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PURINE DIONES AS WNT PATHWAY MODULATORS

Field

[0001] The invention relates to Wnt pathway modulatorscpsses for making them and

methods for using them.

Background

[0002] The present application claims priority from apation GB1309333.1, filed on 23 May
2013, the entire contents of which are incorporate@in by cross-reference.

[0003] Wnt proteins are secreted glycoproteins actingawiy factors that regulate various
cellular functions, including proliferation, diffemtiation, death, migration, and polarity, by
activating multiple intracellular signalling casead including th@-catenin-dependent and —
independent pathways. There are 19 Wnt member&dvatbeen found in humans and mice,
and they exhibit unique expression patterns artthdifunctions during development. In
humans and mice, the 10 members of the Frizzledféiraily comprise a series of seven-pass
transmembrane receptors that have been identsi&tirda receptors. In addition to Fz proteins,
single-pass transmembrane proteins, such as logitgdipoprotein receptor-related protein 5
(LRP5), LRP6, receptor tyrosine kinase (RTK)-likploan receptor 1 (Rorl), Ror2, and
receptor-like tyrosine kinase (Ryk), have been shtwfunction as co-receptors for Wnt
signalling. Therefore, it has been assumed traditly that the binding of different Wnts to

their specific receptors selectively triggers difiet outcomes via distinct intracellular pathways.

[0004] In the absence of Wnt signallingrcatenin is bound and phosphorylated by a
“destruction complex” containing the adenomatougpusis coli (APC) and Axin proteins, as
well as glycogen synthase kinase 3 (GSK3) and c&sease | (CKI). Phosphorylatdcatenin
is bound by the F box protein SIlimB/TrCP and polyubiquitinated, leading to proteosomal
degradation. In addition, the complex acts to pnéweiclear localization d3-catenin. Upon
Wnt binding to Frizzled (Fz) and low-density lipopgin-related proteins 5 and 6 (LRP5/6),
GSK3, Axin, and other destruction complex compose@né recruited to the receptor complex.
The function of the destruction complex is inhitditand unphosphorylatdcatenin

accumulates in the cytoplasm and eventually tr@asés to the nucleus. There, it associates
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with TCF proteins, converting TCF from a represstw an activator of Wnt-responsive gene

transcription.

[0005] Deregulation of components of WpH¢atenin signalling is implicated in a wide
spectrum of diseases including degenerative diseasstabolic diseases, and a number of
cancers such as cervical, colon, breast, bladéad hnd neck, gastric, lung, ovarian, prostate,
thyroid, non-small-cell lung, as well as chronimighocytic leukemia, mesothelioma,
melanoma, pancreatic adenocarcinoma, basal celhcana, osteosarcoma, hepatocellular
carcinoma, Wilm’s tumor and medulloblastoma. Wghsiling plays a role both during
development, and within stem cell niches in addltss is best established in skin,
hematopoietic stem cells, mammary gland and irsiimtal proliferation. For example, high

level expression of DKK1, an inhibitor of Wnt sidinag, blocks normal stem cell proliferation

In mouse intestines, suggesting there is an esseole for Wnt signalling in maintenance of
stem cells in the digestive tract. The role of Wingelf renewal and expansion of stem cells has
also been demonstrated for embryonic and neunal sédls, suggesting that Wnt signalling may

be a general requirement of stem cell maintenance.

[0006] Inhibition of Wnt signalling, e.g., by overexpremsiof axin or an extracellular Wnt-
binding protein, sFRP, reduces hematopoietic seh{ldSC) growth in vitro and the ability to
reconstitute HSCs in vivo. Notably, while overegmien of activate@-catenin can expand

HSC populations in culture for extended periods gmoups have reported thitatenin is not
required for HSC survival and serial transplantatg&upporting the proposal that there is more
to Wnt signalling than stabilization @fcatenin in stem cell survival. Diverse Wnts cagutate
stem cell proliferation: Wnts 1, 5a, and 10b are &b stimulate expansion of HSC populations
and Wntba acts synergistically with stem cell fa¢®CF) to expand and promote self-renewal
of HSCs. The demonstration of a role for Wnt5a BiGHself-renewal and its ability to synergize
with stem cell factor is particularly interestingdause Wnt5a often acts ifi-&atenin
independent manner. While Wnt signalling is criticaet stem cell maintenance, it may therefore

be via signalling pathways distinct from or in dkeleto thep-catenin pathway.

[0007] Wnt/B-catenin signalling pathway is essential to embiydevelopment ingeneral and
organ morphogenesis, so it is not surprising tyatefulation of this pathway in adult has been

linked to fibroblast biology and fibrosis. It hasdm demonstrated that Wizatenin signalling
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play a role in severe fibrotic diseases, such &aquary fibrosis, liver fibrosis, skin fibrosis and

renal fibrosis.

[0008] Dysregulation of Wnf¥-catenin signalling contributes also to the develept of

diabetic retinopathy by inducing retinal inflamnuattj vascular leakage, and neovascularization.
The binding of Wnt proteins to plasma membranep®&rs on mesenchymal cells induces the
differentiation of these cells into the osteoblastage and thereby supports bone formation.
Whnts are also key signalling proteins in joint refeling processes. Active Wnt signalling
contributes to osteophyte formation and might heavessential role in the anabolic pattern of
joint remodeling that is observed in ankylosingraihditis and osteoarthritis. In contrast,
blockade of Wnt signalling facilitates bone erosamd contributes to catabolic joint

remodeling, a process that is observed in rheuchatohritis.

[0009] There is therefore a need for compounds that nadelwir inhibit Wnt activity so as to
treat diseases associated with Wnt activity.

Summary

[00010] There is provided a compound of structure (I) fee in, or when used in, modulating

Wnt activity,
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wherein:

R', R, R, R* and R are each, independently, H or an alkyl group;
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D is selected from the group consisting of H, hatlgaalkyl, cycloalkyl, aryl, and
dialkylamino, each (other than H and halogen) beipigpnally substituted;

Ar is an aryl or heteroaryl group, each being amity substituted;

Cy is an aryl, heteroaryl or a saturated ring cdoimg at least one heteroatom, each being
optionally substituted; and

nis an integer from 1 to 3.

[00010a] In an aspect, there is provided a compdavehg structure (1)

R3 R¢ R
0 |
N\ /Cy
R1\ N n Ar
N
D

0 N N

L

(1)

wherein:

R', R, R, R* and R are each, independently, H or an alkyl group;

D is selected from the group consisting of H, hatlgaalkyl, cycloalkyl, aryl, and
dialkylamino, each (other than H and halogen) beipigonally substituted,;

Ar is a 6-membered heteroaryl ring having 1 ortBogien atoms having no substituents
other than Cy and the amide nitrogen atom, theswgylre a 1,4-relationship on said ring; and

Cy is an aryl, heteroaryl or a saturated ring coirg at least one heteroatom, each being
optionally substituted; and

nis an integer from 1 to 3
wherein, if n=1 and one of*Rind Ris methyl and the other is H, the stereochemistth®

compound is as shown in partial structure (ll):
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[00011]In some embodiments, if n=1 and one dfaRd Ris methyl and the other is H, the

stereochemistry of the compound is as shown ingbattucture (I1)

Me 0
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e

In some particular embodiments, n=1 and one’aditl Ris methyl and the other is H and the

stereochemistry of the compound is as shown ingbattucture (11).

[00012] Any one or more of the following groups a) to e)dér any one or more individual
compounds within any one or more of said groupspoglly all thereof, may be excluded from
the scope of the first aspect. Notwithstanding sugh exclusions, the compounds referred to
hereinafter as compound 5 and compound 86 may ity included within the scope of the

first aspect.
a) Any one or more of the compounds described in WOAIB6821 Al

b) Any one or more compounds of the formula shownwglo
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wherein, R and R are each independently-Cs alkyl, C>-Cs alkenyl, or G-Cg alkynyl, each of
which is optionally substituted with 1-#f is NR°SO,, SGNR®, OC(O)NR, NR°C(O)O,
NRCC(O)NRE, NRPC(0), C(O)NR, O, C(0), S, S(O), S(@)NRs, or CH,, each of R*and R®
is independently cyclyl, heterocyclyl, aryl, hetarg, each of which is optionally substituted
with 1-4 R; each Ris independently halo, hydroxyl, alkoxy, amindgémino, dialkylamino,
cyano, nitro, amido (e.g., where the nitrogen efdimide is substituted by an alkyl, or where the
nitrogen of the amide together with two carbonwlich it is attached, forms a ring),
alkylamido, dialkylamido, thioyl, sulfonyl, cyclyheterocyclyl, aryl, or heteroaryl; each iR
independently H, €C; alkyl, C;-Cg alkenyl, hydroxyG-Cs alkyl, alkoxyG-Cg alkyl,
cyanoalkyl, haloalkyl, arylalkyl, S(O)alkyl, acymino, amidyl, or S(QH, aryl, alkoxyaryl;
each R is independently GCs alkyl, C-Cs alkenyl, or G-Cg alkynyl, halo, hydroxyl, alkoxy,
oxo, aryl, heteroaryl, cyclyl, heterocyclyl, arygl, heteroarylalkyl, cyclylalkyl,
heterocyclylalkyl, aryloxy, arylalkoxy, amino, akyhino, dialkylamino, thioyl, alkylthioyl,
sulfonyl, sulfonamidyl, amido (e.g., where the ogten of the amide is substituted by an alkyl,
or where the nitrogen of the amide together with tarbons to which it is attached, forms a
ring), hydroxyl alkoxyl, alkoxy -C(O)OH, -C(O)Oalkyurea, sulfonylurea, acyl, nitro, cyano,
each of which is optionally substituted with 1-% Bach R is independently GCs alkyl, C-Cs
alkenyl, or G-Cg alkynyl, aryl, heteroaryl, cyclyl, halo, hydroxwylkoxy, oxo, aryloxy, amino,
akylamino, dialkylamino, C(O)OH, -C(O)Oalkyl, thippulfonyl, sulfonamidyl, amido (e.g.,
where the nitrogen of the amide is substitutedrbgliyl, or where the nitrogen of the amide
together with two carbons to which it is attachiedms a ring), urea, sulfonylurea, acyl, nitro,
cyano, cyclyl, heterocyclyl, aryl, or heteroaryf iR H, G-Cs alkyl, C-Cg alkenyl, or G-Cg
alkynyl, halo, G-Cg haloalkyl, hydroxyl, alkoxy, aryloxy, arylalkoxgmino, akylamino,
dialkylamino, thioyl, alkylthioyl, sulfonyl, sulfaamidyl, amido, urea, sulfonylurea, acyl, nitro,

cyano, each of which is optionally substituted witB B; mis 1, 2, 3, 4, 5, or 6.

c) Any one or more compounds of structure | whereimfl R are both methyl, D, RR*
and R are all H, nis 1 and Ar-Cy is 4-phenylthiazolgi24-(4-bromophenyl)thiazole-2-yl, 2-
or 4-(N-morpholinyl)phenyl, 4-(N-piperidinyl)phenyl-phenyl-3-methylpyrazole-5-yl, 4-(3,4-
dimethylphenyl)thiazole-2-yl, 4-(4-ethylphenyl)ta@e-2-yl, 4-(2,4,6-trimethylphenyl)thiazole-
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2-yl, 4-(4-n-propylphenyl)thiazole-2-yl, 4-(4-chguoenyl)-5-methylthiazole-2-yl, 4-
phenylphenyl, 2-(N-pyrrolidinyl)phenyl, 4-(N-azadgheptyl)phenyl, 4-(4-bromophenyl)-5-
trifluoromethylpyrimidine-2-yl, 4-(2,4-dimethylphghthiazole-2-yl, 4-(3,4-
dimethoxylphenyl)thiazole-2-yl, 4-(2-fluorophenyljazole-2-yl, 4-(3,4-difluorophenyl)-5-
methylthiazole-2-yl, 4-(4-methoxy-1-naphthyl)thi¢e@-yl, 4-(3-chloro-4-
methoxyphenyl)thiazole-2-yl, 4-(4-ethoxyphenyl)-®ttmylthiazole-2-yl, 4-(2-acetamido-4-
fluorophenyl)thiazole-2-yl, 4-(3-fluoro-4-methoxypiyl)thiazole-2-yl, 4-(4-bromophenyl)-5-
methylthiazole-2-yl, 4-(4-(2-methoxyethyl)phenyighole-2-yl, 4-(4-methyl-3-
nitrophenyl)thiazole-2-yl, 4-phenyl-5-(1-methyl-idaizole-2-yl)thiazole-2-yl, 4-(4-
(difluromethoxy)phenyl)-5-methylthiazole-2-yl, 4;8diethoxyphenyl)thiazole-2-yl, 4-(4-
fluoromethylphenyl)-5-methylthiazole-2-yl, 4-phefBdacetylthiazole-2-yl, 4-(3-chloro-4-
fluorophenyl)thiazole-2-yl, 4-(3-fluorophenyl)thiale-2-yl, 4-(3-methoxyphenyl)thiazole-2-yl,
4-(2-ethoxyphenyl)thiazole-2-yl, 4-(3-chlorophenlglazole-2-yl, 4-(2-methoxyphenyl)thiazole-
2-yl, 4-(2-bromophenyl)thiazole-2-yl, 4-(4-diethgienophenyl)thiazole-2-yl, 4-(2-
chlorophenyl)thiazole-2-yl, 4-(4-methoxyphenyl)thide-2-yl, 4-(3-bromophenyl)thiazole-2-yl,
4-(4-isopropoxyphenyl)thiazole-2-yl, 4-(2,3,4-trictophenyl)thiazole-2-yl, 4-(3-chloro-4-
ethoxyphenyl)thiazole-2-yl, 4-(4-chloro-3-fluoroph)thiazole-2-yl, 4-(3-
ethoxyphenyl)thiazole-2-yl, 4-(2, 4-dimethoxyphettyiazole-2-yl, 4-(2, 4-
dimethylphenyl)thiazole-2-yl, 4-(4-ethylphenylth@e-2-yl, 4-(2-methyphenyl)thiazole-2-yl,
4-(2-bromo-5-ethoxyphenyl)thiazole-2-yl, 4-(5-bror2echloro-4-ethoxyphenyl)thiazole-2-yl,
4-(2-chloro-4-ethoxyphenyl)thiazole-2-yl, 4-(3-pyyl)thiazole-2-yl, 4-(4-(2-
hydroxyethoxy)phenyl)thiazole-2-yl, 4-(3-(2-hydratiioxy)phenyl)thiazole-2-yl, 4-(2,6-
dichlorophenyl)thiazole-2-yl, 4-(3-methylphenyldzole-2-yl, 4,5-bis(4-methylphenyl)oxazole-
2-yl, 4,5-diphenyloxazole-2-yl, 4-(4-pyridyl)thiaes2-yl, 4-(2-(2-
hydroxyethoxy)phenyl)thiazole-2-yl, 4-(3,4-dichl@teenyl)-5-methylthiazole-2-yl, 4-(2,4,6-
trichlorophenyl)thiazole-2-yl, 4-(4-ethoxyphenylghenylthiazole-2-yl, 4-(4-chloro-3-
ethoxyphenyl)thiazole-2-yl, 4-(3,4,5-trichlorophélyiazole-2-yl, 5-(4-pyridyl)1,3,4-
thiadiazole-2-yl, 4-(3-bromo-6-(2-hydroxyethoxy)plyfthiazole-2-yl, 3-(benzoxazole-2-yl)-2-
methylphenyl, 4-(3,4-dichlorophenyl)-5-ethylthiage?-yl, 4-((3-
trifluoromethyl)phenyl)thiazole-2-yl, 4-(2,3-dichigphenyl)-5-phenylthiazole-2-yl, 4-(2,3-
dichlorophenyl)-5-(4-methylphenyl)thiazole-2-yl phenyl-3-(4-methylphenyl)pyrazole-5-yl,
4,5-bis(3,4-dichlorophenyl)thiazole-2-yl, 5-phety#zole-2-yl, 4-(4-
(trifluoromethyl)phenyl)thiazole-2-yl, 4-(4-(methsdlfinyl)phenyl)thiazole-2-yl, 4-(4-
chlorophenyl)oxazole-2-yl, 4-((4-trifluoromethoxyenyl)thiazole-2-yl, 3-(4-
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chlorophenyl)pyrazole-5-yl, 3-(4-chlorophenyl)1 &4adiazole-5-yl, 3-phenylpyrazole-5-yl, 5-
(4-methylphenyl)thiazole-2-yl, 4-(4-chlorophenybBefhylthiazole-2-yl, 4-(4-
nitrophenyl)thiazole-2-yl, 4-(4-aminophenyl)thiage?-yl, 4-(4-ethoxyphenyl)-5-
methyloxazole-2-yl, 4-(4-dimethylamino-3-fluorophéthiazole-2-yl, 3-(thiophene-2-
yhpyrazole-5-yl, 3-(furan-2-yl)pyrazole-5-yl, 44@hlorophenyl)-5-fluorothiazole-2-yl, 2-
(pyrrole-N-yl)phenyl, 2-(indole-2-yl)phenyl, 4-(2ytiroxybenzimidazole-5-yl)thiazole-2-yl, 2-
(4-chlorophenyl)-4-pyridyl, 3-(4-chlorophenyl)phén-(3-chloro-4-
dimethylaminophenyl)thiazole-2-yl, 4-(4-ethoxyph#8ttyazole-2-yl, 5-(4-chlorophenyl)-3-
pyridyl, 4-(3, 4-dichlorophenyl)-5-isopropylthiazsR-yl, 4-(4-dimethylamino-2-
fluorophenyl)thiazole-2-yl, 4-(4-(tetrahydropyrredeyl)-3-bromophenyl)thiazole-2-yl, 4-(4-
fluoro-3-(morpholine-N-yl)phenyl)thiazole-2-yl, B{chlorophenyl)pyrazole-2-yl, 4-(2,4,5-
trichlorophenyl)thiazole-2-yl, 4-(4-diethylaminophg)thiazole-2-yl, 4-(2,3-
dihydrobenzofuran5-yl)thiazole-2-yl, 2-(3,4-dichdghenyl)thiazole-4-yl, 3-phenyl-4-(4-
ethoxyphenyl)imidazole-2-yl, 4-( piperidine-N-ylphd)thiazole-2-yl, 4-(morpholine-N-
ylphenyl)thiazole-2-yl, 4-(3-diethylaminophenyl)#ziole-2-yl, 2-(benzothiazole-2-yl)phenyl, 4-
(3-ethylpropylaminophenyl)thiazole-2-yl, 4-(3-dirhgtaminophenyl)thiazole-2-yl, 4-(4-
chlorophenyl)pyridine-2-yl, 3-(4-diethylaminophejptenyl, 4-(4-ethoxyphenyl)imidazole-2-
yl, 4-(N-acetyl-2,3-dihydroindole-5-yl)thiazole-2;y-(3,4-dichlorophenyl)pyrimidine-2-yl, 3-
(thiazole-2-yl)phenyl, 4-(quinoline-2-yl)thiazoley2, 4-(benzothiophene-2-yl)thiazole-2-yl, 4-
(isoquinoline-3-yl)thiazole-2-yl, 4-(4-dimethylanafB,5-difluorophenyl)thiazole-2-yl, 4-(3-
(pyrrolidine-N-yl)phenyl)thiazole-2-yl, 4-(4-(amiearbonylamino)phenyl)thiazole-2-yl, 4-(4-
chlorophenyl)-5-methoxythiazole-2-yl, 4-(4-diethyi®namidophenyl)thiazole-2-yl, 4-(4-
dimethylsulfonamidophenyl)thiazole-2-yl, 4-(2,3-githo-1,4-benzoxazine-3-one-6-yl)thiazole-
2-yl, 4-(3,4-dichlorophenyl)imidazole-2-yl, 4-(4ketxyphenyl)oxazole-2-yl, 4-(4-
chlorophenyl)oxazole-2-yl, 3-(4-ethylthiazole-2phenyl, 3-(5-ethylthiazole-2-yl)phenyl, 3-(4-
methylthiazole-2-yl)phenyl, 4-(2-chloro-4-diethylaraphenyl)thiazole-2-yl, 4-(2,5-difluoro-4-
diethylaminophenyl)thiazole-2-yl, 4-(3-trifluorontetxyphenyl)thiazole-2-yl, 6-(4-
chlorophenyl)pyridine-2-yl, 3-(4-diethylamino-3itirophenyl)phenyl, 4-(4-dimethylamino-
2,3-difluorophenyl)thiazole-2-yl), 4-(4-(piperidisé-ylsulfonyl)phenyl)thiazole-2-yl, 4-(N-
acetylindole-5-yl)thiazole-2-yl, 1-phenylmethyl-3;4-dichlorophenyl)imidazole-2-yl, 4-(N-
ethyl-2,3-dihydroindole-5-yl)thiazole-2-yl, 3-(4-kcmophenyl)1,2,4-thiadiazole-5-yl, 4-(N-
acetyl-2,3-dihydroindole-5-yl)thiazole-2-yl, 4-(Nhylindole-5-yl)thiazole-2-yl, 1-(4-
chlorophenyl)1,2,4-triazole-3-yl, 1-phenylpyrazdled, 4-(N-acetylindole-6-yl)thiazole-2-yl, 1-
(4-chlorophenyl)pyrazole-4-yl, 4-(N-methyl-2,3-ddivpindole-5-yl)thiazole-2-yl, 4-(2-chloro-
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4-dimethylamino-5-fluorophenyl)thiazole-2-yl, 4-(BLN-dimethylsulfonamido)thiazole-2-yl,
4-(3-(N,N-diethylsulfonamido)thiazole-2-yl, 2-(44dnophenyl)1,3,5-triazine-6-yl, 4-(4-(N-
morpholino)sulfonylphenyl)thiazole-2-yl, 4-(4-(N-pglidino)sulfonylphenyl)thiazole-2-yl, 4-
(4-chloro-3-diethylaminophenyl)thiazole-2-yl, 4-¢ioro-3-trifluoromethylphenyl)thiazole-2-
yl, 1-ethyl-4-(3,4-dichlorophenyl)imidazole-2-yl;rhethyl-4-(3,4-dichlorophenyl)imidazole-2-
yl, 2-(1-naphthyl)-6-pyridyl, 2-(1-(3,4-dichlorophw)-6-pyridyl, 4-(4-chlorophenyl)-5-
dimethylaminomethylthiazole-2-yl, 4-(3-diethylampieenyl)thiazole-2-yl, 4-(3- fluoro-4-
diethylaminophenyl)-5-ethylthiazole-2-yl, 4-(4-chéphenyl)-5-(2-
dimethylaminoethyl)thiazole-2-yl, 4-(2-fluoro-44flioromethylphenyl)thiazole-2-yl, 4-(3-
fluoro-5-trifluoromethylphenyl)thiazole-2-yl, 4-(Bdoro-4-trifluoromethylphenyl)thiazole-2-yl,
4-(4-fluoro-3-trifluoromethylphenyl)thiazole-2-yi-(3,4-dichlorophenyl)-5-
methoxycarbonylmethylthiazole-2-yl, 1,5-dimethyl3l4-dichlorophenyl)imidazole-2-yl, N-(4-
chlorophenyl)pyrrole-3-yl, 4-(3,4-dichlorophenyhabninocarbonylthiazole-2-yl, 4-(2-
ethoxynaphth-6-yl)thiazole-2-yl, 4-(3,4-dichloropiy®-5-hydroxycarbonylmethylthiazole-2-yl,
4-(4-diethylamino-2,5-difluorophenyl)-5-methylth@e-2-yl, 4-(4-(N-pyrrolidino)-3-
fluorophenyl)thiazole-3-yl, 4-(4-diethylamino-3-ethyphenyl)thiazole-3-yl, 4-(4-diethylamino-
2-ethoxyphenyl)thiazole-3-yl, 4-(4-(N-pyrrolidin@Hrifluoromethylphenyl)thiazole-3-yl, 4-(4-
diethylamino-3-trifluoromethylphenyl)thiazole-3-yl;n-butyl-4-(3,4-dichlorophenyl)imidazole-
2-yl, 1-(4-chlorophenyl)imidazole-4-yl, 5-(4-chigbenyl)1,2,4-oxadiazole-3-yl, 4-phenyl-5-(4-
ethoxyphenyl)oxazole-2-yl, 2-(2-naphthyl)pyridine/6 4-(4-methoxycarbonylphenyl)thiazole-
2-yl, 4-(3-(methylethylamino)phenyl)-5-methylthidee?-yl, 4-(3-diethylamino-4-
ethoxyphenyl)thiazole-2-yl, 4-(4-diethylaminopherytfluorothiazole-2-yl, 4-(4-(N-
ethylpiperazine-N’-yl)-3-trifluoromethylphenyl)thzale-2-yl, 4-(3-
ethoxycarbonylphenyl)thiazole-2-yl, 4-(3,5-difluede(N-pyrrolidino)phenyl)thiazol-2-yl, 4-(4-
chlorophenyl)-5-trifluoromethylthiazole-2-yl, 4-@¢tano-4-(methylethylamino)phenyl)thiazole-
2-yl, 4-(2-ethoxynaphth-5-yl)thiazole-2-yl, 5-(4loromethylphenyl)isothiazole-3-yl, 4-(N-
methylindole-5-yl)thiazole-2-yl, 4-(3,4-trichlorophyl)-5-(2-hydroxyethyl)thiazole-2-yl, 2-(4-
chlorophenyl)imidazole-4-yl, 1-(4-chlorophenyl)3zriazole-4-yl, 4-(4-(N-
imidazolyl)phenyl)thiazole-2-yl, 4-(4-(N-tetrazo)phenyl)thiazole-2-yl, 4-(4-(4-
methoxyphenyl)methylaminophenyl)thiazole-2-yl, 4({-pyrrolidinyl)-3,5-difluorophenyl)-5-
fluorothiazole-2-yl, 4-(4-(N-morpholino)-3-triflueamethylphenyl)thiazole-2-yl, 4-(4-(N-
piperidinyl)-3-trifluoromethylphenyl)thiazole-2-y#-(4-nitrophenyl)-5-trifluoromethylthiazole-
2-yl, 4-(4-dimethylamino-3-trifluoromethylphenylHsifluoromethylthiazole-2-yl, 4-(3-
hydroxycarbonylphenyl)thiazole-2-yl, 4-(4-hydroxybanylphenyl)thiazole-2-yl, 4-(2,5-
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difluoro-4-(N-pyrrolidinyl)phenyl)thiazole-2-yl, 44-diethylamino-3-fluorophenyl)-5-
fluorothiazole-2-yl, 4-(4-aminophenyl)-5-trifluoraethylthiazole-2-yl, 4-(4-(N-
pyrrolidino)phenyl)thiazole-2-yl, 4-(2,5-difluoro-@N-ethylpiperazine-N’-yl)phenyl)thiazole-2-
yl, 4-(4-diethylaminophenyl)-5-trifluoromethylthiake-2-yl, 4-(3,5-difluoro-4-
diethylaminophenyl)-5-fluorothiazole-2-yl, 4-(4-(erpholinyl)-2,5-difluorophenyl)thiazole-2-
yl, 4-(4-(N-piperidinyl)-2,5-difluorophenyl)thiazel2-yl, 4-(4-(N-pyrazolyl)-3-
fluorophenyl)thiazole-2-yl, 4-(4-chlorophenyl)-5-thglthiazole-2-yl,5-methylthiazole-2-
ylphenyl, 4-(1-ethoxynaphth-3-yl)thiazole-2-yl, 8-¢hlorophenyl)isothiazole-5-yl, 4-
(benzofuran-5-yl)thiazole-2-yl, 3-(4-chlorophengbkazole-5-yl, 4-(3-(N-
pyrrolidinocarbonyl)phenyl)thiazole-2-yl, 4-(4-ditlglaminophenyl)-5-phenylthiazole-2-yl, 4-
(3-(N-morpholinocarbonyl)phenyl)thiazole-2-yl, 4-¢Methylaminophenyl)-5-
trifluoroacetylthiazole-2-yl, 4-(4-diethylamino-B34abrophenyl)-5-trifluoromethylthiazole-2-yl,
4-(4-ethylamino-3-fluorophenyl)-5-trifluoromethyldzole-2-yl, 4-(4-diethylamino-3-fluoro-5-
trifluoromethylphenyl)-5-trifluoromethylthiazole-@; 4-(4-(2-dimethylaminoethoxy)-3-
fluorophenyl)thiazole-2-yl, 4-(4-N-(pyrrolindinyljgenyl)-5-ethylthiazole-2-yl, 2-(4-(N-
pyrrolidinyl)-3-fluorophenyl)pyridine-6-yl, 4-(4-tloro-3-(N-pyrrolidinyl)phenylthiazole-2-yl,
4-(3-(N-pyrrolidinyl)-4-diethylaminophenyl)thiazot2-yl, 4-(4-(N-pyrrolyl)phenyl)-5-
trifluoromethylthiazole-2-yl, 2-(4-chlorophenyl)tsphene-5-yl, 4-(1-ethoxynaphth-5-
yhthiazole-2-yl, 1-(4-chlorophenyl)pyrazole-3-y;(4-(N-pyrrolidinyl)-2,5-difluorophenyl)-5-
ethylthiazole-2-yl, 4-(4-(N-pyrrolidinyl)-3-triflupomethylphenyl)-5-methylthiazole-2-yl, 4-(4-
(N-piperidinyl)-3-trifluoromethylphenyl)-5-methylthzole-2-yl, 4-(4-chlorophenyl)-5-n-
propylthiazole-2-yl, 4-(4-ethoxy-2-(N-pyrrolidinyhenyl)thiazole-2-yl, 4-(4-chloro-2-(N-
pyrrolidinyl)phenyl)thiazole-2-yl, 4-(4-(N-pyrrolidyl)phenyl)-5-fluorothiazole-2-yl, 4-(2-
chloropyridine-5-yl)thiazole2-yl, 2-(4-(N-pyrrolidyl)phenyl)pyridine-6-yl, 4-(4-(N-
pyrrolidinyl)-3-fluorophenyl)-5-ethylthiazole-2-y}-(2-chloropyrid-3-yl)thiazole-2-yl, 4-(4-(2-
methyl-N-pyrrolidinyl)-3-fluorophenyl)thiazole-2-yl-(4-(N-pyrrolidinyl)-3-
trifluoromethylphenyl)-5-methylthiazole-2-yl, 4-@iethylamino-2-chlorophenyl)-5-
ethylthiazole-2-yl, 5-(4-chlorophenyl)-4-ethylth@e-2-yl, 4-(3,4-dichlorophenyl)-5-
aminothiazole-2-yl, 4-(6-chloroquinoline-3-yl)thale-2-yl, 4-(2,4-bis(N-
pyrrolidinyl)phenyl)thiazole-2-yl, 4-(4-(2,4-dimegtpyrrolidine-N-yl)phenyl-3-fluorothiazole-
2-yl, 4-(thionaphthene-3-yl)thiazole-2-yl, 4-(4-thglaminophenyl)-5-ethylthiazole-2-yl, 4-(2,6-
diethoxy-3-bromophenyl)thiazole-2-yl, 2-thiophengi@henyl, 2-(pyrrolidone-N-yl)phenyl, 1-
phenyl-3—tert-butylpyrazole-5-yl, 4-(4-(1-ethyltenolone-4-yl)phenylthiazole-2-yl, 4-(4-
diethylaminocarbonylphenyl)-5-phenylthiazole-2-44(4-(N-pyrrolidinyl)phenyl)-5-
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trifluoromethylthiazole-2-yl, 4-(4-pyrimidine-5-ylgenyl)thiazole-2-yl, 4-(4-morpholine-N-yl-3-
fluorophenyl)-5-ethylthiazole-2-yl, 4-(4-morpholiN-yl-3-fluorophenyl)-5-propylthiazole-2-
yl, 4-(2-fluoropyridine-4-yl)thiazole-2-yl, 4-(24loropyridine-3-yl)thiazole-2-yl, 4-(4-
azacyclohept-N-yl-3-fluorophenyl)thiazole-2-yl, 2-¢hlororopyridine-4-yl)thiazole-2-yl, 4-(2-
methoxypyridine-5-yl)thiazole-2-yl, 4-(3-fluoropygine-4-yl)thiazole-2-yl, 4-(3,4-
dichlorophenyl)-5-nitrothiazole-2-yl, 4-(1-methy|3dihydroindene-6-yl)thiazole-2-yl, 4-(8-
chloroquinoline-3-yl)thiazole-2-yl, 4-(4-pyrrolid@aN-yl-2,3-difluorophenyl)-5-ethylthiazole-2-
yl, 4-(2-(pyrrolidine-N-yl)thiazole-4-yl)thiazole-2l, 4-(4,5-benzo-2,1,3-oxadiazole-5-
yhthiazole-2-yl, 4-(2-dimethlaminopyridine-5-ylyzole-2-yl, 4-(2-fluoropyridine-5-
yhthiazole-2-yl, 4-((4-methylpiperazine-N-yl)pyiite-6-yl)thiazole-2-yl, 4-(3-fluoro-2-
methylpyridine-6-yl)thiazole-2-yl, or wherein‘nd R are both methyl, D, RR* and R are
all H, nis 2 and Ar-Cy is 3-(2-methylpyrimidiney#)phenyl or wherein Rand R are both
methyl, B, R* and R are all H, D is trifluoromethyl, n is 2 and Ar-@y4-(4-
chlorophenyl)thiazole-2-yl.

d) Any one or more of the compounds described in WO2EP261 Al,;

e)  Any one or more compounds of structure | whereimid R are both methyl, D, RR*
and R are all H, nis 1 and Ar-Cy is any one of 4-phémigizole-2-yl, 4-(4-
bromophenyl)thiazole-2-yl, 2- or 4-(N-morpholinyfienyl, 4-(N-piperidinyl)phenyl, 1-phenyl-
3-methylpyrazole-5-yl, 4-(3,4-dimethylphenyl)thidee-yl, 4-(4-ethylphenyl)thiazole-2-yl, 4-
(2,4,6-trimethylphenyl)thiazole-2-yl, 4-(4-n-propylenyl)thiazole-2-yl, 4-(4-chlorophenyl)-5-
methylthiazole-2-yl, 4-phenylphenyl, 2-(N-pyrrolndil)phenyl, 4-(N-azacycloheptyl)phenyl, 4-
phenyl-5-ethylthiazole-2-yl, 2- or 4-cyclopentylpiyé or wherein Ris methyl, R, D, R, R*
and R are all H, n is 1 and Ar-Cy is 4-cyclopentylphenyl

f) Any one or more of the compounds described in WG@ADXB505 Al;

g)  Any one or more compounds of structure | whereimid R are both methyl, D, RR*
and R are all H, n is 1 and Ar-Cy is any one of 4-phémigizole-2-yl, 4-(4-
bromophenyl)thiazole-2-yl, 2- or 4-(N-morpholinyienyl, 4-(N-piperidinyl)phenyl, 1-phenyl-
3-methylpyrazole-5-yl, 2-(2-benzimidazolyl)pheng(3,4-dimethylphenyl)thiazole-2-yl, 4-(4-
ethylphenyl)thiazole-2-yl, 4-(2,4,6-trimethylphejthiazole-2-yl, 4-(4-n-propylphenyl)thiazole-
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2-yl, 4-(4-chlorophenyl)-5-methylthiazole-2-yl, Agnylphenyl, 2-(N-pyrrolidinyl)phenyl, 4-
(N-azacycloheptyl)phenyl, 4-phenyl-5-ethylthiaz@le,

h) Any one or more of the compounds described in WOZIIP933 Al;

) A compound of structure | whereirt Bnd R are both methyl, D, RR* and R are all
H, nis 1 and Ar-Cy is 4-(4-diethylaminophenyl)thode-2-yI.

)] Any one or more of the compounds described in WO2ZRM519 Al;
k) a compound of the formula shown below, or a saitebf:

R¥—R®

o );LF/
jout
|

R<

wherein, each of Rand R is independently H, C14alkyl, C,-Cs alkenyl, or G-Cg alkynyl,
each of which is optionally substituted with 1-Z Ris NR*'SO,, SONR®, OC(O)NR,
NR°C(0)0, NRC(O)NR, NR°C(0), C(O)NR, O, C(0), S, S(0), S(@)NRs, or CH, each of
R ?and R is independently cyclyl, heterocyclyl, ahgteroaryl, each of which is optionally
substituted with 1 -4 Reach of R and R?is, independently, H, 8Cs alkyl, C,-Cs alkenyl, or
C.-Cs alkynyl, halo, hydroxyl, alkoxy, amino, akylaminibjol, alkylthiol, nitro, or cyano, each
of which is optionally substituted with 1 -2 R chaR is independently halo, hydroxyl, alkoxy,
amino, alkylamino, dialkylamino, cyano, nitro, amjdlkylamido, dialkylamido, thioyl,
sulfonyl, cyclyl, heterocyclyl, aryl, or heteroargiach R is independently H, £Cs alkyl, Ci-Cs
alkenyl, hydroxyG-Cs alkyl, alkoxyG-Cs alkyl, cyanoalkyl, haloalkyl, arylalkyl, S(O)alkyl
acyl, amino, amidyl, or S(GH, aryl, alkoxyaryl; each Ris independently GCs alkyl, C»-Cs
alkenyl, or G-Cg alkynyl, halo, hydroxyl, alkoxy, oxo, aryl, hetanyl, cyclyl, heterocyclyl,
arylalkyl, heteroarylalkyl, cyclylalkyl, heterocydalkyl, aryloxy, arylalkoxy, amino,
akylamino, dialkylamino, thioyl, alkylthioyl, sulfgyl, sulfonamidyl, amido, hydroxyl alkoxyl,
alkoxy -C(O)OH, -C(O)0Oalkyl, urea, sulfonylureayhaitro, cyano, each of which is
optionally substituted with 1-3 R ; eacfi B independently GCs alkyl, C-Cs alkenyl, or G-Cg
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alkynyl, aryl, heteroaryl, cyclyl, halo, hydroxglkoxy, oxo, aryloxy, amino, akylamino,
dialkylamino, C(O)OH, -C(O)Oalkyl, thioyl, sulfonysulfonamidyl, amido, urea, sulfonylurea,
acyl, nitro, cyano, cyclyl, heterocyclyl, aryl, loeteroaryl; Ris H, G-Cg alkyl, C>-Cs alkenyl,
or C-Cg alkynyl, halo, G-Cg haloalkyl, hydroxyl, alkoxy, aryloxy, arylalkoxgmino,
akylamino, dialkylamino, thioyl, alkylthioyl, sulfgyl, sulfonamidyl, amido, urea, sulfonylurea,
acyl, nitro, cyano, each of which is optionally stituted with 1 -3 8 and mis 1, 2, 3, 4, 5, or
6.

) Any one or more compounds of structure | whereimil R are both methyl, D, RR*
and R are all H, n is 1 and Ar-Cy is any one of 4-(4+haphenyl)-6-
trifluoromethylpyrimidine-2-yl, 4-(3,4-dimethoxyphgl)thiazole-2-yl, 4-(2,4-
dimethylphenyl)thiazole-2-yl, 4-(2-fluorophenyl)#ézole-2-yl, 4-(3,4-difluorophenyl)-5-
methylthiazole-2-yl, 4-(3,4-methylenedioxyphenyiditole-2-yl, 4-(4-methoxynaphth-1-
yhthiazole-2-yl, 4-(benzo-2-piperidino)thiazoley2-4-(3-chloro-4-methoxyphenyl)thiazole-2-
yl, 4-(4-ethoxyphenyl)-5-methylthiazole-2-yl, 4-(dethylcarbonylaminophenyl)thiazole-2-yl,
4-(4-bromophenyl)-5-methylthiazole-2-yl, 4-(4-(2-thexyethyl)phenyl)thiazole-2-yl, 4-(4-
methyl-3-nitrophenyl)thiazole-2-yl, 4-(4-t-butyldamnylaminophenyl)thiazole-2-yl, 4-phenyl-5-
(1-methylimidazole-2-yl)thiazole-2-yl, 4-(4-(difluomethoxy)phenyl)-5-methylthiazole-2-yl, 4-
(2,5-diethoxyphenyl)thiazole-2-yl, 4-(4-fluorophdp$-methylthiazole-2-yl, 4-phenyl-5-
methylcarbonylthiazole-2-yl, 4-(3-chloro-4-fluorogtyl)thiazole-2-yl, 4-(3-
fluorophenyl)thiazole-2-yl, 4-(3-methoxyphenyl)thae-2-yl, 4-(2-ethoxyphenyl)thiazole-2-yl,
4-(3-chlorophenyl)thiazole-2-yl, 4-(2-methoxyphexiylazole-2-yl, 4-(2-bromophenyl)thiazole-
2-yl, 4-(4-(dimethylamino)phenyl)thiazole-2-yl, 2-€hlorophenyl)thiazole-2-yl, 4-(4-
methoxyphenyl)thiazole-2-yl, 4-(3-bromophenyl)trobez2-yl, 4-(4-methylcarbonylamino-2-
fluorophenyl)thiazole-2-yl, 4-(4-isopropoxyphenyiigzole-2-yl, 4-(2,3,4-
trichlrophenyl)thiazole-2-yl, 4-(3-chloro-4-methgtyenyl)thiazole-2-yl, 4-(3-fluoro-4-
chlorophenyl)thiazole-2-yl, 4-(3-ethoxyphenyl)thiée-2-yl, 4-(3-nitrophenyl)thiazole-2-yl, 4-
(4-phenylphenylthiazole-2-yl, 4-(2,4-dimethoxyplBthiazole-2-yl, 4-(2,4-
dimethylphenyl)thiazole-2-yl, 4-(4-cyanophenyl)thide-2-yl, 4-(4-ethylphenyl)thiazole-2-yl,
4-(2-methylphenyl)thiazole-2-yl, 4-(2-bromo-5-etlypxenyl)thiazole-2-yl, 4-(2-chloro-4-
ethoxyphenyl)thiazole-2-yl, 4-(2-chloro-4-ethoxyhEemophenyl)thiazole-2-yl, 4-(2-
pyridylhthiazole-2-yl, 4-(4-(2-hydroxylethoxy)phebghiazole-2-yl, 4-(3-(2-
hydroxylethoxy)phenyl)thiazole-2-yl, 4-(2,6-dichégrhenyl)thiazole-2-yl, 4-(3-
methylphenyl)thiazole-2-yl, 4,5-bis(4-methylphemmWdazole-2-yl, 4,5-diphenyloxazole-2-yl, 4-
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(4-pyridyl)thiazole-2-yl, 4-(2-(2-hydroxyethoxy)phg)thiazole-2-yl, 4-(3,4-dichlorophenyl)-5-
methylthiazole-2-yl, 4-(2,4,6-trichlorophenyl)th@e-2-yl, 4-(4-ethoxyphenyl)-5-
phenylthiazole-2-yl, 4-(4-chloro-3-ethoxyphenylghole-2-yl, 4-(3,4,5-
trichlorophenyl)thiazole-2-yl, 2-(4-pyridyl)1,3,4vtdiazole-5-yl, 4-(2-(2-hydroxyethoxy)-5-
bromophenyl)thiazole-2-yl, 3-(benzoxazole-2-yl)-2tmylphenyl, 4-(2,3-dichlorophenyl)-5-
ethylthiazole-2-yl, 4-(3-trifluoromethylphenyl)tiaale-2-yl, 4-(3,4-dichlorophenyl)-5-
phenylthiazole-2-yl, 4-(3,4-dichlorophenyl)-5-(4-thglphenyl)thiazole-2-yl, 1-phenyl-3-(4-
methylphenyl)pyrazole-5-yl, 3-(4-fluorophenyl)pycde-5-yl, 4,5-bis(3,4-
dichlorophenyl)thiazole-2-yl, 5-phenylthiazole-2-$t(4-chlorophenyl)thiazole-2-yl, 4-(4-
trifluoromethylphenyl)thiazole-2-yl, 4-(4-methyldahylphenyl)thiazole-2-yl, 4,5-bis(2-
furyl)thiazole-2-yl, 4-(4-chlorophenyl)oxazole-2;y-(4-trifluoromethoxyphenyl)thiazole-2-yl,
3-(4-chlorophenyl)pyrazole-2-yl, 2-(4-chlorophen{lB,4-oxadiazole-5-yl, 3-phenylpyrazole-5-
yl, 5-(4-methylphenyl)thiazole-2-yl, 4-(4-chlorophg)-5-ethylthiazole-2-yl, 4-(4-
nitrophenyl)thiazole-2-yl, 4-(4-aminophenyl)thiage?-yl, 4-(4-ethoxylphenyl)-5-
methylthiazole-2-yl, 4-(4-diethylamino-3-fluorophg)thiazole-2-yl, 3-(thiophene-2-
yl)pyrazole-5-yl, 4-(4-chlorophenyl)-5-fluorothia®e2-yl, 4-(4-chlorophenyl)-5-aminothiazole-
2-yl, 2-(pyrrole-N-yl)phenyl, 2-(indole-2-yl)phenyi-(benzimidazoloneyl)thiazole-2-yl, 2-
chlorophenylpyrid-4-yl, 3-(4-chlorophenyl)phenyt(4-diethylamino-3-chlorophenyl)thiazole-
2-yl, 5-(4-ethoxyphenyl)thiazole-2-yl, 3-(4-chlotognyl)-5-pyridyl, 4-(3,4-dichlorophenyl)-5-
isopropylthiazole-2-yl, 4-(4-diethylamino-2-fluorbenyl)thiazole-2-yl, 4-(4-(N-pyrrolidinyl)-3-
bromophenyl)thiazole-2-yl, 4-(4-fluoro-3-N-morphojiphenyl)thiazole-2-yl, 2-(4-
chlorophenyl)pyrazine-6-yl, 4-(2,4,5-trichlorophénlyiazole-2-yl, 5-(4-
diethylaminophenyl)thiazole-2-yl, 4-(1-ethoxynapHtyl)thiazole-2-yl, 4-(2,3-
dihydrobenzofuran-5-yl)thiazole-2-yl, 2-(3,4-dichdphenyl)thiazole-4-yl, 4-phenyl-5-(4-
ethoxyphenyl)imidazole-2-yl, 4-(4-(N-piperidinyl)phyl)thiazole-2-yl, 4-(3-
diethylaminophenyl)thiazle-2-yl, 2-(benzothiazolgd®phenyl, 4-(3-(N-
piperidinyl)phenyl)thiazle-2-yl, 4-(3-dimethylamipbenyl)thiazole-2-yl, 4-(4-
chlorophenyl)pyridine-2-yl, 3-(4-diethylaminophejptenyl, 4-(4-ethoxyphenyl)pyrazole-2-yl,
4-(4-ethoxyphenyl)-5-methylpyrazole-2-yl, 4(N-ade?y3-dihydroindole-5-yl)thiazole-2-yl, 4-
(3,4-dichlorophenyl)pyrimidine-2-yl, 3-(thiazoles®}phenyl, 4-(quinoline-2-yl)thiazole-2-yl, 4-
(4-diethylamino-3,5-difluorophenyl)thiazole-2-yl(8-(N-pyrrolidinyl)phenyl)thiazole-2-yl, 4-
(4-aminocarbonylaminophenyl)thiazole-2-yl, 4-(4-@tphenyl)-5-methoxylthiazole-2-yl, 4-(4-
(diethylaminosulfonyl)phenyl)thiazole-2-yl), 4-(diitnethylaminosulfonyl)phenyl)thiazole-2-
yl), 4-(dihydrobenzoxazine-3-one-6-yl)thiazole-2-44(3,4-dichlorophenyl)imidazole-2-yl, 4-
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(4-ethoxyphenyl)oxazole-2-yl, 4-(4-chlorophenyl)arée-2-yl, 3-(4-ethylthiazole-2-yl)phenyl,
3-(5-ethylthiazole-2-yl)phenyl, 3-(4-methylthiaze?eyl)phenyl, 4-(4-diethylamino-2-
chlorophenyl)thiazole-2-yl, 4-(4-diethylamino-2 dftuorophenyl)thiazole-2-yl, 4-(3-
trifluoromethoxyphenyl)thiazole-2-yl, 2-(4-chlorogyl)pyrid-6-yl, 3-(4-diethylamino-3-
fluorophenyl)phenyl, 4-(4-diethylamino-2,3-diflugrieenyl)thiazole-2-yl, 4-(4-(N-
piperidinylsulfonyl)phenyl)thiazole-2-yl, 4-(N-aggindole-5-yl)thiazole-2-yl, 4-(2-
ethoxynaphth-1-yl)thiazole-2-yl, 1-(phenylmethyb3L4-diphenyl)imidazole-2-yl, 4-(N-ethyl-
2,3-dihydroindole-5-yl)thiazole-2-yl, 3-(4-chlorophyl)1,2,4-thiadiazole-5-yl, 4-(N-acetyl-2,3-
dihydroindole-6-yl)thiazole-2-yl, 4-(N-ethylindole-yl)thiazole-2-yl, 3-(4-
chlorophenyl)thiophene-5-yl, 1-(4-chlorophenyl)#4;Ziazole-3-yl, 1-phenylpyrazole-4-yl, 4-
(N-acetylindole-6-yl)thiazole-2-yl, 4-N-methyl-2@hydroindole-5-yl)thiazole-2-yl, 4-(4-
diethylamino-2-chloro-5-fluorophenyl)thiazole-2-y(3-
dimethylaminosulfonylphenyl)thiazole-2-yl, 4-(3-rhgtsulfonylaminophenyl)thiazole-2-yl, 4-
(3-diethylaminosulfonylphenyl)thiazole-2-yl, 2-(4Morophenyl-1,3,5-triazine-4-yl, 4-(4-
(morpholin-N-ylsulfonyl)phenyl)thiazole-2-yl), 4-{éN-pyrrolidinosulfonyl)phenylthiazole-2-
yl), 4-(4-chloro-3-diethylaminophenyl)thiazole-2-y-(4-chloro-3-
trifluoromethylphenyl)thiazole-2-yl, 1-ethyl-4-(2@chlorophenyl)imidazole-2-yl, 1-methyl-4-
(2,3-dichlorophenyl)imidazole-2-yl, 2-(1-naphthyipyridyl, 2-(3,4-dichlorophenyl)5-pyridyl,
4-(4-chlorophenyl)-5-dimethylaminomethylthiazole/-4-(3-diethylaminophenyl)-5-
methylthiazole-2-yl, 4-(4-diethylamino-3-fluorophg):5-ethylthiazole-2-yl, 4-(4-
chlorophenyl)-5-(2-dimethylaminoethyl)thiazole-2-gt(4-trifluoromethyl-2-
fluorophenyl)thiazole-2-yl, 4-(3-trifluoromethyl-Baorophenyl)thiazole-2-yl, 4-(4-
trifluoromethyl-3-fluorophenyl)thiazole-2-yl, 4-@iluoromethyl-4-fluorophenyl)thiazole-2-yl,
4-(3,4-dichlorophenyl)-5-methoxycarbonylthiazolgd24-(1-bromo-2-ethoxynaphth-6-
yhthiazole-2-yl, 4-(3,4-dichlorophenyl)-5-methoxaronylmethylthiazole-2-yl, 1,5-dimethyl-4-
(3,4-dichlorophenyl)imidazole-2-yl, N-(4-chlorophg)pyrrole-3-yl, 4-(3,4-dichlorophenyl)-5-
aminocarbonylthiazole-2-yl, 4-(2-ethoxynaphth-6tyidzole-2-yl, 4-(3,4-dichlorophenyl)-5-
hydroxycarbonylmethylthiazole-2-yl, 4-(4-diethylami2,5-difluorophenyl)-5-ethylthiazole-2-
yl, 4-(4-(N-pyrrolidinyl)-3-fluorophenyl)thiazole-21, 4-(4-diethylamino-3-
ethoxyphenyl)thiazole-2-yl, 4-(4-diethylamino-2-exyphenyl)thiazole-2-yl, 4-(4-(N-
pyrrolidinyl)-3-(trifluoromethyl)phenyl)thiazole-$t, 4-(4-diethylamino-3-
trifluoromethylphenyl)thiazole-2-yl, 4-(1-n-butyH8,4-dichlorophenyl)imidazole-2-yl, 1-(4-
chlorophenyl)imidazole-4-yl, 4-(2-indolyl)thiazo®yl, 5-(4-chlorophenyl)isoxazole-2-yl, 5-(4-
chlorophenyl)1,2,4-oxadiazole-3-yl, 1-ethyl-5-mdtly(3,4-dichlorophenyl)imidazole-2-yl, 4-
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phenyl-5-(4-ethoxyphenyl)oxazole-2-yl, 2-naphthyb¥aidyl, 2-(4-chlorophenyl)oxazole-5-yl,
4-(3-methylethylaminophenyl)-5-ethylthiazole-2-4t(4-ethoxyl-3-
diethylaminophenyl)thiazole-2-yl, 4-(4-diethylampttenyl)-5-fluorothiazole-2-yl, 4-(4-(4-
ethylpiperazine-1-yl)-3-trifluoromethylphenyl)thiale-2-yl, 4-(3-
ethoxycarbonylphenyl)thiazole-2-yl, 4-(4-(N-pyrmtilyl)-3,4-difluorophenyl)thiazole-2-yl, 4-
(4-chlorophenyl)-5-trifluoromethylthiazole-2-yl, @-diethylamino-3-cyanophenyl)thiazole-2-
yl, 4-(2-ethoxynaphth-5-yl)thiazole-2-yl, 4-(4-cibphenyl)isothiazole-3-yl, 4-(N-
methylindole-5-yl)thiazole-2-yl, 4-(3,4-dichloropind)-5-(2-hydroxyethyl)thiazole-2-yl, 4-(4-
chlorophenyl)thiazole-2-yl in which case D is wifiromethyl, 1-(4-chlorophenyl)1,2,3-triazole-
4-yl, 4-(4-(H-imidazole-1-yl)phenyl)thiazole-2-yl, 4-(4-tetraeeb-ylphenyl)thiazole-2-yl, 4-
(4-methyl-4-methoxyphenylmethylaminophenyl)thiazakgl, 4-(4-(N-pyrrolidinyl)-3,5-
difluorophenyl)-5-fluorothiazole-2-yl, 4-(4-N-morphnyl-3-trifluoromethylphenyl)thiazole-2-
yl, 4-(4-(N-piperidinyl)-3-(trifluoromethyl)phenyihiazole-2-yl, 4-(4-nitrophenyl)-5-
trifluoromethylthiazole-2-yl, 4-(4-diethylamino-3fluoromethylphenyl)-5-
trifluoromethylthiazole-2-yl, 4-(3-hydroxycarbonylpnyl)thiazole-2-yl, 4-(4-
hydroxycarbonylphenyl)thiazole-2-yl, 4-(4-N-pyrmiinyl-25-difluorophenyl)thiazole-2-yl, 4-
(4-diethylamino-3-fluorophenyl)-5-fluorothiazoley2- 4-(4-diethylamino-3-
trifluoromethylphenyl)-5-trifluoromethylthiazole-@; 4-(4-aminophenyl)-5-
trifluoromethylthiazole-2-yl, 4-(4-(N-pyrrolidinyphenyl)thiazole-2-yl, 4-(4-(4-ethylpiperazine-
1-yl)phenyl-2,5-difluorophenyl)thiazole-2-yl, 4-@iethylaminophenyl)-5-
trifluoromethylthiazole-2-yl, 4-(4-diethylamino-3difluorophenyl)-5-fluorothiazole-2-yl, 4-(4-
(N-morpholinyl)-2,5-difluorophenyl)thiazole-2-yl -@-(N-piperidinyl)-2,5-
difluorophenyl)thiazole-2-yl, 4-(4-(N-pyrazolyl)-dorophenyl)thiazole-2-yl, 4-(4-
chlorophenyl)-5-methylthiazole-2-yl, 3-(5-methykzole-2-yl)phenyl, 4-(1-ethoxylnaphth-3-
yhthiazole-2-yl, 5-(4-chlorophenyl)isothiazole-8-¢-(5-benzofuryl)thiazole-2-yl, 3-(4-
chlorophenyl)isoxazole-5-yl, 4-(3-N-pyrrolidinyldasnylphenyl)thiazole-2-yl, 4-(4-
diethylaminophenyl)-5-phenylthiazole-2-yl, 4-(3-Narpholinylcarbonylphenyl)thiazole-2-yl,
4-(4-diethylaminophenyl)-5-trifluoromethylcarbonyiazole-2-yl, 4-(4-diethylamino-3-
fluorophenyl)-5-trifluoromethylthiazole-2-yl, 4-(@thylamino-3-fluorophenyl)-5-
trifluoromethylthiazole-2-yl, 4-(4-diethylamino-3dro-5-trifluoromethylphenyl)-5-
trifluoromethylthiazole-2-yl, 4-(4-(2-dimethylamiethoxy)-3-fluorophenyl)thiazole-2-yl, 4-(4-
(N-pyrrolidinyl)phenyl)-5-ethylthiazole-2-yl, 2-(4N-pyrrolidinyl)-3-fluorophenyl)pyridin-5-yl,
4-(4-fluoro-3-9N-pyrrolidinylOphenyl)thiazole-2-y4-(4-diethylamino-3-(N-
pyrrolidinyl)phenyl)thiazole-2-yl, 4-(4-(N-pyrrolyphenyl)-5-(trifluoromethyl)thiazole-2-yl, 2-
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(4-chlorophenyl)thiophene-5-yl, 4-(1-ethoxynaphtgtihiazole-2-yl, 1-(4-
chlorophenyl)pyrazole-3-yl, 4-(4-(N-pyrrolidinyl);2-difluorophenyl)-5-ethylthiazole-2-yl, 4-
(4-(N-pyrrolidinyl)-3-trifluoromethylphenyl)-5-meththiazole-2-yl, 4-(4-(N-piperidinyl)-3-
trifluoromethylphenyl)-5-methylthiazole-2-yl, 4-4@hlorophenyl)-5-n-propylthiazole-2-yl, 4-
(4-ethoxyl-2-(N-pyrrolidinyl)phenyl)thiazole-2-y#i-(4-chloro-2-(N-
pyrrolidinyl)phenyl)thiazole-2-yl, 4-(4-(N-pyrrolidyl)phenyl)-5-fluorothiazole-2-yl, 4-(2-
chloropyridine-5-yl)thiazole-2-yl, 2-(4-(N-pyrrolidyl)phenyl)pyridine-5-yl, 4-(4-(N-
pyrrolidinyl)-3-fluorophenyl)-5-ethylthiazole-2-y-(2-chloropyridine-3-yl)thiazole-2-yl, 4-(4-
(2-methylpyrrolidine-1-yl)-3-fluorophenyl)thiazo@-yl, 4-(4-(N-pyrrolidinyl)-3-
(trifluoromethyl)phenyl)-5-n-propylthiazole-2-yl -@-diethylamino-2-chlorophenyl)-5-
ethylthiazole-2-yl, 4-ethyl-5(4-chlorophenyl)thidee?-yl, 4-4(3,4-dichlorophenyl)-5-
aminothiazole-2-yl, 4-(6-chloroquinoline-3-yl)thale-2-yl, 4-(2,4-bis(N-
pyrrolidinyl)phenyl)thiazole-2-yl, 4-(4-(2,5-dimegipyrrolidine-1-yl)3-fluorophenyl)thiazole-2-
yl, 4-benzothiophene-3-ylthiazole-2-yl, 4-(4-dididayinophenyl)-5-ethylthiazole-2-yl, 4-(4-
methylaminophenyl)thiazole-2-yl, 4-(2,6-diethoxybBmophenyl)thiazole-2-yl, 2-(thiophene-
2-yl)phenyl, 2-(pyrrolidone-N-yl)phenyl, 1-phenyitdutylpyrazole-5-yl, 4-(4-(1-
ethyltetrazolone-4-yl)phenyl)thiazole-2-yl, 4-(4ethylaminocarbonylphenyl)-5-phenylthiazole-
2-yl, 4-(4-(N-pyrrolyl)phenyl)-5-(trifluoromethyljtiazole-2-yl, 4-(pyrimidine-5-yl)thiazole-2-
yl, 4-(4-(N-morpholinyl)-3-fluorophenyl)-5-n-propyliazole-2-yl, 4-(2-fluoropyrine-4-
yhthiazole-2-yl, 4-(2-fluoropyrine-3-yl)thiazole-@, 4-(4-(N-azacycloheptyl)-3-
fluorophenyl)thiazole-2-yl, 4-(2-chloropyridine-4}hiazole-2-yl, 4-(2-methoxylpyridine-5-
yhthiazole-2-yl, 4-(3-fluoropyrine-4-yl)thiazole-@, 4-(3,4-dichlorophenyl)-5-nitrothiazole-2-
yl, 4-(N-methyl-2,3-dihydroindole-6-yl)thiazole-2;y}-(8-chloroquinoline-3-yl)thiazole-2-yl, 4-
(4-(N-pyrrolidinyl)-2,3-difluorophenyl)-5-ethylthieole-2-yl, 4-(2-(N-pyrrolidinyl)thiazole-4-
yhthiazole-2-yl, 4-(benzofurazan4-yl)thiazole-2-¢+(2-dimethylaminopyridine-5-yl)thiazole-
2-yl, 4-(2-fluoropyridine-5-yl)thiazole-2-yl, 4-(24-methylpiperidine-1-yl)pyiridine-6-
yhthiazole-2-yl, 4-(3-fluoro-2-methylpyridine-6-)thiazole-2-yl.

m) Any one or more of the compounds described in WO2ZRM517 Al,;

n) a compound of the formula below or a salt thereof,
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R

R3
R R}
L

X
I“;

wherein each of Rand R is, independently, H, Cs alkyl, C>-Cs alkenyl, or G-Cg alkynyl,
each of which is optionally substituted with 1-Z Ris NRPSO,, SONR®, C(O)NF, NR°C(0),
OC(O)NR, NR°C(0)O, NRC(O)NR, S, S(0), S(Q) NR®, CH,, O, C(O)NS(O),

S(ORNC(O), heteroaryl, or cyclyl; R is£Cy4 cyclyl, heterocyclyl, aryl, or heteroaryl, each of
which is optionally substituted with 1-4"Reach R is independently halo, hydroxyl, alkoxy,
thiol, alkylthio, amino, alkylamino, dialkylamingyano, nitro, amido, alkylamido,
dialkylamido, thioyl, sulfonyl, cyclyl, heterocydlyaryl, or heteroaryl; each®®s independently
H, Ci-Cs alkyl, C,-Cg alkenyl, G-Cg alkynyl, aryl, arylalkyl, or acetyl; each’®s independently
C,:-Cs alkyl, C-Cs alkenyl, G-Cg alkynyl, cyclyl, heterocyclyl, aryl, heteroarylalo, hydroxyl,
alkoxy, thiol, alkylthio, aryloxy, arylalkoxy, am@m akylamino, dialkylamino, thioyl,
alkylthioyl, sulfonyl, sulfonamidyl, amido, ureaylfonylurea, hydroxyl alkoxyl, alkoxy alkoxyl,
acyl, nitro, or cyano, each of which is optionallybstituted with 1-3 R each Ris
independently &Cs alkyl, C-Cg alkenyl, or G-Cg alkynyl, halo, hydroxyl, alkoxy, thiol,
alkylthio, aryloxy, amino, akylamino, dialkylaminthioyl, sulfonyl, sulfonamidyl, amido, urea,
sulfonylurea acyl, nitro, cyano, cyclyl, heterogychryl, or heteroaryl; Ris independently H,
C,1-Cs alkyl, C-Cg alkenyl, or G-Cg alkynyl, halo, hydro xyl, alkoxy, aryloxy, arylaiky,
amino, akylamino, dialkylamino, thioyl, alkylthigysulfonyl, sulfonamidyl, amido, urea,
sulfonylurea, acyl, nitro, cyano, and is optionalypstituted with 1-3 Beach of R-R" s,
independently, H, CCs alkyl, C,-Cg alkenyl, or G-Cg alkynyl, halo, hydroxyl, alkoxy, amino,
akylamino, thiol, alkylthiol, nitro, or cyano, eachwhich is optionally substituted with 1-ZR

each of m and n is, independently, 0, 1, 2, 3, 4r 5.

0) Any one or more, optionally all, of the compound4.3, 17, 27, 28, 39, 42, 43, 44, 58,
65, 71 and 80, and also optionally 83, describedihafter.

[00013] The following particular options may be used injometion with the first aspect, either

individually or in any suitable combination.
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[00014]R* and R may, independently, be methyl or ethyl. They mathtbe methyl. Rand R
may both be H. They may both be alkyl, e.g. metinydthyl. One of Rand R may be alkyl
(e.g. methyl or ethyl) and the other H’ iRay be hydrogen. It may be methyl or may be some
other alkyl.

[00015]If Ar is a 6-membered ring, it may be 1,4-disulggt. If Ar is a 5-membered ring it
may be 1,3-disubstituted. Ar may be a ring whichas 1,2-disubstituted. In this context,
“disubstituted” refers to substitution by Cy and NR

[00016]Ar may be a disubstituted benzene ring (i.e. a plese ring), a disubstituted thiophene
ring or a disubstituted nitrogen heterocycle havaegveen 1 and 4 nitrogen atoms. It may be a
6 membered aromatic ring having between 0 andr@geh atoms. It may be a ring that is not a

2-thiazolyl ring. It may be a pyridazine ring, eagpyridazin-3,6-diyl.

[00017]Cy may be a 5 or 6 membered aromatic ring havimgdsn 0 and 2 nitrogen atoms, 0
or 1 sulfur atoms and 0 or 1 oxygen atoms. Altevedt it may be piperazine. The piperazine
may be substituted on both nitrogen atoms. Cy neayain no chlorine. It may be a group that
is not a chlorophenyl group (optionally additiogadubstituted). In some embodiments

compound | has no chlorine.

[00018]n may be 1.

[00019]D may be H.

[00020] The modulating may be inhibiting.

[00021]In a particular embodiment,*Rnd R are both methyl, R R*, R> and D are all H and n
is 1. In a specific instance of this embodimentjsAa 6-membered ring having 1 or 2 nitrogen
atoms and having no substituents other than Cytandmide nitrogen, these being in a 1,4-

relationship on the ring.

[00022] The compound may have ansp@gainst STF3A of less than 10 micromolar, or less

than 5 micromolar or less than 1 micromolar, os lgsn 0.1 micromolar.
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[00023] The compound may not modulate, or may not inhibit, TRPA1L. It may not inhibit

TRPAL at an Igy of < 5 micromolar or at an Kgof < 10 micromolar.

[00024] The above embodiment also includes all enantiomers and diastereomers of the
compound, as well as salts of the compounds. Suitable salts include pharmaceutically and/or
veterinarially acceptable salts, for example the hydrochloride salts. The free bases of the

compounds are also encompassed.

[00025]In an embodiment, there is provided use of a compound as defined above for
modulating, optionally inhibiting, Wnt activity and/or porcupine activity. There is also provided
a method of modulating, optionally inhibiting, Wnt activity (e.g. Wnt secretion) and/or porcupine
activity comprising exposing cells, or a Wnt protein or a Wnt receptor, to a compound as
definedabove. The cells may be cells that over-express Wnt protein. The method maw be an
vitro method or it may be an vivo method. Without wishing to be bound by theory, the

inventors hypothesise that the compounds defined above inhibit the secretion of Wnt proteins.
The compounds as defined above are capable of inhibiting porcupine, which is essential and
specific for the palmitoylation of Wnt proteins before secretion. Thus in an embodiment there is
provided a method of inhibiting, Wnt secretion in a cell, said method comprising exposing said
cell to a compound as definalove. In another embodiment there there is provided a method of
inhibiting Wnt secretion in a cell which over-expresses Wnt protein, said method comprising
exposing said cell to a compounddasined above.

[00026]In another embodiment, there is provided use of a compound as defined above for
treatment of a disease or condition associated with Wnt pathway activity. The Wnt pathway
activity may be excessive activity. This embodiment also includes a method for treating said
disease or condition, comprising administering to a subject in need thereof a therapeutically
effective amount of the compound. The subject may be a human or may be a non-human, e.g. a

non-human mammal or other non-human animal.
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[00027] The disease or condition may be selected from ithepgconsisting of cancer, fibrosis,
stem cell and diabetic retinopathy. The cancer beag cancer characterised by abnormal,

optionally high, Wnt activity.
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[00028]In another embodiment there is provided use ofmapound as defined above for the

manufacture of a medicament for the treatmentdi$@ase or condition associated with
abnormal, optionally high, Wnt pathway activity.ellisease or condition may be selected from
the group consisting of cancer, fibrosis, stem aedl diabetic retinopathy, rheumatoid arthritis,
psoriasis and myocardial infarction. There is gsavided a composition or medicament for the
treatment of such a disease or condition, said ositipn or medicament comprising a
compound as defined above together with one or iploaemaceutically acceptable carriers,

diluents or adjuvants.

[00029] The disease or condition may be a cancer, suchragal colon, breast, bladder, head
and neck, gastric, lung, ovarian, prostate, thyno@h-small-cell lung, as well as chronic
lymphocytic leukemia, mesothelioma, melanoma, peattr adenocarcinoma, basal cell
carcinoma, osteosarcoma, hepatocellular carcingvila)’s tumour or medulloblastomd@he
disease ocondition may be aevere fibrotic disease, such as pulmonary fibytiser fibrosis,

skin fibrosis or renal fibrosis. It may lsedegenerative disease. It may be a metabolicsismech

asdiabetic retinopathy

[00029a] In another aspect, there is provided #eeaf a compound as defined above in the
manufacture of a medicament for the treatmentdifease or condition associated with Wnt
pathway activity, said disease or condition beiglgcted from the group consisting @incer,
such as cervicatolon, breast, bladder, head and neck, gastrng, lovarian, prostate, thyroid,
non-small-cell lung, as well as chronic lymphocytiukemia, mesothelioma, melanoma,
pancreatic adenocarcinoma, basal cell carcinom@osarcoma, hepatocellular carcinoma,
Wilm’s tumor or medulloblastoma, orfibrotic disease, such as pulmonary fibrosis,rlierosis,
skin fibrosis or renal fibrosis, @ degenerative disease, or a metabolic diseaseasdidbetic

retinopathy.

[00030]In an embodimenthere is provided a compound as defined above ®irutherapy.

[0030a] In another aspect, there is provided tleeai® compound as defined above in

diagnosis.
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[00031]In another aspect, there is providepharmaceutical composition comprising a
compound as defined above together with one or iploaemaceutically acceptable carriers,

diluents or adjuvants.

[00032]In another aspect, there is providedaahydrous form of the free base of 2-(1,3-
dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-|-(6-phenylpyridazin-3-yl)acetamide.
There is also provided a pharmaceutical composa@mnprising said anhydrous free base, a
method of treating or preventing a proliferativeatder comprising administering a
therapeutically effective amount of said anhydrivae base to a subject in need thereof and use
of said anhydrous free base either in the treatwieatproliferative disorder or in the

manufacture of a medicament for the treatmentpmbéferative disorder.

[00032a] In another aspect, there is provided arpaeeutical composition comprising an
anhydrous free base as defined above.

[00032b] In another aspect, there is provided aofise anhydrous free base as defined above
in the manufacture of a medicament for the treatraka proliferative disorder regulated by the

Wnt pathway.

Brief Description of Drawings
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[00033]Figure 1 shows tumour weights and volumes in nieatéd with Compound 5:

[00034]Figure 2 shows images of tumours treated with Camgdd.

[00035] Figure 3 shows the time-course of p-LRP6 (Ser 148tbition (in vitro) induced by
porcupine inhibitors. It is a Western blot analysi$?A-1 teratocarcinoma cells treated with 2
1M of Compound 5, for the time points indicated.asontrol, cells treated with either growth
medium alone or the vehicle (DMSO) for 48 h werduded. (A) Western blots with antibodies
as indicated on the left. (B) Densitometric anaysi pLRP6 relative to total LRP6.

[00036] Fig. 4 shows pLRP& vitro inhibition-dose titration. It is a Western blotadysis of
HPAF-II pancreatic adenocarcinoma cells treateti Wie indicated doses of Compound 5 for 6
h. The positive controls are a cell lysate of watied STF3A cells and cells treated with vehicle
only (DMSO). (A) Western blots with antibodies adicated on the left. (B) Densitometric
analysis of pLRP6 relative to total LRP6.

Description of Embodiments

[00037] The invention relates to the preparation and tleeai:iew compounds that modulate
Wnt activity, to methods of using the compoundsa asgle agent or in combination, for
treating or preventing diseases and conditionscéatsal with Wnt pathway activity, in
particular having a dysfunction linked to Wnt sitjimg pathway i.e. cancer, fibrosis, stem cell
and diabetic retinopathy. Thus the invention reldatea class of compounds that act as
modulators of the Wnt pathway and to pharmaceuticalpositions comprising these
compounds and to their use for the preparationmoédicament for the treatment of diseases
having a dysfunction linked to Wnt signalling pathywvhere Wnt plays a role in proliferation
of cancer via multiple mechanisms, including a k&g in stem cell maintenance. Dysfunction
of the Wnt pathway is related to conditions inchgjibut not limited to, cancessich as
cervical colon, breast, bladder, head and neck, gasing, lovarian, prostate, thyroid, non-

small-cell lung, as well as chronic lymphocytickemia, mesothelioma, melanoma, pancreatic
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adenocarcinoma, basal cell carcinoma, osteosardwpajocellular carcinoma, Wilm’s tumour
and medulloblastoma and other diseases with highéifiression such as fibrosis (including
skin, idiopathic pulmonary, liver, renal intersitimyocardial, infarct and liver) and diabetic
retinopathy. Respiratory conditions, or respirationyiours, may in certain embodiments not be

conditions treated by the present invention.

[00038] Many of the compounds of the present inventionlaBedimethyl-3,7-dihydro-1H-
purine-2,6-diones or 1,3-dimethyl-2,6-dioxo-1,2;8&6&ahydropurines and related compounds.
The general structure of these is structure (Jedsed earlier. In this definition the following

may apply.

[00039]Alkyl groups may be linear or may be branched. Timey be C1 to C12 or may be
more than C12. They may for example be C1 to C60d13, C3 to C6 or C6 to C12, e.g.
methyl, ethyl, propyl, isopropyl, butyl, isobutygrtiary butyl, pentyl, neopentyl, hexyl, octyl,
isooctyl, decyl or dodecyl. In certain instancesytmay contain cyclic structures. Thus they
may for example be, or may contain, cyclohexyl,hyketyclohexyl, isopropylcyclopentyl,

cyclobutylethyl etc. In certain embodiments they aot cage structures such as adamantyl.

[00040]Aryl groups may be homoaromatic. They may be beoideThey may be monocyclic,
bicyclic or polycyclic (i.e. contain more than 2gs). They may comprise fused and/or unfused
rings. They may, unless otherwise specified, hawyesaitable substitution pattern, e.g. ortho,
meta, para. Unless specified, they may have anyppppte number of substituents (e.g. a
monocyclic aromatic may have from 1 to 5 substitsiea fused bicyclic aromatic may have
from 1 to 7 substituents etc.).

[00041]Heteroaryl groups may have 1 heteroatom, or mag Ba® or 4 heteroatoms or in

some cases more than 4. The heteroatom(s) are aoyaadected (independently) from N, S
and O, however in some instances other heteroatwagde present. Heteroaryl groups

typically have 5 or 6 ring atoms unless they aoydlic or polycyclic. Unless otherwise
specified, they may have any suitable substitypattern and may have any appropriate number
of substituents. Heteroaryl groups may be monocyalibicyclic or polycyclic. The fused rings

may each be either a heteroaryl ring or a homaarg| provided that at least one is heteroaryl.

[00042]Non-aromatic rings may, unless otherwise specifiedzarbocyclic or may contain one

or more heteroatoms, e.g. 1, 2, 3 or 4 heteroatBach heteroatom may, independently, be N,
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S or O, or some other heteroatom. The rings mag frawn 4 to 8 ring atoms, commonly 5 or 6.
Suitable examples include piperazinyl and morplyblimgs. Group Cy in structure (I) may be,

in some embodiments, an example of such rings.

[00043]The term “optionally substituted” signifies thateoar more substituents may be present
or there may be no substituents. Substituents meyag not be present on the above groups
(alkyl, aryl, heteroaryl, non-aromatic rings). Teenay be 0, 1, 2, 3 or 4 or more than 4
substituents on a group, as dictated by the streictiithe group. Possible substituents include
halogens (e.g. fluorine, chlorine or bromine), alipups, alkoxy groups (i.e. O-alkyl, where
alkyl is as defined above), aryloxy groups (i.ea®k, where aryl is as defined above), ester,
amide or sulfonate ester groups (i.e..ROCONHR, S@R, where R is alkyl as defined above),
however other substituents may additionally orralévely be present. In cases where
substituents are shown, the term “optionally st&id” indicates the possibility of additional
substituents that are not shown. Thus for exanmptructure I, when it is stated that Ar is
“optionally substituted”, this indicates the posi#ip of further substituents additional to Cy and
NR®, but does not indicate the possibility that eitBgror NR might be absent. Thus, for
example, in cases where it is stated that Ar disubstituted” aromatic ring, this should be
taken to mean that there are only two substituemt$ie ring, i.e. no additional substituents
other than Cy and the amide nitrogen. For exantipdel,4-phenylene group in compound 1 is

regarded as “disubstituted”.

[00044]In structures (1) and (1), n may be 1 to 5. It eyl to 3. It may be any one of 1, 2, 3,
4 or 5. Substituent D may be H, halogen, alkyl|agikyl, aryl, or dialkylamino, each (other
than H and halogen) being optionally substitutecriples include hydrogen, chlorine,
bromine, methyl, ethyl, propyl, cyclopropyl, phentylfluoromethyl, dimethylamino, N-
piperidinyl, N-piperazinyl, N-methyl-N’-piperazingtc. In many embodiments, nis 1.

[00045]In some cases, the substituentsaRd R are the same, and in others they are different.
In the event that they are different, they give ts stereochemistry at the carbon atom to which
they are attached. In general the stereochemisthaacarbon (or at each carbon) may be (S) or
(R). In the particular example where n is 1 and @in@® and R is H and the other is an alkyl
group, a preferred stereochemistry is as showtructsire (I1), where Me represents the alkyl

group. In cases where the alkyl group is methys, skereochemistry is particularly preferred.
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[00046] Examples of group Ar in structure (1) include 1Hdepylene, 2,5-pyridinediyl, 3,6-
pyridazinediyl, 2,5-pyrazinediyl, 2,5-thiophenedi2l4-thiophenediyl, 2,5-furandiyl, 2,4-
furandiyl, etc. Examples of group Cy in structudarfclude phenyl, thiazole-2-yl, thiophene-2-
yl, thiophene-3-yl, pyridine-1-yl, pyridine-2-ylypdine-3-yl, pyridazine-3-yl, pyridazine-4-yl,
pyrimidine-2-yl, pyrimidine-4-yl, pyrimidine-4-yIN-imidazolyl, 2-, 4- or 5-thiazolyl, 2-, 4- or
5-oxazolyl, N-morpholinyl or N’ substituted N-pieinyl. Suitable substituents on the N’
position of the piperazinyl substituent include =O}fX, where X is t-butoxy, neopentyl,
methyl, phenyl, p-chlorophenyl, benzylg-difluorobenzyl, chlorobenzyl, fluorobenzyl etc.

[00047]In some embodiments'Rnd R are the same. They may be both methyl. They may be
both ethyl. In the latter case, Ar may be 1,4-phamy and Cy may be thiophene-3-yl.

[00048]In some embodiments D is H. In other embodiments, idethyl, cyclopropyl,
trifluoromethyl, phenyl, dimethylamino, morpholin, thiophene-3-yl or bromo. In the event
that D is not H (e.g. is methyl, cyclopropyl, mfiromethyl, phenyl, dimethylamino, morpholin-
N-yl, thiophene-3-yl or bromo), Ar may be 1,4-phleme and Cy may be thiophene-3-yl.

[00049]In some embodiments, nis 1 and in others it is 2 ¢n the event that nis 2 or 3, Ar

may be 1,4-phenylene and Cy may be thiophene-84iliazole-2-yl.

[00050]In some embodiments>Rnd R are either both H or both methyl. In other
embodiments, one is H and the other is methyltoyleln the event that they are not both H, Ar
may be 1,4-phenylene. Alternatively, if they ar¢ bath H, either Ar is 1,4-phenylene or Cy is
phenyl or either is thiazole-2-yl.

[00051]In some embodiments’&s H.

[00052]In some embodiments Ar is 1,4-phenylene and Clyiggphene-3-yl or thiazole-2-yl. In

particular embodiments Ar is 1,4-phenylene and<yiophene-3-yl.

[00053]In a particular embodiment,*Rnd R are both Me, D is H, nis 1 and Bnd R are
both H. In this embodiment, it is preferred thaaifis 1,4-phenylene, Cy is not thiophene-3-yl.
In a variation of this embodiment, eithet &d R are not both methyl, or D is not H, or n is not

1, or R and R are not both H (optionally more than one, andartipular instances all, of these



25
apply) and Ar is 1,4-phenylene and Cy is thioph&ng-or thiazole-2-yl (optionally Ar is 1,4-
phenylene and Cy is thiophene-3-yl).

[00054]In some embodiments, any one or more, optionallyohtompounds 7, 13, 27. 28, 39,
42, 43, 44, 58, 65, 71, 80 and 83 as defined haftemmay be excluded from the scope of the
invention. In some embodiments, any one or morgowally all, of compounds 8, 12, 55 and

85 may also be excluded.

[00055]In some embodiments, Ar and Cy are not both oplipsabstituted phenyl rings. In
some embodiments, at least on of Ar and Cy is batematic or non-aromatic. In some

embodiments at least one of Ar and Cy is heteroatiom

[00056]In some embodiments, if Ar is 1,4-phenylene or@Beyl, Cy has no more than 1

ring nitrogen atom. In other embodiments, if AaiS-membered ring, it is not oxazolediyl. In

yet other embodiments, if Ar is a 5-membered rinmay be thiophenediyl, e.g. thiophene-2,4-
diyl. In the context of the present specificatimference to “if A then B” should be taken to
indicate the possibilities either that A is not t@se or that both A and B are the case. Therefore
for example, the statement “if Ar is a 5-membeliad,rit may be thiophenediyl” may be taken

to mean that either Ar is not a 5-membered ringlee Ar is a thiophenediyl ring. In such
instances, Ar could be for example, a pyridinediy), but could not be a furandiyl ring.

[00057]1t will be understood that many (although not afihe limitations set out above in
various embodiments may be used together in cormbmand the present invention explicitly

contemplates such combinations where they areipabte.

[00058] Specific (but non-limiting) examples of the compdarof the present invention are set

out below:
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[00059] The compounds of the present invention may hau€gmagainst STF3A of less than
about 10 micromolar. The ¥gmay be less than about 5, 2, 1, 0.5, 0.2 or Octamiolar. It may

be between about 0.01 and about 10 micromolaretwvden about 0.01 and 5, 0.01 and 1, 0.01
and 0.5, 0.01 and 0.1, 0.01 and 0.05, 0.1 andl5rd 1, 0.1 and 0.5, 0.1 and 10, 0.5 and 10, 1
and 10, 5and 10, 1 and 5 or 0.1 and 0.5, e.g.t&bow, 0.02, 0.03, 0.04, 0.05, 0.1, 0.2, 0.3, 0.4,
0.5,0.6,0.7,0.8,0.9,1, 2, 3,4, 5, 6, 7, 8r 20 micromolar. A suitable method for testingdC
is as follows: approximately 5000 cells in [dIsculture media are seeded in each well of black
96 well plates and incubated overnight at 37°Cul2& serially diluted compound is then added
to the cells giving final concentration of. Afteday of treatment, 100 of a luminescent cell
viability assay reagent is added to each well aondbated for 10 minutes at room temperature.

Luminescence is then measured to determigg IC

[00060] The compound may be such that it does not modwatges not inhibit, TRPAL. It
may not inhibit TRPA1 at an Kgof about 10 micromolar or of about 5 micromolaobabout

2 micromolar or of about 1 micromolar. It may b&€RPA1 non-inhibitor. The term not inhibit”
in this context may refer to an inhibition of lékan about 10%,o0r less than about 5, 2 or 1% at

the specified concentration.

[00061] The compounds of the present invention may inlpbdsphorylation of co-receptor
LRP6 in PA-1 teratocarcinoma cells and/or in HPApdncreatic adenocarcinoma cells by
greater than about 40% after 4 hours at a condemtraf about 2 micromolar. In this context,
inhibition of 40% indicates that the concentratadrphosphorylated LRP6 after 4 hours is 40%
lower than in a control to which no inhibiting cooymd was added. The inhibition under the
specified conditions may be greater than about 46%reater than about 45, 50 or 55%, and
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may be for example about 40, 45, 50, 55 or 60%.iihikition may be achieved with a

concentration of less than about 3 micromolarees than about 2, 1, 0.5, 0.2, 0.1 or 0.05
micromolar, or at a concentration of between al@o@®3 and 2 micromolar, or between about
0.003 and 1.5 micromolar, 0.003 and 1 micromol&08 and 0.5 micromolar, 0.003 and 0.2
micromolar, 0.003 and 0.1 micromolar, 0.003 and 000003 and 0.01, 0.01 and 2, 0.1 and 2, 1
and 2, 0.01 and 0.1, 0.01 and 1, 0.01 and 0.1 &%d 0.005 and 0.5 micromolar, e.g. at a
concentration of about 0.003, 0.005, 0.01, 0.0025,@.1, 0.2, 0.5, 1, 1.5 or 2 micromolar.

[00062] The compounds of the present invention may beenagcexemplified in the
Examples provided herewith. A common method inveleeupling 1,3-dimethyl-3,7-dihydro-
1H-purine-2,6-dione (or suitable derivative suctaascid chloride) with an amineM-Ar-Cy

(or a protected derivative of that if Ar or Cy haeactive substituents other than NHIhis
reaction may be conducted in the presence of aldaiamine, commonly a tertiary amine such

as HATU and/or triethylamine.

[00063] The present invention encompasses in particuéaatiydrous form of the free
base of 2-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetralosdH-purin-7-yl)-N-(6-phenylpyridazin-3-
yl)acetamide, pharmaceutical compositions contgitite anhydrous form of this free base and
methods of use of the anhydrous form of the fres lna the treatment of certain medical

conditions. This compound is labelled herein asmaund 5.

[00064] In the development of a drug in solid state fouable for scale up and cGMP
production and ultimately for clinical and commataise, an acceptable level of drug activity
against the target of interest is only one of thpartant variables that must be considered. For
example, in the formulation of pharmaceutical cosipans it is imperative that the
pharmaceutically active substance be in a formdaatbe reliably reproduced in a commercial
manufacturing process and which is robust enougtitttstand the conditions to which the
pharmaceutically active substance is exposed.

[00065] In a manufacturing sense it is important thatrfyigommercial manufacture the
manufacturing process of the pharmaceutically adivbstance be such that the same material
is reproduced when the same manufacturing conditme used. In addition it is desirable that
the pharmaceutically active substance exists olid ®rm where minor changes to the

manufacturing conditions do not lead to major cleang the solid form of the pharmaceutically
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active substance produced. For example it is itapbthat the manufacturing process produce
material having the same crystalline propertiea ogliable basis and also produce material

having the same level of hydration.

[00066] In addition it is important that the pharmaceutjcactive substance be stable
both to degradation, hygroscopicity and subseqctesmges to its solid form. This is important
to facilitate the incorporation of the pharmaceaiticactive ingredient into pharmaceutical
formulations. If the pharmaceutically active sapske is hygroscopic (“sticky”) in the sense

that it absorbs water (either slowly or over tine$ almost impossible to reliably formulate the
pharmaceutically active substance into a drug esuthount of substance to be added to provide
the same dosage will vary greatly depending uperdédgree of hydration. Furthermore
variations in hydration or solid form (“polymorphi$) can lead to changes in physico-chemical
properties, such as solubility or dissolution rathich might in turn lead to inconsistent oral

absorption in a patient.

[00067] Accordingly, chemical stability, solid state siékpj and "shelf life" of the
pharmaceutically active agent are very importacidisg. In an ideal situation the
pharmaceutically active agent and any compositimmgaining it, should be capable of being
effectively stored over appreciable periods of timghout exhibiting a significant change in
the physico-chemical characteristics of the aatm@ponent such as its activity, moisture

content, solubility characteristics, solid form ahd like.

[00068] In relation to 2-(1,3-dimethyl-2,6-dioxo-1,2,3 @utahydro-7H-purin-7-yl)-N-(6-
phenylpyridazin-3-yl)acetamide, initial studies wearried out on the free base, the preferred
chemical form, and indicated that polymorphism weessalent with the compound being found
to adopt more than one crystalline form dependimgnuthe manufacturing conditions. In

addition it was observed that the moisture contaned from batch to batch.

[00069] Accordingly the inventors have prepared a singlgmorphic form of 2-(1,3-
dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-7H-purin-7--(6-phenylpyridazin-3-yl)acetamide

which overcomes or ameliorates one or more of bfow@ identified problems.

[00070] The present invention therefore encompasses aments form of the free base
(non-hydrated single polymorph) of 2-(1,3-dimetBy6-dioxo-1,2,3,6-tetrahydro-7H-purin-7-
y)-n-(6-phenylpyridazin-3-yl)acetamide.
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[00071] The anhydrous free base may be crystalline. Tysaltine anhydrous free base
shows on X-ray diffraction a peak on the 2thetdesat22.2°+0.5°. It also shows on X-ray
diffraction peaks on the 2theta scale at 5.5°+@rkf 14.2°£0.5°. In particular, it shows on X-
ray diffraction at least four peaks on the 2thetes selected from the group consisting of
5.5°+0.5° and 12.5°+0.5°, 14.2°+0.5°, 16.7°+0.5P,7+0.5°, 18.8°+0.5°, 22.4°+0.5°,
24.2°+0.5° and 31.7°+0.5°. Specifically it showsXomay diffraction peaks on the 2theta scale
of and 5.5°+0.5° and 12.5°+0.5°, 14.2°+0.5°, 16(r%#, 17.7°+£0.5°, 18.0°£0.5°, 18.8°+0.5°,
19.6°+0.5°, 20.6°+0.5°, 22.4°+0.5°, 24.2°+0.5°,240.5°, 25.0°+0.5°, 27.0°+0.5°, 27.6°+0.5°,
29.8°+0.5°, 31.7°+0.5° and 32.2°+0.5°,.

[00072] The present invention also encompasses a pharti@telcomposition
comprising the anhydrous free base as describedealib also encompasses a method of
treating or preventing a proliferative disorder guising administration of a therapeutically
effective amount of the anhydrous free base ofitkiention to a patient in need thereof. In
some embodiments the proliferative disorder is eanit further encompasses the use of the
anhydrous free base of the invention in the treatroéa proliferative disorder such as cancer.
It further encompasses the use of the anhydroesbi@se of the invention in the manufacture of
a medicament for the treatment of a proliferativieodler. In some embodiments the

proliferative disorder is cancer.

[00073]Disclosed herein are also compositions for the rtatdun of Wnt activity, optionally
for the treatment of a disease or condition assedtiaith Wnt pathway activity. These
incorporate the compound of structure | as defeisale, together with one or more

pharmaceutically acceptable adjuvants, diluentgoaruérriers.

[00074]Modulator and inhibitor compounds and agents ofpifesent invention may be
administered as compositions either therapeuticallyreventively. In a therapeutic
application, compositions are administered to &patlready suffering from a disease, in an
amount sufficient to cure or at least partiallyeatrthe disease and its complications. The
composition should provide a quantity of the conmmbar agent sufficient to effectively treat

the patient.

[00075] The therapeutically effective dose level for anytipalar patient will depend upon a

variety of factors including: the disorder beingdied and the severity of the disorder; activity
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of the compound or agent employed; the composéiaployed; the age, body weight, general
health, sex and diet of the patient; the time ohimistration; the route of administration; the
rate of sequestration of the agent or compoundgtination of the treatment; drugs used in
combination or coincidental with the treatment etbger with other related factors well known

in medicine.

[00076]One skilled in the art would be able, by routinperxmentation, to determine an
effective, non-toxic amount of agent or compoundcivhvould be required to treat applicable
diseases.

[00077] Generally, an effective dosage is expected to bleamange of about 0.0001mg to
about 1000mg per kg body weight per 24 hours; sipicabout 0.001mg to about 750mg per
kg body weight per 24 hours; about 0.01mg to ab00img per kg body weight per 24 hours;
about 0.1mg to about 500mg per kg body weight gendurs; about 0.1mg to about 250mg per
kg body weight per 24 hours; about 1.0mg to abé0n®y per kg body weight per 24 hours.
More typically, an effective dose range is expedtelde in the range about 1.0mg to about
200mg per kg body weight per 24 hours; about 1.@vabout 100mg per kg body weight per
24 hours; about 1.0mg to about 50mg per kg bodghtgier 24 hours; about 1.0mg to about
25mg per kg body weight per 24 hours; about 5.Corapbut 50mg per kg body weight per 24
hours; about 5.0mg to about 20mg per kg body weigh24 hours; about 5.0mg to about 15mg
per kg body weight per 24 hours.

[00078] Alternatively, an effective dosage may be up towats®0mg/m. Generally, an
effective dosage is expected to be in the rangdofit 25 to about 500mg?npreferably about
25 to about 350mg/Mmmore preferably about 25 to about 300nTg/still more preferably about
25 to about 250mg/Mmeven more preferably about 50 to about 250rAgamd still even more
preferably about 75 to about 150mg/m

[00079] Typically, in therapeutic applications, the treatiheould commonly be for the

duration of the disease state.

[00080] Further, it will be apparent to one of ordinarylisiki the art that the optimal quantity
and spacing of individual dosages will be determibg the nature and extent of the disease
state being treated, the form, route and site ofiadtration, and the nature of the particular
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individual being treated. Also, such optimum cadiadis can be determined by conventional

techniques.

[00081]1t will also be apparent to one of ordinary skillthe art that the optimal course of
treatment, such as, the number of doses of the asitign given per day for a defined number
of days, can be ascertained by those skilled imthasing conventional course of treatment

determination tests.

[00082]In general, suitable compositions may be prepacedrding to methods which are
known to those of ordinary skill in the art and @ctingly may include a pharmaceutically

acceptable carrier, diluent and/or adjuvant.

[00083] These compositions can be administered by standatds. In general, the
compositions may be administered by the parenfergl, intravenous, intraspinal, subcutaneous
or intramuscular), oral or topical route. Morefprably administration is by the parenteral

route.

[00084] The carriers, diluents and adjuvants must be "dabég' in terms of being compatible

with the other ingredients of the composition, antldeleterious to the recipient thereof.

[00085]Examples of pharmaceutically acceptable carriediloents are demineralised or
distilled water; saline solution; vegetable basislsuch as peanut oil, safflower olil, olive oil,
cottonseed oil, maize oil, sesame oils, arachisratioconut oil; silicone oils, including
polysiloxanes, such as methyl polysiloxane, pheoysiloxane and methylphenyl
polysolpoxane; volatile silicones; mineral oils Bws liquid paraffin, soft paraffin or squalane;
cellulose derivatives such as methyl celluloseyletbllulose, carboxymethylcellulose, sodium
carboxymethylcellulose or hydroxypropylmethylcelisg; lower alkanols, for example ethanol
or iso-propanol; lower aralkanols; lower polyalkygeglycols or lower alkylene glycols, for
example polyethylene glycol, polypropylene glyahylene glycol, propylene glycol, 1,3-
butylene glycol or glycerin; fatty acid esters sashisopropyl palmitate, isopropyl myristate or
ethyl oleate; polyvinylpyrridone; agar; carrageergum tragacanth or gum acacia, and
petroleum jelly. Typically, the carrier or cargewill form from 10% to 99.9% by weight of the

compositions.
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[00086] The compositions of the invention may be in a feunable for administration by
injection, in the form of a formulation suitabler faral ingestion (such as capsules, tablets,
caplets, elixirs, for example), in an aerosol fauitable for administration by inhalation, such
as by intranasal inhalation or oral inhalationaiform suitable for parenteral administration,

that is, subcutaneous, intramuscular or intravemgastion.

[00087]For administration as an injectable solution opsusion, non-toxic parenterally
acceptable diluents or carriers can include, Risgaution, isotonic saline, phosphate buffered

saline, ethanol and 1,2 propylene glycol.

[00088] Some examples of suitable carriers, diluents, éxcip and adjuvants for oral use
include peanut oil, liquid paraffin, sodium carbmsthylcellulose, methylcellulose, sodium
alginate, gum acacia, gum tragacanth, dextrosepseicsorbitol, mannitol, gelatine and lecithin.
In addition these oral formulations may contairtale flavouring and colourings agents.
When used in capsule form the capsules may bectweatie compounds such as glyceryl

monostearate or glyceryl distearate which delaytdigration.

[00089] Adjuvants typically include emollients, emulsifiethickening agents, preservatives,

bactericides and buffering agents.

[00090] Solid forms for oral administration may containdbns acceptable in human and
veterinary pharmaceutical practice, sweetenermtdgrating agents, diluents, flavourings,
coating agents, preservatives, lubricants andfoe tielay agents. Suitable binders include gum
acacia, gelatine, corn starch, gum tragacanthusodiginate, carboxymethylcellulose or
polyethylene glycol. Suitable sweeteners inclugease, lactose, glucose, aspartame or
saccharine. Suitable disintegrating agents inctate starch, methylcellulose,
polyvinylpyrrolidone, guar gum, xanthan gum, beit@ralginic acid or agar. Suitable diluents
include lactose, sorbitol, mannitol, dextrose, kaalellulose, calcium carbonate, calcium
silicate or dicalcium phosphate. Suitable flavogragents include peppermint oil, oil of
wintergreen, cherry, orange or raspberry flavouriBgitable coating agents include polymers
or copolymers of acrylic acid and/or methacryligdeand/or their esters, waxes, fatty alcohols,
zein, shellac or gluten. Suitable preservativeliole sodium benzoate, vitamin E, alpha-

tocopherol, ascorbic acid, methyl paraben, propyapen or sodium bisulphite. Suitable
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lubricants include magnesium stearate, stearig aomium oleate, sodium chloride or talc.

Suitable time delay agents include glyceryl morarstee or glyceryl distearate.

[00091]Liquid forms for oral administration may contain,addition to the above agents, a
liquid carrier. Suitable liquid carriers includeater, oils such as olive oil, peanut oil, sesame
oil, sunflower oil, safflower oil, arachis oil, coout oil, liquid paraffin, ethylene glycol,
propylene glycol, polyethylene glycol, ethanol, peool, isopropanol, glycerol, fatty alcohols,

triglycerides or mixtures thereof.

[00092] Suspensions for oral administration may further pose dispersing agents and/or
suspending agents. Suitable suspending agentslénsbdium carboxymethylcellulose,
methylcellulose, hydroxypropylmethyl-cellulose, peinyl-pyrrolidone, sodium alginate or
acetyl alcohol. Suitable dispersing agents incledehin, polyoxyethylene esters of fatty acids
such as stearic acid, polyoxyethylene sorbitol mamali-oleate, -stearate or -laurate,
polyoxyethylene sorbitan mono- or di-oleate, -s&&or -laurate and the like.

[00093] The emulsions for oral administration may furthemprise one or more emulsifying
agents. Suitable emulsifying agents include dspgragents as exemplified above or natural

gums such as guar gum, gum acacia or gum tragacanth

[00094]Methods for preparing parenterally administrablmpositions are apparent to those
skilled in the art, and are described in more tetafor example, Remington's Pharmaceutical
Science, 15th ed., Mack Publishing Company, Ea$tan,hereby incorporated by reference

herein.

[00095] The composition may incorporate any suitable stafgicsuch as an anionic, cationic or
non-ionic surfactant such as sorbitan esters gropgkthylene derivatives thereof. Suspending
agents such as natural gums, cellulose derivativesorganic materials such as silicaceous

silicas, and other ingredients such as lanolin, alag be included.

[00096] The compositions may also be administered in thma faf liposomes. Liposomes are
generally derived from phospholipids or other lipithstances, and are formed by mono- or
multi-lamellar hydrated liquid crystals that arspirsed in an agueous medium. Any non-toxic,
physiologically acceptable and metabolisable lgagable of forming liposomes can be used.
The compositions in liposome form may contain digdyis, preservatives, excipients and the
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like. The preferred lipids are the phospholipidd ¢he phosphatidyl cholines (lecithins), both

natural and synthetic. Methods to form liposonreskaown in the art, and in relation to this
specific reference is made to: Prescott, Ed., Mitho Cell Biology, Volume XIV, Academic
Press, New York, N.Y. (1976), p. 8seq., the contents of which is incorporated herein by

reference.

[00097] The oral formulation may be formulated with onevmre pharmacologically
acceptable ingredients to make a tablet or cagtalevith an enteric coating. Methods for
such formulations are well known to those skilledhe art (see e.g., Remington: The Science
and Practice of Pharmacy,"6d. (1995) Mack Publishing Company, Easton, Raeih
incorporated by reference). The enteric coatiag e an enteric coating which enhances
delivery of the composition or active(s) drugs pedfic regions of the gastrointestinal tract for
enhanced bioavailability, such as are describédhited States of America Patent Application
Publication No. 20040162263 entitled “Pharmaceutmanulations targeting specific regions
of the gastrointesinal tract” to Sanetsal and published 19 August 2004.

Examples

[00098] The following examples provide compounds accordintpe present invention together
with a number of general synthetic schemes forgeg the compounds. Each synthetic
scheme has been illustrated with a specific exanaple the examples following that may be
made by the same general process. The persordskiltee art will readily appreciate the
variations required to the illustrated example adflesynthetic scheme in order to prepare other
related compounds.

[00099] Synthesis of amines

Suzuki Method A: A stirred solution of the arylhd#i (1 equiv.), boronic acid.5 equiv.) and
sodium carbonate (2 equiv.) in toluene (0.08 M) asatker (0.32 M) was degassed for 15 min
with argon. Tetrakis(triphenylphosphine)palladiuin(@.05 equiv.) was added to reaction
mixture and the reaction mixture was heated tauxefibr 16 h. After completion of starting
material, the reaction mixture was concentratedveaigr was added to reaction mixture and
extracted with ethyl acetate. The combined orgkayiers were washed with brine, dried with
NaSO, and concentrated under vacuum. The crude compeaagurified by column

chromatography to afford the purified product.
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[000100]Synthesis of 6-phenylpyridazin-3-amine.

X N
H,N~ N

'H NMR (400 MHz, DMSO-g) & (ppm): 7.96-7.94 (d, J=8 Hz, 2H), 7.82-7.80 (.2=Hz,
1H), 7.48-7.35 (m, 3H), 6.86-6.84 (m, 1H), 6.64¢pPH). LC-MS: m/z 172.0 (M+H) with a
purity of 82%.

[000101]Synthesis of 4-(pyridazin-3-yl) aniline.

/N
H2N N:N

'H NMR (400 MHz, CDC4) 5 (ppm): 9.01-9.0 (d, J =4.4 Hz, 1H), 8.01-7.99X¢; 8.8 Hz, 1H),
7.88-7.86 (d, J = 7.9 Hz, 2H), 7.62-7.60 (m, 1H$866.66 (d, J = 8.0 Hz, 2H), 5.61 (s, 2H).

[000102]Synthesis of 4-(thiazol-5-yl)aniline.

7 N
HZN’Q{J

'H NMR (400 MHz, CDCJ) § (ppm): 8.87 (s, 1H), 8.01 (s, 1H), 7.33-7.31 (¢834 Hz, 2H),
6.60-6.58 (d, J = 8.3 Hz, 2H), 5.42 (s, 2H).

[000103]Synthesis of 6-(4-fluorophenyl)pyridazin-3-amine.

N=N
H2N—<\ />—< >—F

'H-NMR (400 MHz; DMSO-¢) & (ppm): 8.02-7.98 (m, 2H), 7.82 (d, J = 9.2 Hz, 1HPI (t, J
=9.2 Hz, 2H), 6.84 (d, J = 9.6 Hz, 1H), 6.5 (s)2HC-MS: m/z 190 (M+H) with a purity of 99
%.

[000104]Synthesis of 3'-(trifluoromethoxy)biphenyl-4-amine.

'H NMR (400 MHz, CDCJ) & (ppm): 7.44 — 7.46 (m, 1H), 7.36 — 7.41 (m, 4Hp97— 7.11 (m,
1H), 6.74 — 6.77 (m, 2H), 3.77 (bs, 2H).
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[000105]Synthesis of 5-(thiazol-2-yl)pyridin-2-amine.

_ 2
Nﬂ
©

S
'H NMR (400 MHz, MeOD-d) 5 (ppm): 8.48 (s, 1H), 7.95 — 7.98 (m, 1H), 7.77X&; 3.6 Hz,
1H), 7.48 (d, J = 3.6 Hz, 1H), 6.64 — 6.66 (M, 1HJ-MS: m/z 178 (M+H).

[000106]Synthesis of 4'-morpholinobiphenyl-4-amine.

oo

'H NMR (400 MHz, DMSO-¢) & (ppm): 7.39 (d, J = 8.80 Hz, 2H), 7.26 (d, J =08:&, 2H),
6.94 (d, J = 8.80 Hz, 2H), 6.60 (d, J = 8.80 Hz),ZH06 (s, 2H), 3.74 (t, J = 4.80 Hz, 4H), 3.09
(t, J = 4.80 Hz, 4H).

[000107]Synthesis of 3'-morpholinobiphenyl-4-amine.
(O
-

'H NMR (400 MHz, DMSO-¢) & (ppm): 7.32 — 7.34 (m, 2H), 7.19 — 7.23 (m, 1HD37(s, 1H),
6.95 — 6.97 (M, 1H), 6.78 — 6.81 (M, 1H), 6.60626m, 2H), 3.74 (t, J = 4.80 Hz, 4H), 3.14 (t,
J = 4.80 Hz, 4H). LC-MS: m/z 255 (M+H) with a piyrof 88%.

[000108]Synthesis of 4-(pyrimidin-2-yl) aniline.
N
A\
/
HZN’®/<ND

[000109]Synthesis of 4-(2-chloropyrimidin-4-yl)aniline.

H2N—< >—<\N_/<N

Cl
'H-NMR (400 MHz; DMSO-¢) & (ppm): 8.54 (d, J = 5.2 Hz, 1H), 7.92 (d, J =182} 2H), 7.83
(d, J = 5.2 Hz, 1H), 6.65 (d, J = 8.8 Hz, 2H), 6(842H). MS (ESI): m/z 206 [M+ H]+. LC-

MS: Purity of 99%.
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To a stirred solution of 4-(2-chloropyrimidin-4-ghiline (1 equiv.) in methanol (0.1 M) and

10% aqueous NaOH (0.24 M) was added 10% Pd/C (2@yvand stirred under Hydrogen
balloon pressure at room temperature for 16 h.réhetion mixture was filtered through celite
pad and washed with methanol, filtrate concentrateter reduced pressure. The resultant solid
was recrystalized with 30% ethyl acetate in petnoiesther to afford 4-(pyrimidin-4-yl)aniline

as a pale yellow solidH-NMR (400 MHz; DMSO-g) & (ppm): 9.02 (s, 1H), 8.62 (d, J = 5.2

Hz, 1H), 7.94 (d, J = 8.4 Hz, 2H), 7.81 (d, J =B 1H), 6.65 (d, J = 8.8 Hz, 2H), 5.79 (s,

2H). MS (ESI): m/z 172 [M+ H]+. LC-MS: Purity of 94.

[000110]Suzuki Method B: A solution of aryl halidé& equiv.) in 1,4-dioxane (0.12 M) and
water (0.5 M) was treated with the respective baranid or ester (1.2 equiv.),
tricyclohexylphosphine (0.1 equiv.) andRO, (2 equiv.) at room temperature. Nitrogen gas was
passed through the reaction mixture for 15 min(dth) (0.1 equiv.) was added to the reaction
mixture and degassed for another 15 min. The @aatixture heated to 180 for 16 h. After
completion, reaction mixture was cooled to roomgerature, added water, extracted with ethyl
acetate thrice. The combined organic layers weshad with brine solution, dried over
anhydrous N8O, filtered, rotary evaporated and dried under vattm afford crude product.

The crude product was purified by column chromadpgy to afford the purified product.

[000111]Synthesis of 2,3"-bipyridin-6'-amine.

MS (ESI): m/z 172.13 [M+ H]+.

[000112]Synthesis of 4-(thiazol-2-yl) aniline.

S
i<
N

'H-NMR (400 MHz; CDC}) & (ppm): 7.77 (d, J = 6.0 Hz, 1H), 7.19 (d, J =Bz 1H), 6.71 (d,
J =4.8 Hz, 2H), 3.8 (brs, 2H). LC-MS: m/z 175 [M-HPurity of 62%.

[000113]Suzuki Method C: A stirred solution of arylhalife1 equiv.) in 1,4-dioxane (0.7 M)
and water (3.5 M) was treated with the respect®mhic acid or ester (1 equiv.) and®Os

(2.4 equiv.) at room temperature. Nitrogen gas pessed through the reaction mixture for 15
min. Pd(dppf)GIDCM (0.02 equiv.) was added to the reaction mixturedeghssed for another
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15 minutes. The reaction mixture heated to°C0fdr 4 h. After completion, reaction mixture
was cooled to room temperature, added water, égttacith ethyl acetate trice. The combined
organic layers was washed with brine solution,dlaeer anhydrous N8O, filtered, rotary
evaporated and dried under vacuum to afford crudéyet. The crude product was purified by

column chromatography to afford the purified praduc

[000114]Synthesis of 4-(thiophen-3-yl) aniline.

S
'H-NMR (400 MHz; CDC}) & (ppm): 7.41 (d, J = 8.4 Hz, 2H), 7.33 (d, J =887, 1H), 7.32 (d,

J=0.9Hz, 1H), 7.31 (s, 1H), 6.71 (d, J = 8.4 1), 3.7 (brs, 2H). MS (ESI): m/z 176
[M+H]+. LC-MS: Purity of 97 %.

[000115]Synthesis of 6-(pyridin-4-yl) pyridazin-3-amine.

T
'H NMR (400 MHz, DMSO-g) 5 (ppm): 7.96-7.94 (d, J=8 Hz, 2H), 7.82-7.80 (B.2=Hz,

1H), 7.48-7.35 (m, 3H), 6.86-6.84 (m, 1H), 6.64¢pPH). LC-MS: m/z 172.0 (M+H) with a
purity of 82%.

[000116]Synthesis of 5-(2-methylthiazol-4-yl)pyridin-2-arein
N

HN—( {\l¥

— S
'H NMR (400 MHz, DMSO-¢) & (ppm): 8.58-8.57 (1H, d, J = 1.6 Hz), 7.94-7.98(tid, J1 =
2 Hz, J2 = 6.4 Hz), 7.15 (1H, s), 6.56-6.54 (1H] & 8.4Hz), 4.54 (2H, brs), 2.76 (3H, s).

[000117]Synthesis of N-methyl-4-(thiophen-3-yl)aniline.

S
(-
'H NMR (400 MHz, CDCY) 5 (ppm): 7.45-7.43 (d, J =7.0 Hz, 2H), 7.33 (s, TH}2-7.27 (m,
3H), 6.65-6.63 (d, J = 7.1 Hz, 1H), 3.77-3.58 (iid), 2.87 (s, 1H).

[000118]Synthesis of 4-(oxazol-2-yl) aniline.

N
w3
(0]
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To a solution of commercially available 2-(4-nitrgmyl)oxazole, 1 (1 equiv.) in methanol (0.05
M) was added Pd/C (10% by wt) and stirred reaciitoroom temperature under H2 gas balloon
pressure for 4 h. After completion of starting nnialle the reaction mixture was filtered through
Celite bed and filtrate was concentrated to giexgzol-2-yl) aniline, 2 as a brown solftH

NMR (400 MHz, DMSO-¢) 4 (ppm): 8.0 (s, 1H), 7.64 (d, J=8.4 Hz, 2H), 7.201H), 6.63-

6.61 (d, J=8.4 Hz, 2H), 5.68 (brs, 2H). LC-MS: rhf1.0(M+H) with a purity of 97%.

[000119]Synthesis of 5-phenylthiophen-2-amine.

Step 1: Preparation of ethyl 2-amino-5-phenylthepd 3-carboxylate.
EtOOC

/

HoN S

A stirred solution of the respective aldehyde doke (1 equiv.), ethyl cyano acetate (1 equiv.)
and S powder in ethanol (1.6 M) was treated witlpholine (5 M) dropwise at room
temperature and stirred for 3 h. After completiéstarting material, the reaction mixture was
concentrated and crude compound was purified byneolchromatography to give the product.
'H NMR (400 MHz, CDC}) 5 (ppm): 7.45-7.43 (m, 2H), 7.34-7.30 (m, 2H), 7220 (m, 2H),
6.0 (brs, 2H), 4.33-4.27 (q, J=7.2 Hz, 2H), 1.385{t, J=7.2 Hz, 3H). LC-MS: m/z

248.2(M+H) with a purity of 94%.

/

HaoN S

Step 2: Preparation of 5-phenylthiophen-2-amine.

A solution of ethyl 2-amino-5-phenylthiophene-34maxylate (1 equiv.) in ethanol (0.04 M) was
added 50% aqg. HCI (0.04 M) and reaction mixture eeted to reflux for 4 h. After

completion of starting material, the reaction migtwas cooled to room temperature and
concentrated under vacuum and basified with aq.Na¢0lution and extracted with ethyl
acetate twice. The combined organic layers werdadsvith brine solution dried over NagsO
concentrated under vacuum. The crude compound wiéged by column chromatography to
give the purified product. LC-MS: m/z 176.8(M+H)tvia purity of 61%.

[000120]Synthesis of 4-phenylthiophen-2-amine.

EtOOC

/

HoN" g



46

Step 1: Preparation of ethyl 2-amino-4-phenylthenpd 3-carboxylate.

'H NMR (400 MHz, CDC}) 5 (ppm): 7.30-7.28 (m, 5H), 6.07 (brs, 1H), 6.05(t&H), 4.06-
4.00 (g, J=6.8 Hz, 2H), 0.94-0.91 (t, J=6.8 Hz, .3H}-MS: m/z 248.03 (M+H) with a purity of
98%.

H,N /S\
Step 2: Preparation of 4-phenylthiophen-2-amine.
'H NMR (400 MHz, DMSO-g) § (ppm): 7.60-7.58 (m, 2H), 7.40-7.38 (m, 3H), 7297 (m,

2H), 7.15-7.11 (m, 2H). LC-MS: m/z 176.0(M+H) wighpurity of 94%.

[000121]Synthesis of 4-(pyrrolidin-1-yl)aniline.

e

Step 1: Preparation of 1-(4-nitrophenyl)pyrrolidine

Potassium carbonate (2 equiv.) and the respeatimveea(1.1 equiv.) were added to a stirred
solution of 1-fluoro-4-nitrobenzene, 1 (1 equin)anhydrous DMSO (0.5 M) and stirred at
120°C for 18 h. Upon consumption of starting matetiad, reaction was diluted with water and
extracted with dichloromethane. The combined or&ayers were washed with brine, dried
over NaSQ, and concentrated under vacuum. Crude product w@fsel using column
chromatography to afford the purified produét. NMR (400 MHz, DMSO-g) & (ppm): 8.05

(d, J=9.2 Hz, 2H), 6.62 (d, J=9.2 Hz, 2H), 3.38 4id), 1.99 (m, 4H). LC-MS: m/z 193 (M+H)

s
Step 2: Preparation of 4-(pyrrolidin-1-yl)aniline.

[000122]1-(4-nitrophenyl)pyrrolidine was dissolved in etlagetate (0.05 M) and reduced with
H-cube at 58C, 10 bar. Reduction was completed in 2 cycles.Skheent was evaporated off in
vacuo, and the crude purified using column chrography to afford the product NMR

(400 MHz, DMSO-@) & (ppm): 6.49 (d, J=8.4 Hz, 2H), 6.34 (d, J=8.4 Hz24 (s, 2H), 3.07

(m, 4H), 1.87 (m, 4H). LC-MS: m/z 163 (M+H).

[000123]Synthesis of (S)-tert-butyl 4-(4-aminophenyl)-3-mgpiperazine-1-carboxylate.
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Step 1: Preparation of (S)-tert-butyl 3-methyl-4njrophenyl)piperazine-1-carboxylate.
'H NMR (400 MHz, CDCY) & (ppm): 8.15 - 8.12 (m, 2H), 6.79 - 6.77 (d, J=29% 2H), 4.13 -

3.96 (M, 3H), 3.57 - 3.53 (M, 1H), 3.29 - 3.22 @H), 3.12 (br s, 1H), 1.49 (s, 9H), 1.18 (d,
J=6.4 Hz, 3H). LC-MS: m/z 363 (M+H+41) .

) W
H2N4©7N\_/N—<O Aé

Step 2: Preparation of (S)-tert-butyl 4-(4-aminapie 3-methylpiperazine-1-carboxylate.

'H NMR (400 MHz, CDC}) 5 (ppm): 6.84 (d, J=8.6 Hz, 2H), 6.64 (d, J=8.6 PHd), 3.53 (br s,
3H), 3.26 (br s, 2H), 2.99 - 2.96 (m, 1H), 2.888%2(m, 1H), 1.48 (s, 9H), 0.87 (d, J=6.4 Hz,
3H). LC-MS: m/z 292 (M+H).

[000124]Synthesis of (R)-tert-butyl 4-(4-aminophenyl)-3-imdpiperazine-1-carboxylate.

. o
OZNON N— :
— O

Step 1: Preparation of (R)-tert-butyl 3-methyl-4nifrophenyl)piperazine-1-carboxylate.

'H NMR (400 MHz, CDCY) § (ppm): 8.15 - 8.13 (m, 2H), 6.79 - 6.77 (m, 2H}L24(br s, 2H),
4.02 (br s, 1H), 3.57 - 3.53 (m, 1H), 3.29 - 3.22 2H), 3.12 (br s, 1H), 1.49 (s, 9H), 1.18 (d,
J=6.8 Hz, 3H). LC-MS: m/z 363 (M+H+41).

.
HaN— >—N\_/N—/<O *é
Step 2: Preparation of (R)-tert-butyl 4-(4-aminopyig3-methylpiperazine-1-carboxylate.
'H NMR (400 MHz, CDC}) 5 (ppm): 6.84 (d, J=8.4 Hz, 2H), 6.65 - 6.63 (m, 2BI53 (br s,
3H), 3.26 (br s, 2H), 2.99 - 2.96 (m, 1H), 2.888%2(m, 1H), 1.48 (s, 9H), 0.87 (d, J=6 Hz, 3H).
LC-MS: m/z 292 (M+H).

[000125]Amide coupling Method A: To a stirred solution @ihemercially available 2-(1,3-

dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yhatic acid, 1 (1 equiv.) in dichloromethane
(0.01 M) was added HATU (1.3 equiv.), triethylam{des equiv.) and the respective amine (1
equiv.). The reaction mixture was allowed to stiram temperature. Upon completion of the

reaction, water was added to the reaction mixtackthe mixture was extracted with
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dichloromethane. The organic layer was washed lvitie solution, dried over anhydrous
NaSO;, and concentrated under vacuum to afford the gpuol@uct. The crude product is
further purified by column chromatography.

[000126]Compound 1: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(thiazol-5-yl)phenyl)acetamide.

N
HN’®/</S\J
o]
\N)J]iNéo
o)\rr N

'H NMR (400 MHz, DMSOdg) & (ppm): 10.58 (s, 1H), 9.03 (s, 1H), 8.24 (s, 1808 (s,1H),
7.65 (s,4H), 5.20 (s, 2H), 3.40 (s, 3H), 3.20 &).3

[000127]Compound 2: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydkB-purin-7(6H)-yl)-N-(5-
phenyl thiophen-2-yl)acetamide.

7\
HN"Ng
0 Ao

SN | N>

V,
O)\lil N
'H NMR (400 MHz, DMSO-g) & (ppm): 11.71 (s, 1H), 8.09 (s, 1H), 7.55-7.53)¢, 8 Hz,
2H), 7.38-7.34 (t, J = 7.6 Hz, 2H), 7.28-7.21 (H) 26.73-6.72 (d, J = 3.6 Hz, 1H), 5.25 (s,

2H), 3.46 (s, 3H), 3.20 (s, 3H). LC-MS: m/z 396(88+H) with a purity of 99.02 %. HPLC: At
254 nm with a purity of 95%.

[000128]Compound 3: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-phenyl
thiophen-2-yl)acetamide.
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'H NMR (400 MHz, DMSO-g) & (ppm): 11.70 (s, 1H), 8.09 (s, 1H), 7.64-7.62)¢, 7.6 Hz,
2H), 7.42-7.38 (t, J=7.2 Hz, 2H), 7.31-7.28 (m, 2HP8-7.07 (d, J=1.6 Hz, 1H), 5.26 (s, 2H),
3.46 (s, 3H), 3.20 (s, 3H). LC-MS: m/z 396.11 (M+M}h a purity of 99%.

[000129]Compound 4: N-(4-(1H-imidazol-1-yl)phenyl)-2-(1,3wkthyl-2,6-dioxo-2,3-
dihydro-1H-purin-7(6H)-yl)acetamide.

s
Xt»

'H NMR (400 MHz, DMSO-g) & (ppm): 10.57 (s, 1H), 8.18 (s, 1H), 8.08 (s, 1H$8 — 7.70
(m, 3H), 7.59 — 7.61 (m, 2H), 7.08 (s, 1H), 5.222(d), 3.46 (s, 3H), 3.20 (s, 3H). LC-MS: m/z
380 (M+H) with a purity of 99%.

[000130]Compound 5: 2-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tatrdro-7H-purin-7-yl)-N-(6-
phenylpyridazin-3-yl)acetamide (alternatively nan2e(l,3-dimethyl-2,6-dioxo-2,3-dihydro-
1H-purin-7(6H)-yl)-N-(6-phenyl pyridazin-3-yl)acetade).

@/@
ﬁi»

'H NMR (400 MHz, DMSO-¢) & (ppm): 11.77 (s, 1H), 8.32-8.25 (m, 2H), 8.12-8110) 3H),
7.57-7.49 (m, 3H), 5.37 (s, 2H), 3.46 (s, 3H), I4BH). LC-MS: m/z 390.1 (M+H) with a
purity of 99%.

[000131]Compound 6: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(pyridazin-3-yl)phenyl)acetamide.

7 N
HN
o) //§
PR
O)\Iil N/

N=N
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'H NMR (400 MHz, DMSO-¢) & (ppm): 10.66 (s, 1H), 9.17-9.16 (d, J = 4.4, 18420-8.14 (m,
3H), 8.09(s, 1H), 7.77-7.73 (m, 3H), 5.25 (s, 2BIA7 (s, 3H), 3.27 (s, 3H), 3.20 (s, 3H). LC-
MS: m/z at 392 [M+H] with 99%.

[000132]Compound 7: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydkB-purin-7(6H)-yl)-N-(4-
(pyridazin-3-yl)phenyl)acetamide.

N=\

N
N\ /
] ;@@ﬂ
\N)J\/[N 0
O)\Tl N/>

[000133]*H-NMR (400 MHz; DMSO-d) 5 (ppm): 10.65 (brs, 1H), 9.18 (s, 1H), 8.80 (d, J =
5.2 Hz, 1H), 8.20 (d, J = 8.8 Hz, 2H), 8.07 (s, 181p2 (d, J = 5.2 Hz, 1H), 7.75 (d, J = 8.8 Hz,
2H), 5.25 (s, 2H), 3.46 (s, 3H), 3.20 (s, 3H). KESI): m/z 392 [M+ H]+. LC-MS: Purity of
97%.

[000134]Compound 8: 2-(1, 3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(pyrimidin-2-yl)phenyl)acetamide.

N
A\
HN/Q/QND
0
i
L »
O)\lil N
H NMR (400 MHz, DMSO-¢) 6 (ppm): 10.66 (s, 1H), 8.87-8.86 (d, J = 4.0 Hz),2437-8.35

(d, J = 8.4 Hz, 2H), 8.08 (s, 1H,), 7.74-7.72 (¢,8.8 Hz ,2H), 7.40-7.38 (t, J = 4.8 Hz, 1H),
5.24 (s, 2H), 3.46 (s, 3H), 3.20 (s, 3H). LC-MSzraf 392 [M+H] with 99%.

[000135]Compound 9: N-(2,3'-bipyridin-6'-yl)-2-(1,3-dimetk¥,6-dioxo-2,3-dihydro-1H-
purin-7(6H)-yl)acetamide.
N=
N
HN /,\ \_/
o)

sl

|
o)\rr N
'H-NMR (400 MHz; DMSO-¢) & (ppm): 11.21 (s, 1H), 9.08 (s, 1H), 8.67 (d, J4& Bz, 1H),
8.47 (d, J = 7.2 Hz, 1H), 8.08 (s, 1H), 8.03 (&,42 Hz, 2H), 7.9 (t, J = 7.6 Hz, 1H), 7.38 (t, J
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=5.2 Hz, 1H), 5.30 (s, 2H), 3.46 (s, 3H), 3.193(d). MS (ESI): m/z 392.13 [M+ H]+. LC-
MS: Purity of 97%.

[000136]Compound 10: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(pyridin-4-yl)phenyl)acetamide.

o
N/
HN
0
N)jiN>
/)
o)\ril N
'H NMR (400 MHz, MeOD-g) & (ppm): 8.55 (d, J = 6.00 Hz, 2H), 7.992 (s, 1HJ37- 7.78

(m, 4H), 7.71 (d, J = 6.00 Hz, 2H), 5.28 (s, 2H}83(s, 3H), 3.33 (s, 3H). LC-MS: m/z 391
(M+H) with a purity of 99%.

[000137]Compound 11: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(6-(4-
fluoro phenyl)pyridazin-3-yl)acetamide.

HN-_/
o}
\N N
W
o)\rlu N
'H-NMR (400 MHz; CDC}) & (ppm): 11.65 (s, 1H), 8.58 (d, J = 9.6 Hz, 1H997(dd, J = 5.2

Hz, J = 3.6 Hz, 2H), 7.90 (d, J = 9.2 Hz, 1H), 7(3LH), 7.17 (t, J = 8.8 Hz, 1H), 5.57 (s, 2H),
3.64 (s, 3H), 3.42 (s, 3H). MS (ESI): m/z 410.17#{M]+. LC-MS: Purity of 99%.

[000138]Compound 12: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(6-
(pyridin-4-yl)pyridazin-3-yl)acetamide.

IpaY:
HN"N =N
(o]
~ )ENAO
“ )
V
O)\Iil N
'H NMR (400 MHz, DMSO-g) & (ppm): 11.88 (brs, 1H), 8.76 (s, 2H), 8.39-8.37 2i), 8.15-

8.09 (m, 3H), 5.38 (s, 2H), 3.46 (s, 3H), 3.16¢3). LC-MS: m/z 393.20 (M+H) with a purity
of 98.93 %. HPLC: At 254 nm with a purity of 98%.
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[000139]Compound 13: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(3-
methyl biphenyl-4-yl)acetamide.

W““)“

'H NMR (400 MHz, DMSO-g) § (ppm): 9.79 (s, 1H), 8.10 (s, 1H), 7.63 (d, J &Mz, 2H),
7.54-7.40 (m, 5H), 7.34 (t, J = 7.2 Hz, 1H), 5(862H), 3.45 (s, 3H). 3.22 (s, 3H), 2.32 (s, 3H).

[000140]Compound 14: 2-(1, 3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(2-
methoxy biphenyl-4-yl)acetamide.
OMe

¢ 4O
e

'H NMR (400 MHz, DMSO-g) § (ppm): 10.56 (s, 1H), 8.09 (s, 1H), 7.48-7.30 Bid), 7.28-
7.17 (m, 3H), 5.23 (s, 2H), 3.72 (s, 3H). 3.463d), 3.20 (s, 3H).

[000141]Compound 15: (S)-tert-butyl 4-(4-(2-(1,3-dimethybalioxo-2,3-dihydro-1H-purin-
7(6H)-yl)acetamido)phenyl)-3-methy|piperazine-lbmrylate.

z\)t
'H NMR (400 MHz, CDCY) & (ppm): 9.27 (s, 1H), 7.77 (s, 1H), 7.42 (d, J&8z, 2 H), 6.85
(d, J=8.8 Hz, 2H), 4.94 (s, 2H), 4.00 - 3.78 (htK), 3.71 - 3.69 (M, 2H), 3.61 (s, 3H), 3.46 (s,

3H), 3.42 - 3.36 (m, 1H), 3.21 (br s, 1H), 3.05038(m, 2H), 1.47 (s, 9H), 0.94 (d, J= 6.4 Hz,
3H). LC-MS: m/z 512 (M+H) with a purity of 97%.

[000142]Compound 16: (R)-tert-butyl 4-(4-(2-(1,3-dimethybzalioxo-2,3-dihydro-1H-purin-
7(6H)-yl)acetamido)phenyl)-3-methylpiperazine-1imatylate.
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'H NMR (400 MHz, CDCJ) 5 (ppm): 9.35 (br s, 1H), 7.77 (s, 1H), 7.46 — (@4 2H), 6.90 (br
s, 2H), 4.94 (s, 2H), 3.89 (br s, 1H), 3.70 — 3®8 1H), 3.67 — 3.61 (m, 4H), 3.46 (m, 4H),
3.32 -3.25 (br s, 1H), 3.09 (br s, 2H), 1.48 {4),9.96 (d, J=6.4 Hz, 3H). LC-MS: m/z 512
(M+H) with a purity of 97%.

[000143]Compound 17: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-methyl-
N-(4-(thiophen-3-yl)phenyl)acetamide.

age
o)
~ )%[NAO
V)
O)\lil N
'H NMR (400 MHz, CDCY) & (ppm): 7.74-7.72 (d, J =7.6 Hz, 2H), 7.54-7.51)¢, 9.2 Hz,

2H), 7.43-7.26 (m, 4H), 4.89 (s, 2H), 3.59 (s, 38188 (s, 3H), 3.34 (s, 3H). MS (ESI) m/z 410
[M+1].

[000144]Amide coupling Method B: To a stirred solution @inemercially available 2-(1,3-
dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yhatic acid, 1 in N,N-dimethylformamide
(0.2 M) was added Hunig's base (1.5 equiv.), HATb (equiv.) and the respective amine (1.2
equiv.). The mixture was stirred at room tempemratdfter consumption of starting material,
the reaction mixture was quenched with water aricheted with dichloromethane. The
combined organic layers were washed with brinetgoiudried over Ng5O, and concentrated
under vacuum to afford the crude product. The cprdduct is further purified by column

chromatography.

[000145]Compound 18: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)acetamide.
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IH NMR (400 MHz, DMSO-¢) 6 (ppm): 10.43 (s, 1H), 8.07 (s, 1H), 7.78 - 7.77 i), 7.69 -

7.67 (m, 2H), 7.62 - 7.60 (m, 3H), 7.53 - 7.52 (H), 5.22 (s, 2H), 3.47 (s, 3H), 3.21 (s, 3H).
LC-MS: m/z 396 (M+H) with a purity of 98%.

[000146]Compound 19: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-
phenylpyridin-2-yl)acetamide.

'H NMR (400 MHz, DMSO-g) 5 (ppm): 11.07 (bs, 1H), 8.68 (s, 1H), 8.04 — 8112 3H), 7.70
—7.72 (m, 2H), 7.48 (t, J = 7.60 Hz, 2H), 7.38)(& 7.60 Hz, 1H), 5.29 (s, 2H), 3.19 (s, 3H).

LC-MS: m/z 391 (M+H) with a purity of 98%.

[000147]Compound 20: tert-butyl 4-(4-(2-(1,3-dimethyl-2,®xb-2,3-dihydro-1H-purin-
7(6H)-yl) propanamido)phenyl)piperazine-1-carboigla
0 //\NBoc
N=N_N
BWateas
N | > H

V.
O)\lil N
'H NMR (600 MHz, GD¢) & (ppm): 9.84 (s, 1H), 8.39 (d, J = 9.0 Hz, 1H),27(8, J = 2.9 Hz,

1H), 7.01 (s, 1H), 6.64 (dd, J = 9.0, 2.9 Hz, 1H35 (s, 2H), 3.26 (m,4H), 3.26 (s,3H), 3.25
(s,3H), 2.53 — 2.40 (m, 4H), 1.45 (s, 10H). LC-M&z 499 (M + H) with a purity of 99%

[000148]Compound 21: N-(5-(4-(3-chlorobenzyl)piperazin-)pyridin-2-yl)-2-(1,3-dimethyl-
2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yl)acetamide.

o _ N
o A L)
N | N> H N
O)\N N/ Cl
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'H NMR (600 MHz, CDCJ) & (ppm): 9.43 (s, 1H), 8.01 — 7.94 (m, 2H), 7.741¢3), 7.36 (s,
1H), 7.24 (ddd, J = 12.1, 7.6, 3.3 Hz, 4H), 5.02), 3.60 (s, 3H), 3.54 (s, 2H), 3.42 (s, 3H),
3.22 — 3.14 (m, 4H), 2.65 — 2.57 (m, 4H). LC- MSz623 (M + H), 521(M-H) with a purity of
98%.

[000149]Compound 22: tert-butyl 4-(4-(2-(1,3-dimethyl-2,®xb-2,3-dihydro-1H-purin-
7(6H)-yl)acetamido)phenyl)piperazine-1-carboxylate.

//\NBoc
A O
X

'H NMR (600 MHz, CDCJ) 5 (ppm): 9.30 (s, 1H), 7.77 (s, 1H), 7.42 (d, J £M@z, 2H), 6.87
(d, J =8.9 Hz, 2H), 4.95 (s, 2H), 3.60 (s, 3H%73(m, 4H), 3.45 (s, 3H), 3.07 (m, 4H), 1.47 (s,
9H). LC-MS: m/z 498 (M + 1), 496 (M-1) with puritf 99%.

[000150]Compound 23: tert-butyl 4-(4-(2-(1,3-dimethyl-2,@®xb-2,3-dihydro-1H-purin-
7(6H)-yl) propanamido)phenyl)piperazine-1-carboigla

M /@/ //\NBOC

)\I)

'H NMR (600 MHz, MeOD-g) & (ppm): 8.23 (s, 1H), 7.83 (s, 2H), 7.51 (d, J &Mz, 2H),
7.00 (d, J = 7.6 Hz, 2H), 5.81 (q, J = 7.2 Hz, 1344 (bs, 7H), 3.39 (s, 3H), 3.15 (m, 4H), 1.96
(d, J = 7.2 Hz, 3H), 1.55 (s, 9H). LC-MS: m/z 50 £ 1), 510(M-1) with purity of 98%.

[000151]Amide coupling Method C: To a stirred solution ofemercially available 2-(1,3-
dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yletic acid, 1 in dichloromethane (0.1 M)
was added the respective amine (100 1 equiv.), EDZlequiv.) and HOBT (1.2 equiv.). The
reaction mixture was stirred at room temperatureé éh. After completion of starting material,
water was added to the reaction mixture and progastextracted with 10%
methanol/chloroform twice. The organic layer wagdiiover anhydrous Na2S0O4, concentrated
under vacuum to afford the crude product. The cprdduct is further purified by column
chromatography.
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[000152]Compound 24: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-

(oxazol-2-yl) phenyl)acetamide.
N
HN’®/<OE

0 //§

vl
|

O)\Iil N
'H NMR (400 MHz, DMSO-g) & (ppm): 10.72 (s, 1H), 8.19 (s, 1H), 8.09 (s, 1HY6-7.94 (d,
J = 8.8 Hz, 2H), 7.75-7.72 (d, J = 8.8 Hz, 2H)57(& 1H), 5.24 (s, 2H), 3.46 (s, 3H), 3.19 (s,

3H). LC-MS: m/z 379.3 (M+H) with a purity of 96.48. HPLC: At 254 nm with a purity of
97%.

[000153]Amide coupling Method D: A stirred solution of corarnially available 2-(1,3-
dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yhatic acid, 1 (1 equiv.) in N,N-
dimethylforamide (0.18 M), was added Hunig’s baké& equiv.), HOBt (1.5 equiv.), EDCI (1.5
equiv.) and the respective amine (1.5 equiv.). Mingure was stirred at room temperature for
16 h. After consumption of starting material, teaation mixture was quenched with water and
extracted with dichloromethane. The combined org&ayers were washed with brine solution,
dried over NaSO, and concentrated under vacuum. The crude compeaadgurified by

column chromatography to afford the product.

[000154]Compound 25: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(pyridin-2-yl) phenyl)acetamide.

N=
N/

HN
0
N)jiN>
/)
O)\lil N
H NMR (400 MHz, DMSO-¢) 6 (ppm): 10.57 (s, 1H), 8.61 — 8.62 (m, 1H), 8.08.68 (m,

3H), 7.91 (d, J = 8.00 Hz, 1H), 7.82 — 7.86 (m, IHpS (d, J = 8.00 Hz, 1H), 7.28 — 7.31 (m,
1H), 5.23 (s, 2H), 3.46 (s, 3H), 3.20 (s, 3H).

[000155]Compound 26: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(pyridin-3-yl)phenyl)acetamide.
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HN
0 //§
\NJIN>
/
O)\lil N
H NMR (400 MHz, DMSO-¢) 6 (ppm): 10.56 (s, 1H),8.87 (s, 1H), 8.52 — 8.53 1i1), 8.08

(s, 1H), 8.04 — 8.06 (m, 1H), 7.68 — 7.73 (m, 4H34 — 7.47 (m, 1H), 5.23 (s, 2H), 3.46 (s,
3H), 3.20 (s, 3H). LC-MS: m/z 391 (M+H) with a jgyrof 97%.

[000156]Compound 27: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(2'-
methoxy biphenyl-4-y|)acetamide.

HN
ﬁi

'H NMR (400 MHz, DMSO-g) & (ppm): 10.48 (s, 1H), 8.08 (s, 1H), 7.60 - 7.58 2id), 7.44 -
7.42 (m, 2H), 7.33 - 7.25 (m, 2H), 7.08 (d, J=8 HH), 7.00 (t, J=7.4 Hz, 1H), 5.21 (s, 2H),
3.74 (s, 3H), 3.20 (s, 3H). LC-MS: m/z 420 (M+H)thva purity of 98%

[000157]Compound 28: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(2'-
methyl biphenyl-4-yl)acetamide.

OO0
o}
“ JI B
N N>
V
O)\ITI N
'H NMR (400 MHz, MeOD-g) & (ppm): 8.00 (s, 1H), 7.63 - 7.61 (m, 2H), 7.28237(m, 3H),

7.22-7.19 (m, 2H), 7.18 - 7.15 (m, 1H), 5.282(4), 3.58 (s, 3H), 3.35 (s, 3H), 2.24 (s, 3H).
LC-MS: m/z 404 (M+H) with a purity of 98%.

[000158]Compound 29: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(3'-
methyl biphenyl-4-yl)acetamide.
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HNO
(@]
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O)\ITI N
'H NMR (400 MHz, MeOD-g) & (ppm): 7.99 (s, 1H), 7.65 - 7.63 (m, 2H), 7.58567(m, 2H),

7.41 (s, 1H), 7.38 - 7.36 (m, 1H), 7.29 (t, J=118), 7.14 - 7.12 (m, 1H), 5.27 (s, 2H), 3.58(s,
3H), 3.34 (s, 3H), 2.39 (s, 3H). LC-MS: m/z 404 (Mwith a purity of 97%.

[000159]Compound 30: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4'-
methyl biphenyl-4-yl)acetamide.

HN
ﬁi

'H NMR (400 MHz, MeOD-d) & (ppm): 7.99 (s, 1H), 7.64 - 7.62 (m, 2H), 7.5755/(m, 2H),
7.48 (d, J=8 Hz, 2H), 7.23 (d, J=8 Hz, 2H), 5.272(3), 3.58 (s, 3H), 3.34 (s, 3H), 2.36 (s, 3H).
LC-MS: m/z 404 (M+H) with a purity of 97%.

[000160]Compound 31: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4'-
(trifluoro methoxy)biphenyl-4-yl)acetamide.

OCF,4
e
o)
N)J\/l[N/>
o)\rlu N
'H NMR (400 MHz, DMSO-g) 5 (ppm): 10.54 (s, 1H), 8.08 (s, 1H), 7.76 (d, J408Hz, 2H),

7.65—7.70 (m, 4H), 7.42 (d, J = 8.40 Hz, 2H) 35 2H), 3.46 (s, 3H), 3.20 (s, 3H). LC-MS:
m/z 474 (M+H) with a purity of 98%.

[000161]Compound 32: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(3'-
methoxy biphenyl-4-yl)acetamide.
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O/

Wege
\Nj‘)jENAO
O)\ITI | N/>

'H NMR (400 MHz, DMSO-¢) 6 (ppm): 10.52 (s, 1H), 8.08 (s, 1H), 7.65 (s, 4H35 (t, J=8

Hz, 1H), 7.21 (d, J=8 Hz, 1H), 7.16 (m, 1H), 6.94.88 (m, 1H), 5.22 (s, 2H), 3.81 (s, 3H), 3.20
(s, 3H). LC-MS: m/z 420 (M+H) with a purity of 99%.

[000162]Compound 33: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-(2-
methyl thiazol-4-yl)phenyl)acetamide.

i

o
HN
0
N //§O
N)J\/l[N>
/
o)\ril N
H NMR (400 MHz, DMSO-¢) 6 (ppm): 10.51 (s, 1H), 8.08 (s, 1H), 7.89 (d, J&I8z, 2H),

7.81 (s, 1H), 7.63 (d, J = 8.8 Hz, 2H), 5.22 (s),3#46 (s, 3H), 3.20 (s, 3H), 2.70 (s, 3H). LC-
MS: m/z 411.5 (M+H) with a purity of 96%.

[000163]Compound 34: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(thiazol-2-yl) phenyl)acetamide.

N
HN«®/<S]
o)
\N)%ENAO
[ »
O)\lil N
H NMR (400 MHz, DMSO-¢) 6 (ppm): 10.67 (s, 1H), 8.08 (s,1 H), 7.94 - 7.91 2id), 7.88

(d, J=3.2 Hz, 1H), 7.73 - 7.72 (m, 2H), 7.70 (m) 1524 (s, 2H), 3.47 (s, 3H), 3.20 (s, 3H).
LC-MS: m/z 397 (M+H) with a purity of 95%.

[000164]Amide coupling Method E: A solution of commerciadlyailable 2-(1,3-dimethyl-2,6-
dioxo-2,3-dihydro-1H-purin-7(6H)-yl)acetic acid(1.3 equiv.) and triethylamine (2.1 equiv.)
in dichloromethane (0.1 M) was cooled to 0°C und#pgen atmosphere and treated with
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isobutyl chloroformate (2.0 equiv.). The reactioixtore stirred for 30 minutes, treated with the
respective amine (1.0 equiv.) and gently broughtoumom temperature for 2 — 18 h until
judged complete by LC-MS. It was partitioned betwd&hloromethane and saturated sodium
bicarbonate. The organic phase was separated, vastieagueous sodium chloride, dried over
sodium sulfate and concentrated to dryness. Tha@ugsvas purified using preparative HPLC to

give the product.

[000165]Compound 35: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(6-
phenylpyridin-3-yl)acetamide.

0
N)‘EiN>
/
o)\ril N
'H NMR (400 MHz, DMSO-g) & (ppm): 10.74 (s, 1H), 8.81 — 8.82 (m, 1H), 8.08.12 (m,

2H), 8.03 — 8.05 (m, 2H), 7.94 — 7.96 (m, 1H), 7=4B.49 (m, 2H), 7.39 — 7.41 (m, 1H), 5.26 (s,
2H), 3.46 (s, 3H), 3.20 (s, 3H). LC-MS: m/z 3914MN) with a purity of 96%.

[000166]Compound 36: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-
phenylpyrazin -2-yl)acetamide.

= )
HNTXL ,{,
o}
N)‘EiN>
/
o)\ril N
H NMR (400 MHz, MeOD-g) & (ppm): 9.35 (bs, 1H), 8.86 (d, J = 1.2 Hz, 1HDp(B- 8.02 (m,

3H), 7.42 — 7.52 (m, 3H), 5.37 (s, 2H), 3.58 (s),3433 (s, 3H). LC-MS: m/z 392 (M+H) with
a purity of 99%.

[000167]Compound 37: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
fluoro phenyl)pyridin-2-yl)acetamide.
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HNTX\ /
N)‘\/l[N>
/
O)\lil N
H NMR (400 MHz, DMSO-¢) 6 (ppm): 11.08 (bs, 1H), 8.67 (s, 1H), 8.06 — 8111 8H), 7.75

—7.78 (m, 2H), 7.29 — 7.33 (m, 2H), 5.29 (s, 2846 (s, 3H), 3.19 (s, 3H). LC-MS: m/z 409
(M+H) with a purity of 98%.

[000168]Compound 38: methyl 4'-(2-(1,3-dimethyl-2,6-diox@-2lihydro-1H-purin-7(6H)-yl)

acetamido)biphenyl-4-carboxylate.

COOMe
Weavs
NJJ\/lEN>
/
O)\lil N
H NMR (400 MHz, DMSO-g) 6 (ppm): 10.57 (s, 1H), 8.08 (s, 1H), 8.01 (d, J408Hz, 2H),

7.81 (d, J =8.40 Hz, 2H), 7.69 — 7.76 (m, 4H) 35, 2H), 3.86 (s, 3H), 3.46 (s, 3H), 3.20 (s,
3H). LC-MS: m/z 448 (M+H) with a purity of 97%.

[000169]Compound 39: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(3-

phenyl isoxazol-5-yl)acetamide.

HN /)
o
0
N)‘E:N>
/
O)\lil N
H NMR (400 MHz, DMSO-g) 6 (ppm): 12.28 (s, 1H), 8.08 (s, 1H), 7.82 (s, ZH39 (s, 3H),

6.68 (s, 1H), 5.29 (s, 2H), 3.46 (s, 3H), 3.18{). LC-MS: m/z 381 (M+H) with a purity of
97%.

N

[000170]Compound 40: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-

(oxazol-5-yl) phenyl)acetamide.
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Pt @at
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'H NMR (400 MHz, DMSO-g) & (ppm): 10.59 (s, 1H), 8.39 (s, 1H), 8.07 (s, THB8 (m, 4H),
7.59 (s, 1H), 5.22 (s, 2H), 3.46 (s, 3H), 3.2(8(4). LC-MS: m/z381 (M+H) with a purity of
95%.

[000171]Compound 41:2-(1,3-dimethyl-2,6-dioxo-2,3-dihydnd-purin-7(6H)-yl)-N-(5-
(thiazol-2-yl) pyridin-2-yl)acetamide.

0 [ N '/\H\)
\N&NA”/@/QS
O)\N | N/>

'H NMR (400 MHz, DMSO-g) & (ppm): 11.27 (s,1H), 8.93 (d, J=2 Hz, 1H), 8.3&, (#:8.8,
2.4 Hz, 1H), 8.11 - 8.09 (m, 1H), 8.07 (s, 1H),57(8, J=3.2 Hz, 1H), 7.82 (d, J=3.2 Hz, 1H),
5.31 (s, 2H), 3.46 (s, 3H), 3.19 (s, 3H). LC-MSzr888 (M+H) with a purity of 96%.

[000172]Removal of Boc protecting group: To a mixture of-tautyl 4-(6-(2-(1,3-dimethyl-
2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yl)acetamid@)min-3-yl)piperazine-1-carboxylate, 1 (1
equiv.) in dichloromethane ( 0.1 M) was addedurdhacetic acid (10 equiv.) at room
temperature. The reaction mixture was alloweditdat 2 h followed by which the volatiles

were evaporated. The resulting mass was then gabjez purification on a preparative TLC.

[000173]Compound 42: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-
(piperazin-1-yl)pyridin-2-yl)acetamide.

I
//QN/@/ NH

)\I/>

'H NMR (600 MHz, CDC}: MeOD (10:1))s (ppm): 7.86 (d, J = 8.9 Hz, 1H), 7.83 (d, J = 2.8
Hz, 1H), 7.69 (s, 1H), 7.20 — 7.16 (m, 1H), 5.062(4), 3.47 (s, 3H), 3.25 (s, 3H), 3.22 (dt, J =
3.9, 1.6 Hz, 1H), 3.14 (dd, J = 6.2, 3.9 Hz, 3H),73- 3.03 (m, 4H). LC-MS: m/z 399 (M + H)
with a purity of 96%.
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[000174]Compound 43: (S)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihy-1H-purin-7(6H)-yl)-N-(4-
(2-methyl piperazin-1-yl)phenyl)acetamide.

(0] S/\NH
N
O)\lil N

'H NMR (400 MHz, CDCJ) 5 (ppm): 9.37 (s, 1H), 7.77 (s, 1H), 7.45 (d, &8z, 2H), 6.92
(d, J =8.8 Hz, 2H), 4.95 (s, 2H), 3.61 (m, 4H%7A3(s, 3H), 3.24 - 3.06 (m, 5H), 2.91 - 2.87 (m,
1H), 0.99 (d, J = 6.4 Hz, 3H). LC-MS: m/z 412 (M+Wlith a purity of 99%.

[000175]Compound 44: (R)-2-(1,3-dimethyl-2,6-dioxo-2,3-ding-1H-purin-7(6H)-yl)-N-(4-
(2-methyl piperazin-1-yl)phenyl)acetamide.

I ONH

o { N
I

'H NMR (400 MHz, CDC}) 5 (ppm): 9.37 (s, 1H), 7.77 (s, 1H), 7.45 (d, &8z, 2H), 6.92
(d, J =8.8 Hz, 2H), 4.95 (s, 2H), 3.61 (m, 4H%73(s, 3H), 3.24 - 3.06 (m, 5H), 2.91 - 2.87 (m,
1H), 0.99 (d, J = 6.4 Hz, 3H). LC-MS: m/z 412 (M+Wlith a purity of 99%.

[000176]Acylation Method A: To a solution of 2-(1,3-dimetk;6-dioxo-2,3-dihydro-1H-
purin-7(6H)-yl)-N-(5-(piperazin-1-yl)pyridin-2-yly@etamide, 1 (1 equiv.) in dry N,N-
dimethylformamide (0.07 M) was added Hunig’'s bdseduiv.) and the respective acid chloride
(1 equiv.). The reaction was stirred for 16 h amaemperature then quenched by the addition
of distilled water. The solvent was removed in \@@nd the crude material was partitioned
between chloroform and saturated NaHCUhe crude product was further purified by column

chromatography.

[000177]Compound 45: N-(5-(4-benzoylpiperazin-1-yl)pyridiagl)-2-(1,3-dimethyl-2,6-
dioxo-2,3-dihydro-1H-purin-7(6H)-yl)acetamide.

o /N
i //Z<N W
N |N> H N
o)\N N/
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'H NMR (600 MHz, CDC}) 5 (ppm): 9.53 (s, 1H), 8.02 (d, J = 8.9 Hz, 1H)87(8, J = 1.9 Hz,
1H), 7.73 (s, 1H), 7.43 (s, 5H), 7.27 (dd, J = 8.0,Hz, 1H), 5.11 (s, 2H), 3.93 (br s, 2H), 3.60
(m, 5H), 3.41 (s, 3H), 3.16 (br d, J = 59.6 Hz, 4H}-MS: 503 (M + H), 524 (M+Na) with a
purity of 92%.

[000178]Compound 46: (S)-N-(4-(4-benzoyl-2-methylpiperazigt) phenyl)-2-(1,3-dimethyl-
2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yl)acetamide.

I @”ub

él\l/>

'H NMR (400 MHz, CDC}) 5 (ppm): 9.31 (s, 1H), 7.76 (s, 1H), 7.44 - 7.42 {id), 6.87 (d, J
= 8.8 Hz, 2H), 4.94 (s, 2H), 3.61 (m, 4H), 3.46 GHl), 1.55 (s, 7H). LC-MS: m/z 516 (M+H)
with a purity of 98%.

[000179]Compound 47: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
(3,3-di methylbutanoyl)piperazin-1-y|)pyridin-2-§abetamide.

%N@ &

)\I)

'H NMR (600 MHz, GDg) & (ppm):& 9.97 (s, 1H), 8.44 (d, J = 9.1 Hz, 1H), 7.94 (&,219 Hz,
1H), 7.09 (s, 1H), 6.71 (dd, J = 9.1, 3.0 Hz, 1H49 (s, 2H), 3.55 (s, 2H), 3.29 (s, 3H), 3.27 (s,
3H), 2.89 (s, 2H), 2.45 (d, J = 39.6 Hz, 4H), 2®32H), 1.10 (s, 9H). LC-MS: m/z 497

(M+H), 495 (M-H) with a purity of 97%.

[000180]Compound 48: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-
(piperazin-1-yl)pyridin-2-yl)acetamide.

'H NMR (600 MHz, GDs) 5 (ppm):& 9.50 (s, 1H), 8.47 (d, J = 9.2 Hz, 1H), 7.88 (¢,26 Hz,
1H), 6.86 (s, 1H), 6.66 (dd, J = 9.1, 3.0 Hz, 1H).2 (s, 2H), 3.47 — 3.42 (m, 2H), 3.23 (s, 6H),
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3.01 (s, 3H), 2.66 — 2.59 (m, 2H), 2.39 — 2.342i), 2.25 — 2.21 (m, 2H). LC-MS: m/z 439
(M - H), 441 (M+H) with a purity of 97%.

[000181]Compound 49: N-(5-(4-(4-chlorobenzoyl)piperazinfjpyridin-2-yl)-2-(1,3-
dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yha@amide.

o [ W
N IN> non Cl
O)\lil N

'H NMR (600 MHz, CDCJ) & (ppm): 9.53 (s, 1H), 8.03 (d, J = 9.0 Hz, 1H),77(8, J = 2.9 Hz,
1H), 7.73 (s, 1H), 7.40 (m, J = 8.7 Hz, 4H), 7.2B26 (m, 1H), 5.11 (s, 2H), 3.91 (s, 2H), 3.60
(s, 4H), 3.48 (s, 1H), 3.41 (s, 3H), 3.17 (bs, 4tQ-MS: m/z 537 (M+1) and 535 (M-1) with a
purity of 98%.

[000182]Compound 50: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
(thiophene-2-carbonyl)piperazin-1-yl)pyridin-2-yttamide.

o _ N\
o A )N Y
N H N

N

N | />
o)\ril N
H NMR (600 MHz, DMSO-¢) 6 (ppm): 10.77 (s, 1H), 8.07 (d, J = 3.0 Hz, 1HD&3(s, 1H),
7.86 (d, J =9.0 Hz, 1H), 7.78 (dd, J = 5.0, 1.1 H#), 7.46 (dd, J = 3.6, 1.0 Hz, 1H), 7.44 (dd,

J=29.1, 2.9 Hz, 1H), 7.15 (dd, J = 5.0, 3.6 Hz),BLR2 (s, 2H), 3.79 (m, 4H), 3.45 (s, 3H), 3.22
(m, 4H), 3.19 (s, 3H). LC-MS: m/z 509 (M + H), 5(M-H) with a purity of 99%.

[000183]Acylation Method B: To a mixture of the 2-(1,3-dithgl-2,6-dioxo-2,3-dihydro-1H-
purin-7(6H)-yl)-N-(5-(piperazin-1-yl)pyridin-2-yly@etamide, 1 (1 equiv.) and the respective
acid (1 equiv.) in N,N-dimethylforamide (0.06 M)AHU (1.2 equiv.) and Hunig’s base (3
equiv.) in a dropwise fashion at room temperatlire reaction mixture was allowed to stir for
30 min followed by which it was quenched with satad NaHC@® solution. The resulting
mixture was extracted with ethyl acetate twice nr@combined organic layer was evaporated

and the crude products were subjected to purioatn a preparative TLC plate.
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[000184]Compound 51: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
(3-fluoro benzoyl)piperazin-1-yl)pyridin-2-yl)acetade.

0
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///<N\/\J
>N N H N
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0 >N~ N F

'H NMR (600 MHz, DMSO-g) & (ppm): 10.80 (s, 1H), 8.09 — 8.02 (m, 2H), 7.85)¢ 9.1 Hz,
1H), 7.52 (td, J = 7.9, 5.8 Hz, 1H), 7.43 (dd, 9.%, 3.0 Hz, 1H), 7.36 — 7.22 (m, 3H), 5.21 (s,
2H), 3.76 (bs, 2H), 3.45 (s, 3H), 3.24 (bs, 2H183(s, 3H), 3.13 (bs, 2H). LC-MS: m/z 521 (M
+ 1), 519 (M-1) with a purity of 95%.

[000185]Compound 52: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
(4-fluoro benzoyl)piperazin-1-yl)pyridin-2-yl)acetade.

0]
e = N
0] N
- N//K”/@/ \4
0)\’]' | N/> F

'H NMR (600 MHz, CDCJ) & (ppm): 9.69 (s, 1H), 8.04 (d, J = 9.1 Hz, 1H)67(8, J = 2.8 Hz,
1H), 7.74 (s, 1H), 7.50 — 7.40 (m, 2H), 7.30 (dd,9.2, 3.0 Hz, 1H), 7.15 - 7.08 (m, 2H), 5.12
(s, 2H), 3.90 (bs, 3H), 3.66 (bs, 1H), 3.60 (s,,3#1 (s, 3H), 3.17 (s, 4H). LC-MS: m/z 519
(M-H) and purity of 98%.

[000186]Alkylation Procedure: To a mixture of the 2-(1,3rdithyl-2,6-dioxo-2,3-dihydro-1H-
purin-7(6H)-yl)-N-(5-(piperazin-1-yl)pyridin-2-yl@etamide, 1 (1 equiv.) in N,N-
dimethylforamide (0.08 M) and Hunig’'s base was aldithe respective arylbromide (1 equiv.) at
room temperature. The reaction mixture was alloteestir for 24 h followed by evaporation of
the volatiles and addition water. The resulting tomig was extracted with ethyl acetate trice and
the organic layer was evaporated and the crudeuptedvere subjected to purification on a

preparative TLC plate.

[000187]Compound 53: N-(5-(4-benzylpiperazin-1-yl)pyridinyd-2-(1,3-dimethyl-2,6-dioxo-
2,3-dihydro-1H-purin-7(6H)-yl)acetamide.
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'H NMR (600 MHz, CDCJ) & (ppm): 9.64 (s, 1H), 8.01 (d, J = 2.9 Hz, 1H),97(8, J = 9.1 Hz,
1H), 7.76 (s, 1H), 7.37 (m, 5H), 7.33 (d, J = 48 BH), 5.10 (s, 2H), 3.59 (s, 3H), 3.57 (s, 2H),
3.40 (s, 3H), 3.22 — 3.13 (m, 4H), 2.71 — 2.454#1). LC-MS: 489 (M + H) with a purity of
94%.

[000188]Compound 54: N-(5-(4-(3,5-difluorobenzyl)piperadind)pyridin-2-yl)-2-(1,3-
dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H)-yha@amide.
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'H NMR (600 MHz, CDC4) 5 (ppm): 9.33 (s, 1H), 8.02 — 7.94 (m, 2H), 7.73X¢&; 13.6 Hz,
1H), 7.25 — 7.22 (m, 1H), 6.90 (t, J = 13.6 Hz, 26{y4 — 6.65 (m, 1H), 5.13 — 5.04 (m, 2H),
3.63 — 3.59 (M, 3H), 3.57 — 3.52 (M, 2H), 3.45393m, 3H), 3.18 (dd, J = 14.6, 9.6 Hz, 4H),
2.62 (s, 4H). LC-MS: m/z 525 (M+H), 523 (M-H) withurity of 97%.

[000189]Reductive amination procedure: To a mixture of2H@,3-dimethyl-2,6-dioxo-2,3-
dihydro-1H-purin-7(6H)-yl)-N-(5-(piperazin-1-yl)pyin-2-yl)acetamide, 1 (1 equiv.) and the
respective aldehyde (1 equiv.) in dichloroethang @) was added acetic acid (2 equiv.)
followed by triacetoxy sodium borohydride (1.4 eguat room temperature. The reaction was
stirred for an hour and then quenched with satdriEHCQ (1 mL). The organics were
extracted in ethyl acetate trice and the combinrgdroc layers were dried. The residue was

purified by using preparative TLC.

[000190]Compound 55: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrd-purin-7(6H)-yl)-N-(5-(4-
(2-fluorobenzyl)piperazin-1-yl)pyridin-2-yl)acetadd.

o) N\ F

N
N B
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'H NMR (600 MHz, CDC}) 5 (ppm): 9.61 (s, 1H), 7.99 — 7.98 (m, 1H), 7.96)¢; 9.2 Hz,
1H), 7.73 (s, 1H), 7.45 — 7.38 (m, 1H), 7.29 — 124 1H), 7.22 (dd, J = 9.1, 3.0 Hz, 1H), 7.15
—7.10 (m, 1H), 7.07 — 7.02 (m, 1H), 5.10 (s, 2ZHB7 (s, 2H), 3.59 (s, 3H), 3.40 (s, 3H), 3.24 —
3.13 (m, 4H), 2.67 (s, 4H). LC-MS: m/z 507 (M + 35(M-1) with purity of 96%.

[000191]Compound 56: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
(4- fluorobenzyl)piperazin-1-yl)pyridin-2-yl)acetaae.

'H NMR (600 MHz, CDCJ) & (ppm): 9.29 (s, 1H), 7.98 (d, J = 9.1 Hz, 1H)57(8, J = 2.4 Hz,
1H) 7.73 (s, 1H), 7.38 (m, 2H), 7.26 — 7.20 (m),XHO4 (t, J = 8.6 Hz, 2H), 5.08 (s, 2H), 3.64
(bs, 2H), 3.60 (s, 3H), 3.42 (s, 3H), 3.25 (bs, 2470 (bs, 4H). LC-MS: m/z 507 (M + 1),
505(M-1) with a purity of 96%.

[000192]Compound 57: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(5-(4-
(3-fluoro benzyl)piperazin-l-yl)pyridin-2-y|)aceteime.
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'H NMR (600 MHz, CDCJ) & (ppm): 9.48 (s, 1H), 8.01 (s, 1H), 7.99 (m, 1HY6(s, 1H), 7.34
—7.29 (m, 1H), 7.28 — 7.23 (m, 1H), 7.15 — 7.09 2i1), 6.99 (ddd, J = 7.8, 5.2, 1.8 Hz, 1H),
5.12 (s, 2H), 3.65 — 3.61 (m, 3H), 3.62 — 3.58 2#), 3.44 (s, 3H), 3.25 — 3.16 (M, 4H), 2.66
(m, 4H). LC-MS: m/z 507 (M + H), 505 (M-H) with aufity of 95%.

[000193]Mitsunobu reaction conditions:
OEt
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To a stirred solution of commercially available-tijghethyl-1H-purine-2,6(3H,7H)-dione, 1 (2
equiv.), (S)-ethyl 2-hydroxypropanoate, 2 (1 equand triphenyl phosphine (1.45 g, 5.555) in
tetrahydrofuran (0.14 M) was added DIAD (2 equdrgpwise at room temperature, and the
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resulting reaction mixture was stirred for 5 h.ekfcompletion of starting material, the reaction
mixture was diluted with water and extracted witingacetate twice. The combined organic
layers were washed with brine, dried over anhydi&$0O,, and concentrated under vacuum.
The crude compound was purified by column chromafglgy to afford the product.

[000194]Alkylation Method A:

OMe
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To a solution of commercially available 1,3-diméthiA-purine-2,6(3H,7H)-dione, 1 (1 equiv.)
in N,N-dimethylformamide (0.28 M) was added mettydromo-2-methylpropanoate, 2 (1.2
equiv.), KCOs (2 equiv.) at room temperature and warmed f€80r 20 h. After completion,
the reaction mixture was cooled to room temperaiuater was added and mixture was
extracted with ethyl acetate trice. The combinégyledcetate layers were washed with water,
brine, dried over anhydrous p&0O,, filtered, rotary evaporated and dried under vattw

afford the product.

[000195]Alkylation Method B:

HN
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A solution of 1,3-dimethyl-1H-purine-2,6(3H,7H)-aie, 2 (1 equiv.) and 2-bromo-N-(4-
(thiophen-3-yl)phenyl)butanamide, 1 (1.1 equiv.NiN-dimethylformamide (0.1 M) cooled to
0°C under nitrogen atmosphere, was treated witlusotlydride (2.5 equiv., 60% mineral oil).
The mixture was stirred for 18 h at room tempegaturder nitrogen atmosphere and was
partitioned between dichloromethane and water.drganic phase was separated, washed with

aqueous sodium chloride, dried over sodium sudattconcentrated to dryness. The residue

was purified using preparative HPLC to give thafiproduct.

[000196]Hydrolysis Conditions:
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To a stirred solution of (R)-ethyl 2-(1,3-dimett®6-dioxo-2,3-dihydro-1H-purin-7(6H)-
yhpropanoate, 3 (1 equiv.) in tetrahydrofurarl@®M), methanol (0.36 M) and water (0.36 M)
was added LiOH.bD (1.5 equiv.) at room temperature and resulti@gtien mixture was
stirred at room temperature for 2 h. After completof starting material, the reaction mixture
was concentrated and the residue was dissolvedterwand washed with ethyl acetate twice
and acidified with aq.KHS£) product was extracted with 10% methanol/chlonofdwice. The
combined organic layers were dried using®a,, concentrated under vacuum to give the

product.

[000197]Compound 58 (R)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihgd H-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.
OEt
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Step 1: Preparation of (R)-ethyl 2-(1,3-dimethy8-#joxo-2,3-dihydro-1H-purin-7(6H)-
yl)propanoate.
Intermediate was prepared using the Mitsunobu ¢immdi as describedH NMR (400 MHz,
CDCl) & (ppm): 7.75 (s, 1H), 5.63-5.58(q, J=6.8 Hz, 1H2644.24 (q, J=6.8 Hz, 2H), 3.61 (s,
3H), 3.39 (s, 3H), 1.86-1.84 (d, J=6.8 Hz, 3H) 911225 (t, J=6.8 Hz, 3H). LC-MS: m/z
281.3(M+H) with a purity of 43%.
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Step 2: Preparation of (R)-2-(1,3-dimethyl-2,6-dieX 3-dihydro-1H-purin-7(6H)-yl) propanoic
acid.

Intermediate was prepared using the hydrolysis itiondas describedH NMR (400 MHz,
DMSO-&) & (ppm): 13.25 (brs, 1H), 8.20 (s, 1H), 5.50-5.44Jj7.6 Hz, 1H), 3.44 (s, 3H),
3.24 (s, 3H), 1.76-1.74(d, J=7.6 Hz, 3H). LC-MSzr250.9(M+H) with a purity of 97 %.
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Step 3: Preparation of (R)-2-(1,3-dimethyl-2,6-die 3-dihydro-1H-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.

The final product was prepared using amide coupineghod A reaction conditions as
describedH NMR (400 MHz, DMSO-g) & (ppm): 10.47 (s, 1H), 8.33 (s, 1H), 7.79 (s, 1H),
7.69-7.67 (d, J = 8.8 Hz, 2H), 7.62-7.60 (d, J418z, 3H), 7.53-7.52 (d, J = 4.8 Hz, 1H), 5.71-
5.69 (q, J = 6.9 Hz, 1H), 3.46 (s, 3H), 3.20 (3),3.84-1.83 (d, J = 6.8 Hz, 3H). LC-MS: m/z
410.13 (M+H) with a purity of 99%.

[000198]Compound 59: (S)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihy-1H-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.
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Step 1: Preparation of (S)-ethyl 2-(1,3-dimethy-8joxo-2,3-dihydro-1H-purin-7(6H)-
yl)propanoate.
Intermediate was prepared using the Mitsunobu ¢iomdi as describedH NMR (400 MHz,
CDCl) 6 (ppm): 7.75 (s, 1H), 5.63-5.58(q, J=6.8 Hz, 1H?644.24 (q, J=6.8 Hz, 2H), 3.61 (s,
3H), 3.39 (s, 3H), 1.86-1.84 (d, J=6.8 Hz, 3H) 911225 (t, J=6.8 Hz, 3H). LC-MS: m/z 281.4
(M+H) with a purity of 32%.
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Step 2: Preparation of (S)-2-(1,3-dimethyl-2,6-digX 3-dihydro-1H-purin-7(6H)-yl) propanoic
acid.
Intermediate was prepared using the hydrolysis itiondas describedH NMR (400 MHz,
DMSO-ds) & (ppm): 13.25 (brs, 1H), 8.20 (s, 1H), 5.50-5.447.6 Hz, 1H), 3.44 (s, 3H),
3.24 (s, 3H), 1.76-1.74(d, J=7.6 Hz, 3H). LC-MSz®26.14 (M+H) with a purity of 95%.
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Step 3: (S)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrbl-purin-7(6H)-yl)-N-(4-(thiophen-3-yl)
phenyl)propanamide.
The final product was prepared using amide couptieghod A reaction conditions as
describedH NMR (400 MHz, DMSO-¢) & (ppm): 10.47 (s, 1H), 8.33 (s, 1H), 7.79 (s, 1H),
7.69-7.67 (d, J = 8.8 Hz, 2H), 7.62-7.60 (d, J4®Bz, 3H), 7.53-7.52 (d, J = 4.8 Hz, 1H), 5.71-
5.69 (g, J = 6.9 Hz, 1H), 3.46 (s, 3H), 3.20 (s),3H84-1.83 (d, J = 6.8 Hz, 2H). LC-MS: m/z
410.07 (M+H) with a purity of 99%. ee: 99.67%.

[000199]Compound 60: (S)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihy-1H-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.
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Step 1: Preparation of methyl 2-(1,3-dimethyl-2i6xd-2,3-dihydro-1H-purin-7(6H)-yl)-2-
methylpropanoate.
Intermediate was prepared using alkylation methamditions as describetH-NMR (400
MHz; DMSO-&) 6 (ppm): 8.24 (s, 1H), 3.62 (s, 3H), 3.44 (s, 3HL93(s, 3H), 1.80 (s, 6H).
MS (ESI): m/z 281 [M+H]+. LC-MS: Purity of 34%.
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Step 2: Preparation of 2-(1,3-dimethyl-2,6-diox8-8jhydro-1H-purin-7(6H)-yl)-2-methyl
propanoic acid.
Intermediate was prepared using hydrolysis conmfitias describedH-NMR (400 MHz;
DMSO-a) 6 (ppm): 13.10 (brs, 1H), 8.22 (s, 1H), 3.45 (s, 3421 (s, 3H), 1.81 (s, 6H). MS
(ESI): m/z 267 [M+H]+. LC-MS: Purity of 87%.
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Step 3: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)-2-methyl-N-
(4-(thiophen-3-yl)phenyl)propanamide.

[000200]The final product was prepared using amide couptiethod A reaction conditions as
describedH-NMR (400 MHz; DMSO-¢) & (ppm): 9.37 (s, 1H), 8.28 (s, 1H), 7.78 (s, 1H),
7.65-7.60 (m, 3H), 7.60-7.52 (m, 3H), 3.47 (s, 387 (s, 3H), 1.90 (s, 6H). MS (ESI): m/z
424.05 [M+ H]+. LC-MS: Purity of 96%.

[000201]Compound 61: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl) phenyl)propanamide.
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Step 1: Preparation ethyl 2-(1,3-dimethyl-2,6-di28-dihydro-1H-purin-7(6H)-yl)
propanoate.
Intermediate was prepared using alkylation methamditions as describeth NMR (400
MHz, CDCk) & (ppm): 7.97 (s, 1H), 5.59 (q, J = 7.60 Hz, 1H244(q, J = 7.20 Hz, 2H), 3.58

(s, 3H), 3.36 (s, 3H), 1.83 (d, J = 7.60 Hz, 3H28I(t, J = 7.20 Hz, 3H). LC-MS: m/z 281
(M+H).
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Step 2: Preparation 2-(1,3-dimethyl-2,6-dioxo-2iBydro-1H-purin-7(6H)-yl)propanoic acid.
Intermediate was prepared using hydrolysis conufitias describedH NMR (400 MHz,

DMSO-t) § (ppm): 8.19 (s, 1H), 5.46 (g, J = 7.20 Hz, 1H}43(s, 3H), 3.21 (s, 3H), 1.74 (d, J
= 7.20 Hz, 3H). LC-MS: m/z 253 (M+H).
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Step 3: Preparation 2-(1,3-dimethyl-2,6-dioxo-2i8ydro-1H-purin-7(6H)-yl)-N-(4-(thiophen-
3-yl)phenyl)propanamide.
The final product was prepared using amide coupineghod D reaction conditions as
described’H NMR (400 MHz, DMSO-g) 5 (ppm): 10.46 (s, 1H), 8.31 (s, 1H), 7.78 (d, J.601

Hz, 1H), 7.60 — 7.68 (m, 5H), 7.52 (d, J = 4.80 H4), 5.69 (g, J = 7.20 Hz, 1H), 3.45 (s, 3H),
3.20 (s, 3H), 1.83 (d, J = 7.20 Hz, 1H). LC-MS:zm10 (M+H) with a purity of 97%.

[000202]Compound 62: N-(biphenyl-4-yl)-2-(1,3-dimethyl-2jéx0-2,3-dihydro-1H-purin-
7(6H)-yl)propanamide.
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The final product was prepared using amide couptieghod D reaction conditions as
describedH NMR (400 MHz, DMSO-g) & (ppm): 10.49 (s, 1H), 8.32 (s, 1H), 7.62 — 7.68 (m

6H), 7.43 (t, J = 7.60 Hz, 2H), 7.32 (t, J = 7.68 BH), 5.70 (g, J = 7.20 Hz, 1H), 3.46 (s, 3H),
3.20 (s, 3H), 1.84 (d, J = 7.20 Hz, 3H). LC-MS:zmb4 (M+H) with a purity of 99%.

[000203]Compound 63: N-(4-(4-(3,5-difluorobenzyl)piperadind)phenyl)-2-(1,3-dimethyl-
2,6-dioxo-2 3-dihydro-1H-purin-7(6H)-yI)propanamide
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Product was prepared using alkylation method Atieaconditions as describetH NMR

(600 MHz, CDC}) 6 (ppm): 9.25 (s, 1H), 7.86 (s, 1H), 7.42 (d, J ¥z, 2H), 6.92 (d, J = 6.3
Hz, 2H), 6.85 (d, J = 9.1 Hz, 2H), 6.70 (m, 1HE%(q, J = 7.1 Hz, 1H), 3.60 (s, 3H), 3.56 (s,
2H), 3.46 (s, 3H), 3.17 (m, 4H), 2.62 (m, 4H), 1(87J = 7.1 Hz, 3H). LC-MS: m/z 538 (M +
1) with HPLC purity of 99%.
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[000204]Compound 64: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)butanamide.

O
o /@/[/\
B
H

Step 1: Preparation 2-bromo-N-(4-(thiophen-3-ylyphHoutanamide.

Intermediate was prepared using amide coupling oteEhreaction conditions as describb.
NMR (400 MHz, CDCY) 8 (ppm): 7.58 — 7.59 (m, 4H), 7.42 (s, 1H), 7.36407m, 2H), 4.43 —
4.48 (m, 1H), 2.22 — 2.31 (m, 1H), 2.07 — 2.20 {id), 1.10 — 1.14 (m, 3H).
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Step 2: Preparation 2-(1,3-dimethyl-2,6-dioxo-2i8ydro-1H-purin-7(6H)-yl)-N-(4-(thiophen-
3-yl)phenyl)butanamide.Final product was prepargdgithe alkylation method B reaction
conditions as describetH NMR (400 MHz, MeOD-g) 5 (ppm): 8.26 (s, 1H), 7.61 (s, 4H),

7.56 — 7.57 (m, 1H), 7.42 — 7.46 (m, 2H), 5.67 A9m, 1H), 3.56 (s, 3H), 3.36 (s, 3H), 2.23 -
2.38 (m, 2H), 1.04 — 1.07 (m, 3H). LC-MS: m/z 4R4+H) with a purity of 97%.

[000205]Compound 65: N-(biphenyl-4-yl)-2-(1,3-dimethyl-2jéx0-2,3-dihydro-1H-purin-
7(6H)-yl)-3-methylbutanamide.

¢ 9
Step 1: Preparation N-(biphenyl-4-yl)-2-bromo-3-hydibutanamide.
Intermediate was prepared using amide coupling eteBhreaction conditions as describéd.
NMR (400 MHz, DMSO-g) & (ppm): 10.40 (s, 1H), 7.63 — 7.70 (m, 6H), 7.42.46 (m, 2H),

7.31—7.35 (m, 1H), 4.30 — 4.33 (m, 1H), 2.19282m, 1H), 1.11 (d, J = 6.80 Hz, 3H), 0.99
(d, J = 6.80 Hz, 3H). LC-MS: m/z 404 (M+H).
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Step 2: Preparation N-(biphenyl-4-yl)-2-(1,3-dimg+tB,6-dioxo-2,3-dihydro-1H-purin-7(6H)-
yl)-3-methylbutanamide.
The product was prepared using alkylation methadaktion conditions as describéd. NMR
(400 MHz, MeOD-d) 6 (ppm): 8.36 (s, 1H), 7.66 — 7.69 (m, 2H), 7.58607m, 4H), 7.41 (t, J
=7.60 Hz, 2H), 7.30 (t, J = 7.60 Hz, 1H), 5.52.545(m, 1H), 3.56 (s, 3H), 3.38 (s, 3H), 2.57 —

2.67 (m, 1H), 1.16 (d, J = 6.80 Hz, 3H), 0.96 (&,8.80 Hz, 3H). LC-MS: m/z 432 (M+H)
with a purity of 99%.

[000206]Preparation of 1,3,8-trimethyl-1H-purine-2,6(3H, 7tHpne.
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Step 1: Preparation of N-(5-amino-1,3-dimethyl-8i6xo0-1,2,3,6-tetrahydropyrimidin-4-
yl)acetamide.
To a stirred solution of commercially available-8j&@mino-1,3-dimethylpyrimidine-
2,4(1H,3H)-dione, 1 (1 equiv.) in acetic acid (4eg) at room temperature and warmed to
70°C for 4 h. The reaction mixture was cooled to rdemperature then diluted with ice water
and concentrated under reduced pressure to ge¢ camdpound, dried under vacuum. The
resultant crude was precipitated with 20% dichlogtimane in hexane to afford N-(5-amino-1,3-
dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4ygtetamide as a yellow solitH-NMR (400

MHz; DMSO-d&) 6 (ppm): 8.36 (s, 1H), 6.58 (s, 2H), 3.30 (s, 3HL03(s, 3H), 1.92 (s, 3H).
MS (ESI): m/z 213 [M+ H]+. LC-MS: Purity of 96%.
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Step 2: Preparation of 1,3,8-trimethyl-1H-puriné¢3H,7H)-dione.
To a stirred solid of N-(5-amino-1,3-dimethyl-2,&x0-1,2,3,6-tetrahydropyrimidin-4-

yl)acetamide, 2 at room temperature and warme®&@oQ@ for 2 h. The reaction mixture was

cooled to room temperature and the reaction mixita® precipitated with 30%
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dichloromethane in hexane to afford 1,3,8-trimethillpurine-2,6(3H,7H)-dione as a yellow
solid. *H-NMR (400 MHz; DMSO-g) & (ppm): 12.50 (brs, 1H), 3.40 (s, 3H), 3.22 (s, 3H37
(s, 3H). MS (ESI): m/z 195 [M+ H]+. LC-MS: Purityf 86%.

[000207]Compound 66: N-(4-(thiophen-3-yl)phenyl)-2-(1,3tBrethyl-2,6-dioxo-2,3-dihydro-
1H-purin-7(6H)-yl)acetamide.
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Step 1: Preparation of ethyl 2-(1,3,8-trimethyl-8j6x0-2,3-dihydro-1H-purin-7(6H)-
yh)acetate.
Intermediate was prepared using alkylation methadaktion conditions as describéd-NMR

(400 MHz; CDCY¥) & (ppm): 5.09 (s, 2H), 4.27 (g, J = 7.2 Hz), 3.588), 3.38 (s, 3H), 2.43 (s,
3H), 1.31 (t, J = 7.2 Hz, 3H). MS (ESI): m/z 281+4MIl+. LC-MS: Purity of 93%.
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Step 2: Preparation of 2-(1,3,8-trimethyl-2,6-die&8-dihydro-1H-purin-7(6H)-yl)acetic acid.
Intermediate was prepared using hydrolysis reactimmitions as describetH-NMR (400

MHz; DMSO-d&) 6 (ppm): 13.34 (brs, 1H), 5.08 (s, 2H), 3.41 (s, 38420 (s, 3H), 2.38 (s, 3H).
MS (ESI): m/z 251 [M-H]-. LC-MS: Purity of 94%.
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Step 3: Preparation of N-(4-(thiophen-3-yl)pherdji,3,8-trimethyl-2,6-dioxo-2,3-dihydro-
1H-purin-7(6H)-yl)acetamide.

Product was prepared using amide coupling methoebAtion conditions as describéd-
NMR (400 MHz; DMSO-@) 3 (ppm): 10.50 (s, 1H), 7.80 (s, 1H), 7.70-7.61 %id), 7.53 (d, J

= 4.4 Hz, 1H), 5.22 (s, 2H), 3.44 (s, 3H), 3.203{d), 2.42 (s, 3H). MS (ESI): m/z 408.5 [M-
H]-. LC-MS: Purity of 96%.
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[000208]Compound 67: (S)-N-(4-(thiazol-2-yl) phenyl)-2-(j83rimethyl-2,6-dioxo-2,3-
dihydro-1H-purin-7(6H)-yl)propanamide.
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Step 1: Preparation of (S)-ethyl 2-(1,3,8-trimetBy8-dioxo-2,3-dihydro-1H-purin-7(6H)-
yh)propanoate.

Intermediate was prepared using Mitsunobu reaciiomitions as describetH-NMR (400
MHz; CDCk) & (ppm): 5.50 (q, J = 7.2 Hz, 1H), 4.11 (g, J =B% 2H), 3.41 (s, 3H), 3.19 (s,

3H), 2.46 (s, 3H), 1.66 (d, J = 7.2 Hz, 3H), 144 (= 7.2 Hz, 3H). LC-MS: m/z 295.1 (M+H)

with a purity of 57.79 % (desired). LCMS: m/z 21+H) with a purity of 31% .
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Step 2: Preparation of (S)-2-(1,3,8-trimethyl-2i6xw-2,3-dihydro-1H-purin-7(6H)-yl)
propanoic acid.
Intermediate was prepared using hydrolysis reactimmitions as describetH-NMR (400

MHz; DMSO-d) 8 (ppm): 13.03 (brs, 1H), 5.43 (q, J = 6.8 Hz, 1341 (s, 3H), 3.20 (s, 3H),
2.45 (s, 3H), 1.66 (d, J = 7.2 Hz, 3H). LC-MS: 867.1 [M+H]+. LC-MS: Purity of 98%.
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Step 3: Preparation of (S)-N-(4-(thiazol-2-yl) pkig2-(1,3,8-trimethyl-2,6-dioxo-2,3-dihydro-
1H-purin-7(6H)-yl)propanamide.

[000209]Product was prepared using amide coupling methoebation conditions as
described’H-NMR (400 MHz; DMSO-@) 5 (ppm): 9.99 (s, 1H), 7.89-7.82 (m, 3H), 7.71-7.65
(m, 3H), 5.74 (q, J = 6.9 Hz, 1H), 3.46 (s, 3HR3B(s, 3H), 3.19 (s, 3H), 1.77 (d, I = 7.2 Hz,
3H). LC-MS: m/z 422.9 [M- H]-(95%) and 90% ee.

[000210]Preparation of ethyl 2-(8-bromo-1,3-dimethyl-2,@xt-2,3-dihydro-1H-purin-7(6H)-

yl) acetate.
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To a solution of commercially available 8-bromo-ljghethyl-1H-purine-2,6(3H,7H)-dione (1
equiv.) in N,N-dimethylformamide (0.2 M) was addedmoethylacetate (1.2 equiv.);®O;

(2.5 equiv.) at room temperature and warmed to 7/Go@ h. The reaction mixture was cooled
to room temperature then poured into ice wateréaipitate the crude compound. The solid
was filtered and washed with water, dried undeuuat. The resultant solid was re-crystallized
with isopropanol to afford the produéH-NMR (400 MHz; CDC}) § (ppm): 5.12 (s, 2H), 4.28
(g, J =7.6 Hz, 2H), 3.58 (s, 3H), 3.38 (s, 3H321(t, J = 6.8 Hz, 3H). MS (ESI): m/z 331
[M+H]+.

[000211]Compound 68: N-(4-(thiophen-3-yl)phenyl)-2-(1,3tBrethyl-2,6-dioxo-2,3-dihydro-
1H-purin-7(6H)-yl)acetamide.
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Step 1: Preparation of 2-(8-cyclopropyl-1,3-diméthy-dioxo-2,3-dihydro-1H-purin-7(6H)-
yl)acetic acid.

Intermediate was prepared using Suzuki Method €Eticeaconditions as describeltH-NMR
(400 MHz; DMSO-d) 6 (ppm): 13.30 (brs, 1H), 5.20 (s, 2H), 3.37 (s, 3319 (s, 3H), 2.15-
2.12 (m, 1H), 1.05 (d, J = 2.8 Hz, 2H), 0.98 (&,2.8 Hz, 2H). MS (ESI): m/z 279 [M+ H]+.
LC-MS: Purity of 88%.
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Step 2: Preparation of 2-(8-cyclopropyl-1,3-diméthy-dioxo-2,3-dihydro-1H-purin-7(6H)-
y)-N-(4-(thiophen-3-yl)phenyl)acetamide.

Product was prepared using amide coupling reactimwlitions as describetH-NMR (400
MHz; DMSO-d;) & (ppm): 10.46 (s, 1H), 7.78 (s, 1H), 7.69-7.52 &id), 7.52 (d, J = 4.4 Hz,

1H), 5.32 (s, 2H), 3.39 (s, 3H), 3.19 (s, 3H), 25 1H), 1.06-1.02 (m, 4H). MS (ESI): m/z
436 [M+ H]+. LC-MS: Purity of 94%.
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[000212]Compound 69: N-(4-(thiophen-3-yl)phenyl)-2-(1,3Brethyl-2,6-dioxo-2,3-
dihydro-1H-purin-7(6H)-yl)acetamide.
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Step 1: Preparation of 2-(1,3-dimethyl-2,6-diox@t&enyl-2,3-dihydro-1H-purin-7(6H)-yl)
acetic acid.
Intermediate was prepared using Suzuki Method €Elicraconditions as describetH-NMR
(400 MHz; DMSO-d) 6 (ppm): 13.38 (brs, 1H), 7.67-7.57 (m, 5H), 5.012(d), 3.49 (s, 3H),
3.25 (s, 3H). MS (ESI): m/z 315 [M+ H]+. LC-MS: RPuyrof 94%.
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Step 2: Preparation of 2-(1,3-dimethyl-2,6-dioxpt8nyl-2,3-dihydro-1H-purin-7(6H)-yl)-N-
(4-(thiophen-3-yl)phenyl)acetamide.
Product was prepared using amide coupling reactoulitions as describetH-NMR (400

MHz; DMSO-d;) 6 (ppm): 10.53 (s, 1H), 7.80 (s, 1H), 7.72-7.67 %id), 7.61-7.53 (m, 6H),
5.21 (s, 2H), 3.51 (s, 3H), 3.24 (s, 3H). MS (E8&l)jz 472 [M+ H]+. LC-MS: Purity of 98%.

[000213]Compound 70: 2-(1,3-dimethyl-2,6-dioxo-8-(trifluonethyl)-2,3-dihydro-1H-purin-
7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.
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Step 1: Preparation of N-(5-amino-1,3-dimethyl-8i6xo0-1,2,3,6-tetrahydropyrimidin-4-yl)-
2,2,2-trifluoroacetamide.

To a stirred solution of commercially available-8j&@mino-1,3-dimethylpyrimidine-
2,4(1H,3H)-dione (1 equiv.) in benzene (0.06 Maim temperature was added trifluoroacetic
acid (1 equiv.) and the resulting reaction mixtwees heated to reflux for 4 h. After completion
of the starting material, the reaction mixture wasled to room temperature and concentrated
under vacuum. The residue was washed with diethgireand dried to give the intermediate N-
(5-amino-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydyamidin-4-yl)-2,2,-tri fluoroacetamide as a
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brown solid.*H NMR (400 MHz, DMSO-g) § (ppm): 9.76 (s, 1H), 6.97 (s, 2H), 3.32 (s, 3H),
3.11 (s, 3H). LC-MS: m/z 264.9 (M-H) with a puriby 84%.
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Step 2: Preparation of 1,3-dimethyl-8-(trifluorotmd)-1H-purine-2,6(3H,7H)-dione.
N-(5-amino-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahgdyrimidin-4-yl)-2,2,2-trifluoroacetamide
was mixed with ROs (w/w) and heated to 260 for 15 h. The black mass was cooled to room
temperature and quenched with ice and extractddetiityl acetate twice. The combined ethyl
acetate layers were dried over,88, and concentrated under vacuum. The crude compound
was purified by column chromatography to affordititermediate 1,3-dimethyl-8-
(trifluoromethyl)-1H-purine-2,6(3H,7H)-dione asigHt brown solid*H NMR (400 MHz,
DMSO-as) & (ppm): 3.34 (s, 3H), 3.26 (brs, 1H), 3.24 (s, 3H)-MS: m/z 249.0 (M+H) with a
purity of 88%.
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Step 3: Preparation of ethyl 2-(1,3-dimethyl-2,6xdi-8-(trifluoromethyl)-2,3-dihydro-1H-
purin-7(6H)-yl)acetate.
Intermediate was prepared using alkylation methadaktion conditions as describéd. NMR
(400 MHz, CDC}) 6 (ppm): 5.28 (s, 2H), 4.31-4.25 (q, J=7.2 Hz, 281 (s, 3H), 3.40 (s,
3H), 1.29-1.21 (t, J=7.2 Hz, 3H).
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Step 4: Preparation of 2-(1,3-dimethyl-2,6-diox@@tuoromethyl)-2,3-dihydro-1H-purin-
7(6H)-yl)acetic acid.

Intermediate was prepared using hydrolysis reactomditions as described. LC-MS: m/z
307.3(M+H) with a purity of 41%.
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Step 5: Preparation of 2-(1,3-dimethyl-2,6-diox@#tuoromethyl)-2,3-dihydro-1H-purin-
7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.

Product was prepared using amide coupling methoebAtion conditions as describéd.
NMR (400 MHz, DMSO-¢) 6 (ppm): 10.57 (s, 1H), 7.79-7.70 (m, 1H), 7.68-7(66J = 8.4
Hz, 2H), 7.61-7.55 (m, 3H), 7.52-7.50 (dd, J1432 J2=1.6 Hz, 1H), 5.43 (s, 2H), 3.45 (s,
3H), 3.22 (s, 3H). LC-MS: m/z 464.02 (M+H) with arjiy of 97%.

[000214]Compound 71: 2-(2,6-dioxo-2,3-dihydro-1H-purin-7{6y)-N-(4-(thiophen-3-
yh)phenyl) acetamide.
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Step 1: Preparation of 2-(2,6-dioxo-2,3-dihydro-fittin-7(6H)-yl)acetic acid.

Commercially available 1H-purine-2,6(3H,7H)-dioriegquiv.) in water (1.5 M) at room
temperature was added 2M NaOH solution (0.65 M)thedesulting solution was stirred for 30
min and chloroacetic acid (1 equiv.) was addedrardlting reaction mixture was refluxed for 5
h. The reaction mixture was cooled to room tempeea&nd stirred for 16 h. The precipitated
solid was removed by filtration and water was d®diwith conc HCI (pH 2). The solid
collected by filtration, washed with hot ethanokbfford the intermediate 2-(2,6-dioxo-2,3-
dihydro-1H-purin-7(6H)-yl)acetic acid as a whitdigo™H NMR (400 MHz, DMSO-g) &

(ppm): 13.35 (brs, 1H), 11.59 (s, 1H), 10.88 (htd), 7.91(s, 1H), 5.0 (s, 2H). LC-MS: m/z
211.1 (M+H) with a purity of 97%.
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Step 2: Preparation of 2-(2,6-dioxo-2,3-dihydro-fitiin-7(6H)-yl)-N-(4-(thiophen-3-yl)
phenyl)acetamide.
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Product was prepared using amide coupling methoesbtion conditions as describéd.

NMR (400 MHz, DMSO-¢) 4 (ppm): 11.60 (s, 1H), 10.88 (brs, 1H), 10.43 (id), 7.95 (s,

1H), 7.80-7.79 (d, J = 2 Hz, 1H), 7.70-7.67 (&, 8.8 Hz, 2H), 7.61-7.59 (m, 3H), 7.53-7.52 (d,
J = 4.8 Hz, 1H), 5.14 (s, 2H). LC-MS: m/z 366.10-M)with a purity of 95.43 %. HPLC: At
278 nm with a purity of 96%.

[000215]Compound 72: 2-(1,3-diethyl-2,6-dioxo-2,3-dihydrd-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl) phenyl)acetamide.
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Step 3: Preparation of 2-(1,3-diethyl-2,6-dioxo-8iBydro-1H-purin-7(6H)-yl)-N-(4-(thiophen-
3-yl)phenyl)acetamide.
A stirred solution of 2-(2,6-dioxo-2,3-dihydro-1HHpn-7(6H)-yl)-N-(4-(thiophen-3-
yl)phenyl)acetamide (1 equiv.)) in N,N-dimethylfcamide (0.03 M) was added®O;s (2.5
equiv.) and stirred at room temperature for 15 rthyl iodide (2.5 equiv.) was added to the
reaction mixture and stirred for another 4 h ammdemperature. After completion, water was
added to the reaction mixture and extracted witlyletcetate twice. The combined organic
layer was washed with brine, dried over anhydroasgSR)y, and concentrated under vacuum and
purified by column chromatography to afford thedarot 2-(1,3-diethyl-2,6-dioxo-2,3-dihydro-
1H-purin-7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetide as an off-white solidH NMR (400
MHz, DMSO-d) & (ppm): 10.48 (s, 1H), 8.08 (s, 1H), 7.70-7.68X&, 8.4 Hz, 2H), 7.62-7.61
(m, 3H), 7.54-7.53 (d, J = 4.4 Hz, 1H), 5.21 (4),24.06-4.04 (m, 2H), 3.89-3.87(m, 2H), 1.27-

1.23 (t, J = 6.8 Hz, 3H), 1.11-1.08 (t, J = 6.8 BH). LC-MS: m/z 424.12 (M+H) with a purity
of 99%.

[000216]Compound 73: 2-(8-(dimethylamino)-1,3-dimethyl-2iiexo-2,3-dihydro-1H-purin-
7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.
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Step 1: Preparation of 2-(1,3-dimethyl-2,6-diox8-8jhydro-1H-purin-7(6H)-yl)-N-(3'-
methoxybiphenyl-4-yl)acetamide.
Intermediate was prepared using alkylation methadaktion conditions as describéd. NMR
(400 MHz, DMSO-@) 6 (ppm): 5.19 (s, 2H), 3.74 (s, 3H), 3.41 (s, 3H203(s, 3H). LC-MS:
m/z 332 (M+H).
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Step 2: Preparation of methyl 2-(8-(dimethylamif¢d-dimethyl-2,6-dioxo-2,3-dihydro-1H-
purin-7(6H)-yl)acetate.
A solution of 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydfddH-purin-7(6H)-yl)-N-(3'-methoxy
biphenyl-4-yl)acetamide (1 equiv.) in 11% dimetimglae in 2M ethanol solution (1 equiv.) was
refluxed for 18 h. After consumption of startingteraal, the reaction mixture was concentrated
in vacuo and extracted with dichloromethane twidee combined organic layers were washed
with brine, dried over N&O, and concentrated under vacuum. The crude compeaad
purified by column chromatography to obtain theintediate methyl 2-(8-(dimethylamino)-
1,3-dimethyl-2,6-dioxo-2,3-dihydro-1H-purin-7(6H))gcetate!H NMR (400 MHz, DMSO-g)
d (ppm): 5.00 - 4.98 (m, 2H), 3.71 (s, 3H), 3.383(4), 3.16 (s, 3H), 2.93 (s, 6H). LC-MS: m/z
297 (M+H+41).
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Step 3: Preparation of 2-(8-(dimethylamino)-1,3-elihyl-2,6-dioxo-2,3-dihydro-1H-purin-

7(6H)-yl)acetic acid.

Intermediate was prepared using hydrolysis reacttorditions as described. LC-MS: m/z 282

(M+H).
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Step 4: Preparation of 2-(8-(dimethylamino)-1,3-elihyl-2,6-dioxo-2,3-dihydro-1H-purin-
7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.
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Product prepared using amide coupling method Ati@aconditions as describetH NMR

(400 MHz, DMSO-@) & (ppm): 10.42 (s, 1H), 7.79-7.78 (m, 1H), 7.691¢d), 7.67 (s, 1H),
7.62-7.60 (m, 3H), 7.52 (dd, J=5 Hz, J=1 Hz, 1H)25s, 2H), 3.41 (s, 3H), 3.17 (s, 3H), 2.97
(s, 6H). LC-MS: m/z 439 (M+H) with a purity of 97%.

[000217]Compound 74: 2-(1,3-dimethyl-8-morpholino-2,6-die@-dihydro-1H-purin-7(6H)-
yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.
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Step 1: Preparation of methyl 2-(8-bromo-1,3-dinge#h6-dioxo-2,3-dihydro-1H-purin-7(6H)-
yl)acetate.

Intermediate was prepared using alkylation methadaktion conditions as describéd. NMR
(400 MHz, DMSO-@) & (ppm): 5.19 (s, 2H), 3.74 (s, 3H), 3.41 (s, 3H203(s, 3H). LC-MS:

m/z 332 (M+H).
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Step 2: Preparation of methyl 2-(1,3-dimethyl-8-plalino-2,6-dioxo-2,3-dihydro-1H-purin-
7(6H)-yl)acetate.

A stirred solution of methyl 2-(8-bromo-1,3-dimeH26-dioxo-2,3-dihydro-1H-purin-7(6H)-
yl)acetate (1 equiv.) and morpholine (5 equiv.pMF (0.4 M) was refluxed for 2 h. After
consumption of starting material, the reaction mm&twas quenched with water and extracted
with dichloromethane twice. The combined organyeta were washed with brine, dried over
NaSO, and concentrated under vacuum. The crude compeaagurified by column
chromatography to afford the intermediate meth{l 3-dimethyl-8-morpholino-2,6-dioxo-2,3-
dihydro-1H-purin-7(6H)-yl)acetatéH NMR (400 MHz, DMSO-g) § (ppm): 4.94 (s, 2H), 3.71
- 3.69 (m, 6H), 3.17 (s, 3H), 3.39 (s, 3H), 3.1513 (m, 5H). LC-MS: m/z 338 (M+H).
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Step 3: Preparation of 2-(1,3-dimethyl-8-morphol#6-dioxo-2,3-dihydro-1H-purin-7(6H)-
yhacetic acid.
Intermediate was prepared using hydrolysis reactiomitions as describetH NMR (400
MHz, DMSO-d&) 6 (ppm): 4.83 (s, 2H), 3.72 - 3.70 (m, 3 H), 3.393Hd), 3.18 (s, 3H), 3.16 -
3.14 (m, 5H). LC-MS: m/z 324 (M+H).
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Step 4: Preparation of 2-(1,3-dimethyl-8-morphol#h6-dioxo-2,3-dihydro-1H-purin-7(6H)-
y)-N-(4-(thiophen-3-yl)phenyl)acetamide.

Product was prepared using amide coupling methoebAtion conditions as describéH.

NMR (400 MHz, DMSO-@) & (ppm): 10.45 (s, 1H), 7.79 (m, 1H), 7.69 - 7.67 AH), 7.63 -
7.60 (m, 3H), 7.52 (m, 1H), 4.97 (s, 2H), 3.7Q)&4.4 Hz, 4H), 3.42 (s, 3H), 3.21 (t, J=4.4 Hz,
4H), 3.19 (s, 3H). LC-MS: m/z 481 (M+H) with a piyrbf 99%.

[000218]Compound 75: 2-(1,3-dimethyl-2,6-dioxo-8-(thiophiy)-2,3-dihydro-1H-purin-
7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.
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Step 1: Preparation of methyl 2-(8-bromo-1,3-dingeth6-dioxo-2,3-dihydro-1H-purin-7(6H)-

yh)acetate.

Intermediate prepared using alkylation method Atiea conditions as describeiti NMR

(400 MHz, DMSO-@) 6 (ppm): 5.19 (s, 2H), 3.74 (s, 3H), 3.41 (s, 3H2M3(s, 3H). LC-MS:

m/z 332 (M+H).
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Step 2: Preparation of 2-(1,3-dimethyl-2,6-diox¢Hiophen-2-yl)-2,3-dihydro-1H-purin-
7(6H)-yl)acetic acid.
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Intermediate prepared using Suzuki coupling methadaction conditions as describé.
NMR (400 MHz, DMSO-¢) 6 (ppm): 7.87 - 7.85 (m, 1H), 7.55 - 7.54 (m, 1HR77- 7.24 (m,
1H), 5.28 (s, 2H), 3.47 (s, 3H), 3.24 (s, 3H). LGMn/z 321 (M+H).
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Step 3: Preparation of 2-(1,3-dimethyl-2,6-diox@H8&ophen-2-yl)-2,3-dihydro-1H-purin-
7(6H)-yl)-N-(4-(thiophen-3-yl)phenyl)acetamide.
Product prepared using amide coupling method Ati@aconditions as describetH NMR
(400 MHz, DMSO-@) & (ppm): 10.61 (s, 1H), 7.85 (dd, J=5.0 Hz, J=1.2 H4), 7.80 - 7.79
(m, 1H), 7.70 - 7.68 (m, 2H), 7.62 - 7.59 (m, 4HB4 (dd, J=15.8 Hz, J=1.2 Hz, 1H), 7.25 -
7.23 (m, 1H), 5.44 (s, 2H), 3.49 (s, 3H), 3.243(3). LC-MS: m/z 478 (M+H) with a purity of
98%.

[000219]Compound 76: 2-(8-bromo-1,3-dimethyl-2,6-dioxo-8jBydro-1H-purin-7(6H)-yl)-
N-(4-(thiophen-3-yl)phenyl)acetamide.
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Step 1: Methyl 2-(8-bromo-1,3-dimethyl-2,6-diox@&jihydro-1H-purin-7(6H)-yl)acetate.
Intermediate prepared using alkylation method Atiea conditions as describeiti NMR
(400 MHz, DMSO-@) 6 (ppm): 5.19 (s, 2H), 3.74 (s, 3H), 3.41 (s, 3H2(3(s, 3H). LC-MS:
m/z 332 (M+H).
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Step 2: 2-(8-bromo-1,3-dimethyl-2,6-dioxo-2,3-dinyd H-purin-7(6H)-yl)acetic acid.
Intermediate was prepared using hydrolysis reactismitions as describetH NMR (400
MHz, DMSO-g;): 13.60 (brs, 1H), 5.06 (s, 2H), 3.32 (s, 3H),03(&, 3H). LC-MS: m/z 316.94,
318.94 M-H, M-H+2) with a purity of 99%.
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Step 3: 2-(8-bromo-1,3-dimethyl-2,6-dioxo-2,3-dihyd. H-purin-7(6H)-yl)-N-(4-(thiophen-3-
yhphenyl)acetamide.
Product was prepared using amide coupling methoebAtion conditions as decribétt NMR
(400 MHz, DMSO-@): 10.57 (s, 1H), 7.80 (s, 1H), 7.70-7.68 (m, 2H§2-7.59 (m, 3H), 7.52

(s, 1H), 5.20 (s, 2H), 3.43 (s, 3H), 3.21(s, 3HY-MS: m/z 474.20 (M+H) with a purity of
96.04 %. HPLC: At 279 nm with a purity of 97%.

[000220]Compound 77: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrd-purin-7(6H)-yl)-N-(6-
phenyl pyridazin-3-yl)propanamide.
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Step 1: Preparation of ethyl 2-(1,3-dimethyl-2i6x@-2,3-dihydro-1H-purin-7(6H)-yl)
propanoate.
Intermediate was prepared using Mitsunobu reactolitions as described. LC-MS: m/z 281
(M+H) with a purity of 46%.
OH
0
\N N
W
O)\lil N
Step 2: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)propanoic
acid.
Intermediate was prepared using hydrolysis reactimmitions as describetH-NMR (400
MHz; DMSO-d) 6 (ppm): 13.27 (br s, 1H), 8.21 (s, 1H), 5.49-5.44X= 7.5 Hz, 1H), 3.44 (s,
3H), 3.21 (s, 3H), 1.76-1.74 (d, J = 7.5 Hz, 3H).

N=N
N/

(0]

\N | N>
/
O)\Iil N
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Step 3: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)-N-(6-
phenylpyridazin-3-yl)propanamide.
Product was prepared using amide coupling methoebAtion conditions as describéd-
NMR (400 MHz; CDC}) 5 (ppm): 11.78 (s, 1H), 8.50-8.46 (m, 1H), 8.02-860, J = 6.8, 3.2
Hz, 2H), 7.90-7.86 (m, 1H), 7.51-7.48 (m, 3H), 6894 (q, J = 7.6 Hz, 1H), 3.61 (s, 3H), 3.44
(s, 3H), 1.97-1.95 (d, J = 7.2 Hz, 3H). MS (ESI)zm06.21 [M+ H]+.

[000221]Compound 78: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(6-(4-
fluoro phenyl)pyridazin-3-yl)propanamide.

OEt
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Step 1: Preparation of ethyl 2-(1,3-dimethyl-2,6xdi-2,3-dihydro-1H-purin-7(6H)-yl)
propanoate.

Intermediate was prepared using Mitsunobu reactmlitions as described. LC-MS: m/z 281
(M+H) with a purity of 46%.
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0 lil N
Step 2: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)propanoic
acid.
Intermediate was prepared using hydrolysis reactimmitions as describetH-NMR (400

MHz; DMSO-a) § (ppm): 13.27 (br s, 1H), 8.21 (s, 1H), 5.49-5.44X = 7.5 Hz, 1H), 3.44 (s,
3H), 3.21 (s, 3H), 1.76-1.74 (d, J = 7.5 Hz, 3H).

HNTN )
JIW
O)\lil |N/>
Step 3: Preparation of 2-(1,3-dimethyl-2,6-diox8-8jhydro-1H-purin-7(6H)-yl)-N-(6-(4-
fluorophenyl)pyridazin-3-yl)propanamide.
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Product was prepared using amide coupling methoebAtion conditions as describéd-

NMR (400 MHz; CDC}) 6 (ppm): 10.39 (s, 1H), 8.46-8.44 (d, J = 9.2 Hz),18403-8.00 (m,
2H), 7.88 (s, 1H), 7.84-7.82 (d, J = 9.2 Hz, 1HP177.16 (t, J = 8.4 Hz, 2H), 5.91-5.87 (q, J =
7.1 Hz, 1H), 3.60 (s, 3H), 3.45 (s, 3H), 1.96-1(84J = 7.1 Hz, 3H). MS (ESI): m/z 422 [M-
H]+.

[000222]Compound 79: (S)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihy-1H-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.
OEt
0
\N N
L2
o)\ril N
Step 1: Preparation of (S)-ethyl 2-(1,3-dimethy-8joxo-2,3-dihydro-1H-purin-7(6H)-yl)
propanoate.
Intermediate was prepared using Mitsunobu reactiomitions as describetH-NMR (400
MHz; DMSO-d) 6 (ppm): 7.76 (s, 1H), 5.62 (g, J = 7.6 Hz, 1H) 548, J = 6.8 Hz, 2H), 3.61
(s, 3H), 3.39 (s, 3H), 1.85 (d, J = 7.6 Hz, 3H291(d, J = 7.2 Hz, 3H). MS (ESI): m/z 281 [M+
H]+. LC-MS: m/z 281 (M+H) with a purity of 48%.
OH
\N | N> 0
7
O)\lil N
Step 2: Preparation of (S)-2-(1,3-dimethyl-2,6-digX 3-dihydro-1H-purin-7(6H)-yl)propanoic
acid.
Intermediate was prepared using hydrolysis reactimitions as describetH-NMR (400
MHz; DMSO-a) o (ppm): 13.28 (brs, 1H), 8.21 (s, 1H), 5.47 (q, 0.6 Hz, 1H), 3.44 (s, 3H),
3.21 (s, 3H), 1.75 (d, J = 7.6 Hz, 3H). MS (ESI)Jzr253.3 [M+ H]+. LC-MS: Purity of 99 %
0o _N
N=
o MN «
\N | N> H
V.
O)\lil N

Step 3: Preparation of (S)-2-(1,3-dimethyl-2,6-digX 3-dihydro-1H-purin-7(6H)-yl)-N-(6-
phenylpyridazin-3-yl)propanamide.

Product was prepared using amide coupling methoebAtion conditions as describéd-
NMR (400 MHz; DMSO-@) & (ppm): 11.78 (s, 1H), 8.35 (s, 1H), 8.27 (dd,92Hz, J = 9.2
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Hz, 2H), 8.1 (d, J = 6.4 Hz, 2H), 7.57-7.51 (m, 361B4 (d, J = 7.6 Hz, 1H), 3.46 (s, 3H), 3.19
(s, 3H), 1.9 (d, J = 7.6 Hz, 3H). MS (ESI): m/z &B[M+ H]+. LC-MS: Purity of 97%.

[000223]Compound 80: (R)-2-(1,3-dimethyl-2,6-dioxo-2,3-diing-1H-purin-7(6H)-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.
OEt
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Step 1: Preparation of (R)-ethyl 2-(1,3-dimethyg-#joxo-2,3-dihydro-1H-purin-7(6H)-yl)
propanoate.
Intermediate was prepared using Mitsunobu reaciiomitions as describetd-NMR (400
MHz; DMSO-d;) & (ppm): 7.76 (s, 1H), 5.62 (q, J = 7.6 Hz, 1H)54(@8, J = 6.8 Hz, 2H), 3.61
(s, 3H), 3.39 (s, 3H), 1.85 (d, J = 7.6 Hz, 3H291(d, J = 7.2 Hz, 3H). MS (ESI): m/z 281 [M+
H]+. LC-MS: m/z 281 (M+H) with a purity of 48%.

OH
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Step 2: Preparation of (R)-2-(1,3-dimethyl-2,6-dieX 3-dihydro-1H-purin-7(6H)-yl) propanoic
acid.

Intermediate prepared using hydrolysis reactiorditams as describedH-NMR (400 MHz;
DMSO-&) & (ppm): 13.28 (brs, 1H), 8.21 (s, 1H), 5.47 (g, d.6Hz, 1H), 3.44 (s, 3H), 3.21 (s,
3H), 1.75 (d, J = 7.6 Hz, 3H). MS (ESI): m/z 258+ H]+. LC-MS: Purity of 99%

%N;N/
N\
)\I/>

Step 3: Preparation of (R)-2-(1,3-dimethyl-2,6-aieX 3-dihydro-1H-purin-7(6H)-yl)-N-(6-
phenylpyridazin-3-yl)propanamide.

Product was prepared using amide coupling methoebAtion conditions as describéd-
NMR (400 MHz; CDC}) 6 (ppm): 10.61 (s, 1H), 8.47 (d, J = 9.6 Hz, 1HD18(dd, J = 2.4 Hz,
J=5.6 Hz, 2H), 7.89 (s, 1H), 7.86 (s, 1H), 7.d9) = 6.8 Hz, 3H), 5.98 (d, J = 6.8 Hz, 1H),
3.61 (s, 3H), 3.43 (s, 3H), 1.96 (d, J = 7.6 Hz).3WS (ESI): m/z 406.21 [M+ H]+. LC-MS:
Purity of 97%.
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[000224]Compound 81: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(4-
(thiazol-2-yl) phenyl)propanamide.

J
0
) )\TI N/>
Step 1: Preparation of ethyl 2-(1,3-dimethyl-2,6xdi-2,3-dihydro-1H-purin-7(6H)-yl)
propanoate.
Intermediate was prepared using alkylation methadaktion conditions as describéd. NMR
(400 MHz, DMSO-@) & (ppm): 8.20 (s, 1H), 5.55 (g, J=7.2 Hz, 1H), 444J=7.2 Hz, 2H),

3.45 (s, 3H), 3.21 (s, 3H), 1.75 (d, J=7.2 Hz, 3H}.7 (t, J=7.2 Hz, 3H). LC-MS: m/z 281
(M+H)

0 y/@-‘
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Step 2: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)propanoic
acid.
Intermediate was prepared using hydrolysis reactiomitions as describetH NMR (400

MHz, DMSO-a&) & (ppm): 8.20 (s, 1H), 5.47 (q, J=7.2 Hz, 1H), 3@43H), 3.21 (s, 3H), 1.75
(d, J=7.2 Hz, 3H). LC-MS: m/z 253 (M+H)
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Step 3: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)-N-(4-(thiazol-

2-yl)phenyl)propanamide.

Product was prepared using amide coupling methogsbtion conditions as describéd.

NMR (400 MHz, DMSO-@) & (ppm): 10.65 (s, 1H), 8.33 (s, 1H), 7.93 - 7.91 2id), 7.88 (d,

J=3.2 Hz., 1H), 7.73 - 7.72 (m, 2H), 7.70 (m, 15{¥3 - 5.68 (q, J=7.2 Hz, 1H), 3.46 (s, 3H),
3.20 (s, 3H), 1.85 (d, J=7.2 Hz, 3H). LC-MS: m/A4M+H) with a purity of 99%.
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[000225]Compound 82: 2-(1,3-dimethyl-2,6-dioxo-2,3-dihydrid-purin-7(6H)-yl)-N-(6-
(thiazol-2-yl) pyridin-3-yl)propanamide.
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Step 1: Preparation of ethyl 2-(1,3-dimethyl-2,6xdi-2,3-dihydro-1H-purin-7(6H)-yl)
propanoate.
Intermediate was prepared using alkylation methodaktion conditions as describéd. NMR
(400 MHz, CDC}) & (ppm): 7.97 (s, 1H), 5.59 (g, J = 7.60 Hz, 1HR44(q, J = 7.20 Hz, 2H),

3.58 (s, 3H), 3.36 (s, 3H), 1.83 (d, J = 7.60 H4),3.28 (t, J = 7.20 Hz, 3H). LC-MS: m/z 281
(M+H).
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Step 2: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)propanoic
acid.

Intermediate was prepared using hydrolysis reactiomitions as describetH NMR (400

MHz, DMSO-a) 3 (ppm): 8.19 (s, 1H), 5.46 (g, J = 7.20 Hz, 1H}43(s, 3H), 3.21 (s, 3H),
1.74 (d, J = 7.20 Hz, 3H). LC-MS: m/z 253 (M+H).
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Step 3: Preparation of 2-(1,3-dimethyl-2,6-diox8-8ihydro-1H-purin-7(6H)-yl)-N-(6-(thiazol-

2-yl)pyridin-3-yl)propanamide.

Product was prepared using amide coupling methahgtion conditions as describéH.

NMR (400 MHz, DMSO-g) 6 (ppm): 11.30 (s, 1H), 8.93 (s, 1H), 8.30 — 8.32 2i1), 8.09 -

8.11 (m, 1H), 7.95 (d, J = 2.00 Hz, 1H), 7.82 (&,2.00 Hz, 1H), 5.80 (q, J = 7.20 Hz, 3H),

3.46 (s, 3H), 3.19 (s, 3H), 1.86 (d, J = 7.20 H#).3.C-MS: m/z 412 (M+H) with a purity of
97%.
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[000226]Compound 83: (R)-2-(1,3-dimethyl-2,6-dioxo-1,2;8&ahydro-7H-purin-7-yl)-N-
(5-(thiazol-2-y|)pyridin-2-yl)propanamide.

z\'/>

Product was prepared using chiral separation ofabemate’H NMR (400 MHz, DMSO-g) &
(ppm): 11.30 (s, 1H), 8.93 (s, 1H), 8.30 — 8.32 Zi), 8.09 - 8.11 (m, 1H), 7.95 (d, J = 2.00
Hz, 1H), 7.82 (d, J = 2.00 Hz, 1H), 5.80 (q, J 207Hz, 3H), 3.46 (s, 3H), 3.19 (s, 3H), 1.86 (d,
J =7.20 Hz, 3H).

[000227]Compound 84: (S)-2-(1,3-dimethyl-2,6-dioxo-1,2,86&ahydro-7H-purin-7-yl)-N-(5-
(thiazol-2-yl)pyridin-2-yl)propanamide.

@i@
HN \N / N
O

él\l/>

[000228]Product was prepared using chiral separation ofabemate'H NMR (400 MHz,
DMSO-d) & (ppm): 11.30 (s, 1H), 8.93 (s, 1H), 8.30 — 8.322#), 8.09 - 8.11 (m, 1H), 7.95
(d, J = 2.00 Hz, 1H), 7.82 (d, J = 2.00 Hz, 1H305(q, J = 7.20 Hz, 3H), 3.46 (s, 3H), 3.19 (s,
3H), 1.86 (d, J = 7.20 Hz, 3H).

[000229]Compound 85: (R)-2-(1,3-dimethyl-2,6-dioxo-2,3-ding-1H-purin-7(6H)-yl)-N-(5-
(2-methyl thiazol-4-yl)pyridin-2-yl)propanamide

. HNW
)\)t ?
Product was prepared using amide coupling methogbAtion conditions as described. The
iIsomers were separated by chiral preparative HRLgMe (R)-2-(1,3-dimethyl-2,6-dioxo-2,3-

dihydro-1H-purin-7(6H)-yl)-N-(5-(2-methylthiazol-¢)pyridin-2-yl)propanamide’H NMR
(400 MHz, DMSO-@) 6 (ppm): 11.18 (1H, s), 8.94-8.93 (1H, d, J = 2.4H33 (1H, s), 8.30-
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8.27 (1H, dd, J1=2.4 Hz, J2 = 6.4Hz), 8.05-8.03,(dH = 8.8 Hz), 8.01 (1H, s), 5.80-5.78 (1H,
m) 3.45 (3H, s), 3.19 (3H, s), 2.72 (3H, s), 1.8841(3H, d, J = 7.6 Hz). LC-MS: m/z 426.12
(M+H) with a purity of 97.84 %. HPLC: At 254 nm \ia purity of 97%. Chiral HPLC: 99%.
Specific Rotation: + 137 deg

[000230]Compound 86: (S)-2-(1,3-dimethyl-2,6-dioxo-2,3-dihy-1H-purin-7(6H)-yl)-N-(5-
(2-methylthiazol-4-yl)pyridin-2-yl)propanamide.

N
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Product was prepared using amide coupling methogbation conditions as described. The
iIsomers were separated by chiral preparative HRLgMe 100 mg of (S)-2-(1,3-dimethyl-2,6-
dioxo-2,3-dihydro-1H-purin-7(6H)-yl)-N-(5-(2-methyiiazol-4-yl)pyridin-2-yl)propanamide.
'H NMR (400 MHz, DMSO-g) & (ppm): 11.18 (s, 1H), 8.94-8.93 (d, J = 2.4 Hz),18433 (s,
1H), 8.30-8.27 (dd, J1=2.4 Hz, J2 = 6.4Hz, 1H)5803 (d, J = 8.8 Hz, 1H), 8.01 (s, 1H),
5.80-5.78 (g, J = 7.5 Hz, 1H) 3.45 (s, 3H), 3.18H), 2.72 (s, 3H), 1.86-1.84 (d, J = 7.6 Hz,

3H). LC-MS: m/z 426.12 (M+H) with a purity of 98.38. HPLC: At 254 nm with a purity of
97%. Chiral HPLC: 99%. Specific Rotation: -127 deg

[000231]Compound 87: 3-(1,3-dimethyl-2,6-dioxo-1,2,3,6-détrdro-7H-purin-7-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.
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Step 1: Preparation of ethyl 3-(1,3-dimethyl-2,6xdi-1,2,3,6-tetrahydro-7H-purin-7-
yl)propanoate.
The intermediate was prepared using alkylation itmms$. *H NMR (400 MHz, DMSO-g):

8.03 (s, 1H), 4.46 (t, J=6.8 Hz, 2H), 4.05 (q, 6=Bz, 2H), 3.42 (s, 3H), 3.24 (s, 3H), 2.93 (t,
J=6.6 Hz, 2H), 1.15 (t, J=6.8 Hz, 3H). LC-MS: mEAAM+H).
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Step 2: Preparation of 3-(1,3-dimethyl-2,6-diox8;3,6-tetrahydro-7H-purin-7-yl)propanoic
acid.

'H NMR (400 MHz, DMSO-g): 8.01 (s, 1H), 4.43 (t, J=6.8 Hz, 2H), 3.42 (d),33.24 (s, 3H),
2.84 (t, J=6.8 Hz, 2H). LC-MS: m/z 253 (M+H)

Yy

Step 3: Preparation of 3-(1,3-dimethyl-2,6-diox8;3,6-tetrahydro-7H-purin-7-yl)-N-(4-
(thiophen-3-yl)phenyl)propanamide.

'H NMR (400 MHz, DMSO-g): 9.99 (s, 1H), 8.00 (s, 1H), 7.75 (br s, 1H),47-&.55 (m, 5H),
7.51 - 7.49 (d, J=5.2 Hz, 1H), 4.54 (t, J=6.4 H4),8.42 (s, 3H), 2.96 (t, J=6.4 Hz, 2H). LC-
MS: m/z 410 (M+H) with a purity of 99%.

[000232]Compound 88: 4-(1,3-dimethyl-2,6-dioxo-1,2,3,6-détrdro-7H-purin-7-yl)-N-(4-
(thiophen-3-yl)phenyl)butanamide.
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Step 1: Preparation of ethyl 4-(1,3-dimethyl-2,6xdi-1,2,3,6-tetrahydro-7H-purin-7-
yh)butanoate.

The intermediate was prepared using alkylation itwms$*H NMR (400 MHz, CDC4-d) § 7.55
(s, 1H), 4.37 (t, J = 6.80 Hz, 2H), 4.13 (q, J 207Hz, 2H), 3.59 (s, 3H), 3.41 (s, 3H), 2.32 (t, J
= 6.80 Hz, 2H), 2.21 (p, J = 6.80 Hz, 2H), 1.25)¢&, 7.20 Hz, 3H). LC-MS: m/z 295 (M+H)
with a purity of 98%.
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Step 2: Preparation of 4-(1,3-dimethyl-2,6-diox8;3,6-tetrahydro-7H-purin-7-yl)butanoic
acid.

The intermediate was prepared using hydrolysis itiong. *H NMR (400 MHz, DMSO-g) &
8.05 (s, 1H), 4.26 (t, J = 7.20 Hz, 2H), 3.42 (3),38.22 (s, 3H), 2.19 (t, J = 7.20 Hz, 2H), 2.01
(g, J =7.20 Hz, 2H). LC-MS: m/z 267 (M+H).
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Step 3: Preparation of 4-(1,3-dimethyl-2,6-diox8;3,6-tetrahydro-7H-purin-7-yl)-N-(4-
(thiophen-3-yl)phenyl)butanamide.
The final product is prepared using amide couptirghod A reaction condition¥4 NMR
(Methanol-d) § 7.92 (s, 1H), 7.53 — 7.57 (m, 3H), 7.47 — 7.502#), 7.43 — 7.45 (m, 1H),

7.40 — 7.41 (m, 1H), 4.45 (t, J = 6.80 Hz, 2H) 534, 3H), 3.33 (s, 3H), 2.43 (t, J = 6.80 Hz,
2H), 2.31 (p, J = 6.80 Hz, 2H). LCMS (ESI) m/z 4R4H+) with a purity of 97%.

[000233]Compound 89: 2-(1,3-dimethyl-2,6-dioxo-1,2,3,6-aétrdro-7H-purin-7-yl)-N-(4-
(thiophen-2-yl)phenyl)acetamide.
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H NMR (400 MHz, DMSO-¢): 10.48 (s, 1H), 8.07 (s, 1H), 7.62 (s, 4H), 7(d9J=5.2 Hz,

1H), 7.43 (d, J=3.6 Hz, 1H), 7.11 (m, 1H), 5.2224), 3.47 (s, 3H), 3.21 (s, 3H). LC-MS: m/z
396 (M+H) with a purity of 97%.

[000234]Compound 90: 3-(1,3-dimethyl-2,6-dioxo-1,2,3,6-détrdro-7H-purin-7-yl)-N-(4-
(thiophen-2-yl)phenyl)propanamide.
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'H NMR (400 MHz, DMSO-g): 10.05 (s, 1H), 8.00 (s, 1H), 7.57 (s, 4H), 7(d7J=5.2 Hz,
1H), 7.40 (d, J=3.6 Hz, 1H), 7.10 (t, J=4.2 Hz, 1454 (t, J=6.4 Hz, 2H), 3.42 (s, 3H), 3.26 (s,
3H), 2.96 (t, J=6.4 Hz, 2H). LC-MS: m/z 410 (M+Hjtlva purity of 97%.

[000235]Compound 91: 4-(1,3-dimethyl-2,6-dioxo-1,2,3,6-détrdro-7H-purin-7-yl)-N-(4-
(thiophen-2-yl)phenyl)butanamide.
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'H NMR (Methanol-d) § 7.92 (s, 1H), 7.47 — 7.55 (m, 4H), 7.30 — 7.322#), 7.06 (t, J =
4.40 Hz, 1H), 4.45 (t, J = 6.80 Hz, 2H), 3.45 (d),33.33 (s, 3H), 2.43 (t, J = 6.80 Hz, 2H), 2.30

(p, J = 6.80 Hz, 2H). LCMS (ESI) m/z 424 (MH+). LGMESI) m/z 424 (MH+) with a purity
of 98%.

[000236]Compound 92: 3-(1,3-dimethyl-2,6-dioxo-1,2,3,6déydro-7H-purin-7-yl)-N-(4-(2-
methylthiazol-4-yl)phenyl)propanamide.

-
N/> NYS

'H NMR (400 MHz, Methanol-g 5 7.92 (s, 1H), 7.78 — 7.80 (m, 2H), 7.54 — 7.553#), 4.67
(t, J =6.00 Hz, 2H), 4.55 (bs, 1H), 3.52 (s, 38137 (s, 3H), 3.01 (t, J = 6.00 Hz, 2H), 2.73 (s,
3H). LC-MS: m/z 425 (M+H) with a purity of 99%.

[000237]Compound 93: 3-(1,3-dimethyl-2,6-dioxo-1,2,3,6-détrdro-7H-purin-7-yl)-N-(4-
(thiazol-2-yl)phenyl)propanamide.
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'H NMR (400 MHz, DMSO-g) § 10.17 (s, 1H), 8.00 (s, 1H), 7.85 — 7.88 (m, 3Hp5 — 7.70
(m, 3H), 4.54 (t, J = 6.40 Hz, 2H), 3.42 (s, 3HRL(t, J = 6.40 Hz, 2H). LC-MS: m/z 411
(M+H) with a purity of 99%.

[000238]Compound 94: 4-(1,3-dimethyl-2,6-dioxo-1,2,3,6-dbtrdro-7H-purin-7-yl)-N-(4-
(thiazol-2-yl)phenyl)butanamide.
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H NMR (400 MHz, Methanol-g) 5 7.95 (s, 1H), 7.86 (d, J = 8.80 Hz, 2H), 7.82])(d, 3.20

Hz, 1H), 7.61 (d, J = 8.80 Hz, 2H), 7.55 (d, J 203Hz, 1H), 4.45 (t, J = 6.80 Hz, 2H), 3.45 (s,

3H), 3.33 (s, 3H), 2.45 (t, J = 6.80 Hz, 2H), 2(B1J = 6.80 Hz, 2H). LC-MS: m/z 425 (M+H)
with a purity of 96%.

Application example 1
Materials and Methods:

Cell lines and culture conditions:

[000239]HEK293-STF cell line was modified from Human embrigokidney cell line

HEK293 transfected with the STF reporter. HEK293-3A cell line was further modified from
HEK293-STF cell line to express Wnt3A. This calldiwas used to identify compounds that
regulate either early or late signalling componehthe Wnt pathway. L-Wnt3A (ATCC,
#CRL-2647) cell line was used for providing Wnt3édnditioned media. The three cell lines
were grown in DMEM (Dulbecco's Modified Eagle Meatipwith 10% FBS (fetal bovine
serum) incubated in 37°C with 5% @O
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Cell viability assay:

[000240]5000 cells in 79l culture media were seeded in each well of bla&kv8ll plates
(Greiner #655090) and incubated overnight at 3284l of serially diluted compound was
added to the cells giving final concentration ofi® to 1.5 nM. After 1 day of treatment, 100
ul of CellTiter-Glo® Luminescent Cell Viability Asgaeagent (#G7571, Promega) was added
to each well and incubated for 10 minutes at roemperature. Luminescence was measured

using Tecan Safire2® microplate reader.

STF3A assay:

[000241]2x10" HEK293-STF3A cells in 75l culture media were seeded in each well of white
96 well plates (Greiner #655098) and incubatedmygét at 37°C. 25l serially diluted

compound was added to the cells to give final cotraéon of 50uM to 1.5 nM. After 1 day of
treatment, 10Ql of Steady-Glo® Luciferase Assay reagent (#E2%20mega) was added to
each well and incubated for 10 minutes at room tatpre. Luminescence was measured using

Tecan Safire2® plate reader.

STF/WNT3A conditioned medium (STF/WNT3A CM) assay:

[000242]L-Wnt3A cells were cultured in three T-175 flask8a1d cells/ml in 30 ml culture
medium per flask. After 4 days of incubation, thet3A conditioned media were harvested and
then centrifuged at 2000 rpm for 10 minutes to reenthe debris. The Wnt3A conditioned

media were stored at -20°C if not used immediately.

[000243]2x104 HEK293-STF cells in 29 culture media were added in each well of white 96
well plates (Greiner #655098). 2bserially diluted compound was added to the célfter 4
hours of incubation, 100l Wnt-3A conditioned medium was added to the cdlls final
concentration of compound ranged fromp33 to 1 nM. After incubation for 1 day at 37°C, 100
ul of Steady-Glo® Luciferase Assay reagent (#E2%20mega) was added to each well and
incubated for 10 minutes at room temperature. Lesgence was measured using Tecan

Safire2® microplate reader.

Results:



Compound STF3A |C50 uM
1 <0.1
2 <0.1
3 <1
4 <1
5 <0.1
6 <1
7 >10
8 <5
9 <0.1
10 <1
11 <0.1
12 <5
13 >10
14 <1
15 <0.1
16 <1
17 >10
18 <0.1
19 <0.1
20 <0.1
21 <0.1
22 <0.1
23 <0.1
24 <1l
25 <0.1
26 <0.1
27 >10
28 >10
29 <0.1
30 <0.1
31 <5
32 <0.1
33 <0.1
34 <0.1
35 <0.1
36 <0.1
37 <0.1
38 <0.1
39 >10
40 <1l
41 <0.1
42 >10
43 >10
44 >10
45 <0.1
46 <1
47 <1l
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Compound STF3A |C50 uM
48 <1
49 <1
50 <1
51 <1
52 <1
53 <0.1
54 <0.1
55 <5
56 <1
57 <0.1
58 >10
59 <0.1
60 <1l
61 <0.1
62 <0.1
63 <1
64 <0.1
65 >10
66 <0.1
67 <1
68 <0.1
69 <0.1
70 <0.1
71 >10
72 <0.1
73 <0.1
74 <1l
75 <1l
76 <0.1
77 <0.1
78 <1
79 <0.1
80 >10
81 <0.1
82 <0.1
83 <10
84 <0.1
85 <5
86 <0.1
87 <0.1
88 <0.1
89 <0.1
90 <0.1
91 <0.1
92 <1
93 <1
94 <1
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MMTV-WNT1 Tumor Model:

[000244]To test the in vivo efficacy of Compound 5 to pnewviine growth of Wnt driven
tumors, fragments from two independent MMTV-WNT intirs were orthotopically
transplanted into female nude mice. The mice wesaed with either vehicle or Compound 5,
30 mg/kg once daily for 19 days. Tumor volumes weeasured on alternate days. Treatment
with Compound 5 decreased tumor growth in all teated mice. A significant decrease in

tumor weights collected at sacrifice was also oles#rResults are shown in Fig. 1.

Cytoplasmic and nuclear g-catenin Experiment

[000245]Result: Compound 5 decreased cytoplasmic and mygleatenin in tumors. Staining
the tumor sections fg¥-catenin showed that vehicle treated tumors hadddmip-catenin in
cytoplasm and nucleus. Two representative samples éach treatment arm are shown in Fig.
2.

Phospho-L RP6 assay as a target efficacy marker for Compound 5

[000246]Palmitoylation of Wnts is essential for WHCatenin signaling. Once Wnts are
palmitoylated by the O-acyl transferase porcuplmey tare secreted and subsequently bind to the
receptor complex, consisting of Frizzled (cognateptors) and the co-receptor LRP5 or LRP6
(Cadigan and Peifer, 2009). LRP5 and LRP6 are higbmologous single-pass transmembrane
proteins of théow-density lipoprotein receptor (LDLR)-related pem family. Upon Wnt

binding LRP is phosphorylated on multiple sitesliiaing Thr 1479, Ser 1490 and Thr1493) by
kinases such as Casein Kinase 1 (CK1), Glycogeth8ya Kinase 3 (GSK3) or MEK1
(Cervenka et al., 2011; Tamai et al., 2004; Zera).eR005). Phosphorylated LRP then recruits

axin to the membrane and subsequently actiiatéatenin signalling.

[000247]The present target efficacy biomarker assay measudecrease in levels of p-LRP6
(i.e. phosphorylated LRP-6) (Ser1490) upon treatmath a porcupine inhibitor (Compound

5). Cells treated with 2 uM of the test compoumgitro showed a greater than 50% reduction
in p-LRP6 from 4 h onwards, with no decrease olekm total LRP levels (Fig. 3). The
inhibitory effect remains up to 72 h (data not shpwm the presence of the compound and up to

12 h after the compound has been removed (datshoatn).
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[000248]While 2 uM led to 50-60% inhibition after 6 hiofvitro treatment, 3.3 nM of
Compound 5 still inhibited p-LRP6 (Ser1490) by a6 in this assay (Fig. 4).
Concentrations lower than 3.3 nM did not inhibitRP6 in HPAF-II pancreatic
adenocarcinoma cells (data not shown).

[000249]The inventors have validated that this assay walike for cancer cells and tumour

tissue (data not shown).

[000250] References:

Cadigan, K.M., and Peifer, M. (2009). Wnt signalfngm development to disease: insights
from model systems. Cold Spring Harbor perspeciivésologyl, a002881.

Cervenka, I., Wolf, J., Masek, J., Krejci, P., Véi¢c W.R., Kozubik, A., Schulte, G., Gutkind,
J.S., and Bryja, V. (2011). Mitogen-activated protanases promote WNT/beta-catenin
signaling via phosphorylation of LRP6. Moleculadaellular biology31, 179-189.

Tamai, K., Zeng, X., Liu, C., Zhang, X., Harada, €hang, Z., and He, X. (2004). A

mechanism for Wnt coreceptor activation. Molecakdt 13, 149-156.

Zeng, X., Tamai, K., Doble, B., Li, S., Huang, Habas, R., Okamura, H., Woodgett, J., and
He, X. (2005). A dual-kinase mechanism for Wnt eoaptor phosphorylation and activation.
Nature438, 873-877.
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CLAIMS
1. A compound having structure (I)
R3 A "
0 |
N Cy
R N n \Ar/
\N >\
)\ 2
0 N N
\
@)
wherein:

R', R% R?, R* and R’ are each, independently, H or an alkyl group;

D is selected from the group consisting of H, halogen, alkyl, cycloalkyl, aryl, and
dialkylamino, each, other than H and halogen, being optionally substituted;

Ar is a 6-membered heteroaryl ring having 1 or 2 nitrogen atoms having no substituents
other than Cy and the amide nitrogen atom, these being in a 1,4-relationship on said ring; and

Cy is an aryl, heteroaryl or a saturated ring containing at least one heteroatom, each
being optionally substituted; and

n is an integer from 1 to 2,

or an enantiomer, diastereomer or salt thereof.

2. The compound of claim 1, wherein, if n=1 and one of R® and R*is methyl and the
other is H, the stereochemistry of the compound is as shown in partial structure (II):
Me 0

H////////
)

LS

(1D).

J,J\r’
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3. The compound of claim 1 wherein R' and R” are the same.
4. The compound of any one of claims 1 to 3 wherein R' and R? are both methyl.
5. The compound of any one of claims 1 to 3 wherein R' and R? are both ethyl.

6.  The compound of any one of claims 1 to 5 wherein Cy is a 5 or 6 membered aromatic

ring having between 0 and 2 nitrogen atoms, 0 or 1 sulfur atoms and 0 or 1 oxygen atoms.

7. The compound of any one of claims 1 to 6 wherein Cy is piperazine, substituted on

both nitrogen atoms.
8. The compound of any one of claims 1 to 7 whereinn is 1.
9.  The compound of any one of claims 1 to 8 wherein D is H.

10.  The compound of any one of claims 1 to 9 wherein R' and R? are both methyl, R?, R,

R>and D are all Hand n is 1.

11.  The compound of any one of claims 1 to 8 in which D is methyl, cyclopropyl,
trifluoromethyl, phenyl, dimethylamino, morpholin-N-yl, thiophene-3-yl or bromo.

12.  The compound of any one of claims 1 to 11 wherein R and R* are either both H or both

methyl.

13.  The compound of any one of claims 1 to 11 wherein one of R* and R* is H and the

other is methyl or ethyl.
14.  The compound of any one of claims 1 to 13 wherein R’ is H.

15. The compound of claim 1 in which R! and R? are both Me,DisH,nis 1 and R? and R?
are both H.

16. The compound of any one of claims 1 to 15 having ICsy against STF3A of less than 10

micromolar, optionally less than 5 micromolar.
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17.  The compound of any one of claims 1 to 16 which does not inhibit TRPAT1 at an ICsy of

10 micromolar, optionally 5 micromolar.

18.  The compound of claim 1 which is one of the following:

Hm H%J
Zﬁ Zﬁ»

WNWB &w

)\
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19. The compound of claim 1 which is:

HNW
s
04]\'? | N/>

20. The compound of any one of claims 1 to 19 for use in the treatment of a disease or

condition associated with Wnt pathway activity.

21.  The compound of claim 20 wherein the disease or condition is selected from a cancer,
such as cervical, colon, breast, bladder, head and neck, gastric, lung, ovarian, prostate,
thyroid, non-small-cell lung, chronic lymphocytic leukemia, mesothelioma, melanoma,
pancreatic adenocarcinoma, basal cell carcinoma, osteosarcoma, hepatocellular carcinoma,
Wilm’s tumor or medulloblastoma; a fibrotic disease, such as pulmonary fibrosis, liver fibrosis,
skin fibrosis or renal fibrosis; a degenerative disease; or a metabolic disease such as diabetic

retinopathy.

22.  Use of a compound according to any one of claims 1 to 19 in the manufacture of a
medicament for the treatment of a disease or condition associated with Wnt pathway activity,

said disease or condition being selected from the group consisting of cancer, such as
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cervical, colon, breast, bladder, head and neck, gastric, lung, ovarian, prostate, thyroid, non-
small-cell lung, chronic lymphocytic leukemia, mesothelioma, melanoma, pancreatic
adenocarcinoma, basal cell carcinoma, osteosarcoma, hepatocellular carcinoma, Wilm’s
tumor or medulloblastoma; a fibrotic disease, such as pulmonary fibrosis, liver fibrosis, skin
fibrosis or renal fibrosis; a degenerative disease; or a metabolic disease such as diabetic

retinopathy.

23. The use of claim 22 wherein the disease or condition is selected from the group
consisting of cancer, fibrosis, stem cell and diabetic retinopathy, rheumatoid arthritis,

psoriasis and myocardial infarction.

24. The use of claim 22 or claim 23 wherein the cancer is characterised by high Wnt

activity or a fibrotic disease or a degenerative disease.

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

1 to 19 together with one or more pharmaceutically acceptable carriers, diluents or adjuvants.

26. An anhydrous form of the free base of 2-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-
7H-purin-7-yl)-N-(6-phenylpyridazin-3-yl)acetamide.

27. The anhydrous form of claim 26 which is a non-hydrated single polymorph.

28. The anhydrous form of claim 26 or claim 27 which is crystalline.

29. The anhydrous form of claim 28 which shows on X-ray diffraction a peak on the 2theta
scale at 22.2°+0.5°.

30. The anhydrous form of claim 28 or claim 29 which shows on X-ray diffraction peaks

on the 2theta scale at 5.5°+0.5° and 14.2°+0.5°.

31. The anhydrous form of any one of claims 28 to 30 which shows on X-ray diffraction at
least four peaks on the 2theta scale selected from the group consisting of 5.5°+0.5° and
12.5°+0.5°, 14.2°40.5°, 16.7°+0.5°, 17.7°+0.5°, 18.8°+£0.5°, 22.4°+0.5°, 24.2°+0.5° and
31.7°+0.5°.
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32. The anhydrous form of any one of claims 28 to 31 which shows on X-ray diffraction
peaks on the 2theta scale of and 5.5°+0.5° and 12.5°+0.5°, 14.2°£0.5°, 16.7°+0.5°,
17.7°+£0.5°, 18.0°+0.5°, 18.8°+0.5°, 19.6°+0.5°, 20.6°+0.5°, 22.4°+0.5°, 24.2°+0.5°,
24.4°+0.5°, 25.0°+0.5°, 27.0°+0.5°, 27.6°+0.5°, 29.8°+0.5°, 31.7°+0.5° and 32.2°+0.5°.

33. A pharmaceutical composition comprising an anhydrous free base according to any one

of claims 26 to 32.

34. Use of an anhydrous free base according to any one of claims 26 to 32 in the
manufacture of a medicament for the treatment of a proliferative disorder associated with
Wnt pathway activity, said disorder selected from cancer, such as cervical, colon, breast,
bladder, head and neck, gastric, lung, ovarian, prostate, thyroid, non-small-cell lung, chronic
lymphocytic leukemia, mesothelioma, melanoma, pancreatic adenocarcinoma, basal cell
carcinoma, osteosarcoma, hepatocellular carcinoma, Wilm’s tumor or medulloblastoma; a
fibrotic disease, such as pulmonary fibrosis, liver fibrosis, skin fibrosis or renal fibrosis; a

degenerative disease; or a metabolic disease such as diabetic retinopathy.

35.  Use according to claim 34 wherein the proliferative disorder is cancer.



