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Claims
1. A compound having Formula (1) or (2):
B om R R R
| e | E
O X3z @] X3~z
Xt Al (1) x4 (2)

or a physiologically acceptable salt thereof, wherein:
ring E is an optionally substituted aryl or heteroaryl;
A'and A are independently a Cj_sheterocycle, quinolinyl, ¢f a heteroaryl selected from

the group
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wherein any heterocycle of A' #nd A? can be optionally substituted with —-LC(O)R'®;

B is benzothiazolyl, quinoligyl or isoquinolinyl, each of which is optionally substituted
with 1-3 R® groups;

X', X?', X3 and X ar ndependently CR’ or N;

Y is phenyl or a 5,6 membered heteroaryl containing 1-2 heteroatoms selected from N, O
and S;

Z is aryl, Cyf heterocycle, or a 5-6 membered heteroaryl containing 1-2 heteroatoms

selected from N,AO and S;

* and R? are independently H, Cy.¢ alkyl or halo;

R*is halo, cyano, Cisalkoxy, or a Ci alkyl optionally substituted with halo, alkoxy or
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R® is hydrogen, halo, Cy.galkoxy, —S(0):R'®, -C(O)OR'®, -C(O)R'®, -C(O)NR®R®, C,
alkyl, Cy.¢ alkenyl or C,.alkynyl, each of which can be optionally substituted with halo, ar#ino,
hydroxyl, alkoxy or cyano; halo, CN, -L-W, NR*R®, -L-C(O)R'?, -L-C(0)OR'?, -L-C(Q/NR®R’,
OR'%; -L-S(0)R " or -L-S(0),NR*R?;

R’ is H, halo, Cy galkoxy, -L-S(0).R'®, C; alkyl optionally substituted with halo, amino,
hydroxyl, atkoxy or cyano; NR®R®, -L-C(O)R'®, -L-C(O)NR®R®, OR'%; -L-S(O%,R " or —L-
S(0),NR®R?;

R® and R? are independently H, -L-W, or Cy¢ alkyl, Ca.¢ alkenyl6r Cs 6 alkynyl, each of
which may be optionally substituted with halo, amino, hydroxyl, alkgxy or cyano; or R® and R’

together with the atoms to which they are attached may form a rige

m is 0-4;
nis 0-3; and

pis 0-2.

2. The compound of clainy’l, wherein Y is phenyl, thiazolyl, pyridinyl, pyridazinyl,
pyrimidinyl or pyrazinyl, each of wHich is optionally substituted with 1-2 R® groups and R®is as

defined in claim 1.

3. The compoyhd of claim 1, wherein Z is phenyl, pyridinyl, pyridazine,
pyrimidine, pyrazine, piperazinyl, piperidinyl, morpholinyl, pyrazole or 1,2,3,6-
tetrahydropyridine, edch of which is optionally substituted with 1-2 R® groups and R®is as

defined in claim 1/

4. The compound of claim 1, wherein A' and A” are independently morpholinyl,
—%-N S(0)
0-2
pipergzinyl, quinolinyl, /

, or a heteroaryl selected from the group:
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wherein any heterocycle of A' and A” can be optionally substituted Avith ~C(O)CHs;

R* and n are as defined in claim 1.

The compound of claim 1, wherein said compound j4 of Formula (3):

The compound of any one of claims 1-6, wherein R’ is H, halo, cyano, Cj.

oxy, -S(0):R'°, or an optionally halogenated Cy.¢alkyl.
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9. The compound of claim 1, wherein said compound is of Formula (5):

wherein A’ is piperazinyl substituted with —C(O)CHs, % or selected

from:

\ /=
_3 N _3 N -g_N\,/'. N
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ring E is phenyl or one of X', X*, X”and X" is N and the others are CR’;
one of X°, Xs, X" and X® is N and the others are CR”;

halogengfed C,_¢ alkyl; and

m and n are independently 0-2.
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10.  The compound of claim 9, wherein A is piperazinyl substituted with —~C(O)CHs,

—¢~N S(0)
% \ ~2{Uo-2

or selected from:

(R*)m (R*)n
RiN
-_3 _C\\ _3 / -\N
W N
(RYp | rs (R and
and m is (-1,

11.  The compound of claim 9, wherein ope of X', X%, X* and X" is N and the others

are CR'.

12. The compound of claim 1, wherein said compound is of Formula (6):

HZ 83

1
W;\}XZ
o XA, #
X4 \XQ
| TR
N
# (6)

I X% X? and X* is selected from N and CR3;
XS, X6, X" and X% is N and the others are CH,;
is selected from N and CH:

wherei

one
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Z is selected from phenyl, pyrazinyl, pyridinyl, pyridaziny! and piperazinyl; wherein
each phenyl, pyrazinyl, pyridinyl, pyridazinyl or piperazinyl of Z is optionally substituted with
an R® group;

R, R?and R? are hydrogen;

mis 1;

15.

benzothiazol-2-yl)-2-[4-(pyridin-4-yl)phenyHacetamide; N-(6-methoxy-1,3-benzothiazol-2-yl)-
2-[6-(morpholin-4-yl)pyridin-3-yl]acetarpide; N-(6-methoxy-1,3-benzothiazol-2-yl)-2-[4-
(quinolin-4-yl)phenyl]acetamide; N-(§¢methoxy- [,3-benzothiazol-2-yl)-2-[4-(2-methylpyridin-
4-yl)phenyl]acetamide; N-(6-methoky-1,3-benzothiazol-2-y1)-2-[6-(quinolin-4-y1)pyridin-3-
yl]acetamide; N-(6-methanesulfényl-1,3-benzothiazol-2-y1)-2-[4-(pyridin-4-
yl)phenyl]acetamide; N-(6-flioro-1,3-benzothiazol-2-yl)-2-[4-(pyridin-4-yl)phenyl]acetamide;
N-(1,3-benzothiazol-2-yl1)}*2-[4-(pyridin-4-yl)phenyl]acetamide; N-(6-methoxy-1,3-
benzothiazol-2-yl)-2-

2-yl)-2-[3-methyl-4¢

-(pyridin-4-yl)pyridin-3-yl]acetamide; N-(6-methoxy-1,3-benzothiazol-
(2-methylpyridin-4-yl)phenyl]acetamide; N-(6-methoxy-1,3-benzothiazol-
2-y1)-2-[6-(2-methylpyridin-4-yl)pyridin-3-ylJacetamide; N-(6-methoxy-1,3-benzothiazol-2-yl)-
2-[4-(2-met
yl)phenyl]acetamide; N-[4-(pyridin-4-yl)-1,3-thiazoi-2-yl]-2-[4-(pyridin-4-

pyrimidin-4-yl)phenyl]acetamide; N-[4-(pyridin-2-yl)-1,3-thiazol-2-yl]-2-[4-
(pyridin-
yDphegyljacetamide; N-(6-methoxy-1,3-benzothiazol-2-yl)-2-[2-methyl-4-(2-methylpyridin-4-
yDphenyl]acetamide; 2-[6-(2-methylpyridin-4-yl)pyridin-3-yl]-N-(4-phenyl-1,3-thiazol-2-
)acetamide; N-(isoquinolin-3-yl)-2-[4-(pyridin-4-yl)phenyl]acetamide; N-(6-fluoro-1,3-
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benzothiazol-2-yl)-2-[6-(2-methylpyridin-4-yl)pyridin-3-yl]acetamide; 2-[4-(pyridin-4-
yl)phenyl]-N-(quinolin-2-yl)acetamide; N-(6-methoxy-1,3-benzothiazol-2-y1)-2-[5-(2-
methylpyridin-4-yDpyrimidin-2-yl]acetamide; N-(6-methoxy-1,3-benzothiazol-2-y1)-2-[342-
1]-N-(4-
phenyl-1,3-thiazol-2-yl)acetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-(4-phenyt-1,3-thiazol-

methylpyridin-4-yl)pyridin-2-yl]acetamide; 2-[3-methyl-4-(2-methylpyridin-4-yl)phe

2-ylacetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-(5-phenylpyridin-2-yl)acgtamide; 2-[4-
(2-methylpyridin-4-yl)phenyl]-N-(4-phenylpyridin-2-yl)acetamide; 2-[4-(2-methylpyridin-4-
yl)phenyl}-N-[6-(trifluoromethoxy)-1,3-benzothiazol-2-yllacetamide; 2-[44(2-methylpyridin-4-
yl)phenyl]-N-(5-phenyl- 1,3-thiazol-2-yl)acetamide; N-(6-methoxy-1,3;benzothiazol-2-yl)-2-[4-
(2-methoxypyridin-4-yl)phenyl]acetamide; 2-[4-(2-ethylpyridin-4-y}jphenyl]-N-(6-methoxy-1,3-
benzothiazol-2-yl)acetamide; 2-[2-methyl-4-(2-methylpyridin-4-yl)phenyl]-N-(4-phenyl-1,3-
yl]-2-[4-(2-methylpyridin-4-
yl)phenyl]acetamide; N-[4-(4-fluorophenyl)-1,3-thiazol-2-yl]-2-[4-(2-methylpyridin-4-
yl)phenyl]acetamide; N-[4-(3,4-difluorophenyl)-1,3-thigzol-2-yl]-2-[4-(2-methylpyridin-4-

thiazol-2-yl)acetamide; N-[4-(4-methoxyphenyl)-1,3-thiazol-

yl)phenyl]acetamide; 2-[4-(2-methylpyridin-4-yl)phefiyl]-N-(6-phenylpyridin-3-yl)acetamide;
N-(5-phenylpyridin-2-yl)-2-[4-(pyridazin-4-yl)phe¢hyl]Jacetamide; N-{5-(4-
methylphenyl)pyridin-2-yl]-2-[4-(2-methylpyriin-4-yl)phenyljacetamide; N-[5-(3-
methoxyphenyl)pyridin-2-yl]-2-[4-(2-methylpyridin-4-yl)phenyl]acetamide; N-[5-(2-
methoxyphenyl)pyridin-2-yl]-2-[4-(2-mgthylpyridin-4-yl)phenyl]acetamide; N-[5-(4-
methoxyphenyl)pyridin-2-yl]-2-[4-(24Anethylpyridin-4-yl)phenyl]acetamide; 2-[4-(2-
methylpyridin-4-yl)phenyl]-N-(5-phenylpyrazin-2-yl)acetamide; 2-[4-(2-methylpyridin-4-
yl)phenyl]-N-[5-(pyridin-2-yl)pgyridin-2-yl]acetamide; 2-[4-(2-methylpyridin-4-yl)-3-
(trifluoromethyl)phenyl]-N{4-phenyl-1,3-thiazol-2-yl)acetamide; N-[5-(3-
methylphenyl)pyridin-2.41]-2-[4-(2-methylpyridin-4-yl)phenyl]acetamide; 2-[4-(2-

methylpyridin-4-yl)-3(rifluoromethyl)phenyl]-N-(5-phenylpyridin-2-yl)acetamide; 2-[4-(2-

phenylpyriddzin-3-yl)acetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-(4-
phenylphénylacetamide; 2-[6-(2-methylpyridin-4-yl)pyridin-3-yl]-N-(5-phenylpyridin-2-
yl)acgfamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-(2-phenylpyrimidin-5-yl)acetamide; 2-[4-
(LH-imidazol-1-yDphenyl]-N-(5-phenylpyridin-2-yl)acetamide; N-(6-phenylpyridin-3-yl)-2-[4-
(pyridazin-4-yl)phenyl]acetamide; N-[5-(4-fluorophenyl)pyridin-2-yl]-2-[4-(2-methylpyridin-4-
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yl)phenyljacetamide; N-[5-(3-fluorophenyl)pyridin-2-yl]-2-[4-(2-methylpyridin-4-
ylphenyl]acetamide; N-[5-(4-ethylpiperazin-1-yl)pyridin-2-yl]-2-[4-(2-methylpyridin-4-
yDphenyl]acetamide; N-{5-[(2R,6S)-2,6-dimethylmorpholin-4-yl]pyridin-2-yl1}-2-[4-(2;
methylpyridin-4-yl)phenyl]acetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-[4-(pyridin-3-
yl)phenyl]acetamide; N-(6-fluoro-1,3-benzothiazol-2-yl)-2-[4-(pyridazin-4-yl)pheriyljacetamide;
2-[4-(2-methylpyridin-4-yl)phenyl]-N-(5-phenylpyrimidin-2-yl)acetamide; N-(-methoxy-1,3-
benzothiazol-2-yl)-N-methyl-2-[4-(pyridin-4-yl)phenyl]acetamide; 2-[4-(pyridazin-4-yl)phenyl]-
N-[4-(pyridin-3-yl)phenyl]acetamide; N-(6-phenylpyridazin-3-yl)-2-[4-
yl)phenyl]acetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-[5-(1H-pyrazol-4-yl)pyridin-2-
yl]acetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-[5-(pyrazin-241)pyridin-2-yllacetamide; 2-
[4-(2-methylpyridin-4-yl)phenyl]-N-[5-(pyrimidin-5-yl)pyridin2-yl]acetamide; 2-[4-(2-
methylpyridin-4-yl)phenyl]-N-[4-(pyridazin-4-yl)phenyl]acetamide; 2-[4-(2-methylpyridin-4-
yl)phenyl]-N-[5-(1,2,3,6-tetrahydropyridin-4-yl)pyridin-2¢yl]acetamide; 2-[4-(2-methylpyridin-
4-yDphenyl]-N-[5-(pyridazin-3-yl)pyridin-2-yl]acetanyde; 2-[5-methyl-6-(2-methylpyridin-4-
yDpyridin-3-yl]-N-(6-phenylpyridin-3-yl)acetamidg) 2-[4-(2-methylpyridin-4-yl)phenyl]-N-[5-
(pyridazin-4-yl)pyridin-2-yl]acetamide; 2-[4-(2-ethylpyridin-4-yl)phenyl]-N-[6-(morpholin-4-
yDpyridin-3-yl]acetamide; N-[5-(3-fluorophenyl)pyridin-2-yl]-2-[5-methyl-6-(pyridazin-4-
yhpyridin-3-yl]acetamide; 2-[3-methyl-4-£2-methylpyridin-4-yl)phenyl}-N-[5-(pyridin-2-
yhpyridin-2-yl]acetamide; 2-[3-methy}44-(pyridazin-4-yl)phenyl]-N-[5-(pyridin-2-yl)pyridin-2-
yl]acetamide; 2-[6-(2-methylpyridip#4-yl)pyridin-3-yl}-N-[5-(pyridazin-3-yl)pyridin-2-
yllacetamide; N-[5-(pyridazin-3;41)pyridin-2-yl]-2-[6-(pyridazin-4-y[)pyridin-3-yl]acetamide; 2-
[4-(2-methylpyridin-4-yl}-3-(#fifluoromethyl)phenyl]-N-[5-(pyrazin-2-yl)pyridin-2-
yl]acetamide; N-[5-(3-flugfophenyl)pyridin-2-yl]-2-[5-methyl-6-(2-methylpyridin-4-ypyridin-
3-ylJacetamide; N-[5-(}fluorophenyl)pyridin-2-yl]-2-[4-(2-methylpyridin-4-yl)-3-
(trifluoromethyl)phefiyl]acetamide; 2-[4-(2-methylpyridin-4-yl)phenyl]-N-[5-(pyridazin-4-

yhpyridin-2-yl]agetamide; N-[5-(3-fluorophenyl)pyridin-2-yl]-2-[6-(2-methylpyridin-4-

yllagétamide; 2-[5-methyl-6-(pyridazin-4-yl)pyridin-3-yI]-N-(6-phenylpyridin-3-yl)acetamide;
2A6-(2-methylpyridin-4-yl)pyridin-3-yl]-N-(6-phenylpyridin-3- ylacetamide; N-(6-
phenylpyridin-3-yl)-2-[6-(pyridazin-4-yl)pyridin-3-yl]acetamide; N-[6-(1-acetyl-1,2,3,6-
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tetrahydropyridin-4-yl)pyridin-3-yl]-2-[4-(2-methylpyridin-4-yl)phenyl]acetamide; methyl 4-
{2-[4-(2-methylpyridin-4-yl)phenyl]acetamido } pyridin-2-yl)-1,2,3,6-tetrahydropyridine- 1-
carboxylate; N-[6-(1-methanesulfonyl-1,2,3,6-tetrahydropyridin-4-yl)pyridin-3-yl]-2-[4(2-

methylpyridin-4-yl)phenyl]acetamide; N-[6-(1-methylpiperidin-4-yl)pyridin-3-yl]-2-}4-(2-

methylpyridin-4-yl)phenyl]acetamide; 2-[5-methyl-6-(pyridazin-4-yl)pyridin-3-yl¥N-[5-
(pyridin-2-yl)pyridin-2-yl]lacetamide; 2-[6-(pyridazin-4-yl)pyridin-3-yl]-N-[5-(pyridin-2-
yDpyridin-2-yl]acetamide; 2-[6-(2-methylpyridin-4-yl)pyridin-3-ylj-N-(5-phenylpyrimidin-2-
yl)acetamide; N-[5-(3-fluorophenyl)pyrimidin-2-yl]-2-[6-(pyridazin-4-yDPpyridin-3-
tpyridin-2-y1)-1,2,3.6-
tetrahydropyridine-1-carboxylate; propan-2-yl 4-(5-{2-[4-(2-methylpyridin-4-

ylJacetamide; ethyl 4-(5-{2-[4-(2-methylpyridin-4-yl)phenyl]acetami

yl)phenyl]acetamido } pyridin-2-yl)-1,2,3,6-tetrahydropyridine- | /carboxylate; 1-
methylcyclopropyl 4-(5-{2-[4-(2-methylpyridin-4-yl)phenylJacetamido) pyridin-2-y1)-1,2,3,6-
tetrahydropyridine-1-carboxylate; 2-[4-(2-methylpyridin-#-yl)phenyl]-N-[6-(1,2,3,6-
tetrahydropyridin-4-yl)pyridin-3-yl]acetamide; N-[6-(3*fluorophenyl}pyridin-3-yl]-2-[5-methyl-
6-(2-methylpyridin-4-yl)pyridin-3-yl]acetamide; NA6-(3-fluorophenyl)pyridin-3-yl1]-2-[5-
methyl-6-(pyridazin-4-yl)pyridin-3-yl]acetamidg, N-[6-(3-fluorophenyl)pyridin-3-yl]-2-[4-(2-
methylpyridin-4-yl)-3-(trifluoromethyl)phenyl]acetamide; N-[6-(3-fluorophenyl)pyridin-3-yl]-2-
[4-(pyridazin-4-yl)-3-(trifluvoromethyl)phedyl]acetamide; N-[6-(1-methyl-1,2.3.6-
tetrahydropyridin-4-yl)pyridin-3-y1]-2-f4-(2-methylpyridin-4-yl)phenyl]acetamide; N-[6-(1-
ethyl-1,2,3,6-tetrahydropyridin-4-ylypyridin-3-yl]-2-[4-(2-methylpyridin-4-yl)phenyl]acetamide;
N-[6-(3-flucrophenyl)pyridin-3-y1}-2-[6-(2-methylpyridin-4-yl)pyridin-3-yl]acetamide; N-(6-
phenylpyridazin-3-y1)-2-[6-(
yl)pyridin-3-y1]-N-(6-phe
y1)-2-(3-cyano-4-(2-methylpyridin-4-yl)phenyl)acetamide; N-(2,3-bipyridin-6'-y1)-2-(4-

ridazin-4-yl)pyridin-3-yljacetamide; 2-[6-(2-methylpyridin-4-
Ipyridazin-3-yljacetamide; N-(5-(4-acetylpiperazin-1-yl)pyridin-2-

(pyridazin-4-yl)-3-(triflucromethyl)phenyl)acetarnide; N-(5-(pyridazin-3-yl)pyridin-2-yl)-2-(4-
(pyridazin-4-yl)pHenyl)acetamide; N-(5-(3-fluorophenyl)pyridin-2-y1)-2-(6-(pyridazin-4-
yl)pyridin-3-yHacetamide; N-(6-(3-fluorophenyl)pyridin-3-yl)-2-(6-(pyridazin-4-yl)pyridin-3-
yl)acetamigde; N-(6-(1-(2-amino-2-oxoethyl)-1,2,3,6-tetrahydropyridin-4-yl)pyridin-3-y1)-2-(4-
Ipyridin-4-yl)phenyl)acetamide; N-(6-(3-fluorophenyl)pyridin-3-yl)-2-(4-(pyridazin-4-
yDphényl)acetamide; N-(5-(pyrazin-2-yl)pyridin-2-yl)-2-(4-(pyridazin-4-yl)-3-
(trifluoromethyl)phenyl)acetamide; tert-butyl 4-(5-(2-(4-(2-methylpyridin-4-
yl)phenyl)acetamido)pyridin-2-yl)piperazine- 1 -carboxylate; N-(5-(3-fluorophenyl)pyridin-2-yl)-
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2-(4-(pyridazin-4-yhphenyljacetamide; N-(2,3-bipyridin-6'-yl)-2-(4-(2-methylpyridin-4-yl)-3-
(trifluoromethyl)phenyl)acetamide; N-(5-(pyridazin-3-yl)pyridin-2-yl)-2-(4-(pyridazin-4-yl¥3-
(trifluoromethyl)phenyl)acetamide; N-(2-(3-fluorophenyl)pyrimidin-5-yl)-2-(4-(2-
methylpyridin-4-yl)phenyl)acetamide; N-(2,3"-bipyridin-6'-y1)-2-(2',3-dimethyl-2,4'-bipyridin-5-
yDacetamide; tert-butyl 4-(6-(2-(4-(2-methylpyridin-4-yl)phenyl)acetamido)pyridip-3-
yl)piperazine- 1-carboxylate; N-(2,3"-bipyridin-6'-yl)-2-(2'-methyl-2.4"-bipyridin/5-yl)acetamide;
N-(6-(1-acetylpiperidin-4-yl)pyridin-3-yl)-2-(4-(2-methylpyridin-4-yl)phenylacetamide; 2-(2'-
methyl-2,4"-bipyridin-5-yl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; NAS-(pyrazin-2-
ylpyridin-2-yl)-2-(6-(pyridazin-4-yl)pyridin-3-yl)acetamide; 2-(5-met}fyl-6-(pyridazin-4-
yl)pyridin-3-yl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; N-(5-(44acetylpiperazin-1-
yl)pyridin-2-yl})-2-(4-(2-methylpyridin-4-yl)phenyl)acetamide;
methylpyridin-4-yl)phenyl)acetamido)pyridin-3-yl)piperazine/l-carboxylate; 2-(3-methyl-4-
(pyridazin-4-yl)phenyl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)agétamide; 2-(3-methyl-4-(pyridazin-4-
ylphenyl)-N-(5-(pyridazin-4-yl)pyridin-2-yl)acetamidey2-(2',3-dimethyl-2,4'-bipyridin-35-yl)-N-
(5-(pyridazin-4-yl)pyridin-2-yl)acetamide; 2-(2',3-dishethyl-2,4"-bipyridin-5-yl)-N-(6-(pyridazin-
4-yl)pyridin-3-yl)acetamide; 2-(3-methyl-4-(pyrigazin-4-yl)phenyl)-N-(5-(pyridazin-3-
yl)pyridin-2-yl)acetamide; tert-butyl 4-(6-(2-(4(2-methylpyridin-4-

-1-carboxylate; 2-(3-methyl-4-(pyridazin-4-
yl)phenyl)-N-(6-(pyridazin-4-yl)pyridin/3-yl)acetamide; 2-(6-(4-acetylpiperazin-1-yl)pyridin-3-
yl)-N-(5-(3-flucrophenyl)pyridin-2-y¥Yacetamide; 2-(4-(2-methylpyridin-4-yl)phenyl)-N-(5-(3-
oxopiperazin-1-yl)pyridin-2-yl)acgtamide; 4-(6-(2-(4-(2-methylpyridin-4-
yl)phenyl)acetamido)pyridin-3/y])piperazine-1-carboxamide; N-(5-(4-methyl-1H-imidazol-1-
ylpyridin-2-yl)-2-(4-(2-meghylpyridin-4-yl)phenyl)acetamide; 2-(4-(4-methyl-1H-imidazol- -
2-yl)pyridin-2-yl)acetamide; 2-(2',3-dimethyl-2,4"-bipyridin-5-yl)-N-
(5-(pyridazin-3-yl)pypldin-2-yl)acetamide; 2-(5-methyl-6-(pyridazin-4-yl)pyridin-3-y1)-N-(5-
(pyridazin-3-yl)pypidin-2-yl)acetamide; 2-(5-methyl-6-(pyridazin-4-yl)pyridin-3-y1)-N-(5-
(pyridazin-4-yDpyridin-2-yl)acetamide; N-(5-{(4-acetylpiperazin-1-yi)pyridin-2-yl)-2-(2',3-
dimethyl-2,4"~bipyridin-5-yl}acetamide; N-(5-((3S,5R)-4-acetyl-3,5-dimethylpiperazin-1-
yDpyridip-2-yl)-2-(4-(2-methylpyridin-4-yl)phenyl)acetamide; N-(4-(1-acetylpiperidin-4-
ylyphedyl)-2-(4-(2-methylpyridin-4-yl)phenyl)acetamide; N-(6-(4-(2-hydroxyethyl)piperazin-1-
yl)gyridin-3-yl)-2-(4- (2-methylpyridin-4-yl)phenyl)acetamide; N-(6-(3-fluorophenyl)pyridin-3-
1)-2-(5-methyl-6-(pyridazin-4-yl)pyridin-3-yl)acetamide; 2-(2',3-dimethyl-2,4'-bipyridin-5-yl)-
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N-(4-(pyrazin-2-yl)phenyl)acetamide; 2-(2',3-dimethyl-2,4'-bipyridin-5-yl)-N-(4-(pyridazin-3-
yl)phenyl)acetamide; 2-(2-(2',3-dimethyl-2,4'-bipyridin-5-yl}acetamido)-5-(pyrazin-2-
yl)pyridine 1-oxide; 2',3-dimethyl-5-(2-0x0-2-(5-(pyrazin-2-yl)pyridin-2-ylamino)ethyl)-2/4'-
bipyridine 1'-oxide; 2-(2',3-dimethyl-2.4'-bipyridin-5-y1)-N-(6-(pyrazin-2-yl)pyridin-3-
yl)acetamide; N-(5-(4-isobutyrylpiperazin-1-yl)pyridin-2-yl)-2-(4-(2-methylpyridin4-
yDphenyl)acetamide; N-(5-(4-acetylpiperazin-1-y)pyridin-2-yI)-2-(3-methyl-4-(
methylpyridin-4-yl)phenyl)acetamide; N-(6-(4-acetylpiperazin-1-yl)pyridin-3-¥1)-2-(2',3-
dimethyl-2,4"-bipyridin-5-yl)acetamide; (R)-N-(6-(4-acetyl-3-methylpiperazin-1-yl)pyridin-3-
y1)-2-(4-(2-methylpyridin-4-yl)phenyl)acetamide; (S)-N-(6-(4-acetyl-3-mé€thylpiperazin-1-
yl)pyx‘idin—3-y1)—2—(4—(2—methylpyridin—4—yl)phenyi)acetamide; (S)-N-(6-(4-acetyl-3-
methylpiperazin-1-yDpyridin-3-yl)-2-(2',3-dimethyl-2,4'-bipyridin-Z-yl)acetamide; (R)-N-(6-(4-
acetyl-3-methylpiperazin- 1-yl)pyridin-3-yl)-2-(2',3-dimethyl-2,4~bipyridin-5-yl}acetamide; N-
(5-((3S,5R)-4-acetyl-3,5-dimethylpiperazin-1-yl)pyridin-2-y)-2-(2',3-dimethyl-2,4'-bipyridin-5-
yl)acetamide; methyl 4-(6-(2-(2',3-dimethyl-2,4'-bipyridi 5-yl)acetamido)pyridin-3-
yl)piperazine-1-carboxylate; methyl 4-(6-(2-(3-methylA-(2-methylpyridin-4-
ylhphenyl)acetamido)pyridin-3-yDpiperazine-1-carpoxylate; N-(5-(4-acetylpiperazin-1-
yl)pyridin-2-yl)-2-(3-fluoro-4-(2-methylpyridinA4-yl)phenyl)acetamide; N-(5-(4-acetylpiperazin-
1-yDpyridin-2-y1)-2-(2'-methyl-2,4"-bipyridig¢ 5-yl)acetamide; N-(3-(4-acetylpiperazin-1-
yDpyridin-2-yl)-2-(3-chloro-4-(2-methyipgridin-4-yl)phenyl)acetamide; ethyl 4-(6-(2-(2',3-
dimethyl-2,4"-bipyridin-5-yl)acetamidg)pyridin-3-yl)piperazine-1-carboxylate; N-(5-(4-
acetylpiperazin-1-yl)pyridin-2-yl)-2-(4-(2-methylpyridin-4-yl)-3-

(trifluoromethyl)phenyl)acetamjde; 2-(3-cyano-4-(2-methylpyridin-4-yl)phenyl)-N-(6-

methoxy-4-(2-methylpyridin-4-yl)phenyl)acetamide; N-(5-(4-acetylpiperazin- 1-yIpyridin-2-yl)-
160
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2-(3-chloro-2"-methyl-2,4'-bipyridin-5-yl)acetamide; (S)-N-(5-(4-acetyl-3-methylpiperazin-1-
yDpyridin-2-yl)-2-(3-cyano-4-(2-methylpyridin-4-yl)phenyl)acetamide; (R)-N-(5-(4-acety)3-
methylpiperazin-1-yl)pyridin-2-yl)-2-(2',3-dimethyl-2,4'-bipyridin-5-yl)acetamide; isopfopyl 4-
(6-(2-(2',3-dimethyl-2,4"-bipyridin-5-yl)acetamido)pyridin-3-yl)piperazine- 1 -carboxylate; N-(5-
(4-acetylpiperazin-1-yl)pyridin-2-yl)-2-(3-cyano-2'-methyl-2,4'-bipyridin-5-yl)acetamide; N-(5-
(4-acetylpiperazin-1-yl)pyridin-2-yl)-2-(2"-methyl-3-(trifluoromethyl)-2,4'- bipgridin-5-
ylacetamide; N-(5-(4-acetylpiperazin- 1-yl)pyridin-2-yl)-2-(3-fluoro-2'-methyl-2,4-bipyridin-5-
ylacetamide; N-(5-(4-acetylpiperazin- 1-yl)pyridin-2-yl)-2-(2-fluoro-5-pethyl-4-(2-
methylpyridin-4-yl)phenylacetamide; N-(5-(4-acetylpiperazin-1-yl)pyridin-2-y1)-2-(4-(2-
methylpyrimidin-4-yl)-3-(trifluoromethyl)phenyl)acetamide; N-(54(4-acetylpiperazin-1-
yDpyridin-2-y1)-2-(2-fluoro-3-methyl-2,4"-bipyridin-5-yl)acetaide; N-(5-(4-acetylpiperazin-1-
yDpyridin-2-y1)-2-(2',3-difluoro-2,4'-bipyridin-5-yl)acetamide; N-(5-(4-acetylpiperazin-1-
yDpyridin-2-yl)-2-(4-(2-methylpyrimidin-4-yl)phenyl)agétamide; N-(5-(4-acetylpiperazin-1-
yDpyridin-2-yl)-2-(4-(5-fluoropyrimidin-4-yl)phenyl Jdcetamide; N-(5-(4-acetylpiperazin-1-
yDpyridin-2-yl)-2-(2"-methyl-3-(methylsulfonyl)-2/4'"-bipyridin-3-yl)acetamide; N-(5-(4-
acetylpiperazin-1-yl)pyridin-2-yl}-2-(4-(6-methyglpyrimidin-4-yl)phenyl)acetamide; 2-(2'-fluoro-
3-methyl-2,4"-bipyridin-5-yl)-N-(5-(pyrazin,Z-yl)pyridin-2-yl)acetamide; 2-(4-(2-fluoropyridin-
4-ylyphenyl)-N-(5-(pyrazin-2-yl)pyridin-#yl)acetamide; N-(5-(4-acetylpiperazin-1-yl)pyridin-2-
yi)-2-(4-(2-(difluoromethyl)pyridin-4-#l)phenyl)acetamide; N-(6-(4-acetylpiperazin-1-
yDpyridin-3-yl)-2-(4-(2-(difluoromgthyl)pyridin-4-yl)phenylacetamide; 2-(4-(2-
(difluoromethyl)pyridin-4-ylyphghyl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; N-(5-(4-
acetylpiperazin-1-yl)pyridin-2-yl)-2-(4-(5-fluoropyrimidin-4-yl)-3-methylphenyl)acetamide; 2-
(2',3-difluoro-2,4"-bipyridjn-5-yl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; 2-(3-cyano-4-(2-
fluoropyridin-4-yl)phepyl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; N-(5-(4-acetylpiperazin-
1-yDpyridin-2-yl)-2A3-fluoro-4-(2-fluoropyridin-4-yl)phenyl)acetamide; 2-(2'-fluoro-2,4'-
bipyridin-3-yI)-N¥4(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; N-(5-(4-acetylpiperazin-1-
yDpyridin-2-y¥)-2-(2'-fluoro-2,4'-bipyridin-5-yl)acetamide; 2-(2',3-difluoro-2,4"-bipyridin-5-yl)-
N-(5-(pyridazin-3-yl)pyridin-2-yl)acetamide; N-(5-(4-acetylpiperazin-1-yl)pyridin-2-yl)-2-(3-
cyano-44(2-fluoropyridin-4-yl)phenyl)acetamide; 2-(3-fluoro-4-(2-fluoropyridin-4-yl)phenyl)-N-
(5-(pyrazin-2-yl)pyridin-2-yl)acetamide; 2-(3-fluoro-4-(2-fluoropyridin-4-yl)phenyl)-N-(5-
(pyridazin-3-yDpyridin-2-yl)acetamide; 2-(3-cyano-4-(2-fluoropyridin-4-yl)phenyl)-N-(5-
(pyridazin-3-yl)pyridin-2-yl)acetamide; 2-(4-(2-fluoropyridin-4-yl)phenyl)-N-(5-(pyridazin-3-
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yl)pyridin-2-yl)acetamide; and 2-(2'-fluoro-3-methyl-2,4'-bipyridin-5-y1)-N-(5-(pyridazin-3-
yl)pyridin-2-yl)acetamide, or a physiogically acceptable salt thereof.

The compound of claim 1 selected from:

0,0° Hg =0

o
£
S
F = N
Ny | 5
H
17. A compound selected fropi: N-(6-methoxybenzo[d]thiazol-2-yl)-2-(3-(pyridin-4-

yl)phenyl)acetamide; N-(6-phenylpyridin-3-yl)-2-(3-(pyridin-4-yl)phenyl)acetamide; 2-(3-(2-
methylpyridin-4-yl)phenyl)-N-(6-phenylpyridin-3-yljacetamide; N-(6-phenylpyridin-3-y1)-2-(3-
(pyridazin-4-yl)phenyl)acetamide; 2-(3-(2-methoxypyridin-4-yl)phenyl)-N-(6-phenylpyridin-3-
yl)acetamide; N-(5-(4-acetylpi
yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-(4-(pyridazin-3-
yl)phenyl)acetamide;
2-(3-(2-methylpyrj

2,4-bipyridin-6#yl)-N-(6-phenylpyridin-3-yl)acetamide; 2-(2'-methyl-2,4'-bipyridin-4-yl)-N-(6-

-(3-(2-methylpyridin-4-yl)phenyl)-N-(4-(pyrazin-2-yl)phenyl)acetamide;
in-4-yl)phenyl)-N-(6-(pyrazin-2- yl)pyridin-3-yl)acetamide; 2-(2'-methyl-

phenylpyridifi-3-yl)acetamide; 2-(4-cyano-3-(2-methylpyridin-4-yl)phenyl)-N-(6-phenylpyridin-
3-yDacetgmide; N-(5-(4-acetylpiperazin-1-yl)pyridin-2-yl)-2-(4-cyano-3-(2-methylpyridin-4-
yl)pheAyl)acetamide; 2-(2-methyl-2,4"-bipyridin-4-yl)-N-(5-(pyrazin-2-yl)pyridin-2-

yl)dcetamide; N-(5-(4-acetylpiperazin-1-yl)pyridin-2-y1)-2-(2'-methyl-2,4'-bipyridin-4-



WO 2010/101849 PCT/US2010/025813

yl)acetamide; and N-(5-(4-acetylpiperazin-1-yl)pyridin-2-yl)-2-(2-cyano-2"-methyl-3,4'-

bipyridin-5-yl)acetamide, or a pharmaceutically acceptable salt thereof.

composition thereof.

20, A method for inhibiting a Porcupine gene in a cell, comprising contacting the cell

with an effective amount of a compound of any one of claims 1-17, or a pharmaceutical

composition thereof.

21. A method for treating a Wnt-mediated disgrder in a mammal suffering therefrom,
comprising administering to the mammal a therapeutigally effective amount of a compound of
any one of claims 1-17, or a pharmaceutical compgSition thereof, and optionally in combination

with a second therapeutic agent.

22. The method of claim 21, wherein said disorder is keloids, fibrosis, proteinuria,

kidney graft rejection, osteoarthritis, Parkinson’s disease, cystoid macular edema, retinopathy,
macular degeneration or a cell projterative disorder associated with aberrant Wnt signaling

activity.

of claim 22, wherein said disorder is keloids, fibrosis, proteinuria or

a cell proliferative disgrder.

24,

fibrosis, idi

e method of claim 22, wherein said disorder is fibrosis selected from skin

athic pulmonary fibrosis, renal interstitial fibrosis and liver fibrosis.

25, The method of claim 22, wherein said disorder is a cell proliferative disorder
selgcted from the group colorectal cancer, breast cancer, head and neck squamous cell

arcinoma, esophageal squamous cell carcinoma, non-small cell lung cancer, gastric cancer,
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pancreatic cancer, leukemia, lymphoma, neuroblastoma, retinoblastoma, sarcoma, osteosarcom
chondosarcoma, Ewing’s sarcoma, rhabdomysarcoma, brain tumor, Wilm’s tumeor, basal cel

carcinoma, melanoma, head and neck cancer, cervical cancer and prostate cancer.

26.  The method of claim 22, wherein said disorder is retinopathy selecte
diabetic retinopathy and retinopathy of prematurity.

I3
-

27.  The use of a compound of any one of claims 1-17, ora pha1me{ceutical
S

composition thereof, for inhibiting Wnt signaling. /’

28.  The use of a compound of any one of claims 1-17, op/a pharmaceutical

composition thereof, for the manufacture of a medicament for treating a Wnt-mediated disorder.
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Claims

1. A compound having Formula (6):

1 .
R RE_Re

X§ 1
XN NWX\\\XZ

’]_ | E
=X7 o x3. 7 N
z X8 X |

or a physiologically acceptable salt thereof, wherein:

wherein Xl, XZ, X3 and X* is selected from N and CR’
one of X°, X%, X’ and X® is N and the others are C
X’ is selected from N and CH;
Z is selected from phenyl, pyrazinyl, pyridiny}, pyridazinyl and piperazinyl; wherein

each phenyl, pyrazinyl, pyridinyl, pyridazinyl or pjperazinyl of Z is optionally substituted

with an R® group;

R', R? and R? are hydrogen;
mis1;

R* is selected from hydrogen, helo, diflucromethyl, trifluoromethyl and methyl;
R® is selected from hydrogen, halo and -C(O)R'?; wherein R'® is methyl; and

R is selected from hydrogen, halo, cyano, methy! and trifluoromethyl.
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210

221

222

223

224

F , or a physiologically acceptable salt thereof.
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The compound of claim 1, wherein said compound is

B

,ora phys.iologically acceptable salt thereof.

5. The compound of claim 1, wherein said compound is
| RS
P Sl
PN N
<
0 , or a physiologically acceptablg salt thereof,

, or a physiologically acceptable salt thereof.

173

AMENDED SHEET (ARTICLE 19)




WO 2010/101849 PCT/US2010/025813

9. A compound having Formula (5):

or a physiologically acceptable salt thereof, wherein:

wherein A' is piperazinyl substituted with —C(O)CHs, g

selected from:

H ot

Rm .
RS N,R-”
s 4 \
R,
(R4)p ’ Rg (R* (R4)p ;

ring E is pheny! or one of X', X2,/X and X* is N and the others are CR’;
one of X°, X%, X” and X% is N nd the others are CR';

Z is a 6-membered heterocytle or a 6-membered heteroaryl, each containing 1-2

nitrogen heteroatoms and each of which is optionally substituted with 1-2 R® groups;
R, R? and R? are H;
R*and R® are indepéndently hydrogen, cyano, C;_salkoxy, —S(0):R'®, -C(O)NR®R?, -

L-C(O)Rm, -L-C(O)OR/", Cy alkyl optionally substituted with halo, Cs.¢ alkenyl or Ca.¢

W ig"Cs.scycloalkyl;
and R are independently H, halo, cyano, Cy.galkoxy, -S(0):R'’, oran optionally

haloggnated C,.¢ alkyl;
R® and R’ are independently H, -L-W, or C; alkyl, Cz.¢ alkenyl or C».¢ alkynyl, each
f which may be optionally substituted with halo, amino, hydroxyl, alkoxy or cyano; or R®

and R? together with the atoms to which they are attached may form a ring;
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R js Cy.6 alkyl or -L-W; and

m, n and p are independently 0-2.

10.  The compound of claim 9, wherein A' is piperazinyl substituted with —

_g"N. S(O)o-2
C(O)CHs,

or selected from:

(R%m
RiN /
el A
R, | RE (R, and
and m is 0-1.

11. The compound of any one of claims 9-10, wherein said compound is selected

from:
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12. ormula (1) or (2):
RU R RS
E
O X{_ =
(1) Xt A% (2)

from the/group
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'E"C 'EC\M _K_J\ \N

G | (F&"*)n
AN \
N s 4 - —( \
_g&m 3 " "N é “eN
(R4)p H{.S (R4)D and

B is benzothiazolyl, quinolinyl or isoquinoliny], each of w
substituted with 1-3 R® groups;
X!, X%, X? and X* are independently CR or N;

ich is optionally

Y is phenyl, thiazolyl, pyridinyl, pyridazinyl, pyrighidinyl or pyrazinyl, each of which
is optionally substituted with 1-2 R® groups;

Z is aryl, Cy.s heterocycle, or 2 5-6 membered heteroaryl containing 1-2 heteroatoms
selected from N, O and S;

each Y and Z are optionally substitutedAvith 1-3 R® groups;

R' and R® are independently H or C,4 alkyl;

R?and R? are independently H, Ct alkyl or halo;

R*is halo, cyano, Cy.galkoxy, of a Cy.¢ alkyl optionally substituted with halo, alkoxy
OI amino;

R® is hydrogen, halo, C;.¢lkoxy, —S(0),R %, —<C(0)OR'®, —C(O)R'®, —C(O)NR'R,
Cisalkyl, Cogalkenyl or Cy ¢ glkynyl, each of which can be optionally substituted with halo,
amino, hydroxyl, alkoxy oryanos halo, CN, -L-W, NR°R®, -L-C(O)R"®, -L-C(O)OR'®, -L-
C(O)NR®R?, OR™; -L-S(0),R" or -L-S(0);NR’R?;

R’ is H, halo, @6 alkoxy, -L-S(O):R'°, Cy atkyl optionally substituted with halo,
amino, hydroxyl, aloxy or cyano; NR®R®, -L-C(O)R", -L-C(O)NR®R®, OR'% -L-S(O),R"®
or -L-$(0),NR*R":
JR? are independently H, -L-W, or Cy_s alkyl, Cs.¢ alkenyl or Cy ¢ alkynyl, each
of which mdy be optionally substituted with halo, amino, hydroxyl, alkoxy or cyano; or R®
and R gether with the atoms to which they are attached may form a ring;
0is H,-L-W, or C 14 alkyl, Cy.¢ alkenyl or Ca.6 alkynyl, each of which may be
opiionally substituted with halo, amino, hydroxyl, alkbxy Or Cyano;

L is a bond or (CR2);4 wherein R is H or Cy.galkyl;

W is Cs.;cycloalkyl, Cy.sheterocycle, aryl or heteroaryl;
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m is 0-4;
nis 0-3; and
pis 0-2.

i13.  The compound of claim 12, wherein Z is phenyl, pyridinyl, pyrid
pyrimidine, pyrazine, piperazinyl, piperidinyl, morpholinyl, pyrazole or 1,2,3,6
tetrahydropyridine, each of which is optionally substituted with 1-2 R® group£ and R® is as

defined in claim 1.

14.  The compound of claim 12, wherein A! and A* are independently

% N, S(O)o-2
morpholinyl, piperazinyl, quinolinyl, , of # heteroaryl selected from the

—N f‘:\
'3'( S N N 'gﬁN\,'-N
H“)m \ TR \(m),, | R

group:

RYy

wherein any heterocycle of A' and A? can be optionally substituted with ~C(O)CHa;

R* and n are as definedAn claim 1.

15. The éomp und of claim 12, wherein said compound is of Formula (3) or

Formula (4):
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1
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7 x4 Al

wherein R!, R% R3, X!, X2, %3, X%, A!, A2, Z and R® are

16. The compound of any one of claims 12-15, wherein ring E is phenyl, pyridyl

or pyrimidinyl, each of which optionally substituied wi

17. The compound of any one of claims ¥2-15, wherein R’ is H, halo, cyano, C|.

20. The compound/6f any one of claims 12-19, wherein said compound is

selected from:
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219 |

220

21 The compound of claim 12, wherein said compodnd is
N |
= o N F
N W
H

, or a physfologically acceptable salt thereof.

22. A compound selected from: N-(8-methoxybenzo[d]thiazol-2-yl)-2-(3-
(pyridin-4-yl)phenyl)acetamide; N-(6-phenylpyridin-3-yl)-2-(3-(pyridin-4-
yhphenyl)acetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-(6-phenylpyridin-3-
yhacetamide; N-(6-phenylpyridin-3-y}-2-(3-(pyridazin-4-yl)phenyl)acetamide; 2-(3-(2-
methoxypyridin-4-yl)phenyl)-N-(6,phenylpyridin-3-yl)acetamide; N-(5-(4-acetylpiperazin-
1-yDpyridin-2-yl)-2-(3-(2-methylpyridin-4-yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-
yDphenyl)-N-(4-(pyridazin-3/yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-
(4-(pyrazin-2-yl)phenyl)agetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-(6-(pyrazin-2-
ile; 2-(2'-methyl-2,4'-bipyridin-6-yl)-N-(6-phenylpyridin-3-

yDacetamide; 2-(2'-mhethyl-2,4'-bipyridin-4-yl)-N-(6-phenylpyridin-3-yDacetamide; 2-(4-

yD)pyridin-3-yl)aceta

acetylpjperazin-1-yl)pyridin-2-yl)-2-(2'-methyl-2,4'-bipyridin-4-yl)acetamide; N-(5-(4-
acetylpiperazin-1-yl)pyridin-2-yl)-2-(2-cyano-2'-methyl-3,4-bipyridin-5-yl)acetamide; 2-(2-
(#',3-dimethyl-2,4’-bipyridin-5-yl)acetamido)-5-(pyrazin-2-yl)pyridine 1-oxide; and 2',3-
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' dimethyl—5-(2-0xo-2—(5—(pyrazin—Z—yl)pyridin-2-ylamino)etl'1yl)-2,4'-bipyridine 1'-oxide; or

pharmaceutically acceptable salt thereof,

23. A pharmaceutical composition comprising a therapeutically effective/amount

of a compound of any one of claims 1-22 and a physiologically acceptable carrier,

24, A method for inhibiting Wnt signaling in a cell, comprising gontacting the
cell with an effective amount of a compound of any one of claims 1-22, gf a pharmaceutical

composition thereof.

25. A method for inhibiting a Porcupine gene in a celf, comprising contacting the
cell with an effective amount of a compound of any one of clagims 1-22, or a pharmaceutical

composition thereof.

26. A method for treating a Wnt-mediated/lisorder in a mammal suffering
therefrom, comprising administering to the msz | a therapeutically effective amount of a
compound of any one of claims 1-22, or a pharpiaceutical composition thereof, and

optionally in combination with a second therdpeutic agent.

27. The method of claim 26,/wherein said Wnt-mediated disorder is keloids,
fibrosis, proteinuria, kidney graft rejéction, osteoarthritis, Parkinson’s disease, cystoid
macular edema, retinopathy, macular degeneration or a cell proliferative disorder associated

with aberrant Wnt signaling acfivity.

The use of a compound of any one of claims 1-22, or a pharmaceutical

omposition thereof, for inhibiting Wnt signaling.
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30. The use of a compound of any one of claims 1-22, or a pharmaceutical
composition thereof, for the manufacture of a medicament for treating a Wnt-mediated

disorder.
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Claims

1. A compound having Formula (6):

1
$ R2 R3

X$ 1
X5/ YN\H)KH/EQ}XQ
3

or a physiologically acceptable salt thereof, wherein:

wherein Xl, Xz, X2 and X* is selected from N and CR’;

one of X°, X8 X" and X® is N and the others are CH;

X’ is selected from N and CH;

Z is selected from phenyl, pyrazinyl, pyridinyl, pyridazinyl and piperazinyl; wherein
each phenyl, pyrazinyl, pyridinyl, pyridazinyl or piperazinyl of Z is optionally substituted
with an R® group;

R', R? and R® are hydrogen;

mis 1;

R* is selected from hydrogen, halo, difluoromethyl, triftuoromethyl and methyl;

RS is selected from hydrogen, halo and -C(O)R'®; wherein R' is methyl; and

R’ is selected from hydrogen, halo, cyano, methyl and triﬂuordmethyl.

2. A compound or a physiologically acceptable salt thereof, wherein said

compound is:
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4, A compound or a physiologically acceptable salt thereof, wherein said compound is:
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5. A compound or a physiologically acceptable salt therof, wherein said compound is:

7. A compound or a physiologically acceptable salt thereof, wherein said compound is:
K/N\@ ! Ny 2,
\N N =
H .
8. A compound or a physiologically acceptable salt thereof, wherein said compound is:

ﬁw N
Nz Ay IN\ N
A, P

H .

159



9. A compound having Formula (3):

. R RFR
- XYN X\"é 2
PP
_ X7 z
Z XB’ X x4 Al
(5)
or a physiologically acceptable salt thereof, wherein:
_g'N S(O)-2
wherein A' is piperazinyl substituted with —C(O)CHj, —t or selected
from:
<:\\(R“)m :’\(R“)n \'_’\(R“ (R‘* .

¥

G é{\\

N’
(RY), s (RO and R%

ring E is phenyl or one of X', X%, X and X* is N and the others are CR’;

one of X°, X5, X7 and X® is N and the others are CR'’;

Z is a 6-membered heterocycle or a 6-membered heteroaryl, each containing 1-2
nitrogen heteroatoms and each of which is optionally substituted with 1-2 R® groups;

R', R? and R? are H;

R* and R are independently hydrogen, cyano, C1.¢alkoxy, —S(O)R", -C(O)NR*R’, -
L-C(O)R'®, -L-C(O)OR'?, C, s alky! optionally substituted with halo, C,.¢ alkenyl or Cag
alkynyl;

R’ is H or Cy. alkyl;

L is a bond or (CR2);.4 wherein R is H or C,¢ alkyl;

W is Cscycloalkyl;
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R’ and R" are independently H, halo, cyano, Cy.galkoxy, -S(O)R'°, or an optionally
halogenated C.¢ alkyl;

R® and R’ are independently H, -L-W, or C, ¢ alkyl, Cy.¢ alkenyl or C,.¢ alkynyl, each
of which may be optionally substituted with halo, amino, hydroxyl, alkoxy or cyano; or R®
and R together with the atoms to which they are attached may form a ring;

RY s Cigalkyl or -L-W; and

m, n and p are independently 0-2.

10.  The compound or salt thereof of claim 9, wherein A' is piperazinyl substituted

—¢°N 5(0)-2
with —C(O)CH3, % —/ or selected from:

= =N N=\ /ﬁ
_ - _ SN,
g\ﬂ é\ﬂ g<\\;’N 3\,\1\1(R4)n

(R (R Gy '
R® N,R5
N

R S T S
S NN \N N

\ ‘N \ 4 and (RYy,

(RY), 5 (R P

and m is 0-1.
11. A compound or a physiologically acceptable salt thereof, wherein said

compound is:

P ~
1 = lN\ =
/
N
H ;
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2. A compound having Formula (1) or (2):

R' Rz R? 1 R' 2R3 1
0 X|3 E/ 0 Xl3 E/
A X A2 )

or a physiologically acceptable salt thereof, wherein:
ring E is an optionally substituted aryl or heteroaryl,
A' and A? are independently a Cy.sheterocycle, quinolinyl, or a heteroaryl selected

from the group
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3@ . §CN\N ® _BL\ \’\N -~
0+ 3&*

(R4)p : RE (R4)P and R4)p ;

wherein any heterocycle of A" and A? can be optionally substituted with ~LC(O)R'%;

B is benzothiazolyl, quinolinyl or isoquinolinyl, each of which is optionally
substituted with 1-3 R® groups;

X!, X%, X* and X* are independently CR” or N;

Y is phenyl, thiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl,

Z is aryl, Cy.s heterocycle, or a 5-6 membered heteroaryl containing 1-2 heteroatoms
selected from N, O and S;

each of Y and Z is optionally substituted with 1-3 R® groups;

R' and R’ are independently H or Cy.¢ alkyl;

R’ and R’ are independently H, C,.salkyl or halo;

R*is hydrogen, halo, cyano, -C(O)CH3, C,.salkoxy, or a C; alkyl optionally
substituted with halo, alkoxy or amino;

Rfis hydrogen, halo, C,.¢alkoxy, C,. alkyl, Cp. alkenyl or Cy.¢ alkynyl, each of which
can be optionally substituted with halo, amino, hydroxyl, alkoxy or cyano; CN, -L-W,
NR*R’, -L-C(O)R"®, -L-C(O)OR'"?, -L-C(O)NR®R®, OR!?; -L-S(0),R'° or —L-S(0),NR°R’;

R’ is H, halo, C,¢alkoxy, C,alkyl optionally substituted with halo, amino, hydroxyl,
alkoxy or cyano; NR*R®, -L-C(O)R'®, -L-C(O)NR®R®, OR'% -L-S(0),R° or ~L-S(O),NR*R’;

R® and R® are independently H, -L-W, or Cy alkyl, Casg alkenyl or C,.¢ alkynyl, each
of which may be optionally substituted with halo, amino, hydroxyl, alkoxy or cyano; or R®

and R together with the atoms to which they are attached may form a ring;
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R'%is H, -L-W, or C¢ alkyl, Cy.¢ alkenyl or Cy.4 alkynyl, each of which may be
optionally substituted with halo, amino, hydroxyl, alkoxy or cyano;

L 1s a bond or {CR3)14 wherein R is H or C, ¢ alkyl;

W is Cizeycloalkyl, Cy_sheterocycle, aryl or heteroaryl;

m is 0-4;

n is 0-3; and

pis 0-2.

13.  The compound or physiologically acceptable salt thereof of claim 12, wherein

said compound is of Formula (3) or Formula (4):

R' r2 Re
1
SYN%/)%-)@
RS / o] lsE
N X“x4/ 42

(3)
$1 RZ R3 ;
\ J | £
N ) X3z
x4 Al
V4 (4)

and wherein R}, R%, R%, X!, X2, X3, X*, A', A%, Z and R® are as defined in claim 12.

14.  The compound or salt thereof of claim 12 or 13, wherein Z is phenyl,
pyridinyl, pyridazine, pyrimidine, pyrazine, piperazinyl, piperidinyl, morpholinyl, pyrazole or
1,2,3,6-tetrahydropyridine, each of which is optionally substituted with 1-2 R® groups and R®

is as defined in claim 12.
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15. The compound or salt thereof of claim 12, 13 or 14, wherein A' and A® are

_%‘N. S(O-2
independently morpholinyl, piperazinyl, quinolinyl, , or a heteroaryl

selected from the group:
- \/ N
§-<4\ R4) \

‘§<:\\ " "§C\

RS

SR s
: R{"' (R R

4
(R,
wherein any heterocycle of A' and A” can be optionally substituted with —C(O)CHj;

(R

R* and n are as defined in claim 1.

16.  The compound or salt thereof of any one of claims 12 to 15, wherein ring E is

phenyl, pyridyl or pyrimidinyl, each of which optionally substituted with R”.

17.  The compound or salt thereof of any one of claims 12 to 16, wherein R’ is H,

halo, cyano, C,_¢alkoxy, -S(O)leo, or an optionally halogenated C,.¢ alkyl.

18.  The compound or salt thereof of any one of claims 12 to 17, wherein R!, R?
and R? are H.

19.  The compound or salt thereof of any one of claims 12 to 18, wherein R* and R®

are independently selected from hydrogen, halo, methyl, trifluoromethyl and -C(O)CH,.

20. A compound or a physiologically acceptable salt thereof, wherein said

compound is:
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21. A compound or a physiologically acceptable salt thereof, wherein said compound is:
N -
I
0 N7 I F
N T
H

22. A compound or a physiologically acceptable salt thereof, wherein the
compound is: N-(G-methoxybenzo[d]thiazoI—Z-yl)-2-(3—(pyridin-4-yl)phenyl)acetamide; N-(6-
phenylpyridin-3-yl)-2-(3-(pyridin-4-yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-
yDphenyl)-N-(6-phenylpyridin-3-yl)acetamide; N-(6-phenylpyridin-3-y1)-2-(3-(pyridazin-4-
ylyphenyl)acetamide; 2-(3-(2-methoxypyridin-4-yl)phenyl)-N-(6-phenylpyridin-3-
yDacetamide; N-(5-(4-acetylpiperazin- 1-yl)pyridin-2-yl)-2-(3-(2-methylpyridin-4-
yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-(4-(pyridazin-3-
yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-(4-(pyrazin-2-
yl)phenyl)acetamide; 2-(3-(2-methylpyridin-4-yl)phenyl)-N-(6-(pyrazin-2-yl)pyridin-3-
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yl)acetamide; 2—(2‘-methyI-2,4‘-bipyridin—6-y1)~N-(6-pheny1pyridin—3-yl)acetamide; 2-(2'-
methyl-2,4"-bipyridin-4-y1)-N-(6-phenylpyridin-3-yl)acetamide: 2-(4-cyano-3-(2-
methylpyridin-4-yl)phenyl)-N-(6-phenylpyridin-3 -ylyacetamide; N~(5-(4-acetylpiperazin-1-
yl)pyridin-Z—yl)-2-(4-cyano-3-(2—methylpyridin-4-y1)phenyl)acetamide; 2-(2"-methyl-2,4'-
bipyridin-4-yl)-N-(5-(pyrazin-2-yl)pyridin-2-yl)acetamide: N-(5-(4-acetylpiperazin-1-
yDpyridin-2-y1)-2-(2'-methyl-2,4'-bipyridin-4-yl)acetamide: N-(5-(4-acetylpiperazin-1-
yDpyridin-2-yl)-2-(2-cyano-2'-methyl-3,4"-bipyridin-5 -yl)acetamide; 2-(2-(2',3-dimethyl-2,4'-
bipyridin-5-yl)acetamido)-5-(pyrazin-2-yl)pyridine 1-oxide; or, 2',3-dimethyl-5-(2-ox0-2-(5-
(pyrazin-2-yl)pyridin-2-ylamino)ethyl)-2,4'-bipyridine 1-oxide.

23. A physiologically acceptable salt of a compound as defined in any one of

claims 1 to 22, which is a fumaric acid salt.

24. A pharmaceutical composition comprising a compound or salt thereof as

defined in any one of claims 1 to 23 and a physiologically acceptable carrier.

25.  Use of'a compound or salt thereof as defined in any one of claims 1 to 23 or

the pharmaceutical composition of claim 24, for inhibiting Wnt signaling in a cell.

26.  Use of a compound or salt thereof as defined in any one of claims 1 to 23 or

the pharmaceutical composition of claim 24, for inhibiting a Porcupine gene in a cell.

27.  Useofa compound or salt thereof as defined in any one of claims 1 to 23 or
the pharmaceutical composition of claim 24, optionally in combination with a second

therapeutic agent, for treating a Wnt-mediated disorder in a mammal.

28.  Use of'a compound or salt thereof as defined in any one of claims 1 to 23 or
the pharmaceutical composition of claim 24, optionally in combination with a second
therapeutic agent in preparation of a medicament for treating a Wnt-mediated disorder in a

mammal,
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29, The use of claim 27 or 28, wherein said Wnt-mediated disorder is keloids,
fibrosis, proteinuria, kidney graft rejection, osteoarthritis, Parkinson’s discase, cystoid
macular edema, retinopathy, macular degeneration or a cell proliferative disorder associated

with aberrant Wnt signaling activity.

30. The use of claim 27 or 28, wherein said Wnt-mediated disorder is a cell
proliferative disorder that is: colorectal cancer, breast cancer, head or neck squamous cell
carcinoma, esophageal cancer, non-small cell lung cancer, gastric cancer, pancreatic cancer,
leukemia, lymphoma, neuroblastoma, retinoblastoma, sarcoma, osteosarcoma,
chondosarcoma, Ewing’s sarcoma, rhabdomysarcoma, brain tumor, Wilm’s tumor, basal cell

carcinoma, melanoma, head or neck cancer, cervical cancer or prostate cancer.

31. Theuse of claim 30, wherein the proliferative disorder is esophageal squamous

cell carcinoma.

32. The use of claim 30, wherein the proliferative disorder is colorectal carcinoma.
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