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sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

chloride and the like.

[0057] Disintegrators include, without limitation, starch, methy! cellulose, agar, bentonite,

xanthan gum and the like.
Summary

[0058] In the disclosure, there is provided a compound of formula (1),

@ "2

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all tautomers and

sterepisomers thereof wherein:

[0059] R, represents H; optionally substituted alkyl (wherein optional substituents include one
or more substituents each independently selected from C_galkoxy, NH,, -NHC, salkyl and —
N(Cy.3alkyl)s); -C(O)OQalkyl; haloalkyl; haloalkoxy; or —alkylaryl;

[0060] each R; independently represents H; optionally substituted alkyl (wherein optional
substituents include one or more substituents each independently selected from C.calkoxy, NH,
-NHCj.3alkyl and —-N(C.alkyl),); -alkylaryl; optionally substituted carbocyclyl (wherein,
optional substituents include one or more substituents each independently selected from Cy.
salkyl, Ci.salkoxy, Cighaloalkyl, C;¢haloalkoxy and halo); optionally substituted heterocyclyl
(wherein optional substituents include one or more substituents each independently selected
from Cjalkyl, C.¢alkoxy, -C(0)OC galkyl, -C(O)Cy_galkyl and-C(O)NHC ¢alkyl); -NHalkyl; -
N(alkyl); amino; hydroxyl; alkoxy or halo;

[0061] nrepresents 0, 1 or 2;
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[0067a] In an aspect, there is provided a compound of formula (I),

) e

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all tautomers and

stereoisomers thereof wherein:

[0067b] R, represents H; alkyl, optionally substituted with one or more substituents each
independently selected from Ci.salkoxy, NHa, -NHC,; salkyl and —N(C).salkyl),; -C(0)Oalkyl;
haloalkyl; haloalkoxy; or —alkylaryl;

[0067¢] each R, independently represents H; alkyl, optionally substituted with one or more
substituents each independently selected from Cy_galkoxy, NH;, -NHC,zatkyl and —N(C;.
salkyl);; -alkylaryl; carbocyclyl, optionally substituted with one or more substituents ¢ach
independently selected from Cysalkyl, Cy.¢alkoxy, Cj.ghaloalkyl, Cy_ghaloalkoxy and halo;
heterocyclyl, optionally substituted with one or more substituents each independently selected
from Cj.galkyl, Cj.¢alkoxy, -C(O)OC,.¢alkyl, -C(O)C,salkyl and-C(O)NHC,.salkyl; -NHalkyl; -
N(alkyl)z; amino; hydroxyl; alkoxy; or halo;

[0067d] n represents 0, 1 or 2;
{0067¢] Ry represents H or alkyl;
[0067f] R4 represents H or alkyl;

[0067g] Rs represents H or alkyl;

[0067h] W and X each independently represent C=0; C=S; or CHy;
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100671] Y represents monocyclic aryl or 6-membered monocyclic heteroaryl; said aryl or
hetercaryl being optionally substituted by one or more groups each independently selected from
alkyl, alkenyl, alkynyl, haloalkyl, -alkoxy, cycloalkyl, alkenyloxy-, alkynyloxy-, alkoxyalkyl-,
nitro, halogen, cyano, hydroxyl, oxo, -C(O)-alkyl, C{(O)OH, -C(O)Qalkyl, -OC(O)alkyl, -NHs, -
NHalkyl, -N(alkyl),, -C(O)NH,, -C{O)NH(alkyl), -NHC(O)alkyl, ~-C(NH)NHo;, thioalkyl, -
SOnalkyl, -SOalkyl, -SOscycloalkyl and -SOcycloalkyl; and

[0067j] Z represents monocyclic aryl or monocyclic heteroaryl; said aryl or heteroaryl being
optionally substituted by one or more groups each independently selected from alkyl, alkenyl,
alkynyl, haloalkyl, -alkoxy, cycloalkyl, alkenyloxy-, alkynyloxy-, alkoxyalkyl-, nitro, halogen,
cyano, hydroxyl, oxo, -C(O)-alkyl, C(O)OH, -C(0)Oalkyl, ~-OC(O)alkyl, -NH,,

-NHalkyl, -N(alkyl),, -C(O)NH,, -C(O)NH(alkyl), -NHC(O)alkyl, -C(NH)NH,, thioalkyl,
-SOsalkyl, -SOalkyl, -SOxcycloalkyl and -SOc¢ycloalkyl.
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[0076] Y represents aryl; heteroaryl; carbocyclyl which is optionally substituted by one or more
substituents each independently selected from Cysalkyl, C,.salkoxy, Cighaloalkyl, C;.
ghaloalkoxy and halo; or heterocyclyl which is optionally substituted by one or more
substituents each independently selected from Cyalkyl, Ciealkoxy, -C(O)OC galkyl, -C(O)C,.
galkyl and-C(O)NHC, ¢alkyl; and

[0077] Z represents alkyl which is optionally substituted by one or more substituents each
independently selected from Cgalkoxy, NH,, -NHC jalkyl and ~N(C).3alkyl),; aryl; heteroaryl;
-alkylaryl;-alkylheteroaryl; carbocyclyl which is optionally substituted by one or more
substituents each independently selected from Cy_galkyl, Cy_galkoxy, Ci.ghaloalkyl, C;.
ghaloalkoxy and halo; heterocyclyl which is optionally substituted by one or more substituents
each independently selected from C,alkyl, Ci¢alkoxy, -C(O)YOC, galkyl, -C(0)C|.salkyl and-
C(O)NHC,.¢alkyl; -alkylcarbocyclyl wherein carbocyclyl is optionally substituted by one or
more substituents each independently selected from Cj_galkyl, C;salkoxy, C;ghaloalkoxy and
halo; -alkyiheterocyclyl wherein heterocyclyl is optionally substituted by one or more
substituents each independently selected from Cygalkyl, -C(O)OC,galkyl, -C{(Q)C;¢alkyl and-
C(O)NHC,.¢alkyl; -arylcarbocyclyl wherein carbocyclyl is optionally substituted by one or more
substituents each independently selected from C).alkyl, C)salkoxy, Ci.ghaloalkoxy and halo; or
-arylheterocyclyl wherein heterocyclyl is optionally substituted by one or more substituents each
independently selected from C;galkyl, -C{O)OC).¢alkyl, -C(O)C)_galkyl and-C{O)NHC,.galkyl.

[0077a] In another aspect, there is provided a compound as defined above for use as a

medicament.

[0077b] In another aspect, there is provided a pharmaceutical composition comprising a
compound as defined above in combination with one or more therapeutically acceptable

adjuvents, diluters or carriers.

[0077¢c] In another aspect, there is provided the compound as defined above for use in

modulation of the WNT pathway,

[0077d] In the disclosure, there is provided a method of modulating WNT activitiy comprising

exposing a WNT protein or a WNT receptor to a compound as defined above.
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CLAIMS
1. A compound of formula (I),
Ry
T5 Ry / \
N
z N W.
Ny N ~ e
Rs
n
Ry
¢y

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all tautomers and

stereoisomers thereof wherein:

R, represents H; alkyl, optionally substituted with one or more substituents each
independently selected from C,alkoxy, NHa, -NHC,; salkyl and —N(C.3alkyl),; -
C(0O)Oalkyl; haloalkyl; haloalkoxy; or —alkylaryl;

each R, independently represents H; alkyl, optionally substituted with one or more
substituents each independently selected from Ci_galkoxy, NI, -NHCjalkyl and -N(C,.
salkyl)s; -alkylaryl; carbocyclyl, optionally substituted with one or more substituents each
independently selected from Cygalkyl, C, salkoxy, Cq.ghaloalkyl, C .shaloalkoxy and halo;
heterocyclyl, optionally substituted with one or more substituents each independently selected
from Cy.galkyl, Cyealkoxy, -C(0)OC; galkyl, -C(O)C)¢alkyl and-C(O)NHC,salkyl; -
NHalkyl; -N(alkyl),; amino; hydroxyl; alkoxy; or halo;

n represents 0, 1 or 2;
Rj; represents H or alkyl;

R4 represents H or alkyl;
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W and X each independently represent C=0; C=S; or CHy;

Y represents monocyclic ardyl or 6-membered monocyclic heteroaryl; said aryl or heteroaryl
being optionally substituted by one or more groups each independently selected from alkyl,
alkenyl, alkynyl, haloalkyl, -alkoxy, cycloalkyl, alkenyloxy-, alkynyloxy-, alkoxyalkyl-, nitro,
halogen, cyano, hydroxg , 0x0, -C(Q)-alkyl, C(O)OH, -C(O%Oalkyl, -QC(Malkyl, -NH;,
-NHalkyl, -N (alkgl)g, -C(O)NH,, -C O)NH(alkyl%, ~NHC(O)alky!, ~C(NH)NH3, thioalkyl,
-S0salkyl, -SOalkyl, -SOscycloalkyl and -SOcycloalkyl; and

Z represents monocyclic aryl or monocyclic heteroaryl; said aryl or heteroaryl being

optionally substituted by one or more groups each independently selected from alkyl, alkenyli,
alkynyl, haloalkyl, -alkoxy, cycloalkyl, alkengloxy-, alkynyloxy-, alkoxyalkyl-, nitro,
halogen, cyano, hydroxyl, oxo, -C(Og-alkyl, (O%OH, -C(S)Oajkyl, -OC(O)alkyl, -NH,,
-NHalkyl, -N(alkyl), -C(O)NH;, -C(O)NH(alkyl), -NHC(O)alkyl, —C(NH)NH,, thioalkyl,
-S0Osalkyl, -SOalkyl, -SOscycloalkyl and -SOcycloalkyl.

2. A compound according to claim 1 wherein R; represents H, methyl, ethyl, -C(O)OMe,
CF5 or OMe.

3. A compound according to claim 1 or claim 2 wherein Ry represents methyl.

4, A compound according to any one of claims 1 to 3 wherein each R; independently
represents H or alkyl.

5. A compound according to any one of claims 1 to 4 wherein each R, represents H.
6. A compound according to any one of claims 1 to 5 wherein n represents 1.

7. A compoeund according to any one of claims 1 to 6 wherein Rj represents H.

8. A compound according to any one of claims 1 to 7 wherein Ry represents H.

9. A compound according to any one of ¢laims 1 to 8 wherein Rs represents H.

10. A compound according to any one of claims 1 to 9 wherein W and X each represent
C=0.

11. A compound according to any one of claims 1 to 10 wherein Y represents monocyclic
heteroaryl comprising one, two or three ring heteroatoms including one or two nitrogen atoms;
said heteroaryl being optionally substituted by one or more groups each independently selected
from aleL alkenyl, alkynyl, haloalkyl, -alkoxy, cycloalkyl, alkenyloxy-, alkyny.IOXff-,
alkoxyalkyl-, nitro, halogen, cyano, hydroxyl, oxo, -C(O)-alkyl, C(O0)YOH, -C(O)QOalkyl, -
OC(Ogalk 1, -NH,, -NHalkyl, -N(aikyl),, -C(O)NHz, —C(O?NH(alk ), -NHCSO)alky \-
C(NH)NHa, thioalkyl, -SO,alkyl, -SOalkyl, -SOscycloalkyl and -SOcycloalkyl.

12. A compound according to any one of claims 1 to 10 wherein Y represents phenyl,
olptionall substituted by one or more Froups each independently selected from alkyl, alkenyl,
alkynyl, haloalkyl, -alkoxy, cycloalkyl, alkenyloxy-, alkynyloxy-, alkoxyalkyl-, nitro, halogen,
cyano, hydroxyl, oxo, -C(O%—alkyi, (O)OH, -C{O)Oalkyl, -OC(O)alkyl, -NH,, -NHalkyl, -
N(alklez, -C(O)NH,, —-C(O)NH(alkyl), -NHC(O)alkyl, -C(NH)NH,, thioalkyl, -SOsalkyl, -
SOalkyl, -SOycycloalkyl and -SOcycloalky!,
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13. A compound according to any one of claims 1 to 12 wherein Y is substituted by one or
more substituents each independently selected from C;-4 alkyl, Cj.salkoxy, halo and C;.

ghaloalkyl.

14. A compound according to any one of claims 1 {o 13 wherein Y is monosubstituted.

15. A compound according to any one of claims 1 to 12 wherein Y is unsubstituted.

16. A compound according to claim 1, which is one of the following compounds:

Clgd Structure [UPAC Name
H 0 I‘\( 4-(2-methyl-6,7-
NNN N'N dihydropyrazolo[1,5-
14 O 5 v alpyrimidin-4(5H)-yl)-4-oxo-
N-{4'-(trifluoromethyl)-[1,1'-
FsC O biphenyll-4-yl)butanamide
o 4-(2-methyl-6,7-
H ! ‘:N dihydropyrazolo[1,5-
24 A)/@’ \H/\JJ\N N a]pyrimidin-4(5H)-yl)-N-{4-
~ 0 ‘\/‘ {oxazol-5-yl)phenyl}-4-
N\\,O oxobutanamide
o 4-(2-methyl-6,7-
ﬁ / \:N dihydropyrazolo[1,5-
25 j(\)LN N a]pyrimidin-4(5H)-yl)-N-(4-
37/© 0 K/j {(oxazol-5-yl)phenyl)-4-
Q\/,{, oxobutanamide
o - 4-(2-methyl-6,7-
N };}N i EN dihydropyrazolo[1,5-
26 | N" N a]pyrimidin-4{5H)-yl)-4-oxo-
S Z O N-{5-(thiazol-2-yl)pyridin-2-
<\/i‘\, yl)butanamide
o N-{4-(1H-imidazol-1-
H I N yl)phenyl)-4-(2-methyl-6,7-
27 /©/ Tl/\)LN N dihydropyrazolo[1,5-
/N O _ a]pyrimidin-4(5H)-yl)-4-
Ch‘l oxobutanamide
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C!%d Structure IUPAC Name
o (R)-N-([3,3'-bipyridin]-6-yl}-4-
s N N (2,6-dimethyl-6,7-
170 | = N© N dihydropyrazolo[1,5-
N7 Z 0 K) alpyrimidin-4{5H)-yl}-4-
~ | : oxobutanamide
0 { N-{[2,3"-bipyridin]-6'-yl)-4-
N H N ! N (2,6-dimethyl-6,7-
171 | NN dihydropyrazolo[1,5-
_N = o KH a]pyrimidin-4(5H)-yl)-4-
- | oxohutanamide

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all tautomers and

stereoisomers thereof.

17. A compound according to claim 16, wherein compounds having an ICsq against STF3A

cells of 10 micromolar or more are excluded.

18.  The compound of claim 1 which is 4-(2-methyl-6,7-dihydropyrazolo[1,5-a]pyrimidin-
4(5H)-yl)-4-ox0-N-(6-(pyridin-3-yl)pyridazin-3-yl)butanamide:

i I’(
H [
N

DhGeS,
A O L
|

7 or a pharmaceutically acceptable salt, solvate or

polymorph thereof, including all tautomers and stereoisomers thereof
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19.  The compound of claim 1 which is N-(5"-methy!-2,3"-bipyridin-3-y1)-4-(2-methyl-6,7-
dihydropyrazolo[ 1,5-a]lpyrimidin-4(5H)-yl)-4-oxobutanamide:

I\NNN N’N
ORAAS
N/

polymorph thereof, including all tautomers and stereoisomers thereof

.or a pharmaceutically acceptable salt, solvate or

20. A compound according to any one of claims 1 to 19 for use as a medicament.

21.  The compound of any one of claims 1 to 20 having an ICsy against HEK293-STF3A cells

of less than about 10 micromolar.

22. A pharmaceutical composition comprising a compound according to any one of claims 1

to 21 in combination with one or more therapeutically acceptable adjuvents, diluents or carriers.

23, The compound of any one of claims 1 to 21 for use in modulation of the WNT pathway.

24.  The compound of any one of claims I to 21 for use in the treatment of a disease or

condition associated with WNT pathway activity.
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25.  Use of a compound according to any one of claims 1 to 21 in the manufacture of a

‘medicament for the treatment of a disease or condition associated with WNT pathway activity.

26.  The compound of claim 24 or use of claim 25 wherein the disease or condition is selected
from the group consisting of cancers, fibrotic diseases, metabolic diseases, degenerative diseases,

rheumatoid arthritis, psoriasis and myocardial infarction.

27. The compound, or use of claim 26 wherein the disease or condition is cervical cancer,
colon cancer, breast cancer, bladder cancer, head and neck cancer, gastric cancer, lung cancer,
ovarian cancer, prostate cancer, thyroid cancer, non-small-cell lung cancer, chronic lymphocytic
leukemia, mesothelioma, melanoma, pancreatic adenocarcinoma, basal cell carcinoma,
osteosarcoma, hepatoceliular carcinoma, Wilm’s tumor, medulloblastoma, pulmonary fibrosis,

liver fibrosis, skin fibrosis, renal fibrosis, or diabetic retinopathy.
28. A compound according to any one of c¢laims 1 to 21 for use in diagnosis.

29. A process for preparation of a compound according to any one of claims 1 to 21, wherein

W and X each represent C=0, which process comprises reaction of a compound of formula (II)
R4

R4 / \

HO

(n Re
wherein R, Ry, Ry, n, R3 and R4 are as defined in any one of claims 1 to 21, with a compound of

formula (11I)
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Rs

z NH
\Y/
(II)

or a protected derivative thereof, wherein Rs, Y and Z are as defined any one of claims 1 to 21.

30. A process for preparation of a compound according to any one of claims 1 to 9, wherein
W and X each represent CH,, which process comprises conversion of the W and X groups of

compounds of formula (I) from C=0 groups into CH; groups.

31. A process for preparation of a compound according to any one of claims 1 to 9, wherein
W and X cach represent C=S, which process comprises conversion of the W and X groups of

compounds of formula (I) from C=0 groups into C=S groups.



