{0028] SUMMARY-GE-LHEINVENTION

10028al In a first aspect of the present disclosure, thers is nrovided a compound of

formula a:

H
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or a pharmaceutically acceptable salt thereof, wherein independentlv for each occurrence:

Ryis -CHCH(OH)CH,OH. -CH,CHaN(CHy s, or -CH,CH,OH: and

Rs 1s OH, -CH-OCH,CH(OH)YCH-OH, -CH,OH., or R4 and Rs taken topether form a_fused

pyvrrolidine ring;

provided that the comnound 18 not
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IU28b] In a second aspect of the present disclosure. there 15 provided a pharmaceutical

composition comprising

{1} a disclosed compound: and

{11} a pharmaceutically acceptable carrier,

10028elIn a third aspect of the present disclosure, there is vrovided an in viiro use of the compound

of formula lHa to increase the number of functional ABC transporters in 2 membrane of a cell,

comprising the step of contacting said cell with a compound of formula Ila;

H
0 N
F N
x]@y* [
E \ Ry
Ry

i




or a pharmaceutically acceptable sailt thereof, wherein independently for each osccurrence:

Ry is H. -CH.CH(OH)CH,OH. -CH,CHN (CHs b, or -CHLCHLOH: and

pyrrolidine ring;

provided that the compound 1s not
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10628d} In a fowrth aspect of the present disclosure, there is provided a compound having

formuia [a:
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or a vharmaceutically acceptable salt thereof, wherein indenendently for each scourrence:

Rads H. -CHyCHIOHWCHOH, -CHyCH-N(CHa)s

Lot -CHoCHOH: and

Rs_is OH, -CHOCH,CH(OH)YCH,OH, -CH,OH. or R4 and Rs taken together form a fused

pyrrolidine ring:

provided that the compound 1s not
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for use in treating a condition. disease, or disorder selected from cvstic fibrosis, hereditary

emphyvsema, hereditary hemochromatosis, coagulation-fibrinolvsis deficiencies, such as nrotein

C deficiency. Type | hereditary angioedema. bipid processing deficiencies, such as familial

hvpercholesterclemia, Tvpe 1 chvlomicronemia, abetalinonroteinemis, Ivsosomal storace

Ta



diseases. such as I-cell disease/msendo-Hurler, muconolysaccharidoses. Sandhof/Tav-Sachs

Crigler-Najiar tvpe I nolvendocrinepathv/hyperinsulinemia. diabetes mellitus. laron dwarfigm,

myveloperoxidase deficiency, primary hypoparathyvroidism, melanoma, elveanosis CDG tvpe 1.

hereditary  emphvsema,  congenital  hyperthvroidism,  osteouenesis  imperfecta,  hereditary

hypofibrimogenemia, ALCT deficiency., diabetes  insinidus {DD. nevrchypophvseal DL

nephrosemic . DI Charcot-Marie . Tooih  svndrome.  Pelizacus-Merzbacher  disease,

neurodegenerative diseases such as Alzheimer’s disease. Parkinson’s disease, amvotrophic

lateral _sclerosis. progressive supranuclear plagv. Pick’s disease. several polyglutamine

neurclogical disorders such as Huntington, spinocerebellar ataxia tvpe L spinal and bulbar

muscular atrophy, dentatorubral pallidoluvsian atrophy, and mvotonic dvstrophv, as well as

spongiform encephalopathies, such as hereditary Creutzfeldt-Jakob disease, Fabry disease.

Cierstmann-Striussler-Scheinker syndrome, COPD, drv-cve disease and Sioeren’s disease. male

infertilitv and nancreatic insufficiency,

H0428e] In a 6fh aspect of the present disclosure. there is nrovided s kit for use in

measurine the activity of a ABC fransporter or a fragment thereof in a biolosical sample in vitro

OF In vivo, COET{H}TiSiEE%

{1} a first composition comprising a2 commound of formula la;
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or a pharmaceutically accentable salt thereofl, wherein independentlv for sach occurrence:

Ry is (H). -CHCH(OMCH,OH, -CH,CILN (CHak, or -CH2CHOH: and

Rs 35 OH, -CHOCHCHOHYCHOH, -CHOH, or Ry and Rs tsken together form a fused

nvrrohidine ring;

provided that the compound is not
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(i} instructions for

a) contaciing the composition with the hiological samnple:

b) measuring activity of saud ABC transporter or a frasment thereof,

[GO281 In a sixth aspest of the nresent disclosure, there is provided a compound which is;
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or a pharmaceutically acceptable salt thereof.

{3028l In a seventh aspect of the present disclosure, there is provided a pharmaceutical

COMPOSILIon COmprising

{iy a compound which ig:
Ok
OH
{11} a pharmaceuticaliv accentable carrier.
10028k In an cieghth aspect of the present disciosure, there 1s provided a use of a

disclosed compound m the manufacture of a3 medicament for the weatinent of a disease or

disorder selecied from male infertility and pancreatic insufficiency.

100281] In a nimth aspect of the present disclosure, there is provided a use of a disclosed

compound in the manufacture of g medicament for the treatiment of cvstic fibrosis.

1642811 In a tenth aspect of the present disclogure, there is nrovided a use of a disclosed

compound in the manulaciure of a medicament for the treatment of a disease or disorder selected
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from hereditary emphvsema. COPD. and drv-eve disease.

{6029] It has now been found that compounds of the present disclosurethis invention, and

pharmaceutically acceptable compositions thereof, are useful as modulators of ABC transporter activity,

particularly CTFR activity. These compounds have the general formula I

or a pharmaceutically acceptable salt thereof, wherein Ry, Ry, ring A, ring B, and n are defined below.

It has also now been found that compounds of the present disclosure-this-dnvention, and

pharmaceutically acceptable compositions thereof, are usefui as modulators of ABC transporter activity.

These compounds have the general formula IT:
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or a pharmaceutically acceptable salt thereof, wherein R, R, R,, R;, Ry, and R are defined below,

[6030]  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-fibrinolysis deficiencies, such
as protein C deficiency, Type | hereditary angioedema, lpid 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 11,
polyendocrinopathy/hyperinsulemia, diabetes mellitus, laron dwarfism, myleoperoxidase

deficiency, primary hypoparathyroidism, melanoma, glycanosis CDG type 1, hereditary
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