%%%é56ﬂﬁgh§¥4 AR g#chXCure was
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ﬁ%opertles of Compounds Menbr ane potentlal optica
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sensi ng
aqueous sodium chloride solution. The filtrate was evaporated
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to dryness to give a colorless oil (1.91 g, 7.66 mmol, 94.0
%) . ESI-MS m/z calc. 249.2, found 250.2 (M+1)". Retention time

of 1.76 minutes.
EXAMPLE 2

Preparation of Exemplary Compounds of Formula I
Benzofuran-2-carboxylic acid [1- (3,4-dimethoxy-phenyl) -
cyclopentylmethyl] -amide.

[00174] C—[1—(3,4—Dimethoxy—phenyl)—cyclopentyl]—methylamine
(141 mg, 0.600 mmol) was dissolved in anhydrous 1,4-dioxane (2
mL) containing triethylamine (167 pL, 1.20 mmol). Benzofuran
—-2-carbonyl chloride (108 mg, 0.600 mmol) was then added and
the reaction mixture was allowed to stir for 16 hours. The
reaction mixture was filtered, evaporated to dryness, and
purified by column chromatography on silica gel using a
gradient of 5-50 % ethyl acetate in hexanes. The pure
fractions were combined and evaporated to dryness to yield a
white solid (0.1775 g, 0.4678 mmol, 78.0 %) ESI-MS m/z calc.
379.5, found 380.2 (M+1)". Retention time of 3.36 minutes. 'H
NMR (400 MHz, DMSO-d6) & 1.57 - 2.03 (m, 8H), 3.46 (d, J = 6.4
Hz, 2H), 3.72 (s, 6H), 6.81 - 6.89 (m, 3H), 7.31 (t, J=17.5



by fluorescence resonance energy transfer in single
cells" Biophys J 69(4) : 1272-80, and Gonzalez, J . E
WO 2@8a3R14 Y . Tsien (1997) "I nproved i ndi cat opGT/U82004/033367

cell menmbrane potential that use fluorescence

resonance energy transfer” ChemBiol 4(4) : 269-77) in
conmbi nation wth instrunentagigg 2for measuring
f1uorescence changes such as the Vol tage/lon Probe

Reader (VIPR) (See, CGonzalez, J . E., K. Oades, et a

14,1998), "Cald hased; assays ;and jist pument ati 931& . §p. (4 7 -
screeni ng i on-channel targets" "Prug Di scov 'To (9)
43314- Az90) 1H)00T83)5 Tese wolst.ag@zseddit,i Ve 9ass(ays Jake6.3 Hz,

Eler & VReT S seo ST Tt e ol &, 372 51,8, 5.5,

MQDIQQGQSQHSItUMﬁ_@Neala SBA€10).8, andzasfluQ@e%cenbs 7, 127.1,
phosphol i pi d, CC2- DMPE, whi'ch i s attached to the outer :
18- Pet 14f7 - ﬂhelﬁﬁa§nalﬁ€nﬁnaﬁé4aﬁd aéfs2as a FRET

donor. Changes in nenbrane potential (V) cause the

negatively charged Di SBAC (3) to redistribute across

Bea zgifasan -2ecarboxydic bleddafduns, 4+ démethpxyrphehel) -

s ;accordingly. The changes in
FVﬁg%gcggﬁwp%@ﬁaisgﬂﬂ d%ere nonitored using VI PR(tm
Iloo1msiich ics (an (3nhenakedokid Phgnpﬁﬁdbgﬁl@ﬂgxyl] -methylamine

fl uor escent detector desi gned t o conduc based
deréers i i -36- “Wl384-n\ﬂelBlenﬁpér1@§PhtérCplrbpeyl chloride (223

mg, 1.23 mmol) were dissolved in 6 mL of 1,4-dioxane
containing triethylamine_(312 pL,'2.24'mmol).at 0°c. - The
'reactianmiiturelwas'evéporated-td'dfynésé,.rediéQOIVed ih
dichloromethane, and extracted with 1M hydrochleoric acid, 1M
sodium hydroxide, and a saturated aqueous solution of sodium
chloride. The organic layer dried over sodium sulfate and
evaporated to dryness. The crude product was then purified by
column chromatography on silica gel using a gradient of 0-20 %
ethyl acetate in hexanes. The pure fractions were combined
and evaporated to dryness to yield a white solid (195 mg,
0.496 mmol, 44.2 %). ESI-MS m/z calc. 393.2, found 394.2
(M+1)*. Retention time of 2.96 minutes. 'H NMR (400 MHz,

CDsCN) 6 1.45-2.20 (m, 10H), 3.48 (d, J = 6.5 Hz, 2H), 3.80
(s, 3H), 3.83 (s, 3H), 6.68 (s, 1H), 6.92-7.02 (m, 3H), 7.30-
7.38 (m, 2H), 7.42-7.49 (m, 1H), 7.51-7.55 (m, 1H), 7.72 (a, J
= 7.8 Hz, 1H)

Quinoline-2-carboxylic acid [1-(3,4-dimethoxy-phenyl)-
cyclopentylmethyl ] -amide.

[00176] Quinoline-2-carboxylic acid (0.502 g, 2.90 mmol) and
C-[1-(3,4-Dimethoxy-phenyl) -cyclopentyl] -methylamine (0.678



Identification of Correction Conpounds [00184] To

identify small nol ecules that correct the trafficking
waledospsssassoci ated wit h DF508- CFTR, a si ngl eadeldt/usmw04/033367

HTS assay fornmat was devel oped. The cells were

i ncubated in serumfree mediumfor 16 hrs at 37 Cin

the presence or absence (negatlil\ée control) of test

compound. A s a- 129 - positive control, cells plated

in 384 -well plates were incubated for 16 hrs at 27 C

0 3 t SR UNEs GO 86 o 8- : I e
€I’s'u bzs equen tc?ly) r“?enlgé; dCI l% Ov& ﬁds %r%e balsg%%%nngl-e@lr}gL lgee(; I du2tSO| \gﬁ' )a nd
darackeich Wd he o deec il dngtiges S@9sa tliiv,e alysss .mmbd )act iorate
DF508- CFTR, 10 m forskolin and the CFTR potenti ator,
Rtz b e vt 9y L weY &V b d el -5 iy lgrarfivse

HBd aq,ﬁgf} coqT difi - f i

prorrf'{t;ltrﬂecyolIJQD e fk}/%éxé i(nl {qus dns%'ﬁ“%%&gl&w&%' %%Cfgaj =t che
selubigin ovesared ltidwed esuldtiing fremircaiewepol atez atdaart ion
was_optically nonitored usjng the FRET-based

Ve - G PRI chC PSS G oP Bdiad dporotum
drorpeuds A 8 sk iicderfdlf YuAdHent Itali®en®¥ of 0-40 % ethyl
DF508- CFTR, a doubl eaddi tion HTS assay format was

A Gped: ToKanes + hdie i eaddiadtdprisa wersf cembiegicumnd

M ALY M RO LRSS Wi vgazﬂth%%e%c;ﬂdeac(rb Yeld 4, 1.09

After 22 sec, a’second addition
mmol, 37.7 %). ESI-MS m/z calc. 390.2, found 391.2 (M+1)'.

Retention time of 3.94 minutes. 'H NMR (400 MHz, CD;CN) & 1.69- .
2.15 (m, 8H), 3.62 (d, J = 30.1_'Hz','-2H)-,'_3..7'7 (s, 3H), 3.90
(s, 3H), 6.91-7.03 (m, 3H), 7.69 (t, J = 8.1 HZ, 1H), 7.83 (t, -
J = 7.7 Hz, 1H), 7.99 (t, J = 8.8 Hz, 2H), 8.08 (s, 1H), 8.18
(d, J = 8.5 Hz, 1H), 8.44 (d, J = 8.5 Hz, 1H)

2-Fluoro-N-phenethyl-nicotinamide.

[00177] 2-Fluoro-nicotinic acid (0.793 g, 5.59 mmol) and
phenethylamine (0.705 mL, 5.59 mmol) were dissolved in
acetonitrile (20 mL) containing triethylamine (1.56 mL, 11.2
mmol) . O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (2.97 g, 7.83 mmol) was
added and the solution was allowed to stir for 16 hours. The
reaction mixture was evaporated to dryness and purified by
column chromatography on silica gel using a gradient of 0-40 %
ethyl acetate in hexanes. The pure fractions were combined and
evaporated to dryness to yield a white solid (0.196 g, 0.802
mmol, 14.3 %). ESI-MS m/z calc. 244.1, found 245.2 (M+1)".

Retention time of 2.76 minutes.

2-Butoxy-N-phenethyl-nicotinamide.



free mediumcontaining 2 - 10 mM forskolin was added
to activate DF508-CFTR The extracel |l ular C

w@onsmesasiat i on foll owi ng both additions was 28p@iviiS2004/033367

whi ch pronoted C efflux in response to DF508-CFTR
activation and the resulting nenbrane depol arization
was optically nonitored using FRET- based

vol t age- sensor dyes. Solutions Bath Solution # : (in
m) Nad 160, KO 4.5, Cad 2, Myd 1 HEPES 10, pH

fof1wihh NQOﬁluGBBONLBﬁekéﬁﬁg?ahbcéQ£H£h9@e @?b@f&ge 0.802

salts in Bath Solution #1 are substituted wt

ghotonahebagbhsl- (280 nLCCZ: BYREmo Py epad efoassaidl M
stock solution in DVSO and stored at - 20 C . Di SBAC
by s (praparbulgadlyliomifest8eR Th: DRED Mnin stoleenat were

g?@%?&edcghh QHHEHEQ kgglgF#hﬁthJBagn Smf£3$§%%?§ﬁ§e. The

expressi ng DF50 re used or opt

neasudenemuxtutenwabraneppn&éedlab difiyeesel| dsdaperified by

ﬂ%glgﬁgoggtgérg§k9 g%bg§{?8g gglqggyg%ditgradient of 0-20 %
ethyl acetate in hexanes. The pure fractions were éombined'and
evaporated to dryness to yield a colorless oil (207 mg, 0.694
mmol, 86.5 %). ESI-MS m/z calc. 298.2, found 299.2 (M+1)'
Retention time of 3.46 minutes. H NMR (400 MHz, CD,CN) § ,
0.95.(t, J = 7.4 Hz, 3H), 1.34-1.44 (m, 2H), 1.63-1.70 (m,.
2H), 2.91 (t, J = 7.0 Hz, 2H), 3.65- 3.73 (m, 2H)} 4.41 (t, J =
6.7 Hz, 2H); 7.08 .(dd, J = 7.5, 478 Hz, 1H), 7.23-7.37 (m,
5H), 8.01 (s, 1H), 8.25 (dd, J = 4.8, 2.0 Hz, 1H), 8.39 (dd, J
= 7.5, 2.0 Hz, 1H).
Benzofuran-2-carboxylic acid [2-(3,4-dimethoxy-phenyl)-2-
methyl-propyl] -amide.

- (3,4-Dimethoxy-phenyl) -2-methyl-propylamine (106 mg,

0.506 mmol) and benzofuran-2-carbonyl chloride (90.7 mg, 0.502
mmol) were dissolved in 2 mL of 1,4-dioxane containing
triethylamine (139 pL, 1.00 mmol). The reaction mixture was
stirred for 15 hours, evaporated to dryness, redissolved in
dichloromethane, and extracted with 1M hydrochloric acid, 1M
sodium hydroxide, and a saturated aqueous solution of sodium
chloride. The organic layer dried over sodium sulfate and
evaporated to dryness. The crude product was then purified by
column chromatography on silica gel using a gradient of 1-30 %
ethyl acetate in hexanes. The pure fractions were combined
and evaporated to dryness to yield a white solid (153 mg,
0.433 mmol, 86.3 %). ESI-MS m/z calc. 353.2, found 354.2
(M+1)*. Retention time of 2.99 minutes. 'H NMR (400 MHz,



i n Dul becco's nodified Eagle's nedi um suppl enent ed
wth 2 mMMglutamne, 10 %fetal bovine serum 1 X
WONRAA34514 ME, 1 X pen/strep, and 25 mM HEPES i PC1/¥S2008@33367

culture flasks. For all optical assays, the cells were
seeded at 30,000/well in 384- well matrigel-coated

pl ates and cultured for 2 hrs 037 C before culturing

at 27 Cfor 24 hrs. for the potenti ator assay. For the
correction assays, the cells are cultured at 27 C or

3D,EnM 5hangl Y&t hewi conpeupds F@y 16 g2 hoyﬁg) .
Ele§§rgphy3|olg%|ca ’Assggg PQ aséaylng Dé%bS- TT? 83 (s,
ﬁﬁdulét65n7p@6péﬂt|é§)0f7caﬁp@uaas m, mﬁibng @hartberJ = 8.4

pe??éﬁ[ %Séb §B§?P38dh2g?fhél eQégF S ege?eggvnéH

DF508- CFTR to further characterize the DF508-CFTR
modul ators identified in the optical assays. FSO8-CFTR
BenEe tyratn 2062chor¥tiSnaphdl I[LcéPr 4B taimethesyrphenyl) -

KRESORRHRYIMeBy2D - WshRy chanber (Physi ol ogi c

I hstrunents, Di ego, CA), and the nonol ayers '
wer e CBﬁﬂrﬁGoasByTshmethoxyephEBQIMScpglapeﬁsyli -methylamine

t age- cl ?yste artnent of Bjoengjnee
SRrod ity BoPoPo TSt} st EnbeRBREuParcy car HeLY bndleride (36.1
hac. 0.580 PMEYD, weh: didkanseqi thebial, Hesishancexuas
neasured by applying a 2-
containing triethylamine (84 pL, 0.60 mmol). The reaction
mixture was stirred for 15 hours, evaporated to dryness, and
purlfled by reverse phase preparatlve llquld chromatography to
:yleld ‘the pure product. (9. 59 mg, 0.0234 mmol 11 7 ﬂ) ESI- -MS
m/z calc. 409.2, found 410.4 (M+1l)*. Retention time of 3.29

minutes.

Benzofuran-2-carboxylic acid (l-benzo[l,3]dioxol-5-yl-
cyclopentylmethyl) -amide.
C-(1-Benzo[1,3]dioxol-5-yl-cyclopentyl) -methylamine (43.8
mg, 0.200 mmol) and benzofuran-2-carbonyl chloride (36.1 mg,
0.200 mmol) were dissolved in 2 mL of 1,4-dioxane containing
triethylamine (83.6 uL, 0.600 mmol). The reaction mixture was
stirred for 15 hours, evaporated to dryness, and purified by
reverse phase preparative liquid chromatography to yield the
pure product (13.0 mg, 0.0358 mmol, 17.8 %). ESI-MS m/z calc.
363.2, found 364.2 (M+1)*. Retention time of 4.22 minutes.

2-Cyclopentyloxy-N-phenethyl-nicotinamide.
2-Fluoro-nicotinic acid (84.7 mg, 0.600 mmol,
cyclopentanol (51.6 mg, 0.600 mmol) and potassium

bis(trimethylsilyl)amide (478 mg, 2.40 mmol) were combined in



V pul se. Under these conditions, the FRT epithelia

denonstrated resistances of 4 KW cnR or nore. The
wGeol0snssns were mai ntai ned at 27 C and bubbl edp@a/uk2004/033367

air. The el ectrode offset potential and fluid

resi stance were corrected using a cell-free insert.

Under these conditions, the ¢ rrent reflects the fl ow

of C through DF508- CFTR expressed in the apica

menbrane. The | was digitally acquired using an

%/F%DQ%% %s?gﬁéiﬁgﬁgpggﬁwg&% es I eﬁl\%cf?cég F%l?nc o) wave

Voradia f ben CoppodNmisniosd 881 IBpi€al phenetcdly lamiinezdd2 .7 mg,
ol al _to.apical_.menbrane . concentration .,

(g'rée)l |enﬁr?<.gf);'oar§ tohgh%%%begrl’%\oa%%n %OIn'glr'rPél ?Nﬁgel? s

stk et ljeuBasDhdt 18624 £ TRk phes egso gl o M@ mmo1)

was repl aced_by equi nol ar sodi um gl uconate (titrated

W@ [p9ed 3Rd ithacyl il e dldiye it e gifdent it ilgn hours.
Hadh S ACTESS dihe, %H‘é}éd‘rﬂy Aldy MR S S arive

performed with intact” nonol ayers. To ful I'y acti'vate
1DRpOBI CRTFRME togkaphiin {d yiedg tdred thiree RREOdudt bi2.r \mg,

L0 R o Lo e e U

gabser vedtiehtabher igel bt ¥pes, miagukat i on at | ow

Nj[2—(3,4-Dimethoxy-pheny1)-ethyl]-N-methylfz-(3fmethyl5
| bufoxf)-hicoﬁiﬁamide.
27FIUOr§#nic§tini¢'acid (84.7 mg, Q;Ebo’mmol,”3—méthy1?a

butan-1-o0l (52.9 mg, 0.600 mmol)‘and potassium
bis(trimethylsilyl)amide (478 mg, 2.40 mmol) were combined in
0.6 mL of N,N-dimethylformamide and subjected to microwave
irradiation for 3 minutes at 180 °C. [2-(3,4-Dimethoxy-
phenyl) -ethyl] -methyl-amine (117 mg, 0.600 mmol) and O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (304 mg, 0.800 mmol) was added and the
solution was allowed to stir for 16 hours. The mixture was
then purified by reverse phase preparative liquid
chromatography to yield the pure product (1.5 mg, 0.0039 mmol,
0.65 %) ESI-MS m/z calc. 386.2, found 387.4 (M+1)*. Retention

time of 2.98 minutes.

1H-Indazole-3-carboxylic acid [1-(3,4-dimethoxy-phenyl) -
cyclopentylmethyl] -amide.

1H-Indazole-3-carboxylic acid (32.4 mg, 0.200 mmol) and
C-[1-(3,4-Dimethoxy-phenyl) -cyclopentyl] -methylamine (47.1 g,
0.200 mmol) were dissolved in acetonitrile (1 mL) containing

triethylamine (83.6 pL, 0.600 mmol). O-(7-Azabenzotriazol-1-



tenperatures of FRT cells stably expressing DF508- CFTR

i ncreases the functional density of CFTR in the plasm
woreosbnzsses To determne the activity of correck@DUS2004/033367

conmpounds, the cells were incubated with 10 nM of the

test conmpound for 24 hours at 37C and were

subsequently washed 3X prior_tgzgegording. The cAMP-

and genistein-nediated | ¢ in cOonpound- 132 - treated

cells was normalized to the 27 C and 37C control s and

Drassed ag Pekeentags, Act Wil nBkaiFAaURabhal At tte ¢ o ng,
e n 8 #IC nt 9

'l s ' wth'the correcti conpound si gni
ionerdasedd 1t heasAkBderd ged shei sodediahedak eddparddtbostir for
37C controls. ldentification of /Potentiator

Eg?rﬁ’é’blﬁ&s [ GBE0B}- X Ryprc 4Py EHEBCBRTath PRo B Zoverse phase

aaberiae 16gapidcahriREkRbaRapEl €8N¢eBIRAthANpure product
gradient. To set up this gradient, normal ringers was
uded oMt h& -BASF| &Meral dnBAbranESAnYSwald zpeprkBabBlPzéd found

Weloh 4@, 3h k0 (RE0-ABLLh) . s phespas. irﬁ%ltm was
repl aced by equinolar sodium gluconate itrated to pH
7.4 with NaOH) to give a large " concentration

radi en cr the .epi theli Al | experinents_were
L Bne R T2Ra, e aERel DGt Phepet N AR T I-PDaRF e hy1] -
bengkaliga.(10 MM ) and all test conpounds were added

to both sides of the cell culture inserts. The
ef fi c&cPepEYLhbepaPati a61BF%83- ZFTR, pbt APi mnots and C-[1-

(354—Dimephoxyfphenyl)jcyclopentyll—methylamine (23.5 9,
0.100 mmol) were dissolved in acetonitrile (1 mL) céntaining-
triethylamine (41.8 pL, 0.300 mmol).  O- (7-Azabenzotriazol-1--
yl) -N,N,N',N'-tetramethyluronium hexafluorophosphate (38.0 mg,
0.100 mmol) was added and the solution was allowed to stir for
16 hours. The mixture was then purified by reverse phase
preparative liquid chromatography to yield the pure product
(24.1 mg, 0.0561 mmol, 56.1 %) ESI-MS m/z calc. 429.2, found
430.4 (M+1)¥. Retention time of 3.75 minutes.

N-[1-(3,4-Dimethoxy-phenyl) -cyclopentylmethyl] -2, 2-diphenyl-
acetamide.

Diphenyl-acetic acid (42.4 mg, 0.200 mmol) and C-[1-(3,4-
Dimethoxy-phenyl) -cyclopentyl] -methylamine (47.1 g, 0.200
mmol) were dissolved in acetonitrile (1 mL) containing
triethylamine (83.6 puL, 0.600 mmol). O-(7-Azabenzotriazol-1-
yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (76.0 mg,
0.200 mmol) was added and the solution was allowed to stir for
16 hours. The mixture was then purified by reverse phase

preparative liquid chromatography to yield the pure product



was conpared to that of the known potentiator,
geni stein. Solutions Basolateral solution (in nmV :
wWNaOs5/0§5585) , CaCl (1.2), MgA (1.2), K HPO (2.E)T/UKidPd33367

(0.6), N 2-hydroxyethyl pi perazine-N -2-

et hanesul fonic acid (HEPES) (10), and dextrose (10).

The solution was titrated to gH57.4 with NaOH Api cal

solution.(in mV) : Sane as basolateral solution with

NaCl replaced with Na G uconate (135) . Cell Culture-

{38 3 dfepl lo @d1dingnd1001%L]s Riysheyr hat o tctgql(g;_al42(9EI3Tl) found

cel | s expressing DF508- CFTR (FRT ) were used for

43%5ihg(MHanber Rexpatippntsmeopft Be4punanives DF508- CFTR

nodul ators identified fromour optical assays. The

cells were cultured on Costar Snapwell cell culture

2 MEarttysl b eyt fadk dro13 fdaedodiild catac3d G1and , 3%a@Re thoxy -
n's dified Haml s F-12 nedi um suppl enmented with

ﬂ%‘%"g’gt alICYS P edme thyd luemidSenicil 1 in, and 100

ng/m2—Methyl—S—phenyl—furan—B—carboxylic acid (40.4 mg, 0.200

mmol) and”C—[l—(3,4—Dimethoxy?pheny1)—cyclbpentyl]—methylamine
(47.1 g, 0.200 mmol) were dissolved in acetonitrile (1 mL)
containing triethylamine (83.6 upL, 0.600 mmol). O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (76.0 mg,. 0.200 mmol) was,added4and4the

“solution was allowed to stir .for 16 ‘hours.” The mixture was

" then purified by reverse phase pfeparative liquid -
chromatography to yield the pure product (17.0 mg, 0.0405

) ESI-MS m/z calc. 419.2, found 420.4 (M+1)".

e

mmol, 20.3

Retention time of 3.62 minutes.

N-[1-(3,4-Dimethoxy-phenyl) -cyclopentylmethyl] -2-
phenylsulfanyl-acetamide.

Phenylsulfanyl-acetic acid (33.6 mg, 0.200 mmol) and C-
[1-(3,4-Dimethoxy-phenyl) -cyclopentyl] -methylamine (47.1 g,

0.200 mmol) were dissolved in acetonitrile (1 mL) containing

i

triethylamine (83.6 pL, 0.600 mmol). O—(?—Azabenzotriazol-l—
yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (76.0 mg,
0.200 mmol) was added and the solution was allowed to stir for
16 hours. The mixture was then purified by reverse phase
preparative liquid chromatography to yield the pure product
(11.3 mg, 0.0293 mmol, 14.6 %) ESI-MS m/z calc. 385.2, found

386.0 (M+1)*. Retention time of 3.12 minutes.



streptomycin. Prior to use for characterizing the
potentiator activity of conpounds, the cells were

wo nmsstsed at 27 C for 16 - 48 hrs to correct POT/USI84/033367
DF508- CFTR. To determ ne the activity of corrections
conmpounds, the cells were incubated at 27 C or 37 C
with and without the conpoungsl%gr_24 hour s.
. Whol e-cell recordings [00192] "The nmacroscopic
DF508- CFTR current (I DFSOS) in tenperature- and test
GRPIQUIRD -4C @y el I i.AQ -
RO L YRR oS ;ﬁglgsic%lt% R st Bhenyl
whsipd-cseiniidescor di ng. Briefly, vol tage-cl anmp

i f 1 DFSO f t t t
a1 ng TSR L2008 ARGR. dPdnd 2ol OrA0P (RgGh Snd c- [a-
| 3 tr-WiRMEH oxYC-phenga ) e oyl bpenehrl | -mélthyleeandi Nnga7.1 g,

were acquired at a sanpling frequency of 10 kHz and o
| 4Pasnrl)| tiered ddesplyrd ip peetesikadle rl@sméd ageataining

f .5 .- W.when filled wit he intracel | ul ar .

J o ort 6 6Lr o Lo RAPnETEdh, « Lorie- AgRgenzotriazol-1-
gal)cw,at,ed ,nevelctdame@hen irdhn el hekafEubro@@@sphate’ (76.0 mg,
tenperature was -28 nV. All recordings had a_seal .
Gesi0% amed ) >wae efifgdd aadsshresolusiionanes 2115wRr, to stir for

Ry s& . gener ghi.on, UlL.SiLti .and -a ' r

1

ae easne ot AR Bad el BRr1200aTRY, Ko A5t Bheee
ipregrfraced vien ldomjidnchiromawiotlraGhgnpexyi#d34 t+he pure product
(19.0 mg, 0.0517 mmol, 25.8'%)3ESI-MS_m/z,calc. 367.2, found
367.5 (M+1)*. Retention time of 3.05 minutés.

[00179] The characterization data for certain compounds of

the present invention are shown below in Table 2.



8 (Axon Instrunents Inc.) . The bath contained < 250 m

of saline and was continuously perifused at a rate of
WQ@2005/608854 usi ng a gravity-driven perfusion sysPENUS2004/033367

Identification of Correction Conpounds [00193] To

determ ne the activity of correction conpounds for

i ncreasing the density of func% nal DF508-CFTR in the

pl asma nmenbrane, we used the aboVe-descri bed

per f or at ed- pat chrecordi ng techni ques to neasure the

current density following 2 -hr treatnment with the

correction conmpounds. To fully activate DF508-CFTR, 10
rﬂOIOﬂ-@roékoI iMabdred 220 m genl stein were added to the

ok Hat i o 4 W&ger e )
aF CEESETNEEGYE *-'»32'. hr aﬂv:f?lmbtgf oL gy | LT (min)
Thise HestiLa ar¢—consistedt Wi th t.m: kn 3»“91%&4‘080{ S 3.57
P ”319‘20 o 303 - t He—pidfsitir #2020 3.87
:—.-I,.Zj‘m,;r PETrRy. E(} e IIL.ULQ%IGI ofi—on c-.-uﬁf’l:ol ¥ _\1354_%0"‘ 390
oUQ~ U R T 541C }Jl astg,engr ane. ’I\'l._llg,_l‘ct SIRLLIY =3P s 363
fegts of o pETt o gogpounds orf CFyR—Cu reqisa0, 3.53
densigly, [Thess584 1S | WeT g syncutjat ed [Wthg 10TV gig gotte 3.02
estzzconpourgds p®r 24 hogps at| 37 ¢ ang; the[ cugfEpt 370
densisty was xempar €¢d t@sghe 47C and 378 C cpnt k&g (% 2.58
actideity) . 3spor {0 regordi ng, the cedTs ver esomashed 3.02
3X wiot h extraged [ ul ar racordijng nedi usvt o | enwsseoany 3.35
r emedlni nq t e§1.20 2.81 81 391.00 3.45
42 373.40 2.64 82 396.20 3.38
43 373.20 - 322 - - 83 | 38600 312 .
44 . 33140 - 12.60 84 -~ 43020 . 347 -
45 ] 29920 | - 340 o8 | 36820 _3.05
46 359.00 300 [ [ 86 44740 - [ 3.45
47 387.40 3.03 87 420.40 3.62
48 359.00 3.03 88 379.40 2.83
49 257.00 2.65 89 410.40 3.25
50 271.20 2.93 90 311.20 3.40
51 299.20 3.38 91 433.40 3.27
52 313.00 3.60 92 425.40 3.60
53 285.00 3.17 93 457.40 3.72
54 359.20 2.55 94 463.40 3.23
55 373.20 2.83 95 455.40 3.53
56 385.40 2.86 96 378.40 2.23
57 331.40 2.13 97 432.60 2.83
58 345.20 2.40 98 393.40 2.60
59 398.40 2.81 99 407.40 2.95
60 414.40 3.00 100 379.40 2.68
61 412.20 2.76 101 358.20 3.05
62 428.40 2.93 102 331.40 2.65
63 338.00 3.07 103 421.20 3.20
64 354.20 3.25 104 359.20 2.70
65 452.20 3.37 105 345.00 291
66 468.20 3.57 106 410.40 3.29
67 391.20 3.27 107 481.20 2.75
68 393.20 3.42 108 430.40 3.75
69 391.00 2.50
70 391.00 2.24
EXAMPLE 3

Preparation of Additional Compounds of Formula I



conmpound. Preincubation with 10 nM of correction

conpounds significantly increased the cAMP- and
w@ensesBi/h- dependent current conpared to the 3FCTZUS2004/033367

controls. Identification of Potentiator Conmpounds

[00194] The ability of DF508-CFTR potentiators to

i ncrease the macroscopi ¢ DF508-.CFTR A" current

(1 DFSCS) NIH3T3 cells stably eXpressing DF508- CFTR was

al so investigated using- 135 -

t ed s Lec [ hni ques. e; Lo .
B or a7 UL s A PRobEdRRed FRugiitiln the Sppeification
andotbke dppendéinhg i Fxaspbes | nthé FSOEl owihg scompaunds of Formula
gogencg and effi%acy observed in the optical assays.

n“al'l *cePt S 2%E% ned, the reversal potential before

and during potentiator application was around -30 nVv,
which is the calculated E (-28 nmV) . Sol utions
Intragéllular solution (in mV) : Cs-aspartate (90),




(2), HEPES (10) (pH adjusted to 7.35 with HJ) . Cell
Cul ture [00195] N H3T3 nouse fibroblasts stably
wexpsessifng DF508- CFTR are used for whol e- cel PCT/US2004/033367
recordings. The cells are maintained at 37 Cin 5% C
and 90 % hum dity in Dul becco's nodified Eagle's
medi um suppl enented with 2 niv tamne, 10 % fetal
bovine serum 1 X NEAA b -ME, X pen/strep, and 25
mM HEPES in 175 cnR culture flasks. For whol e-cell
recordi ngs, 2,500 - 5,088 \cells we seeded on
pol y-L-1ysine-coated ¢ spver sl and cultured for
24 - 48 hrs at 27 C befbrd use t thegactivity of
potentiators; and incubate® wifh or W jut ~t he
correction conmpound at 37 C far neas he activity
of correctors.- 136 - 3 . Single-channel recordings
[ 00196] The singl e-channel activist-isges o f
t enper aturecorrected DF508 - CFTR stably expressed in
NI H3T3 cells and activities of potentiator conpounds
wene eharkyed Usi-nd18X3), 3ed;RshdgyBHEYRIDr ane pat ch.
Briefly, voltage-clanp recordings of single-channel '
act i vicvy lebeaype meghydd banzedomeneApeprabaremileh an

Axgpageh (2998 patehchanm AMRLLLLEL LAY PN ey clohexyl) methy) -

benzofuran-2-carboxamide

3-3: N-((1-(2-fluoro-4,5-dimethoxyphenyl) cyclohexyl)methyl) -
behzbfuranéz;carbo#amide

3-4: Nﬂ((;Q(4—ethoxy—3fmethoxyphényl)cyclohexyl)methyl);~

" benzofuran-2-carboxamide ‘ . h »

3-5: 5-fluoro-N-((1-(3,4-dimethoxyphenyl)cyclohexyl) -
methyl)benzofuran-2-carboxamide

3-6: N-((1-(3,4-dimethoxyphenyl)cyclohexyl) -
methyl)benzo [b] thiophene-2-carboxamide

3-7: 5-chloro-N-((1-(3,4-dimethoxyphenyl) -
cyclohexyl)methyl)benzofuran-2-carboxamide

3-8: N-((1-(3-fluoro-4,5-dimethoxyphenyl)cyclohexyl)methyl) -
benzofuran-2-carboxamide

3-9: N-((1-(3-ethoxy-4-methoxyphenyl)cyclohexyl)methyl) -

benzofuran-2-carboxamide
EXAMPLE 4

Assays for Detecting and Measuring

AF508-CFTR Correction Properties of Compounds

Membrane potential optical methods for assaying AF508-CFTR

modulation properties of compounds.



Instrunments Inc.) . Al recordings were acquired at a
sanpling frequency o f 10 kHz and | ow pass filtered at

W@ 0@skizssidat ch pi pettes were fabricated from Qeniusz04/033367
Kovar Sealing #7052 gl ass (World Precision
Instrunents, Inc., Sarasota, FL) and had a resistance
of 5 - 8 MNWwhen filled with t extracel | ul ar
solution. The DF508- CFTR was activated after excision,
by adding 1 mM Myg- ATP, and 75 nMo f the cAMPdependent

ki e n g

Togaean K\ asacopeatal ks by LBLEY BLOUPOR: 0L Fea
paﬂthgaasepentﬁueeﬂRE§|agnaogsadesgrdbedehy Gonzalez and Tsien

croper f usi on s m The_inflo ced adj acent
qg—ﬁhpgﬁgfe grnﬁnan co%p ﬁ%eegol Poh e éﬁ%ﬁ%% sensing
bythﬂﬁoiesc@né@cregenﬂﬁtét@h@rﬁF5Q§aﬁE§5§aEﬁ|yiﬁgle cells”
e

during the rapld erifusion nonspeci fic
sB9(hhi bl 267~ 80 ( 1NAVPNBTF L9s AddBd adtRe Y. Tsien

EbB7§OLE%F?Bve&mgﬁélégééﬁsrSEOéQifgﬁéﬁﬂgaﬁé°B§%%ntla1 that(

annel renal ned const ant roughout ‘
daeafioanSCenhe paScnameeoemengy(Umamsféﬁ"ncggm.Biol 4(4)

r s. roduced b ositive char nmoving fromthe
PR 200 RSP PERe PLPR L bs LR She T arY BboRovPhgne Feuzing
ENBoOPPOEShEE EhaREEE OB CRI £ ST EEL R9S) EdYeProbe Reader
currents. The pipette potentlal (V) was naintai ned at
SVIRY) (See, Gonzalez, J. E., K. Oades, et al. (1999) “Cell-
based assays and 1nstrumentatlon for screenlng 1on channel

targets” Drug DlSCOV Today 4(9) : 431-439).

[00183] ' These vgltage 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 membrane and acts as a FRET donor.
Changes in membrane potential (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 emission were
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.

Identification of Correction Compounds

[00184] 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



[00197] Channel activity was anal yzed from nmenbrane

pat ches containing < 2 active channels. The maxi num
wmeoosessse4 f si nul t aneous openi ngs det erm ned tPeT/ns2obL033367

o f active channels- 137 - during the course of an

experinment. To determ ne the singlechannel current

anplitude, the data recorded f 9 120 sec of

DF508- CFTR activity was filtered "off-line" at 100 Hz
and then used to construct all-point anplitude

PB%EQQQ@”thE%Bl“EEélﬁEtE?%ﬁgbt@n”§b3L9é9§Sb?%tes were

unctions using Bio-Patc ySi's software (Bio-Logic

intuBaeef fofhest akal aBi QrOSCOfh C* et t el @Pefect” AF508-
probability (P.) were determ ned from 120 sec of
ERaRnel Thet FELLY. weke PuRasadentii hedsadi aY vhehBKeebs

§2g§§r§055%@E§oﬂrakﬁoﬁbgﬁggrﬁkéh‘9H§h581€%§eléénégﬁive dyes.

mean current, = singl e-channel “curren

asphitudateandshs=crarrben oofimagbiyrotNaNaglStha8 Eatrh.
Sol utions Extracellular solution (in mV : NMDG (150)
poaspaiatoracgdn@$5@1n,(QQCLM[5)wet@(hd@éd,ahodgHEBE$(H{-free

1Q): (pH adjusted_to 7,35 with Tris_base)_ . = _. :
TR HBLF PUFAF ISt T oRET RO L onRBCD  (Eas0)Tediyggpromot d
&g)’e§¥¥¥§(fa’r§g§%64@)to &%gbgldﬁﬁﬁng%%ivation and the
resulting membrane depolarization was optically monitored

using the FRET-based voltage-sensor dyes.

Identifiéétioﬁ éf beentiator.Compqunds

[00185] To identify potentiatofs'of'AF508—CFTR, a double-
addition HTS assay format was developed. During the first
addition, a Cl -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 uM 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, KCl 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.



(14) (pH adjusted to 7.35 with HJ) . Cell Culture

[00198] NI H3T3 nouse fibroblasts stably expressing
WOEMBB35514CFTR are used for exci sed- nenbrane papchusioanms33e?

recordings. The cells are maintained at 37 Cin 5% CO

and 90 % hum dity in Dul becco's nodified Eagle's

medi um suppl enented with 2 nylgg tamne, 10 %feta

bovi ne serum 1 X NEAA, b- M, pen/ strep, and 25 nM

HEPES in 175 cnR2 culture flasks. For single channe

E@@QBWP@QSI 2,500 - 5,000 Cell%r@?é%eﬁeg eg ?B mM  stock

pol y-L-1ysine-coated gl ass coversfips and cultured for

24 - 48- 138 - hrs at 27 C befepéutnsen LAODMSD and stored at -

Conmpounds of the invention denponstrated activity as

nodul ators of ATP bindi ng casséff@ transporters,

i |y CFTR. EXAMPLE 5 c u n 0 :
%ggggFﬁ?%thounds [ 00200] Thisﬁggggggé é§g§5&?hg& stock 1in
certain conpounds with simlarpggpughtl 8scharesyaryphng.
effects on cAMP (adenosine 3 -cyclic nonophosphat e)
|l evel s. ABC Transfer proteins, and CFTR in particul ar

aL§1CANT[egul ated ion channel s. 1deally,

[00186] 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 90 % humidity
in Dulbecco’s modified- Eagle'’s medium‘supplemented-wi;h'2‘mM‘
gldtamine; 10 % fetal bovine $efﬁm,'l X NEAA, B-ME, 1 X" A
peh/sﬁrep, and 25 mM HEPES in 175 cm? cﬁltﬁre flasks. For all
optical assays, the cells were seeded 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 °C with and without compounds for 16 - 24 hours)

Electrophysiological Assays for assaying AF508-CFTR modulation

properties of compounds

1. Ussing Chamber Assay

[00187] Ussing chamber experiments were performed on
polarized epithelial cells expressing AF508-CFTR to further

characterize the AF508-CFTR modulators identified in the

optical assays. FRTAFS08-CFTR

epithelial cells grown on Costar
Snapwell cell culture inserts were mounted in an Ussing
chamber (Physiologic Instruments, Inc., San Diego, CA), and

the monclayers were continuously short-circuited using a



a nodul ator conpound of such a protein should not
cause a change in cAWP |levels. [00201] In the
wo edososdsng exanpl e, the effect on cAMP | evel s byT/UBI08€033367
structurally simlar conpounds from Table 1 were
determ ned using the cAMP levels from20 nmM forskolin
as the normalized reference _ sure. Tropi x (r) Assay
for Measurenent of cAMP [0020 The | evel of CAMP in
FRT cells followng . mMforskolin or test conpound

PR d Sl d Qg vas, A&t er i éﬁgﬂgléf(ﬁyggﬂ'dﬂ@ér'gp, University

aval I7abl e chem um ni scent” 1 nmunoassay system
afanimia anlAeldrsd ¢ athysol diragpi ox  [re)t rugepitise d Imsyﬂfaenmiego,

df or MA) . Briefly, FRT cells were incu ed for |

i RN TG s ST (Y ME i Eeency argLying  2-
rabsance: of thdeMIH s kQdridit (UM ,CUMROWRES PRIl ia
aspirated and the cells were thenmly¥sed and '
deuanstaratas songetandes vf 14 KY 1sUF f er merq. 96Thel solutions

I A l.at e. P cqnjugate i
en e rE T ey A ER Y E e the Rlectroae
oftftietti grotefntcAIP et £lhddy .re iz ancef weres evetralctedsising a -

irati t .. Sapphire blue Il solution is
e, T o BTt A Sar b 1o Rend oy ctgent

rEFGQUY Jﬂé“yﬁﬁ@Qﬂ?gﬂFe§g§EugﬁngFgBg—éﬁgﬁk@x?resse% in the
concentrations were determ ne using a C st andar
agurosd tieartbrwanse .pr €8entlst was digitally acquired using an

- MP100A-CE interface and AcqKnowledge_software,(v3.2.6; BIOPAC.

‘-SYstems, Santa -Barbara, ‘CA).

Identification of Correction Compounds

[00188] Typical protocol utilized a basolateral to apical
membrane Cl° concentration 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 C1°
concentration gradient across the epithelium. All experiments
were performed with intact monolayers. To fully activate
AF508-CFTR, forskolin (10 pM) and the PDE inhibitor, IBMX (100
uM) , were applied followed by the addition of the CFTR

potentiator, genistein (50 pM).

[00189] 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 compounds,
the cells were incubated with 10 pM 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-



each plate. Results [00203] The conpound N - ((1- (

, 4- di met hoxyphenyl ) - cycl opentyl) nethyl)benzof uran-

WO ecashsssadm de, (Table 1, Conmpound 49) , has preeT/os®by033367
been reported in the literature as a potentiator of

DF508- CFTR (J Biol Chem 277(40): 37235- 41, 2002)

The aut hors have shown that theszpgeechani smof this

activation was via the rise in cellular cAMP. This

compound was shown to i ncrease cAMP content al one and
alrs e el edd MR eAVR ljevat ikpe educedny3vhe diWrols and
concentration (0.5 nM) of forskolin, simlar to that
fecmnesfand 2¢ Pfcendlede actwwifere Zpedncobptdgucef the cells

SHB Fnd SRS i OWor BORIX S $YSLRM CAUPOUAL A9 e cure-

one, ‘generated an average o

RirRd e S 120 v iQfe S0 gKk Udnba i b Wase &7°C controls.
significant increase conpared with the DMSO control,
24.8 3.9 %of 20 mMforskolin, n =4, p <0.05. In

t r.ese f f.Qr i und 49

glgﬁeé’%al?%e. %ﬁ‘%’vé’%ag’g,rggﬁtgé%% EBVPg%ggggcAl\/P produced . . | ,
o 023 o1M ofTyidrcekolprdt osldilc it was zabdsa dasiogaiktkirédnto apical

i ncrease conpared with the 0.5 nMforskolin control, ,
Ferramey G oFODESHIFRBE SRoFTAIARE- 4 TopSet gupsthis gradient,

&ﬁgﬁ%ﬂ dih 23S hReN S¥aPbhsStRg! ¥abeyadthat neRBRAURIS NG was
permeabilized with nystatin (360 ug/ml), whereas apical NacCl
-was. replaced by equimolar sodium gluconate (titrated to pH 7.4 -

with NaOH) ‘to givé a large Cl~ cOncghtratioﬁ_gradient,acrosé

. the epithelium.‘.Ail experimentskweré peffdrmed 30 min after

nystatin permeabilization. Forskolin (10 puM) and all test

compounds were added to both sides of the cell culture

inserts. The efficacy of the putative AF508-CFTR potentiators

was compared to that of the known potentiator, genistein.

Solutions

Basolateral solution (in mM): NaCl (135), CaCl, (1.2), MgCl,
(1.2), K;HPO, (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 NaOH.

Apical solution. (in mM) : Same as basolateral solution
with NaCl replaced with Na
Gluconate (135).

Cell Culture



simlar structures show statistically significant

varying levels of activities in this cAMP assay. For
we@x@spssi4 t he conpound N - (2- ( PCT/US2004/033367

, 4- di met hoxyphenyl ) - 2- et hyl pr opyl ) benzof uran -

- carboxam de (Table 1, Conpound 29) al one, generated

an- 140 - average of 24.4 1.1 % of cAMP produced by

20 mM of forskolin, which was t a significant

i ncrease conpared with the DMSO control 24.8 3.9 % of

Skolin, n =4 . But in the presence of 0.5 nM
%%‘1‘%, Conpound 29 generated an average of 61.5

fodLdaof cFIMher Oelie ath Iyh 20; 1M @frT)orskald réx&i’i"és@;lng AF508-
was a significant increase conpared with the 0.5 nmM
ARTR KR T ST Ol wed®. sed Go¥ Ubs2@gnivhbebekokkperiments for
4 , p < 0.05. [00205] In conparison, the conpound N

t“q:pqgguﬁvqﬁAEﬁQﬁngqﬂﬁ”WQQQ%ﬂﬂqﬁﬂ”éﬂgntified from our optical
%%?I d ) bepzof Wan: 2-car boxam de, 5%?&§%@%;ﬁ§%%§%%;&¢§211

sel f"'generated an average of _
dradueed fye 4 M Pfcdianska] 8oy £ iWa %&%%tn%h ac an%i 5% CO,
'signi ficant increase conpared with the O control ©
181 £oagn'ss wasti 20 driVidrorss Kbl igh med inm sup@dreprargiaagwith 5%

£qmpoun 1 n the e _of .0..5.nM farskalin
gener a agl an aver alg‘%oegfp%.pfnfcf. 94 o PIEANE S S Tded
dnyr et anvraaifn f ormkiadd o WHeCFovaslrs@ eati :Ang the potentiator

significant increase conpared with the 0.5 nM
FGriddly pf compounds, the cells were incubated at 27 °C for

16 - 48 hrs to correct for the AFS508-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.

2.Whole-cell recordings

[00192] The macroscopic AF508-CFTR current (Iapses) 1in
temperature- and test compound-corrected NIH3T3 cells stably
expressing AF508-CFTR were monitored using the perforated-
patch, whole-cell recording. Briefly, voltage-clamp
recordings of Iurspse were performed at room temperature using an
Axopatch 200B patch-clamp amplifier (Axon Instruments Inc.,
Foster City, CA). All recordings were acquired at a sampling
frequency of 10 kHz and low-pass filtered at 1 kHz. Pipettes
had a resistance of 5 - 6 MQ when filled with the
intracellular solution. Under these recording conditions, the
calculated reversal potential for Cl™ (Eq) at room temperature

was -28 mV. 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 Digidata 1320 A/D interface in conjunction with Clampex



control, 32.2 3.2 %of 20 nmMforskolin, n =4

[00206] The exanpl e teaches that conpounds can have
w@odosnsisat or activity w thout having an acconpediyiUsz04/033367

increase in cAWP concentrations.- 141 - Cains 1 . A

conpound of forrmula I I : RB(n) I | or a

phar maceutical ly acceptabl e §a¥ t hereof, wherein: A

is C(O or SO; R and R taken gether forma 3-6

nenbered cycl oal kyl ring or 4- pyranyl ring; Rs H

I R E AL .
Gﬁllﬁgﬁands@Q%Rc@nt1§Gb8§1 EORtlf uGERa6 a CREeOBE 2 ml/min

phenyl optionally substltuyed with R; B is phenyl;
z§ﬁpgmng¢§vwﬁyr@rﬁven perfusion system

Identification of Correction Compounds

[00193] To determine the activity of correction compounds
for increésing'the density.of fuﬁctioﬁai AFSOS—C?TR in ﬁhé
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 pM forskolin and 20 - uM genistein were -
Aaddedﬂto_the,dells."Under‘ogr reqording.conditioﬁs, the -
current density following 24-hr inéubatibn‘af 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 the density of AF508-CFTR in the
plasma membrane. To determine the effects of correction

compounds on CFTR current density, the cells were incubated
with 10 pM of the test compound for 24 hours at 37°C and the

current density was compared to the 27°C and 37°C controls (%
activity). Prior to recording, the cells were washed 3X with

extracellular recording medium to remove any remaining test

compound. Preincubation with 10 uM of correction compounds
significantly increased the cAMP- and genistein-dependent

current compared to the 37°C controls.

Identification of Potentiator Compounds
[00194] The ability of AF508-CFTR potentiators to increase
the macroscopic AF508-CFTR Cl° current (Iapsgs) in NIH3T3 cells

stably expressing AF508-CFTR was also investigated using



L is a bond; Wis a 5-14 nenbered nonocyclic,
bicyclic, or tricyclic heterocyclic or heteroaryl

wo 2ovg/03snd n are i ndependently O to 5; or- 142pPeT/HS1084/033367
di phenyl met hyl wherein each phenyl has up to 5 Ris
substituents, and R and R are independently sel ected
fromRl1 R, R83, R4, or %urﬁqem:thst R6
or ((Cl-C4)aliphatic) -Y; nis or 1; Y is halo, CN,
NO, CF, OCF, OH SR6 , S(O)R6, SOR6 , NH, NHR6

y@BerEd»pQBCBSrecgggkh 0eFR6 ThO  pd¥nPlators

8] acent ring atons, t aken togeth form1l
2dppthyliedediroxytbe ngaeaﬂ]yhsaegsoaypkm asdose-dependent
al i phatic, wherein each R2 opt| onally conprises up to
2“§HB§FFt&éngs“Pmd@ﬁ%hééﬁﬂl?ISQqéépéd'ﬁP@wﬁﬁflcaRI observed in
EﬁeRbgtH§ g¥§52§|'pﬁﬁt%§1 c@i¥g exgﬁiﬁégcygﬂécreégrsal
eter ary ring optionally conprising up to
pabshttaénbsforadepédndenihy petent tdtdroapiRicabowrwas around

B?o’mv, which is the calculated Eqn (-28 mV) .

Solutions

Intracellular solution (in mM) : Cs-aspartate (90), CsCl
(50), MgCl, (1), HEPES (10),
and 240 pg/ml amphotericin-B. -
(pH adjusted'tb-?.BS with‘ |
CSOH);A

Extracellular solution (in mM) : N-methyl-p-glucamine (NMDG) -

(2), HEPES (10) (pH adjusted
to 7.35 with HC1).

Cell Culture

[00195] NIH3T3 mouse fibroblasts stably expressing AF508-
CFTR are used for whole-cell recordings. The cells are
maintained at 37 °C in 5% CO; and 90 % 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 175 cm® culture flasks. For whole-cell 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 to
test the activity of potentiators; and incubated with or
without the correction compound at 37 °C for measuring the

activity of correctors.



R4 is ORS, ORB, OC(OR6 , OC(ORS5, OC(OOR 6 ,
OC(OOR S5, AONR) , CA(ONR) , CC(ONRRS5 ),
WERDSBR614 S(OR6 , SCORS5, SOR6 , SOR5 , BO/NR04/033367
SONNR5) , SONRR6, SORE, SORS , C(COR S5 ,
AORS5, OR6, OORGE , ACONR, (ONR) ,
AONRRE ), A(ONOR)RE , _ )N (OR5 )R6
CCONOR )RS , CCONOR )RS5 , JR6 , C(NOR )RS5 ,
C(NOR)R6 , C(NOR)R5 , N(R) , N(R, N(RR6 ), NR

, NR OR5, NR
QQ&%%Wﬁmwgwﬁ%%%QWS’ﬁ&&qu’_

1P 196NR ((D}de( Rﬁn)ale Nﬁa@@@)LNRcR@V;LtNRsC@@) seRphRature -
C(ONR , C% R C(CONR NR,.SOR6 , NR SO
R5TreRedoAR ﬂﬁT§OSﬁeb1YNRXBeﬂ€ﬁeﬂRlscN€ﬁ3N@ SelARrR and

B@tanglégNE@ PONECEG%NBr omg J C%“F gﬁa%ggedap%%ﬁé

exeesedodyslide-oat hetmbrearypatihg, Bpue:ﬁmgl | yoltage-clamp
SRPBRATES HheFerdlRGCDREPBRAPFY LEORBr VEBE ReRformed at room
sebpbirbb@rt; 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 re81stance of 5 = 8 MQ when fllled w1th the

’extracellular solutlon. The AF508 CFTR was’ actlvated 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. To
maintain AF508-CFTR activity during the rapid perifusion, the
nonspecific phosphatase inhibitor F~ (10 mM NaF) was added to
the bath solution. Under these recording conditions, channel
activity remained constant throughout the duration of the
patch recording (up to 60 min). Currents produced by positive
charge moving from the intra- to extracellular solutions
(anions moving in the opposite direction) are shown as
positive currents. The pipette potential (V,) was maintained
at 80 mv.

[00197] Channel activity was analyzed from membrane patches
containing £ 2 active channels. The maximum number of

simultaneous openings determined the number of active channels



R7 is a cycloaliphatic, aryl, heterocyclic, or
heteroaryl ring, and each R7 optionally conprises up
WO 200803336t i t uent s i ndependently chosen from HCT/US2004/033367
(C*-Cg)-straight or branched alkyl, (C-Cg) straight
or branched al kenyl or alkynyl 1, 2- net hyl enedi oxy,
, 2- et hyl enedi oxy, or (CH ) ggls sel ected from
hal o, CN, NO, CF3 , , C}F al i phati c,
(0)-aliphatic, S - a|lphatIC , NH, N (aliphatic) ,

G@ﬁlﬁ@aEh%)couQ@é B&a%!ck Hﬁént N(%g ggtggﬁﬁne the single-

C(O O (aliphatic) , a| atic; I'S an amno
shenaetli sy ranesdp arr@rlo\twdled u:hat dat@u yeabedeR &mdmR120 sec of

hyd A
tp%k%?ao%%gf%ta%?t#%&%%ég%h@r\%}d? HoREahanal 8e 100 Hz and then
aseal RE- BYRAEIALE Wh 3 bts Fmglgthggemsgoﬁ&%%s(&zt were
i's not phenyl, -net eny or ophenyfl,
3lttadrwphhnmhlp1Qauwstbnxfphenybns udidyf Buorppbenyhnalysis

4-1 | uor phe %I.;- 144 - &ii) yhen ﬁ and R taken

PBELUREE (e i 4089 E1 GRBRy FFPRGS R sTHydFoben, macFescopic
€(0Srenandnll b@eﬁ ?Ebh@ﬁii@i? QP”T3wdfe déﬁ5¥hfﬂé33§%om 120 sec
together with ||| when R and R taken

PSg@PﬁEPe@OPﬁF&VéyﬁlOb@g?lpo was determined using the Bio-

Patch software or from the relationship P, = I/i(N), where I =
mean current, i = single-channel current amplitude, and N =

number .of active channels in patch.

'Sdlutibqs

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-C1l (150), MgCl, (2), EGTA
(5), TES (10), and Tris base
(14) (pH adjusted to 7.35
with HC1).

Cell Culture

[00198] NIH3T3 mouse fibroblasts stably expressing AF508-
CFTR are used for excised-membrane patch-clamp recordings.
The cells are maintained at 37 °C in 5% CO, and 90 % 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 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



ring, Ris hydrogen, Ais C(O, and ring Wtogether
wth Rand s , ,
WO oses3sadret hyl - 6- hydr oxy- 2H-| - benzopyr an- 2 - yPCT/US1084033367
ring B together with (R) is not 4- [(im no-thien-2-
yl methyl )am no] phenyl ; (iv) when R and R taken
together forma cycl opropyl ri R is hydrogen, Ais
C(O, and ring Wtogether with and mis ,
- di hydr o- 4- hydr oxy- -net hyl - -oxo-IFLpYrr?li %%I, Ehen
' wth (R) is not phenyl; (v en
éiﬁgg?ﬁt gggﬁé {F(;%fe? er-$orm a cyclopropyl ring, Ris
hydLegen, Comfolh@) of abHe! ifdelY iogeddRondt tAEIa88tivity as
is 2,3,4,9-tetrahydro-3- [( o
Podubabipt s opf opyP) PLRdi He] CasRer bazbTangpgrters heppecifically
¢rhg B together with (R) s not 4- chlorophenyl ; (vi)
when R and R taken together forma cyclopropyl ring, R
is hydrogen, Ais (O, and ring Wtogether with R and
m s 9, 10-di hydr o- 9- oxo- acri dj 5 -yl , then ring B
together with (R ) is not enyl ; (vii) when
R is hydrogen and Ais C(O , then the follow ng

conpounds are_excluded: - J J 4-pyran Ove phenyl
cAMP Measurements of Certain Compounds

[00200] This example shows that certain compounds with
similar structures have varying effecps on ¢AMP (adenosine 3,
-5;cyclic;m6nophosphate)'levels.;'ABC Tfanéfer'préteins( and
_CFTR in particular are cAMP fégUIaﬁed ion cHanné1s. -Idealiyf
a modulator compound of such a protein should not cause a
change in cAMP levels.

[00201] In the following example, the effect on CAMP levels

by three structurally similar compounds from Table 1 were

determined using the cAMP levels from 20 pM forskolin as the

normalized reference measure.

Tropix® Assay for Measurement of cAMP

[00202] The level of cAMP in FRT cells following 0.5 uM
forskolin or test compound application was determined using a
commercially available chemiluminiscent immunoassay system for
mammalian cells called Tropix® (Applied Biosystems, Bedford,
MA) . Briefly, FRT cells were incubated for 15 minutes with a
test compound in the presence and absence of 0.5 uM forskolin.
The compounds were‘aspirated and the cells were then lysed and
transferred along with the lysis buffer to a 96-well Tropix®
ELISA plate. A cAMP-Alk Phos conjugate is then added to the
assay plate, followed by the addition of cAMP anti-body.



4- pyran di phenyl met hyl phenyl - 145 - cycl obutyl phenyl
cycl opentyl benzofuran-2-yl 3, 4-di net hoxyphenyl (O Owe

WO poos/0835ed opr opyl 4-chl orophenyl Ph 3 cycl opre@pis2004/033367
phenyl -pyran or cycl ohexyl . diphenyl nethyl
3, 4' di net hoxyphenyl 4-pyran 2-furanyl 4-nethoxyphenyl
4- pyran 5-brono- 2-furanyl phe % cyclopentyl phenyl
4-pyran 1, 4- benzodi oxi n-2-yl phenyl 4-pyran
4, 5-di net hyl -furan-2-yl phenyl cyclohexyl

o] | [ n cl
PARSEORUTASRE Vgt ERLEBMYBORTNECPNT, RREL L e o

Sp&enybncyﬁlegdﬁﬁybné bhemfifiorerc@nge emission is read on the
Tépé@ﬁhge%upg ggg ¥%g8€%?t¥hdp@ggylAﬁP concgntratlons were
determined using a cAMP standard curve that was present in

each plate.

Resgults
[00203] The compound N- ((1-(3,4-dimethoxyphenyl) -
cyclopentyl)methyl)benzofuran-2-carboxamide, (Table 1,

Compound 49), has previously been reported in the literature

as alpqtentiator of AF508 CFTR (J Biol Chem, 277(40) 37235- -
;”41,-2002). The authors have. shown that the mechanlsm of this
,activation was via the rise in cellular CAMP. ‘This compound-
was shown to increase cAMP cohtent alone and also potentiated
the cAMP elevation educed by the low concentration (0.5 uM) of
forskolin, similar to that found for 20 uM forskolin. We were
able to produce similar results in our Tropix® system.
Compound 49 alone, generated an average of 40.3 + 3.5 % of
CAMP produced by 20 uM of forskolin, which was a significant
increase compared with the DMSO control, 24.8 + 3.9 % of 20 uM
forskolin, n = 4, p < 0.05. 1In the presence of 0.5 uM
forskolin, compound 49 generated an average of 92.3 + 2.7 % of
CAMP produced by 20 uM of forskolin, which was also a
significant increase compared with the 0.5 uM forskolin

control, 45.9 + 3.0 % of 20 uM forskolin, n = 4, p < 0.05,.

[00204] It has been surprisingly found that compounds with
similar stfucturés show statistically significant varying
levels of activities in this cAMP assay. For example, the
compound N- (2-(3,4-dimethoxyphenyl) -2-methylpropyl)benzofuran-

2-carboxamide (Table 1, Compound 29) alone, generated an



4-pyran thienyl, phenyl cyclopentyl furanyl phenyl -
146 - or cyclopentyl Owve phenyl 4-pyranyl
w@2benzsiar anyl phenyl 4-pyranyl 5-bronof ur an-BewyUS2004/033367
4- met hoxyphenyl cycl opentyl 5-bronofuran-2-yl phenyl
4-pyranyl 2-thienyl 4-nmethoxyphenyl 4-pyranyl
di phenyl net hyl 4-nethoxyphegy; Syglopentyl
2- benzof uranyl phenyl 4-pyran f 2- benzof ur anyl
3, 4-di et hoxyphenyl 1-phenyl - 1-(4- isobutoxycyclopentyl

e@§ thyls phenyl ocy¢l @ % e 0
%ﬁﬁfd@iéhgnglx(V|¥?) %ﬁgn EO&ug g Bg R poge her
ﬂhms#pdlmycM@p@hlwbsrnng aRsﬁgnhﬁdcagEn;FérEﬁsé(G%ﬁpamdd with
' er Rand mi i phenyl ne en
tHen%Mg %&% & %4 H ERy%i € R tg BhéMyFors ofin,'n But
i4- ehloyyeRenrk ordobyt anypBes¥blinsd- C%Q@Hhﬁdy§599¥herated an

or 4-methoxyphenyl . 2 . The conpound accordi ng
ayezpAel Otwiher-&i i A-Bs3Cpb) cAMB prypucednppurll uM of

f%%%QBQH%g hﬂl%hahggl g@SEEEQCAnE81§g&ease compared with the
0.5 uM forskolin control, 45.9 + 3.0 % of 20 gM forskolin, n =
4, p < 0.05.

[00205] In comparison, the compound N-((1-(3,4-
.dlmethoxyphenyl)cyclohexyl)methyl)benzofuran 2- carboxamlde
Table. 1 Compound 21,. by 1tse1f generated an average of 7.9 %
'lﬁl § of CAMP produced by 20 uM of forskolln, which was not a
significant increase compared with the DMSO control of 8.4 +
2.8 % of 20 uM forskolin, n = 4. Surprisingly, Compound 21 in
the presence of 0.5 uM forskolin generated an average of 27.1
+ 1.8 % of cAMP produced by 20 uM of forskolin, which was also
not a significant increase compared with the 0.5 UM forskolin
control, 32.2 + 3.2 % of 20 uM forskolin, n = 4.
[00206] The example teaches that compounds can have
potentiator activity without having an accompanying increase

in c¢AMP concentrations.



4 . The conpound according to claim1l, wherein R and R
, taken together, forma 4-pyranyl ring.- 147 - 5 .
wdbmsossspound according claim1l, wherein R andP®/1US2004/033367
taken together, forma 3-6 nenbered cycloal kyl ring. 6
The conpound according to claim5, wherein Rand R,
taken together, forma 5-6 ”Q”H%H?q cycloal kyl ring. 7
The conpound according to claim6, wherein Rand R,
taken together, forma -nenbered cycloal kyl ring. 8 .
The conpound according to cl aj wherein R and R,
taken together, forma -nenb2$£%£%%cloalkyl ring. 9 .
The conpound according to claim1l1l, wherein Wis an
optional ly substituted indolyl ,_ benzofuranyl , or
benzothi erfy COMHGNGHRE c‘%f‘?d@'ﬁnad Iaﬁ‘cor ding to claim9,
wherein said conpound is indol-2-yl, indol-3-yl,
benzof uran-2-yl , or benzothien-2-yl . 11. The
conmpound according to claim mherginRﬂ/is an
optional |y substituted pyrazd R indazolyl . 12.
The conpound accordi ng ta_cl ai 1, whgrein Wois an
optionally substituteg X ok~ 3-Y pyrazet-4-yl ",
or indazol - 3-yl .rsb8 pound according to claim
1 wherein Ris

II
or a pharmaceutically-acceptable salt thereof, wherein: .
_'A is''C(0) or '80z; . ' .
RS and R® taken together form a 3-6Amémbéfed“cYci§a1kyi
ring or 4-pyranyl ring;
R® is H, (C1-C4)alkyl optionally substituted with a
substituent selected from (Cl1-C4)alkyl selected CN, NO,, CFjz,

OCF3, OH, SR®, S(0)R®, SO,R6, COOH, COORS, OR6 or phenyl
optionally substituted with RZ;
B is phenyl;

L

L

wherein,
L is a bond;
W is a 5-14 membered monocyclic, bicyclic, or
tricyclic heterocyclic or heteroaryl ring;

m and n are independently 0 to 5; or



hydrogen . 14. The conpound according to claim1,
wherein Z is diphenylnethyl .- 148 - 15. The conpound
w@emensisng to claiml , wherein Wis an opti oned1/yS$2004/033367

substituted 6-nmenbered heteraromatic ring having up to

2 heteroatons independently selected fromO , S, or

N . 16. The conpound according 49 claiml , wherein W

is an optionally substituted ring selected from uranyl

, thienyl, isoxazolyl, or pyrrolyl . 17. The conpound

accor di Ngs tai gt eyl thyM Gl iV ied ) pMIHANMAYY up to 5 R? i
substituted f?){-l rrerrbe%d bi cycli c, heterggrormti é) e
rAuRet itgientfs @dithbound according to claim 17, wherein

Wis an optigonal |y,substjtuted ring selected from 1 5 3
qui nol i nyl Ror 38fn ol?ﬁ‘flllr?d%@?n@?rb%ﬁbo?ﬁ’goe%t?d Foroml & - RS, RZ,

I : R RB( n)R4o ry aer]farw ceutical”™ acceptable salt
t hereof , whereidt: A’ sq%(I *f or SO; Rand R are
i ndependent 'y sgliegted, iy omeHoy (GE1Chl)%1iphatic) 4-v;
n is 0 or 1; _ '
Y is halo, CN, NO,, CF3, OCF3, OH, SR6,‘S(O)R6,
SO,R®, NH,, NHR®, N(R®),, NR®R8, COOH, COOR® or ORS;
or two Rl on adjacent ring atoms, taken together,
form 1,2-methylenedioxy or 1,2-ethylenedioxy;
| 'szis_éliphaticf”whéféin.éadh'R?foptidnally i
compriéeé up to 2'éubstitﬁents indebendently.
selected from Rl, R4, or R5;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally comprising up to 3
substituents, independently selected from Rl, R2, R4
or R5;

R4 is OR®, OR®, OC(O)R6, OC(O)R5, 0OC(0O)ORS,
OC(O)OR®, OC(O)N(R®),, OC(O)N(R5),, OC(O)N(RERS),
SR®, SR>, S(O)R®, S(O)R5, SOnR6, SO,R5, SO,HN(RE),,
SO3N(R®) 5, SO,NRSR®, SO3R®, SO3R5, C(O)R5, C(0)ORS,
C(0)R®, C(O)ORE, C(O)N(R6),, C(O)N(RS),,
C(O)N(R°R®), C(O)N(OR6)R6, C(O)N(OR5)RS,
C(O)N(OR®)R5, C(O)N(OR®)R5, C(NOR®)R6E, C(NOR6)RS,
C(NOR®)R®, C(NOR®)R>, N(R6);, N(R®),, N(RSRE),

NR5C (O)R5, NROC(0)R6, NRSC(0)R6, NR6C(0)R5S,

NR6C (0) OR®, NRS5C(0)OR®, NR6C(0)OR5, NR5C(0)ORS,



and aryl , or may be taken together to forma (C3-C8)

cycl oal kyl or heterocyclic; Ris H, (Cl-C4) alkyl
WOpiososssid y substituted with a substituent selBct/es2004/033367

fromCN, NO, CF, OCF, OH SR6 , S(ORG6 ,- 149 -

SO R6 , COOH, COO? 6 , 0?6 or phenyl optionally

substituted with RBis aryl or geterocycl ic, RZ(G Z

is wherein, s (CI OG)aIkyIidené 0- ((C1- 06)

al kylidene) , ((d - 6)alkyI|dene) 0- , or a bond,

wherein up_t on at s i-d al Ildene |n L

are i ndepe %rﬂ\l\(ﬁ Glga?ceammct @R%Rg' %)é d

aryl, hetero C|IC 7 Iky Loan

i ndependenNP;;’y Zanémgc)a( Nﬁ% Nﬁégﬁ@ﬁéﬂéﬁsl )y,

sel ected fr Rl R2 R3 R4 ,_ or vvhereln RlIS

oxo, R6 or @92(32?) é1Ri6r§"@atRl50) NRYSOpRPs ORGSORR®,
NRESO,N(R6) 5, NR5SO,N(R6),, NRESO,NRSRE,
NROSO,N(R%) 5, NRSSO,NRORS, NR®SOzN (R%) 5, N(OR®)RE,
N (OR®)R5, N(ORS)RS, or N(ORS)RS;

R® is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring, optionally comprising up to 3 R1

substituents,

R6 ig H or allphatlc, whereln R6 optlonally
comprlses a R7 substltuent

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, (Cy-Cg) straight
or branched alkenyl or alkynyl, 1,2-methylenedioxy,
1,2-ethylenedioxy, or (CHy)p-Q;
Q is selected from halo, CN, NOjp, CF3, OCFg3,
OH, S-aliphatic, S(O)-aliphatic, SOj-aliphatic, NH5,
H(aliphatic), N(aliphatic),, N(aliphatic)R8, NHRS,
N (R8),, COOH, C(0)O-(aliphatic), or O-aliphatic; and

R8 is an amino protecting group,
provided that:

(i) when R® and R® taken together form a 4-pyran ring, RE
is hydrogen, A is C(0), and ring W together with R? and m is
2-amino-pyrazin-3-yl, then ring B together with (R®), is not
phenyl, 4-methylphenyl, 4-chlorophenyl, 3-fluorophenyl, 4-
methoxyphenyl, 2,4-difluorophenyl, or 4-fluorophenyl;



Yis halo, CN, NO, CF OCF, OH SR6, S(OR 6 SO R6 ,

NH, NHR6 , N(R) , NRR8, N(R) , COCH, COOR 6 or
WOERDS/03514 t wo R1L on adj acent ring atons, takenPCT/US2004/033367

toget her, form 1, 2- net hyl enedi oxy or 1, 2-

et hyl enedi oxy; R2 is aliphatic, wherein each R2

optionally conprises up to 2 sy?gtltuents

i ndependently selected fromR1 , or R5 ; sas di uoD

Lcceuo"dooST.'[HbstJoo'bs HO)N'(

HO) 9
S T T R e T Y A
@39 H hg&h:SgH\l QI—h@SC(:Kc-)ND( aﬁh&g%m%%eﬂ%ﬁkyﬁgm D3 vl,
H HN N '
(FII]{ier’)Q ﬂgeghgbfoyvb)cm (R} (i) BRINPRSIHlo) D HN

(g':é O)( @:HN wh@Q) Qgg%—lbd\l)%‘( Q)a'%e'?'[\l t@@be@ﬁ“}l oo IEyclobutyl

ring, R® is hydrogen A is C(O), and ring W together with R?
and m is 2,5,7,8-tetramethyl-6-hydroxy-2H-1-benzopyran-2-yl,
then ring B together with (R®), is not 4-[(imino-thien-2-
ylmethyl)amino] phenyl ;

(iv) when R® and R® taken together form a cyclopropyl
ring, R® is hydrogen, A is C(0), and ring W together with RZ?
‘and mis 2 5-dihydro- 4- hydroxy 1- methyl 5-0xo-1H- pyrrol 3-y1l,
then ring B together with (RB)g 1s not phenyl

(v) when RCAand R® taken together form a.cyclopfopy1 rihg,
R® is hydrogen, A is C(0), and ring W together with R2 and m is
2,3,4,9-tetrahydro-3-[(3'-(2,6-diisopropyl) -ureido] -1H-
carbazol-3-yl, then ring B together with (RP), is not 4-
chlorophenyl;

(vi) when R and R® taken together form a cyclopropyl
ring, R® is hydrogen, A is C(0), and ring W together with RZ
and m is 9,10-dihydro-9-oxo-acridin—3-yl, then ring B together
with (R®), is not 4-chlorophenyl;

(vii) when R® is hydrogen and A is C(O), then the

following compounds are excluded:

4-pyran OMe phenyl
4-pyran diphenylmethyl phenyl




"gH( HON) D H(gHON) D " gH (gHON (O D gH (9HON (OD '
HgHONOD ' H(9HON (OD ' (9H H)N(O)D' (gHN(O D
w@ 2d5M)D ' HOOD' HOD ' HO(O) D ' gH( O D ' P¢4/852004033367
S'" HQHN S (gHHNS "' (9HHNGOCS '"gHS ' HS '"gHOS'
H(QS 'gHS '9HS ' (9H HIN(Q DO * (gH N(Q DO ' (
H N(O DO ' gHOQ( O DO ' HCXO)DO'Q ODO' HODO '9HO
'gHOst ' HZd bt st duioo cceuot “do 0 ' st -
ogt - eo/sooz V- 151 - R7 is a cycloaliphatic, aryl |,
fleterocyctTc, or heteroaryt—t n@ and—each—R7
optionally corrpri ses| up t§ diuents
i ndependent|ly chosen from HN -C )-straight or
br anchexcleiuyl, (C -|C ) strdl ght cor branthed al kehgyi
or alk Z-Trethyfenedi ethytgmed
(CH ) %@pfrlt Icnl ectdd fr nr?]gﬁliz)asmraﬁ 2(6.{{ B‘d%ﬁéﬁﬂxyphenyl
OH, S—allphatlc, (O)-allpha{/' S - a!lphatlc NH , N
(aliphatic) , (aliphatic) ’}>| phati c) NHR
(<).2 OMe
cyclopropyl 4-chlorophenyl
cyclobropyl. . - phenyl
. 4-pyran or c'yclohe)A(ylA. o " diphenylimethyl. - 3,4-dimethoxypheny} A
4-pyran 2-furanyl 4-methoxyphenyl
4-pyran 5-bromo-2-furanyl phenyl
g S /N Me
cyclopentyl w phenyl
4-pyran 1,4-benzodioxin-2-yl phenyl
4-pyran 4,5-dimethyl-furan-2-yl phenyl
cyclohexyl benzofuran-2-yl 3.4-dimethoxyphenyl
cyclopentyl diphenylmethyl 3,4-dimethoxyphenyl
o ]
>/\ N
o
X
cyclopentyl w phenyl
cyclopentyl 5-bromo-furan-2-yl 3.4-dimethoxyphenyl
% s._N OMe
cyclopentyl w phenyl
2-furanyl, 5-ethyl-furan-2-yl, 2-
4-pyran thienyt, phenyl
cyclopentyl furanyl phenyl




N(R 8 ) ,

wovbms/0ssis C( O)
t aken toget her

R are not net hoxy;

i s phenyl,

COOH, (0)O0-(aliphatic) |,
R8 is an am no protecting group; provided that

or O aliphatic;
a)

phenyl, then Ris not hydrogen : c) when Ais C(O),
is a bond, Z is benzofuranyl

i)
phenytt

and

, L is a bond, Z is phenyl, R Bamuf004/033367
is cyclopentyl, Bis phenyl, then R and
b) when Ais C(O , L is a bond, Z
R and R taken toget 925 is cyclopropyl, Bis
L

R and R taken together

[ , IS s ot methoxy;—d)
when Ais C(O , L ils a bond henyl, R and R
taken together is cycl gpey phenyl, Ris
hydrogen, then R is |no ; leyy when Ais C(O, L
is a bond, Z is furanyl, fnd R taken together is
cyclopentyl, B is phenyl, ROis nethoxr, then Ris not
bromo; f) when Ais (O, L is a boad, Z|is furanyl, R
and R taken together|{ is cycllopent @ i § phenyl, then
R is not hydrogen; and- T
A
cyclopentyl © Some pheny!
4-pyranyl 2-benzofuranyl phenyl
4-pyranyl 5-bromofuran-2-yi 4-methoxyphenyl
cyclopentyl 5-bromofuran-2-yl phenyl
4-pyranyl 2-thieny! . 4-methoxyphenyl
4-pyranyl diphenylmethyl . 4-methoxyphenyl
cyclopentyl 2-benzofuranyl ' phenyl - '
4-pyranyl 2-benzofuranyl 3,4-dimethoxyphenyl
1-phenyl-1-(4-isobutoxy-
cyclopentyl phenyl)-methyl phenyi
cyclopentyl 1,4-benzodioxin-2-yl 3,4-dimethoxyphenyl

(viii) when R® and R® taken together form a cyclopentyl

ring, R® is hydrogen, A is C(0), and ring W together with R?

and m is diphenylmethyl, then ring B together with (R®), is not
phenyl, 4-ethoxyphenyl, 4-butoxyphenyl, 4-isobutoxyphenyl, or

4 -methoxyphenyl.

2. The compound according to claim 1, wherein A is c(0).
3. The compound according to claim 1, wherein A is SO,.

4. The compound according to claim 1, wherein R® and R®,

taken together,

form a 4-pyranyl ring.




g) when Ais (O, Lis a bond, Zis phenyl, Rand R

taken together is cyclohexyl, Bis phenyl, Ris
wWoredosos3si4n is 2 , Ris nitro, then is not 2 .pr@OUSINL033367

conmpound of claim 19 wherein Ais C(O, and L is a

bond . 21. The conmpound of claim 19 wherein R and R

toget her form cycl opentyl . 2214 he conpound of claim

19 wherein R and R together form'cycl ohexyl . 2 . The

conpound of claim 19 wherein R and R are hydrogen

24. The cefpowg0f, @%?o&%.WEZCQ' SRlan%hgr@%?ISC and R®,

met hyl . 25. The conpoun wherei n
Gptkieondldge thghrst ifftoutred @3-yl memderetheycdopdiyd efing.
claim19 wherein Wis an optionally substituted
heterocyclic. 27. The conpound of claim 19 wherein W

i's an eapt imeRaldoynpipst ialcdloed ie¥C kealhylim 28. wﬁ@%eln R® and RP,
compound of claim 19 wherein Zis phenyl. 29. The
EEiBuR@Istherai formwae Beitn marbs rad @prpll@ﬁékw ring.

7. The compound according to claim 6, wherein R® and R®,

taken together, form a 5-membered cycloalkyl ring.

8. The compound according to claim 6, wherein R® and RP,

taken‘together, form a 6—memberedAgylealkyl ring.

'9." .Thé compound according to claim 1, wherein W is an

optlonally substituted indolyl, benzofuranyl, or benzothienyl.

10. The compound according to claim 9, wherein said
compound is indol-2-yl, indol-3-yl, benzofuran-2-yl, or

benzothien-2-vyl.

11. The compound according to claim 1, wherein W is an

optionally substituted pyrazolyl or indazolyl.

12. The compound according to claim 11, wherein W is an
optionally substituted pyrazol-3-yl, pyrazol-4-yl, or indazol-
3-vyl.

13. The compound according to claim 1, wherein RE is

hydrogen.

14. The compound according to claim 1, wherein Z is

diphenylmethyl.



substituted benzofuran.- 153 - 30. The conpound of

claim1l wherein Wis an optionally substituted
whenzosdsiophenyl . 31. The conpound of cl ai m 1p@ires®0H033367

Wis an optionally substituted indolyl . 32. The

conpound of claim1l wherein Wis an optionally

substituted pyrazolyl or oxaza}1 olyl . 3 . The conpound

of claiml1l wherein Wis an opt aIIy substituted

uranyl . 34. The conpound of cl a| m 1 wherein Wis an
opt| opal b no The conpound .
P% m%r?%lé&*}é%&gnggop ré Iy s rF;alu‘t gfpef’elnovs 1S an

®§Dﬂ@mmblynsﬁbstﬁﬁut§@86Cmémhhﬁéﬁ(ﬁeﬁéfhfbﬂétﬂwmﬁfnqlHMVlng up
IS an o tlonall%/ substituted cinnolinyl. 37. The

EONPOBRAEBP2 LPEF n AR RNEF TG FELER FEQWmQn S, or N,

toget her form cycl ohexyl . 38. The conpound of claim
37 wherein B is phenyl. 39. The conpound of claim1 or
19, wher ei Bhe ¢@mpOWI®:1 él'¢reomjin‘pg3Ltrm ofaigh dil mB8%rein W is an

&Qg{gﬁghf§ substfi §§°§&£§'se cté%”f%g%)%ﬁran;i thlenyl

isoxazolyl,'or'pyrrolyl.

17. The compound according to claim 1, wherein W is an
optionally substituted 10-12 membered bicyclic, heterocaromatic

ring.

18. The compound-according to claim 17[ whefein:W_isfan‘
optionally substituted ring selected from quinolinyl or

cinnolinyl.

19. A compound of Formula I:

RC RP

RB(n)

I
or a pharmaceutically acceptable salt thereof, wherein:
A is C(0O), or SO0;;
R® and R® are independently selected from H, (C1-C4)alkyl,
and aryl, or may be taken together to form a
(C3-C8)cycloalkyl or heterocyclic;
R® is H, (C1-C4)alkyl optionally substituted with a

substituent selected from CN, NO,, CF3, OCF3, OH, SR®, S(O)RS,



41. The conpound o f claim4 O wherein R is nethoxy.
42. The conmpound o f claim1 or 19, wherein nis 3.

wa@ 050kss1conpound o f claim42, wherein each RPCBUS2004/033367
(C1-C4) al koxy or fluoro. 4 . A pharmaceutica
conposi tion conprising a conpound according to any one
of clains 1-43, and a pharnaqfiglcale accept abl e
carrier. 45. A method o f nodulating ABC transporter
activity conprising the step o f contacting said

po ound ormul a r a . _
SR a0 ¢ b PR S  COR® i e Samd (Y a1 Prepetittea with
gz phar maceutical l'y acceptable salt thereof, wherein: A
I's C(0), or SO; R and R are independently sel ected
fromB jis(&tyCAdr ahkyérocprili@ryl, or may b e taken
together to forma (C3-C8) cycloal kyl or heterocyclic;
Ris H, (Cl-C4) alkyl optionally substituted with a
substituent selected fromCN, NO, CF, OCF, OH SR 6
. S(OR 6 ,.80 R >, B8R 6, OR 6 or phenyl
optionally substit

wherein,
L is (Cl-Cé6)alkylidene, -O-((Cl-Cé6)alkylidene),
) ((C1-6)alkylidene)-0O-, or'a-bond, wherein
up to two éafbdn,atdms'iﬁ~said:élky11déhé5
in L are independently replaéed with O, S,
or N;
W is aryl, heterocyclic, or (C5-C7)cycloalkyl;
m and n are independently 0 to 5; and
R® and R? are independently selected from Rl, R2, R3, R4,
or R®, wherein:
Rl is oxo, R6 or ((Cl-C4)aliphatic)p-Y;
n is 0 or 1;
Y is halo, CN, NOp, CF3, OCF3, OH, SR®, S(O)RS,

SO2R®, NHp, NHR®, N(RS),, NRSR8, N(R8),, COOH, COOR6

or OR6; 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;
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Bis aryl or heterocyclic; Zis wherein, L

is (d-C6)al kylidene, -0- ((C1-C6) alkylidene)

w@ ¢@s/08pad kyl i dene)-0- , or a bond, wherein upP¢DUS2004/033367
carbon atons in said alkylidene in L are independently
replaced with 0, S, or N; Wis aryl, heterocyclic,
or (C5-C7)cycloal kyl ; and n ar g |ndependently O0to5
; and Rand R are |ndependenfl§ elfected fromRlL , R2

R3 , R4
((Cl-C4) al
CF

, or wherein: RL is oxo, R6 or
|phat| -Y; nis O.or 1; Yis halo NO
SR@ a gMSQRaélphgélgG armm hﬁpﬁr@cycllc or

N(R ) NRH@%erd¥¥§ﬁ rin tlggg81§ 96m§?9%15@0u51t8”

adj acent ring atonms, takén together; for

1, 2- et hyl
allphatlc

@@@@uxeue@msl 4dndepbybenedioxkl eB2eldS from R, R2, R4
wheggln each R2 optionally
or R

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

-OC(O)OR®, OC(O)N(R®)5; OC(O)N(R5),, OC(O)N(RERS),

SR®, SR>, S(O)R®, S(O)R5, SO5R®, SO,R5, SO,N(RE),,
SO,N(R®) 5, SO,NRSR6, SO3R6, SO3R3, C(0)R5, C(0)OR5,

C(O)R®, C(O)OR6, C(O)N <R6>2 C(O)N(R®) 5,

€ (0) N (R5RS) , C(O)N(OR5)R6. C(0) N.(OR5) R6

C(O)N(OR6)R5, C(O)N(ORS)R5,: C(NOR6)RE, C(NORS)RS,
C (NOR®)R®, C(NOR®)R5, N(R®),;, N(R®),, N(R5RE),
NRSC (O)R5, NROC(0)R6, NRSC(0O)RE, NR6C(0)RS,
NR®C(0)OR®, NRSC(0)OR®, NR6C(0)OR5, NR5C(0)ORS5,
NR6C(O)N(R®) 5, NRO6C(O)NRSR6, NRE6C(O)N(R5),,
NR3C (O)N(R®) 5, NR®C(O)NRSRE, NR5C(0)N(RS),,
NR6SO,R®, NRSO,RS, NRSSO,R5, NRSSO,RE,
NROSO,N (R®) 5, NRSSO,N(R6),, NRESO,NRSRS,
NR®SO,N (R%) 5, NRS5SO,NRSRE, NRSSO,N(R5),, N(ORE)RS,
N(OR6)R5, N(OR5)R>, or N(ORS)RS;

RS is a cycloaliphatic, aryl, heterocyclic, or

heterocaryl ring, optionally comprising up to 3 RI

substituents;
R6 is H or aliphatic, wherein R6 optionally

comprises a R7 substituent;



conprises up to 2 substituents independently sel ected
fromRL , R4 or R; is a cycloaliphatic, aryl,
wedosnsssycl i c, or heteroaryl ring optionally cPOpPUSBNNE3367
up to 3H ussotp sas duo Ac ceuo "do pue bt " cA: st

." s s duioo c ceuo "do o . bu A ceuot "dot st g
(HO " (HON) ' ( )N (HON" &Ig ~OS HN " 9HgHN CS HN
'(H)OSgHN'(H)OSHN' gHN ' gH OSgHN 'gH S

HN S HN ' (gH)N(C»DgHN 'QF%PN(S%O HN H §NH(%$D N

QD HN ' 9HgHN( O D :
(8_&9 O Dg HN g O)1I§ 19N OY P@xﬁﬁ H(ar@[a hQterocyclic, or
' 5H( R F%e%@ D HN 9H(O) D HNﬁa%)HB@O) %Hgm)(léy Ebﬁmprlses up

(H(]\I) D' Ht@agfﬂo)slﬂds@l@uegﬁtls( 1iHepndehP1y 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-Q;
Q is selected from halo, CN, NOj, CF3, OCF3,
OH, S-aliphatic, S(0)-aliphatic, SOp-aliphatic, NHy,
NH (aliphatic), N(aliphatic),, N(aliphatic)R8, NHRS,
: N(R8)2T COOH, . C(0)0- (aliphatic), or O-aliphatic; and
RS is.an'amihd_prgtectingAgroﬁpq | - |
provided that: = = |
a) when A is C(0), L is a bond, Z is phenyl, R® and R®
taken together is cyclopentyl, B is phenyl, then R® and R?
are not methoxy;
b) when A is C(0), L is a bond, Z is phenyl, R® and R®
taken together is cyclopropyl, B is phenyl, then RE is
not hydrogen;
c) when A is C(0O), L is a bond, Z is benzofuranyl, R°
and R® taken together is cyclopentyl, B is phenyl, then R®
is not methoxy;
d) when A is C(0), L is a bond, Z is phenyl, R® and R®
taken together is cyclopentyl, B is phenyl, R® is
hydrogen, then R? is not chloro;
e) when A is C(0), L is a bond, Z is furanyl, R® and RP
taken together is cyclopentyl, B is phenyl, RP is
methoxy, then R? is not bromo;
f) when A is C(0), L is a bond, 2 is furanyl, R and RP
taken together is cyclopentyl, B is phenyl, then R® is
not hydrogen; and



© H(gHON(QD ' H (9HON (OD ' (9H HN(OD ' (gHN(OD

"( WHNOD' H(OD "gH(OD 'gHO (O ' HOD"' HS'
wohk@s/o0314HN OS ( HHN S (9H)N OS "gH S ' 9H OS ' PaA(/(p1904/033367

H(OQS 'gHS "9HS ' ( H HHN(Q DO ' (gH)N(Q DO *

HNODO " HYQDO "' HJQ DO H QDO HQ DO ' 9HO * gHO

gH Ac "uapu d pt - 9ST - L90/P00ZS / OM 157 - (G -C

)-strai ght or branched al kyl, 1( -C ) straight or

branched al kenyl or al kynyl, , 2-nethyl enedi oxy,

1,2-¢ l e o) 0 : O I S.selected fro c D
hal o,yg:KI, R@gh é)léis %ég_l %—Ilgsa%éln?)%at%clé Pdifl) r¢ ana
(0) - atakbat togetBbirphat tgcldiexyN (Bl iphetiésyl, RP is methoxy,
(aliphatic) , faliphatic) 8 , NHR 8 N(R , COCH,

C(O)dl(éﬁi%hafii DS NiGrD AhgFhadt i'E “Hd 2R8 is an ami no
protecting group. 46. The nethod according to claim

45, wherein said conpound is selected fromany one of

cl ai n801- 4Zhe4Zomphendes hodl atw ok Yiwhpteic| Ai s 45(0), and L is
yhgLghn sai d

21. The compound of claim 19 wherein R® and R® together

form cyclopentyl.

22. The compound of claim 19 wherein R® and RP together

form cyclohexyl.

23. The compound of claim 19 wherein R® and RP are

hydrogen.

24. The compound of claim 19 wherein R® and RP are

methyl.

25. The compound of claim 19 wherein W is an optionally

substituted aryl.

26. The compound of claim 19 wherein W is an optionally

substituted heterocyclic.

27. The compound of claim 19 wherein W is an optionally

substituted cycloalkyl.
28. The compound of claim 19 wherein Z is phenyl.

29. The compound of claim 1 wherein W is an optionally

substituted benzofuran.



di sease is selected fromcystic fibrosis, hereditary
enphysenma, hereditary henochromatosis, coagul ation -
W@ Rdsisssiy/si s defi ci encies, such as protei n C PCT/US2004/033367
deficiency, Type 1 hereditary angi oedena, |ipid
processi ng deficiencies, such as famlia
hyperchol esterol em a, Type 1 ch%Ionicronenia,
abet al i popr ot ei nem a, Iysosdn&ﬁ storage di seases, such
as lcell disease/Pseudo-Hurler, secretory diarrhea or
pol ycysti c ki dney di sease, nucopol ysacchari doses,
Sandhof / Tay- Sachs, Crigler-Najjar type 11
pol yeyuloc riHe pasnipuiepest e ienia,whdabet @6 iieldd optionally
Laron dwarfism nmnyl eoperoxi dase deficiency, primry
SRl gRieMeme, gl ycanosis CDG type 1,
hereditary enphysenma, congenital hyperthyroidism
ost eogenesi s i nperfecta, hereditary
hypofidlbri MigerempeundCh fdeflidirenc wheliedbeties s Bsi ppdusnally
| ). neurpoph al. DI, Neprogenic D, Charcot-Mrie
éﬁ%ﬁﬁ%%ﬁ;ﬁﬁfdﬁ%iﬁﬁ@51izaeus-N@rzbacher di sease,
neur odegener ati ve di seases such as Al zhei mer's
di sease, Parkinson's disease, Anyotrophic |atera
scl erdsi s Thel spmpawney s silve ms dp wierelisal plsagy, optionally
h k' i ral lut.am ne neur ol ogi ca
%ﬁ%ﬁ;ﬁ é&féggﬁgﬁzggxaug¥1%ba%%?%égﬁkocerebellar at axi a
type |, spinal and bul bar nuscul ar atrophy,

Dent at.oruhal pal lidol.uysi an, ,and ot oni c_dystroph
‘4%5: _E%e %ompound %% CQlebl erein W %s_anpo¥tionally

substituted furanyl.

34. The compound of claim 1 wherein W is an optionally

substituted quinolinyl.

35. The compound of claim 1 wherein W is an optionally

substituted isoquinolinyl.

36. The compound of claim 19 wherein W is an optionally

substituted cinnolinyl.

37. The compound of claim 1 or 19 wherein R® and R® taken

together form cyclohexyl.
38. The compound of claim 37 wherein B is phenyl.
39. The compound of claim 1 or 19, wherein n is 2.

40. The compound of claim 39, wherein n is 2, and each

R® is (C1-C4)alkoxy.



as well as Spongi form encephal opat hi es, such as

Hereditary Creutzfel dt-Jakob di sease (due to Prion
WEe@sMs3514pr ocessi ng defect) , Fabry di sease, PCT/US2004/033367

Straussl er - Schei nker syndrone, COPD, dry eye disease,

or Syogren's disease. 48. The nethod according to

claim45, wherein said disease;igs cystic fibrosis. 49.

A net hod of nodul ating activity of an anion channel in

vitro or in vivo, conprising the step of contacting

said qhannQhegggh?éuﬁeng@ug?aéﬁcgbduﬂgrEQnaﬁ? Png?gghoxy.

clai ns 1-45. he net hod according to claim
wherein said ani on channel is a chloride channel or a

bi car hgnat hannel . .51_ The.nethod according to
cl oo hEr BPRBoUPa SR Ghaifiahnar L3 avERFeinde is 3.
channel . 5 . A nethod of treating an ani on channe

medi at ed di sease in a_manmal, conprising the step of
admi nftdter FR§ £8MBAFAdnafmaladmcoapoeherehn coaphi 8 nigs

ceompPHNHoaGCLdEng,19 any one of clainms 1-45. 53.
The net hod according to claimb52, wherein said di sease

is cystic fibrosis. 54. A pharmaceuti.cal conposition

conprjsing, (i) a conpound accordjing to any one of
Clain%§l_4%;éh%g@agegplcaf composition comprising a compound
according to any one of claims 1-43, and a pharmaceutically

acceptable carrier.

-45. A method of modulating ABC transporter activity
AComprisiﬁg_thé step of1coﬁté¢tingJsaidftrahspdrtéffWith a
compound of formula I or a pharmaceutically acceptable salt

thereof:

RB(n)

I
or a pharmaceutically acceptable salt thereof, wherein:
A is C(0), or SO;
R and R® are independently selected from H, (C1-C4)alkyl,
and aryl, or may be taken together to form a
(C3-C8)cycloalkyl or heterocyclic;

R® is H, (Cl1-C4)alkyl optionally substituted with a

substituent selected from CN, NO,, CF3, OCF3, OH, SR6, S(0O)R6

SOpR®, COOH, COOR®, OR6 or phenyl optionally substituted with
RZ;



(ii) a pharmaceutically acceptable carrier; and (iii)

an additional agent selected froma nucol ytic agent,
whemsokssti al at or, an anti-biotic, an anti-i nf eptT/U82004/033367

agent, an ant -inflammtory agent, CFTR nodul ator, or

a nutritional agent. 55. A kit for use in measuring

the activity of a ABC transport or a fragnent

thereof in a biological sanﬁlé‘ itro or in vivo,

conprising: (i) a conposition conprising a conpound

accorgi n | ai ps. 1-43; and (ii)
instr%c??o%gy?d¥Fo@§t§%%§%§%?§g the conposition wth
the biological sanple ; b ) neasuring activity of said
ABC transporter or a fragment thereof . 56. The kit
according to-€Faim er gegm said ABC transporter is

CFTR.
Z is

wherein,

L is (Cl-C6)alkylidene, -0-((C1-C6)alkylidene),
((Cl-6)alkylidene)-0-, or a bond, wherein
up to two carbon atoms in said alkylidene
iﬁ L ére independéntly-répiééed Withvo, S,

or N; -
W is arylj.heterocyclic, or (C5-C7)cycloalkyl; -

m and n are independently 0 to 5; and

R® and R? are independently selected from R1l, RZ2, R3, R4,

or R, wherein:

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

’

n is 0 or 1;

Y is halo, CN, NOp, CF3, OCF3, OH, SR®, S(0)R6

14

SO0pR®, NHp, NHR®, N(R6),, NR6R8, N(R8),, COOH, COORS

or OR6; 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 R1, R%4, or RS;

R3 is a cycloaliphatic, aryl, heterocyclic, or

heteroaryl ring optionally comprising up to 3
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substituents, independently selected from R1, R2, R4
or R5;

R4 is OR®, OR®, OC(O)RE, OC(0)R5, OC(0)ORS,
OC(0)OR®, OC(O)N(R®),, OC(O)N(R5),, OC(0)N(RER5),
SR®, SR>, S(0)R®, S(O)R®, SO,RS, SO5R5, SO,N(RE),,
SO,N (R5) 5, SO,NRSRS, SO3RS, SOsR5, C(O)R5, C(0)ORS,
C(O)R®, C(O)OR®, C(O)N(R6)5, C(O)N(RS),,
C(O)N(RSR6), C(O)N(OR®)R®, C(O)N(OR5)RE,

C(O)N(OR®)RS, C(O)N(OR5)R®, C(NORS)RE, C(NORS)RS,
-c(N0R55R6,uckNoR5)R5, N(R6)2;.N(ﬁ5)2, N(RSRG),
lNﬁSC(dSRS; Nﬁsé(o)ﬁs,-NRSC(oXRG, NR6C (O) RS,
NR®C (0) OR®, NR>C(0)OR®, NR6C(0)OR5, NR5C(0)ORS,
NREC (O)N(R®) 5, NRSC(0)NRSR6, NR6C(O)N(RS),,

NR>C (0)N(R®) 5, NRSC(O)NRSR®, NR5C(0O)N(R5),,
NR6SO,R6, NR6SO,RS, NRSSO,RS, NRSSO,RS,
NRESO,N(R6) 5, NRSSO,N(R6),, NRESO,NRSRS,
NR6SO,N(R5) 5, NRSSO,NRSR6, NR5SO,N(RS),, N(OR6)RS,
N(OR6)R>, N(OR®)R5, or N(OR5)RE;

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

R® is H or aliphatic, wherein R6 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,
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(C1-Cg) -straight or branched alkyl, (Cy-Cg) straight

or branched alkenyl or alkynyl, 1,2-methylenedioxy,
1,2-ethylenedioxy, or (CHjy)p-Q;
Q is selected from halo, CN, NO,, CF3, OCFj3,

OH, S-aliphatic, S(0)-aliphatic, SOj-aliphatic, NHjp,
- NH(aliphatic), N(aliphatic),, N(aliphatic)R8, NHRS,
N(R8),, COOH, C(0)O-(aliphatic), or O-aliphatic; and

R8 is an amino protecting group.

' 46.- The method according to dléim745,’whéfeih~éaid

'compound is‘$§;ec§edvftom.any_one_of ciéims 1-44.

47. The method according to claim 45, wherein said
disease is 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 II, 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,
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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 syndrome, COPD,

dry eye disease, or Sjogren's disease.

48. The method according to claim 45, wherein said

-disease is cystic fibrosis.

49. A method of mo&ulating‘aqﬁivitywoffén anion channel
in vitro or in vivo, comprising the step of contacting said

channel with a compound according to any one of claims 1-45.

50. The method according to claim 49, wherein said anion

channel is a chloride channel or a bicarbonate channel.

51. The method according to claim 50, wherein said anion

channel is a chloride channel.

52. 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 1-45.

53. The method according to claim 52, wherein said

disease is cystic fibrosis.

54. A pharmaceutical composition comprising:

(i) a compound according to any one of claims 1-43;
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(ii) a pharmaceutically acceptable carrier; and

(iii) 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.

55. A kit for use in measuring the aétiVity of a ABC '
transporter or a fragment thereof in a biological sample in
vitro or in vivo, comprising:

(i) a composition comprising a compound according to any

--one of claims 1-43;. and

(ii) instructions fér:

‘a) céﬁtacting the composition with the biological- -
sample; |
b) measuring activity of said ABC transporter or a

fragment thereof.

56. The kit according to claim 55, wherein said ABC

transporter is CFTR.



