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BENZIMIDAZOLE DERIVATIVES AND THEIR USES

The present invention relates generally to Transient Receptor Potential Canonical (TRPC) Channel
proteins, and more particularly to mhibitors of Transient Receptor Potential Channel 6 (TRPC6) protein
activity, pharmaceutical compositions cornprising said mhibitors and to methods of using such inhibitors.

BACKGROUND OF THE INVENTION
The TRPCO channel, a member of the Transient receptor potential (TRP) family, which is a non-

selective cation-permeable chanpel, is activated by diacylglvcerol and the ke produced by activation of
phospholipase C and exerts physiclogical and pathophysiological effects. TRPC6 has effects such as
cardiac pathological hypertrophy and fibrosis, progression of myocardial damage 1o muscular dystrophy,
acute pulmonary vasoconstriction, pathological progression in chronic hypoxia-induced pulmonary
hypertension, allergic atrway response, migration of cells such as newntrophils, mcrcased penmeability of
endothelial celis on mflammation, pathological flatterung of podocyies and progression of glomenudar injury,
and proliferation or nfiliration of malignant tumors, and 15 diversely distributed in the brain, heart, lungs,
kidneys, placenta, ovaries, spleen, and the ke (see for example I Clin. Invest. 116:3114-3126, 2006; Dev,
Cell. 23:705-715, 2012; Circ. Res. 114:823-832, 2014; Proc. Natl, Acd. Sci. USA 103:19093-1909¢, 2006,
J. Cardiovasc. Pharmacol. 57:140-147, 2011, Hypertension 63:173-80, 2014; Clin. Exp. Allergy 38:1548-
1558, 2008; Acta. Physied. 195:3-11, 2009; J. Exp. Med. 209:1953-1968, 2011, Arterioscler. Thromb. Vasc.
Biol 33:2121-2129, 2013; PLoS ONE 5: ¢12839, 20190; Expert. Opin. Ther. Targets. 14:313-27, 2010; and
BMC Cancer 13:116, 2013).  In favubial focal segmental glomersiosclerosis (F5GS), gain-of-function
mutants of TRPCO have been identified, and 1o steroid resistant nephrotic syndrome or idiopathic pulmonary
arterial hypertension patients, a smgle nuclectide polvmorphism in the promoter region that increases
mENA expression of TRPCS has been identified (sec for example: Pediatr Res. 2013 Nov, 74(5y:511-6 and
Circulation. 2009 May 5, 119(17%.2313-2322y.  Thus, it is considered that hyperfunction and increased
expression of TRPC6 contribute to pathological progression of nephrotic syndrome, pulmonary
hypertension and the like (sce for example Science 308:1801-1804, 2005; Nat. Genet. 37:739-744, 2003,
PLoOS One 4: 7771, 2009; Clin. J. Am. Soc. Nephrol. 6:1139-1148, 2011; Mol Biol Cell. 22:1824-1835,
2011, BMC Nephrol. 14:104, 2013; Pediatr. Res. 74:511-516, 2013; and Nephrol. Dial. Transplant.
28:1830-1838, 2013).  Furthermore, increased expression of TRPCS has been reported in minimal change
nephrotic syndroree, membranous nepheopathy, and diabetic nephropathy (see, Yor example, Circulation
119:2313-2322, 2009, . Am. Soc. Nephrol, 18:29-36, 2007, and Nephrol. Dial. Transplant. 27:921.929,
2012).

New approaches are needed to modulate TRPC6 activity and more particularly inhibit TRPC6
activity in the prevention and/or treatment of nephrotic syndrome, minimal change disease, focal
segmental glomeruloscierosis, collapsing glomerulopathy, membranous nephropathy,

membranoproliferative glomernlonephritis, IGA nephropathy, acute renal failure, chronic renal failure,
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diabetic nephropathy, sepsis, pulmonary hypertension, acute lung disorder, acute respiratory distress
syndrome (ARDS) heart failure, stroke, malignant tumor , and muscular dystrophy. There remains a need
for agents that exploit different mechanisms of action and may have better outcomes in terms of relief of
symptoms, safety, and patient mortality, both short-term and long-term.
SUMMARY

The present disclosure provides compounds which inhibit TRPC proteins, and more specifically
inhibit TRPC6 proteins. The present disclosure provides, in one example, benzimidazole compounds
which inhibit TRPC6 activity. Inhibition of TRPC6 activity may be particularly desirable in the
treatment or prevention of a variety of diseases including nephrotic syndrome, focal segmental
glomerulosclerosis, membranous nephropathy, diabetic nephropathy, heart failure, stroke, acute lung
injury, acute respiratory distress syndrome (ARDS) and acute renal failure.

In one aspect, the present disclosure refers to a compound or pharmaceutically acceptable salt

thereof, according to Formula I:

I — ﬁ_\/

@

Wherein

pisOorl;

when p is 0, then R' is hydrogen, C;-Csalkyl, halogen or hydroxy; R? is amino or aminoC;-
Caalkyl; R? is hydrogen; and R* is C;-Csalkyl or phenyl; or

when p is 0, then R! and R3, taken in combination, form a fused C;-Cescycloalkyl ring or a fused 4
to 6 member heterocycle ring having 1 or 2 ring heteroatoms independently selected from N, O or S,
which cycloalkyl or heterocycle is optionally substituted with amino; R? is hydrogen, Ci-Cesalkyl or
aminoC;-Csalkyl; and R* is hydrogen; or

when p is 1, then R! is NHR'3; R!# is hydrogen, C;-Caalkyl, C5-Cscycloalkyl, hydroxyCi-
Caalkyl,or 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or S; R? is
hydrogen, C;-Csalkyl, hydroxyC;-Csalkyl or C(O)NH,; R3 is halogen, C;-Caalkyl, C;-Csalkoxy or
hydroxy; and R* is hydrogen, C;-Caalkyl or halogen; or

when p is 0 or 1, then CR'R?, taken in combination, form a spirocyclic 4 to 6 member
heterocycloalkyl; R? is hydrogen, halogen, C;-Casalkyl, Ci-Csalkoxy, or hydroxy; and R* is hydrogen or

halogen; or
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when p is 1, then R! and R3, taken in combination, form a fused 4 to 6 member heterocycle or a
fused 3 to 7 member carbocycle, which heterocycle comprises a ring nitrogen atom and optionally 0 or 1
additional ring heteroatoms selected from N, O and S, and which carbocycle is substituted with amino;
and R? is hydrogen; and R* is hydrogen, halogen or hydroxy;

R’ represents 1 or 2 substituents independently selected from hydrogen, halogen, hydroxy, amino,
C;-Csalkyl or C;-Csalkoxy;

R®is (CR'R®)-A; or

R®is a 4 to 7 member lactam which is optionally substituted with one or two substituents
independently selected from the group consisting of hydroxy, C;-Cealkyl, C,-Cgalkenyl, Co-Cealkynyl, Cs-
Cecycloalkyl, haloC;-Csalkyl, Ci-Csalkoxy, haloC;-Csalkoxy, hydroxyC;-Csalkyl, C;-CsalkoxyC;-Csalkyl,
phenyl, 4 to 7 member heterocycle having 1 ring atoms selected from N, O or S and 0 or 1 additional ring
N atoms or 5 or 6 member heteroaryl having one ring heteroatom selected from N, O or S and 0 or 1
additional ring nitrogen atom, wherein the heteroaryl, heterocycle or phenyl group is optionally
substituted with 0, 1 or 2 C;-Cealkyl or halogen; or

R® is a partially unsaturated 9 or 10 member bicyclic carbocycle, which is optionally substituted
with 1 or 2 substituents independently selected from halogen, cyano, Ci-Csalkyl, C,-Csalkenyl, C,-
Cealkynyl, haloC;-Csalkyl, Ci-Csalkoxy, haloC;-Csalkoxy, C(O)NH; and C(O)NHC;-Csalky];

A is 5 or 6 member heteroaryl, which heteroaryl comprises one ring heteroatom selected from N,
O or S and 0, 1 or 2 additional ring nitrogen atoms, which heteroaryl is optionally substituted with 0, 1, 2,
3 or 4 groups independently selected from halogen, cyano, Ci-Csalkyl, C>-Csalkenyl, C>-Csalkynyl, Cs-
Cecycloalkyl, haloC;-Cealkyl, Ci-Csalkoxy, haloCi-Csalkoxy, C(O)N(R*),, S(0).Ci-Cealkyl, phenyl or 5
or 6 member heteroaryl having one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring
nitrogen atoms, wherein the optional heteroaryl or phenyl substituent is further substituted with 0, 1 or 2
Ci-Cealkyl; or

A is phenyl substituted with 1, 2 or 3 substituents independently selected from halogen, C;-
Cealkyl, C>-Cgalkenyl, C,-Cealkynyl, haloC;-Cgalkyl, cyanoC,;-Cealkyl, C;-Csalkoxy, haloC;-Csalkoxy,
cyanoC;-Cs alkoxy, S(0)4Ci-Csalkyl, S(O),NH,, S(O),NHC,;-Csalkyl, S(O)N(C;-Csalkyl),, C(O)NH,,
C(O)NHC,-Cgalkyl, C(O)N(C;-Csalkyl),, hydroxy, cyano, or 5 or 6 member heteroaryl having one ring
heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms which heteroaryl is
further substituted with 0, 1 or 2 C;-Csalkyl; or

A is C(O)OR® or C(O)NR’R!?; or

A is optionally substituted 9 or 10 member aromatic or partially unsaturated bicyclyl having 0, 1
or 2 ring nitrogen atoms and 0 or 1 additional ring heteroatoms selected from N, O or S, which bicyclyl is

substituted with 0, 1 or 2 substituents independently selected from the group consisting of halogen, cyano,
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Ci-Cealkyl, C,-Cgalkenyl, C,-Cgsalkynyl, haloC;-Csalkyl, Ci-Csalkoxy, haloC;-Csalkoxy,
C(O)NHa, C(O)OH or C(O)NHC,-Csalkyl;

R” is independently selected at each occurrence from hydrogen or Ci-Cialkyl; or

N(R*),, taken in combination, forms a 4 to 7 member azacycle which is optionally substituted
with 0, 1, or 2 C;-Caalkyl;

R7 is hydrogen, C;-Csalkyl or amino;

R? is hydrogen or Ci-Caalkyl; or

CR'RS8, taken in combination form a 3 to 6 member cycloalkandiyl group;

R? is hydrogen, C;-Csalkyl, C3-Cocycloalkyl, hydroxyC;-Cealkyl, Ci-CsalkoxyCi-Csalkyl, haloC;-
Csalkyl, cyano C;-Cealkyl or -(CH2),R** wherein r is 0 or 1 and R**is phenyl, 4 to 7 member heterocycle
having one ring heteroatoms selected from N, O or S, which ring sulfur may be optionally oxidized, and 0
or 1 additional ring N atoms or 5 or 6 member heteroaryl having one ring heteroatom selected from N, O
or S and 0, 1, or 2 additional ring N atoms, which phenyl, heterocycle or heteroaryl is optionally
substituted with 0, 1 or 2 halogen, C;-Caalkyl or C(O)C,-Csalkyl;

R!%is hydrogen, C;-Csalkyl, C>-Csalkenyl, C,-Csalkynyl, halo Ci-Csalkyl, C3-Crcycloalkyl or
saturated, partially unsaturated or aromatic 5 or 6 member heterocycle having 1 or 2 ring heteroatoms
independently selected from N, O and S, which sulfur is optionally oxidized, and which heterocycle is
optionally substituted with 1 or 2 substituents independently selected from C;-Cesalkyl and halogen, which
heterocycle has 1 or 2 ring hetero atoms selected from N, O or S, which sulfur may be optionally
oxidized, and wherein each alkyl or cycloalkyl is optionally substituted with cyano, halogen, hydroxy, C;-
Csalkoxy, S(0)qCi-Csalkyl, 4 to 6 member heterocycle having 1 or 2 ring heteroatoms selected from N, O
or S or 5 or 6 member heteroaryl having 1 ring heteroatom selected from N, O or S and 0, 1 or 2
additional ring nitrogen atoms and where each heterocycle or heteroaryl is optionally substituted with 0, 1,
or 2 C;-Csalkyl; or

NRR!?, taken in combination, form a monocyclic or bicyclic 4 to 10 member saturated or
partially unsaturated heterocycle having one or two ring nitrogen atoms and O or 1 additional ring
heteroatom selected from N, O or S, which ring sulfur may be optionally oxidized, which heterocycle is
optionally substituted with 0, 1 or 2 substitutents selected from halogen, oxo, hydroxy, cyano, C;-Csalkyl,
Cs-Cecycloalkyl, haloC;-Csalkyl, hydroxyCi-Csalkyl, cyanoC;-Cgalkyl, Ci-Cgalkoxy, haloC;i-Csalkoxy,
Ci-CealkoxyCi-Caalkyl, S(0)qCi-Csalkyl, Ci-CsalkylS(0)qCi-Csalkyl CO,H, C(O)Ci-Csalkyl, C(O)OC;-
Cealkyl, C(0)C;-Cscycloalkyl, N(R!%)C(O)C;-Csalkyl or C(O)N(R'®),, phenyl, 4 to 6 member heterocycle
having 1 or 2 ring heteroatoms selected from N, O or S or a 5 or 6 member heteroaryl having 1 ring
heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms and where each
heterocycle or heteroaryl is optionally substituted with 0, 1, or 2 C;-Caalkyl;

qis 0,1 or2;

Z'is N or CR'';
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Z?is N or CR'?;

Z3is N or CR";

Z*is N or CR',

Z? and Z° are each independently N or C;

wherein 0, 1 or 2 of Z!, Z?%, 73, Z*, Z° and Z° are N;

each of R!!, R'2, R"3 and R is independently selected from the group consisting of hydrogen,
halogen, C;-Csalkyl, C>-Cealkenyl, C,-Csalkynyl, Ci-Csalkoxy, haloCi-Csalkyl, haloC;-Csalkoxy, Cs-
Cscycloalkyl, cyano, SO,Ci-Cealkyl, phenyl, and saturated, partially unsaturated or aromatic 5 or 6
member heterocycle having 1 or 2 ring heteroatoms independently selected from N, O and S, which
heterocycle is optionally substituted with 1 or 2 substituents independently selected from C;-Cgalkyl
andhalogen; and

R is selected at each occurrence from hydrogen or Ci-Caalkyl, or N(R'%),, taken in combination,
form a 4 to 7 member azacycle optionally substituted with 0, 1 or 2 C;-Csalkyl; with the proviso that
compounds of Formula I do not include 1- [7-fluoro-6-methoxy-1-[[2-(trifluoromethyl)phenyl|methyl]-
1 H-benzimidazol-2-yl]-3-piperidinamine.
In another aspect, the present disclosure refers to a compound or pharmaceutically acceptable salt thereof,

according to Formula I:

I — ﬁ_\/

@

Wherein

pisOorl;

when p is 0, then R! is hydrogen, C;-Csalkyl, halogen or hydroxy; R? is amino or aminoC;-
Caalkyl; R? is hydrogen; and R* is C;-Csalkyl or phenyl; or

when p is 0, then R! and R3, taken in combination, form a fused C;-Cscycloalkyl ring or a fused 4
to 6 member heterocycle ring having 1 or 2 ring heteroatoms independently selected from N, O or S,
which cycloalkyl or heterocycle is optionally substituted with amino; R? is hydrogen, Ci-Cesalkyl or
aminoC;-Csalkyl; and R* is hydrogen; or

when p is 1, then R! is NHR'?; R'* is hydrogen, Ci-Casalkyl, C3-Cscycloalkyl, hydroxyCi-
Caalkyl,or 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or S; R? is
hydrogen, Ci-Caialkyl, hydroxyC;-Csalkyl or C(O)NH; R® is halogen, Ci-Caalkyl, Ci-Csalkoxy or
hydroxy; and R* is hydrogen, C;-Casalkyl or halogen; or

3b
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when p is 0 or 1, then C(NHR'*)R?, taken in combination, form a spirocyclic 4 to 6 member
heterocycloalkyl; R? is hydrogen, halogen C;-Csalkyl, Ci-Csalkoxy, or hydroxy; and R* is hydrogen or
halogen; or

when p is 1, then R! and R3, taken in combination, form a fused 4 to 6 member heterocycle or a
fused 3 to 7 member carbocycle, which heterocycle comprises a ring nitrogen atom and optionally 0 or 1
additional ring heteroatoms selected from N, O and S, and which carbocycle is substituted with amino;
and R? is hydrogen; and R* is hydrogen, halogen or hydroxy;

R’ represents 1 or 2 substituents independently selected from hydrogen, halogen, hydroxy, amino,
Ci-Csalkyl or Ci-Csalkoxy;

R®is —(CR'R®)-A; or

R®is a 4 to 7 member lactam which is optionally substituted with one or two substituents
independently selected from the group consisting of hydroxy, C;-Cealkyl, C>-Csalkenyl, C,-Cealkynyl,
haloC;-Cealkyl, C;-Cgalkoxy, haloC;-Csalkoxy, hydroxyC;-Cealkyl, C;-CsalkoxyC;-Csalkyl, phenyl or 5
or 6 member heteroaryl having one ring heteroatom selected from N, O or S and 0 or 1 additional ring
nitrogen atom, wherein the heteroaryl or phenyl group is optionally substituted with 0, 1 or 2 C;-Csalkyl
or halogen; or

R® is a partially unsaturated 9 or 10 member bicyclic carbocycle, which is optionally substituted
with 1 or 2 substituents independently selected from halogen, cyano, C;-Csalkyl, C>-Cesalkenyl, C,-
Cealkynyl, haloC;-Csalkyl, C;-Csalkoxy, haloC;-Csalkoxy, C(O)NH; and C(O)NHC,-Csalkyl;

A is 5 or 6 member heteroaryl, which heteroaryl comprises one ring heteroatom selected from N,
O or S and 0, 1 or 2 additional ring nitrogen atoms, which heteroaryl is optionally substituted with 0, 1, 2,
3 or 4 groups independently selected from halogen, cyano, C;-Cealkyl, C>-Cealkenyl, C,-Cealkynyl,
haloC;-Cealkyl, C;-Cgalkoxy, haloC;-Csalkoxy, C(O)NH,, C(O)NHC,-Csalkyl, phenyl or 5 or 6 member
heteroaryl having one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen
atoms, wherein the optional heteroaryl or phenyl substituent is further substituted with 0, 1 or 2 C;-
Cealkyl; or

A is phenyl substituted with 1, 2 or 3 substituents independently selected from halogen, Ci-
Csalkyl, C>-Cgalkenyl, C-Csalkynyl, haloC;-Cgalkyl, cyanoC,-Cealkyl, Ci-Csalkoxy, haloC;-Csalkoxy,
cyanoC;-Cs alkoxy, S(0)4Ci-Csalkyl, S(O)NH., S(O),NHC;-Csalkyl, S(O),N(C;-Csalkyl),, C(O)NHa,
C(O)NHC,-Cgalkyl, C(O)N(C;-Csalkyl),, hydroxy, cyano, or 5 or 6 member heteroaryl having one ring
heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms which heteroaryl is
further substituted with 0, 1 or 2 C;-Cealkyl; or

A is C(O)OR? or C(O)NR’R!?; or

A is optionally substituted 9 or 10 member aromatic or partially unsaturated bicyclyl having 0, 1
or 2 ring nitrogen atoms and 0 or 1 additional ring heteroatoms selected from N, O or S, which bicyclyl is

substituted with 0, 1 or 2 substituents independently selected from the group consisting of halogen, cyano,
3c
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C;-Cesalkyl, C,-Csalkenyl, C,-Csalkynyl, haloC;-Csalkyl, C;-Csalkoxy, haloC;-Cealkoxy, C(O)NH,,
C(O)OH or C(O)NHC;-Csalkyl,

R’ is hydrogen, C;-Caalkyl or amino;

R? is hydrogen or C;-Caalkyl; or

CRRS8, taken in combination form a 3 to 6 member cycloalkandiyl group;

R? is hydrogen, C;-Csalkyl, hydroxyC;-Csalkyl, haloC;-Csalkyl or cyano C;-Cealkyl;

R!%is hydrogen, C;-Csalkyl, C>-Csalkenyl, C,-Csalkynyl, halo Ci-Csalkyl, C5-Cscycloalkyl or 4 to
7 member heterocycle, which heterocycle has 1 or 2 ring hetero atoms selected from N, O or S, which
sulfur may be optionally oxidized, and wherein each alkyl or cycloalkyl is optionally substituted with
cyano, halogen, hydroxy, C;-Csalkoxy, S(O)4Ci-Csalkyl, 4 to 6 member heterocycle having 1 or 2 ring
heteroatoms selected from N, O or S or 5 or 6 member heteroaryl having 1 ring heteroatom selected from
N, O or S and 0, 1 or 2 additional ring nitrogen atoms; or

NRR!?, taken in combination, form a monocyclic or bicyclic 4 to 9 member heterocycle having
one ring nitrogen atom and 0 or 1 additional ring heteroatom selected from N, O or S, which ring sulfur
may be optionally oxidized, which heterocycle is optionally substituted with 0, 1 or 2 substitutents
selected from halogen, oxo, hydroxy, cyano, C;-Csalkyl, halo C;-Csalkyl, hydroxyC;-Csalkyl, Ci-
Csalkoxy, S(0)4Ci-Cesalkyl, CO-H, C(O)C;-Csalkyl, or C(O)NHz;

qis0,1or2;

Z'is N or CR'';

Z?is N or CR'?;

Z3is N or CR";

Z*is N or CR',

Z? and Z° are each independently N or C;

wherein 0, 1 or 2 of Z!, 7%, 73, Z*, Z° and Z° are N;

each of R', R'2 R'* and R' is independently selected from the group consisting of hydrogen,
halogen, C;-Csalkyl, C>-Cealkenyl, C,-Csalkynyl, Ci-Csalkoxy, haloCi-Csalkyl, haloC;-Csalkoxy, Cs-
Cscycloalkyl, cyano, SO,Ci-Cealkyl, phenyl, and saturated, partially unsaturated or aromatic 5 or 6
member heterocycle having 1 or 2 ring heteroatoms independently selected from N, O and S, which
heterocycle is optionally substituted with 1 or 2 substituents independently selected from C;-Cealkyl and
halogen; and with the proviso that compounds of Formula I do not include 1- [7-fluoro-6-methoxy-1-[[2-
(trifluoromethyl)phenyl|methyl]-1 H-benzimidazol-2-yl]-3-piperidinamine.

In another aspect, the present disclosure refers to a compound of Formula III:

3d
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Wherein

X'is CR'"® or N;
X?is CR7 or N;
X3is CR"® or N;
Z*is N or CR'%;
R!is NHR'%;

(III)

R!# is hydrogen or C;-Csalkyl;

R? is hydrogen or C;-Caalkyl;

R3 is hydrogen or halogen;

R* is hydrogen or halogen;

R is hydrogen, methyl or ethyl;

R'! is hydrogen, halogen, cyano or C;-Csalkyl;

R!? and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Casalkyl, haloC,-Csalkyl, C;-Csalkoxy, or haloC,-Csalkoxy;

R' is hydrogen, halogen, cyano or Ci-Csalkyl;

R" is hydrogen, halogen, cyano, C;-Csalkyl, C;-Csalkoxy, haloC;-Caalkyl, haloC;-Casalkoxy,
C(O)NH,, C(O)NH(C;-Caalkyl) or 5 member heteroaryl having one ring heteroatom selected from N, O or
S and 0, 1 or 2 additional ring nitrogen atoms;

R!¢is hydrogen, halogen, cyano, C;-Csalkyl, Ci-Csalkoxy, haloC;-Caalkyl or haloC;-Caalkoxy;

R!7is hydrogen or halogen; and

R!® is hydrogen, halogen, cyano, C;-Csalkyl, C;-Csalkoxy, haloC;-Csalkyl or haloC;-Csalkoxy,
wherein at least one of R!5, R!®, R'7 or R'® is not hydrogen.

In another aspect, the present disclosure refers to a compound of Formula VI:

3e
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(VD)
Wherein
R'® is hydrogen or Ci-Caalkyl,
R? is hydrogen or halogen;
5 R* is hydrogen or halogen;
R is hydrogen, methyl or ethyl;
R'! is hydrogen, halogen, cyano or Ci-Csalkyl;
R!? and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Csalkyl, haloC;-Caalkyl, C;-Casalkoxy, or haloC;-Csalkoxy;
10 R!*is hydrogen, halogen, cyano or C;-Caalkyl;
R is hydrogen, halogen, cyano, C;-Csalkyl, Ci-Csalkoxy, haloC;-Caalkyl, haloC;-Csalkoxy,
C(O)NHz, C(O)NH(C;-Caalkyl) or 5 member heteroaryl having one ring heteroatom selected from N, O or
S and 0, 1 or 2 additional ring nitrogen atoms;
R!¢is hydrogen, halogen, cyano, C;-Csalkyl, Ci-Csalkoxy, haloC;-Caalkyl or haloC;-Caalkoxy;
15 R!7is hydrogen or halogen; and
R!® is hydrogen, halogen, cyano, C;-Csalkyl, C;-Csalkoxy, haloC;-Csalkyl or haloC;-Csalkoxy,
wherein at least one of R!5, R!®, R'7 or R'® is not hydrogen.

In another aspect, the present disclosure refers to a compound of Formula VII:

AN

—_—

Set

20 (VII)
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Wherein

R'* is hydrogen or Ci-Caalkyl,

R? is hydrogen or halogen;

R* is hydrogen or halogen;

R’ is hydrogen, methyl or ethyl;

R’ is hydrogen, methyl or ethyl;

R!%is C;-Caalkyl or haloC;-Casalkyl wherein each alkyl is optionally substituted with cyano,
halogen, hydroxy, Ci-Csalkoxy or S(O)Ci-Csalkyl; or

NR°R!, taken in combination, form a 4 to 6 member monocyclic azacycle ora7to 9 member
bicyclic azacycle, each of which having one ring nitrogen atom and 0 or 1 additional ring heteroatom
selected from N, O or S, which ring sulfur may be optionally oxidized, wherein each azacycle is
optionally substituted with 0, 1 or 2 substitutents selected from halogen, oxo, hydroxy, cyano, C;-Csalkyl,
halo C;-Cealkyl, hydroxyC;-Csalkyl, C;-Csalkoxy, S(O).C-Csalkyl, CO,H, C(O)C;-Csalkyl, or C(O)NHo;

R!!is hydrogen, halogen, cyano or C;-Caalkyl;

R!% and R' are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Casalkyl, haloC;-Csalkyl, C;-Csalkoxy, or haloC,-Csalkoxy; and

R' is hydrogen, halogen, cyano or Ci-Caalkyl.

In another aspect, the present disclosure refers to a compound, selected from:
(S)-6-((2-(3-aminopiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;
6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-1H-benzo[ d]imidazol-1-

yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;



2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-4-carbonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-(trifluoromethyl)-1H-benzo[d]Jimidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-(trifluoromethyl)-1H-benzo[d]Jimidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3S,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[ d]imidazol- 1-yl)methyl)nicotinonitrile;

(S)-6-((2-(5-amino-3,3-difluoropiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)nicotinonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-(trifluoromethoxy)-1H-benzo[ d]Jimidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-(trifluoromethoxy)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro-5-(trifluoromethyl)- 1 H-
benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-fluoro-6-(trifluoromethyl)- 1 H-
benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3aR,7aR)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aR,7aS)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aS,7aS)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aS,7aR)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(1,6-diazaspiro[ 3.5]nonan-6-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(S)-6-((2-(1,6-diazaspiro[ 3.5 ]nonan-6-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-6-(methylsulfonyl)-1H-benzo[d]imidazol-2-yl1)-4-

fluoropiperidin-3-amine;
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(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-5-(methylsulfonyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;

(3R,4R)-1-(5,7-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[ dJimidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(5,7-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro-1-((5-fluoropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-4-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-4-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol- 1 -yl )methyl)nicotinonitrile;

(3R,4S)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-yl1)-4-
fluoropiperidin-3-amine;

(3R,4S)-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-dichloro- 1H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

tert-butyl ((3R,4R)-1-(1-((5-cyanopyridin-2-yl)methyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-yl)-
4-fluoropiperidin-3-yl)carbamate;

(S)-6-((2-(3-aminopiperidin-1-y1)-6-fluoro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile
hydrochloride;

(S)-6-((2-(3-aminopiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile
hydrochloride;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
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6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

(S)-2-(3-aminopiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d Jimidazole-6-
carbonitrile;

(S)-2-(3-aminopiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d Jimidazole-5-
carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)- 1 H-
benzo[d]imidazole-6-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-

benzo[d]imidazole-5-carbonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-4,6-dichloro-1H-benzo[ d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4,6-dichloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-4,6-dichloro- 1 H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-dichloro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;

(S)-6-((2-(3-aminopiperidin-1-y1)-4,6-difluoro-1H-benzo[ d]imidazol-1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-y1)-5,7-difluoro-1H-benzo[ d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,7-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-5,7-difluoro-1H-benzo[ d]imidazol-1-

yl)methyl)nicotinonitrile;
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(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5,7-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;
2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[ d]imidazol- 1-yl)methyl)nicotinonitrile;
6-((2-((1R,5S)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((1S,5R)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aR 4R ,6aS)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aS,4S,6aR)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aR,48S,6aS)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aS,4R,6aR)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;
(S)-6-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5,6-dichloro-1H-benzo[d]Jimidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
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(R)-1-(1-((5-chloropyridin-2-yl)methyl)-1H-benzo[ d]imidazol-2-yl)-4,4-difluoropiperidin-3-
amine hydrochloride;

(3R,4S5)-1-(1-((5-chloropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine hydrochloride;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-(trifluoromethyl)-1H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-(trifluoromethyl)-1H-benzo[d]Jimidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4-(trifluoromethyl)-1H-benzo[ d]Jimidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-3H-imidazo[4,5-b]pyridin-3-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-imidazo[4,5-b]pyridin-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-imidazo[4,5-b]pyridin-1-yl)methyl)-
N-(tert-butyl)nicotinamide;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((35,4S)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-(2,6-diazaspiro[3.4]octan-6-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((4aR,7aS)-hexahydropyrrolo[3,4-b][ 1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((4aS,7aR)-hexahydropyrrolo[3,4-b][ 1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((4aR,7aR)-hexahydropyrrolo| 3,4-b][ 1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((4aS,7aS)-hexahydropyrrolo[3,4-b][ 1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(S)-3-amino-1-(1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidine-3-

carboxamide;
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(R)-3-amino-1-(1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidine-3-
carboxamide;

(S)-6-((2-(3-amino-3-(hydroxymethyl)piperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-3-(hydroxymethyl)piperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoro-1-piperidinyl)-6-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4S)-3-amino-4-fluoro-1-piperidinyl)-5-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-5-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-methyl-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-6-methyl- 1 H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-6-chloro-5-methyl-1 H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-5-chloro-6-methyl-1 H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-6-fluoro-5-methyl- 1 H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-fluoro-6-methyl-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3S)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-6-(difluoromethoxy)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-5-(difluoromethoxy)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;
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6-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-4-methoxy-1H-benzimidazol- 1 -yl )methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methyl- 1 H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

5-((2-((3R,45)-3-amino-4-fluoro- 1 -piperidinyl)-6-(trifluoromethyl)-1 H-benzimidazol-1-
yl)methyl)-2-pyrazinecarboxamide;

5-((2-((3R,4S)-3-amino-4-fluoro-1-piperidinyl)-5-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-2-pyrazinecarboxamide;

6-((2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-6-chloro-5-(trifluoromethoxy)-1H-benzimidazol-
1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-5-chloro-6-(trifluoromethoxy)-1H-benzimidazol-
1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-6-chloro-5-(trifluoromethyl)-1 H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-5-chloro-6-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((5R)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile,
6-((2-((5S)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((6R)-1,8-diazaspiro[5.5]Jundecan-8-yl)-1H-benzimidazol- 1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((6S)-1,8-diazaspiro[ 5.5 Jundecan-8-yl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1 H-benzimidazol-1-yl)methyl)-2-
pyrazinecarboxamide;

5-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-2-pyrazinecarboxamide;

6-((2-((5R)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((5S)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-5-methoxy-1H-benzimidazol-1-yl)methyl)-3-

pyridinecarbonitrile;
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6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3S)-3-(methylamino)-1-piperidinyl)-6-(trifluoromethyl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3S)-3-(methylamino)-1-piperidinyl)-5-(trifluoromethyl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3S)-3-amino-3-methyl-1-piperidinyl)- 1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-6-methoxy-1H-benzo[d]Jimidazol-1-yl)methyl)nicotinonitrile
2,2, 2-trifluoroacetate;

(S)-6-((2-(3-aminopiperidin-1-yl)-5-methoxy-1H-benzo[ d]Jimidazol-1-yl)methyl)nicotinonitrile
2,2, 2-trifluoroacetate;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-6-fluoro-1H-benzo[ d ]imidazol-1-
yl)methyl)nicotinonitrile 2,2,2-trifluoroacetate;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

2-((3R,45)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1 H-
benzo[d]imidazole-4-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro- 1H-
benzo[d]imidazole-7-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1H-
benzo[d]imidazole-4-carbonitrile;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-6-chloro-1H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-hydroxypiperidin-1-yl)-6-chloro-1H-benzo[ d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)benzonitrile;
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4-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
compound with 4-((2-((3S,4S)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile (1:1) dihydrochloride;
4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,7-difluoro- 1 H-benzimidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4,6-difluoro- 1 H-benzimidazol-1-
yl)methyl)benzonitrile;
2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-(4-cyanobenzyl)-1 H-benzimidazole-6-carbonitrile;
2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-(4-cyanobenzyl)-1 H-benzimidazole-5-carbonitrile;
2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-1-(4-cyanobenzyl)-1H-benzimidazole-6-carbonitrile;
2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-1-(4-cyanobenzyl)-1H-benzimidazole-5-carbonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-methylpiperidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-(3-(aminomethyl)-3-methylpyrrolidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3S,4R)-3-amino-4-phenylpyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
& 4-((2-((3R,4S)-3-amino-4-phenylpyrrolidin-1-yl)-1H-benzo[d]imidazol- 1 -yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopyrrolidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-(6-amino-2-azaspiro[4.4]nonan-2-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-(4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
4-((2-((35,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[ dJimidazol- 1-yl)methyl)benzonitrile;
4-((2-((3S,4R)-3-amino-4-fluoropiperidin- 1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-4-((2-(3-(aminomethyl)-3-fluoropyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(S)-4-((2-(3-(aminomethyl)-3-fluoropyrrolidin-1-y1)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(R)-4-((2-(3-(aminomethyl)-3-hydroxypyrrolidin-1-yl)-1H-benzo[ d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(S)-4-((2-(3-(aminomethyl)-3-hydroxypyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(S)-4-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-4-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
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4-((2-((3S,4S)-3-amino-4-methylpiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2,2, 2-trifluoroacetate;

4-((2-((3S,4R)-3-amino-4-methylpiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2,2, 2-trifluoroacetate;

4-((2-((3R,4S5)-3-amino-4-methylpiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2,2, 2-trifluoroacetate;

4-((2-((1S,5R)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

4-((2-((1R,5S)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

(R)-4-((2-(3-aminopiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

(R)-4-((2-(3-aminopiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;

(3R,4R)-4-fluoro-1-(1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-fluoropyridin-2-yl)methyl)- 1 H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-fluoropyridin-2-yl)methyl)- 1 H-
benzo[d]imidazole-5-carbonitrile;

(3R,4R)-1-(1-((5-bromopyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine;

(3R,4R)-4-fluoro-1-(1-((5-(trifluoromethyl)pyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-
yl)piperidin-3-amine;

(3R,4R)-4-fluoro-1-(1-((5-methoxypyrimidin-2-yl)methyl)-1H-benzo[dJimidazol-2-yl)piperidin-
3-amine;

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)- 1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyrimidin-2-yl)methyl)-1H-

benzo[d]imidazole-5-carbonitrile;
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2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-cyanopyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-5-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-bromopyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-bromopyrimidin-2-yl)methyl)-1H-

benzo[d]imidazole-5-carbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)pyrazine-2-

carbonitrile;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[ d]Jimidazol-2-
yl)piperidin-4-ol;

(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[ d]imidazol-2-
yl)piperidin-4-ol;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin- 1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin- 1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(S)-1-(1-((5-chloropyridin-2-yl)methyl)- 1 H-benzo[d]imidazol-2-yl)piperidin-3-amine;

(S)-5-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol- 1-yl)methyl)picolinonitrile;

(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-1H-benzo[ dJimidazol-2-yl)-4-fluoropiperidin-3-

amine hydrochloride;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)nicotinonitrile

hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyridin-2-yl)methyl)-1H-

benzo[d]imidazole-6-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyridin-2-yl)methyl)-1H-

benzo[d]imidazole-5-carbonitrile hydrochloride;

(3R,4R)-1-(1-((R)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-

amine hydrochloride;
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(3R,4R)-1-(1-((S)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[ d]Jimidazol-2-yl)-4-fluoropiperidin-3-

amine hydrochloride;

(3R,4R)-1-(1-((R)-1-(5-chloropyridin-2-yl)ethyl)-5,6-difluoro-1H-benzo[ d]imidazol-2-yl)-4-

fluoropiperidin-3-amine hydrochloride;

(3R,4R)-1-(1-((S)-1-(5-chloropyridin-2-yl)ethyl)-5,6-difluoro-1H-benzo[d]imidazol-2-yl)-4-

fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(5-chloro-1-((R)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[dJimidazol-2-yl1)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(5-chloro-1-((S)-1-(5-chloropyridin-2-yl)ethyl)- 1H-benzo[ d Jimidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(6-chloro-1-((R)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[dJimidazol-2-yl1)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(6-chloro-1-((S)-1-(5-chloropyridin-2-yl)ethyl)- 1H-benzo[ d Jimidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((R)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((R)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((S)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((S)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;
(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-5,6-difluoro-1H-benzo[ d]imidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(5,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(R)-1-(1-((5-chloropyridin-2-yl)methyl)-5,7-difluoro-1H-benzo[ d]imidazol-2-yl)-4,4-
difluoropiperidin-3-amine hydrochloride;
(R)-1-(1-((5-chloropyridin-2-yl)methyl)-4,6-difluoro-1H-benzo[ d]imidazol-2-yl)-4,4-

difluoropiperidin-3-amine hydrochloride;

(R)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-y1)-2,3-dihydro-1H-

indene-5-carbonitrile hydrochloride;

(S)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-y1)-2,3-dihydro-1H-

indene-5-carbonitrile hydrochloride;

3s



(R)-5-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)pyrazine-2-carbonitrile;

(R)-5-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)pyrazine-2-carbonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-N-
isopropylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-
(azetidin-1-yl)ethanone;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-N-(2-
cyanopropyl)-N-ethylacetamide;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[d]imidazol-1-yl)-1-
methylpyrrolidin-2-one;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[d]imidazol-1-yl)-1-
phenylpiperidin-2-one;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[d]imidazol-1-yl)-1-(4-
chlorophenyl)pyrrolidin-2-one;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-methoxypyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-methoxypyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((6-(trifluoromethyl)pyridin-3-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((6-(trifluoromethyl)pyridin-3-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;

(S)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[d]imidazol-1-yl)-1-
methylpyrrolidin-2-one;

(R)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d Jimidazol-1-yl)-1-
methylpyrrolidin-2-one;

(S)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[ d]imidazol-1-yl)-1-(4-
chlorophenyl)pyrrolidin-2-one;

(R)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[dJimidazol-1-yl)-1-(4-
chlorophenyl)pyrrolidin-2-one;

2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-((5-cyano-2-pyrazinyl)methyl)-1H-benzimidazole-

6-carbonitrile;
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2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-1-((5-cyano-2-pyrazinyl)methyl)- 1 H-benzimidazole-
5-carbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-4,6-difluoro-1H-benzimidazol-1-yl)methyl)-2-
pyrazinecarbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-5,7-difluoro-1H-benzimidazol-1-yl)methyl)-2-
pyrazinecarbonitrile;

(3S)-1-(1-((5-fluoro-2-pyridinyl )methyl)-1H-benzimidazol-2-yl)-N-methyl-3-piperidinamine;

(3S)-1-(1-((5-chloro-2-pyridinyl)methyl)-1H-benzimidazol-2-yl)-N-methyl-3-piperidinamine;

6-((1R)-1-(2-((3S)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)ethyl)-3-
pyridinecarbonitrile;

6-((15)-1-(2-((3S)-3-(methylamino)- 1 -piperidinyl)-1H-benzimidazol- 1-yl)ethyl)-3-
pyridinecarbonitrile;

(3R,4R)-1-(1-((5-chloro-2-pyrimidinyl)methyl)-5,7-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((5-chloro-2-pyrimidinyl)methyl)-4,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1-methyl-1H-indazol-4-yl)methyl)- 1H-benzimidazol-2-yl)-4-fluoro-
3-piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-(5-quinolinylmethyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1R)-1-(8-quinolinyl)ethyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1S)-1-(8-quinolinyl)ethyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((3-(3-chlorophenyl)-1,2-oxazol-5-yl)methyl)-5,6-difluoro- 1H-benzimidazol-2-yl1)-
4-fluoro-3-piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1-methyl-1H-indazol-7-yl)methyl)-1H-benzimidazol-2-yl)-4-fluoro-
3-piperidinamine;

(3R,4R)-1-(1-(2,6-dichlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

1-(1-azetidinyl)-2-(2-((3S)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)ethanone;

6-((1R)-1-(4,6-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;

6-((1R)-1-(4,6-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
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6-((1S)-1-(4,6-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1S)-1-(4,6-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1R)-1-(5,7-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1R)-1-(5,7-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1S)-1-(5,7-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6(5H)-y1)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1S)-1-(5,7-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-N-
methylacetamide;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(4-
morpholinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(1-
pyrrolidinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1H-benzimidazol-1-yl)-N,N-
dimethylacetamide;
(2R)-2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1H-benzimidazol- 1-yl)-N,N-
dimethylpropanamide;
(25)-2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1H-benzimidazol-1-yl)-N,N-
dimethylpropanamide;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(1-
piperidinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-N-
ethylacetamide;
1-((5-chloro-2-pyrimidinyl)methyl)-2-((3R,4R)-4-fluoro-3-(methylamino)-1-piperidinyl)-1H-
benzimidazole-6-carbonitrile;
1-((5-chloro-2-pyrimidinyl)methyl)-2-((3R,4R)-4-fluoro-3-(methylamino)-1-piperidinyl)-1H-
benzimidazole-5-carbonitrile;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-chloro-1H-benzimidazol-1-y1)-1-(1-

azetidinyl)ethanone;
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2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-chloro-1H-benzimidazol-1-yl)-1-(1-
azetidinyl)ethanone;

2-((3R,45)-3-amino-4-fluoro-1-piperidinyl)-1-(2-(1-azetidinyl)-2-oxoethyl)-1H-benzimidazole-6-
carbonitrile;

2-((3R,45)-3-amino-4-fluoro-1-piperidinyl)-1-(2-(1-azetidinyl)-2-oxoethyl)-1H-benzimidazole-5-
carbonitrile;

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;

(R)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)nicotinonitrile;

(R)-5-((2-(3-aminopiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)picolinonitrile 2,2,2-
trifluoroacetate;

(R)-1-(1-(isoquinolin-7-ylmethyl)-1H-benzo[ d]imidazol-2-yl)piperidin-3-amine;

(R)-1-(1-((1-methyl-1H-indazol-7-yl)methyl)-1H-benzo[ d]Jimidazol-2-yl)piperidin-3-amine;

6-((R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)nicotinonitrile
hydrochloride;

6-((S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)nicotinonitrile
hydrochloride;

6-((R)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)nicotinonitrile hydrochloride;

6-((S)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1H-benzo[ d]imidazol-1-
yl)ethyl)nicotinonitrile hydrochloride;

6-((R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)propyl)nicotinonitrile
hydrochloride;

6-((S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)propyl)nicotinonitrile
hydrochloride;

(3R,4R)-1-(5,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

3-(1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1 H-benzo[ d]imidazol-1-
yl)ethyl)benzonitrile;

(3R,4R)-1-(5,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4S)-1-(5,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[ dJimidazol-2-yl)-4-

fluoropiperidin-3-amine;
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(3R,4S)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-6-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)piperidin-3-amine;

(3R,4S)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-5-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-1-(5,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4,4-
difluoropiperidin-3-amine;

2-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-(trifluoromethyl)-1H-benzo[d]imidazol-1-yl)-1-
(azetidin-1-yl)ethan-1-one;

2-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-(trifluoromethyl)-1H-benzo[d]imidazol-1-yl)-1-
(azetidin-1-yl)ethan-1-one;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(2,2-
dimethylpyrrolidin-1-yl)ethan-1-one;

6-((2-((3R,4S)-3-amino-4-hydroxypiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-hydroxypiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

4-((R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)ethyl )benzonitrile
hydrochloride;

4-((S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)benzonitrile
hydrochloride;

(S)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-fluorobenzonitrile
hydrochloride;

(S)-1-(1-(4-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine hydrochloride;

4-((R)-1-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)benzonitrile hydrochloride;

4-((S)-1-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]Jimidazol-1-
yl)ethyl)benzonitrile hydrochloride;

4-((R)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[ d]imidazol-1-
yl)ethyl)benzonitrile hydrochloride;

4-((S)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[ d]imidazol-1-
yl)ethyl)benzonitrile hydrochloride;

(S)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-chlorobenzonitrile
hydrochloride;

(3R,4R)-1-(1-((1R)-1-(2,4-dichlorophenyl)ethyl)-5,6-difluoro-1 H-benzimidazol-2-yl)-4-fluoro-3-

piperidinamine;

3x



(3R,4R)-1-(1-((1S)-1-(2,4-dichlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1R)-1-(2-chlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1S)-1-(2-chlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1R)-1-(3-chlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1S)-1-(3-chlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1R)-1-(2,5-dichlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-y1)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1S)-1-(2,5-dichlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1R)-1-(2,4-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1S)-1-(2,4-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1R)-1-(3,4-dichlorophenyl)ethyl)-5,6-difluoro-1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1S)-1-(3,4-dichlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1R)-1-(2,5-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-((1S)-1-(2,5-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-((1R)-1-(4-(trifluoromethyl)phenyl)ethyl)-1H-benzimidazol-2-yl1)-4-
fluoro-3-piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-((1R)-1-(4-(trifluoromethoxy)phenyl)ethyl)-1H-benzimidazol-2-yl)-4-
fluoro-3-piperidinamine;
(3R,4R)-1-(1-(5-chloro-2-(trifluoromethoxy)benzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-
fluoro-3-piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(4-(1H-1,2,4-triazol-1-yl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-

piperidinamine;
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2-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol- 1-yl)methyl)-5-
chlorobenzonitrile;

(3R,4R)-1-(1-(2,4-dichlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol- 1-yl)methyl)-3-
(difluoromethoxy)benzonitrile;

(3R,4R)-1-(1-(2,5-dichlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(4-(1,1-difluoroethyl)benzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol-1-yl)methyl)-2-
methylbenzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol-1-yl)methyl)-2-
chlorobenzonitrile;

2-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol-1-yl)methyl)-4-
chlorobenzonitrile;

(3R,4R)-1-(1-(2-(difluoromethoxy)benzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(3-chloro-4-fluorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(4-chloro-2-methoxybenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(2,4-difluorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-(2-(trifluoromethyl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

2-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol-1-
yl)methyl)benzonitrile;

(3R,4R)-1-(1-(2-chlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-piperidinamine;

(3R,4R)-1-(1-(2-chloro-4-fluorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-(4-fluoro-2-(trifluoromethyl)benzyl)- 1H-benzimidazol-2-yl)-4-fluoro-
3-piperidinamine;

(3R,4R)-1-(1-(3,4-difluorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-

piperidinamine;

3z



(3R,4R)-1-(1-(4-chloro-2-fluorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-(3,4-dichlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-(4-chloro-3-fluorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(4-(trifluoromethyl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(4-(trifluoromethoxy)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-(4-(difluoromethyl)benzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(3-(trifluoromethoxy)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(3-(trifluoromethyl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
3-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-5,6-difluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;
(3R,4R)-1-(1-(3-chlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-piperidinamine;
(S)-1-(1-(4-fluorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(S)-1-(1-(4-(1,2,4-oxadiazol-3-yl)benzyl)-1 H-benzo[ d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(methylsulfonyl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(1H-1,2,4-triazol-1-yl)benzyl)-1H-benzo[ d]imidazol-2-yl)piperidin-3-amine;
(R)-2-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-1-(1-(2,6-dichlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(2-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(trifluoromethyl)benzyl)-1H-benzo[ d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(trifluoromethoxy)benzyl)-1H-benzo[ d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(3-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(1,1-difluoroethyl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-2-(4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)phenyl)-2-
methylpropanenitrile;
(R)-1-(1-(4-(difluoromethyl)benzyl)- 1 H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-N-methylbenzamide;
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(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)-3-fluorobenzonitrile;
(R)-2-(4-((2-(3-aminopiperidin-1-yl)-1H-benzo[ d]imidazol-1-yl)methyl)phenoxy)acetonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-N,N-
dimethylbenzenesulfonamide;
(R)-1-(1-(4-methylbenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-fluorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-((1-methyl-1H-indazol-7-yl)methyl)-1H-benzo[ d]Jimidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(2,4-difluorobenzyl)-1H-benzo[ d Jimidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(3,4-difluorobenzyl)-1H-benzo[ d Jimidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-chloro-3-fluorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-((3-(3-chlorophenyl)isoxazol-5-yl)methyl)-1H-benzo[ dJimidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(3-chloro-4-methoxybenzyl)-1H-benzo[ d]Jimidazol-2-yl)piperidin-3-amine;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-chlorobenzonitrile;
(R)-1-(1-(2,4-dichlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-methoxybenzonitrile;
(R)-2-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-5-chlorobenzonitrile;
4-((R)-1-(2-((R)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)benzonitrile;
4-(1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[dJimidazol-1-yl)ethyl)benzonitrile;
(R)-3-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile hydrochloride;
(S)-4-((2-(3-aminopiperidin-1-yl)-6-methoxy- 1 H-benzo[d]imidazol-1-yl)methyl)benzonitrile
hydrochloride;
4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopiperidin-1-yl)-5-methoxy-3H-imidazo[4,5-b]pyridin-3-yl)methyl)benzonitrile
hydrochloride;
(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
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4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-imidazo[4,5-c]pyridin-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-3H-imidazo[4,5-c|pyridin-3-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-ethoxy-1H-benzimidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-imidazo[4,5-b]pyridin-1-
yl)methyl)benzonitrile;
4-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-fluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-imidazo[4,5-b]pyridin-1-
yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile 2,2,2-
trifluoroacetate;
(S)-4-((2-(3-aminopiperidin-1-yl)-3H-imidazo[4,5-b]pyridin-3-yl)methyl)benzonitrile
hydrochloride;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile hydrochloride;
(S)-4-((2-(3-aminopiperidin-1-yl)-6-chloro- 1H-benzo[ d]imidazol-1-yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopiperidin-1-yl)-5-chloro- 1H-benzo[ d]imidazol-1-yl)methyl)benzonitrile;
(R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)-2,3-dihydro-1H-indene-5-
carbonitrile;
(S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[ d]Jimidazol-1-y1)-2,3-dihydro-1H-indene-5-
carbonitrile;
(3R,4R)-4-fluoro-1-(1-((5-methoxypyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;
1-(2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[ d]imidazol-1-
yl)acetyl)azetidine-3-carbonitrile;
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2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[ d]imidazol-1-yl)-1-(3-
(tert-butoxy)azetidin-1-yl)ethan-1-one;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(3,3-
difluoroazetidin-1-yl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[ d]imidazol-1-yl)-1-(3-
isopropylazetidin-1-yl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-y1)-1-(6,6-
difluoro-2-azaspiro[ 3.3 ]heptan-2-yl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(7-oxa-
2-azaspiro[3.5]nonan-2-yl)ethanone;
(R)-6-((2-(4,4-difluoro-3-(methylamino)piperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
(R)-6-((2-(4,4-difluoro-3-((2-hydroxyethyl)amino)piperidin-1-yl)-6-fluoro- 1H-benzo[ d]imidazol-
1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinic acid;
(S)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinamide;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[ d]imidazol-1-yl)acetic
acid;
6-((R)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile;
6-((S)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-benzo[ d]imidazol-
1-yl)ethyl)nicotinonitrile;
6-((R)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile; and
6-((S)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)nicotinonitrile.
In another aspect, the present disclosure refers to a compound, selected from:
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-

benzo[d]imidazole-4-carbonitrile;

(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-

fluoropiperidin-3-amine;
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6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-

pyridinecarbonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-

benzo[d]imidazole-6-carbonitrile;

(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-

3-amine; and

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-y1)-4-

fluoropiperidin-3-amine.

In another aspect, the present disclosure refers to a pharmaceutical composition comprising a
pharmaceutically acceptable excipient, carrier or adjuvant and at least one compound as described herein.
In yet another aspect, the present disclosure refers to the use of at least one compound as described herein,
or a pharmaceutical salt thereof or a pharmaceutical composition thereof in the manufacture of a
medicament for treating a disease or disorder mediated by TRPC6 in a mammal, wherein the disease or
disorder mediated by TRPC6 is selected from the group consisting of nephrotic syndrome, minimal
change disease, focal segmental glomerulosclerosis, collapsing glomerulopathy, membranous
nephropathy, membranoproliferative glomerulonephritis, IGA nephropathy, acute renal failure, chronic
renal failure, diabetic nephropathy, sepsis, pulmonary hypertension, acute lung disorder, acute respiratory
distress syndrome (ARDS), heart failure, stroke, malignant tumor, and muscular dystrophy. In yet another
aspect, the present disclosure refers to a a compound as described herein for use as a medicament.

The disclosure provides, in one example, substituted benzimidazole compounds which modulate
the activity of TRPC6. Preferably, the substituted benzimidazole compounds of the disclosure are
TRPC6 inhibitors.

The substituted benzimidazole compounds of the disclosure are compounds and salts according to

Formula (I):
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Also provided is a pharmaceutical composition comprising a pharmaceutically acceptable
excipient, carrier or adjuvant and at least one compound of Formula (I) or subformulae thereof.
Pharmaceutical compositions provided by the disclosure are suitable for use in the treatment of disease
modulated by TRPC6 activity. In certain examples the pharmaceutical compositions of the disclosure are
suitable for use in the treatment of , e.g., treatment of nephrotic syndrome, minimal change disease, focal
segmental glomerulosclerosis, collapsing glomerulopathy, membranous nephropathy,
membranoproliferative glomerulonephritis, IGA nephropathy, acute renal failure, chronic renal failure,
diabetic nephropathy, sepsis, pulmonary hypertension, acute lung disorder, heart failure, stroke, malignant
tumor or muscular dystrophy.

Also provided is a packaged pharmaceutical composition, comprising a pharmaceutical
composition comprising a pharmaceutically acceptable excipient, carrier or adjuvant and at least one
compound of formula (I) or subformulae thereof, and instructions for using the composition to treat a
patient suffering from a disease mediated by TRPC6 activity or more particularly to treat a patient
suffering from nephrotic syndrome, minimal change disease, focal segmental glomerulosclerosis,
collapsing glomerulopathy, membranous nephropathy, membranoproliferative glomerulonephritis, IGA
nephropathy, acute renal failure, chronic renal failure, diabetic nephropathy, sepsis, pulmonary
hypertension, acute lung disorder, acute respiratory distress syndrome (ARDS) heart failure, stroke,
malignant tumor or muscular dystrophy. In certain instances, the patient is suffering from nephrotic
syndrome, membranous nephropathy, and acute renal failure.

Also provided is a method of treating or preventing disease in a mammal which method comprises
administering to a mammal in need thereof a therapeutically effective amount of at least one compound of
formula (I) or subformulae thereof or a pharmaceutical composition comprising a pharmaceutically

acceptable excipient, carrier or adjuvant and at least one compound of formula (I) or subformulae thereof.

Also provided is a method for modulating TRPC6 activity in a mammal, which method comprises
administering to the mammal in need thereof a therapeutically effective amount of at least one compound
of formula (I) or subformulae thereof or a pharmaceutical composition comprising a pharmaceutically
acceptable excipient, carrier or adjuvant and at least one compound of formula (I) or subformulae thereof.

Another example of the disclosure relates to a method of treating a TRPC6-mediated disease or disorder,

3ff
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the method comprising administering a TRPC6 inhibitor of the disclosure to a patient in need of therapy.
In certain examples, the TRPC6 mediated disease or disorder is selected from nephrotic syndrome,
minimal change disease, focal segmental glomerulosclerosis, collapsing glomerulopathy, membranous
nephropathy, membranoproliferative glomerulonephritis, IGA nephropathy, acute renal failure, chronic
renal failure, diabetic nephropathy, sepsis, pulmonary hypertension, acute lung disorder, acute respiratory
distress syndrome (ARDS), heart failure, stroke, malignant tumor or muscular dystrophy. In certain
instances, the patient is suffering from nephrotic syndrome, membranous nephropathy, and acute renal

failure .

Also provided is the use, in the manufacture of a medicament for treating or preventing disease

mediated by TRPC6 activity, of at least one compound of formula I or subformulae thereof.
Other examples will be apparent to those skilled in the art form the following detailed description.
DETAILED DESCRIPTION OF THE INVENTION

The invention related generally to compounds of Formula I and salts and tautomers thereof which
inhibit TRPC protein activity and more particularly inhibit TRPC6 protein activity. In particular, the

invention relates to compounds which selectively inhibit TRPC6 protein activity.

In a first embodiment, the invention provides a compound or pharmaceutically acceptable salt thereof,

according to Formula I:
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Wherein

pisOor

when p is 0, then R is hydrogen, C-Csalkyl, halogen or hydroxy; R” is amino or aminoCs-
Caalkyl: R is hydrogen; and R* is hydrogen, C;-Csalkyt or phenvl; or

when pis 0, then R and R’, taken in combination, form a fused Ca-Ceoycloalkyl ring or a fused 4
10 6 member heterocyele ring having 1 or 2 ring heteroatoms independently selected from N, O or §,
which cycloalky! or heterocycle is optionally substituted with amino; R? is hydrogen, Ci-Cealkyl or
aminoC;-Caalkyl and R* is hydrogen; or

when pis I, then R' is NHR™; R is hydrogen, C;1-Caatkvl, C5-Croycloalkyl, hydroxyCi-
CaalkvLor 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or 8; R? is
hydrogen, Ci-Caalkyl, hydroxyCi-Caalkyl or CCO)NHz; R’ is hvdrogen, halogen, C-Cialkyl, Ci-
Cialkoxy or hydroxy; and R* is hydrogen, C1-Caalkyl or halogen; or

when pis 0 or 1, then CR'R?, taken in combination, form a spirocyclic 4 to 6 member
heterocycloalkyl; R” is hydrogen, halogen, C1-Chalkyl, Ci-Caalkoxy, or hydroxy; and R* is hydrogen or
halogen; or

when pis I, then R and R®, taken in combination, form a fused 4 to 6 member heterocycle or a
fused 3 to 7 member carbocycle, which heterocycle comprises a ring nitrogen ator and optionally D or 1
additional ring heteroatoms sclected from N, O and S, and which carbocycle is substituted with amino;
and R is hydrogen; and R* is hydrogen, halogen or hydroxy;

R’ represents 1 or 2 substituents independently selected from hydrogen, halogen, hydroxy, amino,
Ci-Cealky] or C-Cealkoxy;

R®is (CR'RH-A; or

R%is a 4 to 7 member lactam which is optionally substituted with one or two substituents
mdependently selected from the group consisting of hyvdroxy, Ci-Cealkyl, Cr-Cealkenyl, Co-Coalkynyl, Cs-
Cecycloalkyl, haloC-Cealkyl, C-Cgalkoxy, haloC-Cealkoxy, hydroxy Ci-Cealkyl, Ci-Cealkoxy Ch-Cealkyl,
phenyl, 4 to 7 member heterocvele having 1 ring atoms selected from N, O or 5 and 0 or 1 additional ring
N atoms or 5 or 6 member heteroary! having one ning hetercatom selected from N, Gor Sand Gor 1
additional ring nitrogen atom, whercin the heteroarvi, heterocycle or phenyl group 1s optionally

substituted with 0, 1 or 2 C;-Cealkyl or halogen; or
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R®is a partially unsaturated 9 or 10 member bicyclic carbocycle, which is optionally substituted
with 1 or 2 substituents radependently selected from halogen, cyano, C-Cealkyl, Co-Cealkenyl, Co-
Ceatkyvnyl, haloC-Cealkyl, Ci-Cealkoxy, haloC-Cealkoxy, C(ONH, and CONHC,-Caalkyl;

A 1s 5 or 6 member heteroaryl, which hetercaryl conprises one ring heteroator selected from N,
Oor Sand 0, 1 or 2 additional ring nitrogen atoms, which heteroary! is optionally substitated with 0, 1, 2,
3 or 4 groups independently selected from halogen, cyano, Ci-Cealkyl, Co-Coalkenyl, Cr-Cealkynyl, Cs-
Ceoycloalkyl, haloC-Cealkyl, Ci-Cealkoxy, haloCi-Cealkoxy, CIOMN(R, S(O)C1-Cealkyl, phenylor 5
or 6 member heteroary! having one ring heteroatom selected from N, O or 5 and 0, 1 or 2 additional ring
nitrogen ators, wherein the optional hetercaryl or phenyl substituent is further substituted with ¢, 1 or 2
Ci~-Cealkyl; or

A 1s phenyl] substituted with 1, 2 or 3 sobstituents independently selected from halogen, Ci-
Coalkyl, Ci-Cealkenyl, Ci-Cealkynyl, haloC-Caalkyl, cyvanoCi-Cealkyl, Ci-Coalkoxy, haloC-Cealkoxy,
cyanoCi~-Cs alkoxy, SO} Ci-Cealkyl, S(ORNH,, SO NHC -Cealkyl, SO)MNC-Coally 1, COINH,,
CONHC,-Cealkyl, COHN(C-Cealkyly, hydroxy, cyano, or 3 or 6 member heteroaryl having one ring
heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms which heteroaryl is
further substituted with 0, 1 or 2 C-Cealkyl; or

A is CCOYOR” or C{OINRRY, or

A is optionally substituted @ or 10 member aromatic or partially unsaturated bicyele having 6, 1 or
2 ving nitrogen atoms and 0 or 1 additional ring heteroatorns selected from N, O or 5, which bicycle is
substituted with 9, 1 or 2 substituents mdependently selected from the group consisting of halogen, cyano,
C-Cealkyl, Co-Cealkenyl, Co-Cealkyayl, haloCi-Cealkyl, Ci-Cealkoxy, haloCi-Cealkoxy, C(OYNH,,
COYOH or C(OWNHC-Cealkyl:

R” is independently selected at each occurrence from hydrogen or Ci-Caalkyl; or

N{R*),, taken in combination, forms a 4 to 7 member azacvcle which is optionally substituted
with 0, 1, or 2 C-Caallyl;

R’ is hydrogen, Ci-Cealkyl or amino;

R*®is hvdrogen or Ci-Caatkyl; or

CR'R?, taken in combination form a 3 to 6 member cycloatkandivl group:

RY is hydrogen, C1-Cealkyl, Cs-Ceoveloalkyl, hydroxyCi-Cealkyl, Ci-CaalkoxyC-Coalkyl, haloCi-
Cealkyl, cyano Ci-Csalkyl or «{CH2),R™ wherein r 1s 0 or 1 and R™is phenyl, 4 to 7 member heterocycle
having one ring heteroatoms selected from N, O or S, which ring sulfur may be optionally oxidized, and 0
or 1 additional ring N atoms or 5 or 6 member heteroary! having one ring heteroatom selected from N, O
or 5 and 0. 1, or 2 addittional ning N atoms, which phenvl, heterocycle or heteroary! is optionally

substituted with 0, 1 or 2 halogen, Ci-Caalkyl or C{OYC-Caaliyl

(v
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R'is hydrogen, Ci-Cealkyl, Co-Cealkenvl, Cr-Ceallkynyl, halo C1-Ceallyl, Ca-Creveloalkyl or
saturated, partially unsaturated or aromatic 5 or 6 member heterocycle having 1 or 2 ring heteroatoms
independently selected from N, O and §, which sulfur is optionally oxidized, and which heterocycle s
optionally substituted with 1 or 2 substituents independently selected from C-Cealkyl and halogen, which
heterocycle has 1 or 2 ring hetero atoms selecied from N, O or §, which suifur may be optionally
oxidized, and wherein cach alkyl or cycloalkyl is optionally substituted with cyano, halogen, hydroxy, Cs-
Caalkoxy, S{O),Cy-Caalkyl, 4 to 6 member heterocycle having 1 or 2 ring hetercatoms selected from N, G
or S or 3 or 6 member heteroary! having 1 ring heteroatom selected from N, Qor Sand 0, 1 or 2
additional ring nitrogen atoms and where cach heterocycle or hetercaryl is optionally substituted with §, 1,
or 2 Cy-Caalkyl; or

NRR' taken in combination, form a monocyclic or bicyclic 4 to 10 member saturated or
partiatly vnsaturated heterocvele having one or two ring sitrogen atoms and U or 1 additional ring
heterpatom selected from N, O or 5, which rning sulfur may be optionally oxidized, which heterocyele is
optionally substituted with 0, 1 or 2 substitutents selected from halogen, oxo, hydroxy, evano, Ci-Cealkyl,
Cs-Ceeyeloaliyl, haloC-Cealkyl, hvdroxyC-Cealkyl, cvano(i-Cealkyl, Ci-Cealkoxy, haloC-Cealkoxy,
Ci-Cealkoxy Ci-Caallivl, S(0O)Ci-Cealkyl, Ci-CoalkylS{O)Ci-Coalkyl CO-H, C(OYC1-Coalkyl, C{OHOC -
Ceatkyl, COYCs-Ceoyeloalkyl, NRPWC(O)NC:-Coalkyt or COMNR),. phenyl, 4 to 6 member heterocycle
having | or 2 ring hetercatoms sclecied from N, O or § or a 3 or 6 member heteroaryl having 1 ring
heteroatom selected from N, G or S and 0, | or 2 additional ring nitrogen atoms and where each
heterocvele or heteroaryl is optionally substituted with 0, 1, or 2 C,-Cialkyl;

qis 0, Lor2;

ZYis Nor CR':

Z?is Nor CRY™;

7Z¥is N or CRY,

7%is Nor CRY,

Z° and Z° are each independently N or C;

wherein 0, 1or 20f 21, 72,723, 72 ZPand 28 are N;

each of RY, R™ R" and R" is independently selected from the group consisting of hydrogen,
halogen, C-Cealkyl, Cr-Cealkenyl, Cr-Cealkynyl, C-Coalkoxy, haloC-Cealkyl, haloCi-Cealkoxy, Cs-
Creycloalkyl, cvano, SCCi-Cealkyl, phenyl, and saturated, partially unsaturated or aromatic 5 or 6
member heterocycle having § or 2 ring heteroatorns independently selected from N, O and 5, which
heterocyele is optionally substituted with 1 or 2 substitucnts independently selected from C;-Cealkyl
andhalogen; and

RY is selected at each occurrence from hydrogen or Ci-Caalkyl or N(R'), taken in combination

form a 4 to 7 member azacycle optionally substituted with 0, 1 or 2 Ci-Caalkyl; with the proviso that
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compounds of Formula I do not include 1~ {7-fluoro-6-methoxy - 1-[{2~(rifluoromethy Dpheny ljmethyl}-
1H-benzimidazoi-2-vi]-3-piperidinamine.
In a sccond embodiment of the invention, compounds and salts according to Formula I are

provided which are gencrally represented by the structure:

%
]
2 \\K\ 6= Nm 4

z3 5 R®
\Zg‘f/’;’ T,
\ 22
R M
Wherein
pisOor

whesn p is 0, then R is hydrogen, C-Csalkyl, halogen or hydroxy; R” is amino or aminoCs-
Caalkyl; R is hydrogen; and R* is hydrogen, Ci-Cealky! or phenyl; or

when pis 0, then R' and R, taken in combination, form a fused Cs-Ceoveloalkyl ring or a fused 4
10 6 member heterocyele ring having 1 or 2 ring heteroatoms independently selected from N, O or §,
which cycloalkyl or heterocycle is optionally substituted with amino; R? is hydrogen, Ci-Csalkyl or
aminoCs-Caalkyl; and R? is hydrogen; or

when pis I, then R' is NHR™; R is hydrogen, C;1-Caatkvl, C5-Croycloalkyl, hydroxyCi-
CaalkvLor 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or 8; R? is
hydrogen, Ci-Caalkyl, hydroxyCi-Caalkyl or CCO)NHz; R’ is hvdrogen, halogen, C-Cialkyl, Ci-
Caalkoxy or hydroxy; and R* is hydrogen. C1-Cialky] or halogen; or

when pis 0 or 1, then COINHR™R?, taken in combination, form a spirocyclic 4 to 6 member
heterocycloalkyl; R” is hydrogen, halogen C1-Caalkyl, Ci-Cualkoxy, or hydroxy; and R* is hydrogen or
halogen; or

when pis I, then R and R®, taken in combination, form a fused 4 to 6 member heterocycle or a
fused 3 to 7 member carbocycle, which heterocycle comprises a ring nitrogen ator and optionally D or 1
additional ring heteroatoms sclected from N, O and S, and which carbocycle is substituted with amino;
and R” is hydrogen; and R* is hydrogen, halogen or hydroxy;

R represents 1 or 2 substituents independently selected from hydrogen, halogen, hydroxy, amino,
Ci-Cealky] or C-Cealkoxy;

R®is (CR'RH-A; or

R%is a 4 to 7 member lactam which is optionally substituted with one or two substituents

mdependently selected from the group consisting of hydroxy, Ci-Cealkyl, Cr-Cealkenyl, Co-Cralkynyl,

-
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haloC1~-Cealkyl, C1-Csalkoxy, haloCi-Csalkoxy, hydroxyCi-Cealky |, Ci-CoalkoxyCi-Cealkyl, phenyl or 5
or 6 member heteroaryl having one ring heteroatom selected from N, O or S and 0 or 1 additional ring
nitrogen atom, wherein the heteroary! or phenvl group is optionally substituted with 0, 1 or 2 C-Cealkyl
or halogen; or

R is a partially unsaturated 9 or 10 member bicyclic carbocycle, which is optionally substituted
with 1 or 2 substituents independently selected from  halogen, cyano, Ci-Cealkyl, Cr-Cealkenyl, Co-
Cealkynyl, haloC-Cealkyl, Ci-Csalkoxy, haloCi-Csalkoxy, CIOWNH, and C{O)NHC,-Cealkyl;

A 1s 3 or 6 member heteroarvl, which heteroaryl comprises one ring heteroatom selected from N,
Oor Sand 0, 1 or 2 additional ring nitrogen atoms, which hetercaryl is optionally substituted with 0, 1, 2,
2 or 4 groups independently selected from halogen, cvano, Cy-Cealkyl, Co-Csalkenyi, Co-Coalkynyl,
haloC-Cealkyl, Ci-Cealkoxy, haloCi-Cealkoxy, C(OWH,, C(OYNHC-Cgalkyl, phenyl or 5 or 6 member
heteroaryl having one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen
atoms, wherein the optional hetercary! or phenyl substituent 1s further substitited with 0, 1 or 2 Cy-
Cealkyl; or

A 1s phenyl substituted with 1, 2 or 3 substituents independently sclected from halogen, Cy-
Coalkyl, Co-Coalkenyl, Cr-Coalkyvnyl haloC-Cealkyl, cyanoCi-Cealkyl, Ci-Coalkoxy . haloCi-Cealkoxy,
cvanoCy-Ce alkoxy, S(0),C-Cealkyl, S(ORNH,, S(O),NHC-Cealkyl, S(O),N(C~-Csalky 1), C(ONH,,
CEOINHC-Coalleyl, COMN(C-Caalkyly, hydroxy, cvano, or 5 or 6 member hetercaryl having one ring
heteroatom selected from N, Goor S and 0, 1 or 2 additional ring nitrogen atoms which  heteroaryl is
further substituted with 0, 1 or 2 C-Cealkyl; or

A is C(OYOR” or CCONRRY; or

A 1s optionally substituted 9 or 10 member aromatic or partially unsaturated bicycle having 0, 1 or
2 ring nitrogen atoms and 0 or 1 additional ring heteroatoms selected from N, O or S, wihich bicycle is
substituted with 0, T or 2 substituents mdependently selected from the group consisting of halogen, cyano,
Ci-Cealkvl, C-Cealkenvl, Co-Coalkynvl, haloC,-Cealkyl, C-Cealkoxy, haloCy~-Cealkoxy, C{ONH.,
C(OOH or C(OMNHC-Csalkyl:

R is hvdrogen, C-Caalky! or amino;

R® is hydrogen or C-Caalkyl; or

CR'R?, taken in combination form a 3 to 6 member cycloalkandivl group;

R® is hydrogen, C1-Cealkyl, hvdroxyCi-Cealkyl, haloCi-Cealkyl or eyano Ci-Cealkyl;

RYis hydrogen, Ci-Cealkyl, Co-Cealkenyl, Co-Coalkynyl, halo C1-Cealkyl, Ca-Croveloalkyl or 4 to
7 member heterocycle, which heterocvele has 1 or 2 ring hetero atoms selected from N, O or §, which
sulfur may be optionally oxadired, and wherein cach ally! or cycloalkyl is optionally substituted with

cyvano, halogen, hydroxy, Ci-Cealkoxy, S{0)C-Caalkyl, 4 to 6 member heterocycle baving 1 or 2 ring
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heteroatoms selected from N, O or S or 5 or 6 member heteroary! having 1 ring heteroatom selected from
N, OorSand 0, 1 or 2 additional ring nitrogen atoms; or

NRRY taken in combination, form a monocyclic or bicyclic 4 to 9 member heterocycle having
one ring nitrogen atom and 0 or 1 additional ring heteroatom selected from N, O or 8, which ring sulfur
may be opticnally oxidized, which heterocyele is optionally substituted with 0, 1 or 2 substitutonts
selected from halogen, oxo, hydroxy, cyano, Ci-Cealkyl, halo C-Cealkyl, hydroxyCi-Cealkyl, Ci-
Cealkoxy, S{0)C1-Cealkyl, COH, C(O)YCi-Cealkyl, or C(OMNH,;

gis 0, for2;

ZlisNor CR!:

Z?isNor CR¥

Z*is N or CRY%,

Ztis Nor CRY,

7’ and Z° are each independently N or C;

wherein 0, 1or20f 2!, 72, 7°, 7% Z° and Z% are N;

cach of R, RY R and R' is independently selected from the group consisting of hydrogen,
halogen, C1-Cealkyl, Cr-Coalkenvl, Co-Cealkynyl, C-Coalkoxy, haloCi-Cealkyl, haloCyi-Cealkoxy, Cs-
Coycloalkyl, cvano, 50Ci-Cealkyl, phenyl, and saturated, partially unsatorated or aromatic 5 or 6
member heterocyele having 1 or 2 ring hetercatoms independently selected from N, O and 5, which
heterocvele is optionally substituted with 1 or 2 substituents independently selecied from Ci-Cealkvi and
halogen; and with the proviso that compounds of Formula T do not inchude 1~ [7-fluoro-6-methoxy -1 -{{2-
(triflooromethyDphenylimethy -1 H-benzimidazol-2-v1j-3-piperidinamine.

The proviso 1s presented in the first embodiment to specificially exclude and disclaim the
identified compound which is indexed as CAS Number 1014407-24-9.

In certain aspects of the first or second embodiment, compounds of Formula [ include compounds

of Formula fa:

{la)
Where variables p, R, R%, R¥, R* R°,R®, 7' 7%, 77, Z*, Z° and Z° are as defined in the first or

second embodiment.
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In a third embodiment, the invention provides compounds of the first or second embodiment in
which p is 0; R* is hydrogen, C-Csalkyl, halogen or hydroxy; R? is aminoCi-Caalkyl; and R” and R* are
hydrogen.

In a fourth embodiment, the invention provides compounds of the first or second embodiment in
which p is 0; R and R’, taken in combination, form a fused Cs-Cscycloalkyl ring or a fused 4 1o 6 member
azacycle ring, which cycloalkyl or azacycle is optionally substituted with amino; and R? and R* are
hydrogen.

In a fifth embodiment, the invention provides compounds of the fourth embodiment in which R'
and R* taken in combination, form a fused pyrrolidine; and R? and  R* are hydrogen.

In a sixth embodiment, the invention provides compounds of the first or second embodiment in
which p is 1, R is NHR'™, R"®is hydrogen, Ci-Cialkyl, C5-Cocycloaliyl or 4 1o 6 member
heterocycloalkyl baving one ring heteroatom selected from N, O or S; R” is hydrogen or Ci-Caalkyl, R’
is hydrogen, halogen, C1-Caalkyl, C1-Caalkoxy, or hydroxy; and R* is hydrogen, halogen or C-Caalkyl.

In a seventhembodiment, the invention provides compounds of the sixth embodiment in which R’
is NHR™ R is hydrogen, methvl, ethyl, propyl, isopropy! or cyclopropyl, R? is bydrogen or methyl; R is
hydrogen, halogen, methyl, ethyl, methoxy, ethoxy, or hydroxy; and R* is hydrogen, halogen, methyl or
ethyl  In certain aspects of the seventh ernbodiment, compounds are provided in wich R™ is hydrogen or
methyl; R? is hydrogen, R” is hydrogen, fluorine, methy! or hydroxy; and R* is hydrogen, halogen, methyl
or eethyl

In an cighth embodiment, the wvention provides compounds of the sixth or seventh embodiment
in which R is NHy; R? is hydrogen; R’ is hydrogen, floorine, methyl, or hydroxy; and R* is hydrogen,
fluorine or methyl.

In a ninth embodiment, the invention provides compounds of the first or second embodiment in
which pis 1; CR'R? taken in combination, form a spirocyclic 4 to 6 member heterocycloalkyl; R is
hydrogen, halogen or Ci-Caalkyl, C-Cialkoxy, hydroxy: and R is hydrogen or halogen.

In a tenth embodiment, the invention provides compounds of the first or second embodiment in
which pis 1; R' and R°, taken in combination, form a fused 4 or 5 member carbocycle substituted with
amino; and R? and R* are hydrogen.

In an eleventh embodiment, the invention provides compounds of any one of the first to tenth
embodiment in which R’ represents 1 or 2 substitutents independently selected from hydrogen, halogen,
hydroxy, Ci-Caalkyl

In a twelfth embodiment, the invention provides compounds of the eleventh embodiment in which
R represent hydrogen.

In a thirteenth embodiment, the invention provides compounds of any one of the first to twelith

embodiment in which wherein R® is ~(CR'R*)-A.

10
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In a fourtcenth embodiment, the invention provides compounds of the thirteenth embodiment in
which R is hydrogen, methyl or ethyl; R? is hydrogen; or CR'R®, taken in combination form a
cyclopropandiyl group.

In a fifteenth embodiment, the investion provides compounds of the thirteenth or fourteenth
embodiment in which R is hydrogen or methyl; and R® is hydrogen.

In a sixteenth embodiment, the invention provides compounds of any one of the thirteenth to
fifteenth embodiment in which A is 3 or 6 member heteroaryl, which heteroaryl comprises one ring
heteroatom selected from N, O or § and 6, 1 or 2 additional ning nitrogen atoms, which heteroaryl is
opticnally substituted with G, 1, or 2 groups independently selected from halogen, cvano, Ci-Cealkyl, Co-
Cealkenyl, Co-Cealkvayl, haloC-Cealkyl, C-Cealkoxy, haloC-Cealkoxy, C(ONH,, COWNHC -Coalkyl,
phenyvi or 5 or 6 mermber hetercaryl having one ring heteroatom selected from N, Qor Sand ¢, 1 or 2
additional ring nitrogen atorns, wherein the optional heteroarvl or phenvi substituent is further substituted
with 0, 1 or 2 C~Cealleyl.

In a seventeenth embodiment, the invention provides compounds of the sixteenth embodiment n
which A is pyadin-2-vl, pyridin-3-v], pyrimidin-2-yl, or pyrazin-2-vi each of which is substituted with 1
to 3 groups wdependently selected from the group consisting of halogen, cvano, Ci-Caalkyl, haloCy-
Calkyl, Ci-Caalkoxy, haloCy-Caalkoxy, CIOWH,, CIOINHC,-Caalkyl, phenyi or 5 meraber bhetercary]
having one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring mitrogen atoms, wherein
the optional heteroaryi or phenyl substituent 18 forther substitwied with G, 1 or 2 C-Coalky L

In an cighteenth embodiment, the invention provides compounds of any one of the thirteenth 1o
fiftcenth embodiment in which A is phenyl substituted with 1, 2 or 3 substituents mdependently selected
from halogen, C-Csalkyl, haloC -Cealkyl, Ci-Cealkoxy, haloC-Cealkoxy, hydroxy, cvano, or S or 6
menmber heteroary] having one ring hetercatom sclected from N, QO or S and 0, 1 or 2 additional ning
nitrogen atoms which heteroaryl is further substituted with 0, 1 or 2 C-Cealkyl

In a nineteenth embodiment, the invention provides compounds of the eighteenth embodiment in
which A 1s phenyl substituied with one substituent selected from the group consisting of halogen, Cs-
Caalkyl, haloCi-Caallkyl, C-Cualkoxy, haloC-Caalkoxy, hvdroxy, cvano, or 5 member heteroarvi having
one ring heteroatom selected from N, O or 5 and 0, 1 or 2 additional ring nitrogen atoms, and wherein the
phenyl group s further optionally sobstituted with halogen, C-Caalkyl, C-Caalkoxy, haloC-Caalkyl or
haloC-Caalkoxy.

In a twenticth embodiment, the invention provides compounds of the cighteenth or ninteenth
embodiment in which A is phenyl substituted with 1 or 2 substituents independently selected from
halogen, C1-Csalkyl, haloCi-Caalkyl, Ci-Caalkoxy, haloCy-Caalkoxy, hydroxy or cyano.

In a twenty -first embodiment, the invention provides compounds of any one of the thirteenth {o

fifteenth embodiment in which A is C(OINRRY;

i1
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RY is hydrogen, or C1-Caalkyl
R is Ci-Caalkyl, haloCi-Caalkyl, C3-Creycloalkyl or 4 to 7 member heterocycle, which
heterocyele has 1 or 2 ring hetero atoms selected from N, O or 5, which sulfur may be optionally
oxidized, and wherein each alkyl or cycloalkyl is optionally substituted with cyano, halogen, hvdroxy, G-
5 Cealkoxy, S(O)Ci-Cealkyl; or
NE'RY, taken in combination, form a monocyclic or bicyclic 4 to 9 member azacycle having one
ring nitrogen atom and 0 or 1 additional ring heteroatonm selected from N, O or 8, which ring suifur may
be optionally oxidized, which azacycle 1s optionally substituted with 0, 1 or 2 substitutents selected from
halogen, oxo, hydroxy, cyano, C-Cealkyl, halo C1-Cealky ], hvdroxyCi-Cealkyl, Ci-Cealkoxy, 5 -
10 Caalkyl, COH, C(OYC-Cealkyl, or CHONH,.
In a twenty second dembodiment, the mvention provides compounds of the twenty first
embodiment in which R” is hydrogen, methyl or ethyl: and
R ig C;-Cualkyl or haloCi-Caalkyl wherein each alkyl is optionally substituted with cyano,
halogen, hvdroxy, Ci-Cealkoxy or S{O3C-Coalkyl
15 In a twenty third embodiment, the invention provides compounds of the twenty first embodiment
in which NR’R', taken in combination, form a 4 to 6 member monocyclic azacycle or a 7109 member
bicychc azacycle, each of which having one rigg nitroges ator and § or 1 additional ring beteroatom
selected from N, O or 5, which ring sulfur may be optionally oxidized, wherein cach azacvcle is
optionally substituted with 0, 1 or 2 substifutents selected from halogen, oxo, hydroxy, cyano, C-Cealkyl,
20 halo Ci-Cealkyl, hydroxyCi-Cealkvl, Ci-Cealkoxy, S(ORC-Cealkyl, COH, COYC~Caalkyl, or C{ONH,.
In a twenty fourth embodiment, the nvention provides compounds of the twenty third
embodiment in which the 4 to 6 member monocyclic azacvle 18 selecied from the group consisting of

CN ”' F e o
Ao B \/K g( e O e
"‘%, i )

N N N N N N
T T e A T i e R -ﬁaiﬁw
Me;—{\}—!vle </\
N )
s and ™
Z5 In a twenty fifth embodiment, the imvention provides compounds of the twendy third embodiraent

in which the 7 to 9 member bicyche azacyle is selected from the group consisting of
—(:)>

ot ,
5 B 0o 0a o

weboe and
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In a twenty sixth embodiment, the invention provides compounds of any ong of the first to twelfth
embodiment in which R°® is a 2-oxo-pyrollidin-3-vl or Z-oxo-piperidin-3-v1 each of which is substituted at
nitrogen with Ci-Cealkyl, Co-Cralkenyl, Co-Cralkynyi, haloCy-Cealkyl, Ci-Csalkoxy, haloC-Cealkoxy,
hydroxyCi-Cealkyl, Ci-CoalkoxyCi-Coalkyl, phenyl or 5 or 6 member hetercaryl having one ring
heteroatom selected from N, O or S and 0 or 1 additional ring nitrogen atom, wherein the heteroaryl or
phenyl group 1s optionally substitated with 0, 1 or 2 Ci-Cealkyl or halogen.

In a twenty seventh embodiment, the invention provides compounds of the twenty sixth
embodiment in which

R1g
)

N 3
(_):gj n

R%is i
Wherein tis 1 or 2; and
RY is C1-Coalkyl, phenyl substituted with 0, I or 2 halogen.

In a twenty cighth embodiment, the 1nvention provides compounds of any one of the fust o
twenty seventh embodiment in which Z' is CR';

Zis CRY,

7 s CRY,

Z¥is Nor CRY,

7> and 7° are each C;

R' is hydrogen, halogen, cyano or Cr-Caalkyl;

R and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, Ci-Cyalkyl, haloCy-Caalkyl, Cy-Cialkoxy, haloCi-Cialkoxy, Cs-Cecycloalkyl or 5 member
saturated, partially unsatorated or aromatic 5 or 6 menber heterocycle having 1 or 2 ring heteroatoms
independently selected from N, O and 5; and

R’ ig hydrogen, halogen, cyano or Ci-Caalkyl.

In certain aspects of the twenty eighth embodiment, compounds are provided in which R is
hydrogen.

In certain other aspects of the twenty eighth embodiment, compounds are provided in which R is
hydrogen, fluorine, chlorine, wethyvl or cvano. In certam aspects of the twenty eighth embodiment,
compounds are provided in which R and R are each independently selected from the group consisting
of hydrogen, flucrine, chlorine, cvano, C-Cyalkyl, haloC-Caalkyl, Ci-Cialkoxy, and haloCi-Cialkoxy.

In vet other aspects of the twenty eighth embodiment, compounds are provided in which R is
hydrogen; R' is hydrogen, fluorine, chiorine, methyl or cyano; and R" and R are each independently
selected from the group consisting of hydrogen, fluorine, chlorine, cyano, methyl, ethyl, methoxy, ethoxy,

fluoromethyl, diffuoromethyl, wifluoromethyl, fhuoromethoxy, diffuoromethoxy, and trifluoromethoxy.

13
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In a twenty ninth embodiment, the invention provides compounds of the first or second

embodiment which include compounds of Formula Il

A
R \>_,,,,,R7
N N

ey

Wherein

R'is NHR'™,

R is hydrogen, C-Cialkyl, Ci-Croveloalkyl or 4 to 6 member heterocycloalky! baving one ring
heteroatom selected from N, G or §;

R’ is hydrogen or Ci-Cealkyl

R? is hydrogen, halogen, Ci-Caalkyl, Ci-Caalkoxy, or hydroxy:

R*is hydrogen or halogen;

R’ is hydrogen, methyl or ethvl;

A is CCOINRRY; or

A 18 5 or 6 member heteroaryl, which hetercaryl conprises one ring heteroator selected from N,
Oor Sand 0, 1 or 2 additional ring nitrogen atoms, which heteroary! is optionally substituted with 0, 1, or
2 groups independently selected from halogen, cyano. C-Cealkyl, C-Cealkenyl, C-Cealkynyl, haloCy-
Cealkyl, C-Caalkoxy, haloCy-Caalkoxy, CIOWH,, CIOINHC,-Caalkyl, phenyi or 5 or 6 member
heteroary! having one ring heteroatom selected from N, O or 5 and 0, | or 2 additional ring nitrogen
atoms, wherein the optional hetercaryl or phenyl substituent 1s further substituted with 0, 1 or 2 Cs-
Cealkvl; or

A 1s phenyl] substituted with one substituent selected from the group consisting of halogen, Cyi-
Caalkyl, haloC-Cialkyl, C-Caalkoxy, haloC-Chalkoxy, hydroxy, cvano, or 5 member heteroaryi having
one 1ing hetercatom selected from N, O or 5 and 0, 1 or 2 additional ring nitrogen atoms, and wherein the
phenyvi group 13 further optionally substituted with halogen, Ci-Caalkyl, Ci-Cualkoxy, haloCy-Caualkyl or
haloCy-Caalkoxy.

R’ is hvdrogen, or C-Caalkyl;

RY is Cy-Caalkvl, baloC-Caalkyl, Co-Croycloalkyl or 4 to 7 member beterocyele, which
heterocycle has 1 or 2 ring hetero atoms selected from N, O or §, which suifur may be optionally
oxidized, and wherein cach alkyl or cycloalkyl is optionally substituted with cyano, halogen, hydroxy, Cs-
Cealkoxy, 5(0O)Cs-Cealkyl; or

NRR' taken in combination, form a monocyclic or bicyclic 4 to 9 member azacycle having one
ring nitrogen atom and O or 1 additional ring beteroatom selected from N, O or 5, which ring sulfur may

4
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be optionally oxidized, which azacycle is optionally substituted with 0, 1 or 2 substitutents selected from
halogen, oxo, hydroxy, cyano, C-Cealkyl, halo C-Caalkyl, bvdroxyCi-Cealkyl, Ci-Coalkoxy, SULC:-
Cealkyl, COH, C(OYC1-Coalkyl, or C{OINHy;

Z*is CR™or N;

R is hydrogen, halogen, cyano or C-Caalkyl:

R and R" are each independently selected from the group consisting of hydrogen, halogen,
cvang, Ci-Cialkyl, haloC-Caalkyl, Ci-Chalkoxy, haloCy-Caalkoxy, Cs3-Cecycloalkyl or 5 member
saturated, partially unsatorated or aromatic 5 or 6 member heterocycle having 1 or 2 ring heteroatoms
independently selected from N, O and 5; and

R is hydrogen, halogen, cyano or Ci-Caalkyl.

In certain aspects of the twenty ninth embodiment, compounds of Formula (1) inchude

compounds of Formula (Iia):

({Ia).
In a thirticth embodiment, the invention provides compounds of the twenty ninth embodiment

which include compounds of Formuola 1L

Wherein

X is CR%or N;

¥2isCR or N,

X isCR® or N

Zis Nor CR';

Rlis NHR™

R" is hydrogen or C-Caalkyl;
R?is hydrogen or C-Caalkyl:
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R* 1s hydrogen or halogen;
R*is hydrogen or haloges;
R7 is hvdrogen, methy! or cthyl;
RY is hydrogen, halogen, cyano or C-Caalkyl;
5 R'? and R" arc each independenily selected from the group consisting of hydrogen, halogen,
cvano, Ci-Cyalkyl, haloC-Caalkyl, C-Chalkoxy, or haloC-Chalkoxy,
R™ is hydrogen, halogen, cyano or C)-Caalkyl;
R" is hydrogen, halogen, cyano, C1-Caalkyl, Ci-Caalkoxy, haloCs-Caalkyl, haloCi-Cualkoxy,
C(O)NH,, C(OINH{C1-CaalkyDy or 5 member heteroary! having one ring heteroatom selected from
10 N, Gor §and 0, 1 or 2 additional ring nitrogen atoms;
R' is hydrogen, halogen, cyano, Ci-Caalkyl, C1-Cialkoxy, haloC;-Cialkyl or haloC;-Cialkoxy;
R is hydrogen or halogen; and
R is hydrogen, halogen, cyano, Ci-Cialkyl, Ci-Cealkoxy, haloC-Cuallky! or haloC:i-Cialkoxy,
wherein at least one of R, R R or R™ is not hydrogen.
15 In certain aspecis of the thirticth embodiment, compounds of Formula (1) include compounds of

Formula (ila):

(ilia).
In ceriain other aspects of the thirticth embodiment, compounds of Formula (I include

compounds of Formula (11Ib):

(11Tb).
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In certain other aspects of the thirtieth embodiment, compounds of Formula (1) include

compounds of Formuda Jile)y

(ie).

In a thirty first embodiment, the invention provides compounds of the twenty ninth or thirtieth
5 embodiment in which R? is hydrogen, R is hydrogen or methyl; and Z* is CR*.

In a thirty second embodiment, the invention provides compounds of the twenty ninth

embodiment which inclade compounds of Formula (IV):

R

R 1V}
Wherein:
10 R is hydrogen or C1-Caalkyl;
R%is hvdrogen or halogen;
R*is hydrogen or halogen;
R’ is hydrogen, methyl or ethyl;
R'is hydrogen, halogen, cyano or C;-Caalkyl;
15 R™ and R are each independently selected from the group consisting of hydrogen, halogen,
cyano, C-Caalkyl, haloC-Caalkyl, C-Cyalkoxy, or haloC-Caalkoxy,
R is hydrogen, halogen, cyano or C1-Caalkyl; and
R" is hydrogen, halogen, cvano, Ci-Cealkyl, Ci-Cualkoxy, haloCi-Caalkyl, haloCi-Cyalkoxy,
CLOINH, or CIOINH(C,-C atky D).
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In certain aspects of the thirty second embodiment, compounds of Formula (IV) mclude

compounds of Formula (IVa):

Ris
\7//“”

\\//

R1 iR’

rie (IVa).

In a thirty third emabodiment, the invention provides compounds of the twenty ninth embodiment

5  which include compounds of Formula (V)

R‘:.’:

R’H ’_R7

R12 /
? e > N -
/ N
: 2
=13 N :
‘ /NH

ri

R (V)
Wherein:
R" is hydrogen or C-Caalkyl;
R? is hydrogen or halogen;
10 R*is hvdrogen or halogen;
R7is hydrogen, methyl or ethyl;
R is hydrogen, halogen, cyano or C-Caalkyl:
R and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, Ci-Cyalkyl, haloCy-Caalkyl, Cy-Cialkoxy, or haloC-Cialkoxy;
15 R" is hydrogen, halogen, cyano or Ci-Caalkyl; and

R is hydrogen, halogen, cvano, C-Caalkyl, Cy-Caalkoxy, haloCs-Caalkyl, bateC,-Caalkoxy,

C(O)NH:, or CIOWH(C-Caalkyl).
In certain aspects of the thirty third crubodiment, compounds of Formula (V) include compounds

of Formula (Va):
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m\\\R

R (Va).
In a thirty fourth embodiment, the invention provides compounds of the twenty minth embodiment

which include compounds of Formaula (VI

mls
=

R"‘/ (VD
5 Wherein
R' is hydrogen or Ci-Caalkyl:
R* is hydrogen or halogen;
R*is hydrogen or halogen;
R is hvdrogen, methy! or cthyl;
10 R' is hydrogen, halogen, cyano or Cr-Caalkyl;
2 and RY are each independently selected from the group consisting of hydrogen, halogen,
cyano, Ci-Cialkyl, haloCi-Cialkyl, Ci-Cialkoxy, or haloC-Cialkoxy;
R" is hydrogen, halogen, cyano or Ci-Caalkyl;
R¥ is hydrogen, halogen, cyano, C-Caatkyl, C-Caalkoxy. haloC)-Caaltkyl, hatoC-Caatkoxy,

=
(@]

C(O)NH,, C(OINH{C1-CaalkyDy or 5 member heteroary! having one ring heteroatom selected from
N, Oor Sand 0, 1 or 2 additional ring nitrogen atoms;
R is hydrogen, halogen, cyano, Ci-Csalkyl, Ci-Caalkoxy, haloC;-Csalkyl or haloC-Caalkoxy;

R is hydrogen or halogen; and

19



WO 2019/079578 PCT/US2018/056484

R' is hvdrogen, halogen, cyano, Ci-Caatkyl, Ci-Cealkoxy, haloC-Cialkyl or haloCi-Caatkoxy,
wherein at least one of R”, R*, R or R"™ is not hydrogen.
In certain aspects of the thirty fourth embodiment, compounds of Formula (V1) include

compounds of Formula (Via):

5 R’ {Via).
In a thirty {ifth embodiment, the nvention provides compounds of the twenty mnth ernbodiment

which include compounds of Forraunla (Vi)

RS
N\ R
o= ,
?\‘ RY

NH

/
R™ (VID

L

Wherein
10 R is hydrogen or Ci-Caalkyl;
R? is hydrogen or halogen;
R*is hvdrogen or halogen;
R is hydrogen, methyl or ethyl
R’ is hydrogen, methyl or ethyl;
15 RY is C-Caalkyl or haloC-Cialkyl wherein cach alkyl is optionally substituted with cyano.
halogen, hvdroxy, Ci-Cealkoxy or S{O),Ch-Coalkyl; or
NR'R™, taken in combination, form a 4 to 6 member monocyclic azacvcleora 709 member
bicychic azacycle, each of which having one ring nitrogen atom and 0 or 1 additional ring heteroatom

selected from N, O or S, which ning sulfur may be optionally oxidized, wherein each azacycle is
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optionally substituted with 0, 1 or 2 substitutents selected from halogen, oxo, hydroxy, cyvano, Ci-Cealleyl,
halo C-Cgalkyl, hydroxyCi~-Cealkyl, Ci-Cealkoxy, S(ONCi-Cealkyl, COH, C(OYC1-Cealkyl, or CIONH,;

R is hydrogen, halogen, cyano or Cr-Caalkyl;

R"% and R are each independently selected from the group consisting of hydrogen, halogen,
cvano, Ci~Caalkyl, haloC-Caalkyl, C-Cyalkoxy, or haloC-Cyalkoxy; and

R is hydrogen, halogen, cyano or Ci-Caalkyl.

In certain aspects of the thirty fifth embodiment, compounds of Formula (VII) include compounds

of Formula (Vila):

{VHa}.
in a thirty sixth embodiment, the invention provides compounds of any one of the twenty ninth to
thirty fifth embodiment in which R" is hydrogen.

In a thirty seventh embodiment, the invention provides compounds of any one of the thirty first to
thirty fifth embodiment in which R* is hydrogen or methyl; R? is hydrogen or fluorine; and R* is
hydrogen or fhiorine.

In a thirty cighth embodiment, the invention provides compounds of the first or second

embodiment in which the compound 1s recited 1 the below Table A
TABLE A

($)-6-((2-(3-aminopiperidin- | -y [)-6~chloro-1H-benzofdjimidazol- 1 -yDmethy Dnicotinomtrile;
{5)-6-{(2-(3-amainopipendin-1 -y[)-5-chlore-1H-benzofd imidazol- -y Dimethy Dnicotinoniteie;
(5)-6-((2-(3~aminopipendin-1 -y[)-4-chloro- 1 H-benzofdimidazol- I -y Dimethy Dnicotinonitrile;
6-{(2-((3R,4R)-3-amino-4-fluoropiperidin- -y h-4-chloro- 1H-benzofdhimidazol- 1 -
yhmethynicotinonitrile;
6-((2-((3R,45)-3-amino-4-flucropiperidin-1-yf)-4-chloro-1 H-benzo|d}imidazol- 1 -
yhmethyDnicotinoniinle;
O~((2~((3R,4R)-3-amino-4-flucropiperidin- 1 -y [}-6-chloro- 1H-benzo[dfimidazol- 1 -
yBmethy Dnicotinonitrile;
6-((2-((3R.4R)-3-amino-4-fluoropipenidin-1-y)-5-chloro-1H-benzo|dhimidazol-1 -

yhmethyDnicotinonitnle;



6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-4-carbonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-y1)-6-(trifluoromethyl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-(trifluoromethyl)- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3S,45)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(S)-6-((2-(5-amino-3,3-difluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-6-(trifluoromethoxy)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-(trifluoromethoxy)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-fluoro-5-(trifluoromethyl)-1H-
benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-fluoro-6-(trifluoromethyl)-1H-
benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3aR,7aR)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aR,7aS)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-y1)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aS,7aS)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;
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6-((2-((3aS, 7aR)-hexahvdro- IH-pyrrolo] 2,3 ~clpyridin-6(2 H)-y D)~ 1 H-benzo]dfimidazol-1-
yhmethyDnicotinoniinle;
(F)-6-((2~(1,6-diazaspiro|3.5|nonan-6-y )~ 1 H-benzo[djimidazol-1-vDmethy Dnicotinonitrile;
{8)-6-((2-(1,6-diazaspiro[3.5 jnonan-6-y -1 H-benzo[djimidazol- 1-v hHmethy Dnicotinonitrile;
5 (3R 4R)-1-(1-((5-chloropyndin-2-yhmethy1)-6-(methylsulfonyl)-1H-benzofd jimidazol-2 -y 1)-4-
fluoropiperidin-3-amine;
(3R 4R)-1-(1-{(5-chloropyridin-2-yhmethy])-5-(methylsulfony 1)-1 H-benzofd imidazol-2-y1)-4-
fluoropiperidin-3-amine;
2-{(3R.4R)-3~amino-4-fluoropipendin- 1 -v -1 -((G~chloropyrinudin-2 -y Dmethy H-6-fluoro-1 H-
10 benzo[djimidazole-4-carbonitrile;
(3R 4R)-1-(5,7-diftvworo-1-((3-flacropyridin-2-y hmethy])- L H-benzo[d}imdazol-2-y 1)-4-
flucropiperidin-3-amine;
(3R 4R)-1-(4,6-diftuoro-1-((5-fluoropyridin-2-y hmethy1)-1 H-benzo|d|imidazol-2 -y1)-4-
fluoropipenidin-3-amine;
15 (BR,4R)-1-(5,7-diflnoro-1-((3-fluoropyrinmidin-2-vmethy D)~ 1 H-benzo|djimidazol-2-v1)-4-
fluoropiperidin-3-amine;
(3R AR 1-(4,6-difluore-1-((3-flucropyrimidin-2-y Dmethy - 1H-bernzo{dinudazol-2-v11-4-
fluoropiperidin-3-amine;
2-{(3R.4S)-3-aminc-4-flucropiperidin-1-yH-6-flucro-1 ~((5-luoropyrimidin-2-y hmethy1)- 1 H-
20  benzo{d}jimidazole-4-carbonitrile;
2-{(3R 4R)-3-amino-4-Oucropiperidin-1-vD-6-fluoro-1-((5-Huoropyrimidin-2 -y Dmethy -1 H-
benzo{d]imidazole-4~-carbonitrile;
O~((2~((3R,4R)-3-amino-4-flucropipenidin- 1 -y [)-1 H-benzo[djimidazol- I -vDmethyDnicotinonitrnle;
(3R.48)-1-(1 -((5-chloropyrimidin-2-vhmethy )-6-fluoro-1 H-benzofdjimidazol-2-y 13-4~
5 fluoropiperidin-3-amine;
(B3R, 45)-1-(L-{(5-chloropyrinudin-2-y Bmethy 1)- 3-fhuoro- 1 H-benzofdjimudazol-2-y 13-4~
fluoropipernidin-3-amine;
(R)-2-(3-amino-4,4-difluoropiperidin-1-v)- 1 -{({3-chloropyrimidin-2-y hmethyl)- 1 H-
bewzoidjumidazole-G-carbonitrile;
30 (R)-2-(3-amino-4,4-difluoropiperidin-1-y1)-1 -((3-chloropyrimidin-2-vDmethy 1)- 1 H-
benzoldjimidazole-3-carbonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropipendin-1-y1)-5,6-dichloro~-1 H-benzofdjimidazol-1-
yhmethyDnicotinonitnle;
tert-butyl {GR 4R~ I-{1-((S-cvanopyridin-2-y Dmethvl)-5,6-dimethy - 1H-benzo{djimidazol-2-v1)-

35  4-fluoropiperidin-3-yDcarbamate;

o
[o%}
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(S)-6-((2-(3-aminopiperidin-1-yl)-6-fluoro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile

hydrochloride;

(S)-6-((2-(3-aminopiperidin-1-yl)-5-fluoro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile

hydrochloride;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

(S)-2-(3-aminopiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)- 1 H-benzo[d]imidazole-6-
carbonitrile;

(S)-2-(3-aminopiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d]imidazole-5-
carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin- 1-yl)-1-((5-cyanopyridin-2-yl)methyl)- 1 H-

benzo[d]imidazole-5-carbonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-4,6-dichloro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-4,6-dichloro- | H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4,6-dichloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-dichloro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-5,7-difluoro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl1)-4,6-difluoro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;

24
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6-((2-((3R,4R)-3-amino-4-flucropiperidin-1-v1)-5, 7-difluoro-1H-benzof djimidazol- I -
yhmethyDnicotinoniinle;
O~((2~((3R,45)-3-amino-4-flucropiperidin-1-v -4, 6-difluoro- 1 H-benzo[djimidazol- 1 -
yBmethy Dnicotinonitrile;
5 6-((2-((3R.45)-3-aminc-4-flnoropiperidin-1-v)-3, 7-difluoro-1H-benzo| d jimudazol-1 -
yhmethyDnicotinonitnle;
{R)-6-((2-(G-amino-4 4-diflocropiperidin-1-vH-5, 7-diftuore- 1 H-benzofdjimidazol- 1 -
yvhmethy Unicotinomitrile;
2-{(3R.4S)-3-aminc-4-flucropiperidin-1-yH-1-{(3-cyanopyridin-2-yhmethy - 1 H~
10 benzo[djimidazole-6-carbonitrile;
2-((3R,45)-3-amino-4-fluoropiperidin-1-y - 1-((G-cyanopyndin-2 -y Dmethy 1)- 1 H-
bewzoidjumidazole-3-carbonitrile;
(8)-6-((2-(3-aminopiperidin- [ -y1)-1H-benzo[djimidazol- I -v Dmethy Dnicotinomitrile;
{R)-6-((2-(G-amino-4 4-diflocropiperidin-1-y[3-5-fluoro-1 H-benzo[dlimidazol-1-
15 vhmethyDmnicotinonitrile hydrochloride;
6-{(2-((3R,4R})-3-amino-4-fluoropipenidin-1-y -5, 6-diftacro- 1 H-benzofdjimidazol-1 -
yhmethy Dnicotinonitrile;
6-((2-((3R,45)-3-amino-4-flucropiperidin-1-y1)-1 H-benzo|dimidazol- 1 -y Dmethy Dnicotinonitrile;
6-{(Z2-({1R,5S)-1-(aminomethy)-3-azabicycle]3.1.0lhexan-3-y1)-1H-benzofd]imidazol-1 -
20 yhmethy Dnicotinonitrile hydrochloride;
6-((2-((158,5R)-1-(aminomethy])-3-azabicyclof3.1.0lhexan-3-y - 1H-benzofd imidazol- 1 -
vhmethyhnicotinonitrile hydrochlonide;
O~((2~((3aR 4R, 6as)-4-aminohexahydrocyclopentajclpyvrrol-2{(1 H)-v)-1H-benzo|d]imudazol- 1~
yvhmethy Dnicotinonitrie hydrochionde;
‘5 O-((2-((3a8,48, 6aR)-4-aminohexahydrocyclopentafc]pyvrrol-2 (L H)-vD)-1 H-benzo|d]imidazol- 1
yhmethyDnicotinonitnle hydrochloride;
6-((2-((3aR,48,6a8)-4-aminchexahydrocyclopentacjpyrrol-2(1H)-y1)-1 H-benzofd{imidazol-1-
yhmethy Unicotinonitrile hvdrochlonde;
6-{(2-{{3a5,4R, 6aR)-4-aminchexabydrocyclopentalcipyrrol-2{1 H)-v1)-1H-benzo{djumdazol-1-
30 yDhmethyDnicotinonitrile hydrochloride;
{R)-6-((2-(3-(aminomethy Dpyrrolidin-1-vD- 1 H-benzo[d}imidazol- 1 -y Dmethy Dmcotinonitrile
hydrochloride;
(8)-6-((2-(3-(aminomethy Dpyrrolidin-1-y1)-1 H-benzo|d jimidazol- 1 -y methy Dnicotinonitrile

hydrochloride;

o
L
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O6-((2-((3R,45)-3-amine-4-fluoropiperidin-1-y -3, 6-dichloro- tH-benzo|d Jinudazol- 1 -
yhmethyDnicotinoniinle hydrochloride;
6-{(2~((3R, 48)-3-amino-4-flucropiperidin-1-y1)-3, 6-difluoro- 1 H-benzofdimidazol-1 -
yBmethy Dnicotinonitrile hydrochionde;
5 (R)-6-((2-(3-amino-4,4-difluoropipendin-1-v)-3,6-difluoro- 1 H-benzo|djimidazol-1 -
yhmethyDnicotinonitnle hydrochloride;
{(R)-1-(1-{(3-chloropyridin-2-yDmethy -1 H-benzo{dhmidazol-2-y [i-4. 4-diftuoropiperidin-3-
amine hydrochloride;
(BR45)-1-(1{(5-chloropyridin-2-y hmcthyl)- tH-benzofd imidazol-2-v1)-4-fluoropiperidin-3-
10 amine hydrochloride;
{(R)-6-((2-(3-amino-4, 4-diflocropiperidin-1 v -4, 6-diftuoro- 1 H-benzofdjimidazol- 1 -
yhmethyDnicotinoniinle hydrochloride;
(R)-6-((2-(3~amino-4, 4-difluoropipendin-1-y -6-tluoro- 1 H-benzo | d}imidazol- 1~
yhmethy Dnicotinonitrile;
15 (R)-6-((2-(3-amino-4,4-difluoropipendin-1 -y D-4-(irifluoromethy -1 H-benzofd jimidazol-1-
yhmethyDnicotinonitnle;
6-((2-((3R,4R}-3-amino-4-fluoropiperidin-1-vh-4-(trifluoromethyl)- 1 H-benzo|djimidazol-1-
yvhmethy Unicotinomitrile;
6-{(2-{(3R. 45)-3-aminc-4-Tlucropiperidin-1-vh-4-(riflucromethyl)- 1 H-benzojd junidazol-1-
20  yhmethyDnicotinonitrile;
6-((2-((3R,4R})-3-amuno-4-flocropiperidin- -y D-6-chloro-3H-mmidazo[4, 5 -blpyridin-3-
vhmethynicotinonitnile;
O-((2~((3R,4R)-3-amino-4-flucropipenidin-1-yH)-6-chloro- 1 H-1midazo[4,5-bjpyridin-1-
yhmethy Dnicotinonitrile;
5 6-((2-((3R 4R)-3-amino-4-flucropiperidin- L -yD)-6-chloro- IH-imudazol4, 5-blpyridin- -y imethy -
N-(tert-buty Dnicotinamide;
6~((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-y1)-1 H-benzojd{imidazol-1-
yvhmethy Unicotinomitrile;
6-{(2-{(38,458)-3-amino-4-hydroxypiperidin-t -y 1}-1H-benzofd]imidazol-1-
30  yDhmethyDnicotinonitrile;
6-((2-(2,6-drazaspirof3.4joctan-6-y -1 H-benzo[dhmidazol-1-vDmethyDnicotinonitrile;
6-((2-({(4aR,7aS)-hexahydropyrrolo}3,4-bl{1,4joxazin-6(2H)-yD)- 1 H-benzo|djimidazol-1 -
yhmethyDnicotinonitnle hydrochloride;
6-({2-((4a8,7aR)-hexahvdropyrrole3.4-bl 1 4joxazin-6(2H)-v1}- 1 H-benzofdjimidazol- 1 -

35  yDhmethyDnicotinonitrile hydrochlonde;
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O-((2-((4aR,7aR)-hexahydropyrrolef3,4-blf 1,4 |oxazin-6(2 H)-y 13- 1 H-benzo[d jimidazol-1 -
yhmethyDnicotinoniinle;
O-((2~({4a5,7aS)-hexahydropyrolo|3,4-b}[1 4Joxazin-6(2H)-v[)- 1H-benzo[djimidazol-1-
yBmethy Dnicotinonitrile;
5 (8)-3-amino-1-(1~({5-cyanopyridin-2-v hmethy - 1 H-benzo|d jimidazol-2-yipiperidine-3-
carboxamide;
{(R)-Z-amino-1-(1 ((5-cyancpyndin-2-y Bmethy -1 H-benzo[d jimidazol-2-ypipendine-3-
carboxamde;
(8)-6-({2-(3-amino-3-(hydroxymethy Dpiperidin- 1-v]-1H-benzo[d}irmidazol-1 -
10 ybhmethyDnicotinonitrile;
{R)-6-((2-(3-amino-3-(hy droxymethy Dpiperidin- -y - 1 H-benzo[d}imidazol- 1 -
yhmethyDnicotinoniinle;
O~((2~((3R,45)-3-amino-4-flucro- 1 -piperidiny D-0-(rifluorome thy 1) - | H-benzimidazol- 1 -
yhmethyh-3-pyndinecarbonitride;
15 6-((2-((3R.45)-3-araino-4-fluoro- I -piperidiny - 5-(rifluoromethyl)- 1 H-benzimidazol-1 -
yhmethy])-3-pyridinecarbomtrile;
6-((2-((3R)-F-amino-4,4-difluoro- 1 -piperidiny -6-(nftuoromethy -1 H-benzimidazol-1-
yhmethylj-3-pyridinccarbonitrile;
6-{(2-{(3R-3-aminc-4 4-diflooro-1 -pipendiny -5-(triffucromethy 13- 1 H-benzirnidazol- 1 -
20 yhmethyD-3-pyridinecarbomirile;
6-((2-((3R,4R})-3-aruno-4-flooro-L-piperidinyy-5-methy - 1 H-benzimidazol- 1 -y Dmethy -3~
pyridinecarbonitrile;
6~((2~((3R,4R)-3-amino-4-tluoro- L -piperidiny [)-6-methy |- H-benzimudazol- 1 -y ymethv D -3~
pyridinecarboniinie;
25 O6-((2-((3R,4R)-3~amino-4-fluoro-1 -piperidiny [)-6-chloro-5-methy - 1 H-benzimidazol-1-
yhmethy])-3-pyridinecarbomtrile;
6-((2-((3R,4R)-3-araino-4-tluoro-1 -piperidiny)-5-chloro-6-methy - 1 H-benzimidazol-1-
yhmethylj-3-pyridinccarbonitrile;
6-{(2-{(3R 4R}-3-amino-4-fluorc- 1 -piperidiny D-6-fluoro-5-methy -1 H-benzimidazol-1 -
30 yhmethyD-3-pyridinecarbomirile;
6-((2-((3R,4R)-3-amino-4-flocro- 1 -piperidiny D-5-fuoro-6-methy - 1 H-benzimidazol- 1 -
vhmethyl)-3-pyridinecarbonitrile;
O~((2~((38)-3-(methylamino)-1-piperidiny [)-1 H-benzimidazol- 1-y Dimethy1)-3-

pyridinecarboniinie;

]
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O6-((2-((3R)-3-(methylamino)- | -piperidiny [)- 1 H-benzimidazol- L -v Dmethyl)-3-
pyridinecarbonitriie;
O0~((2~((3R,4R)-3-amino-4-fluoro- | -piperidiny [)-6-(difluoromethoxy )- 1 H-benzimidazol- 1 -
yBmethy -3-pyndinccarbonitride;
5 6-((2-((3R.4R)-3-amino-4-fluoro-1 -piperidiny D-53-(difluoromethoxy )-1H-benzimidazol-1 -
yhmethy])-3-pyridinecarbomtrile;
6-((2-((3R,4R)-3-amino-4-flucro-1 -piperidiny}-4-methoxy-1H-benzimidazol-1 -y Dmethy 1) -3-
pyridinccarbonitrile;
6-{(2-{(3R,4R}-3-amino-4-fluorc--piperiding D-4-raethy -1 H-benzimdazol- -y methy 1-3-
10 pyndinecarbonitrile;
5-{(2-((3R,45)-3-amino-4-fhuoro- L-piperiding H-6-(nfluoromethy - 1 H-benzimidazol- 1 -
yhmethyl)-2-pyrazinecarboxaraide;
5-((2-((3R,45)-3-amino-4-fluoro-1-piperidinyl}-5-(rifluoromethy ) - 1 H-benzimidazol-1-
yvhmethy-2-pyrazinecarboxamide;
15 6-((2-((3R.4R)-3-amino-4-fluoro- 1 -piperidiny D-G-chlore-5-(rifluoromethoxy)- 1 H-benzimidazol-
-yDmethy D-3-pyndinccarbonitrile;
6-((2-((3R,4R}-3-amino-4-fluoro-1-piperidiny -5 -chloro-6-{rflucromethoxy)- 1 H-benzimidazol-
L-vDmethy D-3-pyridinecarbomtrile;
6-{(2-{(3R_4R}-3-amino-4-fluoro- 1 -piperidiny I)-G-chlore-3-(influoromethy -1 H-benzimidazol- 1
20 yhmethyD-3-pyridinecarbomirile;
6-((2-((3R,4R)-3-amino-4-flooro- L-piperidiny [)-5-chloro-6-(triftucrome thyl)- | H-benzomdazol- 1 -
vhmethyl)-3-pyridinecarbonitrile;
6-{(2-((5KR)-1,7-diazaspiro}4.5{decan-7-vl)-1 H-benzimidazol-1 -yDmethy )-3-pyridinecarbonitrile,
6-((Z-{(58)-1,7-diazaspire{4.5 |decan-7-y1)-1 H-benzimidazol- 1 -y Dmethy D -3 -pyridinecarbontinle;
25 6-((2-((6R)~1,8-diazaspiro|5. Stundecan-8-y1)-1 H-benzimidazol-1-vDmethy1)-3-
pyridinecarbontrile;
6-((2~((65)-1,3-diazaspirof5.5 hmdecan-8-y1)-1H-benzimidazol-1-yDmethy )-3-
pyridinccarbonitrile;
6-{(2-{{4aR, BaR)-hexahydro-2 H-pyridof4,3-b}{ 1, 4joxazin-6({5H)-y1}- 1 H-benzimidazol-1 -
30 yhmethyD-3-pyridinecarbomirile;
O-((2-((4aS, 8a5)-hexahy dro-2H-pyrido[4,3-b}| 1 4]oxazin-6(3H)-y [)- 1 H-benzimidazol- 1 -
vhmethyl)-3-pyridinecarbonitrile;
5-((2~((3R,4R)-3-amino-4-tluoro- L -piperidiny [)-3,6-diflucro-1H-benzimidazol- 1 -y Dmethy )-2-

pyrazinecarboxamide;
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5-((2-((3R,4R)-3-amino-4-fluore-1 -piperidiny D-0-(rifluoromethy )- | H-benzinudazol- 1~
yhmethyl)-2-pyrazinecarboxaraide;
O-((2~((5R)-1,7-diazaspivof4. 5 Jdecan-7-y1)-1 H-benzimidazol- | -y Dmethy ]D)-3-pyridinecarbomtrile;
6-((2-((58)-1,7-drazaspirof4. 3ldecan-7-y -1 H-benzimidazol-1-vDmethvD)-3-pyridinecarbomtrile;
5 6-((2-((3R)-3-amino-4.4-difluoro- I -piperidiny [)-3-methoxy -1 H-benzimidazol- 1~y raethy)-3-
pyridinecarbontrile;
6-((2-((3R)-3-amino-4,4-diftuoro- I -piperidiny -6-methoxy - H-benzimidazol- 1 -y Dimethy)-3-
pyridinccarbonitrile;
6-{(2-{(38)-3~(methylaraino}-1-piperidiny D-6-(influoromethyi}-1 H-benzimidazol-1 -y methy -3~
10 pyndinecarbonitrile;
6-((2-((38)-3-(methylamino)-1 -piperidioy D-5-(trifluoromethy 1)~ L H-benzimudazol- Ly Dmethy -3~
pyridinecarbonitriie;
O~((2~((38)-3-amino-3-methyl-1 -piperidiny)-1H-benzimidazol-1 -y Dhmethy1)-3-
pyridinecarboniinie;
15 (8)-6-((2-(3-avunopiperidin-1 -vh-6-methoxy -1 H-benzofd jimidazol-1-yraethy Dnicotinonitrile
2.2 2-influcrcacetalc;
{5)-0-{(2-(3-aminopipendin-1 -yH-5-methoxy -1 H-benzofd fimidazol- 1 -y methy Buicotinonitride
2.2 2-riftuoroacetate;
6-{(2-{(3R 4R)-3-amino-4-fluoropipenidin- -y h-4-chlore-6-fluoro- 1 H-benzo|d}imidazol- 1 -
20  yDhmethyDnicotinonitrile 2,2 2+trifluorcacetate;
6-((2-((3R,4R)-3-amuno-4-flocropiperidin- L -y D-5-methoxy - T H-benzo[djimidazol-1 -
vhmethyhnicotinonitrile hydrochlonide;
O0~((2~((3R,4R)-3-amino-4-flucropiperidin- 1 -y [)-6-methoxy - | H-benzofdjimidazol-1 -
yvhmethy Dnicotinonitrie hydrochionde;
25 6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-y H)-6-methoxy -1 H-benzofdjimidazol- I -
yhmethyDnicotinonitnle hydrochloride;
6-((2-((3R,45)-3-amino-4-fluoropiperidin-1 -y D-53-racthoxy -1H-benzo|d junidazol-1 -
yhmethy Unicotinonitrile hvdrochlonde;
2-{(3R.4S)-3-aminc-4-flucropiperidin-1-y - 1-((3-chloropy rimidin-2-v hmethy - 6-fluore- 1 H-
30  benzo{djimidazole-4-carbonitrile;
(R)-2-(3-amino-4, 4-diftuoropiperidin-1-v1)-1-{(3-chloropy rimidin-2-y hmethy - 3-fluoro-1H-
benzo{d]imidazole-7-carbonitrile;
(R)-2-(3-amino-4,4-difluoropiperidin-1-y1)-1 -((3-chloropyrimidin-2-y Dmethy )-6-flaoro-1H-

benzoid imidazole-4-carbonitrile;



10

20

WO 2019/079578 PCT/US2018/056484

6-((2-((3R,4R)-3-amino-4-hy droxy piperidin-1-vD-6-chloro- 1 H-benzo|d}imudazol- 1
yhmethyDnicotinoniinle;

O~((2~((3R,45)-3~-amino-4-hy droxypiperidin-1-v1)-6-chloro- 1 H-benzo|d|imudazol- 1~
yBmethy Dnicotinonitrile;

(R)-4-((2-(3-amino-4,4-difluoropipendin-1-yD-1 H-benzo{d jimidazol-1-y Dimethylybenzonitrile;

4-{(2~((3R.4R)-3-amino-4-hydroxypiperidin-1-y [)-1 H-benzofdfimidazol-1-y Dmethy Dbenzonitrle
corapound with 4-((2-{(35,45)-3-amino-4-bydroxypiperidin-1-vl)-1H-benzoldjimidazol-1-
yvhmethyjbenzonitrile (1:1) dihydrochloride;

4-{(2-{(3R.4R)-3~amino-4-fluore- 1 -piperidiny |)-3, 7-diffuoro- 1 H-benzimidazol-1 -
yhmethyvbenzonitrile:

4-((2-((3R,4R)-3-amino-4-fluoro- 1 -piperidiny -4, 6-difluoro- 1 H-benzinudazol- 1 -
yhmethybenzonitrile;

2-({3R,4R)-3-amino-4-fluoro-1 -piperidiny [)~1-(4-cyanobenzyl)-1 H-benzimidazole-6-carbonitrile;

2-((3R,4R)-3-aminc-4-flucro- 1 -piperidiov h-1-{4-cvanobenzy - 1 H-benzimidazole-5-carboniinle;

2-((3R)-3-amine-4,4-difluoro- L -piperidiny i~ 1 -(4~cvanobenzy)-1 H-benzimidazole-6~carbonitrile;
2-{(3R)-3-amino-4 4-diflooro-1-pipenidiny - 1-(4-cyanobenzy - 1 H-benzinndazole-S-carbonitrile;

{R)-4-((2-(3-aminopiperidio- 1-y -1 H-benzofdimidazol-1 -y Draethy Dbenzoniinile;

4-((2-((3R,4R)-3~amino-4-methy Ipiperidin-1-y -1 H-benzo[d}imidazol-1-y hmethy D benzonitrile;

4-{(Z-(3-(ariporaethy}-3~-methylpyrrolidin-1-v1)- 1 H-benzojd jinidazol- 1 -y lymethy Dbenzonitrile;

4-((2~((35,4R)-3~amino-4-pheny lpyrolidin-1 -v ) - 1H-benzo{djimidazol- 1 -yDmethy Dbenzonitrile
& 4-((2-((3R 45)-3-amino-4-phenylpyreolidin- L-vD- I1H-benzo[d}imidazol- 1-y Dmethy Bben zomtrile;

(8)-4-((2-(3-avuinopvrrolidin- 1 -yD)-1H-benzo|djimidazol- 1 -yDmethyhbenzonitrile;

(8)-4-((2-(3-aminopiperidin- | -y1}-1H-benzo[d}imidazol- 1 -vDmethy l)benzonitrile;

4-((2~{6-aminn-2~-azaspirof4 .4 jnonan-2-y - {H-benzofdjimidazol-1-v Dmethy Hbenzonitrile;

4-((2-(4-aminohexahydrocy clopentafcipyrrol-2(1 H)-y 1)~ 1 H-benzofdjimidazol-1 -
yhmethyvDbenzonitrile;

4~((2~((385,45)-3-aminc-4-fluoropiperidin-1-y 1)~ 1 H-benzo| djimidazol-1-v Dmethy Dbenzonitrile;

4-((2-((35,4R)-3-amino-4-flnoropiperidin-1 -y )~1 H-benzo{d imidazol- 1 -y Dmethy Dbenzonitrile;

4-{(2-{(3R.45)-3-amino-4-fluoropiperidin-1-yI}-1 H-benzo{d}imidazol- 1-y DmethyHibenzonitrile;

4-((2~((3R,4R)~3-amino-4-fluoropipendin-1-yD)-1H-benzo{djimidazol-1-vDmethy benzonitrile;

{(R)-4-((2-(3-(aminomethy }-3-fluoropyrrobidin-1-y - 1 H-benzo[djimidazol-1-
vhmethybenzonitrile 2,2, 2-trifluoroacetate;

($)-4-((2-(3-(aminomethy D-3-fluoropyrrolidin- -y }- 1 H-benzo[djimidazol-1 -

yvhmethy Dbenzontirile 2.2, 2-trifluorcacetate;

30
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(R)-4-((2-(3-(aminomethyl)-3-hydroxypyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;

(S)-4-((2-(3-(aminomethyl)-3-hydroxypyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;

(S)-4-((2-(3-(aminomethyl)pyrrolidin- 1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

(R)-4-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

4-((2-((35,4S)-3-amino-4-methylpiperidin-1-yl)- 1H-benzo[d Jimidazol-1-yl)methyl)benzonitrile
2.,2,2-trifluoroacetate;

4-((2-((3S,4R)-3-amino-4-methylpiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2,2, 2-trifluoroacetate;

4-((2-((3R,4S)-3-amino-4-methylpiperidin- 1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2,2, 2-trifluoroacetate;

4-((2-((1S,5R)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

4-((2-((1R,5S)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

(R)-4-((2-(3-aminopiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

(R)-4-((2-(3-aminopiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;

(3R,4R)-4-fluoro-1-(1-((5-fluoropyridin-2-yl)methyl)- 1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(3R,4R)-1-(1-((5-bromopyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine;

(3R,4R)-4-fluoro-1-(1-((5-(trifluoromethyl)pyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-

yl)piperidin-3-amine;

31



WO 2019/079578 PCT/US2018/056484

(3R 4R)~4-flucro-1-(1 -((S-methoxypyrimidin-2-y Dimethy [)- 1 H-benzo[d fimidazol-2-y Dpiperidin-
3-amineg;
(B3R, 4R)-1-(1-((5-chloropyrimidin-2-yDmethv -1 H-benzo|d}imidazol-2-y )-4-tluoropiperidin-3-
amine;
5 2-((3R,4R)-3~-amino-4-fluoropiperidin- 1 -vD-1-((3-fluoropyrimaidin-2-vDmethy )- 1 H-
benzoldjumidazole-6-carbonitrile;
2-((3R, 4R-3-aminc-4-flocropiperidin- -y - 1-{((5-fluoropyrimidin-2-yhmethy 1)- 1 H-
benzo{djimidazole-5-carbonitrile;
2-{(3R.4R)-3~amino-4-fluoropiperidin-1 -y D-1-((G~cvanopyrimidin-2-vmethy -1 H-
10 benzo[djimidazole-5-carbonitrile;
2-((3R,4R)-3-anmuno-4-flucropiperidin- 1 -y D-1-((5-chloropyrimudin-2-yDmethy -1 H-
bewzoidjumidazole-3-carbonitrile;
2~((3R,4R)-3-amino-4-flucropipenidin-1 -y h-1 -((3-bromopyrimidin-2-y methy1)- 1 H-
benzoid imidazole-6-carbonitrile;
15 2-((3R,4R)-3~-amino-4-fluoropipenidin- 1 -vD-1-((3-bromopvrimidin-2-yDmethy 1)- 1 H-
benzoldjumidazole-3-carbonitrile;
5-({2-((3R,4R}-3-amino-4-flucropiperidin- 1 -y}-1 H-benzo[dlimidazcl-1 -y hmethy Dpyrazine-2-
carbonitrile;
2-{(3R.4S)-3-aminc-4-flucropiperidin-1-yH-1-((3-chloropy rimmidin-2-v hmethy1)- 1 H-
20 benzoldhimudazole-6-carbonitrile;
2-((3R,45)-3-amino-4-fluoropiperidin-1-y -1 -((3-chloropyrimidin-2 -y Dhmethy 1) L H-
benzo{d]imidazole-5~carbonitrile;
(3R, 4R})-3-amino-1-(1 -((5-chloropyrimidin-2-vDmethyD-6-fluoro- 1H-benzo[djimidazol-2 -
yvhpiperidin-4-ol;
25 (3R 4R)-3-amino-1-(1 -{(5-chloropyrimidin-2-y hmethyl)-5-fluoro- 1H-benzo[djimidazol-2-
yhpiperidin-4-ol;
6-((2-((3R,4R)-3-araino-4-hydroxypiperidin-1-y1)-6-fluoro-1 H-benzofdimidazol-1-
yvhmethy Unicotinomitrile;
6-{(2-{(3R 4R}-3-amino-4-hy droxypiperidin-1-y §-3-fluore- 1 H-benzoldjumidazal-1-
30  yDhmethyDnicotinonitrile;
(Sy-1-(1-((5-chloropyridin-2-yDmethy])- 1 H-benzofdjimudazol-2-y Dpiperidin-3 -amine;
(8)-5-((2-(3-amunopiperidin- 1 -y1}-1H-benzo|djimidazol- 1 -y DmethyDpicolinonitrile;
(B3R, 4R)-1-(1-((5-chloropyridin-2-y hmethyl)- 1 H-benzofdjimidazol-2 -y 1) -4-fluoropiperidin-3-

amine hydrochloride;
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(R)-6-((2-(3-amino-4,4-diflucropiperidin-1-v)-1 H-benzo[d jimidazol- 1-y hmethy Dmicotinonitrile
hydrochloride;

2~((3R,4R)-3-amino-4-flucropipenidin-1-y -1 -((3-chloropyridin-2-yDmethy1)-1 H-
benzoldlimidazole-o-carbonitrile hydrochloride;

2-((3R,4R)-3~amino-4-fluoropiperidin-1 -vD-1-((3~chloropyridin-2-vDmethy )- 1 H-
benzold]imidazole-5-carbonitrie hydrochloride;

BRARN-(-((R)-1-(5-chloropyridin-2-y DethyD1-1 H-benzoid]unidazol-2-v ) -4-fluoropiperidin-3-
amine hydrochloride;

(BR4R)-1-(1-((8)-1-(S~chloropyridin-2-y Hethvh-1H-benzo|dfimidazcl-2-y -4 -fluoropipendin-3-
amine hydrochloride;

(3R 4R)-1-(1-((R)-1-(5~chloropyndin-2-yhethy -5, 6-difluoro- 1 H-benzofdjimidazol-2 -y 13-4~
fluoropiperidin-3-anune hydrochloride;

(BR4R)-1-(1-((S)-1-(5-chlovopyridin-2-y Hethv])-3,6-diftuoro- 1 H-benzofd imidazol-2-y 1)-4~
fluoropipendin-3-amine hydrochloride;

(3R 4R)-1-(5-chloro-1-((R)-1-(3-chloropynidin-2-y hethy - 1H-benzo|d jimidazol -2 -v [)-4-
fluoropiperidin-3-amine hydrochloride;

(B3R AR-1-(5-chloro- 1 -((S)-1-(S-chioropyridin-2-yDiethy - 1H-benzo{dlivudazol-2-v I3-4-
fluoropiperidin-3-amine hydrochloride;

(B3R 4R)-1(G-chlora-1-((F)-1-(5-chloropyridin-2-vhethy -1 H-benzo|d linidazol-2-v1}-4-
fluoropiperidin-3-amine hydrochloride;

(3R 4R)-1-(6-chloro-1-((S)-1-(5-chloropvridin-2-yvDethy - 1H-benzo[dhmidazol-2-y1-4-
fluoropiperidin-3-amine hydrochloride;

2-((3R,4R)-3-amino-4-fluoropipendin-1-y -1 -((R)~1-(5~cvanopyridin-2-yDethy )~ 1 H-
benzoidlimidazole-6-carboniirile hydrochloride;

2-((3R,4R)-3~amino-4-fluoropiperidin- 1 -y D- 1 «((R)-1~(S-cyanopyndin-2-y DethyD- 1 H-
benzold]imidazole-5-carbonitrie hydrochloride;

2~((3R,4R)-3-amino-4-tluoropiperidin-1-y -1 -((8§)-1-(5-cvanopyridin-2~y hethy -1 H-
benzod]imidazole-6~carbonitrile hydrochloride;

2-{(3R,4R)-3~amino-4-fluoropiperidin-1 -y D-1-((8)-1-{5-cyanopyridin-2-y Hethy -1 H-
benzo{d]jimidazole-5-carbonitrile hydrochloride;

(3R 4R)-1-(1-((5-chloropyridin-2-v Dmethy 1)-3 6-difluoro- 1 H-benzo[dhmidazol-2-y1-4-
fluoropiperidin-3-amine hydrochloride;

(3R 4R)-1-(5,6-diftuoro-1-((5-fluoropyridin-2-yhmethy1)-1 H-benzo|d|imidazol-2 -y1)-4-

fluoropipendin-3-amine hydrochloride;
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(R)-1-(1-{(5-chloropyridin-2-y Dmethy -3, 7-diftuoro- 1H-benzofd jimidazol-2 -y 1)-4,4-
diftnoropiperidin-3-amine hydrochloride;

(R)-1-(1-((5-chloropyridin-2-y Dmethy -4, 6-difluoro- 1H-benzofd imidazol-2-y1)-4,4~
diffluoropipenidin-3-amine hydrochlonde;

(R)-1-(2-{(3R 4R }-3-amino-4-fluoropiperidin- 1 -y1}-1H-benzo|d jimidazol-1-y1)-2,3-dihy dro- 1 H-
indene-3-carbonitrile hydrochloride;

(S53-1-(2-((3R 4R)-3-amino-4-fluoropiperidin-1-y D-1H-benzo|djimidazol-1-y1)-2,3-dihydro-1H-
mdene-S-carbomitnile hydrochloride;

(F)-5-{(2-(3-amino-4, 4-difluoropipenidin- 1 -v -6-chloro-1H-benzo|dhimidazol- 1-
yhmethypyrazine-2 -carbonitrile;

{R)-3-((2-(3-amino-4, 4-diflocropiperidin- L -y D-5-chloro- | H-benzo[d}imidazol- 1 -
yhmethyDpyrazine-2-carbonitrie;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
isopropylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difluoro-1 H-benzo[djimidazol- 1~y 1)~1-
{(azetidin-1-yethanone;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-t-v1)-5,6-difluoro-1 H-benzo|dfimidazol-1-v H-N-(2-
cyanopropy -N-ethy lacetamnde;

3-(2-({(3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo{djimidazol-1-y1)-1 -
methylpyrrohidin-2-one;

3-(2-((3R 4R)-3-amino-4-fluoropiperidin- 1 -y1)-5,6-difhuoro- | H-benzo[d}onidazol- 1y -1~
phenyipiperdin-2-one;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[djimidazol-1-y )-1-(4~
chloropheny hpyaoiidine-2-on¢;

2-((3R,4R)-3~-amino-4-fluoropiperidin- 1 -vD-1-((S~methoxypyrimidin-2-ymethy -1 H-
benzold]imidazole-5-carbonitrie hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-y D~ 1-((G-methoxypyrimidin-2-y racthy -1 H-
benzod]imidazole-6~carbonitrile hydrochloride;

2-{(3R.4R)-3~amino-4-fluoropiperidin- 1 -v D-1-((6~-(nifluoromethy Dpyridin-3-yDmethy -1 H-
benzo{d]jimidazole-6-carbonitrile hydrochloride;

2-((3R4R)-3-anmuno-4-fluoropiperidin- 1 -y D- L -({6-(triftuoromethy Dpyridin-3-y Dethy -1 H-
benzold]imidazole-5~carbonitrile hydrochloride;

(8)-3-(2-((3R 4R)-3-amino-4-fluoropiperidin- | -y 1)-5,6-difluoro- | H-benzofd jimidazol- -y 1)-1 -

methylpyrohidin-2-one;

34
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(R)-3-(2-((3R 4R})-3-amino-4-fluoropiperidin- -y 1)-5,6-difluoro- I H-benzo|d fimidazol-1-y -1 -
methylpyrrohidin-2-one;

(8)-3-(2-((3R 4R)-3-amino-4-fluoropiperidin- L -y 1}-5,0-difluoro- 1 H-benzo|dimudazol- 1-y13-1 -(4-
chloropheny Dpy rrolidin-2-on¢;

5 (R)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difluoro-1 H-benzo{d jimidazol-1-vy [)~1-(4-

chloropheny Bpyrrolidin-2-one;

2-((3R,4R)-3-aminc-4-flucro-1 -piperidiay -1 -{((5-cyano-Z-pyraziny Dmethy -1 H-benzimidazole-
6-carbomtrile;

2-{(3R.4R)-3~amino-4-fluore-1-piperidiny H-1-((5~cvanc-2-pyrazinyhmethy D~ H-benzimidazole-

10 S-carbonitrile;

5-{(2-((3R, 4R )-3-ammo-4-fluoro-1-piperidiny -4, 6-difluoro- 1 H-benzinudazol- -y Dmethy 13- 2-
pyrazinecarbonitrie;

5-((2~((3R,4R)-3-amino-4-tluoro- L -piperidiny [)-3, 7-diflucro- 1 H-benzimidazol- 1 -y Dmethy )-2-
pyrazinecarbonitrile;

15 (35)-1-(1~((5-fluoro-2-pyridiny hmethy1)-1 H-benzimidazol-2-v1)-N-methy -3 -piperidinamine;
(3S)-1-(1-({5-chloro-2-pyndiny methy D- | H-benzimidazol-2-9 H-N-methy l-3-piperidinamine;
6-((1R)-1-(2-{(3S)-3-{methylaming)- I -piperidioy - 1 H-benziraidazol-1 -y Dethy D)-3-

pyridinccarbonitrile;
6-{{(18)-1-(2-((3S)-3-(methylaming)-1 -piperidioy -1 H-benzimidazol-1 -y Dethy )-3-

20 pyrdinecarbomtrile;

(3R 4R)-1-(1-((5-chloro-2-pyrimidiny Dmethy -3, 7-diftucro- | H-benzimidazol-2-y 1y-4-flucro-3-
piperidinamine;

(BR4R)-1-(1-((3-chloro-2-pyrimudiny Dmethy D-4, 6-difluoro-1 H-benzimidazol-2-y1)-4-fluoro-3-
piperidinaming;

25 (3R, 4R)-1-(5,6-diflvworo-1-((I-methyl- 1 H-indazol-4-y ymethy 1)- 1H-benzimidazol -2 -y [)-4-fluoro-

J-piperidinamine;

(3R 4R)-1-(5,6-difluoro-1-(5-quinclinyvlmethy )-1 H-benzimidazol-2-y1)-4-fluoro-3-
piperidinamine;

(B3R, 4R)-1-(3 6-diftucro-1-({IR)-1-(8-quinoliny ljethy 1}-1 H-benzimidazol-2-y1}-4-flucro-3-

30  piperidinamine;

(3R 4R)-1-(5,6-dufluoro- 1-((LS)-1-(8-quinoliny ethy 13- 1 H-benzimidazol-2-v1)-4-flucro-3-
piperidinamine;
(3R 4R)-1-(1-((3-(3~chloropheny)-1, 2-oxazol-5-y ymethy1)-5,6-ditluoro- | H-benzimudazol-2-y 1)~

4-fluoro-3-piperidinamine;
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(3R, 4R)-1-(5,6-diflvworo-1-((I-methyl- 1 H-indazol-7-y ymethy 1)- 1H-benzimidazol -2 -y [)-4-fluoro-
3-piperidinamine;
(3R 4R)-1-(1-(2,6-dichlorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-y [-4-tluoro-3-
piperidinamine;
5 1-(1-azetidiny)-2-(2-((38)-3-(methylamine)-1-pipendiny)-1 H-benzimidazol-1-y1)ethanone;
6-((1R)-1-(4,6-difluoro-2-((4aR, BaR)-hexahydro-2H-pyrido]4,3-b}| L 4]oxazin-6{SH)-y}- 1 H-
benzimidazol-1-yethy)-3-pyvadinecarbonitrile;
O6-((1R)-1-(4,6-difluoro-2-((4aS,8a5)-hexahy dro-2H-pyridof4,3-b}f 1,4 joxazin-6(5H)-y1)-1 H-
bewzimaidazol- 1-y Dethvhi-3-pyridinecarbouttrile;
10 6-((18)-1-(4,6-difluoro-2-((4a5,8a8)-hexahy dro-2H-pyridof4.3-b]{ 1,4 joxazin-6(3H)-y1)-1H-
benzimidazol-1-yDethy D-3-pyridinecarbonitrile;
6-{(18)-1-(4,6-diflucro-2-({4aR 8aR)-hexahy dro-2H-pvrido]4,3-b}{ | 4loxazin-6(5H)-v -1 H-
benzimidazol- 1~y ethvl)-3-pyvridinecarbonitrile;
6-((1R)-1-(5,7-difluoro-2-({4aR 8aR)-hexahy dro-ZH-pyrido{4,3-b}{ | 4joxazin-6(GH)-yD)-1H-
15  benzimidazol-1-yDethyD-3-pyridinccarbonitrile:
6-((IR)-1-(5,7-difbuoro-2-((4a8,8aS)-hexahy dro-2H-pyrido[4,3-b| 1 4 Joxazin-6(SH -y 1)-1 H-
enzimidazol-1-yhethy D-3-pyadinecarbonitrile;
G6-((18)-1-(5,7-difhuoro-2~{{(4a8,8a8)-hexahydro-2H-pyridol4,3-b}{ 1 4 Joxazin-6(3H) -y }- 1 H-
bewzimaidazol- 1-y Dethvhi-3-pyridinecarbouttrile;
20 O-((18)-1-(5,7-diftucro-2-((4aR BaR)-hexahy dro-2H-pvrido[4,3-b}[ 1 4 |oxazin-6(SH)-y -1 H-
benzimidazol-1-yDethy D-3-pyridinecarbonitrile;
2-(2-{(3R 4R)-3-amino-4-fluoro-1-piperidiny )-3,6-difluoro-1 H-benzimidazol-1-y[)-N-
methylacetamide;
2-(2-{(3R,4R)-3-amino-4-fluoro-1-pipenidiny 1)-5,6-difluoro-1 H-benzirmidazol-1-vH-1-(4-
5 morpholmyvliethanone;
2-(2-((3R_4R)-3-amino-4-fluoro- 1 -piperidiny -3, 6-diftuoro-1 H-benzimidazol-1-y - 1-(1 -
pyrrolidiny Dethanone;
2-(2-{(3R 4R)-3-amino-4-fluoro-~1-pipenidiny 1)-5,6-difluorc- 1 H-benzimidazol-1-y N N~
dimethylacetamide;
30 (ZR)-2-(2-((3R 4R)-3-amino-4-fluoro-1-pipendiny1)-5,6-difluoro- | H-benzimidazol-1 -y D-N N~
dimnethylpropanamide;
(25)-2-(2-((3R 4R }-3-amino-4-fluoro- 1 -piperidiny 1}-5,6-difluoro- 1 H-benzimidazol- T-y [-N, N~
dimethylpropanamaide;
2-(2-{(3R,4R)-3-amino-4-fluoro-1-pipenidiny 1)-5,6-difluoro-1 H-benzirmidazol-1-vH-1-(1-

35  pipenidinyDethanone;

36
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2-(2-((3R.4R}-3-amino-4-flooro-1-piperidiny [)-5 6-difluoro-1 H-benzimidazol-1 -y h-N-
ethylacetamide;
E-{{5~chloro-2-pyrimidiny hmethy B-2-((3R_ 4R)-4-fluoro-3-{methy lamino)- L -piperidiny D~ 1 H-
benzimidazole-6-carbonitrile;
5 1-((5-chloro-2-pyrimidinyDmethy D-2~((3R 4 R)~4-fluoro-3~-(methylamino)- 1 ~piperidiny -1 H-
benzimidazole-3-carbonitrile;
2-(2-{(3R 4R)-3-amino-4-fluora-1-pipendiny}-6-chloro- 1 H-benzimidazol-1-y -1 -(1-
azetidiny Dethanone;
2-{2-({(3R.4R)-3-amino-4-fluoro-1-piperidiny 1)-3-chloro- 1 H-benzimidazol~-1-y -1 -(1-
10  azetidinyl)ethanone:
2-((3R,45)-3-amino-4-fluoro-1-piperidiny -1 -(2-(L-azetidiny 1)-2-oxoethy 1)- | H-benzimidazole-6-
carbonitrile;
2-((3R,45)-3-amino~4-fluore-1-piperidiny -1 -(2-(1 -azetidiny 1)-2-oxoethy )~  H-benzimidazole-5-
carbonitrie;
15 (3R 4R)-1-(1-((5-chloropyunudin-2-vDmethy)-6-fluoro-1 H-benzo{djimidazol-2-y1)-4-
fluoropiperidin-3-amine;
(3R 4R)-1-(1-((5-chloropyrimidin-2-yDimethy D-53-fluoro-1 H-benzoldjimidazol-2-y1)-4-
fluoropiperidin-3-amine;
(B3-6-{(2-(3-aminopiperidin-1-y])- 1 H-benzo]djimidazol- 1 -y Dmethy Pmicotinonitrile;
20 (})-3-((2-(3-aminopiperidin-1-y1)-1 H-benzofdimidazol-1 -y DmethyDpicolinonitrile 2,2,2-
trifluoroacetaie;
(F)-1-(1-(Gsoquinclin-7-ylmethyl)-1H-benzof djimidazol-2-v Dpiperidin-3-amine:
{(Ry-1-(3-((} -methy - 1H-indazol-7-y Dmethy -1 H-benzoldimidazol-2 -y Dipiperidin-3-amine;
6-((R)-1-(2-((5)-3-aminopiperidin-1-yI)-1 H-benzo[djimidazol-1-yDethy Dunicotinonitrile
‘5 hydrochloride;
6-{{8)-1-(2-{(8)-3-aminopiperidin- 1y~ H-benzoldjnidazol-1 -y DethyDuicotinonitrile
hydrochloride;
6-({R)~1-(2~({(3R 4R)-3-amino-4-fluoropiperidin-1-v)-1 H-benzo|djimidazol- -
yhethyDnicotinoniirile hydrochloride;
30 O0-((5)-1-(2-((3R, 4R)-3-amino-4-fluoropiperidin-1-y -1 H-benzo|djimidazol-1-
yBethybBucotinonitrife hydrochloride;
6-((R)-1-(2-((5)-3-aramopipendin- I -yl}-1H-benzo|d jimidazol-1 -vhpropy Dnicotinonitrile
hydrochlornide;
6-((5)-1-(2-((S)-3-aminopipendin-1-yl)-1 H-benzojdjimidazol-1-y Dipropy Dnicotinonitrile
35  hydrochloride;
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(3R, 4R)-1-(5,0~diflvworo-1-((5-fluoropyrimidin-2-v Dimethy D~ 1H-benzo[djimidazol-2-v1) -4~
flucropiperidin-3-amine;

3-(1-(2-((3R,4R)-3~amino-4-flucropiperidin- [ -y1)-5,0~difluoro-1 H-benzofdjimidazol- 1 -
yhethybbenzonitrile,

(3R, 4R)-1-(5,6-diflnoro-1-((3-fluoropyrinmidin-2-vmethy )~ 1 H-benzo|djimidazol-2-v1)-4-
fluoropiperidin-3-amine;

(3R.48)-1-(3,6-diflucro- 1-{(5-fluoropyridin-2-yDmethy)- 1 H-benzo[djimidazol-2-y 1)-4-
fluoropiperidin-3-amine;

(3R, 458)-4-fluoro-1-(1-((5-fluoropyrimidin-Z-v hmethy ) -6-(triflocromethyvh-1H-
benzoidjimidazol-2-vpipendin-3-amine,

(3R 4S)-4-fluorg-1-(L-{(5-fuoropyrimidin-2-v Dmethy )-3-(teidfluorome thy -1 H-
bewzoid]imidarol-2-vhpiperidin-3-amiae;

(R)-1-(5,6-ditluoro- | -((3-fluoropyridin-2-y Dimethy D- | H-benzo[djimidazol-2-y -4 4-
diffnoropipenidin-3-aming;

2-(2-{(3R,48)-3-amino-4-fluoropiperidin- 1 -vD)-6-(trifluoromethy -1 H-benzoldjimidazol-1vD-1~
(azetidin-l-yDethan- f-one;

2-(2-{(3R,45)-3-amino-4-fluoropipenidin- 1 -y 1)-3-(rifluoromethy -1 H-benzo{dhmidazol-1-v -1 -
{azetidin-1-yDethan-1-oneg;

2-(2-({3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo{dlimidazol-1-v1)-1-(2,2-
dimethylpyrrolidin-1-ylethan-1-one;

6-((2-((3R,45)-3-amino-4-hy droxypiperidin- -y )-6-fhuoro-1H-benzofdjimidazol- 1 -
vhmethynicotinonitnile;

O0-((2~((3R,45)-3-amino-4-hy droxypiperidin-1-y1)-3-flucro-1H-benzofdjimidazol-1 -
yhmethy Dnicotinonitrile;

4-((R)-1-(2~((8)-3-aminopiperidin- 1 -y1)-1H-benzo[d jimidazol-1 -vDethyl)benzonitrile
hydrochloride;

4-((8)-1-2~((8)-3-aminopipendin-1 -vD-1 H-benzo[djinudazol-1-y Dethyhbenzonitrile
hydrochloride;

(8)-4-({2-G-aminopiperidin- -y 1}-1H-benzofd]imidazol- I -y Dmethy -3 -fluorchenzonitride
hydrochlornide;

{8)-1-(1-{(4-chlorobenzy )-1 H-benzo[djimidazol-2-y Dpiperidin-3-amine hydrochloride;

4-((R)-1-(2~((3R,45)-3~amino-4-fluoropipernidin- 1 -vD)-1 H-benzo{djimidazol- 1~
yvhethyDbenzonitnle hydrochloride;

4-((S)-1-(2-((3R,45)-3-amino-4-flucropiperidin-1 -y D-1 H-benzo{dmidazol-1-

yvhethyhbenzonitrile hydrochlonde;
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4-((R)-1-(2~((3R,4R)-3-amino-4-fluoropipendin- 1 -y )~ 1H-benzo|djimidazol- 1 -
yvhethyhbenzoniinle hydrochloride;

4-({8)~1-(2~((3R,4R)-3-amino-4-flucropiperidin-1-y -1 H-benzo[dfimidazol-1-
yBethybBbenzonitrile hyvdrochionde;

(8)-4-((2-(3-amunopiperidin-1-yD)-1H-benzo|d]imidazol- 1 -yDmethyl)-3-chlorobenzonitrile
hydrochloride;

(3R 4R)-1-(1-{((1R)-1-(Z 4-dichlorepbenyhethy D)-5,6-diflucro-1 H-benzimidazol-2-y1}-4-flucro-3-
piperidinamine;

(BR4R)-1-(1-((18)-1-(Z,4-dichloropheny hethy -3, 6-diflacro-1 H-benzimidazol-2-y1j-4-flucro-3-
piperidinamine;

(3R 4R)-1-(1-((1 R)-1-(Z-chloropheny Dethy - 3, 6-difluoro- | H-benzimidazol-2-y -4 -fluoro-3-
piperidinamine,

(BR4R)-1-(1-((15)-1~(2~chlorophenyDethy 1)-5,6-difluoro- | H-benzimmidazol-2-y H-4-fluoro-3-
piperidinaming;

(3R 4R)-1-(1-((1R)-1-(3-chlorophenyDethy])-5,6-difluoro-1H-benzinmidazol-2-y D)-4-fluoro-3-
piperidinarming;

(3R.4R)-1-(1-((18)-1-(3-chlorophenylethy 1)-3 6-difluoro-1 H-benzimidazol-2-v1)-4-flucro-3-
piperidinamine;

(BR4R)-1-(1-((1R)-1-(2.5-dichloropheny Dethy h-5,6-difluorc- 1 H-benzimidazol-2-y ) -4-fhuore-3-
piperidinamine;

(3R 4R)-1-(1-((18)-1-(2,5-dichloropheny Dethy -5, 6-diflvoro- 1 H-benamamidazol-2 -y 1)-4-{tuors-3-
piperidinamine;

(B3R 4R)-1-(1-((1R)-1-(2,4-difluorophenyDethy [)-3, 6-difluoro-1H-benzimidazol-2 -y 1)-4-fluoro-3-
piperidinaming;

(BR4R)-1-(1-((18)-1-(2,4-difluoropheny Dethyl)-3, 6-difluoro- | H-benzimidazol -2 -y [)-4-fluoro-3-
piperidinarming;

(3R 4R}-1-(1-((1R)-1-(3,4-dichlorophenvhethyD)-5,6-difluoro-1 H-benzimidazol-2-y 1}-4-fluoro-3-
piperidinamine;

(BR4R)-1-(1-((18)-1-(3,4-dichloropheny hethy -3, 6-diflacro-1 H-benzimidazol-2-y1j-4-flucro-3-
piperidinamine;

(3R 4R)-1-(1-((1R)-1-(2,3-ditluoropheny Dethy -5, 6-difluoro- 1 H-benmamidazol-2 -y 1)-4-{tuors-3-
piperidinamine;

(BRA4AR)-1-(1-((15)-1-(2,5-ditluoropheny Dethv])-3, 6-difluoro-1 H-benzimidazol-2-y1)-4-fluoro-3-

piperidinaming;
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(3R, 4R)-1-(5, 6-diftuoro- L-{(1R)- L -{4-(rifluoromethy Dpheny Dethy - H-benzinndarzol-2-y 13-4 -
fluoro-3-piperidinamine;
(BR.4R}-1-(5,6-diftuoro-1-((1 R)-1-(4-(irifluoromethoxy jpheny Dethy 13- 1 H-benzimidazol-2-v D-4-
fhuoro-3-piperidinarine;
5 (3R, 4R)-1-(1-(5-chloro-2-(trifluororacthoxy)benzyl)-5.6-difluoro- 1 H-benzinudazol-2-y1)-4-
fluoro-3-piperidinamine;
(3R ARY-1-05,6-diftuore-1-(4-(1 H-1.2 4-triazol-1 -vhibenzy 1)-1 H-benzimidazol-2-y1)-4-fluoro-3-
piperidinamine;
2-{(2-{(3R,4R}-3~amino-4-fluorc- 1 -piperidiny -3, 6-difluoro- 1 H-benzimidazol-1 -y hragthy 1) -5~
10 chiorobenzonitrile;
(3R 4R)-1-(1-(2 4-dichlorobenzy])-3.6-difluoro-1 H-benzimidazol-2 -y D-4-fluoro-3-
piperidinamine,
4-((2~((3R,4R)~3-amino-4-fluoro- | -piperidiny [}-3,6-difluoro-1 H-benzimidazol-1 -y Dmethy [)-3-
(difluoromethoxy)benzonitrile;
15 (3R, 4R)-1-(1-(2,5-dichlorobenzyl)-3,6-difluoro-1 H-benzimaidazol-2-vD)-4-fluoro-3-
piperidinarming;
(B3RAR1-(-(4-(3, 1-diffuorocthy Dbenzy])-3,6-difluoro- 1H-benzimidazol-2-vi-4-fluoro-3-
piperidinamine;
4-{(2-((3R,4R)-3-amino-4-fluoro- 1 -piperidiny1)-5 6-difluoro-1 H-benzimidazol-1 -y Dmethy 1)-2-
20  methylbenzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidiny 1)-3, 6-difluoro- 1 H-benzinundazol- -y Dmethy 13- 2-
chlorobenzonitrile;
2-((2~((3R,4R)~3-amino-4-fluoro- | -piperidiny [}-3,6-difluoro-1 H-benzimidazol-1 -y Dmethy [) -4~
chlorobenzoniirile:
25 (3R 4R)-1-(1-(2-(diffuoromethoxy )benzy -3, 6-diftucre- 1 H-benzimidazol-2 -y 1)-4-fluore-3-
piperidinarming;
(3R 4R)-1-(1-(3-chloro-4-fluorobenzy 1)-3,6-diftluorc-1H-benzimidazol-2 -y 1)-4-fluoro-3-
piperidinamine;
(B3R 4R)-1-(1-(4-chlore-2-methoxybenzyl)-5,6-difluoro- L H-benzimidazol-2 -y -4-fluore-3-
30  piperidinamine;
(3R 4R)-1-(1-(2 4-difluorobenzy 1)-5,6-difluoro- 1 H-benzimidazol-2-y 1)-4-fluoro-3-
piperidinamine;
(3R 4R)-1-(5,6-diftucro-1-(2-(rifluoromethy lbenzy )~ 1 H-benzimidazol-2-y D-4-fluoro-3-

piperidinaming;
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2-((2-((3R,4R)-3~amino-4-fluoro-1 -piperidiny1)-5,0~difluoro-1 H-benzimidazol- 1 ~
yhmethybenzonitrile;

(3R,4R)-1-(1-2-chlorobenzy -5, 6-diftuoro-1 H-benzimidazol-2-y1-4-fluoro-3-piperidinamine;

(3R 4R)-1-(1-(Z-chloro-4-fluorcbenzy -3, 6-diftuoro- 1 H-benzimidazol-2-y 1j-4-{tuorp-3-

5  pipendinamine;

(B3R, 4R)-1-(5,6-diftacro- I -(4-fluoro-2-(triftuoromethy Bbenzy - L H-benzimidazol-2-y -4-fluoro-
3-piperidinamine;

(3R ,4R)-1-(1-(3 4-difluorobenzyl)-5,6-difluoro-1 H-benzimidazol-2-y 1)-4-fluoro-3-
piperidinamine,

10 (3R 4R)-1-(1-(4-chloro-2-fluorobenzy 1)-3,6-diftuorc-1H-benzimidazol-2 -y 1)-4-fluoro-3-

piperidinamine;

(3R, 4R)-1-(1-(3.4-dichlorobenzy )-5,6-difluoro-t H-benzimidazol-2-y H-4-fluoro-3-
piperidinamine;

(3R AR)-1-(§ ~(4-chloro-3-fluorchenzy -3, 6-difluoro- 1 H-benzimidazol-2-y D-4-fluoro-3-

15  piperidinamine;

(B3R, 4R}-1-(5,6-diftocro- 1-(4-(influoromethy Dbenzy -1 H-benzimidazol-2-y D-4-fluoro-3-
piperidinaming;

(3R, 4R} 1-(5  6-diftuoro- L -{(4-(rifluoromethoxy Yhenzy - H-benzimidarzol-2-y -4 -fluoro-3-
piperidinamine,

20 (B3R 4R)-1-(1-(4-(diftucromethy Dhbenzyl)-5,6-ditluoro- | H-benzimidazol-2-y1)-4-tluoro-3-

piperidinamine;

(3R, 4R)-1-(5,6-difluoro-1-(3-(rifluoromethoxy Ybenzyl)-1 H-benzimidazol-2-y1)-4-fluoro-3-
piperidinamine;

(3R AR 1-05,6-diftuore-1-(3-(trifluoromethy Dbenzy)- 1 H-benzimidazol-2-y P-4 -fluoro-3-

‘5 piperidinamine;

3-{(2-((3R,4R)-3-amino-4-fluoro- L-piperidiny [)-3,6-diffuoro- 1 H-benzimidazol- 1 -
yhmethyvbenzonitrile:

(3R.4R)-1-(1-(3-chlorobenzy )3, 6-diftuoro-1H-benzimidazol-2 -y 1)-4-fluore-3-piperidinamine;

(8)-1-(1-(4-flucrobenzy -1 H-benzo[dhimidazol-2-vhpipendin-Z-amine;

30 (8)-1-(1-(4-(1,2 4-oxadiazol-3-yDbenzy -1 H-benzo|d}imidazol-2-y hpiperidin-3-amine;
{(R)-1-(1-(d-(methvisutfony hbenzy D-1H-benzofd imidazol-2-y Dpiperidin-3-amine;
(F)-1-(1-(4~(1H-1,2,4-riazol- 1 -y Dbenzyl)-1H-benzo|d jinudazol-2 -y Dpiperidin-3-amine:
(})-2-((2~(3-aminopiperidin-1-y1)-1 H-benzofdjimidazol-1 -y Dimethyhbenzonitrile;
{(R)-1-(1-(2,6-dichlorobenzy -1 H-benzo{dhmidazol-2-vhpipendin-Z-aming;

35 (R)-1-(1-(2~chlorobenzyly-1H-benzofdjimidazol-2 -y Dpiperidin-3-amine;
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(R)-1-(1-(d~(rifluoromethyDbenzy D-1 H-benzo|d jimidazol-2-y hpiperidin-3-amine;
(- 1-(1-(4-(rifluoromethoxy Yoenzy 1)- 1 H-benzofdjimidazol-2-yDpipenidin-3-amine;
(R)-1-(1-(4-chlorobenzyl)-1H-benzofdjimidazol-2-y Dpiperidin-3-amine;
{R)-1-(1-(3-chlorobenzy}-1 H-benzofdlimidazol-2-y Dpiperidin-3-aming;
5 (By-1-(1-(4-(1,1-difluoroethy hbenzy D)-1H-benzo|d imidazol-2 -y Dpiperidin-3-armine;
{(F)-2-(4-((2-(3-aminopiperidin- 1 -y Dy-1H-benzo[d}imidazol- 1 -y Dmethy Hpheny1)-2-
methyipropanenitrile;
(R)-1-(1-(4~(difluoromethylybenzy 1}-1 H-benzofd jimidazol-2 -y Dpiperidin-3-amine;
(B3-4-{(2-(3-aminopiperidin-1-v1)- 1 H-benzofd jimidazol- T -y Dmethyl-N-methy lbenzamide;
10 (R)-4-((2-(3-amunopiperidin-1-v1)-1 H-benzofd imidazol-1 -y lmacthyl)-3-fluorobenzonitrile;
{(R)-2-(4-((2-(3-arunopiperidip- | -y D-1H-berzo[dhimidazol- -y DmnethvDphenoxy yacetonitrde;
(B)-4-{(2-(3-aminopiperidin-1-yv])- 1 H-benzoldjimidazol- 1 -y Dimethy -N, N-
dimethylbenzenesulfonamide;
{(R)-1-(1-{(4-methylbenzy D-1H-benzo{dhimidazol-2-yDpipenidin-3-aming;

15 (Ry-1-(1-{(4-fluorobenzyl)-1 H-benzo|djimidazol-2-yDpiperidin-3-amine;

(F)-E-(1-({ P -methy - 1 H-ndazol-7-vDrethy - 1 H-bernzofdhimidazol-2 -y Dpiperidin-3-amine;
{(R)-1-(1-(2, 4-didbuorchenzyl)- 1 H-benzo[dimidazol-2-y Ypiperidin-3-amine;
(R)-1-(1-(3,4-diftworobenzyl)- 1 H-benzo|d|imidazol-2-y piperidin-3-amine;
(B-1-(1-(4-chloro-3-flucrcbenzyl}-1 H-benzofdlimidazol-2-ypiperidin-3-arnine;

20 ()-1-(1-((3-(3-chlorophenyyisoxazol-5-yDimethy -1 H-benzo|dlimidazol-2-y Dpiperidin-3-amine;
{R)-1-(1-(3-chloro-4-methoxy benzy -1 H-benzofdjimidazol-2-y Dpipendin-3-amine;
(R)~4-((2-(3-aminopiperidin-1-v1)-1H-benzofd jimidazol-1 -y Dmethy)-3-chlorobenzonitrile;
(R)-1-(1-(2 4-dichlorobenzy -1 H-benzo|d}imidazol-2-y Dhpiperidin-3-amine;
{R)-4-((2-(3-aminopiperidin- 1 -y -1 H-benzofdimidazol-1 -y Draethy -3 -methoxvbenzonirie;

‘5 (R)-2-((2-(3-aminopiperidin- 1-y1)-1H-benzo[d jimidazol-1 -yDmethy)-3-chlorobenzonitrile;
4-((R)-1-(2-((R)-3-aminopiperidin-1-y -1 H-benzofdjimidazol- 1 -yvethy hbenzomirile:
4-(1-(2-((S)-3-aminopiperidin-~1-v1)-1 H-benzo[d limidazol- 1 -vDethy Dbenzonitrile;
(R)-3-((2-(3-aminopiperidin- 1-y1)-1 H-benzofdjimidazol-1 -yDmethyhbenzonitrile;
4-{(2-{(3R.45)-3-amino-4-flucropiperidin-1-y[3-6-chloro~-1 H-benzo{d}imidazol-1-

30  yDmethyDbenzonitrile hydrochloride;

(3)-4-((2-(3-anmunopipenidin- 1 -y h-6-methoxy - 1 H-benzofd Jinndazol - 1-y Dmethy Dbenzonitrile
hydrochloride;
4-((2~((3R,45)-3~amino-4-fluoropiperidin- 1 -vD)-6~methoxy - 1 H-benzo[d imidazol-1 -

yvhmethyDbenzonttrile;
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(8)-4-{(2-(3-aminopipendin- 1 -y[}-3-methoxy -3H-imidazof4,5-b]pyridin-3-yDmethy Dbenzonitrile
hydrochloride;

(R)-4-((2-(3-amino-4,4-difluoropiperidin- 1 -y )-6-chloro-1 H-benzo|dimidazol- 1 -
ybhmethy Dbenzonitrile;

(R)-4-((2-(3-amino-4,4-difluoropipendin-1-yDh-6-methoxy-1H-benzo|djumidazol- 1 -
yhmethyvDbenzonitrile;

{R)-4-((2-(G-amino-4, 4-diflocropiperidin- 1 -vh-4-chloro- 1 H-benzo|d}imnidazol- 1 -
yhmethyjbenzonitrile;

4-{(2-{(3R.4R)-3~amino-4-fluoropiperidin-1 -ylj-4-chlore- 1 H-benzo{djinudazol-1-
yhmethyvbenzonitrile:

4-((2-((3R 45)-3-amino-4-fluoropiperidin- 1 -y [)-4-chloro-1H-benzo{dhimidazol- 1 -
yhmethybenzonitrile;

(R)-4-((2~(3-amino-4,4-diffuoropipenidin-1-y H-4-methoxy- 1 H-benzo[djimidazol- I -
yvhmethyDbenzonttrile;

4-((2-((3R.4R)-3~amino-4-fluoropiperidin- | -yl)-4~methoxy -1 H-benzo|djimidazol-1 -
yhmethyvDbenzonitrile;

4-((2-{(3R,4R)-3-amino-4-flucropiperidin-1-yD)- 1 H-trmidazo{4, 5~c jpyridin-1-
yhmethyjbenzonitrile;

4-{(2-{(3R.4R)-3~amino-4-fluoropipendin- 1 -yl)-3H~imidazo{4,5-c jpyndin-3-
yhmethyDbenzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoro-1 -piperidiny D-6-cthoxy - | H-benzimidazol- 1 -
vhmethybenzomnitrile;

4-((2~((3R,45)-3~amino-4-fluoropiperidin- 1 -vD-1H-imidazo[4,5-blpyridin- i -
yvhmethyDbenzonttrile;

4-((2-((3R)-3-amine-4,4-difluoro- L -piperidiny [)-6-fluoro- 1 H-benzimidazol-1 -
yhmethyvDbenzonitrile;

4~((2~((3R,4R)-3-amino-~4-{lucropiperidin-1-vi)~1 H-imidazo{ 4, 5-bipvridin-~1-
yhmethyjbenzonitrile;

(8)-4-({2-(3-aminopiperidin-t -yI}-4-chloro- 1 H-benzofd]imidazol- I -y Dmaethy Dbenzoniirile 2.2.2-
triftuorcacetate;

{8)-4-((2-(3-amipopipenidin-1-y}-3H-1imidazof4, 3-blpyridin-3-vDruethy Dbenzonitnle
hydrochloride;

4-((2~((3R,4R)-3-amino-4-fluoropiperidin-1 -y [)~6-chloro~ 1 H-benzo{djimidazol-1 -
yhmethy Dbenzonitrile hydrochloride;

(8)-4-((2-3-aminopipendin-1 -y[}-6-chloro- 1H-benzofdjimidazol- I -y imethyDbenzonitrile;
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(8)-4-((2-3-aminopipendin-1 -y}-3-chloro- 1H-benzofdjimidazol- I -y methyDbenzonitrile;

(- 1-(2-((S)-3-aminopiperidin- -y -1 H-benzo{d jimidazol-1-v1}-2 3-dibydro-1 H-indene-3-
carbomtrile;

{(8)-1-2~((8)-3-aminopiperidia- L -y )-1 H-benzo[dlimidazol-1-y1}-2 3-dihy dro- 1 H-indene-3-
carbonitrile;

(B3R, 4R}-4-Thuoro-1-(L-{(5-methoxypyridin-2-y hmethy])- EH-benzofdjimudazol-2-y Dpiperidin-3-
amine;

1-(2-2<((3R,4R)~3-amino-4-fluoropipendin- 1 -v}~3,6-difluoro-1 H-benzo|djimidazol-1 -
yvhacetylazetidine-3-carbonitnile;

2~(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo|djimidazol- 1-v1)-1-(3-
(tert-butoxy yazetidin-1-yDethan-1-one;

2-(2-({3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo{dlimidazol-1-v1)-1-(3,3-
difluoroazetidin-1 -y)ethanone;

2-(2-{(3R 4R)-3-amino-4-fluorapiperidin-1-y1)-3,6-difluoro-1 H-benzo{dlimidazol-1-vH-1-(3-
isopropylazetidin-1-yethanone;

2-(2-((3R_4R)-3-amimo-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo[dhmidazol- 1-v1)-1-(6,6-
diffuoro-2-azaspiro]3. 3theptan-2-vhethanone;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difhuoro-1 H-benzo[d}limidazol- 1-y 1)-1-(7-oxa-
2-azaspiro]3. 5inonan-2-yDethanone;

(R)-6~((2~(4,4-difuoro-3-(methylaminoypiperidin- L -y 1)-6-fluoro- 1 H-benzo[dhimidazol-1-
yBmethy Dnicotinonitrile;

(B)-6-((2-(4,4-difluoro-3-((2-hy droxyethy hanuno)piperidin-1-y1)-6-flucro-1 H-benzofd limidazol-
1-vDmethy Dnicotinonitrile;

{S3-0-{(2-(3-aminopipendin- 1-y}-1H-benzofdjimidazol- -y DmethyDmicotinic acid;

(8)-6-((2-(3~aminopipendin- | -yD)-1H-benzo|d]imidazol- 1 -y Dmethy Dnicotinamide;

6-{(2-((3R,4R)-3-amino-4-fluoropipendin- I-y -1 H-benzo[dhmidazol- -y DmnethyvDnicotinamide;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo|d}imidazol- 1-vDacetic
acid;

6-{(R}-1-(4,6-diffucro-2-((3R 4R )-4-flucro-3-(methviamine)piperidin-1-y1)-1H-
benzo{djimidazol- 1~y ethvhnicotmonitrile;

O-((S)-1-(4,6-difluoro-2-((3R 4R)-4-fluoro-3-(methylamino)piperidin- -y -1 H-benzo[d]imidazol-
I-yDethy Dnicotinonitrile;

O-((R)-1-(5,7-diftuoro-2-((3R 4R)-4-fluoro-3-(methylamino)piperidin- 1 -y 1)- 1 H-

benzoidlimidazol-1-vhethyDnicotinonitrile; and
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6-((S)-1-(5,7-difluoro-2-((3R, 4R )-4-fluoro-3-(methylamino)piperidin- | -y1)-1H-benzofdjimidazol-
I-vhethyDnicotinonitrile.
In another aspect of the thirty eighth embodiment, the invention provides compounds of the first

embodiment 1n which the compound is recited in the below Table A-1:

TABLE A-1

2-{(2-((3R.4R})-3-amino-4-flucropipendin- } -y [)-6-fluoro- 1 H-benzo{d}pmidazol-1 -
yhmethyDpyrimidine-5-carboniirile:

2-((2-((3R 4R)-3-amino-4-fluoropiperidin- 1 -y D-5-fluoro-1 H-benzo{dhimidazol-1-
yhmethyDpyrumidine-3-carbonitrile;

(3R,4R)-4-fluorp-1-(6-fluore-1 -((S-methoxypyrimidin-2-y methyD- 1 H-benzo [ d}imidazol -2~
yBpiperidin-3-aming,;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y h-6-tluoro- | H-benzofd imidazol-1 -y 1)-N-methy [-N-
(2,2, 2-triflporocthy Dacetamide;

(3R 4R)-4-fluoro- 1-(5-fluore-1-{(S-methoxypyrimidin-2-y Hraethy - 1 H-benzoid]imidazol-2-
yvhpiperidin-3-amine;

2-(2-((3R_4R)-3-ammo-4-fluoropiperidin-1 -y1)-4-cyano-6-fluoro- 1 H-benzofdjimidazol- 1-vD-N-
methyl-N-(2,2,2-irifluoroethy Dacetamide;

2-2-((3R 4R)-3-amno-4-fluoropiperidin- 1 -y 1)-6-methoxy-1 H-benzo[dfimidazol- 1y D-N,N-
dimethylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3-methoxy-1 H-benzo[dimidazol- 1-y )-N-methy -
N-(2,2,2-tnfluoroethy Dacetamide:;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-5-methoxy-~1 H-benzo|djimidazol~1-yD-N,N-
dimethylacetamide:;

6-({2-((3R4R}-3-amino-4-methoxypiperidin-1 -y1}-0-flucro- 1 H-benzofd]imidazol-1 -
yvhmethy Unicotinomitrile;

6-{(2-{(3R 4R})-3-amino-4-fluoropipenidin- 1 -y h-6-fluoro-4-methoxy - 1 H-benzofdlimidazol-1 -
yhmethynicotinonitrile;

6-((2-((3R,4R)-3-amino-4-flocropiperidin-1 -y Dh-5-(rifuoromethyl)-3H-1midazof4, 5 -blpyridin-3-
vhmethynicotinonitnile;

(B3R 4R)-1-(1-((3-chloropyrimidin-2-y Dimethy])-6-fluoro-1 H-benzo]dimidazol-2-v1)-4-~
methoxypiperidin-3-amine;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y )-6-bromo-~1 H-benzo|djimidazol- 1 -y1)-1-(azetidin-
I-yDethan-1-one;

(3R 4R}-1-(1-{(5-chloropyrinaidin-2-y hmethy)-6-fluoro-1 H-benzo|djimidazol-2-v1) -4~

methoxypiperidin-3-amine;
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2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y H)-6-flnoro- I H-benzofd jimidazol- 1 -y1)-N-methy [-N-
(2,2, 2-trifluoroethy Dacetamide;

O~((2~((3R,4R)-3-amino-4-flucropiperidin-1-y)-3-(rifluoromethy)- 1 H-imidazo[ 4, 5-bjpynidin- 1 -
yBmethy Dnicotinonitrile;

2-(2-{(3R 4R)-3-amince-4-fluoropiperidin-1~-y H-6-(irifluoromethy -1 H-benzo{ djlimudazol-1-vi)~1-
morpholinocthan--one;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin- 1 -y -5 -fhioro- tH-benzofd fimidazol- 1 -y -N-methy I-N-
(2.2 2-wifluorcethy Dacetamide;

2-{2-({3R.48)-3-amino-4-fluoropiperidin-1-y1)-6-chioro-1H-benzofdjimidazol-1-y1)-N,N-
dimethylacetamide;

2-(2-((3R 48)-3-amino-4-fluoropiperidin-1-y1)-6-flucro- | H-benzo[djimidazol- 1 -y1)-N-methy]-N-
(2,2, 2-trifluoroethy Dacetamide;

O~((2~((3R,45)-3-amino-4-methoxypiperidin-1 -yD)-6-fluoro- 1H-benzofd|imidazol-1 -
yhmethy Dnicotinonitrile;

2-(2-{(3R,48)-3-amino-4-fluoropiperidin- 1 -vD)-6-(trifluoromethy -1 H-benzoldjimidazol-1vD-1~
morpholinocthan--one;

{R)-2-(2-(3-aminc-4.4-difluoropiperidin- -y 1)-6-fluore-1H-benzofdjimidazol- -y -N-methy I-N-
(2.2 2-wifluorcethy Dacetamide;

2-(2-({3R.48)-3-amino-4-fluoropiperidin-1-y1)-6-fluore- 1 H-benzofd limidazol- 1 -yD-N-methy I-N-
(2,2, 2-ifluorocthy Dacetamide;

(3R, 45)-1-(1 -((5-chloropyrimidin-2-y hmethy])-6-flocro- 1 H-benzofdjimidazol-2-y 1)-4-
methoxypipendin-3-amine,

2-(2-((3R,4R)-3-amino~4-fluoropiperidin-1 -y D-0~(trifluoromethoxy )~ 1 H-benzo{d imidazol- 1 -y D~
N, N-dimethylacetamide;

2-(6-fluore-2-((3R 4R )-4-fluoro-3-(methylanuno)piperidin-1 -~y -1 H-benzofdimidazol-1 -y I)-N-
methyvl-N-(2,2 2-triffuoroethy Dacetamide;

2-(2-((3R_4R)-3-amino-4-fluoropiperidin-1-v)-3-bromoe-1H-benzo{djimidazol- 1-v)- 1 -(azetidin-
I-yDethan-1-one;

2-{2-({3R.48)-3-amino-4-fluoropiperidin-1-y1)-5-chioro-1H-benzofdjimidazol-1-y1)-N,N-
dimethylacetamide;

2-(6-fhuoro-2-(1,7-diazaspirof4. 5 ldecan-7-y1)-1 H-benzoldjimidazol- 1 -y D-N-methy l-N-(2,2,2-
triffuoroethy Dacetamide;

2-(2-((3R,4R)-3-amino~-4-fluoropiperidin-1 -y D-5~(trifluoromethy -1 H-benzo{djimidazol- 1 -y1)-1~

morphohinoethan-1-ong;
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2-(2-{(3R 4R)-3-amino-4-flucropiperidin-1-y - 5-(irifluoromethoxy )- 1 H-benzo{d limidazol- 1~y )~
N, N-dimethylacetamide;

2-(2-((3R,4R)-3-amino~-4-fluoropiperidin-1 -y D-5~(trifluoromethoxy )~1 H-benzo{d midazol- 1 -y D)~
-morpholinocthan- 1-one;

6-((2-((3R.4R)-3-amino-4-fluoropipendin- 1 -y D-3-fluoro-7-methoxy- 1 H-benzo|djimidazol-1 -
yhmethyDnicotinonitnle;

(3R.48)-1-(1 -((5-chloropyrimidin-2-vhmethy )-3-fluoro-1 H-benzofdjimidazol-2-y 13-4~
methoxypiperidin-3-amine;

2-(2-({3R.48)-3-amino-4-flucropiperidin- 1 -v1}-5-(trifluoromethy I3~ H-benzo{d}imidazol-1 -y -1~
morpholinocthan-1~one;

2-(5-fluoro-2-((3R 4R )-4-fluoro-3-(methylanuno)piperidin-1 -y -1 H-benzofdimidazol- 1 -y [-N-
methyl-N-2.2.2-trdluorcethy Hacetamide,

2-(2-(3-amino-4-methylpyrrobidin-1-y 1)-6-fluoro-1 H-benzo[d jimidazol-1 -y 1)-N-methy [-N~(2,2 2~
trifluoroethy Dacetamide;

2-(2-((3R,4R)-3-amino-4-hydroxypipenidin- [ -yD-0~fluoro~1 H-benzoldjimidazol-1 v D-N-methyl-
N-(2.2.2-triftuorocthy Dacetamide

{R)-2-(2-(3-aminc-4.4-difluoropiperidin-t-y1)-5-fluore-1H-benzofdjimidazol- -y -N-methy I-N-
(2.2 2-wifluorcethy Dacetamide;

2-(2-({3R.4R)-3-amino-4-methoxy pipendin- 1 -vD)-3-fluorc-1 H-benzo{djimidazol- 1-y h-N-methyl-
N-(2.2,2-rifluorocthy Dacetamade;

2-2-((3R)-3-amino-4-hy droxypiperidin- -y [)-S-fluoro- [ H-benzofdinudazol- 1 -y D-Nemethy I-N-
(2,2 2-rifluoroethy Dacetamide;

2-(2-((3R,4R)-3-amino~4-methoxy piperidin-1 -y [)-6-fluoro-1 H-benzo[dimidazol- 1-y )-N-methy -
N-{2,2,2-iriftuorcethyacetamide;

2-2-3~(aminomethy D)-3-fluoropyrrolidin-1 -y1)-6-fluore- 1H-benzo{djimidazol- 1 -y )-N-methyl-N-
(2,2, 2-triflporocthy Dacetamide;

2-(2-(3-(aminomethy D-3-fluoropyrrolidin-1-y1)-3-flucoro-1H-benzo{djimidazol- 1 -y1)-N-methyl-N-
(2.2 2-wifluorcethy Dacetamide;

2-{6-fluore-2-((4aR . 8aR)-hexahydro-2H-pyridof4.3-bi{ 1. 4joxazin-6(3H)-v1)-1H-
benzo{d jimidazol- 1~y j-N-methy-N-(2 2 2-rifluorcethy acetamide;

(3)-2-(2-(3-aminopyrrolidin-1-yDH-6-flooro- 1 H-benzo[dhmidazol- 1-v1)-N-methy - N-(2,2,2-
triffuoroethy Dacetamide;

(R)-2-2-G-ammopyrrolidin- [ -y )-6-fluoro-1 H-benzo|dfimidazol-1-vD-N-methyl-N-(2,2,2~

trifluoroethy Dacetamide;



(S)-2-(2-(3-(aminomethyl)pyrrolidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-yl)-N-methyl-N-
(2,2,2-trifluoroethyl)acetamide;
2-(6-fluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzo[d]imidazol-1-yl)-N-methyl-N-(2,2,2-trifluoroethyl)acetamide;
2-(5-fluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(5H)-yl)-1H-
benzo[d]imidazol-1-yl)-N-methyl-N-(2,2,2-trifluoroethyl)acetamide;
(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-
yl)piperidin-4-ol;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-6-chloro- 1H-benzo[d]imidazol-1-yl)-1-
morpholinoethanone;
(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-
yl)piperidin-4-ol;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-yl)-1-
morpholinoethanone;
(3R,4R)-1-(1-((R)-1-(5-chloropyrimidin-2-yl)ethyl)-5,6-difluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-(trifluoromethyl)- 1H-imidazo[4,5-b]pyridin-1-
yl)methyl)nicotinonitrile;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-y1)-N-
methyl-N-(2,2,2-trifluoroethyl)acetamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-y1)-N-
methyl-N-(thiazol-2-yl)acetamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol- 1 -y1)-N,N-
dimethylacetamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-6-fluoro-1H-benzo[d Jimidazol-1-yl)-1-(azetidin-1-
yl)ethan-1-one;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(3-
(trifluoromethyl)piperidin-1-yl)ethan-1-one;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(6,7-
dihydrothieno[3,2-c]pyridin-5(4H)-yl)ethan-1-one;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol- 1 -y1)-N,N-
dimethylacetamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(2-

methylmorpholino)ethan-1-one;
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(BR4R)-1-(1-((R)-1-(5-chloropyrimidin-2-yDethy)-3,6-difluoro- 1 H-benzo|dfimidazol-2-v1)-4-~
flucropiperidin-3-amine;

2-(2-((3R 4R)-3-amimo-~4-fluoropiperidin-1 -y1)-3-fluoro-7-methoxy-~ 1 H-benzo{d imidazol-1 -y -
N-methy-N-(2,2, 2-triftucroethy Dacetamnde;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difluoro-1 H-benzo[djimidazol- 1~y 1)~1-
{(azocan-1-yDethan-1-one;

2-(2-{(3R 4R)-3-amino-4-fluorapiperidin-1-y1)-3,6-difluoro-1 H-benzo{dlimidazcl-1-y - 1-(4~
(pyrazin-2-yDpiperazin- {-yljethan--one;

raethyl 1-(2-2-((3R 4R )-3-amino-4-flucropiperidin- 1 -y 1)-3,6-difTuoro-1 H-benzold]imidazol-1-
yhacetyDpiperidine-4-carboxylate;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 19 - 1-(2-
ethy inorpholinoyethan-1-oneg;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y -3 -fluoro- 1 H-benzofd jimidazol-1 -v1)- I ~(azetidin- 1 -
yhethan-1-oae;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1 -y 1)-5,6-difluoro-1 H-benzo{djimidazol- 1~y 1)-N-(1,1~
dioxido-2 3-dihy drothiophen-3-yD-N-phenylacetamide;

2-(2-{(3R 4R)-3-amino-4-fluorapiperidin-1-y1)-3,6-difluoro-1 H-benzo{dlimidazcl-1-y - 1-(4~
methy ipiperidin- I~y jethan- 1-one;

(3R 4R}-4-fhuorc-1-{6-flnoro- I -({(4-methoxypyndin-2-y Dimethy)- 1 H-benzo|d jimidazol-2-
yhpiperidin-3-amine;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 19 - 1-(2-
ethylmorpholinojethan-1~-one;

O~((2~((3R,4R)-3-amino-4-flucoropiperidin-1-y [)-6-(rifluoromethy1)-3H-imidazof 4, 5-bjpyridin-3-
yhmethy Dnicotinonitrile;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-1-y1)- 1 H-benzo[d jimidazol-1 -v1)-1 -(azetidin- | ~yDethan-
i-one;

1-(2-(2~((3R,4R)-3-anmuno-4-fluoropipenidin- 1 -yD)-3,6-diflucro-1H-benzofd]imidazol-1-
yvhacetylypiperidine-2~carboxamide;

2-{2-({3R.4R)-3-amino-4-fluoropiperidin-1-v})-3,6-difluoro-1 H-benzo{dimidazol- 1y 3-N-(1 i~
dioxidotetrahy drothiophen-3-y)-N-(thiophen-2-y lmethy Dacetamide;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin- 1 -y1)-5,6-difhuoro- | H-benzo[domidazol- 1y -1~
{octahydroisoguinolin-2(1H)-viethan-1-ong;

(3R,4R)-4-fluorp-1-(3-fluoro-1 -((4-methoxypyndin-2-y hmethyl)-1 H-benzo[d |imidazol-2 -

yvhpiperidin-3-aring;
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2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-1 -y1}-5,6-difluoro- | H-benzo{djimidazol- 1~y -N-(1, 1~
dioxidoicirahy drothiophen-3-y1)-N-methylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
cyclopropyl-N-(1, 1-dioxidotetrahy drothiophen-3-yDacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1 -y 1)-5,6-difluoro-1 H-benzo{djimidazol- 1~y 1)-N-(1,1~
dioxidotetraby drothiophen-3-vD)-N-cthylacetamide;

4-(2-(2-{(3R,4R)-3~amino-4-fluoropipendin- 1 -y -3, 6-diffucro-1 H-benzo[djimidazol-1 -
vhacetyhpiperazin-2-ong;

2-(2-({(3R.4R)-3-amuno-4-fluoropiperidin-1-y1)-3.6-diftuoro-1 H-benzo{dhimidazol- 1-y1)-1-(4-
(pvrrolidine-1-~carbony Dpiperidin-1-yDethan-1-one;

1-(2-2-((3R,4R})-3-amino-4-fluoropipendin- 1 -y[}-3,6-difluoro-1 H-benzo[djimidazol- 1 -
yvhacetylpipenidine-3-carboxaride;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[djimidazol-1-y)-1-(4~

cyclopropanecarbony Dipiperazin-1-yHethan~1-one;

1-(2-(2~((3R,4R)-3-amino-~4-fluoropiperidin- 1 -vi)~3,6-difluore-1 H-benzo| djimidazol-1-
yhacetyDpipendine-4-carboxamide;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-t-v1)-5,6-difluoro-1 H-benzo|dlimidazol-1-v H-N-(2-
cyanopropan-2-yl)-N-methvlacetamide;

1-(2-(2-((3R,4R)}-3-amino-4-flucropiperidin- I -v)-3,6-difluore-1 H-benzo|djimudazol-1 -vHaceiv -
N-methyIpiperidine-4-carboxamide;

N E 202 (3R 4R 3-3-amino-4-fluoropiperidin- Ly 11-5, 6-difbuore- 1 H-benzofdhmidazol- |-
vhacetyDpipenidin-3-vhacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[djimidazol-1-y)-1-(4~
(piperidine-1-carbonyDpiperidin-1-yDethan-1~-one;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difluoro-1 H-benzo[d}imidazol- 1-y1)-1-(4-
{(azepane-1-carbonypiperidin-1-yhethan-1-on¢;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-~1 -v1)-3,6-difluoro~1 H-benzoldjimidazol~1-vD-N-(1,1-
dioxidotetrahy drothiophen-3-y -N-(2-methoxyethy Dacetanude;

2-(2-({(3R.4R)-3-amino-4-fluoropiperidin-1-v})-3,6-difluoro-1 H-benzo{dimidazol- 1y 13- 1 -{4-(3~
methylpiperidine - ~carbony Dpiperidin-~1 -viethan-1-one;

1-(d-acetylpiperazin-1-y1)-2-(2-((3R 4R)-3-amino-4-fuoropiperidin- 1 -y 1)-3,6-difltuors- 1 H-
benzo{dlimidazol-1-vDethan-1-one;

2-(2-((3R 4R)-3-ammo-~4-fluoropiperidin-1 -y1)-3,6-difluoro~1 H-benzo{dfimidazol~1-y D-N-(1,1 -

dioxidotetrahydrothiophen-3-y i-N-((tetrahy drofuran-2-v Dmethvhacetamide,
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1-(2-2<((3R,4R)~3-amino-4-fluoropipendin- 1 -v[}~3,6-difluoro-1 H-benzofdjimidazol-1 -vDacety )~
MN-isopropy I-N-methy Ipiperidine-4-carboxamide;

2-(2-((3R,4R)-3-amino~4-methoxy piperidin-1 -y [)-6-fluoro-1 H-benzo[dimidazol- 1-y )-N-methy -
N-(2,2,2-tnfluoroethy Dacetamide:;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1 -y 1)-3-fluoro-7-methoxy - 1 H-benzo{d imidazol-1~y 1}~
Ne-methy I-N-(2.2 2-influoroethy Dacetamide:;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin- -y 1)-6-fluore-4-methoxy - | H-benzo|dfumidazol-1-vy -1~
morpholinoethan-~1 -one;

2-(2-({3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3-4lucro-7-methoxy - H-benzo{d midazol-1-v 13- 1-
morpholinocthan-1~one;

{R)-3-(2-((3R 4R)-3-amino-4-fluoropiperidin- L -y 1)-5,6-difluoro- EH-benzo[d i dazol-1-9 B-1 -
cyclopropy ipyrrolidin-2-one;

(8)-3-(2-((3R 4R)-3-amino-4-fluoropiperidin- | -y 1)-5,6-difluoro- | H-benzofd jimidazol- -y 1)-1 -
(tetrahy dro-2H-pyran-4-v1pyrrolidin-2 -one;

(5)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1 -vD)-3,6-difluoro-1 H-benzofdjimidazol-1-yD)- 1 -
cyclopropylpyerolidin-2-one;

{R)-3-(2-{(3R,4R)-3-amino-4-flucropiperidin-t-y1}-5,6-difluoro- L H-benzo|d fimidazcl-1-vB-1-
(tetrahy dro-2H-pyran-4-ypyvrrolidin-2-one;

(3R, 4R)-1-(3 6-diftucro-1-({5-methy lthiazol-Z-vDmethy)- 1H-benzofd imidazol-2-y1)-4-
fluoropiperidin-3-amine;

(3R, 4R)-1-(4,6-diftuoro-1-((S-methyl-1.3 4-thiadiazol-2-y Dmethy -1 H-benzo[djimidazol-2 -y [
4-fluoropiperidin-3-amine;

(B3R 4R})-1-(5,6-diftuoro-1-((5-methyl-1,3 4-thiadiazol-2-y hmethyl)-1H-benzofdjimidazol-2 -y [)-4-
fluoropipenidin-3-amine;

2-(2-{(3R 4R)-3-aminc-4-fluoropiperidin-1-y )-6-(trifluoromethyl)- 1 H-benzo{d}jimidazol-1 -y [)-N-
methyvl-N-(2,2 2-triffuoroethy Dacetamide;

(3R 4R)-1-(1-{(5-chloropyrimaidin-2-yDmethy)-6-fluoro-1 H-imidazo{4,5-bjpyridin-2-v[)-4-
fluoropiperidin-3-amine;

(B3R, 4R)-1-(4,6-diflucro- 1 ({5 -(methylsoHoay Dpyridin-2-yDmethy -1 H-benzo[dhmidazol-2-v1)-
4-fluoropiperidin-3-amine;

(3R 4R)-1-(1((5-(difluoromethy 1)-1,3 4-thuadiazol-2-y Dmethy -4, 6-diftuoro-1H-
benzo{dlimidazol-2-vD)-4-fluoropipendin-3-amine;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1 -y1)-4,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
methyl-N-(2,2, 2-trifluoroethy Dacetamide;
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2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1 -y1)-6-chloro- 1 H-benzofdjimidazol-1-y D-N-methy I-N-
(2,2, 2-trifluoroethy Dacetamide;

(B3R 4R)-1-(1-((3-(diftuoromethy])-1,3,4-thiadiazol-2-yDmethy [)-3, 6-diftuoro- 1H-
benzoldlimidazol-2-yD)-4-flucropiperidin-3-amine;

(3R, 4R)-4-fluoro-1-(6-fluoro-1-({5-racthyl-1,3 4-thiadiazol-2-y macthy D)- 1H-benzo{djinudazol-2-
yhpiperidin-3-amine;

(3R 4R)-1-(5,6-diftuoro-1-{(5-(methylsulfony Ypyridin-2 -y Dmethy -1 H-beazo[dfiraidazcl-2-vy -
4-fluoropiperidin-3-amine;

2-(2-({3R.4R)-3-aminc-4-flusropiperidin-1-y-o-(rifluoromethy - 1 H-benzo{dhmidazol-1-y D)~
N.N-dimethvlacetamide;

(3R 4R)-1-(5,6-ddluoro-1-((3-methylisoxazol-3-y Gmethy - 1 H-benzo[djimidazol- 2-y [ -4-
flucropiperidin-3-amine;

2-2-((3R 4R)-3-amino-4-fluoropiperidin-1-v -4, 6-difluoro-1 H-benzoldhmidazol-1-yD-N N-
dirnethylacetaraide;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y )-6-tluoro- 1 H-benzo[d jimidazol-1-y1)-N,N-
dimethylacetamide:;

(3R AR 1-05,6-diftuore-1-{(S-methyvioxazol-2-y Drnethy D) -1 H-benzo{dimidazol-2-y 13-4~
fluoropiperidin-3-amine;

(3R, 4R)-1-(3 6-diflucro-1-({4-methy lthiazol-Z-vDmethy)- 1H-benzofd imidazol-2-y1)-4-
fluoropiperidin-3-amine;

(3R, 4R)-4-fluoro-1-(G-thuoro- L-{(3-(rifluoromethy 1)- 1.2 4-oxadiazol-5-y hmethy - 1 H-
benzold]imidazol-2-vDpiperidin-3-amine;

2-{2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y H-5-chloro- t H-benzo{djimudazol- 1 -y [)-N-methy -N-
(2.2.2-trifluoroethy Dacetamide;

(3R, 4R)-1-(5,6-difluoro-1-((5-methyl-1,3,4-oxadiazol-2 -y Dmethy [)-1 H-benzo|dJimidazol-2-y1)-4-
fluoropiperidin-3-amine;

(3R 4R}-1-(5,6-difluoro-1-((5-methyl-1,2,4-oxadiazol-3-yDmethy -1 H-benzo{d jimidazol-2-y1)-4-
fluoropiperidin-3-amine;

(BR4R)-1-(1-((5-(diftucromethy]}-1.3 4-thiadiazol-2-y Dmethy D-6-fluoro-1 H-benzodjimidazol-
2-yh)-4-fluoropiperidin-3-amine;

(3R 4R)-4-flacro-1-(G-luoro- L -((5-methyl-1,3 4-tluadiazol-2-y Dmethy - L H-imidazol4, 5-
blpyridin-2-yvDpiperidin-3-amine;

(BR4R)-1-(1-((4,3-dimethyloxazol-2-yDmethy [)-3, 6-difluoro-1H-benzofd jimidazol -2 -y 1)-4-

fluoropipenidin-3-amine;

=
3%
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2-(2-{(3R 4R)-3-amino-4-fluoropiperidin- 1-y )-5fluoro- 1 H-benzo[d jimidazol-1-y1)-N N-
dimethylacetamide;

(B3R 4R)-1-(1-((3-ethyl-1,2.4-oxadiazol-3-y methyl)-5,6-difluoro-1H-benzofdjimidazol-2-y1)-4-
fhuoropipentdin-3-amine;

(GRA4AR)-1-(1-((5-cyclopropyl-1,2,4-oxadiazol-3-v Dmethy [)-3, 6-difluore-1H-benzo| djimidazol-2-
yh-d-fluoropiperidin-3-amine;

(3R 4R)-1-(5,6-didluoro-1-{(G-methylisoxazal-5-y Gmethy D}- 1 H-benzo{djimidazol-2-v 1) -4~
fluoropiperidin-3-amine;

2-{2-({3R.4R)-3-aminc-4-fluoropiperidin-1-y - 3-(rifluoromethy -1 H-benzo{dimidazol-1-y)-N-
methyl-N-(2,2,2-irifluoroethy Dacetamide;

(3R 4R)-1-(1-((5-cyclopropyl-1,3,4-oxadiazol-2-y Dmethy B-3, 6-diftacro- 1 H-benzofdjimidazol-2-
yh-4-fluoropiperidin-3-aming;

(3R 4R}-4-ftworo-1-(3-fluoro-1 -((5-methyl-1,3,4-thiadiazol-2 -y Dmethy D)~ 1 H-benzo[dhimidazol-2-
yvhpiperidin-3-aring;

(BR4R)-1-(3~((5-chloropyonudin-2 -y Dmethy 1 3-6-fluoro-3 H-imidazo|4,3-bjpyvadin-2-y1)-4-
fluoropiperidin-3-amine;

(3R 4R -4-fluoro- 1-(5-fluore-1-{G-(wifluoromethy -1.2.4-oxadiazol-5-y Dmethyl-1H-
benzoldjimidazol-2-yDpiperidin-3-amine;

(3R 4R})-4-fluorc-1-(6-fluoro- 1 -((4-raethy -2 -pheny ithiazol-3-y Dmethy - 1 H-benzo{dhmidazol-2-
yhpiperidin-3-amine;

(3R 4R)-1-(1-((4,5-dimethyl-4H- 1,2 4-triazol-3-y hmethy [)-5,6-difluoro- EH-benzo[djimdazol-2-
vh-4-fluoropiperidin-3-amine;

(BR4R)-1-(1-((3-(diftuoromethy])-1,3,4-thiadiazol-2 -y Dmethy D)-5-fluoro- 1 H-benzo|d}imidazol-
2-vh-4-fluoropiperidin-3-aring;

(R)-4,4-difluoro- 1 -(6-tluoro- 1 -((5-methyl-1,3,4-thiadiazol-2-y Dmethy - 1 H-benzo|d]imudazol-2-
yhpiperidin-3-amine;

(3R 4R)-1-(1-((2,4-dimethy lthiazol-5-v Dmethy D) -6-fluore-1H-benzof djimidazol-2 -y 1)-4-
fluoropiperidin-3-amine;

(3R, 4R)-4-Thuorc-1-(6-fluoro-3-((S-macthyl-1.3 4-thiadiazol-2-y Dmethy -3 H-imidazol4,5-
bipyridin-2~y Dpiperidin-3-amine;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 7-dittuoro- | H-benzo[d}imidazol- 19 §)-N-
methyl-N~(2,2, 2-trifluoroethy Dacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yD)-5-(trifluoromethy -1 H-benzo{djimidazol-1-y1)-

N, N-dimethylacetamide;

=
[9%]
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(3R 4R)-4-fluoro-1-(5-tluoro- I -({(4-methyl-2-pheny lthiazol-3-y Dimethy D- 1 H-benzo [ d}imidazol -2~
yhpiperidin-3-amine;

2-(2-((3R,4R)-3-amimo-~4-fluoropiperidin-1-y1)-3, 7-difluoro~1 H-benzo|djimidazol- 1-y[)-N,N-
dinethylacetamide;

(3R, 4R)-1-(5,7-difluoro- 1 -({3-(methylsulfonypyridin-2-yDmethy -1 H-benzo{d inudazol-2-y 1)~
4-fluoropiperidin-3-aming;

(3RARY-1-(-((2,4-dimethy Hhiazol-5-v Dmethy D-5-fluore-1H-benzojdfimidazol-2-vy h-4-
fluoropiperidin-3-amine;

(F-4.4-diftuore-1-(5-flooro-1 ({ 5-methyl-1,3 4-thiadhazol-2-y Dmethy -1 H-benzo{djimidazol-2~
yhpiperidin-3-amine;

(3R 4R)-1-(1-((5-(difluoromethy 1)-1,3 4-thuadiazol-2-y Dmethy -5, 7-diftuoro-1H-
bewzoid]midazol-2-y -4 -fluoropipenidin-3-amine;

(B3R 4R)-1-(3,7-diftuoro-1-((5-methyl-1,3,4-thiadiazol-2-y hmethyl)-1H-benzofdjimidazol-2 -y [)-4-
fluoropipenidin-3-amine;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3.6-difluoro-1 H-benzo{djimidazol-1-y1)-1-(2-
methylazetidin-1-yDethanone;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin- 1 -v1)-5,6-difluoro-1 H-benzo|dfumidazcl-1-y §-N-(2,2-
difluoroethy [)~N-methy lacetamide;

2-(2-({(3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo{dlimidazol- 1-y1)-N-
cyclopropyl-N-methylacetamide;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-5, 6-difhuoro- | H-benzo[d}iidazol- 1y H-N-((R)- |-
cvanoethyD)-N-methylacetamide,;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
methy LN-((Ry- i-(py ridin-2-vDiethy Dacetarde;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-1-y1)-35,6-difhuoro-1 H-benzo[d}imidazol- 1-y1)-N-cthy -
Nemethy lacetaride;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-~1 -v1)-3,6-difluoro-~1 H-benzo| djimidazol-1-y D-N-(2-
fluorcethy 1j-N-methylacetamide;

2-(2-({3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo{djimidazol-1-y1)-1-
((1R,38)-3-azabicycle{3.1.0}hexan-3-yDethanone;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 1 -9 §)-N-
methy-N-(-(pyrdin-2-vDethvhacetamide,

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y)-1-(2~

azabicycio]3.1.0hexan-2-vhethanone;
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2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difhuoro-1 H-benzo[d}imidazol- 1-y )-N-((§)-1-
cyanoethy)-N-methylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
methy LN-(etrahy drofuran-3-y Dacetamide;

2-(2-((3R 4R )-3-amino-4-fluoropiperidin-1-y1)-5.6-difluoro-1 H-benzo[djimidazol- 1~y 1)-N-( i~
cyanopropan-2-y D-N-methy lacetamide;

2-(2-{(3R 4R)-3-amino-4-fluorapiperidin- 1 -y1)-3,6-difluoro-1 H-beuzodlimidazcl-1 -y -N-
methy -N-( -(pyridin-4-vDethyHacetanide;

2-(2-({(3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo{dlimidazol- 1-y1)-N-
methy-N-(1,1, 1 -influoropropan-2-vhacetamide;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 1 -9 §)-N-
{cyanomethy-N-methylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
methy-N-propy lacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3.6-difluoro-1 H-benzo{djimidazol-1-y1)-N-
cyclopropyl-N-(2-hy droxyethyhacetamide;

1-(2-(2-{(3R.4R})-3~amino-4-fluoropipenidin- 1 -y -3, 6-diflucro-1 H-benzo[djimidazol-1 -vhacety -
3-fluoropyrrolidine-3-carbonitrile;

2-(2-({3R.4R)-3-amuno-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo{dlimidazol-1-v1)-1-(Z-oxa-
S-azabicyclo]2. 2. tHiheptan-5-vDethanone;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin- 1 -y1)-5,6-difhuoro- | H-benzo[domidazol- 1y -1~
(hexahydropyrano{4,3-bj[ 1 4joxazin~4(7H)~vDethanone;

2-(2-((3R,4R)-3-amino-~4-fluoropiperidin-1-y1)-3,6-difluoro~1 H-benzo|djimidazol-1-y )-N-(2-
cyanopropy -N-methylacetaride;

-(2~((3R,4R)-3-amino~-4-tluoropipendin- 1 -v[)-3,6-diftucro-1H-benzofdjimidazol-1 -y 1)-N-methyl-
N-(3.3.3-triflucropropyDacetamide;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-~1 -v1)-3,6-difluoro-~1 H-benzo| djimidazol-1-v -1~
{({1R 58)-6,6-difluoro-3-azabicvclo][3. 1. 0thexan-3-yDethanone;

2-(2-({(3R.4R)-3-amuno-4-fluoropiperidin-1-y1)-3.6-diftuoro-1 H-benzo{dhimidazol- 1-y1)-1-(4-
(pyrimidin-2-yDpiperazin-1-yljethanone;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 19 - 1-(2-
isopropylazetidin-1-yethanone;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y )-1-(3~

(difluoromethoxy)pyrrolidin-1-vljethanone;

=
n
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4-(2-(2«((3R,4R)~3-amino-4-fluoropipendin- 1 -v}~3,6-difluoro-1 H-benzo[djimidazol-1 -
yhacetylmorpholine-2-carbonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[djimidazol-1-y)-1-(3~
hydroxypiperidin- 1~y ethanone;

1-(2-(2~((3R,4R)-3-amino-~4-fluoropiperidin- 1 -v)~3,6-difluore-1 H-benzo|djimidazol-1 -vDacety 1)~
4-methy Ipiperidine-4-carbonitrile;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-t-v1)-5,6-difluoro-1 H-benzo|djimidazol-1-v1)-1-(3.4-
dihydro-~1,8-naphthyridin~-1(2H)-vDethanone;

2-(2-({(3R.4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-diftuoro-1 H-benzo{dlimidazol- 1-y1)-N-
cyclopropvi-N-(2,2-difluorocthviacetamide;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 19 - 1-(5H-
pyrroloi3 4-blpvadin-6(7H)-yjethanoune;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
methy I-N-((tetrabydrofuran-3-yDmethy Dacetamide;

-(2-((3R,4R)-3-anaino-4-fluoropiperidin-1-v1)-3,6-difluoro-1H-benzofdjimidazol-1 -y )-N-(2.2-
diftuorocthyD)-N-methy lacetamide;

2-(2-{(3R 4R)-3-amino-4-fluorapiperidin- 1 -y1)-3,6-difluoro-1 H-beuzodlimidazcl-1 -y -N-
methy -N~(2,2 2-trifluorocthyacetamide;

F-1-(2-(2-((3R, 4R)-3-aminc-4-flucropiperidin-1-vH-5,6-difhuore-1H-benzofdjimidazol-1 -
yvhacetyDpymrolidine-2-carbonitrile;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 1 -9 §)-N-
((1r.4R)-4-hydroxyvcyclohexyl)-N-methvlacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[dfimidazol-1-y1)-N-
methy -N-((8)-1-(pyridin-2-y DethyDacetamide;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin- 1 -y1)-5,6-difhuoro-1 H-benzo[djimidazol- 1~y 1)~1 -
(octahydro-1 H-pyrano[4,3-bjpyridin-1-yethanone;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo{djimidazol-1-v1)-1-(4-
hydroxypiperidin- 1~y jethanone;

1-(3-(1H-1.2.4-triazol-1-vazetndin- 1 -yD-2-2-((3R,4R)-3-amino-4-fluoropipernidin- 1 -y 1)-3,6-
diftuoro~1 H-benzo{djimidazol-1-yDethanone;

7-(2-2-{(3R,4R}-3-amino-4-fluoropipendin- 1-y[)-5,6-diflacro-1 H-benzo[djimidazol-1 -
vhacetylihexahydroimidazof 1, 5-ajpyvrazin-3(2H)-one;

2-(2-((3R,4R)-3-amimo-~4-fluoropiperidin-1-y1)-3,6-difluoro~1 H-benzo[djimidazol- 1-y )-N-(2-

cyanoethyD-N-((tetrahydrofuran-3-y DraethyHacetaride;
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4-(2-(2~((3R,4R)~3-amino-4-fluoropipendin- 1 -v}-3,6-difluoro-1 H-benzo|djimidazol-1 -y Dacety [~
MN-methylmorpholine-2-carboxarnide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-3,6-difluoro-1 H-benzo[djimidazol-1-y)-1-(3~
{((methylsulfonyDmethyDpyrrolidin-1-yethanone;

2-(2-((3R 4R )-3-amino-4-fluoropiperidin-1-y1)-3.6-difluoro-1 H-benzo[d}jimidazol-1-y1)-1-(5,6-
dihydro-{1,2. 4]triazolofl, 5-ajpyrazm-7(8H)-vyDethanone:

2-(2-{(3R 4R)-3-amino-4-fluorapiperidin-1-y1)-5,6-difluoro-1 H-benzo{dlimidazol-1-vH-1-(2-
{methoxymethyDmorpholine)ethanone;

2-(2-({(3R.4R)-3-amuno-4-fluoropiperidin-1-y1)-3.6-diftuoro-1 H-benzo{dhimidazol- 1-y1)-1-(3-
hydroxy -3-meethyipyvoolidin-1~vDethanone;

2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1 -y 1)-3, 6-dittuoro- | H-benzo[d}imidazol- 19 - 1-(4~
(methylsulfony Dpiperazin-1-yhethanone;

N-((1-acetylpyrrolidin-3-yDmethy D-2~(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y -3, 6~-difluoro-
1 H-benzojdlimidazol-1-vyD-N-ethvlacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1 -y 1)-5,6-difluoro-1 H-benzo{djimidazol- 1~y 1)-N-(1,1~
dioxidotetrahy dro-2H-thiopyran-4-v1)-N-methylacetamide;

2-(2-{(3R,4R)-3-amino-4-fluoropiperidin-t-y1)-5,6-difluoro-1 H-benzo|djimidazol-1-v -N-((1, 1-
dioxidotetrahydrothiophen-3-y Dmethyl)-N-methy lacetamaide;

2-{1-(2~(2-((3R,4R)-3-amino-4-fluorapiperidin~-1 -y -5, 6~-diffuoro~- 1 H-benzo{d} imidazol- 1 -
yvhacetyDpipenidin-4-y H)-2-methy Ipropanenatrile;

1-2-2<{((3R,4R)-3-amino-4-fluoropipendin- 1 -y[}-3,6-difluoro- 1 H-benzo[djimidazol- 1 -y Hacety -
N-methylpiperidine-3-carboxamide;

2-(2-((3R,4R)-3-amimo-~4-fluoropiperidin-1-y1)-3,6-difluoro~1 H-benzo[djimidazol- 1-y )-N-(2-
hydroxyethyD-N-(pyridin-3-yimethy Dacetamide;

2-(2-{(3R 4R)-3-amino-4-fluoropiperidin- 1 -y1)-5,6-difhuoro-1 H-benzo[djimidazol- 1~y )-N-(2-
cyanoethy )-N-(tetrahydro-2 H-pyran-4-y Dacetamide;

1-(2-(2-((3R,4R)-3~amino-4-fluoropipenidin- I -yD)-3,6~diflucro-1 H-benzo[dlimidazol-1 vy Dacety -
N, N-dimethy Ipiperidine-3-carboxamide;

1-(2-(2~((3R,4R}-3-amino-4-flucropiperidin- L -v)-3,6-difluore-1 H-benzo|djimudazol-1 -y Haceiv -
4-(methoxymethyDpiperidine-4-carbontrile;

7-(2-2-{(3R,4R}-3-amino-4-fluoropipendin- 1-y[)-5,6-diflacro-1 H-benzo[djimidazol-1 -
vhacetylitetrabydro-1H-oxazolo|3,4-ajpyrazin-3(5H)-one:

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y )-6-flaoro- 1 H-benzo[d limidazol-1-y1)-N-(thiazol-2-

yvhacetarmide;

[
~J
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2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y )-6-flnoro- I H-benzo[d jimidazol-1-y1)-N-(2,2,2-
wriftuorcethy Dacetarside;
2-(2-((3R_4R)-3-amino~4-fluoropiperidin-1-y -6-fluoro- 1 H-benzojdimidazol-1 -y I)-N-
cyclopropyl-N-(2,2, 2-triflacrocthy Dacetanide;
5 2-(2-{(3R, 4R)-3-amino-4-fluoropiperidin-1-y )-6-tlnoro- 1 H-benzo[d jimidazol-1-y1)-N-(2-
methoxy ethy D-N-methylacetamide,
2-(2-{(3R,4R)-3-amino-4-fluoropiperidin- 1 -y -6-Thuore- tH-benzofd fimidazol- 1 -y -N-methy I-N-
{{S)-tetrahy drofuran-3-yHacetanude;
2-(2-({3R.4R)-3-amino-4-fluoropiperidin- 1-y h-6-fluoro- 1 H-benzo{d jimidazol-1-y1)-N-methy I-N-
10 ((R)-tetrahydrofuran-3-viacetamide;
2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y H-6-fluoro- 1 H-benzofd fimidazol - -y - N-((S)- 1
(pyridin-2-yethy hacetamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-y)-6-fluoro- 1 H-benzofdimidazol-1 -y [)-N-((5)~
fetrabydrofuran-3-y3-N-(2.2, 2-triflucrocthy Dacetamide;
15 2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y H)-6-fluoro- 1 H-benzo[d imidazol-1 -y 1)-N-
cyclobutylacetamide;
2-(2-{(3R,4R)-3-amino-4-fluorapiperidin- | -y §-6-Thuoro- 1 H-benzofd fimidazol- -y -N-((S)-1-
cyanopropan-2-vDacetanmide;
2-(2-({3R.4R)-3-amino-4-fluoropiperidin- 1-y-6-flucro- 1 H-benzo{d jimidazol-1 -y 1)-N-{{R)- 1~
20  cyanopropan-2-yacetamide;
2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y H-6-fluoro- tH-benzofd imidazol- 1 -y 1)-N-ethy 1-N-
(2-methoxyethy Dacetamide;
2-(2-((3R,4R)-3-amino~4-fluoropiperidin-1-y )-6-fluoro- 1 H-benzofdimidazol-1 -y [)-N-((R)-
fetrabydrofuran-3-y3-N-(2.2, 2-triflucrocthy Dacetamide;
25 2-(2-{(3R 4R)-3-amino-4-fluoropiperidin- 1-y )-6-flnoro- I H-benzofdjimidazol-1-y1)-N-(3,3,3-
ariftuoropropyDacetamide;
2-(2-((3R_4R)-3-amino-4-fluoropiperidin- 1 -y D)-6-fluoro- 1 H-benzo|d jimidazol -1 -v [)-N-((R)-1-
(pyridin-2-yljethy Dacetamide;
2-(2-({3R 4R)-3-amino-4-fluoropiperidin- 1-yD-6-flucro- 1 H-benzofd jimidazol-1 -y 1j-N-{(8)-
30  tetrahydrofuran-3-yDacetamide;
2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y H-6-fluoro- I H-benzofdJimidazol- 1 -y [)-N-((R)~
tetrahy drofuran-3-yijacetamide;
2-(2-((3R,4R)-3-amino~4-fluoropiperidin-1-y D-6-fluoro- 1 H-benzofdjimidazol-1 -y - [ (2~

methylazetidin-1-yDethan-1-one;
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2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y )-6-flnoro- I H-benzofd imidazol-1 -y 1)- 1 -((5)-3-
methyimorpholinojethan-t-one;
2-{2-((3R_4R)-3-amino~-4-fluoropiperidin- 1 -y D-6-flucro- 1 H-benro[diimidazol-1 v D- 1-((R)-2-
methy lpyrrobdin- -y Dethan-1-one;
5 2-(2~{(3R 4R)-3-amino-4-fluoropiperidin-1-y 1)-6-fluoro- 1 H-benzofd jimidazol-1 -y 1)- 1-((R)-3-
(methoxymethyDmorpholino)ethan- 1-one;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin- 1 -y D)-6-fluore- 1 H-benzofdjimidazol-1 -y - 1-((R)-3-
methy Imorpholino)ethan-1-one;
2-{2-((3R 4R)-3-amino-4-fluoropiperidin-1-y1)-6-fluoro-1 H-benzo[djimidazol-1 -y 1)- 1 -((8)-2-
10 methylpyrolidin-1-yhethan-1-one:
2-(2-((3R 4R)-3-amino-4-fluoropiperidin-1-y H-6-fluoro- I H-benzofdJinndazol- 1 -y 1-1-(3, 5~
dimnethylmorphoiinoiethan-1-one;
2-{2-((3R_4R)-3-amino-4-fluoropiperidin- -y D-6-flucro-1H-benro|d{imidazol-1 -y - 1-(3-
ethyimorpholinoicthan-i-one;
15 2-(2-{(3R 4R)-3-amino-4-fluoropiperidin-1-y )-6-fluoro- | H-benzojd jimidazol-1 -y - 1-((5)-3~
cyclopropy huorpholinoethan-1-one;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin- 1 -y D)-6-fluore- 1 H-benzofdjimidazol-1 -y - 1-((R)-3-
(hydroxymethylmorpholino)ethan-1-one; and
2-(2-({3R.4R)-3-amino-4-fluoropiperidin-1-y -6-fluoro- 1 H-benzo[d hmidazol-1 -vH-1-(3,3-

20  dimethylmorpholino)ethan-1-one.

In a thirty ninth embodiment, the invention provides compounds of the first or second embodiment
i which the compound is recifed in the below Table B:
25 TABLER
6-{(2-{(3R.45)-3-aminc-4-flucropiperidin-1-v-6-chloro-1H-benzo|d}imidazol- 1 -
yhmethynicotinonitrile;
2-((3R4R)-3-amuno-4-flucropiperidin- 1 -y D-1-({5-cy anopyridin-2-y Dmethy -1 H-
benzo{d]imidazole-4-carbonitrile;
30 O~((2~((3R,4R)-3-amino-4-flucropipenidin-1-y )-5-(nfluoromethyl)-1 H-benzo|d|imidazol-1-
yhmethy Dnicotinonitrile;
6-((2-((3R.4R)-3-amino-4-fluoropipendin-1 -y D-G-(influoromethoxy - 1 H-benzof djimidazol-1-
yhmethyDnicotinonitnle;
2-((3R,4R)-3-amino-4-tlucropiperidin-1-y -1 -((3-chloropyrimidin-2-yDacthy D-6-fluoro-1 H-

35  benzoldjimidazole-4-carbonitrile;
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(3R,4R)~1-(4,6-diftworo-1-((3-fluoropyridin-2-yhmethy1)- 1 H-benzo|d | imidazol-2-y 1)-4-
flucropiperidin-3-amine;
(B3R 4R})-1-(4,6-diftucro-1-((5 fluoropynmidin-2-y methy 1)- 1H-benzo[djimidazol-2-y )-4-
fhuoropipentdin-3-aming;
5 2-{(3R,4R)-3~amino-4-fluoropipenidin- 1 -y H-6~-fluoro-1 -{((5-fluoropyrimidin-2 -y Dmethy 1)~ 1H-
benzoldjumidazole-4-carbonitrile;
6-({2-((3R 4R }-3-amino-4-flucropiperidin- 1 -y}-1 H-benzo[dlimidazcl- 1 -v Hmethy Doicotinonitrile;
O6-((2-((3R,45)-3-amine-4-fluoropipenidin-1-y h-5-fluoro- 1 H-benzo|d}imidazol- 1~
yhmethyDnicotinoniinle hydrochloride;
10 6-((2-((3R,4R)-3-araino-4-flucropiperidin-1-v)-5-fluoro-1 H-benzo|djimidazol-1-
yBmethy Dnicotinonitrile hydrochionde;
6-{(2-{(3R 4R})-3-amino-4-fluoropiperidin-1-v -4, 6-diffacro- 1 H-benzofdjimidazol-1 -
yhmethyDnicotinonitnle;
{R)-6-((2-(-amino-4, 4-diflocropiperidin-1-vh-4, 6-difhuore- 1 H-benzofdjimidazol- 1 -
15 vhmethyDmnicotinonitrile hydrochloride;
{)-6-((2-(3-amino-4,4-ddluoropipendin-1 -y H-6-fluoro- | H-benzo[dlunidazol- 1 -
yhmethy Dnicotinonitrile;
O6-((2-((3R,4R)-3-amino-4-flucropiperidin- L -yD-6-chloro- 1H-imidazo[4,3-blpyridin- 1~
yhmethyDnicotinoniinle;
20 O~((2~((3R)-3-amino-4,4-diflooro-1 -pipendiny D)-0-(trifluoromethy - 1 H-benzimidazol- 1
yBmethy -3-pyndinccarbonitride;
6-((2-((3R.4R)-3-amino-4-fluoro-1 -piperidiny D-53-(difluoromethoxy )-1H-benzimidazol-1 -
yhmethy])-3-pyridinecarbomntrile;
6-((2-((3R4R}-3-amino-4-flucro- I -piperidiny h-4-methoxy -1 H-benzimidazol-1 -y Dmethy -3~
5 pyridinecarbonitrile;
6-{(2-((3R)-3-amno-4,4-diflooro- -pipenidiny -6-methoxy - 1 H-benzimidazol- -y Draethy 1)-3-
pyridinecarbonitrile;
6-((2-((3R,45)-3-amino-4-fluoropiperidin-1-y H)-6-methoxy -1 H-benzofdjimidazol- I -
yhmethyDnicotinoniinle hydrochloride;
30 2-((3R,45)-3-amino~4-flucropiperidin-1-y - 1 <({5-chloropyrimidin-2-y hmethy1)-6-fluoro- 1 H-
benzoldjimidazole-4-carbonitrile;
(R)-2-(3-araino-4,4-difluoropiperidin-1-v1)- 1 -({3-chloropyrimmidin-2-y hmethy1)-6-tluoro- 1 H-
benzo{djimidazole-4-carbonitrile;
4-((2~{(3R,4R)}-3-amino-4-fluoro- 1 -piperidiny -4, 6-difluore-1 H-benzimudazol-1 -

35  yDmethyDbenzonitrile;
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4-((2-((35,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;
(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;
2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;
(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-
yl)piperidin-4-ol;
(R)-1-(1-((5-chloropyridin-2-yl)methyl)-4,6-difluoro- 1H-benzo[d]imidazol-2-yl)-4,4-
difluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(1-((5-chloro-2-pyrimidinyl)methyl)-4,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(1-
piperidinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-chloro-1H-benzimidazol-1-yl)-1-(1-
azetidinyl)ethanone;
(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
(3R,4R)-1-(5,6-difluoro- 1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;
(3R,4S)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-6-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)piperidin-3-amine; and
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile hydrochloride.

In a fortieth embodiment, the invention provides compounds of the first or second embodiment in

which the compound is recited in the below Table C:

TABLE C
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6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-6-(trifluoromethoxy)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1 H-
benzo[d]imidazole-4-carbonitrile;
(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-y1)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;
6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;
2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;
(R)-2-(3-amino-4,4-difluoropiperidin- 1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1 H-
benzo[d]imidazole-4-carbonitrile;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;
(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;
2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;
(R)-1-(1-((5-chloropyridin-2-yl)methyl)-4,6-difluoro- 1H-benzo[d]imidazol-2-yl1)-4,4-

difluoropiperidin-3-amine hydrochloride;
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(3R,4R)-1-(1-((5-chloro-2-pyrimidinyl)methyl)-4,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine; and

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine.

In a forty first embodiment, the invention provides compounds of the first or second embodiment

in which the compound is recited in the below Table D:

TABLE D

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1H-
benzo[d]imidazole-4-carbonitrile;

(3R,4R)-1-(4,6-difluoro- 1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;

(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine; and

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-yl)-4-

fluoropiperidin-3-amine.

In a further embodiment, each of the compounds disclosed herein are provided in the form of a
pharmaceutically acceptable salt.

In a forty second embodiment, the invention provides 6-((2-((3R,4S)-3-amino-4-fluoropiperidin-
1-yl)-6-chloro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile. In certain aspects of the forty second
embodiment, the invention provides a pharmaceutically acceptable salt of 6-((2-((3R,4S)-3-amino-4-
fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile.

In a forty third embodiment, the invention provides 2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-

1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1H-benzo[d]imidazole-4-carbonitrile. In certain aspects of
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the forty third embodiment, the invention provides a pharmaceutically acceptable salt of 2-((3R,4R)-3-
amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazole-4-
carbonitrile.

In a forty fourth embodiment, the invention provides (3R,4R)-1-(4,6-difluoro-1-((5-
fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-amine. In certain aspects
of the forty fourth embodiment, the invention provides a pharmaceutically acceptable salt of (3R,4R)-1-
(4,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)- 1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-amine.

In a forty fifth embodiment, the invention provides 6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-
yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile. In certain aspects of the forty fifth embodiment
embodiment, the invention provides a pharmaceutically acceptable salt of 6-((2-((3R,4R)-3-amino-4-
fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile.

In a forty sixth embodiment, the invention provides (R)-6-((2-(3-amino-4,4-difluoropiperidin-1-
yl)-4,6-difluoro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile. In certain aspects of the forty sixth
embodiment, the invention provides a pharmaceutically acceptable salt of (R)-6-((2-(3-amino-4,4-
difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile. The hydrochloride salt
is a particularly preferred aspect of the forty sixth embodiment, e.g., (R)-6-((2-(3-amino-4,4-
difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile hydrochloride.

In a forty seventh embodiment, the invention provides (R)-6-((2-(3-amino-4,4-difluoropiperidin-
1-yl)-6-fluoro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile. In certain aspects of the forty seventh
embodiment, the invention provides a pharmaceutically acceptable salt of (R)-6-((2-(3-amino-4,4-
difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile.

In a forty eighth embodiment, the invention provides 6-((2-((3R,4R)-3-amino-4-fluoro-1-
piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile. In certain aspects of the
forty eighth embodiment, the invention provides a pharmaceutically acceptable salt of 6-((2-((3R,4R)-3-
amino-4-fluoro-1-piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile.

In a forty ninth embodiment, the invention provides 2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-
yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-benzo[d]imidazole-6-carbonitrile. In certain aspects of the
forty ninth embodiment, the invention provides a pharmaceutically acceptable salt of (2-((3R,4R)-3-
amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-benzo[d]imidazole-6-carbonitrile.

In a fiftieth embodiment, the invention provides (3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-
yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine. In certain aspects of the fiftieth embodiment,
the invention provides a pharmaceutically acceptable salt of (3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-
yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine.

In a fifty first embodiment, the invention provides (3R,4R)-1-(1-((5-chloropyrimidin-2-
yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-amine. In certain aspects of the fifty
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first embodiment, the invention provides a pharmaceutically acceptable salt of BR 4R3-1-(1-((3-
chloropyrimidin-2-y Dmethv-6-fluoro-1H-benzo{d inudazol-2-vi-4-fluoropiperidin-3-amine.

In a further aspect of each of the forty second fo fifty first embodiment, each of the the compounds
and pharmacecutically acceptable salts provided thereim may be used in the preparation of a medicament for
use in freating a discase mediated by TRPCG6 activity.  In certain aspects, the compounds provided in the
forty second to fifty first embodiment, or pharmaceutically acceptable salt thereof, may be used in the
mamufacture of a2 medicament for the treatment of a disease or disorder selecied from nephrotic syndrome,
minimal change disease, focal segmental glomerulosclerosis, collapsing glomerulopathy, membranous
nephropathy, membranoproliferative glomeralonephritis, 1GA sepbropathy. acuie renal fatlwre, chrosic
renal failure, diabetic nephropathy, sepsis, pulmonary hyperiension, acute fung disorder, acute respiratory
distress syndrome (ARDS), heart failure, stroke, malignant tumor or muscular dystrophy.  In still other
aspects, the compounds of the forty second to fifty first embodiment, or pharmaceutically acceptable salt
thereof may be used in the preparation of a medicament for the treatment of nephrotic syndrome,
membranous nephropathy and acute renal fadure.

In a fifty second embodiment, a method of treating discase or disorder in a patient in need of
therapy is provided, the method comprises the step of administering a pharmaceutically acceptable
coraposition corprising a compound of any one of the forty second to {ifty first embodimenis, or a
pharmaceutically acceptable salt thereof, wherein the disease or disorder is selected from nephrotic
syndrome, minimal change disease, focal segmental glomerulosclerosis, collapsing glomerulopathy,
membranous nephropathy, membranoprobiferative glomerulonephritis, IGA nephropathy, acute renal
fathure, chronic renal failure, diabetic nephropathy . sepsis, pulmonary hypertension, acute lung disorder,
acuie respiratory distress svndrome (ARDS), heart failure, stroke, malignant tumor or muscular dystrophy.
In certain aspects of the fifty first embodiment the disease or disorder is selected from nephrotic syndrome,

membranous nephropathy and acute renal fadure.

In a further embodiment, the invention provides methods of making a compound of formula Hib or

a subformulae thereof

R®

Ris (iLib).
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The method comprising the synthetic steps of

(@) Alkylating a halogenated benzinmudazole having the forula;

R zf with an electrophilic moicty having the formula:
R'IE-
.—/
x1
x3\ /'
Xt _
R
Q under basic conditions to provide an alkylated halogenated benzimidazole

5 compound having the formula:

wheremn X is chlorine, bromine or iodine and G is chlorine, bromine, todine, Ci-Cealkylsuifonate
or optionally substitted phenylsulfonate;
(b) Coupling the alkylated halogenated benzimidazole generated in step (a) with a protected

10  piperidine having the formula:

K
rie” Np

G wherein PG is an amide protecting group stable to nucleophilic aromatic
substitution (such as an alkoxycarbonyi protecting group) under conditions conducive to nucleophilic
aromatic substitution to generate an alkylated 2-(piperidin-1-ybenzimidazole compound having the

formula:
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cand

{c) removing PG from the alkylated 2-(piperidin-1-vDbenziraidazole corapound formed in
step (b) to generate the compound of Formula (11b), wherein variables X!, X2 X°. 2% R¥™ RI R RO R,
RY R™ RY and R’ have the definitions provided in the thirtieth embodiment

In preferred aspects of the synthetic method, the basic conditions of siep (a) comprise contacting

&

the halogenated benzimidazole with the electrophilic moiety in the presence of a carbonate base, such as

potassium carbonate or more preferably cestum carbonate.

In a further embodiment, the invention provides methods of making compounds of formula Hib or

10 a subformulae thereof,

e (TTib).

The method comprising the synthetic steps of
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R1’.

(@) Coupling a halogenated benzimidazole having the formula: R® z
R4
N
R3
R.’Z
N
. . S . ; c 1:./ " N . g -
with a protected piperidine having the formula: R PG under conditions conducive o

nucleophilic aromatic substitution to gencrate 3 2-{(pipenidin-I-ybenzimidazole compound having the

N

. N
forraula: R PG

5  wherein X is chlorine, bromine or iodine and PG ig an amide protecting group stable o nucleophilic
aromatic substitution such as an alkoxycarbonyl protecting group;

{b) Alkylating the 2-(piperidin-1-yDbenzimidarole compound generated in step (a) with an

R‘.S
%\
X“

electrophilic moeicly having the structure G

under basic conditions to provid an alkylated 2-(piperidin-1-yDbenzimidazole compound having the

Q18

&2

N
- ,/
10 formula : e’ Npg
wherein (Q is chlovine, bromine, todine, Ci-Cealkylsulfonate or optionally substituted
phenyisulfonate;
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{c) removing PG from the alkylated 2-(piperidin- [ -vDbenzinmidazole compound generated in
step (b) to generate the compound of Formula (1), wherein variables X', X% X, 2%, R™ R*, R*, R4 R,
RY R™ RY and R' have the definitions provided in the thirtieth embodiment.

In a further embodiment, the invention provides methods of making compounds of formula IHb or

5 a subformulae thereof,

~R7

M

re” (111b).

The method comprising the synthetic steps of

{a) Coupling a brominated isothiocyanate compound having the formula

\,\ Br

with a protecied piperidine compound having the formula:

10 R PG under conditions conducive fo thivurea formation {0 generate a NN -

R 1a
\\ R4

disubstituted thiourca compound having the formula Pe

wherein PG 18 an amide protecting group such as an alkoxycarbony! protecting group;
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(b) Condensing the N, N’-disubstituted thiourea compound generated in step (a) with

R7

an amine compound having the formula FHpN under conditions suitable to

guanidine formation to provide a NN’ N7 -trisubstituied guanidine compound having the

R15

N
=yl \\ 1
1 | \1\\
\ /)\N/\\\
z H
R13
Ribmeedy R
formula; PG ;
5 )] Intramolecular cyclization of the N,N° N” -irisubstituted guanidine compound generated

in gtep (b) in presence of a transition metal catalyst (o form an alkylated 2-(piperidin-1-yDbenzimidazole

R e

compound having the formula:
{d) removing PG from the alkylated 2-(piperidin-{-yDbenzimidazole compounnd generated in
step (¢} to provide a compound of Formula (1lib), wherein variables X', X2, X7, 2% R® R’ R’ R* R’,
10 RY R¥ RYand R* have the definitions provided in the thirtieth embodiment.

In a further embodiment, the invention provides methods of making compounds of formula IHd or

a subformulae thereof.
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a)

({d).

The method comprising the synthetic steps of

coupling an optionally substituted ortho-fluoro nitrobenzene cormpound having the formula:,
RH

with a primary amine having the formula: HN

under conditions suitable for nucleophilic aromatic substitution to provide a secondary amine

aming having the formula:

generating an alkylated-2-chlorobenzimidazole compound having the formala:

by reduction of the mitro substitutent 1n the secondary amine
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compounds generated in step (a) to form in sifu a dianiline compound, cyclizing said dianiline
with a carbonyl source and clormation (with a chiorine source such as 2.g., PIOYCh) o generaie
the alkylated-2-chlorobenzimidazole compound; :
¢y couphng the alkyiasted-2-chlorohenzimidazole compound generated 1 step (b) with a protecied
R4
RS

RZ

n

piperidine having the formula: R'? PG under conditions suitable for nucleophilic

aromatic substitution to gencrate an alkylated 2-(piperidin-1-ybenzimidazole compound having

N
. e
the formuia; R Npg

&y removing the PG from the alkylated 2-{piperidin-T-vDbenzimidazole compound gencerated in step
{c). to generate the compound of Formula (111d), wherein variables X!, X% 3, R™ R* R’ R* R,

10 RY R¥7 RY R"and R" have the definitions provided in the thirtieth embodiment.
In a further erabodiment, the wvention provides methods of making compounds of forraula VI or

a subformulae thereof

R

R4

g1 a/ (‘V'E{)
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R11

R'2 /

N
/>—x
R13 N

(a) Coupling a halogenated benzimidazole having the formula: R with a

R4

H—N
R3
R2
N
. . 1. . 1a/ \ .. .

protected piperidine having the formula R PG under conditions conducive

to nucleophilic aromatic substitution to generate a 2-(piperidin-1-yl)benzimidazole compound

R11

R12 H

\ N R¢

| —n

— / R®

R13 74 N
RZ
N
having the formula R'a PG wherein X is chlorine, bromine

or iodine and PG is an amide protecting group stable to nucleophilic aromatic substitution
such as an alkoxycarbonyl protecting group;

(b) Alkylating the 2-(piperidin-1-yl)benzimidazole compound generated in step (a) with a
o
v /ﬁ]/ “R
o

substituted 1-acetyl-2-(piperidin-1-yl)benzimidazole compound having the formula:

halo ester, , wherein Y is chlorine, bromine or iodine and R is C;-Csalkyl, to generate an

O/R

i //<
R12 Y
\ N Ré
‘ N
P / R®
R13 z4 N
RZ
N
e
R Npg

(c) Saponification of the substituted 1-acetyl-2-(piperidin-1-yl)benzimidazole compound
generated in step (b) to provide a free acid followed by amination with an amine, HNR°R'°, under
conditions conducive to amide bond formation to provide a 1-[(2-piperidin-1-

yl)benzimidazole)]acetamide compound;
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(d) removing PG from the 1-[(2-piperidin-1-y)benzimidazole)jacetamide compound generated in
step (¢) to generate the compound of Formula (VID), wherein variables X, X2, X7, 7%, R R,

R R} R7ORM R RY and RY have the definitions provided in the thirty fourth embodiment.

In another embodiment, pharmaceutical compositions are provided which comprise one or more
pharmaceutically acceptable carriers and a therapeutically effective amount of a compound of any one of
formaulae T or a subformulae thereof. In some aspects, the composition is formulated in a form selected
from the group consisting of an jectable fluid, an aerosol, a tablet, a pill, a capsule, a syrup, a cream, a
gel and a transdermal patch.

In another embodiment, combinations, in particular pharmaceutical combinations, are provided
which comprise a therapeutically effective amount of the compound any one of formulac Tor a
subformulac thereof.

In ancther embodiment, methods of moedulating TRPC protein activity in a subject are provided
which methods comprise administering to the subject a therapeutically effective amount of FormulaTor a
subformulac thercof.  In preferred aspects of the embodiment, methods of inhibiting TRPCG activity in a
subject are provided, which methods comprise admunistering 1o the subject a therapeatically effective
amount of 3 compound of Formula I or subfonmulae thereof.  In certain aspects of the embodiment,
method of mbabiting TRPCO activity in a subject are provided, which methods comprise administering to
the subject a therapeutically effective amount of a compound of Formula T or subformulae thereof,

In yet other embodiments, methods of treating a disorder or a discase in a subject mediated by
TRPC protein activity are provided, in particular methods of treating a disease or disorder mediated by
TRPCO protein activity are provided.  The methods comprise administering to the subject a
therapentically effective amount of the compound of Formula 1 or a subformulae thereof.

In another embodiment, methods of treating or preventing a disease or disorder are provided where
the disease or disorder is selected from nephrotic syndrome, minimal change disease, focal segmental
glomerolosclerosis, collapsing glomerolopathy, membranous nephropathy, membranoproliferative
glomerulonephritis, IGA nephropathy, acute renal failure, chronic renal failure, diabetic nephropathy,
sepas, pulionary hypertension, acute lung disorder, acute respiratory distress syndrome (ARDS), heart
failure, stroke, mabignant twreor of muscular dvstrophy which method coraprises the step of adrainistering
0 a subject 1 need of therapy a therapeutically effective amount of a compound or salt of Formula {ora
subformulac thercof.  In certain aspects of this embodiment, the method comprises treating a disease or
disorder selected from nephrotic syndrome, minimal change disease, focal segmental glomerulosclerosis,
collapsing glomerulopathy, membranous nephropathy, membranoproliferative glomerulonephritis, [GA
nephropathy, acuie renal fadure, chronic renal failure, diabetic nephropathy, sepsis, pulmonary

hypertension, acute fung disorder, acule respiratory distress syndrome (ARDS), heart falure, stroke,
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malbignant tumor or muscular dystrophy.  In certain mstances, the treatment methods and/or the
prevention methods are suitable for the reatmend and or prevention nephrotic syndrome, membranons
nephropathy, and acute renal failure.

In another aspect, the invention provides for the use of compounds of Formula T or a subformulac
thercof for use m the preparation of a medicament or for use in the manufacture of a medicament for the
treatment of a disorder or disease in a subject mediated by TRPC protein activity. In certain other aspects,
the mvention provides for the use of a compound according to formula 1 or a subfonmulae thereof n the
treatment of nephrotic syndrome, minimal change disease, focal segmental glomerulosclerosis,
collapsing glomerulopathy, membranous nepbropathy, membranoproliferative glomerulonephritis, I[GA
nephropathy, acute renal failure, chronic renal failure, diabetic nephropathy, sepsis, pulmonary
hypertension, acuie fung disorder, acule respiratory distress syndrome (ARDRS), heart fatlure, stroke,
malignant tomor or muscular dystropby. 1o certain instances, the javention provides for the use of
compounds of Formula I or a subformulae thereof for use in the preparation of a medicament or for use in
the mamufacture of a medicament or the treatment of a disease or disdorder in a subject selected from
nephrotic syndrome, membranous nephropathy, and acute renal failure.

For purposes of interpreting this specification, the following definitions will apply and whenever

appropriate, terms used in the singular will also include the plural and vice versa.

As used herein, the term "alky!" refers to a fully saturated branched or unbranched hydrocarbon
maoiety having vp to 20 carbon atoms. Unless otherwise provided, alkyi refers to hydrocarbon moieties
having 1 to 20 carbon atoms, 1 fo 16 carbon atoms, 1 o 10 carbon atoms, 1 to 7 carbon atoms, or 1 to 4
carbon atoms. Representative examples of alkyl include, but are not imited to, methyl, ethyl, n-propyl,
iso-propy L, n-butyl, sec-butyl, iso-butyl, tert-butyl, n~penivl, isopentvl, neopentvl, n-hexyl, 3-methythexyl,

2,2-dimethylpentyl, 2, 3-dimethylpentyl, n-heptyl, n-octyl, n-nonyl, n-decyl and the hike.

As used herein, the torm "alkylene” refers to divalent alkyl group as defined herein above having
I to 20 carbon atoms. Unless otherwise provided, alkylene refers to moieties having 1 to 20 carbon atoms,
1 to 16 carbon atoms, 1 to 10 carboun atoms, 1 to 7 carbon atoms, or 1 to 4 carbon atoms. Representative
examples of alkylene include, but are not limiied to, methylene, cthylene, n~propylene, iso-propylene, n-
butylene, sec-butylene, iso-butylene, tert-butvlene, n-pentylene, isopeniylene, ncopentylene, n-hexviene, 3-
methylhexylene, 2,2~-dimethylpentyiene, 2, 3-dimethvipentylene, n-heptylene, n-ociviene, n-nonvlene, n-

decylene and the hke.

As used herein, the term "haloalkyl” refers to an alkyl as defined herein, which is substituted with
one or more halo groups as defined herein. The haloalky] can be monohaloalkyl, dihaloalkyi or
polvhaloatkyl including perhaloalkyl. A monochaloalkyl can have one iodo, bromo, chioro or fluoro within

the alky} group. Dihaloalky and polvhaloalky! groups can have two or more of the same halo atoms or a
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combination of different halo groups within the alkyl Typically the polvhaloalkyl contains up to 12, or 10,
or 8, or 6, or 4, or 3, or 2 halo groups. Non-limiting exaraples of haloalky! include fluoromethyl,
diftuoromethyl, rifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, pentafiuoroethyl,
heptaflnoropropyl, diftuorochioromethyl, dichloroflucromethyl, diftucroethyl, difluoropropyl,
dichloroethyl and dichloropropvl. A perhaloalky! refers to an alky! having all hydrogen atoms replaced

with halo atoms.

As used herein, the torm “hydroxy alky!” refers to an alky! as defined hercin which is substitnied
with one or more hydroxy groups.  The term “hvdroxy cycloalkyl-alkyl” refers to an ally! group that 1
substituted with a cycloalkyi group, as defined herein, and further substituted with a hydroxy group. The
hydroxy group can be on the alkyl group, the cveloalkyl group, or on cach of the alkyl and cycloalkyl

ZEOUPS.

The terma "aryl” refers to an aromatic hydrocarbon group having 6-20 carbon atoms in the ring
portion. Typically, arvl is monocyelic, bicyvclic or tricychic arvl having 6-20 carbon atoms.  Purthermore,
the term "arvl” as used herein, refers 1o an aromatic substituent which can be a single aromatic ring, or
multiple aromatic rings that are fused together. Non-limiting examples include phenyl, naphthy! or
tetrahy dronaphthyl, each of which may optionally be substituted with 1-4 substituents, such as alkyl,
irtfluoromethyl, cycloalkyl, halogen, hydroxy, atkoxy, acvl, alky-C(0)-0O-, ary1-O-, hetercary!-O-, amino,
thiol, alkyl-5-, ary1-S- nitre, cyano, carboxy, alky -O-C(O)-, carbamoyl, alky1-5(0)-, sulfonyl,

sulfonamido, phenyl, and heterocyelyl

As used herein, the term "heterocyele,” “heterocyclyl,” “heterocycloalkyl” or "heterocyelo” refers
to a saturated of vosaturated non-aromatic ring of ring system, e.g., which is a 4-, 5-, 6-, or 7-membered
monoeyche, 7-, 8~ 9~ 10~ 11~ or 12-membered bicyclic or 10~ 11~ 12 13- 14- or 15-membered
tricyclic ning system and contains at least one heteroatom selected from O, S and N, where the N and S can
also optionally be oxidized to various oxidation states. The heterocyclic group can be attached at a
heteroatom or a carbon atom. The heterocyelyl can include fused or bridged rings as well as spirocychc
rings. Examples of heterocycles include tetrahy drofuran, dihydrofuran, 1, 4-dioxane, morpholine, 1,4~
dithiane, piperazine, piperidine, 1 3-dioxolane, immidazolidine, imidazoline, pyrroline, pyrrolidine,
fetrahydropyran, dihydropyran, oxathiolane, dithiolane, 1.3-dioxane, 1,3-dithiane, oxathiane,

thiomorpholine, azetidine, thiazolidine, morpholing, and the like.

Ax used herein, the term “azacycle” refers to a heterocyele which comprises at least one ring
nitrogen atoms and which may optionally comprise 0, 1 or 2 additional ring heteroatoms selectd from N, O
or 5.

As used herein, the term "cycloalkyl” refers to saturated or partially unsaturated monocyclic,
bicychic or tricyclic hvdrocarbon groups of 3-12 carbon atoms.  For the avoeidance of doubt, cycloalkyl is
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not mtended 1o include aromatic groups such as naphthylene or phenyl.  Unless otherwise provided,
cycloaliyl refers to cyclic bydrocarbon groups haviag between 3 and 9 ring carbon atoms or between 3
and 7 ring carbon atoms, each of which can be optionally substituted with one, or two, or three, or more
substituents independently selected from the group consisting of alkyl, halo, oxo, hydroxy, alkoxy, alkyl-
C{O)-, acylamino, carbamoyl, alkyl-NH-, (alky1);N-, thiol, alky1-S-, nitro, cvano, carboxy, alky1l-O-C{0)-,
sulfonyl, sulfonamido, sulfamoyl, and heterocyclvl. Exemplary monocyclic hydrocarbon groups inchude,
but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl and cyclohexenyl
and the like. Exemplary bicyelic hydrocarbon groups include bornyl, indy!, hexahydromdyl,

tetrahy drovaphthyl, decahydronaphtbyl, bicvelof2 1 Hhexyl bicyclo]2.2 liheptyl bicyclof2.2. 1 jheptenyl,
6,6-dimethyibicyclo|3.1. 1jheptyl, 2,6,6-trimethylbicyclof3.1. 1 fhepivl, bicyclof2.2. 2]octyl and the like.
Exemplary tricyclic hydrocarbon groups include adamanty! and the bike. The term “hydroxy cycloalkyl”

refers specifically to a cycloalkyl group substitited with one or more hydroxy groups.

As used herein, the term "alkoxy" refers to alkyl-O-, wherein alkyl 1s defined herein above.
Representative examples of alkoxy mclude, but are not Hited to, methoxy, cthoxy, propoxy, 2-propoxy,
butoxy, tert-butoxy, pentyloxy, hexyloxy, cyclopropyloxy-, cyvclohexyioxy- and the like. Typically, alkoxy

groups have about 1-7, more preferably about 1-4 carbons.

As used herein, the torm “cycloalkoxy™ refers to cycloalkyl-O- and cycloalkyl-alky1l-O, wherein
cycloatkyl and alkyl are defined herein above. Representative examples of cycloalkoxy include, but are not
limited to, cyclopropvioxy, cvclobutyloxy, cvelopentyloxy, T-methylcvclopropylosy, cyclopropvimethoxy,
I-methylcyclobutyloxy and the like. Typically, cycloatikoxy groups have about 3-7, more preferably about

3-6 carbon atoms.

Divalent substituents are represented with a “diy!l” saffix.  Thus a divalent alky! hnker is referred
to as an alkandiyl group and a divalent cycloalkane group s referred to as a cycloalkandiy] (e g,
cyclopropandiyl).

As used herein, the term "heteroaryl” refers to a 5-14 membered monocyclic- or bicychic- or
tricyclic-aromatic ring system, having 1 to 8 heteroatoms selected froma N, O and 8. In certain preferred
aspects, the heteroarvl is a 5-10 membered ring system (e.g., 3-7 membered monocycle or an 3-10
membered bicyele) or a 5-7 membered ring system. Exemplary monocyelic heteroarvl groups tnclude 2- or
3-thienyl, 2~ or 3-furyl, 2- or 3-pyrrolyl, 2-, 4~ or S-imudazolyl, 3-, 4+ or S-pyrazolyl, 2-, 4-, or 5-thiazolyl,
3-, 4-, or 5-isothiazolyl, 2-, 4-, or 5-oxazolyl, 3-, 4-, or S-isoxazolyl, 3- or 5-1,2 4-triazolyl, 4- or 5-1,2 3-
iriazolyl, tetrazolyvl, 2-, 3+, or 4-pyridyvl, 3~ or 4-pyvridazinyl, 3-, 4-, or S-pyrazinyvl, 2-pyrazinvl, and 2-, 4,
and S-pyrimidinyl. Exemplary bicyclic heteroary! groups mmclade 1+, 3-, 4-, 5~ 6~, 7-, or 8-isoquinohinyl, 2~
L 3-, 4=, 5-, 6-, 7-, or §-quinoliavl, I-, 3-, 4- 5~ 6-, 7-, or B-isoquinolinyl, 1-, 2-, 4-, 5-, 6, 7-, or 8-

benzimidazolyl and i~ 2+ 3+ 4~ 5-, 6~ 7~, or 8-indolvh
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The term "heteroary!l” also refers to a group in which a heteroaromatic ring is fused to one or
more aryl, eveloalipbatic, or heterocyoiyl rings, where the radical or point of attachment is on the

heteroaromatic ring.

The terms “bicycle” and “bicyclyl” refers to a ring sytem having two fused rings each of which
rings may be carbocyclic or heterocyclic and each of which rings may be saturated, unsaturated or

aromatic.
As used herein, the torm "halogen” or "hale” refers to fluoro, chloro, bromo, and iodo.

As used herein, the term "optionally substituted” unless otherwise specified refers to a group that
1s unsubstituted or is substitrted with one or more, typically 1, 2, 3 or 4, suitable non-hvdrogen
substituents.  If the identity of the “optional substituent” 1s not cleardy defined in context of the optionally
substituted group, then cach optional substitvent is independently selected from the group consisting of!
alkyl, hydroxy, halogen, oxo, amino, alkylaminoe, dialkylamino, alkoxy, cycloalkyl, CO-H,
heterocyeloalkyloxy (which denotes a heterocyche group bonded through an oxygen bridge), -COsalkyl,
mercapto, nifro, cyano, sulfamovl, sulfonamide, aryl, -OC(Ohalkyl, -OC(OQaryl, aryl-S-, arvioxy; alkvithio,
formyl (i.e., HC(O)-), -C(O)NH,, aralkyl (alkvl substituted with aryD), arvl and aryl substitated with alkyl,
cycloalkyl, alkoxy, hydroxy, amino, alky-C{O)-NH-, alkylamano, dialkylamuoo or halogen. It is
understood that where a group is indicated fo be optionally substituted, the disclosure includes
embodiments in which the group is unsubstituted as well as embodiments in which the group is

substituted.

As psed herein, the term "isomers” refers to different compounds that have the same molecular
forraula but differ in arrangement and configuration of the atoms. Also as used herein, the term "an optical
isomer” or "a siercoisomer” refers to any of the various stereo isomeric configurations which may exast for
a given compound of the present invention and inchudes geomeiric isomers. It is understood that a
substituent may be attached at a chiral center of a carbon atom. Therefore, the invention imcludes
enantiomers, diastercomers or racemates of the compound. "Enantiomers” are a pair of stercoisomers that
are non-~-superimposable mirror images of cach other. A 1:1 mixture of a pair of enantiomers is a "racemic”
mixture. The termn is used {0 designate a racenuc mixture where appropriate. The use of "rel” indicates that
the diastercomeric orientation is knowan but the absoluie sterecchemistry is not. In cases where the absclute
stercochemistry has not been determined the optical rotation and/or chiral chromatography conditions will
indicate which isomer is present.

"Diastercoisomers” are stercoisomers that have at least two asymmetric atoms, but which are not
mirror-images of ecach other. The absolute stereochemistry s specified according to the Cahn-Ingold-
Prelog R-S system. When a compound is a pure enantiomer the stereochemistry at cach chiral carbon may
be specified by cither R or 5. Resolved compounds whose absolute configuration is nuknown can be
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designated (+) or () depending on the direction (dextro- or levorotatory ) which they rotate plane polarized
light at the wavelength of the sodium D line or retention time on chiral chromatography separation. Certain
of the compounds described herein contain one or more asymmetric centers or axes and may thus give nise
o enantiomers, diastereomers, and other stercotsomenic forms that may be defined, in terms of absolute
stercochemistry, as (R)~ or (8)-, or with the (+) or {-) sign. The present invention is meant o include all
such possible isomers, inchuding racemic mixtures, optically pure forms and intermediate mixtures.
Optically active {R)- and {(5)-isomers may be prepared using chiral synthons or chiral reagends, or resoived
using conventional technigues. If the compound contains a double bond, the substituent may be Eor Z
coufiguration. If the compound condains a disubstituted cycloalkyl, the cycloalkyl substituent may have a

cis- or frans~configuration,

It is understood that for any compound provided herein, including any compound of Formula (I),
or any embodiment thereof, or any compound of Table A, B, or C, or a salt of any of the foregoing, the
compound may exist in any stereochemical form, such as a single enantiomer, diastercomer, or tautomer or

a mixture of one or more enantiomers, diastercomers, and tavtomers in any ratic.

As used herein, the terms "salt" or "salts” refers to an acid addition or base addition salt of a
compound of the invention, "Salts” include in particular "pharmaceutical acceptable salts”. The term
“pharmaceutically acceptable salts” refers to salts that retain the biological effectiveness and properties of
the compounds of this invention and, which typically are not biclogically or otherwise undesirable. In
many cases, the compounds of the present vention are capable of forming acid and/or base salis by virtue

of the presence of amino and/or carboxy! groups or groups similar thereto.

Pharmaceutically acceptable acid addition salts can be formed with inorganic acids and organic
acids.
Inorganic acids from which salts can be derived inchude, for example, hydrochloric acid,

hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like.

Oreganic acids from which salts can be derived 1nclude, for example, acetic acid, propionic acid,
glycolic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid. mandelic acid, methanesulfonic acid, ethanesolfonic acid, benzenesufionic acid,

ioluenesulfonic acid, sulfosalicylic acid, and the like.
Pharmaceutically acceptable base addition salis can be formed with inorganic and organic bases.

Inorganic bases from which salis can be derived include, for example, ammonium salts and metals
from columas T to XH of the periodic table. In certain embodiments, the salts are derived from sodium,
potassium, ammonium, calcium, magpesivig, iron, silver, zine, and copper.  In certain other

embodiments, the salts are selected from ammomum, potassium, sodiom, calcim and magnesium salts.
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Organic bases from wlich salts can be denved include, for example, primary, secondary, and
tertiary amines, substifuied amines including naturally occurring substituted amines, cyclic amines, basic
ion exchange resins, and the hike. Certain organic amines include isopropylamine, benzathine, cholinate,

diethanolamine, diethy lamine, lvsine, meglumine. piperazine and tromethamine.

In another aspect, the present invention provides compounds as disclosed herein in acctate,
ascorbate, adipate, aspartate, benzoate, besylate, bromude/hy drobromude, bicarbonate/carbonate,
bisulfate/sulfate, camphorsulionate, caprate, chlonde/hvdrochloride, chlortheophyilonate, citrate,
ethandisulfonate, fumarate, gluceptate, gluconate, glucuronate, glutamate, glutarate, glycolate, hippurate,
hydroiodide/iodide, isethionate, factate, lactobionate, lauryisulfate, malate, maleate, malonate, mandelaie,
mesylate, methylsulphate, mucate, naphthoate, napsylate, micotinate, nitrate, octadecanoate, oleate, oxalate,
palmitate, pamoate, phosphate/hy drogen phosphate/dihy drogen phosphate, poly galacturonate, propionale,
sebacate, stearaie, succinate, sulfosalicylate, sulfate, tarirate, tosylaie trifenatate, trifluoroacetate or
xmafoate salt form. In yet another aspect, the present invention provides compounds as disclosed herein in
C1-Cyalkyl sufonic acid, benzencsulfonic acid or mono-, di- or 11-C-Caalkyl substituted benzene sulfonic

acid addition salt form.

Any formula given herein is also mtended to represent unlabeled forms as well as isotopically
{abeled forms of the compounds. Isotopically labeled compounds have struciures depicted by the formulas
given herein except that one or more atoms are replaced by an atom having a selected atomic mass or mass
number. Examples of isotopes that can be mcorporated into compounds of the inveniion include isotopes
of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as 7H, *H, 'C, PC, C,
PN, F P, 2P, TS, OCH, M, Pl respectively. The invention inchudes various isotopically labeled
conmpounds as defined herein, for example those into which radicactive isotopes, such as *H, PC, and M*C,
are present. Such isctopically labelled compounds are nseful in metabolic studies (with *C), reaction
kinetic studies (with, for example *H or *H), detection or imaging techniques, such as positron enmission
tomography (PET) or single-photon emission computed tomography (SPECT) mcluding drug or substrate
tissue distribution assays, or in radioactive treatment of patients. In particular, an *F or labeled compound
may be particularly desirable for PET or SPECT studies. Isotopically labeled compounds of this invention
and salts thereof can generally be prepared by carrying out the procedures disclosed 1n the schemes or in
the examples and preparations described below by substituting a readily available isotopically labeled
reagent for a non-isotopically labeled reagent.

Further, substitution with heavier isotopes, particularly dewterium (i.c., “H or D) may afford
certain therapeutic advantages resulting from greater metabolic stability, for example increased in vivo
half-life o reduced dosage requireraents of an taprovement in therapeutic index. K is understond that

deuteriinm in this context is regarded as a substituent of a compound of the formula (I). The concentration
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of such a heavier isotope, specifically deuterivm, may be defined by the 1sotopic enrichment factor. The
terre "isotopic enrichiment factor”™ as nsed herein means the ratio between the tsotopic abundance and the
natural abundance of a specified isotope. If a substituent in a compound of this mvention 1 denoted
deuterium, such compound has at least 50% deuterium ncorporation at cach designated deuterium atom,
60% deuterivm incorporation, at least 75% deuterium incorporation, at least 90% deutcrium mcorporation,
at keast 95% deuterium incorporation, at least 99% deuteriom incorporation, or at least 99 5% deuterium

MCOTporation.

The compounds of the present invention may inherently or by design form solvates with solvents
(including water). Therefore, it is intended that the invention embrace both solvated and unsolvated forms.
The term "solvate" refers to a molecular complex of a compound of the present invention (including saklts
thereof) with one or more solvent molecules. Such solvent molecules are those conmonly used m the
pharmaceutical ari, which are known to be innocuous o a recipient, ¢.g., water, cthanol,
dimethyisulfoxide. acetone and other common orgamc solvents. The term "hydrate” refers to a molecular
comaplex comprising a compound of the invention and water. Pharmaceutically acceptable solvates in
accordance with the invention include those wherein the solvent of crystallization may be isotopically
substituted, ¢.g. By, deg-acetone, de-DMS0.

The term "a therapeutically effective amount” of a compound of the present tnvention refers 1o an
amount of the compound of the present invention that will elicit the biological or medical response of a
subject, for example, reduction or inbibition of an enzyme or 3 protein activity, or ameliorate syrapioras,
alleviate conditions, slow or delay disease progression, or prevent a discase, ¢tc. In one non-limiting
embodiment, the term "a therapeutically effective amount” refers to the amount of the compound of the
present invention that, when adminisiered 1o a subject, is effeciive to (1) at least partially alleviating,
inhibiting, preventing and/or ameliorating a condition, or a disorder, or a discase or biological process (1)
mediated by TRPC6 activity, or (i1} associated with TRPC6 activity; or (2) inhibiting the activity of
TRPC6.,  In another non-limiting embodiment, the term "a therapeutically effective amowunt” refers to the
amount of the compound of the present invention that, when administered to a cell, or a tissue, or 3 nog-
cellular biological material, or a medium, is effective to at least partially infubit TRPC6 activity.

As used herein, the term "subject” refers to an antmal. Typically the andmal is a mammal. A
subject also refers to for example, primates (e.g., humans), cows, sheep, goats, horses, dogs, cats, rabbits,
rats, mice, fish, birds and the like. In certain embodiments, the subject is a primate. In yet other
embodiments, the subject is a human.

As used herein, the term "mhibit", "inhibition” or "inhibiting" refers to the reduction or
suppression of a given condition, symptom, or disorder, or disease, or a significant decrease in the baseline

activity of a biological activity or process.

81



20

i

LD

w
s

WO 2019/079578 PCT/US2018/056484

As used herein, the term "treat", "treating” or "treatinent” of any disease or disorder refers in one
embodiment, to ameliorating the disease or disorder (i.¢., slowing or arresting or reducing the development
of the discase or at least one of the clinical symptoms thereof). In another embodiment "weat”, "treating” or
"treatment” refers to alleviating or ameliorating at least one physical parameter including those which may
not be discernible by the patient. In vet another embodiment, "freat”, "ireating” or "ireatment” refers to
modulating the disease or disorder, either physically, (¢.g., stabilization of a discernible symptom),
physiologically, (e.g.. stabilization of a physical parameter), or both.

As used herein, the term “prevent,” “preventing” or “prevention” of any disease or disorder refers
in one embodiment, to delay or avoidance of onset of the disease or disorder (1.¢., slowing or preventing
the onset of the disease or disorder in a patient susceptible to development of the disease or disorder).

As used herein, a subject 1s "in need of " a treatment if such sobject would benefit biologically,
medically or in quality of life from such treatment.

o

As used herein, the term "a," "an," "the" and similar terms used in the context of the present
mvention {especially in the context of the claims) are o be consirued to cover both the singular and plural
unless otherwise indicated herein or clearly contradicted by the context.

Any asymmetric atom (¢.g.. carbon or the like) of the compound(s) of the present invention can
be present in racemic or enantiomernically enriched, for example the (R)-, (5)- or (R, 5)-configuration. In
certain embodiments, cach asymmetric atom has at least 50% enantiomeric excess, at least 60%
enantiomeric excess, at least 70% enantiomeric excess, at least 20% enantiomeric excess, at least 90%
enantiomeric excess, at least 95% enantiomeric excess, or at least 99% enantiomeric excess in the (R)-~ or
(S)-configuration. Substituents at atoms with unsatorated bonds may, if possible, be present in ¢is-(Z)- or
trans-(E)-form.

Accordingly, as used herein a compound of the present invention can be in the form of one of the
possible isorers, wriamers, atropisorers, automers of mixtures thereof, for exaraple, as substantially pure
geometric (Cis or trans) isomers, diastereomers, optical isomers (antipodes), racemates or mixtures thereof.

Any resulting mixtures of 1somers can be separated on the basis of the physicochemical
differences of the constituents, into the pure or substantially pure geomeiric or optical isomers,
diastereomers, racemates, for example, by chromatography and/or fractional crystallization.

Any resulting racemates of final products or intermediates can be resolved into the optical
antipodes by known methods, e.g., by separation of the diastereomeric salts thereof, obtained with an
optically active acid or base, and liberating the optically active acidic or basic compound. In particular, a
basic moiety may thus be employed to resolve the compounds of the present invention into their optical
antipodes, e.g., by fractional crystallization of a salt formed with an optically active acid, ¢.g., tartaric acid,
dibenzoyl tartaric acid, diacetyl tartaric acid, di-0.0 -p-toluoyl tartaric acid, mandelic acid, malic acid or

camphor-10-sulfonic acid. Racemic products can also be resolved by chiral chromatography, ¢.g., high
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performance hiquid chromatography (HPLC) or supercritical fluid chromatography (SFC) using a chiral
adsorbent.

Mixtures of isomers obtainable according to the invention can be separated in a manner known to
those skilled in the art into the individual isomers; diastereoisomers can be separated. for example, by
partitioning between poly phasic solvent mixtures, recrvstallization and/or chromatographic separation, for
example over silica gel or by ¢.g. medium pressure hquid chromatography over a reversed phase colamn,
and racernates can be separated, for example, by the formation of salis with optically pure sali-forming
reagents and separation of the mixture of diasterecisomers so obtainable, for example by means of
fractional crystallization, or by chromatography over optically active column materials,

Within the scope of this fext, only a readily removable group that 18 not a consiituent of the
particular desired end produoct of the compounds of the present invention is designated a "protecting
group”, unless the context indicates otherwise. The protection of functional groups by such protecting
groups, the protecting groups themselves, and their cleavage reactions are described for example in
standard reference works, such as J. F. W. McOmie, "Protective Groups in Organic Chemistry”, Plenum
Press, London and New York 1973, m T. W. Greene and P. G M. Wauts, "Protective Groups in Organic
Synthesis", Third edition, Wiley, New York 1999, in "The Peptides”; Volume 3 (editors: E. Gross and L.
Meienhofer), Academic Press, London and New York 1981, in "Methoden der organischen Chemie”
(Methods of Organic Chemistry), Houben Weyl, 4th edition, Volume 15/1, Georg Thieme Verlag, Stuttgart
1974, in H.-D. Jakubke and H. Jeschkeit, " Aminosauren, Peptide, Proteine” (Amino acids, Peptides,
Proteing), Verlag Chemie, Weinheim, Decrfield Beach, and Basel 1982, and in Jochen Lehmann, "Chemie
der Kohlenhydrate: Monosaccharide and Denvate" (Chemistry of Carbohydrates: Monosaccharides and
Derivatives), Georg Thieme Verlag, Stutigart 1974, A characteristic of protecting groups is that thev can
be removed readily (.e. without the occurrence of undesired secondary reactions) for example by
solvolysis, reduction, photolysis or alternatively uander phyvsinlogical conditions (e.g. by enzymatic
cleavage).

Intermediates and final products can be worked up and/or purified according to standard methods,
e.g. using chromatographic methods, distribution methods, (re-) crystallization, and the like.

All methods descnibed heremn can be performed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use of any and all exarmples, or exeraplary
language (e.g. "such as") provided herein is intended merely to better illuminate the invention and does not
pose a limitation on the scope of the vention otherwise claimed.

Any process steps disclosed herein can be carried out under reaction conditions that are known to
those skilled in the art, including those mentioned specifically, in the absence or, customarily, n the
presence of solvents or diluents, incloding, for example, solvents or diluents that are inert towards the

reagents used and dissobve them, in the absence or presence of catalysts, condensation or neutralizing
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agents, for example ion exchangers, such as cation exchangers, e.g. in the H' form, depending on the
nature of the reaction and/or of the reactants at reduced, nommal or elevated temperature, for example ina
temperature range of from about ~100° C. to about 250° C, mchuding, for example, from approximately -

80° C. to approximately 250° C, for example at from ~-80 to ~60° C, at room temperature, at from -20 to 40°

5 . or at reflux temperature, under atmospheric pressure or in a closed vessel, where appropriate under
pressure, and/or in an mert atmosphere, for example under an argon or nitrogen atmosphere.

The solvents from which those solvents that are suitable for any particular reaction may be
selected nclude those mentioned specifically or, for example, walter, esters, such as lower alkyl-lower
alkanoates, for example ethyl acetate, ethers, such as aliphatic ethers, for example dicthyi ether, or cyelic

10 ethers, for example tetrahydrofuran or dioxane, liquid aromatic hydrocarbons, such as benzene or toluerne,
alcohols, such as methanol, ethanol or 1- or 2-propancl, nitriles, such as acetonitrile, halogenated
hydrocarbons, such as methvlene chloride or chiovroforn, acid amides, such as dimethyHormamide or
dimethyl acetamude, bascs, such as heterocyclic nitrogen bases, for example pyridine or N-
methylpyrohdin-2Z-one, carboxylhic acid anhyvdrides, such as lower alkanoic acid anbydrides, for exaraple

15  acctic anhydnde, cyclic, lincar or branched hydrocarbons, such as cyciohexane, hexanc or isopentane,
methyveyvelobexane, or mixtures of those solvents, for example agocous solutions, vuless otherwise
indicated 1n the description of the processes. Such solvent mixtures may also be used in workiag up, for
example by chromatography or partitioning.

In another aspect, the present invention provides a pharmaceutical composition comprising a

20  compound of the present invention, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier. In a further embodiment, the composition comprises at least two pharmaceutically
acceptable carriers, such as those described herein. For purposes of the present invention, unless
designated otherwise, solvates and hvdrates are gencrally considered conmpositions. Preferably,
pharmacentically acceptable carriers are sterile. The pharmacewtical composition can be formulated for

25 particular routes of administration such as oral administration, parenteral administration, and rectal
administration, etc. In addition, the pharmaceutical compositions of the present invention can be made up
in a solid form (ncluding without fimitation capsules, tablets, pills, granules, powders or suppositories), or
in a hquid form (including without limitation solutions, suspensions or emulsions). The pharmaceutical
compositions can be subjected to conventional pharmaceutical operations such as sterilization and/or can

30  contan conventional inert dituents, lubricating agents, or buffering agents, as well as adjuvants, such as

preservatives, stabilizers, wetting agents, emulsifiers and buffers, etc.
As used herein, the term "pharmaceutically acceptable carrier” includes any and all solvents,
dispersion media, coatings, surfactants, antioxidants, preservatives {e.g., antibacterial agents, antifungal

agenis), isotonic agents, absorption delaying agents, salts, preservatives, drugs, drug stabidizers, binders,

w
s

excipients, disintegration agents, lubricants, sweetening agents, flavoring agents, dyes, and the like and
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combinations thereof, as would be known fo those skilled in the art {sce, for example, Remingion's
Phanmaceutical Sciences, 183th BEd. Mack Printing Company, 1990, pp. 1289-1329). Except msofar as any
conventional carrier 18 incompatible with the active ingredient, its use in the therapeutic or pharmaceutical
compositions 18 contemplated.

Typically, the pharmaceutical compositions are tablets or gelatin capsules comprising the active
ingredient together with one or more oft a) diluents, ¢.g.. lactose, dextrose, sucrose, mannitol, sorbitol,
cellulose and/or glvcine, b) lubricants, ¢.g., silica, talcum, siearic acid, its magnesium or caiciom salt
and/or polvethyleneglyeol; for tablets also ¢) binders, ¢.g., magnesium aluminum silicate, starch paste,
gelatin, tragacanth, methylcellulose, sodivm carboxymethylcellulose and/or polyvinyipyrrolidone;
desired d) disintegrants, ¢.g., starches, agar, alginic acid or its sodium salt, or effervescent mixtures; and ¢)
absorbents, colorants, flavors and sweeteners. Tablets may be either film coated or enteric coated
according to methods known 1o the art. Suitable compositions for oral administration include an effective
amourntt of a compound of the invention n the form of tablets, lozenges, aquecus or oily suspensions,
dispersible powders or granuoles, emulsion, hard or soft capsules, or syrups or elixirs. Compositions
intended for oral use are prepared according fo anv method known in the art for the manufacture of
pharmaceutical compositions and such compositions can contain one or more agents selected from the
group consisting of sweetening agents, flavorimg ageunts, coloring agents and preserving agents in order to
provide pharmaceutically elegant and palatable preparations. Tablets may contain the active ingredient in
admixture with nontoxic pharmaceutically acceptable excipients which are suitable for the manufacture of
tablets. These excipients are, for example, inert diluents, such as calcium carbonate, sodium carbonate,
lactose, calcium phosphate or sodium phosphate; granulating and disintegrating agents, for example, corn
starch, or alginic acid; binding agents, for example, starch, gelatin or acacia; and lubricating agents, for
example magnesium stearate, stearic acid or tale. The tablets are uncoated or coated by known techniques
to delay disintegration and absorption in the gastrointestinal tract and thereby provide a sustained action
over a longer period. For example, a time delay material such as glvceryl monostearate or glyceryl
distearate can be emploved. Formuldations for oral use can be presented as hard gelatin capsules wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water or an oil
mediun, for example, peanut oil, Bquid paraffin or olive oll. Certain injectable compositions are agueous
isotonic solutions or suspensions, and supposiories are advantageously prepared from fatty emulsions or
suspensions. Said compositions may be stenhized and/or contain adjuvanis, such as preserving, stabilizing,
wetting or emulsiiying agents, solution promoters, salts for regulating the osmotic pressure and/or buffers.
In addition, they may also contain other therapeutically valuable substances. Said compositions are
prepared according to conventional mixing, granulating or coating methods, respectively, and contain

about 0.1-75%, or contain about 1-50%, of the active ingredient. Switable compositions for trapsdermal
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apphication mclude an effective amount of a compound of the invention with a sutable carrier. Carriers
suitable for transdermal delivery inchude absorbable pharmaccologically acceptable solvents to assist
passage through the skin of the host. For example, transdermal devices are in the form of a bandage
comprising a backing member, a reservorr contaiming the compound optionally with carriers, optionally a
rate controlling barrier to deliver the compound of the skin of the host at a controlled and predetermuncd
rate over a prolonged period of time, and means to secure the device to the skin. Suitable compositions for
topical application, e.g., to the skin and eves, include aqueous solutions, suspensions, omiments, creams,
gels or sprayable formulations, ¢.g., for delivery by aerosol or the bke. Such topical debivery systems will
in particular be appropriate for dermal application, ¢.g., for the treatment of skin cancer, e.g., for
prophylactic use in sun creams, lotions, spravs and the like. They are thus particularly suited for use in
topical, including cosmetic, formulations well-kaown in the art. Such may contain solubilizers, stabilizers,
tonicity enhancing agends, buffers and preservatives. As used bercin a topical application way also pertain
to an inhalation or to an intranasal apphication. They may be conveniently delivered in the form of a dry
powder (either alone, as a mixture, for example a dry blend with lactose, or a mixed component particle,
for example with phospholipids) from a dry powder inhaler or an aerosol spray prescutation from a
pressurized container, pump, spray, atomizer or nebulizer, with or without the use of a suitable propellant.

The present invention further provides anhydrous pharmaceutical compositions and dosage forms
comprising the compounds of the present invention as active mngredients, since water may facilitate the
degradation of certain compounds.

Anhydrous pharmaceutical compositions and dosage forms of the invention can be prepared using
anthydrous or low moisture containing ingredients and low moisture or low humedity conditions. An
anhydrous pharmacecutical composition may be propared and stored such that its anhydrous nature is
maintained. Accordingly, anhydrous compositions are packaged using materials known to prevent
exposure o water such that they can be included 1o sutiable formudary kits. Examples of suiiable
packagimg include, but are not limited to, hermetically sealed foils, plastics, unit dose containers (e.g.,
vials), blister packs, and strip packs.

The mvention further provides pharmaceutical composiiions and dosage forms that comprise one
or more agents that reduce the rate by which the compound of the present invention as an active ingredient
will decompose. Such agents, which are referred to herein as "stabilizers,” mclude, but are not himited to,

antioxidants such as ascorbic acid, pH buffers, or salt buffers, ctc.

Prophylactic and Therapeutic Uses

The compounds disclosed herein in free form or 1 pharmmaceutically acceptable salt form, exhibit

valuable pharmacological properties, e.g. TRPC protein modulating properties and more particularly
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inhibition of TRPCG protein activity, e.g. as indicated in in vitro and in vivo tests as provided in the next

sections and are therefore indicated for therapy.

The present invention provides methods of reating a discase or disorder associated with TRPC6
proteis activity by admisistering #0 3 subject in need thereof an effective amount of 3 corapound disclosed
herein. In certain aspects, the discase or disorder suitable for therapy by adnuinistration of the compound of
the invention tclude, but are not imited to, nephrotic syndrome, munimal change discase, focal scgmental
glomerulosclerosis, collapsing glomerulopathy, membranous nephropathy, membranoproliferative
glomerulonephritis, IGA nephropathy. acute renal falure, chronic renal failare, diabetic nephropathy .
sepsis, pulmonary hypertension, acute lung disorder, acute respiratory distress syndrome (ARDS), heart
fatture, stroke, malignant tumor or muscular dystrophy.  In certain instances, the patient is suffermg from
nephrotic syndrome, membranous nephropathy | and acute renal fatture.

In a specific embodiment, the present invention provides a method of treating or preventing renal
discase by admunistering (o a subject in need thereof an effective amount of a compound disclosed herein.
In certain embodiments, patients who are currently asymptomatic but are at risk of developing renal
disease are suitable for administration with a compound of the invention. The methods of treating or
preventing renal disease include, but are not limited to, methods of treating or preventing nephrotic
syndrome, membranous nephropathy, acute renal failure, sepsis, chronic renal failure and diabetic

nephropathy.

The pharmaceutical composition or combination of the present invention can be in unit dosage of
about 1-1000 mg of active ingredient(s) for a subject of about 530-70 kg, or about 1-500 mg or about 1-250
myg of about 1-150 mg or about 0.5-160 mg, or about 1-50 ;g of active mygredients. The therapeutically
effective dosage of a compound, the pharmaceutical composition, or the combinations thereof, is
dependent on the specics of the subject. the body weight, age and mdividual condition, the disorder or
discasc or the severity thereof being treated. A physician, clinician or veterinarian of ordinary skill can
readily determine the effective amount of cach of the active ingredients necessary to prevent, treat or

inhibit the progress of the disorder or discase,

The above-cited dosage properties are demonstrable in vitro and in vivo tests using
advantageously mammals, ¢.g., mice, rats, dogs, monkeys or 1solated organs, tissues and preparations
thercof. The compounds of the present invention can be applied i vitro in the form of solutions, e.g.,
agueous solutions, and i vivo either enferally, parenterally, advantageously intravencusly, ¢.g.. as a
suspension or in agueous sclution. The dosage in vitro may range between about 107 molar and 107 molar
concentrations. A therapeutically effective amount i vivo may range depending on the route of

administration, between about 0.1-500 mg/kg, or between about 1-100 mg/kg.
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The activity of a compound according to the present invention can be assessed by 1n vitro & in

vive methods, such as those described in the examples below.

The compound of the present invention may be administered either simultaneously with, or before
or after, one or more other therapeutic agent. The compound of the present invention may be administered
separately, by the same or different route of administration, or together in the same pharmaceutical

composition as the other agents.

In one embodiment, the invention provides a product comprising a compound disclosed herein
and at least one other therapeutic agent as a combined preparation for simultancous, separate or sequential
usc in therapy. In one embodiment, the therapy is the treatment of a disease or condition mediated by
TRPC protein activity.  In preferred aspects, the therapy is a treatment for nephrotic syndrome, minimal
change discase, focal segmental glomerulosclerosis, collapsing glomerulopathy, membranous nephropathy,
membranoproliferative glomernlonephritis, IGA nephropathy, acute renal failure, chronic renal failure,
diabetic nephropathy, sepsis, pulmonary hypertension, acute tung disorder, acute respiratory distress

syndrome (ARDS), heart failure, stroke, malignant tumor, or muscular dysirophy.

Products provided as a combined preparation include a composition comprising the compound
disclosed herein and the other therapeutic agent(s) together in the sarne pharmaceutical composition, or the

compound disclosed herein and the other therapeutic agent(s) m separate form, e.g. in the form of a kit.

In one embodiment, the invention provides a pharmaceutical composition comprising a compound
as disclosed herein and another therapeutic agent(s). Optionally, the pharmaceutical composition may

comprise a pharmaceutically acceptable carrier, as described above.

In one embodiment, the invention provides a kit comprising two or more separate pharmaceutical
compositions, at least one of which contains a compound disclosed hercin. In one embodiment, the kit
compriscs means for separately retaining said compositions, such as a container, divided boitle, or divided
foil packet. An example of such a kit is a blister pack, as typically used for the packaging of tablets,

capsules and the hike,

The kit of the invention may be used for administering different dosage forms, for example, oral
and parenteral, for administering the separate compositions at different dosage intervals, or for titrating the
separate compositions against one another. To assist corapliance, the kit of the invention typically

comprises directions for administration.

In the combination therapies of the mvention, the compound of the invention and the other
therapeutic agent may be manufactored and/or formuulated by the same or different manufactorers.
Moreover, the compound of the invention and the other therapeutic may be brought together into a

combination therapy: (3) prior to release of the combination product to physicians (¢.g. in the case of a kit
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comprising the compound of the invention and the other therapeutic agent); (31} by the physician
theraselves {or under the guidance of the physiciany shortly before adnunistration; (Ut in the patient
themselves, e.g. during sequential administration of the compound of the invention and the other

therapeutic agent.

Accordingly, the mvention provides the use of a compound as disclosed herein for treating a
discase or condition mediated by TRPC protemn activity wherein the medicament 1s prepared for
administration with another therapeutic agent. The invention also provides the use of another therapeutic
agent for treating a disease or condition mediated by the TRPC protein activity, wherein the medicament 18
administered with a compound as disclosed herein. Tn another aspect, the inveuntion provides the use of a
compound as disclosed herein for treating a disease or disorder selected from nephrotic syndrome, minimal
change disease, focal segmental glomerulosclerosis, colapsing glomerulopathy, membrasous
nephropathy, membranoproliferative glomerulonepheitis, 1GA nephropathy, acute renal fature, chrouic
renal failure, diabetic nephropathy . sepsis, pulmonary hypertension, acute hung disorder, acute respiratory
distress syndrome (ARDS), beart failure, stroke, malignant tumor, or muscular dystrophy wherein the
medicament i3 prepared for administration with another therapeutic agent. The invention also provides the
use of another therapeutic agent for treating a disease or disorder selected from nephrotic syndrome,
minimal change discase, focal segmental glomerulosclerosis, collapsing glomerulopathy, membranous
nephropathy, membranoproliferative glomernlonephritis, 1GA nephropathy, acute renal failore, chronic
renal fatlure, diabetic nephropathy, sepsis, pulmonary hypertension, acute tung disorder, acute respiratory
distress syndrome (ARDS),  heart fatture, stroke, malignant tipior, or muscular dystrophy, wherein the

medicament 18 administered with a compound ag disclosed herein

The imvention also provides a compound as disclosed herein for use in a method of treating a
discase or condition mediated by TRPC protein activity wherein the compound 1s prepared for
administration with another therapeutic agent. The invention also provides another therapeutic agent for
usc in a method of treating a disease or condition mediated by TRPC protein activity, wherein the other
therapeutic agent is prepared for administration with a compound as disclosed herein. The invention also
provides a compound as disclosed heremn for use in a method of treating a disease or condition mediated by
TRPC protein activity, wherein the compound 18 adminigtered with another therapeutic agent. The
invention also provides another therapeutic agent for use in a method of treating a disease or condiiion
mediated by TRPC protein activity, wherein the other therapeutic agent is administered with a compound

as disclosed herein,

The invention also provides the use of a compound as disclosed herein for treating a disease or
condition mediated by TRPC protein aotivity wherein the patient has previously (e.g. within 24 hours)

been treated with another therapeutic agent. The invention also provides the use of another therapeutic
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agent for treating a disease or condition mediated by TRPC protein activity wherein the patient has

previously {e.g. withis 24 hours) been treated with a compound as disciosed herein,

The pharmaceutical compositions can be administered alone or in combination with other
modecules known to bave a beneficial effect in treatment of kidney disease or raore particularly inthe
treatmaent of FSGS, sephrotic syndrome, mineal change diseases or diabetic kidney discase. A
combination therapy regimen may be additive, or it may produce synergistic resulis (e.g.. improvement 1n
kidney function which is more than expected for the combined use of the two agents). In some
embodiments, the present invention provide a combination therapy for preventing and/or treating kidney
discase or more particularly FSGS, nephrotic syndrome or mirumal change diseases with a compound of
the invention and a second therapeutic agent sclected from the group consisting of ACE/ARB (such as
captopnl, Histnopril or losartan), stercid therapy (such as preduisone), immunomodulators (such as
mycophenolate mofeiil, tacrolimus or cyclosporine A), adrenocorticotropic hormone analogs (such acthar
gel), anti-CD20 antibodies (such as rituximab), calcium channel blockers (such as amlodipine), diuretics
{(such as hydrochlorothiazide), antiplatelet agents (such as dipyvridamole), anticoagulants (such as heparin),
DPP-4 inhibitors (such as sitaghptiny, SGLT2 mmhibutors (such as dapaghflozm), anti-hyperlipidemia (such

as rosuvastatin), anemia therapy (darbepoetin alfa), or anti-hy peruricermia (febxostat).

In one embodiment, the invention provides a method of mhibiting the activity of a TRPC protein,
or more preferably inhibiting the activity of TRPC6 protein, in a subject, wherein the method comprises
administering to the subject a therapeutically effective amount of the compound according to the definition
of Formula (1). The invention further provides methods of inhibiting the activity of a TRPC protein, or
more preferably inhibiting the activity of TRPCS6 protein in a subject by administering a compound as
disclosed herein, wherein the method comprises administering to the subject a therapeutically effective

amouant of the compound as disclosed herein.

In one embodiment, the invention provides a compound as disclosed hercin, foruse asa

medicament.

In one embodiment, the invention provides the use of a compound as disclosed herein for the
treatment of a disorder or disease in a subject characterized by the activity of a TRPC protein, or more
preferably the sctivity of TRPCO protein. In particular, the investion provides the use of a compound as
disclosed herein for the treatment of a disorder or disease mediated by the activity of a TRPC protein, or
more preferably the sctivity of TRPCO protein, ¢ g, sephrotic syndrome, miniresl change discase, focal
scgmental glomerulosclerosis, collapsing glomerulopathy, membranous nephropathy,
membragoproliferative glomendonephritis, IGA nephropathy, acute renal fathure, chronic renal failure.
diabetic nephropathy, sepsis, pulmonary hypertension, acute fung disorder, acute respiratory distress

syndrome (ARDS), zheart failure, stroke, malignant tumor, or muscular dystrophy.  In certain preferred
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aspects, the imvention provides for the use of a compound as disclosed herein for the treatment of a
disorder or discase mediated by the activity of TRPCUS protein selected from nephrotic syadrome,
membranous nephropathy and acute renal fatlure.

In one embodiment, the invention provides the use of a compound as disclosed herein in the
manutacture of a medicament for the treatment of a disorder or disease in a subject characterized by
activity of a TRPC protein, or more preferably the activity of TRPC6 protein.  More particudarly 1n the
mamufacture of a medicament for the treatment of a disease or disorder in a subject characterized by
activity of a TRPC protein, or more preferably the activity of TRPCS protein, e.g., nephrotic syndrome,
minimal change disease, focal segmental glomenilosclercsis,  collapsing ghvmenilopathy, membranous
nephropathy, membranoproliferative glomernlonephritis, IGA nephropathy, acute renal failure, chromic
renal failure, diabetic nephropathy, sepsis, pulmonary hypertension, acute long disorder, acute respiratory
distress syndrome {ARDS), heart fatlure, stroke, malignant turaor, or rouscular dysirophy.  In certain
preferred aspects, the mvention provides the use of a compound as disclosed herein in the manufacture of a

medicament for the treatment of nephrotic syndrome, membranous nephropathy and acute renal failure.

In one embodiment, the invention provides the use of a compound as disclosed herein for the
treatment of a disorder or disease in a subject characterized by activity of a TRPC protein, or more
preferably the activity of TRPC6 protein. More particularly, the invention provides uses of the compounds
provided herein in the treatiment of a disease or disorder characterized by activity of a TRPC protein, or
more preferably the sctivity of TRPCO protein, ¢ g, sephrotic syndrome, miniesl change discase, focal
segmental glomerulosclerosis, collapsing glomerulopathy, membranous nephropathy,
membragoproliferative glomendonephritis, IGA nephropathy, acute renal fathure, chronic renal failure.
diabetic nephropathy, sepsis, pulmonary hvperiension, acuie fung disorder, acute respiratory distress
syndrome (ARDS), heart faiture, stroke, malignant tumor, or muscular dystrophy. In certain embodiments,
the uses of the compounds provided herein is for the treatment of a discase or disorder 1s selected from

nephrotic syndrome, membranous nephropathy and acute renal failure.

In a specific embodiment, the present invention provides use of the compounds of the invention
for treating or preveniing vephrotic syndrome, membranous nephropathy, acute renal fatlure, sepsis,
chromic renal failure, diabetic nephropathy, pulmonary hypertension, acute lung disorder, acute respiratory
distress syndrome (ARDS), heart failure, stroke, malignant tumor or muscular dystrophy. In certain
embodiments, patients who are currently asymptomatic but are at rigk of developing a sy mptomatic
nephrotic syndrome, merabranous nephropathy, acuife renal fatlure, sepsis, chronic renal fatlure, diabetic
nephropathy, pulmonary hypertension, acute lung disorder, acute respiratory distress syndrome (ARDS),
heart failure, stroke, malignant tumor or muscular dystrophy are suitable for admimstration with a
compound of the invention. The use in treating or preventing nephrotic svndrome, membranous

ncphropathy, acule renal failure, sepsis, chronic renal fatlure, diabetic nephropathy, pulmonary
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hypertension, acute fung disorder, acule respiratory distress syndrome (ARDS), heart falure, stroke,
malignant toeor or muscalar dystrophyviachude, but are not lunited to, uses o treating or preventing one of
more symptoms or aspects of nephrotic syndrome, membranous neplropathy, acute renal failure, sepsis,

chromic renal failure, diabetic nephropathy, pulmonary hypertension, acute lung disorder, acute respiratory

5 distress syndrome {(ARDS), heart failure, stroke, malignant tumor or muscular dystrophy.

The invention further includes any vanant of the present processes, in which an intermediate
product obtainable at anv stage thereof is used as starting material and the remaining steps are carred out,
or in which the starting materials are formed 1n situ under the reaction conditions, or in which the reaction

compornenis are used in the foro of their salts or optically pure materials.

10 The following examples are intended to illustrate the invention and are not to be construed as
berng Inmutations thereon. Temperatures are given i degrees centigrade (° C). If not mentioned otherwise,
all evaporations are performed under reduced pressure, typically between about 15 mm Hg and 100 mm
Hg (=20-133 mbar). The structure of final products, intermediates and starting materials is confirmed by

standard analvtical methods, ¢.g., microanalysis and spectroscopic characteristics, ¢.g., MS, IR, NMR.

}_\
ex

Abbreviations used are those conventional in the art.

The invention relates also to those forms of the process in which a compound obtainable as an
intermediate at any stage of the process is used as starting material and the remaming process steps are
carried out, or in which a starting material is formed vader the reaction conditions or is used n the form of
a derivative, for example in a protected form or in the form of a salt, or a compound obtainable by the

20 process according to the invention is produced under the process conditions and processed further in situ.

All starting materials, building blocks, reagents, acids, bases, dehydrating agents, solvents and
catalysts utihized to synthesize the compounds of the present invention are either commercially available or
can be produced by organic synthesis methods known to one of ordimary skill in the art.

Experimental
25 Unless otherwise noted, all materials were obtained from commercial suppliers and used withoot
further purification. Al parts are by weight and temperatures are in degrecs centigrade unless otherwise
indicated. Al microwave assisted reactions were conducted with a Smith Synthesizer from Biotage.
Mass spectral data was determined by electrospray ionization technique.  All examples were purified o

>95% purity as determined by high-performance ligad chromatography.  Unless otherwise stated,

[98]
O

reactions were tun at room temperaturce.

Commercially available materials were purchased from Sigma Aldrich, HDH Pharma,
Pharmablock, Alfa Acsar, Enovation Chemicals, and Combi-Blocks.

Compound names, 1.¢., IUPAC names, for compounds described in the instant application were

gencrated using ChemDraw compound naming software.

D
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The following abbreviations are used:

CDI -
DBCM -
DMSG -
DMF -
THF -
EtQO -
EtOAc -
EtOH -
Ms -
MeCN -
MeOH -
SEC -
TFA -

1,1 -carbonyldiimidazole
dichloromethane
dimethyl sulfoxide

N N-dimethy iformanude
tetrahy drofuran

dicthyl ether

ethyl acetate

ethyl alcohol

mesylate

acetonitrile

methyl alcobol
supercritical fluid chromatography

trifluoroacetic acid

PCT/US2018/056484
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tmp - 2,2,6,6~tetramethylpiperidine
h- hour
min - min
1t - rogm temperature (22-23 °C)
5  mL mililiters
uL microliters
g grams
ug MICTOEIams
meg milligrams
10 waol micromolars

General Method of Preparation

The compounds described herein are prepared using technigues known to one skilled in the art
through the reaction sequences depicted n schemes 1-6 as well as by other methods. Furthermore, in the
15 following schemes, where specific acids, bases, reagents, coupling agents, solvenis, etc. are mentioned, i
is undersiood that other suitable acids, bases, reagents, coupling agents, solvents, etc. may be used and are
mcluded within the scope of the present invention,
Synthesis of selected compounds of the present invention were prepared as described in Scheme |
CDI coupling of the desired bis-anline provided the corresponding benztmidazoione. Subjection to refluxing
20 POCL delicvered the chlorobenzimidazole. These intermediates could be alkylated with a variety of
electrophiles. then subjected to SnAr conditions to provide the Boc protected penultimate mteremdiates.
Exposure to a variety of acids effected Boc deprotection to furnish the final products.

Scheme 3

A
T
POCH i ~

y s
NH,  CDi Ny N Ly N X N

R B Ry FE0 @ RIE Fc ; R SmnCl
] THF e PP N X =i, Br, OMs ! 7

Nty

5 RY
re S ""A"/-\ %A\A
B ~ .
R MHBoc & 4 \;\ y;
A K5 . A s o
N R )
H

NS N R3 TFA or HCI Iy N . B2
Be R looen snnnnannnaannnnannncendgRRde S .
Rl _ }—N Rz ] P />"" R2
iPryEthN, DMSO

or n-butano! NHBoc NH,
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An alternative approach 1o benzimidazole mtermediates which was used to synthesize additional
compounds i the present invention is shows i Scheme 2. CDI coupling of the desived bis-andine provided
the corresponding benzimidazolone. Subjection to refluxing POCH delievered the chlorobenzimidazole.
These mtermediates were heated with base and nucleophile to provide the SnAr products. Alkyation with a

varicty of electrophiles followed by acidic Boc deprotection furnished the final compounds.

Scheme 2
;RS RZ
K8
o NHBoC
)
H RS
% o H R®
Yotz CDI N POCH, i N ,
pth e R >=o e - O Al R
L THF P2t Py R2
NH; H JPr,EIN, DMSO
or n-hutanol NHBoe
R RY

R 6

N TEA or HC

X R P R o "

PSS S—— Y L o RZ S RE
X=C, Br, OMs

NHBoc NH,

Additionally, examples in this mvention could be synthesized by the methods shown tn Scheme 3-6,
Scheme 3

Isothiocyanate formation was accomplished using a variety of reagents. Addition of secondary amines

followed by condensation with primary amines provided the corresponding  substituied quanidine.

Intramolecule cyclizations were accomplished using copper catalysis. Final acidic Boc deprotection

furnished the desired compounds.

) R

o] S g =5
i R
@JL\‘ E HN

RE
B F S .
£ Ve NHBoc » NEfy

R Rl 28 .
F NHy F N’:’l\'

1) condensation reagent
AmA, N atvtic Cul i o
2) (; K " 1) catalytic Cul, ligand
HN AJR Cs,C0;
" 2) TFA or HCI

NHBoc

Scheme 4
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Subjection of substituted piperidines to cyanogen bromude provided the comesponding peperidine-1-
carbonitriles. These were susceptible to nucleophile attack by a variety of anliline nucleophiles, which were
then trapped with benzyl electrophiles. The corresponding guanidine underwent intramolecule
crosscoupling under palladium and copper catalysis. Final Boc deprotection under acidic conditions

furnished the desired compounds.

R R 3
r?Z CNBr

HN
NHBoc

. A
A R e ‘Zf’ a
o \:’T”\X . s
{ R4 A .
R“L“J"A N 1) Cat. ¢ or Cul, Ligand R? s

. % "\[/ NHBoc 2 TFAor HCI SRy v

R»\_%_, } . ol N R

s Br N A {) R2

Scheme S
Benzimidazoles were alkylated with a variety of electrophiles and base. These intermediates were subjected
to Zn(tmp),, copper catalysis, and benzoylhydroxylamines to fumish the aminated products. Final

subjection to acidic Boc deprotection conditions vielded the desired products.
R RY

A A
;—’\A z‘\A
Z;,{) \_j%
A

A;A‘QT"A\X

H A {trip) iF

i Y R“'i\f} Base i SEPRY 1)} (tmp)Zn, THF y Qe N
R g™ RE o P e R g
N N 2) Cat. Cu(OAC), RS N

R3

Bz0O~N 5

R/.

3) TFA or HCI NHBoc

Scheme 6
SnAr transformations were accomplished on substituted fluoro-nitrobenzenes using privaary benzyl amines
and base. The comresponding nitro mtermediates were reduced with tron or zine, then subjected to CDI
couplings and POCH: chlorination reactions. These intermediates were resubjected to SnAr conditions then

Boc deprotected under acidic conditions to furnish the final compounds.
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R4
A
Y §
1) Fe, NH4Cl or Zn, AcOH ~
2y C0 ;
N 3} POCH gy N

Base,

NiHBoc S/
- A 5
2) TFA or HC R 6
- R

Scheme 7. General Synthesis of Alkylated Indermediates

H
NH, CDi Nyl POCH

|
|

R THF =

F
N4

NH,

Intermediate 1 P Iutermediate 2

Intermediate  1:  6-((2~chlore-3,7-difluoro-1 H-benzofdjimidazol-1~vyDmethyDmucotinonitrile . and

Intermediale 2: 6-((2-chloro-4.6-difluoro-1H-benzo{djimidazol-1-vDmethyDnicotinonitrile

F o e NH2 CoH
sonnennnonnnonndSi
~, | THF
NHz

Step 1. 4,6-difteoro-1H-benzo|d]imidazol-2{3H }-one

10 3,5-difluorcbenzene-1,2-diamine (210.0 g, 1.457 mol, 1.0 equiv) and CDI (2360 g, 1.457 mol, 1.0 equiv)
were dissolved in aphydrous THF (2.5 L, 11.9 mL/g) and stirred for 12h at room temperature. LCMS
indicated completion of the reaction. Reaction mixture was diluted with water (6.0 L) and extracted with
ethyl aceiate (2 x 6.0 L). The combined organic layer was dried over sodium sulphate, filtered and
councentrated under reduced pressure to provide crude 4,6-difluorc-1H-benzofdimdarol-2(3H)-one as

15  black solid which was used for next step without further purification. 'H NMR (400 MHz, DMSO-ds): &

o7
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11.20 (s, 1H), 11.05 (s, 1H), 6.85 (td, J = 10.7, 2.2 Hz, 1H), 6.69 (dd, J = 8.6, 2.2 Hz, 1H). MS (ES], pos.
tony m/z: 171.0 fM+ 1}

POCH,

Step 2. 2-chlore-4,6-diftuore-1 H-benzo]d]imidazole

4,6~difluoro~1 H-benzold]imidazol-2(3H)-one (180.0 g, 1.058 mol, 1.0 equiv) was suspended in POCL; (2.0
L) and heated under stirring at 110 °C for 2h, at which time LCMS ndicated completion of the reaction.
Excess POCH was removed via vacuum distillation and the remaming residue was diluted with
acetonitrile (1.0 L) and sat. aq. sodium bicarbonate solution (1.0 L), then extracted with cthyl acetate (2 x
4.0 L). The combined organic layer was dried over sodinm sulfate, filtered and concentrated under reduced
pressure to provide 2-chloro-4,6-diffuoro-1H-benzo[dlimidazole as brown solid which was used for next
reaction without further purification. 'H NMR (400 MHz, DMSO-ds): 13.40 (bs, 1H), 7.31 - 7.03 {m, 2H).
MS (ESL, pos. ton) m/z; 189.0 [M+11

Br i S PA(PPNs)e, ZH{CN), NC 3 oy
2 Ol DMF 100 C v O

Step 3. 6-(hyvdroxymethyinicotinoniirile

(5-bromopyridin-2-yhmethanol  (75.0 g, 399.0 mmol, 1.0 equiv), zinc cyamde (141.0 g, 1.197 mol, 3.0
equivy and fetrakis(tripheny lpbosphine)palladivm(() (46.1 g, 39.9 mmol, 0.1 equiv) were dissolved i N N-
dimethviformamide (750.0 mL, 10.0 mL/g) and degassed with nitrogen for 30 minutes. The reaction mixture
was heated at 110 °C for 2 h. LCMS indicated formation of the product. After completion of the reaction,
the mixture was allowed o cool 1o roonm femperature, dilted with water {700 mL) and extracted with ethyl
acetate (3 x 700 mL). The combined orgamic lavers were dried over sodium sulfate, filtered and concentrated
under reduced pressure. The crude matevial was adsorbed onto a plug of silica gel (230-408 wesh) and
purified through a Biotage Isolera-onc pre-packed silica gel column, eluting with a gradient of 40% cthyl
acetate in hexane to provide 6-(hydroxymethy Dnicotinonitrile as white solid. 'H NMR (400 MHz, DMSC-
de) 5893 (dt, J=18 08 Hz 1H), 832 -828 (m, 1H), 7.66(dt, J =83, 09Hz, 1H), 368(1td. J=59,08
Hz, 1H), 4.64 (d, ] = 5.8 He, 2H). MS (ESL pos. ion) m/2: 135.0 [M+1]

NG

Ne N MsGl, DIPEA § Ny
— T
| T OH DOM P X
X=Cl
X =0OMs
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Step 4. 6~{chloromethyhnicotinonitrile and (S-cyanopyridin-2-yl)methyl methanesulfonate

6-(bydroxymethylnicotinonitrile (25.0 g, 186.0 mmol, 1.0 equiv) was dissolved in dichloromethane (360.0
mb, 14.4 mL/g) and cooled to 0 °C. N N-dusopropylethylamine (48.8 mL, 280.0 mmol, 1.5 equiv) was
added, followed by dropwise addition of methanesulfonyl chloride (16.0 g, 205.0 mmol, 1.1 equiv) over 15
minutes. The reaction mixture was allowed to warm fo room temperature and stirred for 45 min. LCMS
indicated formation of the product. The reaction mixture was diluted with water (500 mLb) and extracied
with DCM (2 x 230 mL). The combined organic layers were dried over sodium sulfate, filtered and
concentrated under reduced pressure to get crude material which was adsorbed into a plug of sibica gel (230-
400 mesh) and purified by chromatography through a Biotage Isolera-one pre-packed silica gel column,
cluting with a gradient of 15% ethy! acetate 10 hexane to afford o-(chloromethvlnicotinonitrile (VI) as
yellowish solid. '"H NMR (400 MHz, DMSO-ds) 6 9.03 (dd, J = 2.2, 1.0 Hz, 1H), 838 (dd, 1= 8.1, 2.2 Hz,
1H), 7.77(dd, I=8.1, 0.9 Hz, 1H), 488 (s, 2H). Further elution of the coluran with a gradient of 50% ethyl
acetate in hexane provided S-cyanopvridin-2-vDmethy] methanesulfonate as brown solid. "H NMR (400
MHz, BDMSO-d) 6 9.06 (dt, = 2.1, 1.0 He, 1H), 841 (dt, J=82, 1.7 Hz, 1H), 7.73 (dd, ] = 8.2, 1.0 Hz,
1H), 542 (d, J= 1.1 Hz, 2H), 3.34 (5. 3H). MS (ESI, pos. ion) m/z: 213.2 [M+1]. Both compounds were

competent electrophiles 1 the alkylation (step 5).

CN

Step 5. 6-{(2-chloro-4,6-difluoro-1 H-benzo{d)imidazol-1-viymethylnicotinonitrile and 6-((2-chloro-
5,7-difluore-1H-benzo{d]imidazol-1-yDmethyDnicotinonitrile

2-chloro-4.6-difluoro-1 H-benzo{dlimidazole (500 g 2650 wmmol, 10 equv) and 6-
{chloromethy Dnicotinonitrile (40.5 g, 265. 0 mmol, 1.0 equiv) was dissolved i acetonitrile (560.0 mL, 10.0
ml/g) at room temperature. Cestum carbonate (138.0 g, 427.0 mumol, 1.6 equiv) was added and the mixture
was stirred at room temperature for 12h. The reaction mixture was difuted with water (200 mL) and
extracted with ethyl acetate (2 x 200 mL). The combined organic layers were dried over sodium sulfate,
filtered and concentrate under reduced pressure. The crude material was adsorbed onto a phug of silica gel
{(60-120 mesh) and purified by column chromatography, eluting with a gradient of 23% ethyl acetate
hexane to provide 6-{(2-chiwo-4,6-difhuore-1H-benzofdiinudazol-T-vhmethvimicotinonitrde and 6-((2-

chloro-~3,7-difluoro-1H-benzo{djinudazol-1-yDmethy Dnicotinonitrile as a mixture of isomers (light vellow
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solid). In some instonces, the mixture of isomers was carvied forward without separation and in others the

isomers were separated ot this stage.

Step 6. Separation of 6-{((2-chlore-5,7-difluore-1H-benzofdlimidazol-1-yhmethyDnicotinonitrile

(Intermediate 1) and  6-{(2-chlovo-4,6-difluore-1 H-benzo[dlimidazol-1-yviimethyDhnicotinonitrile

{Intermediate 2}

NG
o
i
S/ CN
N f v

SFC separation

Do N Fao o
= [ ) T

N
P
=

paak 1 F peak 2
Intermediate 1 intermediate 2

1.0 g sample was dissolved i 20 mL Methanol, Column Lux C4 (250 x 50 mm, 5um), Mobile phase: 70:30
(A . B). A: Ligmd CO2, B: Methanol, Flow Rate: 120 mb/min, Wave length: 2200m, Sample load:
100mg/injection, Inlet pressure: 200-210 bar, Cycle time: 3.3, Run time: 10, In total, (31.0 g mixture of
isomersy  was  separated by  SFC  to get  6-((2-chloro-5,7-diflucro-1H-benzo[djimidazol-1-
vhmethynicotinonitnile (Intermediate 1, peak 1) and 6-((2-chloro-4,6-difluore-1H-benzofdjimidazol-1-
vhmethyDnicotinonitrile (Intermediate 2, peak 2) as vellow solids. Peak /: 'H NMR (400 MHz, DMSO-
de): 5890 (d,J=20Hz 1H).837(dd, J=82,21Hz, 1H), 770 (d, ] =82 Hz, 1H), 742 (dd. } =90, 2.2
Hz, 1H), 7.22 (ddd, J = 11.9, 10.3, 2.2 Hz, 1H), 5.79 (s, 2H). MS (ES, pos. ion) m/z: 304.0 [M+1]. Peak 2:
'H NMR (400 MHz, DMSO-di): 6 891 (t, I =3.0Hz, 1H). 837 (ddd, J=8.2.4.4, 2.1 Hz, 1H), 7.67 (dd. ]
=84,42Hz, 1H), 749 (dt, ] =87, 3.0 Hz, 1H), 720 (tdd, 1 = 10.7, 4.5, 2.1 Hz, 1H), 5.79(d, = 3.8 Hz
2H). MS (ESL pos. ion) nv/z: 304.0 [M+1].

The following infermediates were Svnihesized using o sequence analogous to thal used tfo svnthesize
Intermediates I and 2 and general Scheme 7 above:

Table 1. Alkylated Intermaediates

o Compound MS Separation
It # Structure Name THNMR MH+ Conditions
2(7(;%}32; "H NMR (400 MHz, DMSO-d6):
= ’ 1H- §890(d, J=2.0Hz IH), 837 Column Lux
. F N / benzofd]imidar (dd. J=8.2,2.1Hz 1H), 7.70 (4, 1040 C4,30%
e R J=82Hz IH),742(dd, J=9.0. | © ' | MeOH, peak
yl‘)tﬂﬁﬁWDﬁiGOt 22 Hz 1H), 722({ddd. i=11.9, i
RO 180.3, 2.2 He, 1H), 5.79 (s, 2H)
inonttrile
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4 s N Compound _ M5 Separation
fnt# Structure Name {H NMR MH+ Conditions
Ne 6-((2-chloro- | 'H NMR (400 MHz, DMSO-d6):
= 4 6-diftuoro- 5891 (1, J=3.0 Hz, 1), 837 Column Lus
i 1H- (ddd. J = 8.2, 4.4, 2.1 Hz. 1H), ‘é‘j“,, Ug/’,‘”’
2 benzo[djimidaz | 7.67(@dd. J =84, 42Hz 1H), | 3040 MQ&; ﬁeﬁ"k
ol-1- 7.49 (dt, F = 8.7, 3.0 Hz, 1H). > N *
yhmethyDnicot | 7.20 (tdd, J = 10.7, 4.5, 2.1 Hz, -
inonitrile 1H), 5.79 (4. ] = 3.8 Hz, 2H)
6-((2,6 'H NMR (400 MHz, DMSO-ds): YMC
dichloro-1H~ | 5890 (dd, J=2.1, 0.9 Hz, 1H), Amvose SA
3 benzo[d]imidas | 836(dd, J=82.22Hz [H), | 500 TpEi o
ol-1- 780(d, J=21 He, 1), 7.68~ | 70 S0 S
yhmethyDnicot | 7.60 (m, 2H), 7.29 (dd, ] = 8.6, 40 % e;al' i
inonttrile 2.1 Hz, 1H), 5.79 (s, 2H) > peak
NG 6-((2.5- tH NMR (400 MHz, DMSG-d6): YME
\’”/ dichloro-1H- 6890(d, J=21Hz 1H) 835 AmyaseJ‘;A
A s benzofdlimidaz | (4. J=8221Hz 1D 774 | 5000 | etanad |
P ol-1- J=2.0 Hz, 1H), 7.66 — 7.55 (m, T THE (7030)
2o | yhmethyhnicot 2H), 7.33(dd, J =87, 2.1 Hz, 40 % &311{"
o N inonitrile {H), 5.79 (s, 2H) v o peas &
NC, 6-{{2-chioro-6- | TH NMR (400 MHz, DMSO-d6): YMC
\”'"i fluoro-1H- 68938386 ¢m, [H), 834 (dd, ] Amvose /‘SA
5 N benzo|djimidaz =82, 2.1 Hz 1H), 7.67-758 3870 Mdeﬂ;angi ’
: ] ol-1- (m, 2H), 754 @d =92, 2.6 He, | T i
o—c | yhmethyhnicot | 1H), 7.17 - 7.06 (m, 1H), 5.75 (s, 40 % peék |
il inonitrile 2H) ’
e 6-((2-chloro-5- | 1H NMR (400 MHz, DMSO-d6): YMC
= fluoro-1H- 58.90 (d, ] =23 Hz, 1H), 8.34 Amyose SA
‘ % benzo[dfimidaz | (dt. =80, 23 Hz, 1H), 7590 | 5oo o | o]
' ot ol-1- J=75 20 Hy 2 748 (g b= | e n
i (}'Ci yDmethyhnicot | 9.5, 2.4 Hz, 1H), 7.24 - 7.05 (m, 460 9% ! ”k 5
F i monitrile 1H), 5.77 (s. 2H) v 7o, peas £
N 6"“2'1";?}'0”“ 1H NMR (400 MHz, DMSO-d6):
5 benzo] dﬁ”mi Gy | 3892(d.3=2.1 Hz, 1H), 8.34
7 M ol-1- ‘| (dd,J=8.1,2.1 Hz, i’i;iz 7.67— | 2692 -
o N i Y — A4S
(oo | yhmethybnicor O et
inonitrile
o O~({2~chioro-4-
= {(trifhuoromethy
A 1)-1H-
3 o benzo|d]imidaz - 337.2 -
E;[N, cl ol-1-
&, yhmethyhnicot
nonitrile
6-((2.6-
= dichloro-1H-
g % 4 midazol4,5- _ 1040 Sepavated at
’ Gl g bipyridin-1- “UNT L final product
\E:[:NJ}"C' vDmethybnicot
N inonitrile
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Int#

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

i0

2-chloro-1-((5-
cyanopyridin-
2-vhmethyl)-
1H-
benzo{djinidaz
ole-4-
carbomitrile

294.0

1

Zt}:Z

=

2-chloro-1-((5~
cyanopyridin-
2-yDmethy -6~
fluoro-1H-
benzo{d]imidaz
ole-4-
carbonitrile

3122

120

z
O

z/\
St

F4CO o

6-((2~clhloro-6-
(triflucrometho
xy - 1H-
benzo{djinidaz
ol-1-
yvDmethyhnicot
inonitrile

ud
o4
W
2

Separated at
final product

‘ Q Q
Zjilz

=¥
2o

Me0,3 .

v

2-chloro-1-((5-
chloropyridin-
2~y hraethy -6~
(methylsulfony
B-1H-
benzo{djinidaz
ole

()
h
=3
e )

Separated at
final product

14

o

!

(]
=

2-chloro-1-((5~
chioropyrimidi
n-2-yhroethyl)-
O-flaoro-1H-
benzoldjimidaz
ole-4-
carbonitrile

3238

15°

2-chloro-4,6-
diftuore-1-((5-
fluoropyridin-
2-yDmethy D)-
1H-
benzoldfimidaz
ole

298.0

Separated at
final product

i6

ﬂ_
H s
zwz =

o)

2~chloro-4,6~
diftucro-1-((5-
fluoropyrimadi
8-2-y Dnethyly-
1H-
benzo{djinidaz
ole

299.0

Separated at
final product
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Int#

Structure

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

2-chloro-1-((5-
chioropyrimidi
8-2-y Dnethyly-
G-fluoro-1H-
benzo{djinidaz
ole

297.0

Separated at
final product

is

2-chloro-6-
fluoro-1-((5-
fluoropyrimidi
n-2-yhmethy)-
1H-
benzo{d]imidaz
ole-4-
carbonitrile

Ik

6-((2~clhloro-6-
(triftucromethy
B-1H-
benzo{djinidaz
ol-1-
yvDmethyhnicot
inonitrile

Separated at
final product

207

6-((2.5-
dichloro-6-
methyl-1H-

benzo{d]imidaz
ol-i~
yhmethyhnicot
monitrile

Separated at
final product

6-{{2~chloro-6-
(difluorometho
xy}-1H-
benzoldimidaz
ol-1-
v hmethyimicot
momitrile

Separated at
final product

6-((2~chloro-4-
methoxy-1H-
benzo{d]imidaz
ol-1-
yhmethy hnicot
monitrile

2992

Separated at
final product

O6-{{2~chloro-4-
methyl-1H-
benzoldimidaz
ol~1-

v hmethyimicot
monitrile
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Int#

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

247

6-((2-chiorg-6-
methoxy -1 H-
benzo{d]imidaz
ol-1-
yhmethyhnicot
monitride

299.2

Separated at
final product

6-{{2-chioro-6-
fluoro-~3-
(trifluoromethy
b-1H-
benzoldfimidaz
ol-i-
yDmethycot
monitrile

(ad
v
W
<D

Separated at
final product

267

6-((2,6-
dichloro-5-
(trifluoromethy
h-1H-
benzoldimidaz
ol~1-

v hmethyimicot
momitrile

a3
~3
[y
<O

Sepavated at
final product

6-((2.6-
dichloro-~5-
(triflucrometho
xy - 1H-

enzojdjimidaz
ol-1-
yDmethyhnicot
inonitrile

Separated at
final product

6-((2,5.6-
trichloro-1H-
benzoldjimidaz
ol-1-
yDmethynicot
monitrile

(8]
LA
=3
<

29

6-({2~chloro-
5 6-diftacro-
1H-
enzojdjimidaz
ol-1-
yDmethyhnicot
inontrile

305.1

30 N

2-chloro-1-((5-
chloropyridin-
2-vhmethyl)-
1H-
benzo{djinidaz
ole
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Int#

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

6-((2-chloro-
4, 6~difluoro-~
1H-
benzo{d]imidaz
ol-1-
yhmethyhnicot
monitrile

3052

Separated at
final product

32

6-((2 4~
dichloro-6-
fluoro-1H-

benzoldfimidaz
ol-1-
yDmethycot
inonitrile

3210

9]
[9%]

2-chloro~1-((5-
cyanopytidin-
2-yDhmethy -
1H-~
benzoldimidaz
ole-6-
carbonitrile

2940

Separated at
final product

347

6-{((2-chioro-6-
fluoro-1H-
benzoldjimidaz
ol-i-
yDmethynicot
monitrile

287.0

Separated at
final product

Tad
(o

6-{(2~chloro-
5,6-dimethyl-
1H-
benzo{dlimidaz
ol-1-
vhmethvhnicot
inonitrile

297.0

36

6-((2,4.6-
trichloro-1H-
benzo{d]imidaz
ol-i-
yhmethyhnicot
monitrile

(98]
-~
=

6-((2,6-
dichloro-1H-
benzo{djinidaz
ol-1-
yvDmethyhnicot
inonitrile

304.0

Sepavated at
final product

38

6-((2,4~
dichloro-1H-
benzoldfimidaz
ol-1-

3042
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Int#

Structure

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

vDhmethyDnicot
monitrile

39

2-chloro-1-((5~
cyanopyridin-
2-yDmethy)-
1H-
benzo{d]imidaz
ole-6-
carbonitrile

2942

Separated at
final product

47

Ry

6-{{2-chloro~-6-
methyl-1H-
benzo{djimidaz
ol-1-
vDhmethyDnicot
monitrile

2832

Separated at
final product

417

6~{{2~chioro-5-
fluoro-6-
methyl-1H-
benzoldjimidaz
ol-i-
yDmethynicot
monitride

3012

Separated at
final product

5-((2~clhloro-6-
(trifluoromethy
h-1H-
benzo{dlimidaz
ol-1-
yhmethypyra
zing-2-
carbonitrile

Separated at
final product

3-{(2~chloro-
3, 6~diflucro-
1H-
benzo{djinidaz
ol-i-
yDmethylpyra
zing-2-
carbonitrile

ws
®
&
t2

441’\

4-{(2~chloro-
1H-
benzo{d]imidaz
ol-1-
yvhmethy Dbenz
oninle

268.2

45¢°

4-{(2~chloro-
4, 6~difluoro-~
1H-
benzo{djimidaz
ol-1-

304.2

Separated at
final product
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Int#

Structure

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

yhmethybenz
onitrile

467

NC,

2-chloro-1-(4-
cyanobenzyl)-
1H-
benzoldfimidaz
ole-6-
carbonitrile

2932

Separated at
final product

477

2-((2-chlors-6-
fluoro-1H-
benzo{d]imidaz
ol-i-
yhmethyDpyn
midine-5-
carbomitrile

283.2

Separated at
final product

48?2

2-chloro-6-
fluoro-1-{(5-
methoxypyrmi
din-2-
yvhmethy-1H-
benzo{djimidaz
ole

2932

Separated at
final product

497

2-(2-chloro-6-
fluoro-1H-

benzo{djimidaz
ol-1-y)-N-
methyl-N-

(2.2.2-
trifluorcethyDa
cetamide

(a2
N
=
o

Separated at
final product

507

2-(2-chloro-6-
methoxy-1H-
benzo{d]imidaz
ol-1-yi-N-
methyi-N-
(2,2.2-
trifluorocthyDa
cetamide

336.0

Separated at
final product

2-(2-chloro-6-
methoxy -1 H-
benzo{d]imidaz
ol-1-yD-N,N-
dimcthvlaceta
mide

268.2

Separated at
final product

2-{2-chioro-4-
cyano-6-flucro-
1H-~
benzoldimidaz
ol-1-yI)-N-
methyl-N-

3492
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Int#

Structure

Compound
Nare

{H NMR

M3
MH+

Separation
Conditions

22
St

gifluoroecthyia
cetamide

2
.

OMe

2-(2-chloro-6-
fluoro-4-
methoxy -1 H-
benzo{d]imidaz
ol-1-yH-N-
methv)-N-
{2,2,2-
triftuorocthy Da
cetamide

3542

Separated at
final product

6-((2~chloro-5-
{(trifhuoromethy
H-3H-
imidazc{4,5-
blpyridin-3-
yhmethyhnicot
monitrile

Separated at
final product

(¥4
(v
»

I-(azetidin-1-
yD-2-(6~
bromo-2-
chloro-1H-
benzoldjimidaz
ol-i-
yhethanone

(a2
N
o
o

Separated at
final product

2-(2-chloro-6-
(triflucromethy
b-1H-
benzo{djimidaz
ol-1-yh-1-
morpholinoetha
nong

3432

Separated at
final product

570

22,6~
dichloro-1H-
benzoldfimidaz
ol-1-yI}-N,N-
dimethvlaceta
mide

273.0

Separated at
final product

2-2~chloro-6-
(triflucrometho
xy j-1H-
benzo{djinidaz
ol-1-y DN N-
dimethylaceta
mide

98]
N2
2
2

Separated at
final product
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Int# Structure

Compound
Nare

M3

1H NMR ML

Separation
Conditions

&
o)
,;a_m

2-(2-chloro-6-
{trifluorometho
xv)-1H-
benzo{d]imidaz
ol-1-y1)-1-
morpholinoetha
none

264.2

Separated at
final product

{al Mixture of isomers formed through non-selective benzylation that were separated at final product or

perultimate mdermediate

Scheme 8. Advancement of alkyiated intermediates to final products

4

R4 A R3 R2 R A R A
=0 RSN/ _— - z:ﬂ A
Z: A at NHEoc Z: p \, P
N R
N N H R N B3 TFA or HCH =3
Rl C B Ry 7N . i />"" N
P ri;}w Pr,EIN, DMSO N N>m R? R
5 Intermediates 1-59 or n-butancl NHEBce NH;
O
‘;N}_!Z
Example 38: 6-((2-((3R 4R )-3-arsino-4-flucropiperidia- 1 -vii-1 H-benzofdhmidazol-1-
vhmethy Unicotinonitrile
10
NC,
o
> 4 N 2 !
N \T’ \T/ N
«NHBac
UMSD
N 130 °C
int-7
Step 1. tert-butyl  {((BRA4AR)-1-(3-{(5-cyanopyridin-2-yDmethyi-1 H-benzo|djimidazol-2-yi)-4-
flupropiperidin-3-yhcarbamate
15 1,1-dimethyliricthviamine (1.300 ml 744 mmol), tert-butyl ((3R.4R)-4-flucropiperidin-3-ylicarbamate

(0.975 g, 4.47 mmol), 6-((2-chloro-1H-benzofdimidazol-1-yDmethyDnicotinonitrile (Intermediaie 7, 1 g,
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3.72 mmol), and dimethy] sulfoxide (7.44 ml) were combined in a flask and heated to 130 °C for 36 hours.
The mixture was cooled, poured into water, then extracted with EtQAc (3X). The organics were combined,
dried over Na2504, filtered, and concentrated. The crude material was loaded onto an 80g RediSep ISCO
cartridge, eloting with 10-30% EtGAc¢ 1n heptanes to provide tert-butyl (3R 4R)-1-(1-((5-cyanopynidin-2-
vhmethyl)-1H-benzold|imidazol-2-v1)-4-fluoropipenidin-3-vcarbamate as a light orange foam. M5 (ES],
pos. tony m/z: 4512 [M+1]

Note: n-butanol is a competent substitute for BMSO. Difluorinated piperidines required heating to 150

.

Boc Deprotection Procedure with TFEA (Procedure B)

HN~Boc

Step 2. 6-{{2-{(3R,4R)-3-amino-4-fluoropiperidin-1-yi)-1 H-benro|d]imidazol-1-
yhmethyhnicotinonitrile (Example 43}

Tert-butyl  (BR4R)-1-(1-((5-cvanopyvridin-2-yDmethyD)-1H-benzo{d}jimidazol-2-y [)-4-fluoropiperidin-3-
yhcarbamate (131 g, 2.91 mmol, 1 equiv) was dissolved in DCM (10 mL) and slowly dripped wnto a flask
of cooled (0 C) TFA (~10 mL). Afier 1 hour, deprotection was complete. The mixture was poured onto an
SCX column (pre~wetied with MeOH), flushed with MeOH, then eluted with methanolic ammonia. The
methanolic ammonia was concentrated, and the light orange od redissolved in MeCUN/water, frozen, and
tyophilized to provide the title compound as a light yellow solid. 'H NMR (500 MHz, McOD) 5 8.81-8.92
{m, 1 H), 8.23 (dd, J=8.30, 2.08 Hz, 1 H), 7.49-7.66 (m, 2H), 7.17-7.3% (m, 3H), 5.64 (s, 2H), 4.69-4.86 (m,
1H), 3.92-4.06 (m, 1H), 3.61-3.79 (m, 2H), 3.20-3.32 (m, ZH), 2.24-2.41 (m, 1H), 1.92-2.14 (m. 1H), (ES],
pos. tony m/z: 3512 [M+1]

Example 45; 5-({2-({ IR 4R}-3-amino-4-fhuoropiperidin- 1-yi}-1 H-benzo{d}imidazol-1-

yhmethyDnicotinonitrile hydrochloride
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i
~NHBoc \T/ \’/ N

ci “owso
N 130 °C

intermediate 6 NHBoc

Step L. {8ptert-butyl  (-{1-((S-cyanopyridin-2-yDmethyl}-5-fluore-1 H-benzo|d]imidazol-2-
yhpiperidin-3-yhcarbamate

To a suspension of 6-{(2-chloro-6-fluoro- 1 H-benzo{djimidazol-1-vDmethy Dotcotinonitrile (130 mg, 0.523
mmol) and hunig’s base (137 pl, 0.785 mmol) in I-butanol (2093 ul) was added (S)-tert-buty] piperidin-3-
yvicarbamate (113 mg, 0.576 mmol). The reaction was stirred at 130 °C overnight. Afier 24 hours, the
reaction muxiure was concentrated and purified by column chromatography, cluting with 20-100% eothyl

acetate in heptane, to provide the title compound as an off white solid. (ESI, pos. 1on) m/z: 451.2 [M+1]

Boc Deprotection with HUI (Procedure A)
NC

HCl in dioxane

{8)-6-{((2-(3-aminopiperidin-1-yI}-5-fluoro-1 H-benzo{d}imidazol-1-ylymethyDnicotinonitrile
hydrochioride (Exampie 51}

Step 2. (S)~tert-butyl (1-(1-((5-cyanopyridin-2-yhmethyD-5-fluoro- 1 H-benzofd|imidazol-2-vpipendin-3-
yvhcarbamate (77 mg) was dissolved in dioxane (2 mL), and 4 N HCI in dioxane (585 ulL, 2.340 mmob)
was added. The reaction was sturred at ambient tomperature.  After 16 hours, LC/MS analysis showed the
reaclion was complete. The reaction mixture was concentrated in vacuo to provide the title compound as
an off white solid. . 'H NMR (400 MHz, ds-DMSO) 5 8.94 (s, 1H), 8.48 (br 5, 2H), 8.40 (dd, /=2.18, .19
Hz, 1H), 7.77 (4, J=8.19 Hz, 1H), 7.40 (dd, J=2.85, 8,66 Hz, ZH), 7.14 (dt, J=2.38,8.33 Hz, 1H), 5.65-5.84
{m, 2H), 3.8% (br d, /=10.57 Hz, 1H), 3.28-3.32 (m, 3H), 3.18 (br t. J=9.80 Hz, 1H), 1.94-2.02 (m, 1H).
1.81-1.93 (m, 1H), 1.47-1.72 (m, 2H). (ESL, pos. ion) m/z: 351.0 [M+1].

Note: The HC salt was sometimes converted to a free base form using an agueous work up or asing ion

exchange chromatography. Isolation of salt or free base is specified in table.

The following compounds were made in a manner analogous to that outlined above:
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Exampic 8: 6-({2-({3IR 4S5} 3-amino-4-fluoropiperidin-1-yi)-6-chloro-1H-benzo|djimidazol-1-
yvhmethyDnicotinonitrile

5-((Z-((3R,48)-3-aminc-4-flusropiperidin- 1-y -6-chloro-1 H-benzo{djumdazoi-1-

yvhmethy Unicotinonitrile was synthesized on a 1 mmol scale following a procedure analogous to seguence
outlined above using the TFA Boc deprotection (procedure B). It was separated at the Boc intermediate;
Chiraleel OD-H, 25% IPA, peak 1. 'H NMR (300 MHz, MeOD) § 8.86 (d, I=1.30 Hz, 1H), 8.14-8.20 (m,
1), 7.47 (d, J=8.56 Hz, 1H), 7.44 (d, J=8.30 Hz, 1H), 7.23 (d, J=2.08 Hz, 1H), 7.19 (dd, J=1.95, 8.43 Hz,
1H), 5.53 (s, 2H), 4.33-4.50 (m, 1H), 3.53-3.61 (m, 1H), 3.43-3.50 (m, 1H), 3.02-3.20 (m, 2H), 2.95 (dd,
J=8.69, 1233 Hz, 1K), 2.12-2.24 (m, 1H), 1 82-1.94 (m, 1H). (ESL, pos. ion) m/z: 3872 [M+1]

Example 93: {R}-6-((2-(3-amino-4 4-difluoropiperidin-1-y}-6-fluoro-1 H-benzo[d] imidazol-1-
yhmethyhnicotinonitrile

(R)-6-((2~(3~amino-4,4-diftuoropiperidin- 1-y )-6-flnoro-1 H-benzo[d jimidazol- 1 -y methy Dnicotinonitrile
was synthesized on a 1.9 ramol scale following a procedure asakogous 1o the seguence outlines above, using
the TFA Boc deprotection (procedure B). It was separated at the chlorobenzinidarole mtermediate (YMC
Amyose SA, Methanol THF (70:30) 40 %; peak I). 'H NMR (500 MHz, MeOD) 5 8.84 (d, ./=1.82 Hz, 1H),
8.15 (dd, /=2.08, 830 Hz, 1H), 7.40-7.52 (m, 2H), 6.91-7.00 (m, 2H), 5.47-5.62 (1, 2H). 3.34-2.54 (m,
2H), 3.08-3.28 (m, 3H), 2.21-2.36 (m, 1H), 2.00-2.21 (m, 1H). (ES], pos. fon) m/z: 351.0 [M+1]

The examples in Table 2 were synthesized using a sequence analogous 1o that used (o synthesize Examples

38 45, 8, and 88 and general Scheme 8 above:

Table 2. Compounds made following Scheme 8
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Boc Deprotection procedure: A = HCI procedure, = TFA procedure
- o Boc ,
}'HX ‘ AH‘? lmgdr Amine | Deprotection Structure Compound Name M5
# | Intermediate MH+
Procedare
e (8)-6-((2-(3-
e > M aminopiperidin-1-y1)-6-
LNHBoc N
i - chiore-1H- 0
37 Q B Ol oy N benzo{dhmidazol-1- 367.0
<>— N: > vhmethyDnicotinonitril
N, €
NC , N
= (8)-6-((2-(3-
N M arainopiperidin-I-yl1)-3-
NHBoo N
n ) . chloro-1H- ,
2 37 Ho" 367
7 Q B % benzo{djimidazol-1- 1670
R \2”— \i > yhmethyDnicotinonitril
“ . NH, ¢
NC
= {(S3-6-((2-(3-
s \M / aminopiperidin-1-y1)-4-
3 S ' chloro-1H- 0
38 Q B Xy oo N benroldlimidazol-1- 367.0
r\.‘%— N: > vhmethyDnicotinonitril
\ NH, ¢
AN 6-{(2-((3R.4R)-3-
) W/ amino-4-
) NHBo N fluoropiperidin-1-v1)-4-
4 38 fj B ] chioro-1H- 385.0
y O ' %_NQ.; benzold]inidazol-1-
NN / yhmethyDnicotinonitril
& NH, e
AN 6-((2-((3R,48)-3-
) . amino-4-
) ; B N fluoropiperndin-1-y1)-4-
5 38 Y B chioro-1H- 385.0
N benzoidimidazol-1-
yhmethyDnicotinonitril
| e
NC 6-{(2-{BR.4R)-3-
= amino-4-
i o Y / fluoropipendin-1-yH-6-
6 37 (‘j B e ! chloro-1H- 385.0
N ,>...»<:>...; benzoidjimidazol-1-
TN 4 yvhmethyhnicotinonitrd
MH,
e
NG, 6-{{2-{(3R, 4K)-3~
= anino-4-
- i NHBoc i 4 fisoropiperidin-1-y-5-
7 37 E‘j B ] chloro-1H- 385.0
N }mNOMF bewzoidumidazol-1-
Ci NN 4 vmethy Dnicotinonitril
NH,
i e
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Ex.

Alkviated
Intermediate

Amine

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

1Y)
~3

O-({2-((3R 48)-3~
araino-4-
fluoropiperndin-1-y1)-6-
chioro-1H-
benzoidimidazol-1-
yhmethyDnicotinonitril
¢

385.0

6-((2-((3R.48)-3-
amino-4-
fluoropiperidin- L -y1)-5-
chioro-1H-
benzoldjimidazol-1-
vhmethyhnicotinonitril
e

10

R f

L)aymmoc

N
s

{B)-0-((2-(3-amino-4,4-
diftucropiperidin-1-y1)-
4-chloro-1H-
benzo{djimidazol-1-
yvhmethyhnicotinonitrd
e

403.0

10

2-((3R 4R }-3-araino-4-
fluoropiperidin-1-vl)-1-
{((5~cyanopyridin-2-
yDmethyly-1H-
benzo[djimidazole-4-
carbonitrile

376.0

12

(R)-6-{(2~(3-amino-4,4~
diftuoropiperidin-1-y1)-
6-chloro-1H-
bewzoidiumidazol-1-
vhmethyDnicotinonitril
e

403.0

i3

(R)-6-((2-3~amino-4,4-
diftuoropiperidin-1-y 13-
5-chloro-1H-
benzold]imidazol-1-
yhmethyhnicotinoniiril
e

403.0

6-{((2-((3R,4R)-3~
amino-4-
fluoropiperidin- L -y1)-6~
(rifluoromethyl)-1 H-
benzoldjimidazol-1-
vhmethyhnicotinonitril
e

419.0

1i4
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Ex.

Alkviated
Intermediate

Amine

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

15

19

6~{{2~{(3R 4R}-3~
araino-4-
fluoropiperndin-1-y1)-5-
(trifluoromethyi)-1H-
benzoidimidazol-1-
yhmethyDnicotinonitril

419.0

16

£

(j,r\uﬂaoc

N
bl

B

6-((2-((35,45)-3-amino~

4-fluoropipendin-1-y -

1H-benzo|d}imidazol-1-

yhmethyhnicotinoniiril
¢

3512

{8)~6-((2-(5-amino-33-

diftuoropiperidin-1-y1)-

1H-benzo[djimidazol-1-

yhmethyhnicotinoniiril
¢

369.2

18

I

2-{(3R,4R})-3-amino-4-
fluoropipendin-1-yD-1-
({(B-cyanopyridin-2-
yhmethy D)-6-fluoro-1H-
benzojdjimidazole-4-
carbounitrile

394 4

F

"

B

6-{((2-((3R,4R)-3~
ammo-4-
fluoropiperidin- L -y1)-6~
(trifluoromethoxy)-1H-
benzoldjimidazol-1-
yhmethy Dnicotinomirit
€

20

12

6-((2-((3R,4R}-3-
anino-4-
fluoropiperidin-1-vl)-3-
(rifluoromethoxy)-1H-
benzo{djimidazol-1-
yhmethyDnicotinonitril
€

CKJ_E‘N HBoc

Iz

6-{(2-((3R,4R)-3~
amino-4-
fluoropipendin-1-yH-6-
fhuorg-5-
(trifluoromethyi)-1H-
benzoidimidazol-1-
yhmethyDnicotinonitril
e

437.0




Boc

E; ' Itﬁélr(riljéfa(lite Amine | Deprotection Structure Compound Name &/IHS_{_
Procedure
6-((2-((3R,4R)-3-
N amino-4-
F Q fluoropiperidin-1-yl)-5-
_«NHBoc N fluoro-6-
> 25 ﬁNj B FsC N (trifluoromethyl)-1H- 4370
A FD:N»_ NQ—F benzo[d]imidazol-1-
wH, | yl)methyl)nicotinonitril
e
NG 6-((2-((3aR,7aR)-
s hexahydro-1H-
N-poc N pyrrolo[2,3-c]pyridin-
23 7 (? B ! 6(2H)-yl)-1H- 359.2
N @[ />_N ,,,,, benzo[d]ir.nidgzol—.l-.
N J yl)methyl)nicotinonitril
N e
NG 6-((2-((3aR,7aS)-
s hexahydro-1H-
N-goc N pyrrolo[2,3-c]pyridin-
24 7 (? B { 6(2H)-yl)-1H- 359.2
N ©: />_NC> ,,,,, benzo[d]irpidalzol—.l-.
N J yl)methyl)nicotinonitril
N e
NG 6-((2-((3aS,7aS)-
S /) hexahydro-1H-
N-poc N pyrrolo[2,3-c]pyridin-
25 7 (? B { 6(2H)-yl)-1H- 359.2
N @E />_NC>j benzo[d]imidazol-1-
N yl)methyl)nicotinonitril
N e
NoG 6-((2-((3aS,7aR)-
S hexahydro-1H-
N-poc N pyrrolo[2,3-c]pyridin-
26 7 (? B N 6(2H)-yl)-1H- 359.2
N @[ />_NQj benzo[d]imidazol-1-
N yl)methyl)nicotinonitril
N e
NC
- (R)-6-((2-(1,6-
\N / diazaspiro[3.5]nonan-6-
NBoc| yl)-lH-
27 7 (NjD B N benzo[d]imidazol-1- 359.2
: (D: />—N yl)methyl)nicotinonitril
N ; e
HN
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Ex. Alkylated

Intermediate

Amine

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

HN

{8}-6-~{(2-(1,6~
diazaspiro|3. 5 jnonan-6-
yi-1H-
benzo{djimidazol-1-
yvhmethyhnicotinonitrd
e

53
=1
O
]

29 13

(BRAR)-1-(1-((5-
chioropyridin-2-
yhmethy -6~
(methylsulfonyl)-1H-
benzoldjimidazol-2-v1)-
4-fluoropiperidin-3-
amine

438.0

F

xT

(BR4R)-1-(1 ({5~
chloropyridin-2-
yDmethy -5~
(methylsulfonyl)-1H-
enzojdhimidazol-2-vi-
4-fluoropiperidin-3-
aming

438.0

2-{(3R,4R})-3-amino-4-
fluoropiperidin-L-y1)-1~
({5-chloropyrimidin-2~
yhmethyD-6-flaoro- 1 H-
benzo|d|imidazole-4-
carbounitrile

4040

(BR4R)-1-(5,7-
difluoro-1-((3-
fluoropyridin-2~
yhmethyh-1H-
benzo{djimidazol-2-y )~
4-fluoropiperidin-3-
amine

9]
[9%]

15

B

(3R 4R)-1-(4,6~
diftacro-1-({5-
fluoropyridin-2~
yhmethyl)-1H-

#| benzo{djimidazol-2-vl)-

4-fluoropiperidin-3-
amine

380.0

117
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Ex.

Alkviated
Intermediate

Amine

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

34

16

F

I\)j“‘NHBOC

N
H

(BR4R3-1(5,7-
difbuoro-1-{(3-
fluoropyrimidin-2-
yhmethvh-1H-
enzojdhimidazol-2-vi-
4-flucropiperidin-3-
amine

3812

[98]
H

F

é““NHBGC
N

3
H

(3R, 4R)-1-(4,6-
difluoro-1-((3-
fluoropyrimidin-2-
yimethylh-1H-
benzo{dlimidazol-2-y )~
4-fluoropiperidin-3-
amine

18

£

E\TNHBOC

N
H

2-{(3R.48)-3-amino-4-
fluoropiperidin-~1-v1)-6-
fluoro-1-((5-
fluoropyrimidin-2-
yDmethyl)-1H-
benzofdimidazole-4-
carbonitrile

338.0

i8

F

é'e‘miﬁuc

N
H

2-~((3R4R)-3-amino-4-
fluoropipendin-1-y1)-6-
fluoro-1-((5-
fluoropyrimidin-2-
vhmethyvi)-1H-
benzofd]imidazole-4-
carbonitrile

338.0

F

(5~_*NHBQ:;

XTZ

6-{{2-{(3R, 4K)-3~
anino-4-
fluoropiperidin-f-y1)-
1H-benzo[djimidazol-1-
yhmethyhnicotinoniiril
¢

3512

39

17

(BR45)-1-(1-((5~
chloropvrimidin-2-
yhmethy)-6-flucro-1H-
benzo{djimidazol-2-y )~
4-fluoropiperidin-3-
amine

(93]
3
w0
o

40

(3R, 45)~1-(1-((5-
chloropyrimidin-2-
ybmethy -5-fluoro-1H-
benzo{djimidazol-2-vh)-
4-fluoropiperidin-3-
amine

379.2

18
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Boc o
FX T Aﬂ::ylgigd‘ Amine | Deprotection Strocture Compound Name Mb
Intermediate Procedure MH+
U (R)-2-(3-aming-4.4-
kg s J.’{; diflucropiperidin-1-y1)-
1] . NHBoe N 1-{{5-chloropyrimidin- .
# ¥ ij B NG ! ToyDmethyh-1H. | 042
: \@N}“ N(__><| benzoldjimidazole-6-
"’NHZ carbonitrile
U (R)-2-(3-amino-4,4-
R s 4 diftuoropiperidin-1-y1)-
4 19 I\)ﬁ.o'\‘*‘im 8 N“S lu(g Suplalorop?';irilidinu 404
N gy 2-yDmethy h~1H-
" NCN‘;)"" Nc><r benzofdjimidazole-5-
' N, carbonitrile
. 6-((2-((3RAR)-3-
e ‘;:s\, anino-4-
NHB ‘*NJ(\ fluoropiperidin-1-vyh- 419.0
43 23 (‘j B et 5.6-dichloro-1H- -
N /i\\% ,}-N( h benzoldfimidazol-1-
‘ cr Y T | yhmethyDnicotinonitril
g
NC tert-butyl (3R 4R)-1-
. >¢‘ (1-((5-cvanopyridin-2-
- 4 yhmethy])-3.6-
44 33 { j B g dimethyl-1H- 3792
N T ,>,...N""">MF benzo|dlimidazol-2-y1)-
' FN N ) 4-fluorapiperidin-3-
NH, yiycarbamate
NC, {S)-6-((2-(3-
. Q HG aminopiperidin-1-y1)-6-
45 34 Y A L fiuoro-1H- 3510
N T\/N%Ni—\) benm{dhmldgmi-? -
~FN 4 yhmethyhnicotinoniiril
NHz e hydrochloride
N S0-
P & ,,{1 arainopiperidin-I-yl1)-3-
46 34 @ A Y fluoro- IH- 351.0
N Sy Ve benzo{djimidazol-1-
e \_) yhmethyDnicotinonitril
R, ¢ hydrochloride
- 6-((2-((3R.45)-3-
) == amino-4-
i : NHBoc “‘N)» fluoropiperidin-1-vi)-6-
47 34 Y A N fluoro-1H- 369.0
N \L:[ Iy benzo{d]imidazol-1-
N S , .. -
N, vmethy Dnicotinonitril
¢ hydrochloride

19




Alkylated
Intermediate

Amine

Boc
Deprotection
Procedure

Structure

Compound Name

MS
MH+

48

34

O”\NHBOC

=

6-((2-((3R,4S)-3-
amino-4-
fluoropiperidin-1-yl)-5-
fluoro-1H-
benzo[d]imidazol-1-
yl)methyl)nicotinonitril
e hydrochloride

369.0

49

34

ﬁj‘\\NHB

I=

6-((2-((3R,4R)-3-
amino-4-
fluoropiperidin-1-yl)-5-
fluoro-1H-
benzo[d]imidazol-1-
yl)methyl)nicotinonitril
e hydrochloride

369.0

50

[%t]MNHB

Iz

6-((2-((3R,4R)-3-
amino-4-
fluoropiperidin-1-yl)-6-
fluoro-1H-
benzo[d]imidazol-1-
yl)methyl)nicotinonitril
e hydrochloride

369.0

51

33

OMNHBOC

=

(S)-2-(3-
aminopiperidin-1-yl)-1-
((5-cyanopyridin-2-
yl)methyl)-1H-
benzo[d]imidazole-6-
carbonitrile

358.0

52

33

O,\\NHBOC

=

(S)-2-(3-
aminopiperidin-1-yl)-1-
((5-cyanopyridin-2-
yl)methyl)-1H-
benzo[d]imidazole-5-
carbonitrile

358.0

53

33

[%t]MNHB

I=z

2-((3R,4R)-3-amino-4-
fluoropiperidin-1-yl)-1-
((5-cyanopyridin-2-
yl)methyl)-1H-
benzo[d]imidazole-6-
carbonitrile

376.0

54

33

“NHB

=)

2-((3R,4R)-3-amino-4-
fluoropiperidin-1-yl)-1-
((5-cyanopyridin-2-
yl)methyl)-1H-
benzo[d]imidazole-5-
carbonitrile

376.0

120
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i Boc .
FX o A}'}f)’ 1,§i§,d. i Amine | Deprotection Stracture Compound Name Mb
Intermediate Procedure MH+
) {(R3-2-(3-amino-4 4~
R e K’E diﬂ;(a?ropiperidmg~yqi)~
55 (\"\ RiBos - Ty -{(5-cyanopyrdin-2- o g
3 WJ B NCT\\I’N‘ yhmethyi)-1H- 300
: ~e# N / benzo[diimidazole-6-
NH, . USRS
carbonitrile
C (R)-2-(3~amino-4,4-
Nz . .
fr \\l diftuoropiperidin-1-v1)-
~NHBoc S [ FTT IR
56 33 fﬁ B - I-((3-cyamopyridin-2- | 4,
N /E \;E /)_\E/ yDmethyl)-1H-
: benzofdjimidazole-5-
e carbonitrile
NC (S)-6-((2-(3-
o Z:/:\/% aminopiperidin-1-vi)-
o~ wNHBoc e .
57 2 " 4,6-dichloro-1H-
36 Llw‘j B \/\‘>w N benzo{djimidazol-1- 4010
\/\ et vhmethyvhnicotinonitr
u NH«K e
" 6-(2HBRAR) 3
E N amino-4-
I NHS AW fluoropiperidin-t-vi)-
58 36 [ ] B . J 4 6-dichloro-1H- | 419.0
. SN o,
_ o s 07 zol-1-
N N F benzodfimidazol~1
' ] A %n, | yhmethyDnicotinonitril
e
) O-({2-((3R 48)-3~
N“',y:— amino-4-
HE 84 fluoropiperidin-1-y1)-
. NHBoc N S
59 36 o B St 46-dichloro-1H- | 419.0
N @Nf\h“ﬂ benzo|dlimidazol-i-
& Ny yhmethyDcotinonitrid
e
NeL (Ry-6-((2~3-amino-4,4-
Er (7‘; difluoropiperidin-1-y1)-
60 - N N7 4, 6-dichloro-1H- 177 0O
3 \NJ B “"\”/\r Sl T benzo{djimidazol-i- 4374
: - \——/:; vhmethy Dnicotinonitril
o NH e
N (E6-(2-G-
e ‘Z\/z aminopiperidin-1-yi-
~,whinBos N g
61 - - ) 4,6-diftuoro-1H- 5
3 (ﬁj B P SN VAR benzoidjimidazol-1- 369.0
e \—/> yhmethyDnicotinonitrid
£ HiH, e
@ Ny
) {(Sy-6-((2-(3-
+ - NS/
62 31 O‘“N'ﬂsm 3 F\""S aminopiperidin-1-vD)- 169.0
; N At O 5,7-diftuoro-1H- i
e A benroldlimidazol-1-
NH,
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i Boc .
FX ‘ hﬁ;i;?é:;l Amine | Deprotection Stracture Compound Name NI;Y;E? v
' ‘ Procedure
yhmethyDnicotinonitril
- 6-{(2-((3R,4R)-3-
N, .
£ N amino-4-
. NHE N J% fluoropiperidin-1-y1)-
63 31 B e 4 6-diffuoro-1H- 387.0
N UL = | benzofdimidazol-i-
' T N, vhmethyDnicotinonitril
¢
- 6-((2-{(3R 4R)-3-
e Ty amino-4-
NH8 F“\N.J fluoropiperidin-1-yD-
64 31 [ ) B A 5. 7-difluoro-1H- 387.0
. N4 . e
N /ﬂ L > >-=F- benzo{djimidazol-1-
' a N W, | YhmethyDnicotinonitril
e
NG 6-((2-((3R 45)-3~
) e aming-4-
65 /\ NiBoc ) N ﬂuoropi.peridinnir—yi)_
- 31 ]\ ) B oy 4. 6-diftuoro-1H- 387.0
N L 1 /}m benzo[dlimidazol-1-
] ‘NHQ yhmethyDcotinonitrid
e
- 6-((2-{((3RA8)-3-
i \(:fl amino-4-
S A fluoropiperidin-f-yl)-
. NHBoc N-
66 31 @) ° B " 5, 7-diffuaro-1H- 387.0
N CI\ benzoldjimidazol-1-
N N vhmethyDnicotinonitril
2
¢
NC . (R)-6-((2-(3-amino-4.4-
P Q/z diftucropiperidin-1-y1)-
. aNRBoc e N - -
67 31 L ) B 3,7-diftuore-1H 405.0
L/\[ P ><F enzoldfimidazol-i-
yhmethyDnicotinonitril
NC 2~((3R,45)-3~amino~-4-
g N fucropiperidin-t-yl)-1-
68 "o NHBOs ”’K) {({(5-cyanopvridin-2- ,
33 Q ) B Mo C\/\*I | “IymethyD-1H- 376.0
H ~ Ned benzofd]imidazole-6-
e carbonitrile
=N 2-{(3R 48}-3-amino-4~
3 [& J\”N fluoropipendin-1-yh-1-
69 iy A hiHBoc . N {(3-cyanopyridin-2- "y
33 @ B Jou Ty Wmethyh-1H- |5 00
H NG N _ benzof[d]imidazole-3-
\“‘ carbonitrile
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Boc o
F: hﬁ;i;?é:;l Amine | Deprotection Strocture Compound Name NI;Y;E? v
Procedure
mi’”“m (S)-6-((2-(3-
‘ NHBas N4 aminopiperidin-L-y1}-
70 7 Q A N 1H-benzo{d}imidazol-1- | 333.0
H { : ,}k’\} yhmethyDnicotinonitril
NH, ¢
NC (R)-6-((2-3~amino-4,4-
RF E’—ﬂ;ﬁ diftuoropiperidin-1-y 13-
71 34 [ﬁ“ A . /42 >-Huoro-1H- 387.0
N J \j/! S N benzo{d}umdgml-}—.
: FoNA N \—j(‘ yhmethyhnicotinoniiril
NH ¢ hydrochloride
“ 6~{{2~{(3R 4R}-3~
F ) amino-4-
- NHB N\ ,»'S ﬂxi?roplpendinu P-yl}-
72 29 ( B P 5.6-difluoro-1H- | 387.0
N Ji/j [ \{)*N\___j*".: benzoldlimidazol-1-
NH, yhmethyDcotinonitrid
e
e 6-((2-((3R.48)-3-
£ £ N amino-4-
73 - A eNHE0s A \\‘/\I fluoropiperidin-f-yl)- 3510
N RN _ | 1H-benzo|dlimidazol-1- | 77
H @N’ N/\___} | yDmethyDnicotinonitril
N, :
NE, 5-((2-((1R,58)-1-
T {aminomethyl)-3-
i \‘//ﬁ azabicyclof3.1.0Thexan-
74 7 A A . 3-yly-1H- 345.2
Hot c\‘f \ benzg{d}imidgmlu}_‘
7 yhmethyDnicotinonitril
Hoi PN e hydrochloride
NC 6-((2-((18,5R)-1-
‘:\,:}4 (aminomethyl)-3-
e HN Kt %/g azabicyclo]3.1.0}hexan-
= 7 A S 3-yD-1H- 3452
HN @N/,‘»—N ¢ benzo{d|imidazol-1-
vhmethyhnicotinonitril
HOl  HN ¢ hydrochloride
NI 6-((2-((3aR 4R, 6a8)-4-
< _ﬂ aminohexahydrocyclop
76 - N A ) entaicipyrrol-2(1Hy-vi- 149 0
’ " ‘ D {H-benzoldjimidazol-1- |~
~F N » vimethyDnicotinonitril
HCI ? ¢ hydrochloride
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FX ‘ hﬁ;i;?é:;l Amine | Deprotection Strocture Compound Name NI;Y;E? v
' ‘ Procedure
XN 6-((2(3aS.48 6aR)-4-
o, < N atninohexahgdmcyckzp
77 HN L entalclpyrrol-2(1H)-vH- .
' ! Rl (ST | Hbensoldiimidazol-1- | 220
i e yhmethyDnicotinonitril
HCI e hydrochloride
NN 6-((2«(3aR.4S.6a%)-4-
e Q N arainchexahydrocvclop
78 o '\3\\) A &, HC! ema{c}pyrrrplf?.,(.1H}~yi‘)- 1599
Ky (\ - P}___{\{jﬂ) HLbenmid}zmgﬁazqi—%-
FN ey yhmethyhnicotinoniiril
NH, ¢ hydrochloride
NS 6-((2-((3a8.4R 6aR)-4-
B Z\\\/ 5 aminohexahydrocyclop
75 7 e T A ’Q, HC entalcipyreol-2(1H)-yb)- 1502
N, ) SN s 1H-benzo|djmidazol-1~ | 777
[44»;\;'}— N yhmethy Dnicotinonitril
NH, ¢ hydrochloride
NC, (R)-6-((2-(3-
;’“”: N (aminomethy Dpyrrolidi
80 - " A \/"\ el a-1-yi)-1H- 1139
N ’ P benro[d]imidazol-1- T
\,;E ,}«\1\/:] " yhmethyDnicotinonitril
N e e hydrochloride
NG (5)-6-((2-(3-
Y {aminomethy Upyrrolidi
81 7 HN/j\ A N J/'» HC n-1-yh-1H- 3332
ha A benzofd}imidazol-I- |77
\;\ }«b}(j\, viymethy Bnicotinonstril
No T ¢ hydrochloride
6-(2-(GRAS)3-
= anino-4-
L e %A fluoropiperidin-t-yh-
82 28 Yy B b 5.6-dichloro-1H- | 419.2
: ' = Y | benzoldjimidazol-1-
i N el YDmethyDnicotinonitril
o ¢ hydrochloride
6 (23R AS)-3
] \ﬂi amino-4-
T , fluoropiperidin-1-y1)-
83 29 oy B ) 5,6-difluoro-1H- | 387.2
y ' =i Yer | benzofdlimidazol-1-
FONTN ey | YDmethyDaicotinoniteil
o e hydrochloride
NC,
v @ (R)-6-((2-(3-aming-4.4-
’4 9 é»”“m B ] N diﬂ:a"mrogiperidinn;i~y]}~ 4052
" FN>‘““‘C><F 3,6—d1ﬂu0?0_1}-1-
" A /o benzo{dlimidazol-1-
NH, HGI
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Stracture
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MS
MH+

yhmethyDnicotinonitril
¢ hydrochloride

30

B

e

N 4

N

O

N, HC)

(R)-1-(1(5-
chioropynidin-2-
yDmethyl)-1H-
benzo|djimidazol-2-v1)-
4 4-diffnoropiperidin-3-
araine hydrochloride

86

(3R A48)-1-(1-((5-
chioropyridin-2-
vDmethyl)-1H-
benzo{djinudazol-2-y[)-
4-fluoropiperidin-3-
amine hydrochloride

360.2

(R)-6-((2-3~amino-4,4-
diftuoropiperidin-1-y 13-
4 6-difluoro-1H-
benzold]imidazol-1-
yhmethyhnicotinoniiril
¢ hydrochloride

405.2

38

(R)-6-((2-3~amino-4.4-
diftuoropiperidin-1-v1)-
6-flacro-i H-
benzo{djimidazol-1-
yhmethyDnicotinonitril
¢

387.2

89

(R)-6-((2-(3-amino-4.4-
diftuoropiperidin-1-v1)-
4~(trifluoromethy -1 H-
benzoldjimidazol-1-
yhmethyDnicotinonitril

80

ALX

N
f N F
L

6-((2-((3R,4R)-3-
amino-4-
fluoropiperidin-1-vi)-4-
(riflucromethyl)-1H-
benzo{djimidazol-1-
yhmethyDnicotinonitril
e

419.2

a1

(:":\j\\NHBoc
N
H

O-({2-((3R 48)-3~
araino-4-
fluoropiperndin-1-y1)-4-
(trifluoromethyi)-1H-
benzoidimidazol-1-
yhmethyDnicotinonitril
e

419.2
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NG 62 (3R AR)-3-
. = araino-4-
0 ¥ NiBos R fhmropiper.idi’n-luyDuém
AL 9 ] A chioro-3H-imidazo[4,5- | 386.2
N /E\/L >M»\, blpyridin-3-
" yhmethyDnicotinonitril
z g
N 6-((2-((3R.4R)-3-
i z‘f”\;\, amino-4-
03 1 wHBoo /i"\? fluoropiperidin-1-y)-6- |
= 9 (\j A ! chioro-1H-imidazof4.5- | 386.0
- ¢ N s .
H \E ) )_Ns:>..p bipyridin-1-
N e yhmethynicotinonitril
Hy o
e 6((HGRARY -
) i {\r' o~ anino-4-
) 1 g n fluoropiperidin-1-vi)-6-
o4 9 ﬁj A N chioro-1H-imidazof4,5- | 460.2
N Ci- N RTT
N SN L blpyndin-lyDmethyy-
\EN/ . N\m{w ' N-{tert-
M butvlnicotinamide
RN 6-((2-((3R,4R)-3-
Ot \V/{ amino-4-
~NHEBoc . orineridind v
g3 7 (LJ A ) h}, dmx?plpgﬂd.in 1 }i) 1492
N 22~ N m | tH-benzo[dhimidazol-1-
H - I / O yhmethy hnicotinonitril
N, €
Mo A 6-((2-((35.48)-3-amino-
on R ,& 4-hydroxy piperidin-1-
A _eNHEoC - SN R
9 7 o A bl 3492
- I\//\ N benzo|djimidazol-1-
" \“/\if\m) N 'OHI y Dimethy Dnicotinonitril
NH, €
RN 6-((2-(2,6-
NBoo I\\u N diazaspiro[3.4]octan-6-
97 , (\P A g yh-1H- 3452
E:j’) N e benzo{dlimidazol-1- |7
2N || yhmethybnicotinonitril
B L ni <
NC, 6-((2-((4aR.7a5)-
S N hexahvdropyrrelof3,4-
) G Neoc YA we bi{1.4}oxarin-6(2H)-
o8 7 e A D n yi)-1H- 361.2
1 f’” | —'N%N/\w NI benzoldjimidazol-1-
SN N/ Noeresy

vhmethy Dnicotinomtril
¢ hydrochloride
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MS
MH+

G9

~3

6-((2-((4aS. 7ak)-

hexahy dropyrrolof3,4-

bl . 4joxazin-6{2H}-
vi-1H-
benzoidimidazol-1-

yhmethyDnicotinonitril

¢ hydrochloride

361.2

100

A
O NBoo

6-((2-{(4aR.7aR)-

hexahydropyrrolof3,4-

b1 4joxaznn-6{2H)-
vi-1H-
benzoldjimidazol-1-

vhmethyhnicotinonitril

C

101

-

ALX

6-((2-((4a8, 7aS)-

hexahvdropyrrolof3 .4~

bii1,4]oxazin-6(2H)-
yh-1H-
benzo{djimidazol-1-

yhmethyhnicotinoniiril

S

361.2

102

~3

PN
N -~
H

@
E’\r’l}\NHz

(&)-3-amino-i-(1-{(5-
cyanopyndin-2-
vhmethyvi)-1H-

benzoldjimidazol-2-
vhpiperidine-3-

carboxamide

376.2

103

(R)-3-amino-~1-(1-((5-
cyanopyridin-2-
yDmethyly-1H-
benzo{djimidazol-2-
yvipiperidine-3-
carboxamide

376.2

104

~3

(8)-6-({2-G-amino-3-

(hydroxy methy Dpipend

in-1-yH-1H-
benzoldjimidazol-1-

yhmethyDnicotinonitril

<

363.2
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FX T A}'}f)’ E,a.k.,d‘ Amine | Deprotection Strocture Compound Name MI-? v
Intermediate Procedure
NC,
P\ {B)-6-((2-(3-amino-3-
on (\yl% (hydroxymethyDpiperid
105 /jFNHBDc in-i-yh-1H- 3637
7 LN A @[N}'"?\{ \ benzo{djinidazol-1- |~ 632
; N \*§-NH2 ylymethy Dnicotinonitril
e
HO
) 6-{(2-{(3R 48)-3-
% omdflaoro-1-
. - 3minge 4 Huoro-
o NHEO 4 piperidiny 1)-6-
106 19 O B o (rifluoromethyl)-1H- | 4192
N FKC "“\_H/'\) _________ enzimidazol-1-
) ~t - yhmethyD)-3-
) pyridinecarbonitrile
N 6-((2-((3R.48)-3-
: \“7,:\ amino-4-fluoro-1-
£ TN, . g
. f o & piperidiny1)-3-
107 19 O B Y (rifluoromethyl)-1H- | 4192
N ) [/“[”'/\f N benzimidazol-1-
; D B yhmethy)-3-
) ‘ pyridinecarbonitrile
§ 6-{{2-({3R}-3-araingo-
. \;\ 4 4-diflvorop-1-
F siHBo S . piperidiny)-6-
108 19 i B /S \, {(triftuoromethyD-1H- | 4372
N ?\ | \'/“/>___ ,/’""><F benzimidazol-1-
o NP \\....X " v 1)1’310{%?@7 i) 3
" pyridinecarbonitrile
N 6-((2-(3R)-3-amino-
N 4 4-diftuoro-1-
F M . ..
" NHEs L 4 piperidiny -5~
109 19 6 B 7 (riftucromethyD-1H- | 4372
N Ly ':[ - g benzinudazol-1-
| ;XL\%‘? QK vhmethyl)-3-
' ) pyridinecarbonitrile
N\ 6-{(2-((3R.4R)-3~
£ \//’\, amino-4-fluoro-1-
110 40 C’ijHBO B = , piperidiny})n(ﬁ -raethyl- 165 2
N A \ {H-benzimidarol-1-
H /C/ \,\/— ; yhmethy)-3-
" pyridinecarbonitrile
N\ 6-((2«((3R 4R)-3-
F N amino-4-fluoro-1-
111 40 wNHBo 5 \ fﬁ'\ piperidiny [)-6-methy - 1652
N NN N 1H-benzimidazol-1- |77
H C/J: ‘N yimethyli-3-

pyridinecarbonitrile




WO 2019/079578 PCT/US2018/056484
Boc o
FX T Aﬂ::ylgigd‘ Amine | Deprotection Strocture Compound Name Mb
Intermediate Procedure MH+
NG O~((2~((3R 4R)-3-
. Y amino-4-fluoro-1-
B K/’S piperidinyD-6-chloro-3-
112 20 CL] B - methyl-1H- 3991
N :;;[l ,}—N< >--=F benzimidazol-1-
‘ NS " yimethyi-3-
- pyridinccarbonitrile
" 6{((2-((3R 4R)-3-
. ti\N amino-4-fluoro-1-
k3o N\ piperidiny 1)-5-chloro-6-
113 20 fj B ] methyl-1H- 3991
SR N . ,
N jl/ [ )N e benzimidazol-1-
" o NN “‘{NH yhmethyl)-3-
o pyridinecarbonitrile
NG 6-((2-(GR,4R)-3-
. = N amino-4-fluore-1-
4 NHES (\\._—/k piperidiny)-6-flaoro-~3-
14 4 (Lj B . J methyl-1H- 383.1
N W P /\:>_.,.F benzimidazol-1-
NN - yhmethyD)-3-
Nz pyridinecarbonitrile
NE 6-((Z-((3R.4R)-3-
. N amino-4-fluoro-1-
AHBo N\ A piperidinyD-5-fluoro-6-
115 41 @ B —~ e methyl-1H- 383.1
3 Y ,}\4:/ \>...F benziridazol-1-
NN Nl . yhmethyly-3-
N | pvridinecarbonitrile
NC,
= 6-((2((38)3-
N\ ,/K (methylamino)-1-
116 ; O.\»‘NBOC 5 ) piperidinyl)-1H- 3472
N | S "‘> N/“““\ benzimidazol-1- -
H P \_/> yhmethyi)-3-
;NH pyvridinecarboniirile
NC,
) Ty R
Elec N {methylamino)-1-
117 - /j‘ B piperidiny-1H- 3472
oy s N/}_N/ """ benzimidazol-1- o
H N yhmethyl)-3~
N pyridinecarbonitrife
6-((2-((3R 4R)-3-
NG . o
. K;—\N amm@—f@-ﬂum 0}-1 -
sNHBo J} ) piperidiny 1}-6- 7 i
1B 21 B EHCO A a (difluoromethoxy)-1H- | 4172
N \]1\; N \/)—Nf\_ Pasid benzimidazol-1-
Ny yDmethy -3~
pyridinecarbonitrile
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MS
MH+

119

=N,
L 7
N

I
AN
JE/\;\ A >—"F
FHCOT TN —

NH,

6-((2-((3R.4R)-3-
amino-4-fluoro-1-
piperidiny -3~
(difluoromethoxy)-1H-
benzimidazol-1-
yhmethyl)-3~
pyridinecarbonitrile

120

22

6~{{2~{(3R 4R}-3~
amino-4-fluoro-1-
piperidiny -4-methoxy -
1H-benzimidazol-1-
yimethyli-3-
pyridinecarbonitrile

23

6~{{2~{(3R 4R}-3~
amino-4-fluoro-1-
piperidiny H-4-methy -
1H-benzimidazol-1-
yimethyli-3-
pyridinecarbonitrile

122 a

B

3-{(2-((3R.48)-3-
amino-4-flugro-1-
piperidiny 1)-6-
(trifluoromethyl)-1 H-
benzimidazol-1-
yhmethy)-2-
pyrazinecarboxamide

438.2

42

o oNHBO

"~ g

punie-4

5-((2-((3R 45)-3-
amino-4-fluoro-1-
piperidiny -3~
(riflucromethyl)-1H-
benzimidazel-1-
yhraethy)-2-
pyrazinecarboxamide

438.2

27

=N
Ty
/S

Ci e

£,00 N

SN
Pl i F
7N N

N

6-{(2-((3R,4R)-3~
amino-4-fluoro-1-
piperidiny-6-chloro-3-
{trifluoromethoxy )~1H-
benzimidazol-1-
yhmethyly-3-
pyridinecarbonitrile

469.2

125

EJ\]‘_BNHBD

TZ

B

F,C0

3

o}

NG /
| N F
O

N,

6-((2-((3R,4R)-3~
amino-4-fluoro-1-
piperidiny h-S-chloro-6-
(trifluoromethoxy)-1H-
benzimidazol-1-
yhmethy)-3-
pyvridinecarboniirile

4692

130




WO 2019/079578 PCT/US2018/056484
i Boc .
FX T A}'}f)’ E,a.k.,d‘ Amine | Deprotection Strocture Compound Name Mb
Intermediate MH+
Procedure
- 62 (3R AR)-3-
) N amino-4-fluoro-1-
NHEo R J'S piperidinyD-6-chloro-3-
126 26 Cl] B O (riffucromethyl)-1H- | 433.2
NN S
N i P p= -N\m-j)-nF benzimidazol-1-
FaC ek, yhmethy-3-
] pyridinecarbonitrile
NC 6-((2-( (3R 4R)-3-
. TN amino-4-fluoro-1-
o NHBo N\ piperidiny -3 -chloro-6-
127 26 fj B Fic ! (triftuoromethy-1H- | 453.2
) O . A .. ’
N U\ peN benzimidazol-1-
v CI N N . 3 ,
- H, yhmethyl)-3-
pyridinecarbonitrile
6-((2-((5R}-1,7-
NG diazaspirof4.3]decan-7-
N y1)-1H-benzimidazol-1-
N Q\N 4 yhmethyly-3-
128 - x-|N\,;‘ - ) pyridinecarbonitrile, 6- 1739
/ -\ ] . e 3.4
BosN,_ N/ ((2-({58)-1.7-
N/>M N diazaspiref4 5]decan-7-
LN ~\ y~-1H-benzimidazol-1-
N ylmethyl-3-
pyridinecarbonitrile
NC
Z:’ ) 5-((2-((6R)-1,3-
) e N~ diazaspirol3. 5 jundecan-
129 7 L?me B (\ N 8-y1)-1H-benzimidazol- | 387.2
N | SN > T-yhmethyD-3-
N 7NE | pyridinecarbonitrile
N\
NE
4{\\’1 6-((2-((6S)-1 8-
WS drazaspiro]S. Sjundecan-
130 7 »71) B \vN 8-yD)-1H-benzimidazol- | 387.2
e P )—— 1-yDmethy 13-
N ‘Ni pyridinecarbonitrile
_____ /
6-((2-{(4aR_BaR)-
= ) hexahydro-2H-
B . .
) “- pyridol4,3-
131 7 " B y bl 1. 4Joxazin-6(5H)- | 3752
o 7 >~N/ TN\ | yh-1H-benzimidazol-1-
> \N/ \A_)MQ\ 71} ] h i\
) yhmethyl)-3-
HiN pyridinecarbonitrile

131
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Procedure
NG o-{(2-{{4a8,8a5)-
F\” hexahydro-2H-
— N4 pyrido]4,3-
132 7 RS B /S bli1,4loxazin-6(3H)- |375.2
Bk~ ;ﬁr“{;x__kw/“ Noo | ¥D-1H-benzimidazol-1-
\'?’L‘N M ) yhmethyl)-3~
HiN- pyridinecarbonitrile
HNOC 5-{(2-((3R,4R)-3~
. T amino-4-fluoro-1-
- AHBo My piperidiny )-5.6-
1334 43 E'j B Fei st diftuoro-1H- 4062
N FI Py N/>~N\_>-x bvvr;znr}id%{()lui_
N, yhmethy)-2-
pyrazinecarboxamide
3+(2-(GRAR)3-
. T amino-4-fluore-1-
MBS \% piperidiny -6~
13423 4 (Lj B o R (triflucromethyD-1H- | 4382
N \T/\I V,}—r\.\[ >«F benzimidazol-1-
) ST yhrethy)-2-
’ pyrazinecarboxanide
NC
- ' iazaspirol4.53decan-7-
133 7 "*“@-ﬂ) B A } vi)-1H-benzimidazol-1- | 373.2
g i />_NQ yhmethyl)-3~
L 7 ST
N . pyridinecarbonitrile
HN\)
m\}sz
& }\ 6-((2-((58)-1,7~
) ~ N diazaspiro[4.5idecan-7-
136 7 *‘”‘\)ﬂ B X v1)-1H-benzimidazol-1- | 373.2
Boc. />5‘-Q yhmethyh-3-
N Y yridinecarbonitrile
i-ii\i\ /)
NE, 6-((2-((3R)-3-amino-
F e 9 4 4-difluoro- -
137 24 [/kj,\\f\-h&c 5 ~ pipc—:ridinyi‘)-f).—mcthcx*y“ 3997
- N /E~\\E,.N/>__.N/""><,= H—Lbenmmidazoblu T
H Meo” NN N /F yhmethyl)-3~
N pyridinecarbonitrile
NC 6-{{2-({3R}-3-araingo-
F \Q"”\ 4 4-difluoro-1-
138 4 h»\“”ac 5 i piperidinyl)-6-methoxy- | a0 A
) MeC - F {H-benzimidazol-1- |~ 9.2
. SO s
H AN Nd T yhmethy)-3-
N pyridinecarbonitrile
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e E~((2~-((38)-3~
| N (raethylamino)-1-
139 wNBg N piperidiny)-6-
2 19 \/j B F.Co (trifluoromethyl)-1H- | 4152
N B \/ ,>x,::> benzimidazol-1-
g ko yhmethy-3-
pyridinecarbonitrile
o 6-((2(35)3-
| 7’}\: (methylamino)-1-
o WNBg \J{\ piperidiny1)-5-
140 19 /j B J (triftuoromethyD-1H- | 415.2
\E @ ,}~—\:—> benzimidazol-1-
FoC7 TN ““!}N_ vlmethy)-3-
pyridinecarbonitrile
NC,
=
S 6-({2-((38)-3-amino-3-
MHBd methyl-1-piperidinyl)-
141 7 d B / 1H-benzimidazol-1- | 347.2
=) Ry o} s
M ' />N/—W\ yDmethy1)-3-
~N \_4&) pyridinecarbonitrile
Ny
NC L o {(S3-6-((2-(3-
N i\-\r .. aminopipieridinigyi)-(a—
142 - i i - N ' methoxy-1H- oy
24 \ri;:aoc B /O\G("N,}-»N benzojd]imidazol-1- 363.2
SN &J yhmethyDnicotinonitril
NHy | e 2.2 2-rifluoroacetate
NC\F" o A (S.)ug-f((g-@_
HN™N N /> Ho~ s, | A0 nopiperidin-1-y1)-5-
143 24 i 5 NN methoxy-1H- 1630
H NN benzo{djinidazel-1- |7 7
RHBoe s b ) , sl i
~o N\t yhmethy Dnicotinoniteil
NH: 1 ¢ 2.2 2-triflucroaceiate
6-((2-((3R,4R)-3~
!\"'3\7/ N anuno-4-
" N \\N_ZL7 s flucropiperidin-1-y1)-4-
32 Ay B Fu_ S P chloro-6-fluoro-1H- 403.0
N0 l{f ! Vi benzo|dfimidazol-1-
¢ iy vmethy Dnicotinonitril
¢ 2.2 2-nifluoroacetate
NC 6~((2-((:3R,4R)-3—
\Ir—\/ il ?ﬁm1§1§ ‘4“1 b
N N fluoropiperndin-1-y1)-5-
145 24 ™ “>"' ] A fk" e methoxy-1H- 381.0
NHBoc 2

benzoidimidazol-1-

yhmethyDnicotinonitril

¢ hydrochloride

133
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' c Procedure
o 62 BRAR)-3-
\(9“}3 araino-4-
N i x 5 e - .
N N ey | fuoropipendin-1-y-6-
146 24 N A o 15 methoxy-1H- 381.0
Wribos ” %EN%N/ >--F benzold]imidazol-1-
N e
W, yhmethyDnicotinonitril
¢ hydrochloride
- 6-((2-{((3R 48)-3-
e ; aming-4-
. L %.-’4\3 n—cy| fluoropiperidin-1-y1)-6-
147 24 *“\....2"'" A P methoxy-1H- 381.0
NHoc ’ C/l/ I/>—~N\‘_/}-HF benzod]imidazol-1-
A | yhmethyDnicotinonitril
i ¢ hydrochloride
o 6-(2-((3R.45)-3-
Z"‘;) amino-4-
N A et | flu iperidin-1-yh-3-
W N ri—ci | fluoropiperidin-1-vi)
148 o .*NL?” | A . J? methoxy-1H- 3810
HHE2o N @\ p>—N_ p+F|  benzojdjimidazol-1-
o M %, | YDmethyDaicotinonitril
o ¢ hydrochloride
CEZ/”\“N 2+((3R 48)-3-amino-4-
. N,,/' fluoropiperidin-1-vi)-i-
149 14 K]MNEQY: B /? {(3"‘?}11?‘“?@7 f:lmx,d,1i1,f2n 404.0
"y \| Ny >MN/ - ybmethy §-6-fluoro-1H-
Al N > benzo|d}imidazole-4-
e NH, carbonitrile
N (R)-2-(3-amino-4.4-
i / } diftuoropiperidin-1-v1)-
P.FH N P S
130 Al NC J} 1-¢(S-chloropyrimidin- 5y ¢
14 \J I B N F 1 2<vbmethyl)-5-flaoro- 4220
. i\fi\.;\f}"’\i\h‘ Pl 1H-benzoldjimidazole-
N, 7-carbonitrile
C‘Z/\x? (R)-2-(3-amino-4.4-
. / = y difluoropiperidin-1-y)-
Y P H N~ ‘i e
151 ,/ AN t-((5~chloropyrimidin- | .,
4 \gj re B e W F 1 2vDmethy-6-flucro- 4220
P r\.{> N ' 1 1H-benzo|d]imidazole-
L N 4-carbonitrile
NE, 6~((2-((3RAR)-3-
= anino-4-
P e N j hydroxypiperidin-1-yi)-
132 3 ’ B S A 6-chloro-1H- 383.2
X o Yon| - benzoldlimidaol-i-
~ETN % Dymethy Hnicotinonitrit
iH, ¥ Y

134
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Intermediate Procedure MH+
- 6-((2-((3R.48)-3-
= araino-4-
R A 54 hy droxy piperidin-1-y1)-
133 3 Yy B e 6-chloro-1H- 383.2
N ,};>~NC>--.-0H benzoidimidazol-1-
TN s yhmethyDricotinenitril
Nc\/’ [
(o %1 (R)-4-((2~(3-amino-4,4-
154 44 ﬁj»\NHBOC 8 Ny diftuoropiperidin-1-yD)- 1682
N N 1H-benzo[djimidazol-1- ’
: E/\N/}— Nk«/< F vhmethyhbenzonitrile
NH
4-{(2-((3R,4R)-3~
ammo-4-
hydroxypiperidin-1-y1)-
N 1H-benzo|d}imidazol-1-
155 i [i}m:»eam R ch; - NZ’)\ N g:li)meihyi)beyr}i(}/nit(‘ri’le /
v U U Lqmp01md W 1ﬁ:h 4-{(2- | 3462
- Rl e S ) ((38,45)-3-amino-4-
hydroxypiperidin-1-y1)-
1H-benzo|djimidazol-1-
yhmethyhbenzonitrile
(1:1) dilbwdrochloride
N 4-((2-((3R.4R)-3~
. Q/) amino-4-fluoro-1-
< NHBoc F piperidiny)-5,7- or
126 43 (;j B /\\\:? , . difluore-1H- 386.2
" . Ay NQ“ F benzimidazol-1-
HH, | vDmethyDbenzonitrile
N A-((2-((3R 4R)-3-
E é\\’ 4 aming-4-fluoro-1-
5 -NHBg - piperidiny 1)-4,6- s
157 45 [:j B o e 386.2
H E\ P~ N'}“ N\L_J;/ F benzimidazol-1-
¢ N, | vhmethy Dbenzonitrile
] e 2-((3R,4R)-3-amino-4-
KHB A fluoro-1-piperidinyb-1-
138 46 C!j B NG ] (4-cyanobenzyD-1H- | 3752
N T /}—J{}F benzimidazole-6-
# N £ carbonitrile
2
KNG
. = 2-((3R,4R)-3-amino-4-
3 N \ fluoro-1-piperidinyi)~-1-
139 46 Cij B o (d-cyanobenzy)-1H- | 3752
N /E;[: ,}-—\\i—>~nF benzimidazole-3-
NCT N o carbonitrile
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160

46

~NHBoc

B

2-{(3R)-3-aminn-4,4-
diftuorg-1-pipendiny )-
1~(4-cvanobenzyi)-1H-
bepzimidazole-6-
carbonitrile

3933

FS{ NiBoc
(]

2-((3R)-3-amino-4,4-
diftuoro-1-piperidiny])-
1-{4-cvanobenzyl)-1H-
benzimidazole-35-
carbornitrile

3933

(R)-4-((2-(3-
aminopiperidin-1~y -
1H-benzo|d}iridazol-1-
vhmethy Dbenzonitrile

jo8]
W
RS}
]

163

44

4-((2-{(3R.4R)-3-
amino-4-
methylpiperidin-1-yi)-
{H-benzoldjnnidazol-1-
vhmethy Dbenzonitrile

346.0

1640

44

NHB8oc

4-((2-3~(aminomethyi)-
3-methylpyrrolidin-1-
yih-1H-
benzoidjimidazol-1-
yDmethy Dbenzonitrile

346.2

165

44

4-((2-({35,4R})-3-
amino-4-

j phenyipyrrolidin-1-yb-

1H-~benzo|{djimidazol-1-
yhmethybenzomtrile
& 4-((2~((3R,458)-3~
araino-4-
phenylpyorohdin-1-yh-
1H-benzo|dhmidazol-1-
yhmethy Dbenzomtrile

394.2

166

44

NHBoc
R

(3)-4-((2-(3-
aminopyrrolidin-1-yh)-
iH-benzoldjnunidazol-1-
yhmethy Dbenzonitrile

318.2

136
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167

44

wNHBoc
O
i
o

N

ALX

(S)-4-((2-(3-
aminopipenidin-i-yi)-
1H-benzo[dhimidazol-1-
yhmethyhbenzontrile

168

44

4-((2-(G-amino-2~
azaspirof4. 4jnonan-2-
viy-1H-
benzold]imidazol-1-
yhmethy Dbenzonitrile

320

169

44

4-({2-(4-
aminohexahydrocyclop
entalclpyrrol-2(1H)-v1)-
1H-~benzo|{djimidazol-1-

yvhmethybenzonitrile

53
(v
@
]

44

4-((2+((35,45)~3-amino-
4-fluoropiperidin-1-yh-
1H-benzo|d}imidazol-1-
vhmethyhbenzonitrile

53
(v
@
]

171

44

4-({2-{({35 4R)-3~
araino-4-
fluoropiperidin-1-y1)-
1H-~benzo|{djimidazol-1-
yvhmethybenzonitrile

53
(v
@
]

44

4-({2-{((3R 45)-3~
araino-4-
fluoropiperidin-1-y1)-
1H-~benzo|{djimidazol-1-
yvhmethybenzonitrile

53
(v
@
]

44

4-{(2~{{3R 4R})-3-
araino-4-
fluoropiperidin-1-y1)-
1H-~benzo|{djimidazol-1-
yhmethy Dbenzomtrile

¥
Uon
<
[

137
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44

AHBoc

®)-4-((2-(3-
{aminomethy}-3-
fluoropyrrolidin-1-y1)-
1H-benzo|dhmidazol-1-
yhmethyibenzonitrile
2,2 2-triffuoroacetate

175

44

(S)-4-((2-(3-
(aminomethyl)-3-
fluoropyrrolidin-1-y -
1H-benzo[djimidazol-1-
yhmethybenzonitride
2.2 2-rifluoroacetate

350.0

176

44

R)-44(2-(3-
(aminomethy[)-3-
by droxypyrrolidin-1-
yih-1H-
benzoidjimidazol-1-
yDmethyDbenzonitrile
2,2 Z-grifluoroacetate

348.2

44

HO

Tz

NHBoc

B

(Sy4-(2--
(arninornethyl)-3-
hy droxypyrrolidin-1 -
vi-1H-
bewzoidiumidazol-1-
vhmethybenzonitrile
2.2, 2-nifluoroacetate

348.2

TZ

NHBoc

(5)-4-((2-(3-
{anmigomethy Dpyrrolidi
n-l-vh-1H-
bewzoidumidazol-1-
vhmethy Dbenzonitrile
Molecular Weight
33141

jo8]
W
RS}
]

179

44

(R)-4-((2-3-
{anusomethy Dpyrrolidi
n-i-yi-1H-~
benzo{d]imidazol-1-
yhmethy Dbenzonitride
Molecular Weight:
33141

138




WO 2019/079578

PCT/US2018/056484

Ex.

Alkviated
Intermediate

Amine

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

130

44

4-{(2+((35,45)-3-amino-
4-methylpiperidin-1-
yi-1H-
benzo{djimidazol-1-
vhmethybenzonitrile
2,2 2-influoroacctatc

3462

181

44

e

" NHBoc

4-((2-{(35,4R)-3-
araino-4-
methylpiperidin-1-y1)-
{H-benzo{dhmidazol-1-
yhmethybenzomtrile
2.2 2-rifluoroacetate

346.2

182

44

e

s NHBOC
E\.I/
i
A

N

=

4-{{2-{(3R,45)-3-
amino-4-
methyipiperidin-1-yh-
1H-benzo[dhimidazol-1-
yhmethyl)benzonitrile
2.2.2-trifluoroacetate

346.2

183

44

4~((2-((18,5R)-1-
(aminomethyl)-3-
azabicyclof3.1.0}hexan-
3-yD-1H-
benzoldjimidazol-1-
vhmethy Dbenzonitrile

3442

184

44

NHEGC

4-((2-((AR,58)-1-
{aminomethy}-3-
azabicyclof3.1.0thexan-
3-yh-1H-
benzoldjimidazol-1-
yDhmethyDhbenzomtrile

3442

185

44

NH,

(R)-4-((2-(3-
aminopiperidia- -y 1)-6-
methoxy-1H-~
bewzoidiumidazol-1-
yhmethy Dbenzonitrile

362.2

186

44

(R)-4~((2-(3-
arninopiperidin-1-y1)-5-
methoxy~1H-
benzoidimidazol-1-
yDhmethyhbenzomtrile

362.2

447

‘_,NHBOC
¥

B

2-((2-{(3R_4R)-3-
ammo-4-
fluoropiperidin- L -y1)-6~
fluoro-1H-
benzoldjimidazol-1-
vhmethypyrimidine-5-
carbonitrile

370.2
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MS
MH+

443

47

[‘\\ NHEos
e
|
o

=
N
> A

L0

NH,

2-{{2~{{3R 4R}-3-
araino-4-
fluoropiperndin-1-y1)-5-
fluoro-1H-
benzoidimidazol-1-
yDmethypyrimidine-3-
carbonitride

370.2

444

48

F
SNHS0s
y
i
N/
R

T

Mk,

(3R.4R)~4-fluoro-1-(6-
fluoro-1-((5-
methoxypy rinidin-2-
vhmethyvi)-1H-
benzoid imidazol-2-
yhpiperidin-3-amine

(38}
~J
L
e

49

(Kﬂ.,NHBOC
¥
i
i~

-0

NH,

2-{2-{{3R 4R}-3-aminc-
4-fluoropipendin-1-yh)-
O~fluoro~-1H-
benzo{dlimidazol-1-y )~
Ne-methy-N~(2,2,2-
irtfluorcethvhacetamide

406.2

446

48

EL\,..NHBDC
i
]
o~

MeQ,
o

N
N/
M

(3R,4R)-4-fluoro~1-(5-
flucro-1-{(5-
methoxypyrimidin-2-
yhmethyl)-1H-
bewzoidiumidazol-2-
yhpipendin-3-aming

447

J,NHBO()

IZ/_—>"- |
-

fosYol

2-(2-((3R 4R)-3-amino-
4-fluoropiperidin-1-yh-
4-cy ano-6-flucro-1H-
benzo{djinudazol-1-y)-
N-methyl-N-(2,2.2-
trifluorgethyhacetamide

431.2

oNHSot

IZ,__->"- |
-

Me,
SyjeeMe

Q

MeC. N Vo
T

N,

2-(2-((3R,4R)-3-amino-
4-fluporopiperidin- -y~
6-methoxy-1H-
enzojdhmidazol-1-vh-
N N-dimethylacetamide

350.2

449

‘.‘NHBOC

-

l‘v‘.e‘
N,
CF,
o

L

MeO” "
NH,

2-(2~{(3R, 4R)-3-amino-
4-fluoropipendin-1-vi)-
S-methoxy-1H-
benzo{djimidazol-1-vh-
N-methvl-N-(2,2,2-
wrifluoroethy Dacetamide

418.0

450

“J\IHBOC

IZ/__->"- |
-

M,
Sy

Q

AL

NH,

2-(2-((3R,4R)-3-amino-
4-fluporopiperidin- -y~
5-methoxy-1H-
benzo{dhivudazol-1-vI)-
N, N-dimethylacetamide

350.2

140
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N 6~{{2~{(3R 4R}-3~
N by arino-4-
o . Sl methoxypipendin-1-yh-
451 5 (YK B ] 6-fluoro-1H- 381.2
i :~ ,;\r-ND‘OMe benzoidimidazol-1-
N Nty yhmethyDnicotinonitril
NG 6-((Z-{(3R,4R)-3~
i N ?//‘\, amino-4-
. St e fluoropiperidin- {-y1)-6-
432 53 o B P fluoro-4-methoxy-1H- | 399.2
B Q ,}\ii_>-« benzo|djimidazol-1-
/<\ N , yhmethynicotinonitril
OMe N2 e
6-((2-((3R,4R}-3-
— NG amino-4-
Y F &\;}\* fuoropiperidin-1-vi-5-
433 5 W - "&‘7 (trifltucrometiyl)-3H- | 07
o4 °“<( B M\E\J;\[N'\"'Nf\)ﬁ imidazof4,5-blpyvridin- 20.
A A 3
NH: 1 yDymethy Dnicotinonitrid
e
NN (3RAR)-1-(1 ({5~
o L /{ chioropyrimidin-2-
454 - ] HTL\, N ) vhmethy D-6-fluoro-1H- |
1’ O P B F\r\j,\ N \f'\%OM enzojdhimidazol-2-vi- 12
~F © 4-methoxypiperidin-3-
s, aming
\/’:\ 2-(2~{(3R,4R)-3-amino-
H “D“” N 4-fluoropiperidin-1-v1)-
A (e ‘ 'Y
453 55 B - 6-bromo-1H- e
2 Q::% B \«i/’\/h N/"B‘“F benzoldjimidazol-1-vD)- 2.0
—A LA I-{azetidin~-1-yhethan-
N, 1-one
SN (BR4R)-1-(1 ({5~
o 4'; Py chloropyrimidin-2-
456 T (1]%\I< B ”\ vipnethy D-6-flaoro-1H- 1912
i w7 Py —N>_\ e benzo{dhmidazol-2-vl)- | 77
L 9 " | 4-methoxypiperidin-3-
NHZ amine
CF, , - N
/ 2-2-{((3R 4R)-3-amino-
H\(—/\}‘"C kN - 4-fluoropipendin-1-yh)-
457 o S 0’35 6-fluoro-1H- .,
+ o= B Pt benwoldimidazol- 13D 406.2
N, mﬂuomethy E )ace mmide

141
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Procedure
62 (3R AR)-3-
- Fo Ne amino-4-
H “L>"‘ F ’ \EJ~ N\}—ND-'F fluoropipendin-1-yb-3-
458 54 e 3 \; fa, (trifluoromethyi)-1H- 4209
- 0:’&0 Pan iidazofd, 3-blpyridin- T
b s :
yhmethyhnicotinoniiril
g
- o 2-(2-((3R 4R)-3-amino-
H “L>’“’ F \N’) 4-flyoropiperidin-ty1)-
459 o e o—*»’\l 6-(triflvoromethyly-1H- | .,
36 0’*’\0 B ZCNIENG benzo{dhivudazol-1-vI)- 430.2
/& P [ {>" N/ l-morpholinoethan-1-
NH, one
— {’FS 2-(2~{((3R.4R)-3-amino-
R )""‘: N7 4-fluoropipendin-1-vi)-
460 49 i B O‘“‘{\I S-flaoro-i H- 4062
O:<O NN, benzo[djimidazol-1-vh- -
- A ~~P'>’*NL_)“F Nemothyl-N~2,2,2-
fam, | ithuoroethy Dacetamide
\j;\r* 2-(2<((3R 48)-3-amino-
3 Naa W o= 4-fluporopiperidin- -y~
46l 57 A B N 6-chloro-1H- 354.2
e \H\//\ 2N/ | benzo[dfimidazol-1-vD)-
Hm, | N N-dimethylacetamide
\“‘ 2-(2-((3R,48)-3-amino-
N 4-fluoropipendin-1-y -
462 49 L B  O-fluoro-1H- 406.2
HBoo N benzo|djimidazol-1-v)-
\(j />~N Nemethy N-(2,2,2-
NH;_ trifluorocthylacctamide
e 6-{{2-{(3R.45)-3-
; C\N amino-4-
- % methoxy piperidin-1-vi)-
463 17 Sl o B F \N 6-fluoro-1H- 3812
o Py OMe benzold]imidazol-1-
N i, vhmethyDnicotinonitril
e
(‘0\, 2-(2-((3R.48)-3-amino-
N 4-fluoropiperidin-1-yi)-
464 56 i B 0'-’% b-(irifluoromethyD-1H- | 00
o FaC benzo|dlimidazol-1-v1)- -
T\ &I 7~ N _____ 1-morpholinocthan-1-
NH? One
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FX ‘ hﬁ;i;?é:;l Amine | Deprotection Stracture Compound Name NI;Y;E? v
' ‘ Procedure
ok {F (R)-2-(2~(3-amtino-4,4-
HN'L}.: N diftuoropiperidin-1-y1)-
465 45 N B 0”/‘{\ o-flacro-1H- 474
™ PN o F | benzoldjimidazol-1-yD)-
~ \E P \P)* F o Nemethyl-N-(2,2,2-
fam, | Withuoroethy Dacetamide
\“‘ 2-(2-((3R,48)-3-amino-
N 4-fluoropipendin-1-yh)-
7N = - g .
o8 9 L B F 4 rg benzo?;i?;;?iigigml “y1}- 406.2
MHEoC Y] Y
T\j:r\./)“ N/\:) ¥ N-methyl-N-2,2,2-
Nk, mﬂuomcthyi)acaamidc
o (3R.4S)-1-(1-((5-
v KA/,“ chloropyz:imidimb
467 17 W B _ W yi)methyi)-(’)—fiu@m—Hi_ 391 2
S g NN benzofdjiraidazol-2-vyh- | 777
N N {GMe ' N
N 4-methoxypiperidin-3-
N, aming
— N 2-(2-((3R,4R)-3~amino-
WY . %‘” 4-flucropiperidin-1-y1)-
R NH o~{irifluoromethoxy)-
o8 8 o= B PO IF-benoldjimidarot- | 4042
=< L) §1)-N.N-
N NH2 . ’ .
dimethylacetamide
CFs 2-{6-fluoro-2-((3R.4R)-
, W/‘"">__‘F é\, — 4-fluoro-3-
e O—//‘(\ {methylamino)piperidin
469 49 o=(N_ B ¢ ] . ~1-y)-1H- 420.2
<0 I\ N >..,.;. benzoldjimidazol-1- vl)n
A # TN 5 Ne-methy-N~(2,2,2-
M1 wifluorcethyDacetamide
. (> 2-(2-((3R,4R)-3~amino-
HN e N 4-flucropiperidin-1-y1)-
470 55 O:ENH 3 '::’12‘\1, 5~ba"0n‘10~71 He a0
Y T’\\/P J >__F benzo{dhivudazol-1-vI)-
/\ e N e I-(azetidin-1-yDethan-
NH, i-one
S 2-(2-((3R,4S)-3-amino-
o= 4-fluoropipendin-1-vi)-
471 57 B B o 5-chloro-1H- 354.2
NHBeo AL 2N ) benzoldfimidazol-1-vD)-
“ i, | N.N-dimethylacetamide
\N ) 2-{6-fluoro-2-(1,7-
Y ( ©Fs diazaspiro[4.5]decan-7-
472 49 WL B yb-18- 4282
o L benzofd imidazol-1-y1)- '
}K “N Ne-methyl-N~(2,2.2-
\:) mﬂuomethy Dacetamide

143
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,F’O\? 2-(2~((3R 4R)-3-amino-
~ '\N"} 4-fluoropiperidin-{-yv1)-
473 56 i \/\-« B oﬂ&/ S-(triftuoromethyl-1H- | o0 s
HriBoc S benzoldhimidazol-1-vD-
e ,@j N’> N /™ 1 1-morpholinocthan-1-
NH, one
. " 2-(2-((3R,4R)-3-anmino-
HN e o e 4-fluoropiperidin-1-yi)-
474 58 . i 8 A ;:, — 3¢ triﬂumm’ne‘ﬁmxy‘)— 4047
= N e 1H-benzo[djimidazol-1-
//\ F3C0 N - ) yH-N,N- .
dimethylacctamide
O 2-(2~((3R 4R)-3-amino-
H “Q“” k\) 4-fluoropipendin-1-vi)-
475 sc T - o 5-(triftuoromethoxy )~ | , .,
> Q:’{O B AN 1H-benzo|dlimidazol-1- 46.2
—/< . (‘O/ﬁ\f)\‘;\? "'N\_)"' P 1 vD-l-morpholinoethan-
- () 1-one
NG 6~{{2~{(3R 4R}-3~
HN/""\)“,F \?/TWN amino-4-
, 1 ’—-J» fluoropiperidin-1-y1)-5-
476 53 ot B Me® fluoro-7-methoxy-1H- | 399.2
o={ N ..
Q L ,}---NC>-=F benzoidimidazol-1-
A NN e | Yhmethybnicotinonitril
1]
e
cl (3R48)-1-(1-((5-
AN TR
. o chloropyrimidin-2-
477 17 My B T yvhmethy1)-5-flnoro-1H- 1912
’ T - @f\j}m Noone benzo{djimidazol-2-v)- | 777
’ e W N\vf,_) M 4umethoxy piperidin-3-
Rty amine
,F’(i) 2-{2~((3R 4S)-3-amino-
\5\1- 4-fluoropipendin-1-vi)-
478 56 e B 5~(triﬂugmmethyi)-1Hn 4307
rigoc benzoldhmidazol-t-vi)- -
ro /( I />‘" N " 1-morphelinoethan-1-
NH? one
CFy 2-(5-fluoro-2-((3R 4R)-
HNC>@F. <N, ’ 4—111;0i‘0—3~ o
4 O«;S (methylamino)piperidin
479 49 o B N -1-yD)-1H- 420.2
P Sor{ D | benzofdjimidarol-1-y1)-
A F N NemethylN+2,2,2-
/| wifluorcethy Dacetarmde
~
%*: 2-{2-(3-amino-4-
/ & £F 3 \
480 ¢ oo - P methylpyrrolidin-1-y1)- g
49 I B F ;” % N}_N/\/ 6-fhaoro-1 H- 388.2
Ly’ o Ny, | benzoldfimidazol-tyD)-
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' ‘ Procedure
N-methyl-N<(2,2,2-
rifluorcethy Dacetaride
e 2-(2~((3R 4R)-3-amino-
ol CFs 4-hydroxy piperidin-1-
3 e H yh-6-fluoro~1H- ,
8 49 "““r’v"".waoc B F\ﬂ/\\‘f’r‘}“N/ " N\ewon | benzoldjimidazol-1-vD)- 4.2
SE N Nemethy-N-(2,2,2-
ke irifluorocthyacetanude
i EFB (R)-2-(2-(3-amino-4,4-
HNQ—-F‘ N diftuoropiperidin-1-y 13-
487 ‘ i - 0= S-flaoro~1 H- A -
¥ o= B M - f | bevzoldfimidazol-1vh- |
___/_/\4 F/E;[N}---N\ F Nemethyl-N-(2,2,2-
N, | frifluoroethy hacetamide
GFs 2-(2~{(3R, 4R)-3-amino-
HNC‘)MOM@ z\—» 4—mf;§h;)xgpipcri§§n~i -
423 . o o= yh-3-tigoro-1H-
e 49 o=, B P benzoldjimidazol-1-vh)- 418.2
A FJ\;LN‘? N_/TOM L Nemethyl-N-(2,2,2-
N, wrifluoroethy Dacetamide
E’Fb 2-{2-((3R)-3-amino-4-
AN yOH N hy droxypiperidin-f-y1)-
i # Q"iNH B F O-;g nzo?;i?;fr?;gz;ji—l vh 404.2
o N enzol{dlimidazol-1-v1)-
A ii\}:NfH( D% | Nemethyl-N-(2.2.0-
Gy, | trifluorocthylacetamide
e CFs 2-(2-((3R 4R)-3-amino-
PO h 4-methoxypiperidin-1-
485 49 o B = _ ¥hebefuoro-iH- - e,
- 7(\0 FW/TN N benzo{djunidazol-1-v1)~ '
o (0o | NomothylNA2.2.0-
i, irfluorocthvhacetamide
oF. 2-(2-(3-(aminomethyl)-
<N;_ 3-fluoropyrrohidin-1-
e . Ny e yi)-6-fluoro-1H- ,
8o e O B Y benzo|djimidazol-1-vh)- | T00-2
O s Ny | NemethylN-2,2.2-
R wrifluoroethy Dacetamide
CF, 2-(2-(3-(aminomethy -
N 3-flucropyrrolidin-1-
487 , SN o= yh-3-fluoro-1H- .
" v e s N F benzo{dlimidazol-1-y )~ 406.2
r i | Nemothyl-N+(2,2,2-
’ N irifluoroethyDacetamide
?N”\CFQ 2-{6-fluoro-2-
Nan U oﬁ*\ ’ {(4aR,8aR)~hexahydro-
488 49 RN B 2H-pyridof4,3- 4302
oo~ ' “":>‘" bli1.4Joxazin-6{5H)-
yi)-1H-
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Ex.

Alkviated
Intermediate

Amine

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

benzo{djimidazol-1-vh-
Nemethyl-N-(2,2,2-
wrifluoroethy Dacetamide

489

49

(8)-2~(2~(3~
aminopyrrolidin-1-yh)-
G-fluoro-1H-
benzo{djimidazol-1-y[)~
N-methyl-N~2,2,2-
tnflporoethyhacetamide

490

(R)-2-(2-(3-
aminopyrrolidin-{-yh)-
6-flmoro-i H-
benzoldhimidazol-1-vD-
N-methyl-N-(2,2,2-
rifluorcethy Dacetaride

3742

491

49

NHBoc
.
D

B

HoN

{(S)-2-(2-(3-
{anmigomethy Dpyrrolidi
n-1-yh-6-tluoro-1 H-
benzoldjimidazol-1-vD)-
Nemethy-N~(2,2,2-
irtfluorocthvacetamide

388.2

492

49

2-{6-fluorp-2-
{{(4aR BaR)-hexahydro-
2H-pyridof4,3-
bi{1,4}oxazin-6(5H)-
yh-1H-
benzoldhimidazol-1-vD-
N-methvl-N-(2,2,2-
rifluorcethy Dacetamde

493

49

2-(5-fluoro-2-
{((4a5,8a8)-hexahy dro-
ZH-pyridof4,3-
bl L.4Joxazin-6{5H)-
yih-1H-
enzojdhmidazol-1-vh-
N-methyvl-N-(2.2.2-
trifluorocthyDacetamide

4302

{a] hydrovsis of nitrife occurred during SnAr [b] Ritter reactivity observed during Boc deprotection ¢

unspecified sterochemistry designates mixtures of enantiomers or diasterconters

Table 3. Characterization data for compounds made following Scheme 3.

The column “Separation Stage” indicates affer which process step regivisomers formed due to

asymumetric benzimidazole substitution at R in Scheme 8 were separated during the preparation of the

tabulnted final compound (I = after preparation of the allylated intermediate 1-59 (where af least one R’

is not hydrogen); B = prior fo boc deprotection; or I = final compound).
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
8.83 (dd, 7=0.83, 2.07 Hz, 1H), 8. 12-8.16 (m, 11,
744 (d, J=8.50 Hz, 1H), 7.37 (dd, J=0.62, .29 Hz, Chiralpak
400MHz | 1H), 7.20 (d, J=1.66 Hz, 1H), 7.12-7.16 {m, 1H). ADL 20%
1 ds- 548 (5. 2H), 3.50 (br s, 1H), 2.97-3.03 (m, 1H). B MoOH, Podk
MeOH | 2.89-2.96 (m, 1H). 2.78-2.86 (ra, 1H). 1.92-2.01 i
(m, 1¥1), 1.81 (dt, J=3.94, 8.7t Hz, 1H), 1.57-1.72
(o, 1H), 1.31-1.42 (m. 1H)
8. 81-8.86 (m. 1), 8 11-8.17 (ra, 11}, 7.44-7 48
(m, TH), 7.36 (d, J=8.04 Hz, 1H), 7.06-7.10 (m, Chitalpak
L | S00MHz | 2H), 5.49 (s, 2H). 3.52 (br dd, J=1.69, 11.81 Ha, N
di- 1H). 2.97-3.06 (ra, 1H), 2.90-2.96 (m, 1H), 2.80- B MoOH, Podt
MeOH 2.85 (m, 1H), 1.92-2.01 (m, 17D, 1.82 (br dd. o
J=4.28,9.47 Hz, 1H), 1.58-1.71 (m. 1H), 1.29-1.41
(m, 11D
8.75-8.80 (m. 1H). 8.06 (d. J=8.30 Hz. 1H). 7.23-
731 qm, TH), 7.11 ¢d, J=7.27 Hz, 1H), 6.94-7.05
S00MHz | (m, 2H), 5.44 (s, 2H), 3.48 (br d, J=10.12 Hz, 1H),
3 dy- 3.24-330 (m. 1H), 3.23-3.28 (m, 1), 2.94-3.04 - -
MeOH (m, 1H), 2.77-2.90 (m, 2H), 1.83-1.96 (m, 1H),
1.71-1.81 (m, 1), 1.51-1.63 (m, 1T, 1.19-135
(m, 1H)
8.83 (s, 1), 8.11-8.16 (m, 1H), 7.39 (d, J=8.30
soomi, | T, 7(187(d, 1=7.01 FE?; 1H). '7(02:7}11 (m,
4 i ZH). 553 (s, 2H), 433-4.52 (m. 1H), 3.59-3 66 3 ~
MoOp | (. 1H), 330 (br d, J=12.46 Haz, [H), 3.14-3.22
(m, 1H), 3.09 (dq, J=4.02, 8.69 Hz, 1H), 2.95-3.03
(m, HH), 2.07-2.22 (m, 1H), 1.76-1.94 (m, 11)
8.83 (s, 1H). 8.10-8.15 (m, LH), 7.37 (d, I=86.04
soonts, | B _11:{2, 717 (4, J=7.01 He, 1H), 7.01-7.09 (.
5 0 2H), 5,52 (s, 2H). 3.43 (dd, J=4.15, 12.20 He, 1H), B ~
Moo | 320338 (m. 2H), 3.18-3.35 (m, 1H), 3.04-3.17
(m, 1H), 2.10 (ddd, 1=4.93, 9.80, 14.34 Hz, 1H),
1.88-2.04 (m, 1H)
886 (d, I=1.30 Hz, 1H), #.14-8.20 (m, 1H), 7.47
(d, J=8.56 Hz, 1H), 7.4 (d, J=8.30 Hz, 1H), 7.23
SOOMHz | (d, }=2.08 Hz. 1H), 7.19 (dd. J=1.95, 8.43 Hz. Chiralcel OD-
6 da- 1H). 5.53 (s, 2, 4.33-4.50 (m, 1F1), 3.33-3.61 B H, 25% IPA,
MeOH (on, TH), 3.43-3.50 (m, 1H). 3.02-3.20 (m, 28, peak 1
2.95 (dd, I=8.69, 12.33 Hz, 1H), 2.12-2.24 (m,
1), 1.82-1.94 (m, 1H)
8.86 (d, J=130 Hz, 1H), 8.13-8.20 (m. 1H). 7.49
e | (s 1H), 7.42 (4, J=8.30 Hz, 1H), 7.12 (s, 2¥), 5.54 et
7 ‘“’O(ZEH‘ (s, 2H), 4.43 (s. 1H), 3.57-3.63 (m. 1H), 3.45-3.55 5 %"‘;aj;/z‘lgf"
MoOH (m, 1F)), 3.12-3.20 (m, 11}, 3.03-3.12 (m, 1H), .‘p:"xk 5
297 (dd, J=8.82, 12.46 Hz. 1H). 2.12-2.24 (m, e
{H), 1.50-1.96 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
8.86 (d, J=1.82 Hz, I1H), 8.14-8.19 (m, 1H), 7.47
500MHz | (d, =856 Hz, 1H), 743 (d, }=8.04 Hz, 1H), 7.22 Chiralcel OD-
8 da- (s, 1H), 7.13-7.20 (m, 1), 5.53 (s, 2H), 4.75-4.81 B H, 25% IPA,
MeOH (m, 1H), 3.37-3.43 Gm, 1H), 3.01-3.29 (m, 4H), peak 1
2.08-2.20 (m, 1H), 1.88-2.03 (m, 1H)
8.86 (4, J=1.30Hz, 1H), 8.14-8.19 (m, 1H), 7.49
S00MHz | (s, 1H), 7.41 (d, J=8.04 Hz, 1H), 7.12 (s, 2H), 5.33 Chiralcel OD-
9 ds- (s, 2H), 3.37-3.49 (m, 2H), 3.28 (dd, J=3.37, 8.04 B H, 25% IPA,
MeCH He, 2H), 3.03-3.21 (m, 2H), 2.09-2.18 (m, 1H), peak 2
1.89-2.05 (m, 11D
884 (s, IH), 8.16 (d, J=8.04 Hz, 1H), 7.42-747
S00MH (_m_ 1H), '7(‘19—723 (m, Hi), 7.(‘:5-’7512 (m,AZH)g
10 di- 3,538 (s 2H), 3ﬁ5:~> (brd, i=1142 H:f, 1H), 3.45- B B
MeOH 353 (m, 1H), 337 (ddd, J=3.11, 9.54, 12.78 Hz,
1H), 3.16-3.30 (m, 2H), 2.30 (1dd, J=4.70, 9.67,
14.66 Hz, 1), 2.06-2.22 (m, 1)
8.80-8.84 (m, 1H), 8.14-8.19 (m, 1H), 7.45-7.51
SH0MHy {m, 2H), '7;4} (d, .1\28(043{;;, M-’iz), 7. 1-7 (, }=791
i1 - ’Hf‘, lH}q.a!&--jéo’(m, /jH), 4-,.,5~=§i33’(tn, lH) B B
MeOH 3.70-3.76 (m, 1H), 3.50-3.64 (m, 1H), 3.19-3.26
(m, 1H), 3.14 {dq, J=4.15, 8.82 Hz, 1H), 2.98-3.08
(m, FH), 2.11-2.23 (m, 1H), 1.80-1.93 (im, 1H)
8.85 (d, J=1.56 Hz, 1H), 8.15-8.20 (m, 1H), 7.48
S00MH 2 {(d, I=8.56 H7 2H), 7.23 (d, JI=1.56 Hz, 1H), 7.19 Chiralcel OD-
i2 | d- {(dd, le.ﬁ%Z, 8.56 Hz, 1H), 5.56 (s? ?H) 353 (br d, ¥ H, 75%
MeOH F=12.20 He, 1), 3.40-3 48 (m, 1H), 3.28-3.32 (m, MeOH, peak
1HY, 3.12-3.27 (m, 2H), 2.23-2.37 (m, 1H), 2.06- 1
221 (m, 1H)
B85 (d, J=1.04 Hz, 1H), 8.15-8.19 (m, 1H), 7.50
S00MU (s, 1H), 7.46 (d, I=8.04 Hz, 11, 7.07-7.15 (m, Chiralcel OD-
11 ‘d4_ ) 2H), 5,5»4_5.59 (m, ?H) 356 (brd, J=12.20 Hz, v H, 25%
MeOH 1H}, 3.40-3.50 (m, 1H}, 3.34-3.39 (m, 1H), 3.13- MeQOH, peak
329 (m, 2H), 2.24-2.39 (m, 1H), 2.06-2.22 (m, 2
1H)
8.85 (d, J=1.82 Hz, 1H), 8.15-8.20 (m, 1H), 7.64
SO0Mtz (d, J :’:8_30’}374, IH)’, 7.44-7 54 (m: EEE} 5.59~5.{54 Chiraleel OD-
14 ds- h(m, 2H},74(36—4~54 {m, i}ﬂ 3.60-3.71 (m, 1H), B H 15% IPA.
MeOH 3.48-3.56 (m, 1H), 311«72 {mm, 1H), 3.06-3.13 ’peak ¢
(m, 1H), 2.95-3.03 m, 1H), 2.12-2.23 (m, 1H),
1.81-1.97 (m, 1HD
8.82-887 (m, 1H}, 8.15-8.21 (m, 1H), 7.78 (s,
1), 7.48 (4, J=830 Hz, 1H), 7.41 (d, ]=8.56 Hz,
500MHz | IH), 7.31(d, J=8.30 Hz, 1), 5.55-5.64 (m, 21, Chiralcel OD-
13 da- 4.35-4.54 (m, 1H), 3.60-3.69 (m, 1H), 3.50-3.59 B H, 15% IPA,
MeOH (m, 1H), 3.15-3.22 (m, 1H), 3.06-3.15 (m, 1H), peak 2
3.01 (dd, I=8.82, 12,46 Hz, 1H), 2.13-2.27 (m,
1), 1.83-1.97 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
8.86 (d. J=1.30 Hz, [H). 8.11-8.18 (m, 1H), 7.33
(d. J=7.79 Hz, 1H). 7.37 (d. }=8.04 Hz, 1H), 7.18-
SOOMHz | 7.25 (m, 1H), 7.11-7.17 (m, 2H), 5.51-5.57 (m,
16 ds- 2H), 4.37-4.53 (m, 1H), 3.57-3.65 (m. 1H), 3.40- - -
MeGH | 3.54 (m, 1H), 3.09-3.21 (m, 2H), 2.99 (dd. }=8.95,
12.33 He, 1H), 2.19 (it J=4.28, 13.62 Hz, 1H),
1.81-1.98 (m. 1H)
8.90 (d, }=1.30 Hz, TH), 8.08-8.16 (m, 1H), 7.33-
7.38 (m, 1H), 7.25 (d, J=8.04 Hz, 1H), 7.06-7.11
500MHz | (m, 2H), 6.96-7.02 (m, 1H), 5.45 (s. 2H). 4.14-
17 dy- 4.23 (m, 1H), 3.26 (br 4. J=13.23 Hz, 1H). 3.04- - -
MeOH 3.16 (m, 1H), 2.83-2.94 (i, 1H), 2.49-2.60 (m,
2H), 2.43-2.46 (m, 1H), 1.99-2.13 (m. 1H), 1.48-
1.57 (m, 1H), 1.38 (gd. J=7.28, 15.02 Hz, LH)
8.83 (dd, J=1.56, 16.35 Hz, 1H). 8.18-8.25 (m,
SO00MHz | 1H), 7.50-7.61 (m, L), 7.27-7.37 (m, 2H), 5.56
i3 da- (d, }=3.11 Hz, 2H), 3.04-3.26 (m, 3H), 2.99 (br &, - -
MeCH | J=8.04 Hz, 2H), 2.11-2.26 (m, 1H), 1.84-2.01 (m,
a5))
8.84 (s, 1H). 8.13-8.21 (m, 1H), 7.52-7.58 (m,
sooni, | D 7432750 (i, 1H), 7.06-7.18 (m, 2H), 5.50- Chiralpak
U i 5.61 (m, 2H), 4.39-4.58 (m, 1H), 3.64 (br d, 5 AD-H, 15%
Moty | T712.46 Ha, 1H), 3.45-3.56 (m, 1H), 3.11-3.22 (m, MeOH, peak
2H), 3.01 (dd. J=9.21, 12.33 Hz, 1H), 2.12-2.25 1
(m, 1H), 1.83-1.97 (m, IH)
8.83 (d. J=1.30 Hz, [H). 8.11-8.21 (m, 1H), 7.45
(d, J=8.30 Hz, 1H), 7.40 (s, 1H). 7.17-7.24 (rn, Chiralpak
| S00MHz | 1H).7.01-7.08 (m, [H), 5.51-5.60 (m, 2H). 4.37- AD-HL 15%
20 ds- 4.54 (m, 1H). 3.61-3.68 (m, 1H), 3.45-3.57 (m, B MeOH. podd
MeOH | 1H). 3.05-3.23 (m, 2H), 3.00 (dd, J=9.08, 12.46 R pea
Hz, 1H). 2.13-2.27 (m, 1H), 1.90 (ddd. J=3.63,
9,60, 13.23 Hz, 1H)
8.84 (d, }=2.08 Hz, TH), 8.16-8.22 (m, 1H), 7.46- Phenomencs
sooM, | 734 (m. 2H), 735 (d. J=11.16 Hz, 1H), 5.57-5.61 L
21 4 (m, 2H), 4.36-4.53 (m. 1H), 3.64-3.72 (m. 1H). . Cellulosod
Mot | 349-3.59 (m, 1H), 3.15-3.24 (m, 1H), 3.07-3.13 15% Moot
(m, 1H), 3.02 (dd, J=8.95, 12.59 Hz, 1H). 2.18 (br et
dd, =4.80.9.21 Hz, 1H). 1.82-1.92 (m, 1FD) pea
8.83 (d. J=1.30 Hz. [H). 8.16-8.21 (m, 1H), 7.73
(d, J=6.23 Hz, 1H), 7.52 (d, }=8.30 Hz, 1H), 7.21 Phenomenex
SOOMHz | (d, J=10.38 Hz, 1H). 5.58 (s, 2H), 4.34-4.33 (m, Lux
22 ds- TH), 3.63 (br dd, J=1.56, 12.46 Hz, 1H), 3.49 (brs, B Cellulose-2,
MeCH 1H), 3.05-3.22 (m, 2H), 2.99 (dd, J=8.82, 12.46 15% MeOH,
Hz. 1H), 2.11-2.26 (m. 1H). 1.89 (ddd, J=3.63, peak 2
9.67, 13.43 Hz, 1H)

149




WO 2019/079578 PCT/US2018/056484
. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
885 (s, 1H), 8.06-8.13 (m, 1H), 7.51 (d, J=7.79
| Hz 1H), 7.29 (d, J=8.30 Hz. 1H), 7.05-7.22 (m. N
gn | SUOMHZ o (s, 2H), 3.30-3.36 (m, 2F), 3.10-3 23 Chiralpak
3 di- ’ oW ’ Y, 252 B AD-H, 30%
MeOH (m. 3H). 2.94-3.09 (m, 1H), 2.38 {qd. J=6.47, IPA. peak 1
12.52 He, 1H), 1.88-2.03 (o, 2H), 1 66-1.88 (m. “-
7H)
8.85 (s, 1H), 8.18-8.23 (m, 1H), 7.50-7.59 (m.
| 2HY, 7.27-7.33 (o, TH), 7.21-7.26 (m, 2H), 5.61 .
24 30(;5@‘ (s. ZH). 4.00 (br dd, }=2.47, 12.85 Hz, 1H), 3.80- 5 gi_‘g‘}gzﬁg
Mo 3.9 (m, 1H), 3.37-3.56 (m, 4H), 3.25 (br d, PA p’eak/2
§=2.34 Hz, 3H), 2.13-2.28 (m. 3H). 1.88-2.07 (m, ’
3H), 1.69-1.83 (m, 1H)
883 (s, 1H), 8.06-8.13 (m, 1H), 7.51 (&, J=7.79
Hz, 1H), 7.29 (4, J=8.30 Hz. 1H), 7.05-7.22 (m, N
as | VMBI s 5 49 (6 2H), 3304336 (m. 2H), 3.10-3 23 Chiralpak
28 di- D7« DAL o), 3 A B AD-H. 30%
Mo (m, 3H), 2.94-3.09 (m, 1H), 2.38 (qd, J=6.47, PA. geak 3
12.52 Hz, 1H), 1.88-2.03 (o, 2H), 1.66-1.88 (m, ’
7H)
.85 (s, 1H), 8.18-8.23 (on, 1H), 7.50-7.59 (m.
X M), 7.27-7.33 (m, LH), 7.21-7.26 (m, 2H), 3.61 s
26 SO‘ﬁHZ (s, 2H). 4.00 (br dd, J=2.47, 12.85 Hz. 1H), 3.80- 5 ;g‘glgzﬁﬁ
oG 3.9 (m, 1H), 3.37-3.56 (m, 4H), 3.25 (br d, i 1P peak 4
§=2.34 Hz, 3H), 2.13-2.28 (m. 3H). 1.88-2.07 (mn, *
3H). 1.69-1.83 (ra, 1H)
883 (dd, J=0.62, 2.07 He, 1H), 8.08 (dd, J=2.07,
400MHz | 8.09 Hz, 1H). 7.49-7.54 (m, 1H), 7.32 (d, }=8.29 Chiralpak IC,
27 di- Hz, 1H), 7.07-7.19 (m, 3H), 5.45-5.52 (o1, 2H), B 40% MeOH,
MeOH | 3.38-3.45 (m, 2H), 2.99-3.17 (m, 2H), 1.94-2 14 peak 1
(m, 2H), 1.57-1.86 (m, 4H)
883 (dd, 1=0.83, 2.07 Hz, 1H), 8.06-8.11 (m, 1H),
| 400MHz | 7.49-7.55 (m. 1H), 7.32 (d. J=8.29 Hz, 1H), 7.05- Chiralpak 1C,
28 di- 719 (m, 3H), 5.47-3.52 (m, 2H), 3.37-3.46 (m, B 40% MeOH.
MeOH | 2H), 3.01-3.18 (o, 2H), 1.96-2.18 (m. 2H). 1.56- peak 2
1.84 (m, 4H)
849 (d, J=2 34 Hz, 1H), 7.83-7.87 (m. 1H). 7.75-
779 (m, 2H). 7.66 (4. F=8.30 Hz, tH). 7.36 (d. .
S00MHz | J=8.56 Hz, 1H). 5.52 (s, 2H), 4.42-4.59 (m. 1H). Ch‘;fii;ﬂfm -
29 dy- 3.77 (dtd, J=1.69. 4.27. 12.62 He, 1H), 3.56-3.67 B Mo oo
MeOH (m, 1HD), 3.18-3.26 (m, 2H), 3.09 (s, 3H), 3.02- e . ped
3.08 (m, 1H), 2.15-2.26 (m, 1H), 1.84-1.96 (m.
{H)
848 (4, }=2.34 Hz, 1H), 8.04-8.08 (m, 1H), 7.83-
7.8% (m, 1H), 7.69 (dd, J=1.82, 8.56 Hz, 1H), 7.37 SO
SOOMHz | (dd, J=4.02, 8.43 Hz, 2H), 5.48-5.53 (n, 2H), (’h‘;ﬁi‘;‘;}fm ;
30 & 4.47-4.65 (m, 1H), 3.79 (dtd, J=1.69, 4.27, 12.62 B MO "’ek
MeOH | Hz 1H), 3.58-3.67 (m. 1H). 3.33-3.38 (m, 1), e }’p‘“
3.17-3.25 (m. 1H), 3.07-3.14 (m., 4H), 2.18-2.29 '
(m, 1H), 1.87-2.03 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
77-8.82 (m, 2H), 7.35-7.43 (m. 1H), 7.28-7.32
400MHz | (m. 1H), 5.54 (s, 2H), 4.38-4.60 (m. 1H), 3.76
31 ds- (did, 3=1.97, 431, 12.62 He, 1H), 3.56-3.68 (m, - -
MeOH | 1H), 3.16-3.26 (m, 2H), 2.97-3.10 (m. 1H), 2.12-
2.26 (m, 1H). 1.79-1 .98 (m, 1)
837(d. J=290 Hz, 1H), 7.57-7.64 (m., 1H). 7.33
(dd, J=4.35, 8.71 Hz, 1H), 7.05 (dd. }=2.07, 8.91 e
400MHz | Hz, 1H). 6.73 (ddd, =2.18, 9.85, 11.61 Hz, 1H). R“‘gs ;”%?f’ik“
32 dy- 5.49 (s, 2H), 4.39-4.60 (m, 1H), 3.70 (dtd, J=1.76, B MBI moals
MeOH | 428, 12.49 Hz, 1H), 3.49-3.61 (m, 1H), 3.11-3.31 ML pea
(m, 2H), 3.04 (dd. J=9.12, 12.44 Hz. 1H). 2.13- “
2.2% (m, 1H), 1.83-2.04 (m, 1H)
841 (d, F=2.90 Hz, IH), 7.57-7.64 (m, 1H), 7.35
Lo, | (@ =415, 8.71 Hz, 1H), 6.71-6.85 (m, 2H), 5.41 Regis Whelk-
13 G | (5. 2H), 432-4.54 (m, 1H), 3.61 (did, J=1.66. 4.17, 5 O, 20%
MoOH | 12:39 Hz, 1H), 3.43-3.53 (m, 1H), 3.06-3.20 (m, MeOH, peak
2H), 2.97 (dd, 3=8.60, 12.34 Hz, 1H), 2.11-2.25 1
(m, 1H), 1.80-1.97 (m, 11D
%.66-8.74 (m, 2H), 6.86-6.92 (m, 1H), 6.72-6.82 ‘
400MHz | (m, 1H), 5.51 (s, 2, 4.36-4.59 (m, 1H), 3.64 Re%gs ?Zi‘jdk"
34 ds (did, J=1.87, 4.28, 12.39 Hz. 1H). 3.47-3.57 (m, B MeOH. i 5
MeOH | 1H), 3.09-3.22 (m, 2H), 2.99 (dd, }=8.91, 12.44 e peak
Hz, 1H), 2.07-2.26 (m, 1H), 1.75-1.99 (m, 1H) <
8.67-8.72 (m, 2H). 7.03-7.08 (m, 1), 6.68-6.77
oM, | G0 TED, 362 (. J=0.83 Hz, 2H), 4.44-4.65 (m, Regis Whelk-
15 4. TH), 3.69 (dtd, F=1.76, 4.35, 12.54 Hz, 1H), 3.44- 5 O, 15%
MeOH 358 (m, 1H), 3.24-3.32 (m, 1H), 3.12-3.19 (m, MeOH, peak
1H), 3.05 (dd, J=9.43, 12.54 Hz, 1H), 2.17-2.27 1
(m, 1¥D), 1.84-2.01 (m, 1)
8.73 (s, 2H), 7.39-7.44 (m, 1H), 7.35 (dd. J=2.34,
16 ’ O(ﬁHZ 9.34 Hz, 1H), 5.57 (4. J=4.15 Hz. 2H), 5.00-5.16 3 B
MoOH (m, 1H), 3.72-3.85 (m, 2H), 3.46-3.54 (m, 2H),
3.35-3.44 (m, 1H), 1.98-2.19 (m, 2H)
8.72 (s, 28, 7.37-7.41 (m, 1H), 7.31 (dd. J=2.47,
S00MHz | 9.47 He, 1H), 5.55 (s, 2H), 4.41-4.60 (m, 1H), 3.78
37 ds- (did, I=1.82, 4.25, 12.78 Hz, 1H), 3.56-3.70 (m, - -
MeOH 1H). 3.16-3.29 (m, 2H), 3.07 (dd, 1=9.34, 12.72
Hz, 1H). 2.14-2.24 (m, 1H), 1.83-1.96 (m, 11D
8.81-892 (m. 1 H), 8.23 (dd. J=8.30, 2.08 Hz, |
SO0MHz | H), 7.49-7.66 (m, 2H), 7.17-7.39 (m. 3H), 5.64 (s,
38 ds- 2H), 4.69-4.86 (. 1H), 3.92-4.06 (m. 1H). 3.61- - -
MeOH 3.79 (m, 2FD), 3.20-3.32 (m, 2H), 2.24-2.41 (m,
1H), 1.92-2.14 (m, 1H)
874 -8.81 (m. 2 H), 7.39 - 7.51 (m. 1 H), 7.00
500MHz | (dd. J=8.95, 2.47 Hz, 1 H), 6.94 (ddd, J=9.86. Chiralpak IC.
39 dy- .82, 2.60 Hz, 1 H). 5.51 (s, 2 H), 4.98 (dt, J=5.26, B 20% IPA,
MeOH | 243 Hz 1 H). 348 (dd. J=11.94, 3.89 Hz, 1 H). peak 1
3.19-3.41 (u, 5 H), 1.92 - 2.21 (m, 2 H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
SO0MHz | 8.78 (s, 2 H), 7.04 - 7.25 (. 2 H), 6.80 - 6.96 (m. Chiralpak IC,
40 da- L H). 5.45-5.61 (m, 2 H), 3.42 -3.58 (m, 1 H), B 20% IPA,
MeOH 317-340(m, 5 H), 1.88-2.23 (m, 2 H) peak 2
881 (s, 2H). 7.67-7.71 (m, LH), 7.61 (d, 1=8.30
SOOMHz | Hz, 1H), 7.49-7.53 (m, 1H). 5.61 (s, 2H), 3.69- Chiralpak OJ,
41 di- 377 (m, 1H), 3.38-3.66 (m, 15), 3.43-3.33 (m, B 15% MeOH,
MeOH | 1H), 3.36-3.43 (m, 1H), 3.23-3.30 (m. 1H). 2.14- peak 2
2.41 (m. 2H)
8.79 (s, 2H), 7.80-7.86 (m, 1H), 7.42-7 48 (m.
S00MHz | 1H). 7.37 (d. J=8.30 Hz. 1H), 5.61 (s, 2H), 3.66- Chiralpak OJ,
42 dy- 3.74 (m. 1H). 3.55-3.63 (m, 1H). 3.34-3.53 (m, B 15% MeOH,
MeOH | 3H).3.22-3.30 (m, 1H), 2.29-2.41 (m, 1H), 2.07- peak |
2.27 (m, 1H)
893 (d, /=133 Hz, 1H), 832 (dd, J=2.18, 8.19
oo | He 1H), 7.67 (s, 1H), 7.54 (s, 1H), 7.527.56 (m,
3 40?_&1’5 1H), 7.49 (d, J=7.92 Hz, 1H), 5.56 (s. 2H), 4.22- ~ ~
oviso |48 (m 1), 3.36:3.45 (i, 2H), 2.97-3.09 (m.
1H), 2.72-2.94 (m, 2H), 1.97-2.11 (m, 1H), 1.61-
77 (m. 1H)
896 (s, 1H), 8.27 (dd, /=2.18. 8. 19 Hz, 1HY. 7.27
| (@, J=7.98 Hz, 1H), 7.23 (s, 1H). 6.92 (s, 1H), 5.44
A4 4“?@‘5 (s, 7H), 4.21-4 48 (m, 1H), 3.35 (br s, 3H), 2.86- ~ ~
ovs | 303 n, 2H), 274 @d, J=8.60, 12.44 Hz, 1H),
- 2.24 (s, 3H). 2.20 (s, 3H), 1.93-2.12 (m, 1H). 1.87
(br s, 1H), 1.64-1.82 (m, 1)
8.92-8.95 (m, 1H). 8.36-8.50 (m, 31, 7.76 (d,
| J=8.09 Hz, 1H), 7.53-7.60 (m, 1H), 7.35-7.43 (m, e
45 40(;1?’?1’5 1HD, 7.18 (t. J=9.23 Hz, 1H), 5.65-5.84 (m, 2H). 5 ?}“ﬂ:ﬁ;ﬁf"
oy | 386 (br d J=1047 Hz, 1H), 3.26-3.52 (m, 3H), ok 1
e 315 (br £./=9.90 Hz, 1H). 1.82-2.01 (m. 2H).
1.40-1.69 (m, 2H)
3.94 (s, 1H), 848 (br s, 2H), .40 (dd. J=2.18, 8.19
Hz, 1H). 7.77 (d. J=8.19 Hz, 1H), 7.40 (dd.
| 400MHz | J=2.85,8.66 Hz, 2H), 7.14 (dt. /=238, 9.33 Hz, Chiraleel OD-
46 de- 1H), 5.65-5.84 (m, 2H), 3.89 (br d, J=10.57 Hz, B H, 15% IPA
DMSO | 1H), 3.28-3.52 (m. 3H). 3.18 (br £,./=9.80 Hz. 1H), Peak 2
1.94-2.02 (m. 17, 1.86-1.93 (m, {H), 1.47-1.72
(m, ZH)
893 (s, 1H), 871 (br s, 2H). 838 (dd, /=1.75. 8. 24
Hz, 1H), 7.73 (d, J=8.17 Hz, 1H). 7.57 (dd,
400MHz | J=4.54, 8.69 Hz, 1H), 7.36 (br d, J=8.30 Hz, 1), Chiralcel OD-
47 do- 716 (t, J=R.68 Hz, 1H), 5.65-5.82 (m, 2H), 5.06- B H. 15% IPA
DMSO | 3524 (m, 1H), 3.79 (br d../=12.07 Hz. 1H). 3.62- Peak 1
3.74 (m, 1H), 3.36-3.52 (m, 3H), 3.24-3.33 (m,
1H), 2.09-2.20 (o, 1H). 1.88-2.09 (m. 1H)
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. SFC {somer
Ej" si Efgn ) IFNMR Data (5 ppm) ng;;z?m Separation
: Conditions
394 (s, 1H). 8.66 (br s, 31), 837 (dd. /=182, 8.17
Hz. 1H), 7.67 (d. J=8.17 Hz, 1H), 7.37 (dd.
400MHz | J=2.14,9.02 Hz, 1H), 7.31 (br dd. J=4 41, 8.69 Chiraleel OD-
48 do- Hz, 1H). 7.07 (1. J=8.71 Hz. 1H). 5.60-3.78 (m. B H, 15% IPA
DMSG | 2H), 5.05-5.24 (o, 1H), 3.62-3.78 (m. 2H). 3.36- Peak 2
351 (m, 2H), 3.22-331 (m, 1H), 2.09-2.18 (m.
1H). 1.93-2.07 (ma, 1H)
R90-8.96 (m, 1H), 8.87 (br s, 2H), 8.40 (dd,
J=1.95,8.17 Hz, 1H), 7.76 (4, J=8.30 Hz, 11),
, 7.58 (dd, J=4.54. 8.69 Hz, 1H). 7.39 (br d, J=7.40 S
49 40{‘??{2 Hz, 1H), 7.18 (1, J=8.78% Hz, 1H), 5.68-5.84 (m, 5 %‘“f;‘;;:gi'
ovso | 2D, 486-5.03 (m, 1HD, 4.04 (br d. J=12.46 Ho, o1
: 1H), 3.59-3.73 (o, 1H), 3.33-3.53 (m. 2H). 3.22
(brt, J=11.42 Hz, 1H), 2.22-2.32 (m. 1H). 1.75-
1.92 (m, 1H)
8.94 (s, 1H), 890 (br s, 2H), 8.39 (dd, J=1.62. 824
Hz, 1H), 7.76 (d, J=8.17 Hz, 1H), 7.35-7.45 (m,
400MHz | 2H), 7.13 (t. J=8.77 Hz, 1H), 5.68-5.84 (m, 2H). Chiralcel OD-
50 de- 4.87-5.07 (m, 1H), 4.07 (br d, J=12.72 Hz, 11D, B H, 15% IPA
DMSO | 3.60-3.73 (m. 1H), 3.36-3.53 (m. 2H). 3.25 (b t, Peak 2
J=11.55 Hz, 1H), 2.23-2.32 (m, 1H), 1.78-1.91 (m,
1H)
894 (d. /=145 Hz, 1H). 832 (dd, /=218, 819
0oMH, | F% 1D, 772 (0.7=0 93 He, 1H), 745-7.55 (m, Chiralpak
51 i 3H), 5.56 (5. 2H), 3.48 (br d, J=11.71 Hz, 1H), 5 AD-H, 20%
DMSO 334-3.42 (m, 1H). 2.84-2.95 (rn, 1H), 2.61-2.78 methanol
| (m, 2FD), 1.74-1.83 (m., 1H). 1.59-1.72 (m, LH), Peak 1
1.40-1.58 (m, 1H), 1.03-1.29 (m, 1H)
893 (d. /=135 Hz, 1H), 832 (dd. J=2.18, 8.19
Hz, 1H), 7.89 (d, J=1.14 Ho. 1H). 747-7.54 (m,
00N, | D 742 (4 J=1.4S Hz, 1), 732 (d, J=8.29 Hz, Chiralpak
57 i 1H), 5.57 (s, 2H), 3.38-3.50 (m, 1H), 3.29-337 5 AD-H, 20%
oMeo | 1) 287 (s, 1H), 278 (br s, 1H), 2.6 (br methanol
dd, J=9.07, 11.87 Hz, 11), 1.74-1.85 (m, 1H), Peak 2
1.62-1.74 (m. 1H). 1.43-1.57 G, 1H), 1.11-1.31
(m, 1H)

8.93 (dd, J=0.73, 2.07 Hz, 1H). 8.33 (dd. J=2.07, Chiralpak
| 400MHz | 819 Hz, 1H), 7.74 (4, J=0.93 Hz, 1H), 7.48-7.58 ADtL a0
53 do- (m, 3H), 3.61 (s, 2H), 4.25-4.48 (m, 1H), 3.38- B ot

DMSO | 3.57 (m, 2H), 3.03-3.16 (m, 1H), 2.80-2.92 (m. ‘ﬁ;@‘;ﬁ“f
2H). 1.97-2.13 (ra, 1H), 1.61-1.80 (m, 3H) :

892 (s, 1H), 8.33 (dd. /=212, 814 Hz, 1R}, 791

S0, | (@ =114 Ha, 1H), 7.54 (d,J=8.29 He, 1H), 745 Chiralpak
54 . (dd, J=1.50, §.24 Hz, 1H), 7.33 (d, J=8.29 Hz, a AD-H, 25%
ovso | 1. 561 (s, 2H), 425-4.48 (m. 1H), 3.36-3.52 raethanol

(m. 3H), 3.07 (br s, 1H), 2.79-2.95 (., 2H). 1.96- Peak 2

218 (m. 1H). 1.63-1.80 (m, 2H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
888 (d, /=133 Hz. [H), 8.00 (dd, J=2.13, 8 14
Hz. 1H), 7.64 (4. J=8.19 Hz, 1H), 7.45-7.54 (m. Chiralpak
55 | 400MHz | 1H), 7.28 (d.J=1.04 Hz, 1H), 7.21-7.26 (m, 1H), a AD-H. 20%
CDCLy | 5.36-5.47 (m, 2H), 3.43-3.63 (m, 3H), 3.14-3.33 1PA
(m, 2F), 2.27-2.40 (m, 1H). 2.10-2.24 (m, LH), Peak 1
1.75 (br 5. 2H)
8.89 (d, /=135 Hz, 1H), 7.99 (dd, J=2.07, 8.09
Hz, 1H), 7.92 (d, J=0.93 Hz, 1H), 7.42 (dd, Chiralpak
s¢ | 400MHz | J=1.45,8.29 He, 1H), 7.20 (d, J=8.19 Hy, TH), 5 AD-H, 20%
CDCl | 7.06 (d, J=8.19 Hz, 1H), 5.40-5.54 (m, 2H), 3.40- PA
3.62 (m, 3H), 3.17-3.35 (in, 2H), 2.29-2.42 (m. Peak 2
{H), 2.01-2.26 (m, 1H), 1.95 (br 5, 2H)
593 (s, 1H), 8.31 (br d, /=819 Hz, 1H), 748 (d,
J=8.19 Hz, 1H), 7.35 (s, 1H), 7.24 (s, 1H), 5.53 (s,
| 400MHZ 2H). 3.39 (br d, J=11.09 He, 2H), 3.29 (br d,
57 do- J=12.44 Hz, 2H), 2.84 (br £, J=10.37 Hz, 1H), - -
DMSO | 2.57-2.78 (m. 2H), 1.77 (br dd, J=3.89, 8.55 Hz,
1H), 1.65 (br dd, J=4.20, 938 Hz. 1H), 1.40-1.61
(. LH), 1.05-1.21 (m, 1H)
893 (s, 1H), 832 (4. /=819 Hz, 1H), 7.52(d.
J00MH, | 7819 Ha T 736 (5, 18D, 7,?._52 (5. 1H). 5.58 s,
sg i 2H), 4.24-4.47 (m, 1¥), 3 34-3 52 (m. 3H), 2.98- ~ ~
DMSO 3.10 (m, 1H), 2.78-2.95 (m, 2H), 2.05 (brt,
M 12,70 Ha, 1H), 1.84-1.99 (m, 1H), 1.64-1.83 (m,
1H)
893 (s, 1H), 832 (d, J=8.29 Hz, 1H), 7.52 (d,
| 400MHz | J=8.09 Hz, 1H), 7.35 (s, TH). 7.26 (s, 1H), 5.57 (s,
59 do- IH), 4.64-4.86 (m, 2H), 3.17-3.38 (m, 2H), 3.05- - -
DMSO | 317 (m, 1H). 2.93-3.02 (m, 1H), 2.82-2.93 (m,
1H), 1.92-2.04 (m. 1H). 1.79 (brs, 1H)
8.89-8.96 (m. 1H). 8.33 (d. J=7.79 Hz. 1H), 7.56
| 400MHz | (d,J=B.29 Hz, 1H), 7.32-7.40 (m, 1H), 7.28 (s,
60 de- 1H), 5.54-5.66 (m, 2H), 3.34-3.46 (m. 2H), 3.15- . -
DMSO | 326 (m. 1H). 2.96-3.14 (m, 2H). 2.16-2.31 (i,
1H), 1.87-2.08 (m, 2H), 1.78-1.87 (m, 1H)
894 (s, LH). B31 (dd, J=2.07. 819 Hz, 1H). 7.4
(d. J=8.29 Hz, 1H), 7.02 (d, J=8.78 Hz, 1H), 6.93 N
| 400MHz (t, J=1039 Hz, 1), 3.50 (s. 2H}. 3.33 (br 4, Rggfs Wiﬁf"
61 ds- J=11.82 Hz, 2F), 3.23 (br d, J=12.23 Hz, 2H), B ”h -
DMSO | 2.66-2.87 (m, 2H), 2.54-2.63 (m, 1H), 1.73-1.90 m}ft f‘f
(m, TH), 1.60-1.72 (m, 1H), 1.41-1.58 (m, 11, reak £
116 (brs, 1H)
893 (s, LH), 8.31 (dd. J=1.97. 8.1 Hz, 1H), 7.48
sooME, | (@J=829 Hz, 1H), 7 14 (dd, /=192, 928 Hz, Regis Whelk-
2 | g LH), 6.85 (1, J=10.74 Hz, 1H), 5.50 (s, 2H), 3.34- a G 5.5, 30%
DMSO 344 {(m, 4H), 2.73-2.91 (m, Z2H), 2.63 (dd, J=9.07, methanol
- 11,87 Hz, 1H), 1.74-1.86 (m, 1HD), 1.62-1.74 (m, Peak 1
UHD), 1.43-1.60 (m, 1H), 1.11-1.28 (m, 1H)




WO 2019/079578 PCT/US2018/056484
\ SFC Isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
893 (s, 1H), 8.32 (dd, J=2.02. 8.24 Hz, 1H), 7.50
LOOMT, | (G =819 Hz, 1H). 7.03 (d, /=898 Hy. 1H). 6.98 Chiraloel OF-
6| g (L. J=10.69 Hz, 1H), 335 (5. 2H), 4.33-4.5 (m, 5 H, 15%
DMSO 1H), 3.69-4.05 (m, 2H), 3.31-3.30 (m. ZH), 2.96- methanol
- 3.09 (m, 2H), 2.83 (dd. /=9.02, 12.54 Hz, 1H), Peak 2
2.02-2.12 (m. 1H), L.67-1.79 (m, 11D
8.92 (s, 1H), B.32 (dd, J=1.76, 8.19 Hz, 1H). 7.52
oM, | (@829 Ha, TH), 7.6 dd, J=1.92, 9.08 Hy, Chiraleel OJ-
64 . | VHD.687(LJ=10.73 He, 1H). 555 s, 2H), 4.26- 5 H. 15%
DMSO 4.49 (m,ﬂ 1H), 3136-3.45 (m, 2H), 3,(}2-?‘10 {m, methanol
: 1H), 2.88-2.99 (m., 1H), 2.82 (dd. J=8.60, 12.44 Peak 1
Hz, 1H), 1.92-2.15 (m, 1H), 1.66-1.86 (m, 3H)
8.94 (s, 11D), 8.31 (dd, J=1.97. 8.19 Hz, 11), 7.48 Phe“{mmﬁ
400MHz | (d, /=8.19 Hz, 1H), 7.02 (d, /=8.08 Hz 1H). 6.96 el ff o
65 do- (t, J=10.40 Fz, 1H), 5.49-5.58 (m, 2H). 4.63-4.83 B ¢ ;O;?C
DMSO | (m. 1H), 3.04-3.26 (m, 3H). 2.84-2.97 (m, 2H), et ; ol
1.75-2.01 (m, 2H), 1.65 (br s, 2H) Pock 3
8.92 (s, 1H), 8.31 (dd, J=1.87, 8.19 Hz, 1H). 7.51 Phenfmemx
400MHz | (d,J=8.19 Hz, 1H), 7.16 (dd, J=1.92, 9.28 Hz, e
66 ds- 1H). 6.86 (t, J=10.73 Hz, 1H), 5.49-5.59 (o, 2H), B Q"'”l‘é‘jf"""ﬁ
DMSO | 4.81 (brs, 1H), 3.10-3.29 (m, 3H), 2.90-3.02 (m, o
2H), 1.81-2.03 (m, 2H), 1.63 (br s, 2H) methanol
Peak 1
8.92 (s, 1H), 832 (dd, /=197, 8.19 Hz, 1H), 7.55 Phenomenex
sooMi, | (@J=8.19 Ha, 1H), 7.19 (dd, J=1.81, 928 Hz, - Lux
&7 | U, 689 (1, J=10.66 Ha, TH), 5.59 (s, 2H), 333- 5 Cellulose-2,
oMao | 336 (n, 2H), 3.103.26 (m, 2H), 2.98-3.10 (m, 20%
: 1H), 2.21-2.32 (m. 1H), 2.00-2.14 (m, 1H), 1.78 methanol
{(br s, 2H) Peak |
893 (s, 1H). B33 (dd, J=2.18. 8.19 Hz, 1H), 7.74 Chiralpak
400MHz | (4, J=1.04 Hz, 1H), 7.48-7.58 (m, 31D, 5.61 (s, ADH s,
68 de- 2H), 4.25-4.47 (m, 1H), 3.38-3.57 (m, 2H), 3.04- B ot e
DMSO | 3.17 (m, 1H). 2.80-2.92 (ra, 2H), 1.99-2.12 (m, “‘I;"tfﬁ“f '
1), 1.60-1.79 (m, 3H) van
8.92 (s, LH), 5.33 (ad, J=2.18, 8.19 Hz, 1H). 7.91
(. J=1.14 Hz, 1H), 7.54 (d. J=8.19 Hz, 1H), 7.45 "
> s e A e ‘ L Chiralpak
| 400MHz | (dd J=1.45, 829 Hz, 1H), 7.33 (d, /=8.29 Hz, AL 259,
69 g~ 1H), 5.62 (s, 2H), 4.27-4.48 (m. 1H). 3.36-3.56 B gt
DMSO | (m, 2H), 3.01-3.14 (m, 1H), 2.79-2.96 (m. 2H), m}ft f‘f
1.96-2.22 (m, 28D, 1.81-1.96 (m, 1H), 1.66-1.81 Teas
(m, 1H)
8.96 (d, /=145 Hz. [H), 8.28 (dd, J=2.18, 519
Hz, 1H), 7.43 (d, J=7.67 Hz, 1H), 7.32 (4, J=8.29
| 400MHz | He, 1H), 6.98-7.13 (m, 3H), 5.47 (s, 2H), 3.35 (br
70 de- dd,./=3.42, 11.71 Hz, 2H), 3.14-3.30 (m, 1H), - -
DMSO |  2.67-2.89 (m, 2H), 2.58 (dd, J=9.02, 11.71 Hz,
1H), 1.73-1.87 (m, 1¥0), 1.60-1.72 (m, 1H), 1.42-
1.60 (m, 2H), 1.08-1.22 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
3.06 (br s, 3H), 8.88-9.00 (m, {H), 837 (dd,
J=2.18, 819 Hz, 1H), 7.67{d, /=8.19 Hz, 1H),
400MHz | 738 (dd, S=2.44, 917 Hz, 1H), 7.27 (dd, J=4 .36, Chiralcel OD-
71 de- 8.81 Hz, 1H), 7.05 (1, /=9.27 Hz, 1H), 5.61-5.87 B H, 15% IPA
DMSO (m, 2H), 3.96-4.12 (m, 1H), 3.90 (br d, /=12.85 Peak 2
Hz, 18}, 3.42-3.54 (ip, 2H), 3.23-3.34 m, [H},
2.45-2.60 (m, 1H), 2.20-2 37 (m, 1H)
.94 (d, /=145 Hz, 1H), 831 (dd, /=2.18, 819
400MHz Hz 1H\), ’7_’5(} (t J?"’H Hz, 1H), ’7:45 (ci, {"}3‘30
73 de- Hz, 1H), 7.36 (dd, J---/t36, 10.78 Hf 1H), ‘3.32. {s, _ _
DM‘SO 2H), 4234-146 (ra, TH), 3.225:43 (m, 3H), 2.81-
3.05 (m, 2H), 2.76 (dd, J=8.60, 12.44 Hz, 1H),
1.87-2.12 (m, 1H), 1.63-1.87 (in, 3H)
8.96 (dd, ./=0.73, 2.07 Hz, 1H), 8.29 (dd, /=218,
400MHz 8.19 Hz, 1H), 743 (d. /=754 Hz, 1H), 7.37 (d,
73 de- J=8.29 He, 1H), 7.00-7.13 (m, 3H), 5.51 (5, 2H), -~ -~
DMSO 4.63-4.84 (m, 1H), 3.06-3.26 (m, 3H), 2.88-3.00
{m, 2H), 1.79-2.03 (m, 2H), 1.59 (brs, 2H)
890 (d, /=145 Hz, 1H), 837-8.43 (m, 1H), 8.34
A00MHz (brs, 2H}, 7.85 (d, J=8.19 Hz, 1H), 7.46-7.54 (m, Chiralpak
74 de- 2H}, 7,2217:34- (m, 2H), ‘393 (s 2H), 3.83-4. 1‘1 B AD~H, 30%
DMSO (m, 4H), 3.60-3.75 (m, 1H). 2.95-3.15 (m, 2H), i isopropanol
1.91 (1d, /=413, 8.22 Hz, 1H), 1.03 (dd, /=5.29, Peak 1
77 Hz, 1H), 0.52 (¢, /=4 87 Hz, 1H)
890G (d, /=197 Hz, 1H), 839 (5, 1H). 834 (br s,
400MHz 3H), 7.86 (d, J=8.29 Hz, IH), 7.47-7.53 (m, 2H), Chiralpak
75 de- B 7.22-7.34 (m, 2H), 5.93 (s, 2H), 4.04-4.13 (m, 3 AD-H, 30%
DI‘VE%‘ o 1H), ’3.83%.02 {(m, BH}, 3.63-3.73 (m, 1H) 2.95- isopropanol
- 320 (m, 2H), 1.91 (¢d, /=4.09, 8.19 He, 1H}, 0.98- Peak 2
1.7 (m, 1H), 0.52 (1, J=4.87 Hz, 1H)
8.89-8.97 (m, 1H), 850 (brs, 2ZH), 8.41 (dd, Phenomenex
J=2.13, 824 Hz, TH), 791 (d, J/=8.29 Hz, [H). Lux
400MHz | 7.49({d, J=8.71 Hz, 2K, 7.23-7 34 (m, 2H), 5.838- Cellulose-2,
76 de- 6.16 (m, 2H), 4.21 {br dd, /=622, 10.88 Hz, 1H), B 25%
DMSO 3.87 (br dd, J=7.26, 18.26 Hz, 1H), 3.42-3.77 (m, isopropanol
3H), 2.97-3.16 (m, 1H), 2.82-2.94 (m, 1H), 1.71- w/ 0.29% DEA
2.04 (m, 3H), 1.42-1.64 (m, 1H) Peak 1
892 (d, J=1.45 Hz, |H), 847 (br d, /=135 Hz, Phenomenex
3H)y, 841 (dd, J=2.07, 819 Hyz, 1H), 7.89 {(br d, Lux
- 400MHz J=8.09 Hz, 1H), 7.49 (d, /=8.09 Hz, 2H), 7.23- Cellulose-2,
o de- 7.34 (m, 2H), 5.86-6.14 (m, 2H), 4 16-4.29 (m, B 25%
DMSO 1H), 3.75-4.02 (m, 1H), 3.54-3.73 (m, 3H), 2.97- isopropanol
3.07 (m, 1H), 2.82-2.92 (m, 1H), 1.74-1.99 (m, w/ 4.2% DEA
3H), 1.41-1.65 (m, 1H) Peak 4
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Fx Freq Separvation SFC Lsomer
e . THNMR Data (6 ppm) o | Separation
#. | Solvent Stage N
Conditions
8.82 (s, 1H), 8.20-8.29 (m, 1H), 7.79 (d, J=8.19 P h‘ﬂ“}“i@“"’x
| Hz 1H), 7.28-7.50 (m. 4H), 5.90 (s, 2H), 3.92- S
75 4“%1:?15 4.12 (m, 3H), 3.69-3.76 (m, 1H), 3.55-3.63 (m, 5 C‘:Hf;f/ze“z’
methanop | L. 3.02-3.17 (n, 1H), 2.89-2.96 (m, 2H), 2.28- isopropancl
2.38 (m, 1H), 2.18 (did, J=5.34. 7.78. 13.31 Hz, w029 DEA
1H). 1.73-1.85 (r, 1H), 1.60-1.72 (m, 1H) e
Peak 2
8.82(d,.J=1.45 Hz, 1H), 8.26 (dd, /=2.07, 819 Phenomenex
Hz, 1H), 7.78 (d, J=8.09 Hz, 1H}, 7.29-7.50 (m, Lux
| 400MHz | 4H), 5.85-5.93 (m, 2H), 4.05-4.12 (m, 1H), 3 91- Cellulose-2,
79 dy- 4.01 (m, 2H), 3.55-3.77 (m, 2H), 3.01-3.18 (m, B 25%
methanol | 1H), 2.92 (ddt, J=4.28, 451, 8.4] Hz, 1H), 2.28- isopropanol
237 (m, 1H), 2.13-2.23 (m, 1H), 1.74-1.85 (m, w/ 0.2% DEA
1H), 1.58-1.71 (m. 1H), 1.43 (s, 1H) Peak 3
8.91 (d../=1.45 Hz, 1H), 8.40 (dd../=2.18, 8.19
He, 1H), 8.28 (br s, 3H). 7.82 (d. J=8.09 Hz, 1H), Chiralpak IC.
| 400MHz | 7.48 (dd,J=3.21, 7.77 Hz, 2H), 7.28-7.33 (m, 1H), 40%
80 do- 7.25 (d.J=7.37 Hz, 1H), 5.94 (d. J=3.73 Hz, 2H), isopropanol
DMSO | 3.87-3.94 (m. 1H), 3.64-3.86 (m, 3H), 2.88 (br ¢, w/ 0.2% DEA
J=6.27 Hz, 2H), 2.61-2.70 (m, 1H), 2.16 (br d, Peak 1
J=6.22 Hz, 1H), 1.82-1.91 (m, 1H)
8.91 (d, J=1.45 Hz, 1H), 836-8.43 (m, 1H), 8.33 R
00N (brs, 2H), 7.82 (d, J=8.19 Hz. 1H), 7.49 (dd, Ch‘riﬁ’é‘f‘ Ic,
31 an | =384, 7.67 H, 2H), 7.21-7.36 (m, 2H), 5.89- ool
" 5.97 (m, 2H), 3.65-3.93 (m, SH), 3.47-3.51 (m, s
DMSO 77N, L8, 2 , w/ 0.2% DEA
1H), 2.79-2.96 (m. 2H), 2.61-2.72 (m. 1H), 2.12- Peal 3
2.21 (m, 1H), 1.82-1.92 (m, 1H) Tran 4
.92 (s, 1H), 8.54 (br s, 2H), 8.33 (br d, J=7.79 Haz,
SO0MHz | 1H), 7.72 (s. 1H). 7.57 (br s, 2H), 5.62 (q, /=17.82
82 | DMSO- | Hz, 2H), 5.01-5.20 (m, 1H). 3.59-3.63 (rn, 1H), B -
ds 3.20-3.31 (m, 2H), 3.08 (br t. J=10.96 Hz, 1H),
2.08 (br s, 1H), 1.86-2.03 (m. 1H)
8.93 (s, 1H), 8.40 (br s, 2H). 8.33 (dd, /=1.66, 8.09
| 400MHz | Hz 1H). 7.48-7.57 (m, 2H), 7.38 (dd, J=7.46,
83 | DMSO- | 10.26 Hz, 1H). 5.50-5.63 (m, 2H), 5.00-3.20 (m, B -
de 1H). 3.50 (br s, 1H), 3.24-3.33 (m. 1H). 3.15-3.23
(m, 1H), 3.02-3.14 (m. 1H), 1.87-2.12 (m. 2H)
8.90-8.97 (m, 1H). 8.86 (br s, 2H), 8.34 (br d.
J00MHy, | 7829 Ha, 1H). 7.537.63 (m, 2H), 740 (dg,q
84 | paso. | /=731 1052 Ha, 1H), 5.54-5.75 (m, 2H), 3.92- 5 ~
B 4.21 (m. 2H), 3.65-3.78 (m, 2H), 3.33 (br d,
6 J=7.05 Hz, TH). 3.09-3.21 (m, 1H), 2.15-2.32 (m,
1H)
500 8.86-8.99 (m, 2H). 856 (d. /=221 Hz, 1H), 7.99
i, | (b d.J=8.04 He, 1), 7.47-7.59 (m. 2H), 7.25 (br
85 DMSO g, 2H), 7.15-7.23 (m, 1H), 5.50-5.67 (m, 2H), B -
T | 406-4.14 (m. 1H), 3.78-3.95 (m, 3H), 3.25-3.39
6 (m. 1H). 2.25-2.35 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
R.35 (d,J=2.21 Hz. 1H). 8.47 (br s, 2H), 7.96 (dd.
500 J=2.34, 8.43 Hz, 1H), 7.50 (4, /=7.78 Hz. 1H),
g6 | MHz, 7.40 (br 4, J=7.40 Hz, 1H), 7.09-7.22 (m, 3H), 5 B
DMSO- | 5.43-5.58 (m. 2H), 5.04-5.22 (m, 1H), 3.72-3.84
ds (m, 2H), 3.62-3.69 (m. 2H), 3.36-3.43 (m, 2H),
3.19-3.28 (m. 1H). 2.04-2.16 (m, 1H)
8.93 (d,./=1.95 Hz, 1H), 8.81 (br s, 2H), 834 (dd,
500 J=2.08, 8.17 Hz, 1H), 7.59 (d. J=8.17 Hz, 1H),
I eyt 16.98-7.06 (m, 2H), .56-5.75 (m. 2H). 4.00 dt,
871 oMsG. | /7363, 5.51 Ha, 1H), 3.73 (br d. J=12.33 Hz, 1H), B -
L 3.38 (br d. J=12.33 Hz, 1H). 3.27-3.34 (m, 1H).
6 3.10-3.19 (m, 1H), 2.37-2.44 (m, 1H), 2.16-2.33
(m, 1H)
| 8.84 (d, /=182 Hz, 1H), 8.15 (dd, /=2.08, 8 30 YME
S00MHz - o o e e DA ppes Amyose SA,
o 4.- Hz, 1H), 7.40-7.52 (m, 2H), 6.91-7.00 (n, 2H), . Mothanol
MoOH | 347562 (m. 2H).3.34-3.54 Gn, 2H), 3.08-3.28 THF (70:30)
(ra, 3H), 2.21-2.36 (m, 1H), 2.00-2.21 (o, 1H) 40%: pesk |
8.94 (d../=1.56 Hz, 1H), 8.33 (dd../=1.95,8.17
SO00MHz | Hz, 1H), 7.57 (d, J=8.56 He, 1H), 7.43 (1, J=7.27
89 de- Hz 2H), 7.18 (1, J=7.91 Hz, 1H), 5.58-3.69 (m, -
DMSO | 2H), 3.34-3.28 (m, 3H), 3.02-3.13 (m. 2H), 2.18-
2.33 (m, 1H), 1.97-2.13 (m, 1H)
8.95 (d,/=1.56 Hz, 1H), 834 (dd. J=2.02, 825
| Hz, 1H). 7.54 (d.J=8.10 Hz, 1H), 7.44 (d. J=8.10
90 60(;1?’?1’5 He, 1H), 7.41 (4, J=7.79 Hz, 1H), 7.16 (1, J=7.94 B _
oMso | Hz TH), 5.54-5.67 (m, 2H), 4.26-4.45 (m, 1H),
o 3.38-3.50 (m, 2H), 3.01-3.10 (m, 1H), 2.79-2.92
(m, 2H), 2.00-2.13 (m, 1), 1.66-1.80 (m. 1H)
R.95 (d,J=1.25 Hz. 1H). 8.33 (dd, J=2.02, 8.25
Hz, 1H), 7.53 (d, J=8.41 Hz, 1H), 7.43 (d, J=8.10
e, | Hz TH). 7.40(d. J=7.79 Hz, 1H), 7.16 {t. J=7.79
91 "O‘z;:fﬂ"‘ Hz. 1H). 5.54-5.66 (m, 2H). 4.66-4.84 (m, 1H), N _
oMse | 330 (or d.J=3.74 He, TH), 3.25 (1d, /=405, 12.77
| He, 1H), 3.08-3.16 (m, 1H), 2.97-3.05 (m. 1H),
2.83-2.95 (m, 1H), 1.95-2.02 (m, 1H), 1.78-1.94
{m, 1H)
8.79 (d, J=1.30 Hz, 1H), 8.15 (dd, J=2.08, B.04
sooMi, | F7 1)L 8.05 (d J=1.82 Hz, 1H), 7.77 (&, J=2.08 Separated by
97 g | Hz 1H) 7.54 (4.J=8.04 He, 1H), 5.52:5.64 (m, 5 flash
Mot | 2D 4.30-4.48 (m, [H). 3.68-3.75 (m, 1H), 3.58- chromatograp
3.67 (m. 1H), 3.14-3.23 (ra, 1H), 2.94-3.06 (m, hy
2H), 2.08-2.19 (m, 1H), 1.75-1.87 (m. 1H)
8.83 (d. J=1.30 Hz, 1H), 8.17-8.22 (m, 2H). 7.66
SooMEy | (@ J72.34 Ha, 1H), 7.54 (4. J=8.30 Hz, 1H), 5.54 Separated by
93 | 4 (s, 2H), 4.32-4.50 (m, 1H), 3.64-3.75 (m, 1H), 5 flash
MeOH 3,52864 {(m, H—I}, 3.15~3.27 {(m, EH), 3.()2-'3.11) i chromatograp
(m. 1H), 2.99 (dd, J=8.56, 12.20 Hz, 1H). 2.06- hy
2.23 (m, 1H), 1.78-1.92 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
880 (d. /=182 Hz, 1), 8.19 (d, /=234 Hz, 11,
8.12 (dd, J=2.34. 8.04 Hz. 1H), 7.62 (4. J=2.08 Senaraed by
SOOMHz | Hz, 1H), 741 (d, J=8.04 Hz, 1H), 5.49 (s, 2H). "‘pa;;a‘? Y
94 ds- 4.34-4.50 (m, TH), 3.70-3.77 (m, 1H), 3.58-3.66 B Hash
MeOH | (m, 1H), 3.21 (ddd, J=2.47, 10.19, 13.04 He, 1H), Ch‘“omha?‘}g‘“ap
3.06-3.15 (m, 11, 2.99-3.05 (m, 1H), 2.10-2.20 J
(m, THD, 1.82-1.92 (o, 1H), 143 (s.9H)
886 (d, J=130 Hz, 1H), 8.13 (dd, /=2.08, 830
soomp | T2 1. 751 L‘f:::7.79 Hz. 171-1;', 731 (@ /=830
95 0 Hz, 1H), 7.16-7.22 (m, 1H), 7.09-7.16 (m. 2H), B ~
MoOH 5.51 (s, 2H), 3.57-3.63 (i, 1H), 3.37-3.51 (m.
2H), 3.01-3.10 (m, 1H), 2.76-2.92 (m, 2H), 1.95-
2.03 (m, 1H). 1.57-1.72 (m, 1H)
885 (d, J=1.56 Hz [H). 8.13 (dd, J=2.08, 830
Hz, 1H), 7.51 (d, J=8.04 Hz, 1H), 7.31 (d, J=8.56
S00MHz | Hz, 1H), 7.16-7.21 (m, 1H), 7.09-7.15 (m, 21D),
96 da- 5.51 (s. 2H), 3.56-3.64 (ra, 1H), 3.37-3.51 (m, - -
MeOH | 2, 3.06 (dt. =260, 12.07 Hz, 1H), 2.78-2.92
(m, 2H), 1.99 (br dd, J=2.83, 13.23 Hz, 1), 1.60-
1.7t (m, 1HD)
R.86 (s, 1H), 8.0% (dd. /=2 08, 8 30 Hz, 1H), 737
500MHz | (d, J=7.79 He, 1H), 7.23 (d, J=8.04 Hz, 11, 7.07-
97 - 7.13 (m, 2H), 7.01 (t, J=7.53 He, 1H), 5.55 (s, - -
MeOH 2H), 3.68 (s. 2F). 3.49-3.61 Gm, 6H). 2.15 (¢,
J=6.88 Hz, 21)
883 (d, J=1.30 Hz. [H). 8.26 (dd, J=2.08, 8.04
Hz. 1H), 7.80 (d, J=8.30 Hz, 1), 7.51 (d, /=8.04 S
SO0MHz | Hz, H), 7.33-7.47 (m, 3H), 5.95 (4, J=19.72 Hz, {“h’g;‘;fn“
98 da- 1H), 5.80 (br d, J=18.68 He, 1H), 4.17-4.37 (m, B ¥ j\,m"
MeOH | 3H), 3.97-4.10 {m, 2H). 3.80 (br t, J=8.95 Hz, 1H). P;Ek .
3.68-3.76 (m, 1), 3.55 (dd, J=1.93, 13.36 Hz, ¢
1H), 3.32-3.46 (1, 2H)
883 (5. 1H), 8.27 (dd. /=182, 830 Hz, 1), 7.80
(d. J=8.56 Hz, 1H), 7.51 (d, J=8.04 Hz, 1H), 7.38- _—
SO0MHz | 7.47 (m, 2F), 7.35 (br d, J=8.04 Hz, 1H), 5.94 (d, Chiralcel OD-
99 da- J=18.68 Hz, 1H), 5.80 (br d, J=18.68 Hz, 1H), B E;,;: 25;;
MeOH | 4.18-4.36 (m, 311), 3.95-4.06 (m. 2F). 3.80 (br t, Pe;k )
J=8.30 Hz, 1H). 3.67-3.76 (m, 1H), 3.50-3.39 (m,
1H), 3.33-3.47 (., 2HD)
RR7(d.J=130 Hz, 1H), 8.11 (3d..J=2.08, 8.04
Hz, 1H), 7.38 (d, J=7.79 Hz, 1H), 7.28 (d, J=8.30 e
S00MHz | Hz 1H), 7.07-7.16 (m. 2H). 6.99-7.06 (r, 1H), Lhmic”ifw -
160 dy- 5.63 (4, /=18.42 Hez, 1H), 5.48 (d, J=18.42 Hz, B % 7&;
MeOH | 1H), 3.93 (dd, J=2.72, 11.81 Hz, 1H), 3.64-3.75 p;k .
(m, 3H), 3.48-3.63 (m. 2H), 3.43 (dd. J=8.95, ;
10.77 Hz. 11D, 2.84-3.00 (m, 3H)




WO 2019/079578 PCT/US2018/056484
. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
887 (d, J=1.56 Hz. [H), 811 (dd, J=2.08, 830
Hz, 1H), 7.38(d, J=8.04 Hz, 1H), 7.28 (4, J=8.30 S
SOOMHz | Ha, H){), 7.07-7.16 (m, 2H), 5@9)9-7.05 (o, 1H), {“h’f‘ﬂ‘:;ffn“
101 da- 5.63(d,./=18.42 Hz, 1H), 5.48 (d, /=18.68 Hz, B }rii ‘C;H
MeOH | 1H), 3.93 (dd, J=2.60, 11.94 Hz, 1H), 3.64-3.74 ?;k S
(m. 3H), 3.47-3.62 (m. 2H), 3.43 (dd, J=8.95, ¢
10.77 Hz, 1H). 2.85-2.99 (ra, 3H)
8.79-8.8% (m, 1H), 8.12 (dd. /=2 21, 817 Hz, 11),
7.50 (4, F=7.79 Hz. 1H), 7.38 (d. J=8.30 Hz, 1H), Chiralpak
S00MHz | 7.06-7.21 (m, 3H), 5.48-5.65 (m, 2H), 3.46 (d, AD-H, 60%
102 da- J=11.94 Hz, 1H). 3.35-3.42 (m, 1H), 3.17-3.23 (m, F MeOH w/
MeOH | 1H), 3.03-3.12 (m, 1H), 2.12 (ddd, J=4.41. 11.35, 0.2% DEA
13.30 Hz, 1H), 1.89-2.01 (o, 1H), 1.70-1.80 (m. Peak 1
1H), 1.59-1.68 (., 1H)
R85 (d../=1.36 Hz. 1H), 8.13 (dd..J=2.08, 830
Hz, 1H), 7.51 (d, J=7.79 Hz, 1H). 7.39 (d. J=5.04 Chiralpak
S00MHz | Hz, 1H), 7.08-7.22 (m. 3H), 5.51-5.66 (r, 2H), AD-H, 60%
103 dy- 347 (d, J=12.20 Hz, 1H), 3.37-3.43 (m. 1H). 3.21 F MeOH w/
MeOH | (brd, J=12.20 Hz, 1H), 3.04-3.11 (m. [H), 2.07- 0.2% DEA
218 (n, 1H), 1.90-2.01 (i, 1H), 1.72-1.81 (m. Peak 2
1H), 1.58-1.70 (m. 1)
8.86 (d, J=1.56 Hz, [H), & 12 (dd, J=2.08_ 830
Hz, 1H), 7.51 (d, J=7.78 Hz, 1H), 7.32 (d, J=8.30 S
sooMir, | F7 TH). 7.06-7.23 (m, 3H), 5.48-5.62 (m, 2H), (’h‘;ﬁi‘;‘;}?} )
04| g 3.54 (d, J=10.90 Hz, 1H), 3.37 (d, J=10.90 Hz, 5 PO
Voop | 1) 3.24-3.28 (m, 1H), 3.08-3.22 (m. 2H), 3.04 027 DE A
(br d. J=11.94 Hz, 1H), 1.79-1.90 (m, 1H), 1.66- e
177 (m, 1H), 1.61 (ddd, J=4.28. 9.02. 13.43 Hz,
1H). 1.44-1.54 (m, 1H)
886 (d. /=130 Hz, H), 812 (dd, J=2.08. 8 04
Hz, 1H), 7.51 (4. J=7.78 Hz, 1H), 7.33 (d, J=8.04 N
s, | B nin, 7.07-7.22 (m, 3H‘),5.5}i~5.62((m, 2H), Chiralcel OD-
SUOMEZ |5 gy J=11.16 Hz, 1H). 3.37 (d. J=11.16 Hz H, 25%
105 4. 3.34 (d /=116 Hz, 1H), 3.37 (. /=11 16 Hz. B iPrOH w/
Moot | THD. 3.24-3.28 (m, 1H). 3.09-3.22 (m, 2H). 3.01- 099 DEA
3.08 (m. 1H). 1.79-1.90 (m, 1H). 1.67-1.77 (m, e 3
1H). 1.62 (ddd, J=4.41. 9.02, 13.56 Hz, 1H), 1.46- rean &
1,36 (m, 1H)
894 (d, /=148 Hz, 1H), 833 (ad, J=2.10, 817
Hz, 1H), 7.58-7.63 (m, 2H), 7.51 (d, J=8.23 Hz, -
oM, | TED: 742 (d.J=8.21 Hz, 1H), 5.61-5.68 (m, 2H). hi F‘fﬁfm
106 | o, | 475483 (m, 1H), 4.68-4.73 (m, 1H), 3.28-3.32 5 c i?_? e
o (m, 3H). 3.24 (id, J=4.03, 12.81 He, 1H), 3.05- . 15%
6 3.19 (m, 2H), 2.86-3.04 (m, 3H), 2.57-2.65 (m, methanol.
1H), 2.33-2.48 (i, 1H), 1.92-2.01 {m. 1H). 1.77-
1.91 (m. 1H)
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Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
500 (d. J=1.32 Hz. 1H), 8.39 (dd, J=2.10. 8.25
Hz, 1H), 7.84 (s, 1H), 7.58 (d, J=8.17 Hz. 1H), SFC-
| 6OOMHz | 7.37-7.45 (m, 2H), 5.63-5.72 (m, 2H), 4.83-4.90 Chiralecl OD-
71 DMSO- | (o, 1H), 4.76-4.81 (m, 1H), 3.33-3.37 (m, 2H), B . 15%
ds 3.30 (td. J=3.99, 12.65 Hz. 1H). 3.13-3.25 (m, methanol.
2H), 2.95-3.11 (m, 2¥1), 2.01-2.09 (m, 1¥1), 1.87-
2.00 (m, 1H)
894 (d, J=140 Hz, 1H), 8.34 (dd, /=2.14, 821
00N, | FZ TH) 7.62 (s, 1D, 7.63 (&, J=6.89 Ha, 1H), (SFC:
108 | pasey, | 736 (4.J=8.17 Ha, 1H), 7.4 (d, /=847 Hz, 1H), 5 Chiralcel OD-
0 5.63-5.73 (m, 2H), 3.18-3.26 (m, 1H), 2.98-3.12 H, 15%
{m, 2H), 2.17-2.29 {m, 1H), 1.89-2.07 (m, 1H), methanol.
1.79 (br s, 2H)
R.94 (dd, /=0.66, 2.06 Hz, 11, 834 (dd, /=2.14.
8.21 Hz. 1H), 7.80 (s, 1H), 7.56 (d, J=8.17 H, SFC.
SO0MHzZ 1H), 7.38 (dd, J=121, 8.45 Hz, 1), 7.33 (d. o O
109 pMSO- | /=8.41 Hyz, 1H). 5.58-5.69 (m, 2H), 3.37-3.44 (m, B (’h‘;{aiifjﬂ)'
ds 1), 3.20-3.30 (i, 111, 3.07-3.18 {m. 1¥1), 2.99- e
3.06 (m, 1F), 2.21-2.31 (m, 1H), 1.96-2.11 (m. methanol.
2H), 1.92 (brs. 1H)
894 (d, J=1.4% Hz, 1H), 8.49 (br 5. 3H). 836 (dd,
J=2.06, 8.21 Hz, 111), 7.55 (br d, J=8.10 Hz, 11D, SFC:
GO0MI 7(3?3 (s, 1H), 7.10 (d, ./":8.2'5 Hz 1H), fy.9§> {brd, Phenomenex
10| aiso, | #6817 He, 1H), 535:5.63 (m. 2H), 4.69-4.81 (m, 5 T
o 1), 4.24-4.38 (m, 1H), 3.81 (br &, J=12.38 Hz, Cellufose-2,
6 1H). 3.61 (brs, 1H), 3.54 (br d. J=12.69 Hz. 1H). 25%
3.10-3.21 (m, 2F), 2.51-2.54 (m, OH), 2.37 (s, methanol.
3H), 2.21 (brt. J=9.81 Hz, 1H). 1.82-1.90 (m. 1H)
840 (brs, 1H), 827 (dd. /=2.06, 821 Hz, 11, SEC
7.47 (br d, J=8.17 Hz. 1H), 6.94-6.98 (m. 17, Phemomoncs
GOOMHz | 5.44-3.54 (m. 1H). 4.76 (dt, J=4.94. 9.17 Hz, 1H), N
1) DMRO- | 3.90-4.72 (m. 3H). 3.69 (br d, J=12.61 Hz, 11, B Cell E“X 5
de 3.52 (br s, 1H), 3.42 (br d..J=12.38 Hz, 1H), 2.98- ¢ ;_f,’.s,e""’
3.12 (m, 1), 2.42-2.52 (m, S¥), 2.23 (s, 2H), 2.11 270
(brt, /=9.81 Hz, 1H), 1.72-1.81 (m, 1H) methanol.
R.05 (dd, /=0.70. 2.02 Hz. 1H). 8.31 (dd, /=2.14, SFC:
8.21 Hz, 11D, 7.41 (s, 1H), 7.41 (d, J=6.67 Hz, Phemomoncs
GOOMHz | 1H), 7.29 (s, 1H). 5.43-3.54 (m, 2H), 4.34-4.43 oo
2] DMSO- | (u, 1H). 4.26-4.34 (m, 1H), 3.25-3.38 (m, 11H), B cell fx R
de 2.96-3.05 (m. 1H), 2.85-2.91 (m, 1), 2.76 (dd, ¢ ;i(fj’;‘e""‘*
J=8.60. 12.50 Hz, 1H), 2.34 (s, 3H). 1.94-2.08 (m, . ﬁ;;;m
2H), 1.65-1.83 (m, 1H) aet
.96 (s, 1), 8.31 (dd, /=2 .14, 821 Hz, 1H), 7.38- SFC:
GOOMHy 7.53 (m, ZH), 7.15 (s, 1H), 5.'38_5.53 (m, 2H), Phenomenex
113 | paiso, | #2543 (m, 1H), 3.38-3.40 (m, 1H), 3.29-334 5 Lux
o @, TH), 2.97-3.05 (mn, 11), 2.84-2.92 (1, 1TD), Cellulose-2,
6 2.76 (dd, J=R.36, 12.53 Hz, 1H), 2.30 (s. 3H). 20%
1.98-2.09 (m, 1H), 1.63-1.80 (im, 3H) methanol
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
895 (s, LH), 8.30 (dd, J=2.14. 8 21 Hz, 1H), 737
(&, J=8.33 Hz, 1H), 731 (d, J=6.93 Hz. 1H). 7.03 SFC-
oM, | (@ =989 Ha 1H), 5.44-5.52 (m. 2H), 435-4 41 Phenomenex
14| pvson | G THD. 4.26-4.34 (m, 1H), 3.19-333 (m, 1H), 5 Lux
T 2.93-3.02 (m, 1H), 2.78-2.93 (. 1H), 2.74 (dd. i Cellulose-2,
g J=8.64, 12.46 Hz, 1H), 2.25 (d, J=1.48 Hz, 3H). 20%
2.10-2.23 (m, 1H), 1.95-2.09 (m, 2H), 1.66-1.83 methanal,
{m, 1H)
%92-8.98 (m, 1H), 830 (d, J=7.92 Hz, LH), 7.31- -
744 (m, 2H), 7.22 (4, J=10.43 Hz, 1H), 7.03 (d, Phonemenox
GOOMHz | J=7.01 He, 1H), 536-5.51 (m. 2H), 4.35-4.4] (m, ‘
151 DMSO- | 1H), 4.26-4.34 (m, 1H), 3.26-3.44 (m, 1H), 2.85- B o HL;”‘,) 5
de 3.02 (m. 1H), 2.69-2.81 (m, 2H), 2.23-2.27 (m, < iﬁj‘““ °
1H), 2.21 (d, J=1.56 Hz, 3H), 1.92-2.08 (m, 1H), =
1.60-1.92 (m, 1H) methanol,
898 (d, /=163 Hz, 1H), 831 (ad, J=2.14, 8.21
Hz, 1H), 7.44 (d, J=7.63 Hz, 1H), 7.38 (d. /=825
coonii, | % 1D, 7.07-7 15 (m. 2H), 6.94-7.04 (m, 1H),
16| paso. | 544530 (m, 2H), 3.38-3.48 (m, 1H), 3.23-3.32 a ~
0 (m, 1H), 2.82-2.91 (m, 1H), 2.52-2.62 (m. 1H),
6 2.43-2.49 (m, 1H), 2.11 (s, 351), 1.80-1.88 (m,
1H), 1.68 (td, J=3.67, 13.14 Hz, 1H), 1.50-1.61
G, LH), 1.11-1.23 (m, 1H)
896 (s, 1H). 834 (dd, J=2.14. 8 21 Hz. 1H). 7.52
(d, J=7.98 Hz. 2H), 7.27 (s, 1H), 7.15-7.20 (m,
), 712 (d, J=7.93 Hez, 1H), 7.10 (s, 1H), 5.62 (d.
" %S?’ég’i J=17.75 Hz, 1H), 5.55 (4, J=17.75 Hz, 1H), 3.68 ~ ~
9 (brd, J=11.83 Hz, 1H), 3.34 (brs, 1H), 3.19-3.28
(m, 2H), 3.01 (br t, J=9.42 Hz, 1H), 2.51-2.61 (i,
3H). 1.98-2.06 (m, 1H), 1.83 (dt, J=2.88. 6.50 Hz,
1H), 1.53-1.67 (m. 2H)
894 (s, 1H), 833 (dd, J=2.14. 8 21 Hz, 1HY. 7.47
(dd. J=2.18, £33 Hz, 2H), 7.05-7.09 (m, 2H), 6.95 -—
SOOMHz | (d, J=8.98 Hz, 1H), 5.51-5.58 (m, 2H), 4.47-4.36 L
118 | DMSO- | (dt. J=4.59, 8.68 Hz, 1H), 3.43-3.57 (m. 1H). 3.37- B (’h‘?i‘i‘ﬂfm'
ds 343 (m, 1H), 3.10-3.23 (m, LH), 2.96-3.03 (m, L4970
1H). 2.87 (dd, J=9.26, 12.61 Hz, 1H). 2.05-2.12 methanol.
(or. 1H). 1.70-1.79 (m, 1H)
805 (s, 1H), 832 (dd. /=214, 821 Hz, 1H), 7.45
(d. J=8.33 Hz, 1H). 7.22-7.30 (m, LH). 7.10-7.18 -
| GUOMHZ | (m, 1H), 6.87 (dd, /=2.34, 8.56 Hz, 1H). 5.50-5.57 Chintoc] OD.-
19 DMSO- | (m, 20), 4.43 (dt. J=4.59, 8.25 Hz, 110), 3.40-3.49 B - ’;‘3 a0
ds (m, 1H), 3.37-3.40 (m, 1H), 2.91-3.07 (m, 1H), , 1270
281 (dd, J=8.80. 12.53 Hz, 1H), 2.57-2.65 (m, methasol.
1H), 2.01-2.11 (m, 1H), 1.68-1.78 (m. 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
8.95 (d, J=1.95 Hz. 1H). 8.29 (dd, J=2.10, 8.25
Hz. 1H), 7.33 (d.J=8.25 Hz, 1H), 6.96 (1, J=8.02
600MHz | Hz, 1H), 6.73 (d, J=8.02 Hz, 1H), 6.67 (4. J=8.08
1200 DMSO- | Hz 1H), 5.44-5.53 (m, 2H), 4.28-4.34 (m, 1H), - -
ds 3.89 (s, 3H). 3.24-3.42 (rn, 1H), 2.85-3.01 (i,
2H). 2.75 (dd, J=8.64, 12.46 Hz, 1H), 1.98-2.16
(m, 1H). 1.95 (br s, 1H), 1.69-1.86 (m. 1H)
8.94 (s, 1H), 8.30 (dd. /=195, 8.17 Hz, 1H), 7.43
cooMi, | (=825 Ha, 1H). 6.91-7.03 (m, 3H), 5.48-5.57
121 ] pumso. | (n 2H). 4.86-4.78(m, 1H), 3.64-3.78 (m, 1H), B
i 3.48-3.63 (m. 1H), 3.06-3.17 (m, 1H). 2.99 (br t, -
6 J=11.44 Hz, 1H), 2.46-2.49 (m, 1H), 2.14-2.23 (m,
1H), 1.82-1.91 (m, 1H)
9.03 (d, J=1.40 Hz, 1H), 8.71-8.78 (m. 1H), 8.28
cooMi, | O s 1), 7.86 (ors, 1H), 7.67 (5, 1H), 7.60 (4, SFC:
122 | puso. | 07833 He 1H), 7.42 (d, J=8.47 Hz, 1H), 5.64- 5 Chiralpak
i 5.77 (m, 2H), 4.75-71 (m. 1H), 3.30-3.31 (m. 2H). AD-H, 25%
s 3.07-3.17 (. 1H), 2.86-3.02 (m, [H}, 2.28-2.45 methanol
(m, 1H), 1.93-2.12 Gm, 1H). 1.78-1.93 (m, 1H)
9.03 (d, J=1.32 Hz, 1H). 875 (d, J=1.32 Hz. 1H).
coonit, | 8276 U, 7.86 (ors. TH)Y. 7.77 (s, 1H), 734 SFC:
123 | puso. | 74t (. 2H), 568 J=1.79 He, 2H), 4.77-4.72 . Chiralpak
) (m, 1H), 3.22-3.32 (m, 1H), 3.09-3.20 (m, 1H). AD-H, 25%
2.89-3.04 (m, 2H), 1.95-2.05 (m, 1H), 1.80-1.94 methanot
(m, 1H), 1.76 (brs, 1H)
8.92 (s, 1H), 8.33 (dd, J=2.14. 8.21 Hz, 1H), 7.70
cooMHy, | & VHD 7.52 (4, /=847 Ha, 1H), 7.49 (5. 1H), 5.60 SFC:
174 D’\/ESD- (s, 2H), 4‘35—4.35 (m, 1H), 3_38~31’51 {m, 1), B ‘C_hiraipakv
L 2.98-3.08 (m, 1H), 2.82-2.90 (m, 1H), 2.78 (dd. AD-H, 25%
6 J=8.64, 12.53 Hz, 1H), 2.00-2.09 (m, 1H), 1.77 (br methanol
s, IH), 1.63-1.74 (m, 11D
8.94 (s, 1H). 8.33 (dd, J=2.14, 8.21 Hz, 1H). 7.62
oM, |6 1L 7.57 (s, 1H), 7.55 (d, J=8.35 Hz, 1), SFC:
125 | pumso. | 534363 (m. 2H). 4.39-4.27 (m, 1H). 3.37-3.46 B Chiralpak
L (m, 2H), 2.98-3.09 (m. 1H), 2.82-2.91 (m. 1H). AD-H, 25%
¢ 2.78 (dd. J=8.60, 12.57 Hz 1H), 1.98-2.09 (mm, methanot
1H). 1.63-1.80 (. 1H)
8.93 (s, 1H), 8.34 (dd. /=2.14, 8.21 Hz, 1H), 7.75 SFC:
600MHz | (s, 1H). 7.72 (s, 1H}, 7.55 (4, J=8.25 Hz, 1H), ey
126 | DMSO- | 5.63-5.71 (m. 2H), 4.37-4.28(m, 1H), 3.36-3.51 B (’h’éa‘;‘;i/m'
ds (m, 2H), 3.04-3.11 (m, 1H), 2.79-2.88 (m, 2H), me}h;;ﬁgi
2.00-2.08 (m, 1H), 1.62-1.78 (m, 1H) :
"H NMR (600 MHz, DMSO-de) 5 8.93 (d, J=1.40
Hz, 1H), 8.34 (dd, J=2.10, 8.17 Hz, 1H), 7.88 (s, SFC-
| 600MHz | 1H), 7.63 (s, 1H), 7.57 (4. J=8.17 Hz, 1H), 5.60- Chiraleel Ol-
1271 DMSO- | 5.67 (m, 2H), 4.37-4.42-4.29 (ra, 1H), 3.36-3.45 B h ?00/ ‘
ds (m, 1H), 3.14-3.29 (m, 1H). 3.00-3.09 (m, 1H), e
2.77-2.89 (m, 2H), 1.95-2.08 (m. 1H), 1.64-1.81 methanol.
{(m, 1H)
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Fx Freq Separvation SFC Lsomer
o - TINMR Data (G ppm) , | Separation
Solvent Stage N
Conditions
8.90-8.99 (m, 1H), 8.26-8.35 (m, 1H), 7.52-7.44
(d, J=7.66 Hz. 1H). 7.33 (d. J=8.30 Hz, 1H). 7.23-
6D0MHz | 7.29 (m, 1H), 7.00-7.19 (m, 1H), 6.99-7.19 (m,
1281 DMSO- | 1H), 5.76 -5.42 (m, 2H), 2.98-3.15 (m, 2H), 2.72- - -
ds 2.91 (m. 2H), 2.69-2.65 (s, 1H), 2.22-2.39 (m,
1H). 1.71 (br d, J=6.36 Hz. 1H). 1.69 (br d, J=5.19
Hz, 1H), 1.42-1.62 (m. 6H), 1.38 (s, LH).
.97 (s, 1H), 8.30 (dd. J=2.14, .21 Hz, 1H), 7.45 SFC-
(d. J=7.79 Hz, 1H), 7.33 (d, J=8.17 Hz, 1H), 7.18 Phemomenex
600MHz | (d.J=7.79 Hz. 1H), 7.00-7.14 (m, 2H). 5.47-5.60 )
1291 DMSO- | (o 2H), 3.12-3.27 (. 1H), 3.06 (br d. J=11.99 B c Hl’f“ﬁ 5
de Hz, 1H), 2.58-3.01 (m, 2H), 2.56-2.64 (m, 1H), © ?oﬁffe ’
2.51-2.56 (m. 1H), 1.64-1.73 (ra, 2H), 1.46-1.59 m;ﬁ]a‘i’w}
(m, 1H), 1.21-1.41 (m, 7H) Haner
8.97 (d../=1.71 Hz, 1H), 8.30 (dd..J=2.14, 821 SFC.
He, 1H), 7.45 (d, J=7.55 Hz, 1H), 7.33 (d.J=8.17 Phenomenes
600MHz | He, 1H), 7.18 (d, /=7.86 Hz, 1H), 7.02-7.12 (m, o
130 | DMSO- | 2H), 5.47-5.58 (m, 2H), 3.12-3.26 (m. 1H). 3.06 B (‘aﬂ'fx .
ds (br d, J=12.07 Hz, 1H), 2.87-3.01 (m. 2H), 2.56- < ;‘(fj?e“"
2.63 (m, 1H), 2.52-2.55 (m, 1H), 1.63-1.73 (m. metﬂé?mi
2H), 1.46-1.58 (m. 1), 1.21-1.41 (m, 7H)
8.96 (s, 1H), 8.29 (dd. J=2.14, 8.21 Hz, 1H), 7.44 SFe-
(d,.J=7.71 Hz, 1H), 7.35 (d, J=8.25 Hz. 1H), 7.06- Phenomenex
600MHz | 7.12 (m, 2H), 6.93-7.04 (m, 1H), 5.41-5.51 (m. o
131) pMSO- | 2H), 410 (brs, 1H). 3.75 (id, J=2.88, 10.98 Hz, B ol ;”‘3 ,
de 1H), 3.69 (q, J=3.58 Hz, 1H), 3.37-3.49 (m, 1F), -< ;‘Offf‘"“ﬂ
3.01-3.21 (m. 2H), 2.80-2.94 (m, 2H), 2.43-2.49 NN
(m. 1H). 1.81 (brs, 1H), 1.67-1.79 (m. 1H) methanol
R.96 (s. [H). 8.29 (dd, J=2.14, 8.21 Hz, 1H), 7.45
(d.J=7.97 Hz, 1H), 7.37 (d, J=8.25 Hez, 1H), 7.07- SFC:
G0OMHz 743 (mm, 2H), 6.98-7.06 (m, 1H), 5,44-552_ {m, Phenomenex
132 | paiso, | D411 (brs, 1H), 3.80 (id, J=2.86, 11.25 Hz, 5 Lus
T tH), 3.74 (br &, J=3.11 Hz, 1H), 3.44-3.54 (m, Cellulose-2,
6 1H), 3.14-3.21 (m. 2H), 2.94-3.12 (m, 2H). 2.51- 30%
262 (m, 1H), 1.83 (brs, 1H), 1.69-1.80 (m, 1H) methanol.
9.04 (s, 1H). B.70 (s, 1H), 7.85 (m, 1H), 7.52 (dd.
J=7.47,10.98 Hz, 1H), 7.50 (br dd, J=7.32, 10.35
600MHz | Hz, 1H), 7.10-7.25 (m, 1H), 5.57 (s, 2H), 4.45-
133 DMSO- | 4.60 (m, 1H), 3.62-3.70 (m. 1H). 3.36-3.46 (m. - .
ds 1H). 2.97 (br £, /=11.21 Hz, 1H), 2.75 (br dd,
J=10.12, 12.30 He, 1H), 2.33-2.46 (. 1H), 2.10-
2.20 (m. 1H), 1.78-1.86 (m, 1H)
9.03 (d,J=1.37 Hz, 1H), 8.74-8.75 (dd, J=1.37,
5.87 Hz, 1H), 8.25 (br 4, J=3.97 Hz, 1H). 7.83 (br
6O0MHz | s, 1H), 7.5-7.68 (s, 1H), 7.60 (d../=8.32 Hz, 1H),
134 pDMSO- | 7.36-7.44 (o, 2H). 5.72 (s, 1H), 5.68 (s, 1H), 4.36- - -
ds 4.45 (m, 1H), 3.38-3.54 (m, 2H). 3.02-3.13 (m,
1H). 2.80-2.95 (m, 2H), 1.99-2.16 (m, 1H), 1.67-
1.7% (n, 1H)
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Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
R.98 (d,J=1.56 Hz, 1H). 8.30 (dd, J=2.14, 8.21
Hz, 1H), 7.44 (4, J=7.79 Hz, 1H), 7.33 (4, J=8.25
Hz, 1H). 7.15 (d. J=7.86 Hz, 1H), 7.10 (1. J=7.76 SFC:
S00MH 2 Hz, 1H), 7.03 (\: {’=7~5'8 Hz, 1H), 5.54-5.60 (m, Phenomenex
135 | DMSO. 1H), 5.44-5.52 (m, 1H), B Lux
0 3.15-3.27 (m, 1H), 3.04-3.13 (m, 2H), 2.75-2.89 Cellulose-2.
¢ (m, 3H), 2.56-2.64 (m, 1H), 1.65-1.76 (m. 1H), 40%
1.54-1.63 (m, 2H), 1.42-1.52 (i, 4H), 1.27-1.41 methanol
(m, 1H)
8.9% (dd, J=0.74. 2.06 Hz, 1H). 8.30 (dd, /=2.14,
821 Hz, 1H). 7.44 (d, J=7.55 He, 1H), 7.33 @, SFC:
J=833 Hz, 1H), 7.15 (d, J=7.86 Hz, 1H), 7.10 (dt. Phenommencs
600MHz | J=1.17, 7.59 He, 1H), 7.00-7.06 (m, 1H), 5.57 (4, DTS
136 DMSO- | J=17.91 Hz, 1H), 5.48 (d, J=17.91 Hz, 1H), 3.15- B (.HHLE“X 5
ds 3.27 (m, 1H), 3.02-3.14 (o, 2H), 2.75-2.90 (m. < Eoﬁ;f"’" :
3H), 2.56-2.64 (m, 1H), 1.65-1.76 (m, 1H), 1.54- methatol
1.63 (m. 2H), 1.42-1.52 (ro, 4H), 1.27-1.40 (m, '
1H)
8.96 (d../=1.48 Hz, 1H), 8.29 (dd..J=2.14, 821
Hz, 1H), 7.38 (d, J=8.17 Hz, 1H), 7.05 (s, 1H), SFC-
600MHz | 7.01 (4, J=8.55 He, 1H), 6.67 (dd, J=2.41, 8.72 o
137 | DMSO- Hz, 1H), 5.46-3.55 (m, 2H). B U’f’f‘:}, o-
ds 3.73 (s, 1H), 3.08-3.24 (m. 2H). 2.97 (br dd, méth;f;
J=9.03, 11.29 Hz, 1H), 2.52-2.57 (m, 1H), 2.19-
2.28 (m, 1H), 1.93-2.09 (m, 1H), 1.83 (brs, 1H)
8.96 (d, J=1.63 Hz, 1H). 8.29 (dd, J=2.10, 8.17
cooMi, | % 1H), 7.39 (d,J=8.10 H, 1H), 7.36 (d, /=8.52 SFC:
138 | paso. | B4 1H. 678, 1H), 6,74 (d, J=8.78 Hz, 1H), B Chiraleel OF-
B 5.53 (s, 2H). 3.66-3.69 (m, 1H), 3.05-3.17 (m, H, 15%
6 2H)y, 2.90-2.96 (m, 1H), 2.17-2.26 (m, 1H), 1.97- methanol
2.07 (m. 1H), 1.75 (br s, 1H)
8.95 (d, J=1.95 Hz, 1H), 8.30-835 (m. 1H)}, 7.60
(s. LH). 7.59 (d. J=10.87 Hz. 1H). 7.50 (d. J=8.17 SFC:
600MHz | He, 1H), 7.42 (dd, /=1.32, 833 Hz, 1H), 5.56-5.63 Chiralcel OD-
13% | DMSO- | (m. 2H). 3.49 (br dd, J=3.23, 12.03 He, 2H), 2.87- B H. 15%
ds 2.94 (m, 1H), 2.57-2.69 (m, 1H), 2.42-2.48 (m, methanol w/
1H), 2.11 (s, 3H), 1.81-1.87 (m. 1H), 1.64-1.71 0.2% DEA
(m, 1H), 1.48-1.56 (m, 1), 1.15-1.28 (m. 1H)
R.95 (d,J=1.63 Hz. 1H). 8.33 (dd, J=2.10, 8.25
Hz. 1H). 7.75 (s, 1H), 7.50 (4, /=8.25 Hz, 1H). SFC-
sooMt | /227740 (. 2H), 5.51-3.60 (. 2H). 3.48 (br dd. Chiraleel OD-
140 | pavso, | 7323, 12,03 Hz, 2H), 2.86-2.95 (m. 1H), 2.62 5 180
L (dd. J=9.03, 12.07 Hz, 1H), 2.43-2.48 (m, etthanol s/
g 1H),2.09-2.13 (m, 3H), 1.81-1.88 (m, 1H), 1.69 599, DEA
(1d, J=3.79. 13.29 Hz, 1H), 1.51-1.59 (. 1H), It
1.16-1.28 (m. 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
897 (s, LH), 8.28 (dd, J=2.02. 8. 17 Hz, 1H), 7.43
(&, J=7.79 Hz, 1H). 732 (d, J=8.25 Hz. 1H). 7.16
coomit, | @ J=7.79 Haz, 1), 7.09 (1. J=7.24 Hz, 1H), 7.02
41| pvso. | (/=728 Hz, 1H), 5.47-5.57 (m, 2H), 3.08-3.25 ~ ~
0 (m. 2H). 2.96 (br t, ./=8.95 Hz. 1H). 2.77-2.89 (m,
g JHY, 173 (1dd, J=4.41, 8.78, 13.23 Hz, 1H), 1.55
(td, J=3.37. 6.50 Hz, 2H). 1.29-1.4% (m, 2H), 6.93
(s. 1)
8.95 (s, LH). 836 (br d, J=8.19 Hz, {H). 8 10 (br s.
3H), 7.56 (d, J=8.19 Hz, 1H), 7.15 (d, J=8.81 Hz, -
S00MHz, 1H). 7.07 (s, 1H), 6.81 (br d. J=8.91 Hz, 1H), O
42 pMSO- | 5.52-5.65 (m, 2H), 3.77 (s, 3H), 3.58-3.75 (m. B Chirﬁj‘,}‘ IC,
de 1H). 3.34 (br d, /=13.27 Hz, 2H), 3.21 (br dd, U
J=8.71, 12.13 Hz, 1H), 3.07 (br 1,.J=5.23 Hz. 11}, isopropanol
1.96 (brs, 1H), L83 (brs, 1H), 1.58 (brs, 2H)
893 (s, 1H), 8.35 (d, /=8.09 Hz, 1H), 8.02 (brs,
3H), 7.52 (d, J=8.29 Hz. 1H). 7.42 (d, J=8.50 Hz, SFC-
500MHz {H), 6.53-6.89 (m, 2H), 5.51-5.66 (m, 2H), e
13 pmso- 3.48-3.67 (m, 1H), 3.34 (br s, 1H), 3.26 (br d, B Ch““fﬁﬁk IC,
de J=13.48 Hz, 1H), 3.13 (br dd, J=8.34, 1239 Hz, v
1H), 2.94-3.07 (m, 1H), 1.94 (brs, 11D, 1.81 (brs, isopropanol
1H), 1.56 (br s, 2H)
891 (d. /=145 Hz 1H), 8.41 (br s, 3H), 833 (ad.
sooMiL, | =207, 8.19 Ha, 1HY, 7.55 (4, J=8.29 Ha. 1H).
144 | paso. | 715721 (m, 2H),  5.40-5.64 (2, 2H), 4.72-4.84 ~ ~
L (dt. J=5.03, 9.36 Hz, 1H), 3.69-3.78 (m. 1H). 3.51
6 (brs, 1H), 3.43 (br d, J=12.54 Hz, 1H), 2.94-3.12
(on, 2H), 2.12-2.22 (m, 1H). 1.73-1.88 (m, 1H)
894 (d. /=135 Hz, 1H), 8.75 (br s, 3H), 8.37 (dd,
J=2.07, 8.19 Hz, 1H), 7.66 (br d../=7.15 Hz, 1H),
So0MIL, | 721 (o d =871 Ha 1HD, 708 (d, J=228 Ha, SFC:
145 DMSD: EH\L 6.84 (br d, J=8.40 Hz, TH), .‘1‘6()0.76 (m, B Chiralpak
o 2H), 4.86-4.98 (i, 1H), 3.93 (br d, J=6.93 Hz, AD-H, 20%
6 1H), 3.59-3.79 (m, 1H), 3.28-3.52 (m, 1H), 3.00- methanol
327 (m. 2H). 2.19-2.31 (m, 1H). 1.79-1.91 (m,
1H)
.94 (d./=145 Hz, 1H), 8.74 (br s, 3H), 8.35 (dd,
J=2.07, 8.19 Hz, 1H), 7.60 (br d. =798 Hz, 1H), -
500MHz | 7.40-7.47 (. J=8.71 Hz, 1H), 6.93 (brs, 1H), N
146 | DMSO- | 6.81-6.90 (m, J=8.60 Hz, [H), 5.59-5.76 (m, 2H), B ,g‘;_;‘ }3?)0
ds 4.81-5.01 (m, 1H). 3.86 (br d, /=11.30 Hz, 1H), “méth’am{"
3.59-3.79 (m, 1H), 3.33-3.53 (m, 1H), 3.05-3.32 et
(m, 2H), 2.17-2.33 (m, 1H), 1.70-1.88 (m, {H)
8.87 (s, 21), 8.05 (d, J=8.19 Hz, 2H), 7.65 (d, SFC:
147 | SOOMHz | J=8.19 Hz. 2H). 5.84 (q.J=6.57 Hz, 2H). 3.08 (s, 5 Chiralee] OD-
CDCL | 61D, 1.78(d, J=6.63 Hz, 6H). 1.62 (br s. 3H), 1.44 H, 20%
(br s, 2H) methanol
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Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
3.97 (s. 1H). 8.59 (br s, 3H), 8.33 (dd. /=195, 8.17
soonTL, | 2 1HD, 748 (br d.J=7.91 He, 1H), 7.30-7.44 (m, SFC:
148 | paso. | 1D, 704711 (m, 2H), 6.73 (d, /=904 Hz, 1H), 5 Chiralcel OD-
o 5.50-5.63 (m. 2H), 5.10-5.20 (br s, 1H), 3.70-3.80 H, 20%
s (m, 1H), 3.44-3.65 (m. 2H). 3.10-3.29 (m, 2H), methanol
1.93-2.16 (m, 2H).
892 (5. 2H). 7.59 (4. J=8.80 Hz, 1H), 7.52 (d,
500MHz | J=9.41 He, TH), 5.60 (d, J=2.02 Hz, 2H), 4.73-
149 DMSO- | 4.84 (m. 1H), 3.37-3.49 (m. 1H), 3.11-3.17 (m, . -
ds 1H). 2.97-3.08 (m, 2H), 2.51-2.55 (m, 1H), 1.93-
2.03 (m. 1H). 1.78-1.91 (m, 1H).
) 8.91 (s. 2H). 7.55-7.63 (m, 2H), 5.59-5.69 (m, 0.19% NHAOH
300MHz 2H), PPN
150 | pMSO- | 3.87-4.10 (m, 1H). 3.47 (br d, J=13.23 Hz, 15, B i {‘CN and
ds 3.32-3.42 (m, 1H), 3.12-3.20 (m, 2H), 2.36 (br 4, water as
J=1.69 Hz, 1H). 2.26 (br s, 1H). mobile phase
SOOMIL, | &89 (5. 2H), 7.52-7.64 (m, 2H), 5.55-5.74 (m, 0.1% NH4OH
151 | Daiso. | 2H). 3.83-3.95 (u, 1H), 3.32-3.50 (m, 2H), 3.10- 5 in ACN and
o 3.22 (m, 2H), 2.36-2.44 (m, 111), 2.11-2.33 (m, water as
¢ 1H) mobile phase
3.82-8.86 (m. 1H), 8.11-8.20 (m, 1H), 7.37-7.46 MO
(m, 2H), 7.21 (d, J=1.82 Hz, 1H), 7.16 (dd, I=1.82, Arvoss SA
152 | S00MHz | 830 Hz, {H), 5.49 (s, 20), 3.58-3.63 (m. 1), : Methanel
MeOD 3.42-3.53 (m, 2H), 3.035 (dt, 1=2.34, 12.07 Hz, THE (703 0
1H), 2.80-2.91 (m, 2H), 1.95-2.02 {m. 1H). 1.59- 109 7}56;{1{’1
1.70 (m, 1H) Y70
8.84 (brs, 1H), 8.07-8.20 (m, 1¥), 7.37-7.50 (m, Am:{(ffg N
153 | 300MHz | 2H), 7.06-7.27 (m, 2H), 5.52 (br 5. 2H), 3.93 (br s, . Methanel
MeCD | 1HD), 3.34-3.43 (m, 2H), 3.01-3.16 (m. 2H). 1.85 THF (7030)
(or d, 1=3.37 Hz, 2H) THE (70:30
’ ’ 40 %; peak 1
7.77-7.83 (m, J=7.98 Hz, 2H). 7.48 (d, J=7.67 Hz.
| TH), 7.29-7.36 (m, J=7.98 Hz, 2H), 7.03-7.19 (m,
154 40?’?1’5 3H), 5.47 (s, 2H), 3.35-3.41 (m. 1H). 3.26-3.30 B ~
oMso | G T, 3.11-3.24 (m, 2H), 2.94-3.05 (m, 1H),
2.19-2.34 (m, 1H), 2.01-2.16 (m, 1H), L.76 (br s,
2H)
R.54 (br d, J=3.01 Hz, 2H). 7.86 (d. /=8.29 Hz.
2H), 7.60 (4, J=7.52 Hz, 1H), 7.44-7.53 (m,
400MHz | J=8.19 Hz, 2H), 7.23-7.39 (m. 3H), 5.66 (br d,
133 de- J=9.95 Hz, 2H), 4.04 (br d, /=9.95 Hz, 1H), 3.72- - -
DMSO | 3.80 (m. 1H), 3.57-3.64 (m, 1H), 3.31-3.53 (m,
2H). 3.01-3.29 (m, 2H), 1.96-2.08 (m, 1H), 1.47-
1.64 (m, 1H)
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Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
7797 84 (m. J~8.41 Uz, 2H), 7.26-7.32 (m,
J=8.41 Hz. 2H), 7.18 (dd. J=2.18, 9.26 Hz. 1H), SFC:
GOOMHz | 6.91 (1, J=10.35 Hz, 1H), 5.43 (s, 2H), 4.39-4.38 T
156 | DMSO- | (. 1H). 3.39-3.51 (m, 1H), 3.36-3.14-3.28 (m, B Lh‘?iff”'
ds 1H), 3.04-3.13 (o, 1H), 2.92-3.03 (m. 1H). 2.84 o
(dd, J=8.60, 12.65 Hz, tH), 1.94-2.13 (m, 11D), methanol.
1.74-191 (m, 1H)
& 7.79-7 84 (m, 2H). 7.28-7.33 (1, /~8.49 H7,
2H), 7.08 (dd. J=2.22, 8.84 Hz, 1H), 6.99 (dt, SFC-
GOOMHz | J=2.18, 10.59 Hz, 1H), 5.41-5 48 (m, 2H), 4.28- i
157 ) DMSO- | 436 (m, 1H), 3.37-3.43 (m, 1H), 2.99-3.06 (m, B (’h’éaf;i/m'
de 1H). 2.93 (tdd, J=4.16, 7.88. 14.31 Hz, 1H), 2.79 > 170
(dd, /=8.60, 12.50 Hz, 1H), 2.01-2.13 (m, 1H), methanol
1.66-1.80 (m, 1H)
781-7.84 (m, =825 Hz, 2H), 7.78 (s, 1H), 7.43-
7.58 (m, 2H), 7.28-7.33 (m, 2H), 3.51 (s, 2H), SEC.
| 600MHz | 4.39-4.36 (m, 1H), 3.49-3.54 (mm, 1H), 3.40-3.48 Chiralal
138 | DMSO- | (m, 1H). 3.03-3.17 (m, 1H). 2.73-2.94 (m, {H), B N ‘gq’o,
de 1.93-2.11 (m, 1), 1.82 (brs, [H), 1.63-1.79 (m, AL, 2570
1H), methanol
7.94 (s, 1H), 7.78-7 .84 (m, J~8.25 Hz, 2H), 747
(dd, J=1.01, 8.25 Hz. 1H). 7.36 (d, J=8.33 Hz, -
GOOMHz | 1H), 7.26-7.32 (m. J=8.17 Hz, 2H), 5.47-5.56 (m. N
159 DMSO- | 2H), 4.42-4.34 (dt, J=4.32, 8.19 Hz, 1), 3.44- B A%ig‘ 13’,‘5‘;;/
de 3.52 (m, 1H), 3.38-3.43 (m, 1H), 3.15-3.28 (m, NI
1H), 3.04-3.14 (m, 1H), 2.80-2.97 {m. 2H), 2.03- mehana
212 (m, 1H), 1.70-1.88 (m, 1H)
776785 (m, 3H). 7.36-7.65 (m, 2H), 7.29-7 .38 are-
S00MHz | (m, 2H), 5.54 (s, 2H). 3.85-4.05 (m, 1H), 3.33- N
160 | pDMSO- | 3.46 (m, 1H), 3.21-3.35 (m, 1H), 3.03-3.20 (m. B §}1‘;§ g‘fw
ds 1H), 2.54-2.79 (m, 1H), 2.18-2.32 (m, 1H), 1.98- e
2.14 (. L), methanol
796 (d./=1.17 Hz 1H). 7.81 (d. /~8.43 Hz, 2H),
COONEH, | 748 (dd, J=1.49. 824 Ha, [F). 7.29-7.38 (m, 3H), SFC:
161 DMSD: 5.48-5.57 (m, QH)§3,34—3‘47(m,»iH), 34(2(‘;—3,30 B Chiralpak‘
o (m, TH), 3.10-3.19 (m, 1H), 2.96-3.09 (m, 11, AD-H. 25%
6 2.17-2.32 (m, 1H), 1.99-2.153 (m, 1H), 1.79 (br d, methanol
J=1933 Hz, 1H)
780 (d, J=829 Hz, 2H), 7.43 (4, J=7.46 Hz, 1H),
730 (d, J=8.29 He, 2H), 7.15 (d, J=7.88 Hz, 1H),
400MHz | 6.98-7.11 (m. 2H). 5.39 (s, 2H), 3.57 (s, 1H), 3.38
162 de- (br dd, J=3.42, 11.82 Hz, 1H), 3.20-3.28 (m, 1H), . -
DMSO | 2.78-2.91 (m, 2H), 2.63 (dd, J=9.12, 11.82 Hz,
1H). 2.08-2.28 (ra, 1H). 1.78-1.87 (m, 1H), 1.65-
1.75 (m, 1H), 1.49-1.63 (m, 1H)
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Ex. | Freq., THNMR Data (5 ppm) Separation | o o ation
#. | Solvent Stage N
Conditions
7.81 (d. J=8.30 Hz, 2H), 7.45 (d, J=7.53 Hz, 1H),
sooMi, | 732 (@ J=8.30 He, 2H), 7.07-7.18 (m. 2H), 6.98-
63| 4 1 7.07 (m, 1H), 5.47 (s, 2H), 3.38-3.48 (m, 1H),
- 6" 105, L 2HY. 2792793 ¢ ; - e
DMSO 3.05-3.17 (m, 2H), 2.79-2.93 (m, 1H), 1.83 (brs,

1H), 1.60-1.74 (m, 1H), 1.41-1.54 (m, 1H), 0.54
(d, J=6.75 Hz, 3H)

781 (d, J=8.10 Hz, 2H), 7.29 (4, J=7.78 Hz, 1H),

7.25 (d, J=8.10 Hz, 2H). 7.14 (d, J=7.79 Hz. 1H),

600MHz | 7.03 (. J=7.63 Hz 1H), 6.93 (¢, J=7.63 Hz. 1H),

o4 de- 5.51 (s, 2H), 3.51-3.59 (m, 2H), 3.42 (d, J=9.65 .- -

DMSO Hz, 1H), 3.18 (5, 1H), 3.14 (4, J=9.65 Hz. 1H).

2.43 (d, J=4.36 He, 1H), 1.77-1.85 (m, 1H), 1.49-
1.56 (m, 1H), 0.96 (s, 3H)

782 (d. J=8.10 Hz, 2H), 7.21-7.37 (m, 8H). 7.17
(d,J=7.79 Hz. 1H), 7.04-7.08 (m, 1H), 6.95 (1,
S00MTFz J=747 Hz, 1H), 5.49-5.58 (m, 2H), 3.94 (dd.
163 de- J=7.79, 9.65 Hz, 1H), 3.73 (dd, J=6.85, 9.34 Hz, - -
DMSO | 1HD), 3.66 (t, J=9.19 Hz, 1H), 3.42 (g, J=7.16 Hz,
TH), 3.18 (d, J=4.67 Hz, 1H), 3.06 (g, J=7.79 Hz,
1H), 1.72 (br s. 2H)

7.82 (d, J=8.10 Hz. 2H). 7.25-7.32 (m, 3H), 7.11
soompy | (&8I0 T2 1), 703 ¢, J:;:7.47 Hz. 1H). 6.92
166 g (t,J=7.63 Hz, 1H). 5.50 (5, 2H), 3.57-3.66 (m,
oMao | 2HD).3:44-3.51 (m. 2H), 3.14 (dd, J=4.83, 9.50 H,
1H), 1.95 (qd. J=6.40, 12.26 Hz. tH), 1.61 (qd,
J=6.34,12.42 Hz, 1H)

7.80 (d, J=8.29 Hz, 2H), 7.43 (4, /=7.46 Hz, 1H),

730 (d, J=8.29 He, 2H), 7.15 (4, J=7.88 Hz, 1H),

400MHz | 6.98-7.11 (m, 2H). 5.39 (s, 2H), 3.57 (s, 1H), 3.38

167 do- (bt dd, J=3.42, 11.82 Hz, 1H), 3.20-3.28 (m, 1H), - -

DMSO 2.78-2.91 (m, 2H), 2.63 (dd, J=9.12, 11.82 Hz,

1H), 2.08-2.28 (m, 1H), 1.78-1.87 (m, 1H), 1.65-
1.75 (m, 1H), 1.49-1.63 (m, 1H)

Mixture of diasterorers: 7.80 (br d, }=7.79 Hz,
S00M Uy 2H), 7.27 (br dd, J=7.91, 17.52 Hz, 3H), 7.13 (br
168 ‘;iﬁ\_ “ 1 d, J=8.04 Hz, 1H), 7.02 (br ¢, }=8.04 Hz, 1H), 6.93
DM’SD (br 'd, =753 Hz 1H), 5.435-5.57 (m, 2H), %.’36—
379 (m, 1H), 3.09-3.19 (m, 2H), 1.92-2.05 (m,
1H), 1.71-1.90 (m, 2H), 1.15-1.66 (m, 7TH)

Mixture of diasteromers: 1.20- 138 (m, 2 H), 1.36
170 (m, 2H), 1.88-207(m, 1 H),2.07-22
(m, 1 H), 252-259(m, 1 H),2.62-2.72 (m, 1

- H), 2.87 (q, J=5.45 Hz. 1 H), 3.06 (br 4.J=10.12

600MHz Hz, 1H), 312321 (m, 4 H3, 323331 (m, 2

{ ~
19 m’éﬁ‘o" H), 331 -3.420m, 3 H), 3.43-3.56 (m, 1 H), 3.61 - -
¢ (dd, 1=10.35, 4539 Hz, 1 ), 5.47 - 5.55 (m. 2 ),
692 -7.01 (m, ¥ H), 7.06 ¢t, J=7.47 Hz, 1 H),7.11
-7.19 (m, 1 H), 7.22 - 7.31 (m. 2 H), 7.37 (4,

¥=7.79 Hz, 1 H), 7.80 (4. J=7.73 Hz. 2 1)
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#. | Solvent Stage N
Conditions
845 (br s, 34, 7.83 (d, /=829 Hz, 2H), 7.49-7.58
(m. 1H). 7.36 (d. J=8.09 Hz. 2H), 7.07-7.25 (m.
170 | 400MHz | 3H), 5.49 (s, 2H), 4.71-4.91 (m, 1H), 3.75-3.84 ~ ~
MeOD | (o, 1H). 3.61-3.73 (m, 1H). 3.36-3.48 (m, 1H),
2.95-3.22 (m. 2H). 2.13-2.25 (m, 1H). 1.72-1.95
(m, 1H)
834 (br d, J=1.04 Hz, 3H), 7.82 (d, J=8.29 Hz,
2H), 7.46-7.56 (m, 1H), 7.34 (d, J=8.29 Hz, 2H),
171 | 400MHz | 7.07-7.24 (m, 3H), 5.48 (s, 2H), 5.03-5.21 (m, B ~
MeOD | 1H). 3.76-3.87 (m, 1H), 3.52-3.61 (m, 1H), 3.31-
3.42 (m, 1H), 3.07-3.28 (i, 2H), 1.89-2.16 (m.
2H)
837 (br s, 3H), 7.83 (d,/=8.29 Hz, 2H), 7.48-7.36
(m, 1H). 7.35 (d. J=8.29 Hz, 2H). 7.08-7.23 (m,
173 | 40OMHz | 3H). 5.48 (s, 2H), 5.01-5.22 (m. 1H), 3.74-3.91 ~ ~
MeOD | (m, 1F), 3.57 (br dd, J=4.04, 12.75 Hz, 1H), 3.40
(br d. J=11.20 Hz, 1H), 3.08-3.27 (m, 2H), 1.92-
218 {m, 2H)
7.75-7.84 (m, 2H), 7.39-7.49 (m, 1H), 7.31 (d,
J=8.50 Hz, 2H), 7.15-7.21 (m, 1H), 7.11 (dt,
173 | 400MHz | J=1.35, 7.52 Hz, 1H), 7.02-7.07 (m, 1H), 5.44 (s, N N
MeOD | 2H), 4.26-4.48 (m, 1H), 3.33-3.44 (m. 2H), 2.90-
3.09 (m, 2H). 2.80 (dd, /=8.71, 12.44 Hz, 1H),
2 00-2.16 (m, 1H), 1.70-1 87 (m, 2H)
7.75-7.83 (m. 2H), 7.52-7.58 (m, 1H), 7.33-7.47 Pb“fm*“"x
174 | 400MHz | (m, SH), 5.68-5.89 (m, 2H), 4.00-4.23 (m, 4H), a (‘eﬂuiiieQ
MeOD | 3.42-3.65 (m, 2H), 2.48-2.64 (m, 1H), 2.24-2.47 559 MoOt
(m, 1H) 'Peaki ‘/
7.76-7.82 (m, 2H), 7.52-7.57 (. 1H), 7.32-7.46 P hm‘;"m,@“"”‘
175 | 400MHz | (m, 5H), 5.68-5.88 (m, 2H), 4.01-4.17 (m, 4H), 5 Cena}ﬁe_z
MeOD | 3.44-3.65 (m, 2H). 2.50-2.63 (m, 1H), 2.26-2.47 2500 MO
(m, 1H) " Peak 2
7.75-7.82 (m, 2H), 7.50-7.53 (o, 1H), 7.39-7 46 Chiralpak
o (my 3HD, 7.33-7.37 (m, 2H), 5.65-5.86 (m, 2H), AD-H. 30%
176 43?%%" 4.08 (dt, J=7.05, 9.74 Hz. 1H). 3.91-4.01 (m, 2H), B MeOH w/
Ve 378 (dd, F=1.14, 10.26 Hz, 1H). 3.22 (d. J=2.28 0.2% DEA,
Hz, 2H), 2.08-2.28 (m, 2H) Peak |
774783 (m, 2H). 7.50-7.55 (m, 1H), 7.38-7.48 Chiralpak
| aoonm, | @ 3D, 731738 (o, 2H), 5.66-5.86 (m, 2H), AD-H, 30%
177 MoOD | 408 (d7=6.95, 9.80 Hy, 1H), 3.89-4.01 (m, 2H). B MeOH w/
379 (dd, J=1.14, 10.26 Hz, 1H), 3.23 (d, J=2.70 0.2% DEA,
Hz, 2H), 2.11-2.33 (m. 2H) Peak 2
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
7.66-7.74 (m, 2H), 7.36-7.44 (m, [H), 7.29 (d,
J=8.71 Hz, 2H), 7.00-7.16 (m, 3H), 5.48-555 (m,
N 2H), 3.68 (dd, J=7.15,9.64 Hz, 1H), 3.59 (dd.
178 43?%%" J=6.12, 7.98 Hz, 2H), 2.70 (d. J=7.26 Hz, 2H). - -
e 2.31-2.43 (m, 1H), 2.12 (dd, }=6.01, 12.23 Hz,
tH), 1.70 (dd. 1=8.29, 12.44 Hz, 11}, 1.25-1.34
{(m, 1H)
770 (d, /=R.50 Hz, 2H), 7.36-7.43 (m, 1H), 7.29
| (@, =871 Hu, 2H), 6.99-7.17 (m, 3H), 5.46-5.59
179 43,?%%’ (m, 2H), 3.68 (dd, j’=7‘26, 9.54(}1;;, 1H), 3.54-3.64 - -
¢ (m. 2H), 2.69 (d. J=7.26 Hz, 2H), 2.31-2 43 (m,
LH), 2.12 (d. J=6.01 Hz, 1H), 1.61-1.78 (m. 1H)
8.39 (brs, 3H), 7.87 (d, J=8.29 Hyz, 2H), 7.53-7.62
(m. 1H). 7.50 (d. 1=8.29 Hz, 2H), 7.27-7.36 (m,
400MHz | 1H), 7.22-7.26 (ra, 2H). 5.53-5.75 (m, 2H), 3.86-
130 de- 4.00 (m, 1H), 3.41-3.65 (m, 3H), 3.28-3.36 (m, - -
DMSO | 1H), 3.00-3.17 (m, 2H), 1.89-2.09 (m. 2H). 1.51
(br dd, J=3.01, 12.96 Hz, 1H), 1.00 (d, J=6.63 Hz,
3H)
8.12-8.25 (m, 3H), 7.83 (d, J=8.29 Hz, 2H), 7.48-
L 756 (m, 1H), 7.35-7.40 (m, 2H), 7.10-7.26 (m,
181 40(?@‘ 3H), 5.49 (br d, J=1.66 Hz, 2H), 3.74-3.87 (m, B _
DM@% 1H), 3.39 (br d, J=12.65 Hz, 1H). 2.92-3.13 (m,
A 3H), 1.64-1.82 (m, 2H), 1.32-1.47 (m, 1H), 1.04
(d, }=6.22 Hz, 3H)
8.12 (br d. J=1.24 Hz, 3H), 7.83 (d, ]=8.50 H,
2H). 7.48-7.58 (m, 1H), 7.31-7.40 (m, 2H), 7.17-
400MHz | 7.25 (m, 2H). 7.07-7.17 (m, LH), 5.47 (d, J=1.66
182 de- Hz, 2H), 3.79 (br d. 1=9.74 Hz, 1H). 3.38 (br d, - -
DMSO | J=12.85 Hz, 1H), 2.89-3.18 (rn, 3H). 1.58-1.85 (m,
2H), 1.40 (br d, J=11.40 Hz, 1H), 1.04 (d. J=6.22
Hz, 3H)
7.66-7.75 (m, 2H), 7.39-7.47 (m, 1H), 7.27 (4, Chiralpak
J=8.50 Hz, 2H). 7.03-7.20 (m, 3H), 5.44-5.51 (m, ADLH. 20%
183 | 400MHz | 2H), 3.76 (d, }=9.33 Hz, 1H), 3.52-3.69 (m, 3H), - MeOH wf
MeOD | 2.90-3.00 (rn, TH), 2.80 (d, J=13.48 Hz, 1H), 1.49- 0.9% DEA
1.58 (m, 1H), 0.84-0.95 (m, 1H), 0.69-0.79 (m, e 1
TH), 0.53 (1, J1=4.56 He, 1H)
7.65-7.75 (m, 2H), 7.37-7.45 (m, 1H), 7.27 d, Chiralpak
J=8.29 Hz, 2H), 7.00-7.19 (m, 3H), 5.48 (s, 2H), AD-H. 20%
184 | 400MHz | 376 (d, J=933 Hz, 1H), 3.51-3.67 (m. 3H), 2.94 . MO v/
MeOD (brd, J=13.48 Hz, 1H), 2.81 (s, 1H), 1.53 (id, 0.9% DEA
J=3.81, 7.93 He, 1H), 0.74 (dd. J=5.18, 7.88 Hz, ek 3
1H), 0.52 (¢, =435 Hz, 1H)

1

-

1
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. SFC {somer
Ej" si ngm IFNMR Data (5 ppm) ng;;z?m Separation
: Conditions
770 (d. J=8.30 Hz. 2H). 7.38-7.44 (m, 11, 7.31
(d, }=8.29 Hz, 2H), 6.82 (dd. }=2.28, 8.71 Hz. e
0OMH, | D 6.71 (&, F=2.28 Ha, 1H), 5,40 (s, 2H), 3.38- Q;ﬁff‘?;af; I%;
185 MeOD 346 (o, 1H), 3.21 (d, J=4.17. 11.97 Hz, 1H), F o oy Z
e 2.88-2.99 (m, 2H), 2.79 (dd, J=8.91, 11 61 Hz. 0.2% DEA,
1H), 1.90-2.01 (m, 1), 1.76-1.87 (m, 1¥1), 1.60- peak |
1.73 G, 1H), 1.28-1 40 (in, 1H)
769 (d, 1=8.29 Hz, 24y, 7.27-7.34 (m, 2H), 7.07
(d, J=2.49 Hz, 1H), 7.00 (d, J=8.71 Hz, 1H), 6.75 .
| soone, | (@4 T=2.49, 871 Hz, 1H), 337 (s, 2H), 3.42-3.50 %ﬁf/aig;fi If;
186 | UM (. TH), 3.26 (or d, J=12.23 Hz, 1H), 2.89-3.02 F SR
MeOD (m, 2H), 2.81 (dd, J=8.91, 11.61 Hz, 1H), 1.93- - gE;A”
2.01 (m. 1H), 1.76-1.86 (m, 1H), 1.59-1.75 (m, peas -
1H), 1.28-1.41 (m, 1H)
9.05-9.1% (m, 2H), 7.39-7.56 (o, 1H), 6.86-7.12
X (o, 2H), 5.51-5.68 (m, 2H), 4.40-4.67 (m, 1H), e
442 Soﬁf“z 3.60-3.71 (m, 1H), 3.46-3.36 (m, 1H), 3.28 (dd. 5 éé]f;?iﬁfgﬁ
oG | F=423, 8B40 Ha, [H), 3.07-3.16 (m, 1H), 3.02 (dd, i P A Bosk 1
$=9.43, 12.34 Hz, 1H), 2.17-2.28 (m, 1H), 1.83- A
1.98 (n, 1H)
9.06-9.17 (m. 2H). 7.12-7.23 (o, 2HY. 6.84-6.93
500MHz | (m, 1H), 5.57-5.67 (m., 2H). 4.36-4.57 (m, LH), Chiralpak
3| g, 3.58-3.69 (m, 1H), 3.48-3.55 (o, 1H), 3.09-3.19 B OD-H, 15%
MeOH | (m, 2H), 2.98 (dd. }=8.82, 12.46 Hz. IH). 2.18- IPA, Peak 2
227 (m. 1H). 1.81-1.96 (m, 1)
47 (s, 2H), 7.39-7.51 (m, 1H), 7.00 (ad. }=2.34,
soomi, | 882 He, 1H), 695 (dad, J=2.47, 8.76, 980 Ha, Chiralpak
saq| gl | 1H).5.36-5.51 (n. 2H). 4.60-4.80 (m, 1H), 3.89- 5 OD-H. 13%
Mobi | 3:99 (m,3H),3.77-3.89 (m, 1), 3.61-3.71 (m, MeOH, Peak
1H), 3.57 (br dd, J=4.28. 8.95 Hz. 1H). 3.07-3.20 i
(m, 2H), 2.20-2.36 (m, 1H), 1.91-2.06 (m, 1F)
737-7.42 (m, 1H), 6.71-6.87 (m, 2H), 5.06-3.16
S00MHz | (m, 2H), 4.47-4.61 (m, 1H). 4.14-4.29 (m, 2H), Chiralpak IC,
443 - 3.77-3.85 (m, 3H). 3.48-3.55 (m, 1H). 3.02-3.09 B 20% McOH,
MeOH | (m, 1H), 2.94-3.00 (m, 1H), 2.17-2.25 (m, {H), Peak 1
191-2.01 (m, 1H)
839849 (m, 2H). 7.10-7.24 (ma, 2H), 6.77-6.93
sooMH, | (0 1D, 5.34:3 49 (m. 2H), 435457 (m, 1H), Chiralpak
a6 7 4 370 (did, =1.82, 4.17, 12.42 Hz, 1H), 3.51-3.60 a OD-H, 15%
NoOH @, 1H), 3.13-3.23 (in, 2H), 3.01 (dd. }=8.82, MeOH, Peak
12.46 Hz, 1), 2.14-2.28 (m, {H), 1.78-1.99 (m, 2
1H)
SOOMH, | 72677 43 (m, 2H), 5.07-3.23 (m. 2H), 442459
47| g | 1H), 412424 (m, 1H), 3.61-3.70 (m. 1H), ~ ~
MO | 344-3.56 (m, 1H). 3.19-3.27 (m, 1H), 2.99-3.11
(o, VH), 2.12-2.27 (m, 1H), 1.86-1.99 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
7.37-7.40 (m, 1H), 6.79-6.87 (m, 2H), 5.03 (s, Chiralpak
| S00MHz | 2H), 4.47-4.57 (m, 1H), 4.38-4.61 (m, 2H), 3.83 - oy
448 ds- (s, 3, 3.47-3.57 (m. 2H), 3.23 (s, 3H), 3.05-3.11 B ﬁ’%g ;j;;’i“(
MeOH | (m. 1H). 3.03 (s, 3H), 2.96 (br dd. J=8.95, 12.07 ¢ ; “a
Hy. TH). 2.15-2.28 (s, 2H), 1.87-2.08 (m, 3H
7.37-7.42 (m, 1H), 6.71-6.87 (m, 2H), 5.06-5.16
SO0MHz | (m. 2H). 4.47-4.61 (m, 1H), 4.14-4.29 (m, 2H), Chiralpak IC,
449 ds- 3.77-3.85 (m, 3H), 3.48-3.55 (m, 1H), 3.02-3.09 B 15% MeOH,
MeOH (m, 1H), 2.94-3.00 (m, 1H). 2.17-2.25 (m, LHD), Peak 2
1.91-2.01 (m, 1H)
711 (d. I=8.82 Hz, 1H). 7.05 (d, }=2.34 Hz, 1H),
S00MHz 6.80-6.85 (m, 1H), 5.01 (s, 2H), 4.44-4.58 (m, Chiralpak
450 | g, | LH).3.82¢s 3H). 3.53:3.60 (m, 1H), 3.41-3.47 5 OD-H, 15%
Megor | (2D, 3.21 (5, 3H), 3.07-3.14 m, 1H), 3.02 (s, MeOH, Peak
3H). 2.93-2.99 (ra, 1H). 2.18-2.28 (m, 1H), 1.91- 2
2.03 (m, 1H)
895 (d, J=1.48 Hz, 1H), 8.30 (dd, J=2.10, .23
c0oMHy, | F% TR, 741 (1d, /=455, 880 Hy, 2H). 7.09 (@4,
451 | paiso. | J72419.19 Hz, 1H), 692 (1, J=9.42 Hz, 1H), 3 5
] 549 (s, 2H), 3.40 (br s, 1H), 3.24-3.36 (m, 3H),
6 3.17 (s, 1H). 2.86-2.98 (m, 2H). 2.60-2.75 (m,
2H), 1.89-2.04 (m, 1H), 1.26-1 43 (m, 1H)
8.94 (d. /=140 Hz, 1H), 8.29 (dd. J=2.14, 8.21
Hz, 1H), 7.37 (d, J=8.17 Hz, 1H), 6.69 (dd,
| 600MHz | J=2.26, 8.88 Hz, 1H). 6.59 (dd, J=2.22, 12.18 Hz,
4532 DMSO - | 1H), 5.48 (s, 21D, 4.25-4.38 (m, 1H), 3.89 (s, 3H), . .
ds 3.22-3.29 (m, 1H), 2.84-2.98 (m, 2H), 2.62-2.76
(m. 1H), 1.99-2.07 (m, 1H), 1.79 (br s, 1H), 1.64~
1.76 (m, 1H)
8.90 (s, 1H), 8.34 (dd, J=2.14. 8.21 Hz, 1H), 7.90
| (d, J=8.10 Hz, 1H), 7.64 (d, J=8.35 Hz, 1H), 7.61 .
453 gﬁzg{’ (d, J=8.06 Hz, 1H), 5.64 (s, 2H), 4.30-4.44 (m, 5 zf})mfi;? "
i 1H), 3.59-3.68 (m, 2H), 3.13-3.28 (m, 1H). 2.77- A ek 1
6 2.90 (m, 2H). 1.99-2.08 (m, 1H), 1.57-1.70 (m, P
1H)
891 (s, 2H). 7.40 (dd, J=4.90, 8.64 Hz, 1H). 7.11
| 600MHz | (dd,J=2.49, 9.26 Hz, 1H), 6.91 (ddd, J=2.57, 8.68, Chiralpak
434 | DMSO -~ | 10.08 He, 1H), 5.45-5.52 (m, 2H), 3.27-3.29 (m, B AD-H, 25%
ds 3H). 2.86-2.97 (m, 2H), 2.61-2.71 (m, 2H), 1.96- IPA, peak 1
2.05 (m, 1H), 1.58 (br s, 2H). 1.31-1.48 (m, 1H)
747 (d, J=1.82 Hz. 1H). 7.35 (d. J=%.30 Hz, 1H).
sooMHy | 22 (4 J=175, 837 Ha, 1H). 4.75 (s, 2H), 4.24-
455 | pvso. | 431 (m 2H). 3.95 (. J=7.66 Hz, 2H). 3.33-3.38 B .
P (m, 1H), 2.97-3.06 (m. 2H), 2.80 (dd. /=8 30,
6 12.59 Hz, 1H), 2.36 (s, 1H}. 2.29 (quin, J=7.62
Hz, 2H). 2.08-2.17 (m, 1H), 1.74-1.94 (m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
891 (s, 2H), 7.22 (dd, J=2.41. 9.81 Hz, 1H), 7.14
oML, | (@47=4.79, 8.68 Hz. 1H), 6.85 (ddd, J=2.49. 870,
456 | paiso . | 991 He, [H 5.49 (d.J=2.10 Hz, 2H), 336-3.43 N B
4 (m, 2H), 3.28-3.30 (m, 3H), 2.90-2.99 (m, 1H),
6 2.66-2.72 (m, 2H), 1.98-2.06 (m, 1H), 1.62 (br s,
1H), 1.33-1.42 (m, 1H)
7.38-7.43 (m, 1H), 7.12 (dd. J=2.49, 9.26 Hz, 1H),
| 600MHz | 6.90-6.96 (m, 1H), 5.07-5.16 (m, 2H), 4.23-4.50 Chiralpak
37 DMSO -~ | (m, 1H), 4.23 (g, J=9.45 Hz, 1H), 3.21-3.29 (m, B AD-H, 25%
ds 3H). 2.93-3.01 (m, 3H), 2.72-2.81 (m, 1H), 1.96- IPA, peak 1
2.12 (m, 1H), 1.72-1.90 (m, 3H)
8.93 (dd. J=0.66, 2.06 Hz, 1H), .34 (dd, J=2.14,
o | 821 Hz, 1H), 7.72(d, J=8.10 Hz, 1H). 7.61 (d, e
458 gﬁiglj J=8.56 Hz, 1F1), 7.49 (@, J=8.10 Hz, 1H), 5.66 (4, s A%_‘g‘igf;)
) J=1.71 Hz, 2H), 4.32-4.43 (m, 1H), 3.50-3.64 (m, DA ok 1
6 2H), 3.15-3.28 (m, 1H), 2.85-2.94 (m, 2H), 2.04- - prak
2.12 (m, 1H), 1.66-1.77 (m, 1H)
766 (s, 1H), 7.57 (d, J=8.25 Hz, 1H), 7.41 (dd.
J=1.25,833 Hz, 1H), 5.11-5.21 (m, 2H),
00MHz | 48449 (. 1H), 3.63-3.72 (m, 2H), 3.61 (1d, Chiralpak
459 | SO | =4 74.9.75 Hz, 4H). 3.44-3 53 (m, 2H), 3.34- . ADLH. 25%
P 3.41 (m, 1H), 3.17 (d, J=4.90 Hz, 1H), 3.09 (ddd, PA. venk 1
6 J=2.84,9.48, 12.59 Hz, 1H), 2.95-3.05 (m, 1H), . Pe
2.86 (dd, /=8.06, 12.65 Hz, 1H), 2.09-2.19 (m,
{H), 1.75-1.93 (m. 1H)
723 (d, J=9.81 Hz, 1H), 7.16-7.20 (m, 1H). 6.92
600MHy, | (b/78:84 Hz TH), 5.08-5.17 (m, 2H), 4.32-4.51 Chiralpak
460 | pyiso.. | (ne 1H). 423 (q.7=9.55 Hz, 2H), 3.34-3.39 (m, B AD-HL 25%
i 1H), 3.25-3.30 (m, 4H), 2.93-3.05 (m, 2H). 2.74- IPA ronk 3
6 2.85 (m, 1H), 2.03-2.13 (m, 1H), 1.71-1.89 (m, » peat 2
1H)
739 (d, J=8.41 He, 1H), 7.33 (d, J=2.02 Hz, 1H),
600MHz | 7.09 (dd, J=2.10, 841 Hz, 1H), 4.94-5.05 (n, 2H), Chiralpak
461 | DMSO - | 4.70-4.84 (m, 1H), 3.14-3.28 (mn, 2H). 3.10-3.13 B AD-H, 25%
ds (m, 6H), 2.91-3.06 (m, 2H), 2.89 (s. 1H). 1.87- IPA, peak 1
2.05 (m, 1H), 1.68 (brs, 1HD)
8.42 (br s, 2H). 7.44-7.48 (m, 1 H), 7.20 (dd,
J=2.37.9.23 Hz, LI, 6.99 (1, =9.27 Hz, 1H),
600MHz | 5.10-5.21 (m, 2H), 5.04-5.10 (m, [H), 4.36-4.55 Chiralpak
462 DMSO— | (m. 1H), 4.23 (q,J=9.52 Hz, 2H), 3.78 (br s, 1H), B AD-H, 25%
d 3.48 (br dd. J=4.01, 12.42 Hz, 1H), 3.26-3.34 (m, IPA, peak 1
1H), 3.02-3.17 (o, 2H), 2.99 (s, 1H), 2.51-2.65
(ra, 1H), 1.95-2.12 (m, 2H)
8.95 (d.J=1.32 Hz, 1H), 8.30 (dd..J=2.10, 8.17
oM, | H TH), 7.38-7.45 (m, 2H), 7.07 (dd. J=2.49,9.19
463 | pvso . | H7 TH), 6.92 (ddd, /=257, 8.66, 10.10 He, 1H), N N
Ty §.47-5.57 (m, 2H), 3.24-3.31 (m, 3H), 3.13-3.23
6 (m, 2H), 2.99-3.10 (m, 2H), 2.89-2.98 (m. 2H),
1.75-1.89 (m, 1H), 1.53-1.67 (m, 1H).
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
8.44 (brs, 2H), 7.74 (s. 1H). 7.62 (d, J=8.33 Hz,
1H), 7.46 (d. J=8.21 Hz, 1H), 5.14-5.24 (m, 2H).
6DOMHz | 4.88 (dt, J=4.87, 9.32 Hz, 1H), 4.69-4.83 (m, 1H), Chiralpak
464 | DMSO - | 4.42-4.55 (m, 1H). 3.73-3.83 (m, 1H), 3.69 (br d, B AD-H, 25%
ds J=4.36 Hz, 3H), 3.57-3.65 (m, 4H), 3.37-3.56 (m, IPA. peak 1
3H), 2.99-3.17 (m, 2H), 2.24 (br ¢, J=9.46 Hz, 1H),
1.83-1.92 (m. 1H)
8.73 (br s. 2H). 7.46-7.50 (m, 1H), 7.21-7.23 (m,
| 600MHz | 1H), 6.98-7.02 (m, 1H), 5.17-5.22 (m, 1H), 436~ Chiralpak
465 DMSO - | 453 (m, 1H), 4.13-4.32 (m. 2H). 3.95-4.13 (m. B AD-H, 25%
de 2H), 3.64 (br d, J=12.53 Hz. 1H), 3.25-3.34 (m, PA, peak 1
3H), 3.09-3.15 (m. 1H), 2.52-2.65 (m, 3H)
838 (br s, 2H). 7.23-7.30 (m, 1), 6.99 (t, J=9.27
Hz. 1H). 5.05-5.21 (m, 2H), 4.49 (g, J=8.93 Hz N
466 g%g? 1H). 4.23 (q. J=9.52 Hz, 2H). 3.79 (br s, 11, 5 g;‘gigf};
3.44-3.66 (m, 1H), 3.30-3.37 (m, 1H), 3.28 (s, et
d 342,00 (. ). (m, 1H), i {PA, peak |
6 2H), 3.06-3.18 (m, 1H), 2.52-2.55 (m. 3H), 1.93- :
2.11 {m. 1H)
8.91 (5. 2H), 7.40 (dd, J=4.87, 8.68 Hz, 1H). 7.07
N (dd, J=2.53, 9.30 Hz, 1H), 6.91 (ddd, J=2.53, 8.62, s
467 ;’ﬁs\gi 10.10 Hz, 1H), 5.46-5.57 (m, 2H), 3.25-3.31 (m. 5 Afé”?i”fﬁ "
Ty 3H), 3.12-3.22 (i, 1H), 2.90-3.08 (m. 4H). 1.84 - A ook 1
¢ (dtd, J=3.58, 7.67. 13.31 Hz, 1H), 1.49-1.64 (m. P
1H), 1.40 (brs. 1H)
SEC:
747 (d, J=8.56 Hz, 1H), 7.31 (s, 1H), 7.06 (dd. Clisalpak
| 600MHz J=1.21, 8.60 Hz, 1H), 4.97-5.07 (m, 2H), AD-H
468 | DMSO -~ | 4.34-4.45 (m, 1H), 3.32 (s, 1H), 3.12 (s, 3H), 2.95- B analytical
de 3.09 (m. 2H), 2.89 (s, 3H), 2.76-2.85 (i, 1H), cobumn, 15%
2.06-2.15 (m, tH), 1.72-1.89 (m, 2H) racthanol with
0.2% DEA
9.07 (br s, 2H), 7.44-7.48 (m, 1H), 7.21 (dd,
J=2.57.9.26 Hz, 1H), 6.96-7.03 (m, 1H), 5.06-
600MHz | 5.19 (m, 2H), 4.92 — 5.03 (m. 1H), 4.23 (q. /=9.58
469 | DMSC -~ | Hz 2H). 3.56-3.86 (m, 2H), 3.46 (br s, 1H), 3.29 - -
ds (s, 3H), 3.11 (br dd, /=9.89, 12.61 Hz, 1H), 2.92-
3.04 (m, 1H), 2.68 (br s, 3H), 2.16-2.25 (m, 1H),
1.82-1.95 (m, 1H)
7.58 (d.J=1.82 Hz. 1H), 7.17-7.24 (m. 2H). 4.70- Gre
oo L AT7 (m, 2H), 4.46-4.35 (m, 1H), 4.21-4.29 (m, T
£70 gﬁggﬁ 2H), 3.94 (1, J=7.72 Hz, 2H), 333-3.41 (m, 2H), 5 Cha A K,
. 2.97-3.08 (m, 2H), 2.82 (dd, J=8.30, 12.59 Hz, ethanl
1H), 2.28 {quin, J=7.72 Hz, 2H), 2.14 (ddd. oeal 3
J=4.61. 8.66, 17.09 Hz, 1H), 1.73-1.88 (m, 1H) reh <
744 (d, J=2.02 Hz, 1H). 7.19 (d, J=8.49 Hz. [H). SFC:
600MHz | 7.07 (dd. J=2.02, 8.41 Hz, 1H), 4.93-5.04 (m, 2H), Chivalpak 10,
71| DMSO ~ | 4.79-4.84 (m. 1H), 4.70-4.76 (s, 1H), 3.10-3.23 B 3%
ds (m, 6H), 2.94-3.10 (m, 2H), 2.88 (s, ZH), 1.86- methanol
205 (m, 1H), 1.75 (brs, 1H) Peak 2

175
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Fx Freq Separvation SFC Lsomer
e . THNMR Data (6 ppm) o | Separation
#. | Solvent Stage N
Conditions
7.21(d. J=9.28 Hz. 1H), 6.96-7.03 (m. 2H). 5.09-
s00MiT, | 5017 (0 2H), 417-4.40 (n, 1H), 3.39-3.56 (.
472 | pyiso . | 1D, 3.13-3.25 (m, 2H), 3.00 (s, 1H). 2.89 (br , N B
1 J=10.63 Hz, 1H), 2.52-2.55 (m. 2H). 2. 3'; z 46 (m,
5 2H), 1.92-2.00 (m, 2H), 1.73-1.86 (m, 1H), 1.19-
1.29 (m, 1H),
774 (s, 1H). 7.37-7.46 (m, 2H), 5.08-5.18 (m,
600MHz | 2H), 4.36-4.50 (. 1H), 3.56-3.72 (m, 6H), 3.42- SFC: IC, 15%
473 | DMSO~ | 3.54 (m. 2H), 3.35-3.41 (m, 2H), 2.98-3.11 (m, B methanol
de 2H). 2.85 (dd, J=8.17, 12.61 Hz, 1H), 2.03-2.19 Peak 2
(m. 1H), 1.75-1.91 (m. 1H)
SFC:
739 (s, 1H), 7.26 (d, J=8.56 Hz, 110, 7.05 (d, ”,f;ji;f“
G0OMHz | J=8.79 Hz, 1H), 4.98-5.11 (m, 2H). 3.35-3.41 (m, S
474 | DMSO - | 1H). 3.11-3.17 . 3H), 2.96-3.10 (m, 2T, 2.89 B “‘”‘m{f}
de (s, 3H), 2.77-2.86 (m, 1H), 2.07-2.17 (m, 1F), }:‘:;ﬁfﬁg i
1.73-1.90 (m, 3H) 050 IR A
P‘,aL 2
740 (s, LH), 7.29 (d. J=8.64 Hz, 1H), 7.06 (d,
OO, | #=3:63 Ha. 1H), 4.98-5.12 (m, 2H), 4.37-4.48 (m, Chisaical O
475 | Daaso | LD, 3.56-3.71 (m, SH), 3.41-3.54 (m. 2H), 3.37- 5 et
de 341 (m, 1H), 3.12-3.26 (m, 2H), 2.93-3.09 (m, Poak 2
2H), 2.79-2.90 (m, 1H), 2.05-2.22 (m, 1H), 1.75- e
1.87 (m, 1H)
8.90 (s, 1H), 8.27 (dd, J=2.10, 8.25 Hz, 1H), 7.30
(d.J=8.33 Hz. 1H), 6.87 (dd. J=2.18, 9.34 Hz,
| 600MHz | 1HD), 6.57 (dd, J=2.18, 11.91 Hz, 1H), 5.48-5.56 ,
476 | DMSO ~ | (m, 2H), 437 4.45(m, 1H), 3.55 (s, 3H). 3.38-3.48 B AD-H, 25%
ds (m, 2H), 3.17 (s, 1H), 2.96-3.06 (m, 2H), 2.81 (dd, methanol
J=8.91. 12,57 Hz, 1H), 2.01-2.11 (m, 1H), 1.63- Peati ]
1.80 (m, 1H)
8.91 (s, 2H), 7.22 (dd. J=2.49, 9.81 Hz, 1H), 7.10 ::smfi;{ésm
600MHz | (dd, J=4.75, 8.72 Hz, 1H), 6.84 (ddd. J=2.49, 8.70, e
477 | DMSO - | 9.91 Hz, 1H), 5.46-5.58 (m, 2H), 3.26-3.31 (m, . Colltasn.
q 3H). 2.98-3.24 (m, 4H), 2.93 (1d. J=3.28, 6.75 Hz, BN
6 1H), 1.86 (did, J=3.54, 7.61, 13.38 Hz, 1H), 1.58-
1.66 (o, TH), 1.40 (brs, 1H)
8.47 (br s, 2H), 7.78 (s, 1H), 7.44-7.50 (m, 2H).
5.09-5.23 (m, 2H), 4.80 - 4.85 (m, 1H), 3.72-3.84
600MHz | (m, 1H), 3.69 (br 4, J=4.52 Hz, 3H), 3.57-3.66 (i,
478 | DMSO -~ | 4H), 3.38-3.53 (m, 2H). 3.13 (br dd, J=10.32, B 159
ds 12.57 Hz. 1H), 3.05 (br t, J=11.60 Hz, 1H), 2.24 methanel.
(br t, J=9.54 Hz, 1H), 1.85-1.93 (m, 1H), 1.15-1.27 Peak?
{m, 1H)
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
7.26-7.29 (m, 1H), 7.25 (1, J=6.83 Hz, 1H), 6.99 (&, £ i a
GO00MHz | J=932 Hz, 1H), 5.03-5.21 (m, 2H), 4.87-5.01 {m, ="</UH:§§\;§<
479 | DMSO -~ | 1H), 4.23 (4, J=9.55 Hz, 2H), 3.69-3.79 (m. 1H), 5 s o 5
q 3.58 (di, J=4.36, 8.99 Hz, 1H), 3.27-3.30 (m, 3H), DR
0 3.06-3.14 (o, 1H), 2.97-3.03 (m, 2H). 2.65 (s, s
3H), 2.16-2.23 (m, 1), 1.81-1.95 (m, 11 oAt
8.23-831 (br g, 1H}, 6.90-7.33 (m, 3H), 5.13-5.26
SOOMH gniﬁsz 411-4.29 m, 1H). 3.82-3.91 G, 1H),
480 | pagsor | 363 (br d.J=9.19 He, 1H), 3.45-3.59 (m, 1H), B B
© 3.36 (td, J=8.29, 16.43 Hz, 1H), 3.28 (s, 3, 3.10-
¢ 3.23 (m, 1H), 2.52-2.55 (m, 1H), 2.34-2.47 (m,
iH)y, 0.97-1.19 (m, 3H)
7.28-7.39 (m, 1H), 7.05-7.16 (u, {H), 6.75-6.93
GOOMHy (1;1; 1/1—12,44.77-4‘93 (m, iil);é.(}8-4.53 (m, 1H),
481 | parso . | 402-432 (u, 1H), 3.32-3.32 (m, 2H), 3.21-3 30 3 ~
i (m, 1H). 2.76-2.93 (m, 1H), 2.53-2.70 (m, 1H),
6 1.68-1.86 (m, 1H), 1.45-1.63 (rn, 1H), 1.02-1.18
(m, FH), -0.05-0.15 (i, 1)
8.70 (br s, 2H), 7.26-7.32 (m, 1H). 7.02 (ddd, SFE with
H00MHz J=2.53, 8.86, 9.79 Hz, 1H), 5.15-5.24 (m, 1H), ("E}E}‘?-Eféi i';?i‘l?»
450 | DMSO— | 4.12-4.30 (m, 2H), 4.03-4.12 (m. 1H), 3.68 (br d, 5 Rty
de J=11.91 Hz, 5H), 3.26-3.40 (m, 3H), 3.11-3.18 (m, i K'WI‘Zﬂ’E"’E"K"‘i
¢ 1H). 2.65 (br s, 1H), 2.58-2.63 (m. 1H), 2.52-2.56 HLMae
T PeakZ
{(m, 4H)
8.70 (brs, 2H), 7.26-7.32 (m, 2H), 7.02 (ddd,
G00MHz | J=2.53,8.86,9.79 Hz, 1H), 5.15-5.24 (m, 2H),
483 | DMSO - | 4.12-430 (m, 2H), 4.03-4.12 (m, 2H), 3.68 (br d, B ;
de J=11.91 Hz, 2H), 3.26-3.40 (m, 4H), 3.11-3.18 (m, isopropanol.
1H), 2.65 (br s, 1H), 2.58-2.63 (m, 1H). Peakl
8.14 (brs, 2H), 7.22-7.27 (m, 2H), 7.11-7.19 (m, SFC:
600MHz | 1H), 5.03-5.15 (m, 2H), 4.23 (dq, /=3.35, 9.37 Hz, Chiralpalk 1€,
484 DMSO - | 1H). 3.58-3.69 (m, 2H), 3.27 (s, 3H), 3.15-3.23 B 25%
de (m, 2H), 2.96-3.03 (m, 2H), 2.85-2.93 (m, 1H), isopropanol,
1.79-2.00 (m, 1H), 1.55-1.61 (in, 1H) Peakl
SFC using an
8.14 (br s, 2H), 7.23-7.28 {m, 2H), 6.98 (1, J=9.21 Chisalpak 10
oo, | F7 1D, 303538 (m, 2H), 4.23 (q, J=9.47 Hz, 2525 o, 8
485 DMSO:—-- 2H3, 3,763~3.82 (m, er), 3.47 (brs, 1H), 3.29-3.42 B BUCEOn . &
ci (m, 1H), 3.28 (5, 2H), 2.97-3.11 (m, ZH), 2.87- mobile phase
¢ 2.96 (m, 1H), 2.52-2.55 (m, 4H), 2.14-2.31 (m, of 25%
EH}, 138-1.50 (m, 1H) 1opropancl
Peak 2
SR
8.23 (brs, 2H), 7.15-7.28 {m, 1H), 6.98-7.14 (m, Chiralpak
| 600MHz | 2H), 6.78-6.91 (m, 1H), 5.09-5.28 (m, 1H), 4.16- ADH
486 | DMSO- | 4.29 (m. 1H). 3.50-3.89 (m, 3H), 3.40-3.49 (m, B anabytical
de 1H), 3.26-3.30 (m, 2H), 2.54 (s, 2H), 2.15-2.33 colwna, 25%

(m, 1H)

180PTOPERG

Peakl
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. SFC isomer
Ex. | Freq., IFNMR Data (5 ppm) Separation | ‘g tion
#. | Solvent Stage N
Conditions
SR
23 (brs, 2H), 7.14-7 28 (m, 1H), 7.12 (br s, 1 H), Chiralpak
SOOMHZ 6.99 7.10 (m, 1H), 5.16-5.29 (m, 1H), 4.16-4.29 ADWH
487 | DMSO - | (m, 1H), 3.64-3.83 (m, 2H), 3.41 (br s, 2H), 3.37- B analytical
ds 339 (m, 1H), 3.26-3.29 (n, 2H). 2.52-2.55 (m, solown, 25%
2H), 2.15-233 (m, 1H) ISOPTGREnO
Peakl
736-7.43 (m, 16), 7.09 (dd. J=2.49, 934 He, 1H), ?\Ei %“‘““‘
600MHz 6.87-6.96 (m, 1H), 3.05-5.09 (m, 2H). WhelkoO 5.5
488 | pMSO — 4.17{4.28 (m, 2H), 3.73-3.79 (m, 1H), 3.71 {(br d 5 2435 s S
d J=3.11 He, 1H), 3.40-3.49 (m, 2H), 323-3.29 mx it
1H), 2.89-3.08 (m., 6H), 2.51-2.57 (m, 1H), 1.72- -
1.82 (m, 1H) Coni)
7.16-7.21 (m, 1H). 7.05 (dd, /=2.49, 9.42 Hz, 1H),
| soomnz 6.78-6.84 (m, 1H), 5.07-5.19 (m, 2H),
1 DMC?O' 4.20-4 46 (m, 2H), 3.52-3.65 (m, 2H), 3.40-3.51 - -
& (m, 2H), 3.26 (s, 3H), 3.07-3 .14(m {H), 1.87-
2.00 (m, 1HD), 1.62 (qd. J=6.18. 12.45 Hz, 1H)
7.16-7.21 (m, 1H), 7.05 (dd, J=2.49, 9.42 He, 1H),
00N 6.78-6.84 (m, 1H). 5.07-5.19 (m, 2H),
490 | prso. | 16431 (m, 2H).392 (br s, 1H), 3.77 (br s, 1H), B B
" 3.44-3.58 (m, 3H), 3.25-3.29 (m, 1H), 2.99 (s,
¢ TH), 2.52:2.55 (m, 1H), 2.28 (gd, J=7.20, 13.97
He, TH), 2.00 (br d, J=4.83 Hz, 1H)
7.17-7.23 (m, 1H), 7.08 (dd, /=2.49. 9.42 Hz, 1H),
N 6.79-6.89 (m, 1H), 5.07-3.21 (m. 2H), 4.16-
491 gﬁzgif 4.41(m, 2H), 3.39-3.58 (m. 2H), 3.14-3.27 (m, B N
y 2H), 2.94-3.03 (m, H)?éﬂ(brd}{a%Hi
° 2H), 2.52-2.57 (m, 1H), 2.27-2.34 {m. 1H), 1.95-
2.04 (m, 1H), 1.65 (qd, - .03, 12.28 Hz, 1H)
1.79 (br dd, J=8.64, 3.11 Hz, 1H) 1.84 (brs, 1H)
2.88 - 2.97 (m, 2H) 2.97 - 3.13 (m, 4H) 3.17 (s.
600MHz | 1H), 3.24 - 3.28 (m, 3H) 3.38 - 3.53 {m, 2H) 3.68 -
492 | DMSO - | 3.80 (ra, 2H) 4.17 - 4.28 (m, 2H) 4.48 (g, /=8.93 - -
do Hz, 1H) 5.00 (s, 1H) 5.07 (s, 1H) 6.87 - 6.94 (m,
TH) 7.15 (dd. J=8.68, 4.79 Hz, 1H) 7.18 - 7.25 (m,
1H)
1.65 - 1.82 (m, 2H) 1.84 (brs, 1H) 2.52 - 2.56 (m,
OOMLL, | FED 290 - 2.96 (m, 2H) 2.96 - 3.13 (m, 5H) 3.17
493 | pvso. | 1H)3.24-3.28 (m, 3H) 338 -3.53 (i, 3H) N N
i 3.69-3.79 (m, 2H) 4.09 (br s, 1H) 416 -4.29 (m,
’ 2H) 4.48 (g, J=9.16 Hz, 1H) 5.00 (s, 1H) 5.07 (s.
2H) 6.88 - 6.94 (o, 1H) 7.13 - 7.25 (m. 2H)

Scheme 9
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.,"> R'z
Qf“ NiBoc
i 025
i) N 6
N, ool /’““*\vg POCH t N d RF’S
A C P Q) mecrmcnneonneodBn E y i R ,}-—-N 5
Rish 7 i O R ~Cl R2
o THF LN L N :
N, 5 iPEEIN, DMSO NHEoe
or n-butanol
N
pN F
-
NHBoc

Intermediate  68:  tert-butyl  (BR,4R)-1-(6-cyano-1 H-benzo[d}jimidazol-2~yv)~4-fluoropiperidin-3-

yhcarbamate
NH; col ¢
“NH, THF

Step 1. Z-0x0-2,3-dihvdro-1 H-benzo{d]imidazole-S-carbonitrile

To a solution of 1 2-diamino-4-cyanobenzene (1.00 mL, 7.51 mmol) in tetrahyvdrofuran (5 mL) was added
I 1-carbonyidivmidazole (122 g 7.51 mmol). The reaction was stirred at ambient temperature for one
hour, concentrated, then triturated with water.  The brown precipitate was collected by vacuum filiration
to provide 2-ox0-2,3-dihy dro-1H-benzoldjimidazole-3-carbonitrile as a brown powder. MS (ESL pos. ion)

m/z; 160.2 [M+1]

Step 2. 2-chlore-1 H-benzodjimidazole-$-carbonitrile

To a suspension of 2-ox0-2 3-dihydro-1 H-benzofdjimidazole-S~carbonitrile XV, 1.19 g, 748 mmol, 1
equiv) in acetonitrile (3 mL) was added phosphorus(v) oxychlonide (1.398 mL, 14.95 mmol). The reaction
was stirred at 110 °C for 16 hours, then cooled 1o room temperature. It was diluted with acetonitrile and
then slowly added to a cold, rapidly -stirning beaker of saturated aqueous sodium bicarbonate (50 mL). The
mixiure was extracted with ethyl scetate, which was dried over anbydrous mageeshum subfate, filtered, and
concentrated to provide 2-chloro-1H-benzo{d imidazole-6-carbonitrile as a tan powder. (ES], pos. 1on) nvz:

178.2 [M+1]

F /’j\ N/i\
NHBoc l\ N
B R
q DMSO 130 C
H
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Step 3. tert-butyl ((3R4R}-1-(6-cyans-1 H-benzoldlimidazel-2-yi}-4-fluoropiperidin-3-yhcarbamate

{Intermediate 6)

N, N-ditsopropylethylamine (3.93 mL, 22.52 mmol), 2-chloro-1H-benzofd]imidazole-6-carbonitrile (2 g,
11.26 mmoly, tert-buty L {3R 4R )-4-fluoropiperidin-3-y Dearbamate (2.95 g, 13.531 mmol), and 1-butanol (25
mk.) were combined 1 a flask and heated to 130 C for 4% hours. The mixture was concenirated, then loaded

onto a 125g Redilep ISCO cartndge, eluting wiht 0-4% MeOH i DCM to provide the ttle compound as a

PCT/US2018/056484

light brown foarn. (ESL pos. ion) mv/z: 360.2 [M+1]

The following intermediates were synthesized using a sequence analogous to thot described for intermediate

60 and general scheme 9 above:

Table 4. SnAr Intermediates prepared following Scheme 9

Int#

Structure

Compound Name

MS MH+

60

T H

tert-butyl (GR4R)-1-{6-cyano-1H-
benzo|dfimidazol-2-yD-4-fluoropiperidin-3-
ylxarbamate

360.2

61

NMeFio

{Sytert-butyl (3 -(1H-benzofd]imidazol-2-
yhpiperidin-3-yy(methvlcarbamate

C5-C

tert-butyl (3R 4R)-1-(4,6-difhuore-1H-
benzoldjimidazol-2-vD)-4-fluoropipendin-3-
ylxarbamate

tert-buty! 6-(4.6-diftuoro-1 H-
benzo|djimidazol-2-yhhexahydro-2H-
pyrido[4.3-b}{1.4]oxazine-4(3H)-
carboxylate

396.2

64

tert-butyl ((GR 4R)-1-(6-cyano-1H-
benzoldjimidazol-2-vD)-4-fluoropipendin-3-
yh{methvlicarbamate

Boci .
H
Fe, — N
o
N F
O

HBo:

tert-butyl (3R 4R)-4-fhuoro-~1-(6-flnoro-
1 H-benzo[djimidazol-2-yDpipendin-3-
ylcarbamate

66

{B)-tert-butyl (1-(6-chloro-1H-
benzoid imidazol-2-vi-4.4-
diftuoropiperidin-3-ycarbamate

3872

tert-butyl (3R, 4R)-1-(1H-
benzold]imidazol-2-v)-4-fluoropipenidin-3-
vhcarbamate

68

tert-buty! (3R 4R)-1-(5,6-difluoro-1H-
benzoldjimidazol-2-yD-4-flucropiperidin-3-
ylcarbamate

69

HN—~—Bog
F

foize

HN—Boc

tert-butyl ((3R,4R)~1-{6-chioro-1 H-
benzo{djimidazol-2-y)~4-fluoropiperidin-3-
vicarbamate

369.2

180
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Int#

Structure

Compound Name

MS MH+

70

{Ro-tert-buty! (1 -(4,6-diffuoro-1 H-
benzofd jimidazol-2-y1)~4,4-
diftuoropiperidin-3-yjcarbamate

389.2

71

(Sr-tert-butyl (3 -(1H-benzofd]jimidazol-2-
vhpiperidin-3-vlcarbamate

72

(Ry~tert-buty! (1-(1H-benzo{dimidazol-2-
yhpiperidin-3-ycarbamate

317.2

~3
(98]

{(R)-tert-butyi (1-(1H-benzo{djuaidazcl-2-
yi-4,4-difluoropiperidin-3-ylcarbamate

3532

74

tert-butyl (3R 45)-1-(6-cyano-1H-
benzo|dfimidazol-2-yD-4-fluoropiperidin-3-
ylxarbamate

360.2

~J
(]

fert-butyl (3R, 4R - 1-(6-dluoro- 1 H-
benzofd Jimidazol-2-y1)-4-hy droxypiperidin-

-~
Yo

3-yvhearbamate

3512

76

tert-butyl (3R 45)-1-(5,6-difluoro-1H-
benzoidlimidazol-2-vI)-4-flucropiperidin-3-
yDcarbamate

77

NHBog

tert-butvl (3R, 45)-4-fluoro-1-(6-
(trifluoromethy -1 Hobenzoldjimidazol-2-
yDpiperidin-3-yljcarbamate

78

7
N F
g
N /o

NHEoc

(R)-tert-buty! (1~(5,6-difluoro-1 H-
bewzoidiunidarol-2-v1)-4,4-
diftucropiperidin-3-y1)carbamate

389.2

79

¥
N,)—-—-N YerniF
N /

‘NHBac

tert-butyl ((3R,48)-1-(1H-
benzoldjimidazol-2-yD-4-flucropiperidin-3-
yijcarbamate

80

H
PR\
,}-—N - (OH
i i >

HN=Bog

tert-butyl (BR 45)-1-(6-fluoro-1H-
benzofd imidazol-2-v1}-4-hy droxypiperidin-
3-yDcarbamate

3512

30 :
Wy
N M <

HN—Boc

tert-butyl (GR 4R)-4-{luoro-1-(6-
{(trifluoromethy)-1H-imidazof4,5-
blpyridin-2-yhpiperidin-3-yhearbamate

404.2

F :2>___ NQ-—-:F

HN==BoC
G iN-Bo

tert-butyl (3R, 4R)-4-fluoro-1 -(6-fluoro-4-
methoxy - 1H-benzo|djimidazol-2-
vhpiperidin-3-vlcarbamate

3832

#3

S H

FaC N

N :
‘KZ N 4

HN—Boc

fert-butyl (3R, 4R -4-fluocro-1-(6-
{riflucromethyv])- i H-benzoldjumdazol-2-
vDpiperidin-3-vcarbamate

4032

181
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Int # Structure Compound MName MS MH+
NN tert-buty] (3R, 4R)-4-flucro-1-(6-fluoro-
84 m@m NQ’“’F iH-imidazo[4,5-blpyridin-2-yDipiperidin-3- 354.2
" o ylcarbamate
) Fa g N . (Ry-tert-buty! (4,4-difluoro-1-(6-fluoro- 1 H-
85 N:}'— NQ<;: benzofd imidarol-2-ylipiperidin-3- 3712
Lni—Boo vicarbamate

Scheme 18, Advancement of SnAr intermediates to final products

R4
4 4
Py RS R: A
AL 2A "‘A\,\ Ll \A
-~
j/ ® 4 34
“ e x A RS ) RS .
N R :
N R? X = 1, Br, OMs N ) TEA or Ml N s
# N R Cs:00; L NPPZ N R? PN R
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Example  187:  2«((3R,4R)-3-amino-4-fluoropiperidin-1-y)~1-((5-chloropyrimidin-2~y hmethy1)-1 H-

benzo{djimidazole-6-carboniirile

Ci
Ci
= ==
! N
N o] U/
N

H \(
Aop N OMs NC .
y h - D] g
/>-N F e M
o Cs,C05, MeCN

NHBoc WNHBoc NHBoc

Step 1. tert-butyl {((SR4R)-1-(1-({5-chloropyrimidin-2-yDmethyl}-6-cyaneo-1H-benzo|d]imidazol-2-
yviy-4-fluoropiperidin-3-yljcarbamate

Cesium carbonate (0.707 mg, 2.170 mmol), tert-butyl (3R, 4R)-1-(6-cyano-1H-benzofd]imidazol-2-y1)-4-
fluoropipendin-3-vDcarbamate (350 mg, 1.085 mmol), (5-chloropyrimidin-2-yDmethy! methanesulfonate
(290 mg, 1.302 mmol), and acetonitrile (10 mL) were combined in a vial and stirred overnight. The mixture
was poured 1nto water and extracted with DCM (3X}. The organics were combined. dried over Na2804,
filtered, and concentrated. The brown solid was dissolved in DCM, loaded onto a 20g plug of silica and

flushed with EtOAc (-4 column vohumes). The EtOAc was concentrated to provide tert-butyl (3R 4R)-1-
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{(1-((3-chloropyrimidin-2~y hmethyl)-0-cyano- 1 H-benzo[djimidazol-2-v [)-4-fluoropiperidin-3-
vhicarbamate and tert-butvi (3R 4R-1-(F - S-chioropyrimidin-2-vhmethy)-3-cvano-1H-
benzo{d jimidazol-2-y -4 -fhioropiperidin-3-vicarbamate as a mixture of isomers. The isomers were

separated vsing chiral SFC (Chiralcel AD, 25% IPA, peak I} (ESL pos. ion) m/z: 486.2 [M+1]

Boc Deprotection using TEA {(Procedure B)

N
S/
N
TEA, DCM
B NG N
N ‘.
NH,

Step 2. 2-{{3R,4R)-3-amino-4-fluoropiperidin-1-y-1-((S-chloropyrimidin-2-yhmethyl)- 1 H-

benzo{d]imidazole-6-carbonitrile (Example 187}

tort-Butyl {(3R4R)-1-(1-{(5-chloropyrimidin-2-y himethy}-6-cvano-1 H-benzofdimidazol-2-y1)-4-
fluoropiperidin-3-yDearbamate (150 mg, 0.309 mmol} was loaded into a vial. DCM 5 mL), then TFA (2
mi.) was added. After 1 bowr, the mixture was poured onto an SCX column, prewetted with methancl,
flushed with methanol, then cluted with methanolic ammoma, The residue was redissolved in MeCN/H0,
frozen, and lyophilized to provide the title compound as a white solid. 'H NMR (500 MHz, MeOD) &  8.80
(s, 2H), 7.65-7.69 (m, 1H), 7.54-7.61 (m, 1H), 749 (d, J=8.30 Hz, 1H), 5.57 (s, 2H), 4.42-4.60 (m, 1H),
3.72-3.80 (m, 1H), 3.64 (br d, I=13.23 He, 1H), 3.13-3.27 (m, 25D, 3.06 (dd, =921, 1239 He, 1H), 2.13-
227 (ra, 1H), 1LE8O-1.99 (i, 1H). (ESL pos. tony av/z: 386.2 [M+1]

Note: In some cases, the free base was redissolved in DCM, and HCI was added to crash out the HC salt.

This is noted in the table as a TFA deprotection, but HCI product.

Alternative Boc Deprotection with HCI (Procedure A)
Step 2. 2-((3R4R)-3-amino-4-fluoropiperidin-1-yh)-1-{((S-methoxypyrimidin-2-yDmethyh)-1H-

benzold]imidazole-6-carbonitrile hydrochioride (Example 242)

MeC,

e,

HCI, dioxane
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tert-Butyl ((3R,4R)-1-(6-cyano-1-((5-methoxypyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-yl)carbamate (69 mg) was dissolved in dioxane (2 mL), and 4 N HCI in dioxane (500
ul) was added. The reaction was stirred at ambient temperature overnight, then concentrated in vacuo to
provide the title compound as a white solid. . "H NMR (500 MHz, MeOD) 8 8.52 (s, 2H), 7.94 (s, 1H), 7.66-
7.74 (m, 2H), 5.54-5.67 (m, 2H), 4.77-4.93 (m, 1H), 4.21-4.30 (m, 1H), 4.01 (br d, J=12.98 Hz, 1H), 3.96
(s, 3H), 3.71-3.78 (m, 1H), 3.43-3.50 (m, 2H), 2.32-2.46 (m, 1H), 1.98-2.14 (m, 1H). (ESIL, pos. ion) m/z:
382.2 [M+1].

Note: HCI salt was sometimes free based using an aqueous work up or using ion exchange
chromatography. Isolation of salt or free base is specified in table.

The following compounds were made in a manner analogous to that outlined in Schemes 9 and 10:

— N
./
NJ§
N
N 4
NH,

Example 188: (3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-

yl)piperidin-3-amine was synthesized on 0.3 mmol scale following a sequence analogous to that described
"H NMR (500 MHz, MeOD) §
8.68-8.74 (s, 2H), 7.47-7.52 (m, 1H), 7.14-7.20 (m, 2H), 7.08-7.13 (m, 1H), 5.53 (s, 2H), 4.34-4.52 (m, 1H),
3.64 (dtd, J=1.95, 4.14, 12.36 Hz, 1H), 3.48-3.57 (m, 1H), 3.04-3.21 (m, 2H), 2.98 (dd, J=8.82, 12.20 Hz,
1H), 2.12-2.25 (m, 1H), 1.82-1.92 (m, 1H). (ESI, pos. ion) m/z: 345.2 [M+1].

above. The Boc deprotection was accomplished using the TFA procedure.

The following Examples were synthesized using a sequence analogous to that described for
examples 239-240 and general scheme 9-10 above:

Table 5. Compounds made following schemes 9-10

Ex SnAr Boc MS
’ Inter- Electrophile | Deprotection Structure Compound Name
# . MH+
mediate Procedure
o N 2-(2-((3R,4R)-3-amino-
S S G it
1871 60 NN B NG N 2yDmethyl)-1H- | 2500
\[ \©:N/>_ N/\:>—F benzo[d]imidazole-6-
OMs NH, carbonitrile
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Fx SnAr Boc MS
“ Inter- Electrophile | Deprotection Stracture Compound Name e
" | mediate Procedure
=
F
(3R, 4R)-4~fluoro-1-(1-
i = ({S-flucropyrigidia-2-
183 67 N N B yhmethyl-1H- 3452
benzold]imidazol-2-
- vhpipendin-3-amine
F ,
(3R,4R)-4-fhuoro-1-(1-
) : =% ((5-fluoropyridin-2-
189 67 N B vhmethy-1H- 344.2
benzo{djimidazol-2-
ol vhpiperidin-3-amine
F A 2-((3R_4R)-3-amino-4-
N Q fluoropipendin-1-yh-1-
N E Flyio i
190 ‘ ] - {(5-fluoropyridin-2- G
60 N Lo B NCw e ] Dmethy b1 H- 3690
N%“‘Q‘““ benzofdfimidazole-6-
cl N, carbonitrile
F P 2-({3R 4R)-3-amino-4-
s 4 fluoropipendin-1-y1j-1-
01 g P s N (G-fuoropyridin-2- | .o
' Nug# yDhmethyl)-1H- TR
benzofd]imidazole-3-
Cl carbonitrile
o 3RAR)-1-(1-((5-
(/L\}) bromopyrimidin-2-
192 . i vhmethyD-1H- 05§
67 Mo N B enzojdhimidazol-2-vi- 403.0
\[ ) 4-flucropiperidin-3-
e amine
Fal
CFy =N (3R.4R)~4-fluoro-1-(1-
(’J"*\ﬂ 8 ((5-
193 - ! . ’{) (triflnoromethy Dpyrimi | ..
67 NP B din-2-ylymethyh1H- | 00
\( \%— NQ"'F benro[d]imidazol-2-
cl F 4 PR .
ity yhpiperidin-3-amine
WeQ
§he b“‘ (3R 4R)-4-flnoro-1-(1-
r)\\\ﬂ \MJS {{5-methoxypyrimidin-
194 ¢y LR B R 2bmethy D-1H- | 357.2
s

yhpiperidin-3-amine
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Fx SnAr Boc MS
# ’ Inter- Electrophile | Deprotection Stracture Compound Name e
mediate Procedure
cl (BR4R)-1-(1 ({5~
r’l\*} chloropvrimidin-2-
55 § vDhmethy}-1H- -
v 67 Nzt B 'benzo{d}imida)zcl-z—yi)- 3618
\(OMS 4nﬂu0:ropiperi,din,~3n
aming
c - 2-((3R.4R)-3-amino-4-
r)“ﬁ Y Jé flucropiperidin-1-y1)-1-
¢ {{S~fluoropyrimidin-2-
196 60 Ni 2N B NC N « y])megfyﬁ)—lﬁ~ 370.0
\ch P%‘“C}““F benzofd]imidazole-6-
NH, carbonitrile
- N 2-((3R.4R)-3-amino-4-
KL*] Q fluoropiperidin-L-yhy-1-
¢ i (5-fluoropyrimidin-2-
197 60 LR B ] ( y])meg}yi)“m_ 370.0
tm NCP%"NQ“F benzo|d]imidazole-5-
N, carbonitrile
o N 2-((3R,4R)-3-amino-4~
s flucropiperidin-1-yi-1-
198 0 fﬂ/gﬁ N’S ((S-cyanopyrimidin-2- | .
ol NogN B AN ] yhmethyl-1H- 386.0
\i NCNI}M N(}"f benzofdjimidazole-5-
OMs Ny carbonitrile
NE
CN =N 2-({(3R_4R)-3-amino-4-
)\7 & 4 fluoropiperidin-L-y1)-1~
199 7 N; = B N ({5-chloropyrimidin-2- 170.0
- N AN . yhmethyD-1H- o
L\( p) NC><F benzoldlimidazole-5-
Br N % carbonitrile
M,
Br e 2-((3R 4R)-3-amino-4-
s fluoropiperidin-1-vi-i-
200 o fﬂ/)x\}? - N’S {(5-bromopyrimidin-2- 4y ¢
o N B TNGPN vhmethyl-1- | 20
\[ Nf'>'“ “D"’ benzofdjimidazole-6-
¢l i, carbonitrile
Br N 2-((3R.4R)-3-amnino-4-
v g fluoropiperidin-L-yhy-1-
201 6 !E//L\lj N'% {((5-bromopyrimdin-2- |
0 NogN B AXyp-N ylmethy-1H- 4320
\i . _,\j}}— N(}"r benzofdiimidazole-5-
cl e N, carbonitrile
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Fx SnAr Boc MS
# ’ Inter- Electrophile | Deprotection Stracture Compound Name e
mediate Procedure
NG
CN N 5-((2-((3R.AR)-3-
,H Mo 4 amino-~4-
N7 L
202 | g7 LA B % fuoropiperidin-l-yl)- 1 45,
= g e N 1H-benzo|d}imidazol-1-
] ;}””NO"”‘-'"‘ vhmethyl)pyrazing-2-
Br # N % carbonitrile
NH,
o INe 2-{(3R 48)-3-amino-4-
[)‘\} Z}\:}i ﬂuore;;i)iperidmn i 2’1)_ i-
3 , i {(5~chloropyrimidin-2- )
207 74 N N B o Doty 1H- 386.2
\{ benzofd inndazole-6-
OMs , carbonitrile
o N 2-((3R 45)-3~-amino-4-
[/L\} s fluoropiperidin-1-v1)-1-
204 74 '\xﬂ = B ngy ((5~chloropyrimidin-2- 1862
N - e yhmethy)-1H- oP
\i benzoldjimidazole-5-
O carbonitrile
¢ = (3R, 4R)-3-amino-1-(1-
X ¥ A {(5-chloropyrimidin-2-
203 75 L B b ] yDmethy )-6-fluorc-1H- | 377.0
7: 9= ymon| ~ benzofdimidazol-2-
e . N - vipiperidin-4-of
a
¢ = (3R, 4R)-3-amino-1-(1-
L % {(5-chloropyrimidin-2-
206 75 L B - yDmethy )-5-fluorc-1H- | 377.0
\E =i Ypmon| ~ bonzo]djimidazol-2-
OMs B N " yvhpiperidin-4-of
6-((2-(BRAR)3-
¢ = amino-4-
N r’L\?\j 54 hydroxypiperidin-1-y)-
207 75 LR B e 6-fluoro-1H- 3672
\E ,)-—NQ—@H bewzoidiumidazol-1-
OMs TN s, yhmethy Dnicotinonitril
¢
NG 6-((2-((3R 4R)-3-
¢ = anino-4-
f)“\ﬁ W hydroxypiperidin-1-yi}-
208 1 75 L B L 5-fluoro-1 H- 367.2
\[ ! Seon|  benzofd]imidazol-1-
OMs FUNFTN L yhmethyDnicotinonitril
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Fx SnAr Boc MS
# ’ Inter- Electrophile | Deprotection Stracture Compound Name e
mediate Procedure
o e (8)-1-(1((5-
50 E/§ \\N,Jg chloropyridin-2-
“ 71 N B A - yi)mertlhy.i)giiﬂlu ) 342.0
P L ":)m\\_";) benzo{djimidazol-2-
o NP / T
N, yhpipendin-3-amine
on Mo (8)-3-((2-(3~
N/J\\\ N\\/)\ aminopiperidin-1-v1)-~
210 71 P B J 1H-benzo[d}imidazol-1- | 333.2
j/ ﬁ/%f /)—Nr_> yhmethy Hpicolinonril
Br SN M o T
NH,
o ‘N (3RAR)-1-(1-((3-
. A Z\’/} HCl chioropyridin-2-
21t 67 o A N‘J} vhmethy-1H- 360.0
N N ## ’ S e UV benzo{dhimidazol-2-vH)- | 7
aI;/}"!\_ﬁ*F o
B NN 4 4-flucropiperidin-3-
A2 amine hydrochloride
NC,
V' (R)-6-((2-(3-amino-4,4-
\JS e diflucropiperidin-1-y1)-
212 73 A J 1H-benzold}imidazol-1- | 369.0
| = ",}«ND/\F yhmethyDcotinonitrid
N 4 F e hydrochloride
NH,
el 2-((3R 4R)-3-amino-4-
A fluoropiperidin-1-vi}-1-
= N\ ((5~chioropyrnidin-2-
23 1 g L B yhmethyl)-1H- 385.0
2@"‘”@‘” benzo|djimidazolc-6-
B b, He carbonitrile
' hydrochlornide
ci 2-{(3R,4R})-3-amino-4-
N fluoropiperidin-1-yh-1-
R A {{S-chioropyridin-2-
214 g9 L B? o ) yDmethy 1)-1H- 385.0
| : }“ND‘“F benzold]imidazole-3-
""N:»«:? HCI carbontirile
Br hydrochloride
NS (3R, 4R)-1-(1-((R)~1-(5-
N A chioropynidin-2-
5 a yhethyD-1H- -
e B benzo[dlimidazol-2-vh)- | - 2
4}.._ '\Q‘" 4-flucropiperidin-3-
Ny HCH amine hydrochlonide
Oy GRAR)-1-(1-((S)-1-(5-
N s\ 4 chloropyridin-2-
216 1 g7 E B yhethyh-1H- ) 355
N Ny benzo{dhimidazol-2-v)- '
rg'}“ NQ‘“: 4-fluoropiperidin-3-
OMs Nty HC amine hvdrochloride
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Fx SnAr Boc MS
“ Inter- | Electrophile | Deprotection Struchire Compound Name o
4 , POt MH+
mediate Procedure
N (3RAR)-1-(1-((R)-1~(5~
5 4 chloropyridin-2-
217 a yhethyl-3,6-difluoro~ )
68 B 1H-~benzo{djimidazol-2- 410.2
2}... C,\/\“ yh-d-flucropiperidin-3-
nroHel|  amine hydrochloride
N (3R AR)-1-(1-((S)-1-(5-
@: chioropynidin-2-
Dethy -5 6-di -
218 68 B ‘ . 31,;Lthy71) 5,6 dﬁlﬂmm, 4102
R | 1H-benzo|djimidazol-2-
FJ}"IJQN yh-4-fluoropiperidin-3-
‘ wmpno|  amine hydrochloride
o (3R A4R)-1-(S-chloro-i-
{: o (R)-1-(5-chloropyridin-
219 g9 B’ ZyhethyD-1H- ) aq
- : N>-“N<::>.EF benzo{djivudazol-2-v1)- o
g / 4-flucropiperidin-3-
wRo L amine hydrochloride
o (3R.4R)-1~(5-chloro-1-
Q ((8)-1-(5-chloropyridin-
220 g9 B ZyDethyl-1H- 408.0
> a/““>__, benzo{dlimidazol-2-y )~
"y 4-fluoropiperidin-3-
MLk | arpine hydrochioride
a (3R, 4R)-1-(6-chloro-1-
;: N {(})-1-(5-chloropyridin-
- 2y Dethv]-1H-
221 &9 B e ZybethyD-1H- o0
\’.N}HNQ—:F benzoldhimidazol-2-v1)-
N { 4-fluoropiperidin-3-
NZHCU G amine hydrochloride
al (B3R, 4R}-1-(G-chloro-1-
Q ((8)-1-(3-chloropyridin-
222 6o B o _Zlettl-lH- e
N}———NQ«-!— benzo{djumidazol-2-v1)~
NP 4-fluoropiperidin-3-
a4 armine hydrochloride
2-((3R,4R})-3-amino-4-
M fluoropiperidin-1-vi)-1-
. g (R)-1-(5-cyanopyridin-
223 60 B w ; 2eyDethyl)-1H- 390.2
‘?-"NC}“F benzo[dlimidazole-6-
bty HE carbonitrile
hydrochloride
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SnAr
Inter-
mediate

Electrophile

Boc
Deprotection
Procedure

Stracture

Compound Name

MS
MH+

224

60

Ba

2-({3R,4R)-3-amino-4-
fluoropipendin-1-yh-1-
({(R)-1-(5-cyanopyridin-
2-yhethyl)-1H-
benzofd|imidazole-3-
carbonitrile
hvdrochloride

390.2

60

Ba

2-((3R4R)-3-anuno-4-
fluoropiperidin-t-yh-1-
((5)~1-(5-cyanopyridin-
Z-yhethyl)-1H-
benzofdimidarole-6-
carbonitrile
hydrochloride

N2
[~
a

60

Ba

NC,

Wi

NC :‘}“ F‘Q‘F

hiH, HCH

2-((3R 4R }-3-araino-4-
fluoropiperidin-1-vl)-1-
((5)-1-(5-cyanopyridin-
2-yDethyl)-1H-
benzo[djimidazole-5-
carbonitrile
hydrochloride

3902

2
2
~3

68

Ba

N g
[ hY 4

N, HOl

(BR4R)-1-(1 ({5~
chloropyridin-2-
yhmethy -3, 6-difluoro-
1H-benzo|dhmidazol-2-
yi-4-fluoropiperidin-3-
amine hydrochloride

228

68

[5

e

N
N

-

NH, HCI

(3R 4R)-1-(5,6~
diffuoro-1-((5-
flaoropyridin-2-
yDmethyl)-1H-
benzo|djimidazol-2-v1)-
4-fluoropiperidin-3-
araine hydrochloride

333.2

229

70

B‘z)

[}

“"N
% g
Q

-0

N, HCI

(R)-1-(1-((5-
chioropyridin-2-
yhmethyl)-3,7~-difluoro~
1H-benzoldhmidazol-2-
yi-4.4-
difluoropiperidin-3-
amine hydrochloride

414.2

B?J

=

\iN

e
P NC><.
i MH, HCI

R)-1-(1(5-
chioropynidin-2-
vhmethy -4, 6-diflnoro-
I H-benzo[d}imidazol-2-
yi}-4 4~
diftuorapiperidin-3-
aming hydrochloride

414.2
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Fx SnAr Boc MS
“ Inter- Electrophile | Deprotection Stracture Compound Name e
" | mediate Procedure
NG (R)-1-(2~((3R.4R)-3-
amino-4-
- fluoropiperidin-1-y1)-
231 67 N/ A 1H-benzo[djimidazol-1- | 376.2
y1)-2,3-dihydro-1H-
cl indene-3-carbomitrile
hy drochloride
NC (S)-1-(2-((3R.4R)-3-
amino-4-
- fluoropiperidin-1-yi)-
232 67 N/ A 1H-benzo[djimidazol-1- | 376.2
yi)-2.3-dilydro-1H-
ol indene-3-carbonitrile
hydrochloride
CN (R)-3-((2-3~amino-4,4-
N diftuoropiperidin-1-v1)-
233 66 i A 6-chioro-1H- 404.0
2N benzoldjimidazol-1- :
R yhmethylpyrazine-2-
Cl carbonitrile
CN (R)-5-({2~(3-amino-4 4~
N/% diftucropiperidin-1-y1)-
234 66 A S-chlore-1H- A04.0
2N ) benzo{djimidazol-1- o
K[ yDmethylpyrazine-2-
Cl carbonitrile
/ 2-2-{(3R, 4R})-3-amine-
HN /K 4-fluoropipendin-1-vi)-
233 68 0= B N 3, 6-diftuoro-1H- 3702
D /}mND—“F benzoldjimidazol-1-vD)-
Gl FNF N " N-isopropvlacetamide
2
N 2-(2-{(3R.4R)-3-amino-
G ) N 4-fluoropipendin-1-vi)-
236w i B N ﬂ  Sbdifluoro-1H- - g0y
05‘» S N>—N/_>‘uF‘ benzo{d]imidazol-1-yD)-
of . Pl (- 1-(azetidin-1-
NH, yhethanone
_ N"'\r\ 2-(2-((3R,4R)-3-amino-
NC NN 4-flacropiperidin-1-y1)-
N\ o= Lorop T
237 | ¢s /- %”\ B o o Odiftuoro-1H- o5
Ny enzojdhmidazol-1-vh
¢l FLi\N’}m NC}"F N-(z—cyanopmpyl)-N_
NH, cthvlacetamide
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“ Inter- | Electrophile | Deprotection Strocture Compound Name
" | mediate Procedure M+
\ 3-(2-((3R 4R)-3-amino-
\N )SNJ 4-fluoropiperidin-1-yh-
338 1 o | == - i 5,6—diﬂuaromiﬂ~ O -
68 O«Q B F\E\jri\,_[\{’m\h,: benzo{djinudazol-1-y)- 368.2
o/ 0 TS I-methylpyrrolidin-2-
NH,
one
T ) \\2 B 3-2-((3R 4R)-3-amino-
\»—"\ X A \‘} 4-fluoropipendin-1-vi)-
239 1 68 N’\7 B (*’4}/' 5.6-diffuoro-1H- | 444.2
O-f%/_, Py ™M /| benzoldjimidazol-1-vh)-
B/ F:E;\,\?— h\_____{)‘“ F {-phenyiIpiperidin-2-one
NH,
Ci “ ,
s 3-(2~{((3R,4R)-3-amino-
= ( \% 4-fluoropipendin-1-vi)-
- \_ % 5. 6-diftuoro-1H-
280 68 \ B OS, benzo|djimidazol-1-yD- | 464.2
~ 1-{4-
0= PN . i rrolids
. ; P N}_Nf\:ﬂ}q,: \,hic)mphi,?@ziy rrobidin
Br NH,
ME0 2-{((3R.4R)-3-amino-4-
MeO ~ =N fluoropiperidin-L-yhy-1-
F N \N’K HCl ((5-methoxypyrimidin-
241 60 N J(\ A J 2-vhmethyl)-1H- 382.2
! ) /@: >N w=r|  benzoldjimidarole-3-
ol NC N " carbonitrile
“ hydrochloride
e 2-((3R,4R)-3-amino-4-
MeQ N fluoropiperidin-1-vl)-1-
N \N.J% HC! ((5-raethoxypyrimidin-
242 60 N A NG e ] 2.y Dmethy -1 H- 382.2
J} \f\[ ,>mN/‘>-w benzo|djimidazole-6-
Cl N Nt carbonitrile
i hydrochloride
2-({3R,4R)-3-amino-4-
FiC Y fluoropiperidin-1-yh-1-
=N /K 1 e {(6-
143 60 N ',?7 A - ’ (erifluoromethy Dpynidin 4192
NC s N -3-yDimethyD-1H- -
I;/H:N/:}" N\_}“ I benzo|djimidazole-6-
i NH, carbonitrife
hydrochlonde
FsC SN 2-((3R.4R)-3-amino-4-
T NN N //z o fluoropiperidin-1-y1-1-
44 | g s A ) » (- 4102
7 | N}----NQ“'F {(trifluoromethy Dpynidin
o S e 3-vDmethy)-1H-
' NH;

benzofdlimidazole-3-
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carbonitrile
hydrochloride
N (S)-3-(2((3RAR)-3-
Y Ne, amino-4-
i N O=</ fluoropiperidin-1-y13-
245 68 Oﬁ B Fosn N 5, 6-diffuoro-1H- 368.2
/ | | N >"‘F benzo[djimidazol-1-y1)-
- =5 N Nt C oy
Br F Wy | L -methylpyrrolidine2-
ong
\ (R)-3-(2-((3R.4R)-3-
\ N, amino-4-
» N O fluoropiperidin-1-y1)-
246 68 0 B Feo AN 3, 6-diftuoro-1H- 368.2
U },\rN\ﬁ}-F benzoldjimidazol-1-v1)-
B F” N w, |  L-methylpyreolidin-2-
one
¢ “ (S)-3-(2-((3R.4R)-3-
= @ amino-4-
\h p g ﬂuga'f);él%emduviig'i)—
247 ] §,6-diftuoro-1H- "
Y 68 N B Oﬂ benzo{djimidazol-1-y[)- 464.2
@ﬂ F N 1-(4-
) IIN/}“ ND"F chioropheny Dpyrrolidin
Br ¢ NH, -Z-one
¢l % (R)-3-(2-((3R.4R)-3-
S & } aminp—f%-
\ {% e \N ﬂuf)lgg();%erl din ~1 E}—{y b-
Y. o 3, 6-diituoro-iti- g
8 6 N B o] benzo|djimidazol-1vh)- | T0H2
0 Py XN i-(4-
) FI V[N)}“ N\_;}"‘F chk:-mpheiiy Dpyrrolidin
Br Nty -2-one
. NC. 2-({3R,4R)-3-amino-4-
N{J\F""\N ;:’YCN fluoro-~1-piperidinyl)-1-
24¢ N : g ((S-cyano-2- s
® 60 N B N‘\E/\T»N N pyraziny Dmethyi)-1H- 3772
B 5\,///’\(}—;\1\____2« F benzimidazole-6-
NHy carbonitrile
NG e 2-((3R,4R})-3-amino-4-
>;¢\ T fluoro-1 -piperidiny[)-1-
250 | g N B 9 (G-cyano-2- {359,
— @ ™ N;’ }, pyraziny Dmethyl)-1H-
NCTTN N, benzimidazole-3-
Br carbonitrile
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i SHHGRAR)S
NC N =N amino-4-fluoro-1-
F \\N—% piperidiny 4,6~
351 @ S B e diftuoro-1H- 3882
\E P N,>~N\">—“F ben‘zimi’damimlu
Cl i i, yhmethyl)-2~
] pyrazinecarbonitrile
SH{(2-((3R 4R)-3-
NC NC\ N e 4 ﬂ 1
N F } ammoud - 1;()?:7 -
i N iperidiny13-5.7-
252 W, Y o .
62 - B IR diftuoro-1H- 388.2
N RN N I ;
| P />——N;\_/ F benzimidazol-1-
¢l P shmethyl)-2-
pyrazinecarbonitrile
HCI R
F t”\ 3S)-1-(1-({5-fluoro-2-
. =N A pyridiny hmethyl)-1 H-
253 61 S N B o benzimidazol-2-y1)-N- | 340.2
/Z\ i \(ﬁi\N/;\"NQ , me.th‘ylufsu.
/ NH piperidinamine
Br /
o]
Ch Yy (38)-1-(1-{(5-chloro-2-
TN N pyridinyDmethy1)-1H-
254 61 i B PR benzimidazol-2-y1)-N- | 356.2
k/-\.\\’" \'\_> methyl-3-
By ;NH piperidinamine
NG
= 6-{( IR)-1-(2-((35)-3-
NG o S {methylamino)-1-
355 ‘ z N - piperidiny])-1H- .
ol \/S/ B i ﬁ‘T N)_ N benzimidazol-1- 361.2
MsO ey yhethyl)-3-
NH pyridinecarbonitrile
= 6-((18)-1-(2-((38)-3-
NE\ = N4 {methylamino}-1-
N o iperidiny)-1H-
756 P piperidiayl) mp1 A
ot N S,,_ B !/WN%N’“\ benzimidazol-1- 3612
o LA™ hethyl)-3-
H pyridinecarbonitrile
NN GRAR)-1-(1-((5-
e, ¢ B chloro-2-
957 @ \H /"f\ 5 PN pyrimidinyDmethy - 197 -
) " A 57-diftuoro-1H- |~
i e \f | benzimidazol-2-yl)-4-
N1 flyoro-3-piperidinaming
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(GRAR)-1-(1-((3-
N chloro-2-
1% [ pyrimidinyDmethy - oy
5| e N B AN 4 6-difluoro-iH- | 7072
~FN / benzimidazol-2-y1)-4-
E NH, | fluoro-3-piperidinamine
en (3R.AR)-1-(5.6-
/’w diffuoro-1-((1 -methyl-
5¢ Sl 1H-indazol-4- .
259 68 B - :} . ¢Dmethy - 1F- 415.2
HN)"‘N\_ el benzimidazol-2-y1)-4-
P NE, fluoro-3-piperidinaming
) 3RAR)1-(5.6-
) (; T diftuoro-1-(5-
260 68 B ) quinolinylmethyD-1H- | 412.2
QP%NC}* benzimidazol-2-y1)-4-
) ) ", fluoro-3-piperidinamine
Q. (3R 4R)-1-(5,6-
‘ e diflaoro- 1-({ IR )-1-(8-
261 63 B . «ﬁﬂ . quinolinyDyothyD)-1H~ | 426.2
O e F | benzimidazol-2-y1)-4-
A N>‘ \-"/\EH? fluoro-3-piperidinamine
[@ (IR AR)-1-(5.6-
L difluoro-1-((18)-1-(8-
262 68 B ] s quinoliny DethyD-1H- | 426.2
EHWN,,A\{" >._— benzimidazol-2-y1)-4-
/L A o fluoro-3-piperidinamine
(R AR)-1-(1-((3-(3-
Q chiorophenyl)-1,2-
367 =/ oxazol-3-ymethy - )
w0 o8 B K ----- 5.6diffuoro-1H- | 1032
/fw”"“ ) benzimidazol-2-y1)-4-
he fluoro-3-piperidinamine
N (GRAR)-1-5.6-
"\\“ o diftuoro-1-{(1-methyl-
264 63 B - ) 1H-indazol-7- 1152
’ NN vhmethy-1H- T
L N%N\____/'" " benzimidazol-2-y1)-4-
N, | flyoro-3-piperidinaming
(3R AR)-1-(1-(2,6-
dichlorobenzyl)-3.6-
263 68 B ' diffuoro-1H- 429.0
Ni)"‘ '“"C>“‘F benzimidazol-2-y1)-4-
ww, | (luoro-3-piperidinamine
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] W 1~(1-azetidiny1)-2-(2-
e o N 0= {(38)-3-(raethylamino)-
266 61 = B N 1-piperidinyl)-1H- | 3282
) (\ P Nf>' NO henzimidazol~1-
Cl :’NH vlethanone
6-((1R)-1-(4.6-difluoro-
CN P 2-((4aR 8aR)-
’\\ %\N hexabhydro-2H-
267 63 l B N ’/SM pynidof4.3- 4757
> N i Pl bli1.4joxazin-6(3H)- | °F
i /5\.;\?" N\}O\ y1)-1H-benzimidazol-1-
MsO” o yhethyl)-3-
pyvridinecarboniirile
6-((1R)-1-(4.6-difluoro-
CN /N 2-{(4a5,8aS)-
\ 7"\ bexabydro-2H-
3 . pyridol{4.3- ,
08 e | ~N B : :\"ﬁ —~ | bl Ajoxazin-65H)- | P2
L N>'\€:; y1)-1H-benzimidazol-1-
MsO™ ™ ! 0 vhethyD)-3-
pyridinecarbonitrile
6-((18)~1-(4,6-diffucro-
CN Py 2-((4a8,8aS)-
\ %’ it hexahydm-EH—
269 | @3 Ly B A pyridef4,3- 425.2
= Foo iy N bl 1. 4]joxazn-6(5H)-
CLN}" : ) vh-1H-benzimidazol-1-
MsO” ™ 1 b yhethy )-3-
pyridinecarbonitrile
N 6-((18)-1-(4,6-difluoro-
CN /Q 2-{(4aR 8aR)-
\ (‘\x\, ) hexahydm-ZZH—
270 | 63 | B o pyridof4,3- 4252
) = bil1,4}Joxazin-6(5H)- ’
TJ: /)7“'\ vl)—1H~benzimidazol-lu
MsO” ™ yhethyD-3-
pyridinecarbonitrile
6-((1R)-1-(5,7-difluoro-
CN N 2-((4aR BaR)-
’ L hexahydro-2H-
X N R
m 63 l B M pyridol4,3- 4252
- =N I bif I,4Joxazin-6(5H)- :
,’\):\F?_N\___{?"' % }-1H-benzimidazol-1-
MsO” Ll sDethy])-3-
pyridinccarbonitrife
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O~((1R)-1-(8,7-difluoro-
CEN ,{ 2-{(4a8,8aS)-
’\\ =N\ hexahydro-2H-
272 @ | B A pyrido]4,3- 425.2
& k\/.\’ — bif 1 4loxazin-6(5H)-
i PN N/>—N\____ / "‘03 vh-1H-benzimidazol-1-
MsO” ™ St yhethy )-3-
pyridinecarbonitrile
o-((15)-1-(3,7-diftuoro-
P 2-((4aS,B8as)~
=N hexahydro-2H-
37 - N pyrido{4,3- N .
6 B IT;} ~ | bifidfosazio-6sty | 20
i [ //’\!\f\)_"h\ "> yl})—H—Lbegzmngﬁazol-lu
N— yhethyD-3-
pyridinecarbonitrile
6-((18)-1-(5,7-diflworo-
CN P 2-{{(4aR.8aR}-
L\ = hexahydro-2H-
27 73 :\’ : " p}"i'idO{‘i,B" Y-y}
T 63 | N B 1 J? - bli1,4]oxazin-6{5H)- 425.2
QN, {0 | vh-1H-benzimidazal-1-
MO ™ F ' et gDethyl)-3-
pvridinecarbonitrile
B 2-(2-{((3R 4R)-3-amino-
H o= 4-fluoro-1-piperidiny )~
273 68 cs/\ﬁ”\‘\ B N 3,6-diflgoro-1H- 342.2
0 A N‘/PN\H}‘F benzimidazol-1-y)-N-
N, methylacetamide
O (07 2-(2-{(3R.4R)-3-amino-
[ ) N 4-fluoro-1-piperidinyl)-
276 | 48 N B = >6-difluoro-1H- 50
Fuprin-N benzinmdazol-1-y1)-1-
r/‘go PP 'N/?-“N\ F (4-
" ' NH, morpholinyljethanone
— m 2-{2-{{3R 4R}-3-aminc-
( 2 N 4-fluoro-1-piperidiny )~
277 68 N B © > 5{3»~@iﬂi}03‘0~1ﬂ~ 4 180 2
(&O s N,}-—-N/:}'MF benmmﬁazobi—yi}d-
A N {1-
C i, pyrrolidinyDethanone
~ N 2-(2-((3R.4R)-3-amino-
27 rf 0= 4-flporo-1-piperidinyl)-
/ 68 B Forng N, 5,6-diflnoro-1H- 356.2
& © Ff/ W ) benzimidazol-1-y -
N, N N-dimethylacetamide
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(OR)2-C{(3RAR)3-
i R amino-4-fluoro-1-
o= piperidiny)-3,6-
279 68 O M B PN, diflnoro-1 H- 370.2
al /[ P '\_)'" benzimidazol-1-v1)-
N NN-
dirsethyipropanamide
(28)-2-(2-((3R AR}-3-
N aming-4-fluoro-1-
on o piperidiny1)-5.6-
/0 68 i ~ B N diftuoro-1H- 370.2
or p A N\...{ i benzimidazol-1-y1)-
NH, N.N-
dimethylpropanamide
r/\\' N > 2-(2-((3R.4R)-3-amino-
“ N o 4-fluoro-1-piperidinyl)-
281 68 ; B ) 5,6-diftuoro-1H- 396.2
K'\\?O \E/%’ h;})_N/ ) \/&«F benzimidazol-1-y1j-1-
Br ) \_’L;NH {1-piperidiny Dethanone
( ot 2+(2-((3R 4R)-3-aminc-
. NH o= 4-fluoro-1-piperidiny )~
/L 68 o= B PN, 5.6-difluoro-1H- | 356.2
T | bensimidazol-1-yl-N-
By - Ny ethylacetamide
ci o 1~({5-chloro-2-
“;;/»QN pyrimidinylpeethyh-2-
H\\\, Sl (3R 4R)-4-fluoro-3-
283 64 o N B o T (methylamino)-1- | 400.0
\[ \i: :}nr\(—}u F piperidiny])-1H-
OMs ’ e benzimidazole-6-
carbonitrile
ol ; .1 {( 5 -chloro-2-
"»/ %, pyi;mnd{ny Dmethyly-2-
. (& - ((3R 4R)-4-fluoro-3- B
2 64 N_ N B AN — (tr}ethyi‘am;?o) ",1 - 400.0
\[ A /,J\//\ N/>-N\_>-!F pipers d}ny D~1H-
) N ' Vg benzimidazole-5-
OMs carbonitrile
0 o 2-(2-((3R_4R)-3-amino-
a N o 4-flucro-1-piperidinyf)-
W e B Gemtt é-chloro-1H- 366.2
K& O T\/I Nf>—\ JF benzimidazol-1-yD-1-
Br NH; {1 -azetidinyljethanone
<> @ 2-(2-{(3R_4R)-3-amino-
. N O,;S 4-fluoro-1-piperidinyl)-
286 69 B N 5-chloro-1H- 366.2
HQ O o PR benzimidazol-1-y1)-1-
Br s (1-azetidiny Dethanone
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- 2-{(3R 48}-3-amino-4~
<P:> \/N‘) fluoro-1-piperidinyb-1-
387 - : - o {2-(1-azetidinyl)-2- .
R7 74 /&O B NC. | \TN,}---NF"\)--.F OXOchyi)~iH- 35772
5 ‘E NN ‘"{NH? benzimidazole-6-
) carbonitrile
A 2-((3R.45)-3~amino-4-
<;> —‘Q/\ fluoro-1 -piperidiny[)-1-
5 , i N (2-(1-azetidiny 1)-2- vy s
8 /&O B B S oxoethyl)- [H- 337.2
{ NG NN - benzimidazole-3-
Br e carbonitrile
i NN GRAR)-1-(1((3-
{%\ ¢ .-‘—'N chloropvrimidin-2-
789 65 i B o yhmethyl)y-6-flucro-1H~ | .
B Ny N R N | benzo{djimidazol-2-y[)- | 77
\é/ \E;~VN/>“NC,>@F 4-fluoropiperidin-3-
MsO™ N, aming
i <l (GRAR)-1-(1-((3-
(/J\ Z'/_EQ chloropyrimidin-2-
290 65 ; i‘ii 5 "N y E)anetily'})—ﬁ—fluajron1H~ 379.0
%«]/ /j“é»_ W Nep benzo{d}nn}daz.ol)ufz-yl)_
P S A4 4~ﬂum‘0plpemdm—3~
MsQO NH, amme
N
" N (R)-6-((2-(3-
\ RPN (/\' '\y aminopiperidin-1-yf)-
291 7 L A NN | 1H-benzo|d}imidazol-1- | 333.2
N }3{ N N2 yhmethyDnicotinonitril
bi\m/}” N\ °
N S (R)-5(2-G-
S o A aminopiperidin-1-yi-
292 n » A o o | {H-benzoldjimidazol-1- | 333.0
N UL #o™< yDmethy Dpicolinonitril
& Ly #,y}mety)pu onit
NH; ¢ 2,2, 2-trifluoroacetate
N"Fﬂ R ‘ L
> (F-1-(1-(iscquinolin-7-
23 g | YT A N shmethy])-1H- .
Ny | TN VAN benzold]imidazol-2-
Al vlpipendin-3-amine
NH;
=N
=~ ) Nes (R)-1-(1-((1-methyl-
&“/ 1H-~ndazol-7-
294 72 A ylymethyl)-1H- 361.2
©/ N}----N benzo[d]imidazol-2-
“N/ vhpiperidin-3-amine
NH,
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NC. . N
- = 6-((R)-1-C=((8)-3-
F ! N aminopiperidin-1-y-
293 71 N A P 1H-benzo{djimidazol-1- | 347.2
Ohts P ,'---s\:\___} w-cit ¥hethyDmnicotinonitrile
"Nt hydrochloride
RN B-{(B)-1-(2-((8)-3~
206 /f\/C\’ (‘»*NJ aminopiperidin-1-y{)-
ad 71 S A L 0T 1H-benzo[d}imidazcl-1- | 3472
N st o dmiaazcs
OMs R)\N}“ND T yDethy Dnicotinonitrile
NH, hvdrochloride
NG
}::—» 6-((R)-1-(2-((BR,4R)-3-
N oA H-Cl amino-4-
297 N fluoropiperidin-1-v1)- | . .
“7 67 S B o P 3650
N RN N 1H-benzo|d}imidazol-1-
OMs \/;:N% N, / F yhethyhnicotinonitrile
A hydrochloride
2
NC,
= 6-((S)-1-(2-((3R 4R)-3-
N > H~-CI amino-4-
298 67 I / B NN flucropiperidin-i-yi)- 1650
[ N ) N 1H-benzo{djimidazol-1- { =
OMs i )N\——>""r yhethy Dnicotinonitrile
~N % o et o
N, hydrochloride
NT
'@ 6-(R-1-2(S)3-
a F N M- / .| aminopiperidin-1-yl)-
299 71 AN B N H=Cl 1 H-benzold}imidazol-1- | 361.2
Oms (\\/ >N /\ vhpropyDnicotinenitrile
SN Nt hydrochloride
NH,
NG
C 6-((S)-1-2+(S)-3-
7N “‘N,/ Wi aminepiperidin-1-vi)-
300 71 e B P H-Cll {H-benzo{dlimidazol-1- | 361.2
OMs = ,>MN/—> vhpropy Dnicotinonitrile
SN ‘-—%,NH hydrochloride
. _ GRARN145.6-
\Zﬁ\"\’ diftuoro-1-((3-
lN\ e \NJ’\ fluoropyrimidin-2-
301 68 F/Eyn. B e AN yhmethyh-1H- 381.2
HC l; {}----N&F benzoldhimidazol-2-v1)-
F7TN L 4-flucropiperidin-3-
NF, amine
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TN
N _ 3-(1-Q2-((3R 4R)-3-
/:\\\,// g/ / ammg-fi—
302 68 i /1 B — ﬂuompt(pemhn_} - 1)- 4002
~ SN 5,6-diffuoro-1 H-
Lo~ FI:J;N%N\_)«F benzoldjimidazol-1-
.| YhethyDbenzonitnle
ol R 3RAR)-1-(5,6-
2:;\ diflworo-1-((3-
N/ R
R A fluoropyrimidin-2- N
303 | ex N7 B o yDmothyl-1H- | S0
Kf ];\/j ,>me~>..,,: benzoldjimidazol-2-v1)-
L \ ‘\ _____ . . < 4o
F N 4 4-fluoropiperidin-3-
HCE F Nk, :
amine
cl AN 3R,48)-1-(3.6-difluoro-
N M 1-((5-fluoropyridin-2-
304 1 o B 47  vhmetybeAR- e,
/ XN benzo{djumidazol-2-v1)~
| N/> —N ‘) ' 4-fluoropiperidin-3-
F NH, amine
Ci N (3R, 48)-4-flucro-1-(1-
z N {(5-thoropyrimidin-2-
305 g7 NN B NJ\ Yhmethh-6- sy
L PN /| (trifluoromethyl)-1H- '
\4]: Pf}"h\__{} "M benzold]imidazol-2-
HCI F N, | yDpiperidin-3-aming
Ci A, {3R,4S)-4-fluoro-1-(1-
& /,N {{5-fluoropyrimidin-2-
L R N}___N/““\)' . {(trifluoromethy)-1 H-
. C»”\y[,\f (- benzo|djimidazol-2-
HClI F ’ ] NH i yDpiperidin-3-amine
Ch, N (R)-1(5,6-diflacro-1-
S P ((5-fluoropyridin-2-
3070 9y | HOHTN B - /g yhmethyl)-1H- 398 0
P NN p| benzoldfinidazol-2-yh)-
i ‘ P N'> N\___} £| 4.4-diftuoropiperidin-3-
F F N, amine
N 2-(2-((3R,48)-3-amino-
FE:] N 4-fluoropiperidin-1-v1)-
Q= £mid WS S B ]
308 77 OQ\/ B co 4\, 6-<‘£r1f'iru0~r01‘mthy )-1H- 4000
N N}ﬁNf""\. | bevzoldjimidazol-1-yD-
ol / L \..../’ I-{azetidin-1-yhethan-
NH, 1-one
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MH+

309

Oy

N

o’g
AN
X e

O

Ha

2-(2-{(3R.45)-3-amino~
4-fluoropiperidin-1-yh-
S-{trithuorornethy - 1H-
benzo{djinudazol-1-y)-

I-(azetidin-1-yhethan-

{-one

400.2

310

"~

~
H

e
O

F Ry N N

| 1 N mr

FONTN N

NH,

2-(2~{(3R,4R)-3-amino-
4-fluoropipendin-1-vi)-

5,6-difluoro-1H-

benzo{djimidazol-1-vh-

1-(2,2-
dimethylpyrrohidin-1 -
yijethan-1-one

410.2

311

80

NG,

-
& N
N

P}}“NDOH

N
NH,

6-((2-((3R 45)-3-
amino-4-

hy droxypiperidin-1-y1)-

6-flmoro-i H-
benzoldjimidazol-1-

yhmethyDnicotinonitril

<

367.2

98]
o
N2

80

[ox)
b

6-({2-((3R 48)-3-
amino-4-

hydroxypiperidin-i-yi)-

5-fluoro-1H-
benzo{djimidazol-1-

vhmethyhnicotinonitril

C

[N
=)
~3
]

4-((Ry-1-2-((5)-3-
aminopiperidin-1~y -

1H-benzo|d}iridazol-1-

yhethyDbenzonitnle
hydrochloride

3462

314

4-((S)-1-(2-((S)-3~
aminopiperidin-1-y1)-

{H-benzo{dhmidazol-1-

vhethyhbenzomtrile
hydrochlornide

346.2

315

(8)-4-((2-3-
aminopiperidin-1-y-

1H-~benzo|{djimidazol-1-

yhmethyly-3-
fluorobenzonitnile
hydrochloride

350.0

316

71

(8)-1-(1-(4-
chlorobenzyi)~1H-
bewzoidiumidazol-2-
vhpipendin-3-amine
hydrochloride

341.0
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NC\F’"\ 4-((R)—1-(2-((3R,4S)*3-
Ao J araino-4-
R .
317 79 A s fluoropiperidin-1-y1)- 1640
’ N>___Nf"-\_”‘: 1H-benzol{dimudazol-1- | 77
v (o wol  vhethyDbenzonitrile
N hydrochloride
o NG 4-((8)-1-(2~((3R 48)-3~
5 z:,' amino-4-
-~ J . .oy
318 - P Yo fluoropiperidin-t-yl- |,
& o A @N\/)___N/"'\ - {H-benzo{djimidarol-1- 364.0
Br/:\ N /  waf  vhethyDbenzoniteile
' N, bydrochloride
o NC\FA\7 4~((R)~L@~((3R,4R}-3u
| &4 amino-~4-
319 (\ \» fluoropiperidin-1-vl)- | .., 4
o 67 ~F A N 1H-benzo|d}imidazol-1- 364.2
i > >—-r o
. P /LN’ -y nol  yhethyDbenzonitrile
N hydrochloride
N NC, 4-{(8)-1-(2~((3R 4R)-3~
i C p anino-4-
326 67 C A o fluoropiperidin-t-vi)- 364.7
:/ : Fz:\ N:}"NQ'“F 1H-benzo[dhnudazol-1- | 7777
& A A /| Yhethyhbenzonitrile
' N, hydrochloride
NC., 4 »
CN =N\ o (8)-4-((2-3-
A N A , aminopiperidin-L-y1}-
371 , L HCI 1H-benzo{d}imidazol-1- .
2= 71 A A ] oy 366.0
ol N /_—B yimethyli-3-
) /T i P ”>\J\__/ chlorobenzonitrile
B iy hydrochloride
ol (BRAR)-1-(I-({(1R)~1-
oy © Kk dichloropheng et D
397 Y ) - ichloropheny Dethiy - 5
68 v\ra B r-]i/\/i[N/}—Nf N 5.6-difluoro-1 H- 4532
B )ﬂ ' benzimidazol-2-y1y-4-
N fluoro-3-piperidinamine
NS (BR4R)-1-(1-((18)-1-
o (2.4-
I NPENge A ‘ . \
193 . CT . '\\ dichlorophenyhethyl- | ..
o8 \"AT # B RN N>___\f N 3, 6~difluoro~1H- 4332
e benzimidazol-2-y1)-4-
N1 fluoro-3-piperidinamine
R Cs>~u (AR 4R)-1-(1-((1R)-1~
- \"’»,, (2~chlorophenyDothyl)-
324 6% Br B NP 3, 6-diftuoro-1H- 4092
I o P;!’>"'N\___,>"’” benzimidazol-2-y1}-4-
%, | flooro-3-piperidinamine

203
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. TN (3R 4R~1-(1-((1S5)-1-
Y R (2-chloropheny Dethv -
325 68 ~ M sr B YR 5.6-diftuoro- 1 H- 4092
T = 1 benzimidazol-2-y1)-4-
e, | fluoro-3-piperidinamine
oy (3R 4R)-1-(1-((1R)-1~
. '/ﬁ\ ’\—”"%‘_ﬂ (3-chlorophenylethv -
326 1 e | A e B NN 56-difluoro-1H- | 409.2
i :L- NP ] benzimidazol-2-y1y-4-
' e, | flooro-3-piperidinamine
{\ GRAR)-1-(1-{(18)-1-
N “ ’% . (3-chlorophenyljethyf)-
327 0 e | A s B NP s 6-difluoro-1H- | 409.2
5 ;L/,LN‘\” AN benzimidazol-2-y1)-4-
it fluore-3-piperidinamine
N (3RAR)-1-(-((1R)-1-
P C‘/Q» dickloroghamyethy
o oo . wchioropheny Dethy 13- a0
328 | g8 Ao B ITN/}_ - o dfﬂuom_)m_ 443.0
' FINFTN M benzimidazol-2-y1}-4-
b fluoro-3-piperidinamine
- (3R,4R)-1-(1-{(18)-1-
-Cl <
oY 4 {2.5-
173G . . dichlorophenylethyl- | , .
329 68 B ' ﬁ[\i}-—i\/m\}-—u.ﬂ 5 6-difluoro-1H- 443.0
PN \“’-:N y benzimidazol-2-y1)-4-
| fluoro-3-piperidinaming
R (BRAR-1-(1-({(1R)-1-
S g oo
330 8 E/\/EL/B’ 3 -y '?w diﬂ}mmphenyI)ethyi)- 4117
]\j; /}mN/ >«F 3,§-d1f1uorq—1ﬁ~
PN benzimidarzol-2-y1)-4-
M1 fluoro-3-piperidinamine
F (3R4R)-1-(3-{((15)-1-
131 68 EL& 8 i N diﬂu()mphenyl)ethylj)_ 4110
] ]/i /}_N/ \;«r 55{>—d~iﬂum'o~iﬁm
0 i T benzimidazol-2-y1)-4-
W1 fluoro-3-piperidinamineg
N (BRAR-1-(1-({(1R)-1-
Ty, CE""II/\_,\\/ . (3,4-
%32 63 I\//L o B ] T N dlcl"ﬂoropheny1)61:1’1)«1)" 443.0
e} \l/ : ?E/;\IN}“N/—X“F 3,§udiﬂu0r0w1}-1-
O I benzimidazol-2-y1)-4-
e fhuoro-3-piperidinamine

204
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ol GRAR)-1-(1-{(18)-1-
333 €8 “:1 j\ . B :)' ’;g,.-n dichlorophenyDethyh- |, 43.0
al Y ™y ’%J:N)_ Nanw 5,6-difluoro-1H-
FONATN el benziraidazol-2-y1)-4-
N fluoro-3-piperidinamine
. (3R ARY-1-(I-((1R)-1-
o Ety g (2,5-
o ) difluoropheny Dethyl)-
334 68 s o B FI:\L N/>__N,}F_ 5e. di,imm?} W 4112
' FONFTN Y (o benzimidazol-2-y1)-4-
| flyoro-3-piperidinamine
e (OR4R)-1-(1-((iS)-1-
. N {2,5-
335 68 ) /QH/\/& B Fe ﬂ}‘ diﬂjmmphenyl)ethy b- 4112
F i U ,.>wN/_—>_,,~ 5,6-diftuoro-1H-
' FONETN benzimidazol-2-yi)-4-
e fhuoro-3-piperidinamine
P F (BRAR)-1-(5.6-
o F )il ) di‘ﬂuomnlm((lR)nlm(-@—
336h (8 / ﬁvBr B i E/}/ (arlﬂu(i?;i?ﬁzy}l{}f)henyi 4430
| X O | benzimidazol-2-y-4-
' N, fhioro-3-piperidinamine
\/1/'3‘ R (3R.4K)-1-(5,6-
A o \(\I\ diftuoro-1-((1R)-1-(4-
337b ¢y &K 8 A (trifluoromethoxyjphen | oo
TSNy yhethyD-1H- .
Ot AN benzimidazol-2-y1)-4-
Er N1 fluoro-3-piperidinamine
3R, 4R)-1~(1~(5-chioro-
A o J\;\r—oc ; ( 7. (
138 68 ’% /:\ i B - } (trifluoromethoxy)benz | .0
OCFs U'}..,\C}.‘F vi-5,6-difluoro-1H- e
“er PN N, benzimidazol-2-y1)-4-
fluoro-3-piperidinamine
fom, N& N
Y N (AR AR)-15,6-
N 7 diftworo-1-(4-(1H-1,2.4-
339 68 /,,J\H B "{l triazol-1-yDbenzy D-1H- | 428.2
S/ FN;)___N,’ """ _ benzimidazol-2-y1)-4-
o £ N \----~,,,N ’ fluoro-3-piperidinamine
i 2-{(2-((3R 4R }-3-
] C\ﬂ,% o amino-4-fluoro~-1-
7 A piperidinyH)-5,6-
340 6% P! B o] difiuoro-1H- 4202
L CN L benzimidazol-1-
Br bk vhmethyl)-5-

chlorobenzonrile
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MS
MH+

ct
N
N i

ol

NH,

(BRA4R)-1-(1-(2.4-
dichlorobenzyi)-3,6-
diftuoro-1H-
benzimidazol-2-y1)-4-
fluoro-3-piperidinamine

342 | g

NC,
N\
f~N~OCHF,

AV L VAR
N e
BONL®,

NH,

4-((2-((3R 4R)-3~
amino-~-4-fluoro-1-~
piperidiny]}-3,6-
diffuoro-1H-
benzimidazol-1-
yhmethyly-3-
(difluoromethoxy)benzo
nitrile

452.2

98]
e
[U8]

68

"’}C!
cl—’\j\
o
) I"\\_—-
L
I ~ A

U

Nf S

—

-

N,

(BRA4R)-1-(1-(2,5-
dichlorobenzyi)-3,6-
diftuoro-1H-
benzimidazol-2-y1)-4-
fluoro-3-piperidinamine

E

F
e
A
Fu, A
;JC’J:N

,
N
N peer
e /
NH,

(3R 4R-1-(1~(4-(1.1-
diftuorcethybenzy -
§,6-difluoro-1H-
benzimidazol-2-y1)-4-
fluoroe-3-piperidinamine

345 | 48

4-((2-((3R 4R)-3~
amino-4-fluoro-1-
piperidiny]}-3,6-
ditluoro-1H-
benzimidazol-1-
yhmethyl)-2~
methylbenzonitrile

400.2

346 | 43

4-((2-((3R,4R)-3~
amino-4-fhuoro-1-
piperidiny )-5,6~
diftuoro-1H-
benzimidazol-1-
yhmethy)-2-
chlorobenzonitrile

420.2

2-((2-((3R,4R)-3-
amino-4-fluoro-1-
piperidinyD)-3,6-
difiooro-1H-
benzimidazol-1-
yhraethy -4~
chlorobenzontirile

420.2

206
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- e
o & (difluoromethoxy ybenzy
348 68 O B - 13-, 6-diftuoro-1H- | 427.2
@Jar ;/\:\ M,}—\(—\/-nr benzimidazol-2-y1y-4-
At fluoro-3-piperidinamine
A (3R, 4R)-1-{1-(3-chloro-
, ¢l & i 4-fluorobenzyl)-3,6~
I B Y diffaoro-1H- 413.0
Na A B ﬁi}--%ﬁ' o benzimidazol-2-y1)-4-
F ! N fluoro-3-piperidinamine
“’t\wof (3R 4R)-1-(1-(d-chloro-
" 2~-methoxy benzy1)-5.6-
350 63 g © B . ? difluoro-1H- 4252
AN \I/\?—: ;;m\i}«: benzimidazol-2-y1)-4-
FONFN W, fluoro-3-piperidinamine
F},}/: (3R AR)-1-(1-(2,4-
. \wa diffucrobenzy 1)-5,6-
351 eg '\K\J/F . B ] diffuoro-111- 3972
N ID:{?W\ b benzimidazol-2-y1)-4-
i ‘ i, fluoro-3-piperidinamine
(3R 4R)-1-(5,6~
For crs diftuoro-1-(2-
352 63 B Y (rifhuoromethyvDbenzy b 4292
F 0 SR -1H-benzimidazol-2- -
. TS |
FNF N 4 yij-4-flucro-3-
N piperidinamine
, 2-(2-(GRAR)3-
N \:z’?'w amine-4-fluoro-1-
353 oz _ piperidiny H)-5,6-
68 o B ;Ij}{_}-r diﬁuq{@&l-iu 386.2
(Y benzimidazol-1-
] vhmethybenzonitride
- (3R, 4R)-1-(1-(2~
o~ C \J'\ chlorobenzyl)-5,6-
354 68 7 B PN, diffuoro-1H- 395.0
S B . }E\}\N’} N benzimidazol-2-yD-4-
| fluoro-3-piperidinamine
‘t o (3R, 4R)-1-(1-(2chloro-
Fo o G \z 4-fluorobenzy)-3.6~
3B oes | CU L B e diftuoro-1H- 413.0
S \{/:\f > '\( >-=sf benzimidazoi-2-y1)-4-
FONZN W, | [lworo-3-piperidinamine
N L (3R4R-1-(3,6-
. (x\w"' . diftuoro-1-(4-fluoro-2-
356 68 F /\1/\(_“ 8 (traﬂ;qgro:m.ethy1)benzyi) 4472
WB, F\I«i/\»N ___'\;/'"'>__‘F -1H-benzimidazol-2-
e y1)-4-flyoro-3-
i,

pipendinamine
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\y,\ (3R.4R)-1-(1-(3,4-
o 7 £ diffacrobenzy -5,6-
357 6% J s B ] difiuoro-1H- 3972
F \;: M,,—NQ-# benzimidazol-2-y1)~4-
F ' ry fluoro-3-piperidinaming
Ci
N (3R 4R}-1-{1-(4-chloro-
£ 2-tluorobenzy)-3,6~
e Gz F A B
358 68 h ¢ Z/s B - - diftaoro-1 H- 413.0
e PR \,\--u benzimidazol-2-y1)-4-
F N kW fluoro-3-piperidinamine
NP
a. H g
”’(\'\ (OR.4R)-1-(1-(3,4-
. NP ',;2 dichlorobenzyl)-3.6-
359 1 en s B o diftuoro-1H- 429.0
“ L/J; e = benzimidazol-2-y1)-4-
F N \—{"Nl-!z fluoro-3-piperidinamine
o 1 (3R 4R)-1~(1-(4-chloro-
o Ch o, \:z 3-fluorobenzy1)-3.6-
360 68 T e B ] difluoro-1H- 4132
F I: M,‘ i benzimidazol-2-y1)-4-
F ' Tt fluoro-3-pipenidinamine
F ! ; (3R 4R)-1-(5,6~
o %\ diflucro-1-(4-
361 68 l % B - = ’ (\mﬂrgclz-r()ﬁvl.eth}.fl)vbeﬁzyE M 4999
P FoosgN f -1H-benzinudazol-2-
| RS S: oD-4-fluoro-3-
L A AT yH-4-fluorc-3
Br b, piperidinaming
r S
= \/*F (BR4R)-1-(5,6-
F N0 RN diftuoro-1-(4-
362 68 S B (51 (tr:ifluo:rome;hqxy)benz 4452
| P . ) yh-1H-benzimidazol-2- T
\T/\\’N}_r\’—\ . yij-4-fluoro-3-
By FOE N ‘""’;,NH” piperidinamine
Fo F F
PN N (3RA4R)-1-(1-(4-
e SN 4 » {ditheoromethy Dbenzy])
363 68 | P B -5, 6-difluoro-1H- 4112
N cnzimidazol-2-v1-4-
I: ,}-—Nf >_¢F , bg,namid.azoi‘ 2 v 4
N Nt fluoro-3-piperidinamine
Br _ NH,
i o ,1‘, (3&5(,4}{)—1-(? L6~
Oy N\ . diffucro-1-3-
164 8 F>§: \’;/:\J 8 et (triftacromethoxy Ybenz 4452
\,f/ o vh-1H-benzimidazol-2- o
L ~ \‘r/N N _ o 1\) ) 2
Br PP N\____)—-r Y —/-Ejﬂ‘ue) Fo-3-
N, piperidinamine

208
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F N (SRAR)-1-(3,6-
F 7N diffucro-1-(3-
365 6% va B Q/ (riffucromethyhbenzyh 4793
\ -1H-~benzimidazol-2- .
= S e D-4-flyoro-3
O | s
B ", piperidinaming
R
3 3((2-((3R4R)-3-
C?} amino-4-fluoro-1-
366 » e piperidiny -5,6- ,
68 B e diffporo-1H- 386.2
LN SN Va® .
J\/ P ( JF benzimidazol-1-
N i, | YhmethyDbenzonitrile
Ci ! (IR AR)-1-(1-(3-
= g
. = . chlorobenzyl)-5.6-
367 68 | B i ; diftuoro-1H- 395.2
A Y sl Ner | benzimidazol-2-y13-4-
AN - .
Br “wn, | fluoro-3-piperidinamine
) (5)-1-(1-(4-
268 71 B TN fluorobenzy!)-1H- 3253
- oM benzo|dlimidazol-2-
\f}" Ni > vhpiperidin-3-amine
Nt
N
F,
' (S)-1-(1-(4-(1,2,4-
369 o oxadiazol-3-yDbenzyh- | . .
7 B o {H-benzo{djimidarol-2- 3752
. N Foineridin-3-amine
N,}-- JQ vipiperidin-3-amin
TiH,
et,s
Q (Ry-1-(1-(4-
376 - - (methylsulfonybenzyly | . < 9
72 B o -1H-benzoldjimidazol- 3832
o 2-vhpiperidin-3-amine
NH,
[
S
N~ )
(R)-1-(1-(4-(1H-1,2.4-
371 o miazol-1-yhbenzyh-tH- |
72 B ) benzo[dfimidazol-2- | 0 !
N W yiipiperidin-3-amine
-
NH,

209
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CN
(R)-2-((2-(3-
373 7 A o gmnmpipegdm- i~ ?7 - 3222
=" 1H-benzo[djimidazol-1-
N yhmethyhbenzontrile
NH,
Ci
(R)-1-(1-2.6-
373 7 A ¢ dichlorobenzy - 1H- 1762
ri}___\ bewzoidiumidazol-2- -
SN vhpipendin-3-amine
N,
\ (R)-1-(1-(2~
374 — ! chiorobenzyl)-1H-~ y
& A f‘>__N benzoldfimidazol-2- | 2412
Al yiypiperidin-3-amine
N,
FsC, .
S, (R)-1~(1-(4-
375 7y A (rifhuoromethyvDbenzy b 175 9
= i N -1H-benzo[djimidazol- | =7
@: r{>" '\Q 2-yDpiperidin-3-amine
NH,
Fea (R)-1~(1-(4-
. (rifluoromethoxy ybenz
376 73 A A yi-1H- 391.0
N%-"NQ benzo{dlimidazol-2-
iy yhpiperidin-3-amine
Ci,
{7 (R)-1-(1-(4-
377 75 ' chiorobenzyl)-1H-~ .
- A N>..,N benzoid]imidazol-2- 3412
il Q yhpiperidin-3-amine
HH,
{(R)-1-(1-(3-
378 5 chlorobenzyvi)-1H- 2417
72 A e benzoldjimidazol-2- 32
h{)’"" N: E’ yvhpiperidin-3-aming
NH,
(R -{1-(4=(1 1-
379 7 A ~~ diftuorcethybenzy - 171 2
- ) SR 1H-benzo{dlimidazol-2- | 77
@\N}" NQ vhpiperidin-3-amine
N
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380

72

N,

(R)-2-(d-((2-(3-
aminopiperidin-1~y )~
{H-benzoldjnnidazol-1-
ybmethy hphenyl)-2-
methy lpropanenirile

~3
S5

{(R-1-(1-(4-
{diflooromethyDbeazy
-1H-benzofdjimidazol-
2-yDpiperidin-3-amine

[98]
o)
~3
<

~3
b2

NH,

(R)-4-((2-(3-
aminopiperidin-1-yi-
1H-benzo|d}imidazol-1-
yhmethyD-N-
methylbenzamide

3642

ad
on
(U]

72

g N
N
-
N,
3,

(R)-4-((2-(3-
aminopiperidin-1~y -
{H-benzoldjnnidazol-1-
yDmethy -3~
fluorobenzonitrile

[N
vl
o=
[\

il
C-0

NH,

(RY-2-(4-((2(3-
aminopipenidin-1-y -
1H-benzo[djimidazol-1-
vhmethvlyphenoxy)acet
outtrile

362.2

Me,N0,S

HNH,

(R)-4-((2-(3-
aminopipenidin-i-yi)-
1H-benzo[djimidazol-1-
yhmethy1)-N,N-
dimethylbeszenesuifona
mide

4142

386

~J
N

(R)-1-(1-(4-
methylbenzyi}-1H-
benzoldjimidazol-2-
yhpipendin-3-amine

3212
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(R)-1-(1-(4-
387 - fluorobenzy1j-1H- a4
72 benzoldjimidarcl-2- | oo+
yhpipendin-3-amine
{(#)-1-3 (3 -methyl-
1H-~indazol-7-

383 72 yhmethyD-1H- 361.2
benzo{djimidazol-2-
yhpipendin-3-amine

(R3~1-(1-2,4~
389 o difluorobenzyh)-1H- y
72 benzodfimidazol-2- | 2+
yhpiperidin-3-amine
{(R)-1-(1-(3.4-
250 7 difluorchenzyly-1H- 3432
- benzo{djinuidazel-2- |77
vhpiperidin-3-amine
(R)~1-(1-(d~chioro-3-
391 - fluorobenzy1j-1H- g
72 benzoldimidazol2- | o007
yhpipendin-3-amine
(R)-1-(1-((3-(3-
’ chlorophenyhisoxazol-

392 72 5-yDmethy -1 H- 408.2
benzo{djimidazol-2-
yhpipendin-3-amine
(Fy-1-(1-(3-chloro-4-

393 7 methoxybenzyl)-1H- 1713

benzo{djimidazol-2-
yhpipendin-3-amine
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(RO-4-{(2-(3-
aminopiperidin-1~y )~
394 72 1H-benzo[d]imidazol-1- | 366.2
yDmethy -3~
chlorobenzonitrile
{(Ry-1-(1-(2 4-
193 ” dichlorobenzyi-1H- | . 767
72 benzoldjimidazol-2- 2702
vhpiperidin-3-amine
®)-4-((2-(3-
) aminopiperidin-1~y -
396 72 1H-benzo[d]imidazol-1- | 362.2
yhmethy)-3-
methoxybenzonitrile
®)-2-(2-(3-
- aminopiperidin-1-yi-
397 72 1H-benzo{d}imidazol-1- | 366.2
yhmethyl-5-
chlorobenzonitrie
4-((R)-1-(2~((R)-3-
398 ry aminopiperidin-L-y1}- 1479
- 1H-benzo{dlimidazol-1- | 7
yhethylbenzonitrile
4-(1-(2-((8)-3-
299 - aminopiperidin-i-yh~ | ., ,
7t 1H-benzo|d}imidazol-1- 3462
yhethyhbenzonitrile
®)-3-(2-(3-
400 7 aminopiperidin-1~y - 130 2

1H-benzo|d}iridazol-1-
vhmethyDbenzonitrile
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MS
MH+

494

(3R,4R)-3-amino-1-(1-
((5-chloropyrimidin-2-
yl)methyl)-5-fluoro-1H-
benzo[d]imidazol-2-
yl)piperidin-4-ol

377.2

495

2-(2-((3R,4R)-3-amino-
4-fluoropiperidin-1-yl)-
6-chloro-1H-
benzo[d]imidazol-1-yl)-
1-morpholinoethanone

396.2

496

75

(3R,4R)-3-amino-1-(1-
((5-chloropyrimidin-2-
yl)methyl)-6-fluoro-1H-
benzo[d]imidazol-2-
yl)piperidin-4-ol

377.2

497

69

2-(2-((3R,4R)-3-amino-
4-fluoropiperidin-1-yl)-
5-chloro-1H-
benzo[d]imidazol-1-yl)-
1-morpholinoethanone

396.2

498

68

(3R,4R)-1-(1-((R)-1-(5-
chloropyrimidin-2-
yl)ethyl)-5,6-difluoro-
1H-benzo[d]imidazol-2-
yl)-4-fluoropiperidin-3-
amine

411.0

499

81

6-((2-((3R,4R)-3-
amino-4-
fluoropiperidin-1-yl)-6-
(trifluoromethyl)-1H-

imidazo[4,5-b]pyridin-
1-

yl)methyl)nicotinonitril
e

420.2

500

68

-
-n

/
o z
o

2-(2-((3R,4R)-3-amino-
4-fluoropiperidin-1-yl)-
5,6-difluoro-1H-
benzo[d]imidazol-1-yl)-
N-methyl-N-(2,2,2-
trifluoroethyl)acetamide

424.2

214
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N/% . i—}\ 2-(2-{(3R 4R)-3-amino-
/\;‘_ & NN 4-fluoropiperidin-1-yi)-
, o= 5 ¢ _diftaere.d 1.
501 63 N B i ’g - 86 'd?ﬂqm() IH- 4252
o SN\ | benzo[dfimidazol-1-y -
. ! P r\./>— d\__fq " | Nemethyl-N-(thiazol-2-
Cl NH, vhacetamide
| S 2-(2-((3R 4R}-3-amino-
N O _N o"& 4-fluoropipendin-1-y -
302 0 j/ ~ B NP 6~chloro-1H- 354.2
. [N/ | benzoldjimidazol-1-yD)-
Wy, | N N-dimethylacetamide
< 2-(2~{(3R,4R)-3-amino-
(N> . N 4-fluoropipendin-1-vi)-
- » O:/ { .
503 s 8 i S 6-flporo-1H- 350.2
o ~ I/TN%""Q‘F benzo{djimidazol-1-vh-
i L/ N t-(azetidin-1-yDethan-
Ci NH, 1-one
FoF I 2-(2-((3R,4R)-3~-amino-
7 F X X 2 A
. { \}’/\: 4-flucropiperidin-1-v1)-
) F N 5.6-difluoro-1H-
304 68 ~N B o= benzoldiimidazol-1-yh- | 464.2
PN 1-3-
O)j F.Ij;[;\{}— “\_)"‘ " | (trifluoromethylpiperid
Gl NH, in-1-yhethan-1-one
g S 2-(2-{((3R 4R)-3-amino-
\\ ,,/4\,;;‘1) 4-fluoropipendin-1-yh)-
’\N,J 3,6-difluoro-1H-
505 68 LN B 05% benzo{d}in;i(dizol-luyl)u 4502
-«(5.7-
N N . N
0O [ “\i/—%" dihydrothieno|3,2-
(k S N/:}ﬁ N clpyridin-5(4H)-
Ci Mz yDethan-1-one
| SN 2-(2-((3R_4R)-3-amino-
) O N o= 4-fluporopiperidin- -y~
506 1 69 j/ ™ B NG _ 5-chloro-1H- 354.2
ar N l AN F benzoldjimidazol- 1-yh)-
M. | N N-dimethylacetamide
o FO\,—” Zu(?;u((fsRf4R:}_3,~zaﬁiinou
j kN // 4-fluoropiperidin-1-yi)-
" O:} 3,6~-difluoro~-1H-
567 68 (PL B ] benzo{d}imidazol-1-yl)- | 412.2
o NSNS 1-(2-
N F
& F | & N/> \“/..,. methylmorpholinojetha
’ NH, n-1-onc

b
p—
W
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Cl “h o (AR 4R)-F-{1-((R)-1-(5-
I S chloropyrimidin-2-
508 68 NN B NN yhethyl)-5,6-difluoro- |,
| P g N | 1H-benzo]djumidazol-2- ’
FJ\/ r\f}— NQ_"'L y)-4-fluoropiperidin-3-
Cl NH, amine
N 2-(2-((3R,4R)-3-amino-
S o ::% CFs 4-fluoropiperidin-1-yI)-
" Caf3 MeO 5§} emethoxy -
509 S - . -Eoro~/-methoxy -
82 e B J &EN/}_N/M\)«, 1H-benzo|dlimidazol-1- 436.2
Cl NN N yD-N-methyl-N-(2.2 2-
NH2 1 griffuoroethylacetamide
B ( ;\) 2-(2~((3R 4R)-3-amino-
Y 4-fluoropiperidin-1-y1)-
510 1 8 N 07 >.O-diftuoro-tH- - ) o
P N benzoldjimidazol-1-v1)-
SN /7 ) PR ;
1/& O I/[ N >--.== {-(azocan-t-yhethan-1-
e S -
Ci R one
N/;:It\‘ B F\:i,"r—“"'\N 7 ! ~
\\\?N ?,J/ 2~(2-((3R_4})-3-amino-~
\ N 4-fluoropiperidin-1-yi)-
) N ®; 5,6-difluoro-1H-
SH 68 \\ A benzo[dlimidazol-1-yl)- | 475.2
e o= e
N ‘ J» 1-(4-(pvrazin-2-
NSRN - | ¥Dpiperazin-l-yhethan-
\/KO £ |\/ ‘-r\f} \ji} I-one
CE NH2
4 B d
O %\\V/O =0 , meihyl 1_(2~.(2~
\ s ((3R 4R )-3-amino-4-
- - fluoropiperidin-1-y1)-
312 68 ) o 5. 6-difluoro-1H- 4342
N . A‘? benzoidjimidazol-1-
NN Dacetyhpiperidine-4-
O I:[: SN [ yOAcCy PP
ﬂ/& £ | F N’> - >..., carboxylate
Ci NH,
! B o/ 2-(2-((3R,4R)-3-amino-
O \,_/ 4-fluoropiperidin-1-yh-
N ) A 5 6-difluoro-1H-
313 68 :L i benzo{dlimidazol-1-yD)- | 426.2
(:) N I/--" IS 1 "(2"
} E - x\%mr\\-}d ethylmorpholino)ethan-
Ci NH, i-one
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(\> B < :\ 2-(2-((3R,4R)-3-amino-
4-fluoropiperidin-1-yh-
H 14 N :z\\ S“ﬂuﬂi‘(}“ i I'I" P
- 65 - g . 13502
o /(/\/[ 5 NG benzo{djinudazol-1-y)-
, q J 1-(azetidin-1-yDethan-
C! NH {-one
B ?\xs/:ﬁ 2-(2-{(3R_4R)-3-amino-
= S ’w 4-flyoropiperidin-1-vD-
5 0L\ ‘)\_// N /\/ 5,6-difluore-1H-
518 68 d’\/\;\ O;g benzo[djimidazol-1-vI}- | 5202
=0 , R
¢ ~ F Ny N-(1,1-dioxido-2,3-
¢ FN’;)m N _}‘,, dihydrothiophen-3-y 1)
N, N-pheny lacetamide
{ B [ ‘ .
,/> 2-(2-((3R,4R)-3-amino-
) kN_ 4-fluoropiperidin-1-yi)-
5. 6-difluoro-1H-
516 63 N O_cg 86 'd?ﬂqm() iH ’ 4102
Fe benzo{djunidazol-1-v1)~
{% o I\I %Nm)q: 1~{4-methyipiperidin-1-
FNF TN 2 vhethan-1-one
Cl NH;
B = (3R, 4R)-4-fluoro-1-(6-
Mel_y, MeO"‘QJ’ fluoro-1-((4-
517 65 LN S methoxypyridin-2- 175 3
| [ ;‘f,>_N/~><.,: yhmethyh-1H- .
OMs AN Nt benzo|djimidarzol-2-
NH, R T
yhpipendin-3-amine
3 o B //o\k / 2-(2-{(3 Rff-?rRi)(_Svnammon
N/ 4-fluoropipendin-1-yh)-
Y N h 5,6-diffuoro-1H-
318 68 N benzo[dlimidazol-1-y1)- | 426.2
0 F\©/N>—N _ 1-(2-
X N -~ ethylmorpholinojethan-
Ci Nty I-one
B 6-((2-((3R,4R)-3~
Br Fat N anino-4-
Q \>--N\__>"‘F fluoropiperidin-1-vi)-6-
NN A ; Il
319 a1 g | " (trifluoromethyl)-3H- 4702
E Neo”” * | imidazo}4.5-blpyridin- -
_z P midazof4,5-bipyndin
P 3-
CN Ne vhmethy Dnicotinonitril
€
B A
(> N 2-(2-{(3R 4R)-3-amino-
o N O"S 4-fluoropipendin-1-y -
520 65 | 1H-benzo|djimidazol-1- | 332.2
o A "\”ND“F yD)-1-(azetidin-1-
o SN / yhethan-i-one
NH,
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B - 1-2-(2<((3RAR)-3-
N {3HAR]
P ? )r( > amino-4-
i \\N )\“/NHA o o :ﬂ fluoroptperidin-1-yl}-
521 68 L O - ) 5.6-diftuoro-1H- | 439.2
© D N}_?/""\\—/\._F benzojd]imidazol-1-
Cl FrNE 4 yhacetyhpiperidine-2-
NH; carboxamide
B S/‘Q\\] 2-(2~((3R 4R)-3-amino-
= ‘ = 4-fluoropipendin-1-y -
N Q,s’go Ao 5,6~difluoro-1H-
337 63 \\N o o benzo{dj;lrfagfzicl-lnyl)n 5479
=0 Py r\.l it At
$ M i’:}g’\(—>ﬂ: elillamdtotc:ltgah} d; othioph
F N et en-3-y-N-(thiophen-2-
NHg yvimethyDacetamide
. B 2-(2-((3R,4R)-3-amino-
Y/\ 4-fluoropiperidin-1-yh-
. (\f\/ - 5,6-diffuoro-1H-
523 63 (> o=, benzo{djimidazol-1-y1)- | 450.2
\ ! i-
C P N L
\./% ’ 7 P }}—N\Z\MF {octahydroisoguinolin-
% F N W | 2(1H)-yhethan-1-one
B = (3R 4R)-4-fluoro-1-(5-
Mooy Meo-‘g\ﬂ fluoro-1-((4-
324 m ﬁ methoxypyridin-2- s
2 es N A , 375.2
J l />_wa/\_¢ yhmethyD-1H-
~Obls F N - benzo{djimidazol-2-
it yhpipendin-3-amine
B 2-(2~((3R 4R)-3-amino-
G [ e 4-fluoropipendin-1-y -
7 \ c;wo p p J
f\jsgc, N % 3, 6-difluoro-1H-
575 " e Oﬁ benzofd]imidazol-1-yD- | o
S = U N-(k, - e
(& Q F:H\///L,\f} \j\_>« dioxidotetrahvdrothioph
Ci NH; en-3-yD-N-
methylacetamide
B be — 2-(2~{(3R,4R)-3-amino-
& \L\I, . ,,4\/?5;\'50 4-fluoropiperidin-1-v1)-
N, A QP‘O O.;g o 5,6-difluoro-1H-
326 63 oy R benzoldjimidazol-1-vD)- | 486.2
<0 P '\'/}“!\;’—}...F N-cyclopropyl-N-(1,1-
&l FONFTN Nl | dioxidotetrahydrothioph
G en-3-vhacetamide
PN fe B —{ Y0 2-(2-((3R,4R)-3-amino-
P o N 4-flyoropiperidin-ty1)-
527 - ] 5,6—diﬂuor0-ﬂ-}f- -,
68 4 ;*o F\! Ny N%Nf‘y“: enzoldlimidazol-1-v1)- 4742
( A N-(1.1-
T e | dioxidotetrahydrothioph
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en-3-yD-N-
cthylacetamide
B N A(2-(2-((BRAR)-3-
Reg? ( fo amino-4-
N { N fluoropiperidin-t-yh-
SI8 68 N 0’;\, 5.6-difluoro-1H- 411.2
4\:\\ F]\/\\ N benzo{dhmidazol-1-
& . ! \,/\Eh"}m N / vhacetyDpiperazin-2-
NH; one
B Y
&3 \MNFO 2-(2~((3R.4R)-3-amino-
Oz A 4-flyoropipenidin- -y 1)-
_ ) {7 5,6-difluoro-1H-
529 68 O ,N" benzo|djimidazol-1-yl)- | 4932
N I-{4-(pyrrolidine-1-
=0y Ry | carbonyDpiperidin-1-
? T\J\ > F yhethan-1-one
’ i,
B I 1-(2-(2-((3R 4R)-3-
Q f ™
i ( >”J\ ammo-4-
~NH, ] N, Mo~
o 1 2 N fluoropiperidin-1-y1}-
530 68 N) 0”% 5, 6-diffuoro-1H- 4392
}\ *rj N YanNm benzo|d}imidazol-1-
o AN vDacetyDpiperidine-3-
“ carboxamide
f B <‘¥O 2-(2+(3R 4R)-3-amino-
O 1 N ’ 4-fluoropiperidin-1-y1)-
N ( )i 3,6-diftuoro-1H-
531 ¢ i\) 5\4» benzoldjimidazol-1-y)- | s
| N 1 =t 4
/\(\ N (cyclopropanecarbonyl)
( =0 I\/\L %\3 F | piperazin-1-vDethan-1-
one
Ci L
ol
O NHe 8 o 1R ARY3-
R O amino-4-
" ™ N fluoropiperidin-1-y -
532 68 \) Oﬁ 5.6-difluoro-1H- 4392
/'\Q Fe vt benzoldjimidazol-1-
( © J\/:\\/L ,}r{ >«-—- yhacetyDpiperidine-4-
Ci FONEN % carboxamide
N B N [N 2-(2-((3R,4R)-3~amino-~
N o= ’ 4-flucropiperidin-1-v1)-
333 68 N ; So-difleoro-1H- - g
=0 = !\}«me\ . | benzo[dhmidazol-1-yi)-
NN \)@ ' N-(2-cyanopropan-2-
Ci NHy | yi)-N-methylacetamide
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.\ B N/ o 1-(2-(2-((3R,4R)-3-
e N r/zy i amino-4-
h () ﬂu;:ﬁ‘?;g%: E“ldm"i 11?«'1)—
g N §,6-diftuoro-1H- Iy
. 68 ~ N/) oﬁ"» benzoidjimidazol-1- 433.2
(ko Foo e -N vhacetyi-N-
L I _ N/)““N\ =F methylpiperidine-4-
7 F R ¥ carboxamide
» B By N-(E-2-(2-((3R 4R)-3~
/\/N ( Q z - q atnino;—'in Lt
' J noropiperidin-L-y1)-
535 1 68 \\N) ° N 5,6-diffuoro-1H- | 4532
| NN _ | benzoldlimidazcl-1-
Ok\'\n ; j\/ ' r?—h\—ff_?ﬂ yhacetyDpipenidin-3-
Cl NH; yhacetamide
T C
(\) ? 5 2-(2-((3R,4R)-3-amino-
Oz’ - 4-fluporopiperidin- -y~
) L 5.6-diftuoro-1H-
336 68 ( N benzo[dlimidazol-1-vD)- | 507.2
-~ ;& o= 1-(4-(piperidine-1-
o) NN carbony Dpiperidin-1-
5 F:(;[ N/>— N / F yDethan-1-one
NH,
B ¢ \\/
(/” N '\vnvo 2-(2-((3R,4R)-3-amino-
Os q/l‘w'\/l I_," 4-fluoropipendin-1-y1)-
\ { > 3, 6~diffuoro~-1H-
537 1 68 ( - benzoldlimidazol-1-vD)- | 5212
N o= I-{4-(azepane-1-
/&:Q Foprtig N carbony Dpiperidin-1-
L . » ?"i\>""” yhethan-1-one
NH;
B 2-(2-((3R,4R)-3-amino-
d 4-flucropiperidin-1-vi)-
NS e A 3.6-difluoro-1 H-
(o v % enzo{djimidazol-1-vi)-
SR R e i Y N-(1,1- 504.2
s e N VAR dioxidotetrahydrothioph
& F,\/@E,\?” ST 3N
NH; | methoxyethyDacetamid
e

S



WO 2019/079578 PCT/US2018/056484
Fx SnAr Boc MS
“ Inter- Electrophile | Deprotection Stracture Compound Name e
" | mediate Procedure
B
"(:? 2-(2-((3R 4R)-3-amino-
e N 0 4-fluoropiperidin-1-y1)-
:{ ( 3, 6-diftaore-1H-
339 68 (/\\ N benzofdjimidazol-1-yl)~ | ¢, ,
L o 1-(4-(3-
\/& ¢ o methylpiperidine-1-
G S Ry N / . Hvoioemst 4
( |j\ P, ¢ | carbonyDpiperidin-1-
Gl FJ: N :>NT vijethan-i-one
2
Ox B N 0 1~(4-acetylpiperazin-1-
3 Y ¥H-24 23R 4R)-3-
i ' \> N anino-4-
346 68 . o= fluoropiperidin-1-yD- | 439.2
} / 3, 6-diftuoro-1H-
F N s
(% © @: {}—"NQ‘F benzold]imidazol-1-
Ci FONTN - yhethan-1-one
B i~ 2-(2~{(3R, 4R)-3-amino-
o 4-fluoropiperidin-{-yv1)-
(: Y A { [0 5.6-diftuoro-1H-
( ﬁ, =0 N \/5{1; benvoldjimidazol-1-v1)-
541 68 N O"S N-(1.1- 530.2
/=0 Fo g N dioxidotetrahydrothioph
& jﬂ 2 r\%\j\»——:)m en-3-y1)-N-
F N, {(tetrahy drofuran-2-
y DmethyDacetamide
B -
~ /E 1-(2-(2-((3R 4R)-3-
Oe N~ D amino-4-
( fluoropiperidin-1-yD-
341 ¢ ! v >-G-difluoro-H- - 405,
(W o benzodfimidazol-1
N n P yDacetyl)-N-isopropy -
\%0 T: = %" N-methylpiperidine-4-
o 3 N \""ﬁNH carboxamide
N B \( 2-Q2-{(3R 4R)-3-amino-
( NTNp 4-methoxypiperidin-1-
5430 N Nee, o vh-b-fluoro-18- ) g
e 8 Fr AN benzoldhimidazol-1-vD-
) 1 >N = | NemothylN-(2,2.2-
Cl F N ww, | ifluorocthy hacetamide
B N 2-(2-((3R,4R)-3-amino-
\N/\(‘F oo O::‘S CFs 4~ﬂuoropig}>_feridiﬁul-yl)_
544 Q7 o= 13 ’ / 5-fluoro~7-methoxy- 4362
‘ /Eﬁ'}_r\m}ﬂ 1H-benzo]dlimidazol-1- |
cl U N yD-N-methyl-N-(2.2.2-
NH2 ) griffuoroethyl)acetamide
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MS
MH+

()
s
A

B

2-(2~{(3R, 4R)-3-amino-
4-fluoropipendin-1-vi)-
6-fluoro-4-methoxy-
1H-benzo[djimidazol-1-
yi)~1-morpholinoethan-
l-one

410.2

546

2-(2~{(3R, 4R)-3-amino-
4-fluoropipendin-1-vi)-
5-fluoro-7-methoxy -
1H-benzo[dhimidazol-1-
yi)~1-morpholinoethan-
-one

410.2

o
&=
1

68

{(R3-3-(2-((3R 4R }-3~
araino-4-
fluoropiperidin-1-y1)-
3,6-diftuoro-1H-
benzo{dhivudazol-1-vI)-
1-
cvclopropylpyvrrolidin-
2-one

394.2

548

68

(8)-3-(2-((3R,4R)-3-
araino-4-
fluoropiperidin-1-y1)-
5,6-difluoro-1H-
benzoldhimidazol-1-vD-
1~(tctrahvdro-2H-pyran-
4-yhpymrolidin-Z-one

549

6%

{(SY-3-(2-((3R,4R)-3-
araino-4-
fluoropiperidin-1-y1)-
5,6-difluoro-1H-
enzojdhmidazol-1-vh-
1-
cvclopropylpyvrrolidin-
2-one

394.2

550

68

(R)-3-(2-((3R,4R}-3-
amino-4-
fluoropiperidin-i-yli}-
§,6-difluoro-1H-
benzo{djimidazol-1-y[)~
{-(tetxabvdro-2H-pyran-
4-yhpyreolidin-2-one

438.2

S
]
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551

68

Me

=\

S N

C

Cl

Me -._(‘\N
I/

S

Fa " N

-0

NN !
NH,

(3R,4R}3-1-(5,6-
difbuoro-1-{(3-
methylthiazol-2-
vhmethyvi)-1H-
benzo{djivudazol-2-v1)-
4-flucropiperidin-3-
amine

382.2

552

62

N
e --{/ N
. [/

(3R,4R)-1-(4,6-
diftuoro-E-{(5-methyl-
i,3,4-thiadiazol-2-
yimethylh-1H-
benzo{dlimidazol-2-y )~
4-fluoropiperidin-3-
amine

w3
30
A
o

v
L
[9%]

68

(B3R.A4R)-1-(5,6-
difluoro-1-{(5-methyl-
1,3 4-thuadiazol-2~
yhmethyb-1H-
benzo{djimidazol-2-vh)-
4-fluoropiperidin-3-
amine

83

2-(2~{(3R, 4R)-3-amino-
4-fluoropipendin-1-vi)-
o-(triflnoromethy}-1H-
benzoldhimidazol-1-vD-
N-methvl-N-(2,2,2-

w1 trifluorcethy Dacetamide

4356.2

555

BRARY-1-(1-{(5-
chloropyrimidin-2-
yhmethy)-6-fluoro-1H-
imidazof4,3-blpyridin-
2-yh~4-fluoropiperidin-
3-amine

380.0

62

(3R, 4R)-1-(4,6-
diffuoro-1-((5-
(methy lsulfony Dpyridin
-2-vhmethyl-1H-
benzo{djimidazol-2-y1)-
4-fluoropiperidin-3-
aming

440.2

62

T
c’«.{l\’ﬂ
{
P

i
N
Za‘

(BRAR)-1-(1-((5-
{diflaoromethyl)-1,3,4~
thiadiazol-2-vDmethy D)~
4 6-difluoro-1H-
benzo{djimidazol-2-vh)-

419.2
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4-flucropiperidin-3-
amine
£.C { 2-Q2-(3R 4R)-3-amino-
> n-He 4-flyoropiperidin-1-vi)-
35 o 4 6-diftuoro-1H- ,
P NP B P ;ﬁ benzo|djimidazol-1-vD)- | T+
;%NQ“ N-methyl-N-(2,2,2-
cl ! S, | oifluoroethy Dacetamide
FiC {‘ 2-(2-((3R,4R)-3-amino-
} Nie 4-flucropiperidin-1-y1)-
5 5¢ o o~chlore-1H-~
0 69 e~ Nags? B NN benzo{dhivudazol-1-vI)- 4222
0 “/}~NO~F Ne-methyl-N<(2.2.2-
C o “w, | trifluorocthylacetamide
F . (RAR)-1-(1((5-
F‘-‘S— 5o {diflooromethyl}-1,3,4-
B N F SJI\) thiadiazol-2-yDmethy -
360 68 d 4 B b 5. 6-diftuoro-1H- 419.0
T }-—-ND—-—-; benzo|dhmidazol-2-v1)-
PO L 4-fluoropiperidin-3-
Ci i aming
Me N e N-{;N ?‘ (BHR,A R) -4 jﬂ}i?E‘OHF {6
>‘:m S__S voro-1-{(5-methyl-
561 . S N 5 ] L3 4-thiadiazol-2- | o,
%N@F yhmethyD-1H-
~FN benzo{djimidazol-2-
N, vhpiperidin-3-amine
3,0 (3R4R)-1-(5.6-
MeSN difluoro-1-((5-
o/ {methyIsutfonyDpyridin
362 68 B Q 2-yDmethyD-1H- | 4402
oy SN | benzo{djimidazol-2-vD)-
F[\f}m \Q‘mi 4-fluoropiperidin-3-
' Ntha amine
Me MO mie 2-02-(3R 4R)-3-amino-
o _N. O oﬂ 4-fluoropiperidin-1-v1)-
563 83 Me B TP 6-(trifluoromethyl)-1H- | 388.2
>+ =4 benzoldjimidazol-1-v])-
Ci N | N.N-dimethylacetamide
GRAR)-1-(5,6-
Me Me \O“}N diffocro-1-((5-
O PT ~
/I ﬁ"‘% methylisoxazol-3-
364 63 2N B Fa yhmethyl)-1H- 366.2
)M«'Q~F benzoldjimidazol-2-v1)-
NG N . oy .
o ‘ N, 4-fluoropiperidin-3-

amine
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MS
MH+

(v
AN
A

62

Me
:

e
e

oﬂ
P B N
GO
N {
g NH,
Me\

2-{2-{(3R 4R}-3-amino-
4-fluoropipendin-1-vi)-
4 6-diffuoro-1H-
benzoldjimidazol-1-vD)-
N.N-dimethylacetamide

356.2

566

N~Me

o)

WH;

2-(2-((3R,4R)-3-amino-
4-fluoropiperidin-1-yh-
G-fluoro-1 H-
benzo{djinudazol-1-y)-
N, N-dimethylacetamide

68

MemqiiZE?

P D N
OO
NN {

NH,

(3R 4R)-1-(5,6-
difbuoro-1-{(3-
methyloxazol-2-
vhmethyvi)-1H-
benzoldhimidazol-2-v1)-
4-flucropiperidin-3-
amine

366.2

568

68

hﬂe\(f;é
O

(BR4R)-1-(5,6-
difluoro-1-((4-
methvithiazol-2-
yhmethyh-1H-
benzo{djimidazol-2-y )~
4-fluoropiperidin-3-
amine

3
52
£
o

569

FiC m{z\' ~o

N

P R N
(L

H;

(3R, 4R)-4-fluocro-1-(6-
fluoro-1-((3-
(triffuoromethy 1)-1,2,4-
oxadiazol-3-yDmethy])-
1H-benzo|d}imidazol-2-
vDpipendin-3-aming

69

=
CFy

N--Me

)
O

N,

2-(2-((3R.4R)-3-amino-
4-fluporopiperidin- -y~
5-chloro-1H-
benzo{dhivudazol-1-vI)-
N-methvl-N-(2,2,2-
trifluorocthy Dacetamide

o
~3
i

68

I‘\.’lea.~,€¢ “N
§
o

=

-

N
NH,

(3R 4R)-1-(5,6-
difinoro-1-((5-methyl-
1,3,4-oxadiazol-2-
yhmethvh-1H-
benzoldhimidazol-2-v1)-
4-flucropiperidin-3-
amine

367.2

g
N
(]




WO 2019/079578 PCT/US2018/056484
Fx SnAr Boc MS
“ Inter- | Electrophile | Deprotection Strocture Compound Name
" | mediate Procedure M+
Mo . TORAR:1-G 6
> o Mgl difluoro-1-{(5-methvl-
. {1 N 1.2, 4-oxadiazol-3-
372 68 N, N B Fa yhmethy))-1H- 367.2
_ ;\f}_NOdF enzojdhimidazol-2-vi-
T N, 4-fluoropiperidin-3-
Ci amine
F . (R AR -(1-((3-
E }\{fN"N (difluoromethyh-1.3 4-
_ Y Py thiadiazol-2-yDhmethy)-
373 65 g\ B e ] 6-fluoro-1H- 4012
= | bemsofdjimidazol-2-5)-
7N " 4-fluoropiperidin-3-
Cl 2 aming
o NN (3R4R)-4-fluoro-1-(6-
FN - flaoro-1-((5-methyl-
< 3 i 4-thiadiazol-2-
574 1 84 NP B PN I3 4-thiadiazol-2- 4 554 5
\H:I '}},_VO,_,F yUmethyl)-1H-
N& N 4 mmidazof4,5-b]pyridin-
Cl N, | 2-vipiperidin-3-amine
Me Me " (R AR)-1-(1~((4,5~
\?—___—_,“( Mo "N dimethyloxazol-2-
o e .
575 O. LN yvhmethy [)-5,6-difluoro- 5
b8 2 B P | H-benzo|d}imidarol-2- | 2007
s: r\f>% "‘"Q“F yh-4-fluoropiperidin-3-
Ci N, amine
e Hooette 2-(2+{(3R 4R)-3-antino-
¢ 4-fluoropiperidin-{-yv1)-
] _N_ O 5‘% pip v
376 63 Me™" B N 5-fluoro-1H- 3382
| h;;‘>~N’:>*F benzo[dlimidazol-1-v1)-
Ci F w, | N.N-dimethylacetamide
Et ey (3R AR)-1-(1((S-ethyl-
\Z;””‘(% I/ 1.2 4-oxadiazol-3-
577 68 N, Lo N B e yi)methyI)wSif)-fhﬂuOr(i- 3812
0 /}_NO_‘_F 1H-benzo{dlimidazol-2-
g NN 4 yi-d-flucropiperidin-3-
Cl NH amine
o (R AR (143
L\"‘\({‘ s cyclopropyl-1,2, 4-
0 N"'% oxadiazol-3-vhmethyD)-
578 | 48 (Y B et 5 6-diffuoro-1H- | 3932
N N o
0 N1>”"N ¥ | benzo{djimidazol-2-y -
T g 4-fluoropiperidin-3-
Ci amine

3%]
Na
N
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Deprotection
Procedure

Stracture

Compound Name

MS
MH+

68

Me
;WN
LY
e, 9]
Cl

-

Me w0

e,

Fu s N

O

g NN 4
Ni,

(3R,4R}3-1-(5,6-
difbuoroe-1-{((3-
methy lisoxazol-5-
yhmethvh-1H-
enzojdhimidazol-2-vi-
4-flucropiperidin-3-
amine

366.2

380

o0
V8]

B

Or
N F

NH

2-(2~((3R 4R)-3-amino-
4-fluoropipendin-1-y1)-
S-(rifluoromethyly-1H-
benzo|djimidazol-1-v)-
Nemethy-N-(2,2,2-
irifluorocthyacetanude

456.2

581

68

(3RAR)-1-(1 ({5~
cyclopropyl-1.3,4-
oxadiazol-2-yhmethyl)-
5,6-difluoro-1H-
benzoldhimidazol-2-v1)-
4-flucropiperidin-3-
amine

3932

Lh
o]
&2

63

(3R, 4R)-4-fluoro-1-(5-
fhuoro-1-{(3-methyl-
1,3, 4~thiadiazol-2-
yhmethyh-1H-
benzo{djimidazol-2-
vhpiperidin-3-amine

L3
N
n
Q]

o
e}
ud

84

(3R.4R)-1-(3-((5-
chloropyrimidin-2-
yhmethy D)-6-fluoro-3H-
imidazof4,3-blpyridin-
2-yD-d-fluoropiperidin-
3-amine

380.2

584

63

B

(3R, 4R)-4-fluoro-1-(5-
flucro-1-((3-
(iriftuoromethy -1,2 4-
oxadiazol-3-yhmethyl)-
1H-benzo{d}irmidazol-2-
vDpiperidin-3-amine

403.0

i
el
v

(3R.4R)~4-fluoro-1-(6-
fluoro-1-{(4-methyi-2-
phenylthiazol-5-
vhmethvi)-1H-
benzoid imidazol-2-
yhpiperidin-3-amine

440.2

3%]
Na
~3
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Fx SnAr Boc MS
“ Inter- | Electrophile | Deprotection Strocture Compound Name o
4 ; > MH+
mediate Procedure
) (3RAR)-1-(1-((4.5-
Me W N dimethy1-4H-1.2.4-
) %N‘ N triazol-3-vDmethyl)-
386 63 Me= Nz B PN 5 6-difluoro-1H- 380.2
_NQ“NQ"‘F enzojdhimidazol-2-vi-
Cl f "R, 4-fluoropiperidin-3-
amine
F GRAR)-T-(45-
E Aoy (difluoromethy)-1,3 4-
) Y F S"!S thiadiazol-2-yUmethyvl)-
387 65 d % B J 5-fluoro-1H- 4012
2 /@: 2}-—-N<:>-"=F benzo[djimidazol-2-y1)-
£ N S 4-fluoropiperidin-3-
BH,, ;
Ci amme
Me N (R)-4.4-difluoro-1-(6-
%N %{p!’s fluoro-1-((S-methyl-
o % 4-thiadi e
583 | gs SR B e 1.3 d-thiadiazol-2- | 505 5
/}_,<:>< yhmethyh-1H-
NFN 4 benzold]imidazol-2-
Ci N | y]piperidin-3-amine
‘ e GRAR}-1-(1-((2.4-
LN ¢ { dimethy lthiazol-3-
) 65 NP . B e yi)n?ethy?‘){)-ﬂum‘gIH— 378 2
z}”’NQ"* benzoldjimidazol-2-v1)-
o ~F N . 4-fluoropiperidin-3-
~ NH, amine
Me Momert (GR4R)-4-fluoro-1-(6-
%N “‘(‘:JS fluoro-3-(( S-methyl-
. 3 PR
500 4 S. N 5 N li3,4 thiadiazol-2 3667
M Q“NQ“F yhmethyh-3H-
Y 4 wmidazof4, 3-blpvridin-
Ci NH: | 2-vDpiperidin-3-amine
FaC o 2-{2-{(3R,4R)-3-aminoc-
} Mo 4-fluoropiperidin-1-v1)-
: 7-if -1H-
591 62 | e O B P > 7-diftuoro-tH- - o
\i N>--N<:>mc ben;ZO idj imld?](}b i "}/ 1)-‘
o NP & / .I\urnethylu}q-(z,z,zf
- wi, | inifluorocthyhacetanude
Me G 2-(2-(3R 4R)-3-anino-
: : e ,
N O o 4-fluoropipendin-1-yh)-
392 83 Me™ B ] S-(teifluoromethyD-1H- | 388.2
}"-’(}'F benzo{djimidazol-1-y1)-
i Fe N | N N-dimethylacetamide
- ; GRAR)-4-fluoro-1-(5-
- {NZMG fluoro-1-((4-methyl-2-
593 65 =N B Y phenylthiazol-3- 4402
i S e ) N}_N - vhmethy-1H-
\f\ F/©: i C>: benzoidjimidazol-2-
o N yhipiperidin-3-aming

228
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Fx SnAr Boc MS
“ Inter- Electrophile | Deprotection Stracture Compound Name e
" | mediate Procedure
Me Mo gmtie 2-(2-(3R 4R)-3-anino-
{ =0 4-fluoropipendin-1-y )~
394 62 Me~Nag2® B i 3,7-difluoro-1H- 356.2
0 }*NQ‘F benzo{dlimidazol-1-y )~
i PO | NN-dimethylacetamide
O
Me ~dL %0 (3R, 4R)-1-(5,7-
M diffuoro-1-((5-
) a M (methylsulfory Dpyridin
393 62 B Q 2yDmethyD-1H- | 440.2
Aoy, benzo{djimidazol-2-y )~
B r\{}.., NDNF 4-fluoropiperidin-3-
' N, amine
e (ARAR)-1-(14(2.4
S dimethylthiazol-5-
306 65 B o y E)anetily'})—ﬁ—flpajron1H~ 178 2
i ’)MNO“F henzo {d}nn}daz‘ol)ufz-yl)_
FN { 4-fluoropiperidin-3-
NHa amine
Ve SN (R)~4,4-difluoro-1-(5-
%N - fluoro-1~{((S~-methyl-
557 25 S /‘N B P ’(:!) 1,334~thiadiaz0]~2- 1832
”}"“C}K vhmethy1)-1 H-
FNEE N benzoidjimidazol-2-
C N | eDpiperidin-3-amine
F . 3RAR)-1-(1-((5-
£ iy (diflacromethyl}-1,3,4-
o _— F ES"Q} thiadiazol-2-yDmethy )~
SECH N 9 4N B b 5.7-diftuoro-1H- | 419.2
7 Q ,}—«NO—@ benzo{dhmidazol-2-v1)-
RN ' 4-fluoropiperidin-3-
“ NH, !
Cl amine
) GRAR)-1-(5.7-
Me M -\4‘N W difluoro-1-{((5-methyl-
_ =y FS”S 1,3 4-thiadiazol-2-
399 62 SN B A yDmethyD-1H- 383.2
\i i 0 N@—“NQNF benzo[dlimidazol-2-y1)-
~ i N 4-fluoropiperidin-3-
aming

{a] Boe was removed using TFA

the HCI salt. [b} unspecified stercochemistry denotes a mixture of cuantiomers or diastercomers.

Table 6. Characterization data for compounds made following schemes 9-10

. The free base was redissolved in DCM, and HCI was added to crash out

The column “Separation Stage” indicates after which process step regicisomers jormed due to

asymmetric benzimidazole substitution at R' in Scheme 10 were separated during the preparation of the

tabulated final compound (I = after preparation of the N-aralkyl-2-piperidinyl-benzimidazole intermediate

229
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in the first step of Scheme 10 (where af least one R' is not hydrogen); B = prior 1o boc deprotection; or F

= final compound).

Ex. | Freq., N— - Separation SFC “‘”.m""
_ ’ HNMR Data (6 ppoy) o Separation
# Solvent Stage cs
Conditions
8.80 (s, 2H), 7.65-7.69 (m. 1H), 7.54-7.61 (m, 1H),
| 500MHz | 7.49 (d, J=8.30 Hz, 1H), 5.57 (s, 2H), 4.42-4.60 (m, Chiralpak AD-
187 dy- TH), 3.72-3.80 (m. 1H). 3.64 (br d, J=13.23 Hz B H, 25% IPA.,
MeQH | TH), 3.15-3.27 (m. 2H), 3.06 (dd, J=9.21, 12.59 Hz, peak 1
1H), 2.13-2.27 (m, 1H), 1.80-1.99 (m, 1H)
8.68-8.74 (s, 2H), 7.47-7.52 (m, 1H), 7.14-7.20 (m.
SooMIL, | ZFD- 7.08-7.13 (m, 1H). 5.53 (s, 2H), 4.34-4.52 (m,
188 4 | HED.3.64 (did J=1.95. 414, 12.36 Hz, 1H), 3.48- N _
Moon | 357 (m, 1H), 3.04-3.21 (u, 2H), 298 (dd, J=8.82,
* 2.20 Hz, 1H). 2.12-2.25 (m, 1H), 1.82-1.92 (m,
1H)
8.40 (d, J=2.90 Hz, 1H). 7.47-7.58 (m, 2H). 7.21
o (dd, 1=4.35, 8.71 He, 1H), 7.13-7.17 (m, 1H), 7.06-
189 4“??14 7.13 (m, 2H), 4.32-4.55 (m, 1H), 3.62 (did, J=1.66, B _
Maon | 4171239 He, TH), 3.41-3.52 (m, 1H), 3.04-3.18
VO m, 2HD), 2.92.3.01 (m, 1D, 2.07-2.22 (m, 1H),
1.80-1.97 (m. 1H)
8.40 (d, }=2.90 Hz, 1H), 7.61 (dt, }=2.90, 8.50 Hz.
1H). 7.52-7.56 (m, 2H), 7.42-7.46 (m, 1H), 7.40
400MHz | (dd, J=4.35, 8.71 Hz, 1H), 5.46 (s, 2H), 4.32-4.54 Chiralpak AD-
190 dy- (m, 1H), 3.67-3.75 (o, 1H), 3.55-3.65 (m, 1H), 3.21 B H, 20%
MeOH | (ddd, 1=2.90, 10.21, 12.80 Hz, 1H). 3.06-3.14 (m, MeOH. Peak 1
1H). 2.98-3.05 (m, 1H), 2.10-2.25 (m. 1H). 1.89
(ddd, J=3.52. 9.69, 13.53 He, 1H)
8.39 (d, J=2.90 He, 1H), 7.75-7.78 (m, 1H), 7.61
(dt, =290, 8.50 He, 1H). 7.35-7.42 (m, 2H), 7.27
A00MHz | (d. =8.29 Hz, 1H), 5.45-5.50 (m, 2H). 4.32-4.54 Chiralpak AD-
191 ds- (m, TH). 3.68 (dtd. J=1.66, 4.02, 12.28 Hz 1H). B H, 20%
MeOH | 3.51-3.63 (m, 1H), 3.15-3.25 (m, 1H), 3.10 (ddd, MeOH, Peak 2
1=3.94,7.72,9 48 Hz, 1H), 2.96-3.06 (m, 1H), 2.13-
2.27 (m, 1H), 1.81-1.97 (m, 1H)
8.98 (s, 2H), 7.42-7.47 (m, 1H), 7.07-7.15 (m, 2H).
500MHz | 7.01-7.06 (m, 1H), 5.49 (s, 2H), 4.33-4.51 (m, 1H),
192 de- 3.37-3.50 (mm, 2H). 2.99-3.07 (m, 2H), 2.82 (br dd, - -
MeOH | J=8.95, 12.07 Hz, 1H), 2.00-2.16 (m. 1H), 1.65-
1.79 (m, 1H)
8.97 (s. 2H). 7.60-7.67 (m, 1H), 7.16-7.23 (m, 1H),
| 7.03-7.15 (m, 2H). 5.45-5.56 (., 2H), 4.29-4.56 (m,
193 4&?%?‘ PH). 3.64-3.76 (m. 1H), 3.51-3.63 (m, 1H), 3.14- - s
FEE 1333 (m, 2H), 3.03 (dd. F=8.60, 12.54 Hz, 1H), 2.08-
2.24 (m, L), 1.83-2.03 (m, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
8.36-8.39 (m, 2H), 7.60 (d, J=8.50 Hz, 1H). 7.14-
7.20 (m, 2H), 7.06-7.14 (m, 1H). 5.36 (d, J=2.07
194 42%%?2 Hz, 2%?) 4.34-4.56 (m, EH(),B.?O (s, 3H), 3.63-3.78 - -
A, 2H), 3.14-3.31 (rm, 2H), 3.04 (dd. }=8.40, 12.54
Hz, ). 2.11-2.25 (m, 11D, 1.90-2.05 (m, 11D
8.76 (s, 2H), 7.44-7.54 (m, 1H), 7.06-7.19 (m. 3H).
400MHz | 5.50 (br s, 2H), 4.32-4.53 (m, 1H), 3.62 (br &,
195 de- J=12.23 Hz, 1H), 3.51 (brd, J=12.02 Hz, 1H), 3.02- - -
MeOH | 3.21 (m, 2H), 2.89-3.01 (m, 1H), 2.12-2.26 (m, 15,
1.81-1.98 (m, 1H)
8.70-8.75 (m, 2H), 7.65-7.69 (m. 1H), 7.58 (@,
, | =830 He, 1H), 7.45-7.52 (m. 1H). 5.58 (s, 2H), o
196 SOZTfHL 4.43-4.65 (m. 1H), 3.76-3.83 (m, 1H), 3.67 (br 4, 5 ﬁh’;ﬁﬁ.‘liﬁ;ﬁﬁ"
Motn | IF12:98 Hz, 1H). 3.16-332 (m, 2H), 3.09 (dd MeOR, peak |
3=9.34, 12.46 Hz. 1H), 2.15-2.29 (m, 1H), 1.86- :
1.99 (. 1H)
.72 (s, 2H), 7.77-7.82 (m, 1H), 7.41-7.45 (m, 1),
. | 7.32-7.38 (m, 1H). 5.59 (s, 2H), 4.33-4.51 (m. 1H), -
197 ’O(ziri’fﬁé 3.65-3.71 (m, 1H),3.53-3.63 (m, 1H). 3.16-3.24 (m, 5 Cm‘}f?ﬁi /f‘D"
Mooy | TED. 3.05-3.14 (m, 1H), 2.96-3.04 (mn, [H), 2.14- Tv{e()}:—;;“:p‘s—:ak ,
‘ 2.28 (m, 1H), 1.89 (ddd, J=3.63, 9.67, 13.43 Hz, ‘ : -
1)
e | 8.70-8.89 (m, 1H), 7.72-7.98 (m, 1H), 7.17-7.54 (m, .
198 40(;12{}11 IH), 5.31-3.67 (m, 2H), 4.39-4.66 (m, 1H), 3.57- 5 %“;‘?f;ﬁif
Mooy | 382 (. 2H), 3.01-3.25 (m, 3H), 2.15-2.33 (m, 1H), o2
" 1.93 (td, J=1.22, 9.80 Hz, 11
LOOMTL, | 890 (& J=1.45 Hy, 1H), 875-8.78 (m, 1H). 7.48-
199 dn | 756 (m. 1H), 7.08-7.23 (i, 4H), 5.66 (5. 2H), 3.39- ~ ~
Moo | 359 (m, 3H), 3.13-330 (m, 2H), 2.25-2.40 (m, 1H),
* 2.04-2.25 (m, 1H)
3.8% (s, 2H), 7.63-7.68 (m, 1H), 7.33-7.39 (m. 1H),
| 400MHz | 7.45-7.50 (m, 1H), 5.53 (s, 2H), 4.36-4.58 (m, 1H), Chiralpak AD-
200 ds- 3.72 (br dd, J=1.45. 12.65 He, 1H). 3.58-3.66 (m, B H. 25% IPA,
MeOH | IH), 3.10-3.26 (m, 2H). 2.99-3.07 (m. 1H), 2.13- peak 1
2.27 (ra, 1H), 1.82-1.95 (m, 1H)
386-8.90 (m, 2H), 7.80-7.84 (m, 1H), 7.45 (dd,
| =124, 8.29 Hz, 1H), 7.34-7.39 (m, 1H), 5.56 (s, et
01 4“";%“5 2H), 4.33-4.53 (m, 1H), 3.62-3.70 (m, 1H), 3.53- s (;;“fé?jﬂi;‘f
MooH | 360 (m, 1H),3.14-3.23 (m, 1H), 3.02-3.13 (m, 1H), ’;’e;ﬂ{ L
’ 2.94-3.02 (m, 1H), 2.18-2.26 (m, 1H), 1.80-1.96 (m,
1H)
9.11 (s, 1H), 8.92 (s, 1H), 8.30-8.39 (m, 3H), 7.47-
7.53 (m, 1H), 7.23 (d, }=7.88 Hz, 1H), 7.14-7.19
sqp | 400MHz | (m, 1H), 7.11 (4, J=7.26 Hz, 1H), 5.68 (s, 2H), 4.81-
CDClL | 4.92(m, 1H), 3.59-3.74 (m, 2H), 3.45-3.55 (ra, 1H), - -
3.03-3.16 (m, 2H), 2.14-2.24 (m_ 1H), 1.80-1.93 (m,
1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
- 8.79 (s, 2 H), 7.75 -~ 7.89 (m, 1 H), 7.45 (dd. J=8.30. o
203 "OZMHZ 1.30 Hz, 1 H), 7.36 (d, J=8.04 Hz, 1 H), 5,55 - 5.60 5 (fiff,aimk Ol
4= e 3 ITY 2 A4 LA 5 g 5ty 3T 3% MeOH,
MG | 2D, 344 - 3.54 (m, 2HD, 335 - 3.42 (m, 2 H), ek 1
3.06-325 (m, 3 H), 1.89-218 (m, 2 H)
. 8.80 (s, 2 H), 765~ 7.69 (m, 1 H), 7.56 - 7.61 (. 1 o
204 "OZMHZ H), 7.51 (dd, J=8.30, 1.56 Hz, 1 H), 5.57 (s, 2 H), 5 (fiff,aimk O3,
o s e 86 " - A, 2 5% MeOH,
MO | 337 - 357 (m, 3 H), 3.06 - 3.26 (m, 3 H), 2.09 - peak 2
218 (m. 1 H), 1.90 - 2.08 (m. 2 H)
8.78 (s, 2H), 7.39-7.4% (m. 1H), 6.99 (dd, J=2.47.
500MHz | 8.95 Hz, 1H). 6.90-6.95 (ra, 1H), 5.48 (s, 2H), 3.64 Chiralpak AD-
205 dy- (dd, J=1.82, 7.79 Hz, 1H), 3.42-3.53 (m, 2H), 3.05 B H, 25%
MeOH | (dt, J=2.60, 12.07 Hz, 1H). 2.83-2.90 (m, 2H), 2.01 MeOH. peak 2
(qd, 7=3.62. 13.01 Hz, 1H), 1.62-1.71 (m, 1H)
8.75-8.79 (m, 2, 7.12-7.22 (m, 2H), 6.52-6.93 (m,
500MHz | 1H), 5.49 (5. 2H), 3.65-3.72 (m, 1H), 3.53-3.62 (m, Chiralpak AD-
206 dy- 1H), 3.44-3.52 (m, 1H), 3.08 (dt, }=2.60, 12.20 He, B H, 25%
MeOH | 1H), 2.86-2.97 (m, 2H). 2.02 (qd, J=3.61, 13.04 Hz, MeOH. peak 1
1H), 1.62-1.75 (m, 1H)
3.82-8.85 (m, 1H), 8.09-815 (m. 1H), 736 (@,
J=8.04 Hz, 1H), 7.18 (dd. =234, 9.34 Hz, 1H),
| 500MHz | 7.09 (dd, J=4.54, 8.69 Hz, 1H), 6.87 (dt, J=2.47, Chiralpak AD-
207 ds- 9.28 Hz, 1H), 5.46-5.51 (m, 2H), 3.58-3.66 (m, 1H). B H, 25% IPA.
MeOH | 3.46-3.54 (m, 1H), 3.38-3.44 (m, 1H),3.02-3.14 (m, peak 1
1H), 2.73-2.90 (m, 2H), 1.93-2.04 (m, 1H), 1.38-
1.72 (. 1H)
8.84 (d, J=1.30 Hz, 1H). 8.05-8.18 (m, 1H). 7.41-
500MHz | 7.47 (m, 1H), 7.37 (d, J=8.30 Hz, 1H), 6.90-7.00 Chiralpak AD-
208 dy- (m, 2H), 5.48 (s, 2H), 3.50-3.59 (m, 1H), 3.36-3.47 B H. 25% IPA,
MeOH | (m, 2H), 3.04 (dt. }=2.60, 11.94 Hz, 1H), 2.72-2.87 peak 2
(m, 28, 1.91-2.04 (m, 1FD), 1.56-1.69 (m, 1H)
8.36(d,J=2.1 Hz, 1H), 7.93 (dd, J=2.5. 8. 4 Hz, 1H),
7.52 - 731 (m, 2H), 7.25 (d, J=8.4 Hz. 1H), 7.14 -
A0OMTHz | 7.01
209 de- (m, 2H), 5.47 - 5.34 (m, 2H), 3.55 (br dd, J=3.2. .- -
DMSO | 12.2 Hz, 1H), 3.27 - 3.18 (m., 2H), 3.17 - 2.90 (m.
2H), 2.01 - 1.89 (m, 1H), 1.79 (br dd. J=3.4, 9.9 Hz,
1H), 1.64 - 1.45 (m, 2H)
8.72 (d, J=1.66 Hz 1H), 8.31 (br s, 2H). 8.02 (d.
/ | J=8.09 He, 1H), 7.83-7.89 (m, 1H). 7.57 (d. /=7.77
310 4{)?{1& Hz, 1H), 7.27 (m, 3H), 5.54-5.61 (m, 2£), 3.70 (br N B
DMso | A4 =280, 12.44 Ha, 1H), 348 (br s, 1H), 3.27-
R 3.44 (m, 2H), 3.07-3.16 (m, 1H), 1.96-2.10 (m, 1H),
1.83-1.94 (m, 1H), 1.59-1.73 (m, 25

2
(&
]
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
892 (br s, 3H). 8.5 (d, /=218 Hz, 1), .03 (dd.
J=2.49, 840 Hz, 1H). 7.67 (d, J=8.40 Hz, 1H), 7.60
400MHz | (d, J=7.77 Hz. LH). 7.28-7.44 (m, 3H), 5.64-578
2n di- {m, 2H), 4.88-5.10 (m, 1H), 4.18 (br d, J=12.65 Hz, - -
DMSO | 1H). 3.77 (br d, J=13.58 Hz. 1H). 3.54-3.63 (m,
{H), 3.433.53 (m, 1H), 3.21-3.42 (m, 1H), 2.26-
2.37 G, 1H), 1.82-1.94 (m, 1H)
912 (br s, 3H), 8.94 (s, 1H). 840 (d. /~8.19 Hz,
sooMi | TD: 777 (4 J=8.19 Ha, 1H), 761 (d. J=7.88 Hz,
212 . [H), 7.25-7.39 m, 3H), 5.72-5.93 (. 2H), 4.03 (br ~ ~
DM | & =175 He, 2H), 3.57-3270 (m. 2H), 3.42 (or ¢
a J=10.78 Hz, 1H), 2.53-2.62 (m, 1H), 2.23-2.38 (m,
1H)
837 (br s, 2H), 8.50-8.35 (m, 1H), 7.94-8.00 (m.
| 2H), 7.43-7.51 (m. 2H). 7.35 (d. J/=8.30 Hz, 1H). .
13 gg?fg’f 5.54 (d, J=7.66 Hz. 2H), 4.81 (dt, J=4.87, 9.11 Hz, 5 ?{mji%ikl;‘?
e 1H), 3.83-3.92 (. 1H). 3.50-3.58 (m, 2H), 3.16 (br P70 L
ds dd. J=10.19. 12.65 Hz, 1H), 3.06 (br £, J=11.74 Tz, peak 2
{H), 2.20 (br t, J=9.54 Hz, [H), 1.76-1 88 (m, 1H)
8.66 (br 5, 211, 8.54 (4, /=221 Hz, 1H), 7.95 (dd,
J=234, 843 Hz, 1H), 778 (s, 1H), 7.57-7.63 (m,
oo rer. | 830 Hz, 1H), 7.51-7.57 (m, J=8.30 Hz, 1H), 7.46 e
214 “})”,izﬁég’ (d, J=8.43 Hz, 1H), 5.49-5.62 (m, 2H), 4.79-4.99 5 (’Hh“;gf};‘f“
SO | G, 1H), 3.95 (br d J=12.98 Hy, 1H), 371-3.84 (m, R
TH), 3.20 (brt, J=11.48 Hz, 1H), 3.07 (br t, J=11.81 peak
Hz, 1H), 2.21 (br t, J=9.67 Hz, 1H), 1.80 (br t,
J=9.93 Hz. 1H)
8.59 (br d. J~2.47 Hz, 3H). 7.86-7.91 (m, 11}, 7.45
(d,.J=7.91 Hz, 1H), 7.33 (s, 1H), 7.27-7.32 (m, 11}, e
S00MHz | 7.02-7.09 (m, 1H), 6.92-6.97 (m. 2H), 5.86 (g, Lh“igﬁi‘ 16,
215 | DMSO- | /=696 Hz, 1H), 4.76-4.99 (m, 1H). 3.65-3.76 (m., B e
ds 2H), 3.37 (brs. 1H), 3.14-3.22 (m, 1H), 3.07 (br t, methanol,
J=11.16 Hz, 1H), 2.19-2.27 (m, 1H), 1.89-1.98 (m. peak 1
1H), 1.86 (d, J=7.14 Hyz, 3H)
8.63 (d, J=1.93 Hz, 1H), 7.89 (br dd. /=188, §.50
Hz, 1H), 747 (d, J=7.92 Hz, 1H), 7.28 (d, J=8.43 e
500MHz | He, 11—1)), 7.07 (4, J=6.55 Hz, 1H), 6.94-7.00 (m, 2F), Qh”g%f‘,i‘ 1<,
216 | PMSO- | 5.87 (q. /=7.01 Hz, 1H), 4.71-4.90 (m, 1H), 3.66- B | o .
ds 3.77 (m. 1H), 3.58-3.64 (. 1H), 3.40-3.48 (m, 1), methanol,
3.02-3.18 (m, 2H), 2.20-2.28 (m. 1H). 1.96-2.02 (m. peak 2
1H), 1.9 (d, J=7.14 Hz, 3H)
856 (d. /=2 34 Hz, 1H). 8.53 (br s, 2H), 7.90 (dd,
J=2.47, 843 Hz, 1H), 7.50 (dd, J=7.59, 10.96 Hz,
. {H), 7.39 (d, J=8.43 Hz, 1H), 7.13 (dd, /=733, Chiralcel OZ-
S00MHz | o o it e
217 | paso, | 1083 Ha 1H), 5.83 (g, J=7.09 Hy, 1H), 4.75-4.93 5 H, 15%
g (m, 1H), 3.65 (br dd. /=4.48,9.15 Hz, 2H). 3.29 (br methanol,
g d. J=11.94 Hz, 1H), 3.07-3.18 (m, 1H). 3.02 (br ¢, peak 1
J=11.03 Hz, 1H). 2.16-2.24 (m, 1H), 1.85-1.92 (m,
{H), 1.83 (d, J=7.14 Hz, 3H)
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
8.65 (br s, 2H). 8.62 (d, /=2 34 Hz, 11, 7.94 (dd.
J=2.47, 8.56 Hz, 1H), 7.55 (dd. J=7.66, 11.03 Hz, .
500MHz | 1H), 7.39 (d, J::&S(S) Hz, 1H), 7.15-7.21 (m, 1H), Cm?“ki%f’z“
218 | DMSO- | 5.87 (q. /=7.09 Hz, 1H), 4.80-4.97 (m, 1H), 3.62- B H, 15%
ds 3.79 (m. 2H). 3.16 (dd, J=10.12, 11.94 Hz, 1H), me?},‘?“?}’
3.03 (br t, J=11.35 Hz, 1H), 2.25 (br t, /=9.41 Hz. peak 2
1H), 1.94-2.03 (m., 1H). 1.91 (d. /=7.27 Hz. 3H)
858 (br s, 1H), 8.58 (br s, 2H), 7.91 (dd, J=2.47,
856 Hz, 1H), 7.44 (d, J=8.36 Hz, 1H). 7.39 (, e
SO0MHz | J=8.39 Hz. 1H), 7.02-7.09 (m, 2H). 5.84 (g, J=7.09 Rgg“‘ “’Vfg;f“
219 | DMSO- | Hz, 1H), 4.73-4.97 (m, 1H), 3.68 (br dd, J=4.09, B 5.8, 20
ds 10.70 Hz, 2H), 3.32 (br d, J=11.42 Hz, 1H), 3.10- meffiﬁfl’
321 (m, 1H), 3.05 (brt, /=11.03 Hz, 1H), 2.16-2.27 pea
(m, 1), 1.86-1.93 (m, 1H), 1.83 (d,J=7.14 Hz, 3H)
8.64 (d, /=246 Hz. 1H), 8.56 (br 5, 2H). 7.95 (dd.
J=2.47, 8.56 Hz, 1H), 7.46-7.51 (m, J=8.43 Hz,
sooMH, | LD 735743 (m, J=8.56 Hz, 1H), 7.05-7.16 (m, Regis Whelk-
220 | s, | 2 387 (@ J=7.14 He, 1H), 4.78-4.99 (m, 1H), 5 O 5.8, 20%
N 375 (br d, J=12.20 Hz, 2H), 3.37-3.50 (m, 1H), methanal,
g 3.13-3.21 (m, 1H), 3.07 (brt,J=11.55 Hz, 1H), 2.25 peak 2
(br t, /=934 Hz, 1H), 1.95-2.04 (m, 1H), 1.92 (d,
J=7.14 Hy, 3H)
862 (br s, 1H). 860 (br s, 2H), 7.93 (dd. /=2.47.
8.43 Hz 1H). 7.54 (d. J=1.56 Hz. 1H), 7.40 @. ‘
500MHz | J=8.56 Hz, 1H), 6.97-7.05 (m, 2H), 5.88 (q, /=7.01 Regis Whelk-
221 | DMSO- | Hz, 1H), 4.77-5.04 (m, 1H). 3.76 (br s, 3H), 3.57 (s, B O 5.8, 20%
ds tH), 3.44 (br d, J=12.07 Hz, 1H), 3.18-3.32 (m. methanol,
1H). 3.13 (br t..J=11.16 Hz, 1H), 2.23-2.32 (o, 1H). peak 3
1.92-2 01 (m., 1H). 1.89 (d. J=7.01 Hz, 3H)
8.62 (br d. /=234 Hz, 3H), 7.92 (dd, J=2.47, 8.56
Hz, tH), 7.54 (s, 1H), 7.35 (d, J=8.56 Hz, 1H). N
S00MHz | 6.99-7.05 (m, 2H), 5}27 (q J:(?m Hz, 1H), 4.80- Regis mﬁi}“
222 | DMSO- | 5.01 (m. 1HD), 3.78 (br dd, J=5.00, 11.87 Hz, 2H). B O, 20%
ds 3.44-3.33 (m, 1H), 3.20 (dd, J=10.38, 12.07 Hz, methanol,
1H). 3.10 (br t, J=11.48 He, 1H), 2.27 (br t, J=9.41 peak 4
o, 1H), 1.95-2.04 (m, 1H), 1.92 (4, J=7.14 Hz, 3H)
9.00 (s, LH), 863 (br 5. 3H), 8.38 (dd. /~1.69, 8.30
Hz, 1H), 7.58-7.70 (m, 3H), 7.52 (d, /=830 Hz, Phenomenex
| 500MHz | 1H), 6.00 (g, J=7.01 Hz, 1H), 4.81-5.00 (m, 1H), Lux Cellulose-
223 | pMSO- | 3.74-3.83 (m, 1H), 3.65-3.74 (m, 1H), 3.42 (br d. B 2, 20%
ds J=11.68 Hz, 1H), 3.24 (br dd, /=980, 12.39 Hz isopropanst,
1HD, 3.13 (br /=1 1.16 He, 1H), 2.23-2.32 (m, 1H), peak 1
1.94 (br d, J=7.14 Hz, 41)
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
900 (s, 11, 8.69-8.73 (m. 2H1), 8.36 (dd. J=1.88.
8.24 Hz. 1H), 8.00 (s, 1H), 7.66 (d,J=830 Hz, 1H). Phenomornex
So0MHL, | 741 (€ =843 Hy, 1H). 717 (d, J=8.43 Hy, 1H), Lo ol
224 | pvso. | 604 (6. /=6.96 Ha 1H), 4.86-5.04 (m, 1H), 3.77 (b 5 2 Y00
T d.J=12.72 Hz, 1H), 3.65-3.73 (m. 1H), 3.42 (br &, i isopropatol
' J=11.94 Hz, 1H), 3.26 (br dd, J=9.60, 12.59 Hz A,
1H), 3.12 (br £./=11.09 Hz, 1H). 2.25-2.34 (in, 1H). peak 2
1.90-1.99 (m, 41)
%.98-9.02 (i, 1), 8.62 (br d. J=3.24 Hz, 2H), 536
(dd. J=1.88, 8.24 Hz, 11), 7.63 (dd, J=3.18, 8.24 Phenomenex
| 500MHz | Hz, 2H), 7.59 (s, 1H), 7.52 (d, J=8.17 Hz, 1H), 5.96 Lux Cellulose-
225 | DMSO- | (g, J=6.96 Hz 1H), 4.79-4.98 (m, 11, 3.74-3.86 B 3.20%
s (m, 1H), 3.68-3.72 (m, 1H), 3.46 (br d, /=11.94 Hz, isopropancl,
1H), 3.14-3.26 (m. 1H), 3.09 (b , J=12.00 Hz, 11D, peak 3
2.19-2.30 (m, 1), 1.97 (br d, J=7.27 Hz, 4H)
3.92-8.96 (m, 11, 8.58 (br s, 3H). 8.28 (dd. J=1.95,
830 Hz, 1H). 7.94 (s, 1H), 7.53 (d, /=8.30 Hz, 1H),
7.34 (dd, =130, 843 Hz, 1H), 7.23 (s, 1), 7.07- Phenormenex
| 500MHz | 7.16 (m, 2H), 7.03 (s, LH), 5.94 (q.J=6.92 Hz, 1H), Lux Cellulose-
226 | DMSO- | 4.72-4.93 (m, 1H), 3.68-3.79 (i, 1H). 3.58-3.68 (. B 2, 20%
ds 1H), 3.40 (br d, J=12.85 Hz 1H), 3.15 (br ¢, isopropanol.
J=11.35 Hz, 1H), 3.04 (br t,.J=11.74 Hz, 11), 2.20 peak 4
(br t, J=9.54 Hz, 111, 1.95 (m, 1), 1.91 (d, J=7.01
Hz, 3H)
334 (brd, /=221 Hz, 1H), 8.52 (brs, 2H), 7.96 {dd,
J=2.47, 843 Hz, 1H). 7.54 (dd, J=7.53, 10.90 Hz,
| S0OMHz | 1H), 7.33-7.44 (m, 2H), 5.37-5.52 (m, 2H), 4.73-
227 1 PDMSO- | 4.92 (m, 1H), 3.75-3.83 (m, 1H). 3.51-3.62 (m, 1H). B .
ds 3.45 (br d, J=12.20 Hz, 1H), 3.12 (br dd, /=10.64.
1233 Hz, 1H), 3.01 (br ¢, J=11.61 Hz, 1H), 2.14-
2.23 (m, 1H). 1.76-1.90 (m, 1H)
832 (br s, 2H), R.49 (d, J=2.85 Hz, 1H), 7.76 (dt.
J=2.98. 8.69 Hz, 1H), 7.33 (dd. J=7.40, 11.03 Hz,
500MHz | 1H), 7.44 (1, J=6.74 Hz, 1H), 7.37 (t. J=8.28 Hz,
228 | DMSO- | 1H), 5.38-3.51 (m. 2H), 4.73-4.95 (m, 1H), 3.75- B -
ds 3.83 (m. LH), 3.47 (br d,./=12.98 Hz, 1H), 3.12 (dd,
J=10.19, 12.52 Hz, 1H), 3.01 (br t. J=11.42 Hz
1H), 2.15-2.23 (m, 1H). 1.77-1.87 (ra, 1H)
280 (br s, 2H). 8.52 (d, J=2.3% Hz, 1H), 7.96 (dd, .
A00MHz | J=2.44, 8.45 Hz, 1H). 7.39 (d, J=8.40 Hz, 1), 7.21 Regis m;‘ff"
229 1 DMSO- | (dd.J/=2.13,9.17 Hz, 1H), 6.95 (1, /=10.40 Hz, 1H), B 0 55, 1 -0
ds 5.45-3.58 (m, 2H), 3.76 (br d, J=12.02 Hz, 1H), meff’a““}*
3.31-3.47 (m, 2H), 3.17-3.26 (m, 1H), 2.33 (m, 31D peak 1
8.87 (br s, 2H), 8.35 (s, 11D), 7.97 (br d, J=8.17 Hz. I
S00MHz | 1H), 7.46 (br d, J=8.30 Hz, 1H), 6.93-7.04 (m, 2H). R@%{Sj‘«“;;{k-
230 | DMSO- | 5.41-5.63 (m, 2H), 3.95-4.06 (m, 1H), 3.77 (br d, B o .8, 13%
ds J=12.20 Hz, 1H), 3.30-3.45 (m, 2H), 3.18 (br ¢, methanol,
J=10.19 Hz, 1H), 2.19-2.35 (m, 1H) peak. 2

3]
&S]
W
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Conditions
786 (s, 1H), 7.65 (d, J=8.04 Hz, 1H), 7.55 (d.
J=7.79 He, 1H), 7.42 (t, J=7.66 Hz, 1H), 7.16-7.26
S00MH > (m, 2H), 6.64 (brdd..7=1 82,908 Hz, {H), 6.27 (br Phenomenex
21 di | 07869 Hz, 1H), 4.89-5.03 (m, 1H), 4.13-4.24 (m, B Lux Cellulose-
Mooy | ) 3.92-4.01 (n, 1H), 3.79-3.90 (m, 1H), 3.50- - 2. 30% MeOH
8 3.64 (m, 2H), 3.39-3.48 (m, 1H), 3.24-3.30 (m. 1H). Peak 1
2.97-3.08 (m, 1H), 2.70 (qd. J=9.45, 13.43 Hz, 1H),
2.52 (dt, J=4.67, 7.79 Hz, 1H). 2.17-2.34 (m, 1H)
786 (s, 1H), 7.64 (d, J=8.04 Hz 1H), 7.34 (4,
J=7.78 Hz, 1H), 7.40 (t, J=7.79 Hz, 1H), 7.14-7.22 Phenomencx
500MHz | (m. 2H). 6.65 (br 4, J=7.53 Hz, 1H), 6.27 (br 1. )
232 de- | J=9.08 Hy, 11D, 4.88-5.00 (m, 11D, 4.08-4.16 (m, B I;“jgfeli‘f‘gf{
MeOH | 1H), 3.86-3.99 (m, 2H), 3.39-3.58 (m, 3H), 3.24- - ?g’ak 5
3.30 (m, 1), 3.01-3.11 (m, 1}, 2.62-2.77 (m, 1H), rhah 4
2.44-2.56 (m, 1H), 2.10-2.27 (m, 1H)
8.90 (d. J=1.30 Hz, 1H), 8.82 (d. J=1.30 Hz. 1H),
SooMHy | 136 (. J=8.56 Hz, 1H), 7.28 (d, /=2.08 Hz, 1H), Chitalpak IC,
23 i 7.18 (dd, /<195, 8.43 Hz, LH), 5.65 (s, 2H), 3.38- . 159 MeOH
Mapy | 331 (0. 2H), 3.28 (br . /=337 Hz, 1H).3.16-3.25 ok 1
(m, 1H), 3.08-3.15 (m, 1H), 2.23-2.36 (m. 1H)
2.07-2.22 (m, 1H)
%91 (d, J=1.30 Hz. 1H), 8.52 (d, J=1.04 Hz, {H),
500MHz | 7.50 (4, /=1.82 Hz, 1H), 7.15-7.19 (m, 1H), 7.09- Chiralpak IC,
234 ds- 7.15 (m, 1H), 5.67 (s, 2H), 3.42-3.35 (m, 2H), 3.33- B 15% MeOH.
MeOH | 3.38 (m, 1H), 3.20-3.28 (m, 1H), 3.13-3.20 (m, 1H), Peak 2
2.25-2.38 (m, 1H), 2.09-2.23 (m, 1H)
8.30 (br d, J=7.79 Hz, 1H), 7.46 (dd, /=747, 11.21
cooni, | Bz 1D, 736 (3d, J=7.32, 10.74 Ha, 1H), 4.64 (s,
33 4. | 2H), 4.30-4.46 (m, 1H), 3.84-3.93 (m, 1H). 3.37- B N
oaso | 343 (o TH), 2.93-3.05 (m, 2H). 2.79 (dd. J=8.72,
! 12.46 Hz, 1H). 2.06-2.17 (m, 1H), 1.75-1.85 (m,
1H), 1.10 (dd. J=1.87, 6.54 Hz, 6H)
7.46 (dd, J=7.47, 11.21 Hz, 1H), 7.38 (dd, /=732,
cOOMiL, | 1074 Hz 1H), 4.73 (s, 2H), 4.33-4.47 (m, 1H), 4.27
236 | 4. (dt, J=4.67, 7.63 Hz, 2H), 3.89-3.99 (m, 2H), 3.34- B B
DMSO | 340 (m, 2H). 2.95-3.06 (m, 2H), 2.80 (dd, /=825,
12.61 Hz, 1H), 2.26-2.34 (m, 2H), 2.06-2.18 (m,
1H), 1.75-1.85 (m, 1H)
7.44-7.52 (m, 1H), 7.28-7.38 (m, 1H). 5.02-5.12 (m.
600MHz | 2H), 4.32-4.47 (m, 1H), 3.55-3.86 (m, 2H). 3.18-
237 de- 3.55 (m, SH), 2.93-3.07 (tm, 2H), 2.74-2.84 (m, 1H), - -
DMSO | 2.03-2.17 (m, 1H), 1.71-1.84 (m, 1H), 1.01-1.36 (1m,
oH) (mixture of 2 diasterecmers/rotamers)
7,33 (dd, J=7.47, 11.21 Hz, 1H), 7.09-7.20 (m, 1H),
COOMH, | 528 (L J=9.96 Hz, 1H), 4.30-4.48 (m, 1H), 3.56-
218 G| 3.640m, 1H),342-3.50 (n, 1H), 330-3.42 m, 2H), B N
OMS | 2:97-3.09 (m, 2H), 2.8 (s, 3H), 2.76-2.85 (m, 1H),
i 2.54-2.59 (m, 1H), 2.27-2.37 (m, 1H), 2.07-2.19 (m.
1H), 1.76-1.93 (m, 1H)
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Conditions
7.45-7 54 (m, 2H), 7.39-7.44 {m, 281). 7.35-7 38 (.
| 2H), 7.27 (dt, J=0.93, 7.32 Hz, 1H), 5.21-532 (m.
239 60?’?& 1H), 4.32-4.50 (m, 1H), 4.08-4.20 (m, 1H), 3.61- B ~
DMso | 368 (m, 1), 3.29-3.39 (m, 2H), 297-3.11 m, 2H),
YA 2.73-2.90 (m. 1H), 2.51-2.63 m. 1H), 2.07-2.32 (m,
4H), 1.82-1.92 (m, 1HD)
77627 81 (m, 2H), 7.53-7.55 (m, 1H), 7.48-7.53 (m,
2H3, 7.34-7.41 (m, 1H). 5.59 (dd, J=9.65, 11.21 Hz,
GO0MHz | 1H), 4.34-4 49 (m, 1F), 4.06 (br t, J=9.19 Hz, 1H),
240 de- 3.92-4.00 (m, 1H), 3.34-3.43 (m, 2H), 3.01-3.09 (m. .- -
DMSO | 2H), 2.82 (ddd, J=%.88. 12.69, 14.87 Hz, 1H), 2 64-
2.72 (m, 1H), 2.54-2.61 (m, 1H), 2.10-2.20 (m, 1H),
1.80-1.90 (m, 1H)
8.51 (s, 2H), 7.95 (d.J=0.78 Hz, 1H), 7.65-7.70 (m. iy
500MHz | 1H), (7.59}—264 (ng, 1H), 5.57-5.6% )(jm, 2H), 4.77- Chiraleel OJ-
241 dy- 4.95 (m, 1H), 4.23-4.32 (m, 1H), 3.98-4.06 (m, 1H), B %i gg’
MeOH | 3.95 (s, 3H), 3.71-3.80 (m, 1H), 3.42-3.53 (m, 2H), *p:ak 5
2.34-2.44 (m, 1H), 2.01-2.15 (m, 1H) FRAn &
8.32 (s, 2H), 7.94 (s, 1H), 7.66-7.74 (m, 2H), 5.54- -
500MHz | 5.67 ém IH), 4.77-(4.93 fm 1H), 4.21-4.30 u)n 1H), Chlml“:}) /‘3} -
242 dy- 4.01 {br d,J=12.98 Hz, 1H), 3.96 (s, 3H), 3.71-3.78 B i}f‘éﬁ‘
MeOH | (m, H), 3.43-3.50 (m, 21D, 2.32-2.46 (m, 1H), f?;ak .
1.98-2.14 (m, 1H)
3.82 (br d, J=3.89 Hz, 3H), 8.73 (s, 1H), 7.94 (@,
J=1.04 Hez, 1H), 7.86-7.90 (m, 1H), 7.80-7.85 (m, .
GOOMHz | LH), 7.64-7.68 (m, 1H), 7.56-7.63 (m, 1H), 5.58- Chii‘f%‘g; AD-
243 de- 5.72 (m, 2H), 4.87-5.04 (o, 1H), 3.94-4.03 (m., 1H). B v 0;:10
DMSO | 3.57-3.64 (m, 2H). 3.31 (dd, J=10.12, 12.98 Hz, P;ak .
1H), 3.16 (brt, J=11.42 Hz, 1H), 2.20-2.32 (m, 1}),
1.79-1.96 (m, 1H)
8.73 (br 4, J=4.15 Hz, 3H). 8.71 (4,./=1.56 Hz, 1H).
8.01 (d, J=130 Hz, 1H). 7.83-7.91 (m. 1H), 7.79
00N, | (00 J7143.8.17 Hz, 1H), 7.51-7.60 (m, 1H), 7.37- Chiralpak AD-
24 no | 7.510m, 1H), 3 355,73 (m, 2H), 4.81-5.03 (m, 1H), 5 H, 20%
onige | 3-85-3.96 (m, 1H), 3.58-3.66 (m, 1H), 3.49-3.54 (m, MeOH
VM TH), 3.25 (dd, J=9.86, 12.98 Hz, 1H). 3.11 (br t. Peak 2
J=11.42 Hz, 1H), 2.20-2.31 (m, 1H), 1.82-1.95 (m,
1H)
736 (dd. J=7.27, 10.64 Hz, 1H). 7.06 (ad, /=701,
10.12 Hz, 1H), 5.39 (. J=9.99 Hz, 1H), 4.34-4.52 .
| 500MHz | (m. 1H), 3.67-3.74 (m, 1H), 3.57-3.65 (m. 1H), 3.48 %ﬁ;@iﬂ“ﬁ?
245 de- (br dd. J=3.76, 7.14 Hz, 2H), 3.08-3.20 (m, 2H), F = MV
MeOH | 3.01 (s, 3H), 2.95 (dd, J=8.95, 12.33 Hz, 1H), 2.64- W ”'Z;’l‘i DEA
2.74 (m, 1H). 2.46 (qd. J=9.81, 12.8% Hz, 1), 2.18- Peak 1
2.29 (m, 1H), 1.92-2.03 (i, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
736 (dd. J=7.27, 10.64 Hz, 1H). 7.06 (@d. J=7.01.
10.12 Hz, 1H), 5.39 (1. J=9.99 Hz, 1H), 4.36-4.52 N
500MHz | (m, 1H), 3.67-3.74 (m, 1H), 3.58-3.65 (m, 1H), %ﬁ;@iﬂ“ﬁ?
246 de- 3.52-3.5% (m, 1H), 3.38-3.46 (m, 1H), 3.11-3.20 (1, F » :}" 0/.9 :
MeOH | 2H). 3.01 (s, 3H), 2.93 (dd, J=8.56, 12.46 Hz, 1H), W ‘I‘;Z;l‘i ?EA‘
2.61-2.71 (m, 1H), 2.45 (gd, J=9.74, 13.07 Hz, 1H). can
2.18-2.29 (m. 1H). 1.92-2.04 (m, 1H)
778 (d. J=9.0% Hz. 2H), 7.46 (d. /=9.08 Hz. 2H),
740 (dd, J=7.27, 10.64 Hz, 1H). 7.21 (br dd, e
S00MIL, | /=688, 10.25 Hz, 1H), 5.63 (dd, J=9.47, 11.03 Hz, Ch‘fg%i/?g -
47| .| TH) 437455 (n, TH). 4.06-4.20 (m. 2H). 3.55- . MoOH
MO | 3:63 (n, 1D, 3.41-3.49 (m, 1H), 3.14-3.23 (m, 2H), o 00% DEA
' 2.96 (dd. J=8.82, 12.20 Hz, 1H), 2.75-2.84 (rn, 1H), b1
2.58-2.73 (m, {H), 2.19-2.33 (m. 171, 1.92-2.06 (m, reas
{H)
777 (d, J=8.82 Hz, 2H), 7.43-7.49 (m, 2H), 7.40 o
s00MH, | (@6 J=7.27, 10.64 Ha, TH), 7.17-7.24 (m. 1H), ("h‘;fii%im'
248 | g, | 3:39-5.67(m. 1H). 4.37-4.54 (n. 1H), 4.06-4.20 (m, . MoK
2H), 3.48-3.56 (m, 2FD), 3.12-3.21 (m, 2F), 2.95- e,
MeOH | 220 . < . w/ 0.2% DEA
3.07 (n, 1H), 2.78-2.87 (o, 1H), 2.62-2.72 (i, 1H). Podk 2
2.20-2.31 (m, 1H), 1.94-2.06 (m, 1H)
9.09 (d, J=1.48 Hz, 1H), 8.96 (d, J=1.40 Hz, 1H),
7.78 (d, J=1.48 Hz, 1H). 7.56 (d, J=8.29 Hz, 1H). SFC:
349 | DMSO- | 7.50 (d, J=8.50 Hz, 1H), 5.66-5.76 (m, 2H). 4.39- 5 Chiralpak AD-
ds 4.37 (m, 1F), 3.39-3.49 (m, 2F)), 3.06-3.17 (m, 1), H, 30%
2.%0-2.95 (m, 2H), 2.00-2.14 (m. 2H), 1.67-1.83 (m, methanol.
{H)
9.08 (d, /=140 Hz, 1H). 8.97 (d, J=1.40 Hz, 11),
793 (d. J=1.48 Hz, 1H), 7.46 (d. J=8.36 Hz. 1H), SFC:
250 | DMBO- | 7.39(d,J=8.21 Hz, 1H), 5.67-5.76 (m, 2H), 438 5 Chiralpak AD-
de 4.34 (m, 1), 3.37-3.46 (m, 2H). 3.02-3.12 (m, 15D, H, 25%
2.79-2.98 (m, 2H), 2.00-2.16 (o, 1H), 1.68-1.79 (m, methanol
11)
910 (d. J=1.40 Hz, 10), 8.97 (d. J=1.32 Hz. 1H),
717 (dd, J=2.18, 9.26 Hz, 1H), 6.89 (t, J=10.46 Hz, SFC:
951 | DMSO- | 1H). 5.63-5.70 (m, 2H), 4.26-4.31 (m, 1H), 337- 5 Chiralpak AD-
ds 3,51 (m, 2FD), 3.03-3.12 (m, 1F]), 2.92-3.01 (m, 1FD), H, 30%
2.79-2.91 (m, 1H), 1.99-2.17 (m, 1H), 1.70-1.84 (m, methanol
1H)
9.02-915 (m, 1H). 893-898 (m, 1H), 7.17 (. SFC.
e | JE8.96 Hz, 1H), 6.82-6.94 (m, 11D), 5.61-5.70 (m, RN
257 DI";SU‘ TH), 434 (dt, J=4.28, 825 Hz, 1H), 3.37-3.44 (m, B Chig‘i‘*‘;&i;’w“
¢ {H), 3.03-3.10 (m, 1H), 2.87-2.886 (m, 2H), 2.32- ool
2.47 (m, 15}, 2.02-2.18 (m, 1), 1.69-1.83 (m, 1H)
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. SFC {somer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Solvent Stage Conditions
10.99-11.51 (m, 1H), 8 46-8.48 (m, 1), 7.65-7.72
(o, 1H), 7.51-7.57 (m, 1H), 7.13-7.20 (m. 2H).
553 | DMSO- | 6.84-6.95 (m, 2H), 4.09-4.26 (m, 1H), 3.88-4.08 (m, B ~
de 1H), 3.74-3.82 (rn, 2H), 2.80-3.00 (m, 2H), 2.38-
2.67 (m, 1H), 2.20-2.26 (. 3H), 1.93-2.00 (m, 1H),
1.74-1.84 (m, 1H), 1.47-1.55 (m, 2H)
3.48-8.64 (s, [H), 7.83-7.99 (m, 1H), 7.43-7.58 (m,
1H), 7.26 (d. /=830 Hz, 1H). 7.01-7.20 (m, 2H),
6.89 (br dd, J=3.03, 5.51 Hz, 2H), 4.55 (s, 1H), 4.01
954 | DMSO- | (br d, J=12.20 Hz, 1H), 3.74-3.83 (m, 1H), 3.55- B ~
ds 3.69 (m, 1H), 2.82-3.04 (i, 2H), 2.58-2.66 (m, 1H).
2.35.2.47 (m, 1H), 2.25 (s, 2H), 1.95 (br s, 15D,
1.80 (br dd, /=3.18, 6.16 Hz, 1H), 1.44-1.63 (m,
tH),
9.04 (d, J=2.02 Hz, 1H). 8.30 (d, /=816 Hz, 1H).
7.40-7.47 (m, 2H), 7.05 (1, J=7.59 Hz, 1H), 6.92- SEC
55 | DMSO- | 7.00 (o, 2H), 5 81-5.87 (m, 1H), 3 37-3.48 (m, 1H), 5 Cmr%ipéi% i
ds 2.85-2.94 (m, 2H), 2.52-2.69 (m, 3H), 2.37-2.47 (m, i ss0p o
1H), 2.15 (5, 3H), 1.85-1.95 (m, 2H), 1.71-1.82 (m,
1H), 1.59-1.69 (m, 1H). 1.14-1.26 (ra, 1H)
9.04 (d, J=1.48 Hz. 1H), 8.29 (d. /=8.1% Hz. 1H),
7.45 (d, J=58.50 Hz, 1H), 7.41 (d, J=8.07 Hz, 1H),
7.05 (ddd. J=1.87, 6.46, 8.02 Hz, 1H). 6.90-7.00 (m. -
556 | DMSO- | 2H), 5.80-5.88 (m. 1H). o
20 de 3.38-3.30 (m. 2F), 3.21-3.28 (m, 111), 2.82-2.94 (m, B %ﬁmip“i IC*E
1H), 2.67 (dd. J=9.07, 11.64 Hz, 1H), 2.51-2.62 (m, 2270 methano
2H), 2.25 (s, 2H), 2.15 (s, 1H), 1.91 (d, J=7.16 Hz,
4H), 1.62-1.80 (m, 2H), 1.18-1.28 (mm, 1H)
8.92 (s, 2H), 7.15 (dd, J=2.18, 9.34 Hz, IH), 6.86 ;;fegzg‘:gh
B (. J=10.48 Hy, 1H), 5.51-5.60 (m, 2H). 4.298-4.44 colvont ot 10%
957 | DMSO- | (m, 1H), 3.34-2.42 (m, ZH), 3.02:3.10 (m, 1H), s NG
ds 2.88-2.97 (ma, 1H), 2.81 (dd. /=8.45, 12.57 Hz, 1H). Colurn: 4-
2.04-2.12 (m, 1H). 1.66-1.82 (m, 1H) E;hﬁ?yﬁame
21.2x150mm
SFC/MS with
8.92 (s. 2H), 7.06 (dd, J=2.26, 8.88 Hz, 1H), 695 MeOH as co-
i DMSG. | (@60=218,10.63 He, 1H),5.50-5.57 (m, 2H), 4.26- solvent at 10%
258 | M o 4.43 (m. 1H), 3.25-3.42 (ra. 1H), 2.93-3.09 (m, 2H), B iso-cratic
6 2.86 (br s, 1H), 2.76 (br dd, J=5.60, 12.34 Hz, 1H), Column: 4-
2.00-2.09 (m, 1H), 1.62-1.73 (m, 1H) Ethyvlpyndine
21.2x150mm
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'HNMR Data {0 ppm)

SFC {somer
Separation
Conditions

Separvation
Stage

785 (d, J=0.78 Hz, 1H), 7.57 (4, J=8.49 Hz, 1),
7.50 (dd. J=7.43. 11.17 Hz, 1H). 7.33 (dd, J=7.08,
841 Hz, 1), 7.25 (dd, J=7.32,10.67 Hz, 11D, 6.77
(d, J=6.70 Hz, 1H), 5.59-5.66 (m, 2H), 4.27-4.41
(m, 1H), 4.03 (s, 3H). 3.42-3.39 (m, 1H), 2.99-3.12
(m, TH), 2.89-2.98 (m, 1H). 2.83 (dd, J=8.68, 12.57
Hz, 1H), 2.29-2.47 (m, 1H). 1.94-2.11 (m. 1H).
1.67-1.77 (m, 1T

8.97 (dd, J=1.56, 420 Hz, 11). 8 61 (d, J=8.02 1z,
1H), 7.97 (4, J=8.49 He, 1H). 7.67 (. J=7.95 Hz.
1H), 7.61-7.65 (m. 1H), 7.33 (dd. J=7.47, 11.13 Hz,
1H), 7.25 (dd. J=7.32. 10.67 Hz, 1H), 7.00 (d,
J=7.19 Hez, 1H), 5.79-5.86 (m, 2H). 4.27-4.40 (m,
tH),

3.37-3.52 (m, 2H), 3.01-3.10 (m, 1H). 2.89-2.99 (m.
1H), 2.83 (dd, J=8.49, 12.53 Hy, 111), 2.02 (dddd,
J=4.28, 8.60, 12.62. 16.77 Hz, 1H), 1.67-1.83 (m,
tH)

391 (dd, J=1.71. 413 Hz, 1H), 8.40 (dd, J=1.48,
825 Hz, 1H), 7.98 (@, J=8.10 Hz, 1H), 787 (@,
J=7.16 Ha, 1H), 7.63 (1, J=7.71 Hz, 1H), 7.57 (dd,
J=4.17, 8.21 Hz, 1H). 7.37-7.52 (m, 2H). 6.75 (q.
J=7.19 Hz. 1H), 4.33-4.41 (m, 1H), 3.35-3.46 (m.
IH), 2.96-3.09 (m. 2H), 2.72 (dd. J=8.76, 12.34 Hz,
1H), 2.52-2.56 (m, 1H), 1.97-2.10 (m, 4H), 1.63-
1.79 (m, 1H)

SFC:
Chiralpak IC
column, 20%

methanol.

891 (dd, J=1.71, 4.13 Hz, 1H), 839 (dd. F=1.56,
825 Hz, 1H), 7.98 (d, J=8.02 Hz, 1H), 7.86 @
J=7.16 Hz, 1H), 7.65 (t, J=7.71 Hz, 1H), 7.56 (dd,
J=4.13, 825 Hz, 1H), 7.46 (44, J=7.63, 11.13 Hz,
1H). 7.39 (dd, J=7.36, 11.25 Hz, 1H), 6.73 (q.
J=7.14 Hz, 1H), 4.28-436 (. 1H), 3.36-3.46 (m.
15), 3.14-3.28 (m, 2H), 2.83-2.97 (m, 2H), 2.52-
2.55 (m, 1H), 2.38 (br 5, 1H), 1.91-2.05 (m, 4¥D),
1.68-1.85 (m, 111)

SFC:
Chiralpak IC
column, 20%

methanol.

7924t J=1.71 Hz. 1H), 7.84 (td, J=1 31, 7.65 Hz,
1H), 7.51-7.59 (m, 4H), 7.14 (s. 1H), 5.37 (s, 2H),
4.29-4.50 (m. 1H). 3.36-3.49 (. 3H), 2.99-3.13 (mn,
1H), 2.87 (dd, J=8.37, 12.57 Hz, 1H), 2.04-2.20 (m.
1H), 1.77-1.92 (m, 1H)

WO 2019/079578
Hx. Freq.,

# Solvent

259 | DMSO-
ds

260 | DMSO-
ds

361 | BMSO-
(}.5

262 | DMSO-
(}.5

263 | DMSO-
ds

364 | DMSO-
dg

B.06 (s, 1H), 7.68 (d, J=8.02 Hz, 1H), 7.54 (,
J=9.20 Hz, 1H), 7.18 (dd, /=7.39, 10.47 Hz, 1H),
6.99 (1, J=7.59 Hz, 1H), 6.48 (d, J=7.30 Hz, 1H),
398 (d./=17.36Hz, 1H),5.91 (d,/=17.36 Hz, 1H),
436-4.45 (m, 1H), 4.31-4.35 (m, 3H), 3.40-3.57 (m,
2H), 3.08-3.13 (m, 1H), 2.90-2.97 (m, 1H), 2.86
(dd, /=8.14, 12.57 Hz, 1H), 2.54-2.66 (m, 1H),
1.99-2.07 (m, 1H), 1.67-1.83 (m, 1H)

240
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgmﬁmn Separation
# Solvent Stage Conditions
7.47-7.56 (m, 3H), 742 (dd. J=7.67, 852 Hz, 1H),
6.75 (dd, J=7.24. 10.82 Hz 1H), 5.50-5.56 (m, 2H).
265 | DMSO- | 4.29-4.47 (m, 1H), 3.40-3.51 (m, 1H). 3.35-3.40 (m, N B
d 1H), 3.01-3.14 (m, 1H). 291-3.01 (m, 1H), 2.82
(dd. J=8.76, 12.42 Hz, 1H). 2.08-2.17 (m, 1H),
1.72-1.84 (m, 1H)
7.37-7.41 (m, 1H), 7.18 (d. J=7.38 Hz, 1H). 7.07 (¢,
J=6.39 Hz, 2H), 4.62-4.71 (m, 2H), 425 (1. J=7.63
crcs | Hz, 2H). 389397 (m, 2HD),
266 DNE;’O' 3.40-3.48 (m, EH),B(QB-B.;E) {m, 1H), 2.83-2.91 (m. - -
° 1H), 2.52-2.65 (o, 1H), 2.25-2.32 (m, 1H), 1.83-
1.93 (m, 1H), 1.71-1.79 (m, 1H), 1.60-1.69 (m, 1H),
1.21-1.33 (m, 1H)
9.53 (br 5, 1H). 897 (d, J=1.63 Hz, 1H). 8.33 (d, “B:}; o
J=8.66 Hz, 1H), 7.55 (d. J=8.47 Hz, 1H), 7.23 (dd. L5 it
J=222. 9.07 Hz, 1H), 6.88 (1, J=10.52 Hz, 1H), et
o7 | DMSO- 3530.96 (o, 1H), 4.02 (br dd. J=3.93, 7.90 Hz, . outifieation)
ds . ~ ., Chiralpal AD-
3.61-3.79 (m. 1H). 3.57 (br s, 1H), 3.50 (br dd. oo
J=4.09, 12.42 Hz, 1H).3.28 (br s, 1H), 3.13-3.26 N
(m. 1H), 3.09 (brd, J=12.77 Hz. 1H), 2.51-2.66 (m, .«.»i‘;;i,gi‘i‘; ”
N ~ . y N {ICPIOOSSE O
2H). 1.97 (br 5. 2H). 1.84-1.93 (m, 3H) fraction Ay -
SFC
946 {br s, 1H), 8.93-9.04 (m, 1H), 833 (d, /=8.76 Chiralpak 1C,
Hz, 1H), 7.55 (4, J=8.51 Hz, 1H), 7.23 (dd. J=2.18, 15% methano}
9.03 Hz, 1H), 6.89 (1. J=10.51 Hz, 1H), 5.85-5.96 Gaitial
963 | DMSO- | m, TH), 3.92-4.07 (m, 2H), 3.83 (br s, 2H), 3 55- . purification).
ds | 3.79 (m. 1H), 3.50 (br dd, J=4.13, 12.46 Hz, 1H), Chiralpak AD-
3.25-3.33 (m, 1H), 3.13-3.25 (m, 1H), 3.09 (br 4, H, 10%
J=12.53 Hez, 1H), 2.51-2.56 (m, 2H), 1.96 {(br s, maothanol
2H)y, 183-1.92 (m, 3H) {reprocess of
fraction A}
SEC:
9.44 (br s, 1H), 8.94-8.99 (m, 1H), 8.30-8.35 (m, ;‘f{” *‘}‘ia;,“jg
1H), 7.49-7.56 (m, 1H), 7.23 (dd. J=2.26, 9.03 Hz, RN
' 1H), 6.89 (1. J=10.49 Hz, 1H). 5.86-5.94 (m, 1H). |
269 | PMSO- 1 3 5.4 09 (m. 28), 3.71-3.80 (m, 2H). 3.57-3.69 (. B puricaion). -
o1 1H), 350 (br dd, J=4.09, 12.26 Hz, 1H). 3.123.26 Fantlviose
(m, 2H), 3.09 (br d, J=12.77 Hz, 1H). 2.51-2.62 (m, s
2H).1.91-1.97 (m, 1H), 1.85-1.91 (m, 3H) e
{reprocess of
fraction B), ~
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
SFC
945 (br s, 1H), 8.97 (4, /=1.48 Hz, 1H), 8.29-8.36 Chiralpak 1C,
(m, 1H), 7.48-7.56 (i, 1H), 7.23 (dd, /=218, 9.03 15% methanol
Hz, 1H), 6.89 (t, J=10.48 Hz, 1H), 5.85-5.94 (m, (initial
270 | DMSO- | 1H), 3.97-4.07 (m, 2H), 3.71-3.80 (m, 2H), 3.57- 5 purification). -
de 3.69 (m. 1H), 3.29 (br s, 1H), 3.12-3.26 (m. 1H), Lax-Coflulose
3.09 (br d. J=12.53 Hz, 1H), 2.52-2.55 (m, 2H), 2, 15%
1.96-2.06 (m, 1H), 1.94 (br s, 1H), 1.83-1.91 (m, riethanol
3H {reprocoss of
fraction B},
SFC
9.32 (br s, 1H), 8.86 (br s, 1H), 8.32-837 (m. 1H0), ,fj“;’;mi}
7.55-7.59 (m, 1H), 699 (dt, J=2.06, 10.53 Hz, 1H), S \“ N
ey, | 679 (dd, =199, 8.99 Hz, 1H), 5.92 (g, J=7.16 Hz, I S
271 DM;’O' 1H), 3.95-4.10 (m, 2H), 3.81 (br d,J=9.50 Hz, 1H), B iﬁff:f%?f‘“fi’i‘,“
% 370378 (mn, 1H), 61-3.69 (m, 1H), 3.39-3.48 R
(m. 2H), 3.07-3.17 (m, 1H), 2.52-2.55 (m, 2H), e
1.87-1.99 (m, 5H) . o
{reprocess of
fraction ), ~
SEC:
Chiralpak IC,
9.33 (brs, [H), 8.88 (br s, 1H), 8353 (br d, J=8.17 15% roethanod
Hz, 1H), 7.37 (d, J=8.25 Hz, 1H), 6.97-7.10 (m, (mitial
o | Daso. | HD. 679 (b d, J=8.88 Hz, 1H), 5.89-5.98 (m, 15, purification). -
272 ) | 3.99-4.07 (m, 2H), 3.78-3.84 (m, 1H), 3.70-3.78 (m, B fraction ).
6 TH), 3.64 (brt, J=1129 Hz, 1H), 3.41-3.53 (m, Fegis Whelk-
tH), 3.24 (br s, 1H), 3.07-3.17 (m. 1H), 2.54 (s, O 5.8, 20%
2H), 1.86-1.99 (m, 3H) methanol
{reprocess of
peaks C1-03),
SEC:
9.33 (brs, 1H), 890 (br d, /=18.92 Hz, 1H), 832~ Cluralpak I
837 (m, 1H). 7.57 {dd. J=6.89, 7.67 Hz, 1H). 699 13% methanol
(t, J=10.22 Hz. 1H), 6.79 (br d, J=8.95 Hz, 1H), (initi
273 | DMSO- | 5.87-5.94 (m. 1H), 3.97-4.09 (m, 2H), 3.81 (br d, 5 purificatic
de J=8.95 Hz, 1H), 3.70-3.78 (m, 1H). 3.61-3.69 (m, - Regis Whelk-
1H). 3.57-3.69 (m, 1H), 3.29 (brs, 1H), 3.15 (br d. O a5, 30%
J=14.0% Hz, 1H), 2.52-2.56 (m, 2H), 2.00 (bor 4, raethanol
J=5.99 He, 1H), 1.92 (d, /=716 Hz, 4H) {reprocess of
fraction 1)

b
=
NS
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
SEC
933 (br 5, 1H), 8.80-8.96 (m, 1H), 832-8.37 (m, ?j”l’;}iﬁﬁ
1H), 7.57 (1,J=7.49 Hz, 1H), 6.99 (dt. J=2.02, 10.51 AR
Hz, 1H). 6.79 (bt d, J=9.03 Hz, 1H), 5.87-5.94 (mn RN
274 D?"?O" tH), 3.96- 4.08<b(m 2H), 3.80 (br s )IH) 3.70- 3(78 B P { vi”“;} ;
¢ (m, TH), 3.55-3.69 (m, 1H), 3.40-3.53 (rm, 1H), 3.1 ;;’i ,;f;, )
(br d, J=14.17 Hz, 1H), 3.10 (br d. J=13.39 Hz, ms, T
2.51-2.55 (m, 2H), 1.92 (d, J=7.16 Hz, SH) me:im »
fraction D),
8.27 (br . J=721 Hz, 1H), 7.47 (dd. J=7 47, 11.21
Hz, 1H). 7.34 (dd, J=7.32, 10.67 Hz, 1H), 4.62-4.65
v75 | DMSO- | (m, 2H), 4.32-4.44 (m, 2H), 3.33-3.50 (m, 1H),3.17 ~ ~
de (br s, 1H), 2.96-3.11 (m, 2H), 2.77-2.85 (m. 1H),
2.66 (d, J=4.59 Hz, 3H). 2.07-2.15 (m, 1H), 1.75-
1.83 (m, 1H)
746 (. J=9.25 Hz, 1H), 7.40 (t, /=898 Hz, 1H),
4.98-5.07 (m, 2H), 435-4.47 (m. | H), 3.633.73
276 | DMSO- | (m, 2H), 3.56-3.62 (m, 4H), 3.38-3.54 (m, 2H), ~ ~
do 322337 (m, 2H), 3.17 (or 5, 1H). 2.94-3.10 (m.
1H), 2.80 (dd, J=8.14. 12.57 Hz, 1H), 2.06-2.17 (m,
1H), 1.75-1.84 (m, 1H)
746 (dd, /=747, 11.13 Hz, 1H). 7.38 (dd. /=732,
10.74 Hz, 1H), 4.84-4.94 (m, 2H), 4.35-4.44 (m,
»77 | DMSO- | 1H), 3.51-3.66 (m, 2H), 3.23-3 41 (m, 2H), 2.94- ~ ~
de 3.11m. 4H), 2.80(dd, J=8.21, 12.57 Hz, 2H), 2.29-
2.47 (m. 1H), 2.02-2.18 (m, 2H), 1.96 (quin, J=6.83
Hz, 1H), 1.75-1.86 (m. 1H)
746 (dd, J=7.47, 1121 iz, 11y, 7.37 (dd, J=7.36,
10.78 Hz 1H). 4.93-5.02 (m, 2H), 4.32-4.44 (m,
o7s | DMSO- | 1H), 3.24-3.42 (m, 1H), 3.17 (br s, 1H), 3.11 (. . ~
ds 6H). 2.94-3.06 (m, 1H), 2.88 (s, 1H). 2.79 (dd,
J=821, 12.65 Hz, 1H), 2.05-2.16 (m, 1), 1.74-
1.84 (m, [H)
7.53 (dd, J=7.55, 11.13 Hz, 1H), 7.39 (dd, /=7.43, (.A_h_.i‘z}*;: e
. 11.09 Hz. 1H), 5.51 (q, J=6.98 Hz, 1H). 4.39-4 47 apac
279 | DMSO- 1 4 s 13, 7,94 Hz, 15, 3.07-3 26 (m, 38, 2.72- B analyticl
ds 2.81 (m, 7H), 2.52-2.56 (m, 1H), 2.10-2.28 (m, 1H), columa, “
1.71-1.86 (m, 11), 1.61 (d, J=7.01 Hz, 3H) mothanol with
0.2% DEA
7.53 (dd, J=7.53, 11.13 Hz, 1H), 7.39 (dd, J=7.43, . ii;k v
o | Dnso. | 1109 He, T, 551 (g, J=6.98 Hy, 1H), 4.39-4.47 e
280 - (dt, J=4.13, 7.94 Hz, 1H), 3.07-3.26 (m, 3H), 2.72- B yueal
ds 2.81 (m, TH). 2.52-2.56 (m, 1H), 2.10-2.28 (m, 1H). *“?’“‘LE“; §
1.71-1.86 (m, 1H). 1.61 (d. /=7.01 Hz, 3H) “m;j‘“;}l"j .
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
746 (dd. /=747, 11.21 Hz, 1H). 7.37 (dd, /=7 36.
10.78 Hz, 1H), 4.99 (d, J=2.34 He, 2H). 4.31-4.39
581 | DMSO- | (m, 1H), 3.40-3.54 (m, 3H), 3.19-3.29 (m, 1H), B _
ds 2.93-3.04 (m, 2H), 2.78 (dd, J=8.25, 12.53 Hz, 1H),
2.06-2.16 (m, 1H), 1.71-1.83 (m, 3H), 1.54-1.66 (m,
4H), 1.40-1.53 (m, 2H)
8.31-8.41 (m. 1H). 7.47 (dd, J=7.47, 11.21 Hz, 1H),
7.35 (dd, J=7.28, 10.70 Hz, 1H), 4.61-4.68 (ra, 2H),
agy | DMSO- | 4.32-4.47 (m, 1H), 3.35-3.45 (m, 1H), 3.11-3.28 (m,
de 2H). 2.95-3.08 (m, 2H), 2.80 (dd, J=8.68, 12.65 Hz.
1H), 2.03-2.18 (m, 1H), 1.99 (br s, 1H), 1.56-1.91
(m, 1H). 1.06 (¢, J=7.24 Hz, 3H)
894 (s, 2H), 7.80 (d, J=1.09 Hz, 1H), 735 (4, .
J=8.39 Hz, 1H), 7.50 (d, /=8.39 Hz, 1H), 5.54-5.62 Chiratont AD.
993 | DMSO- | (m, 2H), 4.44-4.37 (m, 1H), B W aattiont
de 3.45-3.56 (m, 2H), 3.07-3.13 (m, 1H), 2.81 (dd, e
J=8.56, 1292 Hz, 1H), 2.52-2.64 (m, 1H), 2.17 (s, ”"j“fi;t o
3H), 1.95-2.10 (m, 11D, 1.70-1.82 (m, 1F]) Brethane
894 (s, 2H), 791 (d, J=1.01 Hz, 1H), 7.46 (dd, -
J=1.56, 8.25 Hz, 1H), 7.39 (d. J=8.25 Hz, 1H), 5.60 hiralpak Al
284 | DMSO- | (s, 2H). 4.42-4.57 (m, 1H), 3.47-3.54 (m, 1H), 3.37- . W e tiont
de 3.46 (m, 1), 3.04-3.11 (m, 1H), 2.79 (dd. /=8.52, - e
12.81 Hz, 1H), 2.52-2.65 (m, 1H), 2.18 (s. 3H). colama, 30
1.95-2.11 Gm. 1H). 1.71-1.84 (m, 1H) sazthanol
7.42 (d. J=8.49 Hz, 1H), 7.38 (d. J=2.02 Hz. 1H),
7.12-7.15 (m, 1H), 4.73-4.80 (m. 2H), 4.37-4.69 SFC:
. (m, 1H), 3.95 (1, /=7.71 Hz, 2H). 3.51-3.56 (m, 1H). Chiralpal 10
285 D}V;SO" 3.31-3.44 (m, 2H), 3.28 (br s, 1H), 3.17 (s, 1H), B analytical
6 2.99-3.10 (m, 1H), 2.95 (br dd, /=934, 12.61 Hz, column, 45%
TH), 2.25-2.32 (mm, 2H), 2.06-2.23 (m, 1H), 1.72- mathanol.
1.89 (m, 1H)
747 (d, J=195 Hz, 1H). 7.25 (d, /=8.49 Hz, 1H),
7.13 (dd, J=1.95, 8.49 Hz, 1H), 4.72-4.79 (m, 2H), SFC:
4.58-4.70 (di, J=4.59, 8.68 Hz, 1H), 4.23-4.29 (m, Chiralpak 1
286 D%SO" PH), 3.94 (t, J=7.71 Hz, 1H). 3.51-3.59 (m. 1H). B analytical
6 331-3.47 (m, 2H), 3.28 (br s, 1H), 3.17 (s, 1H), cotumn, 43%
3.01-3.12 (m, tH), 2.96 (br dd, J=9.23, 12.65 Hz, wethanol
2H), 2.13-2.31 (m, 1H), 1.79-1.89 (m, 1H)
7.77 (d, J=1.01 Hz, 1H). 7.46-7.54 (m, 2H). 4.74- SR
. 4.86 (m, 3H), 4.25-4.36 (i, 2H), 3.96 (1,J=7.71 Hz. Chiralpak 10
287 D‘\VéSO“ 2H), ('3.123),29 (m, BH)(, 3.01_)3.09 (m, 2H), 2.30 B zmza}g i
s (quin, J=7.69 Hz, 2H), 2.01-2.08 (m. 1H), 1.80-1.99 colnmn, 35%
(m, 1H) methanol
7.86-7.92 (m, 1H), 7.46-7.52 (i, 1H), 7.33-7.42 (m, SRO-
o | DMSO. | HED. 4.74-4.86 (m, 3H), 4.25-4.36 (m, 2H), 3.96 (¢, Chiralpak 1C
288 | M P J=7.71 Hz, 2H), 3.12-3.29 (m, 3H). 3.01-3.09 (m, B anabytical
¢ 2H), 2.30 (quin, J=7.69 Hz, 2H), 2.01-2.08 (m, 1H), colamn. 35%
1.80-1.99 (m, 1H) methanot
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
8.92 (s, 2H), 742 (dd, J=4.87, 8.68 Hz, 1H), 711
(dd. J=2.49, 9.26 Hz, 1H), 6.92 (ddd, J=2.57. 8.68, SFE Chiratost
g0 | DMSO- | 10.08 Hz, 1H), 5.47-5.56 (m. 2H), 4.26-4.42 (m. 8 0D 15%
de 1H), 3.35-3.49 (m, 2H), 2.93-3.03 (m, 1H), 2.82- S
2.92 (m, 1H), 2.74 (dd, J=8.60, 12.42 Tz, 1H), 1.97- PRopropana:
2.12 (m, 1H), 1.64-1.82 (m, 1H)
8.92 (s, 2H), 7.24 (dd. J=2.45, 9.77 Hz, 1H), 7.14
(dd, ./=4.75. 8.72 Hz, 1H), 6.87 (ddd, J=2.49, 8.70, SFE Chirlcet
290 | DMSO- | 991 Hz, 1H).5.51 (d,/=2.10 Hz, 2H), 4.27-4.34 (m, 5 St Lsor
de 1H), 3.35-3.44 (m. 2H). 2.98-3.06 (m. 1H), 2.83- o
2.93 (m, 1H). 2.78 (dd. J=8.60, 12.57 Hz. 1H). 1.99- 1SOPTIpAnOY
2.09 (m, LH), 1.64-1.79 (m, 1H)
8.96 (s. 1H), 8.28 (br dd, J=193, 8.17 Hz, 1H),
7.36-7.50 (m, 1H), 7.32 (br d, J=8.04 Hz, 1H), 7.05-
500MHz | 7.20 (m, 2H), 6.98-7.05 (m, 1H), 5.47 (s, 2H), 3.3
290 | DMSO- | (m. 1H). 2.83 (br t, J=10.06 Hz, 2H). 2.74 (br s, . -
de 1H), 2.60-2.67 (m, 1H). 1.79 (br d, /=830 Hz, 1H),
1.66 (br s, 1H), 1.51 (br d, J=10.77 Hz, 1H), 1.15
(br d, J=10.64 Hz. 1H)
8.67 (d.J=1.66 Hz. 1H), 8.02 (br d. J=7.98 Hz, 3H),
7.77 (dd, J=1.97. 8.09 Hz, 1H), 7.52 (d, J=7.77 Hz,
S00MHz | 1H), 7.13-7.28 (m, 3H), 5.54 (s. 2H).
292 1 DMSO- | 3.57-3.65 (m. 1H), 3.45 (br s, 1H), 3.30 (br 4, - -
ds J=12.75 Hz, 1H), 3.18 (dd, J=8.50, 12.44 Hz, 1H).
2.98-3.07 (m. 1H), 1.99 (br d, J=9.02 Hz, 1H), 1.83
(brs, 1TH). 1.34-1.70 (m, 2H)
9.23 (s, 1H), 8.48 (br d, J=5.71 Hz, 1H), 7.95 (br d.
J=8.17 He, 1H), 7.88 (s, 1H), 7.79 (br d, /=538 Hz,
S00MHy | D> 757 (br d J=8.43 Hz, 1H). 7.4 (br d.J=7.66
293 | pviso. | B 1H), 7.17 (br 4, J=7.91 Hz, 1H), 7.08 (bt ¢ B ~
f J=7.46 Hz, 1H), 6.97-7.04 (m, 1H), 5.49 (s, 2H),
6 2.78-2.95 (m, 2H), 2.53-2.72 (m, 2H), 1.82 (br d.
J=10.25 Hz, 2H). 1.68 (br s, 1H). 1.61 (br s, 1H),
1.18 (br d, J=9.73 Hz, 11)
8.05 (s, 1H), 7.67 (br d, J=7.92 Hz, 1H), 7.46 (br d.
J=7.78 Hz, 1H), 7.08 (br t, J=6.75 Hz, 1H), 6.92-
500MHz | 7.03 (m, 3H), 6.59 (br d, J=6.88 Hz, 1H), 5.83-5.96
294 | DMSO- | (m, 2H), 4.32 (s, 3H), 3.37-3.59 (m, 1H), 2.86-2.99 - -
de (m, 1H), 2.82 (br s, 1H), 2.53-2.76 (. 1H), 1.78 (br
s, 2H), 1.65 (br s, 1H), L.58 (brs, 1H), 1.19 (br d.
J=9.99 Hz, 1)
9.03 (s, 1H), 8.29 (br 4, J=6.74 Hz, 1H), 7.36-7.51
(m, 2H), 6.99-7.12 (m, IH), 6.94 (d, J=3.94 Hz, SFC-
S00MHz | 2H), 5.82-5.99 (m. 1H), 4.03 (g, J=7.15 Hz, 1H). ol 1€
293 | DMSO- | 3.39 (brd, J=10.78 Hz, 1H), 3.17 (br 4, J=12.63 Hz. B 503/‘,” i?ai o
ds | IH), 2.81-3.05 (m, 2H), 1.75-1.95 (m, 4H), 1 54- et
1.70 (m, 1H), 1.31-1.47 (m, 1H), 1.17 (1../=7.10 Hz, WV RS
1H)

3]
g
W
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgmﬁmn Separation
# Sobvent Stage N
Conditions
9.04 (d, J=1.55 Hz, 1H), 824-8.31 (m, 1H). 7.36-
SoOMH, | 748 (L 2H), 7.01-7.09 (i, 1H), 6.89-6.99 (m, 2H), (SFC:
296 | pvso. | 83396 (m, 1H), 3.35-3.53 (m. 2H), 3.21 (br d. B Chiralpak IC,
i J=12.13 Hz, 1H), 3.12 (br s, 1H), 2.77-3.02 (m, 20% racthanol
2H). 1.75-1.95 (m, 1H), 1.67 (br d,.J=9.23 Hz, 1H), w/ 0.2% DEA
1.29-1.46 (m, 1H).
9.03 (d, J=1.55 Hz, 1H), 8.80 (br s, 3H), 8.36 (dd,
J=2.07, 829 Hz, 1H), 7.66 (br d. /=8.29 Hz, 1H),
sooMiy | 736 (. J=7.98 He, 1H), 7.39 (br s, 1H), 7.00-7.15 | SFC:
297 | paiso. | @ ZH), 6.04 (g, J=6.77 Hz, 1H), 4.92-5.05 (m, . Chiralpak IC,
‘ E\ ’ 1H), 3.84 (br d, /=12.75 Hz, 1H), 3.75 (br s, 1H), 20% methanol
Gs 3.62-3.71 (m, 1H), 3.32-3.54 (m, 1H), 3.06-3.30 (m, w/ 0.2% DEA
1H), 2.77-3.05 (m, 1H), 2.53-2.75 (m, 1H), 2.27-
2.47 (m, 13, 1.91-2.02 {m, 4H),
9.02 (d, J=1.45 Hz, 1H), 8.80 (br s, 3H). 8.35 (dd.
J=2.18, 8.29 Hz, 1H), 7.63 (d, J=7.56 Hz. 1H), 7.58 SFC:
| 500MHz | (d, J=7.48 Hz, 1H), 7.20-7.29 (m, 1H), 7.03-7.15 hiratonk 1C
298 | DMSO- | (m, 2H), 6.01 (g, J=6.91 Hz, 1H), 4.90-5.02 (m, B gﬂ‘,‘“‘a pahe' 9
ds {H), 3.91 (s, 1H), 3.87 (br s, 1H), 3.65-3.81 (m. 7/:) f,‘if&g;z
1H), 3.59-3.64 (m, 1H), 3.26 (br i, /=11.25 Hz, 1H). Wit a0 Lh
2.32 (brd. J=3.84 Hz, 1}, 2.01 (d, J=7.05 Hz, 4H)
9.07 (d, J=1.35 Hz, 1H}. 8.36-8.52 (m, 4H), 7.54 (d,
J=8.19 Hz, 1H). 7.63 (d, J=7.98 Hz, 1H), 7.28-7.39
(m, 1H), 7.21 (br d, J=3.63 Hz, 2H). 5.90 (br dd.
SOOMHy J:4n;77, 1047 Hz, 11D, . _SFC:
299 | DMSO- 4‘0% (br ci J—Mlllu E{z, 1H), 3.89 (br 5, 1H), 3.59- B (:hlraipak IC,
a 3.8 (m, 1H), 3.33-3.54 (m, 2H), 3.10-3.32 (m, 2H), 25% methanol
6 2.56 (br dd, J=7.20, 13.73 Hz. 1H). 231 (qd. w/ 0.2% DEA
J=7.03, 10.63 Hz, 1H), 2.08 (br 5. 1H), 1.96-2.05
(m, 1H), 174 (br d, J=8.60 Hz, IH), 1.60 (br 4,
J=4.35 Hz, 1H), 0.59 (br t, /=7.15 Hz, 3H)
9.06 (d, /=1.56 Hz, 1H). 8.51 (br s, 3H). 8.38-8.48
(m, TH), 7.79 (br d. J=8.40 Hz, 1H), 7.61 (4, J=8.09
s00Mi, | % TH). 7.26-7.34 (m, 1H), 7.13-7.22 (m, 2H). 5.71 SFC:
300 | puso. | ©F dd. J=5.65, 9.80 Hz, 1H), 3.67-3.78 (m, 1H), . Chiralpak IC,
Ads 3.42-3.50 (m, 1H), 3.16 (s, 1H), 3.10 (br s, 1H), i 25% methanol
2.55-2.69 (m, 1H), 2.26-2.45 (m, 2H), 1.98-2.12 (m, w/ 0.2% DEA
1H), 1.86 (br s, 2H), 1.65 (br s, 1H), 1.10-1.31 (m,
1H), 0.64-0.71 {m, 3H).
8.87 (s, 2H). 8.40 (br s, 2H), 7.53 (dd, J=7.43, 11.02
500MHz | Hz, 1H). 7.39 (1, J=8.98 Hz, 1H), 5.50-5.60 (m, 2H),
301 1 DMSO- | 4.72-4.84 (m, 1H), 3.62-3.75 (m, 1H), 3.42-3.59 (m, - -
de 1H), 3.17-3.29 (m, 1H), 2.95-3.08 (m, 2H), 2.13-
2.20 (m, 1H), 1.73-1.82 (m, 1H)
7.85 (s, 1H), 7.77 (d.J=7.71 Hz. LH), 7.49-7.56 (m.
oo, | 2HD- 744 (d /=832 Hy, 1H), 720 (1, J~8.97 He,
302 | puso. | ) 383 (g /=7.08 He, 1H), 4.36-4.46 (m, 1H), B N
o 4.03-4.16 (m, 1H). 3.35-3.39 (rn. 1H), 3.14-3.19 (m,
6 TH). 2.99-3.13 (m. 1H), 2.78-2.92 (m. 1H), 2.08-
2.20 (m, 1H), 1.76-1.94 (m, 41D

246
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
8.88 (s, 2H), 7.50 (dd, J=7.43, 11.09 Hz, [H), 7.38
soompry | (& /=894 Ha, 1H), 5.49-5.58 (m. 2H), 445- 454
303 | Duso, | (455, 8.66 Hy, 1H), 3.43-3.61 (i, 1H), 338- N B
i 3.42 (m, 1H), 3.05-3.24 (ro, 1H), 2.95-3.03 (m, 1H),
2.86 (dd. /=9.19, 12.61 Hz, 1H), 1.98-2.11 (mn, 1H),
1.66-1.76 (m, 1H)
8.50 (d, J=2.88 Hz. [H). 7.73 (dt, J=2.96, 8.72 Hz,
S00MHz | 1H), 7.48 (dd.J=7.47, 11.21 Hz, 1H), 7.30-7.38 (m,
304 1 DMSO- | 2H), 5.36-5.43 (m, 2H), 4.65-4.82 (m, 1H), 6 3.16- . -
ds 3.29 (m, 2H). 3.04-3.14 (m. 1H), 2.88-3.00 {m, 2H).
1.94-2.01 (m. 1H), 1.80-1.92 (m, 1H).
8.88 (s, 2H), 7.65 (s, 1H). 7.58 (d. J=8.43 Hz, 1H), SFC-
SOOMHz | 7.41 (dd, J=1.25, 8.33 Hz, 1H), 5.39-5.67 (m, 2H), g
305 1 pMSO- | 4.66-4.73 (m, 1H), 3.24-3.30 (m. 2H), 3.07-3.18 B (’hlﬁi?’z“};fm“
ds (m, 1H), 2.83-2.99 (m, 2H), 1.92-2.00 (m. 1H). me}hs ;;1
1.75-1.90 (m. 1H).
sooMEL, | 888 G, 2H), 775 (5, 1H), 7.36 (s, 2H), 5.55-5.64 G
306 ﬁMS()_ (m, 2H), 4.7(—%4.76-4(81 (m, 1H), 43.24-33] (m, B Chiralpak AD~
TL | 2D, 5.08-3.18 (m, 1H), 2.86-3.00 (m, 2H), 1.93- H, 25%
> 2.03 (m, 1H), 1.76-1.92 (m, 1H). methanol
8.46-8.51 (m, 1H). 7.74 (t, J=8.73 Hz, 1H). 751 (1.
sooMHz | /=021 Ha 1), 741 @ {7:8;81 Hz, 1H). 7.34
307 | puso. | 919 Hz 1H). 5.40-5.47 (m, 2H), 3.50 (br d. N B}
i J=12.46 Hz, 1H), 2.15-3.23 (m, 1H), 3.10 (d,
¢ J=4.45, 16.87 Hz, 1H), 2.97-3.02 (m. 1H). 2.52-
2.59 (m, 1H), 2.18-2.29 (m. 1H), 1.98-2.11 (m, 1H).
763 (s, 1H), 7.36 (d, J=8.25 Hz, 1H), 7.41 (dd, SFC-
S00MHz | ./=1.28. 8.29 Hz. 1H). 4.76-4.89 (m, 3H), 4.26-4.33 R
308 | DMSO- | (m, 2H). 3.96 (1, J=7.75 Hz, 2H), 3.15-3.29 (mn, 2H), B Ch‘riiﬁ,ﬁk Ic,
ds 2.97-3.13 (m, 2H), 2.30 (td, J=7.66, 15.43 Hz, 2H). e ﬂ}?;;o]
1.90-2.09 (m. 1H) R
s00MEL, | 773 (6 ). 7.41 (5, 2H), 4.75-4.88 (im, 3H), 4.24- SFC:
309 | puse. | 34 (m, 2H), 3.95 (/=771 Hz, 2H), 3.14-3.28 (m, B Chiralpak IC,
o 3H), 2.98-3.12 (m, 2H), 2.29 (td. J=7.69, 15.45 Hz 15%
6 2H), 1.91-2.09 (m, 2H) methanol.
745 (dd, J=7.47, 11.13 He, 1H), 7.37 (dd, /=732,
soomMi, | 1074 Hz 1H). 4.77-4.86 (m, 2H), 4.32-4.46 (m,
310 | pvse, | LD 359367 (m, ZH), 294312 (m, 2H), 2.78 B .
L | (@d =829, 12.57 Ha 1H), 2.00-2.13 (m, 1H),
° 1.84-1.94 (m, 3H), 1.71-1.84 (m. 4H), 135 (@,
J=2.96 Hz, 6H).
8.86 (s, 1H). 8.14-8.20 (m, 1H). 7.48 (br dd. J=5.06,
cnnerr. | 8.69 Hz, IH), 7.43 (br d, J=8.30 Hz, 1H), 6.93-7.01 Cel2, 20%
in ’8?}‘(’%2 (m, 2H), 5.46-5.58 (m, 2H), 3.94-4.01 (m, 1H), B MeOH, 0.2%
e 3.34-3.48 (m, 3H), 3.20-3.26 (m. 1H), 3.09 (br dd, DEA. peak 1
J=5.32. 12.07 He, 1H), 1.87 (¢, J=5.71 Hz, 2H)
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E;;" Sil:‘g;;t 'HNMR Data {0 ppm) ng‘;;zi:m Separ‘a?i@n
Conditions
8.86 (5. LH). 8.16 (br dd. 1=1.93. 8.17 Hz, 1H), 7.42
(br d. J=8.56 Hz. 1H). 7.21 (br dd, J=2.34, 9.34 Hz, oy, 0%
32 | S00MHz | 1H), 7.11 (br dd, J=4.54, 8.69 Hz 1H), 6.86-6.94 5 MeOH 025
MeOD | (m, 1H), 5.48-5.58 (m, 2H). 3.95-4.06 (m, 1H), DEA fort 2
3.35-3.52 (m. 3H). 3.11-3.20 (mn, 1H), 1.81-1.92 (m, £, peas -
2H)
845 (br s, 2H). 7.89 (d, J=86.40 Hz, 2H), 7.35-7.64
oo, | € 3H)L 731 (60=7.62 Hz, TH), 7.18 (1.J=7.62 Hz, N
113 "”(gf}{‘ tH), 7.08 (d, /=8.19 Hz, 1H), 5.98 (q, J=6.98 Hz, 5 C"jéiipﬁj /ff
oaeo | TH). 3.64-3.74 (m, 2H), 3.44-3.51 (m, 1H), 3.31- Ponk 1
VIO 338 (m, TH), 3.11-3.20 (on, 1H). 1.96-2.05 (i, 2H).
1.93 (d, J=7.03 Hz, 3H), 1.64-1.79 (m, 2F])
540 (br s, 3H), 7.85 (d,.J=8 50 Hz, 2H), 7.55-7.61
(m, 1H), 7.32 (d, J=8.29 Hz, 2F), 7.25 (br t, J=7.62 . )
114 40"2&“‘2 Hz, 1H), 7.04-7.15 (m, 2H), 5.89 (q. J=7.05 Hz 5 “g‘g’jj’?;fg
oMso | T 372:3.78 (m, 2H), 3.31-3.38 (m, 2H), 3.13- Poak 3
MY 322 (m, 1H), 2.02-2.08 Gm, 1H), 2.00 (d, J=7.05
Hz, 3H), L.89-1.97 (m, 1), 1.62-1.79 (m, 2H)
8.43 (br 5, 3H), 7.97 (dd, J=1.14, 10.06 Hz, 1H),
- 770 (d, J=7.59 Hz, 1H), 7.5% (d. J=7.88 Hz, 1H),
115 40‘;“:’_”{2 7.39-7.48 (m. 1H). 7.23-7.38 (m, 3H), 5.52-5.65 (m, N ~
paiso | 2H. 379 (br 4, J=10.16 Hz, 1H), 334351 (m,
s 3H), 3.11-3.22 (m, 1H), 1.95-2.04 (m, 1H), 1.83-
1.95 (m, 1H), 1.58-1.75 (m, 2H)
.55 (br s, 3H), 7.60 (4, J=7.77 Hz. 1H), 7.45 (4,
| 400MHz | J=7.92 Hz, 2H), 7.27-7.39 (m, 5H), 5.47-3.62 (m.
316 de- 2H), 3.92 (br d, J=10.37 Hz, 1H), 3.64-3.74 (m. - -
DMSO | 1), 3.41-3.33 (m, 2H), 3.18-3.29 (m, {H), 1.96-
2.05 (m. 1H). 1.86-1.96 (m, 1H), 1.57-1.76 (m, 2H)
8.67 (br s, 3H), 7.87 (d. J=8.40 Hz, 2H), 7.51-7.62
, | (m, 3ED), 7.26 (£,J=7.00 Hz, 1H), 7.04-7.17 (o, 2H), e
117 40(:5%3& 5.94-6.01 (m, 1H), 5.10-5.30 (i, 1H), 3.84-3.97 (mn, 5 {'};;‘f;ifj’?éf“’
oMse | VD, 3.57-3.68 (m, 2H), 3.23-3.37 (m, 2H), 2.18- Pk 1
b 2.29 (m. 1H), 2.07-2.18 (m, 1H), 1.95 (d, J=7.05
Hz 3H)
8.83 (br s, 3H), 7.85 (d, J=5.40 Hz, 2H), 7.52-7.63
N (m, 3H), 7.22-7.35 (m, 1H), 7.06-7.18 (m, 2H), 5.94 e
s /Mﬁm (q. J=7.05 Hz, 1H), 5.13-5.34 (m, 1H), 3.83-4.00 5 “;f;if’;;{(
oMe | (0 1), 3.72-3.80 (m, 1H), 351-3.61 (m, 1H), 3.40 Pk
VIOV (brs, 2H), 2.24 (br ,J=2.38 Hz, 2H), 1.99-2.05 (m, ‘
3H)
883 (br s, 3H), 7.87 (d. /=8.40 Hz, 2H), 7.53-7.62
(m, 3H), 7.28 (t, J=7.06 Hz, 1H). 7.14 (1, J=7.77 Hz.
| 400MHz | 1H), 7.05 (4. J=8.09 Hz, 1H), 5.98 (q. J=6.88 Hz, Chiralpak IC,
319 de- 1H), 4.89-5.11 (m. IH), 3.87 (br d, J=12.75 Hz, B 25% IPA
DMSO | 1H), 3.78 (br d, J=6.84 Hz, 1H), 3.42-3.61 (m, 2F), Peak 1
3.18-3.29 (m, 1H), 2.29-2.38 (m, 11D, 1.98-2.07 (m,
1H), 1.95 (d. J=6.95 Hz, 3H)
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Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
.86 (br s, 3H), 7.85 (d, J=8.40 Hz, 2H), 7.50-7.61
(m. 3H), 7.25 (1.J=7.52 Hz, 1H), 7.04-7.15 (m, 2H).
400MHz | 5.94 (q.J=6.81 Hz, 1H), 4.87-5.09 (m, 111, 3.51 (br Chiralpak IC,
320 do- d. J=12.75 Hz, 1H), 3.79 (br s, 1H), 3.47-3.55 (m, B 25% IPA
DMSO | 1H), 3.35-3.44 (. 1H), 3.22-331 (ra, 1H), 2.27- Peak 2
2.38 (m, 1H). 2.02-2.08 (m. 1H), 1.99 (d. J=7.15
Hz, 3H)
848 (brs, 3H), 8.21 (d, J=1.45 Hz 1H), 7.84 (dd,
J=1.45, 8.09 He, 11D, 7.61 (d. J=7.98 Hz, 11,
A00MHz | 7.31-7.45 (m, 2H), 7.19-7.29 (m, 2H), 5.45-3.60 (m.
321 de- 2H), 3.73-3.82 (m, 1H), 3.42-3.54 (m. 2H). 3.34 (br - -
DMSO | d, J=13.06 Hz, 1H), 3.17 (br £ J=943 Hz, 1H),
1.95-2.06 (m. TH), 1.83-1.94 (mn, 1H), 1.59-1.78 (m,
2H)
791 (d. J=8.49 Hz, 2H). 7.48-7.56 (m. 2H), 7.19
(dd, J=7.32. 10.90 Hz, 1H), 5.88 (g, J=7.06 Hz,
GOOMHz | TH), 4.32-4.48 (m, 1H), 3.35-3.41 (m, 1H), 3.24- SFC: Chiraleel
322 | DMSO- | 3.28(m, 1H), 3.17-3.22 (m, 3H), 2.99-3.09 (m, 1H), B OI-H, 15%
de 287 (dd, /=852, 12 50 Hz, 1H)}, 2.51-2.37 (m, 1H), methanel.
2.08-2.19 (ra, 1H), 1.98 (br 4, J=7.08 Hz, 1H), 1.74-
1.90 (m. 1H)
7.90 (d, J=7.91 Hz, 2H), 7.47-7.56 (m, 2H), 7.20
600MHy | (44 /=728, 10.86 Hy, 1H), 588 (g, /=7.06 Ho. SRC: Chiraloe!
323 | paso. | 1) 4.32-441 (n, 1H). 336343 (m, 1H), 3.16- 5 Ay
@ 3.27 (m, 1H), 2.99-3.13 (m, 15, 2.80 (dd, J=8.56, e
6 12.46 Hz, 1H). 2.51-2.62 (m, 1H), 2.08-2.26 (m, FTUAROL.
tH). 1.93 (d, J=7.16 Hz, 3H). 1.79-1.91 (m. 1H)
7774 (4, J=773 Hz, 1H), 7.42-7.52 (m, 3H), 7.33- SEC
60OMHz | 7.41 (m, 2H), 5.87 (g, J=7.14 Hz, 1H), 431-4.42 L
324 | DMSO- | (m, 1H), 3.20-3.27 (., 1H), 3.17 (s, 1H), 2.91-3.00 B U“‘;fiﬁ; AD-
de (m, 2FD), 2.78 (dd, J=8.88. 12.30 Hz, 1H), 1.99.2.14 ethanol
(m, TH), 1.94 (d./=7.24 Hz, 4H), 1.69-1.87 (m, 1H) *
772(d,J=%.01 Hz, 1H), 7.51 (dd, J=7.67, 11.09 Hz,
1H), 7.41-7.46 (m, 2H), 7.32-7.40 (ra. 2H). 5.87 (q, SFC-
G00MHz | J=7.11 Hz, 1H). 4.31-4.41 (m, 1H), 3.25-3.40 (m. L P
315 | DMSO- | 1H).3.17(s, 1H), 3.11 (brd, /=12.61 Hz, 1H), 2.92- B (’hlfﬁaﬁﬁm"
ds 3.07 (m, 1H), 2.74(dd, .7=8.99, 12.34 Hz, 1H), 2.01-
217 (m, 1H), 1.94 (d, J=7.16 Hz, 4H). 1.71-1.89 methanol
(i, 1H)
752 (dd, J=7.63. 11.06 Hz, 1H). 7.33-7.39 (o, 3H). SFC.
G00MHz | 7.19 (dd, J=7.28. 10.94 Hz, 1H). 7.08-7.15 (n, 1H), R
326 | DMSO- | 5.74-5.82 (o 1H), 4.34-4.45(m, 1H), 3.35-3.42 (m, B Cmg‘iﬁaﬁ%;’w“
de 1H), 2.97-3.08 (m, 2H), 2.86 (dd, J=8.68, 12.42 Hz, mehanol
1H), 2.05-2.20 (m, 1H). 1.78-1.96 (m, SH) '
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# Sobvent Stage N
Conditions
732 (dd, J=7.59, 11.09 Hz. 1), 7.34-7.38 (m, 3H).
00N, | 719 (dd.J=7.32. 10.90 Hz. 1H), 7.08-7.16 (m, 1H). SFC:
327 i)MSO_ 5.73-5.82 (au, 1H), 4.35-4.45(m, 1H), 3.34-3.43 (m, B Chiralpak AD-
. 2H3, 3.21-3.28 (m, 1H), 3.00-3.10 (m, 1H), 2.81 H, 10%
° (dd, /=8.52, 12.42 Hz, 1H), 2.07-2.21 (m, 1H), methanol.
1.78-1.96 (m, 5H)
777 (s, YH), 7.41-7.54 (m. 4H). 5.83 (q, J=7.14 Hz, o et
GOOMHz | TH), (4‘23-;40 (o, iﬁ), 330 (br cif €1J=12.38 Hz, SFC: Chiraleel
328 | DMSO- | 1H), 2.90-3.04 (m, 2H). 2.72 {dd, J=8.87, 12.30 Hz, B ) EDD"H o
de {H), 2.00-2.16 (m. 1H), 1.95 (d, J=7.16 Hz, 3H). column, 10%
1.68-1.87 (m, 2H) isopropanol,
779 (s, 1H), 7.42-7.54 (m. 4H), 5.84 (q, /=7.14 Hz, o
600MHz | 1H), 4.27-4.41 (m, 1H), 3.16-3.27 (m, 1H), 2.87- SFC: Chiralcel
3290 PMSO- | 3.00 (m, 2H), 2.78 (dd. J=9.03, 12.38 Hz, 1H), 2.00- B OD-H o
ds 213 (m, 1H). 1.95 (d, /=7.16 Hz, 3H), 1.69-1.86 column, 10%
T isopropanol.
(m, 2H)
7.75-7.80 (m, 1H), 7.4% (dd, J=7 63, 11.06 Hz, 1H),
00N, | 726 (4 J=7.28, 1102 Hz, 1H). 7.14-7.20 (. 2H), SFC: 15
330 | paso. | 389 (@ /=695 Hz, 1H), 4.40-4.47 (m, 1H), 4.33- 5 Chiralpak AD-
) 4.39 (m, 1H), 3.27-3.30 (m, 2H), 2.94-3.01 (m, 2H), H, 15%
¢ 2.86 {dd. J=8.95, 12.46 Hz, 1H), 2.02-2.14 (m, 1H), isopropanol
1.85-2.00 (m, 5H)
774-7.82 (m, 1H), 7.48 (dd, J=7.67, 11.09 Hz, 1H),
7.26 (dd. J=7.32, 11.05 Hz, 1H), 7.14-7.20 (m, 2H), SFC- 15
600MHz | 5.88 (q. J=7.11 Hz, 1H), 434-4.48 (m, 1H), 3.28-
331} DMSO- | 3.39 (m, 1H), 3.23 (br dd, J=5.41, 7.43 Hz, 2H), B Chigipj“f‘(’, AD-
de 3.03-3.13 (m, 1H), 2.78 (dd, /=R.37. 12.42 Hz, 1H). | B, 107
2.07-2.22 (m, 1H). 1.94 (d, J=7.16 Hz, 3H), 1.64- isoprapanol
1.86 (m. 1H)
7.57 (5. 1H), 7.59 (d, J=11.19 Hz, 1H). 7.52 (dd. -
| J=7.59,11.09 Hz, 1H), 7.26 (dd, J=7.28, 10.94 Hz,
117 @f{g’ 1H), 7.10 (d. J=8.54 Hz. 11), 5.77 (q. J=7.16 Hz, 5 Cm},‘f‘;p:flénfn“
. 1H), 4.32-4.45 (m, 1H), 3.24-3.38 (m, 1£), 2.96- ol 20
3.09 (m, 2H), 2.85 (dd, J=%.56, 12.46 Hz, 1H), 2.05- opropanol
2.21 (m, 1§), 1.77-1.94 (m, 5H)
7.51-7.61 (m, 3H). 7.26 (t, J=9.06 Hz, 111}, 7.10 (d, SFC:
GOOMHz | J=8.29 Hz, TH), 5.74-5.81 (m, 1H), 4.31-4.45 (m, Chiralpak AD-
333 | DMSO- | 1H), 3.21-3.28 (m, 1H), 2.98-3.12 (m. 2H), 2.80 B H 25 cm
de (dd, J=8.49, 12.46 Hz, 1H), 2.09-2.20 (m, 1H). column, 20%
1.78-1.93 (m, 5H) isopropancl
762 (ddd. J=3.15, 5.99, 9.15 Hz, 1H). 7.4% (dd,
COOMTL, | 7759, 1109 Ha, 1H), 7.35 (dd, J=7.32, 11.03 Ha, | SFC:
334 | e, | LD 7.13-7.25 (m, 2H), 5.91 (g, J=7.14 Hz, 1H), s Chiralpak AD-
CL | 4.32-4.44 (m, 1H), 3.25-3.29 (m, 1H), 2.92-3.03 (m, H, 15%
b6 2H), 2.87(dd, J=8.84, 12.26 Hz, 1H), 1.99-2.14 (m, isopropanol.
16), 1.86-1.96 (m, 3H), 1.83 (br s, 1H)

xe]
(v
<
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# Sobvent Stage N
Conditions
7.72(d, J=8.17 Hz, 2H). 7.53 (dd. J=7.55, 10.90 Hz.
c0oMH, | HED- 7:45 (brd, J=7.08 Hz, 2H), 7.17 (1, /=8 84 Hz, ~ SFC:
335 | puso. | HD: 387 (¢ J=6.95 He, 1H), 4.31-440 (m, 1H), B Chiralpak AD-
i 3.35-3.41 (m, 2H), 3.21-3.26 (m, 1H), 3.17 (s, 1H), H, 15%
2.97-3.10 (m, 2H). 2.77-2.94 (. 1H), 2.02-2.18 (mn, isopropanol.
1H), 1.93 (d. J=7.16 Hz, 3H), 1.72-1.90 (m. 3H)
7.72(d, J=8.17 Hz, 2H), 7.53 (dd, J=7.55, 10.90 Hz,
COOME, | ) 745 (br d.J=7.08 Fiz, 2H), 717 (1, /=8 84 Hz, SFC: Regis
336 | puso. | D 387 (@ /=695 He, 1H), 4.31-445 (m. 1H), . Whetk-O s.5,
s 3.21-3.26 (m, 1H), 3.17 (s, 1H), 2.97-3.10 (m, 1H). 15%
6 2.77-2.94 (m, 1H), 2.02-2.18 (m, 1H), 1.93 (d. methanol.
J=7.16 Hz, 3H), 1.72-1.90 (m, 2H)
7.51 {dd, J=7.59, 10.78 Hz, 1H), 7.32-7.39 (1, 4H), SFC: Regis
on | B0OMHz | 7.15(dd, J/=7.32, 10.90 Hz, 1H). 5.81 (q,J=7.08 Hz, WhelkO 5 o
337 1 DMSO- | 1H), 4.34-4.45 (n, 1H), 3.22-3.39 (m, 1H). 2.96- B o
de | 3.12(m, 2H), 2.77-2.94 (m, 11D, 2.07-2.19 (m, 1H), > 70
1781 93 (m, 5H) methanol.
8.87 (s, 2H), 7.48 (dd, J=7.47, 11.13 Hz, 1H), 7.37
600MHz | (dd, J=7.32, 10.74 Hz 1H), 5.39-5.55 (m, 2H),
338 | DMSO- | 4.68-4.77 (m. 1H), 3.14-3.28 (m, 1H), 3.01-3.11 (m, B -
de 1H), 2.83-2.94 (ra, 2H), 1.88-2.01 (m, 1H), 1.69-
.87 (m, 1H), 1.63 (br s, 1H)
8.50 (d, J~2.88 Hz, 1H). 7.73 (dt, J=2.96, 8.72 Hz,
G0OMHyz | [F) 748 @d. J=7(4Z, 11.21 He, 1H). 730-7.38 (n,
339 | puso. | 2H) 5.36-5.43 (m. 2H), 4.75-4.82 (m, 1H), 4.65- B B
§ 4.74 (m, 1H), 3.16-3.29 (m, 1H), 3.04-3.14 (m., 1H),
6 2.88-3.00 (m, 2H), 1.94-2.01 (m, 1H), 1.80-1.92 (m.
THD, 1.39 (br s, 1H)
.12 (4, J=2.26 Hz, 1H), 7.71 (dd, J=2.26, 8.49 Hz,
TH)., 7.54 (dd, J=7.47. 11.06 Hz, 1H), 7.36 (&
600MHz | J=8.91 Hz, 1H), 6.97 (d, J=8.56 Hz, 1H), 5.45-5.54
340 | DMSO- | (m. 3H), 436-4.43 (m, 1H), 4.28-4.35 (m, 1H), B -
ds 3.27-3.35 (m, 1H), 3.17 (s, 1H), 2.99-3.07 (m, 1H),
2.86-2.98 (m, 1H), 2.76 (dd, J=8.68, 12.57 Hz, 1H),
2.01-2.17 (m, 1H), 1.66-1.82 (m, 1H)
8.12 (d, J=2.26 Hz, 1H), 7.71 (dd. /=226, 8. 49 Hz,
TH), 7.54 (dd, J=7.47, 11.06 Hz, 1H), 7.36 (&
GO0OMHz | J=8.91 Hz, 1H), 6.97 (d, J=8.56 Hz, 1H), 5.45-5.54
341 DMSO- | (m, 2H), 4.28-4.43 (m, 1H), 3.27-3.35 (m, 1H), 3.17 B -
ds (s, 1H). 2.99-3.07 (m, 1H), 2.86-2.98 (m, 1H), 2.76
(dd, J=8.68. 12.57 Hz. 1H), 2.01-2.17 (m, 1H},
1.66-1.82 (m, 1H)
7.80 (s, 1H), 7.65 (dd. J=1.44, 7.98 Hz. 1H), 7.49-
7.57 (m. 1H), 7.38 (s, 1H), 7.32 (dd, /=7.24, 10.67
600MHz | Hz, 1F), 6.97 (d, J=8.02 Hz, 1H). 5.33-5.40 (m,
3421 DMSO- | 2H), 4.29-4.42 (m, 1H), B -
de 3.36-3.45 (m, 1H), 3.16-3.28 (m, 1H), 2.98-3.05 (m,
1H). 2.86-2.95 (m, 1H), 2.76 (dd, J=8.72. 12.61 Hz.
1H), 1.98-2.10 (m, 1H), 1.65-1.79 (ra, 1H)

xe]
(v
[
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7.51-7.59 (m. 2H), 7.44 (dd. J=2.57, 8.56 Hz, 1H).
cooMH, | 737 (@d.J=728,10.70 He, 1H), 6.89 (d, /=249 He,
343 | puso. | D 3.31-5.38 (m, 2H), 4.29-4.41 (m, [H), 3.35- 5 B
i 3.46 (m, 1H), 3.25-3.29 (m, 1H), 2.99-3.05 (m, 1H),
2.85-2.96 (m, 1H). 2.77 (dd, J=8.64, 12.53 Hz, 1H),
1.91-2.09 (m, 1H), 1.65-1.76 (m, 1H)
7.48-7.56 (m., 3H). 7.39 (dd. J=7.32, 10.67 Hz, 1H),
7.24 (d, J=8.25 Hz, 2H), 5.33-5.42 (m, 2H), 4.31-
GOOMHz | 4.43 (m, 1H), 3.43 (ddd, J=3.39, 7.07, 8.86 Hz, 1 H),
344 | DMSO- | 3.36-3.39 (m, 1H), 3.17 @, J=4.75 Hz, 1H). 2.92- B -
ds 3.08 (m, 1H), 2.81 (dd. ./=8.56, 12.61 Hz, 1H). 198~
2.11 (m, 1H), 1.93 {t, J=18.84 Hz, 3H), 1.63-1.87
(m, 1H)
7.74 (s. 1H), 7.52-7.60 (m. 2H), 7.22 (dd, /=736,
10.63 Hz, 1H), 6.68 (d, /=8.02 Hz, 1H), 5.31-5.40
| 600MHz | (m, 2H), 4.09-4.41 (m, 1H),
345 1 DMSO- | 3.36-3.45 (m, TH), 3.15-3.24 (m, 1H), 3.00-3.07 (m, B .
de 1H), 2.87-2.98 (m, 1H). 2.78 {dd, J=8.33, 12.61 Hz,
[H), 2.34-2.39 (m, 3H). 1.98-2.10 (m. 1H), 1.61-
1.79 (ra, 1H)
.16 (4, J=1.63 Hz, 1H). 7.75 (dd, J=1.60, 8.06 Hz,
tH), 7.55 (dd, J=7.43, 11.09 Hz, 1H). 7.37 (dd,
| 600MHz | J=7.32, 10.67 Hz, 1H), 6.89 (d, J=8.10 Hz, 1H),
346 1 DMSO- | 5.38-3.46 (m, 2H), 4.29-4.40 (m, 1H), 3.26 (br s. B -
ds 2H), 2.98-3.06 (m, 1H), 2.83-2.97 (m, 1H), 2.75
(dd, J=8.60, 12.57 Hz, 1H), 1.98-2.16 (m, 1H),
1.62-1.79 (m, 1H)
8.12 (d, J=2.26 Hz, 1H), 7.71 (dd. /=2.26, 8.49 Hz,
1H), 7.54 (dd, J=7.44. 11.09 Hz, 1H), 7.36 (dd,
600MHz | J=7.28, 10.70 Hz, 1H), 6.97 (d. J=8.56 Hz, 1H),
347 1 DMSO- | 5.46-5.53 (m, 2H), 4.24-4 43 (m, 1H), 3.09-3.24 (m, B -
ds 2H). 2.99-3.06 (m, 1H), 2.83-2.98 (m, 1H), 2.76
(dd, J=8.60, 12.57 Hz, 1H), 2.02-2.10 (m, 1H),
1.67-1.86 (m, 1H)
7.51(dd, J=7.47, 11.21 Hz. 1H), 7.35-7.42 (m, 1H).
COOMH, | 7157728 (m, 4H), 6 86 (4, /=7.63 Hz, 1H). 530 ¢,
348 | paso. | D 4.19-4.43 (m, 1H), 3.37-3.49 (m, 2H). 2.98- 5 B
i 3.09 (m, 1H), 2.89-2.97 (1, 1H), 2.78 (dd, /=8 .80,
¢ 12,61 Hz, 1H), 1.95-2.09 (m, 1H), 1.65-1.83 (m,
tH)
744752 (m, 3H), 7.36 (. J=8.95 Hz, 1H), 7.09
N | (dad. J=2.18, 4.63, 8.52 Hz, 1H), 5.28-535 (m,
349 *;?ifﬁggf 2H), 4.27-4.47 (o, 1H), 3.38-3.47 (m, 1H), 3.09- 5 .
o 3.23 (m, 1H). 2.93-3.07 (m, 2H), 2.80 (dd, J=8.60.
6 12.57 Hz, 1H), 2.00-2.14 (m, 1H), 1.69-1.88 (m,
1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
749 (dd. /=743, 11.17 Hz, 1H). 7.25 (dd, /=732,
10.67 Hz, 1H), 7.14 (d, J=1.95 Hz, 1H), 6.93 (dd.
600MHz | J=1.95,8.17 Hz, 1H), 6.71 (d, J=8.17 Hz, 1H), 5.18
330 1 DMSO- | (s, 2H), 4.24-4.43 (m, 1H), 3.84 (s, 3H), 3.36-3.48 B -
de (m, 1H), 3.11-3.28 (m, 1H), 2.97-3.06 (m, 1H),
2.89-2.97 (m, 1H), 2.77 (dd, J=8.80, 12.61 Hz, 1H).
1.96-2.09 (. 1H), 1.64-1.82 (m, 1H)
7.50 (dd, J=7.47, 11.13 Hz, 1H), 7.39 (dd, /=7.24,
oM, | 1074 Hz, 1H), 7.29 (t, J=9.79 Hz, 1H), 7.00-7.08
351 | pais, | @ 2H), 5.34 (s, 2H), 4.29-4.45 (m, 1H), 3.37-3.50 . B
o | (m.2H),2.993.07 (. 1H), 2.90-2.98 (m. 1H), 2.78
b6 (dd, J=8.64, 12.53 Hz, 1H), 2.04-2.12 (m, 1H),
1.69-1.87 (m, 1H)
7.84 (d, J=7.55 Hz, 1H), 7.51-7.61 (m, 3H), 7.30 (&,
00N, | /=569 Hz, 1H), 675 (d, J=7.71 Hz, 1H), 545 (s,
352 | puso. | 2H): 4.22-4.39 (m, 1H), 3.34-3.42 (m, 1H), 3.22- 5 N
i 3.28 (m, 1H), 2.95-3.09 (m, 1H), 2.83-2.92 (ra, 1H),
2.62-2.78 (m, 1H), 1.89-2.03 (m, 1H), 1.58-1.74 (m,
1H)
791 (dd. J=1.01, 7.71 Hz, 1H), 7.64 (dt, J=1.21,
7.73 Hz, 1H). 7.49-7.56 (m, 2H), 7.33 (dd. J=7.28,
GO0OMHz | 10.70 He, 1H), 6.98 (d, J=7.86 Hz. 1H), 5.49-5.55
3330 DMSO- | (m, 2H). 4.26-4.42 (m, 1H), 3.36-3.46 (m, 1H), B -
ds 3.09-3.26 (m, 1H), 2.99-3.07 (i, 1H), 2.86-2.96 (m,
1H), 2.77 (dd, J=8.68, 12.57 Hz, 1H), 1.92-2.09 (m,
TH), 1.64-1.82 (m, 1H)
7.54 (s. 1H), 7.51-7.53 (r, 1H), 7.35 (di. J=1.56,
cooMiL, | 767 He 1), 7.23-7.31 (m, 2H), 6.78-6.82 (m, 1H),
354 | puso. | 3-32-5.40 (m, 2H), 4.24-4.44 (m, 1H), 3.36-3.51 (m, B N
i TH), 2.99-3.14 (m, 1H), 2.87-2.96 (m. 1H). 2.77
6 (dd, J=8.60, 12.57 Hz, 1H), 2.00-2.07 (m, 1H),
1.85-1.98 (m, 1H). 1.65-1.78 (m, 1H)
7.50-7.57 (m. 2H), 7.29 (t.J=9.13 Hz, 1H), 7.17 (dt,
o J—263 8.49(},{’2?’ 1H), 6.86-6.90 (m, 1H), 5.29-5.36
355 | g0, | @ 2H, 4.19-4.46 (n, 11), . B
o 3.35-3.48 (m, 1H),3.26-3.29 {m, 1H), 2.99-3.14 (m,
1H), 2.87-2.95 (m, 1H), 2.77 (dd, J=5.72, 12.61 Hz,
TH), 2.01-2.09 (m, 1H), 1.63-1.79 (m. 1H)
7.76 (dd, J=2.63, 9.03 Hz, 1H). 7.57 (dd, /=747,
11.13 Hz, 1H), 7.46 (dt, J=2.653, 8.45 Hz, 1H), 7.33
600MHz | (dd, J=7.28, 10.63 Hz, 1H), 6.81 (dd, /=5.29, 8.64
336 | DMSO- | He, 1H), 5.38-5.45 (m, 2H), 4.25-441 (m, 1H), B -
de 3.34-3.49 (m, 1H). 3.23-3.29 (1n. 1H), 2.95-3.01 (m,
1H). 2.83-2.91 (m, 1H), 2.74 (dd, J=8.91, 12.57 Hz.
1H), 1.97-2.04 (m, 1H), 1.62-1.80 (ra, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
736-7.52 (m, 3H). 7.29 (1, J=9.45 Hz, 1H), 6.92-
| 600MHz | 6.98 (m, 1H), 5.27-5.34 (m, 2H), 4.26-4 48 (m, 1H),
357 | DMSO- | 3.38-3.49 (m, 1H), 3.36-3.38 (m, 1H), 2.93-3.07 (m, B -
ds 2H), 2.81 (dd. J=8.60, 12.57 Hz, 1H), 2.05-2.13 (m,
tH), 1.71-1.89 (m, 1H)
7.46-7.54 (o, 2H), 7.39 (dd. J=7.32, 10.67 Hz, 1H),
COOMIL, | 724 {dd.J=1.87, 833 Ha, 1H), 6.96 (L /=8.29 He,
358 | paso. | VD 333 (5. 20, 4.27-4.44 (m, TH), 3.36-3.49 (m, 5 N
o 2H), 3.00-3.17 (m, 1H), 2.89-2.98 (m, IH), 2.78 -
6 (dd. J=8.68, 12.57 Hz, 1H), 2.02-2.13 (m, 1H).
1.67-1.84 (m. 1H)
758 (d, /=833 Hz, 1H), 7.44-7.53 (i, 3H). 7.04
SO0OMHz | (dd, J=2.02, 8.33 Hz, 1H), 5.30-5.36 (m, 2H), 4.30-
3391 DMSO- | 4.46(m, 1H), 3.38-3.51 (m, 2H), 2.93-3.07 (m, 2H). B -
de 2.80 (dd, J=8.64, 12.61 Hz, 1H), 2.05-2.13 (m, 1H),
1.68-1.86 (m, 1H)
"H NMR (600 MHz, DMSO-ds) 6 7.55 (1, J=8.15
Hz, 1H). 7.51 (1, J=9.00 He, 1H), 7.43 (t,J=8.77 Hz.
600MHz | 1H), 7.26 (dd, J=1.87, 10.20 Hz, 1H), 6.94 (dd,
360 | DMSO- | J=1.44. 8.29 Hz, 1H), 5.30-5.37 (m, 2H), 4.32-4.46 B -
de (m, 1H), 3.38-3.52 (m. 2H), 3.00-3.08 (m, 1H),
2.92-3.00 (mn, 1H), 2.80 (dd, J=8.60, 12.57 Hz, 1H),
1.96-2.13 (m, 1H). 1.69-1.87 (m, 1H)
7.6%-7.74 (m, J=8.17 Hz, 2H), 7.52 (dd. J=7.43,
GooME | 1117 Hz EH}’?Hq (jd@, ;127,32,’ 10.67 Hz, EH)
361 | paiso. | 7-31-7.36 (m, J=8.02 Hz, 2H), 5.40-5.47 (m. 2H), . .
a 4.31-4.45 (m, 1H), 3.39-3.53 (m, 2H), 3.00-3.07 (m.
1H), 2.91-2.99 (m, 1H), 2.80 (dd, J=5.60, 12.57 Hz,
1H), 2.03-2.11 {m, iH), 1.66-1.83 (m, 1H)
7.50 (dd. /=743, 11.17 Hz, 1H). 7.43 (dd, /=732,
soomy | 1074 Hz, 151) 7._354-“@, ({23,17’,}{1 2H). 727 @.
362 | puso. | /7806 Hz 2H), 5.32-5.40 (m, 2H), 4.23-4.50 (m, B _
i 1H), 3.39-3.46 (m. 1H), 3.36 (br s, 1H), 2.99-3.11
(i, 1H), 2.91-2.99 (m, 1H), 2.80 (dd. /=8.68, 12.57
Hz, 1H). 1.99-2.12 (m, 1H), 1.65-1.81 (m, 1)
7.48-738 (m, 3H), 7.38 (dd, J=7.32, 10.67 Hz, 1H),
7.27 (d, J=8.10 Hz, 2H), 7.00 (1, J=55.86 Hz, 1H),
| 600MHz | 5.35-5.43 (m, 2H), 4.20-4.48 (m. [H), 3.42 (ddd,
363 | DMSO- | J=3.39, 7.08, 891 Hz, 1H), 3.36-3.38 (m, 1H). B -
de 2.99-3.08 (m, 1H), 2.91-2.99 (m, 1H), 2.80 (dd.
J=8.60, 12.57 Hez, 1H), 1.98-2.11 (m, 1H), 1.65-
1.82 (m, 1H)
7.43-7.52 (m, 3H), 7.27 (br d. J=8.17 Hz, 1 H), 7.19
oo, | & 1D, Z,u (d.7=7.79 Hz. 1%1 5.35-5.43 (m, 2H).
364 | puso. | 431442 (m. 1 H), 339347 (m, 1H), 3.36-3.38 5 N
i (m, 1H). 2.98-3.07 (1, 1H), 2.94 (1dd. J=4.20, 7.94,
14.40 Hz, 1H). 2.80 (dd, J=8.68, 12.57 Hz, 1H),
1.69-1.86 (m, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
'H NMR (600 MHz, DMSO-ds) 8 7.65 (d, J=8.23
s00MH | B 1), 7.62 (5. 11, 7.4_537,7.52 (o, 3H), 734 (d.
365 | puso. | 7771 He, 1H), 5.39-5.47 (i, 2H), 4.20-4.48 (m, 5 B
i TH), 3.39-3.47 (rm, 1H), 3.35-3.38 (m, 1H), 2.91-
° 3.06{(m, 2H), 2.80(dd, /=5.68, 12.57 Hz, 1H), 1.98-
2.11 (m, 1H), 1.69-1.85 (m, H)
7.76{d,./=7.71 Hz, {H), 7.70 (3, tH), 7.48-7.57 (i,
N | 2H), 7.44 (1, J=8.87 Hz, 1H), 7.40 (d, J=8.08 Hz,
166 f;gfj}fg’ PH). 5.34-5.42 (m, 2HD), 4.27-4.50 (m, 1H), 3.38- g N
} d‘ 3,48 (m, 1H), 3.15-3.26 (m, 1H), 3.00-3.13 (m, 1H),
6 2.91-3.00 (ra, 1H), 2.80 (dd..J=8.60, 12.57 Hz, 1H).
1.99-2.16 (m, 1H), 1.72-1 .87 (m, 1H)
7.50 (dd, /=743, 11.17 Hez, 1H), 743 (dd. J=7.32,
10.74 Hz, 1H), 7.35 (s, 1H), 7.35 (d, J=5.66 Hz,
600MHz | 1H), 7.27 (s, 1H), 7.01-7.06 (m, 1H), 5.30-5.37 (m,
367 | DMSO- | 2H), 4.26-4.51 (m, 1H), 3.39-3.49 (m, 1H), 3.36- B -
ds 338 (m, 1H), 2.92-3.07 (m, 2H), 2.80 (dd, J=8.64,
12,33 Hz, IH), 196-2.14 (m, 1H), 1.72-1.84 (m,
{H)
7.47-7.53 (m, 1H), 7.09-7.23 (m, 5H), 7.00-7.08 (m,
| 400MHz | 2HD), 5.30 (s, 2H), 3.48-3.55 (m. 1H), 3.24-3.30 (m,
368 - PHD, 2.92-3.06 (m, 2H). 2.86 (dd, J=8.81, 11.71 Hz, -- -
MeOH | 1H), 1.92-2.04 (m. 1H), 1.82 (id, }=4.07, 13.42 Hz,
PH), 1.64-1.76 (m, 1HD), 1.30-1.45 (o, 1H)
7.98-8.03 (m, 2H), 7.44 (d, J=7.79 Hz, 1H), 7.34 (d,
GOOMHZ =841 Hz, 2H), 7.16-7.18 (m, {H), 7.07-7.11 (m,
369 | p.. | 1. 6.99-7.04 (m, 1H), 5.39 (s, 2H), 2.81-2.95 (m, B 3
DMSO | 2D 2.69 (br d, J=2.49 Hz, 1H), 1.81-1.88 (m, 1),
g 1.68-1.77 (m. 1H), 1.54-1.65 (m, 1H), 1.16-1.28 (m,
1H)
7.89 (br d, J=8.04 Hz, 2H), 7.44 (br d, J=7.53 Hz,
THD, 7.39 (br d, J=8.04 Hz, 2H), 7.15 (br 4, J=7.79
) _ | Hz, 1H), 7.09 (br t, J=7.14 Hz, 1H), 6.99-7.05 (m,
370 QOZIZ{H’ tH), 5.41 (s, 2H), 3.40 (br 4, /=10.38 Hz, 1H), 3.25- B _
DM‘«;() 330 Gm, 1H), 2.83-2.92 (m, 2ZH), 2.63-2.71 {m, 1H),
M1 82 (b dd, /=337, 8.04 Hz, 1H), 1.71 (br dd.
J=4534 8.69Hz, 1), 1.52-1.65 (m, 1H), 1.15-1.27
(m, 1H)
923 (s. 1H), 821 (s, 1H). 7.81 (br d, /=856 Hz
2H), 7.43 (br 4, J=7.27 Hz, 1H), 7.33 (br 4, J=8.56
500MHz | Hz, 2H), 7.19 (br 4, J=7.53 Hz, 1H), 6.99-7 12 (m,
n d6- 2H), 5.35 (s, 2H), 3.43 (br d, J=9.86 Hz, 1H), 2.83- - -
DMSO | 2.95 (m, 2H), 2.61-2.71 (m. 1H), 1.81-1.91 (m, 1H),
172 (br dd. J=3.63, 9.08 Hz, 1H), 1.56-1.65 (m.
1H), 1.15-130 (m, 1H)
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'HNMR Data {0 ppm)

Separvation
Stage

SFC {somer
Separation
Conditions

790 (br d, J=7.01 Hz, 1H), 7.62 (br t. /=727 Nz,
1H), 7.42-7.53 (m. 2H), 7.10 (br dd, J=4.80, 7.14
Hz, 2H), 7.00-7.06 (m, 11D, 6.97 (br 4, J=7.78 Hz,
1H), 5.48 (s, 2H). 3.30-3.43 (m, 2H), 2.76-2.91 (m,
3H), 2.61 (br dd, J=9.08, 11.68 Hz, 1H), 1.77-1.87
(m, 1), 1.65-1.74 (m, 1H), 1.52-1.62 {m, 1)

748 (br &, /=8.04 Hz, 2H), 7.38 (br d, J=8.04 Hz,
IH), 6.98 (br t, J=7.27 Hz. 1H), 6.86 (br t, J=7.40
Hz, HH), 6.75 (bt &, J=8.04 Hz, 1H), 5.44-5.54 (m,
2H), 3.41 (br d, J=8.82 Hz, 2¥1), 2.80-2.94 (m. 2H).
2.61-2.69 (ra, 1H), 1.86 (br 4d, J=3.76. 8.43 Hz
1H), 1.74-1.81 (m, 1H), 1.58-1.70 (m, {H), 1.14-
1.30 (m, 1H)

7.52 (br &, J=7.01 Hz, 1H), 7.45 (br d, J=7.79 Hz,
1H), 7.32 (br t, /=7.01 Hz, 1H), 7.22-7.28 (m, 1H),
6.96-7 13 (m, 3H), 6.79 (br d, J=6.73 Hz, 1H), 5.32
(s, 2H), 2.75-2.90 {m, 3H), 2.61 (br dd, J=9.08,
11.68 Hz, 1H), 1.77-1.87 (m, 1H), 1.67 (br dd,
J=376,9.21 Hz, 1H), 1.47-1.61 (m, 1H), 1.10-1.26
{m, 1H)

7.70 (br d. J=7.79 Hz. 2H). 7.43 (br 4. J=7.79 Hz,
tH), 7.34 (br d, J=8.04 Hz, 2F), 7.14 (br 4, J=7.79
iz, 1H), 7.08 (br t, J=7.14 Hz, 1H), 6.99-7.05 (m.
1H), 5.39 (s, 2H), 3.39 (br 4, J=9.60 Hz, 2H), 2.78-
2.91 (m, 3H). 2.63 (br dd, J=9.34, 11.68 Hz. 1H),
1.81 (br dd, J=3.89, 8.04 Hz, 1H), 1.66-1.76 (m,
1H), 1.52-1.64 (m, 11D, 1.12-1.26 (i, 11

740747 (m, 1), 7.23-7.37 (m. 41D, 7.17 (br d,
1=8.04 ¥z, 1¥1), 6.96-7.12 (m, 2H), 5.25-5.41 (m,
2H), 3.39 (br d, J=10.90 Hz, 2H). 2.77-2.89 (m,
2H), 2.62 (br dd, J=9.21, 11.81 Hz, 11), 1.78-1.88
(m, 1H), 1.54-1.75 (m, 2H), 1.12-1.23 (m, 1H)

7347746 (m. 3HY, 7.12-7.21 (m, 3H), 6.96-7.11 (m,
2H), 3.23-5.31 (m, 2H), 3.35-3.42 (m, 2H), 2.78-
2.90 (m, 3H), 2.57-2.68 (m, 1H), 1.79-1.88 (m, 1H).
1.66-1.77 (m, 1H), 1.53-1.64 (m, 1H). 1.11-1.24 (m,
1H)

WO 2019/079578
Ex. Freq.,
# Solvent
300MHz
372 d6-
DMSO
S00MHz
373 d6-
DMSO
S00MHz
374 d6-
DMSO
S00MHz
375 d6-
DMSO
S00MHz
376 d6-
DMSO
S0OMHz
377 d6-
DMSO
S00MHz
378 d6-
DMSO

743 (br d, 1=7.79 Hz, 131, 7.30-7.37 (m. 2H). 7.25
(s, 1H). 7.19 (br 4, J=7.79 Hz, 111, 6.99-7.12 (m.
3H), 5.24-536 (m. 2H). 3.39 (br 4, J=10.12 Hz
2H), 2.78-2.92 (m, 2H). 2.62 (br dd, J=9.08, 11.68
Hz, 1H), 1.79-1.89 (m, 1H), 1.70 (br d, }=3.63 Hz,
1H), 1.53-1.66 (m, 1H). 1.18 (brd. J=1038 Hz, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
7.52 (br d, }=8.30 Hz, 1H), 7.47-7.59 {m. 1H). 7.42
(br d, J=7.79 Hz. 1H), 7.25 (br 4. J=7.78 Hz, 2H).
sooMi, | 695718 (m, 3H), 5.25-5.40 (m, 2H), 340 (br d,
379 6. | J=1168 Hz 2H), 2.79-2.90 (n, 2H). 2.64 (br dd, B N
oMeo | 921 1135 He, 1H), 1.92 (br t. J=18.81 Hz, 3H),
: 1.82 (br dd. J=3.37, 9.08 Hz, 1H). 1.71 (br dd.
J=4.02,9.21 Hz, 1H), 1.60 (br s, 1H), 1.09-1.24 (m,
1H)
7.39-7.49 (m, 3H), 7.22 (br d. }=8.30 Hz, 2H). 7.15
| S00MHz | (brd, J=7.79 Hz, 1H), 6.97-7.10 (m, 2H), 5.23-5.34
380 d6- (m. 2H). 3.41 (br d, J=11.68 Hz, 2H), 2.78-2.91 (m, - -
DMSO | 2H), 2.59-2.69 (m, 1H), 1.79-1.86 (m, 1H). 1.68-
1.76 (m. 1H). 1.59-1.68 (m, 6H), 1.12-1.24 (m. 1H)
7.53 (br d, 1=7.78 Hz. 2H), 7.43 (br 4, J=7.53 Hz.
sooni, | HED: 7:27 (o d, J=7.79 Hz, 2H), 6.96-7.16 (m. 4H),
381 6. | 5:28-5.39 (m, 2H), 3.40 (br d, J=9.86 Hz, 2H). 2.76- B N
DMSo | 291 (m, 3H), 259268 (m, 1H), 1.83 (br dd,
R J3=3.76, 8.17 Hz, 1H), 1.70 (br dd, 7=4.41, 9.34 Hz,
{H). 1.51-1.62 (m, 1H). 1.11-1.25 (m, 1H)
8.37 (br d. J=4.41 Hz, 1H). 7.76 (br d, [=8.30 Hz,
sooME, | 210, 739747 (o, 1H). 721 (be d. J=8.04 Hz, 28,
187 o | 6:97-7.17 (. 3H). .33 (s, 2H). 3.40 (br d, 1=9.08 B .
oMso | FZ 2H). 278291 (m, 2H), 2.63 (br dd, =947,
111,29 He, 1H), 1.53-1.92 (m, 3H), 1.09-1.24 (m.
1H)
7.86-7.94 (m, 1H). 7.57-7.66 {m. 1H), 7.36-7.50 (m.
500MHz | 1H). 6.93-7.23 (m. SH). 5.41 (s, 2H), 2.72-2.93 (m.
383 d6- 3H), 2.57-2.66 (m, 1H), 1.81 (br dd. I=3.11, 4.93 - -
DMSO | He, 1H), 1.65-1.74 (m, 1H). 1.51-1.63 (m, 1H),
1.10-1.26 (m, 1H)
7.41 (brd, J=7.53 Hz, 1H), 7.13-7.20 (m, 3H), 6.96-
sooMi, | 708 (. 4H), 5.20-5.27 (m, 2H), 5.11 (s, 2H), 3.41
384 6. | (brd J=1220 Hz, 2H). 2.81-2.89 (m, 2H). 2.63 (br B N
oMeo | A J=9.08. 11.68 Ha, 1H). 1.79-1.88 (m, 1H), 1.72
: (br dd. 1=3.89. 8.56 Hz, 1H), 1.61 (br dd. 1=3.89,
10.90 Hz, 1H), 1.18 (br d, J=10.38 Hz, 1H)
7.71 (br d. =830 Hz, 2H). 7.44 (br d. [=7.78 Hz,
sooMT, | LD 738 (or d, J=8.04 Ha, 2H), 718 (br , 1=7.79
385 | 4o, | Hiz 1H),6.99-7.12 (m, 2H), 5.36-5.45 (m, 2H), 3.37 B B
oamso | (b o J=1168 Hz 2H). 2.71-2.89 (m. 2H). 1.76-
. 1.84 (m, 1H), 1.63-1.73 (m, 1H), 1.48-1.61 (m, 2H),
1.11-1.22 (m, 1H)
7.41 (br d, }=7.79 He, 1H), 6.96-7.16 {m. 5H). 7.16
500MHz | (br s, 1H), 5.15-5.29 (i, 2H). 3.40 (br d, J=11.42
386 d6- | Hz, 2H). 2.79-2.59 (m. 2H), 2.58-2.67 (m, 1H), 2.24 - -
DMSO | (s, 3H), 1.79-1.87 (m, 1H), 1.69 (br d, J=3.63 Hz,
tH). 1.54-1.65 (m, 1H). 1.13-1.22 (m, 1H)

xe]
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Hx.

Freq.,
Solvent

'HNMR Data {0 ppm)

Separvation
Stage

SFC {somer
Separation
Conditions

[
%
~3

S00MHz
d6-
DMB0

741 (brd, 1=7.53 Hz, 11y, 7.11-7.27 (m, 511), 6.97-
7.0 (im, 2H). 5.21-5.35 (o, 2H). 3.39 (br d, J=11.94
Hz, 2H). 2.79-2.89 (m, 2H), 2.62 (br dd, }=9.21,
11.55 Hz, 1), 1.78-1.8% (m. 1H), 1.71 (br dd,
F=3.63, 8.56 Hz, 1H). 1.54-1.65 (m, 1H), 1.08-1.23
(m, 1FD)

388

S00MHz
do-
DMSO

8.03 (s, 1H), 7.64-7.71 (mn, 1H), 7.46 (br d. J=7.79
Hz, 1H). 7.02-7.12 (m. 1H), 6.90-7.02 (m, 3H),
6.56-6.64 (m, 1H), 5.90 (br d. J=5.97 Hz, 2H), 4.32
(s, 3H), 3.40 (br d. J=10.90 Hz, 2H), 2.89-2.96 (m.
1H), 2.78-2.86 (m, 1H), 2.70 (br dd. J=8.69, 11.81
He, 1H), 1.74-1.82 (m, 1H), 1.64-1.70 (n, 1H),
1.50-1.60 (m, 1H), 1.11-1.26 (m, 1H)

389

500MHz
d6-
DMARO

7.40-7.45 (m, 1H), 7.24-7.32 (m., 1H), 7.16 (br 4.
3=7.79 Hz, 1H). 6.96-7.11 (. 3H), 5.26-5.33 (m.
1H), 3.37 (br d, J=1.56 Hz, 2H). 2.77-2.91 (m, 2H),
2.58-2.65 (m, 1H), 1.80-1.87 (m, 1H), 1.67-1.76 (mn,
{H), 1.52-1.64 (m, 11D, 1.09-1.24 (m, 1F])

390

S00MHzZ
do-
DMSO

7.33-7.45 (m, 2H), 7.16-7.30 (i, 2H). 7.00-7.11 (m,
7H), 6.95 (br s, 1H), 5.22-3.33 (m, 2H), 3.39 (br d,
F=11.16 Hz, 2H). 2.85 (br &, J=9.60 Hz, 2H), 2.63
(br dd, J=9.34, 11.68 Hz, 1H), 1.78-1.85 (m. 1TD),
1.71 (br d, J=3.63 Hz, 1H), 1.59 (br dd, }=2.47,
10.51 He, 1H), 1.12-1.24 (m, 1H)

391

500MHz
d6-
DMSO

753 (br t, }=7.91 Hz 1H), 7.43 (br d, J=7.53 Hz,
1H), 7.23 (br d. J=8.82 Hz, 1H), 7.18 (br 4, J=7.78
Hz, 1H), 6.99-7.12 (m, 2H), 6.94 (br d, I=7.78 Hz,
1H), 5.25-3.34 (m, 2H), 338 (br d, J=11.42 Hz,
7H), 2.80-2.91 (m, 2H), 2.63 (br dd, J=9.34, 11.68
Hz, 1H), 1.78-1.88 (m, 1H), 1.67-1.77 (m, 1H). 1.60
(br s, 1H), 1.12-1.24 (m, 1H)

392

S00MHz
do-
DMSO

7.92 (s. 1H). 7.84 (br d, }=7.53 Hz, IH), 7.49-7.59
(m. 2H). 7.44 (br 4, }=7.01 Hz 1H). 735 (br 4,
F=7.01 Hz, 1H), 7.04-7.16 (m, 3H). 5.47-5.57 (m,
2H). 3.38-3.46 (m, 2H), 2.85-2.96 (m. 2H), 2.69 (br
ad, J=9.08, 11.42 Hz, 1H), 1.81-1.90 (m, 1H), 1.77
(br dd. J=4.15, 8.82 Hz 1H). L.61-1.70 (m, 1),
1.18-1.29 (m, 1H)

S00MHz
d6-
DMB0

741 (br d, 1=7.53 Hz, 1), 7.29 (s, 11}, 7.20 (br d.
=753 He, 1H). 6.99-7.12 (. 4H), 5.17-5.25 (m.
2H), 3.80 (s, 3H), 3.40 (br d, J=9.86 Hz, 2H), 2.79-
2.91 (m, 2H). 2.62 (br dd. J=9.34, 11.68 Hz, 1H),
1.84 (brdd, 7=4.02, 8 17 Hz, 1H), 1.72 (bor d. 1=3.37
Hz, 1H), 1.53-1.66 (m, 2HD, 1.10-1.23 (m, 111)

xe]
(v
0
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'HNMR Data {0 ppm)

Separvation
Stage

SFC {somer
Separation
Conditions

813 (brd, J=130 Hz, 1H), 7.75 (br dd, J=1.17, 7.91
Hz, 1H), 7.46 (br 4, J=8.04 Hz. 1H). 7.00-7.14 (m.
3H), 6.85 (br d, J=8.04 Hz, 1), 5.33-5.44 (m, 2,
3.15-3.24 (m, 2H). 2.74-2.89 (m, 2H), 2.60 (br dd,
934, 11.42 Hz, 1H), 1.77-1.83 (m. 1H). 1.63-
1.73 (m, 11}, 1.46-1.57 (m, 1ED), 1.09-1.23 (m, 1H)

7.66-7.74 (m, 11, 7.42-7.45 (mn, 1H), 7.31-7.38 (mn,
1H), 7.00-7.16 (o, 3H), 6.79 (br d, I=8.30 Hz, 1H),
5.30 (s, 211), 3.14-3.27 (m, 2H), 2.73-2.91 (m, 2T,
2.60 (br dd, J=9.21, 11.81 Hz, 1H). 1.77-1.86 (m.
1H), 1.67-1.74 (m, 1H). 1.50-1.61 (m, 1H), 1.09-
1.20 (r, 1H)

7.54-7.58 (m, 1H), 7.44 (br d. }=7.27 Hz, 1H), 7.33
(br d. 7=8.04 Hz, 110), 6.98-7.14 (m. 3H), 6.71-6.77
(m. 1H), 5.20-5.27 (m, 1H), 5.18-528 (m. 1H).
3.10-3.23 (m, 2H), 2.75-2.85 (m, 2H), 2.58-2.64 (mn,
1H), 1.79-1.84 (rmn, 1H), 1.64-1.71 (m, 1H), 1.51-
1.58 (m, 1FD), 1.16 (br dd, J=5.04, 10.90 Hz, 1H)

8.11 (br d. }=2.08 Hz, 1H), 7.67-7.74 (m, 1H), 7.46
(br d, J=8.30 Hz, 1H), 7.07-7.15 (m. 2H), 7.04 (br
d. J=7.53 Hz 1H). 6.95 (bt d. J=8.56 Hz, 1H). 5.46
(s, 211, 3.17-3.26 (tn, 2F), 2.78-2.85 (m, 21, 2.37-
2,63 (m, 1H). 1.77-1.86 (o, 1H), 1.66-1.75 (m, 1H).
1.53-1.62 m. 1H). 1.14-1.22 (m, 1H)

7.69-7.76 (m. 2H), 7.50-7.56 (m. LH), 7.46 (d,
7=8.09 Hz, 2H), 7.11-7.19 (m, 1H), 6.95-7.07 (m,
2H). 591 (q, J=7.12 Hz, 1H), 3.43 (dd, J=3.73,
11.61 Hz, 1H), 3.27-3.31 (m, 1H), 2.95.3.08 (m,
7H), 2.87 (dd. J=8.91. 11.61 Hz, 1H), 1.96-2.00 (m,
2H), 1.95-2.01 (m. 1H), 1.86-1.94 (m, 1H), 1.69-
1.83 (m, 1H), 1.33-1.47 (m, 1H)

Mixture of diasteromers: 7.70-7.78 (m, 2H), 7.52
(d, =788 Hz, 1H), 7.45 (dd. J=6.32, 7.98 Hz, 2H),
715 (dt, J=1.24, 7.57 Hz, 1H)., 6.94-7.07 (m, 2H),
5.86-5.98 (m, 1H), 3.40-3.54 (m, 1H), 3.36 (s, 2H),
2.97-3.09 (m, 2H), 2.86 (ddd, }=8.91, 11.51, 16.27
Hz, 1H), 2.00 (dd, J=7.36, 8.19 Hz, 3H). 1.68-1 92
(m, 2H), 1.32-1.45 (m, 1H

WO 2019/079578
Ex. { Freq.,
# Solvent
500MHz
94 | a6
DMRO
S00MHz
395 dé-
DMSO
500MHz
396 | a6
DMSO
S00MHz
97 | a6
DMSO
108 | 400MHz
MeGD
399 | 400MHz
MeOD
400MHz
400 | g
DMSO

8.03 (br s, 3H), 7.79 (@ J=7.67 Hz, 11y, 7.72 (s.
1H), 7.55-7.62 (m, 1H). 7.47-7.54 (w. 2H). 7.11-
725 (m, 3H), 5.44 (s, 2H), 3.66 (br dd, F=3.01,
12,54 Hz, 1), 3.47 (br 4, J=2.90 Hz, 1H), 3.25-
3.34 (m. 1H), 3.21 (dd, J=8.50, 12.23 Hz, 1H), 2.98-
3.09 (m, 1HD, 1.95-2.03 (m, 1H), 1.79-1.90 (m, 1H).
1.53-1.71 (m, 2H)

xe]
v
O
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
8.77 (s. 2H), 7.39-7.45 (m. 1), 6.98 (ad, J=2.34. o
500MHz | 8.82 Hz, 1H). 6.85-6.93 (m, 1H), 5.50 (s, 2H), 3.90 (;E};‘;fﬂgat D,
494 dy- (td. J=3.60, 7.07 Hz, 11, 3.31-3.44 (m, 3H), 3.22- B 2270 1A W
MeOH | 3.29 (m, 1H), 3.06-3.15 (m, 1H), 3.03 (td. }=3.50, U"f o ?E‘A’
7.01 Hez, 1H), 1.77-1.93 (m, 2H) peak 1
742-747 (m, 1H), 7.31 (d, }=182 Hz, 1H), 7.18
(dd, 7=1.95, 8.43 Hz, 1H). 5.08 (s, 2H), 4.35-4.55
| 500MHz | (m, 1H), 3.75-3.81 (m, 2H), 3.71-3.75 (m, 2H), Chiralpak IC,
495 d- | 3.67-3.70 (. 2FD), 3.59-3.63 (m, 2H), 3.33 (br d, B 33% MeOH,
MeOH | J=12.46 Hz, 1H), 3.38 (s, 1H). 3.16-3.22 (m, 1H), peak 1
3.07-3.15 (m, 1H), 2.97 (dd. J=8.56. 12.46 Hz, 1H),
2.18-2.29 (m, 1), 1.89-2.01 (m, 1H)
S00M, | 877 (5. 2FD. 715719 (m. [H). 7.10-7.14 (m, 1H), Chiralpak 1D,
196 | g | 6:83-6.90 (m, 1K), 550 (s, 2H), 3.90 (id. J=3.44, s 25% IPA w/
oG | 714 Hz, 1H), 3.24-3.45 (m, 41, 3.11-3.18 (m, 1H), 0.2% DEA,
’ 2.99-3.05 (m, 1H), 1.79-1.95 (m. 2H) peak 2
7.45-7.50 (m, 1H), 7.20-7.24 (m, 1F1), 7.13-7.20 (m,
1H). 5.08 (s, 2H), 4.41-4.58 (i, 1H), 3.75-3.81 (m,
S00MHz | 2H), 3.70 (i, 7=4.57. 16.28 Hz, 4H), 3.60-3.66 (m. Chiralpak IC,
497 dy- 2H), 3.56 (dtd, J=1.95, 4.23, 12.42 Hz. 1H), 3.41- B 35% MeOH,
MeOH | 3.48 (m. 1H), 3.18-3.26 (m, 1H), 3.10-3.16 (m, 1H), peak 2
2.99 (dd, J=8.69, 12.59 Hz, 1H), 2.18-2.30 (m, 1),
1.89-2.02 (m, 1H)
897 (5. 2H), 7.50 (dd. J=7.59, 11.09 Hz, 1H), 7.13
| gooMEr, | (9% =736, 10.94 He, 1H), 5.93 (g J=7.19 Hz, Chiralpak AD-
498 | Pagso . | TED. 4.36-4.57 (m, 1H), 3.38-3.56 (m, 1H), 3.22 (bs 5 1 2500 1B A
o d, J=7.24 Hz, 1H), 2.94-3.00 (m, 1H), 2.88 (dd. ekl
J=8.76, 1234 Hz, 1H), 2.37-2.47 (m, 1H), 2.07-
214 (m, LH), 188 (d, J=7.16 Hz, 4H)
8.92-895 (m. IH), 8.53-8.56 (m. 1H), 8.35 (dd.
| J=2.10, 8.17 Hz, 1H), 8.01 (4, /=2.10 Hz, 1H), 7.60 _
499 f}(ﬁz?’ (d,J=8.17 Hz, 1H), 5.69 (s, 2H), 4.33-4.44 (m, 1H), a ?;“;‘i%i‘knff“
MSYT 3512370 (m. 1H), 3.14-3.19 (m, 1H), 2.81-2.91 (m, 2 £ 70 LER,
ds . - z , eak 1
¢ 1H), 2.51-2.55 (m, 1H), 2.37-2.47 (m, 1H), 2.02- P
2.09 (m, 1H), 1.62-1.76 (m, 1H).
7.45-7.54 (m, 1), 7.26-7.42 (mn, 1H), 5.01-5.18 (mn,
| G0OMHz | 2H), 4.35-4.54 (m, 2H), 4.22 (q, J=9.60 Hz, 2H),
300 | DMSBO -~ | 3.32-3.41 (m. 1H). 3.20-3.26 (m, 1H), 2.94-3.07 (m, - -
de 3H). 2.81 (dd. J=8.17, 12.59 Hz, 1H), 2.65-2.74 (m.
1H), 2.02-2.19 (m, 1HD). 1.77 (br 4. J=9.86 Hz, 1H)
7.37-7.62 (. 2H), 7.51 (dd., J=7.40, 11.13 Hz, 1H),
G00MHz | 7.32 (d, J=3.50 Hz, 1H), 5.37-5.43 (m, 2H), 4.36-
501 | DMSO -~ | 4.48 (m, 1H), 3.83 (s, 3H), 3.51 (br d, /=13.00 Hz. - -
ds 1H), 3.13-3.23 (m, 2H). 2.99-3.10 (m, 1H), 2.79-
2.84 (m. 1FD. 2.07-2.14 (m, 1H), 1.75-1.84 (m, 1)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
8.43 (br s, 2H). 7.44 (d, J=851 Hz, m) 741 (s,
600MHz | 1H), 7 14 (dd, J=2.06. 8.45 Hz, 2H), 4.98-5.07 (m, Chiralpak AD-
S0Z | DMSO - | 2H), 4.73-4.92 (m, 1H), 3.65-3.72 (m, 2H). 3.34 (br B H, 25% IPA,
de s, TH), 2.77-3.13 (o, 6H), 2.51-2.55 (m., 2H), 2.16- poak 1
2.24 (m, 1H), 1.81-1.90 (m. 1H)
U741 (4d, J=4.87, 8.68 Hz, 1H), 7.15 (dd, J=2.49,
9.19 Hz. 1H), 6.94 (ddd, J=2.53, 8.64, 10.08 Hz,
600MHz | | 467480 (m, 2H), 4.50-4.65 (0, 1H), 4.22- Chiralpak AD-
303 | pmso - | 33 2H), 394 Q. 75771 Ha, 2H), 3.39-3.57 (m, B H. 25% IPA,
i 1H). 3.23-3.39 (m, 1H), 2.96-3.10 (m. 1H). 2.88 peak 1
(dd../=8.99, 12.57 Hz, 1H), 2.52-2.55 (m, 1H), 2.29 v
{quin, J=7.69 Hz, 2H), 2.11-2.20 (m, 1H), 1.80-1.83
(m, 1H)
7.35-7.48 (i, 2H). 4.99-5.12 (m, 2H). 4.40-4.47 (.
0O, | D> 430-439 Gu, 1H), (390 (br d, J=13.23 Hz
504 | paiso . | T 3.15-3.30 (m, 4H). 2.94-3.04 (m, 2H), 290 (br B N
i 1, J=11.64 Hz, 1H). 2.69-2.84 (m. 2H), 2.04-2.16
(m, 1H). 1.91-2.03 (m. 1H), 1.71-1.89 (m, 1H),
1.54-1.67 (m, 2H)
7.40-7.52 (m, 3H), 6.92 (dd. J=5.14, 10.98 Hz, 1H),
GO0OMHz | 5.14-5.18 (m, 1H), 5.08-3.12 (m. 1H), 4.75 (s, 1H),
305 | DMSO ~ | 4.57 (s, 1H), 3.78-3.89 (m. 2H). 3.20-3.29 (m, 2H), - s
ds 2.93-3.03 (m, 2H), 2.75-2.83 (o, 2H), 2.37-2.46 (m.
1H), 1.92-2.11 (m, 2H). 1.70-1.79 (m, 1H)
7.45 (d. J=1.87 Hz, 1H), 7.20 (d. J=8.49 Hz. 1H),
| 60OMHz | 7.08 (dd, J=2.02, 8.49 Hz, 1H), 4.94-5.04 (m, 2H), Chiralpak AD-
306 | DMSO — | 4.33-4.48 (m, 1H), 3.28-3.38 (o, 1H), 2.96-3.13 (m, B H, 25% IPA,
ds 6H), 2.88 (s, 3H). 2.76-2.85 (m, 1H), 1.99-2.16 (m, peak 2
1H), 1.74-1.87 {m. 1H)
7.46 (dd, J=7.43, 11.17 Hz, 1H), 7.39 (1. J=8.84 Hz.
1H), 5.06-5.19 (m, 1H), 4.93 (br t,.J=18.33 Hz, 1H).
COOMTL, | 4-06-4.13 (m, TH), 3.80-3.95 (i, 2H), 3.49-3.60 (m,
507 | paiso . | VD 3.36-3.48 (n, 1H), 3.28-3.30 (m, 1H). 3.20- B N
P 3.28 (m, 2H), 3.17 (d, J=5.06 Hz, 1H), 2.88-3.03
6 (m, 2H). 2.73-2.83 (m, 1H), 2.42-2.48 (m, 1H).
2.00-2.16 (m, 1H), 1.92 (br s, 1H). 1.73-1.89 (m.
1H), 1.06-1.18 {m. 3H)
8.97 (s, 2H), 7.50 (dd, J=7.59, 11.09 Hz, 1H). 7.13
s00M, | @4 J=736, 1094 Ha, 1H), 593 (g, J':Tf',i‘)qﬁz, Chiralpak AD-
508 | pase | LD 436-4.57 (m, 1H), 3.38-3.56 (m. 1H). 3.22 (br B H. 25% IPA,
P d, J=7.24 Hz. 1H), 2.94-3.00 (m, 1H), 2.88 (dd, oeak 2
6 J=8.76, 12.34 Hz, 1H), 2.37-2.47 (. 1H), 2.07- pe
2.14 (m, 1H), 1.88 (d. J=7.16 Hz, 41D
6.73 (dd, J=2.26, 8.95 Hz, 1H). 6.56-6.64 (m, 1H).
COOMH, | 5:03-5.12 (m, 2H), 4.29-449 (m. 1H), 422 (g, SFC: Whelk-
509 | paiso . | /=038 Hz, 2H), 3.89 (s, 3H), 3.26 (s, 3H), 3.18 (br B 01, 25%
N d, J=12.53 Hz, 1H), 2.89-3.00 (m, 3H). 2.68-2.77 i methanol
6 (m, 1H), 2.07 (ddd. J=4.01, 8.91, 13.08 Hz, 1H). Peak 2
1.70-1.86 (. 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
7.47 (dd. J=7.47, 11.13 Hz, 1H). 7.35 (dd. /=736,
| 10,70 Hz, 1H), 4.99 (5. 2H), 4.33-4.445 (m, 1H),
510 g{izzglf 3.49.3 57 (m, 2H), 3.38-3 45 (m, 1H), 3.25-3 30 (m, B _
T TH), 2.91-3.04 (m, 2H). 2.78 (dd, J=8.64, 12.53 He,
TH), 2.06-2.14 (m. 1H), 1.71-1.87 (m, 5H), 1.57-
1.66 (m, 4H), 1.43-1.57 (m, 4H)
8.39 (d, J=1.32 Hz, 1H), 8.13 (dd. J=1.52, 2.61 Hz,
TH), 7.89 (d, J=2.57 Hz 1H), 7.46 (t, J=9.08 Hz,
GO0OMHz | EH), 7.42 (1, /=8.88 Hz, 1H), 5.04-3.14 (m. 2H),
SHU | DMSO -~ | 4.34-4.35 (m, 1H), 3.67-3.79 (m, 4H), 3.58-3.66 (m. - -
ds 4H), 3.23-3.28 (u. 1H), 2.96-3.05 (m, 2H), 2.80
(dd, J=8.06. 12.57 Hz. 1H), 2.07-2.15 (m, 1H),
1.74-1.92 (m, 2H)
7.46 (t, J=9.16 Hz, 1H), 739 (1, /=9.02 Hz, 1H),
4.95-5.07 (m, 2H), 4.36-4.44 (m, 1H), 4.18 (br 1.
. J=11.64 Hz, 1H), 3.83-3.97 (m, 1H). 3.63 (5. 2H),
513 gi:gg{f 3.13-3.26 (m, 3H), 2.93-3.05 (m, 2H), 2.73-2.89 (m, B N
N 2H), 2.68 (i, J=3.97. 10.94 Hz, 1H), 2.51-2.56 (m,
6 [H). 2.09 (br d, J=13.16 Hz, 1H), 1.89-1.98 (m.
1H), 1.74-1.89 (o, 2H). 1.60-1.70 (m. 1H). 1.40-
1.50 (m. 1H)
7.46 (dd, /=743, 11.02 He, 1H), 7.39 (dd. J=7.55,
1035 Hz 1H), 5.07-5.18 (m, 1H), 493 (dd.
| J=1495, 17.28 Hz, 1H), 4.33-4.48 (m, 1H), 4.09-
513 gﬁifg% 4.16 (br d. J=13.00 Hz. 1H). 3.82-3.93 (m, 2H), B N
. 3.53 (dt. /=237, 11.46 Hz 1H). 3.19-3.30 (m, 2H),
6 2.90-3.05 (m, 2H), 2.69-2.84 (m, 2H), 2.44-2.48 (m,
TH). 2.06-2.16 (m, 1H). 1.72-1.90 (m, 2H), 1.39-
1.52 (m, 2H), 0.85-0.97 (i, 3H)
7.20-7.26 (m. 2H). 6.95 (ddd, J=2.49, 8.74,9.87 Hz,
1H). 4.71-4.77 {m. 2H). 4.63-4.55 (m. 1H), 4.23- -
| 600MHz | 4.29 (m, ZH), 3.94 (1,J=7.71 Hz, 2H), 3.45-3.63 (m, Chiraton 1
St DMSO - | 1H), 3.39-3.45 (m, 1H), 3.14-3.35 (m, 1H), 2.98- B i—{:}(;?fa-‘jff;“’__'“:=
ds 312 (m, 1H), 2.93 (dd, J=9.19, 12.69 Hz, 11, [ wn&fim
2.28 {(quin, J=7.69 Hz, 2H), 2.08-2.23 (m, 1H), Pt <
1.79-1.89 (m, 1H)
7.69 (d, J=8.32 Hz, 2H), 7.48-7.65 (m, 7H), 5.67-
| 600MHz | 5.99 (m, 1H), 5.17-5.57 (n, 1H), 436-4.51 (m, 2H),
315 | DMSO - | 3.86 (br s, 1H), 3.49 (br d. J=11.99 Hz, 1H), 3.3%- - -
ds 3.44 (m. 1H). 2.90-3.03 (m, 2H). 2.67-2.84 (m. 1H)
2.12 (brs, 1H), 1.68-1.84 (m, 1H)
7.46 (dd, J=7.47, 11.13 Hz, 1H), 7.37 (dd, J=7.32,
10.74 Hz, 1H), 4.94-5.04 (m, 2H). 428 (or 4.
- 5—71( 2.85 Hz, 1};{;\,{‘3,’93 (brd :}:13.33 Hz, 1H), 321-
516 | pumso . | 29 (0, 2H),3.09 (brt, J=11.91 He, 1H), 2.93-3.03 y N
P (m, 2H), 2.78 (dt, J=8.41, 12.53 Hz, 1H), 2.59-2.65
6 (m, 1H), 2.07-2.14 (o0, 1H), 1.67-1.82 (m, 4H), 1.63
(br d, J=10.98 Hz, 2H), 1.10-1.18 (m, 1H), 0.90-
1.00 (m, 3H)

[}®)
o
)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgmﬁmn Separation
# Sobvent Stage N
Conditions
§.47 (d. J=5.76 Hz, 1H), 7.41 (dd, J=4.87, 8.68 Hz.
1H), 7.13 (dd. J=2.49, 926 Hz, 1H), 6.91 (ddd. SFO-
COOMIL, | T7257. 868, 10.08 Hy, 1H), 685 (4, J=5.84 Hz, Chialpak O
517 | paiso . | VH) 5.36 (s, 2H), 4.27-4.43 (m, 1H), 3.74 (s, 3H), 5 analytic
o d 3.37-3.48 (m, 2H), 2.98-3.06 (m, 1H), 2.91 (1dd, i coloman, 3%
6 J=417, 793, 1439 Hz, 1H), 2.80 (dd. J=8.64. isopropanol
12.46 Hz, 1H), 1.93-2.09 (m, 1H), 1.65-1.79 (m, Peak 1
1H)
7.46 (1, J=8.90 Hz, 1H), 7.40 (1, J=9.01 Hz, {H),
513 (dd, J=12.96, 17.56 Hz, 1H), 4.93 (br ¢
600MHz | J=16.66 Hz, 1H), 4.32-4.49 (m, 1H), 4.02-4.21 (m.
518 | DMSO - | 1H), 3.82-3.93 (m, 2H), 3.36-3.43 (m, 1H), 3.19- - -
de 3.28 (m, 3H), 2.90-3.06 (rn, 3H), 2.72-2.83 (m, 2H),
2.00-2.15 (m, IH), 1.79 (br s. 1H), 1.39-1.54 (m,
{H). 0.86-0.97 (m, 3H)
8.81-9.03 (m, 1H), 8.27-8.41 (m, 2H), 7.63-7.75 (m, Q\{h :fi(\
| 600MHz | 1H), 7.38-7.55 (m, 1H), 5.85-5.99 (m, 2H), 4.19- AN
519 | DMSO ~ | 451 (m, 3H), 2.83-2.95 (m, [H), 2.63-2.78 (m, 1H), B pualyuoal
de | 1.94-2.14 (m, IH), 1.69-1.86 (m, 1H), 1.41-1.58 (m, CORBTR, 207
1H) ssupsopa’nal
8.63 (br s, 2H), 7.22-7.35 (m, 2H), 7.11-7.22 (m,
600MHz | 2H). 4.74-4.85 (m, 2H), 4.28 (t, J=7.63 Hz, 1H).
520 1 DMSO - | 3.94 (brt, J=7.71 He, 1H), 3.43-3.78 (1, 6H), 3.04- - -
ds 3.20 (m, 1H), 2.38-2.59 (m, 3H), 2.21-2.32 (m, 1H),
1.81-1.98 (m, 1H)
7.34-751 (m, 4H), 7.24 (br s, 1H), 4.91-5.16 (m.
3H), 4.66 (br dd, J=2.65. 17.20 Hz, 1H). 4.32-4.43
600MHz | (m, 1H), 3.84-3.90 (m, 1H), 3.17 (d, J=4.13 Hz,
321 | DMSO - | 1H), 2.93-3.05 (m. 2H), 2.61-2.74 (m, 1H), 2.07- - -
de 222 (m, 1H), 1.74-189 (m, 2H), 1.64 (br 4,
J=12.77 Hz, 2H), 1.42-1.57 (m, 2H), 1.26-1.38 (m,
2H)
748 (dd. J=7 51, 10.7% Hz, 1H), 7.33-7.43 (m, 1H),
7.04 (d, J=2.73 Hz, 2H), 7.04 (m, 1H). 5.20-5.38
s00MHy | U 1ED, 4.90-5.05 (. 2H), 4 75-4.87 (rm. 1H), 468
| Dso - | (dd.J=6.85. 15.88 He, 1H), 3.67 (d. J=8.25, 13.04
522 Hz, TH), 3.38-3.52 (m, 1H). 3.26 (br d. J=5.22 Hz, - -
de 1H), 3.09-3.23 (. 3H), 2.88-3.05 (m, 1H), 2.79-
2.86 (m, LH), 2.57-2.70 (m, 1), 2.51-2.57 (m., 1H).
2.31-2.47 (m, 2H), 1.95-2.11 (o, 1H). 1.71-1.87 (m.
1H).
7.44-7.63 (m, LH), 7.32-7.40 (m, 1H), 4.96-5.13 (m,
2H), 4.24-4.50 {(m, 1H), 3.41 (brs. [H), 3.21 (br s,
0O, | LEDs 2:96-3.03 (m, 2H). 2.33-2.46 (m. 2H). 2.17-
523 | pumso . | 232 (u TH). 2,10 (br d, J~10.20 Hz, 1H), 188 (br N B
i d.J=6.85 Hz, 1H), 1.77 (br d, J=8.49 Hz, 1H), 1.67
(br d, J=9.81 Hez, 1H). 1.62 (br s, 1H), 1.56 (br s,
2H), 1.43-1.53 {m, 1H), 1.30-1.42 (m, 3H), 1.21-
1.30 (m, 2H). 1.07-1.21 (m, 2H), 0.90-1.06 (m, 1H).

263
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgmﬁmn Separation
# Sobvent Stage N
Conditions
8.47 (d, J=5.84 Hz, 1H), 7.23 (d, J=9.56 Hz, 1H). SRC
OO, | 718721 (m, 1H), 6.83-6.89 (m, 2H), 5.32-5.40 (m, Chitalpak OD
594 l:}MSO T 2H), 4374 44 (m, 1H), 4.28-4.35 (m, 1H), 3.75 (5, B analytical '
i 3H), 3.45-3.54 (m, 2H), 3.03-3.10 (u, 1H), 2.83 column, 15%
(dd, J=8.68, 12.50 Hz, 1H). 2.03-2.10 (m, 1H), isopropanad
1.65-1.80 (m, 1H) peak 2
7.36-7.49 (m. 2H), 5.09-5.19 (m, 2H), 4.93-5.05 (m,
y | 2H), 4.36-4.44 (m, 1H), 3.61 (1d, /=8.79, 13.18 Hz,
595 ;‘f‘fﬁg{’ tH). 3.37-3.49 (m. 1H), 3.24-3.30 (m, 1H), 3.10- B ~
T 3.24 (m, 3H), 3.07 (s, 3H). 2.93-3.05 (m, 3H), 2.74-
6 2.83 (m, 3H), 2.18-2.34 (i, 1H), 2.05-2.15 (i, 1H).
1.73-1.91 (m, 1H)
7.45-7.58 (m, 2H). 5.02-5.14 (m., 2H), 4.40-4.49 (m,
- EH} 433-440 (. 1H), 336351 (m. 1H), 3.22-
526 | pMSO . | 329 (. 3H) 3,17 (s, TH), 2.93-3.12 (m, 4H), 2.77 N B}
y (ddd. J=4.17, 831, 12.59 Hz, 1H). 2.34-2.47 (m,
¢ 2H), 2.08-2.17 (m, 1H), 1.74-1.92 (m, 1H), 1.06 (br
d, J=8.33 Hz, 2H), 0.94-1.02 (m. 2H)
7.36-7.51 (m, 2H), 4.95-5.24 (in, 2H), 4.71-4.86 (m,
1H), 4.45-4.54 (m, 1H), 4.32-4.38 (m, 1H), 3.45-
GO0OMHz | 3.55 (m, 1H), 3.35-3.44 (. 2H), 3.24-3.31 (m, 2H),
327 | DMSO -~ | 3.00-3.22 (m, 2H), 2.92-3.04 (m, 2H), 2.73-2.81 (m, - s
ds TH). 2.23-2.39 (m. 2H). 2.04-2.15 (m, 1H), 1.65-
1.92 (m, 3H). 1.25 (1, J=7.05 Hz, 2H). 1.05 (br t.
J=6.77 Hz, 1H)
7.46-7.54 (m, 2H). 5.00-5.15 (m. 2H). 4.68-4.86 (m.
600MHz | TH). 4.23 (s, 1H), 3.91-4.00 (m, 1H), 3.75 (br ¢
528 | DMSO ~ | J=5.29 Hz, 1H), 3.57-3.68 (m, 3H), 3.20-3.26 (m, - -
ds 2H), 2.95-3.06 (m, 2H), 2.51-2.65 (m, 1H). 2.15-
2.22 (o, 1H), 1.82-1.92 (m. 1H)
7.46 (dd, J=7.51, 11.09 Hz, 1H). 7.38 (dd, /=7.32.
10.74 Hz, 1H), 4.95-5.08 (m. 2H). 4.28-4.38 (m,
y | 1H), 3.99 (br d, J=13.31 Hz 1H), 3.46-3.55 (m,
579 3(3325?’ 2H), 3.24-3.30 (. 4H), 3.11-3.23 (m, 1H), 2.93- B B
o 3.10 (m, 2H). 2.68-2.82 (m, 3H), 2.11 (ddd, /=4.48,
6 8.31, 12.59 Hz 1H), 1.89 (quin, J=6.79 Hz, 2H).
1.68-1.82 (m. 5H). 1.64 (dt, J=3.43. 12.26 Hz. 1H),
1.35-1.45 (m, 1H)
7.40-7.48 (m, 1H). 7.31-7.40 (m. 1H). 4.94-5.09 (m.
| 2H), 3.73-3.91 (m, 2H), 3.42-3.57 (m, 1H), 3.08-
530 gﬁ;’gli 3.22 (m, 3H). 2.97-3.05 (m, 3H). 2.79 (it, J=8.44, B _
i 12.15 Hz 2H). 2.33-2.48 (m, 1H). 2.01-2.16 (m,
1H), 1.86-1.98 (. 1H), 1.68-1.84 (m, 2H), 1.58-
1.66 (m, 1H)
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SFC {somer
Separation
Conditions

Ex. Freq.,
# Solvent

Separvation

'HNMR Data (5 ppm) Stage

746 (t, J=9.14 Hz. 1H), 741 (t, /=898 fz, 1),
C0OML, | -00-3.12 (n, 2H), 435-4.46 (m. 1H). 382 (br s,
531 | paso . | HEDs 349 - 3.82 (m, 7H), 3.23-330 (m, 1H), 2.94- B ~

. 3,11 (m, 2H), 2.79 (dd, J=8.06, 12.57 Hz, 1H), 2.06-
2.17 (m, 1H), 2.00 (br s, 1H). 1.73-1.92 (m. 2H),
0.71-0.80 (m, 410)

746 (dd, J=7.47. 11.13 Hz, 11, 7.37 (dd, J=7.40,
10.74 Hz, 1H), 7.30 (br d. J=5.37 Hz, 1H). 6.82 (br
soomey | & 1D 49}3’_06(@1,{ 2H). 4.31-4.45 (. 1H), 4.22-
s - | 430 (. 1), 3.97 (br d, J=13.16 Hz, 1H), 3.10- B ~

; 3.22 G, 2H), 2.91-3.09 (m, 3H), 2.66-2.82 (o, 2H).

Gs 2.35.2.47 (m, 1HD), 2.00-2.16 (mn, 171), 1.77-1.85 (m,
23, 1.71-1.77 (rm, 1H), 1.56-1.68 (m, 1H), 1.36-
1.44 (m, 11D

j
2
o]

7.36 (t, J=9.19 Hz, 1H), 6.93 (5. 1H). 6.89 (s. 1H).
. 6.80 (dt. J=7.32, 10.20 Hz, 1H), 4.27-4.45 (m, 1H),
gi:gg{f 3.63-3.75 (m, 2H), 3.59 (br d, J=11.83 Hz, 1H), i ~
e 3.11-3.25 (m, 1H), 2.98-2.74-2.92 (m, 3H), 1.90-

6 2.05 (m,1H), 1.58-1.72 (m, 2H). 1.44 (&, J=7.08 Hz
3H), 1.36 (d, J=7.24 Hz, 3H)

W
Lad
L2

777 (or dd. J=4 44, 7.32 Hz. 1H). 7.46 (dd. J=7 43,
11.09 Hz 1H). 7.37 (dd, J=7.36, 10.70 Hz, 1H),
00N, | 494307 (i, 2H), 4.32-4.44 (m, 1H), 4.24-4.31 (m,
534 | paso . | 1D, 398 (br 4, J=13.23 Hz, 1H), 326 (br 5, 1H), 3 ~
o 3.09-3.21 (m. 1H), 2.92-3.07 (m, 2H), 2.66-2.81 (mn,

§ IH), 2.58 (d. J=4.39 Hz, 3H), 2.32-2.47 (m, 2F),
2.10 (br dd, J=3.54, 13.20 Hz, 1H). 1.57-1.86 (m,
4H), 1.33-1.46 (m, 1H)

732749 (m, 2H), 4.89-5.05 (m, 2H).
GOOMHZ | 4.34-4.45 (m. 1H). 3.69-3.83 (. 2H), 3.16-3.27 (nn,
DMSO -~ | 1H), 2.95-3.12 (m. 4H), 2.72-2.88 (m. 1H), 1.98- - -

ds 2.16 (m, 2F), 1.86 (br d, J=1.71 Hz, 4H). 1.70-1.84
(m, 3H). 1.40-1.59 (m, 2H)

=
(ad
N

7.46 (dd, J=7.47, 11.13 Hz, 1H), 7.38 (dd, J=7.36,
10.70 Hz, 1H), 4.95-5.08 (m, 2H), 4.35-4.44 (m.
600MHz | 3H), 3.98 (br d. J=13.31 Hz, 1H), 3.49 (br s, 2H),
536 | DMSO ~ | 3.38-3.45 (m, 3H), 3.16-3.28 (m, 2H), 2.91-3.04 (m, - -
de 3H), 2.71-2.83 (o, 2H), 1.97-2.15 (m, 1H), 1.73-
1.91 (m, 1H), 1.57-1.70 (m, 4H), 151 (br 5, 2H),
1.36-1.46 (m, 3H)

746 (dd, J=7.43. 11.09 Hz, 1H), 7.38 (dd, J=7.40,
10.74 Hz, 1H), 4.95-5.08 (m, 2H), 4.28-4.39 (m,
COOMTL, | LD 3.99 (br d, J=13 39 Ha, 1H), 3.52 (br 1, J=5.99
537 | pngso | Bz 2H), 337-344 (m, 2H), 3.25-330 (m, 1H), B ~
U 3.13-3.25 (m, 2H), 2.94-3.05 (m, 2H). 2.85-2.93 (m.
Gs 1H), 2.70-2.85 (m, 2HD), 2.11 (ddd, J=4.44, 8.19,
12.51 Hz 1H). 1.74-1.84 (m, 2H). 1.63-1.72 (m,
SH). 1.58 (quin, J=5.90 He, 2H), 1.40-1.53 (m. SH)

3]
N
W
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
7.47 (dd. J=7.43, 11.17 Hz, 1H). 7.31 (dd. J=7.28,
- }(2.76 Hz, 1H), 5.03 (br s, 2H), 4.31-4.46 (m, 2H),
538 | pumso . | 335-3.71 (m, 4H),3.34-3.42 (m, 4H), 3.21-3.28 (m, B _
i 3H), 3.04-3.20 (m, 2H), 2.92-3.03 (m, 2H), 2.69-
2.81 (m, 1H), 2.26-2.40 (m. 2H), 1.99-2.14 (m, 1H),
1.70-1.86 (m, 1H)
746 (dd, J=7.47, 11.13 Hz, 1H), 7.38 (dd, J=7.40,
10.74 Hz, 1H), 5.01 (dq, J=9.61, 17.43 Hz, 2H),
4.43 (ud, J=4.02, 7.61 Hz, 1H). 4.31-4.38 (m, 1H),
600MHz | 4.29 (br s, 1H). 3.98 (br d, J=13.23 Hz, 1H). 3.83-
539 | DMSO - | 3.92 (m, 1H), 3.15-3.29 (tm, 2H), 2.92-3.04 (i, 4H), - -
de 2.73-2.81 (m, 2H), 2.51-2.62 (m, 1H), 2.06-2.15 (m,
TH), 1.71-1.88 (m, 4H), 1.59-1.71 (m, 4H), 1.39 (br
s, ZH), 1.09-1.17 (m. 1H), 0.90 (br d, J=6.38 Hz,
2H). 0.85 (br d. J=6.46 Hz. 2H)
746 (1. J=9.12 Hz, 1H). 7.40 (1. J=9.00 Hz, 1H),
| GUOMHz | 5.00-5.11 (m, 2H), 433~ 444 (m, 1H), 3.51-3.63
340 | DMSO ~ | (m, 3H). 3.43-3.49 (m. 3H), 3.23-3.30 (m, 1H), . -
ds 2.94-3.06 (m, 2H), 2.79 (dd, J=8.06, 12.57 Hz, 1H),
2.02-2.17 (m. 4H), 1.75-1.93 (m, 2H)
747 (1. J=9.15 Hz, 1H), 7.30-7.41 (m. 1H), 4.99-
5.17 (m, 2H), 4.30-4.44 (m, 1H). 4.06-4.15 (. 1H),
600MHz | 3.85-3.93 (m, 1H), 3.71-3.79 (m, 1H), 3.45-3.64 (m.
541 | DMSO - | 2H), 3.35-3.42(m, 1H), 3.17 @, J=4.98 Hz 1H). - -
ds 3.05-3.13 (m. 1H), 2.93-3.04 (m, 2H), 2.69-2.80 (m,
TH), 2.30-2.47 (ro, 2H), 2.02-2.13 (m, 2H), 1.91-
1.96 (m, 1H), 1.74-1.90 (m, 4H), 1.46-1.54 (m, 1H)
746 (dd, J=7.47, 11.13 Hz, 1H), 7.38 (dd, J=7.32,
10.74 Hz, 1H), 4.95-5.07 (m, 2H). 4.67 (spt, J=6.76
Hz, 1H), 4.29-4.37 (m, 1H), 4.25 (td, /=3.24, 6.52
G00MHz | Hz, 1H), 3.99 (br d./=13.47 Hz, 1H), 3.17-3.35 (m,
342 1 DMSO = | 1H), 2.92-3.05 (m, 3H), 2.86 (5, 2H), 2.69-2.83 (m, - -
ds 2H), 2.66 (s, TH), 2.06-2.16 (m, 1H), 1.74-1.91 (m,
3H), 1.59-1.70 (m. 3H), 1.35-1.47 (m, 1H), 1.16
(dd, J=2.57, 631 Hz, 3H), 1.02 (dd. J=3.58, 6.62
Hz. 3H)
7.47-7.55 (m, 1H), 7.26-7.23 (i, 1H), 5.06-5.14 (m,
600MHgz | ZF), 438456 (m, 2H). 4.11-4.27 (m, 1H), 3436'
543 | paiso . | 346 (. 1H), 3.11-3.28 (m. 3H), 2.93-3.09 (m, 2H), B B
i 2.79 (brs, 1H), 1.99-2.16 (m, 2H), 1.74 (br . J=9.42
6 Hz. 1H). 0.98 (d. /=6.54 Hz, 3H), 0.83 (dd, ./=2.34.
6.62 Hz. 3H)
6.80-6.88 (m, 1H), 6.56-6.63 (m., 1H), 5.03-5. 14 (m,
) 600MHz | 2H). 4.38-4.53 (m, 1H), 4.30-4.37 (m, 1H). 4.23 (q.
344 | DMSO - | J=9.52 Hz, 2H). 3.73-3.77 (m, 3H), 3.24 (s, 3H), B
ds 2.92-3.04 (m, 3H), 2.72-2.82 (m, 1H), 2.03-2.13 (m,
1H). 1.73-1.90 (m, 1H)
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. SFC {somer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Solvent Stage Conditions
6.83 (dd, J=2.18, 9.42 Hz, 1H). 6.61 (dd, /=2.18.
C0OMT, | 1199 Ha 1H), 496-5.07 (m, 2H), 4.34-4.44(m. 8
545 | pamso . | LD. 380 (s. 3H). 3.63-3.70 (. 2H). 3.59 (br d, B Chiraipak
d J=4.83 Hz, 4H), 3.40-3.52 (m, 3H), 3.22-3.28 (m, 35% }’{\,!hai’iss
TH), 2.94-3.11 (m, 2H), 2.77 (dd. J=8.49, 12.53 Hz, Peak |
tH), 2.02-2.19 (m, 1H). 1.75-1.84 (m, 1)
6.74 (dd, J=2.26. 8.95 Hz, 1H), 6.57 (dd, J=2.22,
COOME, | 1218 Ha TH). 4.94-5.02 (m, 2H), 4.35-4.43 (m, SFC
546 | paiso . | . 3.89 (s, 3H), 3.61-3.70 (m, 2H). 3.59 (br s, B Cliraipak IC,
e 3H), 3.36-3.53 (m, 3H). 3.16-3.28 (m. 2H), 2.92- 5% methanol
6 3.02(m, 2H), 2.74(dd. J=8.17, 12.46 Hz, 1H). 1.98- Feak 2
2.14 (m, 1H), 1.74-1.86 (m, 1H)
7.35 (dd, J=7.53, 10.64 He, 1H), 7.01 (dd, J=6.88,
500 10.25 Hz, 1H), 5.38 (1, J=10.12 Hz, 1H), 4.34-4.52 SC: Regis
| wm, |9 1ED,3.59-3.69 (u, 1H). 355 (1. J=7.40, 9.67 WhellD.
547 METHA | H2 1H).3.41-3.51 (n, 2H). 3.05-3.22 (m. 2H), 2.94 B 0% ﬁJA’
NOL.da | (dd /=882, 1246 Hz, 1H), 2.79-287 (m. 1H), J?’;aki :
<1 2.61-2.70 (m, 1H), 2.37-2.48 (m, 1H), 2.18-2.30 (m, e
{H). £.91-2.03 (m, 1H), 0.80-0.94 (m, 4H)
son | 739 (dd, J=7.27. 10.64 Ha, 1H), 6.69 (dd, J=7.01,
Mt | 986 Hz IH). 521 (/=999 Hy, 1H), 4.27-4.46 (n, SC: Chiralpak
548 | cppog | 2 4.04-4.16 (n. 2H), 3.48-3.70 (m, 6H), 3.14- . IC, 20%
OFORM- 3.24(m, 1H), 2.96-3.11 (m, ZH), 2.53-2.63 (m, Hﬂ, methanol,
4 t (gd, J=9.54, 13.43 Hz, 1H), 2.18-2.26 (m, | Peak 1
1.92-2 08 (m, 2}1’) 1.69-1.91 (m. 3H)
7.36 (dd. J=7.27, 10.64 Hz, 1H). 7.02 (dd, J=7.01,
10.38 Hz, 1H), 539 (t, J=10.12 Hz, 1H), 435-4.33
SO0 | (m, 1H), 3.64 (dt, J=1.04, 9.73 Hz, 1H), 3.50-3.60 5C: Regis
540 | MHz | (m, 2H), 3.41 (br dd, J=5.19, 7.27 Hz, 1H), 3.11- B Whelk-O,
METHA | 3.21 (m, 2H), 2.93 (dd. /=8.56, 12.46 Hz, 1H), 30% IPA,
NOL-d4 | 2.79-2.87 (m, LH), 2.57-2.67 (m, UH), 2.42 (gd, Peak 2
J=9.87, 12.94 Hz, 1H), 2.17-2.30 (m, 1H), 1.94-
2.04 (m, 1H), 0.78-0.94 (m, 4H)
7.39 (dd, J=7.40, 10.51 Hz, 1H), 6.69 (dd, /=675,
500 | 9.86 Hz, 1H), 5.19 (£, J=9.86 Hz, 1H), 4.35-4.47 (m. SC: Chiralpak
_ MHz, | 2H), 4.62-4.19 (m, 2H), 3.40-3.71 (m. 6H), 3.16- e 200
530 | CHLOR | 3.38 (m, 2H), 2.89 (dd, J=8.69, 12.59 Hz, B " /01
OFORM- | 1H), 2.38 (dddd, /=130, 7.72. 9.34, 13.30 Hz, 1F), mfji li_“; *
d 2.40 (gd. J=9.68, 13.27 Hz, 1H), 2.16-2.32 (m, 1H), &
1.90-2.04 (m, 2H), 1.72-1.90 (m, 3H)
600 | 7.46-7.36 (m, 2H). 7.38-7.45 (m, 1H), 5.56 (s. 2H),
557 | MHz | 432-4.50 (m, 1H), 3.37-3.51 (m, 2H), 3.04-3 12 (m,
DMSO- | 1H), 2.94-3.04 (m, 1H), 2.80-2.90 (m, 1H), 2.07- i i
de 2.17 (m, 1H), 1.73-1.85 (m, 1H)
soo | 706714 (m. 1H), 6.80-6.91 (m. IH). 5.76 (s, 2H), .
; MHz, 4.54-4.77 (m, 1H), 3.66-3.79 (m, 1H), 3.52-3.61 (m, Regis Whelk-
332 METHA | )L 341352 (m, 1H), 332 (1, J~1.62 Hz, 3H), B Oss, 25%
NOL.d, | 3-13-3.24(m. 1H).3.07-3.15 (n, 1H), 222-2.34 (m, MeOH, peak 2
- 1H), 1.93-2.09 (m, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
600 | 7.46-7.63 (m, 2H). 5.68-3.79 (m, 1), 4.32-4 32 (m.
553 | MHz | 1H), 3.37-3.47 (m, 2H), 2.98-3.11 (m, 2H), 2.79-
DMSO- | 2.88 (m, 1H), 2.62-2.69 (m, 3H), 2.07-2.17 (m, 1H),
de 1.75-1.85 (m, 1H)
500 | 7.54-7.67 (m, 210, 7.43-7.53 (mn, 11y, 521 (s, 2FD). Chiralpak AD-
554 | MHz | 4.10-4.57 (m, 3H), 3.52-3.62 (mn, 1H). 3.39-3.47 (m, . H, 15%
METHA | 1H), 3.35 (s, 3H), 3.13 (m, 2H), 2.92-3.06 (m. 1H), MeOH/DEA,
NOL-ds | 2.12-2.28 (i, 1H), 1.86-2.03 (m, 1H) peak |
) $81 (s, 2H), 8.16 (t, /=234 Hz 1H). 7.58 (dd. . .
W00 g 50, 5.43 Hz, Lé), 5.54 (s, 2H), 4..)36-4.56 (. Chiralpak IC,
555 | Milz, 1H), 3.68-3.79 (m, 1H), 3.58-3.68 (m, 1H), 3.10- F 407 MeOH
METHA , 2002 /7 U, i), 3.00-2.00 (m, 1h), 3. 19 with 0.2%
NOLA, | 325 (0, 2H), 2.96-3.10 m, 1H), 2.10-2.27 (m, 1H), DEA. poak 2
' 1.81-1.97 (m, 1F) ©5. peas <
898 (d. J=1.79 Hz, 1H), 8.29-8 34 (., 11, 7.33 (d.
600 | J=8.235 Hz, 1H). 7.01-7.06 (m, {H), 697 (d, L Collulose.
556 | MHz | J=10.59, 2.18 Hz. 1H). 5.57 (s, 2 H), 4.32-4.40 (m, 5 RS
DMSO- | § H). 3.36-3.51 (m, 2H), 3.31 (s, 3H), 2.98-3.09 (m, i MeOH, poak 2
de 1H), 2.86-2.95 (m, 1H), 2.80 (dd, J=12.46, 8.49 Hz, : :
1H), 2.01-2.09 (m. 1H). 1.68-1.76 (m, 1H)
500 | 7.21-7.40 (m. 1Hy. 7.07-7.17 (ra. 1H), 6.81-6.93 (1n, S
557 | MHz, | 1H), 5.83-5.96 (m, 2H), 4.63-4.80 (m, 1H), 3.73- 5 Rfe)gf’;‘?gi%”
METHA | 3.86 (n, 1H), 3.54-3.72 (m, 2H), 3.12-3.25 (m, 2H), MoOH pea/ﬁ;?
NOL-ds | 2.24-2.36 (m. 1H). 1.98-2.10 (m, {H) G, prak 4
son | 7-00-7.08 (m, TH), 6 74-6.84 (i, TH), 5.19 (5, 2H),
) i 4.38-4.56 (m, 1H), 4.06-4.28 (m. 3H), 3.48-3.58 (m. Regis Whelk-
558 MFTE‘{ | 1HD.3.38-3.46 (m, 1H), 3.33 (s, 3H), 3.14-3.20 (m, ¥ Oss, 15%
NOLd, | 1T 2.88-3.02 (n, 1H), 2.14-2.27 (m. [H). 188- MeOH, peak 1
2.00 (m. 1H)
1739730 (m, 1H), 7.22-7.34 (m, 1H), 7.09-7.23 (m. i
) 1*;;1” 1H), 5.10 (5, 2H), 4.11-4.53 (m, 3H), 3.44-3.55 (m, (’hlgaﬁﬁm"
559 METQ,& 1H), 3.34-3.41 (m. 17). 3.34 (s, 3H), 3.05-3.16 (m, F MOIBEA
NOL- d‘; 2H), 2.87-2.98 @, 1H), 2.12-2.25 (m, 1H), 1.82- : Cpea;{l o
: 2.00 (o, 1H)
600 | 7.42-7.68 (m, 3H), 5.84-3.98 (i, 2H). 4.30-4.51 (u.
sqo | MHz | 1HD), 3.34-3.49 (m, 2H), 3.04-3.13 (m, 1H), 2.93-
DMSO- | 3.02 (m, 1H), 2.79-2.90 (ra, 1H), 2.08-2.18 (m, 1H),
de 1.73-1.86 (m, 1F)
son | 743754 (m, TH), 7.16-7.27 (m, 1H), 6.94-7.04 (m, ‘ _
wiit, | 1D, 575 (5. 2H). 4.54-4.74 (m, 1), 3.66-3.75 (i, Chiralpak AZ-
361 METHA | L 351339 Gu, 1H), 3.43-3.49 (mn, 1H), 3.28- B H, 30%
NOL. di 3.36 (m, 3H), 3.06-3.24 (m, 2H), 2.22-2.39 (m, 1H), MeOH. peak 2
1.96-2.14 (m, 1H)
oo | B929.00 (m. T¥), 8.26-8.35 (m, 1H), 7.44-7.57 (m,
, 2y, 7.32-7.42 (m, 1H), 5.55 (5. 2H), 4.29-4.48 (m,
562 le‘gég {H), 3.38-3.47 (m, 2H), 3.31 {s. 3H). 2.99-3.09 (m, . .
Yo | D). 2.892.98 (m, 1H), 275284 (. 1H), 2.00-
a5 211 (ra, 1H), 1.63-1.7% (m, 1H)
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
oo | 764 (s 1H), 756 (d J=8.33 Hz 1H), 7.40 (dd
* | J=833, 1.25 Hz, 1H), 5.06-3.15 (m. 2H). 4.38-4.46 Chiralpak IC,
563 ng@ (., 1H), 3.39-3.41 (m, 2H), 3.07-3.15 (m, 4H), 2.99 B 15% MeOH,
h 4| G TH), 290 (s, 3H). 2.84 (dd, J=12.69, 8.17 He, poak 1
TH), 2.01-2.17 (m, 1H), 1.74-1.85 (m, 1H)
600 | 7.47-7.52 (m, 1H), 7.42-7.46 (m, 1H). 6.07-6.14 (m.
sga | MHz, | 1H), 5.34 (s, 2H), 4.31-4 55 (m, 1H), 3.40-3.51 (m, ) )
DMSO- | 2H), 2.98-3.12 (m, 2H), 2.79-2.89 (m., 1H), 2.36 s,
de 3H). 2.07-2.18 (m, 1H). 1.75-1.85 (m, 1H)
600 | 7.02-7.09 (m, 1H), 6.90-6.98 (m, 1H). 4.94-5.05 (m. Phenomenes
sg5 | MHz, | 2H), 431-4.49 (m, [H), 3.32 (s, 2H), 3.12 (s, 3H), B CEL 2. 259
DMSO- | 2.93-3.07 (m, 2H), 2.88 (s, 3H), 2.75-2.82 (m, 1H), MeOH. coak 1
de 2.04-2.18 (m, 1), 1.77-1.83 (1, 11D VG, peak
oo | 735744 (m, 1H), 7.07-7.13 (m, 1H), 6.84-6.95 (m,
: 1H), 4.90-5.04 (m, 2H), 431-449 (m, 1H), 3.24- Phenomenex
366 Dpf;f;% 3.25 (m, 2H), 3.12 (s, 3H). 2.93-3.03 (m, 2H), 2.89 B CEL 2. 25%
Yo | (6.3H), 2.72-2.81 (m, 1H), 2.03-2.17 (i, 1H), 1.73- MeOH. peak 1
6 1.86 (m, 1H)
con | 749-7.54(m, TH), 7.40-7.46 (m, 1H), 6.77-6.87 (m,
] oY TH), 5.40 (s, 2H), 4.30-4.48 (. 1H), 3.37-3.50 (m,
367 gfiﬁ) 2H). 3.03-3.13 (m, 1H), 2.91-3.00 (m, 1H), 2.80- . .
’d; <71 2.88 (o, TH), 2.26 (d. J=1.09 Hz, 3H), 2.06-2.15
(m, 1H). 1.72-1.81 (m, 1H)
600 | 7.47-7.57 (m, 2H), 7.18-7.28 (m. 1H), 5.99 (s, 2H),
sg9 | MHz | 431-4.48 (m, 1H),3.38-3.51 (m, 2H), 3.03-3.12 (mn, ) )
DMSO- | 1H), 2.92-3.01 (m, 1H), 2.79-2.88 (m, 1H), 2.32 (s,
ds 3H), 2.04-2.17 (m. 1H), 1.73-1.81 (m. 1H)
600 | 7.45-7.53 (m, 1H), 7.35-7.42 (m, 1H), 6.96-7.06 (m, Chiralcel OD-
569 | MHz | 1H). 5.89 (s, 2H), 4.28-4.47 (m, 1H), 3.32 (m, 2H), . H. 15%
DMSO- | 297-3.06 (m, 1H), 2.87-2.95 (i, 1H), 2.73-2.82 (m, isopropanol,
ds 1H), 2.04-2.14 (m. 1H). 1.67-1.77 (m. 1H) peak 1
500 | 7.42-7.52 (m, 1H), 7.09-7.21 (m, 2H), 5.11 (s, 2H), Chiralpak AD-
570 | MHz | 4.09-4.53 (m, 3H), 3.46-3.56 (m, 1H), 3.35-3.45 (mn, - H. 25%
METHA | 1H), 3.34 (s, 3H), 3.05-3.15 (i, 2H), 2.87-2.98 (m, MeOH/DEA,
NOL-ds | 1), 2.13-2.26 (m, 1H), 1.85-1.97 (m, 1H) peak 2
600 | 7.48-7.57 (m, 2H), 5.59 (5. 2H). 4.32-4.30 (m, 1H),
571 | MHz | 3.39-3.46 (m, 2H), 3.02-3.10 (m, 1H), 2.94-3.02 (m,
DMSO- | 1H), 2.76-2.88 (m. 1H). 2.47 (s, 3H), 2.06-2.17 (m, i i
ds 1H), 1.73-1.82 (m. 1H)
600 | 7.48-7.56 (m, 1H), 7.39-7.47 (m, 1H), 5.44 (s, 2H).
570 | MHz | 431-4.50 (m, 1H), 3.35-3.48 (m, 2H). 3.02-3.13 (m, ) )
DMSO- | 1H), 2.91-3.01 (m. 1H). 2.78-2.8% (m. 1H), 2.57 (s,
ds 3H), 2.06-2.16 (m, 1H), 1.72-1.80 (m. 1H)
500 | 7.47-7.56 (m, 1H). 7.10-7.37 {m. 2H). 6.99-7.07 (m. Chiratcel OD-
573 | MHz, | 1H), 3.90 (s, 2H), 4.65-4 84 (m, 1H), 3.75-3 .84 (m, 5 H, 15%
METHA | 1H), 3.53-3.70 (m, 2H3, 3.13-3.23 (m, 2H), 2.26- isopropanol,
NOL-ds | 2.37 (. 1H). 2.00-2.11 (u. 1H) poak 1
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgmﬁmn Separation
# Sobvent Stage N
Conditions
500 8.18-8.24 (m, 1H), 7.68-7.75 (m, 1H), 5.73-5.82 (m,
. Mty | 2D, 4.54-4.74 (o, 1H), 3.77-3.88 (o, 1H). 3.41- Chiralpak IC,
574 METHA | 377 (0. 2H) 3.32 (td, J=1.62, 3.24 Hz, 1H), 3.06- B 35% MeOH,
NOL- d: 3.22 (m, TH), 2.68-2.79 (m, 3H), 2.2} (s, 1H), 1.90- peak 1
' 2.05 (m, 1H)
600 7.47-7.55 (m. 1H), 7.36-7.46 (m, 1H), 5.35 (s, 2H),
o | My, | 432-4.48 (i, 1H), 3.39-3.49 (m, 2H), 3.03-3.12 (m,
373 OMSO. | T, 2.93-3.02 (n, 1H), 2.79-2.89 (m, 1H), 218 (s, - -
o 3H), 2.05-2.14 (m, 1H), 1.97 (5. 3H), 1.70-1.82 (m,
6 tH)
600 7.20-7.24 (m, VH), 7.12-7.19 (m, 1H), 6.86-6.95 (m,
TH), 4.91-5.05 (rn, 2H), 4.31-4.48 (m, 1H), 3.33- Chiralpak IC,
576 Dl‘,ﬁég 3.39 (m, 2H), 3.12 (s, 3H), 2.93-3.06 (m, 2H), 2.89 B 159 MeQOH,
' y T (s, 3H), 2.74-2.82 (ra, VH), 2.05-2.15 (m, 1H), 1.74- peak 2
1.82 (m, 1H)
600 7.42-7.54 (m, 2H), 5.45 (5. 2H), 4.29-4.49 (m, 1H),
577 | MHz, | 3.37-3.50 (m, 2H), 3.03-3.13 (m, [H), 2.92 (m, 3H), ) )
DMSO- | 2.77-2.87 (m, 1H), 2.06-2.17 (m, 1H), 1.71-1.80 (m,
ds 1H), 1.24 (1..J=7.55 Hz, 3H)
600 7.43-7.56 (m, 2H), 5.37-5.45 (ra, 2H), 4.31-4.49 (m,
) MH PH), 3.36-3.47 (m, 2H), 3.03-3.11 (m, 1H), 2.90-
578 WS?) 2.99 (m, 1H), 2.75-2.86 (m, 1H), 2.29-2.37 {m, 1H), - -
. & T 2.05-2.17 (m, 1H), 1.69-1.82 (m, 1H), 1.20-1.27 (m,
5 3H), 1.03-1.10 (m. 3H)
600 7.45-7 58 (m, 2H), 6.28-6.36 (m, 1H), $.45 (s, 2H).
. M, | 432-451 Gn, 1H),3.39-3.47 (m, 1H), 3.35-3.39 (m,
579 OMSO. | 1D: 3.04-3.13 (mn, 1H). 2.94-3.03 (m, 1H), 2.79- . .
T 2.89 (m, 1H), 2.19 (s, 3H), 2.08-2.16 (m, 1H), 1.78-
v 1.84 (m, 1H)
7.70-7.83 (m, 1H), 7.42-7.53 (m, 1H), 7.27-7.41 (m, N
00y a0 ¢ Eb 2H))4 13 456(<m 3H), 3.51-3.62 (m, Ch“,“lpff)jm“
580 | MHz 1H), 3.40-3.48 (m, 1H). 3.37 (s, 3H), 3. 2m ”’H) F H, 15%
METHA | o2 o e RS A MeOH/DEA,
: 2.93-3.05 (m, 1H), 2.14-2.30 (. 1H), 1.88-2.03 (ma, .
NOL-dy T peak 2
600 7.47-7.61 (m, 2H), 5.48-5.60 (m, 2H), 4.30-4.49 (m,
TH), 3.37-3.46 (o, 2H), 2.99-3.08 (m, 1H), 2.90-
581 Dl‘,ﬁég 2.98 (m, 1H), 2.78-2.86 (m, 1H), 2.18-2.25 (m, 1FD), - -
T4 T 2.06-2.16 (m, 1H), 1.72-1.81 (m, 1HD), 1.08-1.15 (m,
6 2H), 0.91-0.99 (m, 2H)
500 7.33-7.40 (m, 1H), 7.16-7.25 (ra, 1H), 6.92-7.01 (m,
N Mt | D). 5.70-5.80 (m, 2H), 4.48-4.68 (m, IH), 3.65- Chiralpak AZ-
582 METHA | 373 (. 1H),3.50-3.59 Gn, 1H), 3.36 (5, 3H), 3.30- B H, 30%
NOLd, | 334 (. 1H),3.14-3.25 (m, 1H), 3.02-3.12 (m, 1H). MeCOH, peak 1
' 2.22-2.34 (m, 1H), 1.93-2.07 (m. 1H)
500 8.70-8.80 (m, 2H), 7.94-8.04 (m, 1H), 7.56-7.66 (m, Chiraipaﬁk IC,
sg3 | MHz, | 1H), 5.62 (s, 2F), 4.39-4.61 (m, 1H), 3.63-3.87 (m, . 0% MeOH
METHA | 2H), 3.13-3.25 (m, 2H), 2.95-3.09 (m, {H), 2.12- mth 0.2%
NOL-ds | 2.26 (m, 1H), 1.74-1.92 (m, 1H) DEA. peak 2

2
-3
<
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. SFC isomer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgt ation Separation
# Sobvent Stage N
Conditions
600 | 7.37-7.43 (m, 1H). 7.26-7.35 {m, 11D, 6.95-7.06 (. Chiralcel OD-
sga | MHz | 1H), 5.89 (s, 2H), 4.30-4.49 (n, 1H), 3.32-3.44 (m. 5 H, 15%
DMSO- | 2H), 3.00-3.11 (m, 1H), 2.86-2.97 (m, {H), 2.75- isopropanol,
de 284 (m, 1H), 2.06-2.17 (m, 1H), 1.67-1.77 (m. 1H) peak 2
777784 (m, 2H), 7.39-7.47 (m. 4H), 7.30 (dd.
600 | J=0.23, 2.45 Hz, 1H). 6.95 (ddd, J=10.02. 8.66. Chiraloe] OI-
sgs | Mz | 2.57Hz, 1H), 5.48-5.55 (m, 2H), 4.34-4.48 (m, 1H), a i 200
DMSO- | 3.37-3.51 (m, 2H), 3.033.12 (m, 2H), 2.84 (dd, MeOL peak 1
de J=12.42. 891 Hz, 1H), 2.52 (s, 3H), 2.12-2.21 (m, ACLIE, peak
{H), £.79 - 1.97 (m, 1H)
600 | 7.46-7.35 (m. 1H), 7.26-7.35 (m, LH). 5.43 (s, 2H),
se6 | MHz, | 430-4.49 (m, 1H), 339 (s, 5H), 2.96-3.11 (m, 2H), ) )
DMSO- | 2.78-2.88 (m, 1H),2.26-2.32 (m, 3H), 2.06-2.18 (m,
ds 1H), 1.77-1.86 (m. 1H)
- 735742 (m. 1H), 7.23 (s, 2H), 6.95-7.03 (m, 11}, o
SO0 5 90 (5. 2H), 4.50-4.70 G, TH), 3.67-3.77 (m. 1H), ("h‘gfi‘”fiif) D-
S87 | e 1354363 (n, 1), 3.37-3.49 m, 1H), 3.15-3.25 (m, B A
NOL. 64 1H), 3.02-3.13 (m, 1H), 2.21-2.33 (m, 1), 1.94- ‘S"ié‘;ia?"’
=041 ) 08 (m, 1H) -
) 743752 (m. 1H). 7.17-7.25 (ra. 1H), 6.95-7.04 (1a, o
) NDE;O tH), 5.77 @, J=1.95 Hz, 2H), 3.50-3.61 (m, 1), Ch‘fz%{,@"
588 MFTE‘{? | 3:40-3.49 (m, 1H),3.29-3.35 (m, 2H), 3.14-3.25 (m, B isop;@pa;“m
METHA | 5 o\ L S \ , ,
NOLL igz 2.73 (s, 3H), 2.29-2.45 (m, 1H), 2.14-2.30 (m, ek 1
737744 (m, 1H), 7.19-7.27 (m, 1H). 6.89-6.97 (1. .
600 | 115 545,44 (. 2H), 430-4.49 (. 15, 257 Chiralee) OF-
589 D“,’fi;) 3.47 (m, 2H), 2.97-3.11 (m, 2H), 2.75-2.85 (m, 1H), B B “f‘{i
! o | 2:46-2.48 (m, 3H), 2.39 (s, 3H), 2.09-2.19 (m, 1H), mpmi“?"’
¢ 1.81-1.91 (m, 1H) ped
SO0 | 7.86-7.98 (m, 1HY. 7.34-7.49 (ra, 1H), 6.03 (s. 2H). o
sop | MHz | 4.65-4.85 (m, 2H), 4.48-4.63 (n, 1H), 3.13-3 48 (m, B ?51%: i%fﬁﬁ
METHA | 3H), 2.75 (s, 3H), 2.25-2.38 (m, 1H), 1.77-1.94 (m, 0 e
NOL-ds | 1H) peak 2
500 | 6.87-6.95 (m, 1H), 6.74-6.86 (m, 1H). 5.07-5.21 (un. ‘
so1 | MHz | 2H), 4.12-4.56 (m, 3H), 3.45-3.59 (m, 1H), 3.36 (s, p Rggisf‘?g‘“
METHA | 3H), 2.89-3.23 (m, 4H), 2.11-2.28 (m, 1H), 1.84- ML, paak 2
NOL-ds | 1.99 (m, 111) VI, poat -
coo | 773 (s, 1H). 739 (s, 28), 5.03-5.12 (m, 2H), 7
437446 (m, 1H), 336-344 (m, 2H). 3.14 (s, Chiratpak IC,
392 Dpf;f;% 3H), 2.96-3.12 (m, 2H), 2.89 (s. 3H), 2.84 (dd, B 15% MeOH,
Yo | J=1257, 829 Hy, 1H), 2.08-2.17 (m, 1H), 181- peak 2
6 1.92 (m, 1H)
776-7.83 (m, 2H), 7.39-7.46 (m, 3H), 7.36 (dd,
600 | J=8.76, 471 Hz, 1H), 7.25 (dd, J=9.73, 2.49 Hz, Chiraleel OI-
so3 | MHz | 1H), 6.95 (ddd, J=9.85. 8.80, 2.53 Hz, 1H), 5.52 5 300
DMSO- | (s, 2H), 4.35-4.49 (m, 1H), 3.39-3.54 (m, 2H), 3.03- MO, ot
ds 3.15 (m, 2H), 2.87 (dd. /=12.42, 8.91 He, 1H), 2.47 MG, peak «
(s, 3H), 2.12-2.22 (m, 1H). 1.78 - 1.94 (m, 1H)

o
N
[y
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. SFC {somer
Ex. }I*‘re‘q., 'HNMR Data {0 ppm) Sepgmﬁmn Separation
# Solvent Stage Conditions
600 | 7.09-7.17 (m, 1H). 6.86-6.96 (m, 111). 4.96-3.09 (m. Phomomonox
S04 | MHz | 2H), 4.32-4.50 (m, 1H), 3.22-3.43 (m, 2H), 3.10 (s. 5 CEL 2 250,
DMSO- | 3H), 2.96-3.07 (m. 2H). 2.89 (s, 3H), 2.77-2.85 (m, MeOH, poak 2
de VH), 2.07-2.18 (m, 1H), 1.74-1.87 (m, 1H) ' ’ -
897 (4. J=1.79 Hz, 1H), 8.32 (dd, /=8 25, 2 34 Nz,
600 | 1H), 7.55(d, J=8.33 Hz, 1H). 7.17 (dd, J=9.26, 2.18 Lo Collulose.
505 | MHz | Hz 1H), 6.88 (L J=1033 Hz, 1H), 5.54 - 5.61 (m. a 2 3000
DMSO- | 2H), 4.31-4.45 (m, 1H), 3.39-3.45 (m, 2H), 3.04- MeOH. peak 1
de 3.14 (m. £H), 2.92-3.03 (m, 1H), 2.85 (dd, J=12.61, ML, peak
8.49 Hz, 15), 2.03-2.20 (m, 1H), 1.73-1.82 (m, 11
728734 (m. 1H), 7.20-7.26 (m, 1H), 6.90-6.98 (m, L
600 4y 540 E'« my? 4.33-4.49 (m, m)}, 3.40-3.53 (m, Chiraleel OF-
596 Drﬁég 2H), 3.01-3.14 (m, 2H), 2.80-2.89 (m, 1H), 2.45- B ( H{m"‘}i
o | 248 (m 3H), 2.39 (5, 3H), 2.10-2.21 (m, TH), 1.80- ‘S"iii‘;a;"’
1.89 (u, 1H) e
- 733-7.40 (m. 1H). 7.16-7.26 (. 1H), 6.93-7.04 (ra, o
o hﬁ’g tH), 5.77 (. J=1.56 He, 2H), 3.54-3.63 (m, 1H), Cmf}%{,/@“
397 | EThA | 344352 (o, TH), 337343 (m, 1H), 3.32 (s, 1H), B omromenol
NOLd, | 3:18-3.27 (m. 1H), 2.68-2.77 (n, 3H). 2.31-2.44 (mn, '; eai ot
' 1H), 2.14-2.30 (m, 1H) -
son | 724 (L, J=35 Ha, TH), 7.08-7.16 (m, [H), 6.83-6.92 )
M, | (0 TH).5.94 (5, 2H), 4.70-4.86 (m, 1H), 3.85-3.93 Regis Whelk-
598 METHA | (0 T, 3.73-3.83 (m, 1H), 3.64-3.72 (m, 1H), 3.2 B O s 10%
NOL. 44 (dd, J=10.45, 12.65 Hz, 21, 2.25-2.38 (m, 1H}, MeOH, peak 1
2.08 (br dd, J=1.36, 2.92 Hz, 1H)
SO0 | 7.04-7.11 (m. 1H). 6.80-6.92 (m, 1H), 3.79 (s. 2H).
so0 | MHz | 4.58-4.79 (m, 1H), 3.74-3.84 (m, 1H), 3.52-3.68 (m. 5 Ré’)ii‘:’ff,jf
METHA | 2H), 3.12-3.27 (m, 2H), 2.74 (s, 3H), 2.24-2.36 (m, Mo ek 1
NOL-d; | TH), 1.99-2.10 (m, 1H) VIR, peak. |

Scheme 11, Accessing chiorobenzimidazoles selectively

HCH

o NH

NHo Fe, NH O
KO0 EIOHH,O THF/MeOH/H,0
85¢ §0C
CDI, DIPEA N PGCa
T— =0
1,4-dioxane N
100 C
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HOH
: NH,
NG, KO0, EtOHH,0
85C

N,

Step 1. 4-{{(5-chioro-Z-nitrophenyaminoimethylbenzonitrile

To a stirred solution of 4-chloro-2-fluoro-T-nitrobenzene (8.0 g, 45.6 mmol, 1 equiv) in ethanol (104.0 mL)
and water (80.0 mL) was added 4-(aminomethy)benzonitrile hydrochlonide (8.45 g, 50.1 mmol, 1.1 equiv)
followed by addition of potassium carbonate (11.34 g, 82.0 mmol, 1.8 equiv). The reaction mixture was
heated to 85 °C for 10 h then stirred for 8 h at ambient temperature. After completion (monitored by TLC),
the reaction mixture was diluted with water (100 mL) and solids were filtered. The obtained solid was dried
under high vacunm o provide 4-(({S-chioro-2-nitrophenyhaminoymethy hbenzonitrile (9 g, 68.6 % vield)
as yetow solid. 'H NMR (400 MHz, DMSO-ds): 58.85 (1. } =63 Hz, 1H), 8.08 -8.13 (m, 1H), 7.86 - 7.79
{m, 2H), 756 (d, J =80 Hz 2H), 690, I =24 Hz, 1H), 6.77 - 6.66 (m, 1H), 4.76 {d, I = 6.3 Hz, 2H).

L THFMeOH/H,0
NQ; 800

Step 2. 4-({(2-amino-S-chiorophenyhamino)methyl)benzonitrile

To a stired solution of 4-(((5-chloro-2-nitropheny Daminoymethybenzonitrile (9.0 g, 31.3 mmol, 1.0
equivy 1o mixture of tetrahydrofuran (0.0 L), methano! (90.0 mil) and water (60.0 ral) was added iron
powder {7.51 g, 135.0 mmol, 4.3 cquv) followed by ammonium chlonide (7.53 g, 141.0 mmol, 4.3 equiv).
The resulting reaction mixture was heated to 60 °C for 2 h. After completion (monitored by TLC), the
reaction muixture was filtered through celite pad and was washed with ethyl acetate (100 mL). The filtrate
was diluted with water (100 mL) and layers were separated, aqueous layer was washed with ethvl acetate
(2 x 200 mL). The combined organic layers were washed with water (2 x 200 L), brine (2 x 200 mL),

dried over sodium sulphate, filtered and concentrate under reduced pressure to provide 4~({((2-amino-3-
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chloropheny Damino)ymethyDbenzonitrile (7.5 g, 93 % yield ) as light yellow solid which was sufficiently
pure to use in the next step. '"H NMR (400 MHz, DMSO-dq): & 7.81 (dd, ] = 8.3, 2.3 Hz, 2H), 7.65 — 7.45
(m,2H), 653 (dd, ] =8.2, 22 Hz, 1H), 640 (dt, } =8.1, 2.4 Hz, 1H), 6.19(d, F =24 Hz, 1H), 538, =
7.2 Hz, 1H), 4.75 (5. ZH), 4.54 — 428 (m, 2H).

LNH  CDI, DIPEA

- 1,4-dioxans
NH;  100¢C

Step 3. 4-{{6-chlore-2-0x0-2,3-dihvdro-1 H-benzo|d jimidazol-1 -vymethyibenzonitrile

To a stirred solution of 4~({(2~-amino-3-chlorophenylamino)methylbenzonitrile (7.5 g, 29.1 mmol, 1.0
equivy in 1.4-dioxane (120.0 ;L) was added DIPEA (7.62 ml, 43.7 mumol, 1.5 equiv ) and CDI (1180 ¢,
72.8 mmol, 2.5 equiv) portion wise. The resulting reaction mixture was heated to 100 °C for 1 h. After
completion (monitored by TLC), the reaction mixture was cooled to ambient {emperatore and slowly
quenched with ice cold water (100 mL). The reaction mixture was extracted with cthyl acetate (2 x 150
mb). The combined organic layers were washed with water (2 x 150 mL) and brine solution (2 x 100 mL},
dried over sodivm sulphate, filtered and concentrate under reduced pressure to provide 4-((6-chloro-2-0xo-
2 3-dihydro~1H-benzo[dimidazol-1-y Dmethyhbenzonitrile (6 g, 72.7 % yield) as hight brown solid which
was sufficiently pure to use in next step as such. 'H NMR (400 MHz, DMSO-de): & 11.21 (s, 1H), 7.86
7.79 (m, 2H), 7.54 = 740 (m, 2H), 723 (d, § = 1.7 Hz, 1H), 7.06 — 6.97 (m, 2H). 5.12 (s, 2H). MS: (ESI

neg. ion) sr/z: 282 [M-1}

Step 4. 4-((2,6-dichloro-1 H-benzojdlimidazol-1-viymethyl)benzonitrile

To a stirred solution of 4-({(6-chloro-2-ox0-2,3-dihydro-1H-benzo{djimidazol-1-yDmethy Dbenzonitrile (6.0
g, 21.15 mmel, 1.0 equiv) in POCI3 (60.0 ml) was heated 1o 110 °C for 5 h. After completion (monitored
by TLC). the reaction mixture was concentrated under high vacuum pressure. The obtained residue was
diluted with DCM and slowly seutralized with 10 % agqueous sodium bicarbonate solution at § °C. The
lavers were separated and aqueous laver was extracted with DCM (2 x 150 mL). The combined organic
lavers were washed with water (200 mL), brine (200 ml), dried over sodiwm sulphate, filtered and

concentrated under reduced pressure. The obtained crude was purified on silica gel 230-400 mesh using
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petroleum ether and ethyl acetate as an ehient (13-26 %) to afford 4-((2,6-dichloro-1H-benzo{dhimidazol-
I-yDmethyDbenzonitrile ( 2.5 g, 39.1 % vield ) as an off white solid.  'H NMR (400 MHz, DMSO-do): &
791779 (m, 3H), 768 (4, I =87 Hz, 1H), 739 - 7.28 (m, 3H), 5.67 (s, 2H). M3: (ES] pos. 1on) m/z:
302.0 {M+1]

Table 7. Intermediates accessed using the scquence outlines in Scheme 11

I,r,ﬁ Stracture Compound Name H NMR M3
# MH+
4-((2.6-dichloro-1H- | "H NMR (400 MHz, DMSO-de): & 7.91 —
86 benzoldhmidazol-1- | 7.79 (mu, 3H), 7.68 (d, J = 8.7 Hz, IH), | 3020
yhmethyDbenzonitrile | 7.39 - 7.28 (m, 3H), 5.67 (s, 2H)
"H NMR (400 MHz, DMSO-de): § 7.84
4-{(2-chloro-6- (dg, J=8.5. 1.9 Hz, 2H), 7.52 (dd, ] =8 8,
7 ethoxy-1H- L2 Ha, 1H), 734 (4 J=82H2 2H), 722 | 4.,
benzo[dlimidazol-1- | (d, 7=2.3 Hz 17D, 6.88(dt, =88, 18| ~
yhmethvhbenzomigrile | Hz, 1H), 5.62 (s, 2H), 4.02 (g, ] = 7.0 Hz,
2H), 13241, § = 7.0 Hz, 3H)
iOrchioron1h. | HNMR (400 MHz, DMSO-de): & 11.74
] m; daz:{ s (s, 1H), 7.93 (d, T = 5.1 Hz, 1H), 7.82 (4,
88 bl vrﬁ;m-ﬁi- I=79Hz 2H), 749(d. =78 Hz 2H). | 2512
e i ﬂ?jﬂb' e | 738 (@ T=T5H 1H). 699(dd, T=77,
A yhmethyhbenzoniteile | sy 1 "1ppy 5 14 (5. 28
Y 4-((2-chloro-6-flucro- | 'H NMR (400 MHz, DMSO-de): 5 7.87 -
{9 e 1H-benzo[dhmidazol- | 7.81 (m, 2H), 7.71 - 7.59 (m, 2H), 7.39 - 86,0
e - 7.33 (m, 2H), 7.15 (ddd, J = 10.0, 8.9, 2.5 | “°0°
Jcl vhmethyDbenzontirile | Hz, 1H), 5.64 (3, 2H)
LGP
N,
4-{(2-chloro~1H-
90 % imidazo[4,5- 3 2692
g ¢lpyridin-1- '“
_\Q:N}C! yhmethyDbenzonitrile
e 4-((2-chloro-3H-
91 imnidazo{4,5- - o
clpyridin-3- 269.2
yDmethy Dbenzonitrile
4-((2 A-dichloro-1H- | "H NMR (400 MHz, DMSO-de): & 7.87 —
92 benzo{djimidazol-1- | 7.80 (m, 2H). 7.65 - 7.38 (m, 1H), 7.42 - | 302.1
yhmethyDbenzonitrile | 7.27 (m, 4H), 5.70 (d, J = 2.8 Hz, 2H)
o e - H NMR (400 MHz, DMSO-de): & 8.41
i . ‘J'f;ighi“?;;}l (dd, 1=4.7.2.0 Hz, 1H), 8.13 (dt, ] =
3 ™ blpyridin 3. 8.1 1.7Hz 1H), 783 (dd, J=83.23 | 2690
Mot " ffl b | Hz 2H) 7462734 (m, 3H), 5.64 (4,
» rf}w vhmethvDbenzonitrile =22 Hz, 2H)

o
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Iﬁt Steucture Compound Name 'H NMR ;ﬁ; .
1H NMR 400 MHz, DMSC-d6): & 7.84
ol ML A2, 7-dichloro-1H- | (d. J=8.1 Hz, 2H), 7.69(dd, ] =78, 1.1
AT NP G e benzo{djimidazol-1- | Hz, 1H), 7.36 (dd. ] = 7.9, 1.2 Hz, 1H), | 3021
@ \/>' c yhmethyltbenvonitride | 7.32 (&, F =78 Hz, 1H), 725 (4, J =81
Hz, 2H), 5.89 (5, 2H)
4-{(2-chloro-6-
95 methoxy-1H- . -
benzojdhimidazol-1- 298.2
yDmethyDbenzonitrile
4-{{2-chloro-5-
J/ methoxy-3H-
96 " imidazol4,5- - 2992
! Moyt blpyridin-3-
o f} “ yDmethyDbenzonitrile
G
O 4-{((2-chloro-4- TH NMER (400 MHz, DMSO-de): 6 7.87 ~
g7 Y methoxy-1H- 7.80 (m, 2H), 7.36 =727 (m, 2H), 7.26 — 598 9
benzoldpimidazol-1- | 7.14 (m, 2H), 681 (dd, J = 7.7, 1.3 Hz, “70
yhmethyDbenzomtride | 1H), 5.62 (5, 2H), 3.93 (5, 3H)
) 4-((2.5-dichioro-1H-
98 benzoldhmidarol-1- 302.2
yhmethyDbenzontrile
\ RS
A"A\ N ﬁ Rc;-\‘s
Riwiz i
A ,\,‘?}— P EtN, DM3O R
intermediates 56-98 or p-butanol NH;

=i
N

iPrEtN, n-butanol
130 C

5 Step 1. 4-((2,6-dichloro-1H-benzofdlimidazol-1-ylymethyhbenzonitrile

To a suspension of 4-((2,6-dichloro-1H-benzoidhimidazol-1-yDmethyHbenzonttnde 30 mg, 0.165 mumol, 1

equiv) and tert-butyl ((BR,4R)-4-fluoropipendin-3-yhcarbamate (72.2 mg, 0.331 mmol, 2

equiv) in -
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butanol (662 pl, 0.25 M) in a microwave vial was added DIEA (43.4 ul, 0.248 mmol, 1.5 equiv). The vial
was heated to 130 °C for 12 hours. The reaction mixture was cooled to room {emperatore, concentrated,
and loaded onto a 12 g RediSep ISCO cartridee, chuting with 20-80% ethy! acetate in hepiane, to provide
tert-buty 1 {(3R,4R)-I-{6-chloro-1-(4-cyanchenzy D H-benzo[djmmidazol-2-y [)-4-fhuoropipenidin-3 -
vhicarbamate (40 mg, 49.9 % vicld) as a white solid. MS (ESI pos. 1on) m/z:  484.0 (M+H).

“NHBos NHZ

Step 2. 4-{(2-{(3R 4R})-3-amino-4-flucropiperidin-1-yi)-6-chloro-1 H-benzo|d]imidazol-1-
yhmethyhbenzonitrile

To a solution of tert-butyl ((BR4R)-1-(6-chloro-1-(4-cyanobenzyD)-1H-benzoldlinuidazol-2-y -4~
flucropiperidin-3-vicarbamate (40 g, 6083 remol, 1 equiv) v L4-dioxane (1 wl) was added 4 N HClin
dioxane (0.517 mL, 2.066 mmol, 25 equiv). The reaction was stirred at ambient temperature for 6 hours
at which time the reaction mixture was concentrated to provide 4-((2-((3R,4R}-3-amino-4-flucropiperidin-
1-yD-6-chloro~-1H-benzo[dlimidazol-1-vimethy Dbenzonitrile hydrochloride as a white solid. NMR (400
MHz, DMSO-de) 8.78 (brs, 2H), 7.87 - 7.80 (m, 2H), 7.35 (d, J=8.5 Hz, 1H), 7.49 - 735 (m, 3H), 7.31 -
721 (m, 1H), 5.65-3549 (m, 2H), 53.05-491 (m, 1H), 395 (br d, J=12.3 Hz, 1H), 3.79-3.61 (m, 1H),3.52
~344 (m, 1H), 335-322¢m, IH), 382 (brt, J=1 1.5 He, 1HD), 232 - 215 (mp, 1H), 1.99 - 179 (m, 1H}.
MBS (E5] pos. iony m/z; 3840 (M+H).

Table 8. Examples prepared in 2 manner analogous to Schemes 11-12

Ef B;f;é;fﬂii‘ig?gc Amine Structure Compound Name MS MH+
. b 4-({2-((3R 48)-3-amino-4-
. ) fluoropiperidin-1-y1)-6-
0 A B ol chioro-1H- o
ol 86 ® ~ S benzofdlimidazol-1- 3849
" NC)‘\J” g_,/ yhmethy Dbenzonitrile
o hydrochloride
e N2 (S)-4-((2-(3-
. Q aminopiperidin-1-vi-6-
A0 95 : N)%N meihgxy:—iH- 362.0
N \ -y bc—:nm[d}umdaz@?—i‘-
W’ Q yhmethyDbenzonttile
werd hydrochloride
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Eji( B;:;Z;?;ie{ig;?éc Amine Structure Compound Name MS MH+
3
A 4-((2-((3R.48)-3-amino-4-
S o Sy fluoropiperidin-1-y1)-6-
403 93 ’ _ /m-)m- methosy-1H- 380.0
)@) = benzofdlimidazol-1-
NC \ yhmethyDbenzonitrile
Meid
HC! j“‘NH" (5)-4-((2-(3-
Mo ~n ammopiperidin-1-y1)-5-
404 93 . - N‘)w methoxy-3 H.—n;nu.:i‘azo {4,5- 363.0
P! )_S bipyridin-3-
~~7 Ny___, vhmethylibenzonitrile
NeO hydrochloride
AL (R)-4-{(2-( 3-amino-4,4-
. NHBas "\r}f’ diftuoropiperidin-1-y1)-6-
403 86 ) Ay chloro-1H- 402.0
P benzoldjimidazol-1-
\ ) { enzofdjimdazo
ne” ”3\—} vimethyDbenzonitrile
— (R)-4-{(2-{3-amino-4,4-
NHBoe ~ difluoropiperidin-1-y)-6-
400 95 [ o~ methoxy-1H- 398.0
P benzold]imidazol-1-
z \)" yhmethyhbenzonitrile
T (R)-4-((2-(3-amino-4,4-
. B0 “ diftworopiperidin-1-y1)-4-
407 92 i A chloro-1H- 402.0
\ﬁ\/“ Nl benzo[d]imidazol-1-
7 A yhmethyDbenzonitrile
(E\ WNHs 4-{(2-((3R 4R)-3-anuno-4-
§ NHBoo . J fluoropiperidin-1-v1)-4-
408 92 ' 1 chloro-1H- 384.0
=( g N}_&_ N benzo|d}imidazol-1-
| qC/L«"’“} v cl yhmethyDbenzontinle
T 4-((2-((3R.4S)-3-amino-4-
T o E J fluoropiperidin-1-v1)-4-
409 9 pfipee ) . ,
92 | A chioro-1H- 384.0
Y benzo|d]imidazol-1-
" L/ <\ Pa viymethybenzonitriic
FF ‘ .
AN R)-4-((2-(3-amno-4,4-
NHBos NJ diftuoropiperidin-1-y1)-4-
40 97 ) A methoxy-1H- 398.0
O] benzo[djimidazol-1-
y Mz Qom vhmethvlbenzonitrile
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E:X ’ Benzx.midazoie Aming Structure Compound Name MS MH+
# Intermediate
e 4-((2-((3R,4R)-3-amino-4-
/E /5 ‘ fluoropiperidin-1-v1)-4
«NHBoc y TAnvamE 20
41 97 L j L methoxy-1H- 380.2
N7 \(‘\‘(\'}_ ; benzofdjimidazol-1-
vt pove vhmethyDbenzonitrile
N
£ E / 4-{(2-((3R 4R }-3-anmuino-4-
412 90 Ejj..nNHBDC - fluoropiperidin-1-y1)-1H- 151 2
. ”/\/N o midazol4,5-¢]pyridin-1- T
H NP~ N’> "-N\_)“F yhmethyDibenzonitrile
i,
NC_
£ 4 4-{(2-((3R 4R }-3-anmuino-4-
413 91 hu-uNHBOC flnoropiperidin-1-y1)-3H- 3512
’ y NN midazol4,5-¢]pyridin-3- T
H P > N\_____>""F yhmethylybenzonitrile
N,
F P 4-{(2-{(3R 4R)-3-amino-4-
414 87 C!j»*NHB"C N4 fluoro-1-piperidiny -6~ 1942
! N RN ,N}\ Pt ethoxy-1H-benzimidazol-1- o
H Exj\(“““ a vhmethyhbenzoniirile
\—-“N
&
£ 4-((2~((3R 45)-3-amino-4-
415 38 A iBos fluoropiperidin-1-yD-1H- 3512
o [N/’ N wmidazof4, 3-bipyridin-1- o
H E\/E ()‘“NQ“"F ylmethybenzonitrife
NH,
N
AN
£ \/::> 4-((2-((3R)-3-amino-4,4-
i16 c wNHBeo S '\ diftacro-1-piperidiny -6- g
89 Clj i fluoro~-1H-benzimidazol-1- 386.2
k bl \f PG DHruethyYbenzonitrile
i P \5<r yhmeths rontirile
NC, -
3 4-{(2-((3R 4R)-3-anuno-4-
417 28 Eij.oNHE’*W flucropiperidin-1-y1)-1H- 3512
N SN “}*\ ] imidazof4,3-bipyndin-1- T
H i PN !Q“F vhmethyDbenzonitrile
(8)-4-((2-(3~
NHBo aminopiperidin-1-vi-4-
418 92 O chiloro-1H- 366.0

N

benzoldjimidazol-1-
yhmethyDbenzonttile
2.2 . 2-trifluorcacetate
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Ex. | Benzinudazole
# Intermediate

Amine Structure Compound Name MS MH+

419 93

(5)-4-((2-G3-
aminopiperidin- f-yD-3H-
iidazofd, 3-bipyridin-3-
vlmethyDbenzoniinle
hvdrochloride

AMHBoc

420

4-((2-((3R_4R)-3-amino-4-
fluoropiperidin-1-y1)-6-
chioro-1H-
benzofdimidazol-1-
vimethyDbenzonitrile
hydrochloride

384.2

F =N f
WNHBoc '
Cla e N
] -

86

(3)-4-((2-G3-
aminopiperidin-1-y1-6-
chloro-1H-
benzofdjinudazol-1-
vhmethyDbenzonitrile

sMNHEoc

366.2

0

422 o8

(8)-4-((2-(3~
aminopiperidin-1-vi-3-
chioro-1H-
benzoldjimidazol-1-
yhmethyDbenzontinle

2

NHBoc

366.2

O i
N
H

N
-0
- N
ol 4
NF,

Table 9. Characterization data for compounds following Schemese 11-12.

'HNMR Data (0 ppm)

.57 (br s, 2H). 7.81-7.86 (m, 1H), 7.83 (d, J=7.30 Hz, 1H). 7.30-7.55 (m. 1H),
7.40-7.43 (m, 1H). 7.34-7.39 (m, 2H), 7.23 (dd, J=1.92, 834 Hz, 1H), 5.49-5.60
(m, 2H), 5.22-5.04 (m., 1H), 3.61-3.69 (m, 4H), 3.34-3.44 (m, 1H), 3.22-3.31 (m.
1H), 3.08-3.22 (m, 1H), 2.05-2.16 (m, 1H), 1.93-2.05 (m, 1H)

845 (br s, 31). 7.87 (d, /=829 Hz. 211, 749 (t, J=8.91 Hz, 3H). 6.95-7.02 (m,
2H), 5.56-3.72 (. 2H), 3.72 (s, 3H), 3.37 (br &, J=7.67 Hz, 4H). 3.12 (br £, J=10.05
Hz, tH), 1.97 (br d, /=8.40 Hz, tH). 1.88 (br dd. J=3.63, 9.64 Hz, 1), 1.62-1.70
(m, 1H), 1.56 (br dd, J=4.09, 938 Hz, 1H)

780 (d. =829 Hz, 2H). 7.27-737 (m. 3H), 6.81 (d, /=2.38 Hz, 1H), 6.73 (dd,
J=2.44, 8.66 Hz, 1H), 5.40 (s, 2H). 4.66-4.87 (m. 1H). 3.68 (s, 3H). 3.14-3.21 (m,
2H), 3.00-3.10 (m, 31, 2.90-2.99 (m, 2¥D), 1.81-2.05 (m. 2H)

8.40 (br s, 3M), 7.79-7.89 (m, 31, 7.52 (d, J=7.98 Hz, 2H), 6.75 (d, J=8.60 Hz,
1H), 5.45-5.59 (m, 2H). 3.79 (s, 3H), 3.64-3.76 (1a, 1H), 3.48 (br dd, J=4.25, 11.30
Hz, 2FD, 321331 (m, LH), 3.00 (br £ J=10.21 Hz, 1H). 1.93-2.02 (m, 1H). 1.80-
1.93 (m, 1H), 1.46-1.69 (m, 2H)

Ex. Freq.,
# Solvent
401 400MHz
de-DMSO
402 400MHz
ds-DMSO
403 400MHz
de-DMSO
404 4006MHz
de-DMSO
405 400MHz
de-DMSO

782 (d. J=7.88 Hz, 2, 7.47 (4, J=8.40 Hz. 1H). 7.29-733 (m, 3H). 7.14 (4,
J=8.50 Hz, 1H). 5.49 (s, 2H), 3.26-3.40 (m, 2H). 3.08-3.24 (m. 2H). 2.93-3.05 (m,
1), 2.18-2.32 (i, 11, 1.90-2.15 (m, 11D, 1.77 (br s, 2FD)
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YHNMR Data (5 ppm)

780 (d, 7=7.67 Hz, 2H). 7.28-7.35 (i, 3H). 6.82 (s, 1H), 6.74 (br d, J=8.71 Hz,
1H), 5.44 (s, 2H), 3.68 (5, 3H), 3.19-3.29 (m, 2H), 3.08-3.18 (m, 2H), 2.86-3.01 (m,
1), 2.17-2.31 (m, 1H), 1.92-2. 14 (m. 1H). 1.76 (br s, 2F)

778783 (o, J=8.29 Hz, 2H), 7.31-7.36 (o, J=8.40 Hz, 21). 7.16 (dd, J=0.83.
13.06 Hz, 1H), 7.15 (br dd, J=0.83, 12.85 Hz. 1H), 7.02-7.09 (i, 1), 3.30 (s, 2H),
3.34-3.46 (m, 2F), 3.00-3.26 (m, 3H), 2.21-2.35 (m, 1H), 1.98-2.16 (m, 111, 1.78
(br 5. 2D

7.78-7.83 (m, J=8.29 Hz, 2H), 7.28-7 34 (m, J=8.29 Hz, 2H), 7.17 (¢, J=6.59 Hz,
2H), 6.99-7.08 (m, 1H), 5.46 (s, 2H), 4.39-4.51 (m, 1H), 4.29-4.36 (m, 1TD), 4.23-
4.54 (m, 1H), 3.34-3.53 (m, 3H), 3.02-3.10 (m, 1H), 2.91-3.02 (m, 1H), 2.80-2.90
(mn, 1H), 2.02-2.16 (m, 2H). 1.76-1.85 (m, 1H)

7.77-7.83 (m, J=8.40 Hz, 2H). 7.26-7.36 (o, J=8.40 Hz, 2H), 7.16 (, /=841 Hz,
2Hy, 7.00-7.07 (m, 1H), 546 (s, 2H), 4.80-4.88 (m, 1H), 4.69-4.75 (m, 1H), 4.68-
4.89 (m, IH), 3.26-3.41 (m, 3H}, 3.10-3.25 (m, 2H), 2.95-3.07 (m, 2H), 1.84-2.12
{m, 2H)

7.77-7.82 (m, J=8.40 Hz, 2H). 7.27-7.33 (m, J=8.29 Hz. 2H), 7.00 (t, J=8.03 Hz,
1Hy, 6.78 (d, J=7.57 Hz, 1H), 6.69 (d, J=7.77 Hz, 111), 5.44 (s, 2¥1), 3.89 (s, 3H),
3.38-3.59 (o, 3H), 3.31-3.21 (m, 2H). 3.02-3.20 (r, 28}, 2.08-2.36 (m, 2H)

775-7.83 (r, 2H), 7.22-7.33 (m, J=8 40 Hz, 2H), 6.97 (1. J=7.85 Hz, 1H), 6.78 (d.

J=7.46 Hz, 1H), 6.67 (4, J=7.9% Hz. 1H), 5.40 (s, 2H), 4.24-4.47 (m, 1H), 3.59 (s,

3H), 3.11-3.41 Gm, 4H), 2.88-3.08 (m, 2H), 2.77 (dd, /=8.71, 12.44 Hz, 1), 1.92-
215 (m, 1H), 1.61-1.87 (su, 2H}

R.69 (s, 1H), 8.20 (d, J=5.45 Hz, 1H), 7.72 (d. J=8.30 Hz. 2H), 7.33 (d, /=%.04 Hz,
IH), 7.24 (d, J=5.71 Hz, 1H). 5.31 (s, 2H), 4.34-4.55 (m, 1H). 3.61-3.69 (m. 11D),
3.47-3.54 (m, 1H). 3.07-3.22 (m, 2H). 3.01 (br dd, J=9.08, 12.46 Hz, 1H), 2.03-
228 (m, 1H), 1.80-1.95 (m, 1H)

834 (d, /=0.78 Hz, 1H), 8.26 (d, /=545 Hz, 1H), 7.74 (d, /=8.56 Hz, 2H), 7.50
(dd, =091, 558 Hz, 1H), 7.36(d, /=8.56 Hz, 2H}, 5.53 (s, 2H), 4.33-4.50 (m, 1H},
3.66-3.75 (m, 1H), 3.54-3.64 (m, 1H), 3.17-3.26 (m, 1H), 2.99-3.12 (m, 2H), 2.11-
222 (m, 1H), 1.80-1.94 (yu, 1H}

781 (d, J=8.33 Hz, 2H), 7.28-734 (ra, 3H), 6.81 (d. J=2.34 Hz. 1H), 6.71 @,

J=892 Hz, 1H), 5.35-543 (m, 2H), 4.25-4.43 (m, 1H), 3.89-3.95 (m, 2H), 3.29-

3.32 (m, 1H), 3.21-3.29 (m. 1H), 2.90-3.00 (m. 2H), 2.74 (dd, /=8.68, 12.42 Hz,
1H), 1.97-2.10 (m, 1H), 1.71-1.89 (m. 25). 1.23-1.29 (m. 3H)

R.07 (dd. J=1.40, 4.50 Hz. 1H), 7.77-7.83 (o, 3H), 7.38 (d, J=8.49 Hz. 2H), 7.17
(dd, J=4.90, 7.86 Hz, 1H). 5.46 (s, 2¥D), 4.76-4.83 (m, 0.5H), 4.68-4.73 (m, 0.5F),
3.21-3.29 (m, 2H), 3.08-3.20 (m, 1H). 2.89-3.02 (r, 28}, 1.80-2.00 (m, 2H)

7.78-7.83 (m, J=8.43 Hz, 2H), 7.46 (dd, J=4.93, 8.69 Hz, 1H). 7.30-7.35 {(m, J=8.30
Hz. 2H), 7.14 (dd, J=2.47, 921 Hz, 1H). 6.96 (ddd, J=2.53, 8.69. 10.06 Hz, 1H),
5.46 (s, 2HD), 3.28 (br d, J=6.36 Hz, 1H), 3.10-3.21 (m, 2H), 2.93-3.01 (m. 17,
2.19-2.35 (o, 1H), 1.91-2.13 (m. 1H). 1.80 (b s, 2H)

R.25 (d. J=4.93 Hy, 1H), 7.74 (4, 1=8.04 Hz, 2H), 7.54 (d, }=7.79 Hz, 1H), 7.36 (.
J=8.30 Hz, 2H), 7.13 (dd. J=5.06, 7.91 Hz, 1H), 5.50 (s, 20), 4.36-4.34 (m, 11D,

3.69-3.78 (m, 1H}, 3.51-3.64 (m, 1H), 3.18-3.26 (mm, 1H), 3.09-3.17 (m, 1H), 3.05
(dd, J=0.08, 1272 Hz, 1H), 2.12-2.23 (u, 1H), 1 81-1.96 (m, 1H

WO 2019/079578
Ex. Freq.,
# Solvent
406 400MHz
ds-DMSO
407 400MHz
ds-DME0O
408 400MHz
ds-DMSO
409 400MHz
ds-DMSO
410 400MHz
ds-DMSO
411 400MHz
ds-DME0O
41y | S00NMHZ
ds-MeOH
i3 | S0OMHz
ds-MeOH
414 600MHz
DMSO-ds
415 GO0MHzZ
DMSO-ds
416 6O00MHz
DMSO-ds
417 SO0MHz
de-MeOH
415 400MHz
ds-DMSO

R.02 (br s, 3H), 7.82 (d. J=7.98 Hz, 2H), 7.31 (d. /=798 Hz, 2H), 7.20 (d. J=7.77
Hz. 1HD), 7.15 (d, J=7.98 Hz, 1H), 7.00-7.10 (m, 1H), 5.38-5.55 (m, 210), 3.64 (br
d, J=12.02 Hz, 1H), 3.07-3.27 (m, 2H), 2.85-2.97 (m, 1H), 1.98 (br d, J=9.23 Hz,
1H), 1.75-1.87 (in, 1H), 1.49-1.67 (m. 2H)
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Ex. Freq.,

TEERT b 45 ;
# Solvent HNMR Bata (6 ppm)

839 (br s, 3H). B.20 (d. J=4.98 Hz, [H), 7.90 (d. J=7.87 Hz, 1H), 7.84 (d. /=789
419 | A00MHz | Hz 2H), 7.47 (d, J=7.91 Hz, 2H), 7.31 (dd, J=4.99, 7.85 Hz, [H), $.48-5.68 (m,
de-DMSO | 2D, 3.84 (br d, J=11.72 Hz, 1H), 3.28-3.42 (m. 2H). 3.01-3.10 (u, 1H), 1.93-2.06
(tn, 171), 1.78-1.90 (m. 1H), 1.48-1.72 (m. 2H)

B.7% (br s, 2H), 7.87 - 7.80 (m, 2H), 7.55 (d, J=8.5 Hz, 1H), 7.49 - 7.35 (m, 3H),

731-721 (m, 1H), 5.65 - 5.49 (m, 2H), 5.05 - 4.91 (m, 1H), 3.95 (brd. }=12.3 Hz,
1H), 3.79 - 3.61 (m., 1H), 3.52

-3.44 (m, 1H), 3.35 -3.22 (m, 1H), 3.12 (br ¢, J=11.5 Hz, 1H), 2.32 - 2.15 (m. 1H),

1.99 - 1.79 (n, 1H)

420 400MHz
de-DMSG

782 (d J=8.09 Hz, 2H), 746 (d =850 Hz, TH). 7.25-7.35 (m, 3H), 713 (dd,
421 | 400MHz | J=1.66, 8.29 Hz, 1H). 5.39-5.51 (m, 2H), 4.04-4.14 (m, 1H), 3.48-3.57 (m. 1H),
de-DMSO | 3.20-3.26 (m, 1H), 2.81-3.02 (m, 2H). 1.86-1.98 (m, 1H), 1.69-1.83 (mn, 1H), 1.37-
1.62 (m, 2H)

834 (br d, J=1.04 Hz, 3H), 7.82 (d, J=8.29 Hz, 2H), 7.51 (d, }=7 88 Hz, 1H)}, 7.34
432 400MHz (d, J=8.29 Hz, 2H), 7.05-7.23 (i, 3H), 5.44-5.52 (m, 2H), 5.06 (br d, J=2.90 Hz,
ds-DMSCO 1H), 3 78-3.88 (m, 1H), 3.73-3.92 (m, 1H), 3.52-3.61 (m, 1H), 3.33-3.43 (m, {H),
3.12-3.26 (s, 2H), 1.96-2.16 (m, 2H)

Scheme 13. Mesylate Transfer Chemistry

s & M
A

§
MsCl, EtyN o N =
SR N R | ) CsC
Y/ g B o 1) Cs,C04 N
s 2) HCI
“WHBoe NHBoc =0 0 f;}“NQ"R
HO N /

Example 425:

yvhpiperidin-3-aring

e P\/!SCE EtN
,>— Qw

NHBoc
Step 1. tert-Butyl ((3R4R}-4-fluore-1-(1-{(methylsulfonyl)-1 H-benzo|d]imidazol-2-yDpiperidin-3-

vhcarbamate
tert-Butyl (B3R, 4R)-1-(1H-benzo[d}inudazol-2-y D-4-fluoropiperidin-3-yDearbamate  (Intermediate 34,

156 mg, 0.467 punoly was dissolved in DUM (2.3 ml) The mixture was treated with methanesulfony]

2
o0
[N




10

20

WO 2019/079578 PCT/US2018/056484

chloride (100 ul, 0.700 mmol, 2 equiv) and tricthylamine, anhyvdrous (197 ul, 1.400 mmol). The resulting
yvellow solotion was left to stir overnight. The reaction was quenched with NH.Cl (aq, diluied with DUM,
extracted mto DCM, dried over MgSQOs, filtered, concentrated to give the crude as an oil. The ol was
purified on column chromatography (235g 5102, 0-45% ethyl acetate in heptane), (o give tert-butyl (3R 4R)-
4~fluoro-~1-(1-(methyIsuifonyl)-1H~benzo{d imidazol-2-y Dpiperidin-3~y)carbamate as a colorless solid

(ESL, pos. 1om) m/z: 413.2 [M+1].

MeO,
e
OMe

N/

; =X N

N 2 Cs,C05 X

MeCN Speemn N F
HO 80 C Y] /

NHBoo

Step 2. Tert-butyl (GR4R}-4-fluoro-1-(1-{(5-methoxypyridin-2-viymethyl)- 1 H-benzo|d]imidazol-2-
yhipiperidin-3-yhcarbamate

A vial was charged with (8)-1-(1-(methylsulfonyl)-1H-benzoldjimidazol-2-ypiperidin-3-amine (150 mg,
0.38 mmol), 1-hydroxy-2 3-dihydro-1H-indene-S-carbonitrile (67 mg, 1.1 equiv), and C,CO: (150 mg, 1.2
eqguiv). The vial was fitted with a stiming bar, capped, and MeCN (1.3 mi) was added. The mixiure was
placed nto a heating block set at 90°C for 18h. The reaction was diluted with EtOAc and NHClyg, the
mixtore was extracted into EtAc. The combined organic extracts were dried over MgSO4, filtered, and
concentrated to give the reaction crude. Crude material was purified on column chromatography (4dg 5i0-,,
0-30% EtOAc in heptane) to afford tert-butyl (3R 4R)-4-fluoro- 1 -(1-((5-methoxy pyridin-2-y Bmethy - 1H-

benzoidjimidazol-2-vpipendin-3~yhearbamate as a colorless oil. (ESI, pos. ton) m/z: 456.2 [M+1].

Step 3. BRAR-4-Tluore-1-(1-{(G-methoxypyridin-2-yviimethyl}-1 B-benzoldjimidazol-2-yhpiperidin-
3-amine (Example 425)
tert-butyl (3R 4R)-4-flooro-1-(0 -(Gucthoxypyrdin-2-y Bmethy -1 Ho-benzoldjimidazol-2-v Dpiperidin-
3-vhcarbamate (32 mg, | equiv) was dissolved 1n DCM (5 mL), HCH in dioxane (10 equiv) was added, and
the mixture  was allowed to stir overnight. The solution was concentrated, then punfied using reverse phase
HPLC to provide the title compound. 'H NMR (600 MHz, de-DMSQ) & 7.79 (s, 1H), 7.50 (1, /=7.53 Hz,
2H), 711 (1, J=7.66 Hz, TH), 6.96 (4, /=779 Hz, 1H), 6.88-6.94 (in, 1H), 6.39-6.49 (1n, 1H), 6.19 (1. /=895
Hz, 1H), 3.54-3.62 {(m, 1H), 3.36-3.43 (m, 1H), 3.18-3.24 (m, 3H), 3.00-3.13 (m, 2H), 2.74-2.87 (mu, 1H).

283
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2.52-2.63 (m. 1), 1.91-2.12 (m, 2H), 1.77-1.89 (m, 1H), 1.47-1.56 (m, 1H). (ESL pos. ion) m/z: 356.2

[M+1].
Table 18. Compounds made following Scheme 13 and analogous to preparation of Example 425
o o . . MS
Ex. # | Alcohol Structure Compound Name ,
NG (R)-1-(2-((5)-3-
= aminopiperidin-t-y1)-
423 \_/™ 1H-benzo{djimidazol-1- | 3582
: vi)-2,3-dihydro-1H-
HO indene-~5-carbonitrile
S (8)-1-(2-((5)-3-
/g:\ aminopipenidin-1-y1)-
424 \_ {H-benzo[dlimidazol-1- | 3582
- y1)-2 3-dihydro-1H-
HO indene-3-carbounitrile
0'/ (3R, 4R)~-4-fluoro-1-(1-
=N {(3-methoxypyridin-2-
425 Wi yDmethy)-1H- 356.2
benzoidimidazol-2-
HE yDpiperidin-3-amine
5 Table 11 Characterization data for compounds made following scheme 13
Ex Freq Separation SFC Isomer
o e THNMR Data (& ppm) . Separation
# | Solvent Stage c.s
Conditions
7.79 (s, 1H), 7.50 (t,./=7 53 Hz, 2H), 7.11 (1, /=7.66 Phenorenex
SO0ME Hz, 1H), 696 (d, J=7.79 Hz, 1H), 6.88-694 (m, Lux Cellulose-
I 1H), 6.39-6.49 (m, 1H), 6.19 (1. J=895 Hz, 1H), 2,30%
423 d{- 3.54-3.62 (m, 1H), 3.36-3.43 (m, 1H), 3.18-3.24 (m, B MeOH,
TV’ECE)H 3H), 3.00-3.13 (m, 2H), 2.74-2.87 (m. 1H), 2.52- Chiraleel OD,
263 (m, 1H), 1.91-2.12 {m, 2H). 1.77-1.89 (m, 1H), 25% MeOH
1.47-1.56 (m, 1H) Peak 1
779 (s, 1H), 7.49 (dd, /=791, 11.03 He, 2H), 7.06-
S00MH | 7.14 (m, 1H), 6.86-6.96 (m, 2H), 6.45 (brd, /=571 Phenomenex
4 z Hz, 1H), 6.19 {br t, J=8.95 Hz, 1H), 3.33-3.62 (m, B Lux Cellulose-
ds- 1H), 3.35-3.44 (m, 2H), 3.11-3.24 (m, 3H), 2.81- 2, 30% Me(GH
MeCH | 2.96 (m, 2H), 2.51-2.65 (m, 1H), 1.90-2.10 (m, 2H), Peak 3
1.73-1.88 (am, iH), 1.42-1.53 (m, 1H)
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Separation SFC {somer
HINMR Data (5 ppm) Hﬂ; e | Separation
e Conditions

Fx. | Freq.,
# Sobvent

822 (d, J=2.80 Hz, 11, 7.42 (d. J=7.79 Hz, 11D,
737 (dd, J=3.11, 8.72 Hz, 1H), 7.17 (d, J=8.72 Hz.

60(}3&{ 1H), 7.11 (d, J=7.79 Hz, 1H), 7.04-7.09 (m, [H),
425 dJ 6.98-7.03 (m, 1H), 5331 (s, 2H), 4.32-4.47 (m, 1H), - -
&~ 79 (g 3 A2 37 (3 ” 3 Q ..3 3 i )
DMEO 3.79 (5, 3H), 3.40-3.532 (m, 2H), 2.96-3.09 (m, 2H),

2.84 {dd, J=8.72,12.46 Hz, 1H), 2.04-2.14 (m, 1H),
1.73-1.84 (m, 1H)

Scheme 14. Compounds made through peptide coupling

X,
13 oH R,
/W o N
oF
o
¥ LiOH. MeGN E ,‘.'\‘ a'r:nme, ) ,S
G200, MeCN A 7N i | /I /}"‘N F 25 TFA %—--y\Q—-F
$ N % F N { E ey /
N

N HBoC " %
NHBoG HN~8oc

CN

Example 426; 1-(2-{2-((3R 4R )-3-aminc-4-fluoropiperidin-1-y1)-3,6-difluoro- 1 H-benzoidlimidazol-1-

vhacetyhazetidine-3-carboniirile
/\if -
Q%
Fao RN
O e PO
o a.szccg MeCN ) N&'NQ'"'"

NHBoc F* .
NHBoc

Step 1. methyl 2-2-((3R4R}-3-(({ert-butoxyearbonylaming }-4-fluoropiperidin-1-yi)-5,6-difluoro-
1H-benzo|d]imidazol-1-yhacetale

A vial was charged with tert-butyl (GR.4R)~1-(5, 6-difluoro-1 H-benzoldjimidazol-2-v1)-4~-fluoropipernidin-
3-yDcarbamate (0.3 g, 0.810 mmol) Cs2COs5 (0.792 g, 2.430 mmol) in acetonitrile (2.70 ml), and methyl 2-
bromoacetate (0.149 g, 0.972 ramol) and shaken on J-Kem block for 16h. Reaction mixture was filtered
through Celite® brand filter agent plug and purified by reverse phase HPLC to obtain methyl 2-(2-{(BR 4R}~
3-{{tert-butoxyearbony Danmme 4 Huoropiperidine L -3, &-diffnoro- 1 Hebenroldimnidazol L wDacetate,

'H NMR (600 MHz, DMSO-dq) & 7.56 (1, J=9.06 Hz, 1H), 7.51 (1, J=8.85 Hz, 1H), 7.19 (br d. J=8.25 Hz,
1H), 4.94-5.03 (m, 2H), 4.51-4.59 (dt, J=4.63, 9.01 Hz, 1H), 3.68-3.77 (m, 3H), 3.35-3.46 (m, 2H), 3.24-

[\
o0
W



b
(@]

WO 2019/079578 PCT/US2018/056484

330 (m, 1H), 2.95 (br ¢, J/=10.63 Hz, 1H), 2.73-2.89 (m, 1H), 2.13-2.21 (m, {H), 1.79-1.89 (m, 1H}, 1.39
(s, 9H). MS: (ESI pos. ion) m/z: 443.2 [M+1].

Q% O%
e N LIOH, MaCN e N
- mmmmmmmm% ¥ -
N / N /
NHBoc

!-:vf\ —Boc
Step 2. Z-(Z-{(3R4R}-3-({tert-butoxycarbonyl}amine)-4-flusropiperidin-1-vi)-5,6-difluorg-1 H-

benzol{diimidazol-1-yhacetic acid

Mathyl 2~ 2-({{ 3R 4R3I ({teri-butoxyearbony anuno-4-fluoropipenidin- L - -3, 6-diffuoro- 1 H-
benzo{diirnidazal- 1-vDacetate was saponified ustog LiOH (0.097 g, 4.05 nunol) in diocxane (1 ml) and
water (1 mL) Reaction mixture was stired at ambient tomperature for 1h. Reaction mixture was acidified
using acetic acid and the resulting off white precipitate was filtered to obtain 2-(2-((3R 4R)-3-((tert-
butoxy carbony Damino -4-flaoropiperidia- -y 1)-5,6-didluoro- 1 H-benzofdjimidazod- -y Dacetic  acid. MS:

(ESI pos. ion) m/z: 429.2 [M+1].

CN

OH HCi

R P

Fe “ N
P . r%"’" NQ’“’F HATU, DIEA, DMSO
F 25 C, 16h
NHBoc
Step 3. tert-butyl {(3RAR)-1-(1-(2-(3-cyanocazetidin-1 -vI)-2-oxocthyl}-5,6-difluore-1H-

benzold]imidazol-2-yi)-4-fluoropiperidin-3-yhcarbamate

A solution of 2-{2-((3R.4R)-3-((tert-butoxycarbony Damino)-4-fluoropiperidin-i -y 1)-3,6-diflucro-1 H-
benzoldpimidazol-1-vDacetic acid (0.015 g, 0.035 mmol), 3-cvancazetiding hydrochloride (4.15 mg, 0.035
mmol) and  2-{1b-beszotriazole-1-v)-1,1,3 3-tetramethylurontum bexafhwophosphate (0.613 g, ¢.035
mmol) in dimethy! sulfoxide (6.117 ml) and DIPEA (0.024 ml, 0.140 mmol) was shaken at ambient
temperature. The reaction mixture was purified by reverse phase HPLC (o obtain tert-butyl (3R 4R)-1-(1-
(2-{3-cyanoazetidin-1-y)-2-oxoethy})-3,6-difluora-1H-benzo{djimidazol-2-y D)-4-flucropiperidin-3-

vhearbamate. M3 (ESI pos. 1on) m/z: 493.2 [M+1].
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N
NHBoc NH,

Step 4. 1-2-(2-((3R.4R})-3-amino-4-fluoropiperidin-1-yi}-5,6-difluoro-1 H-benzo{d]imidazol-1-
vhacetyhazetidine-3-carbonitrile (Example 426}

tert-Buty LHGR 4R)-1-(1-2~-(3~cyanoazetidin- | -vD-2~oxoethy -3, 6~-difluoro~- T H-benzoldimidazol-2 v 1)-4-
fhuoropipenidin-3-y Dearbamate was treated with TFA.3 mb) i BCM (0.5 mL). Mixtore was concentrated
and purified using reverse phase HPLC to obtain the title compound. 'H NMR (600 MHz, DMSO-ds) §
7.34-7.60 (m, 2H3, 4.73-4.80 (m, 2H), 4. 48-4.60 (m, 2H), 4.31-4.48 (m, 1H), 4.17-4.28 (m, 1H), 4.06-4.15
(m, 1H), 3.82-3.94 (m, 1H), 2.96-3.06 (m, 2H). 2.74-2.84 (m, 1H), 2.06-2.17 (m, 1H), 1.64-1.88 (m, 3H).
MS: (ESI pos. ion) m/z: 393.2 [M+1].

The following compounds were made following an analogous procedure to that described for Example 426

and general Scheme 14 above:

Table 12. Compounds made following Scheme 14

Ex. # Amine Structure Compound Name I\E? .
N 1-(2-(2-((3R 4R)-3-
(S amino-4-
} HEI B A fluoropiperidin-1-v1)-
426 D O”g 5 6-diftuoro-10- 393.2
' NN | benzoid]imidazol-1-
FUN/}M [\/\_>‘AL yhacetyDazetidine-3-
NH carbonitrile
2
"*ég 2-(2-{((3R.4R)-3-amino-
(ﬁ 4-fluoropiperidin-1-v1)-
» % N 5,6-difluoro-1H-
SCT NN Qag benzoldjimidazol-1-y1)- | 440.2
. I 1-(3-{tort-
NN - buloxy Jazetidin-1-
N F )
FD:N K—Jt}« vhethan-1-one
NH,
Er
_ 2-(2-{({3R 4R}-3-amamo-
R F N 4-fluoropiperidin-1-y1)-
18 2<> oﬁ 5.6-diftworo-1H- |
N - K benzoldinidazol-1-y1)- -
H | e 2}-~N<—_'>—-:F E-(3,3-difluorocaretidin-
PN N : 1-yDethanone
NH,
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Table 13. Characterization data for compounds made following scheme 14

PCT/US2018/056484
2-(2-{({3R 4R}-3-amamo-
N r\% 4-fluoropipendin-1-y -
429 & o=, >.6-diffuoro-1H- - 6 o
. / benzold]imidazol-1-yH)-
ﬁ i N}____NQ,_,F 1-(3-isopropy lazetidin-
A / 1-yDethanone
NH,
For
- /\g 2-(2-{(3R 4R)-3-arminc-
F A 4-fluoropipendin-1-yh)-
o ‘N> 3 6-diffucro-1H-
430 O:ag benzo{djimidazol-1-vl)- | 444.2
N Fo N m 1-(6,6-difluoro-2~
Yy = . M - o~ ~y
H /i) DN ¢ | azaspirof3.3[heptan-2-
NN Mt vljethanone
NH;
g
2-(2-((3R,4R)-3-amino-
I/O\] < =¢—ﬂa3.or0 giperidinn} vl
N 3,6-diftucro-1H-
431 X o=§ benzold]imidazol-1-y1)- | 4382
Fei ot N 1-(7-oxa-2-
ﬁ ﬁ 2}«~N<_>‘-'F azaspirof[3.5]nonan-2-
FNF N 4 e :
" yhethanone
2

Ex. | Freq., P Separatio SF( I"*‘”‘{“e‘”
) N HNMER DBata (0 ppm) ) Separation
# Solvent n Stage .
Congditions
COOMH, | 734760 (m, 2H), 4.73-4.80 (m, 2H), 4.48-4.60 (m,
426 | paso. | 2HD4.31-4.48 (m, 1H), 4.17-4.28 (m, 1H), 4.06-4.15 B .
o (m, 1H), 3.82-3.94 (m, 1H), 2.96-3.06 (m, 2H), 2.74-
6 2.84 (m, 1H), 2.06-2.17 (m, 1H), 1.64-1 88 (m. 3H).
746 (dd, J=7.43, 11.17 He, 1H), 7.40 (dd. /=736,
10.39 Hz, 1H), 4.72-4.79 (m, 2H), 4.56-4.64 (m, 1H),
GOOMHz | 4.41-4.49 (m, 2H), 436 (br s, 1H), 4.16 (dd, J=7.20,
427 | DMSO- | 9.77 Hz, 1H), 4.08 (dt, J=4.98. 8.25 Hz 1H), 3.70 - -
de (dd. /=4.71, 10.00 Hz, 1H), 2.95-3.06 (m, 2H), 2.78
(ddd../=5.02, 8.10, 12.73 Hz, 1H), 2.02-2.16 (m, 1H),
1.89 (brs, 1H), 1.72-1.87 (mn, 1H), 1.15 (s, 9H).
7.37-7.50 (m. 2H), 4.87 (s, 1H), 4.76-4.85 (m, 2H),
S00MHz | 4.34-4.47 (m, 2H), 3.20-3.27 (m, 1H), 3.14-3.19 (m,
428 | DMSO- | 1H), 2.98-3.11 (m, 2H), 2.87-2.97 (m. 1H). 2.79 (dd, - -
ds J=8.37. 12.57 He, 1H), 2.03-2.18 (m. 1H), 1.96 (dt,
J=4.67,9.19 Hz, 1H), 1.78-1.91 (m. 1H)
7.46 (dd, /=747, 11.13 Hz, 1H), 7.38 (dd, J=7.32,
10.67 Hz, 1H), 4.70-4.79 (u. 2H), 4.32-4.47 (m,
600MHz | 1H), 4.25-4.30 (m, 1H), 3.92-3.99 (m, 2H), 3.62 (dd.
429 | DMSO- | J=5.92, 9.65 Hz, 1H), 3.34-3.43 (m, 1H), 2.96-3.05 - -
de (m, 2H), 2.76-2.82 (m, 1H), 2.31-2.47 (m, 1H), 2.08-
2.16 (m, 1H), 1.74-1.91 (m, 3H). 0.86 (t. J=5.57 Hz,
6H)
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SFC {somer
Separation
Conditions

Separatio
1 Stage

Fx. | Freq.,

1xxy F
4 Solvent HNMR Data (& ppmy)

T A7 (=920 Hz, 1H), 7.39 {dd. J=7.36, 10.70 Hz,
o UIH), 474 (d. J=179 Hz 2H), 4.32-4.46 (m. 3H).
COOMHZ | 03-4.10 m. 2H), 3.37-3.54 (m. 1H), 2.92-3 05 (m.

430 | rymso. . -
DMSO- | 31y, 2.88 4 J=12.38 Hz, 4H), 2.74-2.83 (m, 1H),

ds 211 (ddd, J=3.97, 8.10, 17.13 He, 11), 1.74-1.93 (m,
1),
7.47 (dd, J=743, 11.17 Hz, 1H), 7.39 (@d, J=7.36,
oM, | 1070 Hz 1), 4.72-480 (m, 2H). 4.34-4.47 (m,
431 | paso, | D402 (g J=8.33 Hz, 2H), 3.69 (s, 2H), 3.46:3.59 ~ ~
o (m, 411, 3.34-3.36 (m, 110}, 2.96-3.06 (m, 2H). 2.80
&

(dd, J=8.21, 12.50 Hz, 1H), 2.08-2.16 (m, 1H), 1.70-
1.58 (m, 610

NH
7

-~

Example 432: (R)-0-((2-(4.4-difluoro-3-(methylamino)piperidin-1 -y -6-fluoro-1H-benzo|djimidazol-1 -

yvhmethy Dnicotinonitrile
NC

Mel
KoCO3

F — >
OMF

-
l

NH,

A vial was charged with (R)-6-((2-(3-amino-4.4-diflucropiperidin-1 -y D-6-fhuore-1H-benzofdiimidazol-1-
yhmethyDnicotinonitrile (100 mg, 0.259 mmol). The vial was fitted with a stirring bar and DMF (1.3 mL)
was added. Potassium carbonate (53.7 mg, 0.388 mmoly was added, followed by 1odomethane (40.4 mg,
0.285 minel). The mixture was left to stir at room temperatore for 2 hours. Formation of the monoe and bis-
methylated aming was observed by LCMS. The reaction was worked up by diloting with EtOAc and NH,(1
(aq). The ouxture was extracted with EtOAc, the organic extracts were combined, dried over MgSOs,
filtered and concentrated fo give the crude mixture. The crude was purified on HPLC to afford the title
compound. MS: (ESI pos. ion) n/z: 401 2 [M+1]; 'H NMR (600 MHz, de-DMSO) 6 8.95 (dd, J=0.62, 2.18
Hz, 1H), 833 (dd. /=218, €. 10 Hz, 1H), 7.531 (d. J=8.10 Hz, 1H), 746 (dd, /=4.98, 8.72 Hz, 1H), 7.11 (dd.
J=2.49 503 Hz, 1H), 6.95 (ddd, /=2.49, 8.72, 996 Hz, 1H), 5.54 (s, 2H). 3.353-3.41 (m, 1H), 3.28-3.32 (m,
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1H), 3.10-3.16 (m, 1H), 2.91-2.96 (m, 1H), 2.88 (1d, J=3.66, 13.23 Hz, 1H), 2.25 (s, 3H), 2.13-2.23 (m,
1H), 2.01-2.13 (m, 1H).

NC
SN
£ N
T
HO
Example  433: (R)-6-({2-(4 4-diflnoro-3-((2-hydroxyethy Hamino)pipendin-  -v1)-6-fluoro-1 H-
5 benzo{d]jimidazol-1-yDmethy Dnicotinonitrile
NC,
; 0 =
N = - TB[)MSOJ Q
= NBCNEH; Fao N .
THE N'}m N<:><
’>M NC>< ‘ i
step -1

TEOMSC
Step 1 (Rp6-((2-3-(2-((tert-butyldimethylsilyDoxy)ethylamino)-4,4-difluoropiperidin-1-yi)-6-
fluore-1H-benzold]imidazol-1-yDmethylnicotinonitrile

10 (R)-6-((2~(3~amino-4, 4-difluoropiperidin-1-y )-6-tlnoro- 1 H-benzo[d jimidazol-1 -y raethy Dnicotinonitrile
(89.4 mg, 0.231 mmol) was combined with (tert-butyldimethylsilyloxy)acetaldehyde (63.7 pl, 0.301 mmol)
i a vial. Tetrahyvdrofuran (2.3 mL) and sodium cyancborohydride (24.2 ul, 0.463 mmol) were added. The
mixture was allowed to stir at room temperature for 2 hours, at which time starting material was {ully

consumed. The reaction was quenched with NHiCl(ag), extracted into EtOAc, washed with brine, dried

l_.
&

over MgSQy, filtered and concentrated to give (R)-6~-((2-G-((2-((tert-butyldimethy lsilvhoxyjethyDamino)-
4 4-diflaoropiperidin- 1y B-6-fluoro- 1H-benzod imidazol- Ly Dmethy Dmicotinonitrile, which was vsed i

the next step without further purification.

NC, NC,

= N = N
N SN
NE.\,,I . N .
- 19y <
i
siep -2
TEDMSO HO
Step 2. {(F)-6-{(2-(4.4-difluore-3-{{2-hydroxyethylamino)piperidin- 1 -y)-6-fluore-1H-

20 benzo{dlimidazol-1-yhmethylnicotinonitrile (Example 433)
(R)-6-((Z-(3~({ 2-({tert-buty Idimethylsily hoxy)ethy Damino)-4 4-difluoropipendin- 1 -y D-6-fluoro~- 1 H-

benrzoldpimidazol-1-yDmethyDnicotinonitrile was dissolved in THF (2.3 mL), and tetrabutylammonium
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fluoride (1.0 M solution in THF, 301 gl, 0.301 mmol) was added. The mixtare was left to stir at vt for 16 h.
Clean deprotection was observed by LOCMS. The resulting mixture was worked up by diluting with water
and EtQOAc, extracting into EtOAc, diving over MgSOy, filtering and concentrating. The crude was purified
by column chromatography (4g SiG,, 0-70% EtOAc m heptane) to furnish the title compound. MS: (ESI
pos. ion) m/z: 431.2 [M+1]. 'H NMR (500 MHz, do-McOH) & 8.82 {brs, 1H), 8.13-8.25 (m. 1H), 7.59 (4,
J=8.30 Hz, 1H), 7.55 (dd. J/=4.67, 8.30 Hz, 1H), 6.98-7.06 (m, 2H), 5.58 (s, ZH), 4.17 (did, J=4.80, 8.63,
1298 Hz, 1H), 4.06 (brd. J=13.23 Hz, 1H), 3.84-3.95 (m. 2H), 3.53-3.66 (m, 2H), 3.38-3.47 (m, 1H), 3.32-
337 (m, 2H), 2.25-2 472 (m, 2H).

NH,
Example 434: (5)-6~((2~(3-aminopiperidin-1 -vD-1H~benzo[djinidazol- 1~y DmethyDnicotinic acid

HCH

25C, 1h

T >_N: > 1.4 dioxane
"N

A vial was charged with (8)-6-((2-(3-aminopipendin- I -yh-1H-benzo|djimidazol-1-

yhmethyDricotinonitrile (0.03 g, 0.09 mmol) and 3.99 N aqueous hydrochloric acid (0.075 ml, 0.451 mmob)
in 1,4-dioxane (0.301 ml), and shaken at ambient temperature for Th. The reaction mixture was concentrated
and purified by reverse phase HPLC. 'H NMR (600 MHz, DMSO-de) & 13.23-13.63 (br s, 1H), 8.98 (4,
J=1.40Hz, 1H), 8.29 (br d../=6.85 Hz, 1H). 8.12-8.19 (m, 1H), .11 (brs, 1H), 751 (br d, J=7.71 Hz, 1H),
721 (brs, 1H), 7.15 (br s, 1H), 5.57- 5,61 (br s, 2H), 3.58-3.76 (m. 1H), 3.44-3.57 (m. 1H), 3.16-3.29 (m.
2H), 3.06 (brs, 1H), 2.52-2.55 (m, 1H), 1.95 (brs, 1H), 1.83 (or s, 1H), 1.53-1.64 (m, 1H). MS: (ESI pos.
ion) m/z: 352.2 [M+11.

HaNOG

N
N A
%
N

Example 435; (3)-6-((2-B-aminopiperidin-1-y - 1H-benzold] imihdazelu Lvlpncthy Dnicotinamide
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NaOH

methanol
25 °C, 3h

A vial containing  (S)-6-((2-(3-aminopiperidin-1-yD)-1H-benzold]imidazol- 1-y DmethyDnicotinonitrile
(0.03 g, 0.090 mumol) and NaOH (1 M m water) (0.271 ml, 0.271 mmol) in methanol (0.30 mL) was shaken
at rt for 3h. The reaction mixture was diluted with EtOAc, filtered, concentrated, and punified by reverse
phase HPLC to afford the title compound. "H NMR (600 MHz, DMSCO-de) 6 %.94 (s, 1H), 8.16 (dd, J=2.22,
.14 Hz, 1H), 811 (brs, 1H), 7.56 (br s, 1H), 743 (d, /=770 Hz, 1H), 718 (d, J=8.17 Hz, 1H), 6.98-7.11
(ry, 3H), 5.38-5.44 (m, 2H), 3.37-3.43 (m, 1H), 2.76-2.89 (m, 2H), 2.37-2.66 (m, 1H), 2.52-2.56 {m, 1H),
1.78-1.84 (m, 1H), 1.65-1.74 (m, 1H), 1.50-1.38 (m, 1H), 1.14-1.28 (m, 1H). MS: (ESI pos. ton) sz 351.2
M+11.
HNOC,

NH.
Example 436: 6-{{2-({3R AR}-3-anino-4-fluoropiperidin- 1 -y -1 H-benzo|djinudazol-1-
yhmethyDnicotinamide
H,NOG,
> 4
N

o N NaOH
O
N /
NHo

A vial containieg O~({2-({3R, 4R)-3-araino~4-Tluoropiperidin--vi-1H-benzo[dhmidazol-1-
yBmethy Dnicotinonitrilfe (0.03 g, 0.090¢ mmol} and NaOH (¢ M i water) (80.271 ml, ¢.271 mnob in
methanol (G301 ml) was shaken at ambiend terepersture for 3h. The reaction nuxture was diduted with

EtOAc, filtered concentrated and purified by reverse phase HPLC to afford the title compound. "H NMR

3]
Nel
o
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(500 MHz, MeOH-d4) & 8.84-9.04 (m, 1H), 8.08-8.27 (m, 1H), 7.48-7.58 (m, 1H), 7.06-7.34 (m, 4H), 5.51

(br d, J=6.75 Hz, 3H), 4.29-4.50 (m, 1H), 3.61 (br dd, J=3.89, 7.79 Hz, 1H), 3.39-3.50 (m, 1H), 2.87-3.19

(m, 3H), 2.10-2.27 (m, 1H), 1.78-1.97 (m, 1H), 0.79-0.98 (m,1H). MS: (ESI pos. ion) m/z: 369.2 [M+1].
OH

Example 437: 2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-

yl)acetic acid

OH OH

Oa\ o%
F N TFA/DCM F N
— =
=) O
F N " E N 4
NH,

HN—Boc
2-(2-((3R,4R)-3-((tert-butoxycarbonyl)amino)-4-fluoropiperidin- 1-yl)-5,6-difluoro-1H-benzo[d]imidazol-
1-ylacetic acid was treated with TFA (0.5 mL) in DCM (1 mL) and stirred at rt for 1h. Reaction mixture
was concentrated and purified via reverse phase HPLC to obtain the title compound. "H NMR (600 MHz,
DMSO0-d6) ¢ 7.47-7.60 (m, 2H), 4.82-4.92 (m, 2H), 4.51-4.59 (dt, J=4.63, 9.01 Hz, 1H), 3.35-3.46 (m, 2H),
3.24-3.30 (m, 1H), 2.95 (br t, J=10.63 Hz, 1H), 2.73-2.89 (m, 1H), 2.13-2.21 (m, 1H), 1.79-1.89 (m, 1H).
MS: (ESI pos. ion) m/z: 329.0 [M+1].

NC NC NC NC
— — — —
N/ N/ N/ N/
N Me N .«Me E N Me E N .«Me
F N F N N N
O O Qe O
N 4 N 4 F N 4 E N 4
NH NH NH NH
F / F / / /

Examples 438-441: 6-((R)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example 438) and 6-((S)-1-(4,6-difluoro-2-((3R,4R)-4-
fluoro-3-(methylamino)piperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example
439) and 6-((R)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example 440) and 6-((S)-1-(5,7-difluoro-2-((3R,4R)-4-
fluoro-3-(methylamino)piperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example
441)
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— = —
N/ N/ N/
N Me N Me N «Me
F N F N F N
N / N / N /
“NHBoc 1) KHMDS, Mel NH cak 2 NH
F 2) Chiral SFC purification F peak1 / FoP /
NG 3) TFA/DCM NG NG
-_— > — —
Y )/ N/ N/
F Me g N Me g N Me
N N N
F N “ F N - F -
NHBoc NH ‘4 NH
~1:1:1:1 mixture of isomers peak 3 / pea /

Step 1. tert-butyl ((3R,4R)-1-(1-(1-(5-cyanopyridin-2-yl)ethyl)-4,6-difluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-yl)carbamate (1.05 g, 2.098 mmol, mixture of 4 isomers) and methyl iodide (0.144 ml,
2.308 mmol) were dissolved in THF and cooled to O C. potassium bis(trimethylsilyl)amide solution, Im in
tetrahydrofuran (2.203 ml, 2.203 mmol) was added slowly and the reaction stirred for 1 hour. Conversion
stalled, so the reaction was quenched with ammonium chloride, then extracted with DCM (3X). The
organics were combined, dried over Na2S04, filtered, and concentrated to provide a mixture of methylated
and N-H products.

Step 2. Isomers were separated using chiral SFC: Chiralpak Cel2, 15% MeOH, 0.2% DEA.

Step 3. Each individual isomer (100 mg, 1 equiv), was dissolved in DCM (5 mL), then TFA (0.5 mL) was
added. After 1 hour, the solutions were poured onto pre-wetted SCX columns and flushed with methanol.
The products were eluted with methanolic ammonia.

Peak 1: 6-((R)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example 438): 'H NMR (500 MHz, METHANOL-d4) §
ppm 1.88 - 2.08 (m, 4 H) 2.22 - 2.33 (m, 1 H) 2.41 - 2.50 (m, 3 H) 2.99 (dd, J=12.72,9.34 Hz, 1 H) 3.16 -
3.30 (m,2 H)3.50-3.64 (m, 1 H) 3.77-3.95 (m, 1 H) 4.53 - 4.76 (m, 1 H) 5.97 (q, J=7.01 Hz, 1 H) 6.63 -
6.78 (m, 1 H) 7.04 - 7.16 (m, 1 H) 7.62 (d, J=8.30 Hz, 1 H) 8.19 (dd, J=8.30, 2.08 Hz, 1 H) 8.84 (d, J=1.56
Hz, 1 H). MS: (ESI pos. ion) m/z: 415.2 [M+1].

Peak 2: 6-((S)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example 439): 'H NMR (500 MHz, METHANOL-d4) §
ppm 1.97 (d, J=7.01 Hz, 3 H) 2.03 - 2.28 (m, 2 H) 2.52 (s, 3 H) 2.99 - 3.21 (m, 3 H) 3.59 (br d, J=12.98 Hz,
1H)3.71-3.80 (m, 1 H)4.54-4.75 (m, 1 H) 5.97 (q,J=7.01 Hz, 1 H) 6.64-6.75 (m, 1 H) 7.10 (dd, J=8.82,
2.08 Hz, 1 H) 7.58 (d, J=8.30 Hz, 1 H) 8.18 (dd, J=8.30, 2.08 Hz, 1 H) 8.76 - 8.87 (m, 1 H). MS: (ESI pos.
ion) m/z: 415.2 [M+1].

294



10

15

20

Peak 3: 6-((R)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example 440): 'H NMR (500 MHz, METHANOL-d4) §
ppm 2.01 (d, J=7.27 Hz,4 H) 2.18 - 2.33 (m, 1 H) 2.49 (s, 3 H) 2.98 (dd, J=12.46,9.34 Hz, 1 H) 3.14 - 3.28
(m, 2 H) 3.47 (br dd, J=12.85, 1.95 Hz, 1 H) 3.79 (dtd, J=8.40, 4.04, 4.04, 2.47 Hz, 1 H) 4.57 - 4.76 (m, 1
H) 591 - 6.04 (m, 1 H) 6.67 - 6.85 (m, 2 H) 7.63 (d, J=8.30 Hz, 1 H) 8.13 - 8.25 (m, 1 H) 8.84 - 8.96 (m, 1
H). MS: (ESI pos. ion) m/z: 415.2 [M+1].

Peak 4: 6-((S)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin-1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile (Example 441): 'H NMR (500 MHz, METHANOL-d4) §
ppm 2.02 (d, J=7.01 Hz, 3 H) 2.16 - 2.35 (m, 1 H) 2.51 - 2.68 (m, 3 H) 2.98 - 3.20 (m, 3 H) 3.46 - 3.60 (m,
1H)3.65-3.78 (m, 1 H) 4.54 -4.78 (m, 1 H) 5.99 (q, J=7.27 Hz, 1 H) 6.64 - 6.85 (m, 2 H) 7.58 (d, J=8.30
Hz, 1 H) 8.19 (dd, J=8.17,2.21 Hz, 1 H) 8.83 - 8.96 (m, 1 H). MS: (ESI pos. ion) m/z: 415.2 [M+1].

Scheme 15. Compounds made through mixed anhydride

0 OH W-R7
Br\)l\ o;g
RS OMe R®
3 RS RS 04» R 6
N ) .
il A NN R3 1) Cs,CO3, MeC il XN N R? 1) PivCl, hunig's base N o
>— —_— > >— -————— 1
A~ R?  2) LiOH, MeOH, H,0 (= N/ R? 2) NHR4R; R'T _ >N R2
N
NHBoc NHBoc ~ 3) TFA
NH,

H
ﬁ,H
N
(@)

F N
O
F N 4
NH,

Example 607: 2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[d]imidazol-1-yl)-1-
((1R,5S)-3-azabicyclo[3.1.0]hexan-3-yl)ethanone

s ] ]w &

N
FD:N C>— — i ) - " N
—
7N F o N F
. N> / iProEtN FD: N/>_ then TFA PN F
‘NHBoc “NHBoc F N "

L A NH,
Step 1. 2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-
((1R,5S)-3-azabicyclo[3.1.0]hexan-3-yl)ethanone
2-(2-((3R,4R)-3-((tert-butoxycarbonyl)amino)-4-fluoropiperidin- 1-yl)-5,6-difluoro-1H-benzo[d]imidazol-
1-yDacetic acid (110 mg, 0.257 mmol), 1,1'-dimethyltriethylamine (135 pl, 0.770 mmol), and
tetrahydrofuran (1284 pl) were combined in a vial and cooled to OC. trimethyl acetyl chloride (24.12 pl,

0.282 mmol) was added dropwise and the mixture stirred for 15 minutes. LCMS showed full conversion to
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mixed anhvdride (appears as methyl ester by LCMS from MeOH displacement). 3-azabicyclo|3.1.0thexane
(1.5 equiv) was added and allowed to stir for 1 bour. The mixture was concentrated down, then redissovied

in DCM/TFA (1:1) and allowed to stir for 1 hour. The mixture

PCT/US2018/056484

was reconcentrated, then redissolved in 1

mE, DMSQ, filtered, and purified by reverse phase HPLC to provide the desired product.

Table 14. The following compounds were made following an analogous procedure to that described for

Fxample 607 and general Scheme 15 above:

Ex.

+#
iid

Amine

Boc
Deprotection
Procedure

Structure

Compound Name

MS
MH+

600

Me

@‘*Me

N

o)

2-(2~((3R,4R)-3-amino~4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-yh-1~-(2-
methylazetidin1-
vhethanone

382.0

601

P oy
-
I3 N N 4
NH,
F

2-(2-((3R.4R})-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diftuorc-1H-
benzofdjimidazol-1-yIj-N-
(2 2-difluoroethv hi-N-
mecthvlacetamide

406.2

Wi,

2-(2-((3R,4R)}-3-amino-4-
flworopiperidin-1-v1)-5,6-
difiuoro-1H-
benzofdjimidazol-1-y1)-N-
cyclopropvl-N-
methylacetamide

603

Me

Me
"N °CN

2-(2-({3R_4R)-3-amino-4-
flnoropiperidin-1-v13-5,6-
diftuoro-1H-
bepzofdjimidazol-1-y-N-
{({(R)-1-cyanoethyl)-N-
methylacetamide

604

2-(2-((3R,4R)-3-amino~4-
fhioropiperidin-1-y-5,6-
diffworo-1H-
benzofdjimidazol-1-yD}-N-
methy -N-((R)-1-(pyridin-2-
yhethyhacetamide

605

Me

Me.,

Iz

2-(2-((3R,4R}-3-amino-4-
fhioropiperidin-1-y-5,6-
diffworo-1H-
benzofdjimidazol-1-yD}-N-
cthyl-N-methylacetamide

370.2
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Amine

Boc
Deprotection
Procedure

Structure

Compound Name

MS
MH+

606

Me\

N"‘\_’F

O

F N
»--.I\Q,m f
F N %
N,

2-(2-((3R,4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-v)-N-
(2-fluoroethyl)-N-
methylacetamide

388.2

607

N

-0

NH,

2-(2-((3R,4R)-3~amino-4~
flworopiperidin-1-v1)-5,6-
diffuoro-1H-
benzo|djimidazol-1-y})-1-
((AR,55)-3-
azabicyclof3.1.0thexan-3-
yijethanone

394.0

608

Me

2-(2~((3R,4R)-3-amino~4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-v)-N-
methy LN-(1-(pyridin-2-
ybhethyhacetamide

649

2-(2-((3R.4R})-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diftuorc-1H-

benzoldjimidazol-1-y1)-1-(2-

azabicyclof3.1.0}hexan-2-
yhethanone

394.2

610

2-(2-((3R.4R)-3-amino-4~
flnoropiperidin-1-v13-5,6-
diftuoro~-1 H-
benzojdjimidazol-1-yD)-N-
({S)-1-cyanoethy)-N-
methviacetanude

611

2-(2-((3R,4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-v)-N-
methyl-N-(tetrahy drofuran-
3-vhacetamide

4122

612

Me

2-(2-((3R,4R)-3~amino-4~
flworopiperidin-1-v1)-5,6-
diffuoro-1H-
benzojdjimidazol-1-yD)-N-
{1-cvanopropan-2-yH-N-
methy lacetamide

40972

613

Me
L]
.v.e\

Tz

7 N

=N

2-(2-((3R.4R})-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diftuorc-1H-
benzofdjimidazol-1-y)-N-
methy -N-(i-(pyridin-4-
yhethyDacetamide

4472
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Ex , Boc . MS
4 ’ Amine Deprotection Structure Compound Name M 1 +
Procedure
M 2-(2-((3R,4R)-3-amino-4-
ME‘N .J\ . fluoropiperidin-1-v1)-5,6-
Me o diftuoro-1H-
614 M L B ] benzofdlimidazol-1-yD-N- | 4382
H o cr, %NQ.F methyl-N-(1.11-
e - trifluoropropan-2-
N yhacetamide
e, - 2-(2-((3R.4R)-3-amino-4~
CN flnoropiperidin-1-v13-5,6-

© diftuoro-1H- 1812
benzo[djimidazol-1-yD-N- | ~00

Me
()] 5 \Nn”'\ B Fu - N
H e " -
g / {cyanomethy1)-N-
NH, methviacetanude

e 2-(2-((3R 4R)-3-aminc-4-
flnoropiperidin-1-v13-5,6-

616 | M _ A
N Me B Fra N e N diftuoro-1H-
>~y | benzoldjimidazol-1-yh-N-

h kK methy-N-propy lacetamide

2-(2-((3R,4R)}-3-amino-4-
N __OH flucropiperidin-1-yi3-5,6-
difluoro-1H- 4100

benzojdjimidazol-1-y1)-N-

STR RN B °
AN
Q"‘ cyclopropyi-N-(2-
i, hydroxyethyDacetamide

3842

ol 1-(2-(2-((3R,4R)-3-amino-4-
?1] fhuoropiperidin-1-v1)~-5,6-
A diffworo-1H-
618 B © benzofd]imidazol-1- 4252
LN N yhacety])-3~
F N';"— NQ“F fluoropyrrohidine-3-
N, carbonitrile
& 2-2-((3R 4R)}-3-amino-4~
@ flworopiperidin-1-v1)-5,6-
, diffuoro-1H-
619 B ”’S benzo{dlimidazol-1-yD-1-(2~ | 410.0
Q__ oxa-3-
azabicyclof2.2. 1 theptan-3-
ity yhethanone
) 2-(2~((3R,4R)-3-amino~4-
( b fluoropiperidin-1-v1)-5,6-
s diftuoro-1 H-
imi - 454.2

620 (’b B 0% benzojdjimidazol-1-y1)-1-
T ’>" D“ (hexahy dropyranof4,3-
bil1.4]oxazin-4(7H)-

vhethanone
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Boc .
ij Amine Deprotection Structure Compound Name MS
i Procedure M+
ME\N 2-(2-((3R,4R)-3-amino-4-
Me o %—}CN fluoropiperidin-1-v1)-3,6-
™ M i ..
621 N o - difluoro-1H- 400
”’;}" B F\;@[’}mwow beruzoldfimidazol-1-yi-N- | F002
N . N 4 (2-cyanapropyl)-N-
Ik methylacetamide
j'( -(2-((3R4R)-3-amino-4-
oF M flucropiperidin-1-y1)-5,6-
) 3 0 .y
622 MG‘NI B . 7 difluoro-1H- ] 4387
N N N | benzofd}imidazol-1-y1)-N-
> @ N’>'" “D""' methy[-N~(3,3,3-
i, trifluoropropylacetamide
F.'
w ¥ 2-{2-({3R.4R)-3-amino-4-
H fluoropiperidin-1-v1)-5,6-
’ N diffworo-1H-
623 B o’{) benzo{dlimidazol-1-y1)-1- | 4302
Fas e N {((1R,55)-6,6-difluoro-3-
/}MNQ~F azabicyclo]3.1.0}hexan-3-
PN s vhethanone
7N
:N 2-(2-((3R 4R )-3-amino-4-
( :7 flucropiperidin-1-v1)-3,6-
624 B N difluoro-1H- 475 0
oﬁg benzo{dlimidazol-1-vD)-1-(4- | 7
P (pyrimidin-2-yDpiperazin-1-
?‘““Q"“’ yhethanone
o N, 2 N 4
F it
(’B\( 2-(2-((3R 4R)-3-amino-4-
A fiworopiperidin-1-vh-5,6-
QO < ;
625 - _ a(’) difluoro-1H- .
E_\{i B RV benzo|d}imidazol-1-yH-1-(2- 4102
. O N‘}" \EQ‘ F isepropy lazetidin-1-
"Nty ylethanone
F
f 3 2-(2-((3R4R)-3-amino-4-
O flocropiperidin-1-vi)-5,6-
i E N diftuoro-1H-
626 ifluorc )
B = benzofdfimidazol-1.yh-1-3- | 2
N Fo N (difluoromethoxy)pyrrolidin-
H F N’>m NQ"" 1-yDethanone
Ny
[9)
( j’“‘ 4-(2-(2-{(3R,4R)-3-amino-4-
N fhuoropiperidin-1-v1)~-5,6-
627 B ) difluoro-1H- 423.0

benzo|[d}imidazol-1-
vhacetymorpholine-2-
carbonitrile
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ij Amine Deprotection structure Compound Nante I\]:g? +
i Procedure
HO,
HO ”Z’) 2-(2-((3R 4R)-3-amino-4-
N fhuoropiperidin-1-v1)~-5,6-
75 B o @iﬂy.or@—],Hn 1122
) Fao o, benzo{djimidazol-1 -y - 1-(3- o
ﬁ ‘}“ND“‘F hydroxypiperidin-1-
FTONETN % yhethanone
NH,
Mo on 1-(2-{2-((3R,4R)-3-aminc-4-
6 fluoropiperidin-1-v1)-5,6-
N diftuorc-1H-
629 B ‘3% benzo[d]imidazol-1- 4352
NG Nt vhacety!)-4-
_Nz}}"' N(:}"”F methylpiperidine-4-
e N carbonitrile
2-(2-((3R,4R)-3~amino-4~
ol N flucropiperidin-1-y1)-3,6-
" o N difluoro-1H-
630 /I B S benzofdjimidazol-1-yD-1- | 4435.0
oo { naphthyridin- 1{2H)-
NHz vijethanone
Ff
Q\ )«F 2-{2-({(3R.4R)-3-amino-4-
N fluoropiperidin-1-v1)-5,6-
31 oﬂi) difluoro-1H- o -
B et benzofdjimidazol-1yDN- | 22
&"“Q‘“F' cyclopropvl-N-(2,2-
PO Ny diftuorocthy Dacetarmde
73
S 2-(2-((3R.4R})-3-amino-4-
y fluoropiperidin-1-v1)-5,6-
632 . difluoro-1H- oy
B )ﬁ(v benzofdlimidazol-logh-1 | T2
Fi\if}""ND“F' (SH-pyvrrolo]3,4-bjpyridin-
W / 6(7H)-yhethanone
N4,
O
o 9 2-(2-(3R4R)-3-amino-4-
. fluoropiperidin-1-yf)-3,6-
633 o difluoro-1H- o
Me, B . 54) benzofdjimidazol-1-y1)-N- 426.0
N N/)___ND‘_,,F methyl-N-((tctrahy drofuran-
H e N 4 3-yDmethy Dacetamide
N,
o j" A(2+((3R,4R)-3-amino-4-
Ao LF Y fluoropiperidin-1-y§}-5,6-
634 | pe j 04\? difluoro-1H- 062
" B b benzo|djimidazol-1yh-N- | 102
H > | (2-<ifluorocthy})-N-
ENET TR

methylacetamide
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Ex Boc MS
“ Amine Deprotection structure Compound Nante Mi 1 .

Procedure

o j»' 2-(2-((3R.4R)-3-amino-4-
hY flucropiperidin-1-v1)-5,6-

F: .
635 oﬁ(} diffuoro-1H- N
I\/Ee\ f B benzo[djimidazol-1-y1}-N- 4242

N P NN Az
H ,}wQ«F methyl-N-(2,2,3-
FONE N {

» trifluorocthyvhacetamide
H,

S (R)~1-(22-((3R 4R)-3-
N

N argino-4-fincropiperidin-1-
636 {j 5 D’S V13 6-difluoro-1 H- 070

N " NN benzo|djimidazol-1-
H N ,?m \<:>'"’ yhacetyhpyrrolidine-2-

i, carbonitrile

- o 2-(2-({3R_4R)-3-amino-4-
MS‘N»—OW © | fluoropiperidin-1-v1)-5,6-
) o difluoro-~-1H-
637 ‘V"*%N.,O"“O"’ B F o benzo[d]imidazol-1-yD)-N- | 440.0
y . y
}-—-—NC}mF (1r4R)-4-
F7oNFTN 4 bydroxycyclohexyl)-N-
methylacetamide

Me,  §° 2-(2-((3R,4R)-3-amino-4-
Me | Me ;! Ny flucropiperidin-1-yi3-5,6-
638 N { . diffuoro-1H- 72

N
/I Ny N | benzoldlimidazol-l-y1}-N-
= F@/‘““Q“"" racthy 1-N-((S)-1-(pyridin-2-

yvhethyDacetamde

2-(2-((3R.4R})-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diftuorc-1H-
benzofdjimudazol-1-y1)-1-
{octahydro-1H-pyranof4.3-
blpyridin-1-yhethanone

452.2

2-(2-((3R,4R)}-3-amino-4-
flworopiperidin-1-v1)-5,6-
640 diffuoro-1H- " n
benzo{djimidazol-1-vi}-1-(4- -

FN;’}" “Q‘F hydroxypiperidin-1-
F7NE N A yl)ethan(me

L
Y
Z
&

i 1-(3-(1H-1.2 4-triazol-1-
N M " yhazetidinL-y1)-2-(2-
{(3R 4R)-3-amino-4~

N
N N
64l d B pg fluoropiperidin-1-y1-5,6- | 4352
: difluoro-1H-
F N
N F!\%“NQF benzofdjimidazol-1-
H

it yhethanone

301
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MS
MH+

7-(2-(2-((3R,4R)-3-amino-4-
flworopiperidin-1-v1)-5,6-
diffuoro-1H-
benzo|[d}imidazol-1-
yhacetyDhexahvdroimidazof
1,3-alpyrazin-3(2H)-onc

643

2-(2-({3R_4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diftuoro-1H-
benzofdjimidazol-1-yIj-N-
{2-cyancethy -N-
{(tetrahydrofuran-3-
yDmethylacetamide

465.2

644

4-2~(2-((3R, 4R)-3-amino~4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzofdjimidazol-1-
vhacety h-MN-
methy lmorphohine-2-
carboxamide

645

2-(2-((3R,4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-yD-1~(3-
{(methylsolfonyDracthyDpyr
rolidin-1~yjcthanone

474.2

646

2-(2-((3R.4R)-3-amino-4~
flnoropiperidin-1-v13-5,6-
diftuoro~-1 H-
benzofdjimidazol-1-y1)-1-
(3.6-dihydro-
{1,2,4lriazolofl,5-
ajpyrazin-7(8H)-y Dethanone

435.2

647

2-(2-((3R,4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-yh-1~-(2-
(methoxymethy Dmorpholino
Yethanone

4422
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Structure

Compound Name

MS
MH+

648

dbﬂe
N
H

OH

d\Me
N

O

ooy N

-0

g N {
NH,

2-(2-((3R,4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzo{djimidazol-1-y1}-1-(3-
hydroxy-3-methylpyrrohidin-
I-yDethanone

412.2

649

SOQEV;E

B

’SO»_,»MG

®

O

-0

WH,

2-(2-((3R,4R}-3-amino-4-
fhuoropiperidin-1-v1)~-5,6-
diffworo-1H-
benzo{djimidazol-1 -y - 1-(4-
(methylisulfonyDpiperazin-1-
yhethanone

o
~3
S
[N

650

(o]
/‘l‘ Me

F
ra)

N~{{1-acetylpyrrolidin-3-
yhrethyvH-2-2-((3R4R)-3-
amino-4-fluoropipendin-1-
yi3-3,6-difluoro-1 H-
benzofdjimidazol-1-yD}-N-
ethvlacetamide

481.2

651

T
&o

Ve, 3
ey

I

2-(2-({3R_4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diftuoro-1H-
benzofdjimidazol-1-yIj-N-
(1,1-dioxidotetrahy dro-2H-
thiopyran-4-y1)-N-
methylacetamide

474.2

652

2-(2-((3R.4R)-3-amino-4~
fiworopiperidin-1-vh-5,6-
diftuoro~-1 H-
benzojdjimidazol-1-yD)-N-
((L1-
dioxidotetrahydrothiophen-
3-vhraethyh-N-
methylacetamide

474.0

Me Me
CN

2-(3-(2-2~((3R 4R)-3-
argino-4-fincropiperidin-1-
v1)-3,6-difluoro~1 H-
benzo|djimidazol-1-
vDhacety Dpiperidin-4-y1)-2-
methy lpropanenitrile

463.0

303
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634

1-(2-(2~{(3R 4R-3-amino-4-
fiworopiperidin-1-vh-5,6-
diftuoro~-1 H-
benzo|djimidazol-1-
yhacety}-N-
methy Ipiperidine-3-
carboxaraide

4532

655

T

HO H

2-(2~((3R,4R)-3-amino~4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzoldjimidazol-1-v)-N-
(2-hydroxyethy §)-N-
{pyridin-3-
yimethyDacetarnide

2-(2-((3R,4R)-3-amino-4-
fluoropiperidin-1-v1)-5,6-
diffworo-1H-
benzofdjimidazol-1-y)-N-
(2-cyanoethy)-N-
{(tetrahydro-2H-pyran-4-
ylacetanude

4652

B

1~(2~(2-{(B3R,4R)-3~-amino-4-
fhioropiperidin-1-y-5,6-
diffworo-1H-
benzofdlimidazol-1-
yvhacety)-N N-
dimethylpipendine-3-
carboxamide

658

1-(2-(2~{(3R 4R-3-amino-4-
flnoropiperidin-1-v13-5,6-
diftuoro~-1 H-
benzofdjumidazol-1-
vhacety1)-4-
(methoxyracthylpiperidine-
4-carbonitrie

659

B

7-2~(2-((3R,4R)-3~amino-4-
fhioropiperidin-1-y-5,6-
diffworo-1H-
benzofdlimidazol-1-
yhacetyDtetrahydro-1H-
oxazolol3,4-alpyrazin-
3(6H)~one

e
L
98]
[

304
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Ex. Amine Deprotection structure Compound Nante MS
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Procedure
=\ HNJ%} 2-(2-((3R 4R)-3-amino-d-
o flworopiperidin-1-v)~6-
660 3 & N Lo -
: \T/ B o flnoro-1H-benzofdjimidazol- | 393.0
}MND_,,: 1-yD)-N-(thiazol-2-
NH; N 4 yhacetamide
NH, ’ )
HIV N, 2-(2-((3R,4R)-3-amino-4-
o © fluoropiperidin-1-v1)-6~
661 1 ner, B Py Ny N fluoro-1H-benzo[d]imidazol- | 392.2
R%ND“F 1oy D-N-(2,2,2-
i, irifluoroethyDacetamide
ray 2-(2-((3R.4R)-3-aming-4-
N e, flucropiperidin-1-y1)-6-
662 A\«"\ B _ o ﬂug)mﬂH:benzo{d}imidazoL 4322
L Fag Ry N Ly h-Necyclopropyl-N-
CL-O- 222
N, trifluoroethyDacetamide
AN 2-(2-((3R 4R)-3-amino-4-
, Y flnoropiperidin-1-y13-6-
663 Moy M B Fa RN fluoro~-1H-benzojd]unidazol- | 382.2
’}””“D"“F 1-vI}-N-(2-methoxyethy)-N-
¥ s methylacetamide
Me /C/\O 2-{2-((3R_4R)-3-amino-4-
N {luoropiperidin-1-y1)-6-
O p Lo
664 o 1D - :J\, fluoro-1 H-benzo[d]imudazol- | .
H’/L“/ B Frap RN v D-N-methy I-N-((8)- 394.2
k{}?‘“ NQ‘"F tetraby drofuran-3-
N, yhacetamide
we. § % 2-(2-((3R,4R)-3-amino-4-
N fluoropiperidin-1-y1)-6-
o , by
665 o 83 74\? fhuoro-1 H-benzofd]imidazol- 94 9
o B NG 1-yD-N-methy-N-((R)- 394.2
,\:'}“ NQ“F tetrahy drofuran-3-
NH, yhacetanide
1 3
P 2-(2-((3R,4R)-3-amino-4-
) [ HNT e flucropiperidin-1-y1)-6-
666 7 B O’ix) fluoro-1H-benzo[d]imidazol- | 41372
N e RN N F-yB-N-((S)-I~(pyridin-2-
&}MNQ..,; yhethyDacetarade
NG N Y
N,
CF,
i\N,DO 2;1{2"((3&433;3-imigofim
oF o uoroptperidin-1-vl)-6-
667 N,J’::,\O B . ﬁ% fluoro-1H-benzofdlimidazol- | 462.2
H TR N T s
T | it
NN 4 tetrahy drofuran-3-y13-N-
M,
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ifluorcethy Dacetarmide
o 2-(2-({3R.4R)-3-amino-4-
668 I B o flucropiperidin-1-y1)-6- 1642
HN Py gy fluoro-1H-benzofd]imidazol- | 77
O 7 NQ_‘F 1-yD-N-cyclobuty lacetamide
o‘NHZ
CN
HNJ: . 2-(2~((3R 4R)-3-amino-4-
on o= flucropiperidin-1-v1)-6-
669 B . j fluoro~-1 H-benzofdjimidazol~ | 3772
Feh™ Tte “%NO‘_,F Iy D-N-((8)-1-cvanopropan-
N 2wy Dacetande
CN
n /g . 2+(2-({3R.4R)-3-amino-4-
. ON o ‘ i fluoropiperidin-1-v1)-6~
670 /I: B . ; fluorc-1H-benzofd]imidazol- | 377.2
HN™ “hie N(>--N<:>'--F 1y D-N-({R)-1-cyanopropain-
RNz el / 2-vhacetamide
i,
Eiy O \ v
N 2-(2-((3R,4R)}-3-amino-4-
. ’ 0"‘8 flworopiperidin-1-v)~6-
OTL | Fnyrette B Fo o fluoro-1H-benzojdjimidazol- | 396.2
> 1y 1)-N-gthy l-N-(2-
N k™ methoxyethvhacetamide
CFs ey 2-(2-((3R,4R)-3~amino-4~
kN/';\j) " ﬂu@r}a};;igeridir{i(—ﬁ.~yi.)d~6— :
7 o o flgoro-1H-benzofdlimidazol-
672 1 T.L» B i :l} 1y D)-N-((R}- 4622
H I P . -
fetrabydrofuran-3-y-N-
W £ . /
N’% Q‘” (2,2,2-
N, trifluorocethviacetanude
HN NS 2-(2-((3R 4R)-3-amino-4-
' 054\} flucropiperidin-1-v1)-6-
673 O B Faul Yy flooro-1H-benzo[dlimidazol- | 4062
“%NQ-’F 1 1)-N-(3,3 3~
N, trifluoropropylacetamide
i N
PN 2-(2-((3R_4R)-3-amino-4-
7 E ”“\ AN e flucropiperidin-1-y1)-6-
674 7 B 0‘—‘-’% fluoro-1H-benzoldjimidazol- | 415.2
N e Fo o ] -y D-N-((R)- 1 -(pyridin-2-
,}««NQ«F vhethyDacetamide
PN 4
hH,
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5
q 2-(2-((3R_4R)-3-amino-4-
NiH fluoropiperidin-1-v1)-6~
675 . 8 O—‘-‘S ﬂucm—lH~ben7i0{d]ilnidazoi~ 3807
W | et Ly D-N-((S)- e
,>-~N<j>-"!‘ tetrahy drofuran-3-
i » yhacetarnide
. )
G 2-(2-((3R 4R)-3-amino-4-
i flucropiperidin-1-y1)-6-
676 . o=‘S fluoro~1 H-benzofd]imidazol~
Hzm)[:/\ B P, 1-yD-N-((R)- 380.2
,}-—-ND—-& tetrahy drofuran-3-
o s yljacetaride
NH5
\Q 2-(2-((3R.4R})-3-amino-4-
. ofl\‘} fluoropiperidin-1-v1)-6~
677 HNK B PN fluoro-1H-benzofdlimidazol- | 464.2
L (ﬂ ol e | 1oyl lo(2-methy lazetidin. 1-
N " viethan-1-one
M(-o> 2-(2-((3R,4R}-3-amino-4-
O N~ fhuoropiperidin-1-y)~6-
678 E j\ B 098 finoro-1H-benzofdlimidazol- 1947
N ‘ A Ly D 1((S)-3- e
H f/\ %ND“F methy lmorpholinojethan-1-
A N i one
N
ol ] 2-(2-((3R 4R)-3-amino-4-
., N flucropiperidin-1-y1)-6-
679 o B C”’S fluoro-1H-benzo|dfimidazol- | .o,
HIN e VAN Py D-1-((R)-2- T
A \J’>— N\__/ F | methylpyrrolidin-1-vDethan-
H, 1-one
/ - .
N ™ 2-(2-((3R 4R)-3-amino-4-
o ' N fluoropiperidin-1-v1)-6~
650 [ j\/o\ 8 i oF flmorouil %{:i%ﬁiil‘?%}gr_ndamiu 4742
if‘_\i "\WN\““N/' " ) 1 } ;n h k} S 1 }
LAy (methoxyvmethy hmorpholino
' o Yethan-1-one
Ny
(O> 2-(2-((3R.4R)-3-amino-4-
O VS fluoropiperidin-1-v1)-6~
. [ j\? . o=h fiuoro-1 H-benzoldfimidazol- | . -
N | Y Foy D 1((R)-3- e
H ' methylmorpholinojethan- -

one

307




E Boc MS
; ) Amine Deprotection Structure Compound Name MH+
Procedure
_(j 2-(2-((3R,4R)-3-amino-4-
N fluoropiperidin-1-y1)-6-
0 -1H- imi -
682 m B ] ;(R fluoro 11%Iy3?51_z((zgc;]_12rfl1dazol 1782
\C[ N/% N/\:><F methylpyrrolidin-1-yl)ethan-
‘NHBoc 1-one
/(O 2-(2-((3R 4R)-3-amino-4-
0 N fluoropiperidin-1-yl)-6-
683 ): j\ B O;S fluoro-1H-benzo[d]imidazol- 408.2
N F N 1-yD)-1-(3,5-
H \C[ /%NQ—F dimethylmorpholino)ethan-
N NH 1-one
2
[° 2-(2-((3R,4R)-3-amino-4-
(0] N /1/ fluoropiperidin-1-yl)-6-
684 [ j\/ B 0;% fluoro-1H-benzo[d]imidazol- 408.2
N F N 1-yl)-1-(3-
H \C[ %NC><F ethylmorpholino)ethan-1-
N '>NH2 one
[ Oj 2-(2-((3R.4R)-3-amino-4-
0] N fluoropiperidin-1-yl)-6-
685 [ j B O;S fluoro-1H-benzo[d]imidazol- 420.2
N™ F N 1-yD-1-((S)-3-
H V \C[ )~ NC>"F cyclopropylmorpholino)etha
N NH n-1-one
2
wo_, [ Oj 2-(2-((3R 4R)-3-amino-4-
o N fluoropiperidin-1-yl)-6-
686 o [ j B o] fluoro-1H-benzo[d]imidazol- 4102
SN F N 1-yD)-1-((R)-3-
H \C[ /%NC><F (hydroxymethyl)morpholino
N NH )ethan-1-one
2
>{ OJ 2-(2-((3R 4R)-3-amino-4-
o N fluoropiperidin-1-yl)-6-
687 j B o‘% fluoro-1H-benzo[d]imidazol- 408.2
N F N 1-y1)-1-(3,3-
H \C[ /%NQ‘F dimethylmorpholino)ethan-
N NH, 1-one

Table 15. Characterization data for compounds tabulated in Table 14

asymmetric benzimidazole substitution at R' in Scheme 15 were separated during the preparation of the

tabulated final compound (I = after preparation of the acetic acid intermediate (where at least one R’ is

not hydrogen); B = prior to boc deprotection; or F = final compound).
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The column “Separation Stage” indicates after which process step regioisomers formed due to
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Ex. )\ Freg, 'HNMR Data (5 ppm) Separation | o ation
# Sobvent Stage e
Conditions
7.42-7.56 (m, 1H), 7.38 (dd, J=7.47, 10.59 Hz,
600 1H), 4.60-4.88 (m, 2H), 4.55-4.90 (m, 3H), 4.32-
iy 4.52 (m, 2H), 4.11-4.21 (m. 1H}, 3.76-3.90 (m,
600 Djffg% TH), 2.96-3.09 (m, 2H), 2.71-2.88 (m, 1H), 2.37- - -
e i 2.46 (rn, 1H), 2.12 (dt, J=3.11, 13.08 Hz, 1H),
’ 1.73-1.90 (m, 3H), 1.53 (d, J=6.23 Hz, 1H), 1.35
(dd, 7=1.87, 6.23 Hz. 2H)
€00 7.44-753 (m, 1H), 7.25-7.43 (m, 1H), 6.02-6.55
‘ oty (m, 1H), 4.99-5.11 (m, 2H), 4.30-4.48 (m, 1H),
601 Bf‘w‘;’) 3.93-4.03 (m, 1H), 3.78 (dt, 1=3.74. 15.41 Hz, - -
: d%; - 1H), 3.22 (s, 2H), 2.94-3.04 (m, 3H), 2.71-2.82
(m, 1H), 2.01-2.15 (m, 1H), 1.70-1.87 (m, 3H)
600 7.35-7.33 (m, 2H), 4.99-5.15 (m, 2H), 430-4.46
i (m, 1H), 3.28 (br d, J=3.43 Hz, 1H), 2.95-3.10 (m,
602 oMSO. | 2D, 2.86 (5. 3H). 2.79 (br dd, J=8.25, 12,61 Hz, - -
! " Tl 1H). 2.02-2.18 (m, 1H), 1.71-1.88 (m, 3H), 0.86~
1.01 (1, 4H)
7.31-7.40 (m, 1H), 7.18-7.30 (m, 1H). 5.58 (q.
J=7.18 Hz, 1H). 5.02-5.19 (m, 2H), 4.42-4.61 (m,
sooM, | HHD-3.53 (did, J=1.56, 4.18, 12.39 Ha, 1H), 3.39 Chiralpak OJ.
603 doMeon | (b d J=12.98 Ha, 1H), 3.28 (s, 2H), 3.21-3.30 (m, B 10% MeOH,
FRCVE U, 3.04-3.15 (m, 1FD, 3.07 (br s, 1H), 2.98 (dd, peak 2
J=8.82, 12.46 Hz, 1H), 2.17-2.29 (m, 1H). 1.89-
2.03 (m. 1H), 1.56 (4. J=7.01 Hz. 3H)
mixture of rotamers: 8.68 (d, I=4.67 Hz, 1H),
8.53-8.62 (m, 1H), 7.90 (dt, J=1.82, 7.79 Hz, 1H),
7.83 (dt, §=1.82, 7.79 He, 1H), 7.54 (4, I=7.79 Hz,
1H), 7.27-7.46 (m, 3H), 5.83 (g, I=7.01 Hz, 1H), Chiralpak
604 | SO0MHz | $.20-548 (m, 1H), 5.09 (d. J=2.34 Hz, [H). 437- . AD, 20%
di-MeOH | 4.57 (m, 1H), 3.48-3.57 (m, 1H), 3.34-3.46 (m, MeOH, peak
1H), 3.05-3.21 (m, 2H), 3.03 (s, 2H), 2.90-3.01 2
(ma, 1H), 2.77 (s, 1H), 2.12-2.27 (r, 1H), 1.88-
2.01 (m, 1H), 1.80 (4, J=7.01 He, 1H), 1.64 (d,
J=7.01 Hz, 2H)
Mixture of rotamers: 7.41-7 .52 (m, {H), 7.29-7.40
600 (m, 1H), 4.94-5.01 (m, 2H), 4.26-4.49 (ra, 1H),
605 | MHz 3.42-3.30 (m, 1H), 3.07-3.11 (m, 2H), 2.93-3.05 . B
DMSO- (m, 2H), 2.85 (s, 1H), 2.75-2.82 (m, 1H), 2.03-
a6 2.15 (m, 1H), 1.64-1.83 (i, 3H), 1.00-1.24 (m,
3H)
Mixtare of rotamers: 7.43-7.30 (m, 1H), 7.23-7 41
€00 (ra, TH), 4.98-5.05 (m, 2H), 4.66-4.77 (m. 1H),
1 MHY 4.49-4.61 (m, 1H), 4.30-4.47 (m, 1H), 3.75-3.86
606 BMSO (m, 1H), 3.60-3.69 (m, 1H), 3.18 (s, 2H), 2.94- - -
: d%; - 3.04 (m, 2H), 2.93 (s, 1H), 2.77 (ddd, }=8.56,
12.61, 18.68 Hz, 1H), 1.97-2.14 (m, 1H), 1.7~
1.85 (1a, 3H)
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# Sobvent Stage e
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734750 (m, 2}, 4.91 (dd. J=14.95. 17.44 Hz,
1H), 4.71-4.83 (mn, 1H), 4.32-4.48 (m., 1H), 3.76
600 (dd, J=8.25, 9.81 Hz, 1), 3.56-3.70 (m. 2H),
co7 | MHz, 3.20-330 (m, 2H), 2.91-3.06 (m, 2H), 2.73-2.83
DMSO- | (m, 1H). 2.06-2.16 (m, 1H), 1.82-1.96 (m, 1H),
d6 1.73-1.82 (m, 1H), 1.69 (brdd, }=3.74, 7.47 Hz,
1H), 1.57 (td, J=3.62, 7.40 Hz, 1H), 0.70-0.80 (m.
1), 0.20 {d, J=4.36 Hz, 11)
Mixture of diasteromers: 8.46-8.53 (m, 2H), 7.68-
600 7.76 (m, 1H), 7.44-7.52 (m, 3H), 5.74-5.81 (m,
» ’ 1H), 4.97-5.13 (i, 2H), 4.32-4.48 (m, 1H), 2.94-
608 ng@ 3.07 (m, 2TD), 2.89 (d, J=3.43 Hz, 31), 2.76-2.84 - .
‘d e (m TH)L 204215 (m, 1H), 1.76-1.86 (m. 3H),
1.68 (b t, J=6.85 Hz, 1H), 1.53 (dd, J=2.49, 7.16
Hz, 31)
Mixture of diasteromers: 7.43-7.53 (m, 1H}, 7.38
(gd. 7=7.06, 10.59 Hz, 1H), 5.18 (dd, 1=7.63,
600 7.59 Hz, 1H), 4.88-5.03 (m, 1H}, 4.27-4.49 (m,
oo | MHz, 1H), 3.69-3.78 (m, 110, 3.62 (did, =2.96, 5.98. ~ ~
DMSO- 8.76 Hz, 1H), 3.10-3.20 (m, 1H), 2.94-3.08 {m,
d6 3H), 2.75-2.86 {m, 1H), 2.08-2.20 (m, 2H}, 1.90
(ddd, J=3.43, 8.88, 12.61 Hz, 1H), 1.71-1.83 (m,
4Hy, 0.81-0.90 (m, I1H)
7.35(dd, J=7.27, 10.64 Hz, 1H), 7.28 (dd, I=7 14,
10.25 Hz, tH), 5.48-5.60 (m, 1H), 5.01-3.19 (m, Chiraipak O
610 | S00MHz | 2H). 4.51-4.66 (m, 1H). 3.56-3.64 (m, 1H), 3.38- 5 0% MO
de-MeOH | 3.45 (m, 2H), 3.28 (s, 3H), 3.03-3.13 (m. 17, ' T M,
217231 (m, TH), 1.90-2.05 (m, 1H), 1.56 (d. peak 1
J=7.27 Hz, 3H)
600 7.25-7.58 (m, 2H}, 4.90-5.18 (m, 3H), 4.28-4 49
611 | MHz, (m, TH), 3.93-4.00 (m, 1H). 3.54-3.79 (m, 31D), _ N
DMSO- | 2.89-3.08 (m, 4H). 2.71-2.84 (m, 2H). 2.07-2.23
6 (m, 2H). 1.71-1.89 (m, 2H). 1.66-2.00 (m, 1F))
Mixture of diasteroemers: 7.43-7.51 (m, 1H), 7.28-
600 741 (m, 1H), 4.93-5.20 (m, 2H), 4.74-4.85 (m,
612 | MHz, 1H), 4.30-4.55 (m, 1H), 3.21-3.29 (m, 2H), 3.01- ~ ~
DMSO- | 3.03 (m, 3H), 2.96-3.00 (m. 1H). 2.75-2.90 (m,
a6 4H), 2.75-2.88 (m, 3H). 2.04-2.20 (m, 1H), 1.70-
1.87 (ra, 3H), 1.14-1.35 (m, 35
8.53-8.60 (1, 2H). 7.43-7.51 (ra, 2, 7.31 (dd,
600 =545, 8.56 Hz, 2H), 5.69 (quin, I=6.54 Hz, 1H),
613 | MHz, 4.99-5.18 (m, 2H), 4.34-4.52 (m, 1H), 2.93-3.09
DMSO- (m, ZH), 2.90 {d, J=4.67 Hz, 3H), 2.75-2.86 (m,
d6 1Hj), 2.05-2.18 m, 1H), 1.76-1.88 (m, 3H), 1.51
(dd, J=2.96, 7.01 Hz, 3H)
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Mixture of diasteromers: 7. 45 53 (m, 1H), 7.30-
600 7.43 (m, 1H), 5.17-3.30 (m, 1H), 5.02-5.17 (mn,
614 | MHz 2H), 4.30-4.48 (m, 1H), w( 26 {m, 1H), 3.11 . _
DMSO- (s, 3H), 2.91-3.04 (m, 2H), 2.73-2.82 (m, 1H),
d6 2.03-2.15 (m, 1H), 1.80-1.86 (m, 1H), 1.68-1.79
(m, 1F), 1.33-1.53 (m, 3H)
00 7.40-7.55 (m, 2H), 5.02-5.15 (m, 2H), 4.46 (s,
MY 2H), 4.31-4.44 (r, 1H), 3.27-3.30 (m, 2H), 3.23
615 DMSO (s, 3H), 2.97-3.06 (m, 1H), 2.93-3.05 (mn, 1H), - -
i 2.78 (dd, }=8.10, 12.46 Hz, 1H), 2.06-2.18 (m,
1H), 1.71-1.82 (m, 1H)
€00 7.41-7.52 (m, 1H), 7.29-7.40 (m, 1H), 4.94-5.01
, oy (m, 2H), 4.26-4.49 (m, 13), 3.42-3.50 (m, 1H),
616 Bf‘w‘;’) 3.07-3.11 (m, 2H), 2.93-3.05 (m, 2H), 2.85 (s, - -
: dé <0 1H), 2.75-2.82 (m, 1H), 2.03-2.13 (m, 1H), 1.64-
1.83 (m, 3H), 1.00-1.24 (m, 3H)
7.45 (ddd, J=7.47. 10.98, 14.25 Hz, 2H), 5.00-5.14
600 (m, 2H), 4.31-4.50 (m, 1H), 3.49-3.54 (ra, 2H),
617 | MHz, 3.38-3.48 (m, 4H), 3.19-3.24 (m. 1H), 2.93-3.06 B N
DMSO- | (m, 3H), 2.77 (3d. 1=8.41, 12.46 Hz, 1H). 2.03-
a6 2.21 (m, 1H), 1.73-1.88 (m, 1H), 0.88-1.03 (m,
4H)
7.45-7.51 (m, 1H), 7.33-7.44 (m, 1H}, 4.82-5.09
600 (m, 2H), 4.42-4.54 (m, 1H), 4.26-4.39 (m, 1H),
615 | MHz, 91-4.21 (m. 2H), 3.71-3.86 (m, 2H), 3.43 (dt, B} N
DMSO- | J=7.32, 10.98 Hz, 1H). 3.16-3.26 (m, 1H), 2.97-
d6 3.07 (m, 2H), 2.75-2.86 (m, 2H), 2.52-2.73 (m,
2H), 2.05-2.14 (m, 1H), 1.74-1.85 (m, 1H)
7.44-7.50 (m, 1H), 7.32-7.43 (m, 1H), 4.84-5.14
600 (m, 2H), 4.61-4.79 (m, 2H), 4.33-4.49 (m, 1),
619 | MHz | 3.74-3.86 (m. 1H), 3.71 (s, 1H), 3.60 (s, 1H). 3.25- N N
DMSO- | 3.30 (m, 2H). 3.23 (br d, J=11.52 Hz, 1H), 2.91-
d6 3.06 (m, 2H). 2.80 (dd, 7=8.25. 12.61 Hz, 1H),
2.07-2.18 (m, 1H), 1.73-1.96 (m. SH)
Mixture of isomers: 7.39-7.49 (m, 2H), 4.91-3.08
00 (tn, 2HD), 4.33-4.52 (m, 2H), 3.87-3.96 (m, 2H),
) 3.74-3.85 (m, 2H), %%m(ﬂ(m TH), 3.51 (1,
620 DP.%% 1103 iz 1HD, 343 (@ J=3.11 9.63 1z, 11D, - -
i i 21327 (m, 2H), 2.94-2.05 (m. 2H), 2.79 (id,
J %10, 12.46 He, 1H), 2.07-2.17 (m, 1H), 1.73-
1.85 (m, 3H), 1.52-1.61 (m. 1H}
Mixtare of diasteromers: 7.42-7 51 (m, 1H), 7.38
600 (dd, =7.47. 10.59 Hz, 1H), 4.93-5.13 (m, 2H),
61 | MHz 4.29-4.47 (m, 1H), 3.65-3.88 (m. 1H), 3.40-3.57 B N
DMSO- | (m, 1H), 3.19-3.23 (m. 3H), 2.95-3.07 (m, 2H),
d6 2.67-2.86 (m, 1H), 2.04-2.17 (m, 1H), 1.71-1.85
(m, 3H)
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7.42-7.51 (m. 1H), 7.30-7.39 (m, 1H), 4.91-5.10
600 (i, 2H), 4.32-4.49 (m, 1H), 3.53-3.74 (m, 2H),
6 | MHz, 3.26 (br dd, J=5.14, 7.32 Hz, 1H), 3.15 (s, 1HD, B B
DMSO- | 2.11-3.21 (o, 1H), 2.93-3.05 (m, 2H), 2.78 (dd,
d6 J=8.25, 12.61 Hz, 1H), 2.52-2.57 (m, 1H), 2.04-
2.15 (m, 1H). 1.71-1.82 (m, 3H)
7.43-7.52 (m, 1H), 7.33 (dd, J=7.16, 10.59 Hz,
600 TH). 4.93-5.01 (m, 1H). 4.81-4.90 (m, 1H), 4.31-
ol ML 4.48 (m, 1H), 4.02-4.12 (m, 1H), 3.91-4.01 (m,
613 HMSO {H). 3.80 (br d, 1=12.46 Hz, 1H), 3.58-3.70 (m, - -
: dé T THD, 3.17-3.26 (m, 1H), 2.91-3.03 (m, 2H), 2.72-
2.85 (m, 2H), 2.56-2.65 (m, 1H). 2.02-2.20 (m,
1H), 1.68-1.81 (mm, 2H)
8.32-8.47 (m. 2H). 7.35-7.53 (m, 2H), 6.61-6.74
600 (i, 1H), 5.03-5.16 (m, 2H), 4.32-4.48 (mn, 1H),
624 | MHz 3.83-3.93 (m, 2H), 3.77 (br t, }=4.20 Hz, 2H), B 3
DMSO- | 3.67-3.73 (m, 4H), 3.60-3.64 (m, 2H), 2.95-3.06
d6 (m, 2FD), 2.81 (dd, J=7.94, 12.61 Hz, 1H), 2.05-
2.19 (m, 1H). 1.75-1.86 (m, 1)
Mixture of Rotamers: 7.44-7.53 (m, 1H), 7.36 (dd,
600 J=7.32, 10.74 Hz, 1H), 4.66-4.90 (m, 2H), 4.50-
M 4.65 (m, 1H), 4.31-4.48 (m, 1H), 4.10-4.28 (m,
623 BMSO 2H), 3.99-4.09 (m, 1H), 2.91-3.09 (m, 2H), 2.79 - -
. 6 i (dt, J=8.56, 13.16 Hz, 1H), 2.20-2.32 (ra, 1H).
2.08-2.16 (m, 2H), 2.00 (td, J=5.61, 15.26 Hz,
1H), 1.69-1.89 @re, 3H), 0.77-0.92 (m, 6H)
Mixture of Rotamers:  7.47 (dd, J=7.47, 11.21
00 Hz, 1H), 7.39 (dd, J=7.16, 10.59 Hz, 1H), 6.61-
' 6.99 (m, 1H), 4.79-5.01 (m, 3H), 4.30-4.48 (m.
626 Dpf;f;% 1H), 3.63-3.94 (m. 3H). 3.51-3.61 (m, 2H), 2.96- - -
. 6 Tl 3.07 (m, 2HD), 2.79 (ddd, =125, 8.33, 12.53 Hz,
TH), 2.17-2.31 {m, 1H), 1.98-2.15 (m. 3H). 1.73-
181 (m, 1H)
Mixtore of diastercomers: 7.43-7.53 (m, 1H), 7.28-
600 7.40 (m. 1H), 4.98-5.28 (m, 3H), 4.30-4.51 (m,
&7 | MHz 1H), 4.01-4.26 {m, 1H), 3.74-3.98 (m. 4H), 3.44- N N
DMSO- 3.53 (m, 1H), 3.40-3.59 (m, 1H). 2.94-3.10 (m,
d6 3H), 2.72-2.87 (m, 1H), 2.06-2.19 (m, 1H), 1.71-
1.94 (m, 1H)
6040 Mixture of diasteromers: 7.23-7.49 (m, Z2H), 4.91-
68 | MHz, 5.18 (m, 4H), 4.29-4.49 (m, 1H). 3.49-4.15 (m, B 3
DMSO- | 4H), 2.92-3.09 (m, 3H), 2.71-2.82 (m, VH), 2.04-
d6 2.16 (m, FH). 1.29-1.90 (m, 8H)

(V%)
Jats
[N
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. . SFC Isomer
Ex. )\ Freg, 'HNMR Data (5 ppm) Separation | o ation
# Sobvent Stage e
Conditions
7.44-7.52 (m, 1H), 7.41 (dd, J=7.32, 10.74 Hz,
600 1H), 4.94-5.14 (i, 2H), 4.34-4.49 (m, 1H), 4.23-
ey 432 (m, 1H), 3.97-4.06 (m, 1H), 3.21 {(br d,
629 Djffg% J=1.25 Hz, 1H), 2.95-3.05 (m, 2H), 2.74-2.91 (m, - -
e T 2H), 2.06-2.16 (. 1H), 2.01 (td, J=2.76, 5.99 He,
’ 1H), 1.88-1.96 (m, 2H), 1.72-1.85 (m, 2H), 1.60-
1.72 (m, 1H), 1.43-1.51 (ra, 1H), 1.40 (s, 3H)
8.35-8.57 (m, 1H), 7.59-7.69 (m, 1H), 7.26-7.53
600 (m, 2H), 7.24 (dd, J=4.83, 7.63 Hz, 1H). 5.02-5.21
630 | MHz (m, 2H), 4.66-4.93 (m, 1H), 4.60-4.95 (m, 1H), N N
PMSO- 4.25-4.48 (ma, 1H). 3.92 (br t, J=5.92 Hz, 1H),
d6 3.80-3.87 (m, 1H), 2.71-3.14 (m, 5H), 1.97-2.15
(m, 1H), 1.62-1.80 (m, 1H)
€00 7.19-7.28 (m. 2H), 6.88-6.96 (m, 1H), 6.00-6.28
, o (m, 1H), 5.11-5.23 (m, 2H), 4.31-4.50 (ra, 1H),
631 Drfii) 3.76 (dt, J=3.74, 15.26 Hz, 2H), 2.92-3.08 (m. - -
id; T 1 3H), 2.81 (dd, J=8.25, 12.61 Hz, 1H), 2.07-2.18
(m, 1FD), 1.70-1.84 (m, 11, 0.89-1.07 (m, 4H)
8.49-8.55 (m, 1H), 7.81-7.90 (m. 1H), 7.42-7.51
600 (m, 2H), 7.33-7.40 (m, 1H), 5.00-5.17 (m. 4H),
637 | MHz, 4.67-4.79 (m, 2H), 4.32-4.47 (m, 1H), 3.36-3.42 N B}
DMSO- (m, 1H), 2.95-3.09 (m, 2H), 2.82 (dd, J=7.94,
d6 12.61 He, 1H), 2.05-2.16 (m, 1H), 1.76-1.87 (.
2H)
Mixtore of diasteromers: 7.43-7.52 (mm, 1H), 7.29-
600 7.41 (m, 1H), 4.91-5.05 (m, 2H), 4.29-4.50 (mn,
» , 1H), 3.55-3.89 {m, 3H), 3.36-3.49 (m, 2H), 3.19-
633 D“,’fgz) 3.28 (m. 1H), 3.14 (s, 2H), 2.94-3.05 (m, 2H), 2.87 - o
! h i (s, 1H), 2.73-2.83 (m, 1H), 2.51-2.66 (m, 1H),
2.02-2.15 (m, 1H), 1.86-1.94 (m, 1H), 1.72-1.84
(tn, 2H), 1.43-1.64 (m, 1H)
7.22-7.29 (m, 1H), 7.06-7.21 (m, 1H}. 6.87-6.96
€00 (m, 1H), 6.01-6.52 (m, 1H), 4.97-5.13 (m. 2H),
v 4.29-4.50 (m, 1H), 3.68-4.05 (m, 2H), 3.57 (g,
634 DM%‘??) J=7.16 Hz, 1H), 3.40 (br d, }=7.16 Hz, 1H), 2.93- - -
: o Tl 3,06 (m, 2H), 2.71-2.89 (m, 1H), 2.06-2.15 (m,
LH), 1.78 (ddd. J=3.58, 6.46, 9.58 Hz, 1H), 1.24 (¢,
J=7.16 Hz, 2H). 1.06 (1, }=7.01 Hz, 1H)
7.21-727 (m, 1H), 7.16 (dd, J=4.67, 8.72 Hz, 1H),
600 7.08 (dd, J=4.67, 8.72 Hz, 1H), 6.88-6.98 (i, 1H),
I sy 4.98-3.20 (m, 2H), 4.15-4.52 (m, 1H). 4.21 (q.
635 OMSG. | 37963 He, 1H), 3.63 (¢, J=7.06 He, 2H), 3.42 (br - -
e d, J=6.85 Hz, 1H), 2.89-3.07 (m, 2H), 2.69-2 85
’ (m, 1H), 2.03-2.13 (m, 1H), 1.69-1.81 (m, 1),
1.28 (1, J=7.16 Hz. 2H), 1.07 (t, J=7.01 Hz, 1H)
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Ex Freg . Separation SFC Isomer
ROV R "HNMR Data {8 ppm) ' " Separation

# Sobvent Stage e
Conditions
€00 7.39-7.56 (m. 2H), 4.92 (br d, J=3.43 Hz, 3H),
, : 4.81 (dd, J=3.43. 7.47 Hz, 1H), 4.34-4.49 (m, 1H),
636 ng@ 3.81 (ddd, }=3.89, 7.71, 9.58 Hz, 1H). 3.56-3.71 - -
‘d p i (ra, 1H), 2.98-3.09 (m, 3H), 2.80 (dd, J=8.10,
12.77 Hz, 1H), 2.05-2 30 (m, SH)
7.43-7.50 (. 1H), 7.37 (dd, J=7.16. 10.59 Hz,
LH), 4.99-5.11 (m, 1H), 4.88-4.99 (m, 1H), 4.53-
€00 4.62 (m, 1H), 4.30-4.48 (m, 1H), 4.15 (11, }=3.89,
M 11.99 He, 1H), 2.98-3.05 (m, 1H), 2.91-2.98 (m,
637 PMse. | FH): 278 (1d J=7.43, 12,53 He, 1H), 2.72 (s, 1H), - -
’dg - 2.07-2.14 (m, 1H), 1.86 (br d, I=11.21 Hz, 3H),
1.73-1.80 (m, 1H), 1.66 (br d. J=8.41 Hz, 2H).
1.52-1.60 (m, 1H), 1.48 (br dd, J=3.11, 934 He,
1H), 1.29-1.37 (m, [H), 1.13-1.26 (m, 2H)
Mixture of rotamers: 8.68 {dd, J=0.78, 4. 67 Hz,
1H), 8.58 (dd, J=0.78, 4.93 Hz, 1H), 7.79-7.95 (m,
1H), 7.54 (4, }=7.79 Hz, 1H), 7.26-7.46 (m, 3H).
600 5.83 (g, J=7.18 Hz, 1H), 5.41 (d, J=6.75 Hz, 1H), Chiralpak
cag | MHz 5.22-5.37 (m. LH), 5.04-5.14 (m, 1H), 435-4.61 B AD, 20%
DMSO- | (m, 1H), 3.50-3.61 (m, 1H), 3.35-3.47 (ra, 1H), ; MeOH, peak
d6 3.05-3.20 (m, 2H), 3.02 (s, 1H), 2.89-2.98 (m. 1
1H), 2.76 (s, 1H), 2.12-2.28 (m. 1H), 1.86-2.01
(m, 1H), 1.80 (d, J=6.75 Hz, 1H), 1.63 (d, I=7.27
Hz, 1H)
7.42-7.52 (m, 1H), 7.32-7.41 (m, 1H), 5.04-5.26
(ra, 1H), 4.83-5.02 (m, 1H), 4.55-4.63 (m, 1H),
600 4.31-4.48 (m, 1H), 4.10-4.26 (m, 1H), 3.85-3.93
, (ra, TH), 3.77 (br 4, J=11.21 Hz, 1H), 3.58-3.68
639 D%;B (m, 1H), 3.46-3.56 (m, 1H). 3.13-3.21 @, 1H), - -
! " Tl 2.923.07 (m, 2H), 2.76-2.87 (m, 1H), 2.59-2.71
(ra, TH), 2.02-2.26 (m, 2H), 1.86-1.93 (m. 1H),
1.66-1.82 (m, 3H), 1.50-1.60 (m, 2H), 1.21-1.35
(m, 1H)
7.46 (dd, J=7.47, 10.90 Hz, 1H), 7.37 (dd. I=7.47,
600 10.90 Hz, 1H), 4.91-5.08 (m. 3H), 4.30-4.49 (m,
640 | MHz, 1H), 3.69-3.94 (m, 4H). 3.05-3.15 (m, 1), 2.93- _ N
DMSO- 3.05 (m, 3H), 2.79 (dd, J=8.25, 12.61 Hz, 1H).
d6 2.04-2.17 (m, 2H), 1.67-1.86 (m. 4H), 1.41-1.50
(m, 1H), 1.24-1.33 (m, 11D
8.66-8.70 (m, 1H), 8.13 (s, 1H), 7.42-7.51 (m,
00 2H), 5.44-5.53 (m, 1H), 4.81-4.90 (m, 2H), 4.77
, Ry (q, 7=9.03 Hz. 1H). 4.55 (dt, }=5.29, 8.88 Hz, 1H),
641 Df‘igig) 4.33-4.49 (m, 2H), 4.24 (dd. 1=5.29, 10.28 Hz, - .
i Tl 1H), 3.15-3.28 (m, 1H), 3.01-3.08 (m, 2H), 2.82

(dd, J=8.41, 12.46 Hz, 1H), 2.10-2.17 (m, 1H).
1.90-2.07 (ma, 1H), 1.79-1.87 (m, 1H)
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. . SFC Isomer
Ex. )\ Freg, 'HNMR Data (5 ppm) Separation | o ation
# Sobvent Stage e
Conditions
7.45-7.50 (m, 1H), 7.41 (br t, J=8.25 Hz. 1H),
600 6.50-6.64 (m, 1H), 5.07-5.19 (m, 1H), 4.94-5.03
642 | MHz (tn, 1H), 4.21-4.50 (m, 2H), 3.91-4.05 (m, [H), . _
DMSO- | 3.73-3.85 (m, 1H), 3.53-3.69 (m, 2H), 2.91-3.10
a6 (ra, SH), 2.71-2.86 (m, 2H), 2.56-2.63 (m, 1H),
2.11-2.18 (m, 1H), 1.74-1.82 (m, 1H)
7.48 (dd, 1=7.47, 11.21 Hz, 1H), 7.35 (ddd,
€00 J=5.61, 7.08, 10.67 Hz, 1H), 4.92-5.18 (m, 2H),
U M 4.30-4.47 (m, 1H), 3.74-3.92 (m, 2H), 3.57-3.73
643 AMSO (m, 3H), 3.47-3.53 (m, 1H). 3.32-3.44 (m, 6H), - -
: o Tl 3.22-3.27 (m, 1H), 2.93-3.05 (m, 3H), 2.74-2.80
(tn, 2H), 2.01-2.16 (m. 2H), 1.73-1.91 (m, 3H),
1.47-1.67 (m, 1H)
7.81-8.03 (m, 1H), 7.44-7.50 (m, 1H), 7.40 (dd,
600 J=7.47, 10.59 Hz, 1H), 4.92-5.22 (m, 2H), 4.10-
644 | MHz, 4.47 (m, 2H), 3.77-4.02 (m, 3H), 3.47-3.60 (m, _ N
DMSO- | 1H), 3.44-3.71 (m, 1H), 3.13-3.25 (m, 2H), 2.99-
a6 3.09 (m, 2H), 2.73-2.86 (m, 2H), 2.59-2.69 (m,
3H), 2.05-2.19 (m, 1H), 1.70-1.85 (m. 1)
7.42-7.52 (m, 1H), 7.31-7.42 (m, 1H), 4.72-5.01
€00 (ra, 2H), 4.32-4.53 (m, 1H), 3.89-4.17 (i, 1H),
Mi | 3-71-3.85 (m, 1H), 3.53-3.67 (m, 1H), 343 (br dd.
643 DMSG. | 7392 14.01 Hz, 1H), 3.36-3.40 (m, 2H), 3.17 @, - .
. o | J=498 Hz 1H).3.11-3.22 (m, 1H), 2.97-3.08 (i,
5H). 2.75-2.83 (m, 1H), 2.59-2.71 (m, 1H), 2.09-
2.31 (r, 2H), 1.74-1.88 (m, 2H)
7.96-8.09 (m, 1H). 7.41-7.53 (m, 2H), 5.08-5.27
600 (m, 2H), 5.03 (s, 1H), 4.75-4.86 (m, [H}, 4.33-
646 | MHzZ 4.49 (m, 2H), 4.13-4.22 (m, 2H), 3.96-4.07 (m, B B
DMSO- | 1H), 3.24-3.28 (m, 1H), 2.94-3.05 (m, 2H), 2.75-
d6 2.83 (m, 1H), 2.01-2.15 (m, 1H), 1.72-1.84 (m,
2H)
Mixture of Diasteromers: 7.44-7.50 (m, 1H), 7.37-
7.43 (m, 1H), 5.13 (dt. }=6.23, 18.22 Hz, 1H), 4.94
600 {br dd, J=13.86, 17.28 Hz, 1H), 431-4.50 (m, 1H),
647 | MHz, 4.06-4.21 (m, 1H). 3.80-3.94 (m, 2H), 3.48-3.69 N N
DMSO- | (m, 2H), 3.39-3.46 (m, 3H), 3.25 (s, 3H), 3.07-
a6 3.11 (m, 1H), 2.94-3.03 (m, 2H), 2.74-2.86 (m,
2H), 2.58-2.64 (m. 1H), 2.06-2.15 (m, 1H), 1.71-
1.87 (m. 1H)
00 7.46 (dd, J=7.47, 10.90 Hz, 1H). 7.36 (dd, J=7.32.
) 10.74 Hz, 1H), 4.76-5.01 (m, 3H), 4.29-4.47 (m,
648 DP%% 1H), 3.67-3.77 (m. 1H), 3.42-3.55 (m, 2H), 2.95- - -
i Tl 318 (m, 3H), 2.74-2.84 (m, 1H), 2.04-2.15 (m,
THD), 1.73-1.98 (i, 4H), 1.28-137 (m, 3H)

(V%)
b
W
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Freg.,
Solvent

"HNMR Data (6 ppm)

Separation
Stage

SFC Isomer
Separation
Conditions

649

600
MHz,
DMSQO-
a6

7.44-7.51 (m. 1H), 7.32-7.41 (m, 1H), 4.99-5.14

(o, 2H), 4.29-4.48 (m, 1H), 3.54-3.75 (ma, SH).

3.18-3.26 (m, 3H), 3.11-3.17 (m, 2H). 2.97-3.06

(m, 2H), 2.94 (s, 3H), 2.74-2.83 (m, 1H), 2.08-
2.19 (m, 1H), 1.75-1.95 (m, 3H)

630

600
MHz,
DMSO-
d6

Mixtore of Diasteromers: 7.31-7.531 (u, ZH), 4.93-
5.22 (m, 2H), 449-4.64 (i, 1H), 4.31-4.46 (m,
1H), 3.73-3.82 (m, 1H), 3.44-3.69 (m, 3H), 2.94~
3.06 (m, 3H), 2.72-2.85 (m, 1H), 2.05-2.30 (m,
4Hy, 1.97 (d, J=12.46 Hz, 3H), 1.86-1.92 (m, 2H),
1.25 (g, J=7.16 Hz, 2H), 1.03 (g, J=6.75 Hz, 2H)

600
MHz,
DMSO-
a6

7.43-7.51 (m, 1H), 7.35-7.43 (m, 1H), 5.04-5.19
(m, 1HD), 4.90-3.03 (m. 1H). 4.57 (it, J=3.35, 12.22
Hz, 1H), 4.33-4.48 (m, 1H), 3.35-3.45 (m, 35D,
3.17-3.28 (m, 3H). 3.06 (br d, J=11.52 Hz, 1H),
3.00 (s, 3H), 2.73-2.83 (m, 2H), 2.06-2.31 (m.
4FD), 1.88 (br d, J=10.90 Hz, 2H). 1.71-1.83 (m,
)

632

600
MHz,
DMRO-
do

Mixtore of Diasteromers: 7.34-7 459 (ya, ZH), 4.93-
5.05 (m, 2H), 4.33-4.30 (mp, 1H), 3.40-3.60 (m,
3H), 3.20-3.26 (m, 3H), 3.14-3.18 (m, 3H), 2.95-
3.10 (m, 31, 2.78 (ddd, J=7.32, 8.95, 12.69 Hz,
3H), 2.05-2.24 (m, 2H), 1.65-1.91 (m, 2H)

600
MHz,
DMSO-
6

743-7.50 (m, 1H), 7.31-7.39 (m, 1H), 5.04-5.16
(o, TH), 4.93-5.03 (m, 1H), 4.31-4.50 (in, 2H),
4.02-4.12 (m, 171), 3.18-3.29 (1, 2F), 3.09 (br ¢,
J=12.77 Hz, 1H), 2.91-3.04 (m, 2H), 2.80 (1d,
3=7.63. 12.77 Hz, 11D, 2.55-2.64 (1, 1 1), 2.06-
2.19 (m, 1FD), 1.88 (brs, 1H). 1.75-1.84 (m, 3H),
1.62-1.72 (m, 1H), 1.31 (br 4, J=4.67 Hz, 6H),
1.07-1.13 (m, 111)

600
MHz,
DMSO-
d6

7.80-7.93 (m, 1H), 7.42-7.50 (m, 1H). 7.32-7.39
(m, TFD), 4.89-5.17 (m, 2y, 4.31-4.48 (m, 1H).
3.74-3.93 (m, 2H), 3.40 (br dd. J=9.34, 13.70 Hz,
1H), 3.11-3.19 (m, 1H), 2.94-3.04 (m, 3H), 2.72-
2.87 (m, 2H). 2.33-2.63 (m., 3H). 2.05-2.24 (m,
2H), 1.77-1.90 (i, 410, 1.59-1.74 (m, 2FD)

jon]
()
f)

600
MHz,
DMSQO-
a6

Mixtore of Rotamers: 8.43-8.56 (m, 2H), 7.69 {id,
=187, 779 He, 1H), 7.47 (dd, J=7.32, 11.05 Hz,
1H), 7.33-7.39 (m, 1H), 7.25-7.31 (m, 1H), 5.25
(s, 2H}. 4.62 (s, 2H), 4.32-4 50 (m, 1H), 3.64-3.72
{m, 2H). 3.33 (br t, }=4.98 Hz, 2H), 3.36-3.42 (m,
2H), 2.93-3.06 (m, ZH), 2.71-2.82 (m, 1H), 2.01-
213 (m, 1H), 1.72-1.89 (m, 1H)
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Ex Freg Separation SFC Isomer
ROV R "HNMR Data {8 ppm) B Separation

# Sobvent Stage e
Conditions
Mixture of Rotamers: 7.47 (dd, J=7.63, 11.06 Hz,
600 tH), 7.33-7.42 (m, 1H), 5.04-3.21 (m, 2H), 4.31-
Ry 4.48 (m, 1H), 3.86-4.07 (m, 3H), 3.51 (¢, J=6.85
636 Djfgé% Hz, 1H), 3.41-3.46 (m, 1H), 3.41 (brs, 1H), 3.20~ . -
e Tl 328 (m, LH), 2.94-3.07 (m, 2H), 2.77-2.84 (m,
) 1H), 2.72 (1, J=6.85 Hz, 1H), 2.04-2.17 (m, 1H),
1.69-1.87 (m, 5H)
Mixture of Roatmers: 7.36-7.530 (m, 2H), 4.92-5.14
600 (m, zn‘) 4.30-4.50 (m, 1H), 4.03-4.24 (m, 1H),
657 | MHz, 3.76-3.96 (m {HD), 3.12-3.24 (m, 1H), 2.98-3.08 N N
DMSO- | (m, 4H), 2.77-2.89 (m, 5H),26 -2.73 (m, 1H).
d6 2.09-2.21 (m, 1H), 1.76-1.94 (m, 4H). 1.48-1.67
(m, 2H)
7.44-7.50 (m, 1H), 7.34-7.42 (m, 1H), 4.95-5.13
600 (tm, 2H), 4.29-4.47 (m, 2H), 4.00-4.11 G, 1H),
- 3.48 (4, J=1.56 Hz, 2H), 3.36 (s, 3H), 3.22-3.28
638 Dpfg% (ra, 2H), 2.93-3.07 (m, 2H), 2.54-2.87 (m. 2H), . -
e Tl 2.08-2.19 (m, 1H), 1.98-2.05 (m, 1F), 1.94 (br d,
J=13.39 Hz, 1H), 1.76-1.88 (m, 3H). 1.63-1.73 (m,
TH), 1.44-1.53 (m, 1H)
600 7-7.51 (m, 2H), 4.93-5.21 (m, 2H), 4.32-4.51
659 | MHz, (r, 3H), 3.95-4.07 (m, 2H), 3.59-3.69 (m, 1H), N B
DMSO- | 3.09-3.22 (m, 2H), 2.93-3.07 (m, 3H), 2.61-2.83
d6 (m. 2H). 2.04-2.21 (m, IH\), 1.74-1.96 (m, 3H)
600 751 (d, J=3.58 Hz, 1H), 7.24-7.29 (m, 3H), 6.91- SFC:
660 | MHz, 6.97 (m, 1H), 5.07 (s, Ji) 431-4.46 (m, 1H), . Chiralpak
DMSO- | 3.31-3.43 (m, 2H), 2.95-3.10 (m, 2H), 2.78-2.87 AY-H, 10%
d6 (m, 1H), 2.07-2.16 (m, 1H), 1.73-1.84 (m, 1F) IPA Peak 1
600 9.04-9.14 (. 1H), 7.21-7.27 (. 1H), 7.13-7.20 SFC.
(m, 1H), 6.89-6.97 (m, 1H}, 4.80 (s, 2H), 430~ S
661 Dﬁéﬁ 451 (m, 1H), 3.93-4.06 (m, 2H), 3.37-3.47 (m, I Lf:??ﬁ%‘;
4 <71 2H), 2.97-3.08 (m, 2H), 2.77-2.87 (m, 1H), 2.04~ ‘Ipf,;'?’e ac "f
2.16 (m, 1H), 1.72-1.88 (m, 1H) ‘
600 7.18-7.27 (m. 2H). 6.93 (ddd, J=9.85. 8.76, 2.49 SEC:
, : He, 1H), 5.17-3.28 (m, 2H), 4.32-4.50 (m. 1H), o
662 ng@ 4.13-4.25 (m, 2H), 2.95-3.10 (m, 3H), 2.62-2.91 I S“;‘%E
: 4 ) (m, 2H), 2.52-2.57 (m, 1H), 2.07-2.18 (m, 1H), ;P ﬂ;pé ok /10
6 1.71-1.83 (m, 1H), 0.98-1.13 (m, 4H) o TR
7.15-7.25 (m, 1H), 7.06 (dd, J=8.68. 4.87 Hz, 1H),
600 6.91 (1, J=9.22 Hz, 1H), 4.95-5.03 (m, 2H), 4.38- SFC:
U Muy 4.49 (m, 1H), 3.60-3.67 (m, 1H), 3.54-3.60 (m. Chiraloal
663 M50 1H), 3.47-3.53 (m, 1H). 3.39-3.47 (m, 2H), 3.34- 1 AV 1’;{)5/
: y 3.39 (m, 3H). 3.21-3.27 (m, 3H), 2.96-3.09 (m, ‘H) A Poak ']"
¢ 2H), 2.81 (dt, J=12.53, 9.26 Hz, 2H), 2.06-2.15 '
(m, 1 H), 1.74-1.83 (m, 15)
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. . SFC Isomer
Ex. )\ Freg, 'HNMR Data (5 ppm) Separation | o ation
# Sobvent Stage e
Conditions
7.13-7.24 (m, 2H), 6.87-7.00 (m, 1H), 4.96-5.14
500 (m, 2H), 4.34-4.55 (m, 1H). 4.04-4.17 (m, 1H), Chiralpak IF,
564 MHz, 3.64-3.97 (mn, 3H), 3.47-3.57 (m, 1H}, 3.38-3.46 v 30% MeOH
METHA (m, 1H), 3.30-3.34 (m, 2H), 3.06-3.21 (m, 4H), w! 0.2%
NOL-ds | 293 (m, 1H), 2.16-2.44 (m, 2H), 1.87-2.10 (m, DEA, peak 2
2H)
7.13-7.23 (m, 2H), 6.89-6.99 (m, 1H), 5.03 (s,
500 2H). 4.35-4.54 (m, 1H), 4.05-4.16 (1, 1H), 3.65- Chiralpak IF,
665 MHz, 3.98 (m, 3H), 3.48-3.58 (m, 1H), 3.35-3.49 (m, F 30% MeOH
METHA | i1Hy, 332 (d, /=157, 321 Hz, 3H), 3.06-3.14 (m, w/ 0.2%
NOL-ds | 2H), 2.89-3.02 (m, 2H), 2.15-2.45 (m, 2H), 1.85- DEA, peak 1
2.09 (m, 2H)
8.90-9.00 (m, 1H), 8.49-8.58 (m, 1H), 7.73-7.81
600 (m, 1H), 7.36-7.42 (m, 1H), 7.26-7.31 (ra, 1H),
, o 7.16-7.24 (m. 2H), 6.86-6.97 (m. 1H), 4.95-5.09 Chiralpak IC ,
666 Drfii) (m, 1H), 4.70-4.84 (m, 2H), 4.27-4.47 (m. 1H), B 30% MeOH,
! & | 3.38-3.48(n, 1H), 333338 (m, 1H), 2.94-3.07 peak 2
6 (m, 2H), 2.76-2.84 (m, 1H), 2.03-2.16 (m, 1H),
1.74-1.81 (m, 1H), 1.38-1.49 (m, 3H)
7.07-7.25 (m, 2H), 6.90-7.01 (m, 1H), 5.16-5.32 Chiralpak
500 ¢, 1H). 5.01-5.16 (m, 1H), 4.32-4.55 (m, 2H), AD-H. 15%
667 MHz, 4.06-4 32 (m, 2H), 3.67-4.04 (in, 4H), 3.45-3.53 I “VILOH “'&;ﬁh
METHA | (o 1H), 3.36-3.45 (m, 1H), 3.04-3.19 (m, 2H), 0.9% DEA
NOL-d4 2.88-3.02 (m, 1H), 2.00-2.61 (m, 3H), 1.81-1.98 ’ .
) : peak 2
(m, 1H)
3.63-8.71 (m, 1H), 7.20-7.25 (m, 1H), 7.13-7.20
600 (m, 1H), 6.87-6.98 (i, 1H), 4.63 (s, 2H), 431~ SFEC:
668 | MHz, 4.48 (m, 1H), 4.16-4.28 (m. 1H). 3.35-3.47 (m, . Chiralpak
DMSO- 1H), 2.95-3.10 (m, 2H), 2.76-2.88 (m, 1H), 2.15- AY-H, 10%
ds 2.24 (m, 2H), 2.05-2.14 (m, 1H), 1.86-1.99 (m, IPA Peak 1
3H), 1.76-1.86 (. 1H), 1.57-1.71 (m, 2H)
8.61-8.72 (m, 1H), 7.15-7.29 (m, ZH), 6.85-6.97
600 (m, 1H), 4.69 (d, /=919 Hz, 2H), 431-4.50 (m, SFC:
660 | MHz, 1H), 4.04-4.15 (m, 1H), 3.36-3.49 (m, 2H), 2.96- , Chiralpak
DMSO- | 313 (m, 2H), 2.73-2.88 (m, 2H), 2.63-2.73 (m, AY-H, 10%
ds 1H), 2.07-2.19 (m, 1H), 1.76-1.86 (m, 1H). 1.21 IPA Peak 1
(d, J=6.77 Hz, 3H)
3.63-8.74 (m, 1H), 7.16-7.29 (m, 2H), 6.85-6.9¢6
600 (m, 1H), 4.61-4.77 (m, 2H). 4.30-4.50 (i, 1 H), SFC:
670 MHz, 4.04-415 (m, 1H), 3.35-3.47 (m, ZH), 2.98-3 11 1 Chiralpak
DMSO- | (m, 2H), 2.81-2.87 (m. 1H), 2.75-2.80 (m. 1H), AY-H, 10%
ds 2.66-2.71 (m, 1H), 2.08~2.20 (m, 1H), 1.75-1.8%8 IPA Peak 1
(m, 1H), 1.21 (d. J=6.77 Hz, 3H)
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Freg.,
Solvent

"HNMR Data (6 ppm)

Separation
Stage

SFC Isomer
Separation
Conditions

600
Mz,
DMRO-
ds

723734 (m, 111, 7.12-7 14 (m., 11}, 6.98 (L,

J=931 Hz, 1H), 4.95-5.09 (m, 2H), 4.77-4.86 (m,

1 1), 3.66-3.76 (, 1H), 3.57-3.62 (m, 1H), 3.46-
3.56 (m, 4H), 3.37 (s, 3H), 3.31-3.35 (m. 2H),
3.07-3.12 (m, 2H), 2.91-3.05 (im, 1H), 2.16-2.23
(m, 17}, 1.76-1.8% (m. 1 H), 1.04 (1, J=7.01 Hz,
30

SFEC:
Chiralpak
AY-H, 10%
IPA Peak 1

500
MHz,
METHA
NOL-d4

7.68-7.23 (m, 2H), 6.89-7.00 (m, 1H), 5.15-5.32

(m, {H) 5.02-5.14 (m, 1H), 4306-4.55 (m, 2H},

4.07-4.28 (m, 2H), 3.69-4.05 (m, 4H), 3.47-3.57

(m, 1H), 3.35-3.44 (. 1H), 3.03-3.19 {(m, ZH).

2.88-2.99 (m, 1H), 1.99-2.61 (m, 3H), 1.82-1.99
(m, 1H)

Chiralpak
AD-H, 13%
MeOH with
0.2% DEA,

peak 1

600
MHz,
PMSO-
ds

855-8.63 (m. 1H), 7.20-727 (m, 1Hy. 7.13-7.19
(o, TH), 6.88-6.99 (m, 1H). 4.63-4.71 (ra, 2H).
4.31-4.49 (m, 1H), 3.35-3.47 (m, 4H), 2.96-3.11
(ra, 2H), 2.79-2.87 (m, 1H), 2.41-2.48 (m, 2H),
2.07-2.15 (m, 11), 1.74-1.86 (., 1FD)

SFC:
Chiralpak
AY-H, 10%
IPA Peak 1

600
MHz,
DMSEO-
de

8.86-9.01 (m, 1H), 8.49-8.62 (m, 1H). 7.71-7.82

(m, 1H), 7.34-7.43 (m, 1H), 7.26-7.32 (m, {H),

7.14-7.24 (m, 2H), 6.86-6.96 (n, 1H), 4.97-5.07

(m, 1H), 4.68-4.86 (m, 2H), 4.30-4.48 (m, 1F),

3.35-3.47 (m, 2H). 2.95-3.08 (m, 2H). 2.76-2.86

(o, 1H), 2.03-2.15 (m, 1H), 1.72-1.83 (m, 1H),
1.43 (d. J=7.01 Hz. 3H)

SFC:
Chiralpak
AY-H, 10%
IPA Peak |

600
MHz,
PMSO-
ds

8.62-8.77 (m. 1H), 7.14-7.26 (m, 2H), 6.83-6.98

(m, 1F), 4.67 (d, /=529 Hz, 2H), 4.33-4.48 (m,

1H), 4.26-4.32 (m, 1), 3.79-3.86 (m, 111), 3.73-

3.78 (m, 1), 3.67-3.73 (m, 111}, 3.50-3.56 (m.

1H), 3.37-3.46 (m. 2H), 2.97-3.09 (m, 2H), 2.76-

2.85 (m, 1H), 2.07-2.17 (m, 2TD), 1.74-1.85 (m,
2H)

Chiralpak
AZ-H, 35%
MeOH, peak
1

600
MHz,
DMSO-
de

R.65-8.73 (1, 1H), 7.16-7.27 (i, 2H), 6.89-6.97
(o, 1H), 4.67 (s, 2H), 4.33-4.47 (i, 1H), 4.25-
432 (m, 1H), 3.80-3.88 (m, 1H), 3.73-3.79 (m,

1H), 3.66-3.73 (m, 1H), 3.49-3.57 (m, 1H), 3.37-
3.46 (m, 2F1), 2.96-3.10 (m. 2H), 2.77-2.87 (.

1H), 2.07-2.18 (m, 2H), 1.74-1.86 (m, 2F)

Chiralpak
AZ-H, 33%
MeOH, peak
2

600MHz

DMARG -

ds

818 (s, 2H). 7.17-7.25 (m, 2H), 6.93 {t, J=9.30
Hz, 1H), 4.59-4.76 (m, 2H), 4.44-4.53 (m. 1H),
434-4.43 (m, 1H), 4.07-4.22 (m, 1H), 3.84 (br t,

J=7.75 Hz, 1H), 3.28-3.47 (. 2H), 3.01-3.21 (m.

4FD), 2.79-2.95 (m. 1H). 2.52-2.37 (m, 1H), 2.40-
2.48 (m, 1H), 2.09-2.17 (m, 1H), 1.77-1.90 (m,
2H), 153 (d, J=6.23 Hz, 1H), 1.35 (dd, J=1.40,

6.31 Hz, 11D

SFEC:
Chiralpak
AY-H, 10%
IPA Peak 1
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Ex Freg Separation SFC Isomer
ROV R "HNMR Data {8 ppm) B Separation

# Sobvent Stage e
Conditions
7.16-7.25 (am, 2H), 6.91 (1, J=9.20 Hz, 1H), 5.08-
323 (m, 1H), 4.81-4.95 (m, 1H), 445 dt, J=4.17,
oo, | B8 Ha 1D, 4.30-4.39 (m, 1H), 4.13 (brs, 1H), BFC:
678 | paisg.. | 400 (or d J=13.47 Hz, 1H), 3.82-3.93 (m, 1H), ; Chiralpak
o '&{ 3.60-3.73 (m, 2H), 3.41-3.53 (m, 2H), 2.96-3.07 AY-H, 10%
6 (m, 2H), 2.77-2.86 (m, 1H), 2.12 (br s, 2H), 1.75- IPA Peak 1
1.84 (m, 1H). 1.37 (br d. /=561 Hz, 1H), 1.14-
1.20 (m, 2H)
7.15-7.25 (m, 2H), 6.91 (1, /=9.32 Hz, {H), 487
(s, 1), 4.29-4.39 (m, 1H), 4.05 (dt, J=2.61, 6.60 SEC-
| 600MHz | Haz, 1H), 3.61-3.73 (m, 1H), 3.42-3.59 (m. 3H). T
679 | DMSO - | 2.95-3.12 (m, 2H), 2.77-2.85 (m, 1H). 2.52-2.55 I ,\gl?g‘ ij"gﬂ
ds (m, 1H), 2.06-2.18 (m, 1H), 1.89-2.06 (m, 2H), ;P A Peak /10
1.75-1.87 (m, 1H), 1.45-1.63 (m, 1H}, 1.22-1.29 o
(m, 1H), 1.11 (d, /=6.31 Hz, 2H)
7.15-7.27 (m, 1H), 7.08 (dd, J=4.79, 8.60 Hz, 1H),
6.92 (1, J=8.75 Hz, 1H). 5.11-5.20 (m, 1H), 4.86-
SOOMHz 4.94 {(mm, 1H), 4.41_4.53 (m, 1H), 4.28-4.41 (ﬁ’l, ] SFC
630 | pagsey. | LD 4.09-4.25 (m. 1H), 4.01 (br d, J=11.83 Hz, ; Chiralpak
‘ da_ 1H) 31’77~3L9O {m%H} 364 (br dd, J=3.31, 171,87 5‘2(1},{, 10%
¢ Hz, 1H), 3.44-3.60 (m, 2H), 3.34-3.43 (m, 3H), [PA Peak 1
3.32 (br s, 2H), 2.97-3.09 (m, 3H), 2.75-2.85 (m,
1H), 2.06-2.25 (n, 1H), 1.74-1.84 (m. 1H).
7.22 (4, J=9.53 Hz, 1H). 7.18 (t, J=7.08% Hz, IH),
6.91 (1. J=9.33 Hz, 1H), 5.11 (brd, J=17.36 Hz.
SOOMT 1H), 48"7 {brd, J:W"QS H:i iH), 4(28—4.‘40 (m, SFC:
681 | DMSO - 1H), 3.78-3.92 (m, 1H}, 3.61-3.76 (m, 2H), 3.38- 1 Chiralpak
T 3.53 (m, 2H), 3.26-3.34 (m, 3H). 2.95-3.08 (m, AY-H, 10%
de 2H). 2.80 (dd, J=8.29, 12.50 He, 1H), 2.02-2.20 IPA Peak 1
(m. 2H), 1.75-1.85 (m, 1H), 1.36 (br d, J=5.76 Hz,
1H), 1.13-1.21 (m, 2H)
7.14-7.25 (m, 2H), 6.91 (1. J=9.19 Hz, 1H), 4.87
600MHy {q, J= 17’7;‘44 Hz, 2H), 4.28-4.40 {m, 1H), 3.97547,1'3 ’ SFC: ’
682 | DMSO B (m, 1H), 3.61-3.71 (m, 1H), 3.47-3.60 (m, IH), i Chiralpak
&‘{ 3.37-3.46 (m, 3H), 2.95-3.11 (m, 2H), 2.75-2.89 AY-H, 10%
6 ¢, 1H), 2.52-1.91 (m, 4H), 1.49-1.60 (mn, 1H), IPA Peak 1
1.23-1.29 (m, 1H), 1.11(d, J=6.31 Hz, 2H)
8.43 (br 5, 2H), 7.20-7.30 (m, 2H), 6.94-7.05 (m.
SOOMT 1H), 4.7&518 {mf‘ 2H3, 3.95—4. i (m, ZH),’ 3.82- SFC
683 | DMSO — 3.93 (m, 1H), 3.68-3.31 (m, 1H), 3.36-3.68 (m, 1 Chiralpak
T 7H), 3.32-3.48 (m, 2H), 2.99-3.17 (m, 1H), 1.98- AY-H, 10%
7 221 {(m, i1H) 1.40-1.51-2.0(m, 11}, 1.13-1.30 {(m, IPA Peak |
7H)

8]
Na
<
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. . SFC Isomer
Ex. )\ Freg, 'HNMR Data (5 ppm) Separation | o ation
# Sobvent Stage e
Conditions
7.10-7.26 (m. 2H). 6.90-6.96 (m, 1H), 5.11-5.21
(m, 1H), 4.90-3.00 (m, 1H), 4.41-4.49 (m, 1H),
oL 437 (br d, J=6.07 Hz, TH), 4.17 (br s, 1H), 3.70- .
6UOMEz 3.87 (m, 2H), 3.61 (dt, J=2.61, 11.50 Hz, 1H), . SEC: ,
684 | PMBO— 1 5gg 1ag (ra, 2H), 3.13-3.20 (m, 1H), 2.99-3.05 1 ,g“;?‘iszg/
ds (. 2H), 2.87-2.98 (m, 1H), 2.77-2.83 (m, 1H), ‘{P A Poak ']"
2.52-2.35 (m, 1H), 2.29-2.47 (m, 1H), 1.71-1.89 “
(m, 1H). 0.97 (1, J=7.40 Hz, 1H), 0.81 (dt, J=1.40,
7.40 Hz, 3H)
722 (br &, J=9.42 Hz, 1H), 7.16 (br &, J=4.44 Hz,
1H), 6.92 (br £, J=9.19 Hz, 1H), 5.04-5.19 (m, 1H),
4.93 (brd. =17 44 Hz, 1H), 4.36-4.3% (br m, 11}, SFC:
| 600MHz | 3.86-3.95 (m, 1H), 3.77-3.86 (m, 2H), 3.53-3.68 Chiraloak
635 | DMBO -~ | (m, 2H), 3.37-3.51 (m, 3H), 3.14-3.27 (m, 1H), I AV 1’;(,)5/
ds 2.96-3.08 (m, 2H), 2.77-2.8% (m, 1H). 2.12 (brs, ‘{P A Pe E;']"
1H), 1.99 (br s, 1H), 1.75-1.91 (m, 1H), 1.48 (brs, 4
PH), 0.62 (br s, 1H), 0.51 (brs, 1H), 0.42 (br s,
1H), 0.24-0.36 (m, 1H)
7.14-7.24 (m, 1H), 7.11 (dd, J/=4.79, 8.60 Hz, 1H),
6.85-6.94 (m, 1H), 5.15 (br &, J=17.52 Hz, 1H),
C00MH, | 300 ( J=17.44 Haz, 1H), 4.42-4.58 (m, 1H), 3.96- SFC:
686 | DMRO - 4(04 (m, 1H), 3.77-3.94 (m, QH), 3.59-3.74 (m, 1 Ch;ralpa;k'
4 2H), 3.44 (br d, J=9.89 Hz, 1H), 3.24-3.41 (m, AY-H, 10%
¢ 2H), 2.97-3.23 (m, 1H), 2.65-2.94 (m, 2H). 2.52- IPA Peak 1
2.36 (m, 1H), 2.07-2.16 (m, 1H), 1.74-1.84 (mn,
1), 1.07-1.19 (m, 2H)
.29-8.40 (br s, 2H), 7.21-7.30 (m, 1H). 6.99 (¢, SFC:
| 600MHz | J=9.33 Hz, 1H), 4.92-3.06 (m, 1H), 3.70-3.88 (m, Ct;«imf'ak
687 | DMSO -~ | 2H), 3.52-3.70 (m, 6H), 3.33-3.39 (m, 2H), 3.05- 1 VL H %00/
ds 3.18 (m, 2H), 3.01 (brt, J=11.99 Hz, 1H), 2.52- ip A: Podl ;“
2.55 (m, 1H), 1.12-1.41 (m, 6H) ’

Biological Example 1 TRPC6 Calcium flux assay

Potenicy of TRPC6 ({Transient receptor potential channel family €6) inhibitors were measured by
their inhibition of Calcium mflux trigged by OAG (1-Oleovl-2-acetyl-sn-glycerol, Millipore Sigma,(06754)
Celis

were grown in 8 homidified covironment at 37°C under 3% CO» using the growth medium with the

stimolation op HEKZ93 cells stablely transfected with human TRPC6 using a FLIPR tetra system.

following selective reagents (Dulbecco’s Modified Eagle’s Medium (DMEM) high glucose, 10% Fetal
Bovine Serum, 1XPSGlu (penicillin-streptomycin glutamine), 1X NEAA (Non-essential amino acid), 1X
Na Pyruvate and 200ug/m! Hygromycin),  For general passage, cells were grown to 70-90% confluency;
the media was removed, and the cells were gently washed 2 times with calcinm and magresium free PBS
{(phosphate-buffered saling).  Trvpsin Gml) was applied for 5 munutes at 37°C. The cells were dislodged
by rapping {lask against base of a hand and 7 mL of growth medium was added 1o deactivate trypsin and
re-suspend cells. The usual splitting schedule was 1:3 every 2-3 days.

321
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Cells were plated the day before the assay, plating cell density is 1.0-1.5x10%25ul/well in poly-D-
fysine (PDIL) coated 384-well plates using etther multichannel pipettes or multidrop, These celis were first
incubated with fluorescence dye at room temperature for 90-120 nunutes after they were grown on PDL-
coated 384-well black plates overnight (Dye loading buffer 10ml example: © mb assay buffer, I ml, 16X
PBX signal enhancer, 10 pl Calcium indicator). The cells were incubated with a dose of compounds for 25
minutes before being stmulated with TRPC6 agonist OAG. The OAG solution was prepared by adding
OAG imfo assay buffer (Ca nnger solution base: 10mM HEPES (4-(Z-hydroxyethvii-i-piperazine-
cthanesulfonic acid), 4mM MgCl, 120mM NaCl, 3mM KC, pH=7.2 @235 °Cy + 0.1%BSA + 2mM CaCly)
to the concentration of 0.2mM/2% DMSO, which achieves a final on cell concentration of 50ubM/0.5%
DBMSO. 12.5 vl OAG mixiure was added and the activation of the TRPC6 channel was measured by the
change of intracellular Caleium levels on FLIPR terra system.

Data was acquired by measuring the fluorescent peak signal subtracted from the background
during the 180 second imaging frame.  Each data point is further normalized to 100% of OAG triggered
signal vs. buffer. Table 16 provides the 1Cs for cach compound, which data is obtained by plotting peak

signal over the compound dose.

Table 16

Ex. # hTRPC6 Potency (i) Ex. # hTRPCS Potency (uM}
1 0.000696 345 0.0015
2 0.0032 346 $.00139
3 0.00199 347 $.00107
4 0.00167 348 0.493
3 0.00292 349 0.215
6 0.0004002 350 0.351
7 0.0011733 351 0.0103
8 0.00028336 352 0.328
9 0.0016133 333 0.0308
10 0.00606 354 0.133
it 0.006179 355 0.037
12 G.000285 336 0.239
i3 0.00687 357 0.0245
14 0.000377 358 0.00647
15 0.00439 359 0.238
16 0.224 360 0.0429
17 0.118 361 0.0668
18 0.00785 362 0.256
19 0.000956 363 0.0313
2 0.00192 364 1.02
21 0.0006585 365 2.96
22 0.00162 366 0.232
23 >3.73 367 0.354

8]
N2
[\~
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)
24 0.145 368 0.0992
23 0.23 369 0.00865
26 0.161 370 > 50.0
27 0.0735 371 6.83
28 =373 372 141
29 0.0448 373 583
30 194 374 341
31 0.000476 375 2.77
32 0.0472 376 3.03
33 0.0004325 377 1.65
34 0.0689 378 3.08
35 0.000491 379 444
36 0.00613 380 17
37 0.00692 381 568
38 0.00071978 382 >50.0
39 0.000867 383 0319
40 0.00461 384 16
41 0.0184 383 >30.0
42 1.94 386 126
43 0.000581 387 536
44 0.000952 388 973
43 0.00236 389 138
46 0.001785 390 357
47 0.000686 391 1.82
48 0.002205 392 2.24
49 0.001095 393 5.09
50 0000759 354 0732
5] 0.00647 395 112
52 0.0242 396 18.2
53 0.00152 397 1.58
54 0.00552 398 0.0874
55 0.00397 399 0.0203
56 0.0133 400 16.5
37 0.000784 401 0.00045573
5% 0000469 402 0.00133
) 0.000256 403 0.000395
60 0.000261 404 0.00167
61 0.0027 403 0.000708
62 0.0603 406 0.000447
63 0.000389 407 0.00385
64 0.132 408 0.000924
63 0.000398 409 0.0010356
66 0.237 410 0.0103
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)

67 0.272 411 0.00268
68 0.0018215 412 0322
69 0.01471 413 0221
70 0.002325 414 0.0013
71 0.005615 415 0.274
72 00004438 416 0.00236
73 0.0010945 417 0.0127
74 038 418 0.000584
75 0.0814 119 0.12%
76 0.971 420 0.0006
77 0.0109 421 0.0003404
78 0.0707 422 0.00235
79 0.00509 423 0351
B0 0.0793 424 0.006707
81 0.557 425 0113

2 0.000504 426 0.933
83 0.000906 427 >375
84 0.00127 428 0.0183
83 0.00755 429 >3.75
86 0.00137 430 0.88
87 0.000931 431 >3.75
B8 0.0006428 432 6.00777
89 0.368 433 >375
90 0.068 434 >375
91 0.0329 4353 1.16
92 0.043% 436 0.0524
93 0.0068533 437 >375
94 0.615 438 0.476
93 >33 439 0.0367
96 0.134 440 134
97 >375 441 0.002235
9% >375 442 0.000319
99 >3.75 443 0.000471
100 0.06 444 0.00442
101 >3.75 445 0.0208
102 =375 446 0.034
103 >373 447 0.119
104 0.0618 443 0.123
103 248 449 116
106 0.0004496 450 >375
107 0.00788 451 0.000613
108 0.000433 432 0.00117
109 0.0438 453 0.00151
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)

110 0.001232 454 0.00152
111 0.0007875 453 0.00636
112 0.00028147 456 0.00844
113 0.0002855 457 0.0133
114 0.000382 458 0.0163
115 0000446 459 0.0164
116 0.06779 460 0.0242
117 ~375 461 0.0289
113 0.000855 162 0.0294
119 0.06194 463 0.0339
120 0.00321 464 0.0631
121 0.00559 465 0.0%67
122 0.0299 466 0.103
123 252 467 0.123
124 0.000741 468 0.178
123 0.000389 469 0.19
126 0.00048 470 0.219
127 0.000492 471 0.36
128 0.04935 472 0383
129 >375 473 0.398
130 0.269 474 0411
131 0.08255 4753 0.62
132 0.042 476 0.763
133 0.00698 477 1.03
134 0.00471 478 1.0
133 >3.75 2] 479 1.2
136 0.013945 480 12
137 0.0362 481 2.4
138 0.00052 482 2.74
139 0.001905 483 2.74
140 6.132 484 ~375
141 0.0135 483 >375
142 0.0138 486 >375
143 0.0068625 487 >373
144 0000462 488 >3.75
143 0.014 489 >3.75
146 0.000631 490 >3.75
147 0.000433 491 >375
148 00118 492 >3.75
149 0.06109 493 >3.75
130 0.00902 494 0.0126
151 0.00606 493 0.0127
152 0.0677 496 0.0611
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)
153 0.072 497 0.094
154 0.00306 498 0.00188
135 0.0162 499 0.00258
136 0.0617 500 0.005145
157 0.000501 501 0.00621
138 0.00471 502 0.009095
139 0.0164 503 0.0256
160 0.0142 504 0.0393
161 0.133 503 0.0432
162 0.257 506 0.0766
163 284 507 0.102
164 0.253 508 0112
163 2.06 509 0.131
166 0.56 510 0.139
167 0.0019657 511 0.158
168 1.6 512 0.162
169 0.0142 513 0.183
170 0.0239 514 0.183
171 0544 515 0.186

72 0.00222 516 0.197
173 0.00138 517 0319
174 0.564 518 04
175 1.7 519 0.476
176 233 520 0.636
177 154 521 0.757
178 0.0471 522 0.762
179 0326 523 0.988
180 0.0149 524 1.49
181 0.000907 525 1.78
182 0314 526 2.83
183 0.655 527 301
184 0.143 528 >375
185 0.003385 529 >375
156 0.278 530 >373
187 0.0015905 531 >3.75
188 0.013025 532 >3.75
189 0.0035867 533 >3.75
190 0.004015 534 >3.75
191 0.13985 535 >3.75
192 0.001725 536 >375
193 0.0483 537 >375
194 0.0142 538 >373
195 0.000664 539 >3.75

8]
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)

196 0.00647 540 >3.75
197 0.2555 541 >3.75
198 0.07125 542 >3.75
199 0.0281 543 =375
200 0.00218 544 ~375
201 0.0439 543 >3.75
202 0.002137 546 >373
203 0.598 547 0.0437
204 0.00492 543 0.382
705 0.003 549 0.41
206 0.0123 550 >3.75
207 0.0496 551 0.0061
208 0.0477 532 0.00631
209 0.0038675 553 0.00669
210 0.0651 554 0.0109
211 0.001095 553 0.0116
212 0.0034975 356 0.0119
213 0.00993 557 0.0128
214 0.00042 548 0.0161
213 0.593 559 0.0166
216 0.0114 560 0.0187
217 0.0687 561 0.0198
218 000082 562 0.0208
219 0.0159 563 0.0216
220 0.0009855 564 0.0292
221 0.0349 563 0.0322
222 0.002045 566 0.0352
223 0.0515 567 0.0398
224 0.158 568 0.04805
225 0.00281 569 0.0784
226 0.0137 570 0.0854
227 0.06032823 571 0.0032
208 0.00032 572 0.106
229 0.0422 573 0.117
230 0.00049 574 0.153
231 0.737 575 0.155
232 0.00216 576 0.169
233 0.00147 577 0.184
234 0.0269 578 0.251
235 015 579 0312
236 0.0238 580 0365
237 0.223 581 0.368
238 0.185 582 0376
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)
239 0.562 583 0.42
240 0.0107 584 0.546
241 >3.75 585 0.579
242 0.0735 336 0.742
743 197 587 0.765
244 ~3.75 585 0.811
243 0.0625 589 1.01
246 292 590 1.44
247 0.0754 591 159
248 0.00507 592 1.73
249 0.00765 593 2.12
250 0.0785 594 =375
751 0.0172 595 >375
252 0.00876 596 >3.75
253 0.406 597 >375
254 0.0739 598 >375
255 0.10145 599 >375
256 0.0154 600 0.00338
257 0.0524 601 0.00356
258 0.0002881 602 0.00375
259 143 603 0.00673
260 0.376 604 0.0077%
261 >3.75 603 0.0079
262 0.28 606 0.00806
263 0.763 607 0.0143
264 0.217 608 0.0183
265 286 609 0.0203
266 15.8 610 0.0212
267 ~375,> 50,0 611 0.0224
268 >3.75, > 50.0 612 0.0224
269 0.002045 613 0.0242
270 0.0515 614 0.0248
271 0.138 613 0.0283
272 0.00281 616 0.0323
273 0.0137 617 0.0332
274 0.00032823 618 0.04%3
273 0.00032 619 0.0574
276 0.0422 620 0.0604
277 000049 621 0.0733
278 0.737 622 0.0789
279 0.00216 623 0.089
280 0.00147 624 0.102
281 0.0269 625 0.105
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)
282 0.15 626 0.117
283 0.0238 627 0.122
284 0223 628 0.132
283 0.183 629 0.15%
786 0.562 630 0.174
287 0.0107 631 0.225
248 >375 632 0.23
289 0.0735 633 0.24
290 197 634 0.26
291 >3.75 633 0.304
292 0.0625 636 0326
293 292 637 0.341
794 0.0754 638 0.425
295 0.00507 639 0.657
296 0.00765 640 0.809
297 0.07%5 641 1.28
29% 0.0172 642 1.6
299 0.00876 643 182
300 0.406 6a4 191
301 0.0739 643 2.3
302 010145 646 231
303 0.0194 647 3.17
304 0.0524 648 333
305 0.0002851 649 >3.75
306 143 650 >375
307 0.37 651 >373
308 >3.75 652 >375
309 0.28 653 ~375
310 0.765 654 >3.75
311 0.217 653 >375
312 2.86 656 ~375
313 15.8 657 >3.75
314 >3.75.> 300 658 >375
313 ~3.75,> 50.0 659 >373
316 0.002045 661 0.005037
317 136 661 0.279
318 0.0377 662 0.283
319 0.436 663 0.294
32 0.01205 664 0.555
321 0.00407 663 0.584
322 143 666 0.687
323 > 375 667 0.745
324 >3.75 668 0.778
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Ex.# | BTRPCS Potency (uM) Ex.# | hTRPCSG Potency (M)
325 0.743 669 0.901
326 2.93 6570 1.12
327 1.37 671 143
328 >375 672 1.66
329 ~373 673 >375
330 0.669 674 >375
331 0.204 673 >373
332 32 676 >3.75
333 325 677 0.0881
334 3354 678 0.0983
335 >3.75 679 0.13
336 =375 680 0.153
337 ~373 681 0.168
338 ~3.75 682 0.239
339 0.00323 623 0.29
340 0.000704 684 0.524
341 0.0238 683 1.16
342 0.0121 686 157
343 0.804 687 2.0%
344 0.0853

The foregoing is merely illustrative of the invention and s not intended to it the invention o
the disclosed compounds.  Variations and changes which are obvious to one skilled m the art are intended
to be within the scope and nature of the invention which are defined in the appended clanus.

From the foregoing description, one skilled in the art can casily ascertain the essential
charactenstics of this invention, and withowt departing from the spirit and scope thercof, can make various

changes and modifications of the invention to adapt it to various usages and conditions,



What is claimed is
1. A compound or pharmaceutically acceptable salt thereof, according to Formula I:

R6

R’ M

Wherein

pisOor1;

when p is 0, then R! is hydrogen, C;-Csalkyl, halogen or hydroxy; R? is amino or aminoC;-
Caalkyl; R? is hydrogen; and R* is C;-Cealkyl or phenyl; or

when p is 0, then R! and R?, taken in combination, form a fused Cs-Cscycloalkyl ring or a fused 4
to 6 member heterocycle ring having 1 or 2 ring heteroatoms independently selected from N, O or S,
which cycloalkyl or heterocycle is optionally substituted with amino; R? is hydrogen, C;-Csalkyl or
aminoC;-Caalkyl; and R* is hydrogen; or

when p is 1, then R! is NHR'%; R'? is hydrogen, C-Caalkyl, C3-Crcycloalkyl, hydroxyCi-
Csalkyl,or 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or S; R? is
hydrogen, Ci-Caalkyl, hydroxyC;-Casalkyl or C(O)NH>; R? is halogen, C;-Caalkyl, C;-Csalkoxy or
hydroxy; and R* is hydrogen, Ci-Csalkyl or halogen; or

when p is 0 or 1, then CR!R?, taken in combination, form a spirocyclic 4 to 6 member
heterocycloalkyl; R? is hydrogen, halogen, Ci-Csalkyl, C;-Csalkoxy, or hydroxy; and R* is hydrogen or
halogen; or

when p is 1, then R! and R?, taken in combination, form a fused 4 to 6 member heterocycle or a
fused 3 to 7 member carbocycle, which heterocycle comprises a ring nitrogen atom and optionally O or 1
additional ring heteroatoms selected from N, O and S, and which carbocycle is substituted with amino;
and R? is hydrogen; and R* is hydrogen, halogen or hydroxy;

R’ represents 1 or 2 substituents independently selected from hydrogen, halogen, hydroxy, amino,
C,-Cealkyl or C;-Cealkoxy;

R®is -(CR'R®)-A; or

R®is a 4 to 7 member lactam which is optionally substituted with one or two substituents
independently selected from the group consisting of hydroxy, C;-Csalkyl, C>-Csalkenyl, C>-Csalkynyl, Cs-
Cscycloalkyl, haloC;-Csalkyl, C;-Csalkoxy, haloC;-Csalkoxy, hydroxyC;-Csalkyl, C;-CsalkoxyC-Csalkyl,
phenyl, 4 to 7 member heterocycle having 1 ring atoms selected from N, O or S and 0 or 1 additional ring

N atoms or 5 or 6 member heteroaryl having one ring heteroatom selected from N, O or S and 0 or 1
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additional ring nitrogen atom, wherein the heteroaryl, heterocycle or phenyl group is optionally
substituted with 0, 1 or 2 C-Cealkyl or halogen; or

R is a partially unsaturated 9 or 10 member bicyclic carbocycle, which is optionally substituted
with 1 or 2 substituents independently selected from halogen, cyano, C;-Csalkyl, C>-Csalkenyl, C»-
Csalkynyl, haloC,-Csalkyl, Ci-Csalkoxy, haloC-Csalkoxy, C(O)NH» and C(O)NHC-Csalkyl;

A is 5 or 6 member heteroaryl, which heteroaryl comprises one ring heteroatom selected from N,
Oor S and 0, 1 or 2 additional ring nitrogen atoms, which heteroaryl is optionally substituted with 0, 1, 2,
3 or 4 groups independently selected from halogen, cyano, C;-Cealkyl, C>-Csalkenyl, C>-Cealkynyl, Cs-
Cecycloalkyl, haloC;-Cealkyl, Ci-Calkoxy, haloCi-Cealkoxy, C(O)N(R?),, S(0)-Ci-Csalkyl, phenyl or 5
or 6 member heteroaryl having one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring
nitrogen atoms, wherein the optional heteroaryl or phenyl substituent is further substituted with 0, 1 or 2
C,-Cealkyl; or

A is phenyl substituted with 1, 2 or 3 substituents independently selected from halogen, C;-
Csalkyl, C2-Cealkenyl, C2-Csalkynyl, haloCi-Csalkyl, cyanoCi-Cgalkyl, Ci-Csalkoxy, haloCi-Cealkoxy,
cyanoC;-Cs alkoxy, S(0)qCi-Csalkyl, S(O).NH>, S(O):NHC;-Csalkyl, S(O)>N(C;-Csalkyl),, C(O)NHo,
C(O)NHC;-Csalkyl, C(O)N(C;-Csalkyl)z, hydroxy, cyano, or 5 or 6 member heteroaryl having one ring
heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms which heteroaryl is
further substituted with 0, 1 or 2 C;-Cealkyl; or

A is C(O)OR® or C(O)NR’R!?; or

A is optionally substituted 9 or 10 member aromatic or partially unsaturated bicyclyl having 0, 1
or 2 ring nitrogen atoms and 0 or 1 additional ring heteroatoms selected from N, O or S, which bicyclyl is
substituted with 0, 1 or 2 substituents independently selected from the group consisting of halogen, cyano,
C-Cealkyl, C>-Cgalkenyl, Co-Cesalkynyl, haloC;-Csalkyl, C;-Csalkoxy, haloC;-Csalkoxy, C(O)NHa,
C(O)OH or C(O)NHC;-Csalkyl;

R” is independently selected at each occurrence from hydrogen or C;-Caalkyl; or

N(R”),, taken in combination, forms a 4 to 7 member azacycle which is optionally substituted
with 0, 1, or 2 C;-Caalkyl,

R’ is hydrogen, Ci-Caalkyl or amino;

R®is hydrogen or C;-Caalkyl; or

CRRS, taken in combination form a 3 to 6 member cycloalkandiyl group;

R? is hydrogen, C;-Csalkyl, C3-Cocycloalkyl, hydroxyCi-Cealkyl, Ci-CsalkoxyCi-Cealkyl, haloCi-
Csalkyl, cyano C;-Csalkyl or —-(CH»),R** wherein r is 0 or 1 and R**is phenyl, 4 to 7 member heterocycle
having one ring heteroatoms selected from N, O or S, which ring sulfur may be optionally oxidized, and 0
or 1 additional ring N atoms or 5 or 6 member heteroaryl having one ring heteroatom selected from N, O
or S and 0, 1, or 2 additional ring N atoms, which phenyl, heterocycle or heteroaryl is optionally

substituted with 0, 1 or 2 halogen, C;-Csalkyl or C(O)C;-Csalkyl;
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R'?is hydrogen, C;-Cealkyl, C>-Csalkenyl, Co-Cealkynyl, halo C;-Cealkyl, C3-Crcycloalkyl or
saturated, partially unsaturated or aromatic 5 or 6 member heterocycle having 1 or 2 ring heteroatoms
independently selected from N, O and S, which sulfur is optionally oxidized, and which heterocycle is
optionally substituted with 1 or 2 substituents independently selected from C;-Cgalkyl and halogen, which
heterocycle has 1 or 2 ring hetero atoms selected from N, O or S, which sulfur may be optionally
oxidized, and wherein each alkyl or cycloalkyl is optionally substituted with cyano, halogen, hydroxy, Ci-
Csalkoxy, S(0)4Ci-Csalkyl, 4 to 6 member heterocycle having 1 or 2 ring heteroatoms selected from N, O
or S or 5 or 6 member heteroaryl having 1 ring heteroatom selected from N, O or S and 0, 1 or 2
additional ring nitrogen atoms and where each heterocycle or heteroaryl is optionally substituted with 0, 1,
or 2 C;-Cyalkyl; or

NR°R, taken in combination, form a monocyclic or bicyclic 4 to 10 member saturated or
partially unsaturated heterocycle having one or two ring nitrogen atoms and 0 or 1 additional ring
heteroatom selected from N, O or S, which ring sulfur may be optionally oxidized, which heterocycle is
optionally substituted with O, 1 or 2 substitutents selected from halogen, oxo, hydroxy, cyano, C;-Csalkyl,
Cs3-Cseycloalkyl, haloCi-Csalkyl, hydroxyCi-Csalkyl, cyanoCi-Csalkyl, Ci-Csalkoxy, haloC;-Csalkoxy,
Ci-CsalkoxyCi-Caalkyl, S(O)4Ci-Csalkyl, C1-CsalkylS(0O)4Ci-Csalkyl CO:H, C(O)C:-Csalkyl, C(O)OC:-
Csalkyl, C(O)Cs-Cecycloalkyl, N(R'*)C(O)C;-Csalkyl or C(O)N(R'S),, phenyl, 4 to 6 member heterocycle
having 1 or 2 ring heteroatoms selected from N, O or S or a 5 or 6 member heteroaryl having 1 ring
heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms and where each
heterocycle or heteroaryl is optionally substituted with 0, 1, or 2 C;-Caalkyl;

qis 0, 1 or2;

Z'is N or CR'!;

7?%is N or CR%;

Z3is N or CR'3;

7*is N or CR"™,

7’ and Z?° are each independently N or C;

wherein 0, 1 or 2 of Z!, 72, 73, Z*, 7’ and Z° are N;

each of R!!, R!2, R"® and R is independently selected from the group consisting of hydrogen,
halogen, C;-Cealkyl, C>-Cgalkenyl, C2-Cgalkynyl, Ci-Csalkoxy, haloCi-Csalkyl, haloC;-Cesalkoxy, Cs-
Cscycloalkyl, cyano, SO,C;-Csalkyl, phenyl, and saturated, partially unsaturated or aromatic 5 or 6
member heterocycle having 1 or 2 ring heteroatoms independently selected from N, O and S, which
heterocycle is optionally substituted with 1 or 2 substituents independently selected from C;-Cealkyl
andhalogen; and

R is selected at each occurrence from hydrogen or Ci-Caalkyl, or

N(R"),, taken in combination, form a 4 to 7 member azacycle optionally substituted with 0, 1 or 2

C-Csalkyl;
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with the proviso that compounds of Formula I do not include 1- [7-fluoro-6-methoxy-1-[[2-
(trifluoromethyl)phenyl]methyl]-1H-benzimidazol-2-yl]-3-piperidinamine.
2. A compound or pharmaceutically acceptable salt thereof, according to Formula I:

R6

22/21\26/'\1/ /R5 R4

1 0

23\ 425\ N R3

R2
R’ M

Wherein

pisOor1;

when p is 0, then R! is hydrogen, C,-Cealkyl, halogen or hydroxy; R? is amino or aminoC;-
Caalkyl; R? is hydrogen; and R* is Ci-Cealkyl or phenyl; or

when p is 0, then R! and R?, taken in combination, form a fused Cs-Cscycloalkyl ring or a fused 4
to 6 member heterocycle ring having 1 or 2 ring heteroatoms independently selected from N, O or S,
which cycloalkyl or heterocycle is optionally substituted with amino; R? is hydrogen, C;-Cgalkyl or
aminoC;-Caalkyl; and R* is hydrogen; or

when p is 1, then R! is NHR!#; R!? is hydrogen, Ci-Caalkyl, C3-Crcycloalkyl, hydroxyCi-
Caalkyl,or 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or S; R? is
hydrogen, Ci-Caalkyl, hydroxyC;-Caalkyl or C(O)NH»; R? is halogen, C;-Caalkyl, Ci-Caalkoxy or
hydroxy; and R* is hydrogen, C;-Csalkyl or halogen; or

when p is 0 or 1, then C(NHR!#)R?, taken in combination, form a spirocyclic 4 to 6 member
heterocycloalkyl; R® is hydrogen, halogen C;-Caalkyl, C;-Caalkoxy, or hydroxy; and R* is hydrogen or
halogen; or

when p is 1, then R! and R3, taken in combination, form a fused 4 to 6 member heterocycle or a
fused 3 to 7 member carbocycle, which heterocycle comprises a ring nitrogen atom and optionally 0 or 1
additional ring heteroatoms selected from N, O and S, and which carbocycle is substituted with amino;
and R? is hydrogen; and R* is hydrogen, halogen or hydroxy;

R’ represents 1 or 2 substituents independently selected from hydrogen, halogen, hydroxy, amino,
C,-Cealkyl or C;-Cealkoxy;

R®is -(CR'R®)-A; or

R% is a 4 to 7 member lactam which is optionally substituted with one or two substituents
independently selected from the group consisting of hydroxy, C;-Csalkyl, C>-Csalkenyl, C>-Csalkynyl,
haloC,-Cgalkyl, C;-Cgalkoxy, haloC;-Csalkoxy, hydroxyC;-Csalkyl, C;-CsalkoxyC;-Csalkyl, phenyl or 5

or 6 member heteroaryl having one ring heteroatom selected from N, O or S and O or 1 additional ring
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nitrogen atom, wherein the heteroaryl or phenyl group is optionally substituted with 0, 1 or 2 C;-Cealkyl
or halogen; or

R is a partially unsaturated 9 or 10 member bicyclic carbocycle, which is optionally substituted
with 1 or 2 substituents independently selected from halogen, cyano, C;-Cgalkyl, C>-Csalkenyl, Co-
Csalkynyl, haloC;-Csalkyl, Ci-Csalkoxy, haloC-Csalkoxy, C(O)NH» and C(O)NHC,-Cgalkyl;

A is 5 or 6 member heteroaryl, which heteroaryl comprises one ring heteroatom selected from N,
Oor S and 0, 1 or 2 additional ring nitrogen atoms, which heteroaryl is optionally substituted with 0, 1, 2,
3 or 4 groups independently selected from halogen, cyano, C;-Cealkyl, C>-Csalkenyl, C>-Cealkynyl,
haloC;-Csalkyl, C;-Cgalkoxy, haloC;-Csalkoxy, C(O)NH,, C(O)NHC,-Csalkyl, phenyl or 5 or 6 member
heteroaryl having one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen
atoms, wherein the optional heteroaryl or phenyl substituent is further substituted with 0, 1 or 2 C;-
Csalkyl; or

A is phenyl substituted with 1, 2 or 3 substituents independently selected from halogen, C;-
Csalkyl, C2-Cealkenyl, C2-Csalkynyl, haloCi-Csalkyl, cyanoCi-Cgalkyl, Ci-Csalkoxy, haloCi-Cealkoxy,
cyanoC;-Cs alkoxy, S(0)qCi-Csalkyl, S(O).NH>, S(O):NHC;-Csalkyl, S(O)>N(C;-Csalkyl),, C(O)NHo,
C(O)NHC;-Csalkyl, C(O)N(C;-Csalkyl)z, hydroxy, cyano, or 5 or 6 member heteroaryl having one ring
heteroatom selected from N, O or S and O, 1 or 2 additional ring nitrogen atoms which heteroaryl is
further substituted with 0, 1 or 2 C;-Cealkyl; or

A is C(O)OR® or C(O)NR’R!?; or

A is optionally substituted 9 or 10 member aromatic or partially unsaturated bicyclyl having 0, 1
or 2 ring nitrogen atoms and 0 or 1 additional ring heteroatoms selected from N, O or S, which bicyclyl is
substituted with 0, 1 or 2 substituents independently selected from the group consisting of halogen, cyano,
C-Cealkyl, C>-Cgalkenyl, Co-Cesalkynyl, haloC;-Csalkyl, C;-Csalkoxy, haloC;-Csalkoxy, C(O)NHa,
C(O)OH or C(O)NHC;-Csalkyl;

R is hydrogen, C;-Csalkyl or amino;

R®is hydrogen or C;-Caalkyl; or

CR'R?, taken in combination form a 3 to 6 member cycloalkandiyl group;

R’ is hydrogen, Ci-Csalkyl, hydroxyC;-Cealkyl, haloCi-Csalkyl or cyano Ci-Cealkyl;

R'?is hydrogen, Ci-Cealkyl, C>-Csalkenyl, Co-Cealkynyl, halo C;-Csalkyl, C3-Crcycloalkyl or 4 to
7 member heterocycle, which heterocycle has 1 or 2 ring hetero atoms selected from N, O or S, which
sulfur may be optionally oxidized, and wherein each alkyl or cycloalkyl is optionally substituted with
cyano, halogen, hydroxy, Ci-Csalkoxy, S(0)C1-Csalkyl, 4 to 6 member heterocycle having 1 or 2 ring
heteroatoms selected from N, O or S or 5 or 6 member heteroaryl having 1 ring heteroatom selected from
N, O or S and 0, 1 or 2 additional ring nitrogen atoms; or

NR°R, taken in combination, form a monocyclic or bicyclic 4 to 9 member heterocycle having
one ring nitrogen atom and O or 1 additional ring heteroatom selected from N, O or S, which ring sulfur

may be optionally oxidized, which heterocycle is optionally substituted with 0, 1 or 2 substitutents
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selected from halogen, oxo, hydroxy, cyano, Ci-Csalkyl, halo C;-Csalkyl, hydroxyC,-Csalkyl, C;-
Csalkoxy, S(O)(Ci-Csalkyl, CO.H, C(O)C;-Csalkyl, or C(O)NH>;

qis 0, 1 or2;
Z'is N or CR'!;
7?%is N or CR'%;
Z3is N or CR"3;
7*is N or CR"™,
7’ and Z?° are each independently N or C;
wherein 0, 1 or 2 of Z!, 72, 73, Z*, 7’ and Z° are N;

each of R!!, R!2, R"® and R is independently selected from the group consisting of hydrogen,

halogen, C;-Csalkyl, C>-Csalkenyl, C>-Csalkynyl, C;-Csalkoxy, haloC;-Csalkyl, haloC;-Csalkoxy, Cs3-

Cscycloalkyl, cyano, SO,C;-Csalkyl, phenyl, and saturated, partially unsaturated or aromatic 5 or 6

member heterocycle having 1 or 2 ring heteroatoms independently selected from N, O and S, which

heterocycle is optionally substituted with 1 or 2 substituents independently selected from C;-Csalkyl and

halogen; and with the proviso that compounds of Formula I do not include 1- [7-fluoro-6-methoxy-1-[[2-

(trifluoromethyl)phenyl]methyl]-1H-benzimidazol-2-yl]-3-piperidinamine.

3.

The compound of claim 1 or claim 2, wherein p is 0; R! and R?, taken in combination, form a fused
Cs-Cscycloalkyl ring or a fused 4 to 6 member azacycle ring, which cycloalkyl or azacycle is
optionally substituted with amino; and R? and R* are hydrogen.

The compound of claim 1 or claim 2, wherein pis 1, R! is NHR!; R!? is hydrogen, C;i-Caalkyl, Cs-
Cicycloalkyl or 4 to 6 member heterocycloalkyl having one ring heteroatom selected from N, O or S;
R? is hydrogen or C;-Caalkyl; R? is halogen, Ci-Caalkyl, Ci-Csalkoxy, or hydroxy; and R* is
hydrogen, halogen or C;-Caalkyl

The compound of claim 4, wherein R' is NHR!#; R!? is hydrogen, methyl, ethyl, propyl, isopropyl or
cyclopropyl; R? is hydrogen or methyl; R? is halogen, methyl, ethyl, methoxy, ethoxy, or hydroxy;
and R* is hydrogen, halogen, methyl or ethyl.

The compound of claim 4 or claim 5, wherein R! is NH,; R? is hydrogen; R? is fluorine, methyl, or
hydroxy; and R* is hydrogen, fluorine or methyl.

The compound of any one of claims 1 to 6, wherein R® is |(CR’R%)-A.

The compound of either claim 7, wherein R is hydrogen or methyl; and R? is hydrogen.

The compound of claim 7 or claim 8, wherein A is 5 or 6 member heteroaryl, which heteroaryl
comprises one ring heteroatom selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms,
which heteroaryl is optionally substituted with 0, 1, or 2 groups independently selected from halogen,
cyano, C;-Csalkyl, C2-Csalkenyl, C»-Csalkynyl, haloC;-Csalkyl, Ci-Csalkoxy, haloC;-Csalkoxy,
C(O)NH;, C(O)NHC;-Cgalkyl, phenyl or 5 or 6 member heteroaryl having one ring heteroatom
selected from N, O or S and 0, 1 or 2 additional ring nitrogen atoms, wherein the optional heteroaryl

or phenyl substituent is further substituted with 0, 1 or 2 C;-Cesalkyl.
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10. The compound of claim 9, wherein A is pyridin-2-yl, pyridin-3-yl, pyrimidin-2-yl, or pyrazin-2-yl,
each of which is substituted with 1 to 3 groups independently selected from the group consisting of
halogen, cyano, C;-Caalkyl, haloC;-Cjalkyl, C;-Casalkoxy, haloC;-Csalkoxy, C(O)NH», C(O)NHC;-
Caalkyl, phenyl or 5 member heteroaryl having one ring heteroatom selected from N, O or S and 0, 1
or 2 additional ring nitrogen atoms, wherein the optional heteroaryl or phenyl substituent is further
substituted with 0, 1 or 2 C;-Cealkyl.

11. The compound of claim 7 or claim 8§, wherein A is phenyl substituted with one substituent selected
from the group consisting of halogen, C;-Csalkyl, haloC;-Cialkyl, C;-Csalkoxy, haloC;-Csalkoxy,
hydroxy, cyano, or 5 member heteroaryl having one ring heteroatom selected from N, O or S and 0, 1
or 2 additional ring nitrogen atoms, and wherein the phenyl group is further optionally substituted
with halogen, C;-Csalkyl, Ci1-Csalkoxy, haloC;-Csalkyl or haloCi-Caalkoxy.

12. The compound of claim 7 or claim 8, wherein A is C(O)NR°R!?;

R’ is hydrogen, or C;-Caalkyl;

R!%is C;-Caalkyl, haloC;-Caalkyl, C3-Creycloalkyl or 4 to 7 member heterocycle, which
heterocycle has 1 or 2 ring hetero atoms selected from N, O or S, which sulfur may be optionally
oxidized, and wherein each alkyl or cycloalkyl is optionally substituted with cyano, halogen, hydroxy, C;-
Csalkoxy, S(O)(Ci-Csalkyl; or

NR°R!, taken in combination, form a monocyclic or bicyclic 4 to 9 member azacycle having one
ring nitrogen atom and O or 1 additional ring heteroatom selected from N, O or S, which ring sulfur may
be optionally oxidized, which azacycle is optionally substituted with 0, 1 or 2 substitutents selected from
halogen, oxo, hydroxy, cyano, C;-Csalkyl, halo C;-Csalkyl, hydroxyC;-Csalkyl, Ci-Csalkoxy, S(0)C;-
Csalkyl, CO,H, C(O)C;-Cgalkyl, or C(O)NH,.

13. The compound of claim 12, wherein R® is hydrogen, methyl or ethyl; and

R!?is Ci-Caalkyl or haloC;-Csalkyl wherein each alkyl is optionally substituted with cyano,
halogen, hydroxy, Ci-Csalkoxy or S(O)4Ci-Csalkyl.

14. The compound of claim 12, wherein NRR', taken in combination, form a 4 to 6 member monocyclic
azacycleora7to9 member bicyclic azacycle, each of which having one ring nitrogen atom and 0
or 1 additional ring heteroatom selected from N, O or S, which ring sulfur may be optionally oxidized,
wherein each azacycle is optionally substituted with O, 1 or 2 substitutents selected from halogen, oxo,
hydroxy, cyano, C;-Csalkyl, halo C;-Cgalkyl, hydroxyC;-Csalkyl, C;-Csalkoxy, S(O).C;-Csalkyl,
COzH, C(O)C,;-Csalkyl, or C(O)NHo,.

15. The compound of any one of claims 1 to 14, wherein

Z'is CR'%;

7%is CR'?%;

73 is CR1;

Z*is N or CR",

77 and Z° are each C;
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R!!is hydrogen, halogen, cyano or Ci-Csalkyl;

R!? and R' are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Csalkyl, haloC;-Csalkyl, Ci-Csalkoxy, haloC;-Csalkoxy Cs-Cscycloalkyl or 5 member saturated,
partially unsaturated or aromatic 5 or 6 member heterocycle having 1 or 2 ring heteroatoms independently
selected from N, O and S; and

R is hydrogen, halogen, cyano or Ci-Caalkyl.

16. A compound of Formula III:

RS
—
x1

3
X N 2 /
R11 X R7
12
R N N »
N
) )
R13 74 N
R2
R’ (I10)
Wherein
X!is CR'"® or N;

X%is CR" or N;

X3is CR® or N;

Z*is N or CR'%;

R!is NHR'%;

R!?is hydrogen or C;-Caalkyl;

R? is hydrogen or C;-Csalkyl;

R? is hydrogen or halogen;

R* is hydrogen or halogen;

R’ is hydrogen, methyl or ethyl;

R!! is hydrogen, halogen, cyano or Ci-Caalkyl;

R!? and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Cjalkyl, haloC,-Csalkyl, Ci-Csalkoxy, or haloC;-Cjalkoxy;

R!*is hydrogen, halogen, cyano or Ci-Csalkyl;

R" is hydrogen, halogen, cyano, Ci-Caalkyl, Ci-Casalkoxy, haloC;-Caalkyl, haloCi-Caalkoxy,
C(O)NH,, C(O)NH(C;-Csalkyl) or 5 member heteroaryl having one ring heteroatom selected from N, O or
S and 0, 1 or 2 additional ring nitrogen atoms;

R'® is hydrogen, halogen, cyano, Ci-Caalkyl, Ci-Csalkoxy, haloC;-Caalkyl or haloC,-Csalkoxy;

R'7is hydrogen or halogen; and

R™ is hydrogen, halogen, cyano, Ci-Caalkyl, C;-Csalkoxy, haloC;-Caalkyl or haloC;-Cialkoxy,

wherein at least one of R'>, R!®, R!” or R!® is not hydrogen.
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17. A compound of Formula VI:

R15
R18
R16
17
R11 R
R7
R12
N "
N
/ R3
R13 N
R14 /NH
R1a (VI)
Wherein

R!?is hydrogen or C;-Caalkyl;

R? is hydrogen or halogen;

R*is hydrogen or halogen;

R’ is hydrogen, methyl or ethyl;

R!! is hydrogen, halogen, cyano or C;-Csalkyl,

R'? and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Csalkyl, haloC;-Csalkyl, Ci-Csalkoxy, or haloC;-Csalkoxys;

R is hydrogen, halogen, cyano or C;-Caalkyl,

R" is hydrogen, halogen, cyano, Ci-Caalkyl, Ci-Casalkoxy, haloC;-Caalkyl, haloC-Caalkoxy,
C(O)NH>, C(O)NH(C,-Csalkyl) or 5 member heteroaryl having one ring heteroatom selected from N, O or
S and 0, 1 or 2 additional ring nitrogen atoms;

R!¢ is hydrogen, halogen, cyano, Ci-Caalkyl, Ci-Casalkoxy, haloC;-Caalkyl or haloCi-Caalkoxy;

R'7 is hydrogen or halogen; and

R™ is hydrogen, halogen, cyano, Ci-Casalkyl, C;-Csalkoxy, haloCi-Csalkyl or haloC;-Cialkoxy,
wherein at least one of R, R'%, R or R'® is not hydrogen.

18. A compound of Formula VII:

R®

\N/R“’
R11 % R7
R12
N "
N
/ R3
R13 N
R4 /NH
R'a (VID)
Wherein
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R!?is hydrogen or C;-Caalkyl;

R? is hydrogen or halogen;

R* is hydrogen or halogen;

R’ is hydrogen, methyl or ethyl;

R’ is hydrogen, methyl or ethyl;

R!%is Ci-Caalkyl or haloC;-Csalkyl wherein each alkyl is optionally substituted with cyano,
halogen, hydroxy, Ci-Csalkoxy or S(O)4Ci-Csalkyl; or

NR°R!, taken in combination, form a 4 to 6 member monocyclic azacycle ora7to 9 member
bicyclic azacycle, each of which having one ring nitrogen atom and 0 or 1 additional ring heteroatom
selected from N, O or S, which ring sulfur may be optionally oxidized, wherein each azacycle is
optionally substituted with O, 1 or 2 substitutents selected from halogen, oxo, hydroxy, cyano, C;-Csalkyl,
halo C;-Cgsalkyl, hydroxyC;-Csalkyl, Ci-Csalkoxy, S(O).C;-Cesalkyl, CO-H, C(O)C;-Cgalkyl, or C(O)NHb>;

R!! is hydrogen, halogen, cyano or C;-Caalkyl,

R!? and R" are each independently selected from the group consisting of hydrogen, halogen,
cyano, C;-Cjalkyl, haloC;-Csalkyl, Ci-Csalkoxy, or haloC;-Csalkoxy; and

R is hydrogen, halogen, cyano or Ci-Caalkyl.
19. The compound of any one of claims 16 to 18, wherein R!! is hydrogen.
20. The compound of any one of claims 16 to 19, wherein R'? is hydrogen or methyl; R? is hydrogen or

fluorine; and R* is hydrogen or fluorine.

21. A compound, selected from:

(S)-6-((2-(3-aminopiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol- 1 -yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-4-chloro- 1 H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
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2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-4-carbonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-y1)-6-(trifluoromethyl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-(trifluoromethyl)- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3S,45)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(S)-6-((2-(5-amino-3,3-difluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-6-(trifluoromethoxy)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-(trifluoromethoxy)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-fluoro-5-(trifluoromethyl)-1H-
benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-fluoro-6-(trifluoromethyl)-1H-
benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3aR,7aR)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aR,7aS)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aS,7aS)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3aS,7aR)-hexahydro-1H-pyrrolo[2,3-c]pyridin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(1,6-diazaspiro[3.5]nonan-6-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(S)-6-((2-(1,6-diazaspiro[3.5]nonan-6-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-6-(methylsulfonyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-5-(methylsulfonyl)- 1 H-benzo[d]imidazol-2-yl)-4-

fluoropiperidin-3-amine;
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2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1H-
benzo[d]imidazole-4-carbonitrile;

(3R,4R)-1-(5,7-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(5,7-difluoro- 1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;

(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-4-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-4-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

(3R,4S)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro- 1 H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(3R,4S)-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;

(R)-2-(3-amino-4,4-difluoropiperidin- 1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-dichloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

tert-butyl ((3R,4R)-1-(1-((5-cyanopyridin-2-yl)methyl)-5,6-dimethyl-1H-benzo[d]imidazol-2-yl)-
4-fluoropiperidin-3-yl)carbamate;

(S)-6-((2-(3-aminopiperidin-1-yl)-6-fluoro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;

(S)-6-((2-(3-aminopiperidin-1-yl)-5-fluoro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile hydrochloride;
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6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

(S)-2-(3-aminopiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)- 1H-benzo[d]imidazole-6-
carbonitrile;

(S)-2-(3-aminopiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)- 1H-benzo[d]imidazole-5-
carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin- 1-yl)-1-((5-cyanopyridin-2-yl)methyl)- 1 H-
benzo[d]imidazole-6-carbonitrile;

(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-4,6-dichloro- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-y1)-4,6-dichloro- | H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4,6-dichloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-dichloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-5,7-difluoro-1H-benzo[d]imidazol- 1-yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl1)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl1)-5,7-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4,6-difluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5,7-difluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5,7-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

2-((3R,4S5)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-cyanopyridin-2-yl)methyl)-1H-

benzo[d]imidazole-5-carbonitrile;
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(S)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
6-((2-((1R,5S)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((1S,5R)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aR ,4R,6aS)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aS,4S,6aR)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aR,48S,6aS)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3aS,4R,6aR)-4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;
(S)-6-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5,6-dichloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-1-(1-((5-chloropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4,4-difluoropiperidin-3-
amine hydrochloride;
(3R,4S)-1-(1-((5-chloropyridin-2-yl)methyl)- 1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;
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(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-(trifluoromethyl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-y1)-4-(trifluoromethyl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-4-(trifluoromethyl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-chloro-3H-imidazo[4,5-b]pyridin-3-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-imidazo[4,5-b]pyridin-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-6-chloro-1H-imidazo[4,5-b]pyridin-1-yl)methyl)-
N-(tert-butyl)nicotinamide;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3S,45)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-(2,6-diazaspiro[3.4]octan-6-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;

6-((2-((4aR,7aS)-hexahydropyrrolo[3,4-b][ 1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((4aS,7aR)-hexahydropyrrolo[3,4-b][1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;

6-((2-((4aR,7aR)-hexahydropyrrolo[3,4-b][ 1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((4aS,7aS)-hexahydropyrrolo[3,4-b][1,4]oxazin-6(2H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(S)-3-amino-1-(1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidine-3-
carboxamide;

(R)-3-amino-1-(1-((5-cyanopyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidine-3-
carboxamide;

(S)-6-((2-(3-amino-3-(hydroxymethyl)piperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(R)-6-((2-(3-amino-3-(hydroxymethyl)piperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-fluoro- 1-piperidinyl)-6-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4S)-3-amino-4-fluoro- 1-piperidinyl)-5-(trifluoromethyl)- 1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;
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6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-(trifluoromethyl)- 1 H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-5-(trifluoromethyl)- 1 H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-methyl- 1H-benzimidazol- 1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-methyl- 1H-benzimidazol- 1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-chloro-5-methyl-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-chloro-6-methyl-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-fluoro-5-methyl-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-fluoro-6-methyl-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3S)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R)-3-(methylamino)- 1-piperidinyl)- 1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-(difluoromethoxy)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-(difluoromethoxy)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methyl- 1H-benzimidazol- 1-yl)methyl)-3-
pyridinecarbonitrile;

5-((2-((3R,4S)-3-amino-4-fluoro- 1-piperidinyl)-6-(trifluoromethyl)-1H-benzimidazol-1-
yl)methyl)-2-pyrazinecarboxamide;

5-((2-((3R,4S)-3-amino-4-fluoro- 1-piperidinyl)-5-(trifluoromethyl)- 1H-benzimidazol-1-
yl)methyl)-2-pyrazinecarboxamide;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-chloro-5-(trifluoromethoxy)- 1 H-benzimidazol-
1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-chloro-6-(trifluoromethoxy)-1H-benzimidazol-
1-yl)methyl)-3-pyridinecarbonitrile;
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6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-chloro-5-(trifluoromethyl)- 1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-chloro-6-(trifluoromethyl)- 1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((5R)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol- 1-yl)methyl)-3-pyridinecarbonitrile,
6-((2-((55)-1,7-diazaspiro[4.5]decan-7-yl)- 1H-benzimidazol- 1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((6R)-1,8-diazaspiro[5.5]Jundecan-8-yl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((6S)-1,8-diazaspiro[5.5]undecan-8-yl)- 1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(5H)-yl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

6-((2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(5H)-yl)-1H-benzimidazol-1-
yl)methyl)-3-pyridinecarbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)methyl)-2-
pyrazinecarboxamide;

5-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-(trifluoromethyl)- 1 H-benzimidazol-1-
yl)methyl)-2-pyrazinecarboxamide;

6-((2-((5R)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol- 1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((5S)-1,7-diazaspiro[4.5]decan-7-yl)-1H-benzimidazol-1-yl)methyl)-3-pyridinecarbonitrile;

6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-5-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3S)-3-(methylamino)-1-piperidinyl)-6-(trifluoromethyl)- 1 H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3S)-3-(methylamino)-1-piperidinyl)-5-(trifluoromethyl)-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;

6-((2-((3S)-3-amino-3-methyl- 1 -piperidinyl)-1H-benzimidazol- 1 -yl)methyl)-3-
pyridinecarbonitrile;

(S)-6-((2-(3-aminopiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
2.,2,2-trifluoroacetate;

(S)-6-((2-(3-aminopiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
2.,2,2-trifluoroacetate;

6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-4-chloro-6-fluoro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile 2,2,2-trifluoroacetate;
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6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-5-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;
(R)-2-(3-amino-4,4-difluoropiperidin- 1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro- 1 H-
benzo[d]imidazole-7-carbonitrile;
(R)-2-(3-amino-4,4-difluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;
6-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4S)-3-amino-4-hydroxypiperidin- 1-yl)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
compound with 4-((2-((3S,4S)-3-amino-4-hydroxypiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile (1:1) dihydrochloride;
4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,7-difluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4,6-difluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;
2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-(4-cyanobenzyl)-1H-benzimidazole-6-carbonitrile;
2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-(4-cyanobenzyl)-1H-benzimidazole-5-carbonitrile;
2-((3R)-3-amino-4,4-difluoro- 1-piperidinyl)-1-(4-cyanobenzyl)-1H-benzimidazole-6-carbonitrile;
2-((3R)-3-amino-4,4-difluoro- 1-piperidinyl)-1-(4-cyanobenzyl)-1H-benzimidazole-5-carbonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-methylpiperidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-(3-(aminomethyl)-3-methylpyrrolidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((35,4R)-3-amino-4-phenylpyrrolidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
& 4-((2-((3R,4S)-3-amino-4-phenylpyrrolidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(S)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
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4-((2-(6-amino-2-azaspiro[4.4]nonan-2-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-(4-aminohexahydrocyclopenta[c]pyrrol-2(1H)-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
4-((2-((35,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((35,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-4-((2-(3-(aminomethyl)-3-fluoropyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(S)-4-((2-(3-(aminomethyl)-3-fluoropyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(R)-4-((2-(3-(aminomethyl)-3-hydroxypyrrolidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(S)-4-((2-(3-(aminomethyl)-3-hydroxypyrrolidin-1-yl)-1H-benzo[d]imidazol- 1-
yl)methyl)benzonitrile 2,2,2-trifluoroacetate;
(S)-4-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-4-((2-(3-(aminomethyl)pyrrolidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
4-((2-((35,4S)-3-amino-4-methylpiperidin-1-yl)- 1H-benzo[d Jimidazol-1-yl)methyl)benzonitrile
2.2, 2-trifluoroacetate;
4-((2-((35.,4R)-3-amino-4-methylpiperidin- 1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2.,2,2-trifluoroacetate;
4-((2-((3R,4S)-3-amino-4-methylpiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile
2.2,2-trifluoroacetate;
4-((2-((1S,5R)-1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
4-((2-((1R,5S)- 1-(aminomethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-5-methoxy-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;
(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;
(3R,4R)-4-fluoro-1-(1-((5-fluoropyridin-2-yl)methyl)- 1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyridin-2-yl)methyl)-1H-

benzo[d]imidazole-6-carbonitrile;
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2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

(3R,4R)-1-(1-((5-bromopyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine;

(3R,4R)-4-fluoro-1-(1-((5-(trifluoromethyl)pyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-
yl)piperidin-3-amine;

(3R,4R)-4-fluoro-1-(1-((5-methoxypyrimidin-2-yl)methyl)- 1H-benzo[d]imidazol-2-yl)piperidin-
3-amine;

(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyrimidin-2-yl)methyl)- 1 H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-fluoropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-5-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-cyanopyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-5-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-bromopyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-bromopyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-5-carbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)pyrazine-2-
carbonitrile;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile;

2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)- 1H-
benzo[d]imidazole-5-carbonitrile;

(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-
yl)piperidin-4-ol;

(3R,4R)-3-amino-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-
yl)piperidin-4-ol;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-6-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4R)-3-amino-4-hydroxypiperidin-1-yl)-5-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

(S)-1-(1-((5-chloropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
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(S)-5-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)picolinonitrile;
(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)- 1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile
hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyridin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyridin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;
(3R,4R)-1-(1-((R)-1-(5-chloropyridin-2-yl)ethyl)- 1 H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine hydrochloride;
(3R,4R)-1-(1-((S)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[d]imidazol-2-yl)-4-fluoropiperidin-3-
amine hydrochloride;
(3R,4R)-1-(1-((R)-1-(5-chloropyridin-2-yl)ethyl)-5,6-difluoro-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(1-((S)-1-(5-chloropyridin-2-yl)ethyl)-5,6-difluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(5-chloro-1-((R)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(5-chloro-1-((S)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(6-chloro-1-((R)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(6-chloro-1-((S)-1-(5-chloropyridin-2-yl)ethyl)-1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((R)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((R)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((S)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((S)-1-(5-cyanopyridin-2-yl)ethyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;
(3R,4R)-1-(1-((5-chloropyridin-2-yl)methyl)-5,6-difluoro- 1H-benzo[d]imidazol-2-y1)-4-
fluoropiperidin-3-amine hydrochloride;
(3R,4R)-1-(5,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-

fluoropiperidin-3-amine hydrochloride;
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(R)-1-(1-((5-chloropyridin-2-yl)methyl)-5,7-difluoro- 1H-benzo[d]imidazol-2-yl)-4,4-
difluoropiperidin-3-amine hydrochloride;

(R)-1-(1-((5-chloropyridin-2-yl)methyl)-4,6-difluoro- 1H-benzo[d]imidazol-2-yl)-4,4-
difluoropiperidin-3-amine hydrochloride;

(R)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)- 1H-benzo[d]imidazol-1-y1)-2,3-dihydro- 1H-
indene-5-carbonitrile hydrochloride;

(S)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)-2,3-dihydro-1H-
indene-5-carbonitrile hydrochloride;

(R)-5-((2-(3-amino-4,4-difluoropiperidin- 1-yl)-6-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)pyrazine-2-carbonitrile;

(R)-5-((2-(3-amino-4,4-difluoropiperidin-1-yl)-5-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)pyrazine-2-carbonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-y1)-N-
isopropylacetamide;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yI)-1-
(azetidin-1-yl)ethanone;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-N-(2-
cyanopropyl)-N-ethylacetamide;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yI)-1-
methylpyrrolidin-2-one;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-
phenylpiperidin-2-one;

3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(4-
chlorophenyl)pyrrolidin-2-one;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-methoxypyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin- 1-yl)-1-((5-methoxypyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((6-(trifluoromethyl)pyridin-3-yl)methyl)- 1H-
benzo[d]imidazole-6-carbonitrile hydrochloride;

2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((6-(trifluoromethyl)pyridin-3-yl)methyl)- 1H-
benzo[d]imidazole-5-carbonitrile hydrochloride;

(S)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-
methylpyrrolidin-2-one;

(R)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-

methylpyrrolidin-2-one;

352



(S)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro- 1 H-benzo[d]imidazol-1-yl)-1-(4-
chlorophenyl)pyrrolidin-2-one;

(R)-3-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(4-
chlorophenyl)pyrrolidin-2-one;

2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-((5-cyano-2-pyrazinyl)methyl)- 1H-benzimidazole-
6-carbonitrile;

2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-1-((5-cyano-2-pyrazinyl)methyl)- 1H-benzimidazole-
5-carbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4,6-difluoro-1H-benzimidazol-1-yl)methyl)-2-
pyrazinecarbonitrile;

5-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,7-difluoro- 1 H-benzimidazol- 1 -yl)methyl)-2-
pyrazinecarbonitrile;

(3S)-1-(1-((5-fluoro-2-pyridinyl)methyl)-1H-benzimidazol-2-yl)-N-methyl-3-piperidinamine;

(35)-1-(1-((5-chloro-2-pyridinyl)methyl)-1H-benzimidazol-2-yl)-N-methyl-3-piperidinamine;

6-((1R)-1-(2-((3S)-3-(methylamino)-1-piperidinyl)- 1H-benzimidazol-1-yl)ethyl)-3-
pyridinecarbonitrile;

6-((1S)-1-(2-((3S)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)ethyl)-3-
pyridinecarbonitrile;

(3R,4R)-1-(1-((5-chloro-2-pyrimidinyl)methyl)-5,7-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((5-chloro-2-pyrimidinyl)methyl)-4,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1-methyl-1H-indazol-4-yl)methyl)-1H-benzimidazol-2-yl)-4-fluoro-
3-piperidinamine;

(3R,4R)-1-(5,6-difluoro- 1-(5-quinolinylmethyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1R)-1-(8-quinolinyl)ethyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1S)-1-(8-quinolinyl)ethyl)- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((3-(3-chlorophenyl)-1,2-oxazol-5-yl)methyl)-5,6-difluoro-1H-benzimidazol-2-y1)-
4-fluoro-3-piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1-methyl-1H-indazol-7-yl)methyl)-1H-benzimidazol-2-yl)-4-fluoro-
3-piperidinamine;

(3R,4R)-1-(1-(2,6-dichlorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

1-(1-azetidinyl)-2-(2-((3S)-3-(methylamino)-1-piperidinyl)-1H-benzimidazol-1-yl)ethanone;
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6-((1R)-1-(4,6-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1R)-1-(4,6-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1S)-1-(4,6-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((15)-1-(4,6-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6(5H)-yl)- 1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1R)-1-(5,7-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1R)-1-(5,7-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(5H)-yl)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((1S)-1-(5,7-difluoro-2-((4aS,8aS)-hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-y1)-1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
6-((15)-1-(5,7-difluoro-2-((4aR,8aR)-hexahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6(5H)-yl)- 1H-
benzimidazol-1-yl)ethyl)-3-pyridinecarbonitrile;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- | H-benzimidazol-1-yl)-N-
methylacetamide;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(4-
morpholinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(1-
pyrrolidinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol-1-yl)-N,N-
dimethylacetamide;
(2R)-2-(2-((3R,4R)-3-amino-4-fluoro- 1 -piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-N,N-
dimethylpropanamide;
(25)-2-(2-((3R,4R)-3-amino-4-fluoro- 1-piperidinyl)-5,6-difluoro- 1H-benzimidazol-1-yl)-N,N-
dimethylpropanamide;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-1-(1-
piperidinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)-N-
ethylacetamide;
1-((5-chloro-2-pyrimidinyl)methyl)-2-((3R,4R)-4-fluoro-3-(methylamino)-1-piperidinyl)-1H-
benzimidazole-6-carbonitrile;
1-((5-chloro-2-pyrimidinyl)methyl)-2-((3R,4R)-4-fluoro-3-(methylamino)-1-piperidinyl)-1H-

benzimidazole-5-carbonitrile;
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2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-chloro-1H-benzimidazol-1-yl)-1-(1-
azetidinyl)ethanone;
2-(2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5-chloro-1H-benzimidazol-1-yl)-1-(1-
azetidinyl)ethanone;
2-((3R,4S5)-3-amino-4-fluoro-1-piperidinyl)-1-(2-(1-azetidinyl)-2-oxoethyl)-1H-benzimidazole-6-
carbonitrile;
2-((3R,4S5)-3-amino-4-fluoro-1-piperidinyl)-1-(2-(1-azetidinyl)-2-oxoethyl)-1H-benzimidazole-5-
carbonitrile;
(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-5-fluoro-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
(R)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinonitrile;
(R)-5-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)picolinonitrile 2,2,2-
trifluoroacetate;
(R)-1-(1-(isoquinolin-7-ylmethyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-((1-methyl-1H-indazol-7-yl)methyl)- 1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
6-((R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)nicotinonitrile
hydrochloride;
6-((S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)nicotinonitrile
hydrochloride;
6-((R)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)nicotinonitrile hydrochloride;
6-((S)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)nicotinonitrile hydrochloride;
6-((R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol- 1-yl)propyl)nicotinonitrile
hydrochloride;
6-((S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)propyl)nicotinonitrile
hydrochloride;
(3R,4R)-1-(5,6-difluoro- 1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
3-(1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)ethyl)benzonitrile;
(3R,4R)-1-(5,6-difluoro- 1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
(3R,4S)-1-(5,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-y1)-4-

fluoropiperidin-3-amine;
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(3R,4S)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-6-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)piperidin-3-amine;

(3R,4S)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-5-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-1-(5,6-difluoro-1-((5-fluoropyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4,4-
difluoropiperidin-3-amine;

2-(2-((3R,4S)-3-amino-4-fluoropiperidin- 1 -yl)-6-(trifluoromethyl)- 1H-benzo[d]imidazol-1-yl)-1-
(azetidin-1-yl)ethan-1-one;

2-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-5-(trifluoromethyl)- 1H-benzo[d]imidazol-1-y1)-1-
(azetidin-1-yl)ethan-1-one;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(2,2-
dimethylpyrrolidin-1-yl)ethan-1-one;

6-((2-((3R,4S)-3-amino-4-hydroxypiperidin- 1-yl)-6-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

6-((2-((3R,4S)-3-amino-4-hydroxypiperidin- 1-yl)-5-fluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;

4-((R)-1-(2-((S)-3-aminopiperidin- 1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)benzonitrile
hydrochloride;

4-((S)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)benzonitrile
hydrochloride;

(S)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-fluorobenzonitrile
hydrochloride;

(S)-1-(1-(4-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine hydrochloride;

4-((R)-1-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)benzonitrile hydrochloride;

4-((S)-1-(2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol- 1 -
yl)ethyl)benzonitrile hydrochloride;

4-((R)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)benzonitrile hydrochloride;

4-((S)-1-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)ethyl)benzonitrile hydrochloride;

(S)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-chlorobenzonitrile
hydrochloride;

(3R,4R)-1-(1-((1R)-1-(2,4-dichlorophenyl)ethyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(2,4-dichlorophenyl)ethyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-

piperidinamine;

356



(3R,4R)-1-(1-((1R)-1-(2-chlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(2-chlorophenyl)ethyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1R)-1-(3-chlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(3-chlorophenyl)ethyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1R)-1-(2,5-dichlorophenyl)ethyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(2,5-dichlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1R)-1-(2,4-difluorophenyl)ethyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(2,4-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1R)-1-(3,4-dichlorophenyl)ethyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(3,4-dichlorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1R)-1-(2,5-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-((1S)-1-(2,5-difluorophenyl)ethyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1R)-1-(4-(trifluoromethyl)phenyl)ethyl)-1H-benzimidazol-2-yl)-4-
fluoro-3-piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-((1R)-1-(4-(trifluoromethoxy)phenyl)ethyl)-1H-benzimidazol-2-yl)-4-
fluoro-3-piperidinamine;

(3R,4R)-1-(1-(5-chloro-2-(trifluoromethoxy)benzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-
fluoro-3-piperidinamine;

(3R,4R)-1-(5,6-difluoro-1-(4-(1H-1,2,4-triazol-1-yl)benzyl)- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

2-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)methyl)-5-
chlorobenzonitrile;

(3R,4R)-1-(1-(2,4-dichlorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-

piperidinamine;
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4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol- 1 -yl)methyl)-3-
(difluoromethoxy)benzonitrile;

(3R,4R)-1-(1-(2,5-dichlorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(4-(1,1-difluoroethyl)benzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol- 1 -yl)methyl)-2-
methylbenzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-yl)methyl)-2-
chlorobenzonitrile;

2-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro- 1 H-benzimidazol- 1 -yl)methyl)-4-
chlorobenzonitrile;

(3R,4R)-1-(1-(2-(difluoromethoxy)benzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(3-chloro-4-fluorobenzyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(4-chloro-2-methoxybenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(2,4-difluorobenzyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro- 1-(2-(trifluoromethyl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

2-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;

(3R,4R)-1-(1-(2-chlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-piperidinamine;

(3R,4R)-1-(1-(2-chloro-4-fluorobenzyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(5,6-difluoro- 1-(4-fluoro-2-(trifluoromethyl)benzyl)- 1 H-benzimidazol-2-yl1)-4-fluoro-
3-piperidinamine;

(3R,4R)-1-(1-(3,4-difluorobenzyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(4-chloro-2-fluorobenzyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(3,4-dichlorobenzyl)-5,6-difluoro- 1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;

(3R,4R)-1-(1-(4-chloro-3-fluorobenzyl)-5,6-difluoro- 1H-benzimidazol-2-yl)-4-fluoro-3-

piperidinamine;
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(3R,4R)-1-(5,6-difluoro- 1-(4-(trifluoromethyl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro- 1-(4-(trifluoromethoxy)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(1-(4-(difluoromethyl)benzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(3-(trifluoromethoxy)benzyl)-1 H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
(3R,4R)-1-(5,6-difluoro-1-(3-(trifluoromethyl)benzyl)-1H-benzimidazol-2-yl)-4-fluoro-3-
piperidinamine;
3-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-5,6-difluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;
(3R,4R)-1-(1-(3-chlorobenzyl)-5,6-difluoro-1H-benzimidazol-2-yl)-4-fluoro-3-piperidinamine;
(S)-1-(1-(4-fluorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(S)-1-(1-(4-(1,2,4-oxadiazol-3-yl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(methylsulfonyl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(1H-1,2,4-triazol-1-yl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-2-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;
(R)-1-(1-(2,6-dichlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(2-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(trifluoromethyl)benzyl)- 1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(trifluoromethoxy)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(3-chlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-(1,1-difluoroethyl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-2-(4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)phenyl)-2-
methylpropanenitrile;
(R)-1-(1-(4-(difluoromethyl)benzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-N-methylbenzamide;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-fluorobenzonitrile;
(R)-2-(4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)phenoxy)acetonitrile;
(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-N,N-
dimethylbenzenesulfonamide;
(R)-1-(1-(4-methylbenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(4-fluorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-((1-methyl-1H-indazol-7-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
(R)-1-(1-(2,4-difluorobenzyl)- 1H-benzo[d]imidazol-2-yl)piperidin-3-amine;
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(R)-1-(1-(3,4-difluorobenzyl)- 1H-benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-1-(1-(4-chloro-3-fluorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-1-(1-((3-(3-chlorophenyl)isoxazol-5-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-1-(1-(3-chloro-4-methoxybenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-chlorobenzonitrile;

(R)-1-(1-(2,4-dichlorobenzyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-amine;

(R)-4-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-3-methoxybenzonitrile;

(R)-2-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)-5-chlorobenzonitrile;

4-((R)-1-(2-((R)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)ethyl)benzonitrile;

4-(1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol- 1-yl)ethyl)benzonitrile;

(R)-3-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

4-((2-((3R,4S)-3-amino-4-fluoropiperidin- 1-yl)-6-chloro- 1 H-benzo[d]imidazol-1-
yl)methyl)benzonitrile hydrochloride;

(S)-4-((2-(3-aminopiperidin-1-yl)-6-methoxy- 1 H-benzo[d]imidazol-1-yl)methyl)benzonitrile
hydrochloride;

4-((2-((3R,4S)-3-amino-4-fluoropiperidin- 1 -yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

(S)-4-((2-(3-aminopiperidin-1-yl)-5-methoxy-3H-imidazo[4,5-b]pyridin-3-yl)methyl)benzonitrile
hydrochloride;

(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

4-((2-((3R,4S)-3-amino-4-fluoropiperidin- 1-yl)-4-chloro- 1 H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

(R)-4-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-4-methoxy-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-imidazo[4,5-c]pyridin-1-
yl)methyl)benzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-3H-imidazo[4,5-c]pyridin-3-
yl)methyl)benzonitrile;
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4-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-6-ethoxy- 1 H-benzimidazol-1-
yl)methyl)benzonitrile;

4-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-1H-imidazo[4,5-b]pyridin-1-
yl)methyl)benzonitrile;

4-((2-((3R)-3-amino-4,4-difluoro-1-piperidinyl)-6-fluoro-1H-benzimidazol-1-
yl)methyl)benzonitrile;

4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-imidazo[4,5-b]pyridin-1-
yl)methyl)benzonitrile;

(S)-4-((2-(3-aminopiperidin-1-yl)-4-chloro-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile 2,2,2-
trifluoroacetate;

(S)-4-((2-(3-aminopiperidin-1-yl)-3H-imidazo[4,5-b]pyridin-3-yl)methyl)benzonitrile
hydrochloride;

4-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-y1)-6-chloro-1H-benzo[d]imidazol-1-
yl)methyl)benzonitrile hydrochloride;

(S)-4-((2-(3-aminopiperidin-1-yl)-6-chloro-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

(S)-4-((2-(3-aminopiperidin-1-yl)-5-chloro-1H-benzo[d]imidazol-1-yl)methyl)benzonitrile;

(R)-1-(2-((S)-3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)-2,3-dihydro-1H-indene-5-
carbonitrile;

(S)-1-(2-((S)-3-aminopiperidin- 1-yl)-1H-benzo[d]imidazol-1-yl)-2,3-dihydro- 1 H-indene-5-
carbonitrile;

(3R,4R)-4-fluoro-1-(1-((5-methoxypyridin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-3-
amine;

1-(2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-
yl)acetyl)azetidine-3-carbonitrile;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(3-
(tert-butoxy)azetidin-1-yl)ethan-1-one;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-y1)-1-(3,3-
difluoroazetidin-1-yl)ethanone;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(3-
isopropylazetidin-1-yl)ethanone;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(6,6-
difluoro-2-azaspiro[3.3]heptan-2-yl)ethanone;

2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)-1-(7-oxa-
2-azaspiro[3.5]nonan-2-yl)ethanone;

(R)-6-((2-(4,4-difluoro-3-(methylamino)piperidin-1-yl)-6-fluoro-1H-benzo[d]imidazol-1-

yl)methyl)nicotinonitrile;
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(R)-6-((2-(4,4-difluoro-3-((2-hydroxyethyl)amino)piperidin-1-yl)-6-fluoro- 1 H-benzo[d]imidazol-
1-yl)methyl)nicotinonitrile;
(S)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinic acid;
(S)-6-((2-(3-aminopiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinamide;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-yl)methyl)nicotinamide;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-5,6-difluoro-1H-benzo[d]imidazol-1-yl)acetic
acid;
6-((R)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin- 1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile;
6-((S)-1-(4,6-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin- 1 -yl)-1H-benzo[d]imidazol-
1-yl)ethyl)nicotinonitrile;
6-((R)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin- 1-yl)-1H-
benzo[d]imidazol-1-yl)ethyl)nicotinonitrile; and
6-((S)-1-(5,7-difluoro-2-((3R,4R)-4-fluoro-3-(methylamino)piperidin- 1 -yl)-1H-benzo[d]imidazol-
1-yl)ethyl)nicotinonitrile.
22. A compound, selected from:
6-((2-((3R,4S)-3-amino-4-fluoropiperidin-1-yl)-6-chloro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-
benzo[d]imidazole-4-carbonitrile;
(3R,4R)-1-(4,6-difluoro-1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)-4-
fluoropiperidin-3-amine;
6-((2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-4,6-difluoro-1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile hydrochloride;
(R)-6-((2-(3-amino-4,4-difluoropiperidin-1-yl)-6-fluoro- 1H-benzo[d]imidazol-1-
yl)methyl)nicotinonitrile;
6-((2-((3R,4R)-3-amino-4-fluoro-1-piperidinyl)-4-methoxy-1H-benzimidazol-1-yl)methyl)-3-
pyridinecarbonitrile;
2-(2-((3R,4R)-3-amino-4-fluoropiperidin-1-yl)-1-((5-chloropyrimidin-2-yl)methyl)-1H-
benzo[d]imidazole-6-carbonitrile;
(3R,4R)-4-fluoro-1-(1-((5-fluoropyrimidin-2-yl)methyl)-1H-benzo[d]imidazol-2-yl)piperidin-

3-amine; and
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(3R,4R)-1-(1-((5-chloropyrimidin-2-yl)methyl)-6-fluoro-1H-benzo[d]imidazol-2-y1)-4-

fluoropiperidin-3-amine.
23. The compound of any one of claims 1 to 22 in a form of a pharmaceutically acceptable salt.

24. A pharmaceutical composition comprising a pharmaceutically acceptable excipient, carrier or

adjuvant and at least one compound of any one of claims 1 to 23.

25. Use of at least one compound of any one of claims 1 to 23, or a pharmaceutical salt thereof or a
pharmaceutical composition thereof in the manufacture of a medicament for treating a disease or
disorder mediated by TRPC6 in a mammal, wherein the disease or disorder mediated by TRPC®6 is
selected from the group consisting of nephrotic syndrome, minimal change disease, focal segmental
glomerulosclerosis, collapsing glomerulopathy, membranous nephropathy, membranoproliferative
glomerulonephritis, IGA nephropathy, acute renal failure, chronic renal failure, diabetic nephropathy,
sepsis, pulmonary hypertension, acute lung disorder, acute respiratory distress syndrome (ARDS),

heart failure, stroke, malignant tumor, and muscular dystrophy.

26. A compound of any one of claims 1 to 23 for use as a medicament.
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