[0011]~ Some embodiments-disclosed-hereim-inelude-Watinhibitors-containing-a- .

v

pyrazolo[3,4-b]pyridine core. Other embodiments disclosed herein include pharmaceutical /f’f
&
compositions and methods of treatment using these compounds. 9 4
{0611a] In one aspect, there is provided a compound or pharmaceutically acceptable salt orgfv
prodrug thereof having the structure of Formula I: «f”
RS i

wherein: ’

R' and R* are independently selected from the grogp"‘;::onsisting of H, lower alkyl,
halide,  -(Cio  alkyDoarylRY)y,  (Crs  alkylheteroarylR)  ~(Cis
alkyDheterocyclyl(R®), -(C1g alkyl),N(R"),, -ORIOJaﬂd NHC(=O)R':

R? is selected from the group consisting ofH, halide and lower alkyl;

with the proviso that at least two of Rf,:ﬁz and R® are H;

R* and R’ are independently sq_l‘éuc‘.:.ted from the group consisting of H, -
CEOINRMY,, ~ary1(R13)q, mheterocycly}(fi]4)q, and mheteroaryi(Rls)q;

with the proviso that at least gﬂé of R* and R is H;

each R® is a substituent a@;eighed to the aryl ring and independently selected from
the group consisting of H, ~C139::éfiky1, halide, CF; and CN;

each R is a Substitl:;e'ﬁt attached to the heteroaryl ring and independently selected
from the group consistiqg::;gf H, -C;alkyl, halide, CF; and CN;

cach R® is a::_f-'é;iibstituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, -(C; .3 alkyl)naryI(RG)q, and -Cj.4 alkyl;

each Rgis independently selected from the group consisting of H, -Cy alkyl, -
(Cia alkyl)gag/l(Rﬁ)q, ~(Cy3 alkyl),carbocyclyl and (C o alkyD)N(R'®)y;

%}fcé;natively, two adjacent R® or two adjacent R'%, may be taken together with the
atoms;:’fg which they are attached to form a heterocyclyI(R”)q_;
R' is selected from the group consisting of H, —CF3, ~(C 3 alkyl)naryI(RG)q, and -
Croalkyl




R jg-selected-frome-the-group~consisting “of (€71 alkyary (R Yo HCi5 7
alkylcarbocyclyl, -Cy alkyl and —-CFj3; ’Jﬁﬁ

each R is independently selected from the group consisting of H, —(C19
alkylparyl(R%), and -Cy.o alkyl:

each R isa substitﬁent attached to the aryl ring and independently Selqcféd from
the group consisting of H, halide, -CF;, CN, -(Cj3 aﬁ(yl)nheterocyclyi___(lié)q, (Croo
alkyDaN(R")2 and -(C 1. alkyl),NHSO,R'¥; |

cach R' is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, lower alkyl, halide, -CF; ar;d"éN;

each R is a substituent attached to the heteroaryl rmg and independently
selected from the group consisting of H, lower alkyl, haliglé;.—CFg, CN,. -C(=0)(C1a
alkyl), -(C.o alkyD),N(R"); and -(Cy.o alkyD,NHSOR";

cach R'® is independently selected from the group consisting of H and lower
alkyl; )

each R is a substituent attached to thq_;“ﬁeterocycly] ring and independently
selected from the group consisting of H, -(Ci e}l-lgfi)naryl(Rﬁ)q, and -Cy_g alkyi;

cach R" is a lower alkyl;

AisNor(; r

with the proviso that if A is N then R? is nil;

each q is an integer of 1 to 5, !

each n is an integer of 0 or] ; and

with the proviso that E_d?mula I is not a structure selected from the group

consisting of:




5b.
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Qﬁé embodiment disclosed herein includes a compound having the

[0012]

structure

thereof:

salt

acceptable

pharmaceutically

or a

I

of l_fFérmula




[6613] In some embodiments of Foﬁnula I:

R' and R? are independently selected from the group consisting;.of H, lower alkyl,
halide, -(Cy.4 aikyl)na1yi(R6)q, -(Cio alicyi)nheteioaryI(R7)q, ~(Cig alkyl)nheterocyclyl(R Yo -
(C 1o alkyl,N(R?),, -OR™ and -NHC(=O)R'";

R’ is selected from the group consisting of H, hahde and lower alkyl;

with the proviso that at least two of R, R* and R3 ;-are H;

R* and R® are independently selected from the group consisting of H, -
CEON(R ), -aryl(R'),, -heterocyelyl(R'4),, an_g:':léiheteroaryl(R35)(];

with the proviso that at least one of R* and R’ is H;

each R is a substituent attached to the: aryl ring and independently selected from
the group consisting of H, -C. alkyl, hali&é CF3 and CN;

cach R is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, C 379 alkyl halide, CF3; and CN;

each R® is a subsﬁtuept attached to the heterocyclyl ring and independently
selected from the group consi-’é%ng of H, halide, -(C, 3 alkyl)naryE{R6)q, and -Cj_4 alkyl;

cach R’ is mdependenﬂy selected from the group consisting of H, -Cy alkyl, ~(C,.
3 alkyl)naiyl(R Vs (ci 5 alkyl)acarboeyelyl and «(Cpo alkyDN(R ¥)s:;

2d




[6613a] In one aspect, there is provided a compound or pharmaceutically

acceptable salt or prodrug thereof having the structure of Formula I1:

wherein:
R’ and R? are independent_lyfgelected from the group consisting of H, lower alkyl, halide,
«(Crs alkyDarylR%,, ~(Cio salkyl)heteroaryl(R"),, ~(Cio alkyl)heterocyclyl(R®),, -(Cig
alkyl),N(R"},, -OR"® and -NH
R? is selected fro m the group consisting of H, halide and lower alkyl;

with the prowso that at least two of R', R” and R’ are H;
R* and R’

aryl(R"?),, -heter Yelyl(R] )y and ~heteroaryl(R"");

ﬂe 1ndependently selected from the group consisting of H, -C(=0)N(R™),, -

with the proviso that at least one of R* and R’ is H;

% is a substituent attached to the aryl ring and independently selected from the
group consisting of H, -C; ¢ alkyl, halide, CF; and CN;




each R’ is a substituent attached to the heteroaryl ring .a.nd. mdependentlySeiectedfrom - ﬁﬁ
the group consisting of H, -Cy alkyl, halide, CF; and CN; £

each R® is a substituent attached to the heterocyclyl ring and mdependentlyﬁf
selected from the group consisting of H, halide, -(C; ., alkyl)naryl(RG)q, and -Cj.4 alkyi

each R is independently selected from the group consisting of H, -Cj alkyl -
(C3 alkyDparyl(R%),, -(Cy alkyl)carboceyelyl and -(Cy.o alkyhN(R ),

alternatively, two adjacent R’ or two adjacent R, may be taken togetlier with the

atoms to which they are attached to form a hete1ocyc1y1(Rl7)q, .
R™ is selected from the group consisting of H, ~CFs, ~(C1.3 alkyi)ﬁaryl(R‘s)q, and -
C1 9 alkyi .

R! is sclected from the group consisting of -(Cy. '\Ei.‘.kyi)naryl(Rﬁ)q, -(Cy3

alkyl)yecarbocvelyl, -Cy.g alkyl and —CFs; _

each R' is independently selected from the gmup consisting of H, -(Cio
aikyl)naryl(R()q and -C;.9 alkyl; :

each R is a substituent attached to the aryl rmg and independently selected from
the group consisting of H, halide, -CFj, CN,m(Clg alkyl)nheterocyclyl(Rg)q, -(Crg
alkyl):N(R%); and -(Cy.o alkyD,NHSOR';

each R' is a substituent attached té:.the heterocycljl ring and independently
selected from the group consisting of H, lowel alkyl, halide, -CF4 and CN;

each R'’ is a substituent attached to the heteroaryl ring and independently
selected from the group conmstm_}g;- of H, lower alkyl, halide, -CF3;, CN, -C(=0}C.3
allcyl), ~(C1.9 alkyDaN(R®); and -(C 1.0 alkyl),NHSO.R"%

each R'® is in.dependefiﬁiy selected from the group consisting of H and lower

alkyl;

each R is a substituent attached to the heterocyclyl ring and independently

setected from the gr consisting of H, -(C, 4 aikyi)naryI(RG)q, and -Cjoalkyl;
each R" ig

Ais Nt C;

lower alkyl;

withihe proviso that if A is N then R* is nil;

g is an integer of 1 to 5;

each n is an integer of 0 or 1; and

with the proviso that Formula II is not a structure selected from the group

onsisting of:







[0014] Another embodiment disclosed herein includes a compound'having

the stm_c’f{lre of Formula IT or a pharmaceutically acceptable salt thereof:

&
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[0015] In some embodiments of Formula (XI): _

R' and R? are independently selected from the group consistingi)f H, lower alkyl,
halide, -(C1.s alkyDaaryl(R%),, -(Cys alkyl)nheteroary}(R7)q, ~(Ci aikyi)nheterocyclyl(R Jgs -
(C1o0 alkyD)aN(R %)y, -OR™ and -NHC(=O)R'';

R? is selected from the group consisting of H, hahde and lower alkyl;

with the proviso that at least two of RY R? and R’ :_fare H;

R* and R’ are independently selected fror;ff:{the group consisting of H, -
C(=0)NR "), —aryl(R13)q, —heterocyclyl(RM)q, and/ ,;L’}/ieteroaryl(RiS Jas

with the proviso that at least one of R* and R’ is H;

each R® is a substituent attached to thefaryl ring and independently selected from

the group consisting of H, -Cy.o alkyl, haligiéi CF: and CN;
#

Y,
iy




B0 16] Some embodiments include stereoisomers and };)harrr.la.c.éﬁt.i.cai.ly"
acceptable salts of a compound of general Formulas (I) or (IT). :

[6017] Some embodiments inciude pro-drugs of a compound of genelj_af:
Formulas (T) or (IT).
[6617a] In one aspect, there is provided a pharmaceutical composition comppi’ging a
compound as described herein, or a pharmaceutically acceptable salt ther(_géﬁ and a
pharmaceutically acceptable excipient. .

[0018] Some embodiments of the present disclosure inclu‘c;é"; pharmaceutical
compositions comprising a compound of general Formulas (I) or (fI) and a
pharmaceutically acceptable carrier, diluent, or excipient. "

[0018a] In one aspect, there s provided a compound as described her'éin, or a pharmaceutically
acceptable salt thereof, for use in treating a disorder or discase in__,_;a"';aatient, wherein the disorder
or disease’is selected from the group consisting of: diabetiq_,;-iiétinopathy, pulmonary fibrosis,
idiopathic pulmonary fibrosis (IPF), rheumatoid arthritis_,ﬂf':yiscleroderma, a mycotic or viral

. . . . . . ya . , .
infection, a bone or cartilage disease, Alzheimer's d1scq,se, dementia, Parkinson's disease, lung

disease, and cancer.

g

[0018D] In one aspect, there is provided a co’mpog;iﬁ as described herein, or a pharmaceutically

acceptable salt thereof, for use in ireating a disgr‘éiér or disease in a patient, wherein the disorder
or disease is selected from the group consi;_;ti:;g of: polyposis coli, osteoporosis-pseudoglioma
syndrome, familial exudative vitreoretin_ogathy, refinal angiogenesis, early coronary disease,
tetra~-amelia syndrome, Mﬁlierian-duc‘;ﬂ,r/éfgression and virilization, SERKAL syndrome, diabetes
mellitus  type 2, Fuhrmann syﬁérome, Al-Awadi/Raas-Rothschild/Schinzel phocomelia
syndrome, 0d0nto~onycho-dermaj1'f dysplasia, obesity, split-hand/foot malformation, caudal
duplication syndrome, tooth ggéﬁesis, Wilms tumor, skeletal dysplasia, focal dermal hypoplasia,
autosormal recessive anonyg:-ﬁ/ia, neural tube defects, alpha-thalassemia (ATRX) syndrome, fragile
X syndrome, ICF syﬁdmme, Angelman syndrome, Prader-Willi syndrome, Beckwith-
Wiedemann Syndrome, Norrie disease, and Rett syndrome.

[0019] . Other embodiments disclosed herein include methods of inhibiting one
or more me_mBers of the Wnt pathway, including one or more Wnt proteins by
administetjiﬁg to a subject affected by a disorder or disease in which aberrant Wnt
signaling’f is implicated, such as cancer and other diseases associated with abnormal
angi_o’genesis, cellular proliferation, cell cycling and mutations in Wnt signaling

c__ofnponents, a compound according to Formulas (I) or (H). Accordingly, the cémpounds




e

and compositions provided herein can be used to treat cancer, to reduce or inhibit ff
I

angiogenesis, to reduce or inhibit cellular proliferation and correct a genetic disorder dueiﬁ '
to mutations in Wnt signaling components. Non—limiting examples of diseases which %aiﬁ
be treated with the compounds and compositions provided herein include a Varletﬂr of
cancers, diabetic retinopathy, pulmonary fibrosis, idiopathic pulmonary ; %rosis,
theumatoid arthritis, scleroderma, mycotic and viral infections, osteochondredysplasia,
Alzheimer’s disease, lung disease, osteoarthritis, polyposis coli, ’;;olsteoporosis_

pseundoglioma syndrome, familial exudative vitreoretinopathy, retinal an jogenesis, early

coronary disease, tetra-ameliasyndrome, Miillerian-duct regressig.ﬁ?. and virilization,
SERKAL syndrome, diabetes mellitus type 2, Fuhrmann syndrome, Al-Awadi/Raas-

Rothschild/Schinzel phocomelia syndrome, odonto~0nycho«@éii1nal dysplasia, obesity,

split-hand/foot malformation, caudal duplication syndrome Joth agenesis, Wilms tumor,

s 3

skeletal dysplasia, focal dermal hypoplasia, autosomal yﬁgéssive anonychia, neural tube
/
defects, alpha-thalassemia (ATRX) syndrome, fragﬂe X syndrome, ICF syndrome,

Angelman syndrome, Prader-Willi syndrome, Be ‘with-Wiedemann Syndrome, Norrie

disease and Rett syndrome.
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[6011] Some embodiments disclosed herein inciude Wnt inhibitors containing a 1H-
pyrazolo[3,4-blpyridine core. Other embodiments disclosed herein include pharmaceutical

compositions and methods of treatment using these compounds.
[0011a] In one aspect, there is provided a compound or pharmaceutically acceptable salt

thereof having the structure of Formula I:

wherein:

R'isH;

R? is selected from the group consisting of -Cp; alkyl, halide, -(Ci.e
alkyDparyl(R%)g, -(Cig alkyl)sheteroaryl(R)g, -(Cio alkyl)heterocyclyl(R®), -(Cis
alkyDaN(R?)z, -OR ", and -NHC(=0)R'"; '

R is H;

R* is selected from the group consisting of -aryl(R" Jas —heterocyclyl(RM)q, and —
heteroaryl(Rls)q;

R”is H;

ecach R® is a substituent attached to the aryl ring and independently selected from
the group consisting of H, -C;. alkyl, halide, CF; and CN;

each R is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, -Cs alkyl, halide, CF; and CN;

each R® is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, -(C, 3 alkyl)naryi(Ré)q, and -Cy4 alkyl;

cach R’ is independently selected from the group consisting of H, -Cy_¢ alkyl, -
(Cy3 alkylparyl(R®)q, -(Cy.3alkyl)carboeyelyl and -(Cyo alkyh)N(R®),;

alternatively, two adjacent R’ may be taken together with the atoms to which they

are attached to form a heterocyclyl(R”)q;



RY is selected from the group consisting of H, ~-CFs, -(Cy.3 aikyl)naryI(Rf’)q, and -
Cioalkyl;

R is (C)3 alkyl)aaryl(R®)y;

each R" is a substituent attached to the aryl ring and independently selected from
the group consisting of H, halide, -CF;, CN, ~(C;; alkyi)nheterocyclyl(Rg)q, -(Cip
alkyDaN(R)2 and ~(C1.o alkyl)sNHSO,R'?;

each R™ is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, lower alkyl, halide, -CF; and CN;

each R is a substituent attached to the heteroaryl ring and independently
selected from the group consisting of H, -Cy.3 alkyl, halide, -CF3, CN, -C(=0)}(C_; alkyl),
«C1.0 alkyl),N(R"); and ~(Cy.o alkyl},NHSO.R'®;

each R'® is independently selected from the group consisting of H and -C_; alkyl;

each R is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, -(Ci alkyl)naryl(RG)q, and -Cjg alkyl;

each R isa-Cy; alkyl;

AisNorC;

with the proviso that if A is N then R? is nil;

each ¢ is independently an integer of 1 to 5; and

each n is independently an integer of 0 or 1.

[0011b] In one aspect, there is provided a compound, or pharmaceutically acceptable

salt thereof, having the structure of Formula I:

wherein:

R'is H;

R? is independently selected from the group consisting of H and ~(Cio
allcyl)N(R); |

5a



R} s H;

R* is independently selected from the group consisting of —aryl(R"”? Jas —ﬁuyl(Rls)q,
and -thiophenyl(R"%),;

R is H; |

each R is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, and -C;4 alkyl;

each R’ is independently selected from the group consisting of H, -C . alkyl, -
(C,.3 alkyl)pcarbocyelyl and -(Cj.o alky)N(R'®),;

each R is 1-2 substituents each attached to the aryl ring and independently
selected from the group consisting of H, halide, -(C;; alky})nheterocycin(RS)q, ~(Ci.0
alky),N(R”); and -(Cy.o alkyl),NHSO,R ',

cach R is a substituent attached to the hetercaryl ring and independently
selected from the group consisting of H, lower alkyl, halide, -CF3, CN, and -C(=0)(C;3
alkvl);

each R'® is independently selected from the group consisting of H and lower
alkyl;

cach R" is a lower alkyl;

AisC;

each q is independently an integer of 1 or 2; and

each n is independently an integer of 0 or 1.

[0012] One embodiment disclosed herein includes a compound having the

structure of Formula 1 or a phamaceutically acceptable salt thereof:

5b



[6013] In some embodiments of Formula (I}:

R! and R? are independently sclected from the group consisting of H, lower alkyl,
halide, -(Cy.c alkyDuaryl(R®),, ~(Ci.0 alkyl)sheteroaryl(R"),, -(Cyo alkyl)sheterocyelyl(R®), -
(Cr0 alkyl))N(R ), -OR™ and -NHC(=O)R'";

R® is sclected from the group consisting of H, halide and lower alkyl;

with the proviso that at least two of R, R* and R’ are H;

R* and R® are independently sclected from the group consisting of H, -
C(=ON(R'?),, -aryl(R" Jas -heterocyciyl(R”)q, and —heteroaryl(Rls)q;

with the proviso that at least one of R*and R’ is H;

each R° is a substituent attaéhcd to the aryl ring and independently selected from
the group consisting of H, -C;.¢ alkyl, halide, CF; and CN;

each R’ is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, -C.o alkyl, halide, CF; and CN;

each R® is a substituent attached to the heterocyelyl ring and independently
selected from the group consisting of H, halide, -(C;3 alkyl)naryl(R6)q, and ~Cj.4 alkyl;

each R’ is independently selected from the group consisting of H, -C\.g alkyl, <(C,.
s alkyparyl(R%),, ~(C1.alkyl)carbocyclyl and -(C)g alkyhN(R'®);

5¢



[0013a] In one aspect, there is provided a compound or pharmaceutically

acceptable salt thereof having the structure of Formula Ik

RS
R*f-
FT‘z
R*\/A ! R3 NG i

N

N

N

11

wherein:
R'is H;

R? is selected from the group consisting of -Cy_; alkyl, halide, (C;. alkyl)naryl(Ré)q, -(CL.
5 alkyl)heteroaryl(R"),, -(Cs alkyl)nheterocyclyl(Rg)q, «(Crs alkyDNR"),, -OR" and -
NHC(=O)R'};

R’ is H;

R* is selected from the group consisting of H, -aryl(R"),, -heterocyclyl(R™),, and —
heteroaryl(R"),;

R’is H;

each R_{’ is a substituent attached to the aryl ring and independently selected from the
group consisting of H, -C, 5 alkyl, halide, CF; and CN;

each R’ is a substituent attached to the heteroaryl ring and independently selected from

the group consisting of H, -C, ¢ alkyl, halide, CF; and CN;



each R® is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, -(Cy.3 alkyl)naryI(Ré)q, and -Cy.4 alkyl;

each R’ is independently selected from the group consisting of H, -Cy.y alkyl, -
(C1.3 alkyl)paryl(R®)g, ~(C)3 alkyl)carbocyelyl and -(Cyg alkyl)N(R'®)y;

-~ alternatively, two adjacent R°, may be taken together with thé atoms to which

they are attached to form a heterocyclyl(R”)q;

R is selected from the group consisting of H, —CF3, ~(C.3 aikyi)naryi(}{(’)q, and -
Cigalkyl;

R is -(Cy3 alkylaryl(R%)y;

cach R" is a substituent attached to the aryl ring and independently selected from
the group consisting of H, halide, -CF;, CN, ~(Cy; aikyl)nheterocyclyl(Rs)q, ~(Ch.9
alkyDuN(R?), and -(Cy.0 alky]),NHSO,R'?;

each R' is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, -C;; alkyl, halide, -CF; and CN;

each R15 is a substituent attached to the heteroaryl ring and independently
selected from the group consisting of H, -C 3 alkyl, halide, -CF;, CN, -C(=0O}C,.; alkyl),
~(C1.0 atkyl),N(R®), and ~(C . alkyl),NHSO,R'*;

cach R'® is independently selected from the group éonsisting of H and -C; alkyl;

each R is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, -(Cy alkyi)ﬂaryi(Ré)q, and -Cjgalkyl;

each R is a -Cy; alkyl;

AisNorC;

with the proviso that if A is N then R* is nil;

each q is independently an integer of 1 to 5; and

each n 1s independently an integer of 0 or 1.

[6914] Another embodiment disclosed herein includes a compound having

the structure of Formula II or a pharmaceutically acceptable salt thereof:

9a
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[0015] In some embodiments of Formula (TI):

R' and R? are independently selected from the group consisting of H, lower alkyl,
halide, -(Cy. alkyl),aryl(R%),, -(C).s alkyl),heteroaryl(R")q, -(Ci. aIkyI)nheterocyclyl(Rg)q, -
(C10alkyD)N(R), -ORY and -NHC(=0)R';

R* is selected from the group consisting of H, halide and lower alkyl;

with the proviso that at least two of R, R* and R? are H; |

R* and R’ are independently selected from the group consisting of H, -
C(=ON(R ), -aryl(R™)q, -heterocyclyl(R'*),, and —heteroaryl(R),;

with the proviso that at least one of RYand R’ is H;

each R® is a substituent attached to the aryl ring and independently selected from

the group consisting of H, -C; s alkyl, halide, CF5 and CN;

Sb



[0015a] In one aspect, there is provided a compound having a structure selected from the

group consisting of:
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; or a pharmaceutically

¥

acceptable salt thereof.
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[0015b] In one aspect, there is provided a compound having a structure selected from the

group consisting of:
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or a pharmaceutically acceptable salt thereof.
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[06016] Some embodiments include stereoisomers and pharmaceutically
acceptable salts of a compound of general Formulas (I) or (iI).

[6017] Some embodiments include pro-drugs of a compound of general
Formulas (I) or (I).

[00173] In one aspect, there is provided a pharmaceutical composition comprising a
compound as described herein, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable excipient.

10018] Some embodiments of the present disclosure include pharmaceutical
compositions comprising a compound of general Formulas (I) or ((I) and a
pharmaceutically acceptable carrier, diluent, or excipient.

{0018a] In one aspect, there is provided a compound as described herein, or a pharmaceutically
acceptable sall thereof, for use in treating a disorder or disease in a patient, wherein the disorder
or disease is selected from the group consisting of: diabetic retinopathy, puimonary fibrosis,
idiopathic pulmonary fibrosis (IPF), rheumatoid arthritis, scleroderma, a mycotic or viral
infection, a bone or cartilage disease, Alzheimer's discase, dementia, Parkinson's disease, lung
disease, and cancer.

[0018b] In one aspect, there is provided a compound as described herein, or a pharmaceutically
acceptable salt thereof, for use in treating a disorder or disease in a patient, wherein the disorder
or disease is selected from the group consisting of: polyposis coli, osteoporosis-pseudoglioma
syndrome, familial exudative vitreoretinopathy, retinal angiogenesis, early coronary disease,
tetra-amelia syndrome, Miillerian-duct regression and virilization, SERK AL syndrome, diabetes
mellitus type 2, Fuhrmann syndrome, Al-Awadi/Raas-Rothschild/Schinzel phocomelia
syndrome, odonto-onycho-dermal dysplasia, obesity, split-hand/foot malformation, caudal
duplication syndrome, tooth agenesis, Wilms tumor, skeletal dysplasia, focal dermal hypoplasia,
autosomal recessive anonychia, neural tube defects, alpha-thalassemia (ATRX) syndrome, fragile
X syndrome, ICF syndrome, Angelman syndrome, Prader-Willi syndrome, Beckwith-
Wiedemann Syndrome, Norrie disease, and Rett syndrome.

[0018¢] In one aspect, there is provided use of a compound, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for treating idiopathic

pulmonary fibrosis (IPF), the compound having the structure of Formula I:

13



1
wherein:
R'is H;
R® is independently selected from the group consisting of H and -(Cio
alkyDN(R)z;
R*is H;

R* is independently selected from the group consisting of -aryl(R'? Yoo -furyl(Rls)q,
and -thiophenyl(R'%),;

R’ is H;

cach R® is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, and -C| 4 alkyl;

each R’ is independently selected from the group consisting of H, -Cy.o alkyl, -
(C 1.3 alkyl)carboeyelyl and -(C o alkyD)N(R ');

each R is 1-2 substituents each attached to the aryl ring and independently
selected from the group consisting of H, halide, -(Ci.3 alkyl)nheterocyclyl(Rg)q, ~{Clg
alkyD),N(R”), and -(Cy.q alkyl),NHSO,R*;

cach R* is a substituent attached to the heteroaryl ring and independently
selected from the group consisting of H, lower alkyl, halide, -CF;, CN, and -C{(=O)}(C1
alkvl);

cach R' is independently selected from the group consisting of H and lower
alkyl;

each R* is a lower alkyl;

A1s C;

each q is independently an integer of 1 or 2; and

each n is independently an integer of 0 or 1
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[G019] Other embodiments disclosed herein include methods of inhibiting one
or more members of the Wnt pathway, including one or more Wnt proteins by
administering to a subject affected by a disorder or disease in which aberrant Wnt
signaling is implicated, such as cancer and other diseases associated with abnormal
angiogenesis, cellular proliferation, cell cycling and mutations in Wnt signaling
components, a compound according to Formulas (I) or (IT). Accordingly, the compounds
and compositions provided herein can be used to treat cancer, to reduce or inhibit
angiogenesis, to reduce or inhibit cellular proliferation and correct a genetic disorder due
to mutations in Wnt signaling components. Non-limiting examples of diseases which can
be treated with the compounds and compositions provided herein include a variety of
cancers, diabetic retinopathy, pulmonary fibrosis, idiopathic pulmonary fibrosis,
theumatoid arthritis, scleroderma, mycotic and viral infections, osteochondrodysplasia,
Alzheimer’s disease, lung disease, osteoarthritis, polyposis coli, osteoporosis-
pseudoglioma syndrome, familial exudative vitreoretinopathy, retinal angiogenesis, early
coronary disease, tetra-ameliasyndrome, Milllerian-duct regression and virilization,
SERKAL syndrome, diabetes mellitus type 2, Fuhrmann syndrome, Al-Awadi/Raas-
Rothschild/Schinzel phocomelia syndrome, odonto-onycho-dermal dysplasia, obesity,
split-hand/foot malformation, caudal duplication syndrome, tooth agenesis, Wilms tumor,
skeletal dysplasia, focal dermal hypoplasia, autosomal recessive anonychia, neural tube
defects, alpha-thalassemia (ATRX) syndrome, fragile X syndrome, ICF syndrome,
Angelman syndrome, Prader-Willi syndrome, Beckwith-Wiedemann Syndrome, Norrie

discase and Rett syndrome.
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WHAT IS CLAIMED I5:

. A compound or pharmaceutically acceptable salt or prodrug thereof havigék

the structure of Formula E 7

wherein: ,9
R and R? are independently selected from the g youp consisting of H, lower alkyl,
halide, <(Cio alkyl)naryl(R Yo (Ci5 alkyl)sheteroar yl(R Jo» (Ciro alkyl)uheterocyciyl(R Yar
(CroalkyDaNR®),, -OR' and -NHCE=O)R'; ¢

R® is selected from the group consistingi‘;‘of H, halide and lower alkyl;

with the proviso that at least two of R R* and R? are H;

R* and R’ are mdependcntly selecled from the group consisting of H, -
C{=0IN(R '), -aryl(R'),, ~heterocyolyi(RM)q, and ~heteroaryl(R'%)q;

with the proviso that at Ieasf one of R* and R’ is H;

cach R® is a substﬁuentmttached. to the aryl ring and independently selected from
the group consisting of 11, fq alkyl, halide, CF4 and CN;

each R’ is a subst;ﬁint attached to the heteroaryl ring and independently selected

from the group consi

cach R®

mg of H, -Cy¢ alkyl, halide, CF; and CN;

isfa substituent attached to the heterocyclyl ring and independently
selected from thf': émup consisting of H, halide, -(Cy.3 aIkyI)naryl(R(’)q, and -C; .4 alkyl;
each R is independently selected from the group consisting of H, -Cy.galkyl, «(Cy.
3 aihyI)naryl(R Yor -(Ciaaalkylj,carbocyclyl and ~(Cy. salkyIN(R")s;
altematwely, two adjacent R’ or two adjacent R* may be taken together with the
atomé to which they are attached to form a heterocyclyi(R1 Yo

u

/

i

#
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Croalkyl; f
R is selected from the group consisting of ~(Cyz alkyl)aryl(R )q,y’ (C; 3
alkyl)ycarbocycelyl, -Cy.q alkyl and —CFs; fﬁ

each R is independently selected from the group consmtmg ﬁ)f H, -(Cis

alkyl)paryl(R®), and -Cy.g alkyl; S

each R is a substituent attached to the aryl ring and indepen@ﬁgﬂy selected from
the group consisting of H, halide, -CF;, CN, -(Cy; alkyl)nhaté&i{'ocyclyl(Rg)q, ~(Ci.

alkyl).N(R"), and -(C\.o alkyDNHSOR*S; /

cach R™ is a substituent attached to the heterocy ‘F’g/} ring and independently
selected from the group consisting of H, lower alkyl, hali f/ -CFs and CN;
each R* is a substituent attached to the heteroaryi ring and independently selected

from the group consisting of H, lower alkyl, halide f "CF3, CN, -C{(=0)}(C,_; alkyl}, -(C1.9

at

alkyDaN(R”), and ~(C1.o alkyl),NHSO,R; s

&

cach R'® is independently selected ﬁr‘ggz the group consisting of H and lower
alkyl; f

each R' is a substituent atta?ﬁgd to the heterocyciyl ring and independently
selected from the group consisting ogé‘{l, ~(Cig alkyi)naryl(Rﬁ)q, and -Cyealkyl;

each R'® is a Jower alkyl,

AlsNorC;

with the proviso tha?if A is N then R* is nil;

each q is an integér of 1 to 5;
each n is an ip{eger of Gori; and
& . :
with the p{}:{i‘)wso that Formula I is not a structure selected from the group

e
consisting of: /'

Y
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2. The compound of claim 1 wherein aryl is phé%yl
3. Thecompound of claim 1 wherein heteroaryl is pyridinyl.

4. The compound of ciaim 1 wherein l}etelocyolyl is selected from the group

&.,

consisting of azetidinyl, pyrrolidinyl, morphoh 1, piperazinyl and piperidinyi.

5. The compound of claim 1 threm R? is selected from the group consisting

of H, -(Cr.g alkylheterocyclyl(R®),, - HC( O)R'! and (C1 alkyl)uN(R*); and R! and
? are both H. }

6.  The compound of clai,m 5 wherein R? is —CHZN(R Y or wN(R 2.

7. The compound ofﬁclzum 6 wherein R’ is independently selected from the
group consisting of H, Me, Ei’f -CHaphenyl and -CHjcarboceyeiyl.

8.  The compou ci of claim 5 wherein R” is NHC(=0O)R'".

9. The compound of claim & wherein R is selected from the group consisting
of -Cis alkyl, carbqéyclyi phcnyi(R )q and »»Cnghenyl(R )g-

10. The compound as in any of claims 6-9, in which R*is phenyi(R”)q

it. The compound as in any of claims 6-9, in which R is —heterocyclyl(R' )q

| IL 4 The compound as in any of claims 6-9, in which R* is <heteroaryl(R )q

f”13 The compound of claim 10 wherein R™ is one substituent attached to the

phenyl comprising a fluorine atom.

_«”

14. The compound of claim 10 wherein R is two substituents each attached to

the phenyl comprising a ﬂuorme atom and either a (CH,)oN(R”); or a -(CHa)a THSO,R',
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15. The compound of claim 11 wherein the heterocyclyl is selected from they
group consisting of piperazinyl and piperidinyi; and the R™ is H or Me.
16. The compound of claim 12 wherein the heteroaryl is selected from thesroup
i?y

consisting of pyridinyl, furyl, thiophenyl and imidazolyl; and R" is Jower alkyl of halide.

17. The compound of claim 1 having a structure selected frond the group

consisting of:
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i8. A compound or pharmaceutically acceptgﬁie sait or prodrug thereof having

o

the structure of Formula EE:

wherein:

R! and R? are}ﬁ%.ependenﬂy selected from the group consisting of H, lower alkyl,
halide, -(C.o alkyi.)ﬁ%j;yl(Ré}q, -(C 1.9 alkyl)sheteroaryl(R7), -(C1.s alkylsheterocyclyl(R),,
{(Croalkyl;N(R),, -OR" and NHC(=O)R"";

R’ isﬁ&ﬁgected from the group consisting of H, halide and lower alkyl;

Wlﬂ{thﬁ proviso that at least two of R, R* and R® are H;

Rﬁ and R® are independently selected from the group consisting of H, -

C(i}N(Ru)z, -aryl(R*%),, -heterocyclyl(R')q, and ~heteroaryl(R %)g;

with the proviso that at least one of RYandR%is H;
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cach R® is a substituent attached to the aryl ring and independently selected from
the group consisting of H, -C1.¢ alkyl, halide, CF; and CN; f ’

each R’ is a substituent attached to the heteroaryl ririg and independently sel?ﬁ@“té;d
from the group consisting of H, -C alky}, halide, CFz and CN jfy

cach R® is a substituent attached to the heterocyclyl ring and mdegencienﬂy
selected from the group consisting of H, halide, -(C. alkyi)naryl(R )g, and -ﬁ1 4 alkyi;

each R’ is independentiy selected from the group consisting of H, ﬁ:"cl galkyl, ~(Cy.
3alkyl)naryl(R Jo -(Crzalkyl)rcarbocyclyl and -(Crg alkyl)N(R”’)z, A 'ﬁv

&

alternatively, two adjacent R’ or two adjacent R!% may be jﬁ’kcn together with the
s
atoms to which they are attached to form a heterocyclyl(RM)g; ﬁ
R is selected from the group consisting of H, —Ci}ficlg alkyl)naryl(Ré)q, and -

Cia alkyl; 4
R is selected from the group consmtmgfgf «(Cr3 alkyDuaryl(R%g -(Cis
alkylycarboceyelyl, -Cy alkyl and —CFs; g

cach R is independently selected ﬁfom the group consisting of H, -(Ciy
alkylaryl(R%), and -Cyo alkyl; f"

each R* is a substituent attached 1;52 the aryl ring and independently selected from
the group consisting of H, halide /ﬁCFg CN, «(Cy3 alkyl)nhetemcyclyi(R Yoo (Crs
alkyl)N(R®); and «(C1o alkyl)nNHSOZRIS

each R is a subsutugnt attached to the heterocyclyl ring and independently
selected from the group conygzmo of H, lower alkyl, halide, -CF3 and CN;

eachR¥ is a subspituent attached to the heteroaryl ring and independently selected
from the group consxsting of H, lower alkyl, halide, -CFs, CN, -C(=0)C,.3 alkyl), -(Cy.9
alkyD),N(R "), and 9]@(31 ¢ alky]),NHSO.R;

each R independently selected from the group consisting of H and lower

alkyl;
egc;ffi R'7 is a substituent attached to the heterocyclyl ring and independently
L s;e}f:ct’g;gjf‘ﬁT from the group consisting of H, (C1. alkyl)naryl (Rﬁ)q, and -Cr.o alkyl:

f g each R'® is a lower alkyl;

ﬁé'
& AisNorC;
with the proviso that if A is N then R? is nil;
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each q is an integer of 1 to 5

each n is an integer of Q or 1; and

consisting of:
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19. The compound of claim 18 wherein aryl is phenyl. # |

20. The compound of claim 18 wherein heteroaryl is pyridinyl. 4

21. The compound of claim 18 wherein heterocyelyl is selected from thefgfroup
consisting of azetidinyl, pyrrolidinyl, morpholinyl, piperazinyl and pxperldmyi

22. The compound of claim 18 wherein R? is selected from the crroup con51st1ng
of H, ~(Crs alkyleheterocyelylR®)g, -NHC(=0)R" and -(C; alkyl)nN(R?*)z and R' and
R® are both H. /f’

23. The compound of claim 22 wherein R is —CHN( R’ h Qr —N(R9)2

24. The compound of claim 23 wherein RY is mdspendgntly selected from the
group consisting of H, Me, Et, —CHaphenyl and -CHscarbocye /yl

25. The compound of claim 22 wherein R? is —I\II—I/C(—O)Rll

26. The compound of claim 25 wherein 13}’ is selected from the group
consisting of -C s alkyl, carbocyelyl, phenyl(RG)q, angi“’?iCHQPhGHYI(RG)q.

27. The compound as in any of claims 2;;26, in which R*is phenyi(R”’)q.

28. The compound as in any g,ﬁ"ﬁf claims 23-26, in which R is -
heterocyelyl(R' ), ).f’f

29, The compound as in any of claims 23 -26, in which R* is mheteroaryl(R}S)q

36. The compound of cian'n 27 wherein R"” is one substituent attached to the
phenyl comprising a fluorine atom. ; ;

31. The compound of Qlaxm 27 wherein R is two substitnents each attached to
the phenyl comprising a ﬂuorme atom and either a - (CHZ)HN(R }2 or a <(CH>) SNHSO,R"

32. The compound of claim 28 wherein the heterocyclyl is selected from the
group congisting of piperazmyl and piperidinyl; and the R*is H or Me.

33, The con‘ipound of claim 29 wherein the heteroaryl is selected from the group
consisting of pyrgdmyl, furyl, thiophenyl and imidazolyl; and R is lower alkyl or halide.
34, {:Ii;he compound of claim 18 having a structure selected from the group

consisting of:
&
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35. A pharmaceutical composition compnsmg a compound according to any
one of the claims 1-34, or a phamaceutlca}lﬁf acceptable salt thereof, and a

£

pharmaceutically acceptable excipient. é,;

36. A compound according fo any /@ne of claims 1-34, or a pharmaceutically
acceptable salt thereof, for use in treaé:mg /a “disorder or disease in a patient, wherein the
disorder or disease is selected from fthﬁi group consisting oft diabetic retinopathy,
pulmonary fibrosis, idiopathic B;ﬂmonary fibrosis (IPF), rheumatoid arthritis,
scleroderma, a mycotic or viral infe ctmn a bone or cariilage disease, Alzheimer's disease,

dementia, Parkinson's disease, lung disease, and cancer.
.

37, The conmpoun%;"iéor use of c¢laim 36, wherein the disorder or disease is

&

cancer.

38. The com}a%und for use of claim 36, wherein the disorder or disease is
diabetic Le:tmopdthy

39. The*ccmpound for use of claim 36, wherein the disorder or discase is

pulmonary fibgosis.
40 {[he compound for use of claim 36, wherein the disorder or disease is
zdzopaﬂpc puimonary fibrosis {(IPF).
< "41. The compound for use of claim 36, wherein the disorder or disease is
thelumatoid arthritis.
42. The compound for use of claim 36, wherein the disorder or disease is

scleroderma.
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43. The compound for use of claim 36, wherein the disorder or disease’1s a

mycotic or viral infection. #

&

V.
44, The compound for use of claim 36, wherein the disorder or diseaﬁ is & bone

or cartilage disease. P

45. The compound for use of claim 36, wherein the disorgiér or disease is

Alzheimer's disease.

46. The compound for use of claim 36, wherein the é.;d)ilsorder or disease is

dementia.

47. The compound for use of claim 36, whereiy’ the disorder or disease is

Parkinsen's discase. y.
&
48. The compound for use of claim 36, whepéin the disorder or disease is lung
7
disease. feﬁf} '

&

49, The compound for use of either x(ﬁﬂlm 36 or 44, wherein the bone or

cartilage disease is osteoarthritis,

50, A compound according to any one of claims 1-34, or a pharmaceutically

acceptable salt thereof, for use in treatg g a disorder or disease in a patient, wherein the

disorder or disease is selected from the group consisting of: polyposxs coli, osteoporosis-

pseadoglioma syndrome, famlhai "Xudative vitreoretinopathy, retinal angiogenesis, early

coronary disease, tetra-ameli

SERKAL syndrome, diabee

syncirome, Miillerian-duct regression and virilization,

s mellitus type 2, Fuhrmann syndrome, Al-Awadi/Raas-

Rothschild/Schinzel pho omelia syndrome, odonto-onycho-dermal dysplasia, obesity,
split-hand/foot maIfom‘f&tion, caudal duplication syndrome, tooth agenesis, Wilms tumor,
skeletal dysp]asm focai dermal hvpoplasia, autosomal recessive anonychia, neural tube

defects, alpha—t aiasserma (ATRX) syndrome, fragile X syndrome, ICF syndrome,

Angelman s

"drome Prader-Willi syndrome, Beckwith-Wiedemann Syndrome, Norrie
disease, al_l_ﬁngctt syndrome.

S’iﬁ The compound for use of either claim 36 or 50, wherein the patient is a
human

52. The compound for use of claim 37, wherein the cancer is chosen from:

‘hepatocellular carcinoma, colon cancer, breast cancer, pancreatic cancer leukemia,

lymphoma, sarcoma, and ovarian cances.
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53. The compound for use of claim 36, wherein the compound inhibits onq-r
more proteins in the Wnt pathway. jgﬁ

54. The compound for use of claim 36, wherein the compound mh1b1ts §’1gnalln0
induced by one or more Wnt proteins. # g

55. The compound for use of claim 54, wherein the Wnt protpiﬁs are chosen
from: WNT1, WNT2, WNT2B, WNT3, WNT3A, WNT4. WNTSA WNTSB WNT6,
WNT7A, WNT7B, WNT8A, WNT8B, WNT9A, WNTOB, WNTl(}A WNTIOB,
WNTI11, and WNT16. *‘

56. The compound for use of claim 36, wherein the cgampound inhibits a kinase

acitvity. i

,.< f(-‘s-?,_
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WHAT IS CLAIMED 18:

1. A compound or pharmaceutically acceptable salt thereof having the

structare of Formula I:

wherein:

R' is H;

R® is selected from the group consisting of -C;; alkyl, halide, -(Cis
alkyl)naryi(R(’)m -(Cio alkyi)nheteroaryI(R7)q, -(Cio aIkyl)nheterocyclyl(Rg)q, ~(Ci.o
alkyD),N(R™, -OR'?, and -NHC(=O)R':

RYis H;

R is selected from the group consisting of -aryl(RB)q, -heterocyclyi(RM)q, and —
heteroaryl(RlS)q;

R’ is H;

cach R® is a substituent attached to the aryl ring and independently selected from
the group consisting of H, -C; ¢ alkyl, halide, CF; and CN;

each R is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, -C;.s alkyl, halide, CF; and CN;

each R® is a substituent attached to the heterocyelyl ring and independently
selected from the group consisting of H, halide, -(C\ 3 alkyl)uaryl(RE’)q, and -Cy4 alkyl;

each R is independently selected from the group consisting of H, -C1o alkyl, -(C;.
s alkylparyl(R%),, -(C .3 alkyl)carbocyclyl and ~(C o alkyl)NR s

alternatively, two adjacent R’ may be taken together with the atoms to which they

are attached to form a heterocyciyl(R”)q;
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R0 is selected from the group consisting of H, —CF;, «(Cy.3 alkyl)naryl(Rf’)q, and -
Cioalkyl; .

R is +(C 13 alkyDaaryl(R%)g;

each R is a substituent attached to the aryl ring and independently selected from
the group consisting of H, halide, -CF;, CN, -(Cy; alkyl)nheterocyciyl(Rg)q, -(C1o
alkyDaN(R®), and ~(C o alkyl).NHSO,R %

' each R™ is a substituent attached to the heterocyclyl ring and independently

selected from the group consisting of H, lower alkyl, halide, -CF; and CN;

each R' is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, -Cy alkyl, halide, -CF;, CN, -C(=0)C_ alkyl), -(Ci.0
alkyl),N(R?), and ~(C .o alkyl),NHSO,R %

each R'® is independently selected from the group consisting of H and -C; 3 alkyl;

each R'7 is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, -(C1. alkyl)naryl(RG)m and -Cgalkyl;

each R' isa -Cyy alkyl;

AisNorC;

with the proviso that if A is N then R? is nil;

each q 1s independently an integer of 1 to 5; and

each n is independently an integer of O or 1.

2. The compound of claim 1 wherein aryl is phenyl.

3.  The compound of claim 1 wherein heteroaryl is pyridinyl.

4. The compound of claim 1 wherein heterocyclyl is selected from the group
consisting of azetidinyl, pyrrolidinyl, morpholinyl, piperazinyl and piperidinyl.

5. The compound of claim 1 wherein R* is selected from the group consisting
of -(C1.g alkyl)sheterocyclyl(R®),, -NHC(=0)R " and -(C .o alkyl),N(R),.

6.  The compound of claim 5 wherein R? is ~CH.N(R®), or NR.

7. The compound of claim 6 wherein R® is independently selected from the
group consisting of H, Me, Et, -CH,phenyl and ~-CHycarbocyclyl.

8.  The compound of claim 5 wherein R? is -NHC(=0)R .

9. The compound of claim 8 wherein R'' is selected from the group consisting
of phenyl(Rﬁ)q; and wCHp_phenyl(Rﬁ)q.
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16. The compound according to any one of claims 1-9, in which R* is
phcnyi(RB)q.

11. The compound according to any one of claims 1-9, in which R* is —
heterocyclyl(RM)q.

12. The compound according to any one of claims 1-9, in which R is —
heteroaryI(Rls)q.

13. The compound of claim 10, wherein R" is one substituent attached to the
phenyl comprising a fluorine atom.

14. The compound of claim 10, wherein R"® is two substituents each attached to
the phenyl comprising a' fluorine atom and either a -NHCH,CHoN(R'®), or a -
CH,NHSOR',

15. The compound of claim 11, wherein the heterocyelyl is selected from the
group consisting of piperazinyl and piperidinyl; and the R" is H or Me.

16. The compound of claim 12, wherein the heteroaryl is selected from the
group consisting of pyridinyl, furyl, thiopheny! and mmidazolyl; and RY is -Cy3 alkyl or
halide.

17. The compound of claim I having a structure selected from the group

consisting of:

‘/ % _NH
Ny
Ty
[ T
L
N
N
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; or a pharmaceutically acceptable salt thereof.

18. A compound or pharmaceutically acceptable salt thereof having the

structure of Formula II:

wherein:

R'is H;
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R® is selected from tﬁe group consisting of -Cis alkyl, halide, -(Cig
alkyi)naryi(Ré)q, «{Ci alkyl)nheteroaryl(R7)q, <{Cis alkyi)nheterocyclyl(}{g)q, -(C19
alkyD)aN(R")2, -OR'? and -NHC(=O)R'";

R®is H;

R* is selected from the group consisting of H, —aryi(Rm)q, ~heterocyclyl(RM)q, and
wheteroaryI(Rl 5)q;

R’ is H;

each R® is a substituent attached to the aryl ring and independently selected from
the group consisting of H, -C ¢ alkyl, halide, CF; and CN;

each R is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, -C,_g alkyl, halide, CF3 and CN;

each R® is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, -(C,; alkyl)naryi(Ré)q, and ~Cy4alkyl;

cach R’ is independently selected from the group consisting of H, -Cyoalkyl, ~(C/.
s alkyDparyl(R%),, -(Cyalkylcarbocyclyl and -(Cjg alky)N(R')s;

alternatively, two adjacent R”, may be taken together with the atoms to which
they are attached to form a heterocyclyl(R”)q;

R is selected from the group consisting of H, ~CF3, ~(C\3 alkyi)ﬂaryi(R(’)q, and -
Cioalkyl;

R is -(C1.3 alkyDparyl(R®)

cach R" is a substituent attached to the aryl ring and independently selected from
the group consisting of H, halide, -CFs;, CN, «(Cis alkyi)nheterocyc}yl(RS)q, -(Cio
alkyDaN(R”), and -(Cy.o alkyD),NHSO,R';

each R' is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, -C .3 alkyl, halide, -CF; and CN;

each R" is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, -Ci.5 alkyl, halide, -CF;, CN, -C(=0)(C, 3 alkyl), -(Ci.o
alkyl),N(R®), and «(C . alkyl),NHSO,R';

each R'% is independenily selected from the group consisting of H and -C;; alkyi;

each R is a substituent attached to the heterocyelyl ring and independently

selected from the group consisting of H, -(Ci aikyl)naryI(Ré)q, and -Cjgalkyl;
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cachR¥isa -Cy.z alkyl;

AisNorC;

with the proviso that if A is N then R? is nil;

each g is independently an integer of 1 o 5; and

each n is independently an integer of O or 1. .

19. The compound of claim 18 wherein aryl is phenyl.

20. The compound of claim 18 wherein hetercaryl is pyridinyl.

21. The compound of claim 18 wherein heterocyclyl is selected from the group
consisting of azetidinyl, pyrrolidinyl, morpholinyl, piperazinyl and piperidinyl.

22. The compound of claim 18 wherein R? is selected from the group consisting
of H, -(C1.g atkyl)sheterocyclyl(R®),, -NHC(=0)R" and ~(C.o alkyl),N(R®),.

23. The compound of claim 22 wherein R? is ~<CH,N(R®), or -N(R”),.

24. The compound of claim 23 wherein R’ is independently selected from the
group consisting of H, Me, Et, -CHjphenyl and -CH,carbocyelyl.

~ 25. The compound of claim 22 wherein R? is -NHC(=O0)R .

26. The compound of claim 25 wherein R' is selected from the group
consisting of phelclyl(R(’)q and w{Z‘J’E—Igprhenyl(Rs)q.

27. The compound according to any one of claims 18-26, in which R* is
phenyl(R'"? )

28. The compound according to any one of claims 18-26, in which R* is -
heterocyclyl(Rm)q.

29. The compound according to any one of claims 18-26, in which R* is —
heteroaryl(R’ 5)q.

30. The compound of claim 27 wherein R'® is one substituent attached to the
phenyl comprising a fluorine atom.

31. The compound of claim 27 wherein R'® is two substituents each attached to
the phenyl comprising a fluorine atom and either -NHCH,CH,NR'®), or -
CHoNHSO:R".

32. The compound of claim 28 wherein the heterocyclyl is selected from the

group consisting of piperazinyl and piperidinyl; and the R' is H or Me.
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33. The compound of claim 29 wherein the heteroaryl is selected from the group
consisting of pyridinyl, furyl, thiophenyl and imidazolyl; and R'® is -C;3 alky! or halide.

34. The compound of claim 18 having a structure selected from the group

consisting of’
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NN ; or a pharmaceutically acceptable salt thereof.
35. A compound, or pharmaceutically acceptabie salt thereof, having the

structure of Formula ¥:

wherein:

R'is H;

R® is independently selected from the group consisting of H and -(Ciy
alkyDaN(R");
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R’ is H;

R is mdependently selected from the group consisting of ~aryI(Rl3)q, furyl(RY Jas
and -thiophenyl(R),;

R’ is H;

cach R® is a substituent attached to the heterocycelyl ring and independently
selected from the group consisting of H, halide, and -C .4 alkyl;

each R’ is independently selected from the group consisting of H, -Cyg alkyl, -(C;.
alkyl),carbocyelyl and -(Cig alky])N(RlG)z;

cach R is 1-2 substituents each attached to the aryl ring and independently
selected from the group consisting of H, halide, -(C 3 alkyl)nheterocyclyi(RS)q, “{Cis
alkyl),N(R”), and -(C_s alkyl),NHSO,R ',

each R* is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, lower alkyl, halide, -CF3, CN, and -C(=0)(C 5 alkyl);

each R'® is independently selected from the group consisting of H and lower
alkyl;

cach R'® is a lower alkyl;

AiisC;

each g 1s mdependently an integer of 1 or 2; and

each n is mmdependently an integer of 0 or 1.

36. The compound of claim 35, wherein the R" heterocyclyl is selected from
the group consisting of azetidinyI(RS)q, pyrrolidinyl(Rg)q, piperidinyi(Rg)q,
piperazinyl(R®),, and morpholinyl(R®),,.

37. The compound of claim 35, wherein R? is H.

38. The compound of claim 35, wherein R is -(Cig alkyi)nN(Rq)z.

39. The compound of claim 39, wherein R? is ~-CH;N(R®), or -N(R),.

40. The compound according to any of the claims 35 and 39, wherein R’ is
mmdependently selected from the group consisting of H, Me, Et, n-propyl, isopropyl, and -
CHscarbocyelyl.

41. The compound according to any of the claims 35-40, wherein R* is
phenyl(R13)q.
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42. The compound according to any of the claims 35 and 37-40, wherein R* is -
furylR ),

43. The compound according to any of the claims 35 and 37-40, wherein R* is -
thiophenyl(R" )g-

44. The compound according to any of the claims 35 and 37-41, wherein R is
one substituent attached to the phenyl ring and the substituent is a fluorine atom.

45. The compound according to any of the claims 35 and 37-41, wherein R" is
two substituents each attached to the phenyl ring and the substituents are a fluorine atom
and —N(R9)2, wherein R” is independently selected from the group consisting of H and ~
CH,CHoN(R'®Y,, and wherein R is is independently selected from the group consisting
of H, Me, and Et.

46. The compound according to any of the claims 35 and 37-41, wherein RY is
two substituents each attached to the phenyl ring and the substituents are a fluorine atom
and -(CH,) NHSO.R'®, wherein R’ is independently selected from the group consisting
of Me and Et.

47. The compound according to any of the claims 35, 37-40, and 42, wherein
R" is one substituent attached to the thiophenyl ring and the substituents are selected
from the group consisting of H, F, Me, and -C(=0O)Me.

48, The compound of claim 35, wherein the compound of Formula () has a

structure selected from the group consisting of

259



260




19¢







263




or a pharmaceutically acceptable salt thereof.

, wherein the compound of Formula

49. The compound of either claim 35 or 48

'(I) has a structure selected from the group consisting of:
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, or a pharmaceutically acceptable salt thereof.
50. The compound according to any of the claims 35 and 48-49, wherein the

compound has a structure of}

F
)

NT W, or a pharmaceutically acceptable salt thereof.
51. The compound according to any of the claims 35 and 48-49, wherein the

compound has a structure of:

, or a pharmaceutically acceptable salt thereof.
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52. The compound according to any of the claims 35 and 48-49, wherein the

compound has a structure of’

, or a pharmaceutically acceptable salt thereof.
53. The compound according to any of the claims 35 and 48-49, wherein the

compound has a structure of?

/A
ad

H , or a pharmaceutically acceptable salt thereof.

54. A pharmaceutical composition comprising a compound according to any
one of the claims 1-53 and 81-82, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable excipient.

55. A compound according to any one of claims 1-53 and 81-82, or a
pharmaceutically acceptable salt thereof, for use in treating a disorder or disease in a
patient, wherein the disorder or disease is selected from the group consisting of: diabetic
retinopathy, pulmonary fibrosis, idiopathic pulmonary fibrosis (IPF), rheumatoid arthritis,
scleroderma, a mycotic or viral infection, a bone or cartilage disease, Alzheimer’s disease,
dementia, Parkinson's disease, lung disease, and cancer.

56. The compound for use of claim 355, wherein the disorder or disease is
cancer.

57. The compound for use of clatm 355, wherein the disorder or disease is
diabetic retinopathy.

58. The compound for use of claim 55, wherein the disorder or disease is
pulmonary fibrosis.

59, The corﬁpound for use of clamm 55, wherein the disorder or disease is

idiopathic pulmonary fibrosis (IPF),
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60. The compound for use of claim 55, wherein the disorder or disease is
rheumatoid arthritis.

61. The compound for use of claim 55, wherein the disorder or disease is
scleroderma. _

62. The compound for use of claim 55, wherein the disorder or disease is a
mycotic or viral infection.

63. The compound for use of claim 35, wherein the disorder or disease is a bone
or cartilage disease.

64. The compound for use of claim 535, wherein the disorder or disease is
Alzheimer's disease.

65. The compound for use of claim 55, whercin the disorder or disease is
dementia.

66. The compound for use of claim 55, wherein the disorder or disease is
Parkinson's disease.

67. The compound for use of claim 55, wherein the disorder or disease is lung
discase.

68. The compound for use of either claim 55 or 63, wherein the bone or
cartilage disease is osteoarthritis.

69. A compound according to any one of claims 1-53, or a pharmaceutically
acceptable salt thereof, for use in treating a disorder or disease in a patient, wherein the
disorder or disease is selected from the group consisting of: polyposis coli, osteoporosis-
pseudoglioma syndrome, familial exudative vitreoretinopathy, retinal angiogenesis, early
coronary disease, tetra-amelia syndrome, Millerian-duct regression and virilization,
SERKAL syndrome, diabetes mellitus type 2, Fuhrmann syndrome, Al-Awadi/Raas-
Rothschild/Schinzel phocomelia syndrome, odonto-onycho-dermal dysplasia, obesity,
split-hand/foot malformation, caudal duplication syndrome, tooth agenesis, Wilms tumor,
skeletal dysplasia, focal dermal hypoplasia, autosomal recessive anonychia, neural tube
defects, alpha-thalassemia (ATRX) syndrome, fragile X syndrome, ICF syndrome,
Angelman syndrome, Prader-Willi syndrome, Beckwith-Wiedemann Syndrome, Norrie

disease, and Rett syndrome.
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70. The compound for use of either claim 55 or 69, wherein the patient is a
human.

71. The compound for use of claim 56, wherein the cancer is chosen from:
hepatocellular carcinoma, colon cancer, breast cancer, pancreatic cancer leukemia,
Iymphoma, sarcoma, and ovarian cancer.

72. The compound for use of claim 55, wherein the compound inhibits one or
more proteins in the Wnt pathway.

73. The compound for use of claim 55, wherein the compound inhibits signaling
induced by one or more Wnt proteins.

74. The compound for use of claim 55, wherein the compound inhibits a kinase
activity.

75. Use of a compound, or a pharmaceutically acceptable salt fhereof, in the
manufacture of a medicament for treating idiopathic pulmonary fibrosis (IPF), the

compound having the structure of Formula I:

I
wherein:
R'is H;
R2 is independently selected from the group consisting of H and -(Cig
alkyDaN(R’)2;
R*is H;

R* is independently selected from the group consisting of —aryl(R”)q, ~faryi(R15)q,
and —thiophenyl(Rls)q;
R’is H;
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each R® is a substituent attached to the heterocyclyl ring and independently
selected from the group consisting of H, halide, and -C; 4 alkyl;

each R’ is independently selected from the group consisting of H, -Cy.o alkyl, -(Cy.
s alkyl)acarbocyelyl and -(Cy. alkyIN(R );

each R” is 1-2 substituents cach attached to the aryl ring and independently
selected from the group consisting of H, halide, -(Cy.; alkyl)nheterocycIyI(RS)q, “Cig
alkyDuN(R), and -(C o alkyl),NHSO-R'*;

cach R" is a substituent attached to the heteroaryl ring and independently selected
from the group consisting of H, lower alkyl, halide, -CF3, CN, and -C(=0)}C,_; alkyl);

each R' is independently selected from the group consisting of H and lower
alkvl;

each R'® is a lower alkyl;

AisC;

each q is independently an integer of 1 or 2; and

each n is independently an integer of 0 or 1.

76. The use of claim 75, wherein the compound of Formula (I} has a structure

selected from the group consisting of’

I{i\ E | - \N Ne | ‘ “ \N Na
L Wy ,
Y ‘“ k
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or a pharmaceutically acceptable salt thereof.

77. The use of either claim 75 or 76, wherein the compound has a structure of:

, or a pharmaceutically acceptable salt thereof.

The use of either claim 75 or 76, wherein the compound has a structure of:

78.
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Nl , or a pharmaceutically acceptable salt thereof.

7%, The use of either claim 75 or 76, wherein the compound has a structure of:

, or a pharmaceutically acceptable salt thereof.

80. The use of either claim 75 or 76, wherein the compound has a structure of:

, or a pharmaceutically acceptable salt thereof.

81. A compound having a structure selected from the group consisting of:

Lw
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Y
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pharmaceutically acceptable salt thereof,

A compound having a structure selected from the group consisting of:

82.
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or a pharmaceutically acceptable salt thereof.
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