(19)

DANMARK (10 DK/EP 3551188 T3

(12) Overseettelse af
europaeisk patentskrift

Patent- og

Varemeaerkestyrelsen

(51)

(45)

(80)

(72)

Int.Cl.: A 61K 31/517 (2006.01) A 61K 31/5377 (2006.01) A61P 3/06 (2006.01)
A 61P 3/08(2006.01) A61P 3/10 (2006.01) C 07 D 401/04 (2006.01)
C 07 D 403/04 (2006.01) C 07 D 413/04 (2006.01) C 07 D 413/14 (2006.01)

Oversaettelsen bekendtgjort den: 2024-01-08

Dato for Den Europaeiske Patentmyndigheds
bekendtgerelse om meddelelse af patentet: 2023-10-18

Europaeisk ansggning nr.: 18804193.3

Europaeisk indleveringsdag: 2018-10-31

Den europeaeiske ansggnings publiceringsdag: 2019-10-16
International ansa@gning nr.: US2018058356

Internationalt publikationsnr.: WO2019089693

Prioritet: 2017-10-31 US 201762579594 P

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

Patenthaver: Southern Research Institute, 2000 9th Avenue South, Birmingham, Alabama 35205, USA
The UAB Research Foundation, 120 Collat School of Business , 710 13th Street South, Birmingham, AL 35211,
USA

Opfinder: AUGELLI-SZAFRAN, Corinne E., 1050 Columbiana Road, Homewood, Alabama 35209, USA
MOUKHA-CHAFIQ, Omar, 2211 Sumpter Street Apt. C, Birmingham, Alabama 35226, USA

SUTO, Mark J., 402 Devon Drive, Homewood, Alabama 35209, USA

SHALEV, Anath, 3337 Westbury Road, Mountain Brook, Alabama 35223, USA

THIELEN, Lance, 306 Three Sons Ct., Hoover, Alabama 35226, USA

CHEN, Jungin, 2609 Yorkmont Drive, Vestavia Hills, Alabama 35226, USA

JING, Gu, 2205 Sterling Ridge Circle, Vestavia Hills, Alabama 35216, USA

Fuldmaegtig i Danmark: AWA Denmark A/S, Strandgade 56, 1401 Kebenhavn K, Danmark

Benaevnelse: SUBSTITUEREDE QUINAZOLINSULFONAMIDER SOM HAEMMERE AF THIOREDOXIN-
INTERAGERENDE PROTEIN (TXNIP)

Fremdragne publikationer:

WO-A1-2004/111014

WO-A1-2011/113512

WO-A1-2018/021977

WO-A2-2007/058989

WEN-JUN SU ET AL: "Antidiabetic drug glyburide modulates depressive-like behavior comorbid with insulin
resistance"”, JOURNAL OF NEUROINFLAMMATION, vol. 14, no. 1, 30 October 2017 (2017-10-30), XP055536841,
DOI: 10.1186/s12974-017-0985-4

G. XU ET AL: "Preventing -Cell Loss and Diabetes With Calcium Channel Blockers", DIABETES, vol. 61, no. 4,

Fortseettes ...



DK/EP 3551188 T3

22 March 2012 (2012-03-22) , pages 848-856, XP055536855, US ISSN: 0012-1797, DOI: 10.2337/db11-0955
NAIF MOHAMMAD ALHAWITI ET AL: "TXNIP in Metabolic Regulation: Physiological Role and Therapeutic
Outlook”, CURRENT DRUG TARGETS, vol. 18, no. 9, 2 June 2017 (2017-06-02), XP055536846, US ISSN: 1389-
4501, DOI: 10.2174/1389450118666170130145514



DK/EP 3551188 T3

DESCRIPTION

CROSS-REFERENCE TO PRIORITY APPLICATION

[0001] This application claims priority to U.S. Provisional Application No. 62/579,594, filed
October 31, 2017.

STATEMENT REGARDING FEDERALLY FUNDED RESEARCH

[0002] This invention was made with government support under grant number UC4DK104204
awarded by the National Institutes of Health. The government has certain rights in the
invention.

REFERENCE TO SEQUENCE LISTING

[0003] The official copy of the sequence listing is submitted electronically via EFS-Web as an
ASCIl formatted sequence listing in a file named 035979_1110651_Seq|list.txt, created on
October 29, 2018, having a size of 4.00 kb and filed concurrently with the specification. The
sequence listing contained in this ASCII formatted document is part of the specification.

BACKGROUND

[0004] Pancreatic p-cell dysfunction and death play a central role in the development and
progression of diabetes and can be caused by multiple stressors including glucotoxicity,
(gluco-)lipotoxicity, and cytokine toxicity (Poitout and Robertson (2002) Endocrinology 143:
339-342; Eizirik and Mandrup-Poulsen (2001) Diabetologia 44: 2115-2133). Glucotoxicity
induced by chronic exposure of B-cells to high levels of glucose promotes B-cell apoptosis and,
combined with the elevated glucagon levels associated with diabetes (Unger and Orci (1975)
Lancet 1: 14-16), results in a vicious cycle with further worsening of the hyperglycemia (Poitout
and Robertson (2002) Endocrinology 143: 339-342). It was previously shown that thioredoxin-
interacting protein (TXNIP), a ubiquitously expressed cellular redox regulator (Nishiyama et al.
(1999) J. Biol. Chem. 274: 21645-21650), is the top glucose-induced gene in a human islet
gene expression microarray study (Shalev et al. (2002) Endocrinology 143:3695-98.) and that
TXNIP is a crucial mediator of glucotoxicity-induced B-cell apoptosis (Chen et al. (2008)
Diabetes 57: 938-44). It was further shown that B-cell TXNIP transcription is upregulated by
glucose and its expression is increased in diabetes (Minn et al. (2005) Endocrinology
146:2397-2405.) Also, TXNIP-induced B-cell death is mediated by the intrinsic/mitochondrial
death pathway (Chen et al. (2010) Diabetes 59: 440-447). Further, elevated TXNIP levels also
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contribute to B-cell dysfunction by inducing microRNA expression (miR-204), which in turn
targets the insulin transcription factor MafA and thereby inhibits insulin production (Xu et al.
(2013) Nat. Med. 19: 1141-1146). Conversely, TXNIP deficiency led to an increase in functional
B-cell mass and protected against diabetes in mouse models of type 1 (T1D) and type 2 (T2D)
diabetes (Chen et al. (2008) FASEB J. 22: 3581-3594). In addition, TXNIP deletion has been
associated with reduced hepatic glucose production and beneficial effects in extrapancreatic
tissues such as kidney, retina and the cardiovascular system in the context of diabetes. Despite
the detrimental effects elevated TXNIP plays in diabetes and its associated disorders, prior to
the present disclosure there was no known effective way to specifically block TXNIP
expression.

SUMMARY

[0005] The invention is defined by the appended claims. Any reference to methods of
treatment in the subsequent paragraphs of this description is to be interpreted as a reference
to the compounds , pharmaceutical compositions and medicaments of the present invention for
use in a method of treatment of the human or animal body by therapy. In accordance with the
purpose(s) of the invention, as embodied and broadly described herein, the invention, in one
aspect, relates to compositions and methods for use in the prevention and treatment of
disorders associated with elevated TXNIP and/or elevated glucagon levels, such as, for
example, diabetes and associated disorders (e.g., Type 1 diabetes, Type 2 diabetes,
gestational diabetes, impaired glucose control, impaired glucose tolerance or pre-diabetes,
insulin resistance, hyperlipidemia, non-alcoholic fatty liver disease, complications of diabetes,
including diabetes-related nephropathy, neuropathy, retinopathy, cardiomyopathy, and
cardiovascular disease, as well as pancreatic B-cell loss or pancreatic islet dysfunction,
including dysregulation of insulin and/or glucagon production or secretion) or other disorders
associated with endoplasmic reticulum stress and/or oxidative stress of the cell. Additionally,
the compositions and methods are useful in preparing islets for transplantation and/or for
treating a transplant recipient.

[0006] Disclosed is a method for treating a disorder associated with elevated TXNIP or
elevated glucagon in a mammal, the method comprising the step of administering to the
mammal a therapeutically effective amount of at least one compound having a structure
represented by a formula selected from:

RBa 8b
R7 R8bo ( 7 R Q, (
Q s TR B pN \‘
Rﬁd R5d
RSC N
N
y x NN
5a RSa O
R © ,
and
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RSa Rg

R5d
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wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH,, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO2H, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy? wherein Cy2, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%, R0 R and R%d s
independently hydrogen, halogen, - NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),
-CO2H, -CO2NHp, - NHC(O)Cy?3, -NHC(0)(C1-C4 alkyl), or Cy?; wherein Cy3, when present, is

C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein
R%3 is hydrogen or C1-C4 alkyl; and wherein R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4

haloalkyl, phenyl, or -CO5H; or wherein p is 1 and each of R® and R& together comprise =O;

and wherein R® is hydrogen, C1-C4 alkyl, or Cy4 wherein Cy* when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
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independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0007] Also disclosed is a method for inhibiting TXNIP expression or lowering glucagon levels
in a mammal, the method comprising the step of administering to the mammal an effective
amount of at least one compound having a structure represented by a formula selected from:

R RBbO 4
R7 S(N)\R1 B N \\
R5dB de
SN
R5b )\ R5b Né
RSa ; R5a Oe ,
and
da R2
R%Q,
7 S\(N)\R1
N %
R5°ﬁ R?
R5¢
R5b /&

RSa R9
wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO»H, or Cy1; wherein

Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
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independently hydrogen, halogen, - NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),

-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is
C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein
R%3 is hydrogen or C1-C4 alkyl; and wherein R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4

haloalkyl, phenyl, or -CO5H; or wherein p is 1 and each of R® and R& together comprise =O;

and wherein R® is hydrogen, C1-C4 alkyl, or Cy4 wherein Cy* when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0008] Also disclosed herein are pharmaceutical compositions comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of at least one compound having a

structure represented by a formula:
RBB 2

7 \R%Q 0
\\S(N)q\R1

R
(A TS,
n P ' @]
RN R
R5G \N
55 P
R5a

wherein nis 0, 1, or 2; wherein pis 1, 2, 3, or 4; wherein qis 0 or 1; wherein R'is -NH,, - OH,
C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)
(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO5H, or Cy'; wherein Cy/,
when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or

C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and, together with
the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2,
or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R® is hydrogen or

C1-C4 alkyl, or wherein each of R! and R3 are covalently bonded together and, together with
the intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2,
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or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy2; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein each of R, R R%¢ and R is independently hydrogen, halogen, -
NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl), -CO5H, -CO5NH,, - NHC(O)Cy?,

-NHC(O)(C1-C4 alkyl), or Cy3 wherein Cy3 when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected
from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and
(C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®3, or CHR®?; wherein R8@ is hydrogen or C1-
C4 alkyl; and wherein R®? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is hydrogen, halogen, -OH,
C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each occurrence of R8 and R8, when
present, is independently hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, phenyl, or -CO5H; or
wherein p is 1 and each of R and R8P together comprise =O; and wherein R? is hydrogen,
C1-C4 alkyl, or Cy# wherein Cy#, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino, or a pharmaceutically acceptable salt thereof.

[0009] Also disclosed are pharmaceutical compositions comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of at least one compound having a

structure represented by a formula:

3
R7I$ (\?

R1
(ARG
O R2

RN

=N
N/)\R“

R5C
R5b

R5a
wherein n is 0, 1, or 2; wherein q is 0 or 1; wherein R' is -NH», -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino,
-(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy': wherein Cy', when present, is C3-

C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-C4 alkyl,
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or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-

C4 alkyl, or wherein each of R' and R3 are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein each of R%8, R, and R is independently hydrogen, halogen, -NHo, -
CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino,

(C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl), -COsH, -COsNH5, -NHC(O)Cy3, -NHC(O)

(C1-C4 alkyl), or Cy?3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH,

- OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R%C js hydrogen, halogen, -NH», -OH, -CN, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO»(C1-C4
alkyl), -CO5H, -CO,NH,, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or aryl substituted with 0, 1, 2, or
3 groups independently selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein A is O, NR®2, or

CHR®®; wherein R®@ is hydrogen or C1-C4 alkyl; and wherein R®? is hydrogen, C1-C4 alkyl, C1-
C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or-CO3H;

wherein R' is hydrogen, halogen, - OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy;
provided that when R%? is morpholinyl and R' is thiophenyl or thiazolyl, then q is 1 and at least

one of R%8, R, and R% is not hydrogen, or a pharmaceutically acceptable salt thereof.

[0010] Also disclosed are pharmaceutical compositions comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of at least one compound having a
structure represented by a formula selected from:

R% R? %a 2
R84 8b
AR SN g AN
( N A SYTR!
n PN o { N7
5d R? " iy O
RSN Y R
R5C N z R5C
> )
56
R 'TIGJ RSb N/go
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wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R! and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;
wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered

heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R4 is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
independently hydrogen, halogen, - NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),
-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is
C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®2 or CHR®P: wherein
R is hydrogen or C1-C4 alkyl; and wherein R%? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4
haloalkyl, phenyl, or -CO5H: or wherein p is 1 and each of R® and R& together comprise =O;
and wherein R is hydrogen, C1-C4 alkyl, or Cy* wherein Cy# when present, is C3-C6

cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0011] Also disclosed are compounds having a structure represented by a formula:
8a

R R8b $2
. .R ,\\ QNL
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wherein nis 0, 1, or 2; wherein pis 1, 2, 3, or 4; wherein qis 0 or 1; wherein R'is -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alky)CO5H, or Cy'; wherein Cy', when

present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R2 is hydrogen or C1-

C4 alkyl, or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R3 is hydrogen or C1-

C4 alkyl, or wherein each of R' and R3 are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein each of R, R R%¢ and R is independently hydrogen, halogen, -
NH», -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, -COo(C1-C4 alkyl), -COzH, ~-COoNHa, - NHC(O)Cy3,

-NHC(O)(C1-C4 alkyl), or Cy3 wherein Cy3 when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected
from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and

(C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR%@ or CHR®?; wherein R®@ is hydrogen or C1-
C4 alkyl; and wherein R®? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO5H; wherein R’ is hydrogen, halogen, -OH,

C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; and wherein each occurrence of R and R8P,
when present, is independently hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, phenyl, or -CO5H; or

wherein p is 1 and each of R82 and R® together comprise =O; provided that when R' is methyl

and each of R® and R* is hydrogen then each of R% R R3¢ and R is independently
hydrogen, fluorine, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy®, and provided that when nis 1, pis 1, qis 0, Ais CHR®?, and R' is methyl,
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then at least two of R4, R%8 R R3¢ and R are not hydrogen, or a pharmaceutically
acceptable salt thereof.

[0012] Also disclosed are compounds having a structure represented by a formula:

3
7R9 1

R7 R
(AN RN
O 2
RN
RSC \N
R5Y N'/J\R“

wherein n is 0, 1, or 2; wherein q is 0 or 1; wherein R' is -NH», -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino,
-(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy': wherein Cy', when present, is C3-
C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-C4 alkyl,
or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-

C4 alkyl, or wherein each of R' and R3 are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein each of R%8, R, and R is independently hydrogen, halogen, -NHo, -
CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino,
(C1-C4)(C1-C4) dialkylamino, -CO»(C1-C4 alkyl), -CO5H, -CO5NH5, -NHC(O)Cy3, -NHC(O)
(C1-C4 alkyl), or Cy?3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH,
- OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R%C s hydrogen, halogen, -CN, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4

alkyl), -CO5H, -CO5NHa, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or aryl substituted with 0, 1, 2, or
3 groups independently selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
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C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein A is O, NR®2, or
CHR®P: wherein R% is hydrogen or C1-C4 alkyl; wherein R® is hydrogen, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or-COsH; and
wherein R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy;
provided that when R3P is morpholinyl and R is thiophenyl or thiazolyl, then q is 1 and at least
one of R%, R and R%d is not hydrogen; provided that when q is 0 then Cy' is not aryl; and

provided that at least one of R%3, R, R and R is not hydrogen, or a pharmaceutically
acceptable salt thereof.

[0013] Also disclosed are compounds having a structure represented by a formula selected
from:

8a

8b R R2
R7 RO( - RSbO\\(I{I)\
pN »\ ( A N TR
LS
R5d N R3

R5d
~ N R5C S
) N
R5b [\lj ® 56 /g
Rﬁa (0] R N o
@) and R5a R9

wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R! and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;
wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered

heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R4 is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
independently hydrogen, halogen, - NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO,(C1-C4 alkyl),
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-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is
C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein

R is hydrogen or C1-C4 alkyl; and wherein R%? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO5H; wherein R' is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4

haloalkyl, phenyl, or -CO5H: or wherein p is 1 and each of R® and R& together comprise =O;

and wherein R is hydrogen, C1-C4 alkyl, or Cy* wherein Cy# when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0014] Further disclosed are methods for treating a disorder associated with elevated TXNIP
or elevated glucagon in a mammal, comprising administering to the mammal a therapeutically
effective amount of at least one pharmaceutical composition or compound as described herein.
Also disclosed are methods of lowering hepatic glucose production in a mammal in need
thereof, comprising administering to the mammal a therapeutically effective amount of at least
one pharmaceutical composition or compound as described herein.

[0015] Also provided are compositions and methods for use in the prevention and treatment of
hyperlipidemia and/or fatty liver disease (e.g., nonalcoholic fatty liver disease) in a mammal,
optionally in the absence of elevated TXNIP or in the absence of diabetes or diabetes related
disorders. The disclosed methods include administering to the mammal a therapeutically
effective amount of at least one pharmaceutical composition or compound as described herein.

[0016] Also disclosed but not claimed are methods of identifying an inhibitor of glucose-
induced TXNIP expression comprising culturing cells stably transfected with an exogenous
TXNIP promoter in a first culture medium containing a low level of glucose; culturing a first
subset of the cells of step (a) in a second culture medium containing a high level of glucose;
culturing a second subset of the cells of step (a) in a third culture medium containing a high
level of glucose and an agent to be tested; and comparing the level of TXNIP promoter activity
in the first subset of cells with the level of TXNIP expression in the second subset of cells,
wherein a lower level of TXNIP promoter activity in the second subset of cells as compared to
the first subset of cells indicates the agent is an inhibitor of glucose-induced TXNIP expression.
Optionally, the method can further comprise determining the identified inhibitor of glucose-
induced TXNIP expression is a selective inhibitor of TXNIP expression and not a general
transcriptional inhibitor comprising contacting a cell comprising a first and second exogenous
promoter with the identified inhibitor of glucose-induced TXNIP expression, wherein the first
exogenous promoter is a TXNIP promoter and the second exogenous promoter promotes
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expression of a non-TXNIP gene; and detecting the level of promoter activity of the TXNIP and
the non-TXNIP gene, wherein detecting a reduction in the level of TXNIP promoter-driven gene
expression without reduction in the level of non-TXNIP promoter-driven gene expression as
compared to a control cell without contact with the inhibitor of glucose-induced TXNIP
determines that the identified inhibitor of glucose-induced TXNIP expression is not a general
inhibitor of transcription.

[0017] While aspects of the present invention can be described and claimed in a particular
statutory class, such as the system statutory class, this is for convenience only and one of skill
in the art will understand that each aspect of the present invention can be described and
claimed in any statutory class. Unless otherwise expressly stated, it is in no way intended that
any method or aspect set forth herein be construed as requiring that its steps be performed in
a specific order. Accordingly, where a method claim does not specifically state in the claims or
descriptions that the steps are to be limited to a specific order, it is no way intended that an
order be inferred, in any respect. This holds for any possible non-express basis for
interpretation, including matters of logic with respect to arrangement of steps or operational
flow, plain meaning derived from grammatical organization or punctuation, or the number or
type of aspects described in the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 shows the effect of compound # 11 (Table 1) on inhibition of TXNIP expression in
primary human pancreatic islets under high glucose conditions, as compared to control (DMSO
treated) islets.

Fig. 2 shows that compound # 11 inhibits Type 1 diabetes associated inflammatory cytokine-
induced B-cell death in primary cultures of human islets.

Fig. 3 shows the results of oral administration of compound #11a (day 5-15) in two different
models of diabetes. The upper left panel shows significantly lower blood glucose levels in
compound-treated wild-type mice previously treated with multiple low-dose streptozotocin
(STZ) (day 1-5) to induce diabetes as compared to STZ-treated wild-type mice that did not
receive compound #11a. The upper right panel shows no detrimental effect of compound #11a
on the body weight of the STZ treated mice as compared to control STZ treated mice. The
lower left panel shows significantly lower blood glucose levels in obese diabetic db/db mice (as
a model of Type 2 diabetes) treated with compound #11a as compared to untreated db/db
mice. Similar to the STZ treated mice, compound #11a had no significant effect on body weight
of the db/db mice as shown in the lower right panel.

DETAILED DESCRIPTION
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[0019] The present invention can be understood more readily by reference to the following
detailed description of the invention and the Examples included therein. The scope of the claim
is defined by the appended claims.

[0020] Before the present compounds, compositions, articles, systems, devices, and/or
methods are disclosed and described, it is to be understood that they are not limited to specific
synthetic methods unless otherwise specified, or to particular reagents unless otherwise
specified, as such may, of course, vary. It is also to be understood that the terminology used
herein is for the purpose of describing particular aspects only and is not intended to be limiting.
Although any methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, example methods and materials are
now described.

[0021] While aspects of the present invention can be described and claimed in a particular
statutory class, such as the system statutory class, this is for convenience only and one of skill
in the art will understand that each aspect of the present invention can be described and
claimed in any statutory class. Unless otherwise expressly stated, it is in no way intended that
any method or aspect set forth herein be construed as requiring that its steps be performed in
a specific order. Accordingly, where a method claim does not specifically state in the claims or
descriptions that the steps are to be limited to a specific order, it is no way intended that an
order be inferred, in any respect. This holds for any possible non-express basis for
interpretation, including matters of logic with respect to arrangement of steps or operational
flow, plain meaning derived from grammatical organization or punctuation, or the number or
type of aspects described in the specification.

A. DEFINITIONS

[0022] As used in the specification and the appended claims, the singular forms "a,” "an" and
"the" include plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to "a functional group,” "an alkyl,” or "a residue” includes mixtures of two or more

such functional groups, alkyls, or residues, and the like.

[0023] As used in the specification and in the claims, the term "comprising” can include the
aspects "consisting of" and "consisting essentially of."

[0024] Ranges can be expressed herein as from "about" one particular value, and/or to
"about" another particular value. When such a range is expressed, another aspect includes
from the one particular value and/or to the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent "about,” it will be understood that the
particular value forms another aspect. It will be further understood that the endpoints of each
of the ranges are significant both in relation to the other endpoint, and independently of the
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other endpoint. It is also understood that there are a number of values disclosed herein, and
that each value is also herein disclosed as "about" that particular value in addition to the value
itself. For example, if the value "10" is disclosed, then "about 10" is also disclosed. It is also
understood that each unit between two particular units are also disclosed. For example, if 10
and 15 are disclosed, then 11, 12, 13, and 14 are also disclosed.

[0025] As used herein, the terms "about" and "at or about" mean that the amount or value in
question can be the value designated some other value approximately or about the same. It is
generally understood, as used herein, that it is the nominal value indicated £10% variation
unless otherwise indicated or inferred. The term is intended to convey that similar values
promote equivalent results or effects recited in the claims. That is, it is understood that
amounts, sizes, formulations, parameters, and other quantities and characteristics are not and
need not be exact, but can be approximate and/or larger or smaller, as desired, reflecting
tolerances, conversion factors, rounding off, measurement error and the like, and other factors
known to those of skill in the art. In general, an amount, size, formulation, parameter or other
quantity or characteristic is "about" or "approximate” whether or not expressly stated to be
such. It is understood that where "about" is used before a quantitative value, the parameter
also includes the specific quantitative value itself, unless specifically stated otherwise.

[0026] References in the specification and concluding claims to parts by weight of a particular
element or component in a composition denotes the weight relationship between the element
or component and any other elements or components in the composition or article for which a
part by weight is expressed. Thus, in a compound containing 2 parts by weight of component X
and 5 parts by weight component Y, X and Y are present at a weight ratio of 2:5, and are
present in such ratio regardless of whether additional components are contained in the
compound.

[0027] A weight percent (wt. %) of a component, unless specifically stated to the contrary, is
based on the total weight of the formulation or composition in which the component is included.

[0028] As used herein, "ICgp," is intended to refer to the concentration of a substance (e.g., a

compound or a drug) that is required for 50% inhibition of a biological process, or component
of a process, including a protein, subunit, organelle, ribonucleoprotein, etc. In one aspect, an
ICsq can refer to the concentration of a substance that is required for 50% inhibition in vivo, as

further defined elsewhere herein. In a further aspect, IC5 refers to the half maximal (50%)

inhibitory concentration (IC) of a substance.

[0029] As used herein, "ECgp,” is intended to refer to the concentration of a substance (e.g., a

compound or a drug) that is required for 50% agonism of a biological process, or component of
a process, including a protein, subunit, organelle, ribonucleoprotein, etc. In one aspect, an
ECgg can refer to the concentration of a substance that is required for 50% agonism in vivo, as

further defined elsewhere herein. In a further aspect, ECg5q refers to the concentration of

agonist that provokes a response halfway between the baseline and maximum response.
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[0030] As used herein, the terms "optional" or "optionally" means that the subsequently
described event or circumstance can or cannot occur, and that the description includes
instances where said event or circumstance occurs and instances where it does not.

[0031] As used herein, the term "subject" can be a vertebrate, such as a mammal, a fish, a
bird, a reptile, or an amphibian. Thus, the subject of the herein disclosed methods can be a
human, non-human primate, horse, pig, rabbit, dog, sheep, goat, cow, cat, guinea pig or
rodent. The term does not denote a particular age or sex. Thus, adult and newborn subjects,
as well as fetuses, whether male or female, are intended to be covered. In one aspect, the
subject is a mammal. A patient refers to a subject afflicted with a disease or disorder. The term
"patient” includes human and veterinary subjects.

[0032] As used herein, the term "treatment” refers to the medical management of a patient
with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological condition, or
disorder. This term includes active treatment, that is, treatment directed specifically toward the
improvement of a disease, pathological condition, or disorder, and also includes causal
treatment, that is, treatment directed toward removal of the cause of the associated disease,
pathological condition, or disorder. In addition, this term includes palliative treatment, that is,
treatment designed for the relief of symptoms rather than the curing of the disease,
pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or completely inhibiting the development of the associated disease,
pathological condition, or disorder; and supportive treatment, that is, treatment employed to
supplement another specific therapy directed toward the improvement of the associated
disease, pathological condition, or disorder. In various aspects, the term covers any treatment
of a subject, including a mammal (e.g., a human), and includes: (i) preventing the disease from
occurring in a subject that can be predisposed to the disease but has not yet been diagnosed
as having it; (i) inhibiting the disease, i.e., arresting its development; or (iii) relieving the
disease, i.e., causing regression of the disease. In one aspect, the subject is a mammal such
as a primate, and, in a further aspect, the subject is a human. The term "subject” also includes
domesticated animals (e.g., cats, dogs, etc.), livestock (e.g., cattle, horses, pigs, sheep, goats,
etc.), and laboratory animals (e.g., mouse, rabbit, rat, guinea pig, fruit fly, etc.).

[0033] As used herein, the term "prevent" or "preventing” refers to precluding, averting,
obviating, forestalling, stopping, or hindering something from happening, especially by advance
action. It is understood that where reduce, inhibit or prevent are used herein, unless
specifically indicated otherwise, the use of the other two words is also expressly disclosed.

[0034] As used herein, the term "diagnosed" means having been subjected to a physical
examination by a person of skill, for example, a physician, and found to have a condition that
can be diagnosed or treated by the compounds, compositions, or methods disclosed herein.

[0035] As used herein, the terms "administering" and "administration” refer to any method of
providing a pharmaceutical preparation to a subject. Such methods are well known to those
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skilled in the art and include, but are not limited to, oral administration, transdermal
administration, administration by inhalation, nasal administration, topical administration,
intravaginal administration, ophthalmic administration, intraaural administration, intracerebral
administration, rectal administration, sublingual administration, buccal administration, and
parenteral administration, including injectable such as intravenous administration, intra-arterial
administration, intramuscular administration, and subcutaneous administration. Administration
can be continuous or intermittent. In various aspects, a preparation can be administered
therapeutically; that is, administered to treat an existing disease or condition. In further various
aspects, a preparation can be administered prophylactically; that is, administered for
prevention of a disease or condition.

[0036] As used herein, the terms "effective amount" and "amount effective” refer to an amount
that is sufficient to achieve the desired result or to have an effect on an undesired condition.
For example, a "therapeutically effective amount" refers to an amount that is sufficient to
achieve the desired therapeutic result or to have an effect on undesired symptoms, but is
generally insufficient to cause adverse side effects. The specific therapeutically effective dose
level for any particular patient will depend upon a variety of factors including the disorder being
treated and the severity of the disorder; the specific composition employed; the age, body
weight, general health, sex and diet of the patient; the time of administration; the route of
administration; the rate of excretion of the specific compound employed; the duration of the
treatment; drugs used in combination or coincidental with the specific compound employed and
like factors well known in the medical arts. For example, it is well within the skill of the art to
start doses of a compound at levels lower than those required to achieve the desired
therapeutic effect and to gradually increase the dosage until the desired effect is achieved. If
desired, the effective daily dose can be divided into multiple doses for purposes of
administration. Consequently, single dose compositions can contain such amounts or
submultiples thereof to make up the daily dose. The dosage can be adjusted by the individual
physician in the event of any contraindications. Dosage can vary, and can be administered in
one or more dose administrations daily, for one or several days. Guidance can be found in the
literature for appropriate dosages for given classes of pharmaceutical products. In further
various aspects, a preparation can be administered in a "prophylactically effective amount";
that is, an amount effective for prevention of a disease or condition.

[0037] As used herein, "dosage form" means a pharmacologically active material in a medium,
carrier, vehicle, or device suitable for administration to a subject. A dosage forms can comprise
inventive a disclosed compound, a product of a disclosed method of making, or a salt, solvate,
or polymorph thereof, in combination with a pharmaceutically acceptable excipient, such as a
preservative, buffer, saline, or phosphate buffered saline. Dosage forms can be made using
conventional pharmaceutical manufacturing and compounding techniques. Dosage forms can
comprise inorganic or organic buffers (e.g., sodium or potassium salts of phosphate,
carbonate, acetate, or citrate) and pH adjustment agents (e.g., hydrochloric acid, sodium or
potassium hydroxide, salts of citrate or acetate, amino acids and their salts) antioxidants (e.g.,
ascorbic acid, alpha-tocopherol), surfactants (e.g., polysorbate 20, polysorbate 80,
polyoxyethylene9-10 nonyl phenol, sodium desoxycholate), solution and/or cryo/lyo stabilizers
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(e.g., sucrose, lactose, mannitol, trehalose), osmotic adjustment agents (e.g., salts or sugars),
antibacterial agents (e.g., benzoic acid, phenol, gentamicin), antifoaming agents (e.g.,
polydimethylsilozone), preservatives (e.g., thimerosal, 2-phenoxyethanol, EDTA), polymeric
stabilizers and viscosity-adjustment agents (e.g., polyvinylpyrrolidone, poloxamer 488,
carboxymethylcellulose) and co-solvents (e.g., glycerol, polyethylene glycol, ethanol). A
dosage form formulated for injectable use can have a disclosed compound, a product of a
disclosed method of making, or a salt, solvate, or polymorph thereof, suspended in sterile
saline solution for injection together with a preservative.

[0038] As used herein, terms such as "elevated," "increased,” "reduced," and decreased" are
generally considered relative to a control or normal state. For example, "a disorder associated
with elevated TXNIP" refers to a disease or condition marked by an increase as compared to
the normal or non-diseased state. However, when terms such as "reduce" or "decrease" are
used herein relative to treatment, in which they refer to normalizing the level or amount toward
the control or normal state and may include a partial or complete normalization.

[0039] A disorder associated with elevated TXNIP and/or glucagon includes, for example,
"diabetes and associated disorders” (e.g., Type 1 diabetes, Type 2 diabetes, gestational
diabetes, impaired glucose tolerance or pre-diabetes, insulin resistance, hyperlipidemia, non-
alcoholic fatty liver disease, complications of diabetes, including diabetes-related nephropathy,
neuropathy, retinopathy, cardiomyopathy, and cardiovascular disease as well as pancreatic -
cell loss or pancreatic islet dysfunction, including dysregulation of insulin and/or glucagon
production or secretion) or other disorders associated with endoplasmic reticulum stress
and/or oxidative stress of the cell (including endogenous, ex vivo, or transplanted pancreatic
islets). As used herein, hyperlipidemia and fatty liver disease, for example, may or may not be
associated with diabetes or elevated TXNIP.

[0040] As used herein, "kit" means a collection of at least two components constituting the kit.
Together, the components constitute a functional unit for a given purpose. Individual member
components may be physically packaged together or separately. For example, a kit comprising
an instruction for using the kit may or may not physically include the instruction with other
individual member components. Instead, the instruction can be supplied as a separate
member component, either in a paper form or an electronic form which may be supplied on
computer readable memory device or downloaded from an internet website, or as recorded
presentation.

[0041] As used herein, "instruction(s)" means documents describing relevant materials or
methodologies pertaining to a kit. These materials may include any combination of the
following: background information, list of components and their availability information
(purchase information, etc.), brief or detailed protocols for using the kit, troubleshooting,
references, technical support, and any other related documents. Instructions can be supplied
with the kit or as a separate member component, either as a paper form or an electronic form
which may be supplied on computer readable memory device or downloaded from an internet
website, or as recorded presentation. Instructions can comprise one or multiple documents,
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and are meant to include future updates.

[0042] As used herein, the terms "therapeutic agent" include any synthetic or naturally
occurring biologically active compound or composition of matter which, when administered to
an organism (human or nonhuman animal), induces a desired pharmacologic, immunogenic,
and/or physiologic effect by local and/or systemic action. The term therefore encompasses
those compounds or chemicals traditionally regarded as drugs, vaccines, and
biopharmaceuticals including molecules such as proteins, peptides, hormones, nucleic acids,
gene constructs and the like. Examples of therapeutic agents are described in well-known
literature references such as the Merck Index (14th edition), the Physicians' Desk Reference

(64th edition), and The Pharmacological Basis of Therapeutics (12! edition), and they include,
without limitation, medicaments; vitamins; mineral supplements; substances used for the
treatment, prevention, diagnosis, cure or mitigation of a disease or illness; substances that
affect the structure or function of the body, or pro-drugs, which become biologically active or
more active after they have been placed in a physiological environment. For example, the term
"therapeutic agent” includes compounds or compositions for use in all of the major therapeutic
areas including, but not limited to, adjuvants; anti-infectives such as antibiotics and antiviral
agents; analgesics and analgesic combinations, anorexics, anti-inflammatory agents, anti-
epileptics, local and general anesthetics, hypnotics, sedatives, antipsychotic agents,
neuroleptic agents, antidepressants, anxiolytics, antagonists, neuron blocking agents,
anticholinergic and cholinomimetic agents, antimuscarinic and muscarinic agents,
antiadrenergics, antiarrhythmics, antihypertensive agents, hormones, and nutrients,
antiarthritics, antiasthmatic agents, anticonvulsants, antihistamines, antinauseants,
antineoplastics, antipruritics, antipyretics; antispasmodics, cardiovascular preparations
(including calcium channel blockers, beta-blockers, beta-agonists and antiarrythmics),
antihypertensives, diuretics, vasodilators; central nervous system stimulants; cough and cold
preparations; decongestants; diagnostics; hormones; bone growth stimulants and bone
resorption inhibitors; immunosuppressives; muscle relaxants; psychostimulants; sedatives;
tranquilizers; proteins, peptides, and fragments thereof (whether naturally occurring,
chemically synthesized or recombinantly produced); and nucleic acid molecules (polymeric
forms of two or more nucleotides, either ribonucleotides (RNA) or deoxyribonucleotides (DNA)
including both double- and single-stranded molecules, gene constructs, expression vectors,
antisense molecules and the like), small molecules (e.g., doxorubicin) and other biologically
active macromolecules such as, for example, proteins and enzymes. The agent may be a
biologically active agent used in medical, including veterinary, applications and in agriculture,
such as with plants, as well as other areas. The term "therapeutic agent” also includes without
limitation, medicaments; vitamins; mineral supplements; substances used for the treatment,
prevention, diagnosis, cure or mitigation of disease or iliness; or substances which affect the
structure or function of the body; or pro- drugs, which become biologically active or more active
after they have been placed in a predetermined physiological environment.

[0043] The term "pharmaceutically acceptable” describes a material that is not biologically or
otherwise undesirable, j.e., without causing an unacceptable level of undesirable biological
effects or interacting in a deleterious manner.
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[0044] As used herein, the term "derivative" refers to a compound having a structure derived
from the structure of a parent compound (e.g., a compound disclosed herein) and whose
structure is sufficiently similar to those disclosed herein and based upon that similarity, would
be expected by one skilled in the art to exhibit the same or similar activities and utilities as the
claimed compounds, or to induce, as a precursor, the same or similar activities and utilities as
the claimed compounds. Exemplary derivatives include salts, esters, amides, salts of esters or
amides, and N-oxides of a parent compound.

[0045] As used herein, the term "pharmaceutically acceptable carrier” refers to sterile aqueous
or nonaqueous solutions, dispersions, suspensions or emulsions, as well as sterile powders for
reconstitution into sterile injectable solutions or dispersions just prior to use. Examples of
suitable aqueous and nonaqueous carriers, diluents, solvents or vehicles include water,
ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol and the like),
carboxymethylcellulose and suitable mixtures thereof, vegetable oils (such as olive oil) and
injectable organic esters such as ethyl oleate. Proper fluidity can be maintained, for example,
by the use of coating materials such as lecithin, by the maintenance of the required particle
size in the case of dispersions and by the use of surfactants. These compositions can also
contain adjuvants such as preservatives, wetting agents, emulsifying agents and dispersing
agents. Prevention of the action of microorganisms can be ensured by the inclusion of various
antibacterial and antifungal agents such as paraben, chlorobutanol, phenol, sorbic acid and the
like. It can also be desirable to include isotonic agents such as sugars, sodium chloride and the
like. Prolonged absorption of the injectable pharmaceutical form can be brought about by the
inclusion of agents, such as aluminum monostearate and gelatin, which delay absorption.
Injectable depot forms are made by forming microencapsule matrices of the drug in
biodegradable polymers such as polylactide-polyglycolide, poly(orthoesters) and
poly(anhydrides). Depending upon the ratio of drug to polymer and the nature of the particular
polymer employed, the rate of drug release can be controlled. Depot injectable formulations
are also prepared by entrapping the drug in liposomes or microemulsions which are
compatible with body tissues. The injectable formulations can be sterilized, for example, by
filtration through a bacterial-retaining filter or by incorporating sterilizing agents in the form of
sterile solid compositions which can be dissolved or dispersed in sterile water or other sterile
injectable media just prior to use. Suitable inert carriers can include sugars such as lactose.
Desirably, at least 95% by weight of the particles of the active ingredient have an effective
particle size in the range of 0.01 to 10 micrometers.

[0046] As used herein, the term "substituted" is contemplated to include all permissible
substituents of organic compounds. In a broad aspect, the permissible substituents include
acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, and aromatic and
nonaromatic substituents of organic compounds. lllustrative substituents include, for example,
those described below. The permissible substituents can be one or more and the same or
different for appropriate organic compounds. For purposes of this disclosure, the heteroatoms,
such as nitrogen, can have hydrogen substituents and/or any permissible substituents of
organic compounds described herein which satisfy the valences of the heteroatoms. This
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disclosure is not intended to be limited in any manner by the permissible substituents of
organic compounds. Also, the terms "substitution" or "substituted with" include the implicit
proviso that such substitution is in accordance with permitted valence of the substituted atom
and the substituent, and that the substitution results in a stable compound, e.g., a compound
that does not spontaneously undergo transformation such as by rearrangement, cyclization,
elimination, etc. It is also contemplated that, in certain aspects, unless expressly indicated to
the contrary, individual substituents can be further optionally substituted (ie., further
substituted or unsubstituted).

[0047] In defining various terms, "A!," "A2" "A3 " and "A*" are used herein as generic symbols
to represent various specific substituents. These symbols can be any substituent, not limited to
those disclosed herein, and when they are defined to be certain substituents in one instance,
they can, in another instance, be defined as some other substituents.

[0048] The term "aliphatic” or "aliphatic group,” as used herein, denotes a hydrocarbon moiety
that may be straight-chain (i.e., unbranched), branched, or cyclic (including fused, bridging,
and spirofused polycyclic) and may be completely saturated or may contain one or more units
of unsaturation, but which is not aromatic. Unless otherwise specified, aliphatic groups contain
1-20 carbon atoms. Aliphatic groups include, but are not limited to, linear or branched, alkyl,
alkenyl, and alkynyl groups, and hybrids thereof such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or
(cycloalkylalkenyl.

[0049] The term "alkyl" as used herein is a branched or unbranched saturated hydrocarbon
group of 1 to 24 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-
butyl, t-butyl, n-pentyl, isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl,
tetradecyl, hexadecyl, eicosyl, tetracosyl, and the like. The alkyl group can be cyclic or acyclic.
The alkyl group can be branched or unbranched. The alkyl group can also be substituted or
unsubstituted. For example, the alkyl group can be substituted with one or more groups
including, but not limited to, alkyl, cycloalkyl, alkoxy, amino, ether, halide, hydroxy, nitro, silyl,
sulfo-oxo, or thiol, as described herein. A "lower alkyl" group is an alkyl group containing from
one to six (e.g., from one to four) carbon atoms. The term alkyl group can also be a C1 alkyl,
C1-C2 alkyl, C1-C3 alkyl, C1-C4 alkyl, C1-C5 alkyl, C1-C6 alkyl, C1-C7 alkyl, C1-C8 alkyl, C1-
C9 alkyl, C1-C10 alkyl, and the like up to and including a C1-C24 alkyl.

[0050] Throughout the specification "alkyl" is generally used to refer to both unsubstituted alkyl
groups and substituted alkyl groups; however, substituted alkyl groups are also specifically
referred to herein by identifying the specific substituent(s) on the alkyl group. For example, the
term "halogenated alkyl" or "haloalkyl" specifically refers to an alkyl group that is substituted
with one or more halide, e.g., fluorine, chlorine, bromine, or iodine. Alternatively, the term
"monohaloalkyl" specifically refers to an alkyl group that is substituted with a single halide, e.g.
fluorine, chlorine, bromine, or iodine. The term "polyhaloalkyl" specifically refers to an alkyl
group that is independently substituted with two or more halides, i.e. each halide substituent
need not be the same halide as another halide substituent, nor do the multiple instances of a
halide substituent need to be on the same carbon. The term "alkoxyalkyl" specifically refers to
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an alkyl group that is substituted with one or more alkoxy groups, as described below. The
term "aminoalkyl”" specifically refers to an alkyl group that is substituted with one or more amino
groups. The term "hydroxyalkyl" specifically refers to an alkyl group that is substituted with one
or more hydroxy groups. When "alkyl" is used in one instance and a specific term such as
"hydroxyalkyl" is used in another, it is not meant to imply that the term "alkyl" does not also
refer to specific terms such as "hydroxyalkyl" and the like.

[0051] This practice is also used for other groups described herein. That is, while a term such
as "cycloalkyl" refers to both unsubstituted and substituted cycloalkyl moieties, the substituted
moieties can, in addition, be specifically identified herein; for example, a particular substituted
cycloalkyl can be referred to as, e.g., an "alkylcycloalkyl.” Similarly, a substituted alkoxy can be
specifically referred to as, e.g., a "halogenated alkoxy," a particular substituted alkenyl can be,
e.g., an "alkenylalcohol,” and the like. Again, the practice of using a general term, such as
"cycloalkyl,” and a specific term, such as "alkylcycloalkyl,” is not meant to imply that the general
term does not also include the specific term.

[0052] The term "cycloalkyl" as used herein is a non-aromatic carbon-based ring composed of
at least three carbon atoms. Examples of cycloalkyl groups include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, and the like. The term
"heterocycloalkyl" is a type of cycloalkyl group as defined above, and is included within the
meaning of the term "cycloalkyl," where at least one of the carbon atoms of the ring is replaced
with a heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or phosphorus. The
cycloalkyl group and heterocycloalkyl group can be substituted or unsubstituted. The cycloalkyl
group and heterocycloalkyl group can be substituted with one or more groups including, but
not limited to, alkyl, cycloalkyl, alkoxy, amino, ether, halide, hydroxy, nitro, silyl, sulfo-oxo, or
thiol as described herein.

[0053] The term "polyalkylene group" as used herein is a group having two or more CH,
groups linked to one another. The polyalkylene group can be represented by the formula -
(CHo) -, where "a" is an integer of from 2 to 500.

[0054] The terms "alkoxy" and "alkoxyl" as used herein to refer to an alkyl or cycloalkyl group

bonded through an ether linkage; that is, an "alkoxy" group can be defined as -OA" where Al is
alkyl or cycloalkyl as defined above. "Alkoxy" also includes polymers of alkoxy groups as just

described; that is, an alkoxy can be a polyether such as -OA'-OAZ? or -OA'-(OA2),-OA3, where

a"is an integer of from 1 to 200 and A', A2, and A2 are alkyl and/or cycloalkyl groups.

[0055] The term "alkenyl" as used herein is a hydrocarbon group of from 2 to 24 carbon atoms
with a structural formula containing at least one carbon-carbon double bond. Asymmetric

structures such as (A'A2)C=C(A3A%) are intended to include both the E and Z isomers. This
can be presumed in structural formulae herein wherein an asymmetric alkene is present, or it
can be explicitly indicated by the bond symbol C=C. The alkenyl group can be substituted with
one or more groups including, but not limited to, alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl,
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alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide,
hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol, as described herein.

[0056] The term "cycloalkenyl" as used herein is a non-aromatic carbon-based ring composed
of at least three carbon atoms and containing at least one carbon-carbon double bound, ie.,
C=C. Examples of cycloalkenyl groups include, but are not limited to, cyclopropenyl,
cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl, norbornenyl, and
the like. The term "heterocycloalkenyl" is a type of cycloalkenyl group as defined above, and is
included within the meaning of the term "cycloalkenyl,” where at least one of the carbon atoms
of the ring is replaced with a heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or
phosphorus. The cycloalkenyl group and heterocycloalkenyl group can be substituted or
unsubstituted. The cycloalkenyl group and heterocycloalkenyl group can be substituted with
one or more groups including, but not limited to, alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide,
hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein.

[0057] The term "alkynyl" as used herein is a hydrocarbon group of 2 to 24 carbon atoms with
a structural formula containing at least one carbon-carbon triple bond. The alkynyl group can
be unsubstituted or substituted with one or more groups including, but not limited to, alkyl,
cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino,
carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol, as
described herein.

[0058] The term "cycloalkynyl" as used herein is a non-aromatic carbon-based ring composed
of at least seven carbon atoms and containing at least one carbon-carbon triple bound.
Examples of cycloalkynyl groups include, but are not limited to, cycloheptynyl, cyclooctynyl,
cyclononynyl, and the like. The term "heterocycloalkynyl" is a type of cycloalkenyl group as
defined above, and is included within the meaning of the term "cycloalkynyl," where at least
one of the carbon atoms of the ring is replaced with a heteroatom such as, but not limited to,
nitrogen, oxygen, sulfur, or phosphorus. The cycloalkynyl group and heterocycloalkynyl group
can be substituted or unsubstituted. The cycloalkynyl group and heterocycloalkynyl group can
be substituted with one or more groups including, but not limited to, alkyl, cycloalkyl, alkoxy,
alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid,
ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein.

[0059] The term "aromatic group” as used herein refers to a ring structure having cyclic clouds
of delocalized 1 electrons above and below the plane of the molecule, where the 1 clouds
contain (4n+2) 1 electrons. A further discussion of aromaticity is found in Morrison and Boyd,
Organic Chemistry, (5th Ed., 1987), Chapter 13, entitled "Aromaticity," pages 477-497. The
term "aromatic group" is inclusive of both aryl and heteroaryl groups.

[0060] The term "aryl" as used herein is a group that contains any carbon-based aromatic
group including, but not limited to, benzene, naphthalene, phenyl, biphenyl, anthracene, and
the like. The aryl group can be substituted or unsubstituted. The aryl group can be substituted
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with one or more groups including, but not limited to, alkyl, cycloalkyl, alkoxy, alkenyl,
cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, -NH>, carboxylic acid, ester,
ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein. The
term "biaryl" is a specific type of aryl group and is included in the definition of "aryl." In addition,
the aryl group can be a single ring structure or comprise multiple ring structures that are either
fused ring structures or attached via one or more bridging groups such as a carbon-carbon
bond. For example, biaryl can be two aryl groups that are bound together via a fused ring
structure, as in naphthalene, or are attached via one or more carbon-carbon bonds, as in
biphenyl.

[0061] The term "aldehyde"” as used herein is represented by the formula -C(O)H. Throughout
this specification "C(O)" is a short hand notation for a carbonyl group, i.e., C=0.

[0062] The terms "amine" or "amino" as used herein are represented by the formula -NA'AZ,

where A" and A2 can be, independently, hydrogen or alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein. A specific example of amino
is -NHo.

[0063] The term "alkylamino" as used herein is represented by the formula NH(-alkyl) where
alkyl is a described herein. Representative examples include, but are not limited to,
methylamino group, ethylamino group, propylamino group, isopropylamino group, butylamino
group, isobutylamino group, (sec-butyl)amino group, (tert-butyl)amino group, pentylamino
group, isopentylamino group, (tert-pentyl)amino group, hexylamino group, and the like.

[0064] The term "dialkylamino" as used herein is represented by the formula -N(-alkyl); where

alkyl is a described herein. Representative examples include, but are not limited to,
dimethylamino group, diethylamino group, dipropylamino group, diisopropylamino group,
dibutylamino group, diisobutylamino group, di(sec-butyl)Jamino group, di(tert-butyl)amino
group, dipentylamino group, diisopentylamino group, di(tert-pentyl)amino group, dihexylamino
group, N-ethyl-N-methylamino group, N-methyl-N-propylamino group, N-ethyl-N-propylamino
group and the like.

[0065] The term "carboxylic acid" as used herein is represented by the formula - C(O)OH.

[0066] The term "ester" as used herein is represented by the formula -OC(O)A! or -C(O)OA",

where A' can be alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl
group as described herein. The term "polyester" as used herein is represented by the formula -

(A1O(0)C-AZ-C(0)0),4- or -(A1O(0)C-A2-OC(0))4-, where A' and A2 can be, independently, an
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group described
herein and "a" is an integer from 1 to 500. "Polyester” is as the term used to describe a group

that is produced by the reaction between a compound having at least two carboxylic acid
groups with a compound having at least two hydroxyl groups.
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[0067] The term "ether" as used herein is represented by the formula ATOA2, where A! and A?
can be, independently, an alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or
heteroaryl group described herein. The term "polyether" as used herein is represented by the

formula -(A'0-A20)4-, where A' and A2 can be, independently, an alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein and "a" is an
integer of from 1 to 500. Examples of polyether groups include polyethylene oxide,
polypropylene oxide, and polybutylene oxide.

[0068] The terms "halo,” "halogen," or "halide,” as used herein can be used interchangeably
and refer to F, Cl, Br, or I.

[0069] The terms "pseudohalide," "pseudohalogen,” or "pseudohalo,” as used herein can be
used interchangeably and refer to functional groups that behave substantially similar to
halides. Such functional groups include, by way of example, cyano, thiocyanato, azido,
trifluoromethyl, trifluoromethoxy, perfluoroalkyl, and perfluoroalkoxy groups.

[0070] The term "heteroalkyl,” as used herein refers to an alkyl group containing at least one
heteroatom. Suitable heteroatoms include, but are not limited to, O, N, Si, P and S, wherein the
nitrogen, phosphorous and sulfur atoms are optionally oxidized, and the nitrogen heteroatom is
optionally quaternized. Heteroalkyls can be substituted as defined above for alkyl groups.

[0071] The term "heteroaryl," as used herein refers to an aromatic group that has at least one
heteroatom incorporated within the ring of the aromatic group. Examples of heteroatoms
include, but are not limited to, nitrogen, oxygen, sulfur, and phosphorus, where N-oxides, sulfur
oxides, and dioxides are permissible heteroatom substitutions. The heteroaryl group can be
substituted or unsubstituted. The heteroaryl group can be substituted with one or more groups
including, but not limited to, alkyl, cycloalkyl, alkoxy, amino, ether, halide, hydroxy, nitro, silyl,
sulfo-oxo, or thiol as described herein. Heteroaryl groups can be monocyclic, or alternatively
fused ring systems. Heteroaryl groups include, but are not limited to, furyl, imidazolyl,
pyrimidinyl, tetrazolyl, thienyl, pyridinyl, pyrrolyl, N-methylpyrrolyl, quinolinyl, isoquinolinyl,
pyrazolyl, triazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl,
pyridazinyl, pyrazinyl, benzofuranyl, benzodioxolyl, benzothiophenyl, indolyl, indazolyl,
benzimidazolyl, imidazopyridinyl, pyrazolopyridinyl, and pyrazolopyrimidinyl. Further not limiting
examples of heteroaryl groups include, but are not limited to, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, thiophenyl, pyrazolyl, imidazolyl, benzo[d]Joxazolyl, benzo[d]thiazolyl, quinolinyl,
quinazolinyl, indazolyl, imidazo[1,2-b]pyridazinyl, imidazo[1,2-a]pyrazinyl, benzo[c]
[1,2,5]thiadiazolyl, benzolc][1,2,5]oxadiazolyl, and pyrido[2,3-b]pyrazinyl.

[0072] The terms "heterocycle” or "heterocyclyl," as used herein can be used interchangeably
and refer to single and multi-cyclic aromatic or non-aromatic ring systems in which at least one
of the ring members is other than carbon. Thus, the term is inclusive of, but not limited to,
"heterocycloalkyl,” "heteroaryl," "bicyclic heterocycle," and "polycyclic heterocycle." Heterocycle
includes pyridine, pyrimidine, furan, thiophene, pyrrole, isoxazole, isothiazole, pyrazole,
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oxazole, thiazole, imidazole, oxazole, including, 1,2,3-oxadiazole, 1,2,5-oxadiazole and 1,3,4-
oxadiazole, thiadiazole, including, 1,2,3-thiadiazole, 1,2,5-thiadiazole, and 1,3,4-thiadiazole,
triazole, including, 1,2,3-triazole, 1,3,4-triazole, tetrazole, including 1,2,3,4-tetrazole and
1,2,4,5-tetrazole, pyridazine, pyrazine, triazine, including 1,2,4-triazine and 1,3,5-triazine,
tetrazine, including 1,2,4,5-tetrazine, pyrrolidine, piperidine, piperazine, morpholine, azetidine,
tetrahydropyran, tetrahydrofuran, dioxane, and the like. The term heterocyclyl group can also
be a C2 heterocyclyl, C2-C3 heterocyclyl, C2-C4 heterocyclyl, C2-C5 heterocyclyl, C2-C6
heterocyclyl, C2-C7 heterocyclyl, C2-C8 heterocyclyl, C2-C9 heterocyclyl, C2-C10 heterocyclyl,
C2-C11 heterocyclyl, and the like up to and including a C2-C18 heterocyclyl. For example, a
C2 heterocyclyl comprises a group which has two carbon atoms and at least one heteroatom,
including, but not limited to, aziridinyl, diazetidinyl, dihydrodiazetyl, oxiranyl, thiiranyl, and the
like. Alternatively, for example, a C5 heterocyclyl comprises a group which has five carbon
atoms and at least one heteroatom, including, but not limited to, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, diazepanyl, pyridinyl, and the like. It is understood that a heterocyclyl
group may be bound either through a heteroatom in the ring, where chemically possible, or
one of carbons comprising the heterocyclyl ring.

[0073] The term "bicyclic heterocycle” or "bicyclic heterocyclyl,” as used herein refers to a ring
system in which at least one of the ring members is other than carbon. Bicyclic heterocyclyl
encompasses ring systems wherein an aromatic ring is fused with another aromatic ring, or
wherein an aromatic ring is fused with a non-aromatic ring. Bicyclic heterocyclyl encompasses
ring systems wherein a benzene ring is fused to a 5- or a 6-membered ring containing 1, 2 or 3
ring heteroatoms or wherein a pyridine ring is fused to a 5- or a 6-membered ring containing 1,
2 or 3 ring heteroatoms. Bicyclic heterocyclic groups include, but are not limited to, indolyl,
indazolyl, pyrazolo[1,5-a]pyridinyl, benzofuranyl, quinolinyl, quinoxalinyl, 1,3-benzodioxolyl, 2,3-
dihydro-1,4-benzodioxinyl, 3,4-dihydro-2H-chromenyl, 1H-pyrazolo[4,3-c]pyridin-3-yl; 1H-
pyrrolo[3,2-b]pyridin-3-yl; and 1H-pyrazolo[3,2-b]pyridin-3-yl.

[0074] The term "heterocycloalkyl" as used herein refers to an aliphatic, partially unsaturated
or fully saturated, 3- to 14-membered ring system, including single rings of 3 to 8 atoms and bi-
and tricyclic ring systems. The heterocycloalkyl ring-systems include one to four heteroatoms
independently selected from oxygen, nitrogen, and sulfur, wherein a nitrogen and sulfur
heteroatom optionally can be oxidized and a nitrogen heteroatom optionally can be substituted.
Representative heterocycloalkyl groups include, but are not limited to, pyrrolidinyl, pyrazolinyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, oxazolidinyl, isoxazolidinyl,
morpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl.

[0075] The term "hydroxyl" or "hydroxyl" as used herein is represented by the formula -OH.

[0076] The term "ketone" as used herein is represented by the formula A'C(O)A2, where A’

and A2 can be, independently, an alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl,
aryl, or heteroaryl group as described herein.
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[0077] The term "azide" or "azido" as used herein is represented by the formula - Na.
[0078] The term "nitro" as used herein is represented by the formula -NO».
[0079] The term "nitrile" or "cyano" as used herein is represented by the formula - CN.

[0080] The term "silyl" as used herein is represented by the formula -SiATA2A3, where A, A2,

and A3 can be, independently, hydrogen or an alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein.

[0081] The term "sulfo-oxo" as used herein is represented by the formulas -S(O)A!, -S(0),A",
-0S(0),A!, or -0S(0),0A!, where A' can be hydrogen or an alkyl, cycloalkyl, alkenyl,

cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein. Throughout
this specification "S(O)" is a short hand notation for S=O. The term "sulfonyl" is used herein to

refer to the sulfo-oxo group represented by the formula - S(O),A!, where A can be hydrogen
or an alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as

described herein. The term "sulfone" as used herein is represented by the formula A1S(0),A2,

where A' and A2 can be, independently, an alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, or heteroaryl group as described herein. The term "sulfoxide" as used herein

is represented by the formula A'S(O)A2, where A' and A2 can be, independently, an alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described
herein.

[0082] The term "thiol" as used herein is represented by the formula -SH.

[0083] "R'," "R2," "R3" "R"" where n is an integer, as used herein can, independently, possess

one or more of the groups listed above. For example, if R' is a straight chain alkyl group, one
of the hydrogen atoms of the alkyl group can optionally be substituted with a hydroxyl group,
an alkoxy group, an alkyl group, a halide, and the like. Depending upon the groups that are
selected, a first group can be incorporated within second group or, alternatively, the first group
can be pendant (i.e., attached) to the second group. For example, with the phrase "an alkyl
group comprising an amino group,” the amino group can be incorporated within the backbone
of the alkyl group. Alternatively, the amino group can be attached to the backbone of the alkyl
group. The nature of the group(s) that is (are) selected will determine if the first group is
embedded or attached to the second group.

[0084] As described herein, compounds of the invention may contain "optionally substituted"
moieties. In general, the term "substituted,” whether preceded by the term "optionally" or not,
means that one or more hydrogen of the designated moiety are replaced with a suitable
substituent. Unless otherwise indicated, an "optionally substituted” group may have a suitable
substituent at each substitutable position of the group, and when more than one position in any
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given structure may be substituted with more than one substituent selected from a specified
group, the substituent may be either the same or different at every position. Combinations of
substituents envisioned by this invention are preferably those that result in the formation of
stable or chemically feasible compounds. In is also contemplated that, in certain aspects,
unless expressly indicated to the contrary, individual substituents can be further optionally
substituted (i.e., further substituted or unsubstituted).

[0085] The term "stable," as used herein, refers to compounds that are not substantially
altered when subjected to conditions to allow for their production, detection, and, in certain
aspects, their recovery, purification, and use for one or more of the purposes disclosed herein.

[0086] Suitable monovalent substituents on a substitutable carbon atom of an "optionally
substituted" group are independently halogen; -(CH)g4R°; -(CH>2)g.4OR°; - O(CH5)o.4R°, -O-
(CH5)g.4C(O)OR?; -(CH3)g.4CH(OR®)5; -(CH»5).4SR°; -(CH>5)g.4Ph, which may be substituted
with R°; -(CH5)g.40(CH»)q.1Ph which may be substituted with R°; - CH=CHPh, which may be
substituted with R°; -(CH2)g.4O0(CH5)q.1-pyridyl which may be substituted with R®; -NO5; -CN; -
N3; -(CH2)0.4N(R%)2; -(CH2)0.4N(R°)C(O)R®; - N(R°)C(S)R®; ~(CH2)g4aN(RV)C(O)NR®2; -N(R
°)C(SINR®; -(CH2)0-4N(R°)C(O)OR®; - N(R*)N(R*)C(O)R®; -N(R*)N(R*)C(O)NR®2; -N(R)N(R
°)C(O)OR®; ~(CH2)g4C(O)R®; - C(S)R®; -(CHp)g.4C(O)OR®; -(CHy)0.4C(O)SR®;  ~(CHy)o.
4C(O)OSIR°3; -(CHp)0.40C(O)R?; -OC(0)(CHz)0.4SR-, SC(S)SR?; -(CHp)0.4SC(O)R®; -(CHp)o.
4C(O)NR%2; -C(S)NR®,; - C(S)SR®; -(CH2)0.40C(O)NR®,; -C(O)N(OR®)R®; -C(O)C(O)R®; -
C(O)CH,C(O)R?; - C(NOR®)R®; -(CH2)g.4SSR®; -(CH2)0.45(0)2R"; ~(CH2)0.45(0)20R’; ~(CHy)o.
10S(0)2R°%; - S(0)NR°s; -(CHp)0.4S(O)R°; -N(R%)S(0)2NR?5; -N(R°)S(O)zR°; -N(OR°)R®; -
C(NH)NR®5; -P(O)2R°; -P(O)R°5; -OP(O)R’5; -OP(O)(OR°®)5; SiR°3; -(Cy_4 straight or branched
alkylene)O-N(R®)5; or -(Cq.4 straight or branched alkylene)C(O)O-N(R®),, wherein each R°
may be substituted as defined below and is independently hydrogen, C4.g aliphatic, -CH5Ph, -
O(CHy)q.1Ph, -CH>-(5-6 membered heteroaryl ring), or a 5-6-membered saturated, partially

unsaturated, or aryl ring having 0-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or, notwithstanding the definition above, two independent occurrences of R®,
taken together with their intervening atom(s), form a 3-12-membered saturated, partially
unsaturated, or aryl mono- or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur, which may be substituted as defined below.

[0087] Suitable monovalent substituents on R° (or the ring formed by taking two independent
occurrences of R° together with their intervening atoms), are independently halogen, -(CH»)q.

2R’, ~(haloR’), -(CH2)0.20H, -(CH3)0.20R", ~(CH32)o.2CH(OR’),; -O(haloR'), -CN, -N3, -(CHy)o.
2C(O)R", -(CH2)0.2C(O)OH, -(CH2)02C(O)OR’, -(CH2)02SR’, -(CH2)0.28H, -(CH2)o2NH>, -

(CH2)g.oNHR®, -(CH2)g.oNR™5, -NO», -SiR’3, -OSiR’3, -C(O)SR", -(Cq.4 straight or branched
alkylene)C(O)OR*, or -SSR* wherein each R' is unsubstituted or where preceded by "halo” is
substituted only with one or more halogens, and is independently selected from C4_4 aliphatic, -
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CH5Ph, -O(CHj)q.1Ph, or a 5-6-membered saturated, partially unsaturated, or aryl ring having

0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur. Suitable divalent
substituents on a saturated carbon atom of R° include =O and =S.

[0088] Suitable divalent substituents on a saturated carbon atom of an "optionally substituted"
group include the following: =O, =S, =NNR*5, =NNHC(O)R*, =NNHC(O)OR*, =NNHS(O),;R",
=NR*, =NOR*, -O(C(R*2))2.30-, or -S(C(R*5))2.3S-, wherein each independent occurrence of R*

is selected from hydrogen, Cq_g aliphatic which may be substituted as defined below, or an
unsubstituted 5-6-membered saturated, partially unsaturated, or aryl ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Suitable divalent
substituents that are bound to vicinal substitutable carbons of an "optionally substituted" group
include: -O(CR*3)2.30-, wherein each independent occurrence of R* is selected from
hydrogen, C4_g aliphatic which may be substituted as defined below, or an unsubstituted 5-6-

membered saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms independently
selected from nitrogen, oxygen, or sulfur.

[0089] Suitable substituents on the aliphatic group of R* include halogen, -R’, -(haloR"), -OH, -
OR’, -O(haloR"), -CN, -C(O)OH, -C(O)OR*, -NH>5, -NHR", -NR"5, or - NO,, wherein each R" is
unsubstituted or where preceded by "halo" is substituted only with one or more halogens, and
is independently Cq_4 aliphatic, -CH5Ph, -O(CHj)g.1Ph, or a 5-6-membered saturated, partially

unsaturated, or aryl ring having 0-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur.

[0090] Suitable substituents on a substitutable nitrogen of an "optionally substituted" group
include -RT, -NRT,, -C(O)RT, -C(O)ORT, -C(O)C(O)RT, -C(O)CH,C(O)RT, - S(O)-RT, -

S(0)oNRT,, -C(SINRT5, -C(NH)NRT,, or -N(RT)S(0O),RT; wherein each RT is independently
hydrogen, C4_g aliphatic which may be substituted as defined below, unsubstituted -OPh, or an
unsubstituted 5-6-membered saturated, partially unsaturated, or aryl ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or, notwithstanding the

definition above, two independent occurrences of RT, taken together with their intervening
atom(s) form an unsubstituted 3-12-membered saturated, partially unsaturated, or aryl mono-
or bicyclic ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur.

[0091] Suitable substituents on the aliphatic group of RT are independently halogen, - R, -
(haloR"), -OH, -OR’, -O(haloR’"), -CN, -C(O)OH, -C(O)OR*, -NH5, -NHR", -NR"5, or -NOj,
wherein each R' is unsubstituted or where preceded by "halo" is substituted only with one or
more halogens, and is independently C¢_4 aliphatic, -CH5Ph, -O(CH5)q 41Ph, or a 5-6-membered

saturated, partially unsaturated, or aryl ring having 0-4 heteroatoms independently selected
from nitrogen, oxygen, or sulfur.
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[0092] The term "leaving group” refers to an atom (or a group of atoms) with electron
withdrawing ability that can be displaced as a stable species, taking with it the bonding
electrons. Examples of suitable leaving groups include halides and sulfonate esters, including,
but not limited to, triflate, mesylate, tosylate, and brosylate.

[0093] The terms "hydrolysable group" and "hydrolysable moiety" refer to a functional group
capable of undergoing hydrolysis, e.g., under basic or acidic conditions. Examples of
hydrolysable residues include, without limitation, acid halides, activated carboxylic acids, and
various protecting groups known in the art (see, for example, "Greene's Protective Groups in
Organic Synthesis," P. G. M. Wuts, Wiley, 2014).

[0094] The term "organic residue" defines a carbon containing residue, ie., a residue
comprising at least one carbon atom, and includes but is not limited to the carbon-containing
groups, residues, or radicals defined hereinabove. Organic residues can contain various
heteroatoms, or be bonded to another molecule through a heteroatom, including oxygen,
nitrogen, sulfur, phosphorus, or the like. Examples of organic residues include but are not
limited alkyl or substituted alkyls, alkoxy or substituted alkoxy, mono or di-substituted amino,
amide groups, etc. Organic residues can preferably comprise 1 to 18 carbon atoms, 1 to 15,
carbon atoms, 1 to 12 carbon atoms, 1 to 8 carbon atoms, 1 to 6 carbon atoms, or 1 to 4
carbon atoms. In a further aspect, an organic residue can comprise 2 to 18 carbon atoms, 2 to
15, carbon atoms, 2 to 12 carbon atoms, 2 to 8 carbon atoms, 2 to 4 carbon atoms, or 2 to 4
carbon atoms.

[0095] A very close synonym of the term "residue” is the term "radical,” which as used in the
specification and concluding claims, refers to a fragment, group, or substructure of a molecule
described herein, regardless of how the molecule is prepared. For example, a 24-

thiazolidinedione radical in a particular compound has the structure:
o]

% NH

S™ o
regardless of whether thiazolidinedione is used to prepare the compound. In some
embodiments the radical (for example an alkyl) can be further modified (i.e., substituted alkyl)
by having bonded thereto one or more "substituent radicals." The number of atoms in a given
radical is not critical to the present invention unless it is indicated to the contrary elsewhere

herein.

[0096] "Organic radicals,” as the term is defined and used herein, contain one or more carbon
atoms. An organic radical can have, for example, 1-26 carbon atoms, 1-18 carbon atoms, 1-12
carbon atoms, 1-8 carbon atoms, 1-6 carbon atoms, or 1-4 carbon atoms. In a further aspect,
an organic radical can have 2-26 carbon atoms, 2-18 carbon atoms, 2-12 carbon atoms, 2-8
carbon atoms, 2-6 carbon atoms, or 2-4 carbon atoms. Organic radicals often have hydrogen
bound to at least some of the carbon atoms of the organic radical. One example, of an organic
radical that comprises no inorganic atoms is a 5, 6, 7, 8-tetrahydro-2-naphthyl radical. In some
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embodiments, an organic radical can contain 1-10 inorganic heteroatoms bound thereto or
therein, including halogens, oxygen, sulfur, nitrogen, phosphorus, and the like. Examples of
organic radicals include but are not limited to an alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, mono-substituted amino, di-substituted amino, acyloxy, cyano, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy,
haloalkyl, haloalkoxy, aryl, substituted aryl, heteroaryl, heterocyclic, or substituted heterocyclic
radicals, wherein the terms are defined elsewhere herein. A few non-limiting examples of
organic radicals that include heteroatoms include alkoxy radicals, trifluoromethoxy radicals,
acetoxy radicals, dimethylamino radicals and the like.

[0097] Compounds described herein can contain one or more double bonds and, thus,
potentially give rise to cis/trans (E/Z) isomers, as well as other conformational isomers. Unless
stated to the contrary, the invention includes all such possible isomers, as well as mixtures of
such isomers.

[0098] Unless stated to the contrary, a formula with chemical bonds shown only as solid lines
and not as wedges or dashed lines contemplates each possible isomer, e.g., each enantiomer
and diastereomer, and a mixture of isomers, such as a racemic or scalemic mixture.
Compounds described herein can contain one or more asymmetric centers and, thus,
potentially give rise to diastereomers and optical isomers. Unless stated to the contrary, the
present invention includes all such possible diastereomers as well as their racemic mixtures,
their substantially pure resolved enantiomers, all possible geometric isomers, and
pharmaceutically acceptable salts thereof. Mixtures of stereocisomers, as well as isolated
specific stereoisomers, are also included. During the course of the synthetic procedures used
to prepare such compounds, or in using racemization or epimerization procedures known to
those skilled in the art, the products of such procedures can be a mixture of stereoisomers.

[0099] Many organic compounds exist in optically active forms having the ability to rotate the
plane of plane-polarized light. In describing an optically active compound, the prefixes D and L
or R and S are used to denote the absolute configuration of the molecule about its chiral
center(s). The prefixes d and 1 or (+) and (-) are employed to designate the sign of rotation of
plane-polarized light by the compound, with (-) or meaning that the compound is levorotatory.
A compound prefixed with (+) or d is dextrorotatory. For a given chemical structure, these
compounds, called stereocisomers, are identical except that they are non-superimposable
mirror images of one another. A specific sterecisomer can also be referred to as an
enantiomer, and a mixture of such isomers is often called an enantiomeric mixture. A 50:50
mixture of enantiomers is referred to as a racemic mixture. Many of the compounds described
herein can have one or more chiral centers and therefore can exist in different enantiomeric
forms. If desired, a chiral carbon can be designated with an asterisk (*). VWhen bonds to the
chiral carbon are depicted as straight lines in the disclosed formulas, it is understood that both
the (R) and (S) configurations of the chiral carbon, and hence both enantiomers and mixtures
thereof, are embraced within the formula. As is used in the art, when it is desired to specify the
absolute configuration about a chiral carbon, one of the bonds to the chiral carbon can be
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depicted as a wedge (bonds to atoms above the plane) and the other can be depicted as a
series or wedge of short parallel lines is (bonds to atoms below the plane). The Cahn-Ingold-
Prelog system can be used to assign the (R) or (S) configuration to a chiral carbon.

[0100] When the disclosed compounds contain one chiral center, the compounds exist in two
enantiomeric forms. Unless specifically stated to the contrary, a disclosed compound includes
both enantiomers and mixtures of enantiomers, such as the specific 50:50 mixture referred to
as a racemic mixture. The enantiomers can be resolved by methods known to those skilled in
the art, such as formation of diasterecisomeric salts which may be separated, for example, by
crystallization (see, CRC Handbook of Optical Resolutions via Diastereomeric Salt Formation
by David Kozma (CRC Press, 2001)); formation of diastereoisomeric derivatives or complexes
which may be separated, for example, by crystallization, gas-liquid or liquid chromatography;
selective reaction of one enantiomer with an enantiomer-specific reagent, for example
enzymatic esterification; or gas-liquid or liquid chromatography in a chiral environment, for
example on a chiral support for example silica with a bound chiral ligand or in the presence of
a chiral solvent. It will be appreciated that where the desired enantiomer is converted into
another chemical entity by one of the separation procedures described above, a further step
can liberate the desired enantiomeric form. Alternatively, specific enantiomers can be
synthesized by asymmetric synthesis using optically active reagents, substrates, catalysts or
solvents, or by converting one enantiomer into the other by asymmetric transformation.

[0101] Designation of a specific absolute configuration at a chiral carbon in a disclosed
compound is understood to mean that the designated enantiomeric form of the compounds
can be provided in enantiomeric excess (e.e.). Enantiomeric excess, as used herein, is the
presence of a particular enantiomer at greater than 50%, for example, greater than 60%,
greater than 70%, greater than 75%, greater than 80%, greater than 85%, greater than 90%,
greater than 95%, greater than 98%, or greater than 99%. In one aspect, the designated
enantiomer is substantially free from the other enantiomer. For example, the "R" forms of the
compounds can be substantially free from the "S" forms of the compounds and are, thus, in
enantiomeric excess of the "S" forms. Conversely, "S" forms of the compounds can be
substantially free of "R" forms of the compounds and are, thus, in enantiomeric excess of the
"R" forms.

[0102] When a disclosed compound has two or more chiral carbons, it can have more than two
optical isomers and can exist in diastereoisomeric forms. For example, when there are two
chiral carbons, the compound can have up to four optical isomers and two pairs of
enantiomers ((S,S)/(R,R) and (R,S)/(S,R)). The pairs of enantiomers (e.g., (S,9)/(R,R)) are
mirror image stereoisomers of one another. The stereocisomers that are not mirror-images
(e.g., (S,9) and (R,S)) are diastereomers. The diastereoisomeric pairs can be separated by
methods known to those skilled in the art, for example chromatography or crystallization and
the individual enantiomers within each pair may be separated as described above. Unless
otherwise specifically excluded, a disclosed compound includes each diastereoisomer of such
compounds and mixtures thereof.
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[0103] The compounds according to this disclosure may form prodrugs at hydroxyl or amino
functionalities using alkoxy, amino acids, etc., groups as the prodrug forming moieties. For
instance, the hydroxymethyl position may form mono-, di- or triphosphates and again these
phosphates can form prodrugs. Preparations of such prodrug derivatives are discussed in
various literature sources (examples are: Alexander et al., J. Med. Chem. 1988, 31, 318;
Aligas-Martin et al.,, PCT WO 2000/041531, p. 30). The nitrogen function converted in
preparing these derivatives is one (or more) of the nitrogen atoms of a compound of the
disclosure.

[0104] "Derivatives" of the compounds disclosed herein are pharmaceutically acceptable salts,
prodrugs, deuterated forms, radio-actively labeled forms, isomers, solvates and combinations
thereof. The "combinations” mentioned in this context are refer to derivatives falling within at
least two of the groups: pharmaceutically acceptable salts, prodrugs, deuterated forms, radio-
actively labeled forms, isomers, and solvates. Examples of radio-actively labeled forms include
compounds labeled with tritium, phosphorous-32, iodine-129, carbon-11, fluorine-18, and the
like.

[0105] Compounds described herein comprise atoms in both their natural isotopic abundance
and in non-natural abundance. The disclosed compounds can be isotopically-labeled or
isotopically-substituted compounds identical to those described, but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number different from
the atomic mass or mass number typically found in nature. Examples of isotopes that can be
incorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen,

oxygen, phosphorous, fluorine and chlorine, such as2H,3H, 3¢, 14 ¢c 15N, 180, 170,35 g,

8 F and 36 ClI, respectively. Compounds further comprise prodrugs thereof, and
pharmaceutically acceptable salts of said compounds or of said prodrugs which contain the
aforementioned isotopes and/or other isotopes of other atoms. Certain isotopically-labeled
compounds of the present invention, for example those into which radioactive isotopes such as

3 H and ' C are incorporated, are useful in drug and/or substrate tissue distribution assays.

Tritiated, i.e., 3 H, and carbon-14, i.e., 14 C, isotopes are particularly preferred for their ease of
preparation and detectability. Further, substitution with heavier isotopes such as deuterium,

i.e., 2H, can afford certain therapeutic advantages resulting from greater metabolic stability, for
example increased in vivo half-life or reduced dosage requirements and, hence, may be
preferred in some circumstances. Isotopically labeled compounds of the present invention and
prodrugs thereof can generally be prepared by carrying out the procedures below, by
substituting a readily available isotopically labeled reagent for a non- isotopically labeled
reagent.

[0106] The compounds described in the invention can be present as a solvate. In some cases,
the solvent used to prepare the solvate is an aqueous solution, and the solvate is then often
referred to as a hydrate. The compounds can be present as a hydrate, which can be obtained,
for example, by crystallization from a solvent or from aqueous solution. In this connection, one,
two, three or any arbitrary number of solvent or water molecules can combine with the
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compounds according to the invention to form solvates and hydrates. Unless stated to the
contrary, the invention includes all such possible solvates.

[0107] The term "co-crystal" means a physical association of two or more molecules which
owe their stability through non-covalent interaction. One or more components of this molecular
complex provide a stable framework in the crystalline lattice. In certain instances, the guest
molecules are incorporated in the crystalline lattice as anhydrates or solvates, see e.g. "Crystal
Engineering of the Composition of Pharmaceutical Phases. Do Pharmaceutical Co-crystals
Represent a New Path to Improved Medicines?" Almarasson, O., et al.,, The Royal Society of
Chemistry, 1889-1896, 2004. Examples of co-crystals include p-toluenesulfonic acid and
benzenesulfonic acid.

[0108] It is also appreciated that certain compounds described herein can be present as an
equilibrium of tautomers. For example, ketones with an a-hydrogen can exist in an equilibrium
of the keto form and the enol form.

(@] OH 0O
OH
VRN T B (A
H H H N
keto form enol form amide form imidic acid form
[0109] Likewise, amides with an N-hydrogen can exist in an equilibrium of the amide form and

the imidic acid form. As another example, pyrazoles can exist in two tautomeric forms, N'-

unsubstituted, 3-A% and N'-unsubstituted, 5-A3 as shown below.

A At
A%AS AS\X\YAS
— \
N-N N-N,
H H

Unless stated to the contrary, the invention includes all such possible tautomers.

[0110] It is known that chemical substances form solids which are present in different states of
order which are termed polymorphic forms or modifications. The different modifications of a
polymorphic substance can differ greatly in their physical properties. The compounds
according to the invention can be present in different polymorphic forms, with it being possible
for particular modifications to be metastable. Unless stated to the contrary, the invention
includes all such possible polymorphic forms.

[0111] In some aspects, a structure of a compound can be represented by a formula:

RN
| R
=

which is understood to be equivalent to a formula:
[=QlEY
5 RN®)

RN (e R" ©
Rnid)
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wherein n is typically an integer. That is, R" is understood to represent five independent
substituents, R™@, R0 RM(©) Rn@ RN By "independent substituents,” it is meant that each
R substituent can be independently defined. For example, if in one instance R™® is halogen,

then R™® is not necessarily halogen in that instance.

[0112] Certain materials, compounds, compositions, and components disclosed herein can be
obtained commercially or readily synthesized using techniques generally known to those of skill
in the art. For example, the starting materials and reagents used in preparing the disclosed
compounds and compositions are either available from commercial suppliers such as Aldrich
Chemical Co., (Milwaukee, Wis.), Acros Organics (Morris Plains, N.J.), Strem Chemicals
(Newburyport, MA), Fisher Scientific (Pittsburgh, Pa.), or Sigma (St. Louis, Mo.) or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser's Reagents for Organic Synthesis, Volumes 1-17 (John
Wiley and Sons, 1991); Rodd's Chemistry of Carbon Compounds, Volumes 1-5 and
supplemental volumes (Elsevier Science Publishers, 1989); Organic Reactions, Volumes 1-40
(John Wiley and Sons, 1991); March's Advanced Organic Chemistry, (John Wiley and Sons,
4th Edition); and Larock's Comprehensive Organic Transformations (VCH Publishers Inc.,
1989).

[0113] Unless otherwise expressly stated, it is in no way intended that any method set forth
herein be construed as requiring that its steps be performed in a specific order. Accordingly,
where a method claim does not actually recite an order to be followed by its steps or it is not
otherwise specifically stated in the claims or descriptions that the steps are to be limited to a
specific order, it is no way intended that an order be inferred, in any respect. This holds for any
possible non-express basis for interpretation, including: matters of logic with respect to
arrangement of steps or operational flow; plain meaning derived from grammatical
organization or punctuation; and the number or type of embodiments described in the
specification.

[0114] Disclosed are the components to be used to prepare the compositions of the invention
as well as the compositions themselves to be used within the methods disclosed herein. These
and other materials are disclosed herein, and it is understood that when combinations,
subsets, interactions, groups, etc. of these materials are disclosed that while specific reference
of each various individual and collective combinations and permutation of these compounds
cannot be explicitly disclosed, each is specifically contemplated and described herein. For
example, if a particular compound is disclosed and discussed and a number of modifications
that can be made to a number of molecules including the compounds are discussed,
specifically contemplated is each and every combination and permutation of the compound
and the modifications that are possible unless specifically indicated to the contrary. Thus, if a
class of molecules A, B, and C are disclosed as well as a class of molecules D, E, and F and
an example of a combination molecule, A-D is disclosed, then even if each is not individually
recited each is individually and collectively contemplated meaning combinations, A-E, A-F, B-D,
B-E, B-F, C-D, C-E, and C-F are considered disclosed. Likewise, any subset or combination of



DK/EP 3551188 T3

these is also disclosed. Thus, for example, the sub-group of A-E, B-F, and C-E would be
considered disclosed. This concept applies to all aspects of this application including, but not
limited to, steps in methods of making and using the compositions of the invention. Thus, if
there are a variety of additional steps that can be performed it is understood that each of these
additional steps can be performed with any specific embodiment or combination of
embodiments of the methods of the invention.

[0115] It is understood that the compositions disclosed herein have certain functions.
Disclosed herein are certain structural requirements for performing the disclosed functions,
and it is understood that there are a variety of structures that can perform the same function
that are related to the disclosed structures, and that these structures will typically achieve the
same result.

B. METHODS OF TREATING OR PREVENTING A DISORDER ASSOCIATED WITH
ELEVATED TXNIP OR GLUCAGON

[0116] In various aspects, the compounds and compositions disclosed herein are useful for
treating, preventing, ameliorating, controlling or reducing the risk of a variety of disorders
associated with elevated TXNIP expression and/or elevated glucagon levels, including, for
example, diabetes or diabetes related disorders. Thus, in one aspect, disclosed are methods
of treating or preventing a disorder associated with elevated TXNIP in a subject, the method
comprising the step of administering to the subject an effective amount of at least one
disclosed compound or a pharmaceutically acceptable salt thereof. Without meaning to be
limited by theory, an effective amount of the at least one compound or pharmaceutically
acceptable salt thereof may work by one or more mechanisms, for example, by directly or
indirectly inhibiting TXNIP expression and signalingand/or by reducing circulating glucagon
levels. Optionally, the compo unds or compositions as disclosed herein do not block calcium
channels. The clinical outcome optionally includes improved blood glucose control, lower
hepatic glucose production, lower serum glucagon levels, and/or signs of higher insulin
production as compared to the absence of at least one compound or pharmaceutically
acceptable salt thereof.

[0117] In one aspect, disclosed are methods for treating or preventing a disorder associated
with elevated TXNIP or elevated glucagon levels in a mammal, the method comprising the step
of administering to the mammal a therapeutically effective amount of at least one compound

having a structure represented by a formula selected from:
RSa R2

RBa R2 Rgbo )
8b | 7
R\ QUNL AR SNk
A S 4R ( pNT
( n DN \b " I3 0
5 R3 R5d N R
R N
R5C. X Rsc N N
\ J
5
5b
R N/)\R“ 2T e
RS2 R* %%
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and

RS R® .
wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
independently hydrogen, halogen, - NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO,(C1-C4 alkyl),
-CO2H, -CO2NHp, - NHC(O)Cy?3, -NHC(0)(C1-C4 alkyl), or Cy?; wherein Cy3, when present, is

C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein
R is hydrogen or C1-C4 alkyl; and wherein R%? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4

haloalkyl, phenyl, or -CO5H; or wherein p is 1 and each of R® and R& together comprise =O;
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and wherein R is hydrogen, C1-C4 alkyl, or Cy* wherein Cy# when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0118] Also disclosed are methods for treating or preventing a disorder associated with
elevated TXNIP and/or glucagon in a mammal, the method comprising the step of
administering to the mammal a therapeutically effective amount of at least one compound

having a structure represented by a formula:
2

2

wherein n is 0, 1, or 2; wherein each of p and q is independently 0 or 1; wherein R! is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy': wherein Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R? is hydrogen or C1-C4 alkyl, or wherein each of R' and R? are
covalently bonded together and, together with the intermediate atoms, comprise a 3- to 6-

membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)

(C1-C4) dialkylamino; wherein R3 is hydrogen or C1-C4 alkyl; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein each of R, R R%¢ and R is independently hydrogen, halogen, -
NH»,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-
C4) dialkylamino, -CO5(C1-C4 alkyl), -CO5H, -COsNH5, -NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or

Cy3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein A is O, NR®, or CHR®?; wherein R% is hydrogen or C1-C4 alkyl; and wherein R is
hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4)

dialkylamino; wherein R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4
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alkoxy;

wherein R8 is hydrogen, C1-C4 alkyl, or C1-C4 haloalkyl, or a pharmaceutically acceptable salt
thereof.

[0119] In a further aspect, the disorder associated with elevated TXNIP and/or glucagon is a
disorder affecting regulation of hepatic glucose production. In a still further aspect, the disorder
associated with elevated TXNIP and/or glucagon is diabetes or a diabetes related disorder. In
yet a further aspect, the diabetes is selected from Type | diabetes, Type Il diabetes, and
gestational diabetes. In an even further aspect, the diabetes is Type | diabetes. In a still further
aspect, the diabetes is Type |l diabetes. In yet a further aspect, the diabetes is gestational
diabetes.

[0120] In various aspects, the disclosed compounds can be used in combination with one or
more other drugs in the treatment, prevention, control, amelioration, or reduction of risk of
disorders associated with elevated TXNIP and/or elevated glucagon levels for which disclosed
compounds or the other drugs can have utility, where the combination of the drugs together
are safer or more effective than either drug alone. Such other drug(s) can be administered, by
a route and in an amount commonly used therefor, contemporaneously or sequentially with a
compound of the present invention. WWhen a compound of the present invention is used
contemporaneously with one or more other drugs, a pharmaceutical composition in unit
dosage form containing such other drugs and a disclosed compound is preferred. However,
the combination therapy can also include therapies in which a disclosed compound and one or
more other drugs are administered on different overlapping schedules. It is also contemplated
that when used in combination with one or more other active ingredients, the disclosed
compounds and the other active ingredients can be used in lower doses than when each is
used singly. Accordingly, the pharmaceutical compositions include those that contain one or
more other active ingredients, in addition to a compound of the present invention.

[0121] In a further aspect, the compound exhibits inhibition of TXNIP expression or function
and/or lowers glucagon levels. In a further aspect, the compound exhibits inhibition of TXNIP
expression or function and/or lowers glucagon levels with an ICgg of from about 0.001 uM to
about 25 yM. In a still further aspect, the compound exhibits inhibition of TXNIP expression or
function and/or lowers glucagon levels with an ICgq of from about 0.001 yM to about 15 yM. In
yet a further aspect, the compound exhibits inhibition of TXNIP expression or function and/or
lowers glucagon levels with an ICgq of from about 0.001 yM to about 10 yM. In an even further
aspect, the compound exhibits inhibition of TXNIP expression or function and/or lowers
glucagon with an ICgg of from about 0.001 yM to about 5 yM. In a still further aspect, the
compound exhibits inhibition of TXNIP expression or function and/or lowers glucagon levels
with an ICgg of from about 0.001 pM to about 1 uM. In yet a further aspect, the compound

exhibits inhibition of TXNIP expression or function and/or lowers glucagon with an IC5q of from
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about 0.001 uM to about 0.5 uM. In an even further aspect, the compound exhibits inhibition of
TXNIP expression or function and/or lowers glucagon with an ICsg of from about 0.001 uM to

about 0.1 pM. In a still further aspect, the compound exhibits inhibition of TXNIP expression or
function and/or lowers glucagon levels with an IC5q of from about 0.001 M to about 0.05 pM.
In yet a further aspect, the compound exhibits inhibition of TXNIP expression or function and/or
lowers glucagon levels with an IC5p of from about 0.001 uM to about 0.01 uM. In an even
further aspect, the compound exhibits inhibition of TXNIP expression or function and/or lowers
glucagon levels with an I1C5y of from about 0.001 uM to about 0.005 pM. In a still further
aspect, the compound exhibits inhibition of TXNIP expression or function and/or lowers
glucagon levels with an IC5 of from about 0.005 pM to about 25 yM. In yet a further aspect,
the compound exhibits inhibition of TXNIP expression or function and/or lowers glucagon levels
with an IC5g of from about 0.01 M to about 25 pM. In an even further aspect, the compound
exhibits inhibition of TXNIP expression or function and/or lowers glucagon levels with an ICgg of
from about 0.05 uM to about 25 pM. In a still further aspect, the compound exhibits inhibition of
TXNIP expression or function and/or lowers glucagon levels with a ICgg of from about 0.1 uM to
about 25 uM. In yet a further aspect, the compound exhibits inhibition of TXNIP expression or
function and/or lowers glucagon levels with an IC5q of from about 0.5 yM to about 25 pM. In an
even further aspect, the compound exhibits inhibition of TXNIP expression or function and/or
lowers glucagon levels with an ICsg of from about 1 uM to about 25 uM. In a still further aspect,
the compound exhibits inhibition of TXNIP expression or function and/or lowers glucagon levels
with an IC5q of from about 5 uM to about 25 uM. In yet a further aspect, the compound exhibits
inhibition of TXNIP expression or function and/or lowers glucagon levels with an IC5g of from
about 10 uM to about 25 uM. In an even further aspect, the compound exhibits inhibition of
TXNIP expression or function and/or lowers glucagon levels with a IC5q of from about 15 pM to
about 25 pM.

[0122] In a further aspect, the subject is a mammal. In a still further aspect, the mammal is a
human.

[0123] In a further aspect, the subject has been diagnosed with a need for treatment of the
disorder associated with elevated TXNIP and/or glucagon prior to the administering step. In a
still further aspect, the subject is at risk for developing the disorder prior to the administering
step.

[0124] In a further aspect, the effective amount is a therapeutically effective amount. In a still
further aspect, the effective amount is a prophylactically effective amount.

[0125] In a further aspect, the method further comprises identifying a subject at risk for
developing the disorder prior to the administering step.

[0126] In a further aspect, the method further comprises the step of identifying a subject in
need of treatment of a disorder associated with elevated TXNIP and/or glucagon.
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C. METHODS OF TREATING OR PREVENTING HYPERLIPEDMIA OR FATTY LIVER
DISEASE

[0127] Described herein are methods for preventing or treating hyperlipidemia and/or fatty liver
disease (e.g., nonalcoholic fatty liver disease) in a subject. The methods comprise
administering to the subject an effective amount of at least one disclosed compound, or a
pharmaceutically acceptable salt thereof. The hyperlipidemia and/or fatty liver disease is
optionally in the presence or absence of elevated TXNIP or in the presence or absence of
diabetes or other diabetes related disorders. Without meaning to be limited by theory, the
disclosed compounds or pharmaceutical salts are effective in treating hyperlipidemia or fatty
liver disease even without an apparent need for reduction of TXNIP. The disclosed methods
include administering to the mammal a therapeutically effective amount of at least one
pharmaceutical composition or compound as described herein.

[0128] The disclosed compounds can be used in combination with one or more other drugs in
the treatment, prevention, control, amelioration, or reduction of risk of hyperlipidemia and/or
fatty liver disease, where the combination of the drugs together are safer or more effective
than either drug alone. Such other drug(s) can be administered, by a route and in an amount
commonly used therefor, contemporaneously or sequentially with a disclosed compound, as
described above.

[0129] In a further aspect, the subject is a mammal. In a still further aspect, the mammal is a
human.

[0130] In a further aspect, the subject has been diagnosed with a need for treatment of
hyperlipidemia and/or fatty liver disease prior to the administering step. In a still further aspect,
the subject is at risk for developing hyperlipidemia and/or fatty liver disease prior to the
administering step.

[0131] In a further aspect, the effective amount is a therapeutically effective amount. In a still
further aspect, the effective amount is a prophylactically effective amount.

[0132] In a further aspect, the method further comprises identifying a subject at risk for
developing hyperlipidemia and/or fatty liver disease prior to the administering step.

D. METHODS OF INHIBITING TXNIP EXPRESSION OR FUNCTION OR LOWERING HEPATIC
GLUCOSE PRODUCTION IN A SUBJECT

[0133] In various aspects, disclosed are methods of inhibiting TXNIP expression or function or
lowering hepatic glucose production in a subject, the method comprising the step of
administering to the subject an effective amount of at least one disclosed compound, or a
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pharmaceutically acceptable salt thereof. The method of inhibiting TXNIP expression or
function or lowering hepatic glucose production (e.g., by reducing glucagon levels) is optionally
selected from the group consisting of diabetes, diabetes related disorders, hyperlipidemia, and
fatty liver disease.

[0134] In one aspect, disclosed are methods for inhibiting TXNIP expression or function and/or
lowering hepatic glucose production in a mammal, the method comprising the step of
administering to the mammal an effective amount of at least one compound having a structure

represented by a formula selected from:
RSa 2
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wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;
wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered

heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
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independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R, R, R>¢, and R is
independently hydrogen, halogen, - NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),
-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3: wherein Cy3, when present, is
C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®2 or CHR®P: wherein
R%3 is hydrogen or C1-C4 alkyl; and wherein R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R® and R8 when present, is independently hydrogen, C1-C4 alkyl, C1-C4
haloalkyl, phenyl, or -CO5H: or wherein p is 1 and each of R® and R& together comprise =O;
and wherein R? is hydrogen, C1-C4 alkyl, or Cy*wherein Cy* when present, is C3-C6

cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0135] Also disclosed are methods for inhibiting TXNIP expression and/or lowering hepatic
glucose production in a mammal, the method comprising the step of administering to the
mammal an effective amount of at least one compound having a structure represented by a
formula:

3
RN R
R5C N N
R50 N/)\R"’

>

wherein n is 0, 1, or 2; wherein each of p and q is independently 0 or 1; wherein R'is -NH,, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy': wherein Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R? is hydrogen or C1-C4 alkyl, or wherein each of R! and R? are
covalently bonded together and, together with the intermediate atoms, comprise a 3- to 6-

membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)

(C1-C4) dialkylamino; wherein R3 is hydrogen or C1-C4 alkyl; wherein R* is hydrogen,
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halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein each of R, R R%¢ and R is independently hydrogen, halogen, -
NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-

C4) dialkylamino, -CO5(C1-C4 alkyl), -CO5H, -CO2NHj, -NHC(0)Cy?, -NHC(O)(C1-C4 alkyl), or

Cy3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein A is O, NR®8 or CHR®P; wherein R% is hydrogen or C1-C4 alkyl; and wherein R% is
hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4)

dialkylamino; wherein R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4

alkoxy; wherein R3 is hydrogen, C1-C4 alkyl, or C1-C4 haloalkyl, or a pharmaceutically
acceptable salt thereof.

[0136] In a further aspect, inhibiting TXNIP expression and/or lowering hepatic glucose
production in the mammal treats diabetes in the mammal.

[0137] In a further aspect, the subject has been diagnosed with a disorder associated with
elevated TXNIP and/or glucagon prior to the administering step. In a still further aspect, the
subject has been diagnosed with diabetes prior to the administering step. In yet a further
aspect, the method further comprises the step of identifying a subject in need of treatment of a
disorder of hepatic glucose regulation dysfunction. In an even further aspect, the method
further comprises the step of identifying a subject in need of treatment of diabetes.

[0138] In a further aspect, the subject has been diagnosed with a need for inhibition of TXNIP
and/or lowering hepatic glucose production prior to the administering step. In a still further
aspect, the subject has been diagnosed with a need for treatment of a disorder associated with
elevated TXNIP and/or glucagon prior to the administering step. In yet a further aspect, the
method further comprises the step of identifying a subject in need of treatment.

[0139] In a further aspect, the disorder associated with elevated TXNIP and/or glucagon is a
disorder of hepatic glucose regulation dysfunction. In a still further aspect, the disorder is
diabetes. In yet a further aspect, the diabetes is selected from Type | diabetes, Type Il
diabetes, gestational diabetes, or pre-diabetes/impaired glucose tolerance or a diabetes
related disorder. In an even further aspect, the diabetes is Type | diabetes. In a still further
aspect, the diabetes is Type |l diabetes. In yet a further aspect, the diabetes is gestational
diabetes or pre-diabetes/impaired glucose tolerance.

[0140] In a further aspect, the compound exhibits inhibition of TXNIP and/or lowers glucagon
levels with an ICgy of from about 0.001 uM to about 25 pM. In a still further aspect, the



DK/EP 3551188 T3

compound exhibits inhibition of TXNIP and/or lowers glucagon with an ICgq of from about 0.001

MM to about 15 pM. In yet a further aspect, the compound exhibits inhibition of TXNIP and/or
lowers glucagon levels with an ICgq of from about 0.001 yM to about 10 uM. In an even further

aspect, the compound exhibits inhibition of TXNIP and/or lowers glucagon levels with an IC5q of

from about 0.001 uM to about 5 uM. In a still further aspect, the compound exhibits inhibition of
TXNIP and/or lowers glucagon levels with an ICgg of from about 0.001 uM to about 1 uM. In yet

a further aspect, the compound exhibits inhibition of TXNIP and/or lowers glucagon levels with
an ICgg of from about 0.001 uyM to about 0.5 pM. In an even further aspect, the compound

exhibits inhibition of TXNIP and/or lowers glucagon levels with an |ICgq of from about 0.001 yM

to about 0.1 uM. In a still further aspect, the compound exhibits inhibition of TXNIP and/or
lowers glucagon levels with an IC5sq of from about 0.001 yM to about 0.05 uM. In yet a further

aspect, the compound exhibits inhibition of TXNIP and/or lowers glucagon levels with an ICgq of

from about 0.001 pM to about 0.01 uM. In an even further aspect, the compound exhibits
inhibition of TXNIP and/or lowers glucagon levels with an ICgg of from about 0.001 uM to about

0.005 uM. In a still further aspect, the compound exhibits inhibition of TXNIP and/or lowers
glucagon levels with an ICsq of from about 0.005 pM to about 25 pM. In yet a further aspect,

the compound exhibits inhibition of TXNIP and/or lowers glucagon levels with an ICgq of from

about 0.01 pM to about 25 uM. In an even further aspect, the compound exhibits inhibition of
TXNIP and/or lowers glucagon levels with an ICgq of from about 0.05 pM to about 25 pM. In a

still further aspect, the compound exhibits inhibition of TXNIP and/or lowers glucagon levels
with an IC5g of from about 0.1 uM to about 25 pM. In yet a further aspect, the compound

exhibits inhibition of TXNIP and/or lowers glucagon levels with an ICgq of from about 0.5 uM to

about 25 uM. In an even further aspect, the compound exhibits inhibition of TXNIP and/or
lowers glucagon levels with an ICsg of from about 1 uM to about 25 uM. In a still further aspect,

the compound exhibits inhibition of TXNIP and/or lowers glucagon levels with an ICgq of from

about 5 uM to about 25 uM. In yet a further aspect, the compound exhibits inhibition of TXNIP
and/or lowers glucagon levels with an I1Cgsg of from about 10 pM to about 25 yM. In an even

further aspect, the compound exhibits inhibition of TXNIP and/or lowers glucagon levels with an
ICgq of from about 15 uM to about 25 uM.

[0141] In a further aspect, the subject is a mammal. In a still further aspect, the mammal is a
human.

[0142] In a further aspect, the effective amount is a therapeutically effective amount. In a still
further aspect, the effective amount is a prophylactically effective amount.

E. METHODS OF IDENTIFYING AN INHIBITOR OF GLUCOSE-INDUCED TXNIP
EXPRESSION

[0143] Provided herein but not claimed is a method of identifying an inhibitor of glucose-
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induced TXNIP expression. The method includes culturing cells stably transfected with an
exogenous TXNIP promoter (e.g., a human TXNIP promoter) in a first culture medium
containing a low level of glucose; then culturing a first subset of the cells in a second culture
medium containing a high level of glucose and a second subset of the cells in a third culture
medium containing a high level of glucose and an agent to be tested; and comparing the level
of TXNIP promoter activity in the first subset of cells with the level of TXNIP promoter activity in
the second subset of cells. A lower level of TXNIP promoter activity in the second subset of
cells as compared to the first subset of cells indicates the agent is an inhibitor of glucose-
induced TXNIP expression.

[0144] In the method of identifying an inhibitor of glucose-induced TXNIP expression, culturing
in a high level of glucose or a low level of glucose refers to the levels higher or lower than the
optimal level of glucose for culture of the specific cell type. For example, the optimal glucose
level for culturing INS-1 cells is about 11.1 mM. Thus a low level of glucose is less than 11.1
(e.g., 3-10 mM, 5-7mM, or more specifically about 5mM), and a high level of glucose is higher
than 11.1 (e.g., 12-30 mM, 15-25 mM, or, more specifically, about 25mM).

[0145] Optionally, the method further includes determining the identified inhibitor of glucose-
induced TXNIP expression is a selective inhibitor of TXNIP expression rather than a general
transcriptional inhibitor by testing its effects on the promoter of a non-TXNIP gene (e.g., a CMV
promoter) and/or treating a cell co-transfected with a first and second exogenous promoter
with the identified inhibitor of glucose-induced TXNIP expression, wherein the first exogenous
promoter is a TXNIP promoter and the second exogenous promoter promotes expression of a
control non-TXNIP gene (e.g., a pRLTK promoter), and detecting the level of promoter activity
of the TXNIP and the non-TXNIP gene. Detecting a reduction in the level of the TXNIP
promoter activity without reduction in the level of the non-TXNIP gene control promoter as
compared to a control cell without contact with the inhibitor of glucose-induced TXNIP
determines that the identified inhibitor of glucose-induced TXNIP expression is not a general
transcriptional inhibitor.

[0146] Optionally, the method further comprises screening the inhibitor of glucose-induced
TXNIP by contacting a primary culture of cells (e.g., isolated islets or cardiomyocytes) with the
agent in the presence of low and high glucose and/or by administering the inhibitor to a subject
with diabetes.

F. PHARMACEUTICAL COMPOSITIONS

[0147] In one aspect, disclosed are pharmaceutical compositions comprising a disclosed
compound, or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
carrier.

[0148] In one aspect, disclosed are pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a therapeutically effective amount of at least one
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compound having a structure represented by a formula:
RSa 2

7 \R®Q 0
( A ,“s\\(N)m
Bn PN o

RSN R
R5C \N
55 g
R5a
wherein nis 0, 1, or 2; wherein pis 1, 2, 3, or 4; wherein qis 0 or 1; wherein R1is -NH>, - OH,
C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)
(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO-H, or Cy'; wherein Cy,
when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or

C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and, together with
the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2,
or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R® is hydrogen or

C1-C4 alkyl, or wherein each of R' and R® are covalently bonded together and, together with
the intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2,
or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein each of R, R R%¢ and R is independently hydrogen, halogen, -
NH», -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, -COo(C1-C4 alkyl), -COzH, ~-COoNHa, - NHC(O)Cy3,

-NHC(O)(C1-C4 alkyl), or Cy3 wherein Cy3 when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected
from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and

(C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®3, or CHR®?; wherein R8@ is hydrogen or C1-
C4 alkyl; and wherein R®? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO5H; wherein R’ is hydrogen, halogen, -OH,

C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each occurrence of R8 and R8, when
present, is independently hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, phenyl, or -CO5H; or

wherein p is 1 and each of R8@ and R8P together comprise =O; and wherein R? is hydrogen,
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C1-C4 alkyl, or Cy?, wherein Cy* when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino, or a pharmaceutically acceptable salt thereof.

[0149] In one aspect, disclosed are pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a therapeutically effective amount of at least one
compound having a structure represented by a formula:

3
Q 1

AN

N

R5b N/)\R4

R5a

wherein n is 0, 1, or 2; wherein q is 0 or 1; wherein R' is -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino,
-(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO5H, or Cy'; wherein Cy', when present, is C3-
C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-C4 alkyl,
or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-

C4 alkyl, or wherein each of R and R® are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy2; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,
-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein each of R%8 R, and R is independently hydrogen, halogen, -NH», -
CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino,
(C1-C4)(C1-C4) dialkylamino, -CO»(C1-C4 alkyl), -CO5H, -CO5NH5, -NHC(O)Cy3, -NHC(O)
(C1-C4 alkyl), or Cy?3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,
- OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R%C js hydrogen, halogen, -NH», -OH, -CN, C1-C4 alkyl, C1-C4 haloalkyl,
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C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO,(C1-C4
alkyl), -CO2H, -COoNHo, -NHC(O)Cy?, -NHC(O)(C1-C4 alkyl), or aryl substituted with 0, 1, 2, or
3 groups independently selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein A is O, NR®2, or

CHR®®; wherein R®@ is hydrogen or C1-C4 alkyl; and wherein R®? is hydrogen, C1-C4 alkyl, C1-
C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO5H;

wherein R’ is hydrogen, halogen, - OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy;
provided that when R3P is morpholinyl and R is thiophenyl or thiazolyl, then q is 1 and at least

one of R%8 R and R%d is not hydrogen, or a pharmaceutically acceptable salt thereof.

[0150] Also disclosed are pharmaceutical compositions comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of at least one compound having a
structure represented by a formula selected from:

8a 2
R7 RSbO R\ paby R
1 DR
N \\ A Sy TR
( N
5d B" Pia O
R R56 N R
R5C
J‘ 1
56
R R5a g® Rsb N 0
@) and R56 R9

wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH,, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO2H, or Cy1; wherein

Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;
wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered

heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy? wherein Cy2, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%, R0 R and R%d s
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independently hydrogen, halogen, - NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),
-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3: wherein Cy3, when present, is

C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein
R%3 is hydrogen or C1-C4 alkyl; and wherein R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R® and R8 when present, is independently hydrogen, C1-C4 alkyl, C1-C4

haloalkyl, phenyl, or -CO5H; or wherein p is 1 and each of R® and R& together comprise =O;

and wherein R® is hydrogen, C1-C4 alkyl, or Cy4 wherein Cy* when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof.

[0151] Also disclosed are pharmaceutical compositions comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of at least one compound having a
structure represented by a formula:

B /(N%*R1
P j*

R5d

wherein n is 0, 1, or 2; wherein q is 0 or 1; wherein R' is -NH», -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy'; wherein Cy?,
when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or

C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and, together with
the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2,
or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino; wherein R® is hydrogen or C1-
C4 alkyl; wherein R4 is hydrogen, halogen, -NH», -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
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independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
independently hydrogen, halogen, -NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, - CO5(C1-C4 alkyl), -COH, -CO2NHo,
-NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is C3-C6 cycloalkyl,
C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein A is O, NR®8, or CHR®?; wherein R%8 is
hydrogen or C1-C4 alkyl; and wherein R8? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino; wherein R’ is hydrogen, halogen, -

OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein R8 is hydrogen, C1-C4 alkyl, or
C1-C4 haloalkyl, or a pharmaceutically acceptable salt thereof.

[0152] In one aspect, disclosed are pharmaceutical compositions comprising pharmaceutically
acceptable carrier and a therapeutically effective amount of at least one compound having a
structure represented by a formula:

3
R7$ 9 1

R

( TA j/N_ﬁ*’,“E
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R5¢ N R?

=N
N/)\R“

R5C

R5b
RGa

>

wherein n is 0, 1, or 2; wherein q is 0 or 1; wherein R' is -NH», -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy'; wherein Cy',
when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or

C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and, together with
the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2,
or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino; wherein R3 is hydrogen or C1-
C4 alkyl; wherein R4 is hydrogen, halogen, -NH», -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy? wherein Cy2, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R% R and R is
independently hydrogen, halogen, -NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, - CO5(C1-C4 alkyl), -COoH, -CO5NH>,
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-NHC(O)Cy?3, -NHC(0)(C1-C4 alkyl), or Cy% and R®C is hydrogen, halogen, -CN, -NHa, -OH,
C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -
CO4(C1-C4 alkyl), -COH, -COoNH5, - NHC(O)Cy?, -NHC(O)(C1-C4 alkyl), or aryl substituted
with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O,

NR® or CHR®P: wherein R% is hydrogen or C1-C4 alkyl; and wherein R® is hydrogen, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino;

wherein R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy, or a
pharmaceutically acceptable salt thereof.

[0153] In various aspects, the compounds and compositions of the invention can be
administered in pharmaceutical compositions, which are formulated according to the intended
method of administration. The compounds and compositions described herein can be
formulated in a conventional manner using one or more physiologically acceptable carriers or
excipients. For example, a pharmaceutical composition can be formulated for local or systemic
administration, e.g., administration by drops or injection into the ear, insufflation (such as into
the ear), intravenous, topical, or oral administration.

[0154] The nature of the pharmaceutical compositions for administration is dependent on the
mode of administration and can readily be determined by one of ordinary skill in the art. In
various aspects, the pharmaceutical composition is sterile or sterilizable. The therapeutic
compositions featured in the invention can contain carriers or excipients, many of which are
known to skilled artisans. Excipients that can be used include buffers (for example, citrate
buffer, phosphate buffer, acetate buffer, and bicarbonate buffer), amino acids, urea, alcohols,
ascorbic acid, phospholipids, polypeptides (for example, serum albumin), EDTA, sodium
chloride, liposomes, mannitol, sorbitol, water, and glycerol. The nucleic acids, polypeptides,
small molecules, and other modulatory compounds featured in the invention can be
administered by any standard route of administration. For example, administration can be
parenteral, intravenous, subcutaneous, or oral. A modulatory compound can be formulated in
various ways, according to the corresponding route of administration. For example, liquid
solutions can be made for administration by drops into the ear, for injection, or for ingestion;
gels or powders can be made for ingestion or topical application. Methods for making such
formulations are well known and can be found in, for example, Remington's Pharmaceutical
Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton, PA 1990.

[0155] In various aspects, the disclosed pharmaceutical compositions comprise the disclosed
compounds (including pharmaceutically acceptable salt(s) thereof) as an active ingredient, a
pharmaceutically acceptable carrier, and, optionally, other therapeutic ingredients or adjuvants.
The instant compositions include those suitable for oral, rectal, topical, and parenteral
(including subcutaneous, intramuscular, and intravenous) administration, although the most
suitable route in any given case will depend on the particular host, and nature and severity of
the conditions for which the active ingredient is being administered. The pharmaceutical
compositions can be conveniently presented in unit dosage form and prepared by any of the
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methods well known in the art of pharmacy.

[0156] In various aspects, the pharmaceutical compositions of this invention can include a
pharmaceutically acceptable carrier and a compound or a pharmaceutically acceptable salt of
the compounds of the invention. The compounds of the invention, or pharmaceutically
acceptable salts thereof, can also be included in pharmaceutical compositions in combination
with one or more other therapeutically active compounds.

[0157] The pharmaceutical carrier employed can be, for example, a solid, liquid, or gas.
Examples of solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar, pectin,
acacia, magnesium stearate, and stearic acid. Examples of liquid carriers are sugar syrup,
peanut oil, olive oil, and water. Examples of gaseous carriers include carbon dioxide and
nitrogen.

[0158] In preparing the compositions for oral dosage form, any convenient pharmaceutical
media can be employed. For example, water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like can be used to form oral liquid preparations such as
suspensions, elixirs and solutions; while carriers such as starches, sugars, microcrystalline
cellulose, diluents, granulating agents, lubricants, binders, disintegrating agents, and the like
can be used to form oral solid preparations such as powders, capsules and tablets. Because of
their ease of administration, tablets and capsules are the preferred oral dosage units whereby
solid pharmaceutical carriers are employed. Optionally, tablets can be coated by standard
aqueous or nonaqueous techniques.

[0159] A tablet containing the composition of this invention can be prepared by compression or
molding, optionally with one or more accessory ingredients or adjuvants. Compressed tablets
can be prepared by compressing, in a suitable machine, the active ingredient in a free-flowing
form such as powder or granules, optionally mixed with a binder, lubricant, inert diluent,
surface active or dispersing agent. Molded tablets can be made by molding in a suitable
machine, a mixture of the powdered compound moistened with an inert liquid diluent.

[0160] The pharmaceutical compositions of the present invention comprise a compound of the
invention (or pharmaceutically acceptable salts thereof) as an active ingredient, a
pharmaceutically acceptable carrier, and optionally one or more additional therapeutic agents
or adjuvants. The instant compositions include compositions suitable for oral, rectal, topical,
and parenteral (including subcutaneous, intramuscular, and intravenous) administration,
although the most suitable route in any given case will depend on the particular host, and
nature and severity of the conditions for which the active ingredient is being administered. The
pharmaceutical compositions can be conveniently presented in unit dosage form and prepared
by any of the methods well known in the art of pharmacy.

[0161] Pharmaceutical compositions of the present invention suitable for parenteral
administration can be prepared as solutions or suspensions of the active compounds in water.
A suitable surfactant can be included such as, for example, hydroxypropylcellulose.
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Dispersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof
in oils. Further, a preservative can be included to prevent the detrimental growth of
microorganisms.

[0162] Pharmaceutical compositions of the present invention suitable for injectable use include
sterile aqueous solutions or dispersions. Furthermore, the compositions can be in the form of
sterile powders for the extemporaneous preparation of such sterile injectable solutions or
dispersions. In all cases, the final injectable form must be sterile and must be effectively fluid
for easy syringability. The pharmaceutical compositions must be stable under the conditions of
manufacture and storage; thus, preferably should be preserved against the contaminating
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, propylene
glycol and liquid polyethylene glycol), vegetable oils, and suitable mixtures thereof.

[0163] Pharmaceutical compositions of the present invention can be in a form suitable for
topical use such as, for example, an aerosol, cream, ointment, lotion, dusting powder, mouth
washes, gargles, and the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations can be prepared, utilizing a compound of the
invention, or pharmaceutically acceptable salts thereof, via conventional processing methods.
As an example, a cream or ointment is prepared by mixing hydrophilic material and water,
together with about 5 wt% to about 10 wt% of the compound, to produce a cream or ointment
having a desired consistency.

[0164] Pharmaceutical compositions of this invention can be in a form suitable for rectal
administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose
suppositories. Suitable carriers include cocoa butter and other materials commonly used in the
art. The suppositories can be conveniently formed by first admixing the composition with the
softened or melted carrier(s) followed by chilling and shaping in molds.

[0165] In addition to the aforementioned carrier ingredients, the pharmaceutical formulations
described above can include, as appropriate, one or more additional carrier ingredients such
as diluents, buffers, flavoring agents, binders, surface-active agents, thickeners, lubricants,
preservatives (including anti-oxidants) and the like. Furthermore, other adjuvants can be
included to render the formulation isotonic with the blood of the intended recipient.
Compositions containing a compound of the invention, and/or pharmaceutically acceptable
salts thereof, can also be prepared in powder or liquid concentrate form.

[0166] In a further aspect, an effective amount is a therapeutically effective amount. In a still
further aspect, an effective amount is a prophylactically effective amount.

[0167] In a further aspect, the pharmaceutical composition is administered to a mammal. In a
still further aspect, the mammal is a human. In an even further aspect, the human is a patient.

[0168] In a further aspect, the pharmaceutical composition is used to treat a disorder



DK/EP 3551188 T3

associated with TXNIP activity such as, for example, a disorder associated with elevated TXNIP
(e.g., diabetes).

[0169] In a further aspect, the pharmaceutical composition is used to treat a disorder of
hepatic glucose regulation dysfunction. In a still further aspect, the disorder associated with
elevated TXNIP is diabetes. In yet a further aspect, the diabetes is Type | diabetes, Type Il
diabetes, or gestational diabetes. In an even further aspect, the diabetes is Type | diabetes. In
a still further aspect, the diabetes is Type |l diabetes. In yet a further aspect, the diabetes is
gestational diabetes.

[0170] It is understood that the disclosed compositions can be prepared from the disclosed
compounds. It is also understood that the disclosed compositions can be employed in the
disclosed methods of using.

G. COMPOUNDS

[0171] In one aspect, disclosed are compounds useful in treating or preventing a disorder
associated with TXNIP activity such as, for example, disorders associated with elevated TXNIP
and/or elevated glucagon levels (e.g., diabetes). In a further aspect, the disclosed compounds
exhibit modulation of TXNIP activity. In a still further aspect, the disclosed compounds exhibit
inhibition of TXNIP activity.

[0172] It is contemplated that each disclosed derivative can be optionally further substituted. It
is also contemplated that any one or more derivative can be optionally omitted from the
invention. It is understood that a disclosed compound can be provided by the disclosed
methods. It is also understood that the disclosed compounds can be employed in the disclosed
methods of using.

1. STRUCTURE

[0173] In one aspect, disclosed are compound having a structure represented by a formula:
8a 2

7 \R®Q E
\Y
( QAR N,\S\\( b
n P 0
R N R?
R5C \N
R5b N/)\R4
R5a

wherein nis 0, 1, or 2; wherein pis 1, 2, 3, or 4; wherein qis 0 or 1; wherein R'is -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alky)CO5H, or Cy'; wherein Cy', when
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present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-

C4 alkyl, or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-

C4 alkyl, or wherein each of R' and R3 are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy?; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein each of R, R R%¢ and R is independently hydrogen, halogen, -
NH»,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl), -CO5H, -CO5NH,, - NHC(O)Cy?,
-NHC(O)(C1-C4 alkyl), or Cy3 wherein Cy3 when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected
from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and
(C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®3, or CHR®?; wherein R8@ is hydrogen or C1-
C4 alkyl; and wherein R®? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is hydrogen, halogen, -OH,
C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; and wherein each occurrence of R and R8P,
when present, is independently hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, phenyl, or -CO5H; or
wherein p is 1 and each of R82 and R® together comprise =O; provided that when R' is methyl
and each of R® and R# is hydrogen then each of R R R and R is independently
hydrogen, fluorine, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, or Cy3, and provided that when nis 1, pis 1, q is 0, Ais CHR®P, and R' is methyl,

then at least two of R4 R%3 R R and R are not hydrogen, or a pharmaceutically
acceptable salt thereof.

[0174] In another aspect, disclosed are compounds having a structure represented by a
formula:
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wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO2H, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%, R0 R and R%d s
independently hydrogen, halogen, - NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),
-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is

C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein
R is hydrogen or C1-C4 alkyl; and wherein R%? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; and wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4

haloalkyl, phenyl, or -CO5H; or wherein p is 1 and each of R88 and R8? together comprise =O.

[0175] In a further aspect, disclosed are compounds having a structure represented by a
formula:
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wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO2H, or Cy'; wherein

R5b

Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R* is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
independently hydrogen, halogen, - NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO,(C1-C4 alkyl),
-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is

C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®a or CHR®P; wherein
R is hydrogen or C1-C4 alkyl; and wherein R%? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4
haloalkyl, phenyl, or -CO,H; or wherein p is 1 and each of R® and R8P together comprise =O;
and wherein R is hydrogen, C1-C4 alkyl, or Cy* wherein Cy# when present, is C3-C6

cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
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thereof.

[0176] In a further aspect, disclosed are compounds having a structure represented by a
formula:

Q ,(N)—~R1
P j*

R5d

>

wherein nis 0, 1, or 2; wherein q is 0 or 1; wherein R'is -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy'; wherein Cy', when
present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R2 is hydrogen or C1-
C4 alkyl, or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino; wherein R® is hydrogen or C1-C4
alkyl; wherein R* is hydrogen, halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy? wherein Cy2, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%, R0 R and R%d s
independently hydrogen, halogen, -NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, - CO5(C1-C4 alkyl), -COH, -CO2NHo,
-NHC(O)Cy?3, -NHC(0)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is C3-C6 cycloalkyl,
C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein A is O, NR®, or CHR®?; wherein R% is
hydrogen or C1-C4 alkyl; and wherein R8? is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino; wherein R’ is hydrogen, halogen, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; and wherein R8 is hydrogen, C1-C4 alkyl,
or C1-C4 haloalkyl; with the proviso that when R’ is methyl and each of R® and R# is hydrogen
then each of R%3, R R3¢ and R%d is independently hydrogen, fluorine, -NH,, -OH, C1-C4

alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy3, or a
pharmaceutically acceptable salt thereof.
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[0177] In one aspect, disclosed are compounds having a structure represented by a formula:
R® O
R7T 1 R'

e b

R5%™N

=N
N/)\R“

RSC

R5b
R58

wherein n is 0, 1, or 2, wherein q is 0 or 1; wherein R' is -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino,
-(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)CO,H, or Cy': wherein Cy', when present, is C3-
C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,
C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-C4 alkyl,

or wherein each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is hydrogen or C1-

C4 alkyl, or wherein each of R' and R3 are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-

C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy2; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

_OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein each of R%8, R, and R is independently hydrogen, halogen, -NHo, -
CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino,
(C1-C4)(C1-C4) dialkylamino, -CO(C1-C4 alkyl), -COoH, ~CO,NH,, -NHC(O)Cy3, -NHC(O)

(C1-C4 alkyl), or Cy?3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

- OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino; wherein R%C s hydrogen, halogen, -CN, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO»(C1-C4
alkyl), -CO5H, -CO,NH,, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or aryl substituted with 0, 1, 2, or
3 groups independently selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein A is O, NR®2, or

CHR®?; wherein R8@ is hydrogen or C1-C4 alkyl; wherein R®? is hydrogen, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO5H; and
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wherein R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy;
provided that when R%? is morpholinyl and R' is thiophenyl or thiazolyl, then q is 1 and at least
one of R% RC, and R34 is not hydrogen; provided that when q is 0 then Cy' is not aryl; and

provided that at least one of R%8, R R%C and R is not hydrogen, or a pharmaceutically
acceptable salt thereof.

[0178] In a further aspect, the compound has a structure represented by a formula:

R2
8 I
(WN’ S
R3

RN
R5C
SN
RO N
RSB
or a pharmaceutically acceptable salt thereof.

[0179] In a further aspect, the compound has a structure represented by a formula:

2
R® o R
R7 A ANR'
(in I}I’ \\O
R3
N
R5C

=N
R3 N/)

or a pharmaceutically acceptable salt thereof.

2

[0180] In a further aspect, the compound has a structure represented by a formula:
8

RTT QR
(¢A '?‘/S‘b
N R®
R5C

=N
R5P N/)

or a pharmaceutically acceptable salt thereof.

[0181] In a further aspect, the compound has a structure represented by a formula:

Q _R!
NT
H
N
Rﬁc N N
R5P N/)

or a pharmaceutically acceptable salt thereof.

[0182] In a further aspect, the compound has a structure represented by a formula:
R2
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R¥ "N
F SN
RAb N/)

Rﬁa
or a pharmaceutically acceptable salt thereof.

[0183] In a further aspect, the compound has a structure represented by a formula:
8

7R O _cH,
.S
(A N"3
R3

R5% N
F SN
RSt N/)
R58

E)

or a pharmaceutically acceptable salt thereof.

[0184] In a further aspect, the compound has a structure represented by a formula:
8

RYR ()\\S,CHg
N“
(j)\és o

N
RSP N/)

or a pharmaceutically acceptable salt thereof.

F

[0185] In a further aspect, the compound has a structure represented by a formula:

3
RTR 9 R1

N—8
S
N

bl

or a pharmaceutically acceptable salt thereof.

[0186] In a further aspect, the compound has a structure represented by a formula:
$3 1!
N—&—R

R7

R5d(Nj/
RSC
=N
RSH N”
RSa

or a pharmaceutically acceptable salt thereof.
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[0187] In a further aspect, the compound has a structure represented by a formula:

R3
! il
Oy
o}
RS54 N
F SN
Rob N/)
R5a

>

or a pharmaceutically acceptable salt thereof.

[0188] In a further aspect, the compound has a structure represented by a formula:
R®* O
|

] |
N—ﬁ—R1
(T8
N
RSC X N
RS0 N/)

or a pharmaceutically acceptable salt thereof.

b

[0189] In a further aspect, the compound is not:

Y /p \Y/ Y/

/S /S\ /S\
NSO N”""NH; N "NH;
H H H

N N

N
SN SN Br <N
N/) : cl N/) ’ N/) ]
0.0
N
0.0 0 ¥

cl N . F N , |
or

[0190] In a further aspect, the compound is not:

! N
~ /
N \S/ //S\\ H /@\
OF T Y&
N

do N S
=N A
Z N
J N
N , /K© cl N/) ,
D [ B
N Nsln Y S2n A~ Nan



LJ ¢ L

S o UIE
N&H/F
F 2
D
N<
S, S
oo
N
N
(\N N/)\CI
o/
P
S0 S
00
N
=N
(\N N/)\CI
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1~ b:o
° SPA:
N

~N

7

A
av \S S
IZENY
00
N
N
(\N N/)\CI



N
N
(\N N/)\CI
0
R0
(Y% °
N
XN
N N/*CI
o
oy
oL
dgo
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(\N N/)\CI
or O\)
g
(Jd%
N
N
(\N N/)\CI
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I >~N>r(|g I }‘NH
OF: oF

N N

N
A A

[0192] In a further aspect, the compound has a structure represented by a formula:
8a 2

R
RBbO ]
s
R5d N R3
RS SN
N
RSa

[0193] In a further aspect, the compound has a structure represented by a formula selected

from:
R8a R2 8a )
RBDO R R
7 8b
AR S( )\R R AN QN
N A S L
N ( Ny 4R
n R3 ﬁn p -3 @]
R5d N R5d N R
R X 5¢
J Y
o~
R N® 56 N/&O
R% O R '
and RSa R9

[0194] In a further aspect, p is 0 or 1; R' is -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy'; each of R%8, R R3¢ and R
is independently hydrogen, halogen, -NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, - CO5(C1-C4 alkyl), -COH, -CO2NHo,
-NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; and R8 is hydrogen and R is hydrogen, C1-C4
alkyl, or C1-C4 haloalkyl.

[0195] In a further aspect, p is 1; R is -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-

C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy'; each of R%, R R3¢ and R is
independently hydrogen, halogen, -NH5, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl), - CO5H, -CO2NHo,

-NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; and R8 is hydrogen and R is hydrogen, C1-C4
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alkyl, or C1-C4 haloalkyl.

[0196] In a further aspect, R! is methyl and each of R® and R4 is hydrogen then each of R%2,
R3 R3¢ and R™ is independently hydrogen, fluorine, -NH5, -OH, C1-C4 alkyl, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy3. In a still further aspect, R' is methyl,
each of R® and R4 is hydrogen, and each of R®8, R?, R%¢ and R is independently hydrogen,
_NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or

Cy3. In yet a further aspect, R is methyl, each of R and R? is hydrogen, and R is fluorine.

[0197] In one aspect, nis 0, 1, or 2. In a further aspect, nis 0 or 1. In a still further aspect, n is
1 or 2. In yet a further aspect, nis 0. In an even further aspect, nis 1. In a still further aspect, n
is 2.

[0198] In a further aspect, qis 0 or 1. In a still further aspect, q is 0. In yet a further aspect, q is
1.

[0199] In one aspect, pis 0, 1, 2, 3, or 4. In a further aspect, pis 1, 2, 3, or 4. In a further
aspect, pis 0 or 1. In a still further aspect, p is 0. In yet a further aspect, pis 1.

[0200] In a further aspect, each of p and q is independently 0 or 1. In a still further aspect, p is
0 and qis 1. In yet a further aspect, p is 1 and g is 0. In an even further aspect, pis 0 or 1 and
qis 0. In a still further aspect, qis 0 or 1 and p is 0. In yet a further aspect, pis 0 or 1 and q is
1. In an even further aspect, qis 0 or 1 and p is 1. In a still further aspect, each of p and q is 0.
In yet a further aspect, each of pand qis 1.

a. A GROUPS

[0201] In one aspect, A is O, NR® or CHR®®. In a further aspect, Ais O or NR®2. In a stil
further aspect, Ais O or CHR®P. In yet a further aspect, Ais NR%@ or CHRE. In an even further

aspect, Ais O. In a still further aspect, A is NR %2, In yet a further aspect, A is CHR®?. In an
even further aspect, A is NH. In a still further aspect, A is CHa.

b. R1 GROUPS

[0202] In one aspect, R! is -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
hydroxyalkyl, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -
(C1-C4 alkyl)CO5H, or Cy'.
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[0203] In one aspect, each of R and R® are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl substituted with 0, 1, 2, or
3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-
C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a further aspect, each of R’

and R3 are covalently bonded together and, together with the intermediate atoms, comprise a
5- to 7-membered heterocycloalkyl substituted with 0, 1, or 2 groups independently selected
from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and

(C1-C4)(C1-C4) dialkylamino. In a still further aspect, each of R! and R3 are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH>», -OH, C1-C4 alkyl,

C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a
further aspect, each of R' and R3 are covalently bonded together and, together with the

intermediate atoms, comprise a 5- to 7-membered heterocycloalkyl monosubstituted with a
group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, each of R! and R3
are covalently bonded together and, together with the intermediate atoms, comprise an
unsubstituted 5- to 7-membered heterocycloalkyl.

[0204] In one aspect, R! is -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy.

[0205] In one aspect, R! is -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy.

[0206] In a further aspect, R is -NH,, -OH, methyl, ethyl, n-propyl, i-propyl, -CHoF, -CHoCl,
CHoCH,F, -CHoCHLCI, -CHCHoCHLF, -CH2CHLCHLCI, -CH(CH3)CHLF, - CH(CH3)CHLCI,
OCHj3, -OCHCH3, -OCH,CH5CH3, -OCH(CH3)CH3, -CH,0H, - CH,CH,0H, -CH,CH;CHL0H,
CH(CH3)CH,0OH, -NHCH3, -NHCH2CH3, - NHCH,CHCH3z, -NHCH(CH3)CH3, -N(CHs)o,
N(CH2CH3)s, -N(CH2CH2CH3)o, -  N(CH(CH3z)CH3)2, -N(CHg3)(CH2CH3), -CHOCHs3,

CHoCH,OCH3, -CHyCH,CH,OCH3, - CHoCOLH, -CHoCH,CO4H, -CH,CHLCH,COLH, or Cy'. I

a still further aspect, R is - NH,, -OH, methyl, ethyl, -CHF, -CH5Cl, -CH2CH5F, -CHoCH,CI,
OCHsj, -OCH»CH3, - CHOH, -CH2CH>0OH, -NHCH3, -NHCHoCH3, -N(CH3)2, -N(CH2CH3)o,

N(CH3)(CH2CHz), -CH,OCH3, -CH2CH,OCHa,-CHoCOLH, -CHoCHLCOZH, or Cy'. In yet a
further aspect, R' is -NH,, -OH, methyl, -CH,F, -CH,Cl, -OCH3, -CH,0H, -NHCH3, - N(CH3)s, -
CH,0CH3,-CH,CO5H, or Cy'.

[0207] In a further aspect, R is -NH5, -OH, methyl, ethyl, n-propyl, i-propyl, -CHoF, -CH4CI,
CH5CHy,F, -CH,CH,CI, -CH,CH>CH5F, -CH>,CHoCH5CI, -CH(CH3)CHoF, - CH(CH3)CHLCI,
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OCHsj, -OCH5CH3, -OCH>CH,CH3, -OCH(CH3)CH3, -NHCH3, - NHCH2CH3, -NHCH,CH,CH3, -
NHCH(CH3)CHs, -N(CHg)2, -N(CH2CHg)z, - N(CH2CHCHz)z, -N(CH(CH3)CHz)z, -N(CHjg)
(CHoCHa), or Cy'. In a still further aspect, R' is -NH5, -OH, methyl, ethyl, -CH5F, -CHxCI,
CH2CHaF, -CHoCHLCI, -OCH3, - OCH2CH3, -NHCH3, -NHCH2CHs3, -N(CH3)5, -N(CH>CH3)o,

N(CH3)(CH»CHs), or Cy'. In yet a further aspect, R' is -NH5, -OH, methyl, -CH5F, -CH,ClI,

OCHg, -NHCHgz, - N(CHg),, or Cy'.

[0208] In a further aspect, R' is -OH, methyl, ethyl, n-propyl, i-propyl, -CH5F, - CH,CI, -
CHoCH,F, -CHoCHLCI, -CHCHoCHLF, -CH2CHLCHLCI, -CH(CH3)CHLF, - CH(CH3)CHLCI,
OCHjs, -OCH,CH3, -OCH2CH,CH3, -OCH(CH3)CH3, -NHCH3, - NHCH,CH3, -NHCH,CH,CHa,
NHCH(CH3)CH3, -N(CHg3)2, -N(CH2CH3)z, - N(CH2CH2CHg3)o, -N(CH(CH3)CH3)2, -N(CHaj)

(CH,CHa), or Cy'. In a still further aspect, R is -OH, methyl, ethyl, -CH5F, -CH5Cl, -CH>CHF, -
CHoCH.CI, -OCHj, -OCH>CH3, - NHCHj3, -NHCH>CH3, -N(CH3)s, -N(CH2CH3)s, -N(CHaj)

(CH5CH3), or Cy1. In yet a further aspect, R'is -OH, methyl, -CH5F, -CH,CI, -OCH3, -NHCH3, -
N(CHs)o, or Cy'.

[0209] In a further aspect, R' is C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino,
or (C1-C4)(C1-C4) dialkylamino, or Cy'. In a still further aspect, R is methyl, ethyl, n-propyl, i-
propyl, -CHxF, -CH,CI, -CHCH3F, -CH2CHoCI, -CH2CHCHoF, - CHCHLCHLCI, -CH(CH3)CHAF,
-CH(CH3)CHoCI, -OCHg3, -OCH,CH3, -OCH,CH,CH3, - OCH(CH3)CH3, -NHCH3, -NHCH,CHa, -
NHCH,CH,CH3z, -NHCH(CH3)CHs, -N(CH3)2, - N(CH2CH3);, -N(CHCHyCH3),, -

N(CH(CH3)CHs)», -N(CH3)(CH>CHa), or Cy'. In yet a further aspect, R is methyl, ethyl, -CH,F,
-CHoCI, -CHyCHoF, -CH>CHLCI, -OCHj, - OCHoCH3, -NHCH3, -NHCH>CH3, -N(CH3),, -

N(CH5CHa3)5, -N(CH3)(CH,CHa), or Cy'. In an even further aspect, R! is methyl, -CH,F, -CH,CI,
-OCHs, -NHCHa, -N(CH3)5, or Cy.

[0210] In a further aspect, R is -NH5, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-

C4)(C1-C4) dialkylamino, or Cy'. In a still further aspect, R! is -NH,, - OH, methyl, ethyl, n-
propyl, i-propyl, -OCHs3, -OCH>CH3, -OCH>CH5>CH3, - OCH(CH3)CH3, -NHCH3, -NHCH,>CH3, -
NHCH;CH2CH3,  -NHCH(CH3)CH3,  -N(CHaz)z, - N(CH2CH3)p,  -N(CH2CHCHa)o, -

N(CH(CHs3)CHs), -N(CHa)(CH,CHa), or Cy'. In a still further aspect, R is -NH5, -OH, methyl,
ethyl, -OCH3, -OCH>CH3, -NHCH3, -NHCH5>CH3, -N(CH3)5, -N(CH>CH3)», -N(CH3)(CH,CH3), or

Cy'. In yet a further aspect, R is -NH», - OH, methyl, -OCHs, -NHCHs3, -N(CH3)5, or Cy'.

[0211] In a further aspect, R! is -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)
(C1-C4) dialkylamino, or Cy'. In a still further aspect, R is -OH, methyl, ethyl, n-propyl, i-
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propyl, -OCHj, -OCH2CHj, -OCH>CH2CH3, -OCH(CH3)CHa, -NHCH3, - NHCH2CHa,
NHCH2CH,CH3,  -NHCH(CH3)CHs, -N(CHg3)2, -N(CH2CH3)2, -  N(CH2CH2CHz)p, -

N(CH(CHs3)CHs)», -N(CH3)(CH>CHs), or Cy'. In a still further aspect, R! is -OH, methyl, ethyl, -
OCHjs, -OCH,CH3, -NHCH3, -NHCH,CHa, -N(CH3)5, - N(CH2CHa),, -N(CH3)(CH,CHa), or Cy'.
In yet a further aspect, R is -OH, methyl, -OCHs, -NHCHa, -N(CHs)5, or Cy'.

[0212] In a further aspect, R is -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, or Cy'. In a still further
aspect, R is -NH5, -OH, methyl, ethyl, n-propyl, i-propyl, -OCHs, -OCH>CHsz, -OCH>CH>CHa, -
OCH(CH3)CH3, or Cy1. In a still further aspect, R' is -NH5, -OH, methyl, ethyl, -OCH,, -
OCH,CHj3, or Cy'. In yet a further aspect, R is -NH», -OH, methyl, -OCHs, or Cy'.

[0213] In a further aspect, R is -OH, C1-C4 alkyl, C1-C4 alkoxy, or Cy'. . In a still further
aspect, R is -OH, methyl, ethyl, n-propyl, i-propyl, -OCH3, -OCH,CH3, - OCH,CH5CHs, -
OCH(CH3)CHs, or Cy'. In a still further aspect, R is -OH, methyl, ethyl, - OCHs, -OCH»CHa, or
Cy'. In yet a further aspect, R is -OH, methyl, -OCHs, or Cy'.

[0214] In a further aspect, R' is C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy. In a still further
aspect, R! is methyl, ethyl, n-propyl, i-propyl, -CHoF, -CHoCl, -CH5CH5F, - CH5CH,CI,
CH,CH,CH,F, -CH,CH,CHLCI, -CH(CH3)CHoF, -CH(CH3)CHLCIl, -OCHj;, - OCH,CHj,

OCH,CH5CHa, or -OCH(CH3)CHa. In yet a further aspect, R' is methyl, ethyl, -CH5F, -CHCl,

CH,CH,F, -CH5CH,CI, -OCHa, or -OCH,CHa. In yet a further aspect, R is methyl, -CHJF,
CH.CI, or -OCHa.

n a further aspect, is Cy'.
[0215] In a furth t, R1is Cy'

[0216] In a further aspect, R is C1-C4 haloalkyl. In a still further aspect, R is-CH5F, -CH,CI, -
CH5CHaF, -CH2CH4CI, -CHCHoCHoF, -CHoCHoCHLCI, -CH(CH3)CHoF, or -CH(CH3)CHLCI. In
yet a further aspect, R' is -CH4F, -CH,Cl, -CH,CHJF, or - CH,CHLCI. In yet a further aspect, R?
is -CHxF or -CH,CI.

[0217] In a further aspect, R' is C1-C4 alkyl. In a still further aspect, R is methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, s-butyl, or -butyl. In yet a further aspect, R! is methyl, ethyl, n-
propyl, or i-propyl. In an even further aspect, R' is methyl or ethyl. In a still further aspect, R' is

ethyl. In yet a further aspect, R! is methyl.
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[0218] In a further aspect, each of R! and R® are covalently bonded together and, together
with the intermediate atoms, comprise a 5- to 6-membered heterocycloalkyl substituted with 0O,
1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, R! and R3 are covalently bonded together and, together with the intermediate atoms,
comprise a 5- to 6-membered heterocycloalkyl substituted with 0, 1, or 2 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, R! and R3 are covalently
bonded together and, together with the intermediate atoms, comprise a 5- to 6-membered
heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH5, -OH, C1-C4 alkyl,

C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an

even further aspect, R! and R® are covalently bonded together and, together with the
intermediate atoms, comprise a 5- to 6-membered heterocycloalkyl monosubstituted with a
group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R' and R® are covalently
bonded together and, together with the intermediate atoms, comprise an unsubstituted 5- to 6-
membered heterocycloalkyl.

[0219] In a further aspect, each of R! and R® are covalently bonded together and, together
with the intermediate atoms, comprise a 5-membered heterocycloalkyl substituted with 0, 1, 2,
or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect,

each of R' and R3 are covalently bonded together and, together with the intermediate atoms,
comprise a 6-membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, each of R! and R3 are
covalently bonded together and, together with the intermediate atoms, comprise a 7-
membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino.

c. R2 GROUPS

[0220] In one aspect, R? is hydrogen or C1-C4 alkyl, or wherein each of R! and R? are
covalently bonded together and, together with the intermediate atoms, comprise a 3- to 6-
membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)

(C1-C4) dialkylamino.
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[0221] In a further aspect, R? is hydrogen or C1-C4 alkyl. In a still further aspect, R? is
hydrogen.

[0222] In a further aspect, R? is hydrogen, methyl, ethyl, isopropyl, n-propyl, isobutyl, n-butyl,
s-butyl, or t-butyl. In a still further aspect, R? is hydrogen, methyl, ethyl, isopropyl, or n-propyl.
In yet a further aspect, R? is hydrogen, methyl, or ethyl. In an even further aspect, R? is

hydrogen or methyl. In a still further aspect, R? is hydrogen or ethyl.

[0223] In a further aspect, R? is methyl, ethyl, isopropyl, n-propyl, isobutyl, n-butyl, s-butyl, or t-
butyl. In a still further aspect, R? is methyl, ethyl, isopropyl, or n-propyl. In yet a further aspect,

R2 is methyl, or ethyl. In an even further aspect, RZ is methyl. In a still further aspect, R? is
ethyl.

[0224] In a further aspect, each of R! and R? are covalently bonded together and, together
with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0O,
1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, each of R! and R? are covalently bonded together and, together with the intermediate
atoms, comprise a 3- to 6-membered heterocycloalkyl substituted with 0, 1, or 2 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, each of R and R? are
covalently bonded together and, together with the intermediate atoms, comprise a 3- to 6-
membered heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH5, -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino.

In an even further aspect, each of R! and R? are covalently bonded together and, together with
the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl monosubstituted with a
group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino. In a still further aspect, each of R' and R? are
covalently bonded together and, together with the intermediate atoms, comprise an
unsubstituted 3- to 6-membered heterocycloalkyl.

[0225] In a further aspect, each of R! and R? are covalently bonded together and, together
with the intermediate atoms, comprise a 3- to 5-membered heterocycloalkyl substituted with 0O,
1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, each of R! and R? are covalently bonded together and, together with the intermediate
atoms, comprise a 3- to 4-membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, each of R' and R? are
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covalently bonded together and, together with the intermediate atoms, comprise a 6-
membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)

(C1-C4) dialkylamino. In an even further aspect, each of R! and R? are covalently bonded
together and, together with the intermediate atoms, comprise a 5-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino. In a still

further aspect, each of R' and R? are covalently bonded together and, together with the
intermediate atoms, comprise a 4-membered heterocycloalkyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, each of R! and

R2 are covalently bonded together and, together with the intermediate atoms, comprise a 3-
membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)

(C1-C4) dialkylamino.

d. R3 GROUPS

[0226] In one aspect, R3 is hydrogen or C1-C4 alkyl. In a further aspect, R® is hydrogen.

[0227] In a further aspect, R® is hydrogen, methyl, ethyl, isopropyl, n-propyl, isobutyl, n-butyl,
s-butyl, or t-butyl. In a still further aspect, R3 is hydrogen, methyl, ethyl, isopropyl, or n-propyl.
In yet a further aspect, R3 is hydrogen, methyl, or ethyl. In an even further aspect, R3 is

hydrogen or methyl. In a still further aspect, R3 is hydrogen or ethyl.

[0228] In a further aspect, R3 is methyl, ethyl, isopropyl, n-propyl, isobutyl, n-butyl, s-butyl, or t-
butyl. In a still further aspect, R3 is methyl, ethyl, isopropyl, or n-propyl. In yet a further aspect,

R3 is methyl, or ethyl. In an even further aspect, R3 is methyl. In a still further aspect, R3 is
ethyl.

e. R* GROUPS

[0229] In one aspect, R4 is hydrogen, halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or CyZ. In a further aspect, R* is hydrogen.

[0230] In a further aspect, R is -F, -Cl, -NH,, -OH, methyl, ethyl, n-propyl, i-propyl, -CHF, -
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CH.Cl, -CHaCHoF, -CHyCH,Cl, -CH,CH,CHoF, -CH,CHoCH,Cl, - CH(CH3)CHoF, -
CH(CH3)CH,Cl, -OCH3, -OCH,CHg, -OCH,CH,CH3, -OCH(CH3)CHs, - NHCH3, -NHCH,CHs, -
NHCH,CHCH3,  -NHCH(CH3)CHs,  -N(CHa3)s,  -N(CHaCHg)y, - N(CH2CHpCHa)y, -

N(CH(CH3)CHs)5, -N(CH3)(CH,CHs), or Cy2. In a still further aspect, R* is -F, -CI, -NH5, -OH,
methyl, ethyl, -CHoF, -CH,Cl, -CH,CHoF, -CH,CH,Cl, -OCHs, -OCH,CHjs, -NHCHj, -

NHCH5CHa, -N(CHa)2, -N(CHCHa)s, -N(CH3)(CH2CHa), or Cy2. In yet a further aspect, R4 is -
F, -Cl, -NH>, -OH, methyl, -CH5F, -CH5CI, -OCHa, - NHCH3, -N(CHs)5, or Cy2.

[0231] In a further aspect, R4 is C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino,

or (C1-C4)(C1-C4) dialkylamino, or Cy2. In a still further aspect, R% is methyl, ethyl, n-propyl, i-
propyl, -CHxF, -CH,CI, -CH,CH,F, -CH,CH5CI, -CH,CHLCH,F, - CHL,CH,CHLCI, -CH(CH3)CHSF,
-CH(CH3)CHCI, -OCHj3, -OCH,CH3, -OCH,CH>CH3, - OCH(CH3)CHg, -NHCH3, -NHCH>CH3, -
NHCH>CH,CH3z, -NHCH(CH3)CHj, -N(CH3)s, - N(CH>CH3);, -N(CH,CH5CH3),, -

N(CH(CH3)CHs)», -N(CH3)(CH>CHa), or Cy2. In yet a further aspect, R* is methyl, ethyl, -CH,F,
-CHoCI, -CHyCHoF, -CH>CHLCI, -OCHj, - OCHoCH3, -NHCH3, -NHCH>CH3, -N(CH3),, -

N(CH2CHa)5, -N(CH43)(CH,CHa), or Cy2. In an even further aspect, R is methyl, -CH5F, -CH,Cl,
-OCHa, -NHCH3, -N(CH3)5, or Cy2.

[0232] In a further aspect, R4 is -F, -ClI, -NH5, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2. In a still further aspect, R? is -F, -Cl, -NHo, -
OH, methyl, ethyl, n-propyl, i-propyl, -OCH3, -OCHCH3, -OCH>CHoCH3, - OCH(CH3)CHs,
NHCH3, NHCH>CH3, NHCHoCHo,CH3, NHCH(CH3)CHa, N(CH3)s, - N(CHoCHgz)p, -

N(CH,CH,CHa)a, -N(CH(CH3)CHs),, -N(CH3)(CH5CHa), or Cy2. In a still further aspect, R* is -F,
-Cl, -NH, -OH, methyl, ethyl, -OCHs, -OCH,CHs, -NHCHs, - NHCH,CHs, -N(CHas)s, -

N(CH»CHa)5, -N(CH3)(CH,CHa3), or Cy2. In yet a further aspect, R4 is -F, -Cl, -NH,, -OH,
methyl, -OCH3, -NHCHa, -N(CHs)», or Cy2.

[0233] In a further aspect, R4is -F, -Cl, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, or Cy2. In a still
further aspect, R4 is -F, -Cl, -NHs, -OH, methyl, ethyl, n-propyl, i-propyl, - OCHs, -OCH>CHs, -
OCH;CH5CH3, -OCH(CH3)CH3, or Cy2. In a still further aspect, R4is -F, -ClI, -NH5, -OH, methyl,
ethyl, -OCHs, -OCH>CHs, or Cy2. In yet a further aspect, R* is -F, -Cl, -NH,, -OH, methyl, -
OCHa, or Cy2.

[0234] In a further aspect, R* is C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy. In a still further
aspect, R4 is methyl, ethyl, n-propyl, i-propyl, -CH5F, -CH5CI, -CH,CHoF, - CH,CHCI -
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CH,CH,CH,F, -CH,CH,CHLCI, -CH(CH3)CHoF, -CH(CH3)CHLCIl, -OCH3, - OCH,CHj3, -
OCH,CH5CHa, or -OCH(CH3)CHa. In yet a further aspect, R4 is methyl, ethyl, -CH5F, -CH,CI, -

CHoCH,F, -CH5CH,CI, -OCHa, or -OCH5CHa. In yet a further aspect, R* is methyl, -CH,F, -
CHJCI, or -OCHs.

[0235] In a further aspect, R*is Cy2.

[0236] In a further aspect, R* is C1-C4 haloalkyl. In a still further aspect, R is - CH,F, -CH,Cl,
-CH5CHsF, -CHoCH4CI, -CH2CHCHaF, -CHoCHCHLCI, -CH(CH3)CH4F, or -CH(CH3)CHLCI. In
yet a further aspect, R4 is -CH4F, -CH,Cl, -CH,CHJF, or - CH,CHLCI. In yet a further aspect, R*
is -CHxF or -CH,CI.

[0237] In a further aspect, R* is C1-C4 alkyl. In a still further aspect, R* is methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, s-butyl, or t-butyl. In yet a further aspect, R* is methyl, ethyl, n-
propyl, or i-propyl. In an even further aspect, R* is methyl or ethyl. In a still further aspect, R* is

ethyl. In yet a further aspect, R4 is methyl.

f. R5A RSB, RSC AND R5P GROUPS

[0238] In one aspect, each of R, R%®, R3¢ and R is independently hydrogen, halogen, -
NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, -COo(C1-C4 alkyl), -COzH, ~-COoNHa, - NHC(O)Cy3,
-NHC(0)(C1-C4 alkyl), or Cy3,

[0239] In one aspect, each of R% R%P R3¢ and R34 is independently hydrogen, halogen, -
NHs,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-

C4) dialkylamino, -CO(C1-C4 alkyl), -CO5H, -CO5NHs, - NHC(O)Cy?, -NHC(O)(C1-C4 alkyl),
or Cy3. In a further aspect, at least one of R%8, R, R, and R is not hydrogen. In a still

further aspect, one of R%, R R3¢ and R is hydrogen. In yet a further aspect, two of R

R R3¢ and R is hydrogen. In an even further aspect, three of R%8, R%P, R3¢ and R are
hydrogen.

[0240] In one aspect, each of R%8 R and R is independently hydrogen, halogen, - NHo, -
CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, -CO,(C1-C4 alkyl), -CO5H, -CO5NH,, -NHC(O)Cy3, - NHC(0)(C1-C4 alkyl), or
Cy3; and R>C is hydrogen, halogen, -CN, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4



DK/EP 3551188 T3

alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, - CO5(C1-C4 alkyl), -COoH, -CO5NH>,
-NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or aryl substituted with 0, 1, 2, or 3 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, and (C1-C4)(C1-C4) dialkylamino.

[0241] In a further aspect, each of R3 R%P, R%¢ and R4 is independently hydrogen, - F, -Cl, -
NHa, -CN, -OH, methyl, ethyl. n-propyl, i-propyl, -CHoF, ~CHyCl. -CH2CHaoF, - CHaCHaCI,
CHoCHoCHsF, -CHCHoCHSCI, -CH(CH3)CHoF, -CH(CH3)CHoCI, -OCHs, - OCH5CHj3,
OCHoCH,CHs, -OCH(CH3)CHs, -OCF3, ~-OCHoCFs, -OCH,CHoCFs, - OCH(CH3)CF3, -NHCHa, -
NHCH5CH3, -NHCH>CH>CH3, -NHCH(CH3)CH3, -N(CHa3)2, - N(CH2CHa3)5, -N(CH2CHLCHa3), -
N(CH(CH3)CHa)2, -N(CH3)(CH,CH3), -COoCHjz, - CO2CHoCHs, -CO,CH,CHoCHa, -

CO.CH(CHg)p, -COoH, -COoNHp, -NHC(O)Cy3, - NHC(O)CHz, -NHC(O)CHoCHaj, -
NHC(O)CH2CHoCHa, -NHC(O)CH(CHa)s, or Cy3. In a still further aspect, each of R%, R, R3¢
and R% is independently hydrogen, -F, -Cl, -NH5, - CN, -OH, methyl, ethyl, -CH5F, -CH5CI, -
CH,CHoF, -CHoCHoCI, -OCH3, -OCH,CHa, - OCF3, -OCH,CF3, -NHCH3, -NHCHoCHa, -
N(CHag), -N(CH5CHag)s, -N(CH3)(CH,CHs), - CO5CHj, -CO,CH,CH3, -CO,H, -CO5NH,, -
NHC(O)Cy?, -NHC(O)CHs, - NHC(O)CH,CHa, or Cy3. In yet a further aspect, each of R%3, R,
R3¢, and R is independently hydrogen, -F, -Cl, -NH,, -CN, -OH, methyl, -CH5F, -CH,CI, -

OCHs, - OCF3, -NHCH3, -N(CHa)5, -CO5CH3, -CO5H, -CO5NH,, -NHC(O)Cy?3, -NHC(O)CHs, or
Cy3.

[0242] In a further aspect, each of R%3 R R5¢ and R is independently hydrogen, - F, -Cl, -
NH», -CN, -OH, methyl, ethyl, n-propyl, i-propyl, -CH5F, -CH>CI, -CH>CH»yF, - CH>CH,CI,
CHoCHoCH5F, -CHoCHoCHSCI, -CH(CH3)CHoF, -CH(CH3)CHLCI, -OCH3, - OCHSCH3, -
OCH5CH>CH3, -OCH(CH3)CH3, -NHCH3, -NHCH>CH3, -NHCH>CH-CH3, - NHCH(CH3)CHa, -
N(CH3)2, -N(CH>CH3)2, -N(CH>CH>CH3)5, -N(CH(CH3)CH3)5, - N(CH3)(CH>CH3), -CO-CHa3, -

CO,CH,CHs, -CO,CH,CH,CHa, -CO,CH(CHs),, -COoH, - CO,NH,, -NHC(O)Cy3, -NHC(O)CHs,

-NHC(O)CH2CHa3, -NHC(O)CH,CHoCHa, - NHC(O)CH(CHa)a, or Cy3. In a still further aspect,
each of R% R R3¢ and R is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl,
ethyl, -CHoF, -CHoCl, - CHoCHoF, -CHoCHoCI, -OCH3, -OCHoCHs, -NHCH3, -NHCH,CHs, -
N(CHs)s, - N(CH2CHa)s, -N(CH3)(CHoCHs), -CO5CHa, -COCHoCHs, -COoH, -COoNHo, -
NHC(0)Cy?3, -NHC(O)CHs, -NHC(O)CH,CH3, or Cy3. In yet a further aspect, each of R%3 R,
R3¢, and R is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, -CH5F, - CH,CI, -
OCHs, -NHCHs, -N(CHg)», -CO2CHs, -CO5H, -CO2NH,, -NHC(O)Cy3, - NHC(O)CHa, or Cy3.

[0243] In a further aspect, each of R%8 R%P R and R is independently hydrogen, C1-C4
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alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino, -
CO4(C1-C4 alkyl), -CO5H, -COoNH5, -NHC(O)Cy?®, -NHC(O)(C1-C4 alkyl), or Cy3. In a still
further aspect, each of R%, R% R3¢ and R is independently hydrogen, methyl, ethyl, n-
propyl, i-propyl, -CHsF, -CH5CI, -CH,CH5F, -CH>CHSCI, - CHoCH>CHoF, -CHCHoCHLCI, -
CH(CH3)CHoF, -CH(CH3)CH.CI, -OCHs, -OCH,CHs, - OCH,CHoCHs, -OCH(CH3)CHs, -NHCH;,
-NHCH>CH3, -NHCH,CH>CH3, - NHCH(CH3)CHs, -N(CH3)2, -N(CH>CH3)5, -N(CH2CHoCHa3)5, -
N(CH(CH3)CH3)s, - N(CH3)(CHxCH3), -CO,CH3, -CO5CHoCH3, -CO2CHoCHoCH3, -
CO,CH(CH3);, -CO,H, - CO,NHp, -NHC(O)Cy3, -NHC(O)CHs, -NHC(O)CH,CHg, -
NHC(O)CH,CH,CH3, - NHC(O)CH(CHg),, or Cy3. In yet a further aspect, each of R%3, R, R3¢,
and R is independently hydrogen, methyl, ethyl, -CHoF, -CH5CI, -CH>CHF, -CH>CH,CI, -
OCHsz, - OCH,CH3, -NHCH3, -NHCH5CH3, -N(CH3)p, -N(CH2CHa3)3, -N(CH3)(CH>CH3), -
CO,CHs, -CO,CH,CHs, -COoH, -CO,NH,, -NHC(O)Cy3, -NHC(O)CHs, - NHC(O)CH,CHs, or
Cy2. In an even further aspect, each of R%, R, R and R is independently hydrogen,
methyl, -CH,F, -CH,CI, -OCHs, -NHCH3, -N(CHs)5, -CO,CHg, - CO5H, -CO,NH,, -NHC(O)Cys3, -
NHC(O)CHs, or Cy3.

[0244] In a further aspect, each of R3 RP, R%¢ and R4 is independently hydrogen, - F, -Cl, -
NHa, -CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -

COL(C1-C4 alkyl), -CO,H, -CO,NH,, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or Cy3. In a stil
further aspect, each of R%8 R, R¢ and R is independently hydrogen, -F, -Cl, -NH>, -CN, -
OH, methyl, ethyl, n-propyl, i-propyl, -OCHs, ~-OCH,CHs, -OCH,CHoCHa, -OCH(CHs)CH,
NHCH3, -NHCH>CHs3, -NHCHo,CHoCHiz, - NHCH(CH3)CHjz, -N(CHs3)s, -N(CH5CHaj)o,
N(CH2CH2CH3)2, -N(CH(CH3)CHa3)3, - N(CH3)(CH2CH3), -CO5CH3, -CO>CH5CHj,

CO,CH,CH,CHs, -CO,CH(CHs)a, -COH, - CO,NHy  -NHC(O)Cy®, -NHC(O)CHs,
NHC(O)CH,CHs, -NHC(O)CH,CH,CHs, - NHC(O)CH(CHa),, or Cy3. In a still further aspect,

each of R% R R3¢ and R is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl,
ethyl, -OCHs, -OCH2CHs, - NHCH3, -NHCHoCHa3, -N(CHa)2, -N(CH2CHa), -N(CH3)(CHoCHa), -
CO4CHs, - COCH5CHa, -CO5H, -CO5NH,, -NHC(O)Cy?, -NHC(O)CHs, -NHC(O)CH,CHa, or
Cy3. In yet a further aspect, each of R%3, R%P, R¢ and R is independently hydrogen, -F, -Cl, -
NH,, -CN, -OH, methyl, -OCHs, -NHCH3, -N(CH3)5, -CO5CHs, -CO2H, -CO5NH,, - NHC(O)Cy?,
-NHC(O)CHs, or Cy?3.

[0245] In a further aspect, each of R%3 R R5¢ and R is independently hydrogen, - F, -Cl, -
NHo, -CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, -COx(C1-C4 alkyl), -CO,H, - CO,NH,, -NHC(O)Cy?,
-NHC(O)(C1-C4 alkyl), or Cy®. In a still further aspect, each of R, R R3 and R is
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independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, ethyl, n-propyl, i~propyl, -OCHs, -
OCH,CH3, -OCH,CHoCH3, -OCH(CH3)CH3, -CO,CH3, - CO,CHyCH3, -CO,CH,CHLCHg, -
COoCH(CHa)p, -COoH, -COoNHp, -NHC(O)Cy®, - NHC(O)CHz, -NHC(O)CHoCHs, -
NHC(O)CH2CHoCHa, -NHC(O)CH(CHa)s, or Cy3. In a still further aspect, each of R%, R, R3¢
and R is independently hydrogen, -F, -Cl, -NH5, - CN, -OH, methyl, ethyl, -OCH3, -OCH>CHa,
-CO2CH3, -CO5CH,CHs, -COH, -CO,NH,, -NHC(O)Cy3, -NHC(O)CH3, -NHC(O)CHoCH3, or
Cy®. In yet a further aspect, each of R%8, R R5¢, and R is independently hydrogen, -F, -Cl, -
NHo, -CN, -OH, methyl, -OCHs, - COoCHgz, -CO5H, -CO5NH,, -NHC(O)Cy3, -NHC(O)CHs, or
Cy3. In a still further aspect, each of R%8, R, R and R4 is independently hydrogen, -NH, -
OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy>.

[0246] In a further aspect, each of R%8 R%P R and R is independently hydrogen, C1-C4

alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy. In a still further aspect, each of R%8, R R3¢ and R>d
is independently hydrogen, methyl, ethyl, n-propyl, i-propyl, -CHsF, -CHoCI, - CH,CHJF, -
CHoCHoCl, -CHoCHoCHoF, -CHoCHoCHoCI, -CH(CHa)CHoF, - CH(CH3)CHoCI, -OCHa, -

OCH,CHj3, -OCH,CH5CHa, or -OCH(CH3)CHa. In yet a further aspect, each of R%3 R0 R3¢,
and R is independently hydrogen, methyl, ethyl, -CH5F, - CH5CI, -CHoCH5F, -CH>CH,CI, -

OCHs, or -OCH5CHa. In yet a further aspect, each of R%, R, R5¢ and R is independently
hydrogen, methyl, -CH5F, -CH>CI, or -OCHa.

[0247] In a further aspect, each of R%3 R, R3¢ and R is independently hydrogen or Cy3.

[0248] In a further aspect, each of R% R%P R3¢ and R is independently hydrogen, -
COL(C1-C4 alkyl), -CO5H, -CO,NHo, -NHC(O)Cy?, or -NHC(O)(C 1-C4 alkyl). In a still further
aspect, each of R%8, R R3¢ and R¥ is independently hydrogen, -CO,CHa, - CO2CH>CHa, -

CO,CH,CH,oCH3,  -CO,CH(CHg)s,  -COoH, -COoNH,,  -NHC(O)Cy3, - NHC(O)CHs, -
NHC(O)CH5CH3, -NHC(O)CHCH,CH3, or -NHC(O)CH(CHa3)5. In yet a further aspect, each of

R%8 R5b R3¢ and R% is independently hydrogen, -CO5CHa, - CO2CHoCH3, -CO5H, -CO5NHs,
-NHC(O)Cy?3, -NHC(O)CHs, or -NHC(O)CH,CHs. In an even further aspect, each of R, R,

R3¢, and R is independently hydrogen, -CO,CHs, - CO5H, -CO5NH5, -NHC(O)Cy?, or -
NHC(O)CHa.

[0249] In a further aspect, each of R%8, R, R%¢ and R34 is independently hydrogen or C1-C4

haloalkyl. In a still further aspect, each of R%8 R3P R3¢ and R is independently hydrogen, -
CHJF, -CHLCI, -CHCH5F, -CH>CHLCI, -CH>CHoCHoF, -CHCHL,CHLCI, - CH(CHZ)CHLF, or -
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CH(CH3)CH,CL. In yet a further aspect, each of R, R R and R is independently
hydrogen, -CH5F, -CHCI, -CH,CH,F, or -CHoCH,CI. In yet a further aspect, each of R%8 R,
R3¢, and R is independently hydrogen, -CHF or -CH»Cl.

[0250] In a further aspect, each of R% | R R3¢ and R is independently hydrogen or C1-C4
alkyl. In a still further aspect, each of R%@ | R% R and R is independently hydrogen,
methyl, ethyl, n-propyl, i-propyl, n-butyl, ~butyl, s-butyl, or {-butyl. In yet a further aspect, each
of R% R R3¢ and R%d s independently hydrogen, methyl, ethyl, n-propyl, or i-propyl. In an
even further aspect, each of R%3, R R3¢ and R is independently hydrogen, methyl or ethyl.
In a still further aspect, each of R% | R% R3¢ and R is independently hydrogen or ethyl. In

yet a further aspect, each of R%2 | R%P, R3¢ and R4 is independently hydrogen or methyl.

[0251] In a further aspect, each of R | R%?, R and R4 is independently hydrogen, halogen,
‘NHo,, -CN, -OH, C1-C4 alkyl C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4)

dialkylamino. In a further aspect, each of R%@ | R%P, R¢, and R is independently hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4)

dialkylamino. In a further aspect, each of R%@ | R%, R3¢, and R34 is independently hydrogen, -F,
-Cl, -NH5, -CN, -OH, methyl, ethyl, n-propyl, i-propyl, -CH»xF, -CH2CI, - CH>CHxF, -CH>CHLCI, -
CHoCHoCH5F, -CHoCHSCHSCI, -CH(CH3)CHoF, - CH(CH3)CH5CI, -OCHj3, -OCHoCH3, -
OCH5CH>CH3, -OCH(CH3)CH3, -NHCH3, - NHCH>CH3, -NHCH>CH>CH3, -NHCH(CH3)CHa, -
N(CH3)2, -N(CH>CH3)2, - N(CH2CH5CHa3)5, -N(CH(CH3)CHa3)2, or -N(CH3)(CH2CHa3). In a still
further aspect, each of R%8 R, R¢ and R is independently hydrogen, -F, -Cl, -NH>, -CN, -
OH, methyl, ethyl, - CHoF, ~CHuCl, -CHoCHoF, ~CHoCH,Cl, -OCHs, -OCH5CHs, -NHCHs, -
NHCH5CHa3, - N(CH3)2, -N(CH>CHa3)5, or -N(CH3)(CH>CH3). In yet a further aspect, each of
R% R R3¢ and R is independently hydrogen, -F, -Cl, -NH,, -CN, -OH, methyl, -CH,F, -
CH,CI, - OCHg, -NHCHa, or -N(CHa),.

[0252] In a further aspect, each of R, R3P and R is independently hydrogen, -F, - Cl, -NHo,
-CN, -OH, methyl, ethyl, n-propyl, i-propyl, -CHsF, -CH5Cl, -CH>CHsF, - CH;CH.CI, -
CHoCHoCHsF, -CHCHoCHSCI, -CH(CH3)CHoF, -CH(CH3)CHoCI, -OCHs, - OCH5CHj3,
OCH>CH>CH3, -OCH(CH3)CH3, -NHCH3, -NHCH>CH3, -NHCH,CHoCH3, - NHCH(CH3)CHa,

N(CHs)5, -N(CH5CHg)s, -N(CH,CH,CHa)o, -N(CH(CHa3)CHa),, - N(CHa)(CHoCHg), or Cy3. In a

still further aspect, each of R%3, R and R is independently hydrogen, -F, -Cl, -NH,, -CN, -
OH, methyl, ethyl, -CHoF, -CHoCl, ~CH,CH4F, - CHoCHoCI, -OCHs, -OCH,CHs, -NHCHa, -

NHCH5CHa, -N(CHa)5, -N(CH5CHa)s, - N(CH3)(CH5CHa), or Cy3. In yet a further aspect, each
of R%, R and R34 is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, -CH.F, -
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CH,Cl, -OCHs, -NHCH3, -N(CH3)s, or Cy3.

[0253] In a further aspect, each of R%, R, and R%d is independently hydrogen, C1-C4 alkyl,
C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino, -COx(C1-

C4 alkyl), -CO,H, -CO,NH,, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or Cy3. In a still further

aspect, each of R%3 R, and R% is independently hydrogen, methyl, ethyl, n-propyl, i-propyl,
CH,F, -CH,Cl, -CHaCH,F, -CHaCHoCl, -CHaCH,CHoF, - CHaCH,CH,CI, -CH(CHg)CH,F,
CH(CHa)CH,Cl, -OCHa, ~OCH,CHa, -OCH,CHoCHs, - OCH(CHa)CHs, -NHCHs, -NHCH,CHa,

NHCH,CHoCH3,  -NHCH(CH3)CH3,  -N(CHgz), - N(CHCH3)p,  -N(CHCHRCHa)p, -
N(CH(CH3)CHs), -N(CH3)(CH5CHs3), -CO,CHs, - CO,CHoCHi, -CO5CH,CHo,CHj, -
CO,CH(CH3)s, -CO5H, -COoNH,, -NHC(O)Cy3, - NHC(O)CHis, -NHC(O)CH,CHai, -

NHC(O)CHoCH5CHa, -NHC(O)CH(CHa)s, or Cy®. In yet a further aspect, each of R%, R%P, and

R%d js independently hydrogen, methyl, ethyl, -CH5F, - CH,CI, -CH,CH5F, -CH,CH,CI, -OCHa, -
OCH,CH3, -NHCH3;, -NHCH5CHg3, -N(CH3)5, - N(CH>CH3)s, -N(CH3)(CHyCH3), -CO5CH3, -

CO,CH,CHs, ~COH, -CO,NHs, - NHC(O)Cy3, -NHC(O)CHa, -NHC(O)CH,CHa, or Cy3. In an
even further aspect, each of R%8, R, and R is independently hydrogen, methyl, -CH,F, -
CHoCl, -OCHs, -NHCHa, - N(CHa)s, ~COCHa, -COoH, ~CO,NH,, -NHC(O)Cy3, -NHC(O)CHs, or
Cy3.

[0254] In a further aspect, each of R, R3P and R is independently hydrogen, -F, - Cl, -NHo,
_CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -
COL(C1-C4 alkyl), -COoH, -COoNH,, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or Cy3. In a stil

further aspect, each of R%3, R%P, and R is independently hydrogen, - F, -Cl, -NH5, -CN, -OH,
methyl, ethyl. n-propyl, i-propyl, -OCHs, -OCH,CHs, - OCHoCH,CHs, ~-OCH(CHs)CHs, -NHCHs,
-NHCH5CH3, -NHCH;CH2CH3, - NHCH(CH3)CHa, -N(CHa3)2, -N(CH2CH3)5, -N(CH2CH>CHa3)5, -
N(CH(CH3)CHa)2, - N(CH3)(CHCH3), -CO2CHjz, -CO2CHoCHia, -CO,CH,CHoCHa, -

CO,CH(CH3)p, -CO,H, - COoNH, -NHC(O)Cy3, -NHC(O)CHz, -NHC(O)CH,CHj, -
NHC(O)CHoCH5CHa, - NHC(O)CH(CHa)o, or Cy2. In a still further aspect, each of R%3, R, and

R js independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, ethyl, -OCH3, -OCH,CHa,, -
NHCH3, - NHCH5CH3, -N(CH3)2, -N(CH5CH3)5, -N(CH3)(CH>CH3), -CO5CH3, -CO5CH,CH3, -

CO5H, -CO5NH,, -NHC(0)Cy3, -NHC(O)CHs, -NHC(O)CHoCHa, or Cy®. In yet a further aspect,
each of R% R and R is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, -OCHs, -
NHCH3, -N(CH3)s, -CO»CH3, -CO,H, -CO,NH,, -NHC(O)Cy?, - NHC(O)CHj, or Cy3.

[0255] In a further aspect, each of R, R3P and R is independently hydrogen, -F, - Cl, -NHo,
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-CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, -CO5(C1-C4 alkyl), -COH, -CO,NHy, - NHC(O)Cy?3, -

NHC(O)(C1-C4 alkyl), or Cy3. In a still further aspect, each of R R and R is
independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, ethyl, n-propyl, i-propyl, -OCH3, -
OCH,CH3, -OCH,CHoCH3, -OCH(CH3)CH3, -CO5CH3, -CO5CHoCHs, - COoCHCHoCH3, -

CO,CH(CH3), -CO,H, -COoNHp, -NHC(O)Cy3, -NHC(O)CHs, - NHC(O)CH,CHs, -
NHC(O)CHoCH5CHa, -NHC(O)CH(CHa),, or Cy2. In a still further aspect, each of R%8 R and
R is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, ethyl, -OCHs, -OCH,CHa, -
CO,CHs, -CO,CH,CHs3, -CO5H, -CO,NH,, - NHC(O)Cy®, -NHC(O)CH3, -NHC(O)CH,CHa, or
Cy3. In yet a further aspect, each of R%3, R°P, and R is independently hydrogen, -F, -Cl, -NHs,
-CN, -OH, methyl, -OCHs, - CO,CHg, -CO5H, -CO,NH,, -NHC(O)Cy?3, -NHC(O)CHs, or Cy3.

[0256] In a further aspect, each of R%8, R, and R%d is independently hydrogen, C1-C4 alkyl,

C1-C4 haloalkyl, or C1-C4 alkoxy. In a still further aspect, each of R% R and R is
independently hydrogen, methyl, ethyl, n-propyl, ipropyl, -CHsF, -CH»CI, -CH>CHsF, -
CHoCHoCI,  -CHoCHoCHoF, -CHoCHoCHLCI,  -CH(CH3)CHoF, -CH(CH3)CHoCI, -OCHs, -

OCH,CHj3, -OCH,CH5CHa, or -OCH(CH3)CHa. In yet a further aspect, each of R%8, R, and
R is independently hydrogen, methyl, ethyl, -CH5F, -CH5Cl, -CH>CHsF, -CHoCH,CI, - OCHa,

or -OCH,CHa. In yet a further aspect, each of R%3, R3 and R%d is independently hydrogen,
methyl, ~CHoF, -CH,CI, or -OCHs,

[0257] In a further aspect, each of R%3, R, and R% is independently hydrogen or Cy?.

[0258] In a further aspect, each of R%3, R%?, and R is independently hydrogen, - CO»(C1-C4
alkyl), -CO5H, -CO5NHs, -NHC(O)Cy3, or -NHC(O)(C 1-C4 alkyl). In a still further aspect, each
of R%8, R and R34 is independently hydrogen, -CO»CHs, -CO5CHoCH3, -CO2CHoCHoCHa, -
COoCH(CHa)p, -COoH, -COoNHp, -NHC(O)Cy®, -NHC(O)CH3;, - NHC(O)CHoCHsj, -
NHC(O)CH,CH5CHa, or -NHC(O)CH(CHa)». In yet a further aspect, each of R%8 R and R
is independently hydrogen, -CO»CHs, -CO,CH,CH3, -CO5H, - CO5NH5, -NHC(O)Cy3, -
NHC(O)CHa, or -NHC(O)CHoCHa. In an even further aspect, each of R%8, R and R is
independently hydrogen, -CO,CH3, -CO5H, -CO5NH5, - NHC(O)Cy?3, or -NHC(O)CHs.

[0259] In a further aspect, each of R R and R is independently hydrogen or C1-C4

haloalkyl. In a still further aspect, each of R%8, R and R4 is independently hydrogen, - CH,F,
“CHoCl, -CHoCHoF, -CHoCHsCl -CHyCHoCHoF, -CHoCH,CHoCl -CH(CH3)CHoF, or -

CH(CH3)CHLCI. In yet a further aspect, each of R%8, R%, and R is independently hydrogen, -
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CHaF, -CHoCI, -CH,CH5F, or -CH,CH4CI. In yet a further aspect, each of R%8 R, and R s
independently hydrogen, -CHxF or -CH,CI.

[0260] In a further aspect, each of R%3, R, and R is independently hydrogen or C1-C4 alkyl.
In a still further aspect, each of R%8, R, and R% is independently hydrogen, methyl, ethyl, n-
propyl, -propyl, n-butyl, i-butyl, s-butyl, or t-butyl. In yet a further aspect, each of R%8 R, and
R is independently hydrogen, methyl, ethyl, n-propyl, or i-propyl. In an even further aspect,
each of R%8 R and R is independently hydrogen, methyl or ethyl. In a still further aspect,
each of R%8, R and R is independently hydrogen or ethyl. In yet a further aspect, each of

R%8 R%P and R is independently hydrogen or methyl.

[0261] In a further aspect, each of R3, R, and R34 is independently hydrogen, halogen, -
NHo, -CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino.
In a further aspect, each of R%3, R%P, and R is independently hydrogen, - F, -Cl, -NH5, -CN, -
OH, methyl, ethyl, n-propyl, i-propyl, ~CHF, -CHoCl, ~<CH2CHoF, - CHaCHoCl, ~CHoCHoCHoF, -
CHoCHoCHLCI, -CH(CH3)CHoF, -CH(CH3)CHXCI, -OCH3, - OCH>CH3, -OCH,CH>CH3, -
OCH(CH3)CH3, -NHCHs3, -NHCH>CHa, -NHCH>CHoCH3, - NHCH(CH3)CH3, -N(CHa)y,
N(CH>CH3)2, -N(CH2CH>CHa3)s, -N(CH(CH3)CHa3),, or - N(CH3)(CH2CH3). In a still further

aspect, each of R% R and R%d is independently hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl,
ethyl, -CHoF, -CHoCl, ~CH,CHoF, - CH,CHCI, -OCHs, -OCH,CHs, -NHCHs, -NHCH,CHa, -

N(CHs)2, -N(CH5CHa),, or - N(CH43)(CHoCHa). In yet a further aspect, each of R%8, R°P, and R
is independently hydrogen, -F, -Cl, -NH», -CN, -OH, methyl, -CH5F, -CH>CI, -OCH3, -NHCHa,, or
- N(CHa)».

[0262] In a further aspect, R is fluorine.

[0263] In a further aspect, R is hydrogen, halogen, -NH», -CN, -OH, C1-C4 alkyl, C1-C4

alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino. In a further aspect, R is
hydrogen, halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-

C4) dialkylamino. In a still further aspect, R°¢ is hydrogen, halogen, -NH,, -OH, - C1-C4 alkoxy,

C1-C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R>¢ is hydrogen, -
F, -Cl, -NH5, -OH, methyl, ethyl, n-propyl, i~propyl, -OCHj3, -OCH>CH3, -OCH>CH>CH3, -
OCH(CH3)CH3, -NHCH3, -NHCH-CHj3, -NHCH>CH>CH3, - NHCH(CH3)CH3, -N(CH3)p, -
N(CH2CH3)2, -N(CH2CH5CH3), -N(CH(CH3)CH3)5, or - N(CH3)(CH>CH3). In a still further
aspect, R%C js hydrogen, -F, -Cl, -NH5, -CN, -OH, methyl, ethyl, -OCH,, -OCH>CH3, -NHCH3, -

NHCH,CHs, -N(CHg)z, -N(CH,CHa), or - N(CH3)(CH,CHa). In yet a further aspect, RS is
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hydrogen, -F, -Cl, -NH,, -CN, -OH, methyl, -OCHg, -NHCHj, or -N(CHa),.

[0264] In a further aspect, R is hydrogen, -F, -NH», -CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-
C4 alkylamino, or (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R3¢ is hydrogen, -F, -
NH»,, -CN, -OH, methyl, ethyl, n-propyl, i-propyl, -OCHj3, -OCH>CH3, - OCH2CH2CH3, -
OCH(CH3)CH3, -NHCH3, -NHCH-CHj3, -NHCH>CH>CH3, - NHCH(CH3)CH3, -N(CH3)p, -
N(CH2CH3)2, -N(CH2CH5CH3), -N(CH(CH3)CH3)5, or - N(CH3)(CH>CH3). In a still further
aspect, RC s hydrogen, -F, -NH5, -CN, -OH, methyl, ethyl, -OCHj3, -OCH,CH3, -NHCH3, -
NHCH,CHa, -N(CHa)s, -N(CH2CHa)2, or - N(CH3)(CHoCHa). In yet a further aspect, R is
hydrogen, -F, -NH5, -CN, -OH, methyl, - OCH3, -NHCH3, or -N(CH3)-.

[0265] In a further aspect, R is halogen, -NH,, -CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4
alkylamino, or (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R is -F, -Cl, -NHs, -CN, -
OH, methyl, ethyl, n-propyl, i~propyl, -OCH3, -OCH>CH3, - OCH>CH2CH3, -OCH(CH3)CHs,
NHCH3, -NHCH2CH3, -NHCH-CHoCHjz, - NHCH(CH3)CH3z, -N(CH3)z, -N(CH>CHa3)s,

N(CH,CHoCHs)a, -N(CH(CH3)CHs),, or - N(CH3)(CH2CHs3). In a still further aspect, R5C is -F, -
Cl, -NH5, -CN, -OH, methyl, ethyl, - OCHs, -OCH,CHs, -NHCH3, -NHCH,CH3, -N(CHa)z,

N(CH»CHa),, or - N(CH3)(CH,CHa). In yet a further aspect, R is -F, -Cl, -NH,, -CN, -OH,
methyl, -OCH3, -NHCH3, or -N(CHs)o.

[0266] In a further aspect, R is -F, -NH,, -CN, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4
alkylamino, or (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R is -F, - NH5, -CN, -OH,
methyl, ethyl, n-propyl, i-propyl, -OCH3, -OCH2CH3, -OCH2CH2CH3, - OCH(CH3)CH3, -NHCHa,
-NHCH,CH3;, -NHCHCH,CH3, -NHCH(CH3)CHgs, -N(CH3)2, - N(CH2CH3)2, -N(CH2CH>CH3),, -
N(CH(CH3)CHs),, or -N(CH3)(CHoCHg). In a still further aspect, R is -F, -NH,, -CN, -OH,
methyl, ethyl, -OCHj3, -OCH,CH3, -NHCH3, - NHCH2CH3, -N(CH3)2, -N(CH2CH3),, or -N(CH3)
(CH5CHa3). In yet a further aspect, R%C is -F, -NH5, -CN, -OH, methyl, -OCH3, -NHCH3, or -
N(CH3)>.

[0267] In a further aspect, R is hydrogen, halogen, -NH», -OH, -CN, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -
CO4(C1-C4 alkyl), -CO5H, -CO2NH,, -NHC(O)Cy3, -NHC(O)(C1-C4 alkyl), or aryl substituted
with 0, 1, 2, or 3 groups independently selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino.

[0268] In a further aspect, RC is fluorine.
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g. R%A GROUPS

[0269] In one aspect, R%@ is hydrogen or C1-C4 alkyl. In a further aspect, R is hydrogen.

[0270] In a further aspect, R is hydrogen, methyl, ethyl, isopropyl, n-propyl, isobutyl, n-butyl,
s-butyl, or t-butyl. In a still further aspect, R2 is hydrogen, methyl, ethyl, isopropyl, or n-propyl.
In yet a further aspect, R%@ is hydrogen, methyl, or ethyl. In an even further aspect, R is

hydrogen or methyl. In a still further aspect, R®@ is hydrogen or ethyl.

[0271] In a further aspect, R is methyl, ethyl, isopropyl, n-propyl, isobutyl, n-butyl, s-butyl, or
t-butyl. In a still further aspect, R% is methyl, ethyl, isopropyl, or n-propyl. In yet a further
aspect, R is methyl, or ethyl. In an even further aspect, R% is methyl. In a still further aspect,
R%a is ethyl.

h. R8B GROUPS

[0272] In one aspect, R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO5H. In a further aspect, R is -COH.

[0273] In one aspect, R® is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, or (C1-C4)(C1-C4) dialkylamino. In a further aspect, R? is hydrogen.

[0274] In a further aspect, R8P is hydrogen, methyl, ethyl, n-propyl, i-propyl, -CHsF, -CHJCI, -
CH2CHaF, -CH2CHLCI, -CHCHoCHoF, -CHCHoCHLCI, -CH(CH3)CHoF, - CH(CH3)CHLCI, -
OCHsj, -OCH5CH3, -OCH>CH,>CH3, -OCH(CH3)CH3, -NHCH3, - NHCH2CH3, -NHCH,CH,CH3, -
NHCH(CH3)CHs, -N(CH3)2, -N(CH2CH3)5, - N(CH>CH>CH3), -N(CH(CH3)CH3)o, or -N(CH3)
(CH,CHa). In a still further aspect, R8? is hydrogen, methyl, ethyl, -CHoF, -CH4CI, -CHoCHF, -
CH5CHJ.CI, -OCH3, -OCH,CH3, - NHCH3, -NHCH2CHs, -N(CH3)s, -N(CH2CH3)2, or -N(CHaj)
(CH,CHa). In yet a further aspect, R is hydrogen, methyl, -CH5F, -CH5CI, -OCHs, -NHCH3, or
-N(CHy)>.

[0275] In a further aspect, R® is hydrogen, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, or
(C1-C4)(C1-C4) dialkylamino. In a still further aspect, R is hydrogen, methyl, ethyl, n-propyl,
i-propyl, -OCH3, -OCH,CH3, -OCH,CH>CHj, -OCH(CH3)CH3z, - NHCHj;, -NHCH,CHj;, -
NHCH;CHCH3,  -NHCH(CH3)CHs,  -N(CHg3)z,  -N(CHxCH3)2, - N(CHCHCHs)o, -
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N(CH(CHs3)CHs)», or -N(CH3)(CH5CHa). In a still further aspect, R®? is hydrogen, methyl, ethyl,
-OCHs, -OCH5CH3, -NHCH3, -NHCH5CHs3, -N(CH3)2, - N(CH2CH3)2, or -N(CH3)(CH>CH3). In

yet a further aspect, R® is hydrogen, methyl, - OCHs, -NHCH3, or -N(CH3)».

[0276] In a further aspect, R® is hydrogen, C1-C4 alkyl, or C1-C4 alkoxy. In a still further
aspect, R% is hydrogen, methyl, ethyl, n-propyl, i-propyl, -OCHs, -OCH>CHs, - OCH,CH5CHa,
or -OCH(CH3)CHs. In a still further aspect, R is hydrogen, methyl, ethyl, - OCHs, or -

OCH,CHj. In yet a further aspect, R is hydrogen, methyl, or -OCHs.

[0277] In a further aspect, R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy. In a
still further aspect, R® is hydrogen, methyl, ethyl, n-propyl, i-propyl, -CH5F, - CH-CI, -
CH2CHaF, -CH2CHLCI, -CHCHoCHoF, -CHCHoCHLCI, -CH(CH3)CHoF, - CH(CH3)CHLCI, -

OCHs, -OCH,CHa, -OCHoCH,CHa, or -OCH(CH4)CHa. In yet a further aspect, R is hydrogen,
methyl, ethyl, -CH5F, -CH,CI, -CH,CHaF, -CH,CHoCI, -OCH3, or -OCH,CHj3. In yet a further

aspect, R® is hydrogen, methyl, -CH5F, -CH5CI, or -OCHs.

[0278] In a further aspect, R8P is C1-C4 alkyl. In a still further aspect, R is methyl, ethyl, n-
propyl, -propyl, n-butyl, i-butyl, s-butyl, or t-butyl. In yet a further aspect, R is methyl, ethyl, n-
propyl, or i-propyl. In an even further aspect, R is methyl or ethyl. In a still further aspect, R

is ethyl. In yet a further aspect, R is methyl.

i. R” GROUPS

[0279] In one aspect, R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4

alkoxy. In a further aspect, R is hydrogen.

[0280] In a further aspect, R’ is hydrogen, -F, -Cl, -OH, methyl, ethyl, n-propyl, i-propyl, -CH.F,
-CHxCI, -CH,CH,F, -CH,;CH,CIl, -CH,CH,CH,F, -CH,CH,CH,CI, - CH(CH3)CH5F, -
CH(CH3)CH,CI, -OCHj3, -OCH,CH3, -OCH,CHLCH4, or -OCH(CH3)CHa. In a still further aspect,
R’ is hydrogen, -F, -Cl, -OH, methyl, ethyl, -CH4F, -CHoCI, - CH2CH,F, -CH,CH,CI, -OCHa, or -

OCH,CHs. In yet a further aspect, R’ is hydrogen, -F, - Cl, -OH, methyl, -CH5F, -CH,CI, or -
OCHs.

[0281] In a further aspect, R’ is hydrogen, -F, -Cl, -OH, C1-C4 alkyl, or C1-C4 alkoxy. In a still
further aspect, R’ is hydrogen, -F, -Cl, -OH, methyl, ethyl, n-propyl, i-propyl, -OCHs, -
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OCH,CHj3, -OCH2CH4CHa, or -OCH(CH3)CHa. In a still further aspect, R is hydrogen, -F, -Cl, -

OH, methyl, ethyl, -OCH3, or -OCH,CHas. In yet a further aspect, R’ is hydrogen, -F, -Cl, -OH,
methyl, or -OCHa.

[0282] In a further aspect, R’ is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy. In a
still further aspect, R’ is hydrogen, methyl, ethyl, n-propyl, i-propyl, -CH5F, - CH,Cl, -CH>CHaF,
-CHoCHoCI, -CH,CH>CH5F, -CHoCHoCHSCI, -CH(CH3)CH5F, - CH(CH3)CHoCI, -OCHj, -

OCH,CHj3, -OCH,CH,CHa, or -OCH(CH3)CHa. In yet a further aspect, R7 is hydrogen, methyl,

ethyl, -CH5F, -CH,CI, -CH,CH4F, -CHoCH,CI, -OCHs3, or - OCH5CHa. In yet a further aspect, R?
is hydrogen, methyl, -CH5F, -CH>CI, or -OCHa.

[0283] In a further aspect, R’ is C1-C4 alkyl. In a still further aspect, R is methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, s-butyl, or t-butyl. In yet a further aspect, R’ is methyl, ethyl, n-
propyl, or i-propyl. In an even further aspect, R’ is methyl or ethyl. In a still further aspect, R? is

ethyl. In yet a further aspect, R’ is methyl.

j. R GROUPS

[0284] In one aspect, R8 is hydrogen, C1-C4 alkyl, or C1-C4 haloalkyl. In a further aspect, R®
is hydrogen.

[0285] In a further aspect, R8 is hydrogen, methyl, ethyl, n-propyl, i-propyl, -CH5F, - CH5CI, -
CH5CHaF, -CH2CH4Cl, -CH>CH>CH5F, -CH2CHLCHLCI, -CH(CH3)CHoF, or - CH(CH3)CHLCIL. In

a still further aspect, R8 is hydrogen, methyl, ethyl, -CH5F, -CH5CI, - CH>CH5F, or -CH,CH,CI.

In yet a further aspect, R8 is hydrogen, methyl, -CH,F, or - CH,CI.

[0286] In a further aspect, R® is hydrogen or C1-C4 alkyl. In a still further aspect, R3 is
hydrogen, methyl, ethyl, n-propyl, or i-propyl. In a still further aspect, R® is hydrogen, methyl, or

ethyl. In yet a further aspect, R8 is hydrogen or ethyl. In an even further aspect, R8 is hydrogen
or methyl.

[0287] In a further aspect, R® is hydrogen or C1-C4 haloalkyl. In a still further aspect, R8 is
hydrogen, -CHsF, -CH.Cl, -CH,CHoF, -CH,CH,Cl, -CH,CHoCHoF, - CHoCHoCHLCI, -

CH(CH3)CH5F, or -CH(CH3)CH,CI. In yet a further aspect, R® is hydrogen, -CH,F, -CHCI, -
CH,CH,F, or -CH,CH4CI. In yet a further aspect, R8 is hydrogen, -CH,F, or -CHCI.
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[0288] In a further aspect, R8 is C1-C4 haloalkyl. In a still further aspect, R8 is - CH,F, -CH,ClI,
-CH»CH5F, -CH,CH,CI, -CH,CH5CH4F, -CH,CH,CHLCI, -CH(CH3)CH,F, or -CH(CH3)CH,CI. In
yet a further aspect, R8 is -CH4F, -CH,Cl, -CHoCH4F, or - CHoCHACL. In yet a further aspect, R®
is -CHoF or -CH,CI.

[0289] In a further aspect, R8 is C1-C4 alkyl. In a still further aspect, R8 is methyl, ethyl, n-
propyl, -propyl, n-butyl, i-butyl, s-butyl, or t-butyl. In yet a further aspect, R8 is methyl, ethyl, n-
propyl, or i-propyl. In an even further aspect, R8 is methyl or ethyl. In a still further aspect, R8 is

ethyl. In yet a further aspect, R8 is methyl.

k. R%A AND R8B GROUPS

[0290] In one aspect, each occurrence of R® and R8P when present, is independently

hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, phenyl, or -CO5H. In a further aspect, each of R8 and

R8b together is =O. In a still further aspect, R%, when present, is hydrogen. In yet a further

aspect, R8 when present, is hydrogen, C1-C4 alkyl, or C1-C4 haloalkyl.

[0291] In a further aspect, R32 when present, is C1-C4 alkyl. In a still further aspect, R®, when
present, is methyl, ethyl, n-propyl, ~propyl, n-butyl, i-butyl, s-butyl, or #-butyl. In yet a further

aspect, R when present, is methyl, ethyl, n-propyl, or i-propyl. In an even further aspect, R,
when present, is methyl or ethyl. In a still further aspect, R®, when present, is ethyl. In yet a

further aspect, R8, when present, is methyl.

[0292] In a further aspect, R8P, when present, is C1-C4 alkyl. In a still further aspect, R, when
present, is methyl, ethyl, n-propyl, ~propyl, n-butyl, i-butyl, s-butyl, or #-butyl. In yet a further

aspect, R8, when present, is methyl, ethyl, n-propyl, or i-propyl. In an even further aspect, R8P,
when present, is methyl or ethyl. In a still further aspect, R8, when present, is ethyl. In yet a

further aspect, R®, when present, is methyl.

[0293] In a further aspect, R, when present, is C1-C4 haloalkyl. In a still further aspect, R,
when present, is -CH5F, -CH,CI, -CH,CH,F, -CH,CH,CI, -CH,CH,CHoF, - CH,CHoCHLCI, -

CH(CH3)CH5F, or -CH(CH3)CHACI. In yet a further aspect, R%, when present, is -CHF, -

CH,CI, -CH5CH,F, or -CH,CHoCI. In yet a further aspect, R8, when present, is -CH,F or -
CH,CI.

[0294] In a further aspect, R, when present, is C1-C4 haloalkyl. In a still further aspect, R,
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when present, is -CH,F, -CH,CI, -CH,CH,F, -CH,CH,CI, -CH,CH,CHoF, - CH,CHoCHLCI, -
CH(CH3)CH5F, or -CH(CH3)CH4CI. In yet a further aspect, R, when present, is -CHF, -

CH,Cl, -CH5CH,F, or -CH,CHoCI. In yet a further aspect, R8, when present, is -CH5F or -
CHJCI.

[0295] In a further aspect, R® is phenyl. Optionally, R® is phenyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R8, when
present, is phenyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, R3, when present, is phenyl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, R33, when present, is
phenyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, R83 when present, is unsubstituted phenyl.

[0296] In a further aspect, R is phenyl. Optionally, R is phenyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, R8°, when
present, is phenyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, R8°, when present, is phenyl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, R8°, when present, is
phenyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further
aspect, R8, when present, is unsubstituted phenyl.
[0297] In a further aspect, R33 when present, is -CO5H.

[0298] In a further aspect, R8P when present, is -CO5H.

[0299] In a further aspect, each of R® and R together comprise =O.

I. R® GROUPS
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[0300] In one aspect, R? is hydrogen, C1-C4 alkyl, or Cy%. In a further aspect, R? is hydrogen.

[0301] In a further aspect, R® is C1-C4 alkyl. In a still further aspect, R? is methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, s-butyl, or t-butyl. In yet a further aspect, R® is methyl, ethyl, n-
propyl, or i-propyl. In an even further aspect, R8 is methyl or ethyl. In a still further aspect, R? is

ethyl. In yet a further aspect, R® is methyl.

[0302] In a still further aspect, R® is Cy4.

m. CY! GROUPS

[0303] In one aspect, Cy!, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In a further aspect, Cy!, when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is substituted with 0, 1, or 2 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In a still further aspect, Cy', when present, is C3-C6 cycloalkyl, C2-
C5 heterocycloalkyl, or aryl, and is substituted with 0 or 1 group selected from halogen, -NH>, -

OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In yet a further aspect, Cy', when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is monosubstituted with a group selected from halogen, -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In an even further aspect, Cy' when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is unsubstituted.

[0304] In a further aspect, Cy'!, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In a still further aspect, Cy'!, when present, is C3-C6 cycloalkyl or C2-C5

heterocycloalkyl, and is substituted with 0, 1, or 2 groups independently selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy!, when present, is C3-C6 cycloalkyl or C2-C5
heterocycloalkyl, and is substituted with 0 or 1 group selected from halogen, -NH5, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In
an even further aspect, Cy', when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and
is monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further
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aspect, Cy'!, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and is unsubstituted.

[0305] In a further aspect, Cy', when present, is C3-C6 cycloalkyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy', when
present, is C3-C6 cycloalkyl substituted with 0, 1, or 2 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In yet a further aspect, Cy', when present, is C3-C6 cycloalkyl
substituted with 0 or 1 group selected from halogen, - NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect,

Cy', when present, is C3-C6 cycloalkyl monosubstituted with a group selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In a still further aspect, Cy', when present, is unsubstituted C3-C6 cycloalkyl.

[0306] In a further aspect, Cy', when present, is cyclopropyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy', when
present, is cyclopropyl substituted with 0, 1, or 2 groups independently selected from halogen,
-NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy', when present, is cyclopropyl substituted with 0 or
1 group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy', when present, is

cyclopropyl monosubstituted with a group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-
C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still

further aspect, Cy', when present, is unsubstituted cyclopropyl.

[0307] In a further aspect, Cy!, when present, is C2-C5 heterocycloalkyl substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect,

Cy', when present, is C2-C5 heterocycloalkyl substituted with 0, 1, or 2 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, Cy', when present, is

C2-C5 heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH5, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In

an even further aspect, Cy', when present, is C2-C5 heterocycloalkyl monosubstituted with a
group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy', when present, is
unsubstituted C2-C5 heterocycloalkyl.
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[0308] In a further aspect, Cy'!, when present, is morpholinyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy', when
present, is morpholinyl substituted with 0, 1, or 2 groups independently selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy', when present, is morpholinyl substituted with 0
or 1 group selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-

C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy'!, when

present, is morpholinyl monosubstituted with a group selected from halogen, -NH,, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a

still further aspect, Cy', when present, is unsubstituted morpholinyl.

[0309] In a further aspect, Cy'!, when present, is aryl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy'!, when

present, is aryl substituted with 0, 1, or 2 groups independently selected from halogen, -NH», -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy', when present, is aryl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy', when present, is
aryl monosubstituted with a group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy'!, when present, is unsubstituted aryl.

[0310] In a further aspect, Cy'!, when present, is phenyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy'!, when
present, is phenyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy', when present, is phenyl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy', when present, is
phenyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy'!, when present, is unsubstituted phenyl.

n. CY2 GROUPS
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[0311] In one aspect, Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In a further aspect, Cy?, when present, is C3-C6 cycloalkyl, C2-C5

heterocycloalkyl, or aryl, and is substituted with 0, 1, or 2 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In a still further aspect, Cy2, when present, is C3-C6 cycloalkyl, C2-
C5 heterocycloalkyl, or aryl, and is substituted with 0 or 1 group selected from halogen, -NH», -

OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In yet a further aspect, Cy2, when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is monosubstituted with a group selected from halogen, -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In an even further aspect, Cy2, when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is unsubstituted.

[0312] In a further aspect, Cy?, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In a still further aspect, Cy?, when present, is C3-C6 cycloalkyl or C2-C5

heterocycloalkyl, and is substituted with 0, 1, or 2 groups independently selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy2, when present, is C3-C6 cycloalkyl or C2-C5
heterocycloalkyl, and is substituted with 0 or 1 group selected from halogen, -NH,, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In
an even further aspect, Cy2, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and
is monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy2, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and is unsubstituted.

[0313] In a further aspect, Cy2, when present, is C3-C6 cycloalkyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy2, when
present, is C3-C6 cycloalkyl substituted with 0, 1, or 2 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In yet a further aspect, Cy2, when present, is C3-C6 cycloalkyl
substituted with 0 or 1 group selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect,

Cy2, when present, is C3-C6 cycloalkyl monosubstituted with a group selected from halogen, -
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NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In a still further aspect, Cy2, when present, is unsubstituted C3-C6 cycloalkyl.

[0314] In a further aspect, Cy2, when present, is cyclopropyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy2, when
present, is cyclopropyl substituted with 0, 1, or 2 groups independently selected from halogen,
-NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy2, when present, is cyclopropyl substituted with 0 or
1 group selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy2, when present, is
cyclopropyl monosubstituted with a group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-

C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still

further aspect, Cy2, when present, is unsubstituted cyclopropyl.

[0315] In a further aspect, Cy?, when present, is C2-C5 heterocycloalkyl substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect,

Cy2, when present, is C2-C5 heterocycloalkyl substituted with 0, 1, or 2 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, Cy2, when present, is
C2-C5 heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In

an even further aspect, Cy2, when present, is C2-C5 heterocycloalkyl monosubstituted with a
group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy2, when present, is
unsubstituted C2-C5 heterocycloalkyl.

[0316] In a further aspect, Cy?, when present, is aryl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy?, when

present, is aryl substituted with 0, 1, or 2 groups independently selected from halogen, -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In yet a further aspect, Cy2, when present, is aryl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy2, when present, is
aryl monosubstituted with a group selected from halogen, -NH5,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further
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aspect, Cy2, when present, is unsubstituted aryl.

[0317] In a further aspect, Cy?, when present, is phenyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy?, when
present, is phenyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy2, when present, is phenyl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy2, when present, is
phenyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy2, when present, is unsubstituted phenyl.

0. CY3 GROUPS

[0318] In one aspect, Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In a further aspect, Cy3, when present, is C3-C6 cycloalkyl, C2-C5

heterocycloalkyl, or aryl, and is substituted with 0, 1, or 2 groups independently selected from
halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In a still further aspect, Cy3, when present, is C3-C6 cycloalkyl, C2-
C5 heterocycloalkyl, or aryl, and is substituted with 0 or 1 group selected from halogen, -NH», -

OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In yet a further aspect, Cy3, when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is monosubstituted with a group selected from halogen, -NH,, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In an even further aspect, Cy®, when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is unsubstituted.

[0319] In a further aspect, Cy3, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In a still further aspect, Cy3, when present, is C3-C6 cycloalkyl or C2-C5
heterocycloalkyl, and is substituted with 0, 1, or 2 groups independently selected from halogen,
-NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy®, when present, is C3-C6 cycloalkyl or C2-C5
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heterocycloalkyl, and is substituted with 0 or 1 group selected from halogen, -NH,, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In
an even further aspect, Cy®, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and
is monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and is unsubstituted.

[0320] In a further aspect, Cy3, when present, is C3-C6 cycloalkyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy, when
present, is C3-C6 cycloalkyl substituted with 0, 1, or 2 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In yet a further aspect, Cy3, when present, is C3-C6 cycloalkyl
substituted with 0 or 1 group selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect,

Cy?, when present, is C3-C6 cycloalkyl monosubstituted with a group selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In a still further aspect, Cy2, when present, is unsubstituted C3-C6 cycloalkyl.

[0321] In a further aspect, Cy3, when present, is C2-C5 heterocycloalkyl substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect,

Cy?, when present, is C2-C5 heterocycloalkyl substituted with 0, 1, or 2 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, Cy3, when present, is
C2-C5 heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH,, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In

an even further aspect, Cy3, when present, is C2-C5 heterocycloalkyl monosubstituted with a
group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy3, when present, is
unsubstituted C2-C5 heterocycloalkyl.

[0322] In a further aspect, Cy3, when present, is morpholinyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy®, when
present, is morpholinyl substituted with 0, 1, or 2 groups independently selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy3, when present, is morpholinyl substituted with 0
or 1 group selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-
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C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy3, when
present, is morpholinyl monosubstituted with a group selected from halogen, -NH>, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a

still further aspect, Cy3, when present, is unsubstituted morpholinyl.

[0323] In a further aspect, Cy3, when present, is aryl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy3, when
present, is aryl substituted with 0, 1, or 2 groups independently selected from halogen, -NH>, -

OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy3, when present, is aryl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy2, when present, is

aryl monosubstituted with a group selected from halogen, -NH5,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is unsubstituted aryl.

[0324] In a further aspect, Cy3, when present, is phenyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy3, when
present, is phenyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy3, when present, is phenyl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy3, when present, is

phenyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is unsubstituted phenyl.

[0325] In a further aspect, Cy3, when present, is pyridinyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy3, when
present, is pyridinyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy3, when present, is pyridinyl substituted with 0 or 1
group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy3, when present, is
pyridinyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4



DK/EP 3551188 T3

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is unsubstituted pyridinyl.

[0326] In a further aspect, Cy3, when present, is oxazolyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy3, when
present, is oxazolyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy3, when present, is oxazolyl substituted with 0 or 1
group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy3, when present, is
oxazolyl monosubstituted with a group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is unsubstituted oxazolyl.

[0327] In a further aspect, Cy3, when present, is C3-C6 cycloalkyl or aryl, and is substituted
with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is C3-C6 cycloalkyl or aryl, and is substituted with 0, 1, or 2 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, Cy3, when
present, is C3-C6 cycloalkyl or aryl, and is substituted with 0 or 1 group selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In an even further aspect, Cy®, when present, is C3-C6 cycloalkyl or aryl, and
is monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy3, when present, is C3-C6 cycloalkyl or aryl, and is unsubstituted.

p. CY4 GROUPS

[0328] In one aspect, Cy?, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH5, -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In a further aspect, Cy* when present, is C3-C6 cycloalkyl, C2-C5

heterocycloalkyl, or aryl, and is substituted with 0, 1, or 2 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In a still further aspect, Cy4, when present, is C3-C6 cycloalkyl, C2-
C5 heterocycloalkyl, or aryl, and is substituted with 0 or 1 group selected from halogen, -NH>, -
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OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In yet a further aspect, Cy4 when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is monosubstituted with a group selected from halogen, -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In an even further aspect, Cy% when present, is C3-C6 cycloalkyl, C2-C5
heterocycloalkyl, or aryl, and is unsubstituted.

[0329] In a further aspect, Cy4, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH,

C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)
dialkylamino. In a still further aspect, Cy4 when present, is C3-C6 cycloalkyl or C2-C5

heterocycloalkyl, and is substituted with 0, 1, or 2 groups independently selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy#, when present, is C3-C6 cycloalkyl or C2-C5
heterocycloalkyl, and is substituted with 0 or 1 group selected from halogen, -NH5, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In
an even further aspect, Cy*, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and
is monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy4, when present, is C3-C6 cycloalkyl or C2-C5 heterocycloalkyl, and is unsubstituted.

[0330] In a further aspect, Cy* when present, is C3-C6 cycloalkyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy#, when
present, is C3-C6 cycloalkyl substituted with 0, 1, or 2 groups independently selected from
halogen, -NH»5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-

C4)(C1-C4) dialkylamino. In yet a further aspect, Cy* when present, is C3-C6 cycloalkyl
substituted with 0 or 1 group selected from halogen, - NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect,

Cy?, when present, is C3-C6 cycloalkyl monosubstituted with a group selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In a still further aspect, Cy4, when present, is unsubstituted C3-C6 cycloalkyl.

[0331] In a further aspect, Cy* when present, is cyclopropyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy#, when
present, is cyclopropyl substituted with 0, 1, or 2 groups independently selected from halogen,
-NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy4, when present, is cyclopropyl substituted with 0 or
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1 group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy4, when present, is
cyclopropyl monosubstituted with a group selected from halogen, -NH»5, -OH, C1-C4 alkyl, C1-

C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still

further aspect, Cy*, when present, is unsubstituted cyclopropyl.

[0332] In a further aspect, Cy4, when present, is C2-C5 heterocycloalkyl substituted with 0, 1,
2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl,

C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect,

Cy?, when present, is C2-C5 heterocycloalkyl substituted with 0, 1, or 2 groups independently
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In yet a further aspect, Cy4, when present, is
C2-C5 heterocycloalkyl substituted with 0 or 1 group selected from halogen, -NH5, -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In

an even further aspect, Cy* when present, is C2-C5 heterocycloalkyl monosubstituted with a
group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy4, when present, is
unsubstituted C2-C5 heterocycloalkyl.

[0333] In a further aspect, Cy#, when present, is morpholinyl substituted with 0, 1, 2, or 3
groups independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4

alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy#, when
present, is morpholinyl substituted with 0, 1, or 2 groups independently selected from halogen,
-NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-

C4) dialkylamino. In yet a further aspect, Cy?# when present, is morpholinyl substituted with 0
or 1 group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-

C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy* when
present, is morpholinyl monosubstituted with a group selected from halogen, -NH>, -OH, C1-C4
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a

still further aspect, Cy*, when present, is unsubstituted morpholinyl.

[0334] In a further aspect, Cy# when present, is aryl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy* when

present, is aryl substituted with 0, 1, or 2 groups independently selected from halogen, -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy# when present, is aryl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4
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alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy4, when present, is
aryl monosubstituted with a group selected from halogen, -NH,, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy4, when present, is unsubstituted aryl.

[0335] In a further aspect, Cy?4, when present, is phenyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further aspect, Cy* when
present, is phenyl substituted with 0, 1, or 2 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino. In yet a further aspect, Cy#, when present, is phenyl substituted with 0 or 1 group
selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4

alkylamino, and (C1-C4)(C1-C4) dialkylamino. In an even further aspect, Cy4, when present, is
phenyl monosubstituted with a group selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4

haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino. In a still further

aspect, Cy4, when present, is unsubstituted phenyl.

2. EXAMPLE COMPOUNDS

[0336] In one aspect, a compound can be present as one or more of the following structures:
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\\S// \\S// N/S\
(j/\N, ~ (j/\N’ - (j/\H
H H N
N F N
-~
N
P P N
N N
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or a pharmaceutically acceptable salt thereof.

[0337] In one aspect, a compound can be present as the following structures:

W //O (Y72

N,S\ ‘\\‘\N/S\
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N N

NC NC

~N
F N/) or F N/)
or a pharmaceutically acceptable salt thereof.

[0338] In one aspect, a compound can be present as one or more of the following structures:
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[0339] In one aspect, a compound can be present as one or more of the following structures:
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[0340] In one aspect, a compound can be present as one or more of the following structures:
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[0341] In one aspect, a compound can be present as one or more of the following structures:
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[0342] In one aspect, a compound can be present as one or more of the following structures:
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or a pharmaceutically acceptable salt thereof.

3. PROPHETIC COMPOUND EXAMPLES

[0343] The following compound examples are prophetic, and can be prepared using the
synthesis methods described herein above and other general methods as needed as would be
known to one skilled in the art. It is anticipated that the prophetic compounds would be active
as inhibitors of TXNIP activity, and such activity can be determined using the assay methods
described herein below.

[0344] In one aspect, a compound can be selected from:
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or a subgroup thereof.

[0345] It is contemplated that one or more compounds can optionally be omitted from the
disclosed invention.

[0346] It is understood that the disclosed compounds can be used in connection with the
disclosed methods, compositions, kits, and uses.

[0347] It is understood that pharmaceutical acceptable derivatives of the disclosed compounds
can be used also in connection with the disclosed methods, compositions, kits, and uses. The
pharmaceutical acceptable derivatives of the compounds can include any suitable derivative,
such as pharmaceutically acceptable salts as discussed below, isomers, radiolabeled analogs,
tautomers, and the like.

H. METHODS OF MAKING A COMPOUND

[0348] The compounds of this invention can be prepared by employing reactions as shown in
the following schemes, in addition to other standard manipulations that are known in the
literature, exemplified in the experimental sections or clear to one skilled in the art. For clarity,
examples having a single substituent are shown where multiple substituents are allowed under
the definitions disclosed herein.

[0349] Reactions used to generate the compounds of this invention are prepared by employing
reactions as shown in the following Reaction Schemes, as described and exemplified below. In
certain specific examples, the disclosed compounds can be prepared by Routes I-IX, as
described and exemplified below. The following examples are provided so that the invention
might be more fully understood, are illustrative only, and should not be construed as limiting.
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1. ROUTE |

[0350] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.

SCHEME 1A.
R2
O i
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n H (ﬂ pN’ \b q Qﬂ pN
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R5¢ N 1.4 B
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N
R5d
R5b N/)\R“
1.5 R
1.6

[0351] Compounds are represented in generic form, wherein PG is an amino protecting group,

each of X! and X2 is independently Cl or Br, and with other substituents as noted in compound
descriptions elsewhere herein. A more specific example is set forth below.

SCHEME 1B.
\\ ~CHg
o S\\
Q_.cH
\‘ CHS 4M dioxane, HCI o
e (¥ Sas
0°Ctort, 3h
1 HCI
H
1.7
1.9 1.10
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Cl N’ Y
E 1.10 H ©
N
A F
N THF, DIPEA, rt 16 h | XN
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1.11 o N/)
TEA, NMP, 120-140 °C,
MW, 30-60 min 112

[0352] In one aspect, compounds of type 1.6, and similar compounds, can be prepared
according to reaction Scheme 1B above. Thus, compounds of type 1.3 can be prepared by a
sulfonylation reaction of an appropriate amine, e.g., 1.1 as shown above, and an appropriate
sulfonyl halide, e.g., 1.2 as shown above. Appropriate amines and appropriate sulfonyl halides
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are commercially available or prepared by methods known to one skilled in the art. In certain
cases, a sulfonyl anhydride can also be used. The sulfonylation reaction is carried out in the
presence of an appropriate base, e.g., triethylamine (TEA), in an appropriate solvent, e.g.,
dichloromethane (DCM), for an appropriate period of time, e.g., 2 hours. Compounds of type
1.4 can be prepared by a deprotection reaction of an appropriate protected amine, e.g., 1.3 as
shown above. The deprotection reaction is carried out in the presence of an appropriate
deprotecting agent, e.g., hydrochloric acid (HCI) as shown above, in an appropriate solvent,
e.g., dioxane, for an appropriate period of time, e.g., 3 hours. Compounds of type 1.6 can be
prepared by a coupling reaction of an appropriate quinazoline derivative, e.g., 1.5 as shown
above, and an appropriate amine, e.g., 1.4 as shown above. Appropriate quinazoline
derivatives are commercially available or prepared by methods known to one skilled in the art.
The coupling reaction is carried out in the presence of an appropriate base, e.g., N,N-
diisopropylethylamine (DIPEA) or triethylamine, in an appropriate solvent, e.g., tetrahydrofuran
(THF) or N-methyl-2-pyrrolidone. As can be appreciated by one skilled in the art, the above
reaction provides an example of a generalized approach wherein compounds similar in
structure to the specific reactants above (compounds similar to compounds of type 1.7, 1.8,
1.9, 1.10, and 1.11), can be substituted in the reaction to provide substituted quinazoline
sulfonamides similar to Formula 1.12.

2. ROUTEIII

[0353] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.
SCHEME 2A.
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[0354] Compounds are represented in generic form, wherein each of X2 and X3 is
independently Cl or Br, wherein LG is a leaving group, and with other substituents as noted in
compound descriptions elsewhere herein. More specific examples are set forth below.

SCHEME 2B.
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SCHEME 2C.
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SCHEME 2D.
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[0355] In one aspect, compounds of type 1.6, and similar compounds, can be prepared
according to reaction Schemes 2B, 2C, and 2D above. Thus, compounds of type 2.2 can be
prepared by a coupling reaction of an appropriate quinazoline derivative, e.g., 2.1 as shown
above, and an appropriate amine, e.g., 1.4 as shown above. Appropriate quinazoline
derivatives and appropriate amines are commercially available or prepared by methods known
to one skilled in the art. The coupling reaction is carried out in the presence of an appropriate
base, e.g., triethylamine, in an appropriate solvent, e.g., methanol, at an appropriate
temperature, e.g., 50 °C, for an appropriate period of time, e.g., 4 hours. As shown in Scheme
2B, compounds of type 1.6 can be prepared by a Grignard reaction of an appropriate halide,
e.g., 2.2 as shown above, and an appropriate Grignard reagent, e.g., 2.3 as shown above.
Appropriate Grignard reagents are commercially available or prepared by methods known to
one skilled in the art. The Grignard reaction is carried out in the presence of an appropriate
metal salt, e.g., zinc chloride, and an appropriate catalyst, e.g., [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium, in an appropriate solvent, e.g., 1,4-
dioxane, for an appropriate period of time, e.g., 16 hours. Alternatively, as shown in Schemes
2C and 2D, compounds of type 1.6 can be prepared by a coupling reaction of an appropriate
halide, e.g., 2.2 as shown above, and an appropriate amine, e.g., 2.4 as shown above.
Appropriate amines are commercially available or prepared by methods known to one skilled in
the art. As shown in Scheme 2C, the coupling reaction is carried out in the presence of an
appropriate base, e.g., potassium carbonate, in an appropriate solvent, e.g., 1,4-dioxane, at an
appropriate temperature, e.g., 100 °C, for an appropriate period of time, e.g., 2 hours.
Alternatively, as shown in Scheme 2D, the coupling reaction is carried out at an appropriate
temperature, e.g., 90 °C, for an appropriate period of time, e.g., 2 hours. As can be
appreciated by one skilled in the art, the above reaction provides an example of a generalized
approach wherein compounds similar in structure to the specific reactants above (compounds
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similar to compounds of type 1.10, 2.5, 2.6, 2.7, 2.9, and 2.11), can be substituted in the
reaction to provide substituted quinazoline sulfonamides similar to Formulas 2.8, 2.10, and
2.12.

3. ROUTEII

[0356] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.

SCHEME 3A.
Rs(ﬁanAW éN%m Q jw B (N)~R|

» de
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[0357] Compounds are represented in generic form, with substituents as noted in compound

descriptions elsewhere herein. A more specific example is set forth below.
SCHEME 3B.
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[0358] In one aspect, compounds of type 3.2, and similar compounds, can be prepared
according to reaction Scheme 3B above. Thus, compounds of type 3.2 can be prepared by
reduction of an appropriate ester, e.g., 3.1 as shown above. The reduction is carried out in the
presence of an appropriate base, e.g., lithium hydroxide, in an appropriate solvent system,
e.g., tetrahydrofuran and water, for an appropriate period of time, e.g., 3 hours. As can be
appreciated by one skilled in the art, the above reaction provides an example of a generalized
approach wherein compounds similar in structure to the specific reactants above (compounds
similar to compound of type 3.3), can be substituted in the reaction to provide substituted
quinazoline sulfonamides similar to Formula 3.4.

4. ROUTE IV

[0359] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.
SCHEME 4A.
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[0360] Compounds are represented in generic form, wherein X is a halogen and with other
substituents as noted in compound descriptions elsewhere herein. A more specific example is

set forth below.
SCHEME 4B.
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[0361] In one aspect, compounds of type 4.3, and similar compounds, can be prepared
according to reaction Scheme 4B above. Thus, compounds of type 4.2 can be prepared by a
substitution reaction of an appropriate hydroxyl, e.g., 4.3 as shown above. Appropriate
hydroxyls are commercially available or prepared by methods known to one skilled in the art.
The substitution reaction is carried out in the presence of an appropriate halide source, e.g.,
phosphoryl chloride, at an appropriate temperature, e.g., 110 °C, for an appropriate period of
time, e.g., 16 hours. Compounds of type 4.3 can be prepared by a coupling reaction of an
appropriate quinazoline derivative, e.g., 4.2 as shown above, and an appropriate amine, e.g.,
1.4 as shown above. The coupling reaction is carried out in the presence of an appropriate
base, e.g., triethylamine, in an appropriate solvent, e.g., N-methyl-2-pyrrolidone, at an
appropriate temperature, e.g., 140 °C, for an appropriate period of time, e.g., 30 minutes. As
can be appreciated by one skilled in the art, the above reaction provides an example of a
generalized approach wherein compounds similar in structure to the specific reactants above
(compounds similar to compounds of type 1.10, 4.4, and 4.5), can be substituted in the
reaction to provide substituted quinazoline sulfonamides similar to Formula 4.6.

5. ROUTEV

[0362] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.
SCHEME 5A.
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[0363] Compounds are represented in generic form, with substituents as noted in compound

descriptions elsewhere herein. A more specific example is set forth below.
SCHEME 5B.
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[0364] In one aspect, compounds of type 5.3-5.8, and similar compounds, can be prepared
according to reaction Scheme 5B above. Thus, compounds of type 5.3 can be prepared by a
carbonylation reaction of an appropriate aryl bromide, e.g., 5.2 as shown above, and an
appropriate amine, e.g., silazane. Appropriate amines are commercially available or prepared
by methods known to one skilled in the art. The carbonylation reaction is carried out in the
presence of an appropriate catalyst, e.g., palladium (ll) acetate, an appropriate ligand, e.g.,
1,3-bis(diphenylphosphino)propane, and an appropriate base, e.g., N,N-diisopropylethylamine,
100 °C, for an appropriate period of time, e.g., 4 hours.

at an appropriate temperature, e.g.,
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Compounds of type 5.4 can be prepared by a cyanation reaction of an appropriate aryl
bromide, e.g., 5.2 as shown above. The cyanation reaction is carried out in the presence of an
appropriate  metal cyanide, e.g., zinc cyanide, and an appropriate catalyst, e.g.,
tetrakis(triphenylphosphine)palladium (0), in an appropriate solvent, e.g., N-methyl-2-
pyrrolidone, at an appropriate temperature, e.g., 130 °C, for an appropriate period of time,
e.g., 30 minutes. Compounds of type 5.5 can be prepared by a coupling reaction of an
appropriate aryl bromide, e.g., 5.2 as shown above, and an appropriate amine, e.g.,
morpholine as shown above. Appropriate amines are commercially available or prepared by
methods known to one skilled in the art. The coupling reaction is carried out in the presence of
an appropriate base, e.g., sodium tert-butoxide, an appropriate catalyst, e.g.,
tris(dibenzylideneacetone)dipalladium (0), and an appropriate ligand, e.g., 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (BINAP), in an appropriate solvent, e.g., 1,4-dioxane, at
an appropriate temperature, e.g., 110 °C, for an appropriate period of time, e.g., 1 hour.
Compounds of type 5.6 can be prepared by a coupling reaction of an appropriate aryl bromide,
e.g., 5.2 as shown above, and an appropriate organotin reagent, e.g., 2-
(tributylstannyl)oxazole as shown above. Appropriate organotin reagents are commercially
available or prepared by methods known to one skilled in the art. The coupling reaction is
carried out in the presence of an appropriate catalyst, e.g.,
tris(dibenzylideneacetone)dipalladium (0), in an appropriate solvent, e.g., 1,4-dioxane, at an
appropriate temperature, e.g., 110 °C, for an appropriate period of time, e.g., 30 minutes.
Compounds of type 5.7 can be prepared by a coupling reaction of an appropriate aryl bromide,
e.g., 5.2 as shown above, and an appropriate organoborane, e.g., trimethyl boroxime as
shown above. Appropriate organoboranes are commercially available or prepared by methods
known to one skilled in the art. The coupling reaction is carried out in the presence of an
appropriate catalyst, e.g., tetrakis(triphenylphosphine)palladium (0), and an appropriate base,
e.g., potassium carbonate, in an appropriate solvent, e.g., 1,4-dioxane, at an appropriate
temperature, e.g., 120 °C, for an appropriate period of time, e.g., 1 hour. Compounds of type
5.8 can be prepared by a coupling reaction of an appropriate aryl bromide, e.g., 5.2, and an
appropriate amide, e.g., pivalamide as shown above. Appropriate amides are commercially
available or prepared by one skilled in the art. The coupling reaction is carried out in the
presence of an appropriate catalyst, e.g., copper (l) iodide, an appropriate ligand, e.g., N,N'-
dimethylethylenediamine, and an appropriate salt, e.g., tripotassium phosphate, in an
appropriate solvent, e.g., 1.4-dioxane, at an appropriate temperature, e.g., 100 °C, for an
appropriate period of time, e.g., 16 hours. As can be appreciated by one skilled in the art, the
above reaction provides an example of a generalized approach wherein compounds similar in
structure to the specific reactants above (compounds similar to compounds of type 5.2), can
be substituted in the reaction to provide substituted quinazoline sulfonamides similar to
Formulas 5.3, 5.4, 5.5, 5.6, 5.7, and 5.8.

6. ROUTE VI

[0365] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.
SCHEME 6A.
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[0366] Compounds are represented in generic form, wherein X is halogen and with other
substituents as noted in compound descriptions elsewhere herein. A more specific example is
set forth below.

SCHEME 6B.
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[0367] In one aspect, compounds of type 6.7, and similar compounds, can be prepared
according to reaction Scheme 6B above. Thus, compounds of type 6.2 can be prepared by
electrophilic aromatic substitution of an appropriate arene, e.g., 6.1 as shown above.
Appropriate arenes are commercially available or prepared by methods known to one skilled in
the art. The electrophilic aromatic substitution is carried out in the presence of an appropriate
electrophile, e.g., iodine monochloride, and an appropriate base, e.g., methanol, in an
appropriate solvent, e.g., dichloromethane, for an appropriate period of time, e.g., 1 hour.
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Compounds of type 6.3 can be prepared by a cyanation reaction of an appropriate aryl iodide,
e.g., 6.2 as shown above. The cyanation reaction is carried out in the presence of an
appropriate metal cyanide, e.g., zinc cyanide, in an appropriate solvent, e.g., N-methyl-2-
pyrrolidone, at an appropriate temperature, e.g., 150 °C, for an appropriate period of time,
e.g., 2 hours. Compounds of type 6.4 can be prepared by hydrolysis of an appropriate aryl
cyanide, e.g., 6.3 as shown above. The hydrolysis is carried out in the presence of an
appropriate base, e.g., 6N sodium hydroxide, in an appropriate solvent, e.g., 1,4-dioxane, at
an appropriate temperature, e.g., 100 °C, for an appropriate period of time, e.g., 16 hours.
Compounds of type 6.5 can be prepared by cyclization of an appropriate aryl carboxylic acid,
e.g., 6.4 as shown above, and an appropriate amidine, e.g., formamidine acetate as shown
above. Appropriate amidines are commercially available or prepared by methods known to one
skilled in the art. The cyclization is carried out in the presence of an appropriate solvent, e.g.,
ethoxy ethanol, at an appropriate temperature, e.g., 130 °C, for an appropriate period of time,
e.g., 24 hours. Compounds of type 6.6 can be prepared by a substitution reaction of an
appropriate aryl alcohol, e.g., 6.5 as shown above, and an appropriate electrophile, e.g., oxalyl
dichloride as shown above. The substitution reaction is carried out in the presence of an
appropriate base, e.g., triethylamine, and an appropriate solvent system, e.g.,
dimethylformamide (DMF) and dichloromethane, for an appropriate period of time, e.g., 16
hours. Compounds of type 6.7 can be prepared by a coupling reaction of an appropriate aryl
halide, e.g., 6.6 as shown above, and an appropriate amine, e.g., 1.4 as shown above. The
coupling reaction is carried out in the presence of an appropriate base, e.g., N,N-
diisopropylethylamine, in an appropriate solvent, e.g., N-methyl-2-pyrrolidinone, for an
appropriate period of time, e.g., 4 hours. As can be appreciated by one skilled in the art, the
above reaction provides an example of a generalized approach wherein compounds similar in
structure to the specific reactants above (compounds similar to compounds of type 1.10, 6.8,
6.9, 6.10, 6.11, 6.12, and 6.13), can be substituted in the reaction to provide substituted
quinazoline sulfonamides similar to Formula 6.14.

7. ROUTE VII

[0368] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.

SCHEME 7A.
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7.4

[0369] Compounds are represented in generic form, wherein each of X' and X2 is
independently halogen and with other substituents as noted in compound descriptions
elsewhere herein. A more specific example is set forth below.

SCHEME 7B.
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[0370] In one aspect, compounds of type 7.4, and similar compounds, can be prepared
according to reaction Scheme 7B above. Thus, compounds of type 7.3 can be prepared by an
alkylation reaction of an appropriate amine, e.g., 7.1 as shown above, and an appropriate alkyl
halide, e.g., 7.2 as shown above. Appropriate alkyl halides are commercially available or
prepared by methods known to one skilled in the art. The alkylation reaction is carried out in
the presence of an appropriate base, e.g., potassium carbonate, in an appropriate solvent,
e.g., 1,4-dioxane, at an appropriate temperature, e.g., 80 °C, for an appropriate period of time,
e.g., 6 hours. Compounds of type 7.4 can be prepared by hydrogenation of an appropriate aryl
halide, e.g., 7.3 as shown above. The hydrogenation is carried out in the presence of an
appropriate hydrogen source, e.g., hydrogen gas, and an appropriate catalyst, e.g., palladium
on carbon, in an appropriate solvent, e.g., ethyl acetate, for an appropriate period of time, e.g.,
4 hours. As can be appreciated by one skilled in the art, the above reaction provides an
example of a generalized approach wherein compounds similar in structure to the specific
reactants above (compounds similar to compounds of type 7.5, 7.6, and 7.7), can be
substituted in the reaction to provide substituted quinazoline sulfonamides similar to Formula
7.8.

8. ROUTE VI

[0371] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.

SCHEME 8A.
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[0372] Compounds are represented in generic form, wherein PG is an amino protecting group
and with other substituents as noted in compound descriptions elsewhere herein. A more
specific example is set forth below.

SCHEME 8B.
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[0373] In one aspect, compounds of type 8.4, and similar compounds, can be prepared
according to reaction Scheme 8B above. Thus, compounds of type 8.2 can be prepared by
deprotection of an appropriate amine, e.g., 8.1 as shown above. The deprotection is carried
out in the presence of an appropriate deprotecting agent, e.g., hydrochloric acid, in an
appropriate solvent system, e.g., 1,4-dioxane and dichloromethane, for an appropriate period
of time, e.g., 2 hours. Compounds of type 8.4 can be prepared by a sulfonylation reaction of an
appropriate amine, e.g., 8.2 as shown above, and an appropriate sulfonyl halide, e.g., 8.3 as
shown above. The sulfonylation reaction is carried out in the presence of an appropriate base,
e.g., triethylamine, in an appropriate solvent, e.g., dichloromethane, for an appropriate period
of time, e.g., 30 minutes. As can be appreciated by one skilled in the art, the above reaction
provides an example of a generalized approach wherein compounds similar in structure to the
specific reactants above (compounds similar to compounds of type 8.1, 8.2, and 8.3), can be
substituted in the reaction to provide substituted quinazoline sulfonamides similar to Formula
8.4.

9. ROUTE IX

[0374] In one aspect, substituted quinazoline sulfonamides can be prepared as shown below.

SCHEME 9A.
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[0375] Compounds are represented in generic form, wherein PG is an amino protecting group,
X is halogen, and with other substituents as noted in compound descriptions elsewhere herein.
A more specific example is set forth below.

SCHEME 9B.
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[0376] In one aspect, compounds of type 9.7, and similar compounds, can be prepared
according to reaction Scheme 9B above. Thus, compounds of type 9.2 can be prepared by
epoxidation of an appropriate ketone, e.g., 9.1 as shown above. Appropriate ketones are
commercially available or prepared by methods known to one skilled in the art. The
epoxidation is carried out in the presence of an appropriate sulfoxonium agent, e.g.,
trimethylsulfoxonium iodide, and an appropriate base, e.g., 60% sodium hydride, in an
appropriate solvent, e.g., dimethylsulfoxide (DMSO), for an appropriate period of time, e.g., 12
hours. Compounds of type 9.4 can be prepared by a nucleophilic substitution reaction of an
appropriate epoxide, e.g., 9.2 as shown above, and an appropriate nucleophile, e.g., 9.3 as
shown above. The nucleophilic substitution reaction is carried out in the presence of an
appropriate base, e.g., benzyl triethylammonium chloride (TEBAC), in an appropriate solvent,
e.g., dioxane, at an appropriate temperature, e.g., 90 °C, for an appropriate period of time,
e.g., 16 hours. Compounds of type 9.5 can be prepared by deprotection of an appropriate
amine, e.g., 9.4 as shown above. The deprotection is carried out in the presence of an
appropriate deprotecting agent, e.g., trifluoroacetic acid (TFA), in an appropriate solvent, e.g.,
dichloromethane, for an appropriate period of time, e.g., 1 hour. Compounds of type 9.7 can
be prepared by a coupling reaction of an appropriate aryl halide, e.g., 9.6 as shown above,
and an appropriate amine, e.g., 9.5 as shown above. The coupling reaction is carried out in the
presence of an appropriate base, e.g., N,N-diisopropylethylamine, in an appropriate solvent,
e.g., dichloromethane, for an appropriate period of time, e.g., 1 hour. As can be appreciated by
one skilled in the art, the above reaction provides an example of a generalized approach
wherein compounds similar in structure to the specific reactants above (compounds similar to
compounds of type 9.8, 9.9, 9.10, 9.11, 9.12, and 9.13), can be substituted in the reaction to
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provide substituted quinazoline sulfonamides similar to Formula 9.14.

. METHODS OF USING THE COMPOSITIONS

[0377] Provided are methods of using of a disclosed composition or medicament. In one
aspect, the method of use is directed to the treatment of a disorder. In a further aspect, the
disclosed compounds can be used as single agents or in combination with one or more other
drugs in the treatment, prevention, control, amelioration, or reduction of risk of the
aforementioned diseases, disorders and conditions for which the compound or the other drugs
have utility, where the combination of drugs together are safer or more effective than either
drug alone. The other drug(s) can be administered by a route and in an amount commonly
used therefore, contemporaneously or sequentially with a disclosed compound. When a
disclosed compound is used contemporaneously with one or more other drugs, a
pharmaceutical composition in unit dosage form containing such drugs and the disclosed
compound is preferred. However, the combination therapy can also be administered on
overlapping schedules. It is also envisioned that the combination of one or more active
ingredients and a disclosed compound can be more efficacious than either as a single agent.

[0378] The pharmaceutical compositions and methods of the present invention can further
comprise other therapeutically active compounds as noted herein which are usually applied in
the treatment of the above mentioned pathological conditions.

1. MANUFACTURE OF A MEDICAMENT

[0379] In one aspect, the invention relates to a method for the manufacture of a medicament
for treating or preventing a disorder associated with elevated TXNIP and/or glucagon in a
mammal, the method comprising combining a therapeutically effective amount of a disclosed
compound or product of a disclosed method with a pharmaceutically acceptable carrier or
diluent.

[0380] In a further aspect, the disorder associated with elevated TXNIP and/or glucagon is a
disorder affecting regulation of hepatic glucose production. In a still further aspect, the disorder
associated with elevated TXNIP is diabetes. In yet a further aspect, the diabetes is selected
from Type | diabetes, Type Il diabetes, and gestational diabetes. In an even further aspect, the
diabetes is Type | diabetes. In a still further aspect, the diabetes is Type Il diabetes. In yet a
further aspect, the diabetes is gestational diabetes.

[0381] As regards these applications, the present method includes the administration to an
animal, particularly a mammal, and more particularly a human, of a therapeutically effective
amount of the compound effective in the inhibition of TXNIP expression and TXNIP protein
signaling. The dose administered to an animal, particularly a human, in the context of the
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present invention should be sufficient to affect a therapeutic response in the animal over a
reasonable time frame. One skilled in the art will recognize that dosage will depend upon a
variety of factors including the condition of the animal, the body weight of the animal, as well as
the severity and stage of the disorder.

[0382] Thus, in one aspect, the invention relates to the manufacture of a medicament
comprising combining a disclosed compound or a product of a disclosed method of making, or
a pharmaceutically acceptable salt, solvate, or polymorph thereof, with a pharmaceutically
acceptable carrier or diluent.

2. USE OF COMPOUNDS AND COMPOSITIONS

[0383] Also provided are the uses of the disclosed compounds and compositions. Thus, in one
aspect, the invention relates to the uses for inhibition of TXNIP expression or function and/or
reduction of glucagon levels. In a further aspect, the use is treatment of a disorder associated
with elevated TXNIP and/or glucagon (e.g., diabetes or diabetes related disorders).

[0384] In a further aspect, the invention relates to the use of a disclosed compound or product
of a disclosed method in the manufacture of a medicament for the treatment of a disorder
associated with TXNIP activity such as, for example, a disorder associated with elevated TXNIP
(e.g., diabetes or diabetes related disorders).

[0385] In a further aspect, the disorder associated with elevated TXNIP and/or glucagon is a
disorder affecting the regulation of hepatic glucose production. In a still further aspect, the
disorder associated with elevated TXNIP is diabetes. In yet a further aspect, the diabetes is
selected from Type | diabetes, Type Il diabetes, and gestational diabetes. In an even further
aspect, the diabetes is Type | diabetes. In a still further aspect, the diabetes is Type Il diabetes.
In an even further aspect, the disorder is gestational diabetes.

[0386] Also provided are uses of the disclosed compounds and compositions for treating
hyperlipidemia and/or fatty liver disease (e.g., nonalcoholic fatty liver disease). The
hyperlipidemia and/or fatty liver disease is optionally associated with elevated TXNIP and/or
glucagon, but is not necessarily so associated. Further, the hyperlipidemia and/or fatty liver
disease is optionally related with diabetes, but is not necessarily related to diabetes.

[0387] In a further aspect, the use relates to a process for preparing a pharmaceutical
composition comprising a therapeutically effective amount of a disclosed compound or a
product of a disclosed method, and a pharmaceutically acceptable carrier, for use as a
medicament.

[0388] In a further aspect, the use relates to a process for preparing a pharmaceutical
composition comprising a therapeutically effective amount of a disclosed compound or a
product of a disclosed method, wherein a pharmaceutically acceptable carrier is intimately
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mixed with a therapeutically effective amount of the disclosed compound or the product of a
disclosed method.

[0389] In various aspects, the use relates to the treatment of a disorder in a vertebrate animal.
In a further aspect, the use relates to the treatment of a disorder in a human subject.

[0390] It is understood that the disclosed uses can be employed in connection with the
disclosed compounds, methods, compositions, and kits. In a further aspect, the invention
relates to the use of a disclosed compound or composition of a medicament for the treatment
of a disorder associated with elevated TXNIP and/or glucagon and or for treatment of
hyperlipidemia and/or fatty liver disease in a mammal.

3. KITS

[0391] In one aspect, disclosed are kits comprising an effective amount of a compound having

a structure represented by a formula:
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wherein nis 0, 1, or 2; wherein p is 0, 1, 2, 3, or 4; wherein q is 0 or 1; wherein R'is -NH>, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 hydroxyalkyl, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, -(C1-C4 alkyl)(C1-C4 alkoxy), -(C1-C4 alkyl)COzH, or Cy'; wherein
Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4 alkyl, C1-C4
haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein R? is

hydrogen or C1-C4 alkyl, or wherein each of R and R? are covalently bonded together and,
together with the intermediate atoms, comprise a 3- to 6-membered heterocycloalkyl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;
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wherein R3 is hydrogen or C1-C4 alkyl, or wherein each of R! and R® are covalently bonded
together and, together with the intermediate atoms, comprise a 5- to 7-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, -
NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R4 is hydrogen, halogen, -NH5, - OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4

alkylamino, (C1-C4)(C1-C4) dialkylamino, or Cy2 wherein Cy?, when present, is C3-C6
cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein each of R%3 R R3¢ and R is
independently hydrogen, halogen, - NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4
alkoxy, C1-C4 haloalkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, -CO5(C1-C4 alkyl),
-CO5H, -CO5NHs, - NHC(O)Cy?3, -NHC(O)(C1-C4 alkyl), or Cy3; wherein Cy3, when present, is
C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino; wherein Ais O, NR®2 or CHR®P: wherein
R%3 is hydrogen or C1-C4 alkyl; and wherein R is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl,
C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, or -CO,H; wherein R’ is
hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4 alkoxy; wherein each
occurrence of R% and R®, when present, is independently hydrogen, C1-C4 alkyl, C1-C4
haloalkyl, phenyl, or -CO5H: or wherein p is 1 and each of R® and R& together comprise =O;
and wherein R is hydrogen, C1-C4 alkyl, or Cy* wherein Cy# when present, is C3-C6

cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, -NH5, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy,

C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino, or a pharmaceutically acceptable salt
thereof, and one or more of: (a) at least one agent known to treat a disorder associated with
elevated TXNIP; (b) at least one agent known to reduce TXNIP; and (c) instructions for treating
or preventing a disorder associated with elevated TXNIP.

[0392] In another aspect, disclosed are kits comprising an effective amount of a compound
having a structure represented by a formula:

o j*ﬁ i
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wherein n is 0, 1, or 2; wherein each of p and q is independently 0 or 1; wherein R'is -NH,, -
OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
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dialkylamino, or Cy'; wherein Cy', when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein R? is hydrogen or C1-C4 alkyl, or wherein each of R' and R? are
covalently bonded together and, together with the intermediate atoms, comprise a 3- to 6-
membered heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from
halogen, -NH», -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)

(C1-C4) dialkylamino; wherein R3 is hydrogen or C1-C4 alkyl; wherein R* is hydrogen,
halogen, -NH,, -OH, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)

dialkylamino, or Cy2; wherein Cy2, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl,
or aryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH>,

-OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4)

dialkylamino; wherein each of R%8 R3 R3¢ and R is independently hydrogen, halogen, -
NH,, -CN, -OH, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-

C4) dialkylamino, -CO(C1-C4 alkyl), -CO,H, -CO,NH,, -NHC(0)Cy3, -NHC(O)(C1-C4 alkyl), or

Cy3; wherein Cy3, when present, is C3-C6 cycloalkyl, C2-C5 heterocycloalkyl, or aryl, and is
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -NH», -OH, C1-C4

alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, and (C1-C4)(C1-C4) dialkylamino;

wherein A is O, NR®8 or CHR®P; wherein R% is hydrogen or C1-C4 alkyl; and wherein R% is
hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 alkylamino, or (C1-C4)(C1-C4)

dialkylamino; wherein R’ is hydrogen, halogen, -OH, C1-C4 alkyl, C1-C4 haloalkyl, or C1-C4

alkoxy; wherein R3 is hydrogen, C1-C4 alkyl, or C1-C4 haloalkyl, or a pharmaceutically
acceptable salt thereof, and one or more of. (a) at least one agent known to treat a disorder
associated with elevated TXNIP; (b) at least one agent known to reduce TXNIP; and (c)
instructions for treating or preventing a disorder associated with elevated TXNIP.

[0393] In various aspects, the agents and pharmaceutical compositions described herein can
be provided in a kit. The kit can also include combinations of the agents and pharmaceutical
compositions described herein.

[0394] In various aspects, the informational material can be descriptive, instructional,
marketing or other material that relates to the methods described herein and/or to the use of
the agents for the methods described herein. For example, the informational material may
relate to the use of the agents herein to treat a subject who has, or who is at risk for
developing, a disorder associated with elevated TXNIP. The kits can also include paraphernalia
for administering the agents of this invention to a cell (in culture or in vivo) and/or for
administering a cell to a patient.

[0395] In various aspects, the informational material can include instructions for administering
the pharmaceutical composition and/or cell(s) in a suitable manner to treat a human, e.g., in a
suitable dose, dosage form, or mode of administration (e.g., a dose, dosage form, or mode of
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administration described herein). In a further aspect, the informational material can include
instructions to administer the pharmaceutical composition to a suitable subject, e.g., a human
having, or at risk for developing, a disorder associated with elevated TXNIP.

[0396] In various aspects, the composition of the kit can include other ingredients, such as a
solvent or buffer, a stabilizer, a preservative, a fragrance or other cosmetic ingredient. In such
aspects, the kit can include instructions for admixing the agent and the other ingredients, or for
using one or more compounds together with the other ingredients.

[0397] In a further aspect, the compound and the at least one agent known are co-formulated.
In a still further aspect, the compound and the at least one agent are co-packaged.

[0398] In a further aspect, the kit further comprises a plurality of dosage forms, the plurality
comprising one or more doses; wherein each dose comprises an effective amount of the
compound and the at least one agent. In a still further aspect, the effective amount is a
therapeutically effective amount. In yet a further aspect, the effective amount is a
prophylactically effective amount. In an even further aspect, each dose of the compound and
the at least one agent are co-packaged. In a still further aspect, each dose of the compound
and the at least one agent are co-formulated.

4. SUBJECTS

[0399] In various aspects, the subject of the herein disclosed methods is a vertebrate, e.g., a
mammal. Thus, the subject of the herein disclosed methods can be a human, non-human
primate, horse, pig, rabbit, dog, sheep, goat, cow, cat, guinea pig or rodent. The term does not
denote a particular age or sex. Thus, adult and newborn subjects, as well as fetuses, whether
male or female, are intended to be covered. A patient refers to a subject afflicted with a
disease or disorder. The term "patient" includes human and veterinary subjects.

[0400] In some aspects of the disclosed methods, the subject has been diagnosed with a need
for treatment prior to the administering step. In some aspects of the disclosed method, the
subject has been diagnosed with a disorder associated with elevated TXNIP prior to the
administering step. In some aspects of the disclosed methods, the subject has been identified
with a need for treatment prior to the administering step. In one aspect, a subject can be
treated prophylactically with a compound or composition disclosed herein, as discussed herein
elsewhere.

a. DOSAGE

[0401] Toxicity and therapeutic efficacy of the agents and pharmaceutical compositions
described herein can be determined by standard pharmaceutical procedures, using either cells
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in culture or experimental animals to determine the LDgy (the dose lethal to 50% of the
population) and the EDsq (the dose therapeutically effective in 50% of the population). The

dose ratio between toxic and therapeutic effects is the therapeutic index and can be expressed
as the ratio LDgo/EDg.

[0402] Data obtained from cell culture assays and further animal studies can be used in
formulating a range of dosage for use in humans. The dosage of such compounds lies
preferably within a range of circulating concentrations that include the EDgg with little or no

toxicity, and with little or no adverse effect on a human's ability to hear. The dosage may vary
within this range depending upon the dosage form employed and the route of administration
utilized. For any agents used in the methods described herein, the therapeutically effective
dose can be estimated initially from cell culture assays. A dose can be formulated in animal
models to achieve a circulating plasma concentration range that includes the ICgg (that is, the

concentration of the test compound which achieves a half-maximal inhibition of symptoms) as
determined in cell culture. Such information can be used to more accurately determine useful
doses in humans. Exemplary dosage amounts of a differentiation agent are at least from about
0.01 to 3000 mg per day, e.g., at least about 0.00001, 0.0001, 0.001, 0.01, 0.1, 1, 2, 5, 10, 25,
50, 100, 200, 500, 1000, 2000, or 3000 mg per kg per day, or more.

[0403] The formulations and routes of administration can be tailored to the disease or disorder
being treated, and for the specific human being treated. For example, a subject can receive a
dose of the agent once or twice or more daily for one week, one month, six months, one year,
or more. The treatment can continue indefinitely, such as throughout the lifetime of the human.
Treatment can be administered at regular or irregular intervals (once every other day or twice
per week), and the dosage and timing of the administration can be adjusted throughout the
course of the treatment. The dosage can remain constant over the course of the treatment
regimen, or it can be decreased or increased over the course of the treatment.

[0404] In various aspects, the dosage facilitates an intended purpose for both prophylaxis and
treatment without undesirable side effects, such as toxicity, irritation or allergic response.
Although individual needs may vary, the determination of optimal ranges for effective amounts
of formulations is within the skill of the art. Human doses can readily be extrapolated from
animal studies (Katocs et al., (1990) Chapter 27 in Remington's Pharmaceutical Sciences, 18th
Ed., Gennaro, ed., Mack Publishing Co., Easton, PA). In general, the dosage required to
provide an effective amount of a formulation, which can be adjusted by one skilled in the art,
will vary depending on several factors, including the age, health, physical condition, weight,
type and extent of the disease or disorder of the recipient, frequency of treatment, the nature
of concurrent therapy, if required, and the nature and scope of the desired effect(s) (Nies et al.,
(1996) Chapter 3, In: Goodman & Gilman's The Pharmacological Basis of Therapeutics, 9th
Ed., Hardman et al., eds., McGraw-Hill, New York, NY).

b. ROUTES OF ADMINISTRATION
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[0405] Also provided are routes of administering the disclosed compounds and compositions.
The compounds and compositions of the present invention can be administered by direct
therapy using systemic administration and/or local administration. In various aspects, the route
of administration can be determined by a patient's health care provider or clinician, for example
following an evaluation of the patient. In various aspects, an individual patient's therapy may be
customized, e.g., the type of agent used, the routes of administration, and the frequency of
administration can be personalized. Alternatively, therapy may be performed using a standard
course of treatment, e.g., using pre-selected agents and pre-selected routes of administration
and frequency of administration.

[0406] Systemic routes of administration can include, but are not limited to, parenteral routes
of administration, e.g., intravenous injection, intramuscular injection, and intraperitoneal
injection; enteral routes of administration e.g., administration by the oral route, lozenges,
compressed tablets, pills, tablets, capsules, drops (e.g., ear drops), syrups, suspensions and
emulsions; rectal administration, e.g., a rectal suppository or enema; a vaginal suppository; a
urethral suppository; transdermal routes of administration; and inhalation (e.g., nasal sprays).

[0407] In various aspects, the modes of administration described above may be combined in
any order.

J. EXAMPLES

[0408] The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how the compounds, compositions, articles,
devices and/or methods claimed herein are made and evaluated, and are intended to be
purely exemplary of the invention and are not intended to limit the scope of what the inventors
regard as their invention. Efforts have been made to ensure accuracy with respect to numbers
(e.g., amounts, temperature, etc.), but some errors and deviations should be accounted for.
Unless indicated otherwise, parts are parts by weight, temperature is in °C or is at ambient
temperature, and pressure is at or near atmospheric.

[0409] The Examples are provided herein to illustrate the invention, and should not be
construed as limiting the invention in any way. Examples are provided herein to illustrate the
invention and should not be construed as limiting the invention in any way.

1. BIOLOGY EXPERIMENTALS

[0410] As an overview, the following steps were taken to identify and optimize lead
compounds: (1) primary screening (compound library screen using an INS-1 cell line stably
transfected with human TXNIP promoter luciferase reporter system and cultured in low (5mM)
or high glucose (25 mM) glucose; counter screen to exclude hits that also inhibit general
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transcription); (2) secondary screen of hits (dose response and cytotoxicity screen determining
IC50 and cell death using (untransfected) INS-1 cells); (3) manual confirmation of hits by (a)
performing transient co-transfection experiments using human TXNIP promoter driven firefly
luciferase and pRK-TK driven renilla luciferase reporter constructs in the presence or absence
of compound followed by dual luciferase reporter assays; (b) using quantitative real-time RT-
PCR to determine the ability of hits to inhibit endogenous TXNIP mRNA expression); (c)
Western blotting to confirm TXNIP inhibition at the protein level; (d) assessing TXNIP
expression at low and high glucose in primary human islets treated with and without the
compound; (e) apoptosis assays, to assess putative TXNIP inhibitors functionally for the
capacity to protect against B-cell apoptosis e.g. by cleaved caspase-3 analysis; (4) animal
testing (lead compounds from the previous screens and chemical optimization that have
proven sufficiently potent in the cell model were tested in vivo in mice using STZ-diabetic mice
including analysis of glucose homeostasis by blood glucose monitoring. Agents were selected
based on efficacy, desirable pharmacokinetic properties, and lack of toxicity and off-target
binding. Additional details are provided below.

a. CELL CULTURE AND TREATMENT

[0411] The Rat INS-1 cell line was obtained from UAB and maintained in RPMI-1640
(Invitrogen #11875) supplemented with 10% fetal bovine serum (FBS), 100 U/ml penicillin and
100 mg/ml streptomycin, 10 mM HEPES, 1 mM Sodium Pyruvate, 50 yM 2-Mercaptoethanol,

and 11.1 mM Glucose in a humidified incubator with a 5% COz atmosphere at 37 °C. 4 x 104
cells per well were seeded to 96-well plate and incubated at 37 °C overnight. A subset of the
cells were then cultured in medium with & mM Glucose for 24 hrs and then treated in medium
with 25 mM glucose with or without compounds to be tested for another 24 hrs.

[0412] For seeding cells, the cell composition is calculated and cells are diluted to 4 x 103

cells/ml. 100 pl are then added to each well and diluted to 4 x 104 cells/well.

b. CELL TRANSCFECTION

[0413] The human TXNIP promoter region including -1518 bp upstream of the ATG start
codon was subcloned into the pGL4.17 [luc2/Neo] vector (Promega) to generate the luciferase
reporter plasmid and was verified by sequencing.

[0414] To generate a stable cell line, INS-1 cells were transfected with this pGL4.17-human
TXNIP promoter luciferase plasmid (0.4ug/well) using DharmaFECT Duo transfection reagent
(1pl/well; Dharmacon). 48 h after transfection, Geneticin (100ug/ml, Invitrogen) was added to
select stable transfected cells. After all Geneticin-sensitive cells of the control wells (no
transfection) had died, single clones were picked and the dose of Geneticin was reduced to the
maintenance dose of 50ug/ml, which was used thereafter for expansion and culture of these
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cells. Cells were maintained in medium containing 500 ml RPMI 1640 with 11.1 mM of glucose
(Invitrogen, # 11875), 50 ml FBS (Invitrogen, # 16140), 5 ml Pen/Strep (Invitrogen, # 15140),
5.5 ml 1M HEPES solution (Invitrogen, #15630), 5.5 ml 100X Sodium Pyruvate (Invitrogen,
#11360), and 150 mg L-glutamine (Sigma, #G3126-100G) and for each 10 ml of medium, 35 ul
of 1:1000 diluted B-Mercaptoethanol (Fisher, # ICN19470583) as well as 10 pl of Geneticin
(Invitrogen, #10131) were freshly added each time.

c. LUCIFERASE ASSAY

[0415] In certain assays in which cells were transfected with two promoters to determine

specificity, a Dual-Luciferase® Reporter Assay System (Promega, CAT#E1960) was used
according to commercial instructions. Briefly, 24 h after the transfection growth media was
removed from the cultured cells. Cells were then rinsed with 200ul PBS. After decanting the
PBS, the cells were incubated in 25 pl of PLB with gentle rocking for 15 min at RT. Then 20 ul
of cell lysate in PLB were transferred to Eppendorf tubes containing 100 ul of LAR (i.e.,
Luciferase Assay Substrate in Luciferase Assay Buffer). Cell lysates were then vortexed and
firefly luciferase activity was measure. Then 100 pul of Stop&Glow solution were added to each
sample. Samples were vortexed and Renilla luciferase activity was measured using a GLOMAX
20/20 Luminometer, with protocol "DLR-0-INJ".

d. SCREENING ASSAYS

[0416] For the primary high throughput screening (HTS) assay, stably transfected, monoclonal

INS-1 cells were split using Trypsin (2ml per T75 flask) and seeded at a density of 104/well in a
384-well plate and incubated overnight at low, 5 mM glucose. The next day, the medium was
changed to high glucose (25 mM) or high glucose plus the small molecules to be tested and
luciferase assays were performed 24h later. Compounds capable of inhibiting glucose-induced
TXNIP promoter activity by = 50%, but found to be inactive in a counter-screen for general
transcriptional inhibitors were further tested in a secondary gPCR HTS for their ability to reduce
glucose-induced endogenous TXNIP expression in a dose-dependent manner. For secondary
screens, total RNA was extracted from 96-well cultured cells using RNeasy 96 kit (Qiagen
#74181) following the manufacturer's protocol using spin technology. Then a one-step qRT-
PCR amplification was performed using QuantiFast SYBR Green RT-PCR kit (Qiagen
#204154) and was carried out in a 10 pl reaction which consisted of 2 pl RNA, 0.5 uM each of
primers (Rat TXNIP 5' primer: CGAGTCAAAGCCGTCAGGAT (SEQ ID NO:1) and Rat TXNIP 3'
primer: TTCATAGCGCAAGTAGTCCAAGGT (SEQ ID NO:2) ; Or Rat 18S rRNA 5' primer:
AGTCCCTGCCCTTTGTACACA (SEQ ID NO:3) and Rat 18S rRNA 3' primer:
GATCCGAGGGCCTCACTAAAC) (SEQ ID NO:4), 5 pl 2x SYBR Green Master Mix, 0.1 pl 10x
QuantiFast RT Mix. The SYBR Green assay was performed using a LightCycler 480 |l (Roche
Applied Science) with an initial incubation at 50 °C for 10 min for RT followed by denaturation
at 95 °C for 5 min. Forty cycles of amplification were performed using a thermal cycling profile
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of 95 °C for 10s, 60 °C for 30 s. Subsequently, a melting curve was recorded by holding at 95
°C for 60 s, cooling to 60 °C for 60 s, and then heating at 0.11 °C/s up to 95 °C. The data was
collected and analyzed using the LightCycler 480 Software Release 1.5.0 SP3. The relative
amount of TXNIP mRNA was normalized to 18 s rRNA level as a housekeeping gene, and the

data was analyzed according to the 2"22C; method (1). The transformed data was expressed

as % inhibition and compound IC50 calculated by a 4-parameter logistic fit of the data using
GraphPad Prism 7.

[0417] The TXNIP inhibitory effect of lead compounds and derivatives was further confirmed
manually using dual-luciferase assays including a control renilla luciferase plasmid, quantitative
real-time RT-PCR and Western blotting with the anti-TXNIP IgG (JY2; # K0205-3; 1:1000; MBL,
Woburn, MA), to assure compound-induced TXNIP inhibition also at the protein level.

e. CELL VIABILITY ANALYSIS

[0418] INS-1 cell viability was determined based on quantification of ATP using Cell Titer-Glo
Luminescent Cell Viability Assay kit (Promega #G7572), which indicates the presence of
metabolically active cells. Briefly, INS-1 cells were seeded into 96-well plates at a cell density of

4.5 x 104 and 3.5 x 104 cells per well and incubated overnight at 37 °C with 5% CO2. On the
following day, cells were treated with compounds for 24 hrs and 72 hrs respectively. Cell Titer-
Glo reagent was added to the cells and Luminescence was acquired on Synergy 4 Reader
(PerkinElmer).

f. PRIMARY CELL CULTURES

[0419] Isolated primary human islets were cultured in the presence or absence of compound
#11 (Table 1). The compound specifically inhibited glucose-induced TXNIP expression, as
shown in Fig. 1. Compound #11 also protected human islets against Type 1 diabetes
associated pro-inflammatory cytokine-induced TXNIP expression and pB-cell apoptosis, as
shown in Fig. 2.

g. IN VIVO ADMINISTRATION DECREASES BLOOD GLUCOSE LEVELS AND SERUM
GLUCAGON LEVELS AND LOWERS HEPATIC GLUCOSE PRODUCTION IN WILD-TYPE
MICE

[0420] Compound #11a was administered for three weeks in the drinking water of wild-type
mice at about 100mg/kg/d. The treated mice showed no change in body weight as compared
to untreated controls and no gross abnormalities in organs upon sacrifice. However, the
treated mice showed a small but significant decrease in blood glucose levels. Fasting serum
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glucagon levels were decreased in treated mice as compared to control mice, suggesting
compound #11a affected alpha cell glucagon secretion. Indeed, incubation of alpha TC1-6 cells
with compound #11a resulted in decreased glucagon secretion.

[0421] Further studies of hepatic glucose production and whole body glucose turnover, i.e.,
peripheral glucose uptake into muscle and adipose tissue, were performed using
hyperinsulinemic-euglycemic clamp studies. The treated mice showed a significant decrease in
basal hepatic glucose production as compared to control. These results indicate compound #
11a decreases serum glucagon levels and lowers hepatic glucose production.

h. IN VIVO ADMINSITRATION LOWERS CIRCULATING LIPID LEVELS AND LIVER
TRIGLYCERIDES

[0422] Oral administration of compound #11a to wild-type mice resulted in significantly lower
levels of non-esterified fatty acids and of triglycerides in the serum as compared to control
mice not receiving compound treatment. In addition, liver triglyceride levels in compound-
treated mice were two-fold lower than in control mice.

i. IN VIVO ADMINISTRATION PREVENTS/REVERSES DIABETES IN TWO DIFFERENT
MODELS OF DIABETES

[0423] Oral administration of compound #11a (100mg/kg/d) to mice starting after completion of
the multiple low-dose STZ regimen, effectively protected against diabetes (Fig. 3). Of note, the
mice maintained a normal body weight and no detrimental effects or abnormalities were
noticed in response to compound treatment throughout the experiment or upon sacrifice and
dissection.

[0424] Obese, insulin-resistant and diabetic, leptin receptor-deficient db/db mice were
administered compound #11a as described above for 4 weeks. Similar to the STZ-treated
mice, the db/db mice showed no difference in body weight as compared to untreated db/db
mice. However, blood glucose levels in the treated animals decreased significantly within days
of starting treatment with compound #11a and remained within the normal range for the
remainder of the study (Fig. 3). The treated mice showed a significant decrease in fasting
serum glucagon levels similar to the decrease observed in lean wild-type mice. Thus, certain
substituted quinazoline sulfonamides possess good pharmacokinetic properties and are
capable of effectively inhibiting TXNIP expression, lowering glucagon levels and hepatic
glucose production and of treating and preventing diabetes. In addition, they can lower liver
and serum lipid levels

j. IN VIVO ADMINISTRATION IMPROVES STZ-INDUCED DIABETES IN A DOSE
DEPENDENT MANNER
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[0425] After having been rendered overtly diabetic by multiple low-dose STZ injections, mice
received compound #11a by gavage at a dose of 100mg/kg b.i.d or 30mg/kg b.i.d. or received
a vehicle control. Blood glucose levels significantly decreased in a dose-dependent manner in
the mice receiving compound #11a, whereas hyperglycemia continued to worsen in vehicle
treated mice.

2. CHEMISTRY EXPERIMENTALS

a. GENERAL SYNTHESIS OF SUBSTITUTED
YL)METHYL)METHANESULFONAMIDES (CMPDS 1-14)

(QUINAZOLIN-4-YL)PIPERIDIN-3-

[0426]
O\\S/Me O\\S/IVIe
N ;
(\/r\NHz MsClI Ej/\u %~ 4Mdioxane HCI (j/\u/ S
N EtN, CHoCl, N 0-°C-rt, 3h N
Boc i, 2h Boc H
1.1 1.2 1.3
(TN%."‘"‘*
(o]
NE W -Me
i N Hel Py
R cl N
5¢ 1.3 5d H
R’ R Sy

°N R5C
AL Ly
R N™ "R, THF, DIPEA, rt, 16h /)\
R5a or R5P N Ry
Et;N, NMP, 120-140 °C,

quinazoline derivative

5
MW, 30-60 min R

i. PREPARATION OF TERT-BUTYL 3-(AMINOMETHYL )PIPERIDINE-1-CARBOXYLATE

[0427]
O\\ _Me
o
H
h
Boc

[0428] To a stirred solution of 1.1 (2.0 g, 9.33 mmol) in CH5Cl> (25 mL) were added Et3N (1.8
g, 18.66 mmol) and methane sulphonyl chloride (1.60 g, 13.99 mmol) at RT. The reaction
mixture was stirred ate RT for 16h. Upon complete consumption of starting material, the
reaction mixture was poured into water (50 mL), extracted with CH>Cl> (2 x 50 mL). The
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organic extracts were washed with saturated NaHCO3; (40 mL), water (40 mL), brine (40 mL),

dried over anhydrous Na;SO4 and concentrated under reduced pressure to afford 1.2 (2.0 g,

crude) as a thick colorless liquid. MS (MM): m/z = 193.0 [M-Boc]*.

ii. PREPARATION OF TERT-BUTYL 3-(METHYLSULFONAMIDOMETHYL)PIPERIDINE-1-
CARBOXYLATE (1.3)

[0429]
O\\S/Me
P\
”'HCI

[0430] To a stirred solution of 1.2 (2.0 g, 6.81 mmol) in 1, 4-dioxane HCI (4M, 2 mL) was
stirred at RT for 2 h. Upon complete consumption of starting material, the reaction mixture was
concentrated under reduced pressure. The residue was co-distilled with toluene (3 x 25 mL) to
afford 1.3 (1.5 g, crude) as a white solid. "H NMR (300 MHz, DMSO-dg): & 9.18-8.98 (m, 1H),
7.23 (t, J =6.0 Hz, 1H), 3.23-3.15 (m, 2H), 3.23-315 (m, 2H), 2.89-2.73 (m, 1H), 2.70 (s, 3H),
2.68-2.56 (m, 3H), 1.91-1.62 (m, 4 H), 1.22-1.16 (m, 1H).

iili. PREPARATION OF COMPOUNDS 1-14

[0431] To a solution of 1.3 (0.548 mmol) and DIEA (0.15 ml) in THF/NMP (8 mL) was added
the appropriate quinazoline (0.548 mmol) and the reaction mixture was stirred at RT for 16h or
irradiated at 120-140 °C for 30-60 minutes. Upon complete consumption of the starting
material, the reaction mixture was poured into water (20 mL), extracted with EtOAc (2 x 20
mL). The organic extracts were washed with water (2 x 20 mL), brine (20 mL), dried over
anhydrous Na»>SO4 and concentrated under reduced pressure. The residue was purified by

silica gel column chromatography to afford desired compounds 1-14.

a. N-((1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (1)

[0432]
S‘S.‘/Me
& | N
N N/)

1

F
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[0433] Yield: 48%; 1H NMR (400 MHz, DMSO-d6) & 8.62 (s, 1H), 7.89 (dd, J = 9.2, 5.6 Hz,
1H), 7.75 (ddd, J = 9.2, 8.3, 2.8 Hz, 1H), 7.65 (dd, J = 9.8, 2.8 Hz, 1H), 7.13 (t, J = 6.2 Hz, 1H),
4.26 (d, J = 12.9 Hz, 1H), 4.13 (d, J = 13.2 Hz, 1H), 3.15 (td, J = 13.1, 12.3, 2.8 Hz, 1H), 3.01 -
2.82 (m, 2H), 2.89 (s, 3H), 1.92 - 1.77 (m, 3H), 1.68 (g, J = 12.5, 12.0 Hz, 1H), 1.37 - 1.22 (m,
1H); FABMS (M + H) calculated for C5H{gFN4OoS.H was 339.1286 found 339.1299; HPLC

purity >98 (% of AUC), tg = 2.3, 2.41 minutes.

b. N-((1-(5-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (2)

[0434]
O.\ ~Me
Iy
F >N H
N

2

[0435] Yield: 44%; 1H NMR (400 MHz, DMSO-d6) & 8.62 (s, 1H), 7.89 (dd, J = 9.2, 5.6 Hz,
1H), 7.75 (ddd, J = 9.2, 8.3, 2.8 Hz, 1H), 7.65 (dd, J = 9.8, 2.8 Hz, 1H), 7.13 (t, J = 6.2 Hz, 1H),
4.26 (d, J = 12.9 Hz, 1H), 4.13 (d, J = 13.2 Hz, 1H), 3.15 (td, J = 13.1, 12.3, 2.8 Hz, 1H), 3.01 -
2.82 (m, 2H), 2.89 (s, 3H), 1.92 - 1.77 (m, 3H), 1.68 (g, J = 12.5, 12.0 Hz, 1H), 1.37 - 1.22 (m,
1H); FABMS (M + H) calculated for C15H1gFN4O2S.H was 339.1286 found 339.1294; HPLC

purity >99 (% of AUC), tg = 2.3, 2.41 minutes.

c. N-((1-(8-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (3)

[0436]

0,
S,Me

N" O
(I

N

~N
N/)

E
3

[0437] Yield: 62%; 1H NMR (400 MHz, DMSO-d6) & 8.61 (s, 1H), 7.77 (dt, J = 8.4, 1.1 Hz, 1H),
7.64 (ddd, J = 10.6, 7.9, 1.1 Hz, 1H), 7.53 - 7.42 (m, 1H), 7.1 (t, J = 6.1 Hz, 1H), 4.37 - 4.28
(m, 1H), 4.20 (d, J = 13.2 Hz, 1H), 3.17 (ddd, J = 13.1, 11.4, 2.9 Hz, 1H), 3.00 - 2.80 (m, 2H),
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2.88 (s, 3H), 1.91 - 1.75 (m, 3H), 1.65 (q, J = 11.5 Hz, 1H), 1.38 - 1.22 (m, 1H); FABMS (M +
H) calculated for CqsH1gFN4O2S.H was 339.1286 found 339.1288; HPLC purity >96 (% of

AUC), g = 2.23, 2.52 minutes.

d. N-((1-(7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (4)

[0438]
O _Me

N
()
N

4

[0439] Yield: 38%; 1H NMR (400 MHz, DMSO-d6) & 8.57 (s, 1H), 8.03 (dd, J = 9.3, 6.2 Hz,
1H), 7.51 (dd, J = 10.2, 2.7 Hz, 1H), 7.38 (ddd, J = 9.2, 8.4, 2.8 Hz, 1H), 7.10 (t, J = 6.1 Hz,
1H), 4.29 (d, J = 13.3 Hz, 1H), 4.16 (d, J = 13.2 Hz, 1H), 3.17 (s, 1H), 3.00 - 2.80 (m, 3H), 2.88
(s, 3H), 1.91 - 1.74 (m, 3H), 165 (d, J = 12.9 Hz, 1H); FABMS (M + H) calculated for
C15H19FN4O,S.H was 339.1286 found 339.1296; HPLC purity >96 (% of AUC), tg = 1.2, 2.38

minutes.

e. N-((1-(6-METHOXYQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (5)

[0440]
o]
ot
N H
MeO | \JN
N/

[0441] Yield: 28%; 1H NMR (400 MHz, DMSO-d6) & 8.5 (s, 1H), 7.74 (d, J = 9.1 Hz, 1H), 7.46
(dd, J = 9.1, 2.8 Hz, 1H), 7.17 - 7.09 (m, 2H), 4.25 (d, J = 12.8 Hz, 1H), 4.09 (d, J = 13.2 Hz,
1H), 3.30 (s, 11H), 3.08 - 2.88 (m, 1H), 2.89 - 2.69 (m, 1H), 1.95 - 1.77 (m, 1H), 1.32 - 1.14
(m, 1H); FABMS (M + H) calculated for C4gHoN4O3S.H was 351.1485 found 351.1479; HPLC

purity >95 (% of AUC), tg = 2.65, 2.72 minutes.

f. N-((1-(5-CHLOROQUINAZOLIN-4-YL)PIPERIDIN-3-
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YL)METHYL)METHANESULFONAMIDE (6)

[0442]

[0443] Yield: 40%:; 'H NMR (400 MHz, DMSO-dg) 8 8.57 (s, 1H), 8.46 (s, 1H), 7.77 - 7.63 (m,
3H), 7.62 (d, J = 4.1 Hz, OH), 7.54 (d, J = 6.7 Hz, 1H), 7.08 - 6.99 (m, 1H), 4.1 - 3.95 (m, 2H),
3.92 (d, J = 13.0 Hz, 1H), 3.81 (d, J = 12.9 Hz, 1H), 3.33 (s, 1H), 3.14 (t, J = 11.7 Hz, 1H), 2.53
(d, J = 11.5 Hz, 1H), 1.97 (s, 1H), 1.86 (d, J = 12.4 Hz, 1H), 1.79 (s, 1H), 1.73 (s, OH), 1.63 (d,
J =176 Hz, 1H), 1.30 (s, 2H), 1.14 (q, J = 8.0, 7.6 Hz, 1H); FABMS (M + H) calculated for
C15H19CIN4O5S.H was 355.0990 found 355.0982; HPLC purity >99 (% of AUC), tg = 2.77

minutes.

g. N-((1-(6,7-DIFLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
L)YMETHYL)METHANESULFONAMIDE (7)

[0444]
@]
N H
F | \)N
F N”

[0445] Yield: 32%; 1H NMR (400 MHz, DMSO-d6) & 8.59 (s, 1H), 7.89 (dd, J = 11.5, 8.7 Hz,
1H), 7.80 (dd, J = 1.6, 7.9 Hz, 1H), 7.10 (t, J = 6.1 Hz, 1H), 4.28 - 4.19 (m, 1H), 4.11 (d, J =
13.2 Hz, 1H), 3.16 (ddd, J = 13.0, 11.3, 2.9 Hz, 1H), 3.00 - 2.86 (m, 2H), 2.87 (s, 4H), 2.85 (d,
J=6.3 Hz, 1H), 1.89 - 1.73 (m, 2H), 1.64 (q, J = 11.9 Hz, 1H), 1.35 - 1.20 (m, 1H); FABMS (M
+ H) calculated for Cq5H1gF2N4O2S.H was 357.1191 found 357.1183; HPLC purity >98 (% of

AUC), tg = 3.11 minutes.

h. N-((1-(6,7-DIMETHOXYQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (8)
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[0446]
o
v A
MeO | ‘)N
MeO N”

[0447] 1H NMR (400 MHz, Chloroform-d) & 8.61 (d, J = 1.0 Hz, 1H), 7.27 (d, J = 7.0 Hz, 1H),
7.07 (s, 1H), 4.84 (s, 1H), 4.17 - 4.05 (m, 2H), 4.04 - 3.93 (m, 6H), 3.13 (ddd, J = 15.9, 9.6, 2.8
Hz, 2H), 3.03 (ddd, J = 14.0, 7.7, 6.3 Hz, 1H), 2.93 (dd, J = 12.9, 9.9 Hz, 1H), 2.00 - 1.74 (m,

2H), 1.41 (s, 10H), 1.39 - 1.21 (m, 1H); MS (MM) m/z 402.2 (M + H)*.

i. N-((1-(2-PHENYLQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE
(9)

[0448]

[0449] Yield: 29%; 1H NMR (400 MHz, DMSO-d6) 6 8.50 (d, J = 6.5 Hz, 2H), 7.98 (d, J = 8.3
Hz, 1H), 7.86 (d, J = 7.8 Hz, 1H), 7.80 (d, J = 7.6 Hz, 1H), 7.49 (s, 2H), 7.18 (t, J = 6.2 Hz, 1H),
443 (d, J=12.8 Hz, 1H), 4.29 (d, J =12.9 Hz, 1H), 3.22 (d, J = 12.6 Hz, 1H), 2.99 (d, J = 14.5
Hz, 3H), 2.89 (s, 3H), 1.97 (s, 1H), 1.85 (d, J =20.6 Hz, 3H), 1.70 (s, 1H), 1.32 (d, J = 11.3 Hz,
1H); FABMS (M + H) calculated for Co1H24N4O2S.H was 397.1693 found 397.1688; HPLC
purity >99 (% of AUC), tg = 3.66 minutes.

j. N-((1-(8-CHLORO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (10)

[0450]
O\
.
H ©O
N
F 2 N
o |
N



DK/EP 3551188 T3

[0451] Yield : 34% ; "H NMR (400 MHz, DMSO-d6): 5 8.67 (s, 1H), 8.09 (dd, J = 2.8 Hz, J =
8.4 Hz, 1H), 7.65 (dd, J = 2.8 Hz, J= 9.6 Hz, 1H), 7.11 (t, J = 6.0 Hz, 1H), 4.27 (d, J = 12.8 Hz,
1H), 4.14 (d, J = 12.8 Hz, 1H), 3.24-3.16 (m, 1H), 2.98-2.89 (m, 6H), 1.91-1.78 (m, 3H), 1.71-

1.65 (m, 1H), 1.35-1.26 (m, 1H); MS (MM) m/z 373.0 [M]*; HPLC purity: > 99 (% of AUC).

k. N-((1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (11)

[0452]
Q ~Me

SR s
N

[ 2

N

1

F,C

[0453] Yield: 19%; 1H NMR (400 MHz, DMSO-d6) 5 8.66 (s, 1H), 8.22 - 8.16 (m, 1H), 8.04
(dd, J = 8.8, 1.9 Hz, 1H), 7.97 - 7.90 (m, 1H), 7.08 (t, J = 6.2 Hz, 1H), 4.38 (d, J = 13.0 Hz, 1H),
4.21 (d, J = 13.2 Hz, 1H), 3.31 - 3.18 (m, 1H), 3.01 (dd, J = 13.1, 10.1 Hz, 1H), 2.98 - 2.80 (m,
2H), 2.87 (s, 3H), 1.85 (m, 3H), 1.79 (s, 1H), 1.62 (s, 1H); FABMS (M + H) calculated for
C1sH19F3N4O2S.H was 389.1254 found 389.1243; HPLC purity >92 (% of AUC), tgr = 3.99

minutes.

1. N-((1-(7-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (12)

[0454]

[0455] Yield: 77%; 1H NMR (400 MHz, DMSO-d6) & 8.66 (s, 1H), 8.17 (d, J = 8.7 Hz, 1H), 8.08
(dd, J = 2.0, 1.0 Hz, 1H), 7.73 (dd, J = 8.8, 2.0 Hz, 1H), 7.16 - 7.08 (m, 1H), 4.41 - 4.32 (m,
1H), 4.23 (d, J = 13.3 Hz, 1H), 3.47 - 3.28 (m, 1H), 3.28 - 3.16 (m, 1H), 3.04 - 2.81 (m, 2H),
2.88 (s, 3H), 1.91 - 1.75 (m, 3H), 1.66 (g, J = 12.3, 11.9 Hz, 1H), 1.40 - 1.25 (m, 1H); FABMS
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(M + H) calculated for C4gH1gF3N402S.H was 389.1254 found 389.1246; HPLC purity >96 (%
of AUC), tgr = 10.71 minutes.

m. N-((1-(6-CYANOQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE
(13)

[0457] Yield: 79%; 1H NMR (400 MHz, DMSO-d6) & 8.66 (s, 1H), 8.17 (d, J = 8.7 Hz, 1H), 8.08
(dd, J = 2.0, 1.0 Hz, 1H), 7.73 (dd, J = 8.8, 2.0 Hz, 1H), 7.16 - 7.08 (m, 1H), 4.41 - 4.32 (m,
1H), 4.23 (d, J = 13.3 Hz, 1H), 3.47 - 3.28 (m, 1H), 3.28 - 3.16 (m, 1H), 3.04 - 2.81 (m, 2H),
2.88 (s, 3H), 1.91 - 1.75 (m, 3H), 1.66 (g, J = 12.3, 11.9 Hz, 1H), 1.40 - 1.25 (m, 1H); FABMS
(M + H) calculated for C1gH1gN5O2S.H was 389.1254 found 389.1246; HPLC purity >99 (% of

AUC), tg = 1.44 minutes.

n. N-((1-(6-(METHYLSULFONYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (14)

[0458]
O\\ .Me
O
IO N
Me\,sl Y
J N
-

[0459] Yield : 26%: 'H NMR (400 MHz, DMSO-dg): 5 8.69 (s, 1H), 8.43 (s, 1H), 8.23 (dd, J =
1.6 Hz, J = 8.8 Hz, 1H), 7.96 (d, J = 8.8 Hz, 1H), 7.12 (t, J = 6.0 Hz, 1H), 4.46 (d, J = 13.2 Hz,
1H), 4.27 (d, J =12.8 Hz, 1H), 3.40-3.33 (m, 4H), 3.12-3.06 (m, 1H), 2.97-2.94 (m, 2H), 2.89
(s, 3H), 1.94-1.82 (m, 3H), 1.67-1.65 (m, 1H), 1.45-1.35 (m, 1H); MS (MM) m/z 399.1 [M+H]*.

b. SYNTHESIS OF N-({(1-(6«(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE HYDROCHLORIDE (11A)
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[0460]
O _Me O, _Me
P )
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o HCI N
N FBC N
/@ N t2h [ ) .HCI
FaC N N
11a
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[0461] A stirred solution of 12 (50 mg, mmol) in HCI (4.0 M in 1, 4-dioxane) (2 mL) was stirred
at RT for 2 h. Upon complete consumption of starting material, the reaction mixture was

concentrated under reduced pressure to afford 11a (30 mg, 34 % as a yellow solid. '"H NMR
(300 MHz, DMSO-dg): 8 8.86 (s, 1H), 8.36 (s, 1H), 8.27 (d, J=9.0 Hz, 1H), 8.03 (d, J = 8.7 Hz,
1H), 7.18 (t, J = 6.0 Hz, 1H), 4.70 (d, J = 10.2 Hz, 1H), 4.49 (d, J = 12.0 Hz, 1H), 3.63 (t, J =
11.7 Hz, 1H), 3.36 (t, J = 10.8 Hz, 1H), 2.96 (t, J = 7.2 Hz, 1H), 2.92 (s, 3H), 2.0-1.8 (m, 3H),
1.78-1.64 (m, 1H), 1.47-1.38 (m, 1H); MS (MM) m/z 389.1 [M+H]*; HPLC Purity: >99 (% of
AUC).

c. SYNTHESIS OF N-((1-(2-1ISOPROPYLQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (15)

[0462]
Q. _Me
.S 0
N™™% v Me o)
(j/\H O “HCI 57 N, -Me
NN N/S
' N 13 (Nj/\H ° BngJ\ (Nj/\H \\O
NN EtsN, MeOH @N ZnCl,, Pd(dppfiCl, AN
I . o _ <
S e Lo g RN
14 1.5 22% 15
i PREPARATION OF N-((1-(2-CHLOROQUINAZOLIN-4-YL)PIPERIDIN-3-

YL)METHYL)METHANESULFONAMIDE

[0463]
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[0464] To a stirred solution of 2,4-dichloroquinazoline 1.4 (500 mg, 2.48 mmol) in MeOH (50
mL) was added 1.3 (621 mg, 2.73 mmol) and Et3N (0.95 mL, 7.44 mmol) at RT. The reaction

mixture was stirred at 50 °C for 4 h. Upon complete consumption of starting material, the
reaction mixture was poured into water (25 mL), extracted with EtOAc (2 x 25 mL). The
organic extracts were washed with saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL),

dried over anhydrous Na>SO4 and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (gradient elution 5-10% of MeOH in CH>Cl») to
afford 1.5 (735 mg, 83 %).

ii. PREPARATION OF N-((1-(2-1ISOPROPYLQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (15)

[0465]
QO
N’\\S\\/Me
H O
N
Cr
o
N)\(
15

[0466] To a suspension of ZnCh (1 mL, 1.05 mmol) in 1,4-dioxane (2 mL) was added isopropyl
magnesium bromide (1 mL) and 1.5 (150 mg, 0.42 mmol) at RT. The reaction mixture as
stirred at RT for 16 h. Upon complete consumption of the starting material, the reaction mixture
was filtered through celite pad. The filtrate was diluted with EtOAc (25 mL), washed with
saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL), dried over anhydrous Na;SO4 and

concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (gradient elution 5-10% of MeOH in methylene chloride) to afford 15 (36 mg,

22 %) as off-white solid. TH NMR (400 MHz, MeOD): 5 7.66 (d, J= 8.4 Hz, 1H), 7.42 (t, J= 4.4
Hz, 1H), 7.28 (d, J=8.4 Hz, 1H), 7.01-6.98 (m, 1H), 4.23-4.05 (m, 3H), 3.10-2.85 (m, 3H), 2.82
(s, 3H), 2.78-2.51 (m, 1H), 1.96-1.85 (m, 2H), 1.78-1.73 (m, 1H), 1.70-1.59 (m, 1H), 1.31-1.16

(m, 1H), 1.15 (d, J= 5.6 Hz, 6H); MS (MM) m/z 363.2 [M+H]*; HPLC purity: > 95 (% of AUC).

d. SYNTHESIS  OF N-((1-(2-(ISOPROPYLAMINO)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (16)

[0467]
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[0468] To a stirred solution of 1.5 (200 mg, 0.56 mmol) in 1, 4-dioxane (2 mL) taken in a
microwave vial was added isopropyl amine (99 mg, 1.68 mmol) and K,CO3 (232 mg, 1.68
mmol). The microwave vial was sealed and irradiated at 100 °C for 2 h in CEM-microwave
instrument. Upon complete consumption of starting material, the reaction mixture was poured
into water (20 mL), extracted with EtOAc (2 x 25 mL). The organic extracts were washed with
saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL), dried over anhydrous Na;SO4 and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (gradient elution 90-100 % of EtOAc in hexanes) to afford 16 (73 mg, 34 %)

as an off-white solid. 'TH NMR (400 MHz, CDCls): 8 7.57 (d, J= 8.4 Hz, 1H), 7.44-7.39 (m, 2H),
6.96 (t, J = 6.8 Hz, 1H), 4.90 (d, J = 7.2 Hz, 1H), 4.20-4.15 (m, 1H), 3.78 (brs, 2H), 3.47-3.40
(m, 2H), 3.05-2.95 (m, 2H), 2.87 (s, 3H), 2.02 (brs, 1H), 1.86 (brs, 1H), 1.65-1.58 (m, 2H),
1.38-1.36 (m, 1H), 1.25-1.16 (m, 6H); MS (MM) m/z 378.1 [M+H]*: HPLC purity: >94 (% of
AUC).

e. SYNTHEISIS OF N-((1-(2-MORPHOLINOQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (17)

[0469]
Q
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[0470] A stirred solution of 1.5 (200 mg, 0.56 mmol) in morpholine (0.20 mL) was allowed to
stir at 90 °C for 2 h. Upon complete consumption of starting material, the reaction mixture was
poured into water, extracted with EtOAc (2 x 20 mL). The combined extracts were washed with
saturated NaHCO3; (20 mL), water (20 mL), brine (20 mL), dried over anhydrous Na;SO4 and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (gradient elution 70-80% of EtOAc in hexanes) to afford 17 (173 mg, 76 %) as

off white solid. TH NMR (400 MHz, DMSO-d6): & 7.75 (d, J= 8 Hz, 1H), 7.57-7.53 (m, 1H),
7.40-7.36 (m, 1H), 7.17-7.09 (m, 2H), 4.19 (d, J= 12.4 Hz, 1H), 4.06 (d, J= 13.2 Hz, 1H), 3.76-
3.74 (m, 4H), 3.67-3.65 (m, 4H), 3.09 (t, J= 10.8 Hz, 1H), 2.96-2.92 (m, 1H), 2.89 (s, 3H),
2.88-2.77 (m, 2H), 1.91-1.85 (m, 2H), 1.79-1.76 (m, 1H), 1.67-1.58 (m, 1H), 1.34-1.23 (m, 1H);

MS (MM) m/z 406.1 [M+H]*; HPLC purity: > 98 (% of AUC).

f. SYNTHESIS OF 4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-YL)QUINAZOLINE-
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7-CARBOXYLIC ACID (18)

[0471]
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iii. PREPARATION OF 4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-
YL)QUINAZOLINE-7-CARBOXYLIC ACID (18)

[0472]

[0473] To a stirred solution of 1.6 (60 mg, 0.15 mmol) in THF (5 mL), H>O (5 mL) and was

added LiOH.HzO (13.3 mg, 0.31 mmol), at RT. The reaction mixture was stirred at RT for 30
min. Upon complete consumption of starting material, the reaction mixture was concentrated
under reduced pressure. The residue was diluted with water (5 mL) and acidified with 2N HCI

to PH 2-3. The precipitated solid was filtered and vacuum dried to afford 18 (17 mg, 30 %) as

an off-white solid. 'TH NMR (400 MHz, DMSO-d6): 5 8.86 (s, 1H), 8.63 (s, 1H), 8.36 (d, J= 1.6
Hz, 1H), 8.23 (d, J= 8.8 Hz, 1H), 8.08 (dd, J= 1.6 Hz, J= 8.4 Hz, 1H), 7.26 (t, J= 6.4 Hz, 1H),
4.71 (t, J= 12.4 Hz, 2H), 3.52 (br s, 2H), 3.30 (t, J= 12 Hz, 1H), 3.05 - 3.00 (m, 1H), 2.91 (s,
3H), 1.99 (br s, 1H), 1.90 (d, J= 4.8 Hz, 2H), 1.72 (d, J= 13.6 Hz, 1H), 1.48 - 1.39 (m, 1H); MS

(MM) m/z 365.1 [M + H]*; HPLC purity >97 (% of AUC).

g. SYNTHESIS OF 4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-YL)QUINAZOLINE-
6-CARBOXYLIC ACID (19)

[0474]
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88 % >~ N
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i. PREPARATION OF METHYL 4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-
YL)QUINAZOLINE-6-CARBOXYLATE (1.7)

[0475]
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[0476] 1.7 was made following the same procedure described above for compounds 1-14.

Yield: 51% as a white solid; TH NMR (400 MHz, CDCl3): & 8.68 (s, 1H), 8.62 (s, 1H), 8.28 (dd,
J=1.6 Hz, J= 8.4 Hz 1H), 7.87 (d, J = 8.8 Hz, 1H), 5.61 (t, J= 6.4 Hz, 1H), 4.23-4.12 (m, 2H),
3.98 (s, 3H), 3.66-3.55 (m, 2H), 3.24-3.11 (m, 2H), 2.99 (s, 3H), 2.22-2.19 (m, 1H), 2.04-21.99

(m, 1H) , 1.81-1.79 (m, 3H), 1.55-1.51(m, 1H); MS (MM) m/z 379.1 [M + HJ".

ii. PREPARATION OF 4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-
YL)QUINAZOLINE-6-CARBOXYLIC ACID (19)

[0477]

[0478] To a stirred solution of 1.7 (75 mg, 0.13 mmol) in THF (5 mL), H,O (5 mL) and was
added LiOH.H50 (11 mg, 0.26 mmol) at RT. The reaction mixture was stirred at RT for 30 min.

Upon complete consumption of starting material, the reaction mixture was concentrated under

reduced pressure. The residue was diluted with water (5 mL), acidified with 2N HCI to PH 2-3.
The precipitated solid was filtered and vacuum dried to get the 19 (63 mg, 88 %) as a white

solid. "H NMR (300 MHz, DMSO-d6): & 8.84 (s, 1H), 8.63 (s, 1H), 8.42 (d, J= 8.1 Hz, 1H), 8.09
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(d, J= 8.4 Hz, 1H), 7.28 (br s, 1H), 4.76 (br s, 1H), 4.48 (d, J= 11.7 Hz, 1H), 3.68 (d, J= 12 Hz,
2H), 2.95 (br s, 2H), 2.89 (s, 3H), 1.90 (d, J= 8.1 Hz, 3H), 1.72 (d, J = 9.3 Hz, 1H), 1.46 (d, J =

9.0 Hz, 1H): MS (MM) m/z 365.1 [M + H]*: HPLC purity >95 (% of AUC).

h. SYNTHESIS OF N-((1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (20)

[0479]
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i. PREPARATION OF N-((1-(7-BROMO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANE-SULFONAMIDE (1.10)

[0480]
O\\ _Me
N~
S
N
|
Br \N)
110

[0481] A stirred solution of 7-bromo-6-fluoroquinazolin-4-ol 1.8 (2.0 g, 8.33 mmol) in POCI3 (10
mL) was stirred at 110 °C for 16 h. Upon complete consumption of starting material, the
reaction mixture was concentrated under reduced pressure, the residue was taken in ice cold
water (20 mL), extracted with EtOAc (2 x 25 mL). The organic extracts were washed with water
(2 x 25 mL), brine (25 mL), dried over anhydrous Na>SO4 and concentrated under reduced

pressure. The residue was purified by silica gel column chromatography (gradient elution 30-
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40% of EtOAc in hexanes) to afford 7-bromo-4-chloro-6-fluoroquinazoline 1.9 (1.3 g, 61 %) as
a yellow solid. To a stirred solution of 1.9 (200 mg, 0.77 mmol) in NMP (2 mL) taken in a
microwave vial was added 1.3 (225 mg, 0.99 mmol) and EtzN (0.29 mL, 2.32 mmol). The
microwave vial was sealed and irradiated at 140 °C for 30 min in CEM-microwave instrument.
Upon complete consumption of the starting material, the reaction mixture was poured into
water (20 mL), extracted with EtOAc (2 x 20 mL). The organic extracts were washed with water
(2 x 20 mL), brine (20 mL), dried over anhydrous Na>SO4 and concentrated under reduced

pressure. The residue was purified by silica gel column chromatography (gradient elution 70-
80% of EtOAc in hexanes) to afford 1.10 (190 mg, 59 %) as a yellow solid.

ii. PREPARATION OF N-((1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (20)

[0482]
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[0483] To a stirred solution of 1.10 (100 mg, 0.24 mmol) in NMP (2 mL) taken in a microwave
vial was added Zn(CN), (66 mg, 0.48 mmol). Argon gas was purged through septum and the

reaction was degassed for about & min. To the reaction mixture Pd(PPh3)4 (55 mg, 0.048

mmol) was added under inert atmosphere and purged again with argon gas for 5 min. The
microwave vial was sealed and irradiated at 130 °C for 30 min in CEM-microwave instrument.
Upon complete consumption of the starting material, the reaction mixture was poured into
water (20 mL), extracted with EtOAc (2 x 20 mL). The organic extracts were washed with water
(2 x 20 mL), brine (20 mL), dried over anhydrous Na>SO4 and concentrated under reduced

pressure. The residue was purified by silica gel column chromatography (gradient elution 5-10
% of CH30H in CH,Cl,) to afford 20 (35 mg, 40 %) as pale yellow solid. "H NMR (300 MHz,
DMSO-d6): ©; 8.67 (s, 1H), 8.50 (d, J/=6.3 Hz, 1H), 7.92 (d, J = 10.2 Hz, 1H), 7.11 (t, J = 6 Hz,
1H), 4.30 (d, J=13.2 Hz, 1H), 4.17 (d, J = 13.2 Hz, 1H), 3.24-3.16 (m, 1H), 3.03-2.92 (m, 6H),
1.88-1.78 (m, 3H), 1.68-1.59 (m, 1H), 1.36-1.23 (m, 1H); MS (MM) m/z 362.0 [M-H]*; HPLC
purity: >98 (% AUC).

i. SYNTHESIS OF 6-FLUORO-4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-
YL)QUINAZOLINE-7-CARBOXAMIDE (21)
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[0485] To a stirred solution of 1.10 (150 mg, 0.36 mmol) in DMF (2 mL) taken in a steel bomb
added silazane (0.17 mL, 1.08 mmol) and DIPEA (177 mg, 1.08 mmol). Argon gas was purged
and the reaction was degassed for about 5 min. added Pd(OAc) (7 mg, 0.036 mmol), DPPP
(10 mg), CO was filled up to 250 Psi, allowed to stir at 100 °C for 4 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (25 mLlL),
extracted with EtOAc (2 x 25 mL). The organic extracts were washed with saturated NaHCO4
(20 mL), water (20 mL), brine (20 mL), dried over anhydrous Na;SO4 and concentrated under

reduced pressure. The residue was purified by silica gel column chromatography (gradient

elution 80-90% of EtOAc in hexanes) to afford 21 (13 mg, 9 %). 'H NMR (300 MHz, CH;0D): &
8.46 (s, 1H), 8.04 (d, J= 4.88 Hz, 1H), 7.65 (d, J= 10.8 Hz, 1H), 7.45-7.40 (m, 1H), 4.33 (d, J=
12.6 Hz, 1H), 4.20 (d, J= 10.2 Hz, 1H), 3.10-2.92 (m, 4H), 2.84 (s, 3H), 1.98-1.61 (m, 4H),
1.38-1.29 (m, 1H); MS (MM) m/z 380.1 [M-H]*; HPLC purity: >98 (% of AUC).

j. SYNTHESIS OF N-((1-(6-FLUORO-7-METHYLQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (22)
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[0487] To a stirred solution of 1.10 (200 mg, 0.47 mmol) in 1,4-dioxane (10 mL) in a
microwave vial was added trimethylboroxine (120 mg, 0.96 mmol) and K;CO4 (200 mg, 1.43

mmol). Argon gas was purged through septum and the reaction was degassed for about 5 min.
To the reaction mixture Pd (PPh3)4 (110 mg, 0.095 mmol) was added under inert atmosphere,
purged with argon for 5 more min. The microwave vial was sealed and irradiated at 120 °C for
1 h in CEM-microwave instrument. Upon complete consumption of starting material, the
reaction mixture was poured into water (25 mL), extracted with EtOAc (2 x 25 mL). The
organic extracts were washed with saturated NaHCO3; (25 mL), water (25 mL), brine (25 mL),
dried over anhydrous Nay;SO4 and concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (gradient elution 90-100% of EtOAc in hexanes)
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to afford 22 (62 mg, 37 %) as yellow solid. TH NMR (400 MHz, DMSO-d6):  8.58 (s, 1H), 7.73
(d, J= 7.6 Hz, 1H), 7.59 (d, J= 10.8 Hz, 1H), 7.12 (t, J= 6.4 Hz, 1H), 4.24 (d, J= 12.8 Hz, 1H),
4.11 (d, J= 12.8 Hz, 1H), 3.15-3.09 (m, 1H), 2.98-2.87 (m, 2H), 2.89 (s, 3H), 2.87-2.84 (m, 1H),
2.42 (s, 3H), 1.88-1.78 (m, 3H), 1.71-1.62 (m, 1H), 1.33-1.23 (m, 1H): MS (MM) m/z 353.1

[M+H]*; HPLC purity: > 98 (% AUC).

k. SYNTHESIS OF N-((1-(6-FLUORO-7-MORPHOLINOQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (23)

[0488]
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[0489] To a stirred solution of 1.10 (130 mg, 0.30 mmol) in 1, 4-dioxane (10 mL) taken in a
microwave vial added morpholine (31 mg, 0.36) and NaOtBu (87 mg, 0.91 mmol). Ar (g) was
purged through septum and the reaction was degassed for about 5 min. To the reaction
mixture, BINAP (6 mg, 0.009 mmol) and Pdy(dba); (12 mg, 0.015 mmol) were added under Ar
(g) atmosphere. The reaction mixture was purged with Ar (g) again for 5 min. The microwave
vial was sealed and irradiated at 110 °C in CEM-microwave instrument for 1 h. Upon complete
consumption of starting material the reaction mixture was poured into water (10 mL) and
extracted with EtOAc (2 x 15 mL). The combined organic extracts were washed with water (2 x
10 mL), brine (10 mL), dried over anhydrous Na>SO4 and, concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting (EtOAc:
hexanes; 9: 1). Fractions containing the product were combined and concentrated under

reduced pressure to afford 23 (8 mg, 6 %) as a yellow solid. TH NMR (400 MHz, CDCl3): 0 8.54
(s, 1H), 7.57 (d, J= 8.0 Hz, 1H), 7.49 (d, J=14.4 Hz, 1H), 6.04 (br s, 1H), 4.63 (d, J=12.8 Hz,
1H), 4.41 (d, J= 10.4 Hz, 1H), 3.87 (s, 4H), 3.52 (t, J= 13.6 Hz, 1H), 3.41-3.33 (m, 5H), 3.22-
3.05 (m, 2H), 2.98 (s, 3H), 2.12 (br s, 1H), 2.04-1.92 (m, 2H), 1.95-1.92 (m, 1H), 1.77-1.69 (m,
1H); MS (MM) m/z 425.0; HPLC Purity: 97.82 (% of AUC).

1. SYNTHESIS OF N-((1-(6-MORPHOLINOQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (24)

[0490]
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i. PREPARATION OF N-((1-(6-BROMOQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (1.11)
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[0492] 1.11 was made following the same procedure described above for compounds 1-14.

Yield: 36%; MS (MM) m/z 399.0 [M + HJ*.

ii. PREPARATION OF N-((1-(6-MORPHOLINOQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (24)

[0493]
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[0494] To a stirred solution of 1.11 (100 mg, 0.25 mmol) in 1, 4-dioxane (10 mL) taken in a
microwave vial added morpholine (21.8 mg, 0.25) and NaOtBu (72 mg, 0.75 mmol). Argon gas
was purged through septum and the reaction was degassed for about 5 min. To the reaction
mixture, BINAP (4.7 mg, 0.007 mmol) and Pdx(dba)s (10.2 mg, 0.01 mmol) were added under

inert atmosphere. The reaction mixture was purged with argon gas again for 5 min. The
microwave vial was sealed and irradiated at 120 °C for 30 min. in CEM-microwave instrument.
Upon complete consumption of starting material, the reaction mixture was filtered through
celite pad, washed with EtOAc (50 mL) and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (gradient elution 2-5
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% of MeOH in CH,Cly) to afford 24 (18 mg, 18%) as a yellow solid. "H NMR (300 MHz, CDCls):
5 8.59 (s, 1H), 7.82 (d, J= 9.6 Hz, 1H), 7.49 (d, J = 9.6 Hz, 1H), 7.07 (s, 1H), 5.40 (s, 1H),
4.01-3.90 (m, 6H), 3.52-3.34 (m, 2H), 3.26-3.07 (m, 6H), 2.97 (s, 3H), 2.17 (s, 1H), 2.01-1.97
(m, 1H), 1.77-1.68 (m, 2H), 1.46-1.44 (m, 1H); MS (MM) m/z 406.1 [M + H]*; HPLC purity >94
(% AUC).

m. SYNTHESIS OF N-(4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-
YL)QUINAZOLIN-6-YL)PIVALAMIDE (25)
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[0496] To a stirred solution of 1.11 (100 mg, 0.25 mmol) in 1, 4-dioxane (10 mL) taken in a
sealed tube added pivalamide (30 mg, 0.30 mmol), KsPO4 (159 mg, 0.75 mmol), N-N'-

dimethylethylenediamine (2.3 mg, 0.025 mmol) and Cul (4.75 mg, 0.025 mmol). The sealed
tube equipped with pressure gauge was sealed and heated at 110 °C for 48 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (15 mLlL),
extracted with EtOAc (2 x 20 mL). The combined organic extracts were washed with water (2 x
20 mL), brine (20 mL), dried over anhydrous Na,SO4 and concentrated under reduced

pressure. The residue was purified by silica gel column chromatography eluting (EtOAc:
hexanes; 8:2). Fractions containing the product were combined and concentrated under
reduced pressure to afford 25 (25 mg, 24 %) as a yellow solid. '"H NMR (400 MHz, CDCl,): &
8.82 (s, 1H), 8.65 (s, 1H), 7.85 (d, J= 8.8 Hz, 1H), 7.66 (s, 1H), 7.33-7.30 (m, 1H), 6.16 (d, J =
8.4 Hz, 1H), 4.55 (d, J = 14 Hz, 1H), 3.26-3.22 (m, 1H), 3.13-2.98 (m, 2H), 2.92 (s, 3H), 2.92-
2.75 (m, 2H), 2.41-2.36 (m, 1H), 2.04-1.92 (m, 2H), 1.82-1.72 (m, 1H), 1.37 (m, 9H), 1.34-1.31

(m, 1H); MS (MM) m/z 420.3[M+H]*; HPLC Purity: 98.16 (% of AUC).

n. SYNTHESIS OF N-((1-(6-(OXAZOL-2-YL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (26)

[0497]
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[0498] To a stirred solution of 1.11 (100 mg, 0.25 mmol) in 1, 4-dioxane (10 mL) taken a
microwave vial was added 2-(tributylstannyl)oxazole (108 mg, 0.30 mmol). Ar (g) was purged
through septum and the reaction was degassed for about 5 min. To the reaction mixture
Pd(dppf)Cl> (18 mg, 0.025 mmol) was added under Ar (g) atmosphere. The reaction mixture
was purged with Ar (g) again for 5 min. The microwave vial was sealed and irradiated at 110
°C in CEM-microwave instrument for 30 min. Upon complete consumption of starting material,
the reaction mixture was filtered through pad of celite, washed with EtOAc (50 mL) and the
filtrate was concentrated under reduced pressure. The residue was purified by silica gel
column chromatography eluting (MeOH: CHxCly; 0.3: 9.7). Fractions containing the product
were combined and concentrated under reduced pressure to afford 26 (55 mg, 36 %) as a
white solid. 'TH NMR (300 MHz, DMSO-d6): & 8.64 (s, 1H), 8.51 (s, 1H), 8.34 (d, J = 9.0 Hz,
1H), 8.31 (s, 1H), 7.90 (d, J=8.7 Hz, 1H), 7.45 (s, 1H), 7.12 (t, J= 5.7 Hz, 1H), 4.39 (d, J=14.7
Hz, 1H), 4.24 (d, J= 13.5 Hz, 1H), 3.30-3.26 (m, 1H), 3.07-2.94 (m, 3H), 2.90 (s, 3H), 1.95-

1.68 (M, 4H), 1.41-1.34 (m, 1H); MS (MM) m/z 388.1 [M+H]*; HPLC Purity: 93.58 (% of AUC).

0. SYNTHESIS OF N-((1-(6-(PYRIDIN-2-YL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (27)

[0499]

pe Q,
NT N N \
e} i N, -Me
[j/\H QSH(HBU)S (j/\ /S\\
N

B Pd(dppACI
r\d\{\‘ = |
S
\N) 14-dioxane, 110°C, 16h N 7N
3

31%

1.11

[0500] To a stirred solution of 1.11 (200 mg, 0.50 mmol) in 1, 4-dioxane (15 mL) taken in a
sealed tube fitted with pressure gauge, vial added 2-(tributylstannyl)pyridine (221 mg, 0.60). Ar
(g) was purged through septum and the reaction was degassed for about 5 min. To the
reaction mixture Pd(dppf)Cl> (40 mg, 0.05 mmol) was added under Ar (g) atmosphere, purged
with Ar (g) again for 5 min. The reaction mixture was stirred at 110 °C for 16 h. Upon complete
consumption of starting material, the reaction mixture was filtered through celite pad, washed
with EtOAc (50 mL) and the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography eluting (MeOH: CH.Cly; 0.5: 9.5). Fractions

containing the product were combined and concentrated under reduced pressure to afford 27
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(62 mg, 31 %) as a pink solid. "TH NMR (400 MHz, DMSO-d6): 5 8.74-8.72 (m, 1H), 8.62 (s,
2H), 8.51 (dd, J=2.0 Hz, J = 8.8 Hz, 1H), 8.12 (d, J= 8.0 Hz, 1H), 7.96-7.92 (m, 1H), 7.88 (d, J
= 8.8 Hz, 1H), 7.42-7.39 (m, 1H), 7.13 (t, J = 6.0 Hz, 1H), 4.41 (d, J= 12 Hz, 1H), 4.26 (d, J=
13.6 Hz, 1H), 3.29-3.22 (m, 1H), 3.03-2.92 (m, 3H), 2.88 (s, 3H), 1.98-1.70 (m, 4H), 1.38-1.30

(m, 1H); MS (MM) m/z 398.0 [M+H]*: HPLC Purity: 95.49 (% of AUC).

p. SYNTHESIS OF N-(4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-
YL)QUINAZOLIN-6-YL)PICOLINAMIDE (28)

[0501]

= N N
Br Z N KsPQy, Cu-l | H
J N-N'-dimethylethylenediamine A N =N
N 1,4-dioxane, 100 °C, 16 h 0 \NJ

10 %

[0502] To a stirred solution of 1.11 (400 mg, 1.00 mmol) in 1, 4-dioxane (10 mL) taken in a
sealed tube added picolinamide (146 mg, 1.20 mmol), KzPOg4 (637 mg, 3.01 mmol), N-N'-

dimethylethylenediamine (26 mg, 0.3 mmol) and Cul (95 mg, 0.50 mmol). The sealed tube was
fitted with pressure gauge was sealed and heated at 100 °C for 16 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (15 mLlL),
extracted with EtOAc (2 x 20 mL). The combined organic extracts were washed with saturated
NaHCO3 (20 mL), water (20 mL), brine (20 mL), dried over anhydrous Na;SO4 and

concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting (EtOAc: hexanes; 9: 1). Fractions containing the product were
combined and concentrated under reduced pressure to afford 28 (40 mg, 10 %) as an off-

white solid. TH NMR (400 MHz, DMSO-d6): & 11.13 (s, 1H), 8.78 (br s, 1H), 8.33 (s, 1H), 8.22
(s, TH), 8.1 (t, J = 7.2 Hz, 1H), 7.72 (s, 1H), 7.07 (t, J = 5.6 Hz, 1H), 4.29 (d, J= 13.2 Hz, 1H),
419 (d, J= 10.4 Hz, 1H), 3.19-3.3.14 (m, 1H), 2.98 (t, J = 6 Hz, 2H), 2.91 (m, 4H), 1.94-1.74

(m, 4H), 1.37-1.33 (m, 1H); MS (MM) m/z 441.1 [M+H]*; HPLC Purity: 97.19 (% of AUC).

q. SYNTHESIS OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (29)

[0503]

Q
N -8
H 13 N
OH ¢ (T\H 0

| Al e BF\A\)\.. NIPFA NMP N
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DU\J|2 uviir " d i\‘ rar sy
II) 80°C. 2h X \N) 130 °C, MW, 30 min :©\/‘\)

38 %
1.13

Zn (CN),, Pd (PPhy)s, NMP N

, e -
130 °C, MW, 30 min Kj\z\{“
s )

F N

38 %

i. PREPARATION OF 6-BROMO-4-CHLORO-7-FLUOROQUINAZOLINE (1.13)

[0504]
Cl

Br a

F \N)|

[0505] To a stirred solution of 6-bromo-7-fluoroquinazolin-4-ol 1.12 (200 mg, 0.81 mmol) in
SOCI, (5.0 mL) was added DMF (0.1 mL) (catalytic) at 0 °C, the reaction mixture was stirred at

80 °C for 2 h. Upon complete consumption of starting material, the reaction mixture was
concentrated under reduced pressure. Co-distilled with toluene (3 x 25 mL) to afford 1.13 (180

mg, crude) as a yellow solid. MS (MM): m/z = 262.9 [M+H]".

ii. PREPARATION OF N-((1-(6-BROMO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANE-SULFONAMIDE (1.14)

[0506]
O
5
(W
N
~ |
F N)

[0507] 1.14 was made following the same procedure described above for compounds 1-14.
Yield: 38 %: 'H NMR (400 MHz, DMSO-dg): 5 8.60 (s, 1H), 8.23 (d, J = 7.6 Hz, 1H), 7.72 (d, J
=10 Hz, 1H), 7.13 (t, J =6 Hz, 1H), 4.32 (d, J = 12.4 Hz, 1H), 4.17 (d, J= 13.2 Hz, 1H), 3.28-
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3.22 (m, 2H), 3.02-2.98 (m, 2H), 2.90 (s, 3H), 1.88-1.78 (m, 3H), 1.69-1.60 (m, 1H), 1.35-1.30
(m, 1H).

ili. PREPARATION OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (29)

[0508]
o\\ _Me
(T
N
|
F \N)
29

[0509] To a stirred solution of 1.15 (100 mg, 0.23 mmol) in NMP (5.0 mL) taken in a
microwave vial was added Zn(CN)> (28 mg, 0.23 mmol). Argon gas was purged through

septum and the reaction mixture was degassed for about 10 min. To the reaction mixture
added Pd(PPh3)4 (13.8 mg, 0.01) under inert atmosphere. The reaction mixture was purged

with argon gas again for 5 min. The microwave vial was sealed and irradiated at 130 °C for 30
min in CEM-microwave instrument. Upon complete consumption of starting material, the
reaction mixture was poured into water (20 mL), extracted with EtOAc (2 x 20 mL). The
organic extracts were washed with saturated NaHCO3; (20 mL), water (20 mL), brine (20 mL),

dried over anhydrous Nay;SO4 and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (gradient elution 70-80% of EtOAc in hexanes) to
afford 29 (43 mg, 38 %) as an off-white solid. '"H NMR (400 MHz, DMSO-dg): 5 8.61 (s, 1H),
8.56 (d, J=7.2 Hz, 1H), 7.66 (d, J = 10.8 Hz, 1H), 7.12 (t, J =6 Hz, 1H), 4.43 (d, J = 10.8 Hz,
1H), 4.26 (d, J = 13.6 Hz, 1H), 3.40-3.36 (m, 1H), 3.12-3.06 (m, 1H), 2.93-2.78 (m, 5H), 1.88-

1.78 (m, 3H), 1.68-1.62 (m, 1H), 1.37-1.29 (m, 1H); MS (MM) m/z 364.1 [M + H]*; HPLC purity
> 99 (% AUC).

r. SYNTHESIS OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE HYDROCHL ORIDE (29)

[0510]

5
o
NC —
F SN N
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29
29a

[0511] A stirred solution of 29 (1.26 g, 3.47 mmol) in 1, 4-dioxane was added HCI (4.0 M in 1,
4-dioxane) (20 mL) was stirred at RT for 2 h. Upon complete consumption of starting material,
the reaction mixture was concentrated under reduced pressure to afford 29a (1.36 g, 98 %) as
an off-white solid. 'TH NMR (300 MHz, DMSO-dg): 8 8.83 (s, 1H), 8.74 (d, J =6.3 Hz, 1H), 7.88
(d,J=9.6 Hz, 1H), 7.21 (, J =6 Hz, 1H), 467 (d, J = 12.6 Hz, 1H), 4.45 (d, J=13.5 Hz, 1H),
3.66 (t, J= 10.8 Hz, 1H), 3.38 (t, J= 12.3 Hz, 1H), 2.96-2.92 (m, 2H), 2.89 (s, 3H), 1.88-1.85
(m, 3H), 1.70-1.67 (m, 1H), 1.44-1.40 (m, 1H); MS (MM): m/z 364.1 [M+H]*; HPLC Purity: 96.9
(% of AUC).

S. SYNTHESIS OF N-((1-(7-FLUORO-6-(TRIFLUOROMETHYL)QUINAZOLIN-4-
YL)PIPERIDIN-3-YL)METHYL)METHANE-SULFONAMIDE (30)

[0512]
FsCD\ |C|, CH3OH F3Cj©:| Zn(CN)z, NMP F3C CN BN NaOH
F NH CHZClg, 0 °C-RT F NH MW, 150 °C F NH 1,4-dioxane
“1h 61% 2 ok 50% ® 100 °C, 16 h
115 116 ' 1.17 53 %
Formamidine OH cl
\/CEL acetate \N _(COCh,, BN, DMF FC i
NH, ethoxy ethanol, N CH,Cl,, RT, 16 h )
130 °C, 24 h crude F N
53% ' 1.20

: N
_—
NMP, DIPEA FsC N
RT, 4 h )
3% F N7
30

i. PREPARATION OF 5-FLUORO-2-10DO-4-(TRIFLUOROMETHYL)ANILINE (1.16)

[0513]

“r
F NH;
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[0514] To a stirred solution of 3-fluoro-4-(trifluoromethyl)aniline 1.16 (1.0 g, 5.58 mmol) in
CH30H(20 mL) at 0 °C was added ICI (904 mg, 5.58 mmol) in CHxCl> (10 mL). The reaction

mixture was stirred at RT for 1 h. Upon complete consumption of starting material, the reaction
mixture was poured into water (50 mL), extracted with EtOAc (2 x 50 mL). The organic extracts
were washed with saturated water (60 mL), brine (50 mL), dried over anhydrous Na;SO4 and

concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting (EtOAc: hexanes; 1. 9). Fractions containing the product were
combined and concentrated under reduced pressure to afford 1.16 (1.40 g, 61%) as yellow
solid. '"H NMR (400 MHz, CDCla): 8 7.79 (d, J = 8.0 Hz, 1H), 6.49 (d, J = 12.0 Hz, 1H), 4.52 (br
s, 2H).

ii. PREPARATION OF 2-AMINO-4-FLUORO-5-(TRIFLUOROMETHYL)BENZONITRILE (1.17)

[0515]
F NH,

117

[0516] To a stirred solution of 1.16 (1.0 g, 3.28 mmol) in NMP (10 mL) taken in a microwave
vial was charged with Zn(CN)> (424 mg, 3.61 mmol) and was degassed with Ar (g) for 10 min.

Pd(PPh3)4 (189 mg, 0.164 mmol) was added to the reaction mixture under Ar (g) atmosphere

and the reaction mixture was again purged with Ar (g) for 5 min. The microwave vial was
sealed and irradiated at 150 °C in CEM-microwave instrument for 2 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (10 mLlL),
extracted with EtOAc (2 x 20 mL). The combined organic extracts were washed with water (25
mL), brine (25 mL), dried over anhydrous Na;SO,4 and concentrated under reduced pressure.
The residue was purified by silica gel column chromatography eluting (EtOAc: hexanes; 2: 8).
Fractions containing the product were combined and concentrated under reduced pressure to

afford 1.17 (408 mg, 60%) as a light yellow solid. MS (MM) m/z 203.0 [M-H]*.

iili. PREPARATION OF 2-AMINO-4-FLUORO-5-(TRIFLUOROMETHYL)BENZOIC ACID (1.18)

[0517]
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[0518] To a stirred solution of 1.17 (1.10 g, 5.37 mmol) in 1, 4-dioxane (11 mL) at RT added
6N NaOH solution (11 mL). The reaction mixture was stirred at 100 °C for 16 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (50 mLlL),
neutralized with 2N HCI and extracted with EtOAc (2 x 50 mL). The combined organic extracts
were washed with saturated water (50 mL), brine (50 mL), dried over anhydrous Na>SO4 and

concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting (EtOAc: hexanes; 1. 9). Fractions containing the product were
combined and concentrated under reduced pressure to afford 1.18 (635 mg, 53%) as a yellow

solid. MS (MM) m/z 221.0 [M-HJ*.

iv. PREPARATION OF 7-FLUORO-6-(TRIFLUOROMETHYL)QUINAZOLIN-4-OL (1.19)

[0519]

OH

FsC Y

F N/)
119

[0520] To a stirred solution of 1.18 (620 mg, 2.76 mmol) in ethoxy ethanol (12 mL) at RT was
added formamidine acetate (576 mg, 5.53 mmol). The reaction mixture was stirred at 130 °C
for 24 h. Upon complete consumption of starting material, the reaction mixture was poured into
water (50 mL), the solid precipitated was collected by filtration and dried to afford 1.19 (575

mg, crude) as a white solid. MS (MM) m/z 233.0 [M+H]*.

v. PREPARATION OF 4-CHLORO-7-FLUORO-6-(TRIFLUOROMETHYL)QUINAZOLINE
(1.20)

[0521]
Cl
FLC XN
F N/)
1.20

[0522] To a stirred solution of 1.19 (50 mg, 0.22 mmol) in CH,Cl, (10 mL) were added Et;N
(44 mg, 0.44 mmol), DMF (catalytic) and (COClI), (41.9 mg, 0.33 mmol) at RT for 16 h. Upon

complete consumption of starting material, the reaction mixture was concentrated under
reduced pressure. Co-distilled with toluene (3 x 25 mL) to afford 1.20 (62 mg, crude) as a

brown solid. MS (MM) m/z 250.9 [M]*.
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vi. PREPARATION OF N-((1-(7-FLUORO-6-(TRIFLUOROMETHYL)QUINAZOLIN-4-
YL)PIPERIDIN-3-YL)METHYL)METHANE-SULFONAMIDE (30)

[0523]
O\\ Me
s
H ©O
N
FsC N
F N/)
30

[0524] To a stirred solution of 1.20 (100 mg, 0.40 mmol) in NMP (5 mL) was added 1.3 (146
mg, 0.48 mmol) and DIPEA (154 mg, 1.2 mmol) at RT. The reaction mixture was stirred at RT
for 4 h. Upon complete consumption of starting material, the reaction mixture was poured into
water (25 mL), extracted with EtOAc (2 x 25 mL). The organic extracts were washed with
saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL), dried over anhydrous Na;SO4 and

concentrated under reduced pressure. The residue was purified by mass trigger HPLC to
afford 30 (4.2 mg, 3%) as an off-white solid. '"H NMR (400 MHz, CDCl,): 8 8.61 (s, 1H), 8.08
(d, J=7.2 Hz, 1H), 7.54 (d, J= 11.2 Hz, 1H), 5.27 (t, J = 6 Hz, 1H), 4.03-3.99 (m, 2H), 3.62-
3.52 (m, 2H), 3.16-3.10 (m, 1H), 3.05-2.99 (m, 1H), 2.11-2.06 (m, 1H), 1.98-1.91 (m, 1H),
1.66-1.60 (M, 1H); MS (MM) m/z 407.1 [M+H]*; HPLC Purity: 96.4 (% of AUC).

t. GENERAL SYNTHESIS OF SUBSTITUTED (QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDES 31-35, 38, AND 39

[0525]
NH; H o ) H o
Ms-Cl, DIPEA N & dioxane/HCI N #
4 Me —— > Me eHCI
N CH,Cly. 0-5°C, th = O i, 1h N
Boc éOC H
1.22 123 1.24
N ’/O H O
“Me -HCI N\//
o S
// Me

fod
1.24
\N DIPEA, NMP \N
MW, 150 °C, 40 min

quinazoline derivative
31-35, 38, and 39
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i. PREPARATION OF TERT-BUTYL 3-(METHYLSULFONAMIDO)PIPERIDINE-1-
CARBOXYLATE (1.22)

[0526]

S

N
Boc

1.22

[0527] To a stirred solution of tert-butyl 3-aminopiperidine-1-carboxylate 1.21 (500 mg, 2.49
mmol) in CH5Cl, (25 mL) were added Et3N (504 mg, 4.99 mmol) and methane sulphonyl

chloride (428 mg, 3.74 mmol) at 0 °C. The reaction mixture was stirred at RT 1 h. Upon
complete consumption of starting material, the reaction mixture was diluted water (40 mL), the
mixture was extracted with CH-Cl, (2 x 40 mL). The organic extracts were washed with

saturated NaHCO3; (20 mL), water (20 mL), brine (20 mL), dried over anhydrous Na;SO4 and

concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (gradient elution 30-40% of EtOAc in hexanes) to afford 1.22 (500 mg, 72 %)

as a thick colorless liquid. MS (MM) m/z 2771 [M - H]*.

ii. PREPARATION OF N-(PIPERIDIN-3-YL)METHANESULFONAMIDE (1.23)

[0528]
H

1P
SFa

[0529] A solution of 1.22 (500 mg, 1.70 mmol) in 1, 4-dioxane HCI (4M, 2 mL) was stirred at
RT for 2 h. Upon complete consumption of starting material, the reaction mixture was
concentrated under reduced pressure. The residue was co-distilled with toluene (3 x 25 mL) to

afford 1.23 (280 mg, crude) as a white solid. MS (MM) m/z 179.1 [M + H]*.

iii. PREPARATION OF COMPOUNDS 31-35, 38, AND 39

[0530] To a stirred solution of appropriate quinazoline derivative (0.74 mmol) in NMP (3 mL)
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taken in a microwave vial was added 1.23 (174 mg, 0.82 mmol) and DIPEA (0.36 mL, 2.23
mmol). The microwave vial was sealed and irradiated at 150 °C for 40 min. in a CEM-
microwave instrument. Upon complete consumption of starting material, the reaction mixture
was poured into water (25 mL), extracted with EtOAc (2 x 25 mL). The organic extracts were
washed with saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL), dried over anhydrous
Na>SO4 and concentrated under reduced pressure. The residue was purified by silica gel

column chromatography (gradient elution 80-90% of EtOAc in hexanes) to afford the desired
targets 31-35, 38, and 39.

a. N-(1-(QUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHANESULFONAMIDE (31)

[0531]

[0532] Yield: 36%; 1H NMR (400 MHz, DMSO-d6) & 8.61 (s, 1H), 8.00 (dt, J = 8.4, 1.1 Hz, 1H),
7.85 - 7.74 (m, 1H), 7.52 (ddd, J = 8.3, 5.4, 2.9 Hz, 1H), 7.32 (d, J = 7.0 Hz, 1H), 4.25 - 4.16
(m, 1H), 4.01 (d, J = 13.4 Hz, 1H), 3.52 (ddd, J = 13.1, 9.8, 5.7 Hz, 1H), 3.23 - 3.04 (m, 2H),
2.97 (s, 3H), 2.07 - 1.94 (m, 1H), 1.86 (dt, J = 13.0, 3.9 Hz, 1H), 1.78 - 1.63 (m, 1H), 1.69 (s,
1H), 1.54 (ddd, J = 23.3, 10.9, 4.1 Hz, 1H); FABMS (M + H) calculated for C14H1gN402S.H was
307.1223 found 307.1225; HPLC purity >96 (% of AUC), tg = 1, 1.44 minutes.

b. N-(1-(7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHANESULFONAMIDE (32)

[0533]

[0534] Yield: 53%; 1H NMR (400 MHz, DMSO-d6) & 8.59 (s, 1H), 8.08 (dd, J = 9.3, 6.1 Hz,
1H), 7.52 (dd, J = 10.2, 2.7 Hz, 1H), 7.40 (ddd, J = 9.3, 8.4, 2.7 Hz, 1H), 7.32 (d, J = 7.0 Hz,
1H), 4.00 (d, J = 13.1 Hz, 1H), 3.55 - 3.47 (m, 1H), 3.31 - 3.09 (m, 2H), 2.96 (s, 3H), 2.06 -
1.96 (m, 1H), 1.86 (dt, J = 12.8, 3.9 Hz, 1H), 1.76 - 1.61 (m, 1H), 1.55 (ddd, J = 23.5, 11.7, 4.0
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Hz, 1H); FABMS (M + H) calculated for C14H17FN4O>S.H was 325.1129 found 325.1124; HPLC
purity >99 (% of AUC), tg = 1.2, 2.33 minutes.

c. N-(1-(6,7-DIFLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHANESULFONAMIDE (33)

[0535]

[0536] Yield : 43% ; "H NMR (300 MHz, DMSO-d6): & 8.63 (s, 1H), 7.98 (t, J = 11.1 Hz, 1H),

7.87-7.81 (m, 1H), 7.36 (d, J = 6.6 Hz, 1H), 4.12 (d, J = 11.4 Hz, 1H), 3.95 (d, J = 12.9 Hz, 1H),
3.55 (br s, 1H), 3.27-3.12 (m, 2H), 2.99 (s, 3H), 2.03-1.87 (m, 2H), 1.72-1.55 (m, 2H); MS

(MM) m/z 343.0 [M+H]*; HPLC purity: >98 (% of AUC).

d. N-(1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHANESULFONAMIDE (34)

[0537]

[0538] Yield : 36%; 'H NMR (300 MHz, DMSO-d6): & 8.64 (s, 1H), 7.92-7.87 (m, 1H), 7.79-
7.72 (m, 2H), 7.36 (d, J= 7.2 Hz, 1H), 4.13 (d, J= 9.9 Hz, 1H), 3.94 (d, J= 13.5 Hz, 1H), 3.57-
3.55 (m, 1H), 3.24-3.09 (m, 2H), 2.98 (s, 3H), 2.03-1.99 (m, 1H), 1.91-1.87 (m, 1H), 1.77-1.65

(m, 1H), 1.62-1.51 (m, 1H); MS (MM) m/z 325.0 [M+H]*; HPLC purity: >99 (% of AUC).

e. N-(1-(6-CHLOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHANESULFONAMIDE (35)

[0539]
H

N
S~
(j/ g Me

N
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O
\N)

35

[0540] Yield : 38%: '"H NMR (300 MHz, DMSO-d6): & 8.64 (s, 1H), 8.01 (s, 1H), 7.84 (s, 2H),
7.36 (d, J =6.9 Hz, 1H), 4.13 (d, J= 13.2 Hz, 1H), 3.94 (d, J = 13.5 Hz, 1H), 3.56 (br s, 1H),
3.26-3.15 (m, 2H), 2.98 (s, 3H), 2.03-1.88 (m, 2H), 1.75-1.55 (m, 2H),; MS (MM) m/z 341.0

[M]*; HPLC purity: >98 (% of AUC).

f. N-(1-(6-( TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (38)

[0541]

9]
1

H
N—ﬁ—Me

(J

N

FsC SN

=

38

[0542] Yield: 19 %; 'H NMR (400 MHz, CDCly): 5 8.79 (s, 1H), 8.18 (s, 1H), 8.02 (d, J=8.8 Hz,
1H), 7.94 (dd, J= 1.6 Hz, J=8.8 Hz 1H), 5.76 (d, J= 5.6 Hz, 1H), 3.91 (d, J = 4.0 Hz, 2H), 3.87-
3.80 (m, 3H), 3.05 (s, 3H), 2.08-2.00 (m, 1H), 1.97-1.88 (m, 2H),1.78-1.70 (m, 1H); (MM) m/z

375.1 [M + H]*; HPLC purity >96 (% of ACU).

g. N-(1-(7-FLUORO-6-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (39)

[0543]

FsC

39

[0544] Compound 39 was prepared in 2% vyield by reacting N-(piperidin-3-
yhcyclopropanesulfonamide 1.23 and quinazoline 1.20, following the same procedure

described in scheme 2. 'H NMR (400 MHz, CDCls): & 8.68 (s, 1H), 8.12 (d, J= 7.2 Hz, 1H),
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7.58 (d, J=11.2 Hz, 1H), 5.57 (d, J="5.6 Hz, 1H), 3.85-3.76 (m, 2H), 3.73-3.68 (m, 2H), 2.98 (s,
3H), 2.02-1.95 (m, 1H), 1.91-1.83 (m, 2H), 1.71-1.64 (m, 1H), 1.23-1.22 (m, 1H); MS (MM) m/z

393.1 [M+H]*; HPLC Purity: 94.4 (% of AUC).

u. SYNTHESIS OF N-(1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (36)

[0545]

ZN(CN)y, PA(PPhy),4
F Ay b F:@\*N
NMP; 130 °C, 30min
Br N/) ] NG N/)
124 H% 36

i. PREPARATION OF N-(1-(7-BROMO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (1.24)

[0546]

Br
1.24

[0547] Intermediate 1.24 was made following the same procedure described above for
compounds 31-35, 38, and 39. Yield : 52 % ; 'TH NMR (300 MHz, CDCla): 5 8.71(s, 1H), 8.19
(d, J=6.9 Hz, 1H), 7.6 (d, J=9.0 Hz, 1H), 5.82 (d, J= 6.3 Hz, 1H), 3.91-3.63 (m, 5H), 3.05 (s,
3H), 2.07-1.97 (m, 5H); MS (MM) m/z 405.0 [M+2]".

ii. PREPARATION OF N-(1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (36)

[0548]

NH—ﬁ—Me
(e

N
SN

A

NC N
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36

[0549] Starting from 1.24 and following the same procedure described for preparation of 29.

Yield: 35 % as an off-white solid; "H NMR (400 MHz, DMSO-dg): 5 8.71 (s, 1H), 8.52 (d, J=6.4
Hz, 1H), 7.99 (d, J= 10.4 Hz, 1H), 7.36 (d, J= 7.2 Hz, 1H), 4.15 (dd, J= 2.8 Hz, J = 12.8 Hz,
1H), 3.98 (d, J= 13.2 Hz, 1H), 3.60-3.52 (m, 1H), 3.30-3.20 (m, 2H), 2.95 (s, 3H), 2.03-1.99
(m, 1H),1.89 (dd, J = 4.8 Hz, J = 9.2 Hz, 1H), 1.74-1.68 (m, 1H), 1.62-1.53 (m, 1H); MS (MM):

miz 350.0 [M + H]*; HPLC: >99 (% of AUC).

V. SYNTHESIS OF N-(1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (37)

[0550]

H
NH_ P N\S/P
&He (Y gw
N Zn(CN),, Pd(PPhs), N
Br. >N —a> NC SV
J NMP, 130 °C, 30min J
F N 35°% F N

1.25 37

i. PREPARATION OF N-(1-(6-BROMO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (1.25)

[0551]
NH_ &
/,S‘Me
N C
Br XN
F N/)
1.25

[0552] 1.25 was made following the same procedure described above for compounds 31-35,
38, and 39.

ii. PREPARATION OF N-(1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANESULFONAMIDE (37)

[0553]
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37

[0554] Compound 37 was synthesized from 1.25 according to the same protocol described for
29. Yield: 55 %: "H NMR (300 MHz, DMSO-dg): & 8.64 (s, 1H), 8.61(d, J=6.9 Hz, 1H), 7.76 (d,

J=10.8 Hz, 1H), 7.36 (d, J= 6.9 Hz, 1H), 4.23 (d, J= 12.0 Hz, 1H), 4.09 (d, J= 13.5 Hz, 1H),
3.57 (brs, 1H), 3.43-3.37 (m, 2H), 2.9 (s, 3H), 2.03-1.88 (m, 2H), 1.70-1.55 (m, 2H); MS (MM)

miz 350.1[M+H]*; HPLC Purity: 95.43 (% of AUC).

w. SYNTHESIS OF N-ISOPROPYL-N-((1-(QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (40)

[0555]

H _ M2 PdIC, EtOAC. Pd/C, EtOAC

1,4-dioxane, KQCOS
N
80°C,6h d\ Than
(I A . . AN
86 % )\ 52 % g
N

1.26

\\ Me \\ Me
O £
N7
Yy
i. PREPARATION OF N-((1-(2-CHLOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHYL)-N-

ISOPROPYLMETHANESULFONAMIDE (1.26)

[0556]

[0557] To a stirred solution of 1.5 (150 mg, 0.42 mmol) in DMF (1.5 mL) was added bromo
isopropyl (103 mg, 0.84 mmol) and KyCO3 (174 mg, 1.26 mmol) at 80 °C for 6 h. Upon

complete consumption of starting material, the reaction mixture was poured into water (25 mL),
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extracted with EtOAc (2 x 25 mL). The organic extracts were washed with saturated NaHCO3
(25 mL), water (25 mL), brine (25 mL) dried over anhydrous Na;SO4 and concentrated under

reduced pressure. The residue was purified by silica gel column chromatography (gradient
elution 70-80% of EtOAc in hexanes) to afford 1.26 (144 mg, 86 %) as an off-white solid.

ii. PREPARATION OF N-ISOPROPYL-N-((1-(QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE 40

[0558]

C\)\S . Me

W

NE
o)
(X
Z"N
|
\N)

40

[0559] To a stirred solution of 1.26 (100 mg, 0.25 mmol) in EtOAc (2 mL) was added 10 %
Pd/C (20 mg, 20 % w/w) under inert atmosphere and subjected to hydrogenation at ~50 Psi
pressure using hydrogen bladder at RT for 4 h. Upon complete consumption of the starting
material, the reaction mixture was filtered through celite pad and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel column chromatography
(gradient elution 70-80% of EtOAc in hexanes) to afford 40 (47 mg, 52 %/) as off-white solid.

H NMR (400 MHz, CDCl3): 8 9.53 (d, J= 8.4 Hz, 1H), 8.90 (s, 1H), 7.88 (t, J= 7.6 Hz, 1H), 7.75
(d, J= 8.4 Hz, 1H), 7.45 (t, J= 7.6 Hz, 1H), 4.67 (d, J=12 Hz, 1H), 4.44 (d, 12.4 Hz, 1H), 3.96-
3.89 (m, 1H), 3.22 (t, J= 12.4 Hz, 1H), 3.08-3.03 (m, 2H), 2.98-2.85 (m, 5H), 2.12 (br s, 1H),
1.96-1.92 (m, 1H), 1.85-1.81 (m, 1H), 1.61-1.58 (m, 1H), 1.22-1.17 (m, 6H); MS (MM) m/z

363.2 [M+H]*; HPLC purity: >98 (% of AUC)

x. SYNTHESIS OF N-ISOPROPYL-N-((1-(6-METHOXYQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)BENZENE-SULFONAMIDE (41)

[0560]
. .Ph
v
. o)
cl N A TFA ,\:S'Ph
o H N
e 2N DIPEA, NMP
X, J MW, 160 °C, 1h ] *
N ! : /O\d\N
1.27 |
Sy g

41

[0561] Compound 41 was synthesized from reaction of To a stirred solution of 4-chloro-6-
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methoxyquinazoline 1.27 and  N-isopropyl-N-(piperidin-3-ylmethyl)benzenesulfonamide
according the same procedure described in scheme 1. Yield: 23 %; 'H NMR (400 MHz,
CDCl3): © 8.61 (s, 1H), 7.77-7.72 (m, 3H), 7.49-7.38 (m, 2H), 7.35 (d, J = 2.8 Hz, 1H), 7.33 (d,
J=2.4 Hz, 1H), 7.14 (d, J= 2.8 Hz, 1H), 4.30 (d, J = 12.8 Hz, 1H), 4.10 (d, J = 13.2 Hz, 1H),
3.98-3.93 (m, 1H), 3.90 (s, 3H), 3.05-3.02 (m, 1H), 2.99-2.96 (m, 2H), 2.78-2.73 (m, 1H), 2.28-
2.20 (m, 1H), 2.00-1.97 (m, 1H), 1.88-1.83 (m, 1H), 1.80-1.73 (m, 1H), 1.26-1.20 (m, 1H), 0.92

(d, J= 6.8 Hz, 3H), 0.87 (d, J= 6.8 Hz, 3H); MS (MM) m/z 454.8 [M]*; HPLC purity: >98 (% of
AUC).

y. SYNTHESIS OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHYL)-N-
ISOPROPYLBENZENESULFONAMIDE (42)

[0562]
Ph

“TFA Q-Ph

5
NS
(Y Yo
\©\)\ DIPEA NMP N AN
F
J MW, 160 °C, 1h \©fj\'

[0563] Same procedure described for 41. Yield : 18% ; "H NMR (400 MHz, CDCl3): & 8.71 (s,

1H), 7.92-7.89 (m, 1H), 7.82-7.80 (m, 2H), 7.55-7.51 (m, 3H), 7.49-7.46 (m, 2H), 4.39-4.35 (m,
1H), 4.20 (d, J= 14.2 Hz, 1H), 3.15-3.07 (m, 3H), 2.86-2.80 (m, 1H), 2.32-2.26 (m, 1H), 2.08-
2.05 (m, 1H), 1.95-1.90 (m, 1H), 1.82-1.71 (m, 1H), 1.35-1.26 (m, 2H), 1.08 (d, J= 6.8 Hz, 3H),

1.03 (d, J=6.8 Hz, 3H): MS (MM) m/z 442.8 [M+H]*: HPLC purity: >98 (% of AUC).

z. SYNTHESIS OF N-((1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-2-
YL)METHYL)METHANE-SULFONAMIDE (43) Compound not according to the invention

[0564]
CH2C|2,
! HCI (4.0M in O\/H °
NH, CH,Cl,, Ms-Cl. Et;N N. /,O 1,4-dioxane) N N\SI/ HCl
N N /S\ > H 7 Me
i RT,2h Boc O Me RT16h
Boc crude crude
1.28 1.29 1.30
H
cl 1.30 O\/N\ 2
F. N "S‘Me
SN NMP, Et;N E o]
2 N
Br N"  MW.130°C.30mn N/)
52 % f
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Zni(CNy,, Pd{PPhs), E N o v
N

- .
NMP, 140°C, 30 min NG 7
73 %

43

i. PREPARATION OF TERT-BUTYL 2-(METHYLSULFONAMIDOMETHYL)PIPERIDINE-1-

CARBOXYLATE (1.29)

[0565]

Boc O
1.29

[0566] 1.29 was made following the same procedure described above for 1.2. MS (MM): m/z =
193.1 [M-Boc]".

ii. PREPARATION OF N-(PIPERIDIN-2-YLMETHYL)METHANESULFONAMIDE (1.30)

[0567]

1.30

[0568] 1.30 was made following the same procedure described above for 1.3. MS (MM): m/z =
193.1 [M+H]*.

ili. PREPARATION OF N-((1-(7-BROMO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-2-
YL)METHYL)METHANE-SULFONAMIDE (1.31)

[0569]
H
O\/N\S’p
F N g "Me
¥
Br N?
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[0570] 1.31 was made following the same procedure described above for compound 29. MS
(MM): m/z = 414.9 [M-H]*.

iv.. PREPARATION OF N-((1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-2-
YL)METHYL)METHANE-SULFONAMIDE (43)

[0571]
7 Me
F N, 0
NC N/)

43

[0572] Compound 43 was made following the same procedure described above for

compounds 1-14. Yield : 73% from 1.31; TH NMR (300 MHz, CDCl3): 5 8.68 (s, 1H), 8.24 (d, J

= 6.0 Hz, 1H), 7.64 (d, J = 9.3 Hz, 1H), 5.88 (br s, 1H), 4.87 (br s, 1H), 4.09-3.85 (m, 2H),
3.59-3.49 (m, 1H), 3.34-3.26 (m, 1H), 2.95 (s, 3H), 2.05-1.71 (m, 6H); MS (MM) m/z 364.3

[M+H]*; HPLC Purity: >99 (% of AUC).

aa. SYNTHESIS OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-4-
YL)METHYL)METHANESULFONAMIDE (44) Compound not according to the invention

[0573]
H NH#HCI N Me
g/j ~Boc 8/\ )/joll 0
N N N
F I~y 1A-dioxane/ HOI T AN BN MsCl PNy
J el O
SN~ CHyCly, t, 2h N~ CHClp, rt, 30 min N
35 % "
1.32 133

i. PREPARATION OF (1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-4-YL)METHANAMINE
HYDROCHLORIDE (1.33)

[0574]
NH,+HCl

e

N

F\/.\J\
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[0575] 1.33 was made following as in the procedure described above for compounds 1-14.

ii. PREPARATION OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-4-
YL)METHYL)METHANESULFONAMIDE (44)

[0576]

[0577] To a stirred solution of 1.33 (150 mg, 0.48 mmol) in CH>Cl> (15 mL) added methane
sulphonyl chloride (65.9 mg, 0.57 mmol) and EtsN (145 mg, 1.44 mmol) at RT. The reaction

mixture was stirred at RT for 30 min. Upon complete consumption of starting material, the
reaction mixture was poured into water (20 mL), extracted with CH>Cl> (2 x 20 mL). The

organic extracts were washed with saturated NaHCO3 (10 mL), water (20 mL) and brine (20
mL), dried over anhydrous Na>SO4 and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (gradient elution 80-90 % of EtOAc in
hexanes) to afford 44 (62 mg, crude, 36%) as an off-white solid. '"H NMR (300 MHz, CDCls): &
8.72 (s, 1H), 7.93-7.88 (m, 1H), 7.54-7.45 (m, 2H), 4.41-4.29 (m, 3H), 3.15-3.11 (m, 4H), 2.99
(s, 3H), 1.97-1.73 (m, 3H), 1.55-1.42 (m, 2H); MS (MM) m/z 339.0 [M+H]*; HPLC purity: > 94
(% of AUC).

bb. SYNTHESIS OF N-(1-(1-(6,7-DIFLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)ETHYL)METHANESULFONAMIDE (45)

[0578]
o)
Me Me \\S/Me
HgN)\O Ms-CI.EtsN (j)\”/ \}3 1,4-dioxane/HCI
N CHzClp, 0-6°C, 1h ~N CHuCly, 0°C -1t,4 h
Boc Boc
1.35

1.34
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cl Me O\\S _Me
F. A N N7
F e "o
Me O N
N\ _Me
(j/‘\H/S\\ K5CO3, 1,4-dioxane FJC%\IN
0
N 80°C,3h F \N)
H HCl 22%
1.36 45

i. PREPARATION OF N-(1-(PIPERIDIN-3-YL)ETHYL)METHANESULFONAMIDE (1.36)

[0579]
0
Me N Me
N/
SRR
N
H Hcl
1.36

[0580] 1.36 was made following the same procedure described above for 1.3.

ii. PREPARATION OF N-(1-(1-(6,7-DIFLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)ETHYL)METHANESULFONAMIDE (45)

[0581]

[0582] To a stirred solution of 1.36 (20 mg, 0.09 mmol) in 1, 4-dioxane (2 mL) added 4-chloro-
6,7-difluoroquinazoline (22 mg, 0.11 mmol) and K,CO4 (68 mg, 0.49 mmol) at RT. The reaction

mixture was stirred at 80 °C for 3 h. Upon complete consumption of starting material, the
reaction mixture was poured into water (25 mL), extracted with EtOAc (25 mL). The organic
extracts were washed with saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL), dried

over anhydrous NasSO4 and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (gradient elution 80-90% of EtOAc in hexanes) to afford

45 (8 mg, 22 %). 'H NMR (400 MHz, DMSO-d6): & 8.60 (s, 1H), 7.91-7.79 (m, 2H), 7.07 (¢, J =
8.8 Hz, 1H), 4.31 (d, J =13.8 Hz, 1H), 4.02 (t, J = 12.8 Hz, 1H), 3.20-3.10 (m, 2H), 2.92-2.89
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(m, 4H), 1.92-1.78 (m, 3H), 1.65-1.59 (m, 1H), 1.39-1.30 (m, 1H), 1.19-1.11 (m, 3H); MS (MM)
miz 371.1[M+H]*; HPLC purity: >98 (% AUC).

cc. SYNTHESIS OF N-((4-(6-FLUOROQUINAZOLIN-4-YL)MORPHOLIN-2-
YL)METHYL)METHANESULFONAMIDE (46)

[0583]
\\ Me O\\ ~Me
[ ]ANHz MsCl, TEA ]/\ HCI(4.0 M, dioxane) [O]/\N/S\\O
H
0°C-RT, 1h CH,Cl,, RT, 16 h N
crude crude H *HCI
1.37 1.38 1.39
|
¢ O\\ _Me
F X O -9
N NTN
N R
N N
NvP, DIPEA  F SN
MW, 180 °C, 1 h N/)

22%
46

i. PREPARATION OF TERT-BUTYL 2-(METHYLSULFONAMIDOMETHYL)MORPHOLINE-4-
CARBOXYLATE (1.38)

[0584]
5 Q _Me
(T
I\BJOC
1.38

[0585] 1.38 was made following the same procedure described above for 1.2. MS (MM): m/z
195.1[M-Boc]*.

ii. PREPARATION OF N-(MORPHOLIN-2-YLMETHYL)METHANESULFONAMIDE (1.39)

[0586]

ET“

N .Hel
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1.39

[0587] 1.39 was made following the same procedure described above for compound 1.3. MS
(MM): (MM) m/z 195.1[M+H]*.

iii. PREPARATION OF N-((4-(6-FLUOROQUINAZOLIN-4-YL)MORPHOLIN-2-
YL)METHYL)METHANESULFONAMIDE (46)

[0588]

@]
o N _Me
N/s\\
y o
N

~N
7

46

[0589] Compound 46 was prepared from reaction of 1.39 and 4-chloro-6-fluoro-quinazoline
according to the same procedure described for compounds 1-14. Yield: 22% as a yellow solid;

TH NMR (400 MHz, DMSO-dg): 5 8.67 (s, 1H), 7.94-7.92 (m, 1H), 7.80-7.74 (m, 2H), 7.21 (t, J

= 6.0 Hz, 1H), 4.23-4.20 (m, 1H), 4.11-4.07 (m, 1H), 3.97-3.94 (m, 1H), 3.77-3.69 (m, 2H),
3.34-3.27 (m, 1H), 3.12 (t, J=6.0 Hz, 2H), 3.06-3.01 (m, 1H), 2.93 (s, 3H); MS (MM) m/z 341.1

[M+H]*; HPLC Purity: >99 (% of AUC).

dd. SYNTHESIS OF 6-FLUORO-4-(2-
(METHYLSULFONAMIDOMETHYL)MORPHOLINO)QUINAZOLINE-7-CARBOXAMIDE (47)

[0590]
O\
o g Me
(TN q
N Qo Me Y~ Me
H oHCI o - o -8
N7 N o)
Y |
Cl 1.39 N N
F Ny NMP, DIPEA FD\)QN HMDS F Sy
Br N/) MW, 160°C.1h g N’) DPPP, DIPEA, DMF,CO © N/)
35% Pd{OAC);, 110°C, 4 h A
1.9 1.40 18% 2

i. PREPARATION OF N-((4-(7-BROMO-6-FLUOROQUINAZOLIN-4-YL)MORPHOLIN-2-
YL)METHYL)METHANESULFONAMIDE (1.40)
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[0591]
o (3\\S§Me
(TN
N

~N
@

1.40

Br

[0592] Compound 1.40 was prepared according to the same procedure described for

compounds 1-14. Yield: 35% as an off-white solid; 'TH NMR (400 MHz, DMSO-dg): 8 8.65 (s,
1H), 8.23 (d, J = 6.8 Hz, 1H), 7.93 (d, J = 9.6 Hz, 1H), 7.21 (t, J = 6.4 Hz, 1H), 4.27-4.24 (m,
1H), 4.15-4.11 (m, 1H), 3.96-3.93 (m, 1H), 3.75-3.68 (m, 2H), 3.37-3.34 (m, 1H), 3.13-3.09 (m,
2H), 3.07-3.04 (m, 1H), 2.93 (s, 3H); MS (MM): m/z 419.0 [M]*; HPLC Purity: 97.4 (% of AUC).

ii. PREPARATION OF 6-FLUORO-4-(2-
(METHYLSULFONAMIDOMETHYL)MORPHOLINO)QUINAZOLINE -7-CARBOXAMIDE (47)

[0593]
0 (i\\S/Me
NT S
(T W™
N
= N
o N/)
NH,

47

[0594] To a stirred solution of 1.40 (100 mg, 0.23 mmol) in DMF (10 mL) taken in a steel bomb
was added hexamethyldisilazane (110 mg, 0.71 mmol) and DIPEA (0.09 mg, 0.71 mmol). Ar
(g9) gas was purged and the reaction was degassed for about 5 min. added Pd(OAc) (16 mg,
0.023 mmol), DPPP (10 mg). CO was filled up to 250 Psi, stirred at 110 °C for 4 h. Upon
complete consumption of starting material, the reaction mixture was poured into water (20 mL),
extracted with EtOAc (2 x 20 mL). The organic extracts were washed with water (2 x 20 mL),
brine (20 mL), dried over anhydrous Na;SO,4 and concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (gradient elution 80-90% of EtOAc in
hexanes) to afford 47 (16 mg, 18%) as an off-white solid. '"H NMR (400 MHz, MeOD): & 8.68
(s, 1H), 8.08 (br s, 1H), 8.01 (d, J=6.8 Hz, 1H), 7.84 (s, 1H), 7.82 (s, 1H), 7.21 (t, / = 6.0 Hz,
1H), 4.27-4.24 (m, 1H), 4.15-4.11 (m, 1H), 3.97-3.94 (m, 1H), 3.76-3.70 (m, 2H), 3.37-3.35 (m,
1H), 3.13-3.04 (m, 4H), 2.93 (s, 3H); MS (MM): m/z 384.1 [M+H]*; HPLC Purity: 97.4 (% of
AUC).
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ee. SYNTHESIS OF N-((1-(6-BROMO-7-FLUOROQUINAZOLIN-4-YL)-3-METHYLPIPERIDIN-
3-YL)METHYL)METHANESULFONAMIDE (48)

[0595]
Me
NH Me O\\ _Me Me O\\ _Me
2 Ms-Cl, Et;N N"S. 4M HCI, dioxane N
N H © OO
! CHaCly, 0°C-RT, 3h™N RT, 16 h N7,
Boc crude Boc crude H HC
1.41 1.42 1.43
Ve ©. Me
NS M \ M o)
(j/\ o e Y Me Me N _Me
H N’S\‘ /S\\
143 N N
\Jif\N DIPEA, NMP  Br P Pds(dba)s, Zn (CN)a NC N
|
RT,5h F \N) MW, Xanthphos E \NJ
21% TMEDA, DMF
1.44 160 °C, 90 min 48
13%
i PREPARATION OF TERT-BUTYL 3-METHYL-3-

(METHYLSULFONAMIDOMETHYL)PIPERIDINE-1-CARBOXYLATE (1.42)

[0596]
Me

[0597] Same procedure described for 1.2. MS (MM) m/z = 305.1[M-H]*.

ii. PREPARATION OF N-((3-METHYLPIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE
(1.43)

[0598]

Me S Me
5
N7
H O

*HCl
1.43

Iz



DK/EP 3551188 T3

[0599] Same procedure described for 1.3. MS (MM) m/z = 207.1[M+H]*.

iii. PREPARATION OF N-((1-(6-BROMO-7-FLUOROQUINAZOL IN-4-YL)-3-
METHYLPIPERIDIN-3-YL)YMETHYL)METHANESULFONAMIDE (1.44)

[0600]

[0601] Same general procedure described above for compounds 1-14. MS (MM) m/z 433.0
[M+H]".

iv. PREPARATION OF N-((1-(6-BROMO-7-FLUOROQUINAZOLIN-4-YL)-3-
METHYLPIPERIDIN-3-YL)YMETHYL)METHANESULFONAMIDE (48)

[0602]
Me NS\\S\\/Me
CI

[0603] To a stirred solution of 1.44 (75 mg, 0.17 mmol) in NMP (7.0 mL) was added Zn(CN),
(40 mg, 0.34 mmol) purged with Ar (g) for 10 min and then added Pdy(dba)s (15 mg, 0.016

mmol), Xantphos (9 mg, 0.016 mmol) and tetramethylethylenediamine (TMEDA) (3 mg, 0.033
mmol) under Ar (g) atmosphere and subjected to microwave at 200 W, 200 psi, 160 °C for 90
min. After 90 min, the reaction mixture was cooled to RT, water (100 mL) was added and the
mixture was extracted with EtOAc (2 x 250 mL). The organic extracts were washed with water
(20 mL), brine (20 mL), dried over anhydrous Na;SO4 and concentrated under reduced

pressure. The residue was purified by mass triggered prep HPLC to afford 48 (9 mg, 13%) as
an off-white solid. '"H NMR (400 MHz, DMSO-dg) &: 8.59 (s, 1 H), 8.56 (d, J = 7.20 Hz, 1H),
7.73 (d, J=10.8 Hz, 1H), 7.00 (t, J= 6.8 Hz, 1H), 3.89 - 3.86 (m, 1H), 3.75 - 3.71 (m, 2H), 3.61
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- 3.58 (m, 1H), 2.83 (br s, 5 H), 1.78 - 1.76 (m, 2H), 1.64 - 1.61(m, 1H), 1.46 - 1.41 (m, 1H)
1.23 - 1.22 (m, 3H). LCMS (ESI): m/z = 378 [M + H]*, HPLC: 96.7% (AUC).

ff. SYNTHESIS OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)-3-HYDROXYPIPERIDIN-
3-YL)METHYL)METHANESULFONAMIDE(49)

[0604]
S
o HsC éHCéH3

B ——

N”  60%NaH, DMSO N

éoc RT,12h

47%
1.45

0. .0

N

Oy _M
AN 0 M OH ™. .Me
P. HNT CHg OH g€ chyCl,, TFA NN
P e S
H
TEBAC, dioxane N RT. 1h N TFA
Boc  90°C.16h Boc 89%
0,
146 % 147 148
cl
Zn {CN),, Pd (PPh3)s NC N SOCi,, DMF NC Ny
NMP, 160 °C F N/) 80°C.2h  F N’)
MW, 45 min crude
90% 1.49 1.50
OH O\\S/Me
o)
OH N:\S\:Me H/ \\O
W o Y
H 148 NC N
_ =
DIPEA, CH,CL N/)

RT,1h
26%

49

i. PREPARATION OF TERT-BUTYL 1-OXA-5-AZASPIRO[2.5]OCTANE-5-CARBOXYLATE

(1.46)

[0605]

[0606] To a stirred solution of trimethylsulfoxonium iodide (650 mg, 2.50 mmol) in DMSO (15
mL) was added 60 % NaH (138 mg, 3.01 mmol) stirred for 30 min at RT. 1 (500 mg, 2.50
mmol) was added. The reaction mixture was stirred at RT for 12 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (25 mLlL),
extracted with CHxCI> (2 x 25 mL). The organic extracts were washed with saturated NaHCO4

(25 mL), water (25 mL), brine (25 mL), dried over anhydrous Na;SO4 and concentrated under
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reduced pressure to afford 1.46 (250 mg, 47%) as a brown gummy liquid. "H NMR (400 MHz,
CDCl3): 6: 3.46 - 3.43 (m, 3H), 3.36 - 3.33 (m, 1H), 2.75 (br s, 1H), 2.66 (d, J= 4.4 Hz, 1H),
1.86 - 1.80 (m, 1H), 1.74 - 1.60 (m, 3H), 1.45 (s, 9H).

1. PREPARATION OF TERT-BUTYL 3-HYDROXY-3-
(METHYLSULFONAMIDOMETHYL)PIPERIDINE-1-CARBOXYLATE (1.47)

[0607]

OH Oy Me
N
¥ %

Boc
1.47

[0608] To a stirred solution of 1.46 (250 mg, 1.17 mmol) in 1,4-dioxane (2.5 mL) were added
compound methanesulfonamide (167 mg, 1.75 mmol), Tetraethylbenzylammoniumchloride
(TEBAC) (26 mg, 0.11 mmol) and K;CO4 (16 mg, 0.11 mmol) at RT. The reaction mixture was

allowed to stir at 90 °C for 16 h. Upon complete consumption of starting material, the reaction
mixture was poured into water (25 mL), extracted with CHxCl> (2 x 25 mL). The organic

extracts were washed with saturated NaHCO3 (25 mL), water (25 mL), brine (25 mL), dried
over anhydrous NasSO4 and concentrated under reduced pressure. The residue was purified

by silica gel column chromatography eluting (EtOAc: hexanes; 5: 5). Fractions containing the
product were combined and concentrated under reduced pressure to afford 1.47 (180 mg,

50%) as a clear gummy liquid. TH NMR (400 MHz, CDCl3) &: 3.36 - 3.33 (m, 2H), 3.25 - 3.22
(m, 2H), 3.07 - 3.04 (m, 2H), 2.93 (s, 3H), 1.68 - 1.61 (m, 3H), 1.43 (br s, 1H), 1.39 (s, 9H).
LCMS (ESI): miz = 307 [M + HJ*.

iii. PREPARATION OF N-((3-HYDROXYPIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE
(1.48)

[0609]

OH O\\S/Me
N/\\

H ©
N

N TFA

1.48

[0610] To a stirred solution of compound 1.47 (500 mg, 1.62 mmol) in CHxCl> (12.5 mL) was
added TFA (786 mg, 8.10 mmol) at RT. The reaction mixture was stirred at RT for 1 h. Upon
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complete consumption of starting material, the reaction mixture was concentrated under
reduced pressure. Co-distilled with toluene (3 x 50 mL) to afford 1.48 (300 mg, 1.44 mmol,

89%) as a brown gummy liquid. TH NMR (400 MHz, CDCl) &: 3.21 (br s, 2H), 3.12 (s, 3H),
2.98 - 2.88 (m, 4H), 2.06 - 2.01 (m, 1H), 1.87 - 1.84 (m, 1H), 1.56 - 1.39 (m, 2H). LCMS (ESI):
miz = 209 [M + HJ*.

iv. PREPARATION OF 7-FLUORO-4-HYDROXYQUINAZOLINE-6-CARBONITRILE (1.49)

[0611]
OH
NC S
F N/)
1.49

[0612] To a stirred solution of 1.12 (700 mg, 2.88 mmol) in NMP (17 mL) taken in a microwave
vial was charged with Zn(CN), (676 mg, 5.76 mmol) and was degassed with argon for 10 min.

Pd(PPh3)4 (332 mg, 0.28 mmol) was added to the reaction mixture under Ar (g) atmosphere

and the reaction mixture was again purged with argon for 5 min. The microwave vial was
sealed and irradiated at 160 °C in CEM-microwave instrument for 1 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (25 mLlL),
extracted with EtOAc (2 x 25 mL). The combined organic extracts were washed with water (25
mL), brine (25 mL), dried over anhydrous Na>SO4 and concentrated under reduced pressure.

The residue was purified by silica gel column chromatography eluting (EtOAc: hexanes; 8: 2).
Fractions containing the product were combined and concentrated under reduced pressure to

afford 1.49 (490 mg, 90%) as an off-white solid. TH NMR (400 MHz, DMSO-dg) &: 12.73 (br s,
1H), 8.64 (d, J = 7.2 Hz, 1H), 8.29 (d, J= 3.6 Hz, 1H), 7.76 (d, J= 10.4 Hz, 1H). LCMS (ESI):
miz = 188 [M + HJ".

v. PREPARATION OF 4-CHLORO-7-FLUOROQUINAZOLINE-6-CARBONITRILE (1.50)

[0613]
Cl
NC Sy
F N/)
1.50

[0614] To a stirred solution of 8 (175 mg, 0.92 mmol) was added SOCI, (15 mL) at RT. The
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reaction mixture was stirred at 80 °C for 2 h. Upon complete consumption of starting material,
the reaction mixture was concentrated under reduced pressure. Co-distilled with toluene (3 x
25 mL) to afford 1.50 (175 mg, crude) as brown gummy liquid. The crude product used directly
in the next step without further analysis.

vi. PREPARATION OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)-3-
HYDROXYPIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE(49)

[0615]
OH O\\ Me
/S\\
N
H
N
NC \)N
s
F N
49

[0616] To a stirred solution of 1.50 (175 mg, 0.843 mmol) in CH5Cl, (7.5 mL) were added 1.48

(175 mg, 0.843 mmol) and DIPEA (325 mg, 2.52 mmol) at RT. The reaction mixture was
allowed to stir at RT for 1 h. Upon complete consumption of starting material, the reaction
mixture was poured into water (25 mL), extracted with EtOAc (2 x 25 mL). The combined
organic extracts were washed with water (25 mL), brine (25 mL), dried over anhydrous
Na>SO4 and concentrated under reduced pressure. The residue was purified by silica gel
column chromatography eluting (EtOAc: hexanes; 4: 6). Fractions containing the product were
combined and concentrated under reduced pressure to afford 49 (85 mg, 26%) as an off-white

solid. "TH NMR (400 MHz, DMSO-dg) &: 8.74 (d, J= 7.2 Hz, 1H), 8.58 (s, 1H), 7.72 (d, J = 10.8
Hz, 1H), 7.00 (t, J = 6.4 Hz, 1H), 4.88 (s, 1H), 4.31 (d, J = 12.8 Hz, 1H), 4.00 (d, J= 13.2 Hz,
1H), 3.49 (d, J= 13.6 Hz, 1H), 3.25 (t, J= 10.4 Hz, 1H), 2.96 (d, J = 6.4 Hz, 2H), 2.90 (s, 3 H),
1.98 - 1.96 (M, 1H), 1.74 - 1.64 (m, 3H). LCMS (ESI): m/z = 378 [M + H]*. HPLC: 98.7% (AUC).

gg. SYNTHESIS OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)-3-FLUOROPIPERIDIN-
3-YL)METHYL)METHANESULFONAMIDE (50)

[0617]
F F X _Me F O\~S.Me
NH, Ms-Cl, EtsN NS CHCl, TFA N
. e j o —— H O
CH,Cly, 0-5°C, 1h
) Ul ) RT, 16 h
Boc crude Eoc crude H TFA
1.51 1.52 153

Cl o
NCKI/LL\l F /\\S,Me
FONN r\j/\ﬂ %
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1.50 N
DIPEA,NMP  NC AN
57
RT,2h F N
18%
50
i. PREPARATION OF TERT-BUTYL 3-FLUORO-3-

(METHYLSULFONAMIDOMETHYL)PIPERIDINE-1-CARBOXYLATE (1.52)

[0618]

[0619] Same procedure described for 1.2. MS (MM): m/z = 210.9 [M-Boc]*.

ii. PREPARATION OF N-((3-FLUOROPIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE
(1.53)

[0620]

[0621] Same procedure described for 1.3. MS (MM): m/z 211.1 [M+H]*.

iii. PREPARATION OF N-((1-(6-CYANO-7-FLUOROQUINAZOLIN-4-YL)-3-
FLUOROPIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE (50)

[0622]
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[0623] Same general procedure described for compounds 1-14 above. 'H NMR (400 MHz,
DMSO-dé6): © 8 64 (s, 1H), 8.57 (d, J=6.8 Hz, 1H), 7.77 (d, J=10.8 Hz, 1H), 7.39 (t, / =6.4 Hz,
1H), 4.46-4.34 (m, 2H), 3.67 (d, J = 14.4 Hz, 1H), 3.36-3.33 (m, 1H), 3.29-3.24 (m, 1H), 3.23-
3.21 (m, 1H), 2.89 (s, 3H), 1.98-1.87 (m, 2H), 1.81-1.75 (m, 2H); MS (MM): m/z 382.1 [M+H]*;
HPLC purity: >98.7 (% of AUC).

hh. SYNTHESIS OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PYRROLIDIN-3-
YL)METHYL)METHANESULFONAMIDE (51)

[0624]
0
W _Me
H ©O
N MsCl, TEA. CH,Cl, N
F X - =
N F. L\
N
32 %
W J

1.54

i. PREPARATION OF (1-(6-FLUOROQUINAZOLIN-4-YL)PYRROLIDIN-3-YL)METHANAMINE
(1.54)

[0625]

i

N

A

N
1.54

[0626] 1.54 was prepared in two steps from 4-chloro-6-fluoro-quinazoline following the same
general procedure described for compounds 1-14 above. 1H NMR (400 MHz, DMSO-dg) d
8.72 (s, 1H), 8.12 (dd, J = 10.5, 2.5 Hz, 1H), 7.98 - 7.82 (m, 5H), 4.20 (dd, J =12.2, 7.2 Hz,
1H), 4.17 - 4.07 (m, 1H), 3.83 (1, J = 10.0 Hz, 1H), 3.04 - 2.94 (m, 2H), 2.60 (dt, J=15.2,7.6
Hz, 1H), 2.21 (dd, J = 11.1, 5.6 Hz, 1H), 1.81 (dq, J = 12.3, 8.5 Hz, 1H); FABMS (M + H)
calculated for C13Hq5FNg4.H was 247.1354 found 247.1346.

ii. PREPARATION OF SYNTHESIS OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PYRROLIDIN-3-
YL)METHYL)METHANESULFONAMIDE (51)
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[0627]
@]
%/Me
sk
N
F XN
2

[0628] Same procedure described for 44. Yield from 1.54: 32%; 1H NMR (400 MHz, DMSO-
dg) 8 8.42 (s, 1H), 7.97 (dd, J =10.9, 2.7 Hz, 1H), 7.76 (dd, J = 9.2, 5.9 Hz, 1H), 7.67 (ddd, J =
9.2,8.2,2.7 Hz, 1H), 7.21 (t, J = 6.1 Hz, 1H), 4.04 - 3.79 (m, 3H), 3.64 (dd, J = 11.2, 7.4 Hz,
1H), 3.06 (h, J = 6.7 Hz, 2H), 2.90 (s, 3H), 2.48 - 2.38 (m, 1H), 2.08 (dq, J = 11.8, 6.5 Hz, 1H),
1.74 (dq, J = 12.2, 8.1 Hz, 1H); FABMS (M + H) calculated for C44H{7FN4O2S.H was 325.1129
found 325.1128; HPLC purity >99 (% of AUC), tg = 1.46, 1.73 minutes.

1. SYNTHESIS OF N-(3-(6-FLUOROQUINAZOLIN-4-
YL)CYCLOBUTYL)METHANESULFONAMIDE (52) Compound not according to the
invention

[0629]
NHy o
W _Me
S
HN" W
N O
F. Sy MsCl TEA, CHyCl
N/) 34% F. SN
1.55 P

52

i. PREPARATION OF 1-(6-FLUOROQUINAZOLIN-4-YL)AZETIDIN-3-AMINE (1.55)

[0630]
NH,

1.55
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[0631] Intermediate 1.55 was prepared in two steps following the same general procedure
described for compounds 1-14 above. FABMS (M + H) calculated for Cy{H{{FN4.H was

219.1041 found 219.1042.

1. PREPARATION OF N-(3-(6-FLUOROQUINAZOLIN-4-
YL)CYCLOBUTYL)METHANESULFONAMIDE (52)

[0632]
0
W _Me
S
HN™ W
F. SN
>
52

[0633] Compound 52 was prepared by mesylation of 1.55 following the same procedure
described for preparation of 1.2 (Scheme 1). Yield from 1.55: 34%; 1H NMR (400 MHz,
DMSO-d6) & 8.52 (s, 1H), 7.98 (d, J = 8.0 Hz, 1H), 7.86 - 7.70 (m, 1H), 7.67 (dd, J = 9.7, 2.7
Hz, 1H), 4.39 (s, 2H), 3.32 (s, 5H), 2.97 (s, 2H); FABMS (M + H) calculated for
C12H13FN4O2S.H was 297.0864 found 297.0814; HPLC purity = 100 (% of AUC), tg = 1.73

minutes.

ji- SYNTHESIS OF N-((1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)-1,1,1-TRIFLUOROMETHANESULFONAMIDE (53)

[0634]
q o
Triflic anhydride , 5—CF3 4 M dioxane HCI ~87T8
NH, N~ NSy
_ Ho — __—~ H O
N EtN, CHCl, 0°C N m2h N'ha
Boc tort,1h Boc 157
1.4 73 1.56
o\\ CF3 O\‘ ~CF3
05 P
NN N W
cl H O
N N N
FﬁN H 457 F o Zn(CN),, Pd(PPhg), F:CEQN
/) _— —_—
Br N”  DIPEA, NMP Br N/) NMP, 130 °C, 30min e N/)
1.9 130 °C, 30 min, MW 29 %
p
22 % 158 53

i. PREPARATION OF TERT-BUTYL 3-
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(((TRIFLUOROMETHYL)SULFONAMIDO)METHYL)PIPERIDINE-1-CARBOXYLATE (1.56)

[0635]

N
H
N
Boc

O\
A\

1.56

[0636] To a stirred solution of 1.1 (500 mg, 2.33 mmol) in CH>Cl> (25 mL) were added EtsN

(470 mg, 4.66 mmol) and triflicanhydride (980 mg, 3.49 mmol) at 0 °C. The reaction mixture
was stirred at RT 1 h. Upon complete consumption of starting material, the reaction mixture
was poured into water (40 mL), extracted with CH>Cl> (2 x 40 mL). The organic extracts were

washed with saturated NaHCO3 (40 mL), water (40 mL), brine (40 mL), dried over anhydrous
Na>SO4 and concentrated under reduced pressure. The residue was purified by silica gel

column chromatography (gradient elution 40-50% of EtOAc in hexanes) to afford 1.56 (500
mg, 73 %) as a thick colorless liquid. MS (MM) m/z 345.1 [M - H]*.

ii. PREPARATION OF 1,1,1-TRIFLUORO-N-(PIPERIDIN-3-
YLMETHYL)METHANESULFONAMIDE (1.57)

[0637]
A
~C
S
N“=\ F
O
N
HCI
H 1.57

[0638] Same procedure described for 1.3. MS (MM) m/z 245.1 [M - H]*.

ili. PREPARATION OF N-((1-(7-BROMO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)-1,1,1-TRIFLUOROMETHANESULFONAMIDE (1.58)

[0639]
Q _CF,
O
N
NENGE
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1.58

[0640] Same general procedure described for compounds 1-14 above. Yield from 1.9: 22 %;
"H NMR (400 MHz, DMSO-dg): 8 9.48 (s, 1H), 8.61 (s, 1H), 8.20 (d, J=7.2 Hz, 1H), 7.8 (d, J =

9.6 Hz, 1H), 4.2 (d, J = 11.6 Hz, 1H), 4.13 (d, J = 13.6 Hz, 1H), 3.22 - 3.13 (m, 3H), 2.98 (dd,
J=10.0 Hz, J= 12.8 Hz, 1H), 1.92 -1.79 (m, 3H), 1.71-1.64 (m, 1H), 1.35-1.27 (m, 1H); MS

(MM) m/z 473.0 [M+2]*.

iv.. PREPARATION OF N-((1-(7-CYANO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)-1,1,1-TRIFLUOROMETHANESULFONAMIDE (54)

[0641]
Q. _cF,
N
CTH
N
F Sy
NC N/)

53

[0642] Same procedure described for 20. Yield from 1.58: 29 %; 'H NMR (300 MHz, DMSO-
dg): 6 9.48 (s, 1H), 8.69 (s, 1H), 8.51 (d, J =6.3 Hz, 1H), 7.91 (d, J =10.2 Hz, 1H), 4.27 (d, J =
12.3 Hz, 1H), 4.14 (d, J =13.5 Hz, 1H), 3.23 (d, J = 11.4 Hz, 1H), 3.14 (d, J = 6.3 Hz, 2H), 3.03
(t, J =10.8 Hz, 1H), 1.90-1.65 (m, 4H), 1.39-1.23 (m, 1H); MS (MM) m/z 416.1 [M + H]*; HPLC
purity >98 (% of AUC).

kk. SYNTHESIS OF N-({(1-(6«(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)BENZENESULFONAMIDE (54)

[0643]
¢, o

8
SR
Q Q
N _Ph \._Ph
O/\NHZ EtN CH,Cl, /S\\ TFA, CH.CI, /3\
N N™N
- H © H ©

N i, 2 h N 1,16 h

Boc

11

0
FsC \;J\‘ (j/\n/s\\o
N N
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DIPEA, NMP k3G AN
- |
140 °C, MW, 30 min N
16 % 54

i. PREPARATION OF TERT-BUTYL 3-(PHENYLSULFONAMIDOMETHYL)PIPERIDINE-1-
CARBOXYLATE (1.59)

[0644]

[0645] Same general procedure described for 1.2. MS (MM): m/z = 254.5 [M-Boc]*.

ii. PREPARATION OF N-(PIPERIDIN-3-YLMETHYL)BENZENESULFONAMIDE (1.60)

[0646]

[0647] Same general procedure described for 1.3. MS (MM): m/z = 255.1 [M+H]*.

ili. PREPARATION OF N-((1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)BENZENESULFONAMIDE (54)

[0648]
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[0649] Same general procedure described above (Scheme 1). Yield from 1.60: 16 %; 'H NMR
(400 MHz, CDCl3): b 8.68 (s, 1H), 8.09 (s, 1H), 7.96 (d, J= 8.8 Hz, 1H), 7.90-7.86 (m, 3H),
7.56-7.47 (m, 3H), 5.68 (t, J=6.8 Hz, 1H), 4.0-3.90 (m, 2H), 3.65-3.56 (m, 2H), 3.08-3.01 (m,
1H), 2.92-2.85 (m, 1H), 2.11-2.08 (m, 1H), 1.97-1.91 (m, 1H), 1.73-1.68 (m, 1H), 1.52-1.46 (m,

1H); MS (MM) m/z 451.1 [M + H]*; HPLC purity >92 (% AUC).

. SYNTHESIS OF N-({(1-(6«(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)CYCLOHEXANESULFONAMIDE (55)

[0650]
(s,
Sl ]
NHz  EtsN, CH.Cly Q 3
i 3h O/\N/S\\ 1,4-dioxane/HCl O/\N/S\\
N ¢} —_— o}
I H H
i, 16 b
Boc 51% \ N Hel
14 Boc et
' 6 1.62
o)
\\S/O
cl -~
Ny
FC N (j/\H %
» N
N
DIPEA, NMP N7
140 ° C, 30 min, MW
36 % 55
i PREPARATION OF TERT-BUTYL 3-

(CYCLOHEXANESULFONAMIDOMETHYL)PIPERIDINE-1-CARBOXYLATE (1.61)

[0651]

[0652] Same general procedure described for 1.2. MS (MM) m/z = 261.2 [M + H]*.

ii. PREPARATION OF N-(PIPERIDIN-3-YLMETHYL)CYCLOHEXANESULFONAMIDE (1.62)

[0653]
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[0654] Same general procedure described for 1.3. MS (MM): m/z = 261.2 [M +1]*.

ili. PREPARATION OF N-((1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)CYCLOHEXANESULFONAMIDE (55)

[0655]
-5
\Y
N
FsC | X JN
N/

55

[0656] Same general procedure described for compounds 1-14 above. Yield from 1.62: 36 %;
'H NMR (400 MHz, CDCl3): 8 8.70 (s, 1H), 8.14 (s, 1H), 7.97 (d, J= 8.8 Hz, 1H), 7.89 (dd, J=
2.0 Hz, J=8.4 Hz, 1H), 5.23 (t, J= 6.8 Hz, 1H),4.09 - 4.01 (m, 2H), 3.71 - 3.64 (m, 2H), 3.22-
3.15 (m, 1H), 3.11 - 3.04 (m, 1H), 2.92-2.86 (m, 1H), 2.22-2.13 (m, 3H), 2.02-1.97 (m, 1H),
1.91-1.87 (m, 1H), 1.79-1.69 (m, 2H), 1.67-1.48 (m, 3H), 1.33-1.1 (m, 4H); MS (MM) m/z

455.0 [M - HJ*; HPLC purity >92 (% of ACU).

mm. SYNTHESIS

4-CHLORO-N-((1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-

YL)PIPERIDIN-3-YL)METHYL)BENZENESULFONAMIDE (56)

[0657]

O/\NHBOC

N

FsC SN 1,4-dioxanerHc! FsC

—_——

N/) rt, 16 h

1.63

/
Q |
NH \\S XX
(\/(\ 2 o Ej/\u/ \\O
N C|—§-©—C| N
X 0 F,C
N Hel ¢ SN
P g
N CHyCly, EtsN N

0°C+t, 3h
1.64 56
56 %
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i. PREPARATION OF TERT-BUTYL ({(1-(6«(TRIFLUOROMETHYL)QUINAZOLIN-4-
YL)PIPERIDIN-3-YL)METHYL)CARBAMATE (1.63)

[0658]
(j/\NHBoc
N
FsC .
@
1.63

[0659] Same general procedure described for compounds 1-14 above. 'H NMR (400 MHz,
DMSO-dg): © 8.12 (s, 1H), 7.96 (d, J = 8.8 Hz, 1H), 7.89 (d, J = 2.0 Hz, 1H), 7.87 (d, J = 2.0
Hz, 1H), 4.86 (br s, 1H), 4.23 (d, J = 12.0 Hz, 2H), 3.31 (t, J = 10.8 Hz, 1H), 3.21 - 3.\00 (m,
4H), 2.72 (s, 3H), 2.04-1.96 (m, 2H), 1.90 - 1.85 (m, 1H), 1.79-1.75 (m, 1H), 1.42 (s, 1H); MS

(MM) m/z 411.2 [M + H]*.

ii. PREPARATION OF (1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHANAMINE (1.64)

[0660]

N

FiC N
g,
N

1.64

[0661] Same general procedure described for compounds 1-14 above. MS (MM) m/z = 311.2
[M + H]*.

ili. PREPARATION OF 4-CHLORO-N-((1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-
YL)PIPERIDIN-3-YL)METHYL)BENZENESULFONAMIDE (56)

[0662]

Cl
)
S

A\
IR
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FsC

56

[0663] To a stirred solution of 1.64 (25 mg, 0.07 mmol) in CH,Cl, (20 mL) were added Et;N

(14.5 mg, 0.14 mmol) and 4-chloro benzene sulphonyl chloride (18.2 mg, 0.08 mmol) at 0 °C.
The reaction mixture was stirred at RT for 1 h. Upon complete consumption of starting
material, the reaction mixture was poured into water (20 mL), extracted with CH>Cl> (2 x 20

mL). The organic extracts were washed with saturated NaHCO3; (20 mL), water (20 mL), brine
(20 mL), dried over anhydrous NasSO4 and concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (gradient elution 30-40% of EtOAc in

hexanes) to afford 55 (15 mg, 56 %) as a white solid. '"H NMR (300 MHz, CDCls): d 8.69 (s,
1H), 8.10 (s, 1H), 7.97 (d, J = 8.7 Hz, 1H), 7.89 (d, J = 8.7 Hz, 1H), 7.81 (d, J = 8.4 Hz, 2H),
7.47 (d, J=8.4 Hz, 2H), 5.81 (t, J = 6.0 Hz, 1H), 4.03 - 3.96 (m, 1H), 3.89 (dd, J=2.7 Hz, J =
8.7 Hz, 1H), 3.72 - 3.63 (m, 2H), 3.09 -3.00 (m, 1H), 2.92 - 2.83 (m, 1H), 2.09 (d, J = 3.99 Hz,
1H), 1.98-1.91 (m, 1H), 1.69-1.66 (m, 2H), 1.52 - 1.46 (m, 1H); MS (MM) m/z 485.0 [M + H]";
HPLC purity >95 (% of ACU).

nn. SYNTHESIS OF N-({(1-(6«(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)CYCLOPROPANESULFONAMIDE (57)

[0664]
KA
CI
0 o} /A Q\S /A
(T\ Et3N CH,Cly TFA, CH,Cl, (j/\m/ S
H rerrererrerre——rere—erer——————
rt,2 h N i, 16 h H TFA
Boc Boc 1.66
1.1 1.65
Cl @)
FaC N \\S/A
N N7
H ©
N
DIPEA, NMP FsC AN
130 °C, MW, 30 min . J
N
57
i PREPARATION OF TERT-BUTYL 3-

(CYCLOPROPANESULFONAMIDOMETHYL)PIPERIDINE-1-CARBOXYLATE (1.65)
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[0665]

[0666] Same general procedure described for 1.2. MS (MM): m/z = 218.1 [M-Boc]*.

ii. PREPARATION OF N-(PIPERIDIN-3-YLMETHYL)CYCLOPROPANESULFONAMIDE (1.66)

[0667]

1.66

[0668] Same general procedure described for 1.3. MS (MM): m/z = 219.1 [M+H]*.

ili. PREPARATION OF N-((1-(6-(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)CYCLOPROPANESULFONAMIDE (57)

[0669]

[0670] Same general procedure described for compounds 1-14 above. Yield from 1.66: 23 %;
"H NMR (300 MHz, DMSO-dg): 8 8.67 (s, 1H), 8.21 (s, 1H), 8.06 (d, J = 8.7 Hz, 1H), 7.95 (d, J
=8.7 Hz, 1H), 7.17 (t, J =6 Hz, 1H), 4.41 (d, J = 12.9 Hz, 1H), 4.22 (d, J = 13.2 Hz, 1H), 3.28
(d, J = 12 Hz, 1H), 3.07-2.89 (m, 3H), 2.57 (m, 1H), 1.91-1.80 (m, 3H), 1.68-1.59 (m, 1H),
1.39-1.28 (m, 1H), 0.92-0.88 (m, 4H); MS (MM) m/z 415.1 [M + H]*; HPLC purity >99 (% AUC).

00. SYNTHESIS OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)CYCLOPROPANESULFONAMIDE (58)



[0671]
o A
o3y
0 0
\}
(j/\NHz EtaN, CHCl, N/\S“o TFA, CH,Cly
B s H
y M 2h N t, 16 h N
Boc Boc H 1.66
1.1 1.65
-9 o
o WA
N ee's
v H
DIPEA, NMP E .
130 °C, MW, 30 min )[\‘

N
58
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[0672] Same procedure described for 57. Yield: 39 %; 'H NMR (300 MHz, DMSO-d6): & 8.62
(s, 1H), 7.91-7.86 (dd, J = 2.8 Hz, J = 8.4 Hz, 1H), 7.78-7.71 (m, 1H), 7.67-7.63 (m, 1H), 7.20
(t, J =6.3 Hz, 1H), 4.28 (d, J = 12.3 Hz, 1H), 4.13 (d, J = 13.2 Hz, 1H), 3.18-3.10 (m, 1H),
3.01-2.86 (m, 3H), 2.59-2.54 (m, 1H), 1.90-1.62 (m, 4H), 1.34-4.12 (m, 1H), 0.92-0.89 (m, 4H);

MS (MM) miz 365.1 [M+H]*; HPLC purity: >99 (% of AUC).

pp. SYNTHESIS OF 4-(3-(CYCLOPROPANESULFONAMIDOMETHYL)PIPERIDIN-1-YL)-6-

FLUOROQUINAZOLINE-7-CARBOXAMIDE (59)

[0673]
\ N
A e Ak
N 19 N
H . s
N TFA DIPEA, NMP <
130 °C, MW, 30 min B N

1.66 167
Silazane, Pd(OAG), QA
DIPEA, CO, DPPP N
DMF, 100 °C, 4h (j/\H 0
21% N

F A\

\

H,N \NJ
o

i. PREPARATION OF N-((1-(7-BROMO-6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-

YL)METHYL)- CYCLOPROPANESULFONAMIDE (1.67)
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[0674]

1.65

[0675] Same procedure described for 57.

ii. PREPARATION OF 4-(3-(CYCLOPROPANESULFONAMIDOMETHYL)PIPERIDIN-1-YL)-6-
FLUOROQUINAZOLINE-7-CARBOXAMIDE (59)

[0676]
O\\/A
%
N7
s
N
F A\
o
HoN N)
o

[0677] To a stirred solution of 1.67 (80 mg, 0.13 mmol) in DMF (5 mL) taken in a steel bomb
was added silazane (0.08 mL, 0.40 mmol) and DIPEA (0.06 mL, 0.40 mmol). Argon gas was
purged and the reaction was degassed for about 5 min. added Pd(OAc) (3 mg, 0.013 mmol),
DPPP (10 mg). CO was filled up to 250 Psi, stirred at 100 °C for 4 h. Upon complete
consumption of starting material, the reaction mixture was poured into water (20 mLlL),
extracted with EtOAc (2 x 20 mL). The organic extracts were washed with water (2 x 20 mL),
brine (20 mL), dried over anhydrous Na,>SO4 and concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (gradient elution 80-90% of EtOAc in
hexanes) to afford 59 (15 mg, 21 %) as an off-white solid. '"H NMR (400 MHz, DMSO-dg): &
8.63 (s, 1H), 8.07 (s, 1H), 7.98 (d, J=6.8 Hz, 1H), 7.83 (s, 1H), 7.71 (d, J = 11.2 Hz, 1H), 7.19
(t, J=5.6 Hz, 1H), 4.31 (d, J = 14 Hz, 1H), 4.17 (d, J = 12.4 Hz, 1H), 3.20-3.15 (m, 1H), 2.98-
2.91 (m, 3H), 1.89-1.79 (m, 4H), 1.72-1.66 (m, 1H), 1.33-1.29 (m, 1H), 0.92-0.88 (m, 4H); MS
(MM) m/z 406.1 [M+H]*; HPLC purity > 96 (% of AUC).

qq. SYNTHESIS OF N-((1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)MORPHOLINE-4-SULFONAMIDE (60)
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[0678]

Q,

% _c WN
~

-8
e O (O
0./
N N
F. SN DIEA, CH,Cl, F@N
N/) 14 % N/)

1.68 60

Iz

i. PREPARATION OF (1-(6-FLUOROQUINAZOLIN-4-YL)PIPERIDIN-3-YL)METHANAMINE
(1.68)

[0679]

N
N

P

N
1.68

[0680] The amine 1.68 was prepared in two steps according to the same procedure described
for compounds 1-14 above. 1H NMR (400 MHz, DMSO-d6) 6 8.70 (s, 1H), 7.95 - 7.78 (m, 4H),
7.76 (dd, J =9.7, 2.7 Hz, 1H), 4.34 (d, J = 11.1 Hz, 1H), 4.24 (d, J = 13.1 Hz, 1H), 3.34 (it, J =
11.0, 2.9 Hz, 1H), 3.24 - 3.12 (m, 3H), 2.82 (dh, J = 25.3, 6.5 Hz, 1H), 1.96 - 1.78 (m, 2H), 1.65
(s, 1H), 1.45 - 1.30 (m, 1H); FABMS (M + H) calculated for C14H7FN4.H was 261.1510 found

261.1507; HPLC purity = 100 (% of AUC), tg = 0.79 minutes.

1. PREPARATION OF N-((1-(6-FLUOROQUINAZOL IN-4-YL)PIPERIDIN-3-
YL)METHYL)MORPHOLINE-4-SULFONAMIDE (60)

[0681]
o
@]
N
N
F XN
/
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[0682] Compound 60 was synthesized in 14% vyield according the same procedure described
for 1.2. 1H NMR (400 MHz, DMSO-d6) © 8.60 (s, 1H), 7.87 (dd, J = 9.2, 5.6 Hz, 1H), 7.73 (ddd,
J=92 83,28 Hz, 1H), 763 (dd, J = 9.8, 2.8 Hz, 1H), 7.44 (t, J = 5.8 Hz, 1H), 4.25 (d, J =
12.9 Hz, 1H), 4.11 (d, J = 13.2 Hz, 1H), 3.61 - 3.54 (m, 4H), 3.13 (ddd, J = 13.9, 11.4, 2.8 Hz,
1H), 3.01 - 2.93 (m, 4H), 2.96 - 2.78 (m, 2H), 1.85 (d, J = 12.7 Hz, 3H), 1.77 (s, 1H), 1.65 (d, J
= 12.4 Hz, 1H), 1.30 - 1.11 (m, 1H).FABMS (M + H) calculated for CigH;4FN5O3S.H was
410.1657 found 410.1653; HPLC purity >95 (% of AUC), tg = 4.12 minutes.

iii. PREPARATION 4-(3-(METHYLSULFONAMIDOMETHYL)PIPERIDIN-1-YL)-6-
(TRIFLUOROMETHYL)QUINAZOLINE 1-OXIDE (61) AND  N-((1-(2-HYDROXY-6-
(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (62)

[0683]
Q.0 QA 20 C'\\,//O
) % N S\ N” 5\
N N N
FiC Sy m-cpBA  F3€ vy Ts-CLK2003 Fs(7\©\)§ N
N/J CHyCly. 11, 64 b I}IO@/) DCE, 100 °C, 20 min Néj\OH
1 61 ° 62

rr. SYNTHESIS OF 61

[0684] To a solution of compound 11 (200 mg, 0.515 mmol) in CH5Cl> (10 ml), at rt under N»

atmosphere, was added m-CPBA (410 mg, 1.545 mmol) and and the reaction mixture was
stirred at rt for 64 hr. The reaction mixture was diluted with CH>Cl> (20 mL) and the organic

layer was washed with sat.NaHCO3 solution (10 mL) and sat.NaSOj; solution (10 mL). The
organic layer was dried over anhydrous Na>SQy, filtered and concentrated under vacuum to

obtain the crude product. The product was purified by silica-gel chromatography (15 -20%
CH30H:CHJCl,). Fractions containing the product were combined and concentrated under

vacuum. The obtained solids were washed with MTBE and filtered, dried under vacuum to
obtain 61 (60 mg, 0.148 mmol, 29%) as a light yellow solid. '"H NMR (400 MHz, DMSO-dg) &:
8.87 (s, 1H), 8.59 (d, J = 8.8 Hz, 1H), 8.28 - 8.25 (m, 2H), 7.10 (t, J = 6.0 Hz, 1H), 4.19 - 4.16
(m, 1H), 4.04 - 4.01 (m, 1H), 3.30 - 3.24 (m, 1H), 3.03 - 2.88 (m, 6H), 1.89 - 1.83 (m, 3H), 1.79
- 1.68 (m, 1H), 1.34 - 1.26 (m, 1H). LCMS (ESI): m/z = 405 [M + H]*. HPLC: >99% (AUC).

ss. SYNTHESIS OF 62
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[0685] To a solution of 61 (150 mg, 0.371 mmol) in DCE (10 ml), at rt under N, atmosphere
was added Tosylchloride (141 mg, 0.742 mmol) and K;CO3 (103 mg, 0.742 mmol) and the

mixture was heated at 100 °C for 20 min under microwave condition. Concentrated the
reaction mixture under vacuum and the product was purified by silica-gel chromatography (10
-12% CH30OH:CH)CIl»). Fractions containing the product were combined and concentrated

under vacuum. The obtained solids were washed with MTBE and filtered, dried under vacuum
to obtain 62 (63 mg, 0.156 mmol, 42%) as an off white solid. 'TH NMR (400 MHz, DMSO-dg) &:
11.25 (s, 1H), 7.90 - 7.88 (m, 2H), 7.35 (d, J = 8.8 Hz, 1H), 7.10 (t, J = 6.0 Hz, 1H), 4.25 - 4.22
(m, 1H), 4.11 - 4.08 (m, 1H), 3.23 - 3.18 (m, 1H), 2.97 - 2.82 (m, 6H), 1.87 - 1.77 (m, 3H), 1.63
-1.57 (m, 1H), 1.34 - 1.29 (m, 1H). LCMS (ESI): m/z = 405 [M + H]*. HPLC: >99% (AUC).

iv.. = PREPARATION OF N-((1-(7-HYDROXY-6-(TRIFLUOROMETHYL)QUINAZOLIN-4-
YL)PIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE (63)

[0686]
F3CI>\ NBS FgCI;j[ Bt Zn(CN),. F;CIICN
H3CO NH, DMF,tt, 3h H;CO NH, Pd(PPhy)y, DMF ooy NH,
- ; ©150°C, 30min
1.69 1.70 171
O\\‘,Me 0,0
N,s\\ (Y\J Mo 11,50, [ICOO0I1
(j/\ no L2 " 100°C, 18 h
N i Cl
~ H 1.3 - OH
F;C X cl I5C X POCL F.C
N N 2 3 NN
A s J
H,CO N/ DIPI%A, N-MP H;CO N7 Toluene, 120 °C 11:CO N/)
1.74 1, 30 min 173 E 172

PysHCI
180 °C, 30 min

O\\,‘,Me
O
N
F;C XN
HO N/)

tt. PREPARATION OF 1.70

[0687] To a stirred solution of 1.69 (500 mg, 2.62 mmol) in DMF (10 ml) was added NBS (466
mg, 2.62 mmol) at rt and was stirred at same temperature for 3 h under argon. After 3 h;
diluted the reaction mixture with water (50 mL) and the aqueous layer was extracted with
EtOAc (100 mL). The organic layer was washed with water (3 x 100 mL), dried over anhydrous
NaySOy, filtered and concentrated under vacuum to give 1.70 (600 mg, 2.22 mmol, 85 %) as
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an light brown solid. TH NMR (400 MHz, CDCls) &: 7.55 (s, 1H), 6.32 (s, 1H), 4.38 (brs, 2H),
3.82 (s, 3H).

uu. PREPARATION OF 1.71

[0688] To a stirred solution of 1.70 (700 mg, 2.59 mmol) in DMF (10 ml) was added Zinc
cyanide (457 mg, 3.89 mmol) and the mixture was purged with argon for 5 mins; then added
Pd(PPh3)4 (300 mg, 0.259 mmol) and the mixture was irradiated under microwave condition at

150 °C for 30 min. After 30 mins; cooled the reaction mixture to rt and was diluted with EtOAc
(150 mL) and filtered through celite bed. The filtrate was washed with H>O (3 x 150 mL), dried

over anhydrous NasSOy, filtered and concentrated under vacuum. The crude compound was
purified by combiflash chromatography eluting with 25% EtOAc in Hexane to give 1.71 (500

mg, 2.31 mmol, 89 %, AMRI lot # AMR100625-36-1) as an off white solid. TH NMR (400 MHz,
CDCly) &: 7.58 (s, 1H), 6.24 (s, 1H), 4.74 (brs, 2H), 3.88 (s, 3H).

vv. PREPARATION OF 1.72

[0689] Formic acid (2.5mL, 28.2 mmol) and sulfuric acid (2.5 mL, 20.28 mmol) was added to
1.71 (500 mg, 2.31 mmol) at rt and the mixture was stirred at 100 °C for 18 hr. After 18 hr;
cooled the reaction mixture to rt and the reaction mixture was slowly added to the crushed ice
with stirring. The aqueous layer was basified with ag. NH3 solution and the aqueous layer was

extracted with EtOAc (2 x 100 mL). The combined organic layer was dried over anhydrous
NaySOy, filtered and concentrated under vacuum to give 1.72 (350 mg, 1.43 mmol, 62.0 %) as
an off white solid. 'TH NMR (400 MHz, DMSO-dg) &: 12.42 (s, 1H), 8.25 (s, 1H), 8.21 (s, 1H),
7.36 (s, 1H), 4.02 (s, 3H).

ww. PREPARATION OF 1.73

[0690] To the stirred suspension of 1.72 (100 mg, 0.410 mmol) in POCI3 (0.382 ml, 4.10 mmol)

was added N,N-Dimethylaniline (0.123 ml, 1.024 mmol) at rt and was stirred at 120 °C for 4 hr
under argon. After 4 hr, cooled the reaction mixture to rt and the reaction mixture was
concentrated under vacuum. The crude residue was dissolved in CH,Cl, (50 mL) and the

organic layer was washed with water (50 mL). The organic layer was dried over anhydrous
NasSOy4 and filtered and concentrated under vacuum. The crude residue was purified by

combiflash chromatography eluting with 10% EtOAc in Hexane to give 1.73 (50 mg, 0.190
mmol, 46.5 %) as an off white solid. "TH NMR (400 MHz, CDCl3) &: 9.02 (s, 1H), 8.51 (s, 1H),
7.47 (s, 1H), 4.09 (s, 3H).
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xx. PREPARATION OF 1.74

[0691] To a stirred solution of 1.73 (250 mg, 0.952 mmol) in NMP (10 mL) were added 6 (261
mg, 1.142 mmol) and DIPEA (0.499 ml, 2.86 mmol) at rt and was stirred at rt for 30 min under
argon. After 30 min; diluted the reaction mixture with water (50 mL) and extracted with EtOAc
(50 mL). The organic layer was washed with water (3 X 100 mL) and dried over anhydrous
NaySOy, filtered and concentrated under vacuum to afford 1.74 (300 mg, 0.717 mmol, 75 %)

as a color less gummy solid. '"H NMR (400 MHz, DMSO-dg) &: 8.59 (s, 1H), 8.11(s, 1H), 7.38
(s, 1H), 7.09 (t, J = 6.0 Hz, 1H), 4.36 - 4.33 (m, 1H), 4.19 - 4.15 (m, 1H), 4.02 (s, 3H), 3.30 -
3.22 (m, 1H), 2.99 - 2.85 (m, 6H), 1.89- 1.79 (m, 3H), 1.68 - 1.59 (m, 1H), 1.35 - 1.27 (m, 1H).

yy. PREPARATION OF 63

[0692] Mixture of 1.74 (200 mg, 0.478 mmol) and pyridine hydrochloride (552 mg, 4.78 mmol)
was heated at 180 °C for 30 min under microwave. After 30 min; cooled the reaction mixture
and diluted with EtOAc (50 mL) and saturated NaHCOs solution (10 mL). Separated the
organic layer and the aqueous layer was extracted with EtOAc (50 mL), the combined organic
layer was dried over anhydrous NaSQy, filtered and concentrated under vacuum. The crude

residue was purified by mass triggered HPLC to give 63 (31 mg, 0.077 mmol, 16.04 %) as an
off white solid. "TH NMR (400 MHz, DMSO-dg) &: 11.69 (brs, 1H), 8.49 (s, 1H), 8.05 (s, 1H),
7.14 - 7.08 (m, 2H), 4.31 - 4.28 (m, 1H), 4.15 - 4.11 (m, 1H), 3.24 - 3.18 (m, 1H), 2.97 - 2.85
(m, 6H), 1.90 - 1.76 (m, 3H), 1.67 - 1.58 (m, 1H), 1.35 - 1.26 (m, 1H). LCMS (ESI): m/z = 405
[M + H]*; HPLC: >99% (AUC).

v. PREPARATION OF N-((1-(8-HYDROXY-6-(TRIFLUOROMETHYL)QUINAZOLIN-4-
YL)PIPERIDIN-3-YL)METHYL)METHANESULFONAMIDE (64) AND N-((1-(5-HYDROXY-6-

(TRIFLUOROMETHYL)QUINAZOLIN-4-YL)PIPERIDIN-3-
YL)METHYL)METHANESULFONAMIDE (65)

[0693] Same procedure described for 63.

3. CHARACTERIZATION OF INHIBITORS OF TXNIP TRANSCRIPTION

[0694] A list of compounds evaluated for their ability to inhibit TXNIP expression is shown in
Table 1 below. Compounds 43, 44 and 52 do not fall under the scope of the invention.
TABLE 1.
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TXNIP % TXNIP % CCsxo/
No. §Structure Inhibition at 1.5 {Inhibition at 12.5 {72 h
UM LM (UM)
1 44 54 >100
\\//O
O/\N S\
H
N
F SN
@
2 13 61 >100
H
F N
=N
7
3 4 59 >100
Q\//O
O
H
N
SN
7
F
4 24 16 >100
\\//O
H
N
Y
F N/)
5 30 58 >100
O\\//
H
N
/O \N
@
6 29 43 >100
osh
H
Cl "N
CrY
@
7 40 54 >100
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TXNIP % TXNIP % CCsxo/
No. §Structure Inhibition at 1.5 {Inhibition at 12.5 {72 h
uM LM (M)
U\u,U
H
N
F SN
F N/)
8 0 7 >100
H
N
/O \N
o @
9 0 10 71
H
N
=N
N/)\Ph
10 23 51 >100
(\/(\N)‘s”\
H
N
F N
@
Cl
11 45 53 56
QP
v
H
N
FSC <N
7
11a 35 57 >100
QP
H
\ HCI
F3C N
?
12 0 13 > 100

/\/\M’S\
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TXNIP % TXNIP % CCsxo/
No. §Structure Inhibition at 1.5 {Inhibition at 12.5 {72 h
uM HM (M)
LI
N
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P ATENTIKRAYV

1. 1. Forbindelse med en struktur repraesenteret ved en formel valgt blandt:

5 hvornerO, 1 eller 2;

hvorperO0,1, 2, 3 eller4;

hvorq er O eller 1;

hvor R" er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-

10 C4)alkoxy), -((C1-C4)alkyl)COzH eller Cy';

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

15 hvor R2 er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-

20 C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
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2

C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R, R®®, R% og R* uafhaengigt er hydrogen, halogen, -NH., -CN, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -
CO:2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?3, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -CO2H;

hvor R7 er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;

hvor hver forekomst af R¥ og R®, nar de er til stede, uathasngigt er hydrogen, (C1-C4)alkyl,
(C1-C4)halogenalkyl, phenyl eller -CO2H;

eller hvor p er 1, og hver af R®% og R® sammen omfatter =0; og

hvor R® er hydrogen, (C1-C4)alkyl eller Cy*,

hvor Cy*, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino,

eller et farmaceutisk acceptabelt salt deraf, til anvendelse i en fremgangsmade til behandling af

en lidelse, som er forbundet med forhajet TXNIP eller forhgjet glucagon hos et pattedyr, hvor

behandling omfatter trinet til administration af en terapeutisk effektiv meengde af forbindelsen til

pattedyret, hvor lidelsen, som er forbundet med forhgjet TXNIP eller forhgjet glucagon hos et

pattedyr, er valgt blandt diabetes eller en diabetes-relateret lidelse, hyperlipidaemi eller

fedtleversygdom.

2. Forbindelse med en struktur repreesenteret ved en formel valgt blandt:
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hvorner0, 1 eller 2;

hvorperO0,1, 2, 3 eller4;

hvorq er O eller 1;

hvor R er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-
C4)alkoxy), -((C1-C4)alkyl)CO:H eller Cy";

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7- leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;
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hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R%, R®, R* og R* uafthaengigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO»((C1-C4)alkyl), -CO2H, -
CO:2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?3, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -CO2H;

hvor R7 er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;

hvor hver forekomst af R¥ og R®, nar de er til stede, uathasngigt er hydrogen, (C1-C4)alkyl,
(C1-C4)halogenalkyl, phenyl eller -CO2H;

eller hvor p er 1, og hver af R®% og R® sammen omfatter =0; og

hvor R® er hydrogen, (C1-C4)alkyl eller Cy*,

hvor Cy*, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino,

eller et farmaceutisk acceptabelt salt deraf, til anvendelse ifglge krav 1 i en fremgangsmade til

behandling af en lidelse, som er forbundet med forhgjet TXNIP eller forhgjet glucagon hos et

pattedyr, ved at heemme TXNIP-ekspression eller ved at saenke glucagonniveauerne hos et

pattedyr, hvor behandling omfatter trinet til administration af en effektiv maengde af forbindelsen

til pattedyret, hvor lidelsen, som er forbundet med forhgjet TXNIP eller forhgjet glucagon hos et

pattedyr, er valgt blandt diabetes eller en diabetes-relateret lidelse, hyperlipidaemi eller

fedtleversygdom.

Forbindelse til anvendelse ifglge krav 1 eller 2, hvor forbindelsen har en struktur

repreesenteret ved en formel:
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RS54
Forbindelse til anvendelse ifzlge krav 3, hvor p er O eller 1; R" er -NH,, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-
C4)dialkylamino eller Cy"; hver af R%, R%®, R%¢ og R% uafhaengigt er hydrogen, ha-
logen, -NH>, -CN, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO((C1-C4)alkyl), -CO.H, -
CO:2NH_, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?; og R® er hydrogen, og
R8 er hydrogen, (C1-C4)alkyl eller (C1-C4)halogenalkyl.

Forbindelse til anvendelse ifglge krav 1 eller 2, hvor forbindelsen har en struktur repreesenteret
ved en formel valgt blandt:

Forbindelse til anvendelse ifglge krav 1, hvor lidelsen er diabetes eller en diabetes-relateret
lidelse; eller hvorp er 1.

Farmaceutisk sammensaetning, som omfatter en farmaceutisk acceptabel basrer og en
terapeutisk effektiv meengde af mindst én forbindelse med en struktur repraesenteret ved en
formel:
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hvorner0, 1 eller 2;

hvorper1, 2, 3 eller4;

hvorq er O eller 1;

hvor R er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-
C4)alkoxy), -((C1-C4)alkyl)CO:H eller Cy";

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, som er substitueret med 0, 1, 2 eller 3 grupper, der er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7- leddet
heterocycloalkylgruppe, som er substitueret med 0, 1, 2 eller 3 grupper, der er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R%, R®, R* og R* uafthaengigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -
CO2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -CO2H;

hvor R” er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;
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hvor hver forekomst af R¥ og R®, nar de er til stede, uathasngigt er hydrogen, (C1-C4)alkyl,
(C1-C4)halogenalkyl, phenyl eller -CO2H;

eller hvor p er 1, og hver af R®% og R® sammen omfatter =0; og

hvor R® er hydrogen, (C1-C4)alkyl eller Cy*,

hvor Cy*, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NH>, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino,

eller et farmaceutisk acceptabelt salt deraf.

Farmaceutisk sammensaetning ifelge krav 7, hvor p er 1; R' er -NH2, -OH, (C1-C4)alkyl, (C1-

Chhalogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino eller Cy";

hver af R, R*®, R% og R*? uafhaengigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-C4)alkyl,

(C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -

CO2((C1-C4a)alkyl), -CO2H, -CO2NHz2, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy®; og R® er

hydrogen, og R® er hydrogen, (C1-C4)alkyl eller (C1-C4)halogenalkyl;

eller hvorner1;

eller hvor R*¢ er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino eller (C1-C4)(C1-C4)dialkylamino;

eller hvor Cy?3, nar den er til stede, er (C3-C6)cycloalkyl eller aryl og er substitueret med 0, 1, 2
eller 3 grupper, som er uafhaengigt valgt blandt halogen, -NHz, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-
C4)(C1-C4)dialkylamino.

Farmaceutisk sammensaetning ifelge krav 7, som omfatter en farmaceutisk acceptabel baerer
og en terapeutisk effektiv mazngde af mindst én forbindelse med en struktur

repraesenteret ved en formel:

hvorner0, 1 eller 2;

hvorq er O eller 1;

hvor R" er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-
C4)alkoxy), -((C1-C4)alkyl)CO2H eller Cy';

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
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halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, som er substitueret med 0, 1, 2 eller 3 grupper, der er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7- leddet
heterocycloalkylgruppe, som er substitueret med 0, 1, 2 eller 3 grupper, der er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R, R*® og R® uafthangigt er hydrogen, halogen, -NH:, -CN, -OH, (C1-C4)alkyl,
(C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -
CO2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?3, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, -CN, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-
C4)alkoxy, (C1-C4)halogenalkoxy, (C1-C4)alkylamino, (C1-C4)(C1-
Ca)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -COzNHz, -NHC (O)Cy?, -
NHC(O)((C1-C4)alkyl) eller aryl substitueret med 0, 1, 2 eller 3 grupper, som
er uafhaengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -CO2H;

hvor R” er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;

forudsat at nar R% er morpholinyl, og R" er thiophenyl eller thiazolyl, s& er g 1, og mindst én af
R, R%¢ og R* er ikke hydrogen,
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eller et farmaceutisk acceptabelt salt deraf.

Farmaceutisk sammensaetning ifelge krav 9, hvor R er -NH;, -OH, (C1-C4)alkyl,
(C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-
C4)dialkylamino eller Cy'; hver af R%, R% og R%? uafhaengigt er hydrogen, halo-
gen, -NH;, -CN, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO»((C1-C4)alkyl), -COH, -
CO:2NH_, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy*; og R°¢ er hydrogen, halo-
gen, -NH;, -OH, -CN, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)halogenalkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO»((C1-
C4)alkyl), -COzH, -CO2NH;, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller aryl substi-
tueret med O, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt halogen, -NH;, -
OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-
C4)(C1-C4)dialkylamino;
eller hvorner1;
eller hvor R*® er hydrogen, halogen, -NH>, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino eller (C1-C4)(C1-C4)dialkylamino;

eller hvor hver af R%, R®, R% og R® uafhazngigt er hydrogen, halogen, -NH2, -OH, (C1-
C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino eller (C1-C4)(C1-C4)dialkylamino.

Farmaceutisk sammensaetning, som omfatter en farmaceutisk acceptabel basrer og en
terapeutisk effektiv meengde af mindst én forbindelse med en struktur repraesenteret ved en

formel valgt blandt:

R&q ol R2 &
= R°0 ! R R2
! > 4N 8b, '
. oN o PR S8R
R3 n ph O
Rﬁd N R3 -
RSG A
N
P
RED rsé
5a
R O@

hvorner0, 1 eller 2;

hvorperO0,1, 2, 3 eller4;

hvorq er O eller 1;

hvor R er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-
C4)alkoxy), -((C1-C4)alkyl)CO:H eller Cy";

hvor Cy', nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
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halogen, -NH>, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, som er substitueret med 0, 1, 2 eller 3 grupper, der er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7- leddet
heterocycloalkylgruppe, som er substitueret med 0, 1, 2 eller 3 grupper, der er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R, R®®, R% og R* uafhaengigt er hydrogen, halogen, -NH., -CN, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -
CO2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?3, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -COzH;

hvor R” er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;

hvor hver forekomst af R¥ og R®, nar de er til stede, uathasngigt er hydrogen, (C1-C4)alkyl,
(C1-C4)halogenalkyl, phenyl eller -CO2H;

eller hvor p er 1, og hver af R® og R8 sammen omfatter =O; og

hvor R® er hydrogen, (C1-C4)alkyl eller Cy*,

hvor Cy*, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino,

eller et farmaceutisk acceptabelt salt deraf.
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12. Forbindelse med en struktur repraesenteret ved en formel:

hvorner0, 1 eller 2;

hvorper1, 2, 3 eller4;

hvorq er O eller 1;

hvor R" er -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-C4)alkoxy), -
((C1-C4)alky)CO:H eller Cy';

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7- leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R%, R, R® og R® uafhangigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -
CO2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;
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hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -CO2H;

hvor R7 er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy; og

hvor hver forekomst af R% og R®, nar de er til stede, uafhaengigt er hydrogen, (C1-C4)alkyl,
(C1-C4)halogenalkyl, phenyl eller -COzH;

eller hvor p er 1, og hver af R® og R® sammen omfatter =O;

forudsat at nar R" er methyl, og hver af R® og R* er hydrogen, sa er hver af R®, R%, R* og R%
uafheengigt hydrogen, fluor, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-
C4a)alkylamino, (C1-C4)(C1-C4)dialkylamino eller Cy?, og

forudsatatndrner1,per1,ger0, A er CHR®, og R' er methyl, sa er mindst to af R*, R%, R,
R og R® ikke hydrogen,

eller et farmaceutisk acceptabelt salt deraf.

Forbindelse ifelge krav 12, hvor p er 1; R' er -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-

C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino eller Cy'; hver af R®, R, R%¢ og

R5¢ yafhaengigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-

C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -

CO2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?; og R® er hydrogen, og R® er

hydrogen, (C1-C4)alkyl eller (C1-C4)halogenalkyl;

eller hvor R* er fluor;

eller hvor R er methyl, hver af R® og R* er hydrogen, og hver af R%, R%, R og R uafhasngigt
er hydrogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino, (C1-
C4)(C1-C4)dialkylamino eller Cy3; eller hvor R" er methyl, hver af R® og R* er
hydrogen, og R*® er fluor;

eller hvor R*¢ er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino eller (C1-C4)(C1-C4)dialkylamino; eller hvor Cy3, nar den er til
stede, er (C3-C6)cycloalkyl eller aryl og er substitueret med 0, 1, 2 eller 3
grupper, som er uafhaengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl,
(C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino.

Forbindelse ifslge krav 12, som har en struktur repraesenteret ved en formel:
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hvorner0, 1 eller 2;

hvorq er O eller 1;

hvor R" er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-
C4)alkoxy), -((C1-C4)alkyl)CO2H eller Cy';

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7- leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor hver af R%, R® og R uafhazngigt er hydrogen, halogen, -NH2, -CN, -OH, (C1-C4)alkyl,
(C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -
CO:NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?3, nar den er til stede, er (C3-C8)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
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halogen, -NH>, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R% er hydrogen, halogen, -CN, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-
C4)alkoxy, (C1-C4)halogenalkoxy, (C1-C4)alkylamino, (C1-C4)(C1-
C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -CO2NH2, -NHC(O)Cy?, -
NHC(O)((C1-C4)alkyl) eller aryl, der er substitueret med 0, 1, 2 eller 3 grupper,
som er uafthaengigt valgt blandt halogen, -NH2, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl;

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -CO2H; og

hvor R7 er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;

forudsat at nar R% er morpholinyl, og R" er thiophenyl eller thiazolyl, sd er g 1, og mindst én af
R, R® og R®! er ikke hydrogen;

forudsat at nar q er 0, sa er Cy" ikke aryl; og

forudsat at mindst én af R% R R%¢ og R® ikke er hydrogen,

eller et farmaceutisk acceptabelt salt deraf.

Forbindelse ifelge krav 14, hvor R' er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-

C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino eller Cy'; hver af R%, R*® og R%

uafheengigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-

C4)alkoxy, (C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO2((C1-C4)alkyl), -CO2H, -

CO2NHz, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?; og R* er hydrogen, halogen, -NHz, -

OH, -CN, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-

C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO»((C1-C4)alkyl), -COzH, -CO2NH>, -

NHC(O)Cy?,

-NHC(O)((C1-C4)alkyl) eller aryl, som er substitueret med 0, 1, 2 eller 3 grupper, der er

uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy,

(C1-C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

eller hvorner1;

eller hvor R er hydrogen, halogen, -NH2, -OH, -(C1-C4)alkoxy, (C1-C4)alkylamino eller (C1-
C4)(C1-C4)dialkylamino;

eller hvor hver af R%, R, R og R uafhasngigt er hydrogen, halogen, -NH>, -OH, (C1-
C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino eller (C1-C4)(C1-C4)dialkylamino.
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16. Forbindelse med en struktur repraesenteret ved en formel valgt blandt:

hvorner0, 1 eller 2;

hvorperO0,1, 2, 3 eller4;

hvorq er O eller 1;

hvor R" er -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)hydroxyalkyl,
(C1-C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -((C1-C4)alkyl)((C1-
C4)alkoxy), -((C1-C4)alkyl)CO2H eller Cy';

hvor Cy', nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor R? er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R? er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 3- til 6-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R® er hydrogen eller (C1-C4)alkyl, eller hvor hver af R' og R® er kovalent bundet sammen
og sammen med de mellemliggende atomer omfatter en 5- til 7-leddet
heterocycloalkylgruppe, der er substitueret med 0, 1, 2 eller 3 grupper, som er
uafheengigt valgt blandt halogen, -NHz, -OH, (C1-C4)alkyl, (C1-
C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino og (C1-C4)(C1-
C4)dialkylamino;

hvor R* er hydrogen, halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHa, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;
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hvor hver af R%, R, R® og R® uafhangigt er hydrogen, halogen, -NHz, -CN, -OH, (C1-
C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)halogenalkoxy, (C1-
C4)alkylamino, (C1-C4)(C1-C4)dialkylamino, -CO»((C1-C4)alkyl), -COzH, -
CO2NH;, -NHC(O)Cy?, -NHC(O)((C1-C4)alkyl) eller Cy?;

hvor Cy?, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, som er uafhaengigt valgt blandt
halogen, -NH>, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino;

hvor A er O, NR® eller CHR®®;

hvor R® er hydrogen eller (C1-C4)alkyl; og

hvor R® er hydrogen, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-C4)alkylamino,
(C1-C4)(C1-C4)dialkylamino eller -COzH;

hvor R7 er hydrogen, halogen, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl eller (C1-C4)alkoxy;

hvor hver forekomst af R% og R®, nar de er til stede, uafhaengigt er hydrogen, (C1-C4)alkyl,
(C1-C4)halogenalkyl, phenyl eller -COzH;

eller hvor p er 1, og hver af R® og R® sammen omfatter =O; og

hvor R® er hydrogen, (C1-C4)alkyl eller Cy*,

hvor Cy*, nar den er til stede, er (C3-C6)cycloalkyl, (C2-C5)heterocycloalkyl eller aryl og er
substitueret med 0, 1, 2 eller 3 grupper, der er uafhaengigt valgt blandt
halogen, -NHz, -OH, (C1-C4)alkyl, (C1-C4)halogenalkyl, (C1-C4)alkoxy, (C1-
C4)alkylamino og (C1-C4)(C1-C4)dialkylamino,

eller et farmaceutisk acceptabelt salt deraf.

Farmaceutisk sammensaetning ifalge et hvilket som helst af kravene 7-11 eller forbindelse ifslge
et hvilket som helst af kravene 12-16 til anvendelse i en fremgangsmade til behandling af en
lidelse, som er forbundet med forhgjet TXNIP eller forhgjet glucagon hos et pattedyr, hvor
behandling omfatter administration af en terapeutisk effektiv maengde af mindst én farmaceutisk
sammensatning ifalge et hvilket som helst af kravene 7-11 eller mindst én forbindelse ifsige et
hvilket som helst af kravene 12-16 til pattedyret, hvor lidelsen er diabetes eller en diabetes-

relateret lidelse.

Farmaceutisk sammensaetning ifalge et hvilket som helst af kravene 7-11 eller forbindelse ifslge
et hvilket som helst af kravene 12-16 til anvendelse i en fremgangsmade til behandling af
diabetes eller en diabetes-relateret lidelse hos et pattedyr ifglge krav 17 ved at saenke leverens
glucoseproduktion hos et pattedyr med behov derfor, omfattende administration af en
terapeutisk effektiv maengde af mindst én farmaceutisk sammensaetning ifslge et hvilket som
helst af kravene 7-11 eller mindst én forbindelse ifglge et hvilket som helst af kravene 12-16 til

pattedyret.

Farmaceutisk sammensaetning ifalge et hvilket som helst af kravene 7-11 eller forbindelse ifglge
et hvilket som helst af kravene 12-16 til anvendelse i en fremgangsmade til behandling af
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hyperlipideemi hos et pattedyr ifslge krav 17, hvor behandling omfatter administration af en
terapeutisk effektiv meengde af mindst én farmaceutisk sammensaetning ifslge et hvilket som
helst af kravene 7-11 eller mindst én forbindelse ifglge et hvilket som helst af kravene 12-16 til
pattedyret.

Farmaceutisk sammensaetning ifalge et hvilket som helst af kravene 7-11 eller forbindelse ifglge
et hvilket som helst af kravene 12-16 til anvendelse i en fremgangsmade til behandling af
fedtleversygdom hos et pattedyr ifglge krav 17, hvor behandling omfatter administration af en
terapeutisk effektiv meengde af mindst én farmaceutisk sammensaetning ifslge et hvilket som
helst af kravene 7-11 eller mindst én forbindelse ifglge et hvilket som helst af kravene 12-16 til

pattedyret, hvor fedtleversygdommen eventuelt er non-alkoholisk fedtleversygdom.
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