(12) STANDARD PATENT

(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2006201262 B2

(54)

(51)

Title
Pyrazole Compounds Useful As Protein Kinase Inhibitors

International Patent Classification(s)

CO07D 403/12 (2006.01) CO07D 405/14 (2006.01)

A61K 31/4155 (2006.01) CO07D 409/14 (2006.01)

A61K 31/506 (2006.01) CO07D 471/04 (2006.01)

A61P 35/00 (2006.01) CO07D 487/04 (2006.01)

CO07D 401/14 (2006.01) C07D 521/00 (2006.01)

CO07D 403/14 (2006.01)

Application No: 2006201262 (22) Date of Filing:
Publication Date: 2006.04.27

Publication Journal Date:  2006.04.27
Accepted Journal Date: 2008.09.04

Divisional of:
2001294558

Applicant(s)
Vertex Pharmaceuticals Incorporated

Inventor(s)
Kay, David;Davies, Robert;Knegtel, Ronald;Patel,
Jean-Damien;Bebbington, David;Golec, Julian M.C.;Binch, Haley

Agent / Attorney
Cullen & Co, 239 George Street, Brisbane, QLD, 4000

Related Art

2006.03.21

Sanjay;Charrier,

Ivashchenko et al, Synthesis and Investigation of Heteroaromatic Ligands containing a
Pyrimidine Ring, Khimiya Geterotsiklicheskikh Soedinenii (1980) 12, 1673-1677.




2006201262 21 Mar 2006

=
o

ABSTRACT

This invention describes novel pyrazole compounds of
formula III: wherein Ring D is a 5-7 membered monocyclic
ring or 8-10 membered bicyclic ring selected from aryl,
hetercaryl, heterocyclyl or carbocyclyl; R* and RY are
taken together with their intervening atoms to form a
fused, unsaturated or partially unsaturated, 5-8 membered
carbocyclo ring; and R? and R® are as described in the
specification. The compounds are useful as protein
kinase inhibitors, especiaily as inhibitors of aurora-2
and GSK-3, for treating diseases such as cancer, diabetes

and Alzheimer’s disease.
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The following statement is a full description of this invention, including the best method of
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FIELD OF.THE INVENTICN
The'present invention is in the field of

medicinal chemistry and relates to compounds that are
protein kinase inhibitors, compositions containing such
compounds and methods of use: More particularly, this

invention relates to compounds that are inhibitors of

' GSK-3 and Rurora-2 protein kinases. The invention also

relates to methods of treating diseases associated with -
these protein kinases, such as diabetes, cancer and

Alzheimer’s disease.

BACKGROUND OF THE INVENTION

The search for new therapeutic agents has been
greatly aided in recent years by better understanding of
the atiucture of ehzymes and éther biomolecules
associated with targeﬁ diéeases; One important class of
enzymes that has been the subject of extensive study is
the protein kinases. S ‘

. Protein kinases mediate intracellular signal
transduction. They do this by.effecting a phosgphoryl-

_1a_
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extracellular and other stimuli cause a variety of
cellular responses to occur inside the cell. Examples of
such stimuli include environmental and chemical stress
signals (e.g. osmotic shock, heat shock, ultraviolet
radiation, bacterial endotoxin, H,0;), cytokines (e.gq.

interleukin-1 (IL-1) and tumor necrosis factor a (TNF-

o)), and growth factors (e.g. granulocyte macrophage-

~colony-stimulating factor (GM-CSF), and fibroblast growth

factor (FGF). An extracellular stimulus may effect one
or- more céllular regsponses relatéed to cell growth,
migration, differentiation, secretion of hormones,
activation of transcription factors, muscle gontréction,
glucose metabolism, control of protein synthesis and
regulation of cell cycle.

. Many diseases are associated with abnormal
cellular responses triggered by protein kinase-mediated
eventg. These diseases include autoimmune diseases,
inflammatory diseases, neurclogical and neurodégenerative
diseases, cancer, cardiovascular diseases, allergies and
asthma, Alzheimer’s disease or hormone-related diseases.
Accordingly, there has been a substantial éffort in
medicinal chemistry to find protein kinase inhibitors
that are effective as theraéeutic agents. ' '

. Aurcra-2 is a serine/threonine protein kinase

that has been implicated in human cancer, such as colon,

breast and other solid tumors. Thisz kinase is believed
to be involved in protein phosphorylation evente that

requlate the cell cyéle; Specifically, Aurora-2 may play

a role in controlling the accurate segregation of

chromosomes during mitosis. Misregulation of the cell
cycle can lead to cellular proliferation and other

abnormalities. In human colon cancer tissue, the aurora-

~ 2 protein has been found to be overexp:eséed. See

Bischoff et al., EMBO J., 1998, 17, 3052-3065; Schumacher

-2-
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et al., J. Cell Biol., 1998, 143, 1635-1646; Rimura et
al., J. Biol. Chem., 1987, 272, 13766-13771. .
Glycogen synthase kinage-3 (GSK-3) is a

serine/threonine protein kinase .comprised of ¢ and p

- isoforms that are each encoded by distinct genes [Coghlan
et al., Chemistry & Biology, 7, 793-803 (2000); Kim and

Kimmel, Curr. Opinion Genetics Dev., 10, 508-514 (2000)].
GSK-3 has been implicated in various diseases including
diabetes, Alzheimer’s disease, CNS disorders such as
manic depressive disorder and neurodegenerative diseases,
and cardiomyocete hypertrophy [WO 99/658%7; WO 00/38675;
and Haq et al., J. Cell Biol. (2000) 151, 117]. These
diseases may be caused by, or result,in, the abnormal
operation of certain cell signaling pathways in which
GSK-3 playe a role. GSK-3 has been found to
phosphorylate and modulate the activity of a number of
regulatory proteins. These proteins include glycogen
synthase which is the rate limiting enzyme necessary for
glycogen synthesis, the microtubule associated protein
Tau, the gene transcription factor B-catenin, the
translation initiation factor eiF2B, as well as ATP
citrate lyase, axin, heat shock factor-1, c-Jun, c-Myc,
c-Myb, CREB, and CEPBe. These diverse protein tafgefs
implicate GSK-3 in many aspects of cellular metabolism,
proliferation, differentiation and development.

~In a GSK-3 mediated pathway that is relevant
for the treatment of type II diabetes, insulin-induced

éignaling leads to cellular glucose uptake and giycogén

synthesis. Along this pathway, GSK-3 is a negative

regulator of the insulin-induced signal. Normally, the
presence of insulin causes inhibition of GSK-2 mediated

phosphorylation and deactivation of glycogen synthase.:

. The inhibition of GSK-3 leads to increaséd glycogen

synthesis and glucose uptake [Klein et al., PNAS, 93,

-3
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8455-5 (1996); Cross et al., Biochem. J., 303, 21-26
(1994); Cohen, Biochem. Soc¢. Trans., 21, 555-567 {1993);
Massillon et al., Biochem J. 299, 123-128 (1994)].
However, in a diabetic patient where the insulin response
is impaired, glycogen synthesis and glucose uptake fail
to increase despite the presencé.of relatively high blood
levels of insulin.- This leads to abnormally high blood
levels of glucose with,aqute and long term effects that
may ultimately result in cardiovascular disease, renal
failure and blindness. In such patients, the normal
insulin-induced inhibition of GSK-3 fails to occur. It
has also been reported that in patients with type II

diabetes, GSK-3 is overexpressed (WO 00/28675].

Theraﬁeutic inhibitors of GSK-3 are therefore potentially
useful for treating diabetic patients suffering from an
impaired response to insulin.

GSK-3 activity has also been associated with

Alzheimer'’s disease. This disease iz characterized by

the well-known B-amyloid peptide and the formation of
intracellular neurofibrillary tangles. . The
neurofibrillary tangles contain hyperphosphorylated Tau
protein where Tau is phosphorylated on abnormal sites.
GSK-3 has been shown to phosphorylate these abnormal
sites in cell and animal models. Furthermore, inhibition
of GSK-3 has been shown to prevent hYperphosphorylation
of Tau in cells [Lovestone et al., Current Biology 4,
1077-86 (1994); Brownlees et al., Neuroreport 8, 3251-55

. {1997)]. Therefore, it is believed that GSK-3 activity
may promote generation of the neurofibrillary tangles and .

the progression of Alzheimer’s digease.

‘Another substrate of GSK-3 is P-catenin which
is degradated after phosphorylation by GSK-3. - Reduced

~ levels of'ﬁ-catenin have been reported in schizophrenic

patients and have also been associated with other

-4
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digeases related to increase in neurcnal cell death
[Zhong et -al., Nature, 395, 698-702 (1998); Takashima et
al., PNAS, 90, 778%-93 (1993); Pel et al., J.
Neuropathol. E#p, 56, 70-78 (1997)].

As a result of the biological importance of
‘GSK-3, there is current interest in therapeutically _
effective GSK-3 inhbitors. Small molecules that inhibit
GSK-3 have recently been reported [WO 99/65897 (Chiron)
and WO 00/38675 (SmithKline Beecham)].

For many of the aforementioned diseases
associated with abnormal GSK-3 activity, other protein
kinases havé also been targeted for treating the Baﬁe
diseases. However, the various protein kinases often act
through‘different biclogical pathways. For example,
certain quinazoline derivatives have been reported
recently as inhibitors of p38 kinase (WO 00/12497 to
Scios). The compounds are reported to be useful for
treating condi;ions characterized by enhanced p38-o
activity and/or enhanced TGF-B activity. Wwhile p3s8
aétivity has been implicated in a wide wvariety of
diseases, including diabetes, p38 kinaée is not reported
to be a constituent of an insulin signaling pathway that
regulates glycégen synthesis or glucose ﬁptake.
Therefore, unlike GSK-3, p38 inhibition would not be'
expectéd to enhance glycogén synthesis and/or glucose
uptake.

' There is é centinued need to f£ind new
therapeutic agents to treat human diseases. The protein
kinases aurcra-2 and GSK-3 are especially attractive
targets for the discovery of new therapeuticé due to
their important role in cancer, diabetes, Alzheimer’s

digease and other diseases.
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DESCRIPTION OF THE INVENTION

It has now been found that compounds of thie
invention and pharmaceutical comﬁositions thereof are
effective aé protein kinase inhibiﬁors, particularly as

5. 1inhibitors of aurora-2 and GSK-3. These compounds have

the general formula I:

_affi'z
. NH
HNT N
23’,\22
»
71
I
- 10
or a phérmaceutically acceptable derivative or prodrug
lihereof, whereiﬁ:
2' to 2 are as described below;
Ring A is seléctéd from the group consistinglof:
15 ‘ B
- R A
ol ‘| N o~ | /'\I R I.\ NJ‘§N
R N"\-, R, RONTN pr A ,
a b c d
A h
Hy/i\r;t\ RK\FJ§N E\fji\ . R i =
Rﬁ - N-Nék . AP o N.N/'
e £ g h
20
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pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,

wherein said Ring C has one or two ortho substituents

_independently selected from -R!, any substitutable non-

ortho carbon position on Ring C is independently
substituted by -R°, and two adjacent substituents on
Ring C are optionally taken together with their
intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3
heteroétomé selécted from oxygen, sulfur or nitrogen,
said fused ring being qptionally substituted by halo,

oXo, or -Ra;

Ring D is a 5-7 membered monocyclic ring or 8-10 membered

bicyclic ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said hetercaryl or

'heterocyclyl ring having 1-4 ring hetercatoms selected

from nitrogen, oxygen or sulfuf, wherein Ring D is
substituted at any substitutable ring carbon by oxo or
-R°, and at any substitutable ring nitrogen by -R*,

provided that when Ring D is a six-membered aryl or

‘heteroaryl r_ing,.-Rs is hydrogen.at each ortho carbon

position of Ring D;
is selected from -halo, -CN, -NO;, T-V-R®,. phenyl, 5-6
membered heteroaryl ring, 5-6 membered heterocyclyl

~ring, or Ci. aliphatic group, said phenyl, heterocaryl,

and heterocyclyl rings each optionally . substituted by

up to three groups independently selected from halo,
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oxo, or -R%, said C; aliphatic group optionally
substituted with halo, cyano, nitro, or oxygen, or R!
and an adjacent substituent taken together with their
intervening atomeg form said ring fused to Ring C; l
and RY are independently selected from T-R?®, or R* and
RY are taken together with théif intervening atoms to
form a fused, unsaturated or partially unsaturated, 5-8
membered ring having 0-3 ring hetercatoms selected from
oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
substituted by oxo or T-R®, and any substitutable
nitrogen on said ring formed by R* and RY is
substituted by R%; A

T is a valence bond or a C,., alkylidene chain;

5 R?

and R¥ are independently selected from -R, -T-W-RS, or

R? and R* are taken together with their intervening

" atoms to form a fused, 5-8 membered, unsaturated or

10

partially unsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein each
substitutable carbon on said fused ring formed by R?
and R*’ is substituted by halo, oxo, -CN, -NO;, -R’, or
-V—R‘, and any substitutable nitrogen on said ring
formed by R® and R* is substituted by R*;

is selected from -R, -halo, -OR, -C(=0)R, -CO.R,

'-COCOR, -COCH,COR, -NO;, -CN, -S(O)R, -S(O)zR, -SR,

-N(R'):, -CON(R”), -SON(R")z2, -OC(=O)R, - -N(R7)COR,
-N(R7) CO, {(optionally substituted C,.s aliphatic),
-N(RY)N(R')2, -C=NN(R')},, -C=N-OR, -N(R’)CON(R’),,
-N(R7) S0;N(R")2, -N(R®}SO:R, or -OC(=0)N(R’);;

each R is independently selected from hydrogen or an

optionally substituted group selected from C;.¢

- aliphatie, Cg.0 aryl, a hetercaryl ring having 5-10

ring atoms, or a heterocyclyl ring having 5-10 ring
atoms; o ' '

O
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each R* is independently selected from -R’, ~COR?, -CO,(Ci.
aliphatic), -CON(R’),, or -SO;R’, or two R® on the same
nitrogen are taken together to form a 5-8 membered
heterocyclyl or heteroaryl fing;

each R® is independently ‘selected from -R, halo, -OR,
~C{=0)R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SOR, -SR,
-N(R%)2, -CON(R');, ~8O:N(R')2, -OC{(=O)R, -N(R')COR,
-N(R*)CO; (optionally substituted C, ¢ aliphatic),
~N(RY)N(R'),,  -C=NN{R')a2, -C=N-OR, -N(R*)CON(R').,
-N(R*)S0zN (R*}a2, -NTR*)SO;R, or -OC({=O}N(R'};, or RS and
an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

V is -0-, -8-, -80-, -803-, -N{R®)SO,-, -SO;N(R®)-,
-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(RS)C(0)O-,
-N(R®) CON(R®) -, -N(R®)SO.N(R®°}-, -N(R®)N(R®)-,
-C{O)N(R®) -, -OC(O)N(R®}-, -C(R®),0-, -C(R®),S-,
-C(R®)280-, -C(R®)280,-, -C{(R®)aSON(R®)-, -C(R®);N(R®)-,
-C(R®)aN (R®) C (0} -, -C(R®),N(R®)C(0)O-, -C(RS)=NN(RS)-,
-C(R®)=N-0-, -C(R®):N{R®)N(R®)-, -C(RS),N(RS)SO,N(R®)-, or
-C(R®) 2N (R®) CON(R®) - ; ‘

W is -C(R%);0-, -C(R®);8-, -C{R®)280-, -C(R®).S0;-,
-C(R®} ;80N (R®) -, -C(R®),N(R®)-, -CO-, -CO,-,
-C(R®)OC(0} -, -C(R®)OC(O)N(R®)~, -C(R®);N(R®)CO-;
-C(R®).N(R®)C(0)O-, -C(R®)=NN(R%)-, -C(RS)=N-O-,
~C(R®)M(RIN(R®) -, -C(R®).N(R®)SO,N(R®) -,
-C{R®) ;N (R®) CON(R®} -, or -CON(R®)-;

each R® is independen;ly selected from hydrogen or an
optionally substituted Ci.¢ aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrégen atom to form a 5-6 membered
heterocyclyl or heterocaryl ring;

eachAR’_is independently selected from hydrogen or an _
optionélly substituted C;.¢ aliphatic group, or two R’

on the same nitrogen are taken together with the
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nitrogen to form'a 5-8 membered heterocyclyl or
hetercaryl ring;

each R’.is independently selected from an optionally
substituted Ci.¢ aliphatiec group, -OR®, -SR®, -CORS,
-80;R®, -N(R%),, -N(R®)N(R®)., -CN, -NO., -CON(R®);, or
-CO;R®; and .

R’ is selected from -R, halo, -OR, -C(=O)R, -CO;R, -COCOR,
-NO,, -CN, -S{0O})R, -SO,R, -SR, -N(R'),, -CON(R'),,
-80.N(R*)., -OC(=0JR, -N(R*)COR, -N{R')CO,(optionally
substituted C;.c aliphatic), -N{R*)N(R*),, -C=NN(R'),, "
~C=N-OR, -N(R*)CON(R");, -N(R") SO.N(R'),;, -N(R*)SO;R, or
-OC (=0} N(R") ;.

As used herein, the following definitions shall
apply unless otherwise indicated.’ The phrase “optiocnally
substituted” is used interchangeably with the phrase
“gubstituted or.unsubstituted” or with the term
“(unisubstituted." Unlesas otherwise indicated, an
optionally substituted.group may have a substituent at
each substitutable position of the group, and each
substitution is independent of the other.

The term “aliphatic” ae used herein means
straight-chain, branched or cyelic ¢;-Cy2 hydrocarbons
which are completely saturated or which contain one or
more units of unsaturation but which are not aromatic.
For example, suitable aliphatic groups include. '
substituted or unsubstituted linear, branched or cyclic
alkyl, alkenyl, alkynyl groups and hybrids thereof such

‘as - (cycloalkyl}alkyl, (cyclealkenyl)alkyl or

(cycloalkyl)alkenyl. The terms *alkyl”, “alkoxy”, )
“hydroxyalkyl~, “alkoxyalkyl”, and “alkoxycarbonylf, used
alone or as part of a larger moiety includes both
straight and branched chains containing one to twelve

carbon atoms. The terms “alkenyl” and “alkynyl” used

~alone or as part of a larger moiety shall include both

-10-
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straight and branched chains containing two to twelve
carbon atoms. The term “cycloalkyl” used alone or as part
of a larger moiety shall include cyclic C3-Cy2
hydrocarbons which are completely saturated, but which
are not aromatic.

The terms “haloalkyl”, “haloalkenyl” and
“haloalkoxy” means alkyl, alkenyl or alkoxy, as the case
may be, substituted with one or more halogen atoms. The
term “halogen” means F, Cl, Br, or I.

The term “heteroatom” means nitrogen, oxygen, or
sulfur and 1includes any oxidized form of nitrogen and
sulfur, and the quaternized form of any basic nitrogen.
Also the term “nitrogen” includes a substitutable
nitrogen of a heterocyclic ring. As an example, in a
saturated or partially unsaturated ring having 0-3
heteroatoms selected from oxygen, sulfur or nitrogen, the

nitrogen may be N (as in 3,4-dihydro-2H-pyrrolyl), NH (as

in pyrrolidinyl) or NR* (as in N-substituted
pyrrolidinyl).

The terms “carbocycle”, “carbecyclyl”,
“carbocyclo”, or ™“carbocyclic” as used herein means an

aliphatic ring system having three to fourteen members.
The terms “carbocycle”, “carbocyclyl”, ™“carbocyclo”, or
“carbocyclic” whether saturated or partially unsaturated,
also refers to rings that are optionally substituted.
The terms “carbocycle”, “carbocyclyl”, ™“carbocyclo”, or
“carbocyclic” also include aliphatic rings that are fused
to one or more aromatic or nonaromatic rings, such as in
a decahydronaphthyl or tetrahydronaphthyl, where the
radical or point of attachment is on the aliphatic ring.
The term “aryl” used alone or as part of a
larger moiety as in “aralkyl”, “aralkoxy”, or

“aryloxyalkyl”, refers to aromatic ring groups having

_11_
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' benzothianyl. Also included within the scope of the term v

five to fourteen membere, such as phenyl, benzyl,
phenethyl, l-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. - The term_“aryl" also refers to rings that are
optionally substituted. The term *aryl” may be used
interchangeably with the term “aryl ring”. ®Aryl” also
includes fused_polycyclic aromatic ring systems in which

an aromatic ring is fused to one or more rings. Examples

-incluaé’l-naphthyf, 2;ha§ﬁ£h&i, l-anthrécyl and 2-

anthracyl. Also included within the scope of the term

-taryl”, as it is used herein, is a group in which an

aromatic ring is fused to one or more non-aromatic rings,

such as in an indanyl, phenanthridinyl, or e
tetrahydronaphthyl, where the radical or point of
attachment is on the aromatic ring.

The term “heterocycle”, “heterocyclyl”, or
“heterocyclic” as used herein includes non-aromatic ring
systems having five to fourteen members, preferably five
te ten, in which one or more ring carbons, preferably one
to four, are each replaced by a heterocatom such as N, O,
or 8. Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, (1-substituted)-2-oxo—benzimidaqu-3-
¥l, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, [1,3]-dioxalanyl, [1,3]-dithiolanyl,
{1,3) -dioxanyl, 2-tetrahydrothiophenyl, 3- p
tetrahydrothiophenyl, 2-morpholinyl, 3-morpholinyl, 4- .
morpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 4-
thiomorpheolinyl, 1l-pyrrolidinyl, 2-pyrrolidinyl, 3-
pyrrolidinyl, l-piperazinyl, 2-piperazinyl, 1- '
piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
4-thiaz61idiny1, diazolonyl, N-substituted diazolonyl, 1-
phthalimidinyl, benzoxanyl, benzopyrrolidinyl, , -
benzopipéridinyl, benzoxolanyl, benzothiolényl, and

-12-
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*heterocyclyl” or “heterccyclic”, as it is used herein,

. is a group in which a non-aromatic heteroatom-containing

" ring is fused to one or more aromatic or non-arocmatic

rings, such as in an indolinyl, chromanyl,
phenanthridinyl, or tetrahydrogquinelinyl, where the
radical or point of attachment is on the non-arcmatic
heteroatom—éontaining ring. The term “heterocygie",
*heterocyclyl”, or “heterocyclic” whether saturated or
partially unsaturated, also refers to rings that are
optionally substituted. | _

The term “hetercaryl”, used alone oi as part of
a larger melety as in “ﬁéteroaralkyl" or
“heteroarylalkoxy”, refers to heteroaromatic'iing.groups
having five to fourteen members. Examples of heteroaryl
ringe include 2-furanyl, 3-furanyl, N-imidazolyl, 2-
imidazolyl, 4-imidazolyl, S5-imidazolyl, 3-isoxazolyl, 4-
isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 5-oxadiazolyl,
2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 1-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidyl, 4-pyrimidyl, 5-§yrimidy1, 3-pyridazinyl, 2-
thiazolyl, 4-thiazolyl, S5-thiazolyl, S-tetrazolyl, 2-
triazolyl, S-triazolyl, 2-thienyl, 3-thienyl, carbazolyl,
benzimidazolyl, benzothienyl, benzofuranyl, indblyl,.
gquinolinyl, benzotriazolyl, benzothiazolyl,
benzooxazolyl, benzimidazolyl, isoquinoliﬁyl,‘indolyl,
isoindolyl, acridinyl, or benzoisoxazolyl. Also included
within the scope of the term “heteroaryl”, as it is-used

herein, is a group in which a heterocatomic ring is fused

.to one or more aromatic or nonarcmatic rings where the

radical or point of attachment is on the hetercaromatic

ring. Examples include tetrahydroguinolinyl,
tetrahydroisoquinolinyl, and pyrido[3,4-dlpyrimidinyl..

The term “hetercaryl” also refers to rings that are

optionally substituted. The term "heteroaryl” may be

-13-
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used interchangeably with the term “heteroaryl ring” or
the term “heteroaromatic”.

An aryl (including aralkyl, aralkoxy,
aryloxyalkyl -and the like) or hetercaryl (including
heteroaralkyl and heteroarylalkexy and the like) group
may contain one or more gubstituents. Examples of-
suitable substituents on the unsaturated carbon atom of

an aryl, heteroaryl,,aralkyl, or hetercaralkyl group

‘include a halogen, -R°, -OR°, -SR°, 1,2-methylene-dioxy,

1,2-ethylenedioxy, protected OH (such as acyloxy), phenyl
(Ph), substituted Ph, -O(Ph), substituted -O(Ph), |
-CHz(Ph) , substituted -CH:(Ph), -CH:CH.(Ph), substituted
-CHzcﬁz(Ph), -NO;, -CN, -N(R°);, -NR°C(O)R°, -NR°C(O)N(R°),,
—Nﬁ"C‘O;R", -NR°NR°C (O)R®, -NR°NR°C (O})N(R®),, -NR°NR°CO.R®, -
-C(0)C(O)R®, -C(0)CHaC(O)R®, -COR®, ~C(O)R°, -C(OIN(R®)q,
-OC(0)N (R%) 5, -5(0)zR®, -SO:N(R®)z, -S(O)R®, -NRUSO.N(R),
-NR°SO;R®, -C(=S)N{R°®)z, -C(=NH)-N{(R®),, -{CH;) NHC(O)R®,

- (CH2)yNHC (O} CH(V-R®) (R®) ; wherein R® is hydrogen, a
substituted or unsubstituted aliphatic group, an
unsﬁbstituted hetercaryl or heterocyclic ring, phenyl‘
{Ph), substituted Ph, -0(Ph)}, substituted —O(Ph),-

-CH; (Ph}, or substituted -CH,(Ph); Yy is 0-6; and V ig-a
linker group. Examples of substituents on the aliphatic
group or the pheﬁyl ring of R® include amino, alkylamino,
dialkylamino, aminocarbonyl, halogén, alkyl,
alkylaminocarbonyl, dialkylamihocarbonyl,_
alkylaﬁiﬁocarbonyloxy, dialkylaminocafbbnyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbenyl,

hydroxy, haloalkoxy, or haloalkyl.

An aliphatic group or a non-aromatic
heterocyclic ring may contain one or more substituents.
Examples of suitable substituents on the Baturated carbon

cf an aliphatic gfoup or of a non-aromatic heterocyclic
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ring include those listed above for the unsaturated
carbon of an aryl or heteroaryl'group‘and the following:
=0, =S, =NNHR', =NN(R')z, =N-, =NNHC(O)R', =NNHCO,(alkyl),
=NNHSO, (alkyl), or =NR", where each R' is independently
selected from hydrogen, an unsubstituted aliphatic group
or a substituted aliphatic group. Examples of
substituents on the aliphatic group include amino,
alk&laminc, dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy,'dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyi, -

‘hydroxy, haloalkoxy, or haloalkyl.

Suitable substituents on the nitrogen of a non-
aromatic heterocyclic rxing include -R*, -N(R*}y, -C{O)}R",
~CO,R*, -C(O)C(O}R', -C(O)CH,C(O)R*, -BOR*, -SOMN(R')z,
~C(=8)N(R")2, -C(<NH)-N(R")2, and -NR'SO;R'; wherein R* is
hydrogen, an aliphatic group, a substituted aliphatic
group, phenyl (Ph), substituted Ph, ) '
-0(Ph), substituted -0(Ph), CH:{Ph), substituted CH;(Ph},

or an unsubstituted heteroaryl or heterocyclic ring.

 Examples of substituents on the aliphatic group or the

phenyl ring include amino, alkylamino, dialkylamino,
aminocarbonyl, halogen, alkyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy,
alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, or
haloalkyl. ' '

| The terxrm “linker group” or “linker” means an

organic moiety that connects two parts of a coﬁpound.

'LinkersAare typically comprised of an atom such as oxygen

or sulfur, a unit such as -NH-, -CH;~, -C(0)-, -C(QjNH-,
or a chain of atoms, such as an alkylidene chain. The

molecular mass of a linker is typically in the range of

‘about 14 to 200, preferably in the ranée of 14 to 96 with
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a length of up to about six atoms. Examples of linkers
include a saturated or unsaturated C;. alkylidene chain
which is opticnally substituted, and wherein one or two
saturated carbone of the chain are optionally replaced by
-c(o)-, -c{o)c(o)-, -CbNH-, -CONHNH-, -CO;-, -OC(0)-,
-NHCO,-, . -O-, -NHCONH-, -OC(O)NH-, -NHNH-, -NHCO-, -§-,
-80-, -80;-, -NH-, -80,NH-, or -NHSO;-. -

The term “alkylidene chain” refers to an

optionally substituted, straight or branched carbon chain

that may be fully saturated or have one or more units of

unsaturation. The optional substituents are as described

above for an aliphatic group.

A combination of substituents' or variables is-
Permissible only if such a combination results in a
stable or chemically feasible compound. A stable
compound or chemically feasible compound is one in which
the chemical structure is not substantially altered when
kept at a temperature of 40 °C or less, in the absence of
moisture or other chemically reactive conditions, for at
least a week. . |

Unless otherwise stated, structures depicted

herein are also meant to include all stereochemical forms

. of the structure; i.e., the R and S_configuratioﬁs'fdr

each asymmetric center. Therefore, single stereochemical

igomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of
the invention. Unless otherwise stated, structures
depicted herein are also meant to include compounds which
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds havihg the
present structures except for the replacement 6f a

hydrogen by a deuterium or tritium, or the réplacement_of

a carbon by a '*C- or C-enriched carbon are within the

scope of this invention.
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-Compounds of formula I or salts thereof may be
formulated into compositions. 1In a preferred embodiment,
the composition is a pharmaceutical composition. 1In one
embodiment,- the composition comprises an amount of the
protein kinase inhibitor effective to inhibit a protein
kinage, particularly GSK-3, in a biological sample or in
a patient. In another embodiment, compounds of this
invenfion'and pharmaceutical compositions thereof, which
comprise an amount of the protein kinase inhibitor
effective to treat or prevent a GSK-3-mediated condition
and a pharmaceutically acceptable carrier, "adjuvant, or
vehicle, may be formulated foi administration to a
patient. .

The term "GSK-3-mediated condition" or
"disease", as used herein, means any disease or other
deleterious condition or state in which GSK-3 is known to
play a role. Such diseases or conditions include,
without limitation, diabetes, Alzheimer’s disease,
Huntington’s Disease, Parkinson’s Disease, AIDS-
asgoclated dementia, amyotrophic lateral sclerosis (AML),
multipie sclerosis (MS), schizophrenia, cardiomycete
hyperfrophy, reperfusion/ischemia, and baldness.

One aspect of this invention relates to a
method of enhancing glycogen synthesis and/or 1owerin§
blocd levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeutically effective amount of a compound of formula
I or a pharmaceutical composition thereof. This method
is especially useful for diabetic patients. Ancther
method relates to inhibiting the production of
hyperphosphorylated Tau protein, which is useful in

halting or slowing the progression of Alzheimer‘s

digsease. Another method relates to inhibiting the
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phosphorylation of B-catenin, which is useful for
treating schizophrenia. -

Another aspect of the invention relates to
inhibiting GSK-3 activity in a .biological sample, which
method comprises contacting the biological sample with a
GSK-3 inhibitor of formula I..

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a

compound of formula I or a composition comprising said

~ compound.

Another aspect of this invention relates to a
method of treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
cdmprises administering to a patient in need of such a
tréatment a therapeutically effective amount of a
compound of formula I or a pharmaceutical composition
thereof. l

The term "Aurora-2-mediated condition" or
"disease", as used herein, means any disease or other

deleterious condition in which Aurora is knowm to play a

role. The term "Aurcra-2-mediated éondition" or
"disease” also means those diseases or conditions that

are alleviated by treatment with an Aurora-2 inhibitor.

Such conditions include, without limitation, cancer. The

term "cancer" includes, but is not limited to the
following cancers: coleon and ovarian.

Another aspect of the invention relates to
inhibiting Aurora-2 activity in a biological sample,
which method comprises contacting the biological sample
with the Aurora-2 inhibitor oflformula'I, or a

Acompbsitipn thereof.

Another aspect of this invention relates to a

metheod of treating or preventing a CDK-2-mediated
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diseases with a CDK-2 inhibitor, which method comprises
administering to a patient in need of such a treatment a
therapeutically effective amount of a compound of formula
Iora pharﬁaceutical compositicp thereof.

The term "CDK-2-mediated condition" or

"disease"”, as used herein, means any disease or other

. deleterious conditiom in which CDK-2 is known to play a

role. The term "CDK-2-mediated condition® or “"diseasen
also means those diseases or conditions that are
alleviated by treatment with a CDK-2 inhibiter. Such

conditions include, without limitation, cancer,

- Alzheimer'sg disease, restenosis, angiogenesis,

glomerulonephritis, cytomegalovirus, HIV, herpes,

pesoriasis, atherosclerosis, alopecia, and autoimmune
diseages such as rheumatoid arthritis. See Fischer, P.M.
and Lane, D.P., Current Medicinal Chemistry, 7, 1213-1245
(2000} ; Mani, S., Wang, C., Wu, K., Francis, R. and -
Pestell, R., Exp. Opin. Invest. Drugs, 9, 1849 (2000);
Fry, D.W. and Garrett, M.D., Current Opinion in
Oncologic, Endocrine & Metabolic Investigational Drugs,
é, 40-59 (2000).

.Another aspect of the invention relates to
inhibiting CDK-2 activity in a biological sample or a
patient, which method comprisges administering to the
patient a compound of formula I or a composition
comprising said compound.

Another aspect of this invention relates to a
method of treating or preventing an ERK;Z—mediated
diseases with an ERK-2 inhibitor, which method comprises
administering to a patient in need of such a treatment a
therapeuﬁicélly effective amount of a compound of formula
I or a pharmaceutical composition thereof.

.The term “ERK-mediated condition”, as used

~ herein means any disease state or other deleterious
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210, 162; Moodie et al., 1993, Science 260, 1658; Frey :

condition in which ERK is known to play a role. The term
"ERK-2-mediated condition® or "disease" algo means those
diseases or conditiomns that are alleviated by treatment
with a ERK-2 inhibitor. Such conditions include, without
limitation, cancer, stroke, diabetes, hepatomegaly,
cardiovascular disease including cardiomegaly,
Alzheimer’'s disease, cystic fibrosis, viral disease,

autoimmune diseases, atherosclerosis, restenosis,

‘psoriasig, allergic disorders including asthma,

inflammation, neurological disorders and hormone-related
diseases. The term “cancer” includes, but is not limited

to the following cancers: breast, ovary, cervix, (‘)
prostate, testis, genitourinary tract, esophagus, larynx,
glioblastoma, neurcoblastoma, stomach, skin,

keratoacanthoma, lung, epidermoid carcinoma, large cell
carcinoma, small cell carcinoma, lung adenocarcinoma,

bone, colon, adenoma, pancreas, adenocarcinoma, thyroid,
follicular carcinoma, undifferentiated carcinoma,

papillary carcinoma, seminoma, melanoma, sarcoma, bladder
carcinoma, liver carcinoma and biliary passages, kidney
carcinoma, myeloid disorders, lymphoid disorders,

Hodgkin’s, hairy cells, buccal cavity and pharynx (oral),

lip, tongue, mouth, pﬁarynx, small intestine, colon-

rectum, large intestine, rectum, brain and central

nervous system, and leukgmia. ERK-2 protein kinase and \ )
its implication in various diseases has been described '
[Bokemeyer et al. 1996, Kidney Int. 49, 1187; Anderson et

al., 1590, Nature 343, 651; Crews et al., 1992, Science

258, 478; Bjorbaek et al., 1995, J. Biol. Chem. 270,

'18848; Rouse et al., 1354, Cell 78, 1027; Raingeaud et

al., 1996, Mol. cell Biol. 16, 1247; Raingeaud et al.’
1996; Chen et al., 1993 Proc. Natl. Acad. Sci. USA 90, >
10952; Oliver et al., 1995, Proc. Soc. Exp. Biol. Med.
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and Mulder, 1997, Cancer Res. 57, 628; Sivaraman et al.,
1887, J Clin. Invest. 9%, 1478; Whelche; et al., 1997,
Am. J. Respir. Cell Mol., Bicl. 16, 589].

Another aspect of the invention relates to
inhibiting ERK-2 activity in a biological sample or a
patient, which method comprises administering. to the
patient a compound of formula I or a composition
comprising said compound.

Another aspect of this invention relates to a
method of treating or preventing an AKT-mediated diseases
with an AKT inhibitor, which method comprises

administering to a patient in need'of such a treatment a

- therapeutically effective amount of a compound of formula

I or a pharmaceutical composition thereof.-:

The term “AKT-mediated condition”, as used
herein, means any disease state or other deleterious
condition in which AKT is known to play a role. The term
"AKT-mediated condition" or "disease" also méans those
digeases or.cﬁnditions that are alleviated by treatment
with a AKT inphibitor. AKT-mediated diseases or
conditions iqclude, but are not limited to, proliferative
disbrders, cancer, and neurodegenerative disorders. The
aesociation of AKT, also known as protein kinase B, with
various diseases has been described [Khwaja, A., Nature,
pPp. 33-34, 1890; Zang, Q. Y., et al, Oncogene, 19 2000;
Kazuhiko, N., et al, The Journal of Neuroscience, 20
2000].

Another agpect of the invention relates to

inhibiting AKT activity in a biological sample or a

patient, which method comprises administering to the

patient a compound of formula I or a composition
comprising said compound.

Another aspect of this invention relatés to a

" method of treating or preventing a Src-mediated disease
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with a src inhibitor, which method comprises
administering to a patient in need of such a treatment a
therapeutically effective amount of a compound of formula
I or a pharmaceutical composition thereof.

The'term *Src-mediated condition”, as used
herein means any disease state or other deleterious
condition in which Src is known to play a role. The term
"Src-mediated condition" or "disease" also means those
diseases or conditions that are alleviated by treatment
with a Src inhibitor. Such conditions include, without
limitation, hype:calcemia, osteoporosis, osteoarthritis,
cancer, symptométic treatment of bone metastasis, and ‘
Paget's diseaﬁe. Src protein-kinase and its implication
in various diseases has been described [Soriano, Cell,
69, 551 (1992); Sorianc et al., Cell, 64, 693 (1991);
Takayanagi, J. Clin. Invest., 104, 137 (1999); Boschelli,
Drugs of the Future 2000, 25(7), 717, {2000); Talamonti,
J. Clin. Invest., 91, 53 (1993); Lutz, Biochem. Biophys.
Res.'243,-503 (1998); Rosen, J. Biol. Chem., 261, 13754
(1986) ; Bolen, Proc. Natl. Acad. Sci. USA, 84, 2251
(1987) ; Masaki, Hepatology, 27, 1257 {1998); Biscardi,
Adv. Cancer Res., 76, 61 (199%); Lynch, Leukemia, 7, 1416
(1993) ; Wiener, Clin.. Cancer Reg., 5, 2164 (1999);
St&ley; Cell Growth Diff., 8, 269 (1897)].

Another aspect of the invehtion relates to
inhibiting Src activity in a bioclogical sample or a

patient, which method comprises administering to the’

patient a compound of formula I or a composition

comprising said compound.
The term "pharmaceutically acceptable carrier,
adjuvant, or vehicle" refers to a non-toxic carrier,

adjuvant, or vehicle that.may be administered to a

Ppatient, together with a compound of this invention, and
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which does not destroy the pharmacological activity
thereof. _

The term "patient® includes human and
veterinary subjects.

The term "biological sample", as used herein,

includes, without limitation, cell cultures or extracts

thereof; preparations of an enzyme suitable for in vitro

assay; biopsied material obtained from a mammal or

extracts thereof; and blood, saliva, urine, feces, semen,

-‘tears, or other body fluids or ektracts thereof.

The amount effective to inhibit protein kinase,
for example, GSK-3 and Aurora-2, is one that measurably
inhibits the kinase activity where compared to the
activity of the enzyme in the absence of an inhibitor.
Any method ﬁay be used to determine inhibition, such as,
for exémple, the Bicological Testing Examples described
below.

Pharmaceuticaily acceptable carriers that may
be used in these pharmaceutical compositions include, but
are not limited to, ion exchangers, alumina, aluminum
Stearate, lecithin, serum proteins, such as human serum
albumin, buffer substances such as phosphates, glycine,
sorbic acid, potassium sorbate, partial glyceride
mixtures of saturated vegetable fatty acids, water, salts
or electrolytes, such as protamine sulfate, disodium -
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnésium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium

‘carboxymethylcellulose, polyacrylates, waxes,

polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.

The compositions of the present invention may

 be administered oraily, parenterally, by inhalation
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spray, topically, rectally, nasally, buccally, ﬁaginally
or via an implanted reservoir. The term "parenteral" as
used herein includes subcutaneous, intravenous{
intramuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional
and intracranial injection or infusion techniques.
Preferably, the compositions are administered orally,
intraperitoneally or intravenously.

' Sterile injectable forms of the compositions of
this invention may be agueous or oleaginous suspension.
These suspensions may be formulated according to
techniques known in the art using suitable dispersing or
wetting agents and suspending agents. The sterile
injegtable.preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally-
acceptable diluent or solvent, for example as a solution
in 1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose, any
bland fixed oil may be employed including synthetic mono-
or di-glycerides. Fatty acids, such as oleic acid and
its glyceride derivatives are useful in the preparation
of injectables, as are‘natural pharmaceutically-
acceptabie olls, such as olive oll or castor oil,
especially in their polyoxyethylated versions. These oil
solutions or suspensions may alsc contain a long-chain

alcohol diluent or dispersgant, such as carboxymethyl

cellulose or similar dispersing agents which are commonly

used in the formulation of pharmaceutically acceptable

dosage forms including emulsions and suspensions. Other

commonly used surfactants, such as Tweens, Spans and

other emulsifying agents or bioavailability enhancers
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which are commoniy used in the manufacture of
pharmaceﬁtically acceptable solid, liquid, or. other
dosage forms may also be used for the purposes of.
formulation.

‘ The pharmaceutical compositicns of this
invention may be orally administered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, aqueous Buspénsions or solutions. In
the case of tablets for oral use, carriers commonly used

include lactose and corn starch. Lubricating agents,

‘such as magnesium stearate, are also typically added.

For oral administration in a capsule form, useful
diluents include lactose and dried cornstarch. When
aguecus suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or
coloring agents may also be added.

Alternatively, the pharmaceutical compositions
of this invention may be administered in the form of
suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable non- .
irritating excipient which is solid at room temperature
but liquid at rectal temperature and therefore will melt

in the rectum to release the drug. Such materials

include cococa butter, beeawax and polyethylene glycols.

The pharmaceutical compositions of thig
invention may also be administered topically, especially
when the target of treatment includes areas or organs

réadily accessible by topicallapplication, including

‘diseases of the eye, the skin, or the lower intestinal

tract. Suitable topical formulations are readily

prepared for each of these areas or crgans.

.Topical application for the lower intestinal

' tract can be effected in a rectal suppbsitory formulation
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{see above) or in a suitable enema formulation.
Topically-trahsdermal-patches méy also be used,

For toﬁical applications, the pharmaceutical
compogitions may be formulated in a suitable ointment

containing the active component suspended or dissolved in

one or more carriers. Carriers for topical

administrétion of the compounds of this invention
include, but are not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol, .
polyoxyethylene, polyoxypropylene compound, emulsifying
wax and water. Alternatively, the pharmaceutical -
compositions can be formulated in a suitable lotion or
¢ream containing the active components suspended or

dissolved in one or more pharmaceutically acceptable

carriers. Suitable carriers include, but are not limited .

to, mineral- oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water.

For ophthaimic use, the pharmaceutical
compositions may be formulated as micronized suspensions

in isotonic, PH adjusted sterile saline, or, preferably,

- as solutions in isotonic, pH adjusted sterile saline,

.either with or without a preservative such as

benzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.

The pharmaceutical compositions of this
invention may also be administered by nasal aerosol or

inhalation. Such compositions are prepared according to

techniques well-known in the art of pharmaceutical

formulation and may be prepared as soliutions in saline,

employing benzyl alcohol or other’ suitable preservatives,

absorption promoters to enhance bicavailability,
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fluorocarbong, and/or other conventional solubilizing or
dispersing agents.

In addition to the compounds of this inﬁention,
pharmaceutically acceptable derivatives or prodrugs of

the compounds of this invention may alsoc be employed in

compositions to treat or prevent the above-identified

digeases or disorders.

A ﬁpharmaceutically acceptable derivative or
prodrug" means any pharmaceutically acceptable salt,
ester, salt of an ester or other derivative of a compound
of this invention which, upon administration to a
recipient, is capable of providing, either directly or

indirectly, a compound of this invention or an

inhibitorily active metabolite or residue thereof.

Particularly favored derivatives or prodrugs are those
that increase tﬂe bicavailability of the compounds of
this invention when such compounds afe administered to a
patient (e.g., by allowing an orally administefed
compéund to be more readily absorbed into the blood) or
which enhance delivery of the parent compound to a
biological compartment (e.g., the brain or lymphatic
system) relative to the parent species.

Pharmaceutically acceptable prodrugs of the
compounds of this invention include, without limitation,
esters, amino acid esters, phosphate esters, metal salts
and sulfonate esters. _

Pharmaceutically acceptable salts of the
compounds of this invention include those derived from

pharmaceutically acceptable inorganic and organic acids

‘and bases.. Examples of suitable acid salts include

acetate, adipate, alginate, aspartate, -benzoate,
benZgnesﬁlfonate, bisulfate, butyrate, citrate,

campherate, camphorsulfonate, cyclopentanepropionate,

‘digluconate, dodecylsulfate, ethanesulfonate, formate,
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fumarate, glucoheptanocate, glycerophosphate, glycoiate,
hemisulfate, heptancate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
lactate, maleate, malonate, methanesulfonate, 2-
napﬁthalenesulfonate, nicoﬁinate, nitrate, oxalate,
palmoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tartrate, thicocyanate, tosylate and
undecancate. Other acids, éuch as oxalic, while not in
themselves pharmaceutically acceptable, may be émployed
in the preparation of saltes useful as intermediates in
obtaining the compounds of the invention and their
Pharmaceutically acceptable acid addition salts.

Salts derived from appropriate bases include
alkali metal (e.g., sodium and potassium), alkaline earth
metal (e.g., magnesium), ammonium and N*(C,., alkyl),
salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds
disclosed hgrein. Water or oil-socluble or dispersible
pProducts may be obtained by such quaternization. )

The amount -of the protein kinase inhibitor that
may be combined with the carrier materials to pr&duce a
eingle dosage form will vary depending upon the patient
treated and the particular mode of administration.
Preferably, the combositions should be formulated so that
a dosage of between 0.01 - 100 mg/kg body weight/day of
the inhlbitor can be administered to a patient recelving
these compositions.

It should also be understood that a specific

‘dosage and -treatment regimen for any particular patient

will depend upon a varlety of factors, including the
activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of

' administration, rate of ekcretion, drug combination, and
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the judgment of the treating physician and the geverity
of the particular digease being treated. The .amount of
the inhibiteor will also dépend upon the particular
compound in the composition.

Depending upen the particular protein kinase-

- mediated condition to be treated.or prevented, additional

therapeutic agents, which are normally administered to
treat or prevent that condition, may be administered
together with the inhibitors of this invention. For
example, in the treatment of diabetes other anti-diabetic
agents may be combined with the GSK-3 inhibitors of this
invention‘té treat diabetes. These agents include,
without limitation, insulin or insulin analogues, in
injectable or inhalation form, glitazones, alpha
glucosidase inhibitors, biguanides,_insulin pensitizers,
and sulfonyl ureas.

' Other examples of agents the inhibitors of this
invention may alsc be combined with include, without
limitation, chemotherapeutic agents or other anti-
proliferative agents such as adriamycin, dexamethasone,
vincristine, cyclophosphamide, fluorouracil, topotecan,
taxol, interfercons, and platinhum derivatives; anti--
inflammatory agents such as corticosteroids, TNFV'
blockers, IL-1 RA, azathioprine, cyclophesphamide, and
sulfasalazine; immunomodulatory and immunosuppressive
agents such as cyclosporin, tacrolimus, rapamycin,

mycophenoléte mofetil, interferons, corticosteroids,

eyclophophamide, azathioprine, and sulfasalazine;

neurotrophic factors such as acetylcholinesterase

‘inhibitors, MAO inhibitors, interferons, anti-

convulsants, ion channel blockers, riluzole, and anti-
Parkinsonian agents; agents for treating cardiovascular

disease such as beta-blockers, ACE inhibitors, diuretics,

nitrates, calcium channel blockers, and statins; agents
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for treating liver disease such as corticosteroids,
cholestyramine, interferons, and anti-viral agents;
agents for treating blood disorders such as
corticostercids, anti-leukemic agents, and growth
factors; and egents for treating immunocdeficiency
disorders such as gamma globulin.

' Those additional agents may be administered
separately from the protein kinase inhibitor-containing
composition, as part of a multiple dosage regimen.
Alternatively, those agents may be part of a single
dosage form, mixed together with the protein kinase
inhibitor of this invention in a single composition.

Compounds of this invention may exist in
alternative tautomeric forms, as in tautomers 1 and 2

shown below. Unless otherwise indicated, the

representation of either tautomer is meant to include the

other.

= R
RZ. R?
AN fNH
HN ” - HN” N
N 2F

i,

2 2 s

1 ' 2

R™ and RY {at p051t10ns 23 and z*, respectively)’

may be taken together to form a fused ring, prov;ding a-

bicyclic ring system contalnlng Rlng A. . Preferred R*/RY

rings include a 5-, 6-, 7-, or 8-membered unsaturated or

partially unsaturated ring heving 0-2 heteroatoms,
wherein said Rﬂﬁ? ring 15 optionally substituted.

Examples of Rlng A systems are shown below by compounds

CI-A through I-DD, wherein 2% is nitrogen or C(’°) and z?

is nitrogen or C(H).
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R* R
1-¥ I-7 I-a2
HN/LL? HN}E'? : H HN}?‘?

0 \22 \Za N \Zz

| | o |
z1 O z1 z'l
I-BB I-CC I-DD

Pfeferred bicyclic Ring a systems include I-a,
I-B, I-C, I-D, I-E, I-F, I-¢, I-E, I-I, I-J, I-K, I-L,
and I-M, wore preferably I-A, I-B, I-C, I-F, and I-H, and
most prefeiably I-A, I-B, and I-H.

-32-
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In the monocyclic Ring A system, prefé:red R*

groups, when present, include hydrogen, alkyl- or

‘dialkylamino, acetamido, or a C. aliphatic group such as

methyl, ethyl, cyclopropyl, isopropyl or t-butyl.
Preferred RY groups, when present, include T-R?® wherein T
is a valence bond or a methylene, and R? is -R, -N(R‘)z,
or -OR. Examples of preferred RY include 2-pyridyl, 4-
pyridyl, piperidinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkyl- or dialkylamino, acetamido,
optionally éubstituted phenyl such as phenyl or halo-
substituted phenyl, and methoxymethyi. A

. In the bicyclic Ring A system, the ring formed
when R* and ﬁ? are taken togetﬁer may be substituted or
unsubstituted. Suitable substituents include -R, halo,
-OR, -C(=0)R, -CO;R, -COCOR, -NO,, -CN, -S(0)R, -8SO;R,
-SR, -N(R'};, -CON(R*);, -SON(R');, -OC(=0)R, -N(R')COR, -
-N (R*) €O, (optionally substituted Cy¢ aliphatic),
“N(RYN(RY) 2, -C=NN(R');, -C=N-OR, -N(R')CON(R%),
~N(R*) SO;N (R*)2, -N(R®)SOR, or -0C(=0}N(R'};, wherein R and

'R* are as defined above, Preferred R*/RY ring

substituents include -halo, -R, -OR, -COR, -CO.R,
-CON(R*)2, -CN, or -N(R‘), wherein R is hydrogen or an

'optionally substituted C,.s aliphatic group.

Rz‘and‘Rr may be taken together to form a fused
ring} thus providing a bicyclib ring system containing a
pyrazole ring.' Preferred fused rings include behzo,
pyrido, pyrimido,.and 2 partially unsaturated §-membered . -
carbocyclo ring, wherein said fused ring ie opticnally

substituted. These are exemplified in the following

formula I compbunds having a pyrazole-containing bicyclic

ring system:
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Preferred substituents on the R?*/R?® fused ring

" include one or more of the following: -halo, -N(R%)., -Cy3

alkyl, -Ci.; haloalkyl, -NO;, -O{Cy.s alkyl), -COj(Cy.3
alkyl), -QN, -80;(C;; alkyl), -SONE,, -OC(O)NHp, -

NH,S0; (C1-; alkyl), -NHC{O) (Ci.; alkyl), -C(O)NH,, and -CO(C..
3 alkyl), wherein the (Ci.3 alkyl) is most preferably
methyl . l ' a .

When -the pyrazole ring system is monocyclic,
preferred R? groups include hydrogen, C;.4 aliphatic,
aikoxycarbonyl, (un) substituted phenyl, hydroxyalkyl,
alkoxyélkyi, éminocarbonyl,.mono- or
dialkylaminocarbonyl, aminoalkyl, aikylaminoalkyl[
dialkylaminoalkyl, phenylaminocarbonyl, and (N-
heterocyclyl)ecarbonyl. Examples of such preferred R?
substituents_include methyl, cyclopropyl, ethyl,_
isopropyl, propyl, t-butyl, cyclopentyl, phenyl, COﬁﬂ
C02CHa., . CH,OH, CHy0CHa, CHzCI;IgCHZOH, CH2CH,CH,0CH,,
CH,CH,CH,OCH,Ph, CH,CH;CH;NH;, CH,CH,CH,NHCOOC (CH;) s,

CONHCH (CHs) ;, CONHCH,CH=CH,, CONHCH,CH,0CH;, CONHCH,Ph,
CONH (cyclohexyl) con (Et),, CON(CH;)CH,Ph, CONH (n-CsH,) . ‘
CON(Et) CH,CH,CH;, CONHCH;CH(CH,),, CON(n-C3H;)., CO(3-

methoxymethylpyrrolidin-i-yl), CONH(3~-tolyl), CONH(4-

tolyl), CONHCHs;, CO(morpholin-1-yl), CO{4-methylpiperazin-
1-yl), CONHCH,CH,OH, CONH,, and Co(piperidin~1—y1}. A
preferred R* group is hydrogen.

_34_
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An embodiment that is particularly useful for
treating GSK3-mediated diseases relates to compounds of

formula II:

iI

‘or a pharmaceutically acceptable derivative or prodrug

thereocf, wherein;

Ring C is seiected from a phenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently seiected from -R', any substitutable non-
ortho cafbon position on Ring C is independently
substituted by -R®, and two adjacent substituents on
Ring C are opticnally taken together with their
intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3

—heteroatoms selected from oxygen, sulfur or nitrogen,
said fused ring being optionally substituted by halo,
oxo, or -R%; '

R' is selected from -halo, -CN, -NO;, T-V-R®, phenyl, 5-6
membered beteroaryl ring, 5-6 membered heterocyclyl
ring, or Ci.¢ aliphatic group, said phenyl, heterocaryl,
and hetefocyclyl rings each opticnally substituted by
up to three groups independently selected from halo,
oxo, or -R*, said Cj. aliphatic group optionally
substituted with halo, cyano, nitro, or oxygen, or R?
and an adjacent substituent taken together with their

intervening atoms form said ring fused to Ring C;
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R* and RY are independently selected fromr_T-R3, or R* and
R' are taken together with their ini:ervening atoms to
form a fused, unsaturated or partially unsaturated, 5-8
membered ring having 0-3 ring heteroatoms selected from
oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
substituted by oxo or T-R?, and any substitutable
nitrogen on said ring formed by R* and R is
substituted by RY;

T is a valence bond or a C;.4 alkylidene chain; ,
R* and .R*' are independently selected from -R, -T-W-R®, or
R’ and R” are taken together with their intervening
atoms to form a fused, 5-8 ﬁembered, unsaturated or

partially unsaturated, ring having 0-3 ring heteroatoms

selected from nitrogen, oxygen, or sulfur, wherein each -

substitutable carbon on said fused ring formed by R?
and R*' is.substituted by halo, oxo, -CN, -NO;, -R’, or
-V-R®, and any substitutable nitrogen on said ring
formed by R’ and R¥ is substituted by R%;

R’ is selected from -R, -halo, -OR, -C(=0)R, -CO;R,
-COCOR, -COCH,COR, -NG&, -CN, -S(0)R, -S{0)zR, -SR,
-N(R*)2, -CON(R")z, -SO:N(R7),,~OC(=0)R, -N(R’)COR,
-N(R") CO, (optionally substituted C;.s aliphatic),
-N(R)N(RY)z, -C=NN(R‘)z, -C=N-OR, -N(R")CON(R’),, ,
-N(R") SO:N(R")};, -N(R*)SO;R, or -0C{=O)}N(R")g;

each R is independently selected from hydrogen or an
optionallf substituted group ‘selected from Cig .
aliphatic, Cg.10 aryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoma;

each R* is independently selected from -R’, -COR’,

: —Coz(optiqnally substituted Cy.¢ aliphatic), -CON(R'),,

or -SO;R’,' or two R* on the same nitrogen are taken

-35-
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together .to form a 5-8 membered heterocyeclyl or
hetercaryl ring;

each R® is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, ~NO2, -CN, -3(0)R, =-80:R, -8R,
~N{(R'};, -CON(R'),, -SO0.N(R%):, -OC(=O)R; -N(R‘)COR,
-N{(R*) CO; (optionally substituted C,.; aliphatic),
-N(R*)N(R*),, -C=NN(R');, -C=N-OR, -N(R')CON(R'),,
-N(R*) SO;N (RY) 5, -N(R‘)éozn, or -0C(=0)N(R*);, or R® and
an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

V is -0-, -8-, -850-, -S0,-, -N(R®)SO;-, -SO,N(RF)-,
-N(R®)-, -CO-, -CO,-, -N{R®)CO-, -N(R®)C(O)O-,

-N(R®) CON (R®) -, -N(R®)SO.N(R®)-, -N(R®)N(R®)-,
-C(O)N(R®)~, -OC(O)N(R®)-, -C(R),0-, -C(R®).8-,
~C(R®);80~, -C(R®}.80;~, -C(R®),80,N(R%)-, -C(RS),N(R)-,

-C(R®)N(R®)C(0) -, -C(R®):N(R®)C(0)0-, -C(RS)=NN(RS)-,
-C(R®) =N-0-, -C(R®).N(R®)N(RS)-, -C(R®) 2N (R®) SO;N (R) -, or
-C(R®) N (R®) CON(R®) -;

W is -C(R®),0-, -C(R®)2S-, ~-C(R®)}.80-, -C(R®).S0,-,
-C(R®) 80N (RS) -, -C(R)N(RS)-, -CO-, -CO,-,
~C(R®)0C(0) -, -C(R*)OC(O)N(R®)-, -C(RS),N(RS)CO-,
-C(R®) ;N (R®)C(0)O-, -C(R®)=NN(RS)-, -C(R®)=N-O-,
-C(R) N (RE)N(R®) -, -C(R®).N(R®)SO.N(R) -,
~C(R®) ;N (R®) CON (R®) -, or -CON(RS)-;

each R® is independently selected from hydrogen} an
optionally substituted C;., aliphatic group, or two RS
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroaryl ring;

each R is independently selected from hydrogen or an
oﬁtionally substituted C,.¢ aliphatic group, or two R’

- on the same nitrogen are taken together with the
nitrogén to form a 5-8 membered heterocyclyl or
hetercaryl ring; and - .
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~each R® is independently selected frdm an optionally
substituted C;., aliphatic group, -OR®, -SR®, -CORS,
~80;R®, -N(R®);, -N(R®)N(R®);, -CN, -NO,, -CON(R®);, or
-COR®. _
© 5 When the R* and RY groups of formula II are
taken together to form a fused ring, preferred R*/RY rings
include a 5-,-6-, 75, or 8-membered unsaturated or
partially unsaturated ring having 0-2 heterocatoms,
wherein said R*/RY ring is optionally substituted. This
10 provides a bicyclic ring system containing a pyrimidine
ring. Examples of preferred pyrimidine ring systems of
formula II are the mono- and bicyclic systems shown

below.

HN}%

. .
E::I:tji(::> ' [::][i:ttff <:::]Ej:i§§§

15 ' II-A II-B . II-C

R
nvmj\f .H \mlf <:f“j\.sf

II-D II-E II-F

_HN HN;hq
|
20
I

| | 2,
' I-H

. ... II-T.
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o
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Y Nél\ss" ’
II-P

More preferred pyrimidine rihg systems of
formula II include II-2, II1-B, II-C, II-F, and II-H, most
p:feferably II-A, II-B, and II-H.

In the monocyclic pyrimidine ring system of
formula II; preferred R* groups inclgde hydrogen, a1kyl—
or dialkylamino, acetamido, or a Cy.4 aliphatic group such
as methyl, ethyl, cyclopropyl, isoprbpyl or t-butyl.
Preferred ﬁ? groups include T-R® wherein T is a valence
bond or a methylene, and. R?® is -R, -N(R%);, or -OR. When
R® is -R or -OR, a‘preferred R iz an optionally
substituted group selected from C;.¢ aliphatic, phenyl; or
a 5—6 membered heteroaryl or heterocyclyl riﬁg. Examples
of preferred EY include ngyridyl, 4fpyfidy1, piperidinyl,
methyl, ethyl, cyclopropyl, isopropyl, t-butyl, alkyl- or

- dialkylamino, acetamido, optionally substituted phenyl
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spch as phenyl or halo—substituted phenyl, and
methoxymethyl . :

In the bicyclic pyrimidine ring system of
formula II, the ring formed when R* and RY are taken
together may be substituted or unsubstituted. Suitable
substituents include -R, halo, -OR, -C(=O)R, -CO.,R,
-COCOR, -NO;, -CN, -8{0)R, -80,R, -SR, -N(R%);, -CON(R'),,
-80,N(R%)3, -OC(=0)R, -N(R*)COR, -N(R*)CO,(optionally
substituted C.¢ aliphatic), -N(R*)N(R'),;, -C=NN(RY).,
~C=N-OR, -N{R*)CON(R');, -N(R*)SO.N(R%)s, -N(R')SO;R, or
-0C{=0}N(R*);, wherein R and R* are as defined above.
Preferred R*/R¥ ring substituents include.—halo, -R, -OR,
-COR, -CO;R, -CON(R‘);, -CN, or -N(R%); wherein R is an
optionally substituted C;¢ aliphatic groﬁp;

The R? and R* groups of formula II may be taken
together to form a fused ring, thus providing a bicyclie
ring system containing a pyrazole ring. Preferred fused
rings include benzo, pyrido, pyrimido, and a partially
unsaturated 6-membered carbocyclo ring. These are
exemplified in-the following formula II.compounds having

a pyrazole-containing bicyclic ring system:

N N
R¥ l P
e
y "NH NH ~ NH
R =N =N N
, . and

Preferred substituents on the R’/R* fused ring
of fprﬁula II include one or more of the following:
~-halo, -N(RY)2, -Cy.¢alkyl, -Ci_ hgloalk{rl,_- -NOz, -0(Cp_¢
alkyl), -COp(Ci.e alkyl), -CN, -S0,(Ci¢ alkyl), -SONH,
~OC(O)NHz, -NH:S0;(Cy.q alkyl), -NHC(0) (Cas alkyl),

-40-
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-C(O)NH;, and -CO(C;., alkyl), wherein the (C,., alkyl) is a
straight, branched, or cyclic alkyl group.~ Preferably,
the - {C1.4 alkyl) group iz methyl.

When the pyrazole ring system of formula II is

.monocyclic, preferred R* groups include hydrogen, a

substituted or unsubstituted group selected from aryl,
hetercaryl, or a Cy aliphatic group. Examples of such
preferred R®* groups include methyl, t-butyl, -c&hOCHg,
cyclopropyl, fufanyl, thienyl, and phenyl. A preferred'
R* group is hydrogen. :

More preferred ring systems of formula II are

the following, which may be substituted as described

above, wherein R® and R* are taken together with the
pyrazole ring to form an indazole ring; and R* and RY are
each methyl, or R* and RY are taken together with the
pyrimidine ring to form a quinazoline or

tetrahydroquinazoline ring:

QB

HsC

S U Mg

II-Aa II-Ba II-Ea

Particularly preferred are those compounds of formulé
II-Aa, JI-Ba, or II-Ba wherein ring C is a phenyl ring
and R' is halo, methyl, or trifluoromethyl.

Preferred formula II Ring C groups‘are phenyl
and_pYridinyl. When two adjacent subsﬁituents on Ring C
are taken together to form a fused ring, Ring C is

. contained in a bicyclic ring system. Preferred fused

rings include a benzo or pyrido ring. Such rings
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preferably are fused at ortho and meta positions of Ring
C. Examples of preferred bicyclic Ring ¢ systemrz; include
naphthyl, quinolinyl and isoquinolinyl.

An important feature of the formula TII
compounds is the R' ortho substituent on Ring C. An ortho
position on Ring C or Ring D is defined relative to the
position where gipg A is attached. Preferred R' groups
include -halo, an opticnally substituted Cig a_.liphaﬁic
group, phenyl, -COR®, -OR®, -CN, -SO;R®, -SO;NH., -N(R),,
- CO:R®, -CONH;, -NHCOR®, -OC(O)NH;, or -NHSO;R®. When R* is
an opticnally substituted. C,. aliphatic group, the most ‘

preferre& 6pt;ional substituents are halogen. Examples of

‘preferred R' groups include -CF;, -Cl, -F, -CN, -COCHs,

-OCH;, -OH, -CH;CH;, -OCH;CH;, -CH;, -CF,CH;, cyclohexyl, t-

butyl, isopropyl, cyclopropyl, -C=CH, -C=C-CH,, -SO;CHj,

'“SO;NH:, -N(CH;;)g, "CO;CH;;, —CONI_'IQ, 'NHCOCHg, -QC(O)NHz,

-NHSO,CH;, and -OCF;.

On Ring C of formula II, preferred R®
Eubstiﬁuents, when present, include -halo, -CN, -NO,,
-N{R')2, optionally substituted C;.¢ aliphatic group, -OR,
~C{O)R, -CO;R, -CONH(R'), -N(R®)COR, -SO,N(R'),, and
-N{R') SO;R. More preferred R® substituents inéluae -c1,
-F, -CN, -CFs, -NH;, -NH(C;., aliphatic), -N{Ci, ‘
aliphatic)z, -0{C;.4 aliphatie), C;., aliphatic, and
-C0;(Cy-¢ aliphatic). Examples of such preferred RS
substituents include -Cl, -F, -CN, -CF;, -NH;, -NHMe,
-NMe,, -OEt, methyl, ethyl, cyclopropyl, isopropyl, t-
butyl, and -CO.Et. '

Preferred formula II compounds have one or

more, and more preferably all, of the features selected

. from the group consisting of:

- {a) Ring C is a phenyl or pyridinyl ring,

optionally substituted by -R®, wherein_whén Ring. C and two

adjacent substituents thereon form a bicyclic ring _

-42-
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system, the bicyclic ring system is selected from a
naphthyl, quinolinyl or isoguinolinyl ring;

. (b) R* is hydrogen or C,., aliphatic and RY is
T-R®, or R* and RY are taken together with their
intervening atoms to form an optionally substituted 5-7
membered unsaturated or partially unsaturated ring having
0-2 ring nitrogens; ' .

{e) R is -halo, an optionally substituted Ci.¢
aliphatic group, phenyl, -COR®, -OR®, -CN, -SO.R%, -SO,NH,,
-N(R®),, -CO;R®, -CONH,, -NHCORS, -OC(O)NH,, or -NHSO.R;
and ' _

(d) R is hydrogen and R? is hydrogen or a

‘substituted or unsubstituted group selected from aryl,

hetercaryl, or a C;.¢ aliphatic group, or R? and R* are
taken together with their intervening atoms to form a
substituted or ungubstituted benzo, pyrido, pyrimido or
partially unsaturated 6-membered carbocyclo ring.

More preferred compounds of formula II have cne
or more, and more preferably all; of the features
eelected from the group consisting of:

(a) Ring C is a phenyl or pyridinfl ring,
optionally substituted by -R°, wherein when Ring C and two
adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is a naphthyl ring;

{b) R* is hydrogen or methyl and RY is -R,
N(R');, or -OR, or R* and R are taken together with their
intervening atoms to form a 5-7‘membe;ed unsaturated or
partially unsaturated carbocyQio ;ing optioﬂally' 
substituted with -R, halo, -OR, -C{=0)R, —cbzR_, -COCOR,

-NO;, -CN, ~S(0)R, -SO;R, -SR, -N(R'}., -CON(R'),,

-80,N(R*)2, -0C({=0)R, -N(R')COR, -N(R‘)co_,(optionally
su.bs't_;itut_ed Cim¢ aliphatic), -N(RYN{(RY);, -C=NN{R%).,
-C=N-OR, .-N(R')CON(R'),, -N(R®)SO,N(R'),, -N(R')SO,R, or

| -0C(=0) N (R*) 2;
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(e) R' is -halo, & Cy.¢ haloaliphatic group, a
Ci-s¢ aliphatie group, phenyl, or -CN;
(d) RY is hydrogen and R* is hydrogen or a
substituted or unsubstituted group selected from aryl, or
a Ci.s aliphatic group, or R? and R* are taken together

with their intervening atoms to form a substituted or

‘unsubstituted benzo, pyrido, pyrimido or partially

unsaturated 6-membered carbocyclo ring; and

(e) each R® is independently selected from
-halo, -CN, -NO;, -N(R%)., optionally substituted C;..
aliphatic group, -OR, -C{0)R, -CO;R, -CONH(R%), -N(R*)COR,
-S0.N(R*),, or -N(R*)SOR.

- Even more preferred compounds of formula IIX
have one. or more, and ﬁore preferably all, of thé
features selected from the group consisting of:

' (a) Ring C is a phenyl ring optionally
substituted by -R%; .

(b) R* is hydrogen or methyl and RY is methyl,
methoxymethyl, ethyl, cyclopropyl, iscopropyl, t-butyl,
alkyl- or an opticnally substituted group selected from
2-pyridyl, 4-pyridyl, piperidinyl, or phenyl, or R* and RY
are taken together with their intervening atomé te form -
an optionally substituted benzo ring or partially
unsaturated 6-membered cérbocyclo ring; '

7(@) R is -halo, a Ci-. aliphatic¢ group
cpticnally substituted with halogen, of -CN;

(d) R® and R* are taken together with their
intervening atcms'to'forﬁ a benzo, pyrido, pyrimido or

partially unsaturated 6-membered carbocyclo ring

optionally substituted with -halo, -N(R%)s, -Ci.« alkyl,

~C1-4 haloalkyl, -NOs, -0(Ci.q alkyl), -CO;(Cy-( alkyl), -CN,
~802(Cy-4 alkyl), -SO;NH;, -OC(O)NH;, -NH,SO,(Ci4 alkyl), .

-NHC (0) (Ci.q 'alkyl), -C(O)NH,, or -CO(Ci., alkyl), wherein

-44-
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the (C;.. alkyl) is a straight, branched, or cyciic alkyl
group; and ' '

‘CO: (C1-4 aliphatic) .

(e) each R® is independently selected from -Cl,
-F, -CN, -CFs, -NH,, -NH(Ci.( aliphatic), -N(Cy., '
aliphatiec),, -0(Ci.4 aliphatie), Ci-.¢ aliphatic, and

Representative compounds of formula IT are

shown below in Table 1.

Table 1.

. HyC
HyC

CHg

HN

]f%ﬂ Ci
nﬁ@

II-1

E

HN: HI

Ol)*u c (wa CFs
N’J\© HN N'&©A
II-2 II-3

; F
H

N ‘%F

AN o

Fs . F.

Oﬁ@

II-5 II-6
F F, E

; "NH ; H
HN =" HN ="

(I*N CF4 q’*N CFa
<R

II-8 B
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In ‘another embodiment, this invention'provides

a composition comprising a compound of formula II and a

: phafmaceutically acceptable carrier.

-One aspect of thls inventzon relates to a
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comprising administering to'the patient a therapeutically
effective amount of a composition comprising a compound
of formula II.

Another aspect relates to é method of treating
a disgaﬁe that is alleviated by treatment with a GSK-3
inhibitor, said method comprising the step of

administering to a patient in need of such a treatment a

- therapeutically effective amount of a composition

comprising a compound of formula II.

Another aspect relates to a method of enhancing

glycogen synthesis and/or 1owering blood levels of
glucose in a patient in need thereof, comprising
administering to gaid patient a thérapeutically effective
amount of a composition comprising a compound of formula
II. This method is especially useful for diabetic
patients. )

Another aspect relates to a method of
inhibifing the production of hyperphospheorylated Tau

‘protein in a patient in need thereof, comprising

administering to said patient a therapeutically effecﬁive‘

amount of a composition comprising a compound of formula
II. This method is especially useful in halting or

slowing the progression of Alzheimer’s disease.
Another aspect relates to a method of

inhibiting the phosphorylation of B-catenin in a patient

in need thereof, coemprising administering to said patient

a therapeutically effective amount of a composition
comprising a compound of formula II. This method is
eSpecially,usefui for treating schizophrenia..

' oﬂe aspect of this invention relates to a
method of inhibiting Aurora activity in a patient,
comprising administering to the patient a therapeutically

effective amount of a composition comprising a compound

 of formula II.
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Another aspect relates to a method of treating

.a digease that is alleviated. by treatment with an Aurora

inhibitor, said method compriging the step of
administering to a patient in need of such a treatment a’
therapeutically effective amount of‘a composition |
comprising a compound of formula II. This method is
especially useful for treating cancer, such as colon,
ovarian, and breast cancer.

One aspect of this invention relates to a
method of inhibiting CDK-2 activity in a patient,
comprising administering to the patient a therapeutically
effective amount of a composition eomprising a compound
of formula II.

Another aspect relates to a method of treating
a disease that is alleviated by treatment with a CDK-2
inhibitor, said method comprising the step of
administerihg to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula II. This method is
especially useful for treating cancer, Alzheimer’s
disease, restenosis, angiogenesis, glomerulonephritis,
cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis,
alopecia, and autoimmune diseases such as rheumatoid
arthritis.

Another method relates to inhibiting GSK-3,
Aurora, or CDK-2 activity in a biclogical sample, which
method coﬁprises contacting the biclogical sample with
the GSK-3 or Aurora inhibitor of formula II, or a
pharmaceutical composition thereof, in an amount
effective to inhibit GSK-3, Aurora or CDK-2.

Each of the aforementioned methods directed to
the inhibition of GSK-3, Aurora or CDK-2, or the

treatment of a disease alleviated thereby, is preferably
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carried out with a preferred compound of formula II, as
aescribed above.

Another embodiment of this invéntion relates to
compounds of formula III:

III

or a pharmaceutically acceptable derivative or pfodrug
thereof, wherein:

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicycliclring selected from aryl, hefefoaryl,
heterocyclyl or carbocyclyl, said heterocaryl or
heterocyclyl ring having 1-4 ring hetercatoms selected
from.nitrogen, oxygen or sulfur, wherein Ring D is
subspituted at any substitutable ring carbon by oxo or
-R°, and at any substitutable ring nitrogen by -R*,
provided that wﬂen Ring D is a six-membered aryl or
heteroaryl ring, -R® is hydrogen at each ortho carbon
position .of Ring D;

R* and RY are taken together with their intervening atoms
to form a fused, benzo ring or.a 5-8 membered

'carbocyclo ring, wherein any substitutable carbon on
said fused ring formed by R* and RY is substituted by
oxe or T-R%; '

T is a valence bond or a C;. alkylidene chain;

R?* and R* are independently selected from -R, -T-W-R®, or
R® and R*' are taken together with their intervening

- atoms to form a fused, 5-8 membered, unsaturated or .
partially unsaturated, ring having 0-3 ring heterocatoms

selected from.ﬁitrogen,'oxygen, or sulfur, wherein each

-68-
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substitutable carbon on said fused ring formed by R?
and R? is substituted by halo, oxo, -CN, -NO,, -R’, or
-V-R®, and any substitutable nitrogen on said ring
formed by R* and R¥ is substituted by R*;

is selected from -R, -halo, =0, -CR, -C(=O)R, -COR,
-COCOR, -COCHZCOR, -NO,, -CN, -S(0)R, -S(0)aR, —SR,_
-N(R%)2, -CON(R*);, -SO.N(R'};, -0C(<O)R, -N(R%)CCR,
-N(R*) CO; (optionally suﬁstituted Ci1.s aliphatic),

~N(RY)N{R'), -C=NN(R*);, -C=N-OR, -N(R*)CON(R*),,

-N(R*)SO,N(R*) 2, -N(R')SO;R, or -OC(=0)N(R*),;

. each R is independently selected from hydrogen or an

optionally substituted group selected from C.¢
aliphatie, Cyloaryl, a hetercaryl ring'having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring

atoms;

each R' ie independently selected from -R’, -COR’,

each R’ is independenﬁly selected from -R, -halo, -OR

-CO; (optionally substituted Cy.¢ aliphatic), -CON (R7) 5,
or -SO;R7, or two R' on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
heterocaryl ring; |

‘
-C(=0)R, -COsR, -COCOR, -NO,, -CN, -S{0O)R,. -8B0OzR, -8R,
-N(R*);, -CON(R');, -SO.N(R');, -OC(=O)R, -N(R')COR,
-N(R*)C0; (optionally substituted C;.¢ aliphatic),

-N(RY)N(R*),, -C=NN(R')},, -C=N-OR, -N(R*) CON (RY) .,

-N(R*)SO;N(RY);, -N(R'})SO,R, or -OC(=O)}N(R%);

V is -0-, -S-, -80-, -80,-, -N(R®)S0,-, -SO.N(R®)-,

-N(R®)-, -CO-, -CO;-, -N{R®)CO-, -N(R)C(0)o0-,
-N(R®) CON (R®) -, -N(R®)SO:N(R®)-, -N(R®)N(R®)-,

~C(O)N(R®)-, ~OC{O)N(R®)~, -C(R®),0-, -C(R®),S-,

~C{R®)280-, -C(R®),S0;-, -C(R®),SON(R®)-, -C(RS).N{R%)-,
~C(RS) N (R®)C(0) -, -C(R®),N(R®)C(0)O-, -C(RS)=NN(RS)-,
-c(R‘);N-o-, -C (R} N (RE)N(RS) -, -C(R®).N(R®)SO.N(R)-, or
~C(R®) ;N (R®) CON (R®) - ; '
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W is -C(R®);0-, -C(R®),8-, -C(R®),80-, -C(R%),80,-,
-C(R®) 280N (R®) -, -C(R®),N(R®)-, -CO-, -CO,-,
~C(R®)0OC{0)-, -C(R}OC(O)N(R®) -, -C(R®).N(R®)CO-,
-C(R%) N (R®}C(0)0-, -C(R®)=NN(R®)-, -C(R®)=N-O-,
. -C(RE) N (RE)N(RS) -, -C(R®) . (RE) SON (RS) -,
~C(R®);N(R®)CON (RS) -, or .-CON(R®)-;
each R® is independently selected from hydrogen or an
optionally substituted C;., aliphatic group, or two R®
groups on the game nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or hetercaryl ring; and
each R’ is independently selected from hydrogen or an
optionally substituted €, aliphatic group, or two R’
"on the same nitrcgeﬁ are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
hetercaryl ring.

Preferred formula IiI Ring D menocyclic rings
include substituted and unsubstituted phenyl, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, thienyl,
azepanyl, and morpholinyl rings. When two adﬁacent
substituents on Ring D are taken together to form a fused
ring, the Ring D system is bicyclic. Preferred formula '
IIT Ring D bicyclic rings include 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, quinolinyl, and naphthyl. Examples of
more preferred bicyclic Ring D systems include naphthyl
and isoquinolinyl.

Preferred R® substituents on Ring D of formula
IIT include halo, oxo, CN, -NO;, -N(R*),, -CO;R, -CONH(R'),
-N(R*)COR, -SO:N(R');, -N(R')SO,R, -SR, -OR, -C{O)R, or
subétitutgd or unsubstituted grouﬁ selected from 5-6
membered heterocyclyl, Ce.is aryl, or Ci¢ aliphatic. More

preferred R° subéﬁituents‘include=-halo, -CN, -oxo, -8R,
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=0R, -N(R*);, -C(O)R, or a substituted or unsubstituted
group selected from 5-6 membered heterocyclyl, Ce.io aryl,
or CLE aliphatic. Examples of Ring D substituents
include -OH, phenyl, methyl, CH,O0H, CH,CH,0H,
pyrrolidinyl, oph, CF;,.C=CH, Cl, Br, F, I, NH;, C{O)CH.,
i-propyl, tert-butyl, SEt, OMe, N(Me),, methylene dioxy,
and ethyléne dioxy.

Preferred ringé formed when the R* and RY groups
of formuia IIX are taken together to form a fused ring

include 'a 5-, 6-, or 7-membered unsaturated or partially

unsaturated carbocyclo ring, wherein any substitutable
carbon on said fused ring is substituted by oxo or T-RZ.

Examples of preferred bicyelic ring systems are shown

below.

' HN}Z? HN}L?

o o, O
© e A
ITI-A . III-B | III-c

HN;h? HN;h7
agr, Ot
. zﬁL\

III-F III-I

Preferred substituents on the R*/RY fused ring

of formula IIT include -R, oxo, halo, -OR,' -C(=0)R, -COR,

-COCOR, -NO;, -CN, -S{O)R, -SO.R, -SR, -N(R%');, -CON(RY):,
-80,N (R*);, -OC(=0)R, -N(R*)COR, -N(R*)CO;(optionally

_ substituted Ci.¢ aliphatic), -N(R')N(R%),, -C=NN(R%),

-C=N-OR, -N(R')CON(R*);, -N(R')SO.N(R');, -N(R‘)SO;R, or

=71~
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-0C (=0) N (R*) 4, whérein_R and R* are as defined above.
More preferred substituents on .the R*/RY fused ring
include halo, CN, oxo, Cis alkyl, Ci¢ alkoxy, (Cig
alkyl)carbonyl, (Ci.e alkyl)sulfonyl, mono- or )
dialkylamino, mono- or dialkylaminocarbonyl, mono- Sr
dialkylaminécarponyloxy, or 5-6 membered heteroaryl.
Examples of such preferred substituents include methoxy,
methyl, isopropyl, methylsulfonyl, cyano, chloro,
pyrrolyl, methoxy, ethoxy, ethylamino, acetyl, and
acetamido.

. Preferred R® substituents of formula III include
hydrogen, C;., aliphatic, alkoxycarbonyl, (un)substituted
phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono-
or dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, phenylaminocarbonyl, and (N-
heterocyclyl) carbonyl. Examples of such preferred R?

substituents include methyl, cyclopropyl, ethyl,

‘isopropyl, propyl, t-butyl, cyclopentyl, phenyl, COzH,

CO;CH;, CH.OH, CH,OCH;, CH,CH,CH,OH, CH,CH,CH,OCH,,
CH,CH,CH,0CH,Ph, CH,CH,CH,NH;, CH,CH,CH,NHCOOC (CHs) 3,
CONHCH (CH;);, CONHCHCH=CH,, CONHCH,CH,OCH;, CONHCH,Ph,
CONH(c_yclohexyl), CON{Et);, CON(CH;)CH;Ph, CONH(n-Cs;H,),
CON (Et ) CH;CH;CHa, CONHCH;CH (CH,),, CON(n-C:H;)a, CO(3-
methoxymethylpyrrolidin-1-yl), CONH (3-tolyl), CONH(4-

tolyl), CONHCH:, CO({morpholin-1-yl), CO(4-methylpiperazin-

1-yl), CONHCH:;CH,OH, CONH,, and CO(piperidin-i-yl).
When the R? and R* groups of formula III are

taken together to form a ring, preferred R*/R* ring

. systems containing the pPyrazcle ring include benzo,

pyrido, pyrimido, 3—oxo-2H-pyridazino,rand a partially
unsaturated 6-membered carbocyclo ring. Examples of such
preferred R'/R* ring systems containing the pyrazole ring

include the following:
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Preferred substituents on the R?)RT fused ring
of formula III include one or more of the following:
-halo, -N(R%)3, -Ci. alkyl, -Ci haloalkyl, -NO;, -0(Ci
alkyl), -C0z(Ci¢ alkyl), -CN, -80;{(C;-« alkyl), -SO;NH;,
~0OC(0)NH,, -NHzS0,(Cy-¢ alkyl}, -NHC(Oi(C14 alkyl},

. ~C(O)NH;, and -CO(C;.4 alkyl), wherein the (C;-, alkyl) is a

strgight, branched, or cyclic alkyl group. Preferably,
the (C;.¢ alkyl) group is methyl.

Preferred formula III compounds have one or

.more, and more preferably all, of the features selected

from the group consisting of:

{2) Ring D is an optionaliy sﬁbstituted ring
selected from a phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, thienyl, azepanyl,
morpholinyl, 1,2,3,4-tetrahyd:oisoquinolinyi, 1,2,3,4-
tetrahydroquinelinyl, 2,3-dihydro-l1H-isoindolyl, 2,3- .
dihydro-1H-indolyl, isoquinolinyl,'quinolinyl; or
naphthyl ring;

{b) R* and R’ are taken together with thei;
intervening-atoms to form an optionally substituted benzo
ring or a 5-7 membered éarbocyclo ring; ﬁng -

. (c) R¥ is hydrogen or methyl.and R* is T-W-R® or
R, wherein W is -C(R);0-, -C(RS);N(R®)-, -CO-, -CO,-,
~C(R¥)0C(0) -, -C(R)aN(RF)CO-, -C(R®);N(RS)C(0)0-, or

* ~CON(R°)-, and R is an optionally substituted group
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selected from C;.¢ aliphatic or phenyl, or R?® and R* are
taken together with their intervening'atoms to form a
substituted or unsubstitutedbenzo, p&rido, pyrimido, or
bartially unsaturated é-membered carbocyclo ring.

More preferred compounds of formula IXII have
one or more, and more preferably all, of the features
selecéed from the group consisting of:

(a) Ring D is an optionally substituted ring
selected from phenyl, pyridinyl, piperidinyl,

‘piperazinyl, pyrrolidinyl, morpholinyl, 1,2,3,4-

tetrahydreoisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl,
2, 3-dihydro-1H-isoindélyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, gquinolinyl, or naﬁhthyl;

{b) R* and RY are taken together with their
intervening atoms to form a benzo ring or a 5-7 membered
carbocyclo ring optionally substituted with -R, oxo,
halo, -OR, -C(=O)R, -CO;R, -COCOR, -NO;, -CN, - (O)R,
-SO:R, -8R, -N(R')z, -CON(R%);, -SOM(R‘),, -OC(=O)R,
—ﬁ(RffCOR, -N(R*) €O, {optionally substituted C,., aliphatic),
-N(R)N(R'),, -C=NN(R'),, -C=N-OR, -N(R*)CON(R'),,"

-N(R') SO;N(R"),, -N(R*)SO;R, or -OC(=0)N(R%},; and

(c) each R® is independently selected from halo,
oxo, CN, NO;, -N{R')s, -CO;R, -CONH(R®), -N(R')COR,
-S0.M(R*) 2, -N(R'}SO.R, -SR, -OR, -C(0)R, or a substituted
or unsubstituted group selected from 5-6 membered
heterocyclyl, Cg.ip aryl, or C..¢ aliphatic.

| Even more preferred,compouﬁds of formula IIX

have one or more, and more preferably all, of the

features selected from the group comsisting of:

(a) R® and RY are taken together with their
interveniﬁg'atoms-to form a benzo or 6-membered partially

unsétura;ed carbocyclo ring 0ptiona11y substituted with

halo, CN, .oxo, C.¢ alkyl, Ci-¢ alkoxy, {(Ciis alkyl)carbonyl,

{Ci-¢ alkyl)sulfonyl, mono- or dialkylamino, moneo- or
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dialkylaminocarbonyl, mono- or dialkylaminocarbonyloxy,
or 5-6 membered heterocaryl;

(b) each R® is independently selected from
-halo, -GN, -oxo, -8R, -OR, -N(R%)s, -C(O)R, or a
substituted or unsubstituted group selected from 5-6
membered heterocyelyl, Cs30 aryl, or Ci.¢ aliphatic; and

(c) R? is hydrogen and R® is selected from R*'
is hydrogen or methyl and R* is T-W-R® or R, wherein W is
-C(R%),0-, -C(R®);N(R®)-, -CO-, -CO,-, -C(R®)OC(O)-,
-C{R®) N (r®) CO-, or -CON{R®)-, and'R is an optionally .
substituted group selected from C . aliphatic or phenyl,
or R* and R* are taken together with their intervening
atoms to form a benzo, pyrido, or partially unsaturated

€-membered carbocyclo fing optionally substituted with

'-halo, -N(R%);, ~Cyalkyl, -Ci,haloalkyl, -NOz, -O(Ciq

alkyl), -CO; (.C1-4 alkyl), -CN, -S0;(Ci.4 alkyl), -SO,NH;,

| -OC{0)NHp, -NH;S0,(C;., alkyl), -NHC(O) (Cis alkyl),

~C(O)NH;, or -CO(Ci alkyl), wherein the (G alkyl) is a
straight, branched, or cyclic alkyl group. .

Repregentative compounds of formula III aré set
forth in Table 2 bélow.

R
Ty Uiy oDy

ITI-1 - III-2 III-3

Table 2
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In another embodiment, this invention provides - -

a composition comprising a compound of formula IIXI and a
pharmaceutically acceptable carrier,

One azpect of this invention relates to a
method of inhibiting GSK-3 activity in a patient,
comprising administering to the patient. a therapeutically

effective amount of a composition comprising a compound
of formula III.

I

" Another aspect relates to a method of treating
a diseage that is alleviated by treatment with a GSK-3
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula III.

Another aspect relates to a method of enhancing

glycogen synthesis and/or lowering blood levels of

glucose in a patient in need thereof, comprising

administgring to said patignt 2 therapeutically effective

amount of .a composition comprising a compound of formula

-86~-
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I1I.- This.method is -especially useful for diabetic
patients. '

" Another aspect relates to a method of
inhibiting the production of hyperphosphorylated Tau
protein in a patient in need thereof, comprising

administering to said patient a therapeutically effective

- amount of a composition comprising a compound of formula

III. This method is especially useful in halting or
slowing the progression of Alzheimer’s disease.

Another aspect relates to a method of

- inhibiting the phosphorylation of B-catenin in a patient

in need thereof, comprising administering to said patienﬁ
a therapeutically effective amount of a composition
comprising a compound of formula III. This method is
especially useful for treating schizophrenia.

) One aspect of this invention relates to a
method of inhibiting Aurora activity in a patient,
comprising administering to the patient a therapeutically

effective amount of a composition comprising a compound

of formula III.

Another aspect relates to a method of treating

a disease that is alleviated by treatment with an Aurcra

. inhibitor, said method comprising the step of-

administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula III. Thie method is

especially useful for treating cancer, such as colon,

-ovarian, and breast cancer.

One aspect of thig invention relates to a

method of inhibiting CDK-2 acﬁivity in a paﬁient,

- comprising administering to the patient a therapeutically

effective amount of a composition comprising a compound

of formula IIT.
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Another aspect relates to a method of treating

a disease that is alleviated by treatment with a CDK-2

inhibitor, said method comprising the step.of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula III. vThis method is
especially useful for treating cancer, Alzheimer’s
disease, restenosis, angiogenesis, glomerulonephritis,

cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis,

‘alopecia, and autoimmune digeases such as rheumatoid

arthritis.

One aspect of this invention relates to a
method ofAinhibiting Src activity in a batient,
comﬁrising administering to the patient a therapeutically
effective amount of a composition comprising a compound
of formula III.

Ancther asfect relates to a method of treating
a disease that is alleviated by treatment with a Src
inhibitor, said method comprising the step of .
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula III. This method is
especiaily useful for treating hypercalcemia,
osteoporegis, osteocarthritis, cancer, symptomatic
treatment of bone metastasis, and Paget’s disease.

Another method relates to inhibiting GSK-3, -
Aurora, CDK-2, or Sr¢ activity in a bidlogical sample,
which method comprises contacting the biological sample
with the GSK-3, Aurora, CDK-2, or Src inhibitor of.

formula IIE, or a pharmaceutical composition thereof, in

an amount effective to inhibit GSK-3, Rurora, CDK-2, or

Src.

Each of the afcrementioned methods directed to

.the inhibition of GSK-3, Aurora, CDK-2, or Src, or the

-88-

( )




}

2006201262 21 Mar 2006

~

—

10

15

20

25

30

treatment of a disease alleviated thereby, is preferably
carried out with a preferrgd compound ‘of formula III, as
desgribed above.

Compounds of formula III, wherein R® is
hydrogen and R* and RY are taken together with the
pyrimidine ring to form an optionally substituted
quinazoline ring system, are also inhibitors of ERK-2 and
AXT protein kinases.

Accordingly, another method of this invention
relates to a method of inhibiting ERK-2 or AKT activity
in a patient, comprising administering to the patient a
therapeutically effective amount of a composition
comprising a compound of formula IIX, wherein R* is
hydrogen and R* and RY are taken together with the
pyrimidine ring to form an optionally substituted
quinazoline ring system.

Another aspect relates to a method of treating
a disease that is alleviated by ﬁreatment with a ERK-2 or
AKT inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula IXII, wherein R? is
hydrogen and R* and RY are taken together with the
pyrimidine fing te form an optionally substituted
quinazoline ring system. This method is especially
useful for treating cancer, stroke, hepatomegaly,
cardiovascular disease, Alzheimer’s disease, cystic
fibrosls, viral disease, autocimmune diseases, restenogis,

psoriésis, allergic disorders including asthma,

inflammation, and neurological disorders.

Another embodiment of this invgntion relates to

compounds of formula IV:

-89-
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or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

Ring D is a 5-7 membered monocyclic ring or 8-10 membered

Rx

bicyeclic ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said heteroaryl or-‘
heterocyclyl ring having 1;4 ring heteroatoms selected
from nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by oxo or
-R®, and at any substitutable ring nitrogen by -R*,
provided that when Ring D is a six-membered aryl or
heteroaryl ring, -R° is hydrogen at each ortho carbon
position of Ring D;

and RY are independently selected from T-R?, or R* and

RY are-taken together with their intervening atoms to

- form a fused, unsaturated or partially unsaturated, 5-8

membered ring having 1-3 ring heteroatoms selected from
oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring is optiocnally and
independently substituted by T-R?, and any
substitutable nitrogen on said ring is substituted by
R; .

T is a valence bond or a €., alkylidene chain;

R?

and R* are independently selected from -R, -T-W-R, or

R* and R* are taken together with their intervening

- atoms to form a fused, 5-8 membered, unsaturated or

partially unsaturated, ring containing 0-3 ring‘

hetercatoms seiected frbm nitrogen, oxygen, or sulfur,

-90-
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wherein said fused ring ie optionally gubstituted by up
to three groups independently selected from halo, oxo,
-CN, -NO», -R’, or -V-RS;

R’ is selected from -R, -halo, =0, -OR, -C(=O)R, -COR,
-COCOR, -COCH,COR, -NO;, -CN, -S{O)R, =8 (0)zR, -8R,
~N(R%)z, -CON(R');, -SO:N(R');, -OC(=O)R, -N(R‘)COR,
-N(R%)CO; (optionally substituted C;.¢ aliphatic),
-N(R*)N(R*)2, -C=NN{(R')2, ~C=N-OR, -N(R*)CON(R%),,
-N(RY)SON (R');, -N(R*)8OR, or -0C(=0)N(RY):;

each R is independently selected from hydrogen or an
optionally substituted group selected from C;¢
aliphatie, Cay0 aryl, a heterocaryl ring having 5-10
ring atoms, or a heterocyeclyl ring having 5-10 ring
atoms; '

each R* is .independently selécted from -R’, -COR’,
-COz(opticnally substituted C;.; aliphatic), -CON(R’),,.
or -S0;R7, or two R* on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
heterocaryl ring; - _

each R® is independently selected from -R, halo, -OR,
-C(=0)R, -COR, -COCOR, -NO,, -CN, -S(OJR, -SO;R, -SR
-N{R%)z, -CON(R'}:, ~SO:N(R');, -OC(=O)R, -N(R*)COR,
-N(R*) CO; (optionally substituted C. aliphatic),
-N(R*)N(R*)2, -C=NN(R*)>, -C=N-OR, -N(R*)CON(R*)],
-N(R*) 80N (R');, -N(R®)SO:R, or -OC(=0)N{R*),;

Vv is -0-, -8-, -80-, -80;-, -N(R®)S0,-, -SO0N(R®)-,
-N(R®)-, -CO-, -CO0.,-, -N(R®)CO-, -N(R®)C(0)O-,
-N(R®)CON(R®) -, -N(R®)SO,N(R®)-, -N(R®)N(R®)-,
-C(O)N(R®)-, -OC(O)N(R®)-, -C(R%),0-, -C(R®)a8-,
~C(R%)280~, -C(R)380;-, -C(R%),SON(R®}-, -C(RS):N(RS)-,
-C(R®)N(R®)C(0) -, -C(R®)IN(R®)C(0)O-, -C(R)=NN(R®)-,
-C{R®)=N-0-, -C(R®):N(R®)N(R®)~, -C(R®):N(R®)SON(R®)-, or
-C(R®) ;N (R®) CON (R®) -; '

r
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W is -C(R®);0-, -C(R®);8-, -C{R%)280-, -C(R®),S0,-,
-C(R®) 280;N(R®) -, -C{R®).N(R®)-, -CO-, -CO.-,.
-C(R)0C(0) -, -C(R)OC(OIN(R®)-, -C(RF):N(RS)CO-,
-C{R®)2N(R®)C(0)O-, -C(R®)=NN{R®)-, -C(R®)=N-0-,
~C(R°)N(R®)N(R®) -, -C(R®)aN (R®)SO,N (R®) -,
-C(R) ;N (R®) CON(R®),-, or -CON(R®)-;
each R® is independently selected from hydrogen or an
opticnally substituted ;.4 aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heﬁerocyclyl'or heteroaryl ring; and
each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken tﬁgether with the
nitrogen to form a 5-8 membered heterocyclyl ring or
heteroaryl. ,
Preferred formula IV Ring D monocyclic rings
include substituted and unsubstituted phenyl, pyridinyl,
piperidinyl, piperazinyl, pyrfolidipyl, thienyl,
azepanyl, and morpholinyl rings. Preferred formula IV
Ring D bicyclic rings include 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl,.quinolinyl, and naphthyl. Examples of
more preferred Ring D bicyclic rings include naphthyl and
isogquinelinyl, .
Preferred substituents on Ring D of formula IV
include halo, oxo, CN, -NO2, -N{R')., -CO;R, -CONH(R'),
-N(R*)COR, -SO.N(R%);, -N(R'}SO;R, -8R, -OR, -C(O)R, or

‘substituted or unsubstituted group selected from 5-6

membered heterocyclyl, Ce.ip aryl, or C;.¢ aliphatic. More

‘'preferred R® substituente include -halo, -CN, -oxo, -SR,
-OR, -N(R%')2, -C(O)R, or a substituted or unsubstituted

group selected from 5-6 membered heterbcyclyl, Cg-10 aryl,
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or Ci.¢ aliphatic. Examples of Ring D substituents
include -OH, phenyl, methyl, CH,OH, CH,CH.OH,
pyrrolidinyl, Oph, CF;, C=CH, Cl, Br, F, I, NH,, C(0) CH,,
i-propyl, tert-butyl, SEt, OMe, N(Me),, methylene dioxy,
and ethylene dioxy. -

When the R* and RY groups of formula IV are
taken together to form a fused ring, preferred R*/RY rings
include a 5-, 6-, 7-, or 8-membered unsaturated or
pértially uﬁsaturated ring having 1-2 heterocatoms. This
provides a bicyclic ring system containing the pyrimidine

ring. Examples of preferred pyrimidine ring systems of

-formula IV are the mono- and bicyclic systems shown

below.

: HN’IZ? ’ ” HN/?Q? HN}17
S, L, g,

IV-D . Iv-E IvV-G

o W

IV-HE Iv-J ) IV-K

HN;hq

o HN}L’ _
NPNSN N~y Ay

Iv-1L IV-M . IV-N
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More preferred pyrimidine ring systems of
formula IV include IV-E, IV-G, IV-H, IV-J, IV-K, IV-L,
IV-M, IV-T, and IV-U.

In the monocyclic pyrimidine ring system of
formula IV, preferred R® groups include hydrogen, amino,
nitre, alkyl- or dialkylamino, acetamido, or a Ci1.4
aliphatic group such as methyl, ethyl, cyclopropyl,
isopropyl or t-butyl. Preferred RY groups include T-r?

wherein T is a valence bond or a methylene, and R® is -R, -

-N(R')2, or -OR. When R?® is -R or -OR, a preferred R is
an optionally substituted gfoup selected from C.¢
aliphatic, phenyl, or a 5-6 membered heterocaryl or
heterocyclfl ring. Examples of preferred RY groups
include 2-pyridyl, 4-pyridyl, piperidinyl, methyl, ethyl,
cyclopropyl, isopropyl, t-butyl, alkyl- or dialkylamino,
acetamido, optionally substituted phenyl such as phenyl,
methoxyphenyl, trimethoxyphenyl, or halo-substituted
phenyl, and methoxymethyl.

' In the bicyclic'pyrimidine ring system of
formula IV, the ring formed when R* and RY are taken
together may be substituted or unsubstituted. Suitable
substituents include -R, halo, -OR, -C(=ofR, ~-COzR,

-COCOR, - -NO;, ~CN, -S(O)R, -SO,R, -SR, -N(R‘)., -CON{(R%),,

-S0;N (R*)3, "~OC(=0)R, -N(R')COR, -N(R*)CO,(optionally

- substituted C;.¢ aliphatic), -N{R*)N(R*)., ‘C=NN(R‘)M

-C=N-OR, -N(R')CON(R');, -N(R*)SO,N(R*);, -N(R%)SO;R, or

 ~0C(=0)N(R*)2, wherein R and R* are as defined‘above for

compounds of formula IV. Preferred R*/RY ring
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‘straight, branched, or cyblic alkyl group. Preferably, T

substituents include -halo, —ﬁ, -OR, -COR, -Cd;R,
-CON(R*);, -CN, or -N(R'), wherein R is a su.bstitutea or
unsubstituted C;, aliphatic group.

The R® and R* groups of formula IV may be taken
tegether to form a fused ring, thus providing a bicyclic
ring s?stem _cbntaining a p'yrazoI!e ring. Preferred fused
xings include benzo, pyrido, pyrimido, and a partially
unsaturated 6-membered carbocycio ring. . These are
exemplified in the following formula IV compounds having-

a pyrazeole-containing bicyclic ring system:

__NH '
HN” N
N
Y
R I\N f/
o NfJ\@ .‘,

¥

Preferred substituents on the R?/R* fused ring
of formula IV include one or more of the following:
-halo, -N(R%)s, -C,4 alkyl, -C,., haloalkyl, -NO,, -0 (Ci-
alkyl), -CO(Ciq alkyl), -CN, -S0;(Ci.¢ alkyl), -SOmNH,
~OC(O)NH;, -NH;80;(Ci-¢ alkyl), -NHC{O) (Ci-.alkyl),
-C{Q0}NHz, and -CO(C1-4 alkyl), wherein the (C;.4 alkyl) is a

the (Cl -« alkyl) group is methyl.
When the pyrazole ring system of formula IV is

monocyclic, preferred R? groups include hydrogen, a

substituted or unsubstituted group selected from aryl,

heteréaryl , or a Ci¢ aliphatic group. Examples of such
preferred R® groups include methyl, t-butyl, -CH,OCH;,
cyclopropyl furanyl, th:Lenyl and phenyl A preferred

~R¥ group is hydrogen.
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‘naphthyl ring;

Preferred formula IV compounds have one or
more, and more preferably all, of the features selected
from the group consisting of:

(a) Ring D is an optionally substituted ring
sélected from a phenyl, pyridinyl, piperidinyl,

.piperazinyl, pyrrolidinyl; thienyl, azepanyl,

moxrpholinyl, 1,2,3,4-tetrahydroisoguinelinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-
dihydro-1H-indolyl, isoquinolinyl, quinolinyl, or

(b) R* is hydrogen or C;., aliphatic and RY is T-

'R®, or R* and RY are taken together with their intervening

atoms to form an optionally substituted S-7 memberad
unsaturated or partially‘unsaturated ring having 1-2 ring
heterocatoms; and )

(e} R* ie hydrogen or methyl and R® is T-W-R® or
R, wherein W is —C(R®);0-, -C(R®),N(RS)-, -CO-, -CO-,
-C(R®)OC{0) -, ~C(R®);N(R®)CO-, -C(R®)},N(R®)C(0}O-, or
-CON{(R®) -, and R is an optionally substituted group
selected from C,.¢ aliphatic or phenyl,.or R? and R* are
taken together with their intervening atoms to form a
substituted or unsubstituted benzo, pyrido, pyrimido, or
partially unsaturated 6-membered carbocyclo ring.

More preferred compounds of formula iv have one
of more, and more préferably éll, 6f the features
selected from the group consisting of:

(a) Ring D is an optionally substituted ring
selected from phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, morpholinyl, 1,2,3,4- _
tetrahydroisoquinelinyl, 1,2,3,4-tetrahydroqhinoliny1,
2,3-dihydro-1H-iscindolyl, 2,3—dihydro¢1H>ipdoly1g
isoquinolinyl, quinolinyl,.or naphthyl;

'.(b) R* is hydrogen or methyl and RY ig -R,
N(R')2, or -OR, or R* and‘R? are taken ﬁogether with their
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intervening atoms to form a 5-7 membered unsaturated or
partially unsaturated ring having 1-2 ring nitrogens,
wherein said ring is optionally substituted with -R,
halo, oxo, -OR, -C{=0)R, -CO;R, -COCOR, -NOj, -CH, -S{0O}R,
-SO;R, -SR, -N(R%)z, -CON(R%);, -SO:N(R')s, -OC{=O)R,
-N(R*') COR, -N(R')CO,(optionally substituted C,;.¢ aliphatic),
-N{R*)N(R%)., -d=NN(R‘)z, -C=N-OR, -N(R*)CON(R*)..
-N(R*) SO,N(R*),, -N(R')SO,R, or -OC(=0)N(RY),; and

(¢) each R® is independently selected from halo,
oxo, CN, NO;, -N(R');, -CO;R, -CONH(R'), -N(R‘)COR,
~SO.N(R%),, -N(R%)SO,R, -SR, -OR, -C(O}R, or a substituted

-Oor unsubstituted group selected from 5-& membered

hetérocyclyl, Ce-10 &ryl, or Ci.¢ aliphatic.

Even more preferred compounds of formula Iv
have one or more, and more preferably all, of the
features selected from the group consisting of:

(a) R* and RY are taken together with their

intervening atoms to form a 6-membered unsaturated or

‘partially unsaturated ring having 1-2 ring nitrogens,

optionally substituted with halo, CN, oxo, Cis alkyl, Ci
alkoxy, (Ci.e alkyl)carbonyl, (Ci¢ alkyl)sulfonyl, mono- or
dialkylamino,‘mono— or dialky;amiﬁocarbonyl, monc- oxr
dialkylaminocarbonyloxy, or 5-6 membered heterocaryl;

{b) each R® ig independently selected from
-halo, -CN, -oxo, -8R, -OR; -N(R*);, -C{O)R, or a
substituted or unsubstituted group selected from 5-6
membered heterocyclyl, C¢.1¢ aryl, or Ci¢ aliphatic; and

(c) R* is hydrogen and R? is T-W-R® or R,
wherein W is -C(R®),0-, -C(R®).N(R®)-, -CO-, -COz-,

-C(R®)OC(0) -, -C(R®).N(R®)CO-, or -CON(R®)-, and R is an

optionally substituted group selected from C;.¢ aliphatic
or phenyl, or R’ and R* are. taken together with their

intervening atoms to form a.benzo, pyrido, or partially

unsaturated 6-membered cafbocyclo ring optionally

-98-
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substituted with -halo, oxo, -N(R%)z, -Ci alkyl, -Ci.

haloalkyl, -NOz, -0{Ci4 alkyl), -CO,(Ci alkyl), -CN

L

'SOz (C1_4 alkyl) P -SO:NH:, -0C (O)N-H;, ‘NH;SO;.(CJ,-‘ alkyl) P
-NHC (0) (01_4 alk}’l) N "C(O)N-Hg, OI'. ‘CO(C;L-‘ alkyl} ' wherein
5 the (Ci-¢ alkyl) is a straight, branched, or cyclic alkyl

group.

Representative compounds of formula IV are set
forth in Table 3 below.

10 Table 3.

Iv-1

15
IV-4
£
HN 'Jq
HaN Ay
HsC N"LID\C
. H3
V-7
20
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CHg

HN

A

Iv-22

MeO

CHg

HN'EirH

’ N'J\@CH-
3

5 IV-25

10

IV-2¢6

Iv-32

CH3

_HNJ:iPH

| N

r@cji;kt:)

Iv-24

In another embodiment, this invention provides’
15 a composition comprising a compound of formula IV and a

pharméceutiqally acceptable carrier.

' One aspect of this invention relates to a

method of inhibiting GSK-3 activity in a patient,

comprising administering to the patient a therapeutically
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effective amount of a composition comprlslng a compound
of formula Iv.

Another aspect relates to a method of treating
a dlsease that is alleviated by treatment with a GSK-3
inhibitor, said method comprising the step of

administering to.a patient in need of such a treatment a

therapeutically effective amount of a composition
comprising a compound of formula IV.
Another aspect relates to a method of enhancing

glycogen synthesis and/or lowering blood levels of

'glucose in a patient in need thereof, comprising

administering to said patient a tﬁerépeutically effective

amount of a cémposition comprising a compound of formula
IV. This method is especially useful for diabetic
patients.

Another aspect relates to a method of
inhibiting the production of hyperphosphorylated Tau
brotein in a patient in need thereof, comprising
administering to said patient a therapeﬁtically effective
amount of a composition comprising a compound of formula
IV. This method is especially useful in halting or
slowing the progression of Alzheimer’'s disease.

Another aspect relates to.a method of
inhibiting the phésphorylation of PB-catenin in a patient
in need thereof, comprising administering to said patient
a therapeutically effective amount of a composition
comprising a compound of formula IV. This method is
especially useful for treating schizophreﬁia.

One aspect of this invention relates to a

method of inhibiting Aurora activity in a paﬁient,

cémprising administering to the patient a ‘therapeutically

effective amount of a composition comprising a compound

of formula -IV.
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Another aspect relates to a method of treating

-a disease that is alleviated by treatment with an Aurora

inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula IV. This method.is
especially useful for treating cancer, such as coloen,
ovarian, and breast cancer.

One aspect of this invention relates to a
method of inhibiting CDX-2 activity in a patient,
comprising administering to the patient a therapeutically

effective amount of a composition comprising a compound

of formula IV.

Another aspect relates to a method of treating
a digease that is alleviated by treatment with a CDK-2
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a compoéition
comprising a compound of formula IV. This method is
especially usgeful for treating cancer, Alzheimer’s
disease, restenosis, angiogenegis, glomerulonephritis,
cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis,
alopecia, and autoimmune diseases such as rheumatoid *
arthritis,

Another method relates to inhibiting GSK-3,
Aﬁrora, or CDK-2 activity in a biological sample, which
method comprises contacting the biclogical sample with

the GSK-3 or Aurora inhibitor of formula IV, or a

‘Pharmaceutical composition thereof, in an amocunt

'effective to inhibit GSK-3, Aurora or CDK-2.

Each of the aforementioned methods directed to
the inhibition of GSK-3, Aurora or CDK-2, or the

treatment .of a disease alleviated thereby, is preferably
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carried out with a prefefred compound of formula IV, as
described above. '

Another embodiment of this invention relates to
compounds of formula V:

R?
f( o
N

HN
R* g2

X

v

or a pharmaceutically'écceptable derivative or prodrug

thereof, wheréin:

2! is N, CR®, or CH and 2° is N or CH, provided that one

of 2z' and 2 is nitrogen;

G is Ring C or Ring D;

Ring C is selected from a phenjl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently selected from -R', any substitutable non-
crtho carbon position on Ring C is independently ‘
substituted by -R°, and two adjacent substituents on
Ring C are optionallf taken together with their
intervening atoms to‘form a fusged, unsaturated or
partially unsaturaﬁed,_5L6'membered-ring having 0-3
heterocatoms selected from oxygen, sulfur or nitrogen,
said fused ring being optiqnally_substituted.py halo,
oxo, or -R%; '

Ring D is a 5-7 membered monocyclic ring or 8-10 membefed

- bicyclic ring selected from aryl, heteroaryl,
heterocyelyl or carbocyclyl, said heterocaryl or

heterocyclyl ring having '1-4 ring hetercatoms selected

-104-
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from nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any subgtitutable ring carbon by oxo or
-R®, and at any substitutable ring nitrogen by -RY,
provided that when Ring D' is a six- membered aryl or

- heterocaryl ring, -R® ig hydrogen at each ortho carbon
'posltion of Ring D;

R' is selected from -halo, -CN, -NOz, T-V-R®, phenyl, 5-6

membered heterocaryl ring, 5-6 membered heterocyclyl
ring, or C;.s aliphatic group, said phenyl, heteroaryl,
and heterocyclyl rings each optionally substituted by
up to three groups independently selected from halo,
oxe, or -R%, said Ci.caliphatic group optionally _
substituted with halo, cyano, nitre, or oxygen, or R*
-and an adjacent substituent taken together with their
~intervening atoms-fofm sald ring fused to Ring C;

R* and RY are independently selected from T-R®, or R* and
RY are taken together with their intervening atoms to
form a fused, unsaturated or partially unéaturated, 5-8
membered ring having 0-3 ring heteroafoms'selected from
oxygen, sulfur, or nitrbgen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
substituted by oxo or T-R?, and any substitutable
nitrogen on said ring formed by R*.and R* is
substituted by RY;

T is a valence bond or a Ci.4 alkylidene chain;

R* and R?* are independently selected from -R, -T-W-R®, or
R? and R* are taken together with their'intervening

atoms to form a fused, 5-8 membered, unsaturated-or
partially unsaturated, ring having 0-3 ring heterocatoms
selected from nitrogen; oxygeﬁ, or sulfur,'whergin each
substitutable carbon on sald fused ring formed by R?
and R* is substituted by halo, oxo, -CN, -NO;, -R’, or

-V-R®, and any substitutable nitrogen oh said ring

formed by R? and R¥ is substituted by RY;
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R® ig selected from -R, -halo, -OR; -C(=0)R, -CO;R,
-COCOR, . -COCH,COR, -NO;, -CN, -S(0)R, -5(0)aR, -8R,
~N(R%*)2, -CON(R");, -SO0.N(R");, -OC{=O})R, -N(R’)COR,
-N(R7)C03{opt£iona11y substituted €, aliphatic},
~N(RY)N(RY);, -C=NN(R'),, -C=N-OR, -N(R")CON(R"),,
-N(R7) SO;N(R"),, -N(R')SO,R, or -OC(=O)N(R"),;

each R is independently selected from hydi:ogen or an
optionally substituted group selected from C,
-aliphatie, Ce.1p aryl, a hetercaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms; . '

each R* is independently selected from -R?, -COR"',.
-CO; (optionally substituted Ci.¢ aliphatic), -CON(R')a,
or -S0;R’, or two R* on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
heterocaryl ring; -

"each RY is independently selected from -R, halo, -OR,

-C(=0}R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SO;R, -SR,
“N(RY)2, -CON(RY)2, -SO:N(R');, -OC(=O)R, -N(R‘)COR,
-N(R*}CO; (optionally substituted C;.¢ aliphatic),
-N(RY)N(R);, -C=NN(R');, -C=N-OR, -N(R')CON(R‘),,
-n{R‘)so;N(R‘),, -N(R') SO;R, or -OC(=0)N(R%),, or RS and
an adjacent substituent taken together with their - |

intervening atoms form said ring fused to Ring C;

-V is -0-, -8-, -80-, -80,-, -N(R®)S80,-, -8S0,N(R®)-,

-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(RS)C{O)O-,

~N(R®) CON(R®) -, -N(R®)SO.N(R®)-, -N(RS)N(R®)-,
~C(O)N(R®) -, -OC{O)N(R®)-, -C{R®);0-, -C(R%),8-,
~C{R%)280-, -C(R%)3802-, -C(R®):80,N(R%)-, ~C(R%);N(R®)-,
-C(R%) N (R®)C(0) -, -C(R®),N(R®)C(0)0O-, -C(R®)=NN(R®)-~,

~C(R®)=N-0-, -C(R®};N(RF)N(R)~, -C(R®).N(R®)SO:N(RS)-, or

-C (R®) ;N (R®} CON (R®) - ;

W is ~C(R%)20-, -C(R®)},8-, -C(R%),80-, -~C(R®),S0,-,

-C(R%) 280N (R} -, -C(RS).N(R®)-, -CO-, -COs-,

-106-
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-C(RP)OC(0) -, -C(RS)OC(OIN(RS)-, -C(R®) N (RS)CO-,
-C{R®)3N (R®)C(0)0-, -C(Rf)=NN(RS)-, =C(R%) =N-0-,
-C (R} 2N (R¥)N(R®) -, ~C(R).N (R®) SO,N (RF) -,
-C(R®) ;N (R®) CON(R®) -, or -CON(R®) -;
each R® is independently selected from hydrogen, an
optionally substituted ., aliphatic group, or two RS
groups on the same nitrogen atom are taken together
~with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroarylAring;
each R’ ig independentiy selected from hydrogen or an
'optionally.substituted Ci-¢ aliphatic group, or two R’
. on the same nitrogen are takén toéether with the .
nitrogen to form a 5-8 membered heterocyeclyl or
heterocaryl ring;
each R’ is independently selected from an optionally
substituted Ci., aliphatic group, -ORS, -8R®, -COR®,
“SO:R®, -N(R®)s, -N(R®)N(R®);, -CN, -NO;, -CON(R®),, or
-CO.R®; and
R* ig selected from halo, -OR, -C(=O)R, -COsR, -COCOR,
“NOz, -CN, -S(O)R, -SO;R, -SR, -N(R%);, -CON(R'),,
-SO:N(RY)z, -0C(=0)R, -N(R%)COR, -N(R*) CO; (optionally
substituted C; aliphatic), -N(R')N{R*),, -C=NN(R'),,
-C=N-OR, -N(R')CON(R%)2, -N(R')SO:N(R'),, -N(R*) SO;R,
~OC(=0}N(R*);, or an optionally substituted group
selected from C,¢ aliphatic, Ce,p aryl, a heterocaryl
ring having 5-10 ring atoms, or a heterocyclyl ring
having's-loaring atoms .
Compounds of formula Vv may be represented by
specifying 2* and 2* as shown below:
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Rf NGy _ R
~ NH NH R

HN HN*"
NS RSN - RSy
: . , and R
Va ' vb Ve

When the R* and RY groups of formula V are taken
5 together to form a fused ring, preferred R*/RY rings
dinclude a 5-, 6-, 7-, or #-membered unsaturated or
‘partially unsaturated ring having 0-2 heterocatoms,
wherein said R*/RY ring is optionally substituted. This

provides a bicyélic ring system'containing a pyridine

10 ring. Examples of preferred bicyclic ring systems of

formula Vv are shown below.

HZ
Fiz.
. ol
HN N 3 HND
HN
P R
' o~ =N I/N
N | P
HE
Va-a 'Vb-a Vc.:-.A

' o . _ I N l =N
= o P
15 N e R? 5;)
Vg-B Vb-B . Ve-B

-108-




M

2006201262 21 Mar 2006

10

15

e i X
SNTN? 5
Va-J

N
I

. -109-

HN;E%
L,
P

S
R
Ve-C
HN;h7
B
r N
R

Ve-D

R"N

Ve-F




2006201262 21 Mar 2006

10

7 S
Na A2 -
va-K
=R

NS
X NN
Va-L

Y
Na -
N"
vVa-N

N* | =
l\\N NN
va-0

e

N\ l - an

™ T sf

/N | =N
Vb-M

- oy
N P
S
Vb-N
Y
NENTIN
k\N P ‘53’
. Vb-0

-110-

PP
Y
Ve-K
i
N* I\N
™ 1: ,sf
Ve-L

Ve-M

FIL
- R? .J:

Ve-N

HN;hq

N7 I,\N' |
SAA

ﬁc-o




2006201262 21 Mar 2006

5

1¢

15

20

25

30

W SR N~

/N\ '/N \N [/I\.N

oP 1 P

SN NN Ha
Va-p’ Vb-P | Ve-F

More preferred bicyclic ring systems of formula
V include Va-A, Vb-A, Vc-A, Va- B, Vb-B, Vc-B, Va D, Vb-D,
VeeD, Va-E, Vb-E, V¢-E, Va-J, Vb- -J, Vc 'J, Va-K, Vb-K,
Vc-K, Va-L, Vb-L, Ve-L, Va-M, Vb-M, and Ve-M, most
preferably va-A, Vb-A, Vc-A, Va-B, Vb-B, and Ve-B.

In the monocyclic pyridine ring aystem of

 formula v, preferred R* groups include hydrogen, alkyl- or

dialkylamino, acetamido, or a Ci.,aliphatic group euch as
methyl, ethyl, cyclopropyl, isopropyl or t-butyl.
Preferred RY groups include T-R? wherein T is a valence
bond or a methylene, and R’ is -R, -N(R%),, or -OR. When
R® is -R or -OR, a preferred R is an optionally

substituted group selected from C,.s aliphatic, phenyl, or

a 5-6 membered heteroaryl or heterocyclyl ring. Examples
of preferred RY include 2- -pyridyl, 4-pyridyl, plperldlnyl,
methyl, ethyl, cyclopropyl, isopropyl, t- butyl, a;kyl- or
dialkylamino, acetamido, optionally substituted phenyi
sﬁch as phenyl or halo-substituted Phenyl, and
methexymethyl.

In the bicyclic ring system of formula V,_the
ring formed when R* and RY are taken together may be

substituted or unsubstituted. Suitable substituents

include -R, halo, -OR, -C(=0)R, -CO;R, -COCOR, -~NO;, -CN,

-S(O)R, -SO;R, -SR, -N(R‘),, -CON (R');, -SO;N(RY).,

-OC(=O0}R, -N(R')COR, -N(R*)CO;(optionally substituted C,.g

aliphatic); ~N(R*)N(R%);, -C=NN(R%), -C=N-OR,

. ~N(R')CON(R*),, -N(R*)SO.N(R'),, -N(R*)SO,R, or

-0C({=0)N{R*)2, wherein R and R* are as defined above.
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Preferfed R*/RY ring substituents include -hale, -R, -OR,
-COR, —CO;R; -CON{R*),, -CN, or -N(R'), wherein R is an
optionally substituted C,¢ aliphatic group.

The R? and R* groups of formula V may be taken
together to form a fueed ring, thus providing a bicyclic
ring system contalning a pyrazole ring. Preferred fused
rings include benzo, pyrido, p&rimido, and a partially
unsaturated 6-membered carbocyclo ring. These are

éxemplified in the following formula V compounds having a

‘pyrazole-containing bicyclie ring system:

S U,
e e
'NH NH ~NH
=N =N =N

Preferred substituents on the R*/R* fused ring
of formula V include one or more of the following: -halo,

-N(R*)z, -Ci., alkyl, -Ci-( haloalkyl, -NO;, -0(Ci alkyl),

'-CO;(Ci-4 alkyl), -CN, -80,(Ci¢ alkyl), -SO;NH;, -OC(O)NH;,

-NH;80; (C1-4 alkyl), -NHC{O) (Ci_4 alkyl), -C{O)NH,, and
-CO(Cy.4 alkyl), wherein the (C;., alkyl) is a straight,
branched, or cyclic alkyl group. Preferably, the (Ci_
alkyl) group is methyl.

When the pyrazole ring system is monocyclic,
preferred R® groups include hydrogen, Cis aliphatic,
alkoxycarbonyl, (un)substituted phenyl, hydroxyalkyl,
alkoxyalkyl, aminocarbonyl, mono- or
dialk?laminocarbonyl,Aaminoalkyl, alkyiaminoalkyl,
diélkylaminoalkfl, phenylaminocarbonyl, and (N-

. heterocyclyl)carbonyl. Examples of such preférred r?

substituents include methyl, cyclopropyl, ethyl,
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isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO.H,
CO.CHi, CH20H, CH,0CH,, . CH,CH2CH,0H, CH,CH,CH,0CH,,
CH2CH,CH;0CH,Ph, CH,CH,CH,NH;, CH3CHaCH,NHCOOC (CH, } 5,
CONHCH (CH3} 3, CONHCH-_;CE-I=CH;, CONHCH,CH,0CH,, CONHCE;Ph,
CONH (cyclohexyl), CON(Et)z, CON(CH;)CH;Ph, CONH (n-C:H,),

- CON(Bt) CH,CH,CH;, CONHCHzCH (CH;)z, CON{n-C3H,)s, CO(3-

methoxymethylpyrrolidin-1-yl), CONH (3-tolyl}, CONH({4-
tolyl), CONHCH;, CO(morpholin-1-yl), CO(4-methylpiperazin-
1-yl}, CONHCH,CH,0H, CONH,, and CO(piperidin-1-y1). &
preferred R*' group is hydrqgen;

More preferred ring systems of formula V are
the following, which may be substituted as described
above, wherein R? and R*’ are taken together with the’

- pyrazole ring to form an optionally substituted-indazole

ring; and R* and RY are each methyl, or R* and RY are taken .
together with the pyridine ring to form an optionally
substitﬁtéd quinoline, isoquinoline,»tetrahydroquinoline
or tetrahydroisoquinoline ring:

MNT TN
B | 72 HsC 2
@ Ve =
V-aAa V-Ba V-Ha

When G is Ring C, preferred formula V Ring C
groups are phenyl and pyridinyl. When two adjacent |
substituents on ‘Ring C are taken together to form a fused
ring, Ring C is contained in a bicyeclic ring system,
Preferred fused rings include a benzo or pyrido ring.

such' rings preferably are fused at ortho and meta

. positions of Ring C. Examples of preferred bicyclic Ring

C systems includeAnaphthyl and isoquinolinyl. Preferred
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R' groups include ;halo, an optionally substituted Ci-¢
aliphatic group, phenyl, -COR®, -OR®, -CN, -S0.R%, -SO,NH;,
-N(R%)2, -CO;RS, -CONH;, -NHCOR®, -OC(O)}NH;, or -NHSO;R®.
When R* is an: optionally substituted Ci.¢ aliphatic group,
the most preferred optional substituents are halogen.
Examples of preferred R' groups include -CF,, -Cl, -F,
-CN, -COCHa, -OCH;, -OH, -CHzCH:;, -OCH;CH;, -CH;3, -CF,CH;,

‘ cyclohexyl, t-butyl, isopropyl, cyclopropyl, -CsCH,

-C=C-CH;, -S0,CH;, -SO;NH;, -N(CHj3)z, -CO,CH,, -CONH,,
-NHCOCH;, -OC(O)NH,, ~NHSO,CH;, and -OCF;.

" on Ring C preferred R® substituents, when
present, include ;halo, -CN, -NO;, -N(R')2, optionally
substituted C;.¢ aliphatic group, -OR, ~C{O)R, -CO;R,
-CONH (R*), -N(R*)COR, -SO.N(R'};, and -N(R*)SO;R. More
preferred R® substituents include -Cl1, -F, -CN, -CF,,

-~ =NHz, -NH(C;-4 aliphatic), -N(C;.q aliphatic),, -0{Ci-4

aliphatic}, C;.. aliphatic, and -C0,(C;.. aliphatic).
Examples of such preferred R® substituents include -Cl1,
-F, -CN, -CFs;, -NH;, -NHMe, -NMe;, -OEt, methyl, ethyl,
cyclopropyl, iscopropyl, t-butyl, and QcozEt.

When G is Ring D, preferred férmula V Ring D
monocyclic rings include substituted and unsubstituted
phenyl,.pyridinyl, piperidinyl, piperazinyl, ‘
pyrrolidinyl, thienyl, azepanyl, and morpholinyl rings.
When two adjacent substituents on Ring D are taken

together to form a fused ring, the Ring D system.is

bicyclic. Preferred formula ¥ Ring D bicyeclic rings'

include 1,2, 3,4-tetrahydroisoquinolinyl, 1,2,3,4-

tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-

dihydro-lﬂiindolyl, izoquinelinyl, quinolinyl, and
naphthyl. Examples of more preferred bicyclic Ring D
s?sﬁems-includé naphthyl and isoquineclinyl.

| Preferred substituents on Ring D of formula V

include one or more of the following: halo, oxo, CN, -NOa,
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-N(R%)z, ~CO;R, -CONH(R'), -N(R*)COR; -SON(R'),, -N(R*) SO.R,
-SR, -OR, -C{O)R, or substituted or unsubstituted group
selected from 5-6 membered heterocyeclyl, Cs.io aryl, or Ci-g

- aliphatic. More preferred Ring D substituents include

-halo, -CN, -oxo, -SR, -OR, -N(R');, -C{O)R, or a
substituted or unsubstituted group selected from 5-§
membered heterocyclyl, Ce.io aryl, or Ci-¢ aliphatic.
Examples of Ring D substituents include -0H, phenyl,
methyl, CH,0H, CH,CH,OH, pyrrolidinyl, Oph, CFs, C=CH, C1,
Br, F, I, NH, C(O)CHg;_i-propyl, tert-butyl, SEt, OMe,
N(Me) ., methylene dioxy, and ethylene dioxy.

Preferred formula V compounds have one or more,
and more preferably all, of the features selected from
the .group consisting of: -

(a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by ~R®, wherein when Ring C and two
adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is seiected from a
naphthyl, quiqolinyl or isoquinolinyl ring, and R?! is
-halo, an optionally substituted 014'a1iphatic group,
phenyl, -COR®, -OR®, -CN, -SO,R®, -SO,NH,, -N(R%);, -COsRS,
~CONHz, -NHCOR®, -OC(O)NH,, or -NHSOR®;.or Ring D is an
optionally substituted ring selected from a phenyl,
pyridinyl, piperidinyl, piperazinyl, pyrrolidinyl,
thienyl, azepanyl, morpholinyl, 1,2,3,4-
tetrahydroisoquineclinyl, 1,2,3,4-tetrahydrequinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,

isequinolinyl, quinolinyl, ‘or naphthyl ring;

(b) R* is hydrogen or Ci., aliphatic and RY is T-
R’, or R* and RY are taken together with their intervening
atoms to form an optionally substituted 5-7 membered
unsaturated or partially unsaturated ring having 0-2 ring

nitrogens; and
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() R* is hydrogen and R? is hydrogen or a

‘substituted or unsubstituted group selected from aryl,

heteroaryl, or a Ci¢ aliphatic group, or R® and R? are
taken together with their intervening atoms to form a
substituted or unsubstituted benzo, pyride, pyrimido or
partially unsaturated é-membered carbocyclc ring. -
' More preferred compounds of formula V have one

or more, and more preferably all, of the features

- selected from the group consisting of:

{a} Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring C and two
adjacent substituents thereon form a bicyclic ring
system, the bicycliclring system 1s a naphthyl ring, and
R! is -halo, a C14‘Haloaliphatic group, a Ci.¢ aliphatic -
group, phenyl, or -CN; or Ring D is an optionally
substituted ring selected from phenyl, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4~-tetrahydroisoquinolinyl,. 1,2,3,4- .
tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-

dihydro-1H-indolyl, isoquinolinyl, quinolinyl, or

naphthyl; _
(b} R* is hydrogen or methyl and RY is -R,
N(R‘);, or -OR, or R* and RY are taken together with their

-1nterven1ng atoms to form a benzo ring or a 5-7 membered

partially unsaturated carbocyclo ring, said benzo or
carbocyclo ring optionally substituted with -R, halo,
-OR, -C(=0}R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SOR,
-8R, -N(R‘}z, -CON{(R%)a2, -SO:N(R');, -OC(=0)R, -N(R*)COR,
-N (R*) CO, (optionally substituted Cy.¢ aliphatic),
-N(R*)N(R*)z, -C=NN(R*),, -C=N-OR, -N(R*)CON(R%).,
-N(R*) SO,N(R*)2, -N(R')SO;R, or -OC{=0)N{R')z;

o ~{e) R¥ is hydrogen and R* is hydrogen or a
substituted or unsubstituted group selected from aryl, or

" a Ci.¢ aliphatic group( or R? and R* are taken together
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with their intervening atoms to form a substituted or
unsubstituted benzo, pyrido, pyrimido or partially

_ unsaturated-G-memberedlcarbocyclo ring; and

(d) Ring D is substituted by oxo or R’, wherein
each R® ig 1ndependent1y selected from -halo, -CN, ~NO,,
~N(RY),, optlonally substituted ;. aliphatic group, -OR,
~C(O)R, -CO;R, ~CONH(R'), -N(R')COR, -SO,N(R‘),, or
-N(R*) SO;R.

Even more preferred compounds of formula V have
one or more, and more preferably.all, of the features
selected from the group consisting of:

{(a) Ring C is a phenyl or pyridinyl ring,

optionally substituted by -R®, wherein when Ring C and two

adjacent substituentg thereon form a bicyclic ring .
system, the bicyclic ring system is a naphthyl ring, and
R! is -halo, a ¢, aliphatic group optionally substituted
with halogen, or ~CN; or Ring D is an optionally
substituted ring selected from phenyl, pyridinyl,

. piperidinyil, pPiperazinyl, pyrrolidinyl, morpholinyl,

1,2,3, r4-tetrahydroisoquinolinyl, 1,2, 3,4-
tetrahydroqulnollnyl isoqulnolinyl, quinolinyl, or
naphthyl ;-

{b) R* is hydrogen or methyl and RY is methyl,
methoxymethyl, ethyl, cyclopropyl, isopropyl, t-butyl,
alkyl- or an optionally substituted group selected from
2-pyridyl, 4-pyridyl, piperidinyl, or phenyl, or R* and RY
are taken together with their‘intervening atoms to form a
benzo ring or a 6-membered partially unsaturated
carbocyelo ring opticnally substituted with halo, CN,
oxo, Ci¢ alkyl, 0, alkoxy, (C;salkyl)carbonyl {Cy¢
alkyl)sulfonyl, mono- or dlalkylamlno ‘mono~ or

dialkylaminocarbonyl mono- or dlalkylaminocarbonyloxy,

or 5-6 membered heteroaryl;
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(c) R* and R* are taken together with their
intervening atoﬁs to form a benzo, pyrido, pyrimideo or
partially unsaturated 6-membered carbocyclo ring
optionally substituted with -halo, -N(RY)2, -Ci.4 alkyl,

5 -C;-4 haloalkyl, -NO;, -0{Ci. alkyl), -C0;{Ci- alkyl), -CN,
-803{Ci.4 alkyl), -SO.NH;, .-OC(O)NH;, -NH,S80(C;.¢ alkyl),
-NHC (O} (C;.4 alkyl), -C(O)NH;, or -CO{(C,., alkyl), wherein
the (Ci-4 alkyl) is a straight, branched, or cyclie¢ alkyl
gfoup; and

0 - - (d) Ring D is substituted by oxo or R®, wherein
each R® is independently selected from -Ci, -F, -CN, -CF,,
-NHz, ~NH(C;.4 aliphatic), -N{(Cy-, aliphatic),, -0(Ci-4
aliphatic), C;-4 aliphatic, and -C0;{C;., aliphatic).

Representative compounds of formula V are set

15 forth in Table 4 below.

Table 4.

20
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In another embodiment, thlB 1nvention prov;des

a composztion comprising a compound of formula V and a

pharmaceutically acceptable carrier.

One aspect of this invention relates to a
method of inhibiting GSK-3 act1v1ty in a patient,
comprlsing administering to the patient a therapeutically
effective amount of a compos;tion comprlslng a compound
of.formula v.

‘ Another aspect relatea to a method of treating
a disease that is -alleviated by treatment with a GSK-3 .
inhibitor, said method comprising the step of
administering to a pétient in need of such a treatment a
therapeutically effective amount of a éomposition
comprising a compound of formula V.

Another aspect relates to a method of enhancing

‘ glycogen synthesie and/or lowering blood levels of

glucose in a patient in need thereof, comprising
administering to said patient a therapeutically effective

amount of a composition comprising a compound of formula

V. This method is especially useful for diabetic

patients.

' Another aépect relates to a méthod of
iﬁhibiting the production of hyperphosphorylated Tau
protein in a patient in need thereof, comprising
admiﬁisté;ing to said patient a therapeutically effective

amount of a composition comprising a compound of formula
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V. This method is especially useful in halting or
slowing the progression of Alzheimer's disease.

Another aspect relates to a method of
inhibiting the phosphorylation of B-catenin in a patient
in need thereof, comprising administering ﬁo said patient
a therapeutically effective amount of a composition
comprising a compound of formula V. This method is
especially useful for treating schizophrenia.

. One asgpect of this invention relates to a
method of inhibiting Aurora activity in a patient,
comprising administering to the patient a theraﬁeutically
effective amount of a composition comprising a compound

of formula V.

Anotﬁer aspect relates to a method of treating
a diseame that is alleviated by treatment with an Aurora
inhibiter, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula V. This method is
especially useful for treating cancer, such as colon,
ovarian, and breast cancer.

One aspect of this invention relates to a
method of inhibiting CDK-2 actiﬁity in a patient,
comprising administering to the patienf a therapeutically
effective amount of a compdsition comprising a compound
of formula V.

Another aspect relates to a method of treating
a disease that is alleviated by treatment with a CDK-2
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition

comprisiqg a compound of formula V. This method is

especially useful for treating cancer, Alzheimer's

disease, restenosis, angiogenesis, glomerulonephritis,
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cytomegalovirus, Hiv,.herpes, psoriasis, atherosclerosis,
alopecia, and autoimmune diseases such as rheumatoid
arthritis, | ‘

Another method relateﬁ to inhibiting GSK-3,
Aurora, or CDK-2 activity in a biological sample, which
method comprises contacting the biclogical sample with
the GSK-3 or Aurora inhibitor of formula V, or a
pharmaceutical composition thereof, in an amount
effective to inhibit GSK-3, Aurora or CDK-2.

Each of the aforementioned methods directed to
the inhibition of GSK-3, Aurora or CDK-2, or the
treatment of a disease alleviated thereby, is preferably
carried out with a preferred compound of formula V, as

described above.

Another embodiment of this invention relateg‘to,-

compounde of formula VI:

R?

R*
T N
N

HN

NS

0

or a pharmaceuﬁically acceptable derivative or prodrug
thereof, wherein: |

G is Riﬁg C or Ring D; .

Ring C is selected from a phenyl, pyridinyl, pyrimid;nyl,
pyridazinyl, pyrazinyl, or'1,2,4-triazinyl ring,
wherein said Ring C hasg one or two ortho substituents
independently selected from -R', any substitutable non-

© ortho carbon position on Ring C is independently
substituted by -R°, and two adjacent substituents on
Ring C are optionally taken togethef with their
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intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-¢ membered ring having 0-3
heterocatoms selected from oxygen, sulfur or nitrogen,

said fused ring being optionally substituted by halo,
oxo, or -R%; '

Ring D is a 5-7 membered monocyclic ring or 8-10 membered

+ bicyclic ring selected from aryl, hetercaryl,

. RY

heterocyclyl or carbocyclyl, said heterocaryl or
heterocyclyl ring haviné 1-4 ring heteroatpms selected
from nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by oxo or
-R®, and at any substitutable ring nitrogen by -R*,
provided that when Ring D is a six-membered aryl or
heterocaryl ring, -Rr® is ‘hydrogen at each ortho carbon
pogition of Ring D;

is selected from -halo, -CN, -NO2, T-V-R®, phenyl, 5-6
membered hetercaryl ring, 5-6 membered heterocyclyl
ring, or Ci.s aliphatic group, said phenyl, heteroaryl,
and heterocyclyl rings each opticnally substituted by
up to three groups independently selected from halo,
oxo, or -R®, said C;.¢ aliphatic group optionally
substituted with halo, cyano, nitro, or oxygen, or R*
and an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

is T-RY; ' .

T is a valence bond or a C;., alkylidene chain;

R*?

and R* are independently selected from -R,'-T—W-Rs, or
R? and R* are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or
partially unéaturated, ring having 0-3 ring hetercatoms
selected from nitrogen, okygen, or sulfur, wherein each
substitutable carbon on said fused ring formed by R?
and R’ is substituted by halo, oxo, -CN, -NO,, —37, or
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-V-R®, and any substitutable nitrogen on said ring
formed by R? and R* is substituted by R*;

R” is an optionally substituted group selected from Cy.¢
aliphatic, C;.;0 carbocyclyl, Cg.i0 axyl, a heterocaryl
ring having 5-10 ring atoms, or a heterocyclyl ring
having 5-10 ring atoms;'

each R is independently selected from hydrogen or an
optionally substituted group selected from Ci.¢
éliphatic, Cs-10 2xryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl fing having 5-10 ring
atoms; '

each R' is independently selected from -R’, -COR’,

-CO; (optionally substituted Ci.¢ aliphatic), -CON(R"),,
or -SO;R’, or two R* on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
heteroaryl ring;

each R° is independently selected from -R, halo, -OR,
-C(=0)R, ~-COzR, ~COCOQR, -NO;, -CN, -S{(0)R, -80;R, -SR,
-N(R*)2, -CON{R%);, -SON(R');, -OC{=O)R, -N(R)COR,
-N(R*) CO; (optionally substituted C;.¢ aliphatic),
-N(RYN(R');, -C=NN(R%);, -C=N-OR, -N(R*)CON(R),

. “N(R*) SO;N (R*)2, -N(R*)SO:R, or -OC(=0)N(R*)z, or R® and
an adjacent substituent taken together with their
intervening atoms form said rind fused to Ring C;

Vv is -0-, -8-, -80-, -80;-, -N(R®)S0;-, -S0.N(R®)-,
-N(R®)-, -CO-, '-C0z-, -N(R®)CO-, -N(R®)C(O}O-,
~N(R®) CON (RS} -, -N(R®)SO:N(R®)-, -N(R®)N(R®)-,
-C{O)N(R®) -, -OC{O)N(R®)-, -C(R®):0-, -C(R®).8-,
~C(R®)280-, -C(R®)280;-, -C(RS)1S0:N (RS-, -C(RS):N(R)-,
-C(R®).N(R®)C(0)-, -C(R®):N(R®)C(0)0O-, -C(R®)=NN(R®)-,
-C(R®)=N-0-, -C(R®).N(R®)N(R®)-, -C(R®),;N(R®)SO,N(R®)-, or

* Z€(R%) 20 (RS) CON (R®) - ; N

W is -C(R®),0-, -C(R%);S-, -C(R®).80-, -C(R®).S0.:-,

--C(R®)280:N(R®) -, -C(R®);N(R®)-, -CO-, -COs-,
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-C(R?)0C(0) -, -C(R®)OC(O)N(R®)-, -C(R®).N (R®)CO-,
-C(R®)N(R®)C(0)0-, -C(R®)=NN(R®)-, -C(R®)=N-0O-,
-C(R®) N (R®)N(R®) -, -C(R®),N(R?)SO.N (R) -,
~C(R®) N(R®) CON(R®) -, or -CON(R®)-;

each R® is independently selected from hydrogen, an
optionally substituted C,.4 aliphatic group, or two R®
groups.on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
.heterocyclyl or heteroaryl ring;

each R’ is independently selected from hydrogen or an
opfionally substituted C,.s aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
ﬁeteroaryl ring; and “

each R® is independeﬁtly selected from an optionally
substituted C,., aliphatic grbup, -OR®, -SR®, -COR®,
-S0;R®, -N{R®),, -N(R*)N(R®);, -CN, -NO,, -CON(R®)), or
-COzRS.

Preferred RY groups of formula VI include T-R*
wherein T is a valence bond or a methylene, and R* is an
optionally éubstituted group gelected from ¢4 aliphatic,
Cst carbocyclyl, c&loafyl, a hetercaryl ring having 5-10
ring atoms, or é heterocyclyl ring having 5-10 ring
atoms. A preferred R* group is an opticnally substituted
group selected from Ci.s carbocyclyl, phenvyl, or a 5-6
membered heteroaryl or heterocyclyl ring. Examples of
preferred RY include 2-pyridyl, 4—pyridy1, piperidinyl,
morphoiinyl, cyclopropyl, cyclohexyl, and optionally
substituted phenyi such as phenyl or halo-substituted

'phenyl.

The R? and R* groups of formula VI may be taken
together to form a fused ring, thus providing a bicyclie

ring system containing a pyrazole ring. Preferred fused

rings include benzo, pyridd, pyrimido, and a partially

-125-




2006201262 21 Mar 2006

10

15

20

25

unsaturated é6-membered carbocyclo ring. These are .
exemplified in the following formula VI compounds having

a pyrazole-containing bicyclic ring system:

Preferred substituents on the R?*/R* fused ring

include one or more of the following: -halo, -N(R%)., -Cig

alkyl, -C;., haloalkyl, -NOz, -0(C.. alkyl), -COz(Ci-,
alkyl), -CN, -802(Ci. alkyl), -SO.NH,, -~OC(O)NHa,
-NH,50; (C1.4 alkyl), -NHC{O) (Ci-, alkyl), -C(O)NH:, and
~CO(Ci-4 alkyl}, wherein the (C;.( alkyl) is a straight,
Branched, or cyclic alkyl group. Preferably, the (Ci,
alkyl) group is methyl.

When the pyrazole ring system is monocyclic,

‘preferred R® groups of formula VI include hydrogen, Ci.¢

aliphatic, alkoxycarbonyl, (un)substituted phenyl,

'hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono- or

dialkylaminocarbonyl, - aminoalkyl » alkylaminoalkyl,
dialkylaminoalkyl, phenylaminocarbonyl, and (N-
heterocyclyl)carbonyl. Examples of such preferred R"'_'
substituents include methyl, cy;clopropyl, ethyl, -
igopropyl, propyl, t—butyl,,cyciopéﬁtyl, phenyl, CO.H,
COzCH;, CHOH, CH;0CH,, CH;CHCH,OH, CH,CH,CH,0CH;,
CH,CH,CH,OCH,Ph, CH,CH,CH;NH,, CH,CH,CH,NHCOOC (CHj)j,
CONHCH (CH,) 2, CONHCH,CH=CH,, CONHCH,CH;OCH;, CONHCEHPh,
CONH (cyc¢lohexyl), CON(Et)s, CON(CH;)CH;Ph, CONH (n-CsH.),
CON(Et ) CH,CH,CH;, CONHCH,CH (CH;)z, CON(n-CsH,)z, CO(3-
methoxymethylpyrrolidin~1-yl), CONH(3-tolyl), CONH(4-
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tolyl), CONHCH,, CO(morpholin-1-yl), CO{4-methylpiperazin-
1-vy1), CONHCH,CH,0H, CONH,, and CO(piperidin-1-yl). &
preferred R*' group is hydrogen.

When G is Ring C, preferred formula VI Ring C
groups are phenyl and pyridinyl. When two adjacent
substituents on Ring C are taken together to form a fused
ring, Ring C is contained in a bicyclic ring system.
Preferred fuged rings include a benzq or pyrido ring.
Such rings preferably are fused at ortho ané meta
poasitions of Ring C; Examples of preferred bicyclic Ring
C systems include naphthyl and igoguinolinyl. Preferred

'R! groups include -halo, an optionally substituted Ci.¢

aliphatic group, phenyl, -COR®, -OR®, -CN, -SO,R®, -SO,NH.,
-N(R®);, -CO;R®, -CONH;, -NHCOR®, -OC{O)NH,, or -NHSO.R®,
When R’ is an optionally substituted C;.¢ aliphatic group,
the most preferred optional substituents are halogen. .
Examples of preferred R’ groups include ~CF;, -Cl, -F,
-CN, -COCH,;, -OCH;, -OH, -CH,CH;, -OCH,CH;, -CH;, -CF2CH;,
cyclohexyl, t-butyl, isopropyl, cyclopropyl, -C=CH,
~C=C-CH,, -80,CH;, -SO;NH2, -N(CHj3);, -CO,CH;, -CONH,,
-NHCOCH;, -OC(O)NH,, -NHSO;CH;, and -OCFs.

On Ring C preferred R® substituents, when
present, include -halo, -CN, -NOa, -N(R%),, optionéllf
substituted C;.s -aliphatic group, -OR, -C(O}R, —-CO.R,
-CONH(R'), -N(R*)COR, -SON(R‘);, and -N(R')SO;R. More .
preferred R®> substituents include -Cl, -F, -CN, -CFs,
-NH;, -NH(C;.4 aliphatic), -N(Ci.¢ aliphatic);, -0{Ci-¢
aliphatic), Ci.4 aliphatiec, and -CO;({Ci-¢ aliphatic) .-

‘Examples of such preferred R® substituents include -C1,
. -F, -(N, -CF;, -NH;, -NHMe, -NMe,, -OEt, methyl, ethyl,

cyclopropyl, isopropyl, t-butyl, and —éo;Et.
' " . When G is Ring D, preferred formula VI Ring D

~ menocyclic rings_include substituted and ﬁnsubstituted

rhenyl, pyridinyl, pipefidinyl, piperazinyl,
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. selected from a naphthyl, quinolinyl- or isoquinelinyl

pyrrolidinyl, thienyl, azepanyl} and morpholinyl rings.
When two adjacent substituents on Ring D are taken

- together to form a fused ring, the Ring D gystem is

bicyclic.. Preferred formula VI Ring D bicyclic rings

include 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-

dihydro-1H-indelyl, isoquinolinyl, quinolinyl, and
naphthyl. - Examples of more preferred bicycliec Ring D
systems include naphthyl and isoquinolinyl.

Preferred substituents on formula VI Ring D
include one or more of the following: halo, oxo, CN, -NO,,
-N(R'}2, -CO;R, -CONH(R'), -N(R*)COR, -SO,N(R*)z, -N(R')SO.R,
-SR, -OR, -C(O)R, or substituted or unsubstituted group
selected from 5-6 membered heterocyclyl, Ce.qo afyl, or Ci-¢
aliphatic. More preferred Ring D substituents include
-halo, -CN, -oxo, -8R, -OR, -N{R%);, -C{O)R, or a

-substituted or unsubstituted group selected from.5-6

membered heterocyclyl, Cs.10 aryl, or Ci.¢ aliphatic.
Examples of Ring D substituents include -OH, phenyl,
methyl, CH,OH, CH,CH;OH, pyrrolidinyl, OPh, CF,, C=CH, c1,
Br, F, I, NHz, C(O)CH;, i-propyl, tert-butyl, SEt, OMe,
N(Me)z, methylene dioxy, and ethylene dioxy. -

Preferred formula VI compounds have one or
mcre, and more preferably all, 6flthe features selected
from the group consisting of:

(a) Ring C is selected from a phenyl or
pyridinyl ring, optionally substituted by -Rf, wherein

when Ring € and two adjacent substituents thereon form a

bicyclic ring system, the bicyclic ring system is

1

ring, and R' is -halo, an optionally sﬁbeti;uted C1-g
aliphatic group, phenyl, -COR®, -OR®, -CN, -SO.R®, -SO.NH;,

. -N{(R®)2, -CO;R®, -CONH,, -NHCOR®, -OC(O)NH;, or -NHSO;RS; or

Ring D is -an opticnally substituted ring selected from a
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phenyl, pyridinyl, piperidinyl, piperazinyil,
pyrrolidinyl, thienyl, azepanyi, merpholinyl, 1,2,3,4-
tetrahydroisoquinolinyl,_1,2,3,4-tetrahydrbquinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, quinelinyl, or naphthyl ring;

(b) RY is T-R", wherein T is a valence bond or
a methylene; and

(€) R*" is hydrogen and R® is hydrogen or a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a C,.¢ aliphatic grouﬁ, or R? and R* are
taken together with theilr intervening atoms to form a
substituted or unsubstituted benzo, pyrido, pyrimideo or
partiélly unsaturated é-membered carbocyclo ring. '

More preferred compounds of formula VI have one
or more, and more preferably all, of the features
selected from the group consisting of:

(a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring € and two
adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is a néphth?l ring, and
R' is -halo, a C;¢ haloaliphatic groﬁp, a Ci.¢ aliphatic
group, phenyl, or -CN; or Ring D ig an opticnally
substituted ring selected from phenyl, pyridinyi{
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4- A

‘tetrahydroquinelinyl, 2,3-dihydro-1H-isoindolyl, 2,3-

dihydro-1H-indolyl, isoquinolinyl, guinolinyl, or
naphthyl; '

(b) RY is T-R*, wherein T ig a valence bond or
a methylene and R*' is an optionally substituted group
selected from Ci.¢ aliphatic, Ci-¢ carbocyclyl, Ce.ig aryl, a

heterocaryl ring having 5-10 ring atoms, or a heterocyclyl

ring having 5-10 ring atoms;
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(c) R’ is hydrogen and R® is hydrogen or a
substltuted or unsubstituted group selected from aryl, or
a C;¢ aliphatic group, or R? and R* are taken together

with their intervening atoms to form a substituted or

* unsubstituted benzo, pyride, pyrimido or partially

unsaturated G-membered carbocyclo ring; and

(d) Ring D is substituted by oxo or R®, wherein

" each R® is independently selected from -halo, -CN, -NO,,

-N(R')2, optionally substituted C;g aliﬁhatic group, -OR,
-C(O)R, ~-CO;R, -CONH(R'}, -N(R*)COR, -SO,N(R%'),, or
-N (R*) SO;R. ' '

Even more_preferréd compounds of formula VI
have cne or more, and more preferably all, of the
features selected from the group consisting of:

(a) RY is T-R*, wherein T is a valence bond or
a methylene and R*' is an optionally substituted group
selected from C;.4 aliphatic, Cig carbocyclyl, phenyl, or
a 5-6 membered hetercaryl or heterocyclyl ring;

' {b) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R3, wherein when Ring C and two
adjacent substituénts thereon form a bicyeclie ring -
system, the bicyclic¢ ring system im a naphthyl ring, and
R' is -halo, a C;., aliphatic group optionally substituted
with halogen, or -CN; or Ring D is an optionally
substituted ring selected from phépyi, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydrolsoquinelinyl, 1,2,3,4- 7
tetrahydroquinolinyl, isoquinolinyl, quinolinyl, or
naphthyl ;. .
' (¢} R?* and R* are taken together with their
intervening atoms to form a benzo, pyrido, pyrlmldo or

partially unsaturated 6-membered carbocyclo ring

opticnally substituted with -halo, -N(R‘)s, -Cy-4 alkyl,

-Ci.4 haloalkyl, -NO;, -0(Ci. alkyl), -CO;(Ci. alkyl), -CN,
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-802(Cy-¢ alkyl), -SO;NH;, -OC(O)NHj, -NH;80;(Cy.( alkyl),
-NHC(0) (C1-4 alkyl), -C(O)NH;, or -CO(Ci- alkyl), wherein
the (C,-4 alkyl) is a straight, branched, or cyclic alkyl
group; and

5 ' {d) Ring D is substituted by oxo or R°, wherein
each R® is independently selected from -Cl, -F, -CN, -CFs,
~NH;, -NH({C:., aliphatic), -N(C;. aliphatie),, -0{Ci.
aliphatic), C;., aliphatic, and -CO,(C;-, aliphatic).

Another embodiment of this invention relates to
10 -compounds of formula VIa: |

vIa

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:
G is Ring C or Ring D; .

15 Ring C is selected from a phenyl, pyridinyl, pyrimidihyl,'
pyridazinyl, pyrazinyl, or 1,2,4~triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently selected from -R', any substitutable non-
ortho carbon position on Ring C is independently .

20 substituted by -R®, and two adjacent substituents on
Ring C are optionally taken together with their
intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3

heteroatoms selected from oxygen, sulfur or nitrogen,

25 said fused ring being optionally substituted by halo,

oxo, or -RY;
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Ring D is a 5-7 membered monocyclic ring or 8-10 membered -

bic?clic ring selected from aryl, heteroaryl,
heterocyeclyl or carbocyclyl, éaid heteroaryl or
heterocyclyl ring haviﬁg 1-4 ring hetercatoms selected
from nitrogen, oxygen or sulfur, wherein Ring D is
-substituted at any substitutable ring carbon by oxo or
-R®°, and at any substitutable ring nitrogen by -R*,
provided that when Ring D is a six-membered aryl or
heteroaryl ring, -R® is hydrogen at each ortho carbon
position of Ring D; ) .

R' is selected from -halo, -CN, -NO,, T-V-R®, phenyl, 5-6
membered heteroaryl ring, 5-6 membered heterocyclyl
ring, or C,¢ aliphatic group, said phen&l, hetercaryl,
énd heterocyclyl rings each optionally substituted by
up to three groups independently selected from halo,
oxo, or -R®, said C; aliphatic group optionally
substituted with hale, cyaneo, nitro, or oxygen, or R}
and an adjacent subsﬁituent taken together with their
intervening atoms form said ring fused to Ring C;

. T is a valence bond or a C;., alkylidene, chain;

R? and R*' are taken together with their intervening atoms
to form a fused, 5-8 membered, unsaturated or partially
unsafurated, ring having 0-3 ring heterocatoms selected
from nitrogen, oxygen, or sulfur, wherein each
substitutable carbon on said fused ring formed Sy R?
and R* is substituted by halo, oxo, -CN, -NO,, -R’, or
-V-R®, and any substitutable nitrogen on said ring
formed by R? and R* is substituted by R*;

each R is independently selected from hydrogen or an

' optionally siubstituted group. selected from Ci.¢

-aliphatic, Ce.10 aryl, a heteroaryl ring having 5-10
ring a;oms;'or a heterocyeclyl ring having 5-10 ring

atoms; .
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each R' is independently selected from -R’, -COR’,
-CO; {optionally substituted Ci.¢ aliphatic), -CON(R7),,
or -SOzR’, or two R' on the same nitrogen are taken |
together to form a 5-8 membered heterocyclyl or
hetercaryl ring;
each R® is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, -NO,, -CN, -S{O)R, -80;R, -8R
-N(R%);, -CON(R*)2, -SON(R');, -OC(=O)R, ~N(R%)COR,
-N(R*) CO; (optionally substituted C,.¢ aliphatic),
-N(R*)N(R*)2, -C=NN(R');, -C=N-OR, -N(R®)CON(R%),,
-N{R®) SO;N(R');, -N(R‘}SO;R, or -OC(=O0)N(R');, or R® and
 an adjacent substituent taken together with their |

L

intexrvening atoms form said ring fused to Ring C;

vV is -0-, -8-, -80-, -80;-, -N{(R®)SO,-, -SO;N(R®)-,
-N(R) -, -CO-, -CO-, -N(R®)CO-, -N(R®)C(0)O-,
~N(R®)CON (R®) -, -N(R®)SON(R®)-, -N(R®)N(RS)-,
—é(o)N(R‘)—,,—oc(o)N(R‘)-, ~C(R®),0-, ~C(R®)2S-,
~C(R®)280-, -C{R®);80;~, -C(R®)380,N(R®)-, -C(RS),N(R)-,
~C{R®) N{R®)C(O) -, -C(R).N(RS)C(0)O-, -C(RS)=NN (RS-,
~C{R®)=N-0-, -C(R).N(R®)N(R®)-, -C(R®),N(R)SON(R®)-, or
-C{R®) 2N {R®) CON (R®) - ;

W is -C(R®)20-, -C(R®),S-, -C(R®).80-, -C(R®),50,-,
-C(R®),80:N(RF) -, -C{R®);N(R®)-, -CO-, -CO,-,
-C(R®)OC(0} -, -C(R®)OC(O)N(R®)~-, -C(R®),N(R®)CO-,
-C(R®)N(R®)C(0)0-, -C(R®)=NN(R®)-, ‘-C(R®)=N-O-,
-C(R®)2N(R)N(R®) -, -C(R®),N(R®)SO,N (RS)-,
-C(R®) N (R®) CON (R®) -, or -CON(R®)-;

each R® is independently selected from hydrogen, an
cptionally substituted C.., alipﬁatic group, or two RS
groups on the same nitrégen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heterocaryl ring; |

each R’ ié independently selected from hydrogen or an
optionally substituted Cy.¢ aliphatic group, or two R’
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on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocycl&l'or
hetercaryl ring; and
each R® ig independently selected from an optionally
substituted C;-, aliphatic group, -OR®, -SR®, -CORS,
-80;R®, -N(R%)z, -N(R)N(RS),, -CN, -NO,, -CON(R®);, or
-CO,RS.
Preferred rings formed by the R? and R*' groups
of formula Vvia include benzo, pyride, pyrimido, and a
partially unsaturated G-memberéd carbocyclo ring. These
are exemplified in the following formula VIa compounds
having a pyrazole-containing bicyclic ring system:

Fabiani

Preferred substituents on the R*/R* fused ring
include one or more of the following: -halo, -N{R')a, -Ci..
alkyl, -Ci. haloalkyl, -NO;, -O(Ci alkyl), -COz(Cis
alkyl), -CN, -80(Ci alkyl), -SO,NH;, -OC(O)NHa,
~NH;50, (Cyoq alkyl), -NHC(Q) (Ci alkyl), -C(O)NHa, and
-CO(C;.¢ alkyl), wherein the (C;, alkyl) is a straight,
branched, or cyclic alkyl group. Preferably,:the (CL.

alkyl} group is methyl.

When G is Ring ¢, preferred formula VIa Ring C

groups are phenyl and pyridinyl. When two adjacent

substituents on Ring C are taken together to form a fused

ring; Ring C is contained in a bicyelic ring system.

. Preferred fused rings include a benzo or py:ido'ring.

Such rings preferably are fused at orthoc and meta

-138-




)

2006201262 21 Mar 2006

10

1s

20

25

30

positions of Ring C.. Examples of preferred bicyclic Ring
C systemslinclude naphthyl and isogquinolinyl.. Preferred
R groups include -halo, an'optionally substituted C,.
aliphatic group, phenyl, -COR®, -OR®, -CN, -SO;R®, -SO,NH,,
-N(R®);, -CO,R®, ~CONH;, -NHCOR", -OC{O)NH;, or -NHSO.R®.
When R? is an. optionally substituted C,.¢ aliphatic group,
the most preferred optional substituents are halogen.
Examples of preferred R® groups include -CF,, -Cl, -F,
-CN¥, -COCH;, -OCH;, -OH, -CH;CH;, -OCH,CH,, -CH,, -CF;CH;,
cyélohexyl, t-butyl, isopreopyl, cyclopropyl, FCECH,
-C=C-CH3, -50,CH;, -SO;NH;, -N(CH3)a, ~CO;CH;, -CONHa,
-NHCOCH;, -OC(O}NH;, -NHSOQ,CHa, and_ -0OCF;.

On Ring C preferred R® substituents, when
present, include -halo, -CN, -NO;, -N(R%)., optiomally
substituted C;.¢ aliphatic group, -OR, -C{O)}R, -COR,
~CONH(R'), -N(R')COR, -SO,N(R%),, and -N(R')SO,R. More
preferréd R® substituents include -Cl, -F, -CN, -CF,,
-NH,, -NH(Ci aliphatic), -N(Ci., aliphatic)s, -0{Ci,
aliphatic), C;.¢ aliphatic, and -C0;(C;.¢ aliphatic).
Examples of such preferred R® substituents include -C1,
-F, -CN, -CFs, -NH,, -NHMe, -NMe;, -OEt, methyl, ethyl,
cyclopropyl, isopropyl, t-butyl, and -CO;Et.

When G is Ring D, preferred formula VIa Ring D
monocyélic rings include substituted and unsubstituted
phenyl, pyridinyl, piperidinyl, pipefazinyl,
pyrrolidinyl, thienyl, azepanyl; and morpholinyl rings.
When two adjacent substituents on Ring D .are taken

together to form a fused ring, the Ring D system is

bicyclic. Preferred formula VIa Ring D bicyclic rings

include 1,2, 3,4-tetrahydroisogquinolinyl, 1,2}3,4-
tetrahydroquinolinyl,_2L3—dihydro-1H>iéoindoly1, 2,3-
dihydro-1H-indolyl, isoquinolinyl, quinolinyl, and

. naphthyl.  Examples of more preferred bicyclic Ring D

systems include naphthyl and isoquinolinyl.
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Preferred substituents on the formula Via Ring
D include one or more of the following: halo, oxo, CN,
-NO;, -N(R'),, -CO;R, -CONH(R'), -N(R')COR, -SON(R'),,
-N(R*)SO;R, -SR, -OR, -C(O)R, or substituted or .
unsubstituted group selected from 5-6 membered
heterocyclyl, Ce.10 aryl, or C,.¢ aliphatic. More preferred
Ring D substituents include -halo, -CN, -oxo, -SR, -OR,
-N(R*);, -C(O)R, or a substituted or unsubstituted group
éelected from 5-6 membered heterocyclyl, Ce.10 aryl, or Cig
aliphatic. Examples of -Ring D substituents include -OH,
phenyl, methyl, CH,OH, CH,CH;OH, pyrrolidinyl, OPh, CF,,
C=CH, C1, Br, F, I, NH;, C{O)CH;, i-propyl, tert-butyl,
SEt, OMe, N(Me),, methylene dioxy, and ethylene dioxy.

Preferred formula VIa compounds have one or
rore, and more preferably all, of the featureé selected
from the group consisting of:

' (a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R?, wherein when Ring € and two
adjacent substituents thereon form a bicyclic ring
system, the bicyciic ring system ig selected from a
naphthyl, quinolinyl or isogquinolinyl ring, and R!® is
-haleo, an optionally substituted ;. aliphatic group,
phenyl, -COR®, -OR®, -CN, -SO,R®, -SO;NHs, -N(R®)z, -COsR®,
-CONH;, -NHCOR®, -OC(O)NH;, or -NHSO,R®; or Ring D is an
optionally substituted ring selected from a phényl,
pyridinyl, piperidinyl, piperazinyl, pyrreolidinyl,
thienyl, azepanyl, morpholinyl, 1,2,3;4-
tetrahydroisoquinolinyl, 1,2,3,4-tétrahydroquinolinyl,

2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,

isoquinolinyl, quinolinyl, or naphthyl ring;.and
(b) R* and R* are taken together with their

ihtérvening atoms to form a substituted or unsubstituted

benzo, pyrido, pyrimido or partially unséturated 6~

membered carbocyclo ring.
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Mcre preferred compounds of formula VIa have

- one or more, and more preferably all, of the features

selected from the group consisting of: _ ,

(a) Ring C is a phenyl or pfridinyl ring,
optionally substituted by -R®, wherein when Ring C and two
adjacent substituents.thereon form a bicyclic ring
system, the bicyclic ring system is a naphthyl ring, and
R* is -halo; a Ci.¢ haloaliphatic group, a Cj.¢ aliphatic
group, phenyl, or -CN; or Ring D is an optionally
subgtituted ring selected from phenyl, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro—lH—isoindolyl, 2,3-
dihydro-lﬁ—indolyl, isoquinclinyl, quinolinyl, or
naphthyl; - .

(b) R’hand R®* are téken.together with their
intervening atoms to form a benzo, pyrido, pyrimido or
partially unsaturated 6-membered carbocyclo ring
optionally substituted with -halo, -N(RH;, -Ci-4 alkyl,
-Ci-4 haloalkyl, .-NO;, -0O(Ciq alkyl), -CO;{Ci.¢ alkyl), -CN,
-502(Cy-4 alkyl), -SO;NH,, -OC{O)NH;, -NH,80;(Ci.¢ alkyl),

"~NHC(O) (Cy=¢ alkyl), -C(O)NH;, and -CO(C,., alkyl), wherein

the (C;.( alkyl) is a straight, branched, or cyclic¢ alkyl
group; and .

(c) Ring D is substituted by oxo or R®, wherein
each R® ie independently selected from -halo, -CN, -NO,
-N(R');, optionally substituted Ci.¢ aliphatic group, -OR,
-C{O)R, -CO;R, -CONH(R'), -N{R®}COR, -SO.N(R'),, or
-N(R*) SO:R. I .

Even more preferred compounds of formula VIa
have one or more, and moré preférably all, of the
feaﬁﬁres selected from the group consisting of:

-(a) Ring C is a phenyl or pyridinyl ring,

. cptionally substituted by -R®, wherein when Ring C and two -

-141-




2006201262 21 Mar 2006

10

15

20

25

30

adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is a naphthyl ring, and
R* is -hilo, a Cy., aliphatic group optionally substituted
with halogen, or -CN; or Ring D is an optibnally
substituted ring selected from phenyl, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-

. tetrahydrogquinelinyl, isoquinolinyl, ‘quinolinyl, or

naphthyl; -

(b) R* and R* are taken together with their
intervening atoms to form a benzo, pyrido, or partially
unsaturated 6-membered carbocyclo ring optionally
substituted with -halo, -N{(R');, -Ci-( alkyl, -Ci
haloalkyl, -NO,, -0(Cy., alkyl), -CO.(Ci- alkyl), -CN,
-802(Ci-4 alkyl), -SO,NH;, -OC(O)NH;, -NH;SO;{Ci-( alkyl},
~NHC (O} (Ci.4 alkyl), -C(O)NH;, or -CO(Ci-( alkyl), wherein
the (C;-4 alkyl)- is a straight, branched, or cyclic alkyl
group; and .

() Ring D is substituted by oxo or R%, wherein
each R® is independently selected from -Cl, -F, -CN, -CFi,
-NH;, -NH({Ci.4 aliphatic)., -N{Ci.« aliphatic);, -0(Ci.¢
aliphatiec), C;., aliphatic, and -CQ;(C;., aliphatic).

' Representative compounds of formula VI and IVa

are set forth in Table 5 below.

~Table 5.
CHg, IY
- i
HN "PI HN ' HN
O TR o0
N A FaC N.z FoC N

VI-1 , . VI-2 : VI-3
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In énother embodiﬁent, this invention'provides
a composition comprising a compound of formula VI or VIa
and a pharmaceutica;ly acceptable carrier.

One aspecf of this invention relates to a
method of inhibiting GSK-3 activity in a patient,
comprising administering to the patient a therapeutically
effective amount of a composition comprising a compound
of formula VI or VIa.

Another aspect relates to a method of treating
a disease that is alleﬁiated by treatment with a GSK-3

-inhibitor, said method comprising the step of

administering to a patient in need of such a treatment a

therapeutically effective amount of a composition

‘comprising.a compound of formula VI or Via.

Another aspect relates to a method of enhancing
glycogen synthesis and/or lowering blood levels of

glucose in a patient in need thereof, comprising

‘administering to said patient a therapeutically effective
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amount of a composition comprising a compound of formula
VI or VIa. This method is especially useful for diabetic
patients. '

Another aspect relates to a m?thod of

inhibiting the production of hyﬁerphosphorylated Tau

.protein in a patient in need thereof, comprising

administering to said patient a therapeutically effective
amount of a composition comprising a compound of formula

VI or VIa. This method is especially useful in halting

‘or slowing the progression of Alzheimer’s disease.

Another aspect relates to a method of
inhibiting the phosphorylation of P-catenin in a patient
in need thereof, comprising administering to said patient
a2 therapeutically effective amount of a composition
comprising a compound of formula VI or VIa. This method
is especially useful for treating schizophrenia.

One aspect of this invention relates to a

method of inhibiting Aurora activity in a patient,

‘comprising administering to the patient a therapeutically

effective amount of a composition comprising a compound
of formula VI or Via.

Another aspect relates to a method of treating
a disease that is alleviated by treatment with an Aurora

inhibitor, sdid method comprising the step of

administering to a patient in need of such a treatment a

therapeutically effective amount of a composition
comprising a compound of formula VI or VIa. This method

is especially useful for treating cancer, such as colon,

ovarian, and breast cancer.

One aspect of this invention relates to a
method of inhibiting CDK-2 activity in a patient,
comﬁrising administering to the patient a therapeutically
effective amount of a composition compriéing'a compound
of formula VI or-VIa._
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Another aspect relates to a method of treating
a disease that is alleviated by treatment with a CDK-2
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula VI or VIa. This method
is especially usefﬁl tor treating cancer, Alzheimer’s
digease, restenosis, anéiogenesis, glomerulonephritis,
cytomegalovirus, HIV, herpes, psoriasis, atheroaclerosis,
alopecia, and autoimmune diseases such as rheumatoid
arthritis.

Another method relates to inhibiting GSK-3, -
Aurora, or CDK-2 adtivity in a biological sample, which
method comprises con;acting the biological sample with
the GSK-3 or Aurora inhibitor of formula VI or VIa, or a
pharmaceutical composition thereof, in an amount
effective to inhibit GSK-3, Aurora or CDK-2.

Each of the aforementioned methods directed to
the inhibition of GS$K-3, Aurora or CDK-2, or the
treatment of 2 disease alleviated thereby, is preferably
carried out with a preferred compound of formula VI or
VIa, as described above.

Another embodiment of this invention relates to

compounds of formula VIX:
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or a pharmaceutically acceptable derivative or prodrug
therebf, wherein:

G is Ring C or Ring D;

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl,
pyridazinyi, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently selected from -R!, any substitutable non-
ortho carbon pogition on Ring C is independently
substituted by -R°, and two adjacent substituents on
Ring C are optionally taken together with their
intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3 _
hetercatoms selected from oxygen,_sulfur or nitrogen,

. saild fused ring being optionally substituted by halo,
ox0, or -RY;

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyclic ring selected from aryl, hetercaryl,
heterocyclyl or carbocyclyl, said hetercaryl or
heterocyclyl ring having 1-4 ring hetercatoms selected
from nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by oxo or
-R®, and at any substitutable ring nitrogen by -R*,
provided that when Ring D is a six-membered aryl or

heteroaryl ring, -R®

is hydrogen at each ortho carbon
position of Ring D; ’

R* is selected from -halo, -CN, -NO,, T-V-RS, phenyl, 5-6
membered heterocaryl ring, 5-6 membered heterocyclyl
ring, or Cy.¢ aliphatic group, said phenyl, heteroaryl,
and heterocyclyl rings each optiocnally substituted by

.up to three groups independently selected from halo,
oxo, or ~R% said Ci. éliphatic group optionally

. substituted with halo, cyano, nitro, or oxygen, or R?
and an'édjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;
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T is a valence bond, hydrogen, or a C;.4 alkylidene chain;
R and R* are independently selected from -R, -T-W-Rf, or
R? and R*' are taken together with their intervening
atoms Eo form a fused, 5-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring heterocatoms
selected from nitrogen, oxygen, or sulfur, wherein each

substitutable carbon on said fused ring formed by R?
and R* is substituted by halo, oxo, -CN, -NO;, -R’, or
-v-R®, and any substitutable nitrogen on said ring
.formed by R* and R*' is pubstituted by R*;

R* is selected from an optionally substituted group
selectgd from C;.y9 carbocyclyl, Ce.ip aryl, a heterocaryl
ring having 5-10 ring étoms, or a heterocyclyl ring
having 5-10 ring atoms;

each R is independently selected from hydrogen or an
opticnally substituted group selected from Ci.¢
aliphatic, Cg¢.30 aryl, a heterocaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms; . ‘ )

each R' is independently selected from -R’, -COR’,

-COz; (optionally substituted ;¢ aliphatic), -CON(R").,
or -SO;R’, or two R* on the same nitrogen are taken-
together to form a 5-8 membered heterocyclyl or
hetercaryl ring;

each R® is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SO,R, -SR,
“N(R*)z, -CON(R'):, -SON(R'),, -OC(=0}R, -N(R*)COR,
-N(R*) CO; (optionally substituted C;_¢ aliphatic),
-N(R*)N(R®)s, -C=NN(R');, <C=N-OR, -N(R*)CON(R%)s,
-N(R')SO;N(R*)2, -N(R')SO;R, or -0C(=0)N(R*);, or R® and
an adjacent substituent taken together wiﬁh their

intervening atoms form said ring fused to Ring C;
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Vv ig -0-, -8-, -80-, -8S0,-, -N{(R®)}S0,-, -SO,N(R®)-,

-N(R®) -, -CO-, -CO,-, -N(R®)CO-, -N{(R®)c(0)O-,
-N(R®)CON (R®) -, -N(R®)SO:M(R®)-, -N(R®)N(R®)-,
-C(O)N(R®) -, -OC(O)N(R®)-, -C(R%)},0-, -C(R®),S-,
-C{R®)280-, -C(R®);80;-, -C{R®)sS0,N(R®)~, -C(R®),N(R®)-,
-C{R®).N(R®)C(O) -, -C(R®).N(R%}C(0)O-, -C(R®)=NN(RS)-,
-C(R®) =N-0-, -C(R®),N(R®)N(R®)-, -C(R®},N(R®)SO;N(R®)-, or
~C(R®) ;N(R®} CON (R®) - ;

W is -C(R®),0-, -C(R®)a8-, -C(R®);80-, -C(R);80,-,

-C(R®) 280N (R®) -, -C(R®)},N(R®)-, -CO-, -CO,-,
-C(R®)oC(0)-, -C{(RS)OC{O)N(R®)-, ~-C(R®),N(R®)CO-,
-C(R®),N(R®)C(O)0O-, -C(R®)=NN(R®)-, -C(R®)=N-O-,
~C(R®)N(R®)N(R®) -, -C(R);N(R®)SO.N(R®)-,
-C{R®) ;N (R®) CON (R) -, or -CON(R®)-;

each R® ig independently selected from hydrogen, an

optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered

heterocyclyl or heteroaryl ring;

each R’ is independently selected from hydrogen or an

optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the

nitrogen to form a 5-8 membered heterocyclyl or

'heteroaryl ring;

each R® is independently selected from an opticnally

gubstituted C,., aliphatic group, -OR®, -SR®, -CORS,
~-80.R®, -N(R®)2, -N(R®)N(R®},, -CN, -NO,, -CON(R%);, or
~CO.R®; and o ' _

is selected from -R, halo, -OR, -C(=0)R, -CO;R, -COCOR,
-NO;, -CN, -S(O)R, -SO:R, -SR, -N(R%'),, -CON(RY).,

-80;N (R%)2, -OC({=0)R, -N(R*)COR, -N{R')CO;(cptionally

- substituted Ci.¢ aliphatic), ~N(R')N(R'},, -C=NN(RY),, .

-C=N-OR, -N(R')CON(R*),, -N(R')SO.N(R*},, -N(R')SO;R, or
~0C{=0)N(RY) . '

-152-




2006201262 21 Mar 2006

\

I

10

15

20

25

Preferred RY groups of formula VII include T-R®"

wherein T is a valence bond or a méthylene. Preferred R*"

_groups include an opticnally substituted group selected

from Ci.¢ carbocyeclyl, phenyl, or a 5-6 membered
hetercaryl or heteroéyclyl ring. Examples of preferred RY
include 2-pyridyl, 4-pyridyl, piperidinyl,:cyclopropyl,
and an optionally substituted phenyl such as phenyl or
halo-substituted phenyl.

The R* and R*' groups of formula VII may be
taken together to form a fused ring, thus providing a
bicyelic ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyride, pyrimido,
and a partially unséturated é6-membered carbocyclo ring.
Tﬁese are exemplified in the following formula VII
compounds having a pyrazole-containing-bic&clic ring
system:

S H
HN” N ' '
A Ny O
N™™N S = >
y l / 'NH | lNH * H S, 'NH
R g N =N N
H ' ' ' . r and .

Preferred substituente on the R*/R*®' fused ring

-include one or.more of the following: -halo, -N(R')a, -Ci-¢

alkyl, -C;.; haloalkyl, -NO;, -0(Ci.q alkyl), -CO2(Ci..
alkyl), -CN, -80;{Ci., alkyl), -SO;NH,, -OC(O)NH,,
~NH280; (C1-4 alkyl), -NHC(O) (C1-¢ alkyl), -C(O)NH}, and
-C0(C;., alkyl), wherein the (C;.( alkyl) is a straight,
branched, or cyclic alkyl group. Preférably, the (Ci.4
'aikyi) groﬁp is methyl.

When the pyrazole ring system of formula VII is

monocyclic, preferred R? groups include hydrogen, Ci.q
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aliphatic, alkoxycarbonyl, .{un)substituted phenyl,
hydroxyalkyl, alkoxyalkyl, aminocarbonyl, moneo- or
dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl,

-@ialkylaminoalkyl, phenylaminocarbonyl, and (N-

heterocyclyl)carbonyl. Examples of such preferred R?
substituents include methyl, cyclopropyl, ethyl,
isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO.H,
CO,CHs, CHOH, CHR0CH;, CH;CH,CH,OH, CH,CH.CH,OCH,,
CH2CH;CH;0CH>Ph, CH2CHoCHZNHz, CHoCH,CHNHCOOC (CHs) s,
CONHCH (CH;3) ;, CONHCH,CH=CH;, CONHCH,CH,OCHs;, CONHCH.Ph,
CONH{cyclchexyl), CON{Et)., CON{CH:)CH,Ph, CONH(n-C;H,},
CON (Et) CH,CH.CH;, CONHCH,CH(CH;)., CON(n-CiH,),, CO(3-
methoxymethylpyrrolidin-1-yl), CONH(3-tolyl), CONH(4-
tolyl), CONHCH;, CO(morpholin-i-yl}, CC{4-methylpiperazin-
1-yl), CONHCH.CH,OH, CONH;, and CO(piperidin-i-yl). A
preferred R* group is hydrogen.

When G is Ring C, pfeferred formula VII Riﬁg o]
groups are phenyl and pyridinyl. when Ewo adjacent
substituents on Ring C are taken together to form a fused
ring, Ring C is contained in a bicyclic ring system.
Preferred fused rings include a benzo or pyrido ring.
Such rings preferably are fused at ortho and 'm_eta'

positiona of Ring C. Examples of preferred bicyclic Ring

-C pystems include naphthyl and iso@uinolinyl. Preferred

R®* groups include -halo, an optionally substituted C,.
aliphatic group, phenyl, -COR®, -OR°, -CN, -SO;R®, -SO,NH,,
-N(R®);, -COR®, -CONH;, -NHCOR®, -OC(O)NH, or -NHSOR®.
When R' is an optionally substituted C;.¢ aliphatic group,

the most preferred optional substituents are halogen.

‘Examples of preferred R' groups include -CF,, -Cl, -F,

-CN, -COCH,, -OCH;, -OH, -CH;CH,, -OCH,CHs;, -CH,, -CF,CH,,
cyciohexyl, t-butyl, isopropyl, cyclopropyl, -C=CH,
-C=C-CHy, -SO0,CH;, -SO:NHz, -N(CHi), -CO,CH;, -CONHy,
~NHCOCH,, -OC(O)NH;, -NHSO.CH;, and -OCF;.
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On Ring C preferred R® substituents, when
present, include -halo, -CN, -NO;, -N(R')., optiocnally
substituted C;.¢ aliphatic group, -OR, -C(O)R, -COR,
-CONH(R'), -N(R*)COR, -SO;N(R%);, and -N(R‘)SO,R. More
preferred R® substituents include -Cl, -F, -CN, -CF,,
-NH;, -NH(C;., aliphatic}, -N(Cj-4 aliphatic)s, -0(Ci-,
aliphatic), Ci., aliphatic, and -CO;(Cy-g aliphatic).
Examples of such preferred R® substituents include -Cl1,
-¥, -CN, -CF;, -NH;, -NHMe, -NMe;, -OEt, methyl, ethyl,
cyclopropyl, iscpropyl, t-butyl, and -CO,Et.

When G is Ring D, preferred formula VII Ring D
monocyclie rings include substituted and unsubstituted
phenyl, pyridinyl, piperidinyl, piperazinyl,
pyrrqlidinyl, thienyl, azepanyl, and morpholinyl rings.
When two adjacent substituents on Ring D are taken
together to form a fused ring, the Ring D system is
bicyclic. Preferred formula VII Ring D biéyclié rings
include 1,2,3;4—tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-1H-igoindolyl, 2,3-
dihydro-1H-indolyl, isoquinolinyl, quinolinyl, and
naphthyl. Examples of more preferred bicyclie Ring D
systems include naphthyl and isoquinolinyl.

Preferred substituents on Ring D include one or
more of the following: halo, oxo, CN, -NO;, -N(R%),, -CO;R,
~CONH(R*), -N(R*)COR, -SO;N(R%):, -N(R')SO,R, -SR, -dR,
-C(O)R, or substituted or unsubstituted group selected
from 5-6 membered heterocyclyl, Cg..0 aryl, or Cig
aliphatic. More preferred Ring D substituents include
-halo, -CN, -oxo, -SR, -OR, -N(R%)z, -C(O)R, or a
substituted or unsubstituted group selected from 5-6
membered heterocyclyl, Ceyp aryl, or Ciy.s aliphatic.
Examples of Ring D substituents include -OH, phenyl,

methyl, CH;OH, CHCH;OH, pyrrolidinyl, OPh, CF;, C=CH, C1,
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Br, F, I, NH;, C(0)CHa, i-propyl, tert-butyl, SBt, OMe,

. N(Me),, methyiene dioxy, and ethylene dioxy.

Preferred formula VIX. compounds have one or
more, and more preferably all, of the features selected
from the group consisting of:

(a) Ring C is a phenyl or pyridinyl ring,

. optionally substituted by ~R®, wherein when Ring C and two

adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is selected from a
naphthyl, quinolinyl of isoquinolinyl ring, and R! is
-halo, an optionally substituted C;. aliphatiq group,
phenyl, -COR®, -OR®, -CN, -SO,R®, -SO,NH:;, -N(R®),, -CO.RS,
-CONH,, -NHCOR®, -OC{O)NH;, or -NHSO,R®; or Ring D is an .
opticnally substituted ring selected from a phenyl,
pyridinyl, piperidinyl, piperazinyl, pyrrolidinyl,
thienyl, azepanyl, morpholinyl, 1,2,3,4-

‘tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl,

2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, gquinolinyl, or naphthyl ring; -

(b) RY is T-R", wherein T is a valence bond or
a ﬁethylene; and .

{¢) R* is hydrogen and R? is hydrogen or a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a C;4 aliphatic group, or R? and R* are
taken together with their intervening atoms to form a ‘
substituted or unsubstituted benzo, pyrido, pyrimido or
partially unsaturated é-membered carbocyclo ring.

More preferred compounds of formula VII have

one or more, and more preferably all, of the features

selected from the group consisting of:

(2} Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R°, wherein when Ring C and two

adjacent substituents thereon form a bicyclic ring

' system, the bicyclic ring system is a naphthyl ring, and
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K” 18 -hato, a Ci¢ haloaliphatic group, a C,.5 aliphatic
group, phenyl, or -CN; or Ring D is an optiocnally
substituted ring selected from phényl, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro—1H¥isoiﬁdolyl, 2,3-
dihydro-lH-indolfl, isoquinolinyl, gquinolinyl, or
naphthyl;

(b) R* is T-R*, wherein T is a valence bond or

.a methylene and R*" is an opticnally substituted group

selected from Ci.s carbocyclyl, phenyl, or a 5-6 membered
heteroaryl or heterocyclyl ring;

(¢} R* is hydrogen and R? is hydrogen or a
substituted or unsubstituted group selected from aryl, or
a Ci.¢ aliphatic group, or R? and R* are taken together

with their intervening atoms to form a substituted or

- unsubstituted benzo, pyrido, pyrimido or partially

unsaturated é-membered carbocyclo ring; and

. (d) Ring D is substituted by oxo or R®, wherein
each R® is independently selected from -halo, -CN, -NO,
-N(R');, optionally substituted C,.¢ aliphatic group, -OR,
~C(O)R, -CO.R, -CONH(R'), -N(R%)COR, -SON(R')2, or
-N(R*) SO:R. '

Even more preferred compounds of formula VII
have one or more,. and more preferably all, of the
features selected from the group consisting of:

{a) RY ia T-R*, wherein T is a valence bond or
a ﬁethylene and R*" is an optionally substituted group
selected from phenyl, or a 5-6 membered hetercaryl or
heterocyclyl ring; '

‘ - (b) Ring € is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring C and two

adjacent substituents thereon form a bicyclic ring

' system, the bilcyclic ring system is a naphthyl ring, and
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R™ 18 —-hato, a Ci4 aliphatic group optionally substituted
with halogen, or -CN; or Ring D is an optionally
substituted ring selected from phenyl, pyridinyl,
piperidiﬁyl, piperazinyl, pyrrolidinyl, morpholinyl ,.
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, isoquinolinyl, quinolinyl, or
naphthyl; '

(e) R* and R*' are taken together with their
intervening atoms to form.a benzo, pyrido, pyrimido or
partially unsaturatéd 6-membered carbocyclo ring
optionally substituted with -halo, -N(R%),, -Ci.¢ alkyl,
~Ci.¢ haloalkyl, -NO;, -0(Ci.. alkyl), -CO;(C;. alkyl), -CN,
-802(Cy-4 alkyl), -SO;NH;, -OC(O)NH;, -NHz80;(Cy.4 alkyl),
-NHC({0) (Cy.q alkyl), -C{O)NH;, or -CO(C alkyl), wherein
the (Ci.4 alkyl) is a straight, branched, or cyclic alkyl
group; and .

(d) Riﬁg D is substituted by oxo or R®, wherein
each R® is independently selected from -¢l, -F, -CN, -CF,,
-NH;, -NH(C,, aliphatic), -N(Ci.¢ aliphatic)s, -0(Cy.¢
aliphatic), €, aliphatic, and -COz(C;-4 aliphatic).

Representative compounds of formula VII are set
forth in Table 6 below.

Table 6.
o & ¢
' H H
HN ‘:Jq HN , HN "hP[
NN , NN A
O FaC @ O FoC @ ¢l
VII-1 VII-2 © VII-3
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VII-34 VII-35 VII-36
10 In another embodiment, this invention provides

a composition comprising a compound cof formula VII and a

pharmaceutically acceptable carrier.

One aspect of this invention relates to a

method of inhibiting GSK;3>agtivity in a patient,

15 comprising administeriﬁg to theApatient a therapeutically

effective amount of a composition cdmprising a compound

of formula VII.

Another aspect relates to a method of treating

a disease that is alleviated by treatment with a GSK-3

20 inhibitor, said method comprising the step of

 administering to a patient in need of such a treatment a
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therapeutically effective amount of a composition
comprising a compound of formula VII.-

Another aspect relates to a method of enhancing
glycogen synthesis and/or lowering blood levels of
glucose in a patient in need therecf, comprising -
administering to said patient a therapeutically effective
amount of a composition comprising a compound of formula
VII. This method is especially useful for diabetic
patients.

Another aspect relates to a method of
inhibiting the production of hyperphosphorylated Tau
protein in a patient in need thereof, comprising
administering to said patient a therapeutically effective
amount of a composition comprising a compound of formula
VII. This method is especially useful in halting or
slowing the progression of Alzheimer's disease.

Another aspect relates to a method of
inhibiting the phosphorylation of P-catenin in a patient
in need thereof, comprising administering to said patient
a therapeutically effective amount of a composition
comprising a compound of formgla VII. This method is
especially useful for treating schizophrenia.

One aspect of this invention relates to a
method of inhibiting Aurora activity in a patient,
comprising administering to the patient a therapeutically
effective amount of a composition comprising a compound
of formula VII. ' '

Ancther aspect relates to a method of treating

a disease. that is alleviated by treatment with an Aurora

inhibitor, - said method comprising the step of
administering to a patient in need of such a treatment a

thefapeutically effective amount of a composition

compriging a compound of formula VII. This method is
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especially useful for treating cancer, such as colon,
ovarian, and breast cancer.

Cne agpect of this invention relates to a
method of inhibiting CDK-2 activity in a patient,
compriging administering to the patient a therapeutically
effective amount of a compositidn comprising a compound
of formula VII. '

Another aspect relates to a method of treaﬁing
a disease that is alleviated by treatment with a CDK-2
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeﬁtically effective amount of a composition
comprising a compound of formula VII. This method is
especially useful for treating cancer, Alzheimer's
disease, restenosis, angiogenesis, glomerulonephritis,
cytomegalovirus, HIV, herpes, psoriasis, athercsclerosis,

alopecia, and autoimmune diseases such as rheumatoid

" arthritis.

Another method relates to inhibiting GSK-3,
Aurora, or (DK-2 activity-in a biological sample, which
method comprises contacting the biological sample with
the GSK-3 or Aurora inhibiter of formula VII, or a
pharmaceutical composition thereof, in an amount
effective to inhibit GSK-3, Aurora or CDK-2.

Each of the aforementioned methods directed to

" the inhibition of GSK-3, Aurora or CDK-2, or the

treatment of a disease alleviated thereby, is preferably

carried out with a preferred compound of formula VII, as

described above.

Another embodiment of this invention relates to
compounds of formula VIII:
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or‘a pharmaceutically acceptable derivative or prodrug
thereoﬁ, wherein:

z' is N or CR?, 2% is N or CH, and Z° is N or CR*, provided
that one of 2z' and Z’ is nitrogen;

G is Ring C or Ring D;

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently selected from ~R', any substitutable non-
_ortho carbon position on Ring C is independently
substituted by -R®, and two adjacent substituents on
Ring C are opticnally taken together with their
intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3
hetercatoms selected from oxygen, sulfur or nitrogen,
said fused ring being optiocnally substituted by halo,
oxo, or -R%;

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyclic ring selected from'a;yl,‘heteroaryl,
héterocyblyl or carbocyclyl, said hetgroaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrégen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by halo,
o#o, or -R®, and at any substitutable ring nitrogen by
-R*, provided that when Ring D is a six-membered aryl
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or hetercaryl ring, -R° is hydrogen at each ortho
carbon position of Ring D;

is selected from -halo, -CN, -NO;, T-V-R®, phenyl, 5-6
membered heterocaryl ring, 5-6 membered heterocyclyl
ring, or Ci¢ aliphatic group, said phenyl, heterocaryl,
and heterocyclyl rings each optionally substituted by
up to ﬁhree groups independently selected from halo,
oxo, or -R°, said Ci¢ aliphatic group optionally
substituted with halo, cyano, nitro, or oxygen, or R
and an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C; '
is T-R?;

T is a valence bond or a Ci, alkylidene chain;

and R* are independently selected from -R, -T-W-R®, or

-R? and R* are taken together with their intervening

atoms to form a fused, 5-8 membered, unsaturated or

_partially unséturated, ring having 0-3 ring hetercatoms

selected from nitrogen, oxygen, or sulfur, wherein each
substitutable carbon on said fuged ring formed by R?

and R*' is substituted by halo, oxo, -CN, -NO;, -R’, or

5
10
Rx
RZ
is
20

-V-R®, and any substitutable nitrogen on said ring
formed by R? and R?* is substituted by RY;

is selected from -R, -halo, -~OR, -C(=0)R, -COzR,
~COCOR, -COCH;COR, -NO;, -CN, -S{O)R, -S{O)zR, -SR,
~N(R*);, -CON(R")z, -SO,N(R");, -OC(=0)})R, -N(R’)COR,
~N(R’} CO; (optionally substituted C;.¢ aliphatic},
-N(RY)N(R*)2, -C=NN(R'}),, -C=N-OR, -N(R7)CON(R"),,
-N{R7)SO;N(R"},, -N(R*)SO.R, or -OC(=0)N{R"),;

each R is independently selected from hydrogen or an

cptionally substituted group selected from C,.¢
aliphatic, Cs.10 aryl, a heterocaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms; .
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each R* is independently selected from -R’, -COR’,
-CO; (opticnally substituted C;.s aliphatic), -CON(R),,
or —SOﬂf,_or two R* on .the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
- heterocaryl ring;. .
each R® is independently selected from —R,'halo, -0R,
-C{=0)R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, ~-803R, -8R,
-N(R%),, -CON(R%);, -SO.N(R'),, -OC(=0)R, -N(R')COR,
- -N(R*) CO, (optionally substituted C;.¢ aliphatic),
-N(R*)N(R*)2, -C=NN(R%);, -C=N-OR, -N(R')CON(R').,
-N(R*)SO,N(R")2, -N(R'}SO;R, or -OC(=0)N(R'),, or R® and
an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring'c;

V is -0-, -8-, -80-, -80,-, -N(R®)}SO,-, -SO.N(RS)-,

-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(Q)O-,
-N(R®) CON(R®) -, -N({R®)SO,N(R®)-, -N(R®)N(RS)-,
-C{O)N(R®)-, -OC(O)N{(R®)-, -C(R®),0-, -C(R%)a.S-,

-C(R%)280-, -C(R®)380;-, -C{R®),SO.N(R®)-, -C(R%),N(R®)-,
-C(R®);N{R®)C(0) -, ~C(R®):N(RS)C(0)O-, -C(R®)=NN(RE)-,

-C{R®)=N-0-, -C(R®),N(RE)N(R®)-, —c(Rs),2N(R‘f)sozN(R5)-, or

-C {R®) ;N (R®) CON (R®) -; .

W is ~C(R$);0-, -C(R®),8-, -C(RS);80-, -C(R®);S05-,
-C(R®)280.N(R®} -, -C(R®);N(R®)-, -CO-, -CO,-,
~C(R®)0C(0) -, —C(RF)OC(OIN(RS) -, ~C(R®)aN(R®)CO-,
~C(R°).N(R®)C(0)O-, -C(R®}=KN(R®)-, -C{R®)=N-0-,
-C(R®) N (R®)N(R®) -, -C(R®);N(R®)SO,N(R®)-,
-C{R®) ;N (R°) CON (R®) -, or -CON(R®)-;

each R® is independently selected from hydrogen, an
optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered

- heterocyclyl or hetercaryl ring; '
each R’ ié,independently selected from hydrogen or an

optionélly substituted Cj.¢ aliphatic group, or two R’
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on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
hetercaryl ring;

each R’ is independently selected from an optionally

5 substituted C;., aliphatic group, -OR®, -SR%, -CORS,
-80;R®, -N(R®),, -N(R®)N(R®),, -CN, -NO;, -CON(R®),, or
-CO.R®; and

R® is selected from -R, halo, -OR, -C(=0)R, -CO.R, -COCOR,
+-NOz, -CN, -S(0O})R, -SOsR, -SR, -N{R%');, -CON(R'),,

10 -80:N (R*);, -0OC(=0})R, -N(R*)COR, -N(R*)CO,(optionally
substituted C;.¢ aliphatic), -N(RIN(R®),, -C=NN(RY),,
-C=N-OR, -N(R*)CON(R*'};, -N(R')SO,N(R*)., -N(R')SOsR, or
-0C{=0)N(R'),.

15 ' © Accordingly, the present invention relates to
compounds of formula VIIIa, VIIIb, VIIIc and VIIId as

shown below:

R2 . R? R R?
RZ y SN RE A R* A
M ~_NH _ NH : _ NH
HN” N HNZ N HN” N BN N
AN N7 R" N NTRN
N = f No, 2 N |
'~ 0
] 9
' R . ., and R ) .
20 VIiIa VIIIb VIiic VIIId

Preferred R* groups of formula VIII include T-R®
wherein T is a valence bond or a methylene and R® is CN,
-R, or -OR. When R® is -R, preferred R’ groups include an
25 optionally substituted group selected from Cii aliphatie,
phenyl, or a 5-6 membered hetercaryl or heterocyclyl
ring. When R® is -OR, preferred R groups include an
optionally substituted group C;.¢ aliphatic group such as
alkyl- or dialkyiaminoalkyl and aminoélkyl. Examplgs of
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preferred R* include acetamido, CN, piperidinyl,

- piperazinyl, phenyl, pyridinyl, imidazol-1-yl, imidazol-
. 2-yl, cyclohexyl, cyclopropyl, methyl, ethyl, isopropyl,

t-butyl, NH,CH,CH,NH, and NH,CH,CH,0.
' Preferred R® groups of formula -VIII, when

present, include R, OR, and N(R%);. . Examples of preferred

. R? include methyl, ethyl, NHz,l NH,CH;CH,NH, N(CH,).CH,CH,NH,

N {CH;) 2 CH,CH0, (piperidin-l-yl)CI-IgCHzO, and NH,CH,CH.O.
The R’ and R* groups of formula VIII may be
taken together to form a fused ring, thus providing a

bicyclic ring system containing a pyrazole ring.

~ Preferred fused fings include benzo, pyrido, pyrimido,

and a partially unsaturated.é-membered carbocyclo ring.
These are exemplified in the following formula VIIIX

compounds having a pyrazole-containing bicyclie ring

system:
NH
=N
HN N '}"\N
23 \Zz o
NH
=N

Preferred substituents on Ehe formula VIIT
R?/R*" fused ring include one or more of the following:
—halo, -N(R‘)g, =Ci4 alkyl, ~Ca-g haloalkyl, -NO;, -0{Ci-a

alkyl), -CO;(Ci-q alkyl), -CN, -80;(C;.4 alkyl), -SO.,NH,,
.-OC (O)NH;, -NH;SO; ('Cl._4 alkyl) ' -—NHC(O) (C;L-; alkyl) '

-C{(O}NH;, and -CO(Cy.4 alkyl), wherein the (Ci alkyl) is a
straight, branched, or cycli¢ alkyl gréup. Preferably,
the -(Cl-. alkyl) group is methyl.

‘When the pyrazole ring system of formula VIII

is monocyclic, preferred R? groups include hydrogen, Ci..
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aliphatic, alkoxycarbonyl,. (un)substituted phenyl,
hydroxyalkyl, alkoxyalkyl, aminocarbenyl, mono- or
- dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, phenylaminocarbonyl, and (N-
heterocyclyl) carbonyl. Exampies' of such preferred r?
substituents include methyl, cyclopropyl, ethyl,
isopropyl, propyl, t-butyl, cyclopentyl, phenyl, CO.H,
CO:CH;, CH:0H, CH,O0CH;, CH,CH,CH,OH, CH,CH;CH,O0CH,S
CH2CH,CH,0CH,Ph, CH2CH:CHzNHz, CH,CH,CH,NHCOOC (CHs;) 3,
CONHCH (CH3) 2, CONHCH,CH=CH;, CONHCH,;CH,OCH;, CONHCH;Ph,
CONH (cyclohexyl), CON(Et),, CON({CH,)}CH,Ph, CONH({n-C;H,},
CON (Et) CH,CH,CH;, CONHCH,CH(CH3)z, CON(n-C3Hi)s, CO(3-
methoxymethylpyrrolidin-1-yl), CONH(3-tolyl), CONE({4-
tolyl), CONHCHi;, CO(morpholin-1-yl}, CO(4-methylpiperazin-
1-yl), CONHCH,CH,OH, CONH:;, and CO(piperidin-1-yl). A
preferred R* group is hydrogen.

‘ When G is Ring C, preferred formula VIII Ring C
glroups are phenyl and pyridinyl. when two adjacent
substituents on Ring C are taken together to form a fused
ring, Ring C is contained in a bicyclic ring system.
.Preferred fused rings include a benzo or pyride ring.
Such rings preférably are fused at ortho and meta
positions of Ring C. Examples of preferred bicyclic Ring
c syétems include naphthyl and isoquinolinyl. Preferred
R' groups include -halo, an optionally substituted Ci-¢
aliphatic group, phenyl, -COR®, -OR®, -CN, -SO,R®, -SO.NH;,
-N(R%,, -CO;R®, -CONH;, -NHCOR®, -OC(O)NHj, or -NHSO;RS.
When R' is an optionally substituted.(;.s aliphatiec group,
the most preferred optional subst:!.tue;l;s are halogen.
Examples of preferred R® groups include -CF,," -Cl, -F,
-CN, -COCH;, -OCH;, -OH, -CH;CHi, -OCH,CH;, -CH;, ~CF,CHj;,
cyclt_:hexy;, t-butyl, isopropyl, cyclopropyl, ~C=CH,

| --C=C-CHs, -SO,CHy, -SO;NHy, -N{(CH;)a, -CO,CH;, -~CONHj,

-NHCOCH;, -OC(O)NH,, -NHSO,CH;, and -OCF,.
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On Ring C preferred R® substituents, when
present, include -halo, -CN, -NO,, -N(RY),, optionaliy
subgtituted C;s aliphatic group, -OR, -C(O)R, -COaR,
-CONE(RY), -N(R')COR, -SO;N(R‘)z, and -N(R*)SO;R. More
preferred R® substituents include -¢1, -F, -CN, -CFs,
-NH, -NH(Cy.4 aliphatic), -N(Cy., aliphatic)s, -O(Cie
aliphatic), Ci-¢ aliphatic, and -C0;(C;., aliphatic).

Examples of such preferred R® substituents include -Cl1,

-F, -CN, -CF;, -NH;, -NHMe, -NMe,, -OEt, methyl, ethyl,

cyclopropyl, isopropyl, t-butyl, and -CO;Et.
When G is Ring D, preferred formula VIII Ring D

monocyclic rings include substituted and unsubstituted

‘phenyl, pyridinyl, piperidinyl, piperazinyl,

pyrrolidinyl, thienyl, azepanyl, and morpholinyl rings.
When two adjacent subgtituents on Ring D are taken
together to form a fused ring, the Ring D system is
bicyclic. Preferred formula VIII Ring D bicyclic rings
include 1,2, 3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-iH-isoindolyl, 2,3-
dihydro~1H-indolyl, isoquinolinyl, quinelinyl, and
naphthyl. Examples of more preferred bicyclic Ring D
systemé include naphthyl and isoquinolinyl.

Preferred R® substituents on Ring D of formula
VIII include halo, oxo, CN, -NOi, -N(R')z, -CO.R,
-CONH(R'), -N(R*)COR, -SO,N(R‘),, -N(R*)SO;R, -SR, -OR,
-C(O)R, or substituted or unsubstituted group selected
from 5-6 membered heterocyclyl, Ce.i;0 aryl, or Ci.e
aliphatic. More preferred R° substitiuents include -halo,
~-CN, -oxo, -SR; -OR, -N(RY)., -C(O)R, or a éubstituted or

unsubstituted group selected from 5-6 membered

heterocyclyl, Ce.i0 aryl, or Ci.g aliphatic. Examples of
Ring D substituents include -OH, phenyl, methyl, CH;0H,

CH,CH;0H, pyrrolidinyl, OPh, CF,;, C=CH, Cl, Br, F, I, NH;,
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C(O)CH;, i-propyl, tert-butyl, SEt, OMe, N{(Me)., methylene
dioxy, and ethylene dioxy.

Preferred formula VIII compoundz have one or
more, and more preferably all, of the features selected
from the group consisting of:

(a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R°, wherein when Ring C and two
adjacent substituents thereon form a bicyeclic ring
gystem, the bicyclic ring system is selected from a
naphthyl, quinolinyl or isoquinolinyl ring, and R* is
-halo, an optionally substituted C;.¢ aliphatic group,
phenyl, -COR®, -OR®, -CN, -SO,R®, -SO,NH,, -N(R®);, -COsR®,
-CONHz, -NHCOR®, -OC(O)NH., or -NHSO.R®; or Ring D is an
optionally substituted ring selected from a phenyl,
pyridinyl, piperidinyl, piperazinyl, pyrrolidinyil,
thienyl, azepanyl, morpholinyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4—tetrahydroqﬁinoliny1,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyi,‘quinolinyl, or naphthyl ring;

(b) R* is T-R® wherein T is a valence bond or a
methylene; and

{e¢) R* ig hydrogen and R? is hydrogeﬁ or a
substituted or unsubstituted group selected from aryl,
heterocaryl, or a Cj-¢ aliphatic group, or R?® and R?* are
taken together with their intervening atoms to form a
substituted or unsubstituted benzo, pyrido, pyrimido or
partially unsaturated 6-membered carbocyclo ring.

More preferréd compounds of formula VIII have
one or mere, and more preferably all, of the features
selected from thé group consisting of:

(a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring C and two

adjacent substituents thereon form a bicyclic ring

 system, the bicyclic ring system is a haphthyl ;ing. and
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R* is -halo, a Cy.¢ haloaliphatic group, a Ci.¢ aliphatic
group, phenyl, or -CN; or Ring D is an optionally
substituted ring selected from phenyl, pyridinyl,

piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,

1,2,3,4-tetrahydroisoquinelinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-
dihydro-iH-indolyl, isoquinolinyl, quinolinyl, or
naphthyl; -

(b) R® is T-R® wherein T is a vaience bond or a
methylene and R’ is CN, -R or -OR; _

(¢) R* is hydrogen and R? is hydrogen or a
substituted or unsubstituted group selected from aryl, or
a Ci.s aliphatic group, or R® and R* are taken together
with their intervening atoms to form a substituted or
unsgubstituted benzo, pyride, pyrimido or partiaily
unsaturated 6-membered carbocyclo ring; and

{d) each R® is independently selected from
-halo, -CN, -NO;, -N(R')., optionally substituted Cj_g
aliphatic group, -OR, -C(O)R, -COR, -CONH(R'), -N(R*)COR,
-SO;N(R*);, or -N(R')SO;R. |

Even more preferred compounds of formula VIII
have one or more, and\ more preferably all, of the.
features selected from the group consisting of:

(a) R* is T-R® wherein T is a valence bond or a

methYlene and R® is -R or -OR wherein R is an optionally

-substituted group selected from C14 aliphatic, phenyl, or

a 5-6 membered heterocaryl or heterocyclyl ring;
{b) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring ¢ and two

adjacent substituents thereon form a bicyclic ring

system, the bicyclic ring system'is a naphthyl ring, and

R' is -halo, a Cj4 aliphatic group coptionally substituted
with halogen, or -CN; or Ring D is an optionally

"substituted ring selected from phenyl,'pyridinyl,
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piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinelinyl, 1,2,3,4-
tetrahydroquinolinyl, isoquinolinyl, quinolinyl, or
naphthyl;

{c) R* and R are taken together with their
intervening atoms to form a benzo, pyrido, pyrimido or
partially unsaturated 6-membered carbocyclo ring
optionally substituted with ~halo, -N(RY);, -Cj.. alkyl,
~Ci-4 haloalkyl, -NO;, -0(C:.. alkyl}, -C0,(Ci;.. alkyl), -CN,
-80,(Cy-q alkyl), -SONHz, -OC(O)NH,;, -NH;80;(Ci.. alkyl),
-NHC(O) (Ci-4 alkyl), -C(O)NHz, or -CO(Ci., alkyl), wherein
the (C,., alkyl) is a straight, branched, or tcyclic alkyl
group; A

{d) each R° is independently selected from -Cl,
-F, -CN, -CFi, -NH;, -~NH{C;., aliphatic)}, -N{(Ci4
aliphatic)a, -0{C;.4 aliphatie), C;4 aliphatic, and
-COz(C;-¢ aliphatic); and

{e)}) R’ is R, OR, or N(R'}j.

Representative compounds of formula VIII are
set forth in Table 7 below. '

Table 7.

IY Me Me

Caad ol -
ZNH QQH = NH
HN BP HN HN "P

N o R
Nz NN’ 2 NN' =
\LI 54
VIII-1 VIII-2 VIII-3
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Me
“"NH

‘NJ\©’ ~©

VIII-1i0

HN.WPH

NN O
NS

.INH

. VIII-13

HN

21z

VIII-5

N™%y  CFs
N.z
VIII-14
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HN
y"*‘N CF3
N. .z

HzN’\,NH

5 ViIi-1o

pa

HN-SN
NN CF,
Nz

VIII-22

Q.

. HN

NJ'}N CN
Nz

VIII-25§

Me-.y
Me .

VIII-17

Q.

HN
NN cr,
N
Me.,\~_NH
Me
VIII-20
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Me-p

VIII-Z24

HN~NY AN CF,
Ry

VIII-37

e

i "N " CFa

VIII-23

N

NS oF;
N =~

Me

VIII-3S

o

NJQN CFy
N.=

Me.Nf\,O

Me
VIII-38
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VIII-50
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B,

QL
N h|~N CFs
N!
VIII-52

, Me
By
HN AN
l\
N'N—

"VIII-5S

o

Noy

VIII-S3

%H
N

NTHH
NN CFg

N

. L H
HN HN J“
T N CF,

Ny

VIII-54

%H
HN

HN~Oy N cr,

VIII-56 - VIII-57

In anofher embodiment, this invention provides
a composition comprising a compound of formula VIII and a
pharmaceutiéally acceptable carrier.

One aspect of this inventiqn relates to a
method of inhibiting GSK-3 activity in a patient,

comprising admiﬁistering to the patient a therapeutically .

effective amount of a composition comprising a compound

" of formula VIIXII.

Another aspect relates to a method of treating
a disease that is alleviated by treatment with a GSK-3
inhibitor, said method comprising thé.step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composifion
comprising a compound of formula VIII. . .

Ancther aspect relates to a method of enhancing
glfcogeh synthesis and/or lowering blood levels of
glucose in a patient in néed thereof, comprising

administering to said patient a therapeutically effective

~ amount of ‘a composition comprising a cpmpbund of formula
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VIII. This method is especially useful for diabetic
patients. ' o

Another aspect relates to a method of
inhibiting the production of hyperphosphorylated Tau
protein in a patient in need thereof, comprising

administering to said patient a therapeutically effective

" amount -of a.composition comprising a compound of formula

VIII. This method is especially useful in halting or
slowing the progresgion of Alzheimer’s disease.

Another aspect relates to a method of
inhibiting the phosphorylation of B-catenin in a patient
in need thereof, comprising administering to said patient
a therapeutically,effective amount of a composition '
comprising a compound of formula VIII. This method is
especially useful for treating schizophrenia.

One aspect of this invention relates to a
method of inhibiting Aurora activity in a patient,
comprising administering to the patient'a therapeutically
effective amount of a compogition comprising a compound
of formula VIII.

Another aspect relates to a method of treating
a disease that is alleviated by treatment with an Aurora
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition
comprising a compound of formula VIII. This method is
especially useful for treating cancér, such as colon,
ovarian, and breast cancer.

One aspect of this invention relates to a
method of inhibiting CDK-2 activity in a patient,
comprising administering to.the patient a therapeutically

effective amount of a composition comprising a compound

of formula VIIIX. -
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Another aspect relates to a method of treating
a disease that is alleviated by treatment with a CDK-2
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
theraﬁeutically effective amount of a composition
comprising a compound of formula VIII. This method is
especially useful for treating cancer, Alzheimer's
diseage, restenosis, angiogenesis, glomerulonephritis,
cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis,
alopecia, and autoimmune diseases such as rheumatoid
arthritis. '

Another method relates to inhibiting GSK-3,
Aurora, or CDK-2 activity in a biological gample, which
method comprises contacting. the biological sample with
the GSK-3 or Aurora inhibitor of formula VIII, or a
pharmaceutical composition thereof, in an amount
effective to inhibit GSK-3, Aurora or CDK-2.

Each of the aforementioned methods directed to
the inhibition of GSK-3, Aurora or CDK-2, or the '
treatment of a disease alleviated thereby, is preferably
carried out with a preferred compound of formula VIII, as
described above.

The above formula I compounds contain a
pyrazole ring bearing the R® and R* substituents. In
their search for further inhibitors of the protein
kinases GSK and Aurora, applicants gsought to replace the
pyrazole moiety of formula I with other heterqa;omatic
rings. One of the more effective pyrazole ring
replacements wag found to be a triazole ring. Inhibitors
having this triazole ring are otherwise structurally
similar to the formula I c¢ompounds and are represented by

the‘general formula IX:
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NA

NH
HN"§N
R
D
X

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

%' is nitrogen or CR® and Z? is nitrogen or CH, provided
that at least one of 2' and Z® is nitrogen;

G is Ring C or Ring D;

Ring C is Belected from a phenyl, pfridinyl? pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring € has one or two orthe substituente
independently selected from -R!, any substitutable non-
ortho carbon position on Ring € is independently
substituted by -R®, and two adjacent substituents on
Ring C are optionally taken together with their
intervening atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3

- heteroatoms selected from oxygen, sulfur or nitrogén,
said fused ring being optionally substituted by halo,
oxo, or -R%; ‘ ’ .

Riné D is’'a 5-7 membered monocyclic ring or 8-10 membered
bicyclic ring selected .from aryl, hetercaryl, '
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring hetercatoms selected
from nitrogen, oxygen or sulfur, wherein ﬁing D is
substituted at any substitutable ring carbon by oxo or
~§?,‘aﬁd at any substitutable ring nitrogen by -R*%,
provided that when Ring D is a six-membered aryl or
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heteroaryl ring, -R® is hydrogen at each ortho carbon
position of Ring D; '
R' is selected from -halo, -CN, -NO;, T-V-R®, phenyl, 5-6
membered heteroaryl ring, 5-6 membered heterocyclyl
ring, or C;¢ aliphatic group, said phenyl, hetercaryl,
and heterocyclyl rings each optionally substituted by
up to three groups independently selected from halo,
oxo, or -R%, said C;.¢ aliphatic group optionally
- substituted with hale, cyano, nitro, or oxygen, or R!
and an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C; '
R* and RY are independently selected from T-R’, or R* and
RY are taken together with their intervening atoms to

form a fused, unsaturated or partially unsaturated, 5-8

membered ring having 0-3 ring heterocatoms selected from.

oxXygern, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
 substituted by oxo or T-R?, and any substitutable

nitrogen on said ring formed by R* and RY is
substituted by R%;

T ié a valence bond or a C;.¢ alkylidene chain;

R? is -R or -T-W-RS%; A

R® is selected from -R, -halo, -OR, -C(=0}R, -CO;R,
-COCOR, -COCH,COR, -NOz, -CN, -S{O)R, -S{O);R, -SR,
-N{R*)., -éON(Rf)g, ~80:N(R")z, -OC(=0)R, -N(R”)COR,
-N{(R?) CO; (optionally substituted C,_¢ aliphatic),
-N{R*)N(R');, -C=NN(R'):, -C=N-OR, -N(R’)CON(R")j,
-N(R") SO:N (R"), -N(R')SO;R, or -OC(=0)N(R"),;

" each R is independently selected from hydrogen or an

-optionally substituted group selected from Cie
aliphatic, Cs.1p aryl, a hetercaryl ring having 5-10
: ring atoms, or a heterocyclyl ring having 5-10 ring‘_

atoms;
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each R* is independently selected from -R’, -COR’,

-COz2 (opticnally substituted C;.¢ aliphatic), -CON(R”).,
or -80;R’, or two R* on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
heteroaryl ring;

each. R® is independently selected from -R, halo, -OR,
~-C(=0})R, -COR, -COCOR, ~NO;, -CN, -S(0O)R, -8S0;R, -8R,
-N(R')2, -CON(R%),, -SO:N(R%)z, -OC(=0)R, -N(R%)COR,
-N(R*) CO; (optionally substituted C,.¢ aliphatic),
-N{R*)N(R*),, -C=NN(R%);, ~C=N-OR, -N(R*)CON(R%),,
-N{R*) 8O.N (R*);, -N(R)SO;R, or -0OC(=0)N(R'),, or R® and
an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

vV ig -0-, -8-, -80-, -80.-, -N(R®)S0,-, -SO.N(R)-,
-N(R®)-, -CO-, -CO,-, -N(RS)CO-, -N(R®)C(0)O-,
-N(R®) CON (R®) -, -N(R®)SO;N(R®)-, -N(R®)N(R®)-,
~C(O)N(R®) -, -OC(O)N(R®)-, -C(R®),0-, -C(R®),S-,
-C(R®)380-, -C(R®)280;-, -C(R®),80;N(R®)-, -C(R®).N(R®)-,
-C{R®) N (RS} C(0)~, -C(R®),N{(R®)C(0)O-, -C(R®)=NN(R®)-,
-C(R®)=N-0-, -C(R®).N{R®)N(R®)-, -c(R5},2N(R5i502N(R‘)-, or
-C(R®) ;N (R®) CON (R®) -;

W is -C(R®)50-, -C(R®}2S-, -C(R®);80~, -C{R®);80;-,
-C(R®)2S0;N(R®) -, -C{(R®),N(R®)-, -CO-, -CO:-, .
-C(R®)OC(0} -, —C(R®)OC{O)N(R®}-, ~C (R®).M(R®)CO-,
-C(R%) N (R®) C{0)0-, -C(R®)=NN(R®)-, -C(Rf)=N-O-,
~C{R®)N(R®)N(RS) -, -C(R®).N(R®)SON(R®)-,
-C(R®) ;N (R®) CON(R®) -, or -CON(R®)-;

each R® is independently selected from hydrogen, an
optionally substituted C., aliphatic group, or two R°
groups -on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered

- heterocyclyl or heterocaryl ring; '

each R7 ié_ iridependently gelected from hydrogen or an
" optionally substituted C.¢ aliphatic group, or two R’
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on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterocaryl ring;

each R® is independently selected from an optionally

5 substituted C;- aliphatic group, -OR®, -SR®, -CORS,
-S0;R®, -N(R®):, -N(R®)N(R®};, -CN, -NO,, -CON(R®):, or
-CO.R®; and ‘ '

R® is selected from -R, halo, -OR, -C(=0)}R, -CO;R, -COCOR,
-NO,, -CN, -S(O)R, -8SO0;R, -SR, -N(R*)2, -CON(R%).,

10 - -SON(R%;, -OC{=0)R, -N(R'}COR, -N(R%)}CO.{optionally
substituted C,.¢ aliphatic), -N(RY)N(R');, -C=NN(R%)j,
-C=N-OR, -N(R*}CON(R*);, -N(R')SO;N(R*);, -N(R*)SO;R, or
-0C (=0) N (R*) 5. '

Compounds of formula IX may exist in

15 alternative tautomeric forms, as in tautomers 1—3lshown

below. Unless otherwise indicated, the representaﬁion of

any of these tautomers is meant to include the other two.

< ~<F: £
N N= HN %
i N =~ H . : = N
N N : HN)‘ N HN)~ N

R I - SN R o2
20 1 _ 2 _ 3
The R* and RY groupé of formula IX may be taken
together to fofm a fused ring, providing a bicyclié ring
system containing Ring A. Preferred RF/R? rings include a
25 .5-, 6-, 7-, or 8-membered unsaturated or partially
unsaturated ring having 0-2 heteroatomg, wherein said
R*/RY ring is optionally substituted. Examples of Ring A
sfstems are shown belowrby combounds IX-A through IX-DD,
..wherein 2Z! is nitrogen or C{R?) and z? is nitfogen or
30 C(H). '
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Preferred bicyclic Ring A systems of formula IX

15 include IX-A, IX-B, IX-C, IX-D, IX-E, IX-F, IX-G, IX-H,

IX-I, IX-J, IX-K, IX-L, and IX-M, more preferably IX-A,
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IX-B, IX-C, IX-F, and IX-E, and most preferably IX-A, IX-
B, and IX-H.

In the monocyclic Ring A system of formula IX,
preferred R* érouPS'include hydrogen, alkyl- or
dialkylamino, acetamido, or a C;., aliphatic group such as
methyl, ethyl, cyclopropyl, iscopropyl or t-butyl.
Preferred RY groups, when present, include T-R® wherein T
is a valence bond or a methylene, and R® is -R, -N{(R%),
or -OR. Examples of preferred RY include 2-pyridyl, 4-
pyridyl, piperidinyl, methyl, ethyl, cyclopropyl,
iscpropyl, t-butyl, alkyl- or dialkylamiho, acetamido,
optionally substituted phenyl such és phenyl or halo-

substituted phenyl, and methoxymethyl.

In the bicyclic Ring A system of formula IX,
the ring formed by R* and RY taken together may be
substituted or unsubstituted. Suitable substituents
inelude -®, halo, -OR, -C(=0)R, -CO.R, -COCOR, -NOz, -CN,
-S(0)R, -SO0;R, -SR, -N(R")z, -CON(R%);, -SON(R')a,
-0C(=0}R, -N(R')COR, -N(R')CO;(optionally substituted Ci.
aliphatic), -N(R)N(R');, -C=NN(R%);, -C=N-OR,

-N(R*) CON(R*),, -N(R*)SO,N(R')z, -N(R')SO:R, or
-0C(=0)N(R*") ., wherein R and R* are as defined above.
Preferred R*/RY ring substituents include -halo, -R. -OR,
-COR, -CO:R, -CON(R*),, -CN, or -N(R%); wherein R is an
optionally substituted Ci.g aliphatic group.

Preferred R? groups of formula IX include
hydrogen, C;-, aliphatie, alkoxycarbonyl, (un) subgstituted
phenyl, hydroxyalkyl, alkoxyalkyl, aminocarbonyl, mono-
or dialkylaminocérbonyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, phenylaminocarbonyl, and (N-
heterocyclyl)carbonyl. Examples of such preferred R?
substituents include methyl, cyclopropyl, ethyl,
isopropyi, propyl, t-butyl, cyclopentyl, phenyl, CO:H,
CO,CH;, CH,OH, CH,OCH;, CH,CH;CH,OH, CH2CH;CH,OCHa,
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CHpCH,CH,0CHoPh, CHCH,CH;NH;, CHzCH;CHoNHCOOC (CH3)a,
CONHCH (CH,) 2, CONHCH,CH=CH,, CONHCH,CH,OCH,, CONHCH;Ph,
CONH (cyclohexyl), CON(Et),, CON(CH;)CH,Ph, CONH (n-C,H,),
CON (Bt ) CH,CH,CH;, CONHCH;CH(CHs},;, CON(n-C;H,);, CO{3-
methoxymethylpyrrolidin-1-yl), CONH(3-tolyl), CONH(4-

.tolyl), CONHCH;, CO{morpholin-1-yl}, CO(4-methylpiperazin-

1-yl), CONHCH.CH;OH, CONH,, and CO{piperidin-i-yl). &
more preferred R group'for formula IX compounds is
hydrogen.

An embodiment that is particularly useful for
treating GSK3-mediated diseases relates to compounds of

formula X wherein ring A is a pyrimidine ring:

R?
N7
/‘__\_,NH
HN” N
R A
(A}
X

or a pharmacentically acceptable derivative or prodrug
thereof, wherein;

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently selected from -R', any substitutable non-
ortho carbon position on Ring ¢ is independently
substituted by -R°, and two adjacent substituents on

"Ring C are optionally taken together with their
intervéning atoms to form a fused, unsaturated or
partially unsaturated, 5-6 membered ring having 0-3

hetercatoms selected from oxygen, sulfur or nitrogen,
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said fused ring being optionally substituted by halo,

oxo, or -R%;

is selected from -halo, -CN, -NO;, T-v-R®, phenyl, 5-6
membered hetercaryl ring, 5-6 membered heterocyclyl
ring, or Ci.¢ aliphatic group, said phenyl, heteroaryl,
and heterocyclyl rings.each optionally substituted by

‘up to three groups independently selected from halo,

oxo, or -R®, said C,.¢ aliphatic group optionally
substituted with halo, cyano, nitro, or oxygen, or R*
and an adjacent substituent taken together with their
intervening atoms form gaid fing fused to Ring C;

and RY are independently selected from T-R?>, or R* and
RY are taken together with their intervening atoms to

form a fused, unsaturated or partially unsaturated, 5-8

membered ring having 0-3 ring heteroatoms selected from

oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
substituted by oxo or T-R?, and any substitutable
nitrogen on said ring formed by R* and RY is
substituted by RY;

T ig a valence bond or a Ci. akalidene chain;

. -L

RS

is -R or -T-W-R%;

is selected from -R, .-halo, -OR, -C{=O}R, -CO:;R,
-COCOR, -COCH,COR, -NO., -CN, -S{O)R, -S{0).R, -8R,
-N(R%);, -CON(R")z, -SO.N(R’7)2,-0C{=0)R, -N(R’)COR,
-N(R") €O; (optionally substituted C;.s aliphatic),
-N(RY)N(R')2, -C=NN(R%')},, -C=N-OR, -N(R’}CON(R").,
-N(R”)S0.N(R"),, -N(R')SO;R, or -OC(=0}N(R"},;

each R is independently selected from hydrogen or an

optionally substituted group selected from Ci.6
aliphatic, Ce.1p aryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring

atoms; .
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each R™ is independently selected from -R‘, -COR',
-CO; (optionally substituted €. aliphatic), -CON(R"),,
or -SO;R’, or two R* on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
hetercaryl ring;

each Ré is independently selected from -R,  halo, -OR,
-C(=0}R, -CO;R, -COCOR, -NO., -CN, ~5(0})R, -S0;R, -SR,
-N(R%)3, -CON(R%);, -SON(R%)a, -OC(=O)R, -N(R%}COR,
-N(R*)CO; {optionally substituted C;.¢ aliphatie),
-N(R*)N(R*)2, -C=NN(R'),, -C=N-OR, -N(R%)CON(R'),
-N(R*) 80N (R*) 2, -N(R')SO.R, or -OC(=0)N{R%),, or R® and
“an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

vV ig -0-, -8-, -80-, -S0;~, -N(R®)S0,-, -SO.N(R®)-,
-N(R)-, -CO-, -CO;-, -N(R)CO-, -N{R®)C(0)O-,
-N(R®) CON(R®) -, -N(R®)SO,N(R®)-, -N{(R)N(R®)-,
-C(OIN(R®) -, ~OC{O)N(RF) -, -C(R®);0-, -C(R%)sS-, ,
-C(R®),80-, -C(R®);80;-, -C(R®),80,N(R®)-, -C(RS).N(RS)-,
-C(R®)N(R)C(0) =, -C(R®),N(R®)C(0)O-, -C{R®)=NN(R®)-,
-C(R®) =N-0-, -C(R®).N(R®)N(R®)-, -C(R®),N(R®)SO,N(R®)-, or
-C(R®) o (R®) CON (R®) - ;,

W is -C(R®)20-, -C(R%)28-, -C(R®),80-, -C(R®).S0,-,
-C(R®) 380N (R) -, -C(R®),N(R®)-, -CO-, -CO;-,
~C(R°)0C(0) -, -C(R®)OC(O)N(R®)~, -C(R®).N(RS)CO-,
~C(R®)N(R®)C(0)0O-, -C(R)=NN{R®)-, -C(R®)=N-O-,
-C(R®)N(R®)N(R®) -, -C(R®):N(R®)SO.N(R®)-,
-C(R®) N (R®) CON(R®} -, or -CON(R®}-;

each R® is independently selected from hydrogen, an
optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroaryl ring; '

each R is independently selected from hydrogen or an

optionally substituted Cj.¢ aliphatid group, or two R’
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on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterﬁaryl ring; and

each R® is independently selected from an optionally
substituted C;., aliphatic group, -OR®, -SR®, -CORS,
-SOzR®, -N{(R®)2, -N(R®)N(RS),, -CN, -NO,, -CON(R®),, or
-CO;RE.

Compounds of formula X are structurally similar
to compounds of formula II‘except for the replacement of
the pyrazole ring moiety by the triazole ring moiety.
Preferred R?, R*, RY and Ring C groups of formula X are as
described above for the formula II compounds., Preferred .
formula X compounds have cne or more, and more preferably |
all, of the features selected from'the group consisting
of:

(a) Ring C is a phenyl or pyridinyl ring,
opticnally substituted by -R°, wherein when Ring € and two
adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is selected from a
naphthyl, quinolinyl or isoguinolinyl ring;

(b) R* is hydrogen or C;., aliphatic and RY is T-
R?, or R* and R¥ are taken together with their intervening
atoms to form an optionally substituted 5-7 membered
unsaturated or partially unsaturated ring having 0-2 ring
nitrogens; '

(c) R* is -halo, an optionally substituted Ci.¢

‘aliphatic group, phenyl, -COR®, -OR®, -CN, -SO;R®, -SO.NH.,

-N(R®)2, -COR®, -CONH,, ~NHCOR®, -OC(O)NH,, or -NHSO;R®;
and )

(d) R? is hydrogen or a substituted or
unsubstituted group selected from aryl, heteroaryl, or a

Acpa'aliphatic group.
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‘More preferred compounds of formula X have one
or more, and more preferably all, of the features
selected from the group consisting of:

(a) Ring ¢ is a phenyl or pyridinyl ring,
optionally substituted by -R°, wherein when Ring C and two
adjacent substituents thereon form a bicyclic ring
gystem, the bicyclic ring system is a naphthyl ring;

{b) R* is hydrogen or methyl and R¥ ig -R,
N{R');, or -OR, or R* and R’ are taken together with their
intervening atoms to form a benzo ring or a 5-7 membered
carbocyclo ring, wherein said ring formed by R* and RY is
optionally substituted with -R, halo, -OR, -C{=0)R, -CO;R,
-COCOR, -NO;, -CN, -8(O)R, -SO;R, -SR, -N(R%)a, -CON(R%),,

 -SON(R%)2, -0C(=0)R, -N{R')COR, -N(R%)CO,(optionally

substituted C,.¢ aliphatic), -N(R*IN(R*),, -C=NN(RY).,
-C=N-OR, -N{(R')CON(R'),, -N(R')SO,N(R'}s, -N(R')SO;R, or
-OC(=0) N (R%) 2;

{c) R* is -halo, a Ci¢ haloaliphatic group, a Cai-
s aliphatic group, phenyl, or -CN;

{d) R? is hydrogen or a substituted or _
unsubstituted group selected from aryl or a C,.¢ aliphatic
group; . and '

(e} each R® is independently selected from
-halo, =CN, -NO;, -N(R'),, optionally substituted C;.¢
aliphatic group, -OR, -C(O}R, -COzR, -CONH(R'), -N(R*')COR,
-SO:N(R')2, or -N(R')SO;R.

Even more preferred compounds of formula X have

one or more, and more preferably all, of the features

selected from the group consisting of :

(a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R°, wherein when Ring C and two

“adjacent substituents thereon form a bicyclie ring

system, the bicyeclic ring system is a naphthyl ring;
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(b) R* is hydrogen or methyl and RY is methyl,
methoxymethyl, ethyl, cyclopropyl, isopropyl, t-butyl,
alkyl- or an optionally substituted group selected from
2-pyridyl, 4-pyridyl, piperidinyl, or phenyl, or R* and RY

5 are taken together with their intervening atoms to form
_an optionélly substituted benzo ring or a €-membered
carbocyclo ring;

{(e) R' is -halo, a Cy aliphatic group
optionally substituted with halogen, or -CN;

10 (d) R* is hydrogen or a C,-¢ aliphatic group; and

(e) each R® is independently selected from -CI1,
-F, -CN, -CF;, -NH:, -NH(Cj;. aliphatic), -N(Ci..
aliphatie},, -0(C,., aliphatic), Ci aliphatic, and:
-COz(Cy4 aliphatic). ’

15 Another embodiment of this invention relates to..

compounds of formula XI:

HN
R* SN
RY IN’LT::)
XI
20

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein: ]

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyeclic ring selected from aryl, heterocaryl, A
heteroéyclyl or carbocyelyl, saild hetercaryl or
héterocyclyl ring having 1-4 ring heteroatoms. selected

25  from nitrogen, oxygen. or sulfur, wherein Ring D is

substituted at any substitutable ring carbon by oxo or
-R®, and at any substitutable ring nitrogen by -R*,
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provided that when Ring D is a six;membered aryl or
hetercaryl ring, -R® is hydrogen at each ortho carbon
position of Ring D;

R* and RY are taken together with their intervening atoms

to form a fused benzo ring or 5-8 membered carbocycle
. ring, wherein any substitutable carbon on said fused
ring formed by R* and RY is substituted by oxo or T-R%;

T is a valence bond or a C;-4 alkylidene chain;

R® is -R or -T-W-R%;

R’ is selected from -R, -halo, =0, -OR, -C(=O)R, -COR,
-COCOR, -COCH;COR, -NO;, -CN, -S(O)R, -S{0}sR, -8R,
-N(R%);, -CON(R%);, -SO;N(R‘)a2, -OC(=O)R, -N(R*)COR,
-N(R*)CO: (optionally substituted C;.g aliphatic),
-N(R)N(R'};, -C=NN(R*)s, -C=N-OR, -N{R*')CON(R%)j,
-N(R*)SO;N(R*);, -N{R*)SO;R, or -OC(=0)N(R');;

each R is independently selected from hydrogen or an
optionally substituted group selected from Ci.¢
aliphatic, Cg.yp aryl, a heteroéryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 riﬁg
atoms; .

each R' is independently selected from -R’, -COR’,
-C0;{optionally substituted C;_s aliphatic), -CON(R7)a,
or -SO;R7, or two R' on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
hetervaryl ring;

each R® is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, -NQO,, -CN, -S{Q)R, -S0;R, -8R,
“N(R*)z, -CON(R%};, -SON(R%),, -OC{=O)R, -N(R*)COR,
-N(R*)COz (optionally substituted Ci.g aliphatic),
-N(R*)N(R");, -C=NN(R');, -C=N-OR, -N(R')CON(R'):,
“N{R*)SO;N{R*),, -N(R')SO;R, or -OC(=0)N(R*)2;

V i8 -0-, -8-, -80-, -80,-, -N(R®)S80:-, -SON(R%}-,
-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(O}O-,
~N(R)CON(R®) -, -N(R®)SO,N(RF)-, -N(R®)N(R®)-,
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~-C{O)N(R®)-, -OC(O)N(R®)-, -C(R),0-, -C(R®),S-,
~C{R®)280-, -C(R%)2805-, ~C{(R®) 80N (R)-, -C(R®)aN(RE)-,
~C(R®)N(R®)C(0) -, ~C(R®)N(RS)C(0)O-, -C(RS)=NN(RS)-,
-C(R®) =N-0-, -C(R®)N(R*)N(R®)-, -C(R®).N(R®)SON(RS)-, or
-C(R®) 2N (R®) CON (R) - ; ’

W is —C(R%),0-, -C(R®)28-, -C(R®),80-, -C(R®),S0,-,
-C(R®) 280N (R®) -, -C(R®),M(R®)-, -CO-, -CO,-, .
-C{R®)0C(0)-, -C(R®)OC(OIN(R®)-, -C(RS),N(RS)CO-,
-C(R®);N(R°)C(0)0-, -C(R®)=NN(RS)-, -C(R®)=N-O-,
~C(R®) 2N (R®)N(R®) -, =C(R®) .N (R®) SO,N (R®) -,
-C(R®) 2N (R®) CON(R®) -, or -CON(RS)-;

each R® is independently selected from hydrogen or an
optionaily substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroaryl ring; and

each R’ is independently selected from hydrogen or an
cptionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterccyclyl ox
heteroaryl'ring.

Compounds of formula XI are structurally
gimilar to compounds of formula III except for the
replacement of the pyrazole ring moiety by the triazole
ring moiety. Preferred R?, R*, RY, and Ring D groups of
formula XI are as described above for the formula III
compounds. Preferred formula XI compounds have one or

more, and more preferably all, of the features selected

from the group consigting of:

{a)} Ring D is an optiocnally substitutea ring
selected from a phenyl, pyridinyl, piperidinyl,
pipé;azinyl, pyrrolidinyl, thienyl, azepanyl,
morpholiﬁyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3, 4~

' tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-
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dihydro-1H-indolyl, isoquinolinyl, quinolinyl, or

.naphthyl ring;

(b) R* and RY are taken_together with their

Aintervening atoms to form an optionally substituted benzo

ring or 5-7 membered carbocycle ring; and

{c} R* is hydrogen or a substituted or
unsubstituted group selected from aryl, hetercaryl, or a
Ci1-¢ aliphatic group. ’

More préferred compounds of formula XI have one
or more, and more preferably all, of the features
selected from the group consisting of:

(a) Ring D is an optionally substituted ring
selected from phenyl, pyridinyl, piperidinyl, '
pipefézinyl, pyrrolidinyl, morpholinyl, 1,2,3,4-
tetrahydroisogquinolinyl, 1,2,3,4-tetrahydroquinolinyl,
2,3-dihydro-1A-iscindolyl, 2,3-dihydro-1H-indolyl,
isoguinolinyl, quinolinyl, or naphthyl; '

(b) R* and RY are taken together with their
intervening atoms to form a benzo ring or 5-7 membered
carbocyclb ring, wherein said ring formed by R* and RY is
optionally substituted with -R, oxo, halo, -OR, -C(=0)R,
-CO:R, -COCOR, -NO;, -CN, -8(O)R, -80;R, -8R, -N{RY).,
~CON(R')2, -S0:N(R*}s, -OC(=O)R, -N(R*)COR,
-N(R‘Jcog(optionally substituted C,.¢ aliphatic),
-N(R*)N(R'};, -C=NN(R');, -C=N-OR, -N(R‘)CON(R");,
~N(R*) SO;N(R*);, -N(R')SO;R, or -OC(=0)N(R')z;

(c) R? is hydrogen or a substituted or
unsubstituted group selected from aryl or a Cig aliphatic
group; and. . R

(d) each R® is independently selected from halo,
oxo, -CN, NOz, -N{R%);, -CO;R, .-CONH(R'), -N(R*)COR,
-SO0:N(R*),, -N(R*)SO;R, -SR, -OR, -C{(O}R, or a substituted

or unsubsgtituted group selected from 5-6 membered

" heterocyclyl, Ce.ip aryl, or Cig aliphatic.
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Even more preferred compounds of formula XI
have one or more, and more preferably-all, of the
features selected from the group consisting of:

(a) R* and RY are taken together with their

5 intervening atoms to form a benzo ring or 6-membered
carbocyclo ring, wherein said ring formed by R* and RY is
cptionally substituted with halo, CN, oxo, Ci-6 alkfl, Ci-¢
alkoxy, (Ci-¢ alkyl)carbonyl, (C;.¢ alkyl)sulfonyl, mono- or
dialkylamino, mono- or dialkylaminocarbonyl, mono- or

10 aialkylaminocarbonylcxy, or 5-6 membered heteroaryl;

(b) each R® is independently selected from
-halo, -CN, -oxo, -SR, -OR, -N(R‘),, -C(O)R, or a
substituted or unsubstituted group selected from 5-6
membered heterocyclyl, Cs.ip aryl, or Ci;.¢ aliphatic; and

15' (¢) R®* is hydrogen or a C,.¢ aliphatic group.
-Another embodiment of this invention relates to

compounds of formula XIX:

H2
jl;'NH
HN” N
RX !\N
80
20 XTI

or a pharmaceutically acceptable.derivative or prodrug
thereof, wherein:

Ring D is a 5-7 membered monocycli¢ ring or 8-10 membered
bicyclic ring selected from aryl, heterocaryl,
heterocyclyl er cafbocyclyl said heterocaryl or

25 heterocyclyl rlng having 1-4 ring heterocatoms selected
from nitrogen, oxygen or sulfur, whereln Ring D is

subgtituted at any substitutable ring carbon by oxo or
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-R®, and at any substitutable ring nitrogen by -R*,
provided that when Ring D is a six-membered aryl or

hetercaryl ring, -R®

is hydrogen.at each ortho carbon
position of Ring D; ‘

R* and RY are independently selected from T-R®, or R* and
RY are taken together with their intervening atoms to
form a fused, unsgaturated or partially unsaturated, 5-8
membered ring having 1-3 ring heteroatoms selected from
oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fus&d ring is optionally and
independently substituted by T-R?, and any
substitutable nitrogen on said ring is substituted bf
R*;

T is a valence bond or a C;.( alkylidene chain; - -

R? is -R or -T-W-RS; '

R’ is selected from -R, -halo, =0, -OR, -C{=0)R, -CO;R,
~¢OCOR, -COCH;COR, -NO,, -CN, -S(0)R, -S{0)zR, -8R,
-N(R*)z, -CON(R%);, -SO,N(R%);, -OC(=O)R, -N(R%)COR,
-N(R*) CO; (optionally substituted C,.¢ aliphatic),
-N(R*)N(R')s, -C=NN(R');, -C=N-OR, -N(R')CON(RY).,
-N(R*) SO.N{R');, -N(R*)SO;R, or -OC{=0)N(R%};;

each R is independently selected from hydrogen or an
optionally substituted group selected from C;.¢
aliphatic, Cs.10 aryl, a heteroaryl ring having 5-10
ring atoms, or a heteroéyclyl ring having 5-10 ring
atoms;

each R' is independently selected from -R’, -COR’,
-Cozfoptionally substituted Ci1.¢ aliphatic), —CON(RUZ;
or -SO;R’, or two R* on the same nitrogen are taken
togethgr-to form a 5-8 membered heterocyclyl or
heterocaryl ring; o

each R® is independently selected from -R, halo, -OR,
~C(=O)R, -COR, -COCOR, -NO;, -CN, -S(O)R, -SOuR, -SR,
-N(R%),, -CON(R')a, -SO:N(R%)s, -OC(=O)R, -N(R*)COR,
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-N(R*) CO; (optionally substituted C;.¢ aliphatic),
-N(R*)N(R*),, -C=NN(R%);, -C=N-OR, -N(R%)CON(R*),,
-N(R')SO;N (R*);, -N(R*)SO;R, or -0C(=0)N(R%):;

Vv ig -0-, -S-, -80-, -80;-, -N(R®)S0,-, -S0.N(R®)-,
-N(R®)-, -CO-, -CO;~, -N(R®)CO-, -N(R®)C(O)O-,
-N(R®) CON (R®) -, -N(R®}SO.N(R®)-, -N(RS)N(R®)-,
~C(O)N(R®) -, -OC(Q)N(R®)-, -C(R®);0-, -C(R®),S-,
-C(R®)380-, -C(R®)380,-, -C(R®)280,N(R®)-, -C(R®),N(R)-,
-C(R®) ;N (RS) C(0) -, -C(R®).N(R®)C(0)O-, -C(R®)=NN(RS)-,
-C(R®)=N-0-, -C(R®);N(RSIN(R®)-, -C(RS).N(R®)SO.N(R®)-, or
-C(R®) ;N (R®) CON (R®) - ; '

W is -C(R®);0-, -C(R®);8-, -C(R)280-, -C(R®)850;-,
~C(R®) 280,N (R®) -, -C(R®),N(R®)-, -CO-, -CO,-,
-C(R®)OC(0) -, —C(R®)OC (O)N(R®) -, -C(R®),N(R®)CO-,
~C(R®);N(R) C(0)0-, -C(R®)=NN(R®)-, -C(R®)=N-O-,
-C(R®) N (R®)N(R®) -, -C(R®),N{R®)SO.N(R®)-,
-C(R®) ;N (R®) CON(R®) -, or -CON(RS)-;

each R® is independently selected frcﬁ hydrogen or an
optionally substituted Ci., aliphatic group, or two R®
groups én the game nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered

- heterocyeclyl or heteroaryl ring; and

each R’ is independeﬁtly selected from hydrogen or an-
opticnally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
-nitrogen to form a 5-8 membered heterocyclyl ring or
hetercaryl.

Compounds. of formula XII are structurally

-8imilar to compounds of formula IV except for the

replacement of the pyrazole ring moiety by the triazole

ring moiety. Preferred R?, R*, RY, and Ring D groups of
formula XII are as described above for the formula IV

compounds. Preferred formula XII compounds have one or
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more, and more preferably all, of the features selected
from the group consisting of:

(a} Ring D is an opticnally substituted ring
selected from a phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, thienyl, azepanyl,
morpholinyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
ﬁetrahydroquinolinyi, 2,3-dihydro-1H-isoindolyl, 2,3-
dihydro-1H-indolyl, isoquinolinyl, quindlinyl, or
naphthyl ring;

(b} R* is hydrogen or Ci., aliphatic and RY is T-
R’, or R* and R’ are taken together with their intervening
atoms to form an optionally substituted 5-7 membered
unsaturated or partially unsaturated ring having 1-2 ring
hetercatoms; and

(c} R® is hydrogen or a substituted ox
unsubstituted group selected from aryl, heteroaryl, or a
Ci-¢ aliphatic group. ‘

' More preferred compounds of formula XII have
ocne or more, and more preferably all, of the features
selected from the group consisting of:

(a) Ring D is an opticnally substituted ring
selected from phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, morphelinyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydrodquinolinyl,
2,3-dihydro-1H-igoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, quinolinyl, or naphthyl;

(b} R* is hydrogen or methyl and RY is -R,
N(R')z, or -OR, or R* and RY are taken together with their

intervening atoms to form a 5-7 membered unsaturated or

partially unsaturated ring having 1-2 ring nitrogéns,

wherein said ring is optionally substituted with -R,
hale, oxo, -OR, -C(=0}R, -CO,R, -COCOR, -NOi, -CN, -S(O)}R,
-S0;R, -SR, -N(R%)z, -CON'R');, -8SO;N(R')z, -OC(=0)R,

- -N(R*)COR, -N(R*)CO;(opt:nally substituted C,.¢ aliphatic),

-200-
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-N(R*}IN(R*),, -C=NN(R');, -C=N-OR, -N(R*)CON(R'),,

-N(RY) SO:N(R')2, -N(R')SO;R, or -0C(=0)N(R%),;

(c) R* is hydrogen or a substituted or
unsubstituted group selected from aryl or a Ci.s aliphatic
group; and

(d) each R® is independently selected from halo,
oxo, CN, NO;, -N(R');, -CO;R, -CONH(R'), -N(R*)COR,
-SO;N(R*)z, -N(R*)SO;R, -SR, -OR, -C(O)R, or a substituted
or unsubgtituted group selected from 5-6 membered
heterocyclyl, Ce.1p aryl, or Ci.¢ aliphatic.

Even more preferred compounds of formula XII
have one or more, and more preferably all, of the
features selected from the group consisting of:

‘ (a) R* and RY are taken together with their
intervening atoms to form a 6-membered unsaturated or
partially unsaturated ring having 1-2 ring nitrogens,
optioﬁally substituted with halo, CN, oxo, Ci¢ alkyl; Ci ¢
alkoxy, {C;.s alkyl)carbonyl, (C,.¢alkyl)sulfonyl, mono- or
dialkylamino, mono- of dialkylaminocarbonyl, mono- or
dialkylaminocarbonyloxy, or 5-6 membered heteroaryl;

{b) each R® is independently selected fyom
-haio, -CN, -oxo, -SR, -OR, -N(R%');, -C(O)R, or a
substituted or unsubstituted group selected from 5-6
membered heterocyclyl, Ce.yp aryl, or Ci.g aliphatic; and

() R?* is hydrogen or a C.¢ aliphatic group.

Another embodiment of this invention relates to

compounds of formula XIII:
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- or a pharmaceutically accepfable derivative or prodrug

therecf, wherein:

2' is nitrogen, CR®, or CH, and 2°® is nitrogen or CH;
provided that one of Z' and 2? is nitrogen;

G is Ring C or Ring D; . '

Ring C is gelected from a phenyi, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,
wherein said Ring C has one or two ortho substituents
independently selected from -R*, any subsﬁitutablé non-
ortho carbon position on Ring C is independently

~ substituted by -R°, and two adjacent substituents on
Ring C are optionally taken tcogether with their
intervening atoms to form a fused, unsaturated or
partiallf ﬁnsaturated, 5-6 membered ring having 0-3
hetercatoms selected from oxygen, sulfur or nitrogen,
said fused ring being optionally substituted by halo,
oxo, or -r%; '

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
biecyelie ring selected from aryl, heteroaryl,
heterocyclyl or carboeyelyl, said heterbaf?l or
heterocyclyl ring having 1-4 ring heterocatoms se}ected
frdm-nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by oxo or

- -R?, and at any substitutable ring nitrogen by -R*,
_provided that when Ring D is a six-membered aryl or

-202-
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heterocaryl ring, -R° is hydrogen at each ortho carbon
position of Ring D;

R' is selected from -halo, -CN, -NO;, T-V-R®, phenyl, 5-6
membered heterocaryl ring, 5-6 membered heterocyclyl
ring, or C;.¢ aliphatic group, said phenyl, heteroaryl,
and heterocyclyl rings each optionally substituted by
up to three groups independently selected from halo,

~oxo, or -R?, said Ci.aliphatic group optionally
‘substituted with halo, cyano, nitro, or oxygen, or R'
and an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

R* and R¥ are independently selected from T-R’, or R* and
RY are taken together with their intervening atoms to:
form a fused, unsaturated or partially unsaturated, 5-8
membered ring having 0-3 ring hetercatoms selected from .
oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
substituted by oxo or T-Rf, and any substitutable
nitrogen on said ring formed by R* and RY is
substituted by R%;

T is a valence bond or a C;4 alkylidene chain;

R? is -R or -T-W-RS;

R® ié selected from -R, -halo, -OR, -C{=0}R, ~CO;R,
-COCOR, -COCH;COR, -NO,;, -CN, -S{C)JR, -S(0)2R, -8R,
-N(R*) 2, -CON(R")2, -SO,N(R"}),, -OC(=O}R, -N(R7)COR,
-N(R7) CO; (optionally substituted C;_¢ aliphatic),
-N{R*)N(R%};, -C=NN(R')2, -C=N-OR, -N(R"}CON(R"),,
-N(R7) SO.N (R7},, -N(R*)SO:R, or -OC(=0}N(R");;

each R is independently selected from hydrogen or an

optionélly substituted group selected from Ci-¢
aliphatie, Ce.10 aryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring

atoms; .
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each R* is independently selected from -R’, -COR’,

-CO; (optionally substituted C;-¢ aliphatic), -CON(R"),, .
or -SO;R’, or two R* on the same nitrogen are taken
together to form a 5-8 membered-heterccyclyl or
heterovaryl ring;

each R® is independently selected from -R, halo, -OR,

-C(=0)R, -CO;R, -COCCR, -NOz, -CN, -S(O)R, -SO;R, -SR,
-N(R*);, -CON(R');, -8O0,N(R%);, -OC(=0)R, -N(R%)COR,
-N(R‘)Coz(cptionally-substituted Ci.¢ aliphatic),
-N(R*)N(R*),, =C=NN(R*);, -C=N-OR, -N(R*)CON{(R%).,
-N(R*) SO;N (R*)s, -N(R‘})SO;R, or -OC(=O)N(R%);, or R® and
an adjacent substituent taken together with their

intervening atoms form said ring fused to Ring C;

Vv is -0-, -8-, -80-, -80;-, -N(R®)S0;-, -SO.N(R®)-,

-N(R®)-, -CO-, -COs-, -N(R®)CO-, -N(R®)C({0)O-,
-N(R®)CON(R®) -, -N(R®)SO,N(R®)-, -N(R®)N(RS)-,
~C(O)N(R®) -, -OC(O)N(R®)-, -C(R®};0-, -C(R®))S-,

-C(R®);80-, -C(R®),80,-, -C(R®).S0.N(R®)-, -C(R®).N(R®)-,
-C(R®)N(R®)C(0) -, -C(R®):N(R®)C(O)O-, -C(R®)=NN(R®)-,
-C(R®)=N-0-, -C(R®).N(R®)N(R®)-, -C(R®),N(R®)SO,N(R®)-, or
-C{R®) ;N (R®) CON (R®} -;

W is ~C(R%);0-, -C(R®)z8-, -C(R®).850-, -C(R®).150:-,

-C(R®),SO;N(R} -, -C(R®).N(RS)-, -CO-, -CO,-,
~C(R)0C(0) -, ~C(REYOC(O)N(R®) -, -C(R®) N (RS)CO-,
-C{R®);N(R®)C(0)0-, -C(R®}=NN(R®)-, -C(R®)=N-O-,
-C(R®);N(R®)N(R®) -, -C(R®).N(R®)SON(R®}-,

-C(R®) ,N(R®) CON (R} =, "or -CON(R®)-;

each R® is independently selected from hydrogen, an

optionally substituted C;., aliphatic group, or two R®
groupe on the same nitrogen atom are taken together

with the nitrogen atom to form a 5-6 membered

' hétero;yclyl or hetercaryl ring;

each R’ is independently selected from hydrogen or an

optionally substituted C.¢ aliphatic group, or two R’
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on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
.heterocaryl ring; ' '

each R® is independently selected from an optionally
substituted C;.4 aliphatic group, -OR®, --8R®, -CORS,
-S0;R®, -N(R%);, -N(R®)N(R®);, -CN, -NO,, -CON(R)), or
-CO,R%; and

R® is selected from halo, -OR, -C(=0)R, -CO;R, -COCOR,
-NO;, -CN, -S(O)R, -80;R, -SR, -N(R'),, -CON(R%),,
-S0;N(R*)z, -OC{=0)R, -N(R')COR, -N(R*)CO,(opticnally
substituted C,.¢ aliphatic), -N(RYIN(R*),, -C=NN(R%).,
-C=N-OR, -N{(R')CON(R*);, ~N{R*)SO;N(R*'),, -N(R')SO.;R,
-0C{=0)N(R*),, or an optionally substituted group
seiectéd from C;.s aliphatic, Cs.i0 aryl, a heteroaryl
ring having 5-10 ring atoms, or a heterocyclyl ring
having 5-10 ring atoms. ]

Compounds of formula XIIX may be represented by

specifying Z! and 2%’ as shown below:

R R2
JN:SNH j’: NH
HNT N HN” N
A" [ S R* l.\N
RYZ N7 R~
. :
XIITa XIIIb

" Compounds of formula XKIIT are structurally
similar to compounds of formula V except for the
replacement of the pyrézole ring moiety by the triazole
ring moiety. Preferred R?*, R*, RY, R®, and Ring G groups
of formula XIII are as described above for the formula V

compounds: Preferred formula XITI compounds have one or
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more, and more preferably all, of the features selected
from the group cdnsisting of:

(a) Ring C is a phenyl or pyridinyl ring,

opticnally substituted by -R®, wherein when Ring € and two

adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is selected f¥om a
naphthyl, quinolinyl or isoquinolinyl ring, and R® is
-halo, an optionally substituted C,.¢ aliphatic group,
phenyl, -COR®, -OR®,” -CN, -SO;R®, -SO,NH;, -N(R®);, -CO.RS,
-CONH,, -NHCOR®, -OC{(O)NH,, or -NHSO,R®; or Ring D is an
optionally substituted ring selected from a phenyl,
pPyridinyl, piperidinyl, piperazinyl, pyrrolidinyl,
thienyl,‘azepanyl, morpholinyl, 1,2,3,4-
tetrahydroisoquinolinyl,'1,2,3,4-tetrahydroquinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, guinolinyl, or naphthyl ring;

{b) R* is hydrogen or C,., aliphatic and RY is T~
R*, or R* and RY are taken together with their intervening
atoms to form an optionally substituted 5-7 membered
unsaturated or partially unséturated ring having 0-2 ring
nitrogens; and .

(¢} R? is hydrogen or a substituted or
unsubstituted group selected from aryl, heterocaryl, or a
Ci-¢ aliphatic group. _

More preferred compouﬁds of formula XIIT have
one or more, and more preferably all, of the features
selected from the group consisting of:

(a) -Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring € and two
adjacent substituents thereon form a bicyclic ring
system, the bicyclic ring system is a naphthyl ring, and
R' is -halo, a Ci-¢ haloaliphatic group, a Ci.¢ aliphatic
group, phényl; or -CN; or Ring D is an optionally

substituted ring selected from phenyl, pyridinyl,
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piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydfoquinolinyi, 2,3-dihydro-1H-isoindolyl, 2,3-
dihydro-1H-indolyl, isoquinolinyl, quinolinyl, or
naphthyl; )

(b} R* is hydrogen or methyl and RY is -R,
N(R')2, or -OR, or R* and RY are taken together with their
intervening atoms to form a benzo ring or a 5-7 membered

carbocyclo ring, wherein said ring formed by R* and RY ism

.optionally substitut&d with -R, halo, -OR, -C{=0)R, -COR,

-COCOR, -NO;, -CN, -8(0)R, -SO;R, -SR, -N(R%};, -CON(R%).,’
-SO;N(RY),, -OC(=0)R, -N(R*)COR, -N(R*}CO,(optionally
substituted C,.¢ aliphatic), -N(R*)N(R%),, -C=NN(R%).,
-C=N-OR, -N{R')CON(R'),, -N(R')SO.M(R%),, -N(R')SO,R, or
-OC(=O)N(R*)z;

{c) R® is hydrogen or a substituted or
unsubstituted group selected from aryl, or a Ci.¢
aliphatic group; and

{d) each R® is independently selected from
-halo, -CN, -NO;, -N{(R%),, optionally substituted C;_¢
aliphatic group, -OR, -C{O}R, -COsR, -CONH(R'), -N(R%)COR,
-SO;N(R*);, or -N(R%)SO;R, and, when Ring G is Ring D, Ring
D is substituted by oxoc or R®. ‘

Even more prefefred compounds of formula XIII
have one or more} and more preferably all, of the
features selected from the group consisting of:

_ (a) R* is hydrogen or meEhyl and RY is methyl,
methoxymethyl, ethyl, cyclopropyl, isopropyl,.t-butyl,
alkyl- or an optionally substituted group selected from

2-pyridyl, 4-pyridyl, piperidinyl, or phenyl, or R* and RY

are taken together with their intervening atoms to form a
benzo ring or a 6-membered carbocyclo ring wherein said

ring formed by R* and RY is optionally substituted with

' halo, CN, oxo, Ci.s¢ alkyl, Ci- alkoxy,'(cl4 alkyl)carbanyl,
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(Ci-s alkyl)sulfonyl, mono- or dialkylamino, mono- or
dialkylaminocarbonyl, mono- or dialkylaminocarbonyloxy,
or 5-6 membered heterocaryl; .

(b) Ring C is a phenyl or pyridinyl ring,
optionally substituﬁed by ~R®, wherein when Ring C and two
adjacent substituents thereon form a bicyciic ring
system, the bicyclic ring system is a naphthyl ring, and
R' ig -halo, a C;., aliphatic group optionally substituted
with halogen, or -CN; or Ring D .is an optionally
substituted ring selected from phenyl, pyridinyl,
piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, isoquinolinyl, quinolinyl, or
naphthyl;

(¢) R? is hydrogen or a Ci.¢ aliphatic group; and.

(d) each R® is independently selected from -Cl,
-F, -CN, -CF;, -NH;, -NH(Cy.( aliphatic), -N(Ci.a
aliphatic)s, -0(Ci, aliphatic), Ci. aliphatic, and
-C0;(Cy.4 aliphatic), and when Ring G is Ring D, Ring D is,
substituted by oxo or RS.

Representative compounds of formula IX are

shown below in Table 8.

Table 8.

X e

N+* N . N7*

N NH “NK H
HN . );r

”acfm cl C)f‘*u o Cﬁu CFs
e N4\© N&@ HN N')\©

IX-1 IX-2 . IX-3
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In another embodiment, thig invention provides
a composition comprising a compound of formula IX and a
pharmaceutically acceptable carrier.

One aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient,
comprising administering to the patient a therapeutically
effective amount of a composition comprising a compound
of formula IX. '

_ Another aspect relates to a method of treating’
a disease that ie alleviated by treatment with a GSK-3
inhibitor, said method comprising the step of

administering to a patient in need of such a treatment a

‘therapeutically effective amount of a -composition

comprising a compound of formula IX.

Another aspect relates to a method of enhancing
glycogen synthesis and/or lowering blood levels of
glucose in a patient in need thereof, comprising
administering to said patient a therapeutically effective
amount of a composition comprising a compound of formula
IX. This method is especially useful for diabetic
patients. -

Ancother aspect relates to a method of
inhibiting the prodﬁction of hyperphosphorylated Tau
protein in a patient in need thereof, comprising
administering t§ said patient a therapeutically effective
amount of a composition comprising a compound of :prmula

IX. This method is especially useful in halting or

-.slowing the progressicn of Alzheimer’s disease.
30

Enother aspect relates to a method of
inhibiting the phosphorylation of B-catenin in a patient

in heed-;hereof, comprising administering-to said patient

a therapeutically effective amount of a cbmposition

~222-
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comprising a compound of formula I?._ This method is
especially useful for treating schizophrenia.

One aspect of this invention relates to a
method of inhibiting Aurora activity in a patient,
compfising-administering to the patient a therapeutically
effective amount of a compositidn comprising 'a compound
of formula IX. '

Another aspect relates to a method of treating
a disease that is alleviated by treatment with an Aurora
inhibitor, said method comprising the step of
administering to a patient in need of such a treatment a
therapeutically effective amount of a composition w
comprising a compound of formula IX. This method is
especiélly useful for treating cancer, such as colon,
ovarian, and breast cancer.

Another method relates to inhibiting GSK-3 or
Aurcra activity in a biclogical sample, which methed
comprises contacting the biological sample with the GSK-3
or Aurora inhibitor of formula IX, or a pharmaceutical
composition thereof, in an amount effective to inhibit
GSK-3 or Aurora.

Each of the aforementioned compositions and
methods directed to the inhibition of GSK-3 or Aurora, or
the treatment of a disease alleviated thereby, is

preferably carried out with a preferred compound of

- formula IX, as described abeove.

The compounds of this invention may be prepared
as illustrated by the Synthetic Methods below, by the
Synthetic Examples described herein and by general
methods known to those skilled in the art.

General Synthetic Methods )
.The general synthetic methods below provide a

series of general reaction routes that were used to
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prepare compounds of this invention. Methods A-F below
are particularly useful for preparing formula. IT
compounds. In most cases, Ring C ig drawn as a bhenyl
ring bearing an ortho R' substituent. However, it will be
apparent to one skilled in the art that compounds having
other Ring C groups may be obtained in a similar manner.
Methods analogous to methods A-F are also useful for
preparing other compounds of this invention. Méthods F-I
below are particulary useful for preparing compounds of
formula IITI or IV,

Method A
R? ,
Cl “NH Rzr(ﬂz (HO).B R? R®
RGA HoN” - S NH : :EiNH
, ,Et 2 HNSN ‘ _ HN
RY“TNTCH R~ N Pl FL]fLN R
1 RN _ R N°
2 | II

Method A is a general route for the preparation
of compounds wherein ring C is an aryl ﬁr hetercaryl
ring. Preparation of the gtarting dichloropyrimidine 1
may be achieved in a manner similar to that described in

‘Chem. Pharm. Bull., 30, 9, 1882, 3121-3124: The chlorine

in pogsition 4 of intermediate 1 may be replaced by an
aminopyrazole or aminoindazole to provide intermediate 2
in a manner similar to that described in J. Med. Chem.,
38, 3547-3557 {(1995). Ring C is then introduced using a

boronic ester under palladium catalysis (see Tetrahedron,

48, 37, 1992, 8117-8126). This method is illustrated by

the following procedufe.

) A suspension of 1H-gquinazoline-2,4-dione (10.0
g, 61.7 mmol) in POCl; (60 mL, 644 mmol) and N,N-
dimethylaﬁiline {(8mL, 63.1 ﬁmol) is heated under reflux

~224-
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‘dichloroquinazoline product may be used without further

- methyl-l1H-pyrazol-3-yl)-amine (50 mg, 0.19 mmol) in DMF

—

for 2 h. BExcess POCl; is evaporated under vacuum, the
residue is poured into ice, and the precipitate is

collected by filtration. The crude solid 2,4-

purification.

To a solution of 2,4-dichloro-quinazoline (3.3
g, 16.6 mmol) in anhydrous ethanol (150 mL) iz added 5-
methyl-1H-pyrazol-3-yl amine (3.2 g, 32.9 mmol). The
mixture is stirred at room temperature for 4 h, and Ehe
resulting precipitate is collected by filtration, washed
with ethancl, and dried under vacuum teo afford (2-chloro-
quinazolin-4-yl) - (5-methyl-1H-pyrazol-3-yl)-amine.

To a selution of (2-chleoro-quinazolin-4-yl)-(5-

(1.0 mL} is added the desired arylboronic acid (0.38
mmol} , 2M_Na2CO$ {0.96 mmol), and tri-t-butylphosphine
(0.19 mmol). Under nitrogen, PdC1=(dppf) {0.011 mmocl) is
added in one portion. The reaction mixture is then
heated at 80°C for 5 to 10 hours, cooled to room
temperature, and poured into water (2 mL). The resulting
precipitate is collected by filtration, washed with
water, and purified by HPLC.

Method B

CO.H
1 -0
we Gl
(ii) 5 | 6
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.illuatrated_by.thg_fqllowing procedure.. o ' =—J

(iii) 7

Methods B through F describe routes where the
pyrazole ring system is introduced after Ring € and the
Pyrimidine ring portion are firét constructed. . A
versatile intermediate is the 4-chloropyrimidine 4, which
is readily obtained from pyrimidinone 3 as shown in
Method B(i). This reaction sequence is generally -
applicable for a variety of Ring C gfoups including
aliphatic, aryl, heteroaryl, or heterocyclyl. See J.
Med. Chem., 38, 3547-3557 (1995).

For quinazoline ring systems (where R* and RY
are taken together to form a benzo ring), the useful
intermediate 6 may be obtained by condensing an
anthranilic acid or its derivative with a benzamidine as
shown in Method B(ii) or by condensing a benzoylchloride
with an anthranilamide as shown in Method B(iii). Many
substituted anthranilic acid,'anthranilaﬁide, benzamidine
and benzoylchloride starting materials may be obtained by
known methods. See Aust. J. cpem., 38, 467-474 and J.

'Med., Chem., 38, 3547-3557 (1995). Method B{iii) is

To a solution of antﬁranilamide {33 mmol) in
THF and CH,Cl, (1:1, 70 mL) is added the.desired

benzoylchloride (33 mmol), and triethylamine (99 mmol) at

room temperature. The mixture is stirred for about 14
hours.. The resulting precipitate is collected by
filératiqn, washed with CH;Cl; and water, and dried under

vacuum. The crude 2-benzoylaminobenzamide may be used

directly for the next step without further purification.
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To a solution of the above erude product (13
mmol} in ethanol (50 mL) is added NaOEt (26 mmol) at room
temperature. The mixture ig heated under reflux for 48
tb 96 h. The solvent ig evaporated and the residﬁe is
neutralized using concentrated HCl to pH 7. The product
is then collected by filtration and dried under vacuum to
provide 2-pheny1—3H-qﬁinazolin—4-pne that may be used
without further purification.

To a suspension of the above product (12 mmol)

in boc13 (120 mmol) is added tri-n-propylamine (24 mmol).

The mixture is heated under reflux for 1h. After removal
of the excess POCl; by evaporation, the residue is
digsolved in ethyl acetate, and washed with 1N NaOH
{twice) and water (twice). The organic layer is dried
over MgS0,, the solvent is evaporated under vacuum, and
.thg crude product is purified by flash chromatography
(eluting with 10% of etﬁyl actetate in hexanes) to give
4-chloro-2-aryl quinazoline.

To a solution of 4-chloro-2-aryl quinazoline
(0.16 mmol) in DMF (or THF, ethanol) (1 mL) is added the
desired aminopyrazole or aminoindazole (0.32 mmol}. The
mixture is ﬁeated in DMF (or THF under reflux) at 100 to
110°C for 16 h (or in ethanol at 130-160°C for 16 houxs)
and then poured into water (2 mL}. The precipitate is

collected by filtration and purified by HPLC.

Method C

NH R
HoN

_ o)
. 0 ) e R* 3
wipooe 2 Fwa
RX RN
9

8 .
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Method D{i)

NH R!
. : HaN
0 Cl 2
- POCI,
RxJkA;cozEt H"’!-‘-';"ycoza 9
10 ’ 11

Methods C and D(i) above employ P-ketoesters 8
and 10, respectively, as pyrimidinone precursors. Thg
substitution patterm of the R* and RY groups on the
pyrimidinone ring will be reversed if a chlorocrotonate
11 (Synth. Comm, (1986), 997-1002), instead of the
cofresponding B-ketoester 10, is condensed with the i f
desired benzamidine. These methods are illustrated by
the following general procedure. 7 -

To a solution of a B-ketoester (5.2 mmol) and
amidinium chloride (5.7 mmol) in ethanol {5 mL) is added
sodium ethoxide (7.8 mmol). The mixture is heated under
reflux for 7-14 hours. After evaporation the resulting
residue is dissolved in water, acidified with
concentrated HCl to pH 6, and then filtered to obtain a
solid product 2—ary1—3ﬂ=pyrimidin-4-one (yield 75-87%),
which may be purified by flash column chromatography if
needed. To this pyrimidinone (3.7 mmol} is added POCl; (4
mL) and n-Pr;N (1.4 mL). The mixture is heated under
refiux for 1 hour. After evapbration of the excess POCl;, -
the regidue is dissolved in ethyl acetate, washed with AN
NaOH solution {three times) and NaHCdg (once), and dried
over MgS0O,. The solvent is removed under vacuum and the
residue iSAPurified by flash colﬁmn chromatography
eluting with 10% of ethyl acetate in hexaneg to give 2—‘

aryir4-chloro-pyrimidine as a pale yellow syrup. This

crude product may be treated with a 3-aminopyrazole or 3-

aminoindazole as described above.
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Method D(ii)

NH R
o HeN ' . 9 'POC, cl
R 1 nPrN R
N 3 = 1
EoACOEt —— » { NH B | ILfN .
RO O"N refiux Ccl” N
36 37 38
2
N R
morpholine, o HaN A HN
MeOH N R1 R~ I\N R‘
—_— ——- -,
e I o
39 40

Method D{ii) above shows a general route for
the preparation of the present compounds, such as
compound 40, wherein RY is N(R*).. See Il Farmaco, 52(1)
61-65 (1997). Displacement of the 6-chloro group is
exemplified here using morpholine. This method is
illustrated by the following procedure.

To a solution of 2-methy1maldnic acid diethyl
ester (5 ﬁmol) and sodium ethoxide (15 mmol) is added the
appropriate amidine salt (5 mmol)} in ethanol (10 mL) and
the reaction heated at reflux for 2-24 hours. The
residue is dissolved in water and acidified with 2N HCI.
The resulting precipitate is filtered 6ff.£nd further
purified by fiash chromatography (yield 5-35%) to afford
the pyrimidinedione 37. To 37 (1.6 mmol) is added POC1,
(32 mmol) and tri-n-propylamine (6.4 mmol) and the |
reaction rgfluxed is for 1h.r'After evaporation of excess
POCl;, the residue is dissolved in ethyl aéetate, basified
with iN NaOH, -separated and the agqueous phase twice more

extracted with ethyl acetate. The combined organlcs are

-~ dried (sodlum sulfate) and evaporated. Purification by
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flash_chromaﬁography provides the dichloropyrimidine (38)

as a yellow cil in 23% yield.

A sclution of 38 (0.33 mmol) in methanol {5 mL)
is treated with an amine, exemplified here using
morpholine (0.64 mmol) and refluxed 1 hour. &after
evaporation of sclvent, the residue is purified by flagh
chromatography to provide the mono-chloropyrimidine 39 as
a colorless oil in 75% yield.

The mono-chloropyrimidine, 39, (0.19 mmol) may

.be treated with a 3-aminopyrazole or 3-aminoindazole

compound in a manner substantially similar those

described above in Methods A and . B.

Method F
R
R' O
[i:TJLN=c=o Hy'L§CH2 NH R'
NH4OAc )\©
AcOH,
z reflux . 9 (R*=H)

As shown by Method E, an acyl isocyanate 12 may

. be condensed with an enamine to provide . pyrimidinone 9

(7. Org. Chem {1993), 58,. 414-418; J.Med.chem.,'(1992),
35, 1515-1520; J.0rg.Chem., %1967, 32, 313-214). This
method is illustrated by the following general procedure.
The ‘enamine is prepared according to W. White,
et al, J. Org Chem. (1567), 32, 213-214. The acyl _
isocyanate is prepared according.to G Bradley, et al, J.
Med. Chem. (1992), 3%, 1515-1520. The coupling.reaction

.then follows the procedure of 8 Kawamura, et al, J. Org.

Chem, (1993), 58, 414-418. To the enamine (10 mmol) in
tetrahydrofuran (30 mk) at 0°C under nitrogen is added
dropw1se .over 5 min a solution of acyl isocyanate (10
mmol) in tetrahydrofuran {5 mL). After stirring for 0.5
h, acetic acid (30 mL) is added, followed by ammonium
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acetate (50 mmol}. The mixture is refluxed for 2 h with ,
continuous removal of tetrahydrofuran. The reaction is
cocled to room temperature and is poured into water {100
mL) . The precipitate is filtered, washed with water and
ether and dried to provide the 2-aryl-3H-pyrimidin-4-one.

Method F
O
f\fLOH fl_):o NH40H dLNW Heat
NNH, ——> 16
NH, o
13 _ 15 R

Method F shows a general route for the
preparatioﬁ‘of the present compounds wherein R* and RY are
taken together to form a 5-8 membered partially
unsaturated saturated or unsaturated ring having 1-3
hetéroatoms. The condensation of a 2-amino-carboxylic
acid, such as 2-amino-nicotinic acid 13, and an acid

chloride 7 provides an oxazinone 14. Treatment of 14’

‘with ammonium hydroxide will furnish the benzamide 15

which may be cyclized to a 2-(substituted) -pyrido[2,3-
d} I1,3lpyrimidin-d4-one 16. This method is illustrated by
the following procedure. _

2- (Trifluoromethyl)benzoyl chloride_(4.2 ml,
29.2 mmol) is added dropwise to a, solution of 2-
aminonicotinic acid (2.04g, 14.76 mmol) in 20 ml of
pyridine. The reaction mixture ié'heated-at.lss C for 30
min’ then cocled to room temperature.. The reaction is

poured into 200 ml of waﬁer and an oil forms which

solidifies upon stirring. The solid is collected by

vacuum filtration and washed with -water and diethyl
ether. The product is dried to give 2-(2-

trifluoromethyl -phenyl)-pyrido[2,3-d] [1, 3] oxazin-4-one
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(2.56 g, 60% yield) which may be used in the next step
without-furthef'purification. ' '

2- (2-Trifluoromethyl-phenyl) -pyrido[2,3-
d] {1,3)oxazin-4-one (2.51g) is stirred in 30% ammonium

hydroxide {25 ml} at room temperature overnight. The

- resulting precipitate is filtered and rinsed with water

and diethyl ether. The precipitate is dried under wvacuum

at 50 ¢ overnight to give 2-(z-trifluocromethyl-

benzoylamino) -nicotinamide (850 mg, '33% yield)

2-(2—Trifluoromethyl-benzoylamino)-nicotinamide
(800mg, 2.6mmol) is dissolved in 10ml of ethanol.
Potassiuﬁ ethoxide {435mg, 5.2mmol) is added to the
solution which is heated to reflux for 16 h. The

reaction mixture 1s evaporated in vacuo to afford a gummy

residue that is dissolved in water and acidified with 10% .

sodium hydrogen sulfate to pH 7. The reéulting
precipitate is filtered and dried under vécuumrat 50 € to
give 2-{2-trifluoromethyl-phenyl)-3H-pyrido[2,3-
dlpyrimidin-4-one:

Method G

Method G is analogous to Method B(i) above.
This method is illustrated by the fbllowing'general
pfocedure. |

2-(3,4—Di¢hloro-phenyi)—3H-quinazolin-4-dne
{1g, 3.43 mmol) is suspended in' phosphorus oxychloride (4
mL) and .the reaction mixture was stirred at 110°C for 3
hours. The golvents are then evaporated and the residue

is treated carefully with an ice cold agueous saturated

éolution of NaHCO.. The seclid is collected by filtration

and washed with ether to give 4-chlore-2-(3,5-dichloro-
phenyl) -quinazoline as a white solid (993 mg, 93%).

| '_Io 4-chlo;o—2-(3,5-dichloro-pheny1)-quinazoline
(400mg, 1.29 mmol) in THF (30 mL) is added 3-amino-5-
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methyl pyrazole (396 mg, 2.58 mmol) and the reaction
mixture is heated at 65°C overnight. The solvents are
fhen evaporated and the residue triturated with ethyl
acetate, filtered and washed with a minimum amount of
ethanol .te give [2-(3,4-dichlorophenyl)-quinazolin-4-yl]j-
(5-methyl-2H-pyrazol-3-yl) -amine as a white solid (311 mg
65%) : mp 274°C; 'H NMR (DMSO) § 2.34 (3H, s), 6.69 (1H,
s), 7.60 (1H, m), 7.84 (1H, d), 7.96 (2H, d), B.39 (1H,
dd), 8.60 (1H, d), 8.65 (1H, &), 10.51 (1H, s), 12.30
(1H, 8); IR (molid)} 16l1l%, 1600, 1559, 1528, 1476, 1449;
1376, 1352, 797, 764, 738; M8 370.5 (M+H)*.

The THF solvent used in the previous step may
be replaced by other organie¢ solvents such as ethanol,

N,N-dimethylformamide, or dioxane.

Method H
R tos A RE T
HN:[-‘I:;‘NH 1;;ﬂ HNj;jNH
R Ay
Pdo RY IN" X
J\©— ' I/—@H5
(i) 18
ey R?
Ir}“ (CHgSI—=-H Hur:““
1 : Cul _ H;]fk

(ii) 19

Method H shows routes'in which a Ring D aryl
group bearing a halogen (X is Br or I) may be converted
to other formula III compounds. Method H{i) shows a

phenylboronic acid coupling to Ring D to provide compound
.-18 and Method H(ii) shows an acetylene couplihg to

provide compound 18. Subgtituent X in compound 17 may be
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bromine or iodine. These methods are illustrated by the
following procedures. .

Method H(i). To a mixture of [2-(4-bromo-
phenyl) -quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine
(196 mg, 0.51 mmel) and phenylboronic acid (75 mg, 0.62
mmol) in THF/water {1/1, 4 wmlL) is added Na,C0, (219 mg,
2.06 mmol), triphenylphosphine {9mg, 1/15 mol%) and
palladium acetate {1 mg, 1/135 mol%). The mixture is

heated at 80°C overnight, the solvents are evaporated and

the residue is purified by flash chromatography (gradient

of CH;C1,/MeOH) to give fz-bipheny1—4-yl-quinazolin-4eyl)—
(5—methy1—éH-pyrazol-3-yl)—amine as a yellow solid (99
mg, 51%):'H NMR (DMSO) & 2.37 (3H, s), 6.82 (1H, 8), 7.39-
7.57 (4H, m}, 7.73-7.87 (6H, m), 8.57 (2H, d), 8.67 (1H,
d), 10.42 (1H, s), 12.27 (1H, s); MS 378.2 (M+H)"

Method H(ii). To a mixture of [2-(4-bromo-
phenyl) -quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine
(134 mg, 0.3 mmol), and trimethylsilylacetylene (147 mg,
1.5 mmol)in DMF (2 mL) is added Cui (1.1 mg, 1/50 mol%),

Pd (PPh,;),Cl: (4.2 mg, 1/50 mol%¥) and triethylamine (121 mg,

0.36 mmol). The mixture is heated at 120°C overnight .and
the seclvent is evaporated. The residue iz triturated in
ethyl acetate and the preéipitate is collected by
filtration.

To the above precipitate sﬁspended in.THF {3
nL) is added tetrabutylammonium fluoride (1M in THPF,
l.leq). The reaction mixture is stirred at room
temperature for two hoﬁrs and the solvent ig evaporated.
The residue is purified by flash chromatography (gradient
of CHﬂH%/MeOH) to give [2;(4-ethyny1pheﬁyl)—quinazolin-4-
¥1l] - (5-methyl-2H-pyrazol-3-yl) -amine as a white solid (68
mg, 70%): 'H NMR (DMsC) & 2.34 (3H, s), 4.36 (1H, 8), 6.74
(1H, 8), 7.55 (1H, m), 7.65 (28, d), 7.84 (2H, m), 8.47
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(2H, d), 8.65 (1H, d), 10.43 (1H, s), 12.24 (1H, s); MS
326.1 (Ms+H)®

Method I

2 R szf(ﬂe
);f(“” H'\O _HN sy

HN R
R N —_— . | =N
P, y AN
BNl RTN “O
5 2 - 20

Method I above shows a general route for the
preparation of the present compounds wherein ring D.is a
heteroaryl or heterocyclyl ring direétly attached to the
10  pyrimidine 2-position wvia a nitrogen atom. Displacement
of the 2-chloro group, exemplified here using piperidine,
may be carried out in a manner similar to that described
in J. Med. Chem., 38, 2763-2773 (1995} and J. Chem. Soc.,
1766-1771 (1948). This method is illustrated by the
15 following procedure. .
To a solution of (2-chloro-qﬁinazolin-4-yl}—
(1H-indazol-3-yl) -amine (1 equivalent, 0.1-0.2 mmol) in
N, N-dimethylacetamide {1 ml) is added the degired amine
(3 equivalents). The resulting mixture is maintained at

20 100°C for 6 h and then purified by reverse-phase HPLC.

Method J
. R2
‘ i . .
Gl I,}‘"" HNeN
R HaN - A
| N l )
R N° ' “RYN®
(1)
' 21 ‘ 22

25
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X
R N R AN
RY = RY &
(ii).
23 : 24

Method J above shows the preparation of
coempounds of formula V via the displacement of a chloro
group from an appropriately substituted pyridyl ring.
Method J(i) is a route for preparing compounds of formula
Va {see Indian J. Chem. Sect.B, 35, B, 1996, 871-873).
Method J(il) is a route for preparing compounds of
formula Vb (see Bioorg. Med. Chem,,6, 12, 1998, 2449-
2458). For convenience, the chloropyridines 21 and 23
are sﬁown with a phenyl substituent corresponding to Ring
D of formula V. It would be apparent to one skilled in
the art that Method J is also ﬁseful_for preparing
compounds -of formula ¥V wherein Ring D is heterocaryl,
heterocyclyl, carbocyclyl or other aryl rings. Method J
iz illustrated by the following procedures.

Method J(i). (S—Methyl-2H>pyrazolf3-y1)—;2—

phenyl-quinolin-4-yl}-amine. To 4-chloro-2-
phenylquinoline (J. Het. Chem., 20, 1983, 121-128)(0.53g,

2.21 mmel) in diphenylether (5 mL) was added 3-amino-5-
methylpyrazole (0.43g, 4.42 mmol) and the mixture was
heated at 200°C overnight with stifring. To the cooled
mixture was added petroleum ether (20 mL) and the

resulting crude precipitate was filtered and further

‘washed with petroleum ether. The crude solid was purified

by flash chromatography (8i0;, . gradient DCM-MeOH) to give
the title compound as a white solid: mp 242-244°C; 'H NMR
(DMSO} & 2.27(3H, s), 6.02(1H, 8), 7.47{(2H, d)}, 7.53-
7.40(2H,Abr m), i.G?(lH, m), 7.%2{1H, wm),. 8.09(2H, 4a;,
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8.48(2H, m}, 9.20(1H, s8), 15.17(1H, br s); IR (solid)
1584, 15595, 1554, 1483, 1447, 1430, 1339; MS 301.2 (M+H)*
‘ Method J(ii). (5-Methyl-2H-pyrazol-3-yl)-(3-
phenyl;isoquinolin-l-yl)-amine. To l-chloro-3-
phenylisoquinoline (J. Het. Chem., 20, 1983, 121~
128) (0.33g, 1.37 mmol) in dry DMF (5 mL)} was added 3-
amino-5-methylpyrazole (0.27g, 2.74 mmol)'and potassium
carbonate (0.57g, 4.13 mmecl)and the mixture was heated
under reflux for 6 hours. The mixture was cooled and the
bulk of DMF wag evaporated. The residue was extracted
twice with ethyl acetate and the combined crganic layers
were washed with brine, dried {Mgs0,), filtered and
concentrated. The crude was purified by flash _
chromatography (sio,, grédient DCM—MeOﬁ) to give the title'
compound as a colourless oil; H NMR (MeOD) & 2.23 (3H,
), S5.61 (1H, s), 7.41 (1H, wm), 7.52(2H, m), 7.62(1H, m),
7.81(1H, m), B8.07(1H, d), 8.15(2H, m), B8.29(1H, s), 8.54
(1H, d4); Ms 301.2 (M+H)*

Method K
, R
X
ct cl 7{“”
NN by N vI
1 . i —_—
CI)‘N*C CIJ‘ J\@ R"’LN
25 27

Methed K shows a route for the preparation of .
compounds of formula VI. A versatile starting material
is 2,4,6-trichlero-[1,3,5]triazine 25 in which the
chlorine substituents may be sequentially displaced. The
displacement of one of the chlorines by an afyl Grignaxrd
reagent or an aryl boronlc acid is described in BPCT
patent application WO 01/25220 and Helv. Chim. Acta, 33,
1365 (1950). The displacement of one of ‘the chlorines by
a heteroaryl ring is described in WO 01/25220; J. Het.
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Chem., 11, 417 (1974); and Tetrahedron 31, 1879 (1975).
These reactions provide a 2,4-dichloro- (6~
substituted) [1,3,5]triazine 26 that is a useful

. intermediate. for the preparation of compounds of formula

VI. Alternatively, intermediate 26 may be obtained by
congstructing the triazine ring By known methods. See US
patent 2,832,779; and US patent 2,6591020 together with J.
Am. Chem. Sdc. 60, 1656 (1938). In turn, one of the
chlorines of 26 may be displaced as described above to
provide 2-chloro-{(4,6-disubstituted) [1,3,5]triazine 27.
The treatment of 27 with an appropriate aminopyrazole

provides the desired compound of formula VI.

Methed L

CF CF. POCL Fs oo
=0 S L0
N NH NN
° S ¢
28 29 30
R R? '
i “NH I:\‘z’jAﬁ{NH |
N7 N NN
—r——- hl&N
P
|
31 '

Methdd L shows a route for preparing”compounds
of formula VII. For illustration purposes the
trifluo:omethylchalcode 28 is used as a starting

material},however, it would be apparent to one skilled in'

" the art that other rings may be used in place of the

-238-
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trifluoromethylphenyl and phenyl rings of compound 28.
Substituted chalcones may be prepared by known methods,
for example as described in the Indian J. Chemistry, 32B,
449 (1993). Condensation of a chalcone with urea
provides the pyrimidinone 29, which may be treated with
POCl; to give the chloropyrimidine 30. See J. Chem. Eng.
Data, 30(4) 512 (1985) and Egypt. J. Chem., 37(3), 283
(1994). In an aiternative approach to. compound 30, one
of the aryl rings attached to the pyrimidine is
introduced by displacement of of the 4-chloro group of
2.4-dichlore- (6-aryl) -pyrimidine by an aryl boronic acid
using a palladium catalyst such as (Ph,P),Pd in the
presence of a base such as sodium carbonate as described
in Biocorg. Med. Lett., 9(7), 1057 (1999). Displacement
ef the chlorine ﬁf compound 30 by an appropriate
aminopyrazole provides compbunﬁs of this invention, such
as 31. The last step of this method is illustrated by
the following procedure. '

[4- (¢-Methylpiperidin-1-yl) -pyrimidin-2-y1]-(5-
methyl-2H-pyrazol-3-yl) -amine. To a solution of 2-
chloro-4- (4-methylpiperidin-1-yl)-pyrimidine (prepared
usging a procedure similar to thé one reported in EBur. J.
Med. Chem., 26(7) 729(1991)) (222 mg, 1.05 mmol) in BuOH
{5 mL) was added 3-amino—s4meth§1-2H-pyrazole {305mg,
3.15 mmol) and the reaction mixture was then heated under
reflux overnight. The solvent Qas evaporated and the
residue dissolved in a mixture ethanol/water (1/3, 4 mL).
Potassium carbonate (57mg, 0.41 mmol) was added and the
mixture was stirred at room temperature for 2 hours. The
resultiﬁg suspension was filtered, washed with water
twice and rinsed with ether twice to give the title

compound as a white solid (143mg, 50%): mp 193-195°C; H

NMR (DMSC) &§ 0.91 (3H, d), 1.04 (2H, m), 1.67 (35, m),

2.16 (3H, 8), 2.83 (2H, t), 4.31 (2H, m), 6.1 (2H, m),
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=
5
N
.32
' cl :
Ny '
Nz —— VIIIb
10 ' , .

'7.87 (1, &), 8.80 (1H, br s), 11.71 (1H, s); IR (solid)
1627, 1579, 1541, 1498, 1417, 1388, 1322, 1246; MS
273.3 (M+H)"*.

5 Method M

Rz
Ra'_
Tow
HN” N
—_—

VIIIa

N E— VIIIc

15

N
ﬁ —i- VIIid

Method M provides routes for obtaining
20 comppunda of formula VIII. A general procedure for
displacing the chlorine of a 4-chloro-6-substituted-
 pyridazine, 32, with an appropriately substituted
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pyrazole to provide VIIIa is deécribed in J. Het. Chem.,
20, 1473 (1983). BAnalogous reactions may be carried out
ag follows: (a) with 3-chloro-5-substituted-pyridazine,
33, to provide VIIXb is describgd in J. Med. Chem., A
41(3), 311 (1999); {b) with 5-chloro-3-gubgtituted-
[1,2,4]triazine, 34, to provide VIIIc is described -in
Heterocycles, 26(12), 3259 (1987); and (c) with 3-chloro-
S5-substituted-[1,2,4]triazine, 35, to provide VIII4 is

. described in Pol. J. Chem., 57, 7, (1983); Indian J.

Chem. fect. B, 26, 496 {1987); and Agric. Biol. Chenm.,
54(12), 3367 (1990). An alternative procedure to
compounds of formula VIIIc is described in Indian J.
Chem, Sect. B, 29(5), 435 (199%0). 7

Compounds of formula IX are prepared by methods
substantially similar to those déSC;ibéd above for the
pyrazole-containing compounds of formula I. Methods A-J -
may be used to prepare the triazole-containing compounds
of forﬁula IX by replacing the amino-pyrazole compound
with an amino-triazole -compound. Such methods are
specifically exemplified by Synthetic Examples 415-422
set forth below. The amino-triazole intermediate may be
obtained by methods described in J. Org. Chem. USSR, 27,
952-957 (1991).

- Certain synthetic intgrmediates that are useful
for preparing the protein kinase inhibitors of this
invention are‘new. Accordingly, another agpect of this
invention relates to a 3-aminoindazole compound of

formula A:

‘H
H”'E:j::N
NH,
A

where R ig one to three substituents that are each -

" independently selected from fluoro, bromo, Ci-¢ haloalkyl,

-241-




2006201262 21 Mar 2006

10

15

20

nitro; or l-pyrrolyl.

the following:
H

Al

FFH

ol e

A5
H

C)NJE:I:h

NH,

A9

Examples of such compounds include

F H F H
F
fE:jj%L Ji:I:& FJ:EIi%Lz 'Ej]f%Lz

NH,

A2 A3 a4

o o

NH, NH, NH,
A6 Aﬂ : AS
H N
N, L)
N, NHz
W/
AlO

Another aspect of this inventjon relates to a

4-chloropyrimidine ¢

ompound of formula B:

Cl
Rx -._N H'l

I -
RY N)\©

B

95

wherein R* and R' are as defined above; R' is selected

from Cl, ¥, CFai, (N,

" substituents that ar

or NOz; and is one to three Sy

e each independently selected from H,

Cl, F, CF;, NO;, or CN; provided that R® and R® are not

‘gimultaneously Cl.

.are shown below:

C

M"f’N CFs
s

Me”.

Bl

Examples of compounds of formula B

ci cl
MefN Cl : fN CFs
Mo N”\© Me N"\©

B2 : B3
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(SN CFs

B4

cl
¢ SN cFy

B7

o

e

B1l0O
10

' B13

cl
(SN CFy

15 . "B16

C

I:N CFg

MeO

Bl9

I

ci
(N CF

BS

cl
F [N cF

B8

Cl

mn CFa

Bl1l

cl -

@N c .
O
NO

B1l4

Cl

Ofw cl
=
B17

Cl
[‘N CN

B20
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~ Another aspect of thig invention relates to

compounds of formula c:

wherein R*, RY, R?, and R* are as defined above. Examples

of compounds of formula ¢ are shown below:

F.-

;EJNH
© HN
N
HiC Nl
10 cl

HN I‘N
15 . N*CI
c7

et

[N
N,J\CI

c2

HN

N™Cl
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C13 Cl4 © €15

Yet another aspect of this invention relates to

compounds of formula D:

«n

where R®, R* and RY are as defined above. Examples of
formula D compounds and other useful pyrimidinone

intermediates are shown below: \

O (o) : O
H3Cl)LNH CFs HSCf"NH cl ﬁNH CF3
AR CEEL e c B &

D1 D2 D3
o) (o]
HSCJL)LNH Cl ’ i NH CFa
HaC”N° N
, Cl |
D4 - - D5 : D6
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D10

dNH cl
: N* SN

D13

CfLNH CFg
“Cl

D16

10

ic

F3

D11

o
¢ "NH CF,
SN
~N
Do
O

D12

CfLNH cl
"

D15

NO2

pls

In order that the invention described herein

may be more fully understood, the following examples are

set forth. It should be understood that these examples

20 are for illustrative purpdses only and are not to be

. construed as limiting this invention in any manner.
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SYNTHETIC EXBMPLES )
The following HPLC methods were used in the

analysis of the compounds as specified in the Synthetic
Examples set forth below. 2s used herein, the term "R."
refers to the retention time observed for the compound

using the HPLC method specified.

HPLC-Method A:

Column: C18, 3 um, 2.1 X 50 mm, "Lighting" by Jones
Chromatography.

Gradient: 100% water (containing 1% acetonitrile,

0.1% TFA) to 100% acetonitrile {(containing 0.1% TFA)
over 4.0 min, hold at 100% acetonitrile for 1.4 min
and return to initial conditioﬁs. Total run time 7.0

min. Flow rate: 0.8 mL/min.

HPLC-Method B: '
Column: C18, 5 um, 4.6 X 150 mm "Dynamax" by Rainin
Gradient: 100% water (containing 1% acetonitrile,
0.1% TFA) to 100% acetonitrile (containing 0.1% TFA)
over 20 min, hold at 100% acetonitrile for 7.0 min
and return to initial conditions. Total run time

31.5 min. Flow rate: 1.0 mL/mip.

HPLC-Method C: !

Column: Cyano, 5 um, 4.6 X 150 mm "Microsorb" by

Varian. '

Gradient: 99% water (0.1% TFA), 1% acetonitrile

(containing 0.1% TFA) to 50% water (0.1% TFA), 50%

acetonitrile fcontaining 0.1% TFA) over 20 min, hold
+ for 8.0 min and return to initial conditions. Total

run time 30 min. Flow rate: 1.0 mhL/min.
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HPLC-Method D:
Column: Waters (YMC) ODS-AQ 2.0x50mm, S5, 120A.
Gradient: 90% water (0.2% Formic acid), 10%
acetonitrile (containing 0.1% Formic acid) to 10%
watexr (0.1%'forﬁic acid), 90% acetonitrile
(containing 0.1% formic acid) over 5.0 min, hold for
0.8 min énd return to initial conditions. Total run
time 7.0 min.

Flow rate: 1.0 mL/min.

HPLC-Method E: '
Column: 50x2.0mm Hypersil C18 BDS;5 pm
Gradient: elution 100% water {(0.1% TFA), to 5% water
(0.1% TFA), 95% acetonitrile (containing 0.1% TFA)
over 2.1 min, returning to initial conditione after
2.3 min. |

Flow rate: 1 mL/min:

Example 1 [2-(2-Clorophenyl)-5,6-dimethylpyrimidin-4-y1]-
(5-Methyl-2H-pyrazol-3-yl)-amine (II-1).: 'HNMR (500 MHz,
DMSO-d6) 610.4 (s, br, 1H), 7.74 (m, 2H), 7.68 (m, 1H),
7.60 (m, 1H), 6.39 (s, 1H), 2.52 %s, 3H), 2.30 (s, 3H),
2.22 (s, 3H); MS 314:1 (M+H).

. Example 2 tz—(z—chlcro—phenyl)-6,7,8;9-tetrahydro;SH-

cycloheptapyrimidin-4-yl] - (1H-indazol-3-yl) -amine (II-2):
Prepared in 30% yield. HNMR (500MHz, DMS0-d6) 8§ 1.72 (m,
4H), 1.91 {(m, 2H), 3.02 {m, 4H), 7.05 (t, 1H), ?.33 (t,

1H), 7.39 (m, 1H), 7.47 (d, 1H), 7.55 (m, 3H), 7.59 (d,

1H), 10.4 {m, 1H), 13.11 (br. s, 1H); EI-MS 390.2 (M+H);
HPLC-Method A, R, 2.99 min. '

. Example 3 (5~Fluoro-1H-indazol-3-yl)-[2-(2-

trifluoromethyl-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-
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dlpyrimidin-4-y1] -amine (II-3): Compound II-18 (90 myg,
0.17 mmol) was treated with an egqual weight of Pd/C (10%)
in 4.4% formic acid in MeOH at room temperature for 14 h.
The mixture was filtered thrdugh‘célite, the filtrate was
evaporated, and crude product was purified by HPhC to
provide 18 mg (24%) of the desired product as pale yellow
solid. 'HNMR (500 MHz, DMSO-d§) $12.9 (s, 1H), 9.51 (g,
1H}, 9.26 (s, 2H), 7.72 (d, 1H), 7.63 (t, 1H), 7.58 (t,
1H), 7.49 (m, 2H), 7.21 (td, 1H), 7.15 (44, 1H), 4.24 (s,
2H), 3.56 (m, 2H), 2.95 (m, 2H) ppm. MS (ES+): m/e=
4259.22 (M+H); HPLC-Method A, R 2.88 min.

Example 4 [2-(2-Chloro—pheny1}-6,7,8,9-£etrahydro-53;
cycloheptapyrimidin-4-y1]-(7;f1uor0elﬂ-inda§olF3-yl)-
amine (II-4): Prepared in 52% yield to afford a white
solid. 'HNMR (500MHz, DMSO-A6) & 1.72 (m, 4H), 1.92 (m,
2H}, 3.00 (m, 4H), 7.02 {td, 1H), 7.20 (ad, 1H), 7.40 {m,
1H), 7.42 (d, 1H), 7.52 (m, 3H), 10.5 (m, 1H), 13.50 (br.
8, 1H); EI-MS 408.2 (M+H); HPLC-Method A, R: 3.00 min.

Example 5 [2-(2-Chloro—pheny1)-6,7,8,9-tetrahydro-55-

cycloheptapyrimidin-4-yl]-(5-fluoro-lH-indazol-3-y1)-
amine (II-5): Prepared in 51% yield. 1HNMR {S00MHz, DMSO-
d6) 8 1.71 (m, 4H), 1.91 (m, 2H), 3.01 (m, 4H), 7.24 (td,
1H), 7.41 (m, 2H), 7.54 (m, 4H), 10.s (m, 1H), 13.1 (br.
S, 1H); EI-MS 408.2 (M+H); HPLC-Method A, R, 3.05 min.

Example 6 fz-(Z-Chloro-phenyl)-6,7,8,9-tetrahydro-SH=
cycloheptapyrimidin-4-yl1]-(5,7-difluoro-1H-indazol-3-y1)-
amine (II-6): Prepared according to Method C in 72%
yield. 'HNMR (500MHz, DMSO-d6) & 1.72 (m, 4H), 1.91 (m,
2H), 3.01 (m, 4H), 7.31 (m, 2H), 7.41 (m, 1H), 7.54 (m,
3H), 10.5 (m, 1H), 13.6 (br. s, 1H); EI-MS 426.2 (M+H) ;
HPLC-Method A, Ry 3.21 min.
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Example 7 (7-Fluoro-lEH-indazol-3-yl)-{2-(2-
trifluoroﬁethyl;phenyl)-5,6,7,B;tetfhhydroquinazolin-4-.
yll-amine (IX-7): Prepared in 62% yield. *HNMR (500 MHz,
DMS0O-dé) 8613.5 (s, br, 1H), 10.1 (s, br, 1H), 7.75 (m,
4H), 7.33 (d, 1H), 7.17 (dd, 1H), 7.00 (td, 1H), 2.80 (m,
2H), 2.71 (m, 2H), 1.89 (br, 4H) ppm; LC-MS (ES+) 428.44
(M+H), (ES-) 426.43 (M-H); HPLC-Method A, Ry 3.02 min.

Example 8 (5-Fluoro-lH-indazol-3-yl)-[2-(2-
trifluoromethyl-phenyl)-5,6,7,8-tetrahydroguinazolin-4-
vl] -amine (II-B):.Prepared in 53% yield. 1HNﬁR {500 MHzZ,
DMSO-d6) 813.1 (&, 1H), 10.2 (s, br, 1H), 7.75 (m, 4H),
7.50 (d4d, 1H}, 7.27 {(dd, 1H), 7.21 (td, 1H), 2.80 (m,
2H), 2.72 (m, 2H), 1.88 (m, 4H) ppm; MS (ES+) 428.43
(M+H), (ES-) 426.43 (M-H); HPLé—Method A, R 3.01 min.

Example 9 (5,7-Difluoro-1H-indazol-3-yl)-[2- (2~
trifluoromethyl-phenyl)-5,6,7,8-tetrahydroquinazolin-4-
yl] -amine (II-9): Prepared in 37% yieldw 'HNMR (500 MHz,
DMSO-d6) §13.7 (s, 1H), 10.2 (s, br, 1H); 7.80 (4, 1H),
7.76 (t, 1H), 7.69 (m, 2H), 7.31 (t, 1H), 7.18 (d, 1H),
2.81 (t, Br, 2H), 2.72 {t, br, 2HY,11.90 {m, 4H) ppm; MS
(ES+) 446.42 (M+H), (ES-)} 444.37 (M-H); HPLC-Method A, R:
3.09 min. |

Example 10 (5-Trifluoromethyl-1H-indazol-3-yl)-[2-(2-
trifluoromethyl-phenyl)—5,6,7,é-tetrahydroquinazolin-4-
yll-amine (II-10): Prepared by Method C in ethanol in

35% yield.‘ HNMR (500 MHz, DMSO-d6) 8§13.2 (s, 1H), 10.1

. (s, br, 1H), 8.01 (s, 1H), 7.76 (4, 1H), 7.66 (m, 4H),

7.57 (d, 1H), 2.79 {(m, 2H), 2.73 {(m, 2H),_1.89 (m, 4H)

. ppm. MS (ES+) 478.45 (M+H), (ES-) 476.42 (M-H); HPLC-

Method A, R¢ 2.21 min.
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- Example 11 (5,7-dif1uoro-1H-indazol¥3-yl)-[2-(2-

trifluoromethyl-phenyi)-6,7,8,9—tétrahydro-53—
cycloheptapyrimidin-4-yl] -amine (II-11): Prepared in 60%
yield. White solid. HNMR (500MHz, DMSO-dg) § 1.72 (m,
4H), 1.81 (m, 2H), 3.01 (m, 4H), 7.15 (dd, 1H), 7.30 (tq,
1H), 7.66 (m, 28), 7.72 (t, 1H), 7.78 (4, 1H), 10.2 (m,
iH), 13.5 (br. s, 1H); EI-MS 460.2 (M+H); HPLC-Method A
Re 3.13 min.

Example 12 (S-Benzyl-z-(2-trifluoromethyl-phenyl)-
5.6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yl)-(5—
fluoro-lﬁlindazol-3-yl)—amine_(II-12){ Prepared in 49%
yield. 'HNMR (500 MHz, DMSO-de) §12.8 (s,llH), 9.11 (s,
1H), 7.68 (4, 1H), 7.58 (¢, 1H), 7.53 (t, 1H), 7.44 (m,
4H), 7.37 (t, 2H), 7.29 (t, 1Hi, 7.19 {m, 2H), 3.78 (s,
2H), 3.61 (s, 2H), 2.81 (s, br, 4H) ppm; LC-MS (ES+)
519.24 (M+H); HPLC-Method A, R: 3.11 min.

|

Example 13 (1H—Indazol-3-y1)-[2-(2-trif1uorcmethy1-
phenyl)-6,7,B,B—tetrahydro-5H-cyclohgptapyrimidin-4-yl]-
amine (II-13):_ Prepared in 40% yield. HNMR (SOOMHZ;
DMSO-d&) & 1.70 {m, 4H), 1.90 (m, 2H), 2.00 {m, 4H), 7.01
(£, 1H), 7.30 (td, 1H), 7.44 (4, 1H); 7.45 (d, 1H), 7.68
{(m, 3H), 7.77 (4, 1H}, 10.01 (m, 1H), 12.83 (s, 1H) ; EI-
MS 424.2 (M+H); HPLC-Method A, Re 3.17 min.

Example 14 (7-Fluoro-1H-indazol-3-yl) - [2- (2~
trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-
cycloheptapyrimidin-4-yl] -amine (TI-14): Preﬁared in 78%
yield. 'ENMR (500MHz, DMso-d6) & 1.71 (m, 4H), 1.91 (m,
2H), 3.00 (m, 4H), 6.98 (td, 1H}, 7.;6 (dd, iH), 7.31 (4,

. 1H), 7.68 (m, 3H), 7.77 (d, 1H), 10.25. (m, 1H), 13.40

(br.'s, 1H}; EI-MS 442.2 (M+H); HPLC-Method A, R 3.12
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min.

Example 15 (5-Fluoro-lH-indazol-3-yl)-~[2-(2-
trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-
cycloheptapyrimidin-4-yl] -amine (II-15): Prepared in 63%
yield. ‘HNMR (500MHz, DMSO-d6)-8 1.71 (m, 4H), 1.91 (m,
2H), 3.00 {m, 4H), 7.20 (td, 1H), 7.25 {(dd, 1H), 7.45
(dd, 1H), 7.69 (br. t, 2H), 7.74 (m, 1H), 7.79 (d, 1H),
10.35 (m, 1H), 13.00 (br. 3, 1H); EI-MS 442.2 (M+H);
HPLC-Method A, Re 3.21 min.

Example 16 (S-Fluoro-1£Liﬁdazol-3-ylf-[2-(2-
trifluoromethyl-phenyl}-5,6,7,8-tetrahydro-pyrido(4,3-

dlpyrimidin-4-yl] ~amine (II-16): A solution of compound

II-12 (45mg, 0.087 mmol) in methanol (4.4% HCOOH) was
treated with an equal weight of pd/C (10%) at room
temperature for 14 h. The mixture was filtered through
celite, the filtrate evaporated, and the crude product
wag purified by preparative HPLC to provide 15 mg (41%)
of the desired product as yellow solid.. 'HNMR (500 MHz,

DMSO-d6) 612.9 (s, 1H), 9.52 (s, 1H), 9.32 (s, 2H, TFA-

OH), 7.72 (d, 1H), 7.59 (m, 2H), 7.49 {(m, 2H), 7.21 (m,

1H), 7.15 {(m, 1H), 4.31 (s, 2H), 3.55 (s, 2H), 3.00 {(m,
2H) ppm; LC-MS (ES+) 429.20 (M+H); HPLC-Method A, Ry 2.79

min.

Example 17 (1H>iﬁdazol-3~y1)-[2-(2-trif1uoramethy1-
phenyl) -5,6,7,8-tetrahydroquinazolin-4-yl] -amine (iI-l?);
Prepared in 58% yield. 'HNMR (500 MHz, DMSO-d6) §13.0
(s, 1H); 10.3 (s, br, 1H), 7.74 (m, 4H), 7.51 (4, 1H),
7.47 {d, 1H), 7.32 (¢, 1H), 7.03 (t, lﬁ), 2.82 (m, 2H),

2.73 (m, 2H), 1.90 (m, 4H) ppm; LC-MS (ES+) 410.21 (M+H);
 HPLC-Method A, R: 2.99 min.
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Example 18 (7-Benzy1-2-(2-trifluoromethyl-phenyl)-
5:6,7,8-tetrahydro-pyridol4,3-d] pyrimidin-4 -yl)-(5-
fluoro-1H-indazol-3-yl) -amine (II-18): Prepared from
compound Bll in 92% yield. HNMR (500 MHz, DMSO-dé)
812.9 (s, 1H), 10.5.(s, br, 1H), 9.58 (s, 1H,. TFA;OH),
7.71 (d, 1H), 7.52 {m, 9H), 7.19 (m, 2H}, 4.57 (s, 2H),
4.20 (m, 2H), 3.70 (m, 2H), 3.00 (m, 2H) ppm; LC-MS (ES+)
519.23 (M+H); HPLC-Method A, Ry 3.23 min.

Example 19 (1B-Indazol-3-yl) - [6-methyl-2-(2-
trifluoromethyl—phenyl)-pyrimidin-4:yl]-amiqe (II-19):
Prepared in 42% yield. Melting point 235-237°C; IENMR
(500 MHz, DMSO) & 2.44 (3H, s), 7.09 (1H, J=7.5 Hz, t),
7.40 (1H, J=7.1 Hz, t), 7.49 {1H, J=8.3 Hz, 4), 7.70 (3H,
m), 7.79'(;H, J=7.3 Hz, t), 7.57 (1H, J=8.3 Hz, d}, 8.03
(1H, 0=7.7 Hz, d), 10.3 (1H, s), 12.6 (1H, s) ppm; HPLC-
Method A, R, 2.958 min; MS (FIA) 370.2 (M+H)f;

-Example 20 (1B-Indazol-3-yl) - [6-phenyl-2-(2-

trifluoromethyl-phenyl) -pyrimidin-4-y1]-amine {II-20):
Prepared in 32% yield. 'HNMR (500' MHz, DMSO) § 6.94 (1m,
J=7.4 Hz, t), 7.24 (1H, J=7.4 Hz, t), 7.33 (1H, J=8.4 Hz,
d), 7.42 (3H, m), 7.57 (1H, J=7.3 Hz, t), 7.68 (2K, m), .
7.75 (1H, J=7.9 Hz, 4}, 7.93 (3H, m), 8.18 (1H, br s),
10.45 (1H, br s), 12.5 (1H, br s) ppm; ‘HPLC-Method A, R.
4.0 min; MS (FIA) 432.2 (M+H)*. ‘ |

Example 21 (1H-Indazol-3-y1)-[6—(pYridin-4-y;)-2-(2-
trifluoromethyl-phenyl) -pyrimidin-4-y1l] -amine (II-21):
Prepared in 12% yield. 'HNMR (500 MHz, DMSO) 8 7.16 (1H,

J=7.4 Hz, t), 7.46 (1H, J=7.6 Hz, t), 7.56 (1H, J=8.3 Hz,

~d), 7.80 (1H, J=7.2 Hz, t), 7.90 (2H, m), 7.97 (1H, J=7.8
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Hz, d), 8.09 (1H, br), 8.22 (2H, J=4.9 Hz, d), 8.45 (1H,

br &), 8.93 (2H, J=4.8 Hz, d), 10.9 (1H, br s), 12.8 (1H
br s) ppm; HPLC-Method A, Ry 3.307 min; MS (FIA) 433.2
(M+H)*

|

Example 22 (1H-Indazol-3-yll-[6-(pyridin—2-yl)—2-(2-
trifluoromethyl-phenyl) -pyrimidin-4-yl] -amine (II-22):
Prepared in 42% yield. 'HNMR (500 MHz, DMSO) & 7.07 (1H,
J=7.4 Hz, t), 7.36 (1H, J=7.4 Hz, t), 7.46 (1H, J=7.4 Hz,
d), 7.53 {1H, J=5.0 Hz, t), 7.70 (1H,_J=7.4 Hz, t}, 7.79
(11, J=7.1 Hz, t), 7.83 (1K, J=7.4 Hz, 4), 7.88 (1H, .
J=7.8 Hz, d}, 7.97_(1H, J=7.7 Hz, t[, 8.02 (1H, J=5.5 H=z,
br d4), 8.36 (1H, J=7.8 Hz, d), 8.75 (2H, J=4.1 Hz, d)f
10;5 (1H, br s), 12.7 (1H, br s) ppm; HPLC-Method A, Re
3.677 min; M8 (FIA) 433.2 (M+H)+.

Example 23 [6-(2-Chlorophenyl)-2-(2-trifluoromethyl-
phenyl) -pyrimidin-4-y1} - (1H-indazol-3-yl) -amine (II-23):
Prepared in 44% yield; *HNMR (500 MHz, DMSO) & 7.08 (1H,
J=7.5 Hz, t},  7.37 (1H, J=7.5 Hz, t), 7.45 (1H, J=8.4 Hz,
d), 7.51 (2H, m), 7.61 (1H, J=7.4, 1.9 Hz, &d), 7.69 (2H,
m), 7.79 (2H, J=4.0 Hz, d), 7.86 (3H, J=7.8 Hz, d), 8.04
(2H, J=6.2 Hz, br d), 10.7 (1H, br s), 12.6 (1H, br s)
ppm; HPLC-Method A, R, 3.552 min; MS (FIA) 466.2 (M+H)*.

Example 24 [5,6-Dimethyl-2- (2~trifluoromethyl-phenyl) -
pyrimidin-4-yl] - (lE-indazol-3-yl) -amine (II-24): Prepared
in 35% yield; mp 183-186°C; ‘HNMR (500 MHz, DMSO) & 2.14
(3H, s), 2.27 (3H, s), 6.85 (1H, J=7.5 Hz, t), 7.15 (1H,
J=7.6 Hz, t}), 7.32 (3H, m), 7.38 (lH, J=7.5 Hz, f), 7.42
(1, J=7.4 HZ,_t), 7.83 (1H, J=7.6 Hz, d), 8.88 (1H, S);
12.5 (1H, s) ppm; HPLC-Method A, R, 2.889 min.; MS (FIA)

' 384.2 (M+H) .
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Example 25 [S,S-Dtmethyl;z-(2-trifluorqméthyl-phenyl)-
pyrimidin-4—y1]-(5—f1uoro—1H—indazol-3-yl)-amine (II-25):
Prepared in 44% yield. ,Melting point 160-163°C; HNMR
(500 MHz, DMSO) & 2.27 (3H, s), 2.40 (3H, &), 7.16 (2H,
m), 7.44 (2H, m), 7.52 (1H, J=7.4 Hz, t), 7.57 (1H, J=7.4
Hz, t), 7.67 (1H, J=7.8 Hz, d), 9.03 (1H, s), 12.75 (1H,
g) ppm; HPLC-Method A&, Rt 2.790 min; MS (FIA) 402.2

(M+H)* '

Example 26 [2-(2-Chlorophenyl)-5,Gédimethyl—pyrimidin-é-
yl]-{1H-indazbl-3-yl)4amine (II-26): Prepared in 30%
yield. 'HNMR (500 MHz, DMSO) & 2.14 (3H, s), 2.33 (3H,
8), 6.84 (1H, J=7.4 Hz, t), 7.13 (18, J=7.4 Hz, t), 7.19
(1H, J=6.9 Hz, br t), 7.27 (1H, J=7.4 Hz, d), 7.32 (3H,
br m), 7.37 (1H, J=7.1 Hz, d), 10.0 {(1H, br), 12.8 (1H,
br s) ppm; § 2.919 min; MS (FIA) 350.1 (MsH)*.

Example 27 [S,G-Dimethyl-z—(2—trifluoromethyl-phen?l)-
pPyrimidin-4-yll-(7-fluoro-1H-indazol-3-yl) -amine (II-27):
Prepared in 92% yield. 'HNMR (500 MHz, DMSO) & 2.33

(3H, s), 2.50 (3H, &), 6.97 (¥, m), 7.15 (1H, m), 7.30
(1H, J=8.1 Hz, d), 7.65 (3H, m), 7.76 (1H, J=7.5 Hz, d),
10.0 (1H, s), 13.4 (1H, s) ppm; HPLC-Method A, Ry 3.053
min; MS (FIA) 402.2 (M+H)*. |

Examplé 28 (5,7-Difluoro-1H-indazol-3-yl)-[5,6-Dimethyl-
2-(2-trifluoramethyl-phenyl)-pyrimidin-4-yl]-amine (TI-
28): Prepared in 50% yield. HNMR (500 MHz, DMSO) § 2.42
(3H, s), 2.63 (3H, &), 7.22 (1H, J=7.6 Hz, d), 7.38 (iH,
J=9.3, 1.7 Hz, dt), 7.71 (1H, m), 7.75 (1H, J=7.0 Hz, d),
7.79 (1H, J=6.7 Hz, a, 7. 867(1H J=8.0 Hz, d), 10.0 (1H,
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s), 13.2 (1H, s) ppm; HPLC-Method A, R. 3.111 min; MS
(FIA) 420.2 (M+H)".

Example 29 [2-{2-Chlorophenyl)-5,6-dimethyl-pyrimidin-4-
yY1ll-(5,7-difluoro-1H-indazol-3-yl) -amine (II-29):
Prepared in 58% yield. 'HNMR (500 MHz, DMSO).$ 2.47 (3H,
), 2.66 (3H, s), 7.44 (28, m), 7.53 (1H, m), 7.64 (3H,
m), 10.4 (1H, br), 13.8 (1H, br s) ppm; HPLC-Method A, R,
2.921 wmin; MS (FIA) 386.1 (M+H)".

Example 30 [2-(2-Chloropheny1)-5,6-dimethy1-pyrimidin-4—
¥Y11-(7-£fluoro-1H-indazol-3-yl) -amine (II-30): Prepared in
70% yield. ‘HNMR (500 MHz, DMSO) & 2.35 (3H, s), 2.51 |
(3H, s), 7.03 (1R, J=7.8, 4.4 Hz, dt), 7.22 (1H, m), 7.33
(1H, J=7.4 Hz, t), 7.42 (1H, m), 9.19 (1H, s), 13.3 (iH,
s) ppm; HPLC-Method A, R 2.859 min; MS (FIA) 368.2
(M+H)".

Example 31 [2—(2-Ch1oropheny1);5,§—dimethy1—pyrbnidin-4-
yl]-(5-fluoro-lH;indazol-B-yl)-am%ne (IT-31) : Prepared in
86% yield. 'HNMR (500 MHz, DMSO) & 2.49 (3H, s), 2.68
(3H, =8), 7.38 (1iH, J=9.0 Hz, t), 7.54 {(2H, wm), 7.67 (4H,
m), 10.5 (1H, br), 13.2 (1H, br s) ppm; HPLC-Method A, R.
2.850 min; MS (FIA) 368.1 (M+H)}"'.

Example 32 [2-(2,4-Dichloropheny1)-S,S-diméthyl-
pyrimidin-4-y1l] - (1H-indazol-3-yl)-amine (II-32): Prepared
in 52% yield. !HNMR (500 MHz, DMSO) § 2.46 (3H, s), 2.64
(38, 8), 7.16 (1K, J%?.S Hz, t}, 7.46 (1H, J=7.6 Hz, t),
7.61 {(Z2H, ﬁ), 7.68 (2H, J=8.2 Hz, d), ?.82_(1H, m}, 10.2
(1H, br}, 13.0 (1H, br s) ppm; HPLC-Method A, R, 2.983
min; MS (FIA) 384.1 (M+H). |
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Example 33 (5-Methyl-2H-pyrazol-3-yl)-[2-(2-
méthylphenyi)-quinazolin-4-y1] -amine (II-33): HNMR (DMSO)
& 1.21 (3H,8), 2.25 (3H, 8), 6.53 (1H, &), 7.38 (4H, m),
7.62 (1R, d), 7.73 (1H, d), 7.81 (1H, d), 7.89 (1H, t),
8.70 (1H, 8),-12.20 (1H, -8); MS 316.3 (M+H)®. |

Example 34 [2-(2,4—Difluorophenyl).-quinazolin-4-yl]-(5-
methyl-2H-pyrazol-3-yl) -amine (II-34): HNMR (500 Muz,
DMSO-dé) §12.4 (br s, 1H), 10.8 {br s, 1H), 8.58 (d, 1H),
7.97 {(m, 1H), 8.36 (m, 1H), 7.85 (m, 1H), 7.60 (m, 1H),
6.62 (s, 1H), 2.30 (s, 3H); MS 338.07 (M+H).

Example 35 [2-(2,5-Dimethoxyphenyl) —quihazoiin—ti-yl]'- (5-
methyl-2H-pyrazol-3-yl) -amine (II-35): 'HNMR (500 MHz,
DMS0-d6) §12.5 (br s, 1H), 8.68 (br, 1H), 7.92 (t, J =
7.5 Hz, 1H), 7.86 (d, J = 8.2 Hz, 1H), 7.65 (t, J = 7.5

Hz, 1H), 7.45 (s, 1H), 7.14 (m, 2H), 6.51 (s, 1H), 3.79
(s, 3H), 3.67 (s, 3H), 2.14 (s, 3H); MS 362.2 (M+H).

Example 36 [2-(2-Chlorophenyl) —qu:l.naéolin-4 ~yl] - (5-
methyl -2H-pyrazol-3-yl) -amine (-II-36): *HNMR (500 MHz,
DMSO-d6) $11.8 (br, 1H), 8.80 (d, J = 8.3 Hz, 1H), 8.00
(£, J = 7.6 Hz, 1H), 7.82 (d, J = 8.3 Hz, 1H), 7.78 (m, -
2H), 7.67 (4, J = 7.8 Hz, 1H), 7.61 (t, J = 7.0 Hz, iH),
7.55 (t, J = 7.4 Hz, 1H), 6.56 (s, 1H), 2.18 (s, 3H); MS
336.1 (M+H).

Example 37 [2-(2-Methoxyphenyl) -quinazolin-4-yl]- (5-
methyl-2£—§yrazol-3-y1) -amine (II-37): _1I-INMR (500 MHZ,
DMso-ds) 68.78 (s, br, 1H), 8.00 (t, J = 7.4 Hz, 1H),
7.90 (m, 2H), 7.74 (t, J = 7.5 Hz, 1ﬁ), 7.63 (t, 0 = 7.3

- Hz, 1H), 7.30 (48, J = 8.4.Hz, 1H), 7.18 (t, J = 7.5 Hz,
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1H), 6.58 (s, br, 1H), 3.90 (s. 3H), 2.21 (s, 3H); Ms
332.1 (M+H}.

Example 38 _[2-— (2,v6-Dimethy1pheny1) -quinazolin-4-y1] - (5-
methyl-2H-pyrazol-3-yl) -amine (II-38): HNMR (500 MHz,
DMSO-dé) 612.2 (s, br, 2H), 8.88 (d, J = 7.7 Ez, 1H),
8.05 (t, J = 7.7 Hz, 1H), 7.80 {(m, 2H), 7.37 (t, J = 7.6
Hz, 1H), 7.21 (d, J = 7.7 Hz, 2H), 6.36. (s, 1H), 2.16 (s,
3H), 2.15 (s, 6H); MS 330.1 (M+H). '
Exémgle 39 [2-(ZfAcetylphenyi)-quinazolin-4-yl]-(5-
methyl-2H-pyrazol-3-yl)}-amine (II-39): HNMR (500 MHz,
DMSO-d6) 812.35 (s, br, 1H), 8.93 (d, J = 8.4 Hz, 1H),
8.37 (4, J = 8.6 Hz, 1H), 8.20 (d, J = 7.6 Hz, 1H), 8.11
(¢, J = 8.0 Hz, 2H), 7.89 (m, 2H), 7.77 (m, éH); 6.93 (s,
1H), 2.33 (s, 3H), 2.04 (s, 3H) MS 344.1 (M+H).

Example 40 [2-(2,3-Dimethylphenyl) -quinazolin-4-yl] - (5-
methyl-2H-pyrazol-3-yl)-amine (II-40): ‘HNMR (500 MHz,.
DM8O-dé) 812.6 (s, bxr, 1H), 12.1 (s, br, 1H), B.91 (d, J
= 7.7 Hz, 1H), 8.14 (t, J = 7.2 Hz, 1H), 7.95 {4, J = 8.4
Hz, 1K), 7.89 (t, J = 7.7 Hz, 1H), 7.58 (d, J = 7.6 Hz,
1H), 7.53 (4, J = 7.0 Hz, 1H), 7.42 {t, J = 7.6 Hz, 1ﬂ),
6.60 (s, 1H), 2.43 (s, 3H), 2.35 (s, 3H), 2.32 (s, 3H); -
MS 330.1 (M+H). '

L}

Ex‘amgle 41 -(S-Methyl-za-pyrazol—a -yl)=-[2-(2- '
trifluoromethylphenyl)‘-quinazolin-‘!-'yl] -amine (Ii-41) 3
'HNMR (500 MHz, DMSO-d6) §12.3 (s, 1H), 10.5 (s, 1H),
8.77 (4, J = 8.2 Hz, 1H), 7.92 (m, 2H), 7.85 (m, 3H),
7.56 (t, J = 8.1 Hz, 1H), 7.67 (t, J = 7.4 Hz, 1H), 6.63
(s, 1H), 2.27 (s, 3H); MS 370.1 (M+H).
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Example 42 [2-(2-Ethy1pheny1)-quinazolin-4-y1]-(S—Methyl-
2H-pyrazol-3-yl) -amine (II-42): 1HNMR (500 MHz, DMSO-d6)
68.80 (m, 1H), &.02 (s, . br, 1H), 7.82 (d, J = 8.4 Hz,
1H), 7.77 (m, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.54 (m,
1H) . 7.41 (m, 2H), 6.40 (s, 1H), 2.75 (q, J = 7.1 Hz,
2H), 2.17 (s, 3H), 0.99 (£, J = 7.5 Hz, 3H); MS 330.1
{M+H) .

Ekamgle 43 (2-Biphenyi-2ayl-quinazolin-4-y1)-(S»methyl-
2H-pyrazol-3-yl) -amine (II-43): HNMR (500 MHz, DMSO-dé)
88.76 (d, J = 7.6 Hz, 1H), 8.04 (m, 1H), 7.75 (m, 6H),
7.30 (m, SH), 5.34 (s, 1H), 2.14 (s, 3H); MS 378.2 (MH).
Example 44 [2-(2-Hydroxyphenyl)-qﬁinazolin-4-yl]-(5-
Methyl-2H-pyrazol-3-yl) -amine (II-44): HNMR (500 MHz,
DMs0-dé) 610.9 (s, br, 1H), 8.62 (d, J = 8.2 Hz, 1H),
8.28 (d, J = 7.9 Hz, 1H), 7.87 (m, 2H), 7.60 (t, J = 7.9
Hz, 1H), 7.37 (t, J = 7.8 Hz, 1H), 6.92 (m,. 2H), 6.45 (s,
1H), 2.27 (s,.3H); MS 318.1 (MsH).
. - :
Example 45 [2-(2-Ethoxyphenyl)—quina#olin—4—y1]-(5-
Methyl-2H-pyrazol-3-yl) -amine (II-45): HNMR (500 MHz,
DMSO-d6) §12.1 (s, br, 1H), 8.75 (d, J = 8.3 Hz, 1H),
7.97 (£, = 7.8 Hz, 1H), 7.82 (d, J'= 8.3 Hz, 1H), 7.78
(d, 3 = 7.5 B2z, 1H), 7.70 (t, J = 7.8 Hz, 1H), 7.56 (t, J
= 7.8 Hz, 1H), 7.22 (d, J = 8.4 Hz, 1H), 7.12 (t, d = 7.6
Hz, 1H), 6.55 (s, 1H), 4.11 (q; J = 6.9 Hz, 2H), 2.16 (s,
3H), 1.22 (t, J = 6.9 Hz, 3H); MS 346.1 (M+H).
Example 46 [5-(Thiophen—z-yl)-Zﬁ-pyr;zol-B-yll-IZ-(z—
trifluoromethylphenyl) -quinazolin-4-yl] -amine (II-46):
'HNMR (500 MHz, DMSO-d6) §8.04 (d, Jf= 8.3 Hz, 1H), 8.05
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(dd, J = 7.3, 8.2 Hz, 1H), 7.93 (4, J = 6.5 Hz, 1H), 7.81
(m, 5H), 7.34 (d, J = 5.0 Hz, 1E), 7.25 (m, 1H), 7.00 (m,
1H), 6.87 (s, 1H); MS 438.1 (M+H).

Example 47 [4-(Thiophen-z-ylj—ZHkpyrazol-3-yl]—[2-(2~
trifluoromethylphenyl}-quinazolin;4-y1]-amine (II?47):
Prepared according to Method B. *HNMR (500MHz, DMSO-d6) §
6.97 (m, 1H), 7.08 (m, 1H), 7.27 (m, 1H)., 7.36 (m, 1H),
7.66 (m, 2H}, 7.77 (m, 3H), 7.83 (m, 1H), 8.00 ‘(m, .1H),
8§.18 (s, 1H), 8.62 (d, T = 8.2 Hz, 1H), 10.7 (br. s, 1H);
EI-MS 438.1 (M+H); HPLC-Method A, R, 2.97 min.

Example 48 (4-Phenyl-2H-pyrazol-3-yl)-[2-(2-
trifluorqmethylphenyl)—quinazolin-4-y1]-amine (IT-48):

Prepared according to Method B. !HNMR (500MHz, DMSO-dé) &

7.05 (br. s, 1H), 7.14 (t, J = 7.8 Hz, 1H), 7.25 (m, 3H),
7.43 (m, 2H), 7.60 {(m, 2H), 7.73 (m, 2H}, 7.80 (d, 1H),
7.95 (m, 1H), 8.12 (br. s, 1H), 8.60 {(m, 1H), 10.6 (br.
s, 1H); EI-MS 432.2 (M+H); HPLC-Method A, R: 3.04 min.

Example 49 (5-tert-Butyl-2H-pyrazol-3-yl)-[2-{2-
trifluoromethyl-phenyl)-quinazdlin-4-y1]—amiqe {I1-49):
'HNMR (500 MHz, DMSO-dé) § 8.76 {d, J'= 8.3 Hz, ;H),“7.94
(m, 2H), 7.79 (m, 4H), 7.70 (£, J = 7.6 Hz, 1H), 6.51 (s,
1H), 1.16 (s, 9H); MS 412.2 (M+H).

Example 50 (5-Phenyl-2H-pyrazol-3-yl)-[2-(2- A
trifluoromethylphenyl) -quinazolin-4-yl] -amine (II-50):
'HNMR (500MHz, DMSO-de) & 7.09 (s, 1H), 7.36 (td, J-= 7.8,
1.1 Hz, 1H), 7.46 (t, J = 7.8 Hz, 2H), 7.65 (br. d, J =
8.1 Hz, 2H), 7.78 (m, 2H), 7.90 (m, 4H), 7.95 (d, 0 = 7.7
Hz, 1H), 8.00 (£, J = 7.8 Hz, 1H), 8.81 (d, J = 8.6 Hz,
1H), 11.29 (br. s, 1H); EI-MS 432.1 (M+H); HPLC-Method A,
Ry 3.24 min. '
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Example 51 (4,5-Diphenyl-2H-pyrazol-3-yl)-[2-(2-
trifluoromethylphenyl) ~quinazolin-4-yl] -amine (II-51):
“HNMR (500MHz, DMSO-d6) § 7.13 {m, 1H), 7.18 (m, 5H), 7.36
(m, SH), 7.62 (m, 3H), 7.73 (m, 2H), 7.85 (m, 1H), 8.48
(d, J = 8.7 Hz, 1H), 10.02 (s, 1H), 13.19 (s, 1H); EI-MS
508.2 (M+H); HPLC-Method A, Ry 3.39 min.

Example 52 (4-Carbamoy1-2ﬁhpyrazol—3-yl)-[2-(2-
trifluorcmethylphenyl) -quinazolin-4-yl] -amine (Ii-52):
Prepared in 40% yield. HNMR (500MHz, DMSO-d6): § 12.85
(s, 1H), 12.77. (s, 1H), 11.80 (s, 1H), 10.80 (s, 1H),
8.35-7.42 (m, 9H); MS 399.13 (M+H) HPLC-Method A, R,
2.782 min.

Example 53 (2H-Pyrazol-3-yl)-[2-(2-
trifluoromethylphenyl) -quinazolin-~4-yl] -amine {II-53):
Prepared in 38% yield. 'HNMR (500 MHz, DMSO-dé6) & 12.52
(8, 1H), 10.65 (s, 1H), 8.75 (d, 1H), 7.91-7.68 (m, BH),
6.87 (s, 1H). MS: (M+H) 356.17. HPLC-Method A,-Rt 2.798

min.

' Example 54 (S-Hydroxy-ZH;pyrazol-3¢y1)-[2-(2-

trifluoromgtﬁ&lphényl)-quinazolin-4-y1]—amine (II-54):

Prepared in 36% yield; 'HNMR (500 MHz, DMSO-d§) § 10.61
(s, 1H), 8.75 (s, 1H), 8.03-7.75 (m, 9H), 5.97 (s, 1H);
MS 372.18 (M+H); HPLC-Method A, Ry 2.766 min.

Example 55 (5-0yclopropy1-251pyrazol—3*y1)-[2-(2-

trifluorométhyl-phenyl)-quinaiol;n-4—y1]-amine (IT-55):
Prepared in 30% yiéld. 1HNMR (SOOIMHZ, DMS80-d6) 812.21
(s, 1H), 10.45 (s, 1H), 8.68 (s, 1H), 7.89-7.45 (m, 8H),
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6.48 (s, 1H), 0.89 (m, 2H), 0.62 (s, 2H). MS 396.18
(M+H) ; HPLC-Method A, Ry 3.069 min.

Example 56 (5-Methoxyﬁethyl-Zﬁbpyrazol-B-yl)—[2-(2-
trifluoromethylfphenyli-quinazoliﬁ-é—yl]aamine {(II-56):
Prepared in 33% yield; HNMR (500 MHz, DMSO-ds) & i2.51
(s, 1H), 10.48 (s, 1H), 8.60 (s, 1H), 7.81-7.55 (m, 7H),
6.71 fs, iH}, 4.28 (s, 2H), 3.18 (s, 3H). MS 400.19
(M+H) : HPLC-Method A, Ry 2.881 min.

Example 57 (lH-indazol-3-yl)-[2-(2-trifluoromethyl-
pheﬁyl)-quinazolin-é—yl}-amine (II-S&): Prepared to.
afford 51 mg (78% yield) as pale yellow-solid._ HNMR (500
MHz, DMSO-ds) 512;7 (s, 1H), 10.4 (s, 1H), 8.55 (4, 1H),
7.81 (t, 1H}), 7.71 (4, 1H), 7.61 {(d, 1H), 7.58 (t, 1H),
7.46 (m, 4H), 7.36 (4, 1H), 7.22 (t, 1H), 6.91 (t, 1H)
ppm; LC-MS (ES+) 406.16 (M+H), (ES-) 404.19 (M-H); HPLC-
Method A, R. 3.00 min.

Example 58 (4-Chloro-1H-indazol-3-yl)-[2-(2-
trifluoromethyl-phenyl) -quinazolin-4-yl] -amine (II-58):
Prepared in DMF (70% yield) as pale yellow solid. IHNMR
(500 MHz, DMSO-d6) §13.3 (s, br, 1H), 10.9 (s, br, 1H),
8.60 (d, 1), 7.97 (t, 1H), 7.81.d, 1K), 7.75 (¢, 1H),.
7.67 {4, 1H),  7.63 {(dd, 1), 7.57 {m, 2H), 7.43 (d, 1H),
7.28 {dd, 1H), 7.08 (d, 1H) ppm; LC-MS (ES+) 440.10
(M+H), (ES-) 438.12 (M-H); HPLC-Method A, -R. 3.08 min.

Example 59 (5-Fluoro-1H-indazol-3-yl)-[2-(2-
triflucrqméthyl-phenyl)—quinaiolin-4-yl]-amine (II-59):

Prepared in DMF (34% yield) as pale yellow solid. THNMR

(500" MHz, DMSO-d6) §13.0 (s, 1H), 10.6 (s, 1H), 8.72 (d,

- 1H), 7.99 (t, 1H), 7.89 (d, 1H), 7.79 (d, 1H), 7.75 (t,

1H), 7.68 (m, 3H), 7.56 (dd, 1H), 7.39 (d, 1H), 7.28 (t,
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1H) ppm; LC-MS (ES+) 424.12 (M+H), (ES-) m/e= 422.13 {M~
H) ; HPLC-Method A, R, 3.05 min.

Example 60 (7-Fluoro-1H-indazol-3-yl)-[2-(2-

trifluoromethyl-phenyl) -quinazolin-4-yl] -amine (II-60):
Prepared in DMF (51% yield) as yellow solid. !HNMR (500

MHz, DMSO-d6) 813.4 (s, 1H), 10.6 (s, 1H), 8.68 (@, 1H),

7.95-{t, 1H), 7.85 (4, i1H), 7.72 {m, 2H), 7.63 (m, 2H),

7.58 (m, 1H), 7.43 (4, 1H), 7.18 (dd, 1H), 7.00 (m, 1H)

ppm; LC-MS (ES+) 424.11 (M+H), (ES-) 422.15 (M-H); HPLC-
Method A, R¢ 3.06 min.

Example 61 (5-Methyl-1H-indazol:3-yl)-[2-(2-.
trifluoromethyl-phenyl) -quinazolin-4-yl] -amine (IT-61):
Prepared in DMF (81% yield) as yellow solid. ‘HENMR (500
MHz, DMSO-dé) 813.0 (s, br, 1H), 8.79 (br, 1H), 8.11 (br,
1H), 7.96 (d, 1H), 7.82 (m, 5H), 7.46 (s, 1H), 7.41 (d,
1K), 7.20 (d, 1H), 2.33 (s, 3H) ppm: MS (ES+) 420.15
(M+H), (ES-) 418.17 (M-H); HPLc-Method A, R 3.07 min.

|
Example 62 [2-(2,6-Dichloro-phenyl)-quinazolin-4-yl1]-(5-
fluoro-1B-indazol-3-yl) -amine (II-62): Prepared in DMF
(37% yield) as yellow solid. HNMR (500 MHz, DMSO-ds)
613.0 (s, 1H), 10.8 (s, 1H), 8.72 (d, 1H), 7.97 (t, 1H),
7.90 (4, 1H), 7.75 (t, 1H), 7.53 (m, 3H), 7.43 (t, 1H),
7.35 (4, 1H), 7.23 (t, 1H) ppm; LCMS (ES+) 424.08 (M+H),
(ES-) 422.10 (M-H); HPLC-Method A, Ry 3.06 min. '

Example 63 [2~(2-Chloro—pheny1)-quinazolin—4—y1]-(IHH
indazol-3-yl)-amine (II-63): DPrepared in 51% yield. IHNMR
(500MHz, DMSO-d6) & 7.06 (t, 1H), 7.36 (t, 1H), 7.39 (t,

- 1H), 7.52 (m, 3H), 7.62 (4, 1H), 7.72 (d, 1H), 7.82 (m,

1H), 7.90 (d, 1H), 8.05 (m, 1H), 8.76 .(d, 1H), 11.5 (m,

1H), 13.02 (s, 1H); EI-MS 372.1 (M+1); HPLC-Method A, Re -
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2.93 min.

Example 64 (5-Trifluoromethyl-1H-indazol-3-y1)-[2-(2-

trifluoromethyl-phenyl)rquinazolin-4-y1]-amine (II-64) .
Prepared in DMF (57% yield) as yellow solid. lHNMR (500
MHz, DMSO-d6) §13.4- (s, br, 14}, 11.4 (br, 1H), 8.72 (d
1H), 8.12 (s, 1H), 7.98 (t, 1H), 7.83 {(d, 1H), 7.76 (d,
1H), 7.73 (4d, 1H), 7.60 (m, 4H), 7.52 (d, 1H) ppm; LC-MS
{ES+) 474.12 (M+H), (ES-) 472.17 (M-H) ; HPLC-Method A, R:

’

3.25 min.

Example 65 (4—Trifluoromethyl-1H;indazol—3-yi)-[2-(2-
trifluoromethyl-phenyl)-quinazolin-é-yl]-amine {(IXI-65):
Prepared in DMF (8% yield) as yellow solid. HNMR (500
MHz, DMSO-dé) §13.7 (s, br, 1H), 11.2 (br, 1H), 8.70 (4,
1H), 8.05 (s, 1ﬁ), 7.85 (m, 3H), 7.65 (m, 4H), 7.51 (m,
2H) ppm; LC-MS (ES+) 474.13 (M+H), (ES-) 472.17 (M-H) ;
HPLC-Method A, R 3.15 min.

Example 66 [2=(2,6-Dichloro-pheny1)—qﬁinazolinvé-yll-(1H-
indazol-3-yl) -amine (II-66): Prepared‘in-DMF (30% yield)
as yellow solid. 'HNMR (500 MHz, Dmsd-ds) 612.9 (s, 1H),
11.1 (s, 1H), 8.69% (4, 1H), 7.95 {t, 1H), 7.82 (d, 135,
7.73 (t, 1H), 7.56 (d, 1H), 7.47 (s, 1H), 7.45 (s,.1H), -
7.39 (m, 2H), 7.26 (£, 1H), 6.92 (t, 1H) ppm; LC-MS (ES+)
406.11 (M+H), (ES-) 404.12 (M-H); HPLC-Method A, R: 3.00

min.

Example 67 (IH—indazol-3-yl)r[2-(2-methyl-phgny1)-
quinazolin-4-yl] -amine (II-67): Prepared in 55% yield.
'HNMR (500MHz, DMSO-d6) & 2.15 (s, 3H), 7.09 (t, 1H), 7.26
(d, 18), 7.31 (t, 1H), 7.39 {(t; 1H), 7.42 (m, 1H), 7.55
(d 1H), 7.64 (d, 1H), 7.74¢ (d, 1H), 7.89 (m, 1H), 7.96

-264-




I

2006201262 21 Mar 2006

10

15

20

25

30

(d, 1R), 8.10 (m, 1H), 8.81 (d, 1H), 12.0 (m, 1H), 13.18
(s, 1H); EI-MS 352.2 (M+l); HPLC-Method A, Re 2.93 min.

Example 68 (7-Trifluorcmethyl-1H-indazol-3-yl1)-[2-(2-

trifluoromethyl—ﬁhenyl)-quinazolin-4-y1]4amine (II-68):
Prepared in DMF (75% yield) as yellow solid. IHNMR (500
MHz, DMSO-dé) §13.5 (s, br, 1H), 11.2 (s, br, 1H), 8.68
(d, 18), 7.97 (t, 1H), 7.92 (d, 1H), 7.82 (&, 1H), 7.74
(¢, 1H), 7.70 (4, 1H), 7.68 (d, 1H), 7.64 (m, 2H), 7.57

‘(m, 1H), 7.14 (t, 1H) ppm; LC-MS (ES+) 474,11 (M+H),

(ES-) 472.14 (M-H); HPLC-Method A, R 3.24 min.

ﬁxamgle,ss (6-Trifluoromethyl-1H-indazol-3-yl) - [2- (2-
trifluoromethyl-phenyl)~quinazolin-4-y1]-amine'(II-GB):
Prepared by Method B in DMF (78% yiéld) as yellow solid.
'HNMR (500 MHz, DMSO-dé) & 13.4 (s, br, 1H), 11.1 (s, Sr,
1H), 8.67 (4, 1H),_7.95 (¢, 1H), 7.82 (m, 3H), 7.72 (m,
2H), 7.63 (m, 2H), 7.57 {t, 1H), 7.23 (d, 1H) ppm; LC-MS
(ES+) 474.12 (M+H), (ES-) 472.15 (M-H); HPLC-Method A, Re
3.28 min.

Example 70 (5-Nitro-1H-indazol-3-yl)-[2-(2-
trifluoromethyl-phenyl)-quinazolin-é-yl]-amine (II-70):
Prepared in DMF (82% yield) as yellow solid. IHNMR. (500.

'MHz, DMSO-d6) 813.6 (s, br, 1H), 11.4 (s, br, 1H), B8.7%

(a, 1H), 8.72 (d, 1H), 8.09 (dd, 1H), 7.98 (t, 1H), ?.83

- (4, 1H), 7.75 (t, 1H), 7.70 (m, 2H), 7.61 (m, 3H) ppm;

LC-MS (ES+) 451.14 {(M+H) , (ES-) 449;12 (M-H) ; HPLC-Method
A, R 3.02 min.

Example 71 (5,7-Difluoro-iH-indazol-3-yl)-[2-~(2-
trifluoromethyl-phenyl)-quinazolin-é—ylj4amine (TI-71):

. Prepared in DMF (60% yield) as yellow solid. ‘HNMR (500

MHz, DMSO-d6) 813.7 (s, br, 1H), 11.2 (s, br, 1H), 8.73
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(d, 1H), 8.03 (t, 1H), 7.88 (4, 1H), 7.80 (m, 2H), 7.70
(m, 3H), 7.32 (m, 2H) ppm; LC-MS (ES+) 442.14 (M+H), (ES-
) 440.14 (M-H); HPLC-Method A, R, 3.11 min.

Example 72 (4-Pyrrol-1l-yl-l1E-indazol-3-yl)-[2-(2-
trifluoromethyl-phenyl) -quinazolin-4-yl) -amine (II-72):
Prepared in DMF (33% yield) as yellow solid. *HNMR (500

MHz, DMSO-deé) 813.4 (s, br, 1H), 11.0 (s, br, 1H), 8.53

(d, 1H), 7.98 (t, 13), 7.75 (m, 4H), 7.62 {m, 2H}, 7.52

(@&, 1H), 7.43 (t, 1H), 7.05 (4, 1H), 6.80 (s, 2H), 5.61

(s, 2H) ppm; LC-MS (ES+) 471.18 {(M+H), (ES-) 469.18 (M- {
H) ; HPLC-Method A, Ry 3.12 min. -

Example 73 (5-Amino-lH-indazol-3-yl)-[2-(2-
trifluoromethyl-phenyl) -quinazolin-4-yl] -amine (IXI-73): &
solution of compound II-70 (70‘mg, 0.16 mmel) in MeOH (2
ml)} was treated with haney Ni-until solution was
colorless (about 1.5 g Raney Ni was added).  After
stirring at room temperature for 40 min, the mixture was
filtered through celite, the resulting celite was washed
with MeOH (5 times), and the solvent was evaporated in

vacuo to provide a -crude. product that was then purified

(2L}
)

by HPLC to give the title compound as. a yellow solid (10 w
mg, 15%). m.p. 221-223°C; ‘HNMR (500 MHz, DMSO-d6)

613.2 (s, br, 1H), 10.7 (s, br, 1H), 95.80 {(br, 2H), 8.68

(&, iH), 7.87 (t, 1H), 7.87 (4, 1H), 7.75 (m, 2H), 7.65

(m, 5H), 7.30 (4, 1H) ppm; MS (ES+) 421.16 (M+H), (ES-)

419.17 (M-H); HPLC-Method A, Ry 2.41 min. |

Example 74'[2-(2-Chloro-pheny1)—quinazolin—4;y1]-(7—
fluoro-1H-indazol-3-yl) ~amine (II-74): Prepared in DMF
(35% . yield) as yellow golid. 'HNMR (500 MHz, DMSO-d6)

813.7 (s, 1H), 11.7 (s, br, 1H), 8.80 (4, 1H), 8.15 (t,

1H), 7.99 (d, 1H), 7.88 (t, 1H), 7.68 (4, 1H), 7.60. (m,
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2H), 7.53 (t, 1H), 7.46 (t, 1H), 7.25 (dd, 1H), 7.04 (m,
1H) ppm; LC-MS (ES+) 390.16 (M+H); HPLC-Method A, R, 3.00
min. ‘

Example 75 [2-(2-Chloro-phenyl)-quinazolin-4-y1]-(S-
fluoro-1H-indazol-3-yl) -amine (II-75): Prepared in DMF.
"HNMR (500 MHz, DMSO-ds) §13.2 (s, 1H), 11.7 (s, br, 1H),
8.80 (d, 1H), 8.10 (t, 1H), 7.91 (m, 2H), 7.70 (d, 1H),
7.58 (m, 4H), 7.50 (t, 1H), 7.2% (t, 1H) ppm; LC-MS (ES+)

'390.17 ‘(M+H); HPLC-Method A, R. 3.00 min.

Example 76 [2-(2-Chloro-phenyl)-quinazolin-4-yl]-(5,7- .
difluore-1H-indazol-3-yl) -amine (IX-76): Prepared in DMF
(55% yield) as yellow solid. HNMR (500 MHz, DMSO-d&)

813.8 (s, 1H), 11.5 (s, br, 1H), 8.76 (4, 1H), 8.08 (t,

1H), 7.93 (4, 1H), 7.84 (t, 1H), 7.64 (4, -1H), 7.55 (d,
1H), 7.50 (t, 1H), 7.44 (m, 2H),.7.36 {(t, 1H) ppm; LC-MS
(ES+) 408.15 (M+H), (ES-) 406.17 (M-H); HPLC-Method A, R,

3.08 min.

_ |
Example 77 [2-(2-Chloro-phenyl)-quinazolin-4-yl]- (5-
trifluoromethyl-1H-indazol-3-yl) -amine (II-77): Prepared
in DMF (66% yield) as yellow solid. ' 2HNMR (500 MHz, DMSO-
dé) 613.5 (s, 1H), 11.4 (s, br, 1H), 8.79 (d, 1H), 8.29.
(s, 1H), 8.07 (t, 1H), 7.93 (4, 1H),l7;84 {t, 1H), 7.72
(d, 1H), 7.63 (d, 2H), 7.53 (d, 1H), 7.48 (t, 1H), 7.36
{(t, 1H) ppm; LC-MS (ES+): m/e= 440.16 (M+H); (28-) : m/e=
438.18 (M-H); HPLC-Method A, R 3.22 min.

Example '78'-[2-(2-cyano-pheny1)-quinazolin-‘*l-.yl}-(lH- |
indazol-3-yl) -amine (II-78): Prepared in 13% yield. *H-
NMR (500 MHz, DMSO) & 12.9 (br, 1H), 10.8 (br, 1H), 8.73
(br s, 1H), 7.97 (m, 4H), 7.74 (m, 1H), 7.5 (m, 4H), 7.42
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(m, 1H), 7.08 (m, 1H) ppm; MS (FIA) 363.2 (M+H); HPLC-
Method A, Ry 2.971 min.

Example 79 (5-Bromo-1H-indazol-3-yl)-[2-{2-
trifluoromethyl-phenyl) -quinazolin-4-yl] -amine (II-79):
Prepared in DMF (64% yield) as yellow solid. HNMR (500
MHz, DMSO-dé) §13.4 (s, 1H), 11.6 (s, br, 1H), 8.93 (d,
1H}, 8.21 (t, 1H), 8.14 (s, 1H), 8.05 (d, 1H), 7.85 (ﬁ,
4H), 7.86 (t, 1H), 7.65 (d, 1K), 7.59 (d, 1H) ppm; MS
(ES+) 486.10 (MsH), (ES-) 484.09 (M-H); HPLC-Method A, R,

3.22 min.

Example 80 (6-Chloro-lH-indazol-3-yl1)-[2-(2~
triflubromethyl-phenyl)—quinazolin-4-y1]-amine (IT-80) :

- Prepared in DMF (94% yield) as yellow solid. HNMR (500

MHz, DMSO-d6) 613.1 (s, 1H), 11.2 (s, br, 1H), 8.73 (d,
1H), 8.03 (t, 1H), 7.87 (4, 1H), 7.79 (m, 2H), 7.73 {(m,
2H), 7.67 (m, 2H), 7.58 (s, 1H), 7.04 (dd, 1H) ppm. LC-MS
(ES+) 440.14 (M+H), (ES-) 438.16 (M-H); HPLC-Method A, R,
3.25 min. . i

o [ -
Example 81 (7-Fluoro-G-trifluorcmetﬁyl-lﬂ>indazol-B—yl)-
[2-(2—trifluorcmethyl-phenyl)-quinaquin-4-y1]-amine'(II-
81) : Prepared in DMF (30% yield) as yellow solid. HNMR
(500 MHz, DMSO-d6) §13.9 (s, 1H), 11.0 (s, br, 1H), 8.64
(d, 1H), 7.94 (t, 1H), 7.81 (d, 1H), 7.71 (m, 2H), 7.60
(m, 4H), 7.20 (dd, 1H) ppm. LC-MS (ES+) 492.18 (M+H) ,
(ES-) 490.18 (M-H); HPLC-Method A, R 3.44 min.

Example 82‘(6-Bromo-lH;indazoi-B-yl)-[2?(2-
trifluoromethyl-phenyl)-quinazolin-4-yl] -amine (II-82):
Prepared in DMF (40% yield) as yellow solid. ’'HNMR (500

. MHz, DMSO-d6) §13.1 (s, 1H), 11.2 (s, br, 1H), 8.73 (d,

1H), 8.03 (t, 1H), 7.87 (d, 1H), 7.80C (m, 2H), 7.73 {(m,

-268~-

L e

——




Th

2006201262 21 Mar 2006

10

1s.

20

25

30

3H), 7.67 (m, 1H), 7.61 (4, 1H), 7.15 (44, 1H) ppm; MS
(ES+) 486.07 (M+H); HPLC-Method A, R, 3.28 min.

Example 83 {2-(2,4-Bis-trifluoromethyl-phenyl) -
quinazolin-4-y1]—(5,7-difluoro-lﬂlindazol-3-yl)-amine
(IT-83): Prepared in DMF in 28% yield. !HNMR (500MHz,
MeOH-d4) § 8.81 (d, J=8.4Hz, 1H), 8.35-8.20 (m, 3H),
8.19-7.96 (m, 3H), 7.40-7.34 (m, 1H), 7.29-7.14 (m, 1H);
LC-MS (ES+) 510.14 (M+H); HPLC-Method C, R: 8.29 min.

Example 84 (5,7-Di§1uoro-1H-indazol-3~yl)-[2-(4-f1uoro-2-
trifluorqmethyl-phenyl)-quinazolin-é—yl]-amine (II-84):
Prepared in 48% vield. 1HNﬁR'(500MHz,:MgQH-d4) 68.74-.
8.63 {m, 1H), 8.23-8.10 {(m, 1H), 7.99-7.90 (m,.ZH), 7.89-
7.80 (m, 1H), 7.71-7.61 (m, 1H), 7.61-7.50 '(m, 1H), 7.24-
7.15 (m, 1H), 7.14-7.02 {m, 1Hj; LC-Ms (ES+) 460.14
(M+H} ; HPLC-Method C, Ry 7.59 min.

Example 85 [2- (2-Bromo-phenyl) -gquinazolin-4-yl1] - (5,7-
difluoro-1H-indazol-3-yl)-amine (II-85): Prepared in THF
(21% yield). 'HNMR (500MHz, MeOH-d4) 88.81 (d, J=8.4Hz,
1H), 8.35-8.20 (m, 3H), 8.19-7.96 (m, 3H), 7.40-7.34 (m;
18), 7.29-7.14 (m, 1H); LC-MS (ES+) :510.14 (M+H) ; HPLC-
Method C, ﬁt 8.29 min.,

Example 86 (5,7-Difluoro-1H-indazol-3-yl)-[2-(5-fluoro-2-
trifluoromethyl-phenyl) -quinazolin-4-yl] -amine (II-86):
Prepared in THF (26% yield). ‘HNMR (500MHz, MeOH-d4)
68.62 {(d, J=8.4Hz, 1H), 8.16-8.02 (m, 1H), 7796—7.73 {m,
3H), 7.59-7.48 (m, 1H), 7.48—7.35 (m, 1H), 7.21-7.09 (m,
1H), 7.09-6.89 (m, 1H) ; LC-MS (ES+) 466.16 (M+H) ; HPLC-
Method C, Ry 7.28 min.
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Example 87 [2-(2,4-Dichioro-phany1)fquinazolin?G-yll-
(5,7-Diflucro~1H-indazol-3-yl} -amine (II-B?): Prepared.in
THF (16% yield). ‘HNMR (500MHz, MeOH-d4) §8.81 (d,
J=8.4Hz, iH), 8.35-8.20 {m, 3H), B8.19-7.96 (m, 3H), 7.40-
7.34 (m, 1H), 7.29-7.14 (m, 1H); LC-MS (ES+) 510.14
(M+H) ; HPLC-Method C, Ry 8.29 min.

Example 88 [2-(2-Chloro-5-trifluorcomethyl-phenyl)-
quinazolin-4-yl]l-(5,7-Difluoro-1H-indazol-3-yl) -amine

(11-88) : Prepared inTHF (33% yield). ‘HNMR (500MHz,

DMSO-d6) & 10.76 (s, 1H), 8.66 (d, J=8.3Hz, 1H), 8.06-

7.84 (m, 3H), 7.81-7.63 (m, 3H), 7.48-7.16 {m, 2H); LC-MS. -~

(ES+) 476.16 (M+H); HPLC-Method C, R, 19.28 min.

Example 89 (4-Fluoro-lH-indazol-3-yl)-[2-(2-
trifluoremethyl-phenyl) -quinazolin-4-yl] -amine (IT-89):
Prepared in NMP (79% yield) as vellow solid. HNMR (500
MHz, DMSO-dé6) &13.2 (s, 1H), 10.8 (s, br, 1H), 8.63 (4,
1H}, 7.97 (&, 1H), 7.85l(d, 1H), 7.74 (m, 2H), 7.64 (t,
1H), 7.57 (m, 2H), 7.32 (m, 2H), 6.82 (m, 1H) ppm; LC-MS

(ES+) 424.17 (M+H); HPLC-Method A, R{ 3.14 min.

Example 950 (lE-Indazol-3-yl)-[8-methoxy-2-(2-
trifluoromethyl—pheﬁyl)-quinazolin-4ryl]-amine (Iz-90):.
Prepafed uéing THF as solvent to affbrd the titlé
compound as a TFA salt (23% yield). HPLC-Method A, R, 2.97
min (95%); 'HNMR (DMSO-d6, 500 MHz) § 12.9 (1H, bs), 11.0

- 10.7(1H, bs), 8.25 (1H, m), 7.75-7.50 (8H, s), 7.30

(1H, w), 6.90 (1H, m), 4.0 (3H, 6); MS (m/z) 436.2 (M+H).

Example 91 (S-Flucroélibindazo1¥3—yl)-fﬂ-methoxy-z-(z-
trifluoromethyl-phenyl)-quinazolin-4-yl] -amine (II-91):

. Prepared using TFA as solvent to afford the title

compound as a TFA salt (23% yield). HPLC-Method A, R:
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3.10 min. (99%); 'HNMR (DMSO-d6, 500 MHz): 13.0 (1H, bs),
11.0 - 10.7(1H, bs), 8.25 (1H, m), 7.75-7.50 (7H, m),
7.35 (18, m}, 7.25 (1H, m), 4.0 (3H, s8); MS (m/z) 454.2
(M+H) . '

Example 92 (74F1uoro-1H;indazol-3»y1)sIB-methoxy-i-(2-
trifluoromethyl-phenyl)-quinazolin~-4-yl] -amine (II-92):
Prepared using THF as solvent to afford the title
compbund as a TFA salt (98 mg, 58% yield). HPLC-Method
A, Ry 3.20 min (92%); 'HNMR (DMSO-d6, 500 MHz) § 13.45
(;H, bs), 11.0 - 10.7(1H, bs), 8.25 (1H, m), 7.75-7.60
(5H, m), 7.50 (1H, m), 7.40 (1H, m),. 7.15 (1H, m), 6.95
(1H, m) 4.0 (3H, 8); MS (m/z) 454.2 (MsH).

Example 93 (5,7-Dif1ucro-1H-indazo;-3-yl)-[B-methoxy-z-
(2—trifluoromethyl-phenyl)-quiﬁazolin-4-y1]-amine (II-
93): Prepared using THF as solvent to afford the title
compound as a TFA salt (36% yield). HPLC-Method A, R:

3.27 min. (95%); 'HNMR (DMSO-d6, 500 MHz): 13.65 (1H, bs),

11.0 - 10.7(1H, bs), 8.22 {1H, m), 7.75-7.60 (5H, m),
7-40 (1H, m), 7.35 (1H, m), 7.19 (1H, m), 4.0 (3H, &); MS
(m/z) 472.2 (M+H).

Example. 94 [2—(2—Chicrdbpyiidin-3-yl);quinazolin-4-y1]-‘
(5,7-Dif1ubro-lﬁ;indazol-3-yl)-amine {II-94): Prepared in
DMF. ‘HNMR (500MHz, DMSO-d6) & 13.62 (br s, 1H, 11.06-
10.71 (m, 1H), 8.16-7.70 (m, 4H), 7.60-7.09 (m, 3H); LC-
MS (ES+) 409.14 (M+H); HPLC-Method A, Ry 2.89 min.

Example 95‘[2-(2-Chloro-4-nitro-pheny;)-quinﬁzolin-4—y1]-
(5,7-difluoro-1H~indazol-3-yl) ~amine (II-95): Prepared in
THF. ’HNMR (500MHz, DMSO-d6) & 13.35 (s, 1H), 10.74 (s,

. 1H), 8.67 (d, J=8.4Hz, 1H), 8.29 (d, J=2.05Hz, 1H), 8.18-
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8.08 (m, 1H), 8.07-7.60 (m, 4H), 7.53-7.10 (m, 2H). LC-
MS (ES+) 453.15 (M+H); HPLC-Method D, R: 3.63 min.

Example 96 [2-(4-Amino-2-chloro-phenyl)-quinazolin-4-y1]-
(5,7-Difluoro-1H-indazol-3-yl) -amine (IT-96):

A solution of compound II-95 (8mg, 0.018mmol) and.tin
chloride dihydrate (22mg, 0.1mmol) in ethanol (2mL) was
heated at 100°C for 24h. The reaction was diluﬁed with
EtOAc (10mL), washed with 1N NaOH solution (2x10mL) ,
brine, and dried over anhydrous sodium sulfate to afford
the crude product. Purifigation‘was achieved by flash
chromatoéraphy_on silica gel (eluting with 1-3% MeOH in
CH@CI;.)V The title compound was isolated as pale yellow
solid (1.émg, 16% ?ield). LC-MS (ES+)‘423.12 {M+H) ,

. HPLC-Method C, Ry 13.78 min.

Example 97 (4,5,6,7-Tetréhydro-1H;indazol-3-yl)

- [2- (2-trifluoromethyl-phenyl) -quinazolin-4-yl] -amine
(II-97): Prepared in 34% yield. 'HNMR (500MHz, DMSO-d6) &
1.58 (m, 2H), 1.66 (m, 2H), 2.24 (m, 2H), 2.54 (m 2H),
7.63 (m, 3H), 7.71 (t, 1H), 7.75 (&, 1H), 7.78 (4, 1H),
7.85 (t, 1H), 8.53-(d, 1H), 9.99 (s, 1H), 12.09 (s, 1H);
EI-MS 410.2 {(M+1); HPLC-Method A, R¢ 3.05 min.

Example 98 (lH-Pyrazolol4,3-b]lpyridin-3-yl)-[2-(2-
trifluoromethyl-phenyl) -quinazolin-4-ylj -amine (II-98):
Prepared in DMF (37% yield) as yellow solid. !HNMR (500
MHz, DMso-dé) §13.1 (s, br, 1H), 11.2 (s, br, 1H), 8.73
(4, 1H), 8.54 (dd, 1H), 8.12 (d, 1H), 8.06 (t, 1H), 7.90
(@, 1H), 7.84 (t, 1H), 7.75 (d, 1H), 7.65 (m, 2H), 7.65
(t, 1H), 7.47 (dd, 1H) ppm; LC-MS (ES+) 407.18 (M+H);
HPLC—Method A, Re 2.77 min.
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Example 99 (1H-Pyrazolol[3,4-blpyridin-3-yl1)-[2-(2-
trifluorqmethyl-phenyl)-quinazolin-4lyl]-amine (IIT-99):
Prepared in DMF (45% yield). *HNMR (500 MHz, DMSO-dé)
313.5 (s, br, 1H), 11.3. (s, br, 1E), 8.78 (d, 1H), 8.49
(d, 1H), 8.17 (d, 1H), 8.03 (t, 1H), 7.89 (d, 1H), 7.80
(m, 2H), 7.74 (m, 2H), 7.68 (m, 1H), 7.08 (dd, 1H) ppm.
MS (ES+) 407.16 (M+H), (ES-) 405.16 (M-H); HPLC-Method A,
Ry 2.80 min. ' |

Example 100 (6-Methyl-1H-pyrazolo[3,4-blpyridin-3-y1)-[2-

(2-trifluoromethyl-phenyl)-quinazolin-4-yl]-amine (II-
100): Prepared in DMF (11% yield). YHNMR (500 MHz, DMSO-
dé) §13.2 (s, br, 1H), 10.8 (s, br, 1H), 8.57 (d, 1H),
7.95 (t, 1H), 7.82 (d, 1H), 7.72 (t, 1H), 7.65 (m, 2H),
7.58 (m, 2H), 2.44 (s, 3H, buried by DMSO), 2.20 (s, 3H)
ppm. LC-MS (ES+) 435.22 (M+H), (ES-) 433.25 (M-H); HPLC-

Method A, Re 2.94 min.

Example 101 (6-0xo-5-phenyl-5, 6-dihydro-1H-pyrazolof4,3-~

Cprridazin—Bryl)-[2-(2-trifluorcmethyl-phenyl)—
quinazolin-4-yl] -amine IT-101: Prepared in DMF (6%
yield). ‘HNMR (500 MHz, Dmso-dé) 612.6 (s, 1H), 11.0 (s,
br, 1H), 8.60 (d, 1H), 7.95 (t, 1H), 7.88 (d, 1H), 7.80
(d, 1®), 7.68 (m, 4H), 7.40 (s, 3H), 7.22 (s, 2E), 6.61.
(s, 1H) ppm. LC-MS (ES+) 500.21 (M+H) , (ES-) 498.16 (M-
H) ; HPLC-Method A, R, 3.00 min.

Example 103 [6-Methyl-2-(2-trifluoromethoxy-phenyl) -

_pyrimldin 4 -¥l]l - {5-phenyl-2H-pyrazol-3-y1) - amine (I1-
1103): MS 412.13 (M+H); HPLC- Method E Rt 1.248 min.

Example 104 (S-Furan-z-yl-ZH-pyraZOIJB-yl)-[s-methyl-z-.

(2-trifluoromethoxy-phenyl) -pyrimidin-4-yl] -amine (II-

104); MS 402.12 (M+H); HPLC-Method E, R. 1.188 min.-
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Example 105 [s-Ethyl-z-(2-trifluoramethoxy-phenyl)-
pyrimidin—4;y1]-(5-methy1-2H-pyrazol-3-Yl)—amine'(II-
105): MS 364.14 (M+H); HPLC-Method E, Ry 1.112 min.

Example 106 [2-(2-Chloro-pheny1)-pyrido[z,de]pyrimidin—
4-yl]-(5-methyl-28-pyrazol-3-yl)-amine (II-106): >HNMR

(500 MHz, DMSO} §12.23 (s, 1H), 10.78 (s, 1H}, 7.73-7.47

(m, 7H), 6.72 (s, 1K), 2.21 (s, 3H). MS: (M+H) 337.02.
HPLC-Method A, Ry 2.783 min.

Example 107 {(5-Fluoro-1E-indazol-3-y1)-[2- (2-

trifluoromethyl -phehyl }-6,7-dihydro-5B-
cyclopentapyrimidin-4-yl] -amine (II-lO?)Q Prepared'in 68%

yield. ‘HNMR (500MHz, DMSO-dé) § 2.16 (t, 2H), 2.88 (m,

2H), 2.98 (t,.2H), 7.21 (td, 1H), 7.29 (dd, 1H), 7.50
(4d, 1H), 7.65 (t, 1H), 7.67 (t, 1H), 7.73 (t, 1H), 7.78
(d, 1H), 10.22 (br. s, 1H), 12.99 (br. s, 1H); EI-MS
414.2 (M+H); HPLC-Method A, Rt 2.92 min.

Example 108 (1H-Indazol-3-yl)-{2-(2-trifluoromethyl-
Phenyl) -pyrido[2, 3:dl pyrimidin-4-yl] -amine (IT-108):
HPLC-Method A, Ry 2.78 min. (95%); THNMR (bMS0O-de, 500

MHz): 12.95 (1H, bs), 11.45 § 11.15(1H, bs), 9.20 (2H,
m), 7.85-7.70 (2H, m), 7.70-7.55 (4H, .m), 7.50 (1H, m),
7.35 (1H, m), 7.05 (1H, m); MS (m/z) 407.03 (M+H).

Example 109 (5,7-Difluoro-lH-indazoi-B-yl)-[2-(2-

trifluoromethyl—phenyl)-pyrido[2,3-d]pyrimidin-4-y1]-
amine (II-109): Yellow, di-TFA salt (25% yield). HPLC
(Method A) 3.10 min. (95%); HNMR (DMSO-d6, 500 MHz) :
13.8-13.6 (13, bs), 11.4 - 11.2(1H, bs),_s.ls (2H, m),

. 7.85-7.75 (2H, m), 7.75-7.62 (3H, m), .7.32 (2H, m); MS

(m/2z) 442.98 (M+H).
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Example 110 [2-(2-Chloro-phenyl)-pyridol2,3-dlpyrimidin-
4-yl]-(IH-indazol-B-yl)-amine (Ii-llO): Prepared from 2-

aminonicotinic acid and 2-chlorcbenzoyl chloride afforded
the title compound as a di-TFA salt (28% yield). HPLC- ;
Method A, R; 2.85 min. (95%); 'HNMR (DMSO-d6, 500 MHz) :
12.90 (1H, s), 11.10 - 10.90 (1H, bs), 9.05 (2H, m),
7.75-7.60 (2K, m), 7.51 (1iH, m), 7.45—7.25 (5H, m), 6.95

(1H, m); MS (m/z).372.99 (M4H)..

Example 111 (5-Fluoro-1H-indazol-3-yl)-[2-(2-

trifluoromethyl-phenyl)-5,6,7,8,9f10-hexahydro-
cyclooctapyrimidin-4-yl]l-amine (IT-111).  Prepared in 43%
yield. ‘HNMR (500MHz, DMSO-d6) & 1.46 (m, 2H), 1.53 (m,
2H), 1.77 {m, 4H), 2.95 (m, 2H), 3.04 (m, 2H)Y, 7.22 {(m,
2H), 7.50 (44, 1H), 7.72 (m, 3H), 7.80 (d, 1H), 10.5 (m,
iH), 13.05 {(br s, 1H); EI-MS-456.2I(M+H); HPLC-Method C,

" Re 11.93 min.

b

Example 112'[Zr(2-Chloro-pheny1)-G?T-dihydro-SH-
cyclopentapyrimidin-4-yll-(5-fluoré-lﬂkindazol-B-yl)—
amine (II-112): Prepared in 67% yield. IHNMR (500MHz, .
DMSO-d6) 62.18 (m, 2H), 2.89 (m, 2H), 3.02 (t, 2H), 7.24
(td, 1H}, 7.42 (m, 2H), 7.49 (td, 1H), 7.52 (dd, 1H),
7.54 (4, lﬁ), 7.57 (dd, 1H), 10.50 (br. s, 1H), 13.06
(br. s, 1H); EI-MS 380.1 {(M+1); HPLC-Method C, R, 9.68

min. |

Example 113 (1E-Indazol-3-yl)-[2-(2-trifluoromethyl-

phenyl)-6,7-dihydro-SH-cyclopéntapyrimidin-4-y1]-amine
(II-113) : Prepared in 37% yield. *HNMR (500MHz, DMSO-d6)
$2.65 (m, 2H), 2.85 (m, 2H), 2.99 (t, 2H), 7.02 (t, 1H),
7.32 (£, 1H), 7.47 (4, 1H), 7.55 (d, 1H), 7.68 (t, 1H),
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7.74 (t, 1H), 7.80 (4, 1H), 10.37 (br. s, 1H), 12.91 (br.

8, 1H); EI-MS 396.1 (M+H); HPLC-Method B, R 9.88 min.

Example 114 (7-Fluorc-1lE-indazol-3-yl)-[2-(2-

trifluoromethyl-phenyl)«6,7-dihydro-SH-
cyclopentapyrimidin-4-yl) ~amine (IX-114): Prepared in 40%
yield. ‘HNMR (500MHz, DMSO-ds) & 2.15 {(m, 2H), 2.87 (m,
2H), 2.97 (t, 2H), 6.99 (td, 1H), 7.17 (dd, 1H), 7.38 (4,
iH), 7.65 (m, 2H), 7.71 (t, 1H), 7.78 (4, 1H), 10.21 (br.
8, 1H), 13.40 (br. s, 1H); EI-MS 414.1 (M+H); HPLC-Method
C, Rt 9.95 min.

Example 115 (5.7-Di£1uoro-1ﬂ;indazol-3-yl)-[2-(2—

trifluoromethyl-phenyl) -6,7-dihydro-5H- .
cyclopentapyrimidin-4-yl] -amine (II-115): Prepared
according to Method € in 52% yield. HNMR (500MHz, DMSO-
d6) 6 2.16 (m, 2H), 2.89 (m, 2H), 2.97 (t, 2H), 7.19 (44,
1H), 7.29 (td, 1H), 7.63 (t, 1H), 7.66 (4, 1H), 7.71 (t,
1H), 7.78 (4, 1H), 10.1i6 (br. s, 1H), 13.85 (br. s, 1H);
EI-MS 432.1 (M+H); HPLC-Method C, Re 10.09 min.

Example 116 [2-(2-Chloro-pheny1}-G,T-dihydro-SH-

cyclopentapyrimidin-~4-y1] - (1H-indazol-3-yl) ~amine (IIF
116) : Prepared in 56% yield. 'HNMR (500MHz, DMSO-d6)
8216 (m, 28), 2.85 (m, 2H), 3.01 (t, 2H), 7.06 (t, 1H),
7.34 (t, 1H), 7.40 (t, 1H), 7.48 (m, 2H), 7.53 (4, 1H),
7.56 {d, 1H), 7.63 (4, 1H), 10.39 (br. s, 1H), 12.91 (s,
1H}; EI-MS 362.1 (M+H); HPLC—Method-A, Re¢ 3.05 min.

Example 117 [2-(2-Chloro-phenyl)-6,7-dihydro-5H-

cyclopentapyrimidin-4-yl] - (7-fluoro-1H-indazol-3-yl) -

~ amine (II-117): Prepared in 63% yield. 'HNMR (500MiHz,
. DMSO-d6) & 2.15 (m, 2H), 2.87 (m, 2H), 3.00 (t, 2H), 7.01

(td, 1H), 7.19 (dd, 1H), 7.39 (t, 1H), 7.45 (m, 2H), 7.51
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(d, 1H), 7.55 (4, 1H), 10.35 (br. s, 1H), 13.45 (br. s
1H); EI-MS 380.1 (M+H); HPLC-Method A, Ry R 3.15 min.

!

Example 118 [2-(2-Chloro-phenyl)-6,7-dihydro-5H-

cYclbpentapyrimidin-4-yl]-(5,7-difluoro-lH-indazol—B-yl)-
amine (II-118): Prepared in 60% yield. *HNMR (500MHz,
DMS0O-d6) § 2.18 (m, 2H), 2.91 (m, 2H), 3.01 (t, 2H), 7.32
(t, 1H), 7.33 (td, 1H), 7.41 (t, 1H), 7.48 (t, 1H), 7.53
(a, 1), 7.85 {(4d, 1H), 16.35'(br. 8, 1H), 13.45 (br. =,
1H); EI-MS 398.1 (M+H); HPLC-MethOd‘A, Re R; 3.24 min.

Example 119 (1H-Indazol-3-yl)-[2-(2~-trifluoromethyl-
phenyl)—5.6,7,8,9,10-hexahydro-cyclooctapyrtmidin—4-yl]- :
amine (II-118): Prepared in 36% yield. HNMR (S500MHz,

DMSO-d6) § 1.47 (m, 2H), 1.53 (m, 2H), 1.78 (m, 4H), 2.96
(m, 2H), 3.06 (t, 2H), 7.03 (t, 1H), 7.47 (t, 1H), 7.72
(d, 18), 7.73 (4, 1H), 7.72 (m, 3H), 7.8l (d, 1E), 10.52
(m, 1H), 12.97 (br. s, 1H); EI-MS 438.2 {M+1} ; HPLC-
Method 2, R. 3.37 min. I

Example 120 (7-Fluoro-lH-indazol-3-y1)-[2-(2-
trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-

cyclooctapyrimidin-4-yl] -amine (II-120): Prepared in 40%
yield. 'HNMR (500MHz, DMSO-d6) § 1.46 (m, 2H), 1.52 (m,

2H), 1.77 (m, 4H), 2.94 (m, 2H), 3.04 (m, 2H), 7.00 (td,
1H), 7.17 (4d, 1¥), 7.30 (d, 1H), 7.70 (m, 3H), 7.79 (4,
1H), 10.5 {(m, 1H), 13.49 (br s, 1H); EI-MS 456.1 (M+H);

HPLC-Method A, Ry 3.43 min.

Example 121 (5,7-Difluoro-lﬁlindazol-B-yl)-[2-(2-
trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-

cyclooctapyrimidin-4-yl] -amine (II-121): Prepared in 48%

- yield. 'HNMR (500MHz, DMSO-d6) & 1.46-(m, 2H), 1.52 (m,

2H), 1.77 {m, 4H), 2.95 (m, 2H), 3.03 (m, 2H), 7.14 (d,
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1H), 7.30 (t, 1H), 7.73 (m, 3H), 7.80 (d, 1H), 10.5 {(m,
1H), 13.62 (br. s, 1H); EI-MS 475.1 (M+1); HPLC-Method A,
Ry 3.52 min.

Example 122 [6-Cyc10hexyl-2-(2-trifluoromethyl-phenyl)-
pyrimidin-4-yl]l- (1H-indazol-3-yl)-amine (IT-122):

Prepared in 45% yield. 'HNMR (500 MHz, CDC13) § 1.30 (2H,

m), 1.46 (2H, m), 1.65 (2H, m), 1.76 (25, m), 1.91 (2H,

m), 2.61 (1H, br m), 7.08 (1H, t, J=7.4 Hz), 7.27 (1H, 4,

J=8.0 Hz), 7.35 (1H, t, J= 7.1 Hz), 7.50 (1H, t, J=7.0 |
Hz), 7.58 (1H, t, J=7.4 Hz), 7.66 (3H, m), 7.72 (1H, &, {)
J=7.8 Hz}, 8.0 (1H, br}), 9.87 (1H, br) ppm; HPLC-Method

D, R. 3.57 min; LC-MS 438.17 (M+H)® '

Example 123'[6-(2-F1uoro~phenyl)-2-(2-trifluoroﬁethy1-
pPhenyl) -pyrimidin-4-yl] - (1H-indazol-3-yl) ~amine (II-123):

Prepared in 8% yield. *HNMR (500 MHz, CDCli;) & 7.18
(3H, m), 7.37 (1H, m), 7.43 (1H, t, J=7.9 Hz), 7.51 (1H,
4, J=7.% Hz), 7.55 (1H, t, J=7.6 Hz), 7.65 (18, t, J=7.4
Hz), 7.79 (1H, 4, J=7.9 Hz), 7.85 (1H, d, J= 7.6 Hz),
8.19 (2H, m), 8.70 (1K, d, J= 8.5|Hz) ppm; HPLC-Method D,
Ry 4.93 min; LC-MS 450.13 (M+H)*

I A}

Example 124 (6-Fluoro-1H-indazol-3-yl) - [2-(2-

trifluoramethyl-phenyl)—quinazolip-4—yl]—amine (Ix-124).
Prepared in DMF (87% yield) as yellow solid. ‘HNMR (500
MHz, DMSO-dé) §13.0 (s, 1H), 11.1 (s, br, 1H), 8.66 (d,
1H), 7.95 (t, 1H), 7.80 (d, 1H), 7.72 (m, 2H), 7.62 (m,
4H), 7.21 (dd, 1H), 6.84 (td, 1H) ppm. LC-MS' (ES+) 424.15
(M+H) ; HPLC-Method A, R 3.05 min.

Example 125 3-[2-(2-Trifluoromethyl-phenyl)-quinazolin-4-

. ylamino] -1H-indazole-5-carboxylic acid methyl ester (II-

125): To a.solution of compound II-79 (100 mg 0.21 mmol)
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in DMF (2 mL) was added MeOH (1 mL), DIEA (54 ulL, 0.31
mmel) and PACl; (dppf) (4 mg, 0.005 mmol). The flask was
flushed with CO three times and then charged with a CO
balloon. The reaction mixture was heated at 80°C for 14
h then poured into water. The resultlng pre01p1tate was

collected and washed with water. The crude product was

. then purified first by flash column (silica gel, S0%

ethyl acetate in hexanes) then by preparative HPLC to to
afford. IT-125 (32%) as yellow solid. HNMR (500 MHzZ,

'DMSO-d6) §13.3 (s, 1H), 11.3 (s, br, 1H), 8.70 (d, 1H),

8.36 (s, 1H), 7.97 (t, 1), 7.82 (m, 2H), 7.71 {(m, 3H),
7.58 (m, 2H}, 7.51 (d, 1H), 3.75 (s, 3H) ppm; LC-MS (ES+)
464.13 (M+H); HPLC-Method A, R, 3.12 min.

Example 208 (S-Methyl—2H=pyrazol—3-y1)-[2-(2-naphthy1~1-
Y1) -quinazolin-4-yl] -amine (II-208): HNMR (500 MHz, DMSO-
dé) 88.92 (s, 1H), 8.73 (m, 1H), 6.39 (m, 1H), 8.09 (m,

2H), 7.95 (m, 3H), 7.62 (m, 3H), 6.78 (s,-;H), 2.32 (s,
3H); MS 352.2 (M+H).

Example 209 [2-(2-Chloro-phenyl) -pyrido[2,3-dlpyrimidin-
4-y1]—(7-fluoro-lHéindazoi—B-yl)-amine (I1-214): Prepared
from 4—Ch10ro-2—(2—chloro-pheﬁy1}-pyr;do[z,B-d]pyrimidine
(100 mg, 0.36mmol) and 7—F1uoro—;Hlin§azol—3—y1amine
(l08mg, 0.72mmol). Purification by preparative HPLC
afforded the title compbund as a yellow, di-TFA salt (93
mg, 46% yield). HPLC-Method A, R, 3.04 min; H NMR (DMSO,
500 MHz): & 13.67 (1H, s), 11.40-11.25 (1H, bs), 9.35-

.9.25 (2H, m), 7.95 (iH, m}, 7.80-7.47 (5H, m), 7. 35(1H

m), 7.15 (1H m); MS (m/z), MH' 391 1.

i

Example 210 {2-(2-Chloro- phenyl)-pyridotz 3-d]pyrimidin-

4-y1]-(5- fluoro 1H-indazol- 3-yl) amine (I1-215): Prepared
from 4- Chloro 2-(2-chloro-phenyl) -pyridol2, 3-d]
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pyrimidine (100 mg, 0.36mmol) and 5-Fluoro-1H-indazol-3-
ylamine (108mg, 0.72mmol). Purification by preparative
HPLC afforded the title compound as a yellow, di-TFA salt
(45 mg, 22% yield). HPLC-Method A, Ry 3.00 min; *H NMR
(DMSO, 500 MHz): & 13.0 (1H, s), 10.90(1H, bs), 9.15-9.05
(2H,-m), 7.70 (1H, m),'7.60;7.30'(6H, m), 7.20 (1E, m);
MS (m/z), MH' 391.1.

Example 211 [2-(2-Chloro-phenyl) -pyridoi2,3-dlpyrimidin-
4-y1]-(5,7-difluvoro-1lA-indazol-3~-yl)-amine (II-216):

Prepared from 4-Chloro-2-(2-chloro-phenyl) -pyrido[2,3-
dipyrimidine (100 mg, 0.36mmol) and 7-Difluoro-1H-
indazol-3-ylamine {ll2mg, 0.66mmol). Purification by
preparative HPLC afforded the title compound as a yellow,
di-TFA salt (130 mg, 62% yield). HPLC-Method A, R. 3.12

min; 'H NMR (DMSO, 500 MHz): 13.80-13.60 (1H, bs), 11.30-

11.10 (1H, bs), 9.20-9.10 (2H, m), 7.80 (1H, m), 7.60-
7.30 (6H, m); MS (m/z), MH' 409.1.

Example 212 [2-(2-Chloro-phenyl)-pyrido([3,4-d]lpyrimidin-
4-yl]l-{1H-indazocl-3-yl) -amine (II-217}: Prepared from 4-

Chloro—z-(2—ch10ro-phenyl)—pyrido{3,4-d]pyrimidine {100
mg, 0.36émmcl) and lﬂlindazol-B—yl;mine (8smg, 0.66mmol) .
Purification by preparative HPLC afforded the title
compound aé a yellow, di-TFA salt (72 mg, 33% yield).
HPLC-Method A, Ry 3.21 min; 'H NMR (DMSO, 500 MHz): &
12.95 (1H, &), 10.90 (1H, bs), 5.25 (1H, &), 8.75 }1ﬁ,
m), 8.55 (iH, m), 7.65 (1H, m), 7.55 (1H, m), 7.50-7.30

(5H, m), 7.00(1H, m); MS (m/z), MH' 373.1.

Example 213 [2-(2-Chloro-phenyl)-PYrid6[3,4-dﬂpyrimidin-
4-yl] - (7-fluoro-1H-indazol-3-yl) -amine (II-218): Prepared

- from 4-Chloro—2-(2—chlorquheny1)-pyridof3,4-d]pyrimidine

{100 mg, 0.36mmol) and 7-F1uoro—1H>inda201-3~ylamine
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(108mg, ©0.72mmol). Purification by preparative HPLC
afforded the title compound as a yellow, di-TFA salt
(48.7 mg, 22% yield). HPLC-Method A, Ry 3.35 min; 2H NMR
(DMSO, 500 MHz): & 12.95 (1H, &), 10.90 (1H, bs), 9.25
(1H, s), 8.75 (1K, m), 8.55 (1H, m), 7.70-7.35 (SH, m),
7.25(1H, -m), 6.95 (1H, m),; MS (m/z), MH' 391.08.

Example 214 [2-(2-chlqro-pheny1)-pyrido[3,4-d]pyrimidin-

4-yl)-(5-flucro-1H-indazol-3-yl) -amine (II-219): Prepared

from 4-chloro-2-(2-chloro-5-fluoro-1H-indazol-3-ylamine
(108mg, 0.72mmol) . Purification by preparative HPLC
afforded the title compound as a yellow, di-TFA salt
(67.2 mg, 26% yield). HPLC-Method A, Ry 3.27 min; !H NMr
(DMSO, 500 MHz): & 13.05 (1H, s), 10.95 (1H, s), 9.25
(1H, s), 8.75 (1H, m), 8.55 (1H, m), 7.60 (1H, m), 7.55
(1H, m), 7.50-7.30 (5H, m), 7.25(1H, m); MS (m/z), My
391.1. q

Example 215 [2-(2-Chloro-phenyl) -pyrido[3,4-dlpyrimidin-

4-yl]-(5,7-difluoro-1H-indazol-3-yl) ~amine (II~220):
Prepared from 4-chloro-2-(2-chloro-7-difluoro-1H-indazol-
3-ylamine (1i2mg, 0.66émmol). éurification by prepafative
HPLC afforded the title compound as a yellow, di-TFA éalt
(57.2 mg, 26% yield). HPLC-Method A, R, 3.45 min; H NMR
(DMSO, 500 MHz): & 13.65 (1H, s), 11.0 (1H, s), 9.25 (1H,
g), 8.80 (1H, m), 8.50 (1H, m), 7.60 (1H, m), 7.55 (1H,
m), 7.50-7.30 (5H, m); MS {(m/z), MH" 409.1.

Example 216 6-Fluoro-l1H-indazol-3-ylamine (Al): > HNMR

(500 MHz, DMSO-d6) §11.4 (s, 1H), 7.68 (dd, 1H), 6.95
(dd, 1¥), 6.75 (td, 1H), 5.45 (s, 2H) ppm; LC-MS (ES+)
152.03 (M+H); HPLC-Method A, R, 2.00 min.
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Example 217 5-F1uoro—1£-indazél-—3—irlamine (A2) : 'HENMR

(500 MHz, DMSO-de) §11.3 (s, 1H), 7.43 (d, 1H), 7.22 (m,
1H); 7.08 (m, 1H), 5.29 (s, 2H) ppm; LC-MS (ES+) 152.01
{M+H} ; HPLC-Method &, Ri: 1.93 min.

Example 218 5,7-Difluoro-1H-indazol-3-yl-amine (A3): ‘HNMR

(500 MHz, CD,OD) 8§7.22 (dd, J=2.0, 8.45Hz, 1H), 7.04-6.87
(m, 1H); LC-MS (ES+) 169.95 (M+H); HPLC-Method C, Ry 2.94
min . '

Example 219 7-Fluoro-1lH-indazol-3-ylamine (A4): *HNMR (500

MHz, DMSO-dé6) 811.8 (s, 1H), 7.42 (d, 1H), 6.97 (m, 1H),
6.78 (m, 1H), 5.40 (s, 2H) ppm; LCMS (ES+) 152.01 (M+H);
HPLC-Method A, Re 2.00 min. '

Example 220 7-Fluoro-6-trif luoi:omethyl -1H-indazol-3-

vlamine (a5): 'H-NMR (500 MHz, DMSO) & 12.5 (s, 1H), 7.75
(d, 18), 7.25 (m, 1H), 5.85 (m, 1H) ppm; MS (FIA) 220.0
(M+H) ; HPLC-Method A, R, 2.899% min.

Example 221 6-Bromo-1H-indazol-3-ylamine (A6): H-MMR (500

MHz, DMSO) & 11.5 (s, 1H), 7.65 (d, 1H), 7.40 (s, 1H),
7.00 (d, 1H), 5.45 (br s, 1H) ppm; MS (FIA) 213.8 (M+H);
HPLC-Method A, R. 2.441 .min.

Example 222 4-Fluoro-lH-indazol-3-ylamine (A7): H-NMR

(500 MHz, DMSO) & 11.7 (s, 1H), 7.17 (m, 1H), 7.05 (d,
1H), 6.7 (br, 1H), 6.60 (dd, 1H), 5.20 (br s, 2H) ppm; MS
(FIA) 152.0 (M+H); Method B, R, 2.256 min.

Example 223 5-Bromo-lH-indazol-3-ylamine (A8): H-NMR (500

MHz, DMSO) & 11.55 (br s, 1H), 7.95 (s, 1H), 7.30 (4,
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1H), 7.20 (d, 1H), 5.45 (br s, 2H) ‘ppm; MS (FIA) 213.8
(M+H) ; Method A, R. 2.451 min. '

Example 224 5-Nitro-iH-indazol-3-ylamine (A9): ‘H-NMR (500

MHz, DMSO-dé6) § 9.00 (s, 1H), 8.20 (d, 1H), 7.45 (d, 1H),
6.15 (br s, 1H) ppm; Method A, R, 2.184 min

Example 225 4-Pyrrol-l-yl-1H-indazol-3-ylamine (Al0): H-
NMR (500 MHz, DMSO) & 7.20 (s, 2H), 7.00 (s, 2H), 6.75

{m, 1H), 6.25 (s, 2H), 4.30 (4, 1H) ppm; Method A, R,
2.625 min.

Example 226 4-Chloro-5,6-dimethyl-2-(2-trifluorcmethyl-

phenyl)—pyrimidiﬁe (B1) : Prepared to afford a colorless
oil in 75% yield. 'H-NMR (500 MHz, CDCl3) & 7.70 (d,
J=7.8 Hz, 1H), 7.64 (&, J=7.6 Hz, 1H), 7.55 {t, J=7.6 Hz,

~1H), 7.48 (t, J=7.5 Hz, 1H), 2.54 (s, 3H), 2.36 (s, 3H)

ppm; MS (FIA) 287.0 (M+H); HPLC-Method A, R. 3.891 min.

Example 227 4-Chloro-2-(2-chloro-phenyl}-5,6-dimethyl-

pyrimidine_(BZ): Prepared to afford a yellow-orange oil
in 71% yield. H-NMR (500 MHz, CDC13) & 7.73 (m, 1H),
7.52 (m, 1H), 7.39 (m, 2H), 2,66‘(51 3H), 2.45 (s, 3H)
ppm; MS (FIA) 253.0 (M+H); HPLC-Method A, Re Re 4.156 min.

Example'228 4-Chloro-6-methyl-2- (2-trifluoromethyl-

phenyl) -pyrimidine (B3): Prepared to afford a pale. yellow
0il in 68% yield. lH-MMR (500 MHz, CDC13) & 7.72 (d,
J=7.8 Hz, 1H), 7.65 (d, J=7.9 Hz, 1H), 7.57 (t, J=7.5 Hz,
1H), 7.52 (t, J=7.8 Hz, 1H), 7.16 (s, 1H), 2.54 (s, 3H)
ppm; MS (FIA) 273.0 (M+H); HPLC-Method A, R 3.746 min.
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Example 229 4-Chloro-6-cyclohexyl-2-(2-trifiuorcmethyl-

phenyl) -pyrimidine (B4): Prepared to afford a yellow oil
in 22% yield. *H-NMR (500 MHz, CDC13) & 7.70 {(m, 2H),
7.587 ({t, J=7.5 Hz, 1H), 7.50 (t, J=7.5 Hz, 1H), 7.19 (g,
1H), 2.65 (m, 1H}, 1.9 (m, 2H), 1.8 (m, 2H), 1.5 {(m, 2H),
1.3 (m, 2H), 1.2 (m, 2H) ppm; MS (FIA) 341.0 (M+H).

Example 230 4-Chloro-6-phenyl-2- (2-trifluorcmethyl-

phenyl) -pyrimidine (B5): Prepared to afford a yellow oil
in 53% yield. 'H-NMR (500 MHz, CDC13) § 8.08 (dd, J=7.9,
1.6 H2, 2H), 7.80 (4, J=7.6 Hz, lH)f 7.77 (d, J=7.8 Hz,
i1H), 7.67 (s, 1H), 7.61 (t, J=7.5 Hz, 1H), 7.54 (t, J=7.6
Hz, 1H), 7.47 (m, 3H) ppm; MS (FIA) 335.0 (M+H); HPLC-
Method A, Ry 4.393 min.

Example 231 4-Chloro-2-(2,4-dichloro-phenyl)-5,6-
dimethyl-pyrimidine (B6): Prepared to afford .a white

solid in 91% yield. 'H-NMR (500 MHz, CDC13) & 7.62 (d,
J=8.3 Hz, 1H), 7.43 (d, J=7.0 Hz, 1H), 7.27 (dd, J=8.3,
2.0 Hz, 1H), 2.55 (s, 3H), 2.35 (s, 3H) ppm; MS (FIA)
287, 289 (M+H); HPLC-Method A, Ry 4.140 min. |

Example 232 4-Chloro-6-(2-chloro-phényl)-2-(2-

trifiluoromethyl-phenyl) -pyrimidine (B7) : Prepared to
affod a yellow oil in 52% yield. 'H-NMR (500 MHz, CDC13)
8 7.75 (m, 3H), 7.65 (m, 2H), 7.53 (m, 1H), 7.44 {m, 1H),
7.36 (m, 2H) ppm; MS (FIA) 369.1 (MfH); HPLC-Method A, R:
4.426 min.

Example 233 4-Chloro-6-(2-£1uor65pheny1)-2-(2-.

triflﬁoromethyl-phenyl)-pyrimidine (B8) : Prepared to
afford a yellow oil in 95% yield. 3H-NMR (500 MHz, CDC13)
® 8.24 (t, J=7.9 Hz, 1H), 7.84 (s, 1H), 7.78 (4, J=7.7

-284-

)

P




i

2006201262 21 Mar 2006

10

15

20

25

30

“Example 235 6-Benzyl-4-chloro-2-(2-trifluoromethyl-

-]

Hz, 1H), 7.76 (4, J=8.0 Hz, 1H), 7.60 (t, J=7.5 Hz, 1H),"
7.53 (t, J=7.6 Hz, 1H), 7.43 (m, 1H), 7.23 (t, J=7.6 Hz,
iH), 7.13 (m, 1H) ppm; MS (FIA) 353.0 (M+H).

Example 234'4-Chlcro-6~pyfidin-2—y1~2-(2-trif1uoromethy1-r

bhenyl) -pyrimidine (B9): Prepared to afford a palé yvellow
solid in 50% yield. 'H-NMR (500 MHz, CDCl3) & 8.68 (m,
1H), 8.48 (dd, J=7.9, 0.8 Hz, 1H), 8.38 (d, J=2.3 Hz,
1H), 7.84 (m, 3H), 7.62 (t, J=7.6 Hz, 1H), 7.55 (t, J=7.6
Hz, 1H), 7.38 (m, 1H) ppm; MS (FIA) 336.0 (M+H); HPLC-
Method A, R 4.575 min.

phenyl)-5,6,7,B-tetrahydro-pyrido[4,§~d]pyrimidine (B10) :
'HNMR (500 MHz, CDCls) 87.70 (d, 1H), 7.62 (d, 1H), 7.S5
(c, 1H), 7.48 (t, 1H), 7.32 (m, 4H), 7.25 (m, 1H), 3.74
(s, 2H), 3.66 (s, 2H), 2.99 (t, 2H), 2.80 (t, 2H) ppm;
LCMS {ES+) 404.17 (M+H); HPLC-Method A, R. 3.18 min.

Example 236 7-Benzyl-4-chloro-2-(2-trifluoromethyl-
phenyl)-5,6,7,8—tetrahydro-pyrido[3,g-d]pyrimidine (B11):

HNMR (500 MHz, CDCl;) 67.69 (d, 1H), 7.60 (&, 1H), 7.54
(t, 18), 7.47 (t, 1H), 7.28 (m, 4H);T7.20 (m, 1H), 3.68
(s, 2H), 3.67 (s, 2H), 2.86 (t, 2H),.2.79 (t, 2H) ppm. MS

(ES+) 404.18 {M+H); HPLC-Method A, R 2.12 min.

Example 237 4-Chloro-2- (4-fluoro-2-triflucramethyl-’
phenyl) -quinazoline (B12): 'HNMR (500MHz, CD;OD) & 5.43
(da, J=8.1Hz; 1H), B.20-8.05 (m, 2H), 8.05—7.82 (m, 2H),
7.71-7.51 (m, 2H). LC-MS (ES+) 327.09 (M+H). HPLC-Method
D, Re 4.56 min. |
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Example 238 4-Chloro-2-(2-chloro-5-trifluoromethyl-

phenyl) -quinazoline (B13): LC-MS (ES+) 342.97 (M:H).
HPLC-Method D, R: 4.8%1 min.

Example 239 4-Chloro-2-(2-chloro-4-nitro-phenyl)-

quinazoline (B14): LC-MS (ES+) 315.98 (M+H) . HPLC-Method
D, R 4.45 min.

Example 240 4-Chloro-2-(2-trifluoromethyl-phenyl) -
quinazoline (B15): Prepared in 57% yield. White solid.

"HNMR (500MHz, DMSO-dé6) & 7.79 (t, 1H), 7.86 (t, 1H), 7.94

(m, 3H), 8.15 {(dd, 1H), 8.20 {(td, 1H), 8.37 (m, 1H); EI-
MS 308.9 (M).

Example 241 4-Chloro-2-(2-trifluoromethyl-phenyl)-6,7-

dihydro-53>cycibpentapyrimidiné (B16) : Prepared in 22%
yield. 'HNMR (500MHz, DMSO-dé) & 2.19 (m, H), 3.01 (t,

2H), 3.08 (t, 2H), 7.49 (t, 1H), 7.55 (t, 1H), 7.62 (4,
1H), 7.71 (4, 1H). EI-MS 299.0 (M+H)..

Example 242 4-Chloro-2-(2-chloro-phenyl)-6,7,8,9-

tetrahydro-5H-cycloheptapyrimidine (B17): Prepared
according to Method C in 82% yield to. afford a white
solid. 'HNMR (500MHz, CDCl,;) & 1.67 (m 4H), 1.87 (m 2H),
3.02 (m 4H), 7.28 (m, 2H), 7.40 (m,:iH), 7.65 (m, 1H);
EI-MS 293.0 (M+1).

Example 243 4-Chloro—2r(2-trifluoroﬁethyl-phenyl)-

5,6,7,8,9,10-hexahydro-cyclooctapyrimidine (B18):
Prepared in 38% yield to afford a brown oil. HNMR

- (500MHz, CDCl;) & 1.35 {(m 2H), 1.41'(m 2H}, 1.76 (m 4H),

2.96 {m, 4H), 7.48 (t, 1H), 7.56 (t, 1H), 7.66 (4, 1H),

. 7.70 {(d, 1H); EI-MS 341.0 (M+1).
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Example 244 4echloro-8-methoxy-2-(Z-triflubromethyl-

phenyl) -quinazoline (B19): Prepared from 8-methoxy-2-(2-
trifluoromethyl-phenyl) -3H-quinazolin-4-one (1.0g,
3.12mmol}, triethylamine hydrochloride (472mg, 3.43mmol),
and POCl;. Purification by flash chromatography afforded
a white solid (89% yield). HPLC-Method A, R. 4.10 ﬁin,
(98%), MS (m/z) 258.08 (M+H).

Example 245 2-({4-Chloro-quinazolin-2-vl)-benzonitrile

(B20) : Prepared to afford a yellow solid in 1.5% vield.
HNMR (500 MHz, CDCL3) § 8.47 (d, 1H), 8.24 (d, 1H), 8.16
(d, 1H), 8.07 (impurity), 7.94 (t, 1H), 7.92 (impurity),
7.86 (d,-lH), 7.68 {m, 2H), 7.65 - {impurity), 7.54
(impurity}, 7.49 (t, 1H), 4.2 (impurity), 1.05 (impurity)

ppm; MS (LC/MS) 266.05 (M+H); HPLC-Method A, R, 3.88 min.

Example 246 6-Methyl-2-(2;trifluoromethyl¥pheny1)-35?
pyrimidin-4-one (D3): Prepared to afford a yellow solid
in 50% yield. *H-NMR (500 MHz, DMSO-d6) & 12.7 (br s,

1H), 7.9 (m, 1H), 7.8 (m, 2H), 7.7 (m, 1H), 6.3 (s, 1H),

2.21 (s, 3H) ppm; MS (FIA) 255.0 (M+H); HPLC-Method A, R.
2.578 min.

Example 247 6-Cyclchexyl-2-{2-trifluoromethyl-phenyl) -3H-
pyrimidin-é-one {(D4) : Prepared to}éfford an off-white V
solid in 54% yield. 'H-NMR (500 MHz, DMSO-dé) & 12.9 (br
s, 1H), 7.9 (m, 4H), 6.3 (s, 1H), 2.5 {(m, 1H), 1.9 (m,
5H), 1.4 (m, SH) ppm; MS (FIA) 323.1 (M+H); HPLC-Method
A, Ry 3.842 min.

Example 248 2-(2-Chloro—s-trifluoromethyl-phenyl)-SH-

quinazoli-4-one (D10): 'HNMR (500MHz, CD;OD) & 8.32-8.25
{(m, 1H), g8.01 {s, 1H), 7.91-7.72 {m, 1H), 7.66-7.55 (m,
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mg (50% yield) as pale yellow solid. H NMR (500 MHz, .

iH}). LC-MS (ES+) 325.01 (M+H). HPLC-Method D, Re 3.29

min.

Example 249 2-(4-Fluoro-2-trifluoromethyl-phenyl)-3H-

quinazolin-4-one (D14): 'HNMR (50O0MHz, CD,0D) & 8.28 (d,
8.0Hz, 1H), 7.94-7.84 (m, 1H), 7.84-7.77 (m, 1H), 7.76-
7.67 (m, 2H), 7.65-7.53 (m, 2H). LC-MS (ES+) 309.06
(M+H) . HPLC-Method D, R, 2.88 min.

Example 250 2-(4-Nitro-zuchloro-phenyl)-3H—guinazolin-4-
one (D15): LC-MS (ES+) 302.03 (M+H). HPLC-Method D, R, i)

2.81 min.

Example 251 2-(5-Fluorco-2-trifluoromethyl-phenyl) -3H-

quinazolin-4-one (D17): HNMR (S00MHz, CD;OD) & 8.28 (d,
Ry J=8.05Hz, 1H), 7.96 (44, J=5.05, 8.55Hz, 1H}, 7.89 (t,’
J=7.9Hz, 1H), 7.78-7.69 (m,1H), 7.66-7.46 {m, 3H). LC-MS
(ES+) 309.14 (M+H). HPLC-Method D, R. 2.90 min.

Example 252 (IHLIndazol-B-yl)-(24phe§y1hquinazolin-4-y1)-
amine (III-1): Prepared by Method A in DMF to afford 70

DMSO-d6) 813.1 (s, br, 1H), 8.48 (d, 1H), 7.91 (d, 2H),
7.76 (br, 2H), '7.45 (m, 2H), 7.36 (dl 1H), 7.20 (m, 4H);
6.86 (t, 1H) ppm. MS (ES+) 338.07 (MLH); (ES-) 336.11 (M-
H) ; HPLC-Method A, R, 2.88 min.

Example 253 (5-Methyl-2H-pyrazol—3-yl) - (2-phenyl-5,6,7, 8-

tetrahydroquinazolin-4-yl)-amine (III-7): Prepared
according to Method A. 'H NMR (500 MHz, DMSO-d6) 512.1
(s, br, 1H), 8.70 (s, br, 1H), 8.37 (d, J = 6.7 Hz, 2H),

.7.54 (m, 3H), 6.67 (s, 1H), 2.82 (m, 2H), 2.68 {(m, 2H),
- 2.37 (s, 3H), 1.90 (s, br, 4H); MS 306.1 (M+H).
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Example 254 (5-Methy1r2£bpyrazol—34yi)-(2-phenYl-6,7,8,9-

tetrahydro-53-cyc10heptapyrimidih-4-yl)-;miner(III-B): MS
320.48 (M+H); HPLC-Method E, R, 1.124 min. :

Example 255 (5-Methyl-2H-pyrazol-3-yl) - (2-pyridin-4-y1-

quinazolin-4-yl) -amine (III-9): Yellow solid, wmp 286-

289°C, 'H NMR (DMSO) & 2.35 (3H, s), 6.76 (1H, s), 7.61
(1E, m), 7.89 (2K, m), B8.32 (2H, d), 8.70 (1H, d), 8.78
(2H, d), 10.56 (1H, br 8), 12.30 (1H, br s); IR (sgolid)

1620, 1598, 1571, 1554, 1483, 1413, 1370, 1328; MS 303.2
(M+H)*

Example 256 (7-Chloro-2-pyridin-4-yl-quinazolin-4-yl)-(5-

methyl-2H-pyrazol-3-yl) -amine (III-28): H NMR (DMSO-dé) &
2.35 (3H,s), 6.75 (1H, s}, 7.65 (1H, d), 7.93 (lH,.S),
8.30 (2H, 4), 8.73 (1H, 4), 8.7% (ZH, d), 10.69 (1iH, 8),
12.33 (1H, &); MS m/z 337.2 (M+H)".

Example 257 (6-chloro—2—pyridin—4-yl-quinazolin-4-y1)-(5-
methyl-zzppyrazol-s-fl)-amine (ITI-29): H NMR {DMSO-ds6) §
2.31 (3H, 8), 6.74 (1H,s), 7.89 (iH, s), 8.30 (2H, d),
8.80 (2H, d), 8.91 (1H, 8), 10.63 (1H, s), 12.29 (1H, 8);
MS 337.2 fM+H)*. '

Example 258 (2-Cyclohexyl-quinazolin-4-yl)-(5-methyl-2K-
pyrazol-3-yl)-amine (III-30): *H NMR (DMSO) § 2.35 (3H,

. 8), 1.70 (3H, m), 1.87 (2H, d), 1.99 (2H, 4), 2.95. (1H,

t), 6.72 (1H, s), 7.75 (1H, d), 7.88 (1H, s}, 7.96 (1H,
s), B.83 (1H, s), 11.95 (1H, s), 12.70 (1E, s); MS 308.4
(M+H)*. '

Example 259 (5-Methyl-2H-pyrazol-3-yl)-{2-phenyl-

- quinazolin-4-yl)-amine. (III-31): mp 246°C; ‘H NMR (400MHz)
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$2.35 (3H, s), 6.70 (1H, br s), 7.51-7.57 (4H, m), 7.83-
7.84 (2H, d), 8.47-8.50 (2H, d), 8.65 (1H, 4), 10.4 (1H,
s), 12.2 (1H, bs); IR (solid) 3696, 3680, 2972, 2922,
2865; MS 302.1 (M+H)+.

Example 260 [2-{4-Iodophenyl)-quinazolin-4-yl]-(5-methyl-

2H-pyrazol-3-yl) -amine (III-32): ‘H NMR (DMSO-dé) & 2.34
(3H, s), 6.72 (1H, s), 7.56 (1H, d4), 7.84 (2H, d}, 7.93
(2H, d), 8.23 (2H, 4), 8.65 (1H, s), 10.44 (1H, s), 12.24
{(1H, s); MS 428.5 (M+H)+.

Exampie 261 [2-(3,4-Dichlorophenyl) -quinagolin-4-yl]-(5-

methyl-2H-pyrazol-3-yl) -amine (III-33): A suspension of
é-(3,4-dichloro-pheny1)—3H>quinazolin—4—one (lg, 3.43
mmol) in phosphorus oxychloride (4 mlL) was_stirred at
110°C for 3 hours. The solvent was removed by evaporation
and the residue is treated carefully with cold agqueous,
saturated NaHCO;. The resulting solid was collected by
filtration and washed with ether to afford 4-chloro-2-
(3,5-dichloro=phenyl)-quinazoline asg a white sélid (993
mg, 93%). To the above compound (400mg, 1.29 mmol) in
THF (30 mL) was added 3-amino-5;me£hyl.pyrazole (396 mg,
2.58 mmol) and the resulting mixture heated at.-65°C -
overnight._ The solvents were evaporated aﬁd the residue
triturated with ethyl acetate, filtefed, and washed with

the minimum amount of ethanol to afford compound III-33
as a white solid (311 mg 65%): mp 274°C; 'H NMR (DMSO) 3
2.34 (3H, s), 6.69 (1H, s), 7.60 (1H, m), 7.84 (1H, 4),

7.96 (2H, 4), 8.39% (1H, d4d), 8.60 (iH, d), 8.65 (1H, d),

10.51 (1H, s), 12.30 (1H, s); IR (solid) 1619, 1600,
1559, 1528, 1476, 1449, 1376, 1352, 797, 764, 738; MS
370.5 (M+H)*.
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Example 262 {2—(4-Bromophenyl)—quinazolin-&l-yl]?(5-

methyl-2H-pyrazol-3-yl)-amine (III-34): mp 262-265°C; H
NMR (DMSO) & 2.34 (38, 8), 6.73 (1H, 8), 7.55 (1H, m),
7.74 (2H, &), 7.83 (2H, m), 8.40 (2H, d4), 8.65 (iH, 4),
10.44 (1H, s), 12.25 (1H, B); IR (solid) 1603, 1579,
1546, 1484, 1408,.1365; MS 380.1/382.1 (M+H)+.

Example 263 [2-(4-Chlorophenyl)-quinazolin-4-yl]-(5-

methyl-2H-pyrazol-3-yl) -amine (III-35): mp >300°C; H NMR

(DMQO) & 2.34 (3H, 8), 6.74 (1H, 8), 7.53-7.62 (3H, m),
7.84 (2H, d), 8.47 (2H, d), 8.65 (1H, d), 10.44 (1H, s),
12.26v(1H, s); IR (solid) 1628, 1608, 1584, 1546, 1489,
1408, 1369, 1165; MS 336.2 (M+H)+.

Example 264 [2-(3,5-Dichlorophenyl)-quinazolin-4-yl]-(5-

methyl - 2H-pyrazol-3-yl) -amine (III-36): mp 228°C; 2H NMR
(DMSO) & 2.34 (3H, s), 6.69 (1H, s), 7.96 (1H, d), 8.21
(3H, m), 8.56 (1H, d), 8.60 (2H; d), 10.51 (1H, &), 12.30
(1H, s); IR (solid) 1546, 1331, 802, 763, 729, 658, 652;
MS 370.5 (M+H)+. |

) t

Example 265 [2—(4—¢yanopheny1)-quinazolin-é-yl]—(5—

methyl-2H-pyrazol-3-yl)-amine (III-37): mp 263°C; H ﬁMR
(DMsC) & 2.34 (3H, s), 6.72 (1H, &), -7.61 (1H, d), 7.88
(2H, ®), 8.04 (2H, d), 8.63 (2H, d), B.67 (1H, s), 10.52
(1H, s), 12.27 (1H, s); IR (solid) 1739, 1436, 1366,
1229, 1217; MS 327.2 (M+H)+. ‘ '

Example 266 [2-(3-iodophenyl)-quinazolin-4—y1]-(5-methy1~

2H-pyrazol-3-yl) -amine (III-38): mp 234-235°C; *H NMR
(DMSO) & 2.35 (3H, s), 6.73 (1H, s), 7.35 (1H, m), 7.56
(1H, m), 7.85 (3H, m), 8.47.(1H, m), 8.65 (1H, m), 8.86
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{1H, s), 10.49 (1H, s), 12.28 (1H, br s); IR (solid)
1560, 1541, 1469, 1360; MS 428.1 (M+H)+.

Example 267 [2-(4-Ethylsulfanylphenyl)-quinazolin-4-y1]-
(5-methyl-2H-pyrazol-3-yl) -amine (IXII-39): mp 229-231°C;

.’ NMR (DMSO) 8§ 1.29 (3H, t), 2.35 (3H, s), 3.07 (2H, q),

6.76 (1H, s), 7.43 (2H, 4), 7.51 (1H, m), 7.81 {(2H, m),
8.41 (2H, 4), 8.64 (1H, d), 10.38 (1H, s), 12.24 (iH, br
8); IR (solid) 1587, 1574, 1555, 1531, 1484, 1412, 1369;
MS 362.1 (M+H)+.

Example 268 (S-Cyclopropyl—Zthyrazol-s-yl)-(2-pheﬁy1-
quinazolin-4-yl) -amine (III-40): mp 218-218°C; H NMR

(DMSO-d6) & 0.70-0.80(2H, m), 0.90-1.00 (2H, m), 6.70
(1H, s}, 7.45-7.55 (4H, m), 7.80-7.85 (2H, m), 8.45-8.55
(2B, m), 8.65 (1H, d), 10.40 (1H, s), 12.27 (1H, s); IR
(sclid) 1624, 1605, 1591, 1572, 1561, 1533, 1479, 1439,
1419, 1361, 1327, 997, 828, 803, 780, 762, 710; MS 328.2
(M+H)*.

Example 269 [2—(4-fert-Butylphenyl)-quinazolin-4-y1]-(5-
methyl-2H-pyrazol-3-yl)-amine (III-41): mp >300°C; H NMR

(DMSO-dé) & 1.35 (SH, &), 2.34 (3H, s), 6.79 (1H, s),

~7.55 (3H, d), 7.85 {(2H, d), 8.39 (2H, d), 8.62 (1H, 4),-

10.35 (1H, s), 12.22 (1H, s); IR (solid) 1603, 1599,
1577, 1561, 1535, 1481, 1409, 1371, 1359, 998, 841, 825,
766, 757; MS 358.3 (M+H)*.

-Example 270 [2-(4-Chlorophenyl)-quinazolin-4-yll-(5-

cyclopropyi—2H-pyrazol-3-yl)-amipe (III—&Z):.lH NMR (DMSO-
dé6) & 0.77 (4H, br m) ,2.05 (1H, m), 6.59 (1H, s), 7.60-
(1H, d), 7.85 (2H, d), 7.91 (2H, d), 8.22 (2H, d), 8.65
(1H, s), 10.51 (1H,s), 12.33 (1H,s); MS 362.1 (M+H)".
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Example 271 (2-Benzoll,3]dioxol-5-yl-quinazolin-4-yl)-(5-

methyl-2H-pyrazol-3-yl) ~amine (III-43): H NMR (DMSO) §
2.33 (3H, 8), 6.13 (2H, 8), 6.78 (1H,s), 7.11 (1H, d),
7.80 (1H, t), 7.94 (1H, &), 8.09 (3H, m), 8.25 (1H, d),
10.34 (1H, s), 12.21 (1H, s8); MS 346.5 (M+H)*.

Example 272 [2-(4-Dimethylaminophenyl)-quinazolin-4-y1]-
(5-methyl-2H-pyrazol-3-yl) -amine (III-44): 'H NMR (DMSO-

' de) & 2.02 (6H; s), 2.39 (3H, &), 6.83 (1H, s), 7.71 (1H,
d), 7.98 (2H, s), 8.04 (2H, 4), 8.33 (2H, d), 8.67 (1H,

8), 11.82 (1H, s), 12.72 (1H, s); MS 345.3 (M+H)".

Example. 273 [2- (3-Methoxyphenyl)-quinazolin-4-yl]j-(5-
methyl-2H-pyrazol-3-yl)-amine (III-45): mp 226°C; H NMR

(DMSO) & 2.34 (3H,s), 2.%2 (3H, s), 6.72 (iH, s}, 7.21
(1H, d), 7.57 (1H, t), 7.79 (1H, t), 8.02 (3H, m), 8.14
{1H, s), 8.79 (1H, d), 10.39 (1H,s), 12.22 (1H, s); IR
(golid) 1599, 1572, 1538, 1478, 1427, 1359, 833, 761,
.661; MS 332.2 (M+H)".

Example 275 (S-0yclopropy1-2H>pyrazol-3-yl)—[2-(3,4-
dichlorophenyl) -quinazolin-4-yl] -amine (III-46): H NMR

(DMSO-d6) & 0.86 (2H, d), 1.02 (2H, d), 1.69 (1E, m),
6.56 (1H, s}, 7.57 (iH, 4), 7.84 (4H, m), 8.40 (1H, 4), -

8.58 (1H, s), '8.64 (1H, s), 10.53 (1H, s), 12.36 (1H, s);

MS 396.0 (M+H)".

Example 276 (2-Biphenyl-4-y1-quinazolin-4—yl)-(5-methy1-
ZH=pyrazoI-3-y1);amine (III-47): To a mixture of [2-(4-

bromo-phenyl)-quinazolin-4-yl) - (5-methyl-2H-pyrazol-3-
Yl)-amine (III-34) (196 mg, 0.51 mmol) and phenylboronic
acid (75 'mg, 0.62 mmol) in THF:water (1:1, 4 mbL) was

- added N‘azdo3 (219 mg, 2.06 mmol), triphenylphosphine (9mg,

1/15 mol%) . and palladium acetate (1 mg, 1:135 mol%). The
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resulting mixture was heated at 80°C overnight, the
solvents were evaporated and the residue purified by
flash chromatography (gradient of dichloromethane:MeOH)
to afford III-21 as a yellow solid (99 mg, 51%): *H NMR
(DMSO) & 2.37 (3H, 8), 6.82 (1H, s), 7.39-7.57 (4H, m),
7.73-7.87 (6H, m), 8.57 (2H,-d), 8.67 (1H, d), 10.42 (1H,

'8}, 12.27 (1H, s); MS 378.2 (M+H)*.

Example 277 [2-{4-Ethynylphenyl) -quinazolin-4-yl]-(5-

'methyl-zﬂhpyrazol-S-}i)-amine (III-48): To a mixture of

[2- (4-bromo-phenyl) -quinazolin-4-yl} - (5-methyl-2H-

‘pyrazol-3-yl)-amine (III-34) (114 mg, 0.3 mmel), and

trimethylsilylacetylene (147'mg, 1.5 mmol)in DMF {2 mL)
was added Cul (1.1 mg, 1:50 mol%), PA(PPh;)}.Cl, (4.2 mg,
1:50 mol%) an@ triethylamine (;21 ng, 0.36 mmol). The
resulting mixture was heated at 120°C‘pvernight and the
solvent evaporated. The residue was triturated in ethyl

acetate and the resulting precipitate collected by

. filtration. The collected solid was suspended in THF (3

mL) and TBAF (IM in THF, 1.leq) was added. The reaction
mixture was stirred at room temperafure for 2 hours and
the solvent evaporated. The residué was purified‘by
flash chromatography (silica gel, gfadient of DCM:MeOH)
to afford III-48 as a white solid (68 mg, " 70%) : ?H_NMR
(DMSO) 8 2.34 (3H, &), 4.36 (1H, s),.6.74 (1H, s), 7.55
(1H, m), 7.65 (2H, d), 7.84 (2H, m), 8.47 (2H, d), B.65
(18, @), 10.43 (1H, s), 12.24 (1H, ;);‘MS 326.1 (M+H)*.

Example 278 [2-(3-Ethynylphenyl)-quinazolin-4-yll- (5-
methyl-2H-pyrazol-3-yl)-amine (III-48): mp 204-207°C; 'H
NMR (DMSO) & 2.34 (3H, 8), 4.28 le, s8), 6.74 (1H, s8),
7.55-7.63 (3H, m), 7.83-7.87 (2H, m), 8.49 (1H, d), B8.57
(1H, &), 8.65 (1H, d), 10.46 (1H, s), 12.27 (1H, 8); IR
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(solid) 1598, 1574, 1541, 1489, 1474, 1422, 1365; MS
326.1 (M+H)+. . '

Example 279 [2-(3-Methylphenyl)-quinazolin-4-y1]-(5-
methyl-2H-pyrazol-3-yl) -amine (III-50): A suspension of

1H-quinazoline-2,4-dione (10.0 g, 61.7 mmol) in POCly (60
mL, 644 mmol) and N,N-dimethylaniline (8mL, 63.1 mmol)
was heated under reflux for 2 h. The excess POCl; was
removed in vacuo, the residue poured into ice, and the
resulting precipitate collected by filtration. The crude
solid product 2,4-dichlore-quinazoline (6.5 g, 53% yield)

was washed with water and dried under vacuum for next

step use without further purification. To a solution of

the 2,4-dichloro-quinazoline (3.3 g,.16.6 mmol) in
anhydrous ethanol (150 mL) was added 5-methyl-1H-pyrazol-
3-yl amine (3.2 g, 32.9 mmol)aﬁd the resulting mixture
was stirred at room temperature for 4 hours. The
resulting precipitate was collected by-filtration, washed
with ethanol, and dried under  vacuum to éfford 4.0 g (93%
yield) of (2—¢hloro-qpinazolin—4-yl)L(Srmethyl-lH-
Pyrazol-3-yl)-amine which was used iﬁ the next step
without fﬁrther purification. To a solution of the (2-
thoro-quinazolin—é-yl)—(S-methyl-lH-pyrazol—B-yl)-amine
(So_mg, 0.15% mmol} in DMF (1.0 mL) was added m-tolyl _
boronic acid (0.38 mmol), 2M NayC0; {(0.96 mmol), and tri-
t-butylphosphine (0.19 mmol). The flask was flushed with
nitrogen and the catalyst'Pdclz(dppf) {0.011 mmol) added
in one portion. The reaction mixture was then heated at
80°C for 10 hours, ccoied td room temperature, and poured
into water (2 mL). The resulting precipitate was

collected by filtration, washed with water, and purified

- by EPLC to afford IXI-50 as a pale yellow solid (6lmg,
75%): 'H NMR (500 MHz, DMSO-d6) §12.3 (br s, 1H), 10.4

(br s, 1H), 8.75 (4, 1H), 8.30_(5, 1H), 8.25 (4, 1H),
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7.78 (s, 2H), 7.55 {m, 1H), 7.45 {m, 1H), 7.35 (m, 1H),
6.80 (s, 1H), 2.47 (s, 3H), 2.30 (s, 3H); MS 316.1 (M+H).

Example 280 [2-(3,5-Difluorophenyl)-quinazolin-4-yl1-(5-

methyl-2H-pyrazol-3-yl)-amine (III-51): H NMR (500 MHz,
DMSO-d6) §12.3 (br s, 1H), 10.8 (br =, 1H), 8.63 (d, 1H),

7.95 (d, 2H), 7.85 (m, 2H), 7.58 (t, 1H), 7.41 (t, 1H),
6.59 (s, 1H), 2.27 (s, 3H); MS 338.1 (M+H).

Example 281 [2-(3-Chloro-4-fluorophenyl)-quinazolin-4-

¥1ll - (5-methyl-2H-pyrazol-3-yl) -amine (III-S2): H NMR (500

MHz, DMSO-d6) 812.4 (br s, 1H), 10.8 (br s, 1H), 8.65 (d,

1H), 8.50 (4, 1H), 8.36 (m, 1H), 7.85 (m, 1H), 7.60 {m,
1H), 6.62 (s, 1H), 2.30 (s, 3H); MS 354.1 (M+H).

Example 282 (5-Methyl-2H-pyrazol-3-yl)-[2-(3-

trifluoromethylphenyl) -quinazolin-4-yl)] -amire (III-53): H
NMR {500 MHz, DMSO-d&)} 812.2 (br, 1H), 10.45(br, 1H),

7.83 (=, 1H), 7.43 (d, J = 7.2 Hz, 1H), 7.06 (4, J = 8.2
Hz, 1H), 6.65 (d, J = 8.3 Hz, 1H), 6.57 (t, J = 7.6 ﬁz,
1H), 6.51 (d, J = 7.8 Hz, 1H), 6.43 (t, J = 7.8 Hz, 1H),
6.32 (t, J = 7.6 Hz, 1H), 5.51 (s, 1H), 2.03 (s, 3H); MS
370.2 (M+H). ‘

Example 283 [2-(3-Cyanophenyl)-quinazolin-4-yl]-(5-
methyl-2H-pyrazol-3-yl) -amine (III-54): H NMR (500 MHz,

DMSO-d6) 69.01 (=, 1H), 8.96 (m, 2H), 8.28 (4, J = 7.3
Hz, 1H), 8.16 (s, br, 2H), 8.06 (t, J = 7.8 Hz, 1H), 7.88
(m, 1H), €.96 (S, 1H), 2.58 (s, 3H); MS 327.1 (M+H).

Example 284 [2-(3-Isopropylphenyl)-quinazolin-4-yl]-(5-

methyl-2H-pyrazol-3-yl) -amine (III-55): 'H NMR (500 MHz,

- DMSO-d6) §8.89 (d, J = 7.5 Hz, 1H), 8.37 (s, 1H), 8.26
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(s, 1H), 8.08 (m, 2H), 7.8L (t, br, 1H), 7.67 (m, 2H),
6.88 (s, 1H), 3.12 (m, 1H), 2.40 (s, 3H), 1.38 (d, J =
6.9 Hz, 6H); . MS 344.2 (M+H).

Example 285 (5-Methyl-2H:pyrazol-3-yl)-(2-pyridin-3-yl-

quinazolin-4-yl)-amine (III-56}: 'H NMR (500 MHz, DMSO-d6)
$9.50 (s, 1H), 8.84 (d, J = 7.3 Hz, 1H), 8.80 (d, J = 4.4
Hz, 1H), 8.66 (d, J = 8.2 Hz, 1H), 7.87 (m, 2H), 7.77 (m,
1H), 7.60 (t, J = 7.2 Hz, 1H), 6.67 (s, 1H), 2.28 (s,

3H); MS 303.1 (M+H).

Example 286 [2-(3-Acetylphenyl)-quinazolin~4-yl]-(5-
methyl-2H-pyrazol-3-yl)-amine (III-57): 'H NMR (500 MHz,

DMSO-d6) $8.80 (s, 1H), 8.55 (d, J = 7.7 Hz, 1H), 8.42

(d, § = 7.6 Hz, 1H), 8.00 (d, J = 7.0 Hz, 1H), 7.76 (m,
2H), 7.58 (t, J = 7.7 Hz, 1H), 7.48 (s, br, 1E), 6.60 (s,
1H), 2.49 (s, 3H), 2.03 (s, 3H); MS 344.1 (M+H).

Example 287 [2-(3,5-Ditrifluoromethylphenyl)-quinazolin-
4-y1]-(5-methyl-23—pyrazol-3-yl)-ami?e ‘(III-58): H NMR

(500 MHz, DMSO-d6) 810.7 (s, br, 1H), 8.95 (s, 2H), 8.63
(6, J = 8.2 Hz, 1H), 8.25 (s, 1H), 7.86 (m, 2H), 7.58 (t,
J = 6.9 Hz, 1H), 6.62 (s, 1H), 2.26 .(s, 3H); MS 438.1
(M+H) .

Example 288 [2-(3-Hydroxymethylphenyl)—quinazolin-4-yl]—
(5-methyl-2H-pyrazol-3-yl) -amine (ITI-59): 'H NMR (500
MHz, DMSO-d6) & 8.74 (d, J = 7.9 Hz, 1H), 8.33 (s, 1H),
8.17 (s, br, 1H), 7.95 (s, br, 1H), 7.89 (s, br, 1H),
7.62 (m, 3H), 6.72 (s, 1H), 5.53 (s, 1H), 4.60 (8, 2H),
2.28 (s, 3H); MS 332.1 (M+H).

- Example 289 (5-Methyl-2H-pyrazol-3-yl)-[2-(3-

phenoxyphenyl) -quinazolin-4-yl] -amine (III-60): mp 231-
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232°C; 'H NMR (DMSO-d6) § 2.21 (3H, s), 6.59 (1K, s),
7.10-7.22 (4H, m), 7.41-7.45 (2H, m), 7.54-7.59 (2H, m),
7.81 (2H, s), 8.09 (1H, s), 8.27 (1H, m), 8.64 (1H, m),
10.40 (1H, s), 12.20 (1H, s); IR (so0lid); IR (solid)

1589, 1560, 1541, 1536, 1484, 1360, 1227; MS 394.7 (M+H)*.

Example 290 (5-Cyclopropyl-2H-pyrazol-3-y1)-[2-(3-
phenoxyphenyl);quinazolin-4-y1]—amine (ITI-61): mp 193- .
195°C; ‘H NMR (DMSO-d6) & 0.67 (2H, m), 0.93 (2H, m),1.87
(1H,m), 6.56 (1H, ®), 7.06-7.20 (4H, m), 7.40-7.43 (2H,
m), 7.55-7.59 (2H, m), 7.81 (2H, s), 8.11 (1H, s8), 8.27
(1H, m), 8.63 (1H, m}, 10.43 (1H, s}, 12.26 (1H, s); IR
(solid); IR (solid) ;589, 1574, 1527, 1483, 1369, 1226;
MS 420.7 (M+H)®.

Example 291 (5-Methyl-2H-pyrazol-3-yl)-(2-thiophen-3-yl-
quinazolin-4-yl)-amine (III-62): 'H NMR (500 MHz, DMSO-d6)

8§11.78 (s, br, 1H), 8.75 (d, J = 8.1 Hz, 1H), 8.68 (s,
1H), 7.98 (dd, J = 7.9, 7.5 Hz, 1H), 7.89 (m, 2H), 7.81
(m, 1H), 7.68° (t, J =-7.5 Hz, 1H), 6.69 (s, 1H), 2.30 (s,
3H); MS 308.1 (M+H).

Example 292 (2-Phenyl-quinazolin-4-yl)-(2H-pyrazol-3-yl)-

amine (III-63): mp 247-249°C; 'H NMR (DMSO) § 6.99 (1H, br
s), 7.49-7.58 (5H, m),17.81 {(1H, br s}, 7.83 (2H, m),
8.47-8.49 (2H, m), 8.66 (1H, d), 10.54 (1H, s), 12.59

(1H, s); IR (solid) 3145, 2922, 1622, 1597; MS 288.2

(M+H) *. ' '

Example 253 (2H-Pyrazol-31yl)-(2—pyridin—4-yl-quinazolin;

4-yl)-amine (III-64): mp 285-286°C; 'H NMR (DMSO) 3 6.99
(1H, br s), 7.65 (1H, m), 7.81-7.94 (3H, m), 8.3-8.35
(2H, m), 8.73 (1H, d), 8.84-8.90 (2H, m), 10.76 (1H, s),
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i2.6¢ (1H, s); IR (solid) 3180, 2972, 1600, 1574; MS 289.2
(M+H)*. '

Example 294 5-Ethy1-2H—pyrazol-3-y1)-(z-phenyl-
quinazolin-4-yl) <amine (III-65): mp 221-222°C; 'H NMR

(DMSO) & 1.31 (3H, t), 2.68 (2H, d), 6.80 (1H, s), 7.50-
7.60 (4H, m), 8.45-8.55 (2H, m), 8.65-8.75 (1H, m), 10.44
(1H,s), 12.27 (1H,s); IR (solid) 3150, 1622, 1595, 1575,
1533, 1482, 1441, 1420, 1403, 1361, 758, 711; MS 316.2
(M+H)’;. ‘

Example 295 (2-Phenyl-quinazolin-4-y1)-(5 -propyl-2E8-

pPyrazol-3-yl)-amine (ZII-66) : mp 204-205°C; H NMR .(DMSO-
ds) 6 1.02 (3H, t), 1.66-1.75 (2H, m), 2.69 (éH, t), 6.80
(1H, 8), 7.45-7.60 (4H,m), 7.80~7.88 (2H, m), B.45-8.50
(2H, m), 8.65 (1H, d), 10.39 (1H, s), 12.25 (1H, s); IR
(solid) 1621, 1560, 1572, 1533, 1479, 1441, 1421, 1363,
1328, 999, B27, 808, 763, 709, 697; MS 330.2 (M+H)*.

ﬁ:xampie 296 (5-Isopropyl-2H-pyrazol-3-yl)- (2-phenyl -
quinazolin-4-yl) -amine (III-67): mp 218-215°C; 'H NMR
(DMSO-d6) & 1.36 (6H, d), 3.05 (1H, m), 6.86 (lH, s),
7.48-7.59 (¢4, m), 7.80-7.88 (2H, m), 8.49-8.58 (2H, m),
8.66 (1H, d), 10.47 (1H, s), 12.30 {1H, s}; IR (solid)
3173, 2968, 1619, 1593, 1573, 1533, 1478, 1438, 1413,
1398, 1363, 1329, 995, 822, 798, 761, 707, 666, ssé;_ms
330.2 (M+H)*. ‘ '

Example 297 (5-tert-Butyl-2H-pyrazol-3-yl)- (2-pbenyl-
quinazolin-4-yl)-amine (III-68): mp 136-137°C; H NMR

(DMSO-d6) § 1.38 (9H, s), 6.87 (1H, br s), 7.51-7.57 (4H,
m), '7.84-7.85 (2H, m), 8.49-8.51 (2H, m), 8.65 (1H, d},

- 10.43 (iH, &), 12.21 (1H, br s); IR (solid) 3162, 2963,

1621, 1550, 1572; MS 344.2 (M+H)*.
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Example 298 (5-tert-Butyl-zﬂhpyrazol-3-yl)-(2-pyridin-4-

yYl-quinazolin-4-yl) -amine (III-69): mp >300°C; 'H NMR
(DMSO) & 1.38 (9H, s), 6.82 (1H, br 8), 7.63 (1H, m),
7.86-7.91 (2H, m), 8.32-8.33 (2H, d), 8.69 (iH, d),
B.75-8.76 (2H, d), 10.60 (1H, s), 12.31 (1H, br s); IR
(solid) 3683, 3149, 2563, 1621; MS 345.2 (M+H)*.

Example 299 (5-Cyclopentyl-2H-pyrazol-3-yl)-(2-phenyl-

quinazolin-4-yl) -amine (III-70): mp 240-241°C; H NMR
(DMSO-d6) & 1.68-1.89 (6H, m), 2.03-2.17 (2H, m), 3.14-
3.22 (1H, w), 6.80 (1H, s), 7:50-7.60 (4H, m), 7.80-7.89
{(2H, m),- 8.45-8.52 (2H, m), 8.67 (1H, d), 10.52 (1H, s),
12.26 (1H, s); IR {solid) 2957, 1621, 1591, 1571, 1531,
1476, 1438, 1405, 1370, 1325, 999, 951, 801, 775, 761,
747, 710695, 668, 654; MS 356.2 (M+H)+.

Example 300 (SﬁPhenyl;zﬂ—pyrazol-3-yl)-(2-pheny1—

quinazolin-4-yl) -amine (III-71): mp 207-209°C; H NMR
{DMSO) & 7.38-7.40 (1H, m), 7.50-7.58 (6H, m), 7.82-7.88
(4H, m), 8.51 (2H, m), 8.67 (1H, &), 10.58 {1H, s), 13.11
(1H, br s); IR (solid) 3345, 3108, 1627, 1612; MS 364.2
(M+H)". ' ‘

Example 301 (5-Carboxy-2H-pyrazol-3-yl)-{2-phenyl-

quinazolin~4-yl) -amine (III-72): (5-Methoxycarbonyl-2H~
pyrazol-3-yl) - (2-phenyl-quinazolin-4-yl)-amine (IIX-73)
(345mg, 1 mmole in THF, 6 mL) was treated with NaOH (1M,
4.0 mL), stirred at 50°C for 5 hours, cooled to room
temperaturé, and neutralised with iM HCl. The mixture

wage concentrated in vacuo to remove THF then diluted with

‘water and the resulting precipitate filtered. The

. residual solid was dried at 80°C under.vacuum to afford

III-72 as an off-white solid (312 mg, 94%): mp 28%5-291°C

- -300-
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(dec.); H NMR (DMSO) § 7.45 (1H, br s), 7.50-7.60 (5H,
m), 7.80-7.88. (2H, m), 7.40-7.50 (2H, m), 8.60-8.70 (1H,
d), 10.70 (1H, s), 13.00-13.80 (2H, br s); IR (solid)
1699, 1624, 1607, 1570,1539, 1506, 1486,.1398, 1333,
1256, 1177, 1004, 827, 764, 705; MS 332.3 (M+H)*.

Example 302 (5-Methoxycarbonyl-2H-pyrazol-3-yl)-(2-

pPhenyl-quinazolin-4-yl) -amine (III-73): mp 271-273°C; H
NMR (DMSO) & 3.95 (3H, &), 7.50-7.65 (5H, m), 7.80-7.98
(2H, m), 8.40-8.50 (2H, m}, 8.65-8.73 (1H, m), 10.80 {1H,

s), 13.80 (1H, s); IR (solid) 3359, 1720, 1624, 1597,

1561, 1538, 1500, 1475, 1435, 1410, 1358, 1329, 1283,
1261, 1146, 1125, 1018, 1010, 944, 827, B06, 780, 763,
703, 650, 670; MS 346.3 (M+H)"*.

Example 303 (5-Hydroxymethyl-2H-pyrazol-3-yl)-(2-phenyl-
quinazolin-4-yl) -amine (III-74): A solution of (5- -

Methbxycarbonyl-2H=pyrazol-3-y1)—(24pheny1~quinazolin—4-
yl) -amine (III-73) (345mg, 1lmmol) in:anhydréus THF (10mL)
was treated with lithium borohydride;(125mg, 5.75 mmol)
at 65°C for S hours. The mixture was-cooléd to room
temperature then combined with 2M HCI and ethyl acetate
Solid sodium hydrogen carbonate was- added to achleve pH 8
and the resulting mixture extracted with ethyl acetate.
The extracts were dried over magnesidm sulphate and

concentrated. Purification by flash chromatography (Sio,,

‘methanol-dichloromethane gradient) afforded III-74 (95

mg, 30%) as an off-white solid: mp 238-239°C; H NMR
(DMSO) & 4.58 (zH, d, CH2), 5.35 (1H, s, OH), 6.94 (1H,
s}, 7.50-7.60 (4H, m), 7.85-7.90 (2H, m), 8.48-8.54 (2,
m), 8.69 (1, 1H), 10.40 (1H, s), 12.48 (1H, s); IR
(solid) 1652, 1621, 1603, 1575, 1558, 1539, 1532, 1480,
1373, 1320, 1276, 1175, 1057, 1037, 1007, 951, 865, 843,
793, 780, 7124; MS 318.2(M+H)*. ' ‘
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Example 304 (5-Methoxymethyl-2H-pyrazol-3-yl)-(2-phenyl-

quinazolin-4-yl) -amine (XII-75): mp 190-191°C; *H NMR
(DMSO) & 3.34 (3H, ®), 4.45 (2H, s), 7.00 (1K, s), 7.50-
7.62 (4H, m), 7.82-7.90 (2H, m), B8.45-8.52 (2H, m), 8.65
(1H, br s), 10.50 {1H, s}, 12.20 (1H, s); IR {solid)
3177, 1606, 1589, 1530, 1479, 1441, 1406, 1374, 1363,
1329, 1152, 1099, 999, 954, B34, 813, 766, 707, 691; MS
332.3(M+H)". ' |

Example 305 [5-(3-Hydroxyprop-1l-yl)-2H-pyrazol-3-yl]-(2-

phenyl -quinazolin-4-yl) -amine (III-76): A solution of (5-
benzyloxypropyl-2H-pyrazol-3-yl) ~ (2-phenyl-quinazolin-4-
yl) -amine (III-78) (200mg, 0.46mmol) in toluene (4mL) and
acetonitrile (8ml) was stirred with trimethylsilyl iodide
(0.64ml, 4.6mmol) at 55°C for 3 hours to afford an amber
coloured solution. This mixture was diluted with ethyl
acetate and agueous sodium hydrogen carbonate. The
resulting layers were separated, the organic layer was
dried over magnesium sulphate and concentrated in vacuo.
Purification by . flash chromatography (Si0,, methanol-
dichloromethane gradient) affords a yellow oil (115mg).
Trituration with dichloromethane affords III-76 as an
off-white solid dried at 75°C under vacuum (83mg, 52%): mp
164-165°C; 'H NMR (DMSO) & 1.80-1.90 (2H, m); 2.70-2.80
(26, m), 3.50-3.60 (2H, m), 4.59 (iH, s), 6.80 (1K, s),
7.50-7.60 (4H, m), 7.82-7.90 (2H, m), 8.48-8.53 (2H, m),
8.63 (1H, s), 10.40 (1H, s), 12.25 (1H, s); IR (solid)
1622, 1587, 1574, 1562, 1528, 1480, 1440, 1421, 1368,
1329, 1173{ 1052, 1030, 1006,'952, 833, 762, 734, 708,
690, 671, 665; MS 346.0 (M+H)*. |

_ Example 306 [5-(3-Methoxyprop-1-yl)-2H-pyrazol-3-yl]-(2-

phenyl-quinazolin-4-yl) -amine (III-77): mp 169-170°C; 'H
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NMR (DMSO-d6) &1.86-1.97 (2H, m), 2.75 (2H, t), 3.30 (3H,
8), 3.45 (2H, t), 6.80 (1R, s), 7.50-7.60 (4H, m), 7.80-
7.90 (28, m), 8.45-8.55 (2K, m), 8.67 (1H, d), 10.30 (1H,
s), 12.25 (1H, s); IR (solid) 1620, 1591, 1572, 1532,
1476, 1425, 1408, 1373, 1326, 1117, 1003, 831, 764, 714,
695; MS 360.3(M+H)*.

Example 307 [5-(3-Benzyloxyprop-1-yl)-2H-pyrazol-3-yl]-
(24pheny1-quinazolin-4-yl)-amine (III-78): mp 177-178°C;
"H NMR (DMSO)} § 1.92-2.03 (2H, m), 3.76-3.85 (2H, m),
3.52-3.62 (2H, m), 4.51 (2H, s), 6.82 (iH, 8), 7.28-7.40
(5H, m), 7.46-7.58 (4H, m), 7.80-7.85 (2H, m), B8.47-8.52
(2H, m), B8.66 (1H, d), 10.45 (1H, s); IR (solid) 1621,
1591, 1562, 1532, 1479, 1454, 1426, 1408, 1374, 1101,
1006, B35, 766, 738, 712, 696; MS 436.3 (M+H)*.

. Example 308 [5-(3-Aminoprop-1-yl)-2H-pyrazol-3-yl]-(2-

phenyl-quinazolin-é-yl)-amine (III-79): A solution of [5-
(3-tert—butoxycarbonylaminoprop-1—yl)—2Hprrazol-3—yl]-
(2-phenyl-quinazolin-4-yl) -amine (IIX-80) (250mg,
0.56mmol), in dichloromethane (3mL) at-O°C was treated
with TFA (2mL}. The mixture was warmed to room
temperature then concentrated in vacuo. The residue was
triturated and concentrated from dichloromethane (3x5mL}
and ether,.then‘triturated with dichioromethane to
crystallize the TFA salt. The resulting solid was

collected by filtration and diesolved in a mixture of

.ethanol (3mL) and water (3mL). Potassium carbonate was

added in portions to achieve pH 8 then the mixture

allowed to crystallize. The product was collected by
filtration and dried at 80°C under vacuum to afford III-79

as an off-white powder (122mg, 63%): mp 205-207°C; H NMR
{DMSO) & 1:68-1.83 {2H, m), 2.65-2,80( 4H, m), €.80 (lH,
s}, 7.50-7.60 (4HJ m), 7.80-7.90 (2H, m), 8.45-8.53 (2H,
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m), 8.65 (1H, d), 10.45 (1H, br &); IR (solid) 1621,
1598, 1568, 1533, 1484, 1414, 1364, 1327, 1169, 1030,
951, 830, 776, 764, 705, 677; MS 345.3 (M+H)".

Example 309 [5-(3-tert-Butoxycarbonylaminoprop-l-yl)-2H-
pyrazol-3—yl]-(2-phenyl-quinézolin-4-yl}-amine (IIi-BO):

mp 199-200°C; *H NMR (DMSO) & 1.37 (9H, s), 1.71-1.82

(2H,m), 2.67 {(2H, t), 3.00-3.11 (2H, m), 7.81 (1H, s),

7.99 (1H, s), 7.50-7.60 (4H, m), 7.80-7.85 (2H, m), 8.48-

8.52 (2H, m), 8.63 (1H, 4), 10.40 (1H, 8), 12.26 {(1H, m);

IR (solid) 2953, 1687, 1622, 1594, 1573, 1535, 1481, f_j
1441, 1419, 1364, 1327; 1281, 1252, 1166, 1070, 1028,

$oB, 551, 848, 807, 768, 740, 728,  710,693; MS 445.3

(M+H) ", '

Example 310 5-Isopropylcarbamoyl-2H-pyrazol-3-yl)-(2-
phenyl-quinazolin-4-yl)-amine (III-81): 'H NMR (500MHz,
DMSO-d6) 6 1.20 (d, J = 6.6 Hz, 6H), 4.13 (m, 1H), 7.42
(br. s, 1H), 7.61 (dd, J = 7.0, 7.7 Hz, 2H), 7.66 (t, J =
7.1 Hz, 1H), 7.71 (m, 1H), 7.99 (m, 2HY, 8.39 (m, 1H),
8.42 (d, J = 7.1 Hz, 2H), 8.74 (d, J = 8.2 Hz, 1H), 11.41
(br. s, 1H); EI-MS 373.2 (M+H); HPLC-Method C, R: 14.09

A

min.

1

Example 311 (5-Allylcarbamoyl-2H-pyrazol-3-yl)- (2-phenyl-

quinazolin-4-yl) -amine (ITX-82): 'H NMR (500MHz, DMSO-dé)
8 4.02 (m, 2H), 5.15 (m, 1H), 5.23 {(m, 1H), 5.94 (m, 1H),
7.45 (br. s, 1H), 7.60 (t, J = 6.9 ﬁz, 2H), 7.64 (m, 1H),
7.72 (m, 1H), 7.98 (m, 2H), 8.43 (m 2H), 8.72 (d, J = 8.2
Hz, 1H), 8.84 (br. s, 1H), 11.34 (br. s, 1H); EI-MS 371.2
(M+H) ; HPLC-Method C, Re 13.67 min.

Example 312 [5-(2-Methoxyethylcarbamoyl) -2H-pyrazol-3-

yll - (2-phenyl-quinazolin-4-y1) -amine (III-83): H NMR
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(500MHz, DMSO-@6) § 3.32 (s, 3H), 3.48 (m, 4H), 7.36 (br.
s, 1H), 7.62 (m, 2H), 7.63 (m, 1H), 7.71 (m, 1H), 7.98
(m, 2H), 8.41 (dd, J = 1.4, 7.0, 2H), 8.70 (m, 2H), 11.30
(br. s, 1H); EI-MS 389.2 (M+H); HPLC-Method C, Ry 12.37

min.

Example 313 (5 -Benzylcgrbamoyl-ZH-pyrazol -3-y1l)-{(2-

phenyl-quinazolin-4-yl) -amine (III-84): *H NMR (500MHz,
DMSO-d6) & 4.52 (d, J = 6.0 Hz, 2H), 7.29 (m, 1H), 7.38
(@, J = 4.2 Hz, 4H), 7.58 (t, J = 7.5 Hz, 2H), 7.63 (m,
1H), 7.72 (m, 1H), 7.98 (m, 2H), 8.43 (&, J = 7.7 Hz,
2H), 8.72 (d, J = 7.5 Hz, 1H), 9.23 (br. s, 2H), 11.34
(br. &, 1H); EI-MS 421.2 (M+H); HPLC-Method C, Re 16.76

min.

Example 314 (5-Cyclohexylcarbamoyl-2H-pyrazol-3-yl)-(2-—
phenyl-quinazolin-4-y1)-amiﬁe (III-85): 'H NMR (500MHz,
DMSO-d6) & 1.16 (m, 1H), 1.34 (m, 4H), 1.62 (d, J = 2.6
Hz, 1H), 1.76 (m, 2H), 1.85 (m, 2H),:3.79 (m, 1H), 7.43
(m, 1H), 7.60 (t, J = 7.2 Hz, 2H), 7.65 {(t, J'= 7.1 Hz,
lH), 7.71 (ddd, J = 2.2, 5.4, 8.2 Hz, 1H)Y, 7.98 (m, 2H),
8.35 (m, 1H), 8.43 (dd, J = 1.4, 7.2 Hz, 2H), 8.72 (d, J
= 8.2 Hz, 1H), 11.34 (br. s, 1H); EI-MS 413.5 (M+H);
HPLC-Method C, R¢ 17.18 min. |

Example 315 (5-Diethylcarbamoyl-2H-pyrazol-3-yl)-(2-

phenyl-quinazolin-4-yl) -amine (III-86): 'H NMR (500MHz,

' DMSO-dé) & 1.18 (br. s, 3H), 1.25 (br. s, 3H), 3.49 (br.

s, 2H), 3.69 (b. s, 2H), 7.21 (s, 1H), 7.59 (t, T = 6.9
Hz, 2H), 7.62 (m, 1H), 7.70 (m, 1H), 7.96 (m, 2H), 8.39
(d, J = 7.1 Hz, 2H), 8.7¢ {(d, J = 8.4 Hz, 1H), 11.37 (br.

s, 1H); EI-MS 387.2 (M+H); HPLC-Method C, Re 14.50 min.
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Exampie 316 [5- (Benzyl-methyl-carbamoyl)-ZH-pyr.azol-3-
yl] - (2-phenyl-quinazolin-4-yl) -amine (III-87): 'H NMR

(500MHz, DMSO-d6) & 3.33 (s, 3H), 4.75 (s, 2H), 7.26 (m,

iH), 7.31 (m, 1H), 7.38 (m, 4H), 7.58 (m, 2H), 7.70 (m,

_1H), 7.95 (m, 3H), 8.26 (m, 1H), 8.40 (d, J = 7.8 Hz,

2H), 8.75 (m, 1H), 11.2 (br. s, 1H); EI-MS 435.2 (M+H) ;
HPLC-Method C, Ry 16.77 min.

Example 317 (2-Phenyl-quinazolin-4-yl) - (5-
propylcarbamoyl-2H-pyrazol-3-yl) -amine (III-88): ‘H NMR

{500MHz, DMSC-dé) 3 0.%4 (t, J = 7.3 Hz, 2H), 1.57 (m,
2H), 3.24 (g, J = 6.5 Hz, 28), 7.39 (br. s, 1H), 7.60 (t,
J = 7.3 Hz, 2H), 7.64 (m, 1H), 7.71 (br. t, J = 6.5 Hz,
1H), 7.98 (m, 2H), 8.42 (d, J = 7.2 Hz, 2H), 8.61 (br. s,
1H), 8.72 (4, J = 8.5 Hz, 1H), 11.34 (br. s, 1H); BI-MS
373.3 (M+H); HPLC-Method C, R, 13.51 min.

Example 3 18 [S5- (Ethyl-isopropyl-carbamoyl) -2H-pyrazol-3-
yll-(2-phenyl-quinazolin-4-yl)-amine (III-89): 'H NMR

(500MHz, DMSO-de6) & 0.92 (t, J = 7.4 Hz, 6H), 1.52 (m,
2H), 1.59 (m, 1H), 3.79 (m, 2H), 7.53 (br. s, 1H), 7.57
(¢, 3 = 7.5 Hz, 2H), 7.65 (£, J = 7.2 Hz, 1H), 7.71 (m,
i1H), 7.99 (m, 2H), 8.23 (br. d, J = 8.8 Hz, 1H), B8.46 (d,
J = 7.5 Hz, 2H), 8.74 (4, J = 8.4 Hz, 1H), 11.34 (bxr. s,

1H) ; EI-MS 401.2 (M+H); HPLC-Method C, R, 15.51 min.

Example 319 (5-Cyclopropylcarbamoyl-2H-pyrazol-3-yl)-(2-

phenyl-quinazolin-4-yl) -amine (III-90): *H NMR (500MHzZ,
DMSO-d6} & 0.60 (m, 2H), 0.74 (m, 2H), 2.86 {(m, 1H), 7.34
(br. s, 1Hf, 7.62 (m, 3H), 7.70 (m, 1H), 7.97 (m, 2H),
8.41 (d, J = 7.9 Hz, 2H), 8.63 (br. s, 1H), 8.72 (d, J =
7.8 Hz, 1H), 11.35 (br. s, 1H); EI-MS 371.2 (M+H); HPLC-

- Method €, R, 12.64 min.
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Example 320 (5-Isobutylcarbamoyl -zﬁ-pyrazol-3 -yl)-(2-
phenyl-quinazolin-4-yl) -amine (III-91): H NMR (500MHz,

DMsO-d6) &6 0.94 (4, J = 6.7 Hz, 6H), 1.88 (m, 1H), 3.12
(t, T = 6.4 Hz, 2H), 7.45 {br. s, 1H), 7.58 (t, J = 7.2
Hz, 3H), 7.64 (t, d = 7.1 Hz, 1H), 7.71 {(m, 1H), 7.98 (m,
2H); 8.4¢ (dd, J = 1.3, 7.9 Hz, 2H), 8.62 (br. s, 1H),
'8.72 (d, J = 8.3 Hz, 1H), 11.33 (br..s, 1H); EI-MS 387.2
(M+H) ; HPLC-Method C, R. 14.70 min.

Example 321 {5-[(3S)-3-Methoxymethyl-pyrrolidine-1-
carbonyl] ~2H-pyrazol-3-yl}- (2-phenyl-quinazolin-4-yl) -

amine (III-93): H NMR (500MHz, DMSO-dé) & 2.00 (m, 2H),
2.12 (m, 1H), 3.29 (s, 3H), 3.45 (t; J = 8.7 Hz, 1H),
3.57 {(dd, J = 3.2, 9.3 Hz, 1H), 3.86 (m, 1H), 3.92 (m,
1), 4.36 (m, 2H), 7.45 (br. s, 1H), 7.59 (¢, J = 7.2 Hz,
2H), 7.63 (m, 1H), 7.69 (m, 1H), 7.97 (m, 2H), 8.40 (d, J
= 7.5 Hz, 2H), 8.74 (4, J = 7,6-ﬁz, 1H), 11.38 (br. s,
1H); EI-MS 429.2 (M+H); HPLC-Method C, R, 13.8B4 nin.

Example 322 . '.(2-Phenyl-quinazolin-ll'-yl)'—,(S-m-

tolylcarba.moyl-2.H—pyrazol-3-yl)‘-amine (III-94): H NMR
(500MHz, DMSO-d6) 6 2.33 (s, 3H), 6.97 (d, T = 7.5 Hz,
1H), 7.27 (t, J:.= 7.8 Hz, 1H), 7.62 (m, 7H), 7.72 (m,
1H), 7.98 (m, 2H), 8.46 (dd, J = 2.0, 7.9 Hz, 28), 8.71
(m, 1H), 10.29 (s, 1H),.11.31 (br. s, 1H); EI-MS 421.2
(M+H) ; HPLC-Method C, R. 1'2.11 min..

Example 323 (2-Phenyl—quinazolin—4-jrl)-(S-p-

tolylcarbamoyl-2H-pyrazol-3-yl) -amine (III-S$5): *H NMR
{500MHz, DMso-ds) 6 2.30 (s,_éH), 7.20 (4, J - 8.3 Hz,
2H), 7.62 (m, 5H), 7.68 (d, J = 8.3 Hz, 2H), 7.72 (m,
1H), 7.98 (m, 2H), 8.46 (dd, J = 1.8, 7.0 Hz, 2H), 8.72
(m, 1H), 10.31 (s, 1H), 11.36 (br. s, 1H); EI-MS 421.2
(M+H) ; HPLC-Method C, R, 16.95 min.
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Example 324 (S-Methylcarbamoyi—zabpyrazol-B—yl)-(2-

phenyl-quinazolin-4-yl)-amine (III-96): 'H NMR (500MHz,
DMSO-d6) & 2.82 (d, J =-4.6 Hz, 3H), 7.31 (br. s, 1H),
7.62 (m, 3H), 7.69 (m, 1H), 7.97 (m, 2H), 8.42 (d, J =
7.1 Hz, 2H), 8.59 (br. s, -1H), 8.71 (d, J = 8.0 Hz, 1H),
11.30 (br. s, 1H); EI-MS 345.1 (M+H); HPLC-Method C, R.
11.02 min.

i}

‘Example 325 [5—(Morpﬂbline~4-carbonyl)—2H—pyrazol-3-&1]-

(2-phenyl-~quinazolin-4-yl) ~amine (III-97): 'H NMR (500MHz, ff? |
DMSO-dé) & 3.33 (m, 4H), 3.83 (m 4H), 7.34 (br. s, 1H),
7.53 (m, 4H), 7.86 (m, 2H), 8.43 {m, 2H), 8.67 (d, J =
8.6 Hz, 1H), 10.70 (s, 1H), 13.56 (s, 1H); EI-MS 401.2
(M+H) ; HPLC-Method A, R: 2.68 min.

Example 326 [5-(l-Methylpiperazine-4-carbonyl)-2H-

pyrazol—B—yl]-(2-phenyl-quinazolin—4-y1)éamine (XIx-98):
'H NMR (500MHz, DMSO-dé) & 2.25 (s, 3H), 2.43 (m, 4H),
3.87 (m 4H), 7.33 (br. s, 1H), 7.53 (m, 4H), 7.87 (m,
2H); 8.45 {m, 2H), 8.67 (4, J = 7.6 Hz, 1H), 10.70 (s,
1H), 13.30 (s, 1H); EI-MS 414.2 (M+H); HPLC-Method A, R, )

2.38 min.

Example 327 [5-(2-Hydroxyethylcarbamoyl;Zﬂbpyrazol-3-yl]-

(2-phenyl-quinazolin-4-yl) -amine (III-99): H NMR (500MHz,
DMSO-d6) & 3.36 (m, 2H), 3.52.(m, 2H), 4.79 (m, 1H), 7.50
(m, 5H), 7.83 (m, 2H), 8.50 (m, 4H), 10.52 (br. s, 1H),

13.25 (s, ;H); EI-MS 375.1 (M+H); HPLC-Method A, Ry 2.51

min.

Example 328 (5-Cafbamoyl-ZH%pyrazol—3—yl)-(2—phenyl-

quinazdliﬁ-é-yl)-amine (III-100): To a solution of 5-({2-
phenyl-quinazolin-4-ylamino) -1H-pyrazole-3-carboxylic
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acid 2,S-dioxo—pyrrolidin-l-yl ester (270 mg, 0.63 mmol)
in DMF (20 ml) was added a solution of-ammonia in 1,4-
dioxane (0.5 M, 10 ml). The resulting mixture was
stirred at room temperature for 24 h. After
concentration of the solvents, the residue was added to
water (20 ml). The resulting precipitate was collected
to afford III-100 (168 mg, 80%)as a yellow solid. 3H NMR
(500MHz, DMSO-d6) § 7.77-7.51 (m, 6H), 7.86 (br s, 2H),
8.11 (m, 1H), 8.50 (m, 2H), 8.63 (m, 1H), 10.52 (s, 1H),
11.25 (g, 1H); EI-MS 331.1 (M+H) ; HPLC-Method A, R. 2.52

min.

Example 329 (4-Bromeo~2H-pyrazol-3-yl) - {(2-phenyl-

quinazolin-4-yl) -amine (III-101): Prepared according to
Method A to afford a yellow solid, mp 189°C; H NMR (DMSO- -
d6) & 7.44-7.46 (3H, w), 7.58 (1H, m), 7.87 (2H, d), 8.15
(1H, s), 8.31-8.34 (2E, m), 8.49 (1H, d), 10.08 (1H, s),
13.13 (1H, s); IR (solid) 3286, 2969, 1738, 1632; MS
366.2/368.2 (M+H)*.

Example 330 (4-Bromo-s—methyl-Zthyrézol-B—yl)-(2-pheny1-

quinazolin-4-yl)-amine (III-102): mp 183-185°C; *H NMR

(DMSO) & 2.33 (3H, br s), 7.44-7.46 (3H, m), 7.57 (1iH,

m), 7.84-7.87 (2H, m), 8.31-8.34 (2H, m), 8.48 (1H, 4),
10.05 (1H, s), 12.91 (1H, br s); IR (solid) 3362, 3065,
2831, 1619, 1578; MS 380.2/382.2 (M+H)".

Example 331 (4-Cyano-2H-pyrazol-3-yl)-(2-phenyl-

quinazolin-4-yl)-amine (IXI-103): mp >250°C; 'H NMR (DMSO)
§ 7.47-7.49 (3H, m), 7.64 (1K, m), 7.91 (2H, m), 8.40-

8.43 (2H, m), 8.53 (1H, 4), 8.71 (1H, d), 10.61 (1H, =),
13.60 (1H, s); IR (solid) 3277, 3069, 2855, 2231, 1625;

- MS 313.2(M+H)*.
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Example 332 (S-Methyl-ZHlpyrazol-3-yl)-(2-morpholin—4—yl-

quinazolin-4-yl)-amine (III-104): mp 223-224°C; *H NMR
(DMSO) b 2.26(3H, s), 3.65(4H, m), 3.75(4H, m), 6.44(1H,
s), 7.12(1H, d), 7.33(1H, d)}, 7.56(1H, t), 8.37(1H, &),
10.01(1H, s), 12.13(1H, br s); IR (solid) 1621, 1578,
1537, 1475, 1434, 1385; MS 311.0 (M+H)*.

Example 333 (5-Methyl-2H-pyrazol-3-yl)-(2-piperazin-1-yl-
quinazolin-4-yl) -amine (III-105): mp. 179-181°C;: H NMR

(DMSO) § 2.26(3H, s), 2.74 (4H, br s), 3.71(4H, br s),
6.43(1H, s), 7.08(1H, t), 7.30(1H, d), 7.53(1H, t),
8.34(1H, d), 9.50(1H, s), 12.08(1H, br s); IR (solid)
2853, 1619, 1603, 1566, 1545, 1539; MS 310.0 (M+H)*

Example 334 [2-(4-Methylpiperidin-1-yl)-quinazolin-4-yl]-

(5-methyl-2H-pyrazol-3-yl)-amine (III-106): mp 148-150°C;
'H NMR (DMSO) & 1.06(3H, d), 1.03(2H, m), 1.51-1.70(3H,
m), 2.26(3H, s), 2.86(2H, m), 4.73(2H, d), 6.44(1H, s),
7.06(1H, d), 7.29(1H, &), 7.52(1H, t), 8.32(1H, 4),
9.92(1H, s), 12.09(1H, br s); IR (solid) 2917, 2840,
1629, 1593, 1562, 1546, 1486; MS 323.0 (M+H)*.

Example 335 [2-(4-Methylpiperazin-l-yl)-quinazolin-4-y1]-
(5-methyl-2H-pyrazol-3-yl) -amine (IIL-107): mp 105-107°C;

'H NMR (DMSO) § 2.21(3H, &), 2.26(3H, s), 2.34(4H, m),
3.75(4H, m), 6.45(1H, s), 7.09(1K, t), 7.31(1H, d),
7.54(1H, t), 8.34(1H, d), 9.96(1H, s), 12.12(1H, br s);
IR (solid) 2934, 2844, 2804, 1620, 1533, 1572, 1536,
1476; MS 324.0 (M+H)*. ‘

Example 336 (5-Methyl-2H-pyrazol-3-yl)-(2-piperidin-1-y1l-

quinazolin-4-yl)-amine {(III-108): mp 294°C; *H NMR (DMSO)

-8 1.45-1.58 (4H, m), 1.63 {(2H, m), 2.26 (3H, s), 3.79
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(4H, m), 6.45 (1H, br s), 7.06 (1H, t), 7.29 (1H, 4),
7.52 (1H, t), 8.33 (1H, d4), 9.92 (1H, s), 12.11 (1H, br
8); IR (solid) 2929, 2847, 1632, 1591, 1500, 1482, 1437,
1382; MS 309.3 (M+H)'.

Example 337 (2-Azepan-1l-yl)-quinazolin-4-yl]-(5-methyl-
2H-pyrazol-3-yl) -amine (ITI-109): mp 269°C; 'H NMR (DMSO)
6 1.50 (4H, br s}, 1.76 (4H, br s), 2.25 (3H, s), 3.78
(4H, t), 6.55 (1H, br &), 7.03 {(1H, t), 7.28 (1H, 4),
7.50 (1H, t), 8.33 (1H, d)}_s.sz (1H, s), 12.09 (1H, br
s); IR (solid) 3427, 2963, 2927, 2909, 2872, 2850, 1623,
1595, 1586, 1568, 1504, 1486, 1468, 1386, 1427; MS 323.3
(M+H)*.

Example 338 [2-(4-(2-Hydroxyethylpiperidin-1-yl)-
quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (III-
110): mp 175°C; 'H NMR (DMSO) & 1.08 (2H, m), 1.38 (2H,
m), 1.57-1.83 (3H, m), 2.26 (3H, s), 2.85 (2H, t), 3.47
(2H, m}, 4.38 (1H, t), 4.75 (2&, d), 6.45 (1H, br s),
7.06 (1H, t),.7.29 (1H, d), 7.52 (1H, t), 8.32 (1H, d),
9.93 (1H, s), 12.12 (1H, br s); IR (solid) 3365, 3073,
2972, 2868, 1622, 1604, 1586, 1568, 1486, 1463, 1440,
1394; MS 353.2 (M+H)*.

Example 339 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(4-

methylpiperidin-1~y1)-quinazolin-4-y1]-amine (ITI-111):
To a solution of (5-cyclopropyl-1H-pyrazol-3-yl)-(2-
chloro-quinazolin-4-yl)-amine (118 mg, 0.41 mmol) in
tert-butanol (3.0 mL) was added 4-methy1pip¢ridine (0.49
mL, 4.1 mmol) and the reaction mixture heated at reflux
overnighti The reaction mixture was'coﬁcentrated in

vacuo and the residue dissolved in a mixture EtOH:water

(1:3, 4 mL). Potassium carbonate (57mg, 0.41 mmol) was

added and the mixture stirred at room temperature for 2
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hours. The resulting suspension was filtered, washed
with water (x2), and rinsed with Et,0 (x2) to afford III-
111 as a white solid (123mg, 85%): mp 190°C; 'H NMR (DMSO)
8 0.66 (2H, s), 0.93 (5H, br s), 1.07 (28, d), 1.66 (3H,
s), 1.91 (1H, 8), 2.85 (2H, t), 4.72 (2H, d), 6.33 (1H,
5), 7.06 (1H, t), 7.29 (1H, d), 7.52 (1H, t), 8.31 (1,
d}), 9.95 (1H, s), 12.18 (1H, br s); IR (solid) 2925,

2852, 1622, 1590, 1581, 1558, 1494, 1481, 1453, 1435,
1394; MS 349.2 {(M+H)". '

Example 340 [2-(1,4-Dioxa-8-aza-spiro[4,5]dec-8-yl)-

quinazolin-4-yl] - (S-methyl-2H-pyrazol-3-yl) -amine (III-
112) : mp 191°C; 'E NMR (DMSO) & 1.65 (4H, s), 2.26 (3H,
s), 3.90 (4H, s), 3.93 (4H, &), 6.43 (1H, br s), 7.09
(1H, t), 7.32 (1H, d4), 7.54 (1H, t), 8.35 (1H, d), 9.99
(1H, br s), 12.13 (1H, br s); IR (solid) 3069, 2964,
2927, 2868, 1618, 1581, 1568, 1540, 1495, 1481, 1435,
1390; MS 367.3 (M+H)®.

Example 341 [2-(4-Cyclopentylamino-piperidin-1-yl)-

quinazolin-4-yll- (5-methyl-2H-pyrazol-3-yl) -amine (ITI-
113): mp 191°C; 'H NMR (DMSO) 6 1.33 (2H, d), 1.65 (4H,
s), 1.87 (2H, d), 2.20 (1H, s), 2.26 (3H, B), 2.49 (2H,
5), 3.00 (2H, t), 3.36 (2H, ), 4.61 (2H, d), 6.45 (1H,
br s), 7.07 (1H, s), 7.31 (1H, d), 7.52 (1H, s), 8.33
(1, d), 9.%4 (14, br s), 12.12 (1H, br s); IR (solid)
3371, 2943, 1622, 1600, 1581, 1545, 1509, 1463, 1440,
1390; MS 378.2 (M+H)".

Example 342 [2-(4-Hydroxypipefidin-1¢y1)-quinazolin-4-

¥1ll - (5-methyl-2H-pyrazol-3-yl)-amine (III-114): mp 123°C;
'H NMR (DMSO) & 1.34 (2H, d), 1.80 (2H, d), 2.26 (3H, 8),

. 3.24 (2H, t), 3.72 (1H, br s), 4.39 '(2H, d), 4.70 (1H,

d), 6.44 {(1H, br s), 7.07 (1H, t), 7.30 (1H, 4}, 7.53
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(1H, t), 8.33 (1H, d), 9.94 (1H, br s), 12.11 (1H, br s);
IR (solid) 3265, 3151, 2927, 2863, 1622, 1600, 1572,
1540, 1504, 1476, 1440, 1390, 1349, 1066, 1098; MS 325.3
{M+H)*.-

Example 343 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(4-

hydroxy-4-phenylpiperidin-1-yl) -quinazolin-4-yl] -amine
(III-115): mp 131°C; *H NMR (DMSO) § 0.64 (2H, q), 0.93
(2H, q), 1.68 (2H, d), 1.83-1.97 (3H, m), 3.20-3.45 (2H,

m), 4.69 (2H, d), 5.11 (1H, s), 6.37 (1H, br s), 7.08

{1H, t), 7.20 (1H, t}, 7.31 (3H, t), 7.49 {2H, 4), 7.53
(1H, t}, 8.33 (1H, d), 9.98 (1H, br s), 12.18 {1H, br s);
IR (solid) 3362, 2952, 2934, 29811, 2870, 2825, 1618,

‘1584, 1570, 1559, 1536, 1481, 1459, 1431, 1372, 1336,

1213, 994; MS 427.6 (M+H)®*.

Example 344 (5-Cyclopropyl-2H-pyrazél-3-yl)-[2-(1,3-
dihydro-igoindol-2-yl) -quinazolin-4-yl] -amine (III-116):
Prepared according to Method E-I to gfford an off-white
solid, mp 237°C; 'H NMR (DMSO-d6) & 0.79 (2H, s), 1.00
(2H, d), 1.99 (1H, m), 4.92 (4K, d), 6.72 (1H, br-s),
7.13 (1H, t), 7.33 (2H, s), 7.30-7.48 (3H, m), 7.58 (1H,
t), 8.40 (1H, 4), 10.12 (1H, s), 12.17 (1H, ‘8);: IR .
(s0lid) 3449, 3318, 2850, 1623, 1595, 1577, 1541, 1509, -
1482, 1432, 1391, 1359, 1141, 1027, 577, Bl4; MS 369.4
(M+H) ", '

Example 345 (2-Azepan-1-yl)-quinazolin-4-yl]-(5-

cyclopropyl-2H-pyrazol-3-yl) ~amine (III-117): mp 195-
§00°C; H NMR (DMSO-d6) & 0.60-0.70 (2H, m), 0.90-1.00

(2H, m), 1.45-1.57 (4H, m), 1.70-1.85 (4H, m), 1.88-1.97
(1H,"m), 3.75-3.87 (4H, m), 6.42 (1H, 8}, 7.02 (1H, t),
7.27 (1H, 4), 7.49 (1H, t), 8.29 (1H, d), 9.91 (1H, 8),
12.19 (1H, .br s); IR (solid) 2929, 1624, 1595, 1581,
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1563, 1542, 1498, 1482, 1440, 1426, 1397, 1356, 1305,
1000, 825, 754; MS 349.2 (M+H)*.

Example 346 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3,4-

dihydro-lﬂlisoqginolin-z-yl)-quinazolin—é-yl]—amipe (III-
118): mp 182-184°C; *H NMR (DMSO) & 0.75 (2H, d), 1.02
(2H, d), 1.96 (1H, m), 2.89 (2H, m), 4.05 (2H, m), 4.94
(2K, s), 6.46 (1H, s), 7.10 (1H, t), 7.21 (4H, d), 7.37
(1€, d), 7.55 (1H, d), B8.36 (1H, d), 10.05 (1H, s), 12.23
(1H, br s); IR (solid) 1621, 1581, 1560, 1537, 1479,

- 1456, 1426, 1396, 1374, 1341, 1222; MS 383.3 (M+H)".

Example. 347 {5-Cyclopropyl-2H-pyrazol-3-yl)-~[2-(2,3-

dihydro-indol-1-yl)-quinazolin-4-yl] ~amine (III-119): mp
150-153°C; *H NMR (DMSO) & 0.74 (2H, d), 0.98 (2H, 4),
1.96 (1H, m), 3.15 (2H, t), 4.25 (2H, t), 6.45 (1H, br
s}, 6.88 (1H, t), 7.09 (1H, t), 7.20 (2H, m), 7.53 (1H,
d), 7.65 (1H, t), 8.43 (2H, br s), 10.09 (1H, s), 12.28
(1H, br s); IR (solid) 1621, 1588, 1577, 1564, 1537,
1487, 1455, 1425, 1386, 1259; MS 369.3 (M+H)*.

Example 348 (5-cYélopropyl-Zthyrazol-B-yl)-[2-(4-

hydroxymethylpiperidin-l-yl)-quinazolin-4-yl]—amine_(III-
120): mp 142°C; H NMR (DMSO) & 0.67 (2H, d), 0.96 (2,
d), 1.10 (2H, g), 1.55-1.70 (3H, m), 1.91 (1H, m), 2.85
(2H, t), 3.28 (2H, s), 4.48 (1H, s), 4.76 (2H, d), 6.32
(1H, s), 7.06 (1, t), 7.30 (1H, d4), 7.52 {1H, t), 8.31
{1H, d), 9.96 (1H, s),.12.19 (1H, s); IR {solid) 3363,

3000, 2927, 2854, 1618, 1604, 1573, 1536, 1509, 1477,

1436, 1395, 1354, 1314, 1241, 1186, 1091, 995, 941, 823;
MS 365.8 (M+H)®Y.

- Example 349 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3,4-

dihydro-2H-quinolin-1-yl) -quinazolin-4-yl] -amine (IIX-
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121): mp 137-145°C; *H NMR (DMSO-ds) § 0.55_(2H; d), 0.88
{2H, d), 1.78 (1H, m), 1.92 (2H, t}, 2.75 (2H, t), 4.04
{2H, t), 6.20 (1H, br =), 6.97 (1H, t), 7.14 (1H, m),
7.19 (1H, t)}, 7.42 (1H,-d), 7.61 (iH, t), 7.67 (1H, d),
8.43 (1H, d), 10.04 (1H, s), 12.21 {1H, br s); IR (solid)
1622,--1572, 1539, 1493, 1454, 1420, 1373, 1249; MS 383.3
(M+H}*. |

Example 350 (5-Methoxycarbonyl-2H-pyrazol-3-yl)-[2-
(piperidine-1-yl)-quinazolin-4-yl] -amine (ITI-122): H NMR
(500MHz, CDCls) 81.7-1.8(6H, m), & 3.8 (4H, m), & 3.9 (3H

1
s), 8 5.5 (1H, s), § 7.15 (1H, t), § 7.4 (1H, 4), § 7.6
(1#, t), & 8.0 (1H, d). HPLC-Method B, (starting with 95%

Hz0) Ry 7.4 min; MS (ES+) 353.24 (M+H).

Example 351 [5-(Piperidine-l-carbonyl]-25&pyrazol-3-y1]«

[2- (piperidine-1-yl) -quinazolin-4-yl] -amine (III-123):

.HPLC-Method B, (starting with 95% H;0:0.1% TFA) R, 8.0
‘min; MS (ES+) 406.30, (ES-) 404.30. '

Example 352 (5-Hydroxymethyl-2H-pyrazol-3-yl) - [2-
(piperidin-l-yl)-qﬁinazolin-4-yl]-amine (III-124}): To a
solution of III-122 (10.0 mg, o.oza:mmol) in THF (6 mL)
at ambient.temperature was slowly addéd a 1M sclution of
LiAlH, in THF (0.05 mbL, 0.05 mmol)}. After 15 minutes the
gsolution was quenched with water and IN HCl. The product

was extracted from the aqueous layer with EtOAc. The

organic layer was dried over MgSO,, filtered, and

concentrated in vacuo. The residue was purified by
preparatory HPLC to afford IIi-124 (4.Q mg, 44%). ' HPLC-
Méthod B, (starting with 95% H,0:0.1% TFA) Re 6.1 min; MS
(ES+) 325.13 (M+H), (ES-) 323.13 (M-H).

-315-




2006201262 21 Mar 2006

10

15

290

25

30

Example 353 (5-Carbamoyl-23>pyrazol-3-yl)-[2-(piperidin-

1-yl)-quinazolin-4-yl]l -amine (III-125): A solution of
III-122 (1.5 g, 4.3 mmol) in 2.0 M NH;/MeOH (100 mL) was
heated at 110°C for 2 days. The dark brown reaction
mixture was concentrated in vacuo to afford a viscous oil
wbich was purified by column chromatography to yield 0.7
g (50%) of IIT-125. 'H NMR (SO00MHz, CD30D-d;) 81.6

(4H, m), 8§1.7 (2H, m), & 3.3 (1H, s), § 3.8 (4H, m), & 5.5
(1H, s), & 7.15 (1H, t), § 7.45 (1H, d), & 7.55 (1H, t), &
8.0 (1H, d); HPLC-Method B, (starting with 95% H,0:0.1%
TFA) Ry 5.9 min; MS (ES+) 338.13, (ES-} 336.15.

Example'354 (5-carbamoyl-zﬂ;pyrazol-B-yl)-[2-(4-

methylpiperidin-i-yl)-quinazolin-4—yi]-amine (III-126):
HPLC-Method B, (starting with 95% H;0:0.1% TFA) R, 6.4
min; MS (ES+) 352.19, (ES-) 350.20.

Example 355 (5,7—Dif1uoro-lﬂhindazol-3—yl)-(2-phenyl-

5,6,7,8-tetrahydroquinazolin-4-yl)-am;ne (IXI-127): H NMR
(500 MHz, DMSO-dé6) §13.7 (s, 1H), 10.3 (s, br, 1H), 7.90
(d, 2H), 7.52 (¢, 1H), 7.45 (m, 3H), 7.26 (d, 1K), 2.99
(m, 2H), 2.75 {m, 2H), 1.95 (br, 4H) ppm; MS (ES+) 378.24
(M+H) ; (ES-) 376.23 (M-H); HPLC-Method A, R; 3.04 min.

Example 356 (2—Pheny1-5,6,7,B-tgtrahydroquinazolin-é-ylf—
(5-trifluoromethyl-1H-indazol-3-yl) -amine (IXI-128): 'H
NMR (500 MHz, DMSO-d6) &13.4 (s, 1H), 10.2 (s, br, 1H),
8.13 (s, 1H), 7.86 (d, 2H), 7.78 (d, 1H), 7.69 (d, 1H),
7.50 (t, 1H), 7.35 (d8, 2H), 2.89 (m, 2H), 2.72 (m, 2H),
1.0 (s, br, 4H). ppm; MS (ES+) 410.24 (M+H); (ES-) 408.23
(M-H) ; HPLC-Method A, R: 3.19 min.
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Example 357 (7-Fluoro-1H-indazol-3-yl)-(2-phenyl-
quinazolin-4-yl) -amine -(ITI-129): 2H NMR (500 MHz, DMSO-

d6) 813.6 (s, 1H), 11.1 (s, br, 1H), 8.65 (d, 1H), 8.03
(d, 2H), 7.95 (s, 2H), 7.67 (m, 1H), 7.45 (m, 2H), 7.33
(t, 2H), 7.22 (44, 1H), 6.99 (td, 1H) ppm. MS (ES+): m/e=
356.20 (M+H); HPLC-Method A R 3.00 min.

Example 358 (5-Fluoro-1H-indazol~3-yl) - (2-phenyl-

quinazolin-4-yl) -amine (III-130)}: 'H NMR (500 MHz, DMSO-

de) 813.2 (s, 1H), 11.3 (s, br, 1H), 8.67 (d, 1H), B8.04

(4, 2H), 7.96 (s, 2H), 7.70 (m, 1H), 7.58 (dd, 1H), 7.43
(m, 4H), 7.28 (td, 1H) ppm. MS (ES+) 356.20 (M+H); HPLC-
Method A, R, 3.00 min.

Example 359 (5,7-Difluoro-1H-indazol-3-yl) - (2-phenyl-

quinazolin-4-yl) -amine (III-131): *H NMR (500 MHz, DMSO-
dé) 8§13.7 (s, 1H), 8.65 (d, 1H), 8.04 (d, 2H}, 7.95 (s,

2H), 7.68 (m, 1H), 7.45 (m, 1H), 7.35 (m, 4H) ppm. MS
{ES+): m/e= 374.17 {M+H) ; HPLC—Method A, Reg 3.07 min.

Example 360 (1B-Indazol-3-yl) - [2- (3-trifluoromethyl-
phenyl) -quinazolin-4-yl] -amine (III-132): 2H NMR (500MHz,

DMSO-d6) & 7.06 (t, 1H), 7.42 {t, 1H), 7.59 (d, 1H), 7.63
(t, 1H), 7.66 (d, 1H), 7.71 (m, 1H),'7.80 .(d, 1H), 7.98"
(m, 2H), 8.33 (s, 1H), 8.46 (d, 1H), 8.71 (d, 1H), 11.04
(br. s, 1H), 12.97 (s, 1H); EI-MS 406.1 (M+1); HPLC-
Method A, Ry 3.15 min.

Example 361 (2-Phenyl-quinazolin-4-yl)-(1H-pyrazolol4,3-
blpyridin-3-yl) -amine (III-133): 'H NMR (500 MHz, DMSO-dé)

813.3 (s, br, 1H), 11.4 (s, br, 1H), 8.78 (d, 1H), 8.58
(dd, 1H), 8.24 (d, 1H), 8.10 (m, 2E), 7.95 (d, 2H), 7.86
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(t, 1H), 7.56 (m, 2H), 7.44 (t, 2H) ppm. MS (Es#) 339.11
(M+H) ; HPLC-Method A, R¢ 2.63 min. ‘

Example 362.fs-(B-Methoxy-phenyl)-6-oxo-5,6-dihydro-1H-

pyrazolo[4,3-c]pyridazin-3-yl]-(z—phenyl;quinazolin-4-
yl)-amine (III-134): 'H NMR (500 MHz, MeOH-d4) 88.65 (Q

I

- 1H), 8.17 {m, 3H), 8.10 (4, 1H), 7.90 {(t, 1H), 7.75 (t,

1H), 7.58 (m, 2H), 7.25 (t, 1H), 6.95 (m, 2H), 6.85 (d,
iH), 6.80 (s, 1H), 3.64 (s, 3H) ppm. MS (ES+): m/e=
462.2 (M+H) .

Example 363 (6-Oxo-5-phenyl-5,6-dihydro-1H-pyrazolo(4,3-

clpyridazin-3-yl} - (2-phenyl-quinazolin-4-yl) -amine (IIT-
135): 'H NMR (500 MHz, MeOH-d4) 38.61 (4, 1H), 8.13 (m,
3H), 8.05 (d, 1H), 7.85 (t, 1H), 7.70 (t, 1H), 7.58 (m,
2H), 7.32 (m, 5H), 6.79 (s, 1H) ppm. MS (ES+): m/e=

 432.2(M+H) .

Example 364 [5-(4-Methoxy-phenyl)-6-ox0-5,6-dihydro-1H-

pyrazolo(4,3-clpyridazin-3-yl] - (2-phenyl-quinazolin-4-
¥1l) -amine (III-136): MS (ES+) 462.2 (M+H).

Example 365.[5-(2,4-Dichloro-phenyl) -6-0x0-5, 6-dihydro-
lﬂ-pyraiolq[4,3-c]pyridazin-3-y1]-(2—phenyl-quinazolin-4-

yl)-amine (III-137): 'H NMR (500 MHz, MeOH-d4) 88.63 (d,
1H), 8.17 (m, 4H), 7.89 (t, 1H), 7.73 (t, 1H), 7.61 (t,
2H), 7.57 (d, 1H), 7.32 (m, 1H), 7.21 (d, 1H), 6.84 (s,
1H) ppm. MS (ES+): m/e= 500.1 (M+H).

Example 366 [6-0xo-5- (3-triflucromethyl-phenyl)-5,6-

dihydro-1H-pyrazolol4,3-c]lpyridazin-3-yl] - (2-phenyl-
quinazolin-4-yl)-amine (III-138): 'H NMR (500 MHz, MeOH-

d4) 88.55 (d, 1H), 8.19 (d, 2H), 7.92 (m, 2H), 7.65 (m,
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3H), 7.45 (t, 2H), 7.25 (t, 1H), 7.13 (t, 1H), 7.05 (t,
1H}), 6.75 (s, 1H) ppm. MS (ES+): m/e= 500.2 (M+H).

Example 367 [6-0x0-5-(4-Phenoxy-phenyl)-5,6-dihydro-1H-
pyrazolo[4,3-clpyridazin-3-yl) - (2-phenyl-quinazolin-4-
yl) -amine {(III-139): MS (ES+) 524.3 (M+H).

Example 368 ([5-{4-Chloro-phenyl)-6-oxo-5,6-dihydro-1E-
pyrazolo({4,3-clpyridazin-3-yl]l-(2-phenyl-quinazolin-4-
yl)-amine (III-140): MS (ES+) 466.2 (M+H).

Example 369 (2-imidazol-1l-yl-quinazolin-4-yl)- (1H-

indazol-3-yl) -amine (ITI-141): 2H NMR (500MHz, DMSO-ds) §
7.10 (t, 1H), 7.44 (t, 1K), 7.50 (br. s, 1H), 7.60 (d,
1H), 7.72 (m, 2H), 7.77 (m, 1H), 7.88 (d, 1H), 7.98 (¢,
1H), 8.73 (4, 1H), 8.96 (s, 1H), 11.23 (s, 1H), 13.06 (s,
1H) ; EI-MS 328.1 (M+l); HPLC-Method A, R 2.93 ‘min.

Example 370 (1H-Indazol-3-yl)-[2-(2-methyl-imidazol-1l-yl-

-quinazolin-4-yll-amine (III-142): 'H NMR (500MHz, DMSO-dé)

§ 2.48 (s, 3H), 7.10 (t, 1H), 7.43 (t, 1H), 7.57 (d, 1H),
7.60 (d, 1H), 7.67 (d, 1H), 7.76 (td, 1H), 7.86 (d, 1H),
7.91 (d, 1H), 8.01 (td, 1H), 8.72 (d, 1H), 11.15 (s, 1H),
13.10 (s, 1H); EI-MS 342.1 (M+l); HPLC-Method A, Re 3.06

min.

Example 371 (l¥-Indazol-3-yl)-(2-piperidin-1-yl-

quinazolin-4-yl)-amine (III-143): 'H NMR (500MHz, DMSO-d6)
8 1.48 (m, 6H), 3.60 (m, 4H), 7.11 (t, 1H), 7.52 (t, 1H),
7.55 (d, 1H), 7.64 (d, 1H), 7.69 (d, 1H), 7.75 (d, 1H),
7.90 {t, 1H), 8.58 (d, 1H), 11.82 (br. s, 1H), 13.25 (s,
1H) ;" EI-MS 345.1 (M+l); HPLC-Method A, R. 3.03 min.
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Exa@E;e'372 (1E-Indazol-3-yl) - [2- (octahydro~quinolin-1-

yl) -quinazolin-4-yl] -amine (III-144): *H NMR (500MHz,
DMSO-d6) & 0.6-1.9 (m, 13 H), 3.15 (m, 1H), 3.25 (m, 1H),
4.0 (m, 1H), 7.10 (€, 0:5H), 7.12 (t, 0.5H), 7.55 (m,
2H), 7.66 (d, 0.5 H), 7.69 (d, 0.5 H), 7.77 (d, 1H), 7.91
(¢, 1H), 8.55 {(d, 0.5 H), 8.59 (&, 0.5 H), 11.46 (s, 0.5
H), 11.54 (s, 0.5 H), 11.78 (s, 0.5 H), 11.84 (s, 0.5 H),
13.10 (s, 0.5 H), 13.12 (s, 0.5 H); EI-MS 399.3 (M+1);

. HPLC-Method A, R: 3.37 min.

Example 373 (1H-Indazol-3-yl)-[2-(2,6-dimethyl-morpholin-
4-y1)—quinazolin-4-y1]-amine (IXI-145): 'H NMR (S500MHz,

DMSO-d6) & 1.0 (m, 6H), 4.0 (m, 6H), 7.12 (t, 1H), 7.41
{td, 1H), 7.5%6 {t, 1H), 7.58 (d, 1H), 7.68 (dd, 1H), 7.77
(t, 1H), 7.95 (t, 1H), 8.60 (d, 1H), 11.69 (s, 1E), 13.16
(s, 1H); EI-MS 375.3 (M+1l); HPLC-Method A, R 2.93 min.

Example 374 (5-Methyl-2H-pyrazol-3-yl)-(2-phenyl-

pyrimidin-4-yl) -amine (IV-1): mp 245-246°C; lH NMR (DMSO)
6 2.26 (3H, s), 6.32 (1H, br s), 7.07 (1H, br s), 7.48-
7.54 (3H, m), 8.33-8.39 (3H, m), 9.87 (1H, s), 12.03 (1H,
s); IR (solid) 1628, 1589, 1579, 1522, 1479, 1441, 1393,
1336; MS 252.2 (M+H)*. '

Example 375 [6-(4-Acetamidophenylsulfanyl)-2-phenyl-

pyrimidin-4-yl] - (5-methyl-2H-pyrazol—3-yl) -amine (IV-3}:
A suspension of_Fenclorim {4,6-dichloro-~2-
phenylpyrimidine) (0.1g, 0.44 mmol), 3-amino-5--
methylpyrazole (0.045 g, 0.47 mmol), N, N-
diisopropyiethylamine (0.08 mi, 0.47 mmol) and sodium
iqdide {(0.067 g, 0.44 mmel) in n-butanocl {5 ml) were
heated ‘at 117 °C for 18 hours. The solvent was removed in
vacuo and the crude product purified by flash

chromatography ({(silica gel, 3:2 Petrol:EtQOAc) to afford
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0.037 g (29 % yield) of (6-Chloro-2-phenyl-pyrimidin-4-
¥1l) - {(5-methyl-2H-pyrazol—3-yl) -amine as a off-white
solid. A suspension of the above pyrimidine (0.037 g,

0.13 mmol) and thioacetamidothiophenol (0.108 g, 0.64

mmol) in tert-butanol was heated at 85 °C under nitrogen

for 2 days. The reaction mixture was cooled to room

temperature and the. solvent removed in vacuo. The

concentrate was dissolved in EtOAc, and washed with NaHCO,

(sat, aq.). The ‘organic layer is concentrated in vacuo,

and the crude product by preperative HPLC. The residual
disulfide that still remained in the mixture after HPLC
may be removed by precipitation from EtOAc ‘and
filtration. The mother ligquor was concentrated to afford
IV-3 (7mg, 13 % yield) as an off-white solid: mp 235-
236°C; 'H NMR (DMSO) § 2.10 (3H, s), 2.21 (3H, s), 6.33
(1H, br s}, 7.50 (3K, m), 7.7-7.59 (2H, m), 7.76-7.78
(2H, m), 8.25 (2H, m), 9.72, 10.26 and 11.93 (3 H, 3 X br
8); IR (solid) 1669, 1585, 1551, 1452, 1382, 1372, 1312,
1289, 1259, 1174, 1102, 108%, 1027, 1lois, 984; MS 417.3
(M+H} .

Example 376 [2- (4-Methylpiperidin-1-yl) -pyrimidin-4-y1] -

(5-methyl-2H-pyrazol-3-yl) -amine (IV-4): mp 215—216°C} H
NMR (CD;OD) & 0.96 (3H, d), 1.16 (2HJ m), 1.66 (3H, m),
2.27 (3H, s), 2.86 (2H, t), 4.58 (2H, m), 4.78 (2H,
exch.protons), 6.13 (2H, m), 7.83 (iH, d); IR (solid)
1593, 1550, 1489, 1436, 1331, 1246, 1231; MS 273.1 (M+H)".

Example 377 [2-(4-Methylpiperidin-1-yl)-5-nitropyrimidin-
4-yll - (5-methyl-2E-pyrazol-3-yl) -amine (IV-5): mp 185-
187°C; 'H NMR (DMSO) § 0.93 (3H, d), 1.06-1.18 (2H, m),
1.68-1.80 (3H, m}, 2.26 (3H, s), 3.01-3.12 (2H, m), 4.63
(1H, d), 4.80 (1H, d), 6.39 (1H, s), 9.00 (1H, &), 10.41
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Example 379 [5-Amino-6-methyl-2-(4-methylpiperidin-1-yl)-

(1H, s), 12.36 (1H, s); IR (solid) 1589, 1517, 1479,
1446, 1346, 1317, 1246, 1222, 1055; MS 318.2 (M+H)*,

Example 378 [5-Amino-2-(4-Methylpiperidin-1-yl)-
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IV-6):
To a solution of IV-5 (48 mg, 0.151 mmol) in ethanol (2.0
mL) was added tin dichloride dihydrate (171 mg, 0.756
mmel) and the resulting mixture heated at reflux for 3
hours. The reaction was cooled to room temperature and
poured onto a mixture of 1M NaOH:dichloromethane:propanol
(18:8:4mL) and stirred for 15 minutes. The layers were _%;j
separated and the agueous layer extracted twice with
dichloromethane. The-combined organic layers were’
concentrated in vacuo and the residue purified by flash
chromatography (silica gel, gradient
dichloromethane:MeOH) to afford IV-6 as a grey solid
(27mg, 63%): 'H NMR (DMSO) 8§ 0.88-1.04 (S5H, m), 1.55-1.62
(3, m), 2.21 (3H, s), 2.70 (2H, m), 3.36 {241, m), 4.40
(2H, m), 6.37 (1H, s), 7.49 (1H, s), 8.40 (1H, s), 11.92
(1H, br s); MS 288.2 (M+H)*. |

pPyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (Iv;7): -
mp 172-175°C; 'H NMR (DMSO) & 0.90 (3H, 4&), 1.03 (2H, m),
1.52-1.62 (3H, m). 2.13 (3H, s), 2.20 (3H, s), 2.69 (2H,

m), 3.22 (2H, br s), 4.44 (2H, d4), 6.35 (1H, 8), 8.41

(1H, s), 11.85 (1E, br s); IR (solid) 1612, 1589, 1489,

la4e, 1317; MS 302.5 (M+H)".

Example 380 [6-Methyl-2- (4-methyl-phenyl) -pyrimidin-4-
¥1l] - (5-phenyl-2H-pyrazol—-3-yl) -amine (IV-10): MS 342.34
(M+H) ; HPLC-Method E, Ry 1.334 min. '
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Example 381 [2-(4-Chloro-phenyl)-6-methyl-pyrimidin-4-
Y1l - (5-furan-2-yl-2H-pyrazol-3-yl) -amine (IV-11): MS
352.11 (M+H); HPLC Method E, R, 1.194 min.

Eiample 382 5-Furan-z-yl-ZH-pyrazol—B-yl)-(6-methy1-2—

phenyl-pyrimidin-4-yl)-amine (IV-12)}: MS 318.21 (M+H);
HPLC-Method E, 1.192 min.

Example 383 [6-Methyl-2-(4-trifluoromethyl-phenyl)-
pyrimidin-4-yl] - (5-phenyl-2-yl-2H-pyrazol—3-yl) -amine
(IV-13): MS 396.24 (M+H); HPLC-Method E, R 1.419% min.

Example 384 (5-Furan-2-yl-28-pyrazol—-3-yl)-[6-methyl-2-

(4-trifluoromethyl-phenyl) -pyrimidin-4-yl] -amine (IV-14):
M8 386.08 (M+H); HPLC-Method E 1.347 min.

. Example 385 [2-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)-6-

methyl-pyrimidin-4-yl] - (5-furan-2-yl-2H-pyrazol-3-yl) -
amine (IV-15): MS 376.18 (M+H); HPLC-Method E, R 1.181
min. ;

Example 386 [2-(2,3-Dihydro-bezo[l,4]dioxin-2-y1)-6-
ethyl-pyrimidin-4-yl] - (5-methyl-2H-pyrazol—3-yl)-amine
(IV-16): MS 338.17 (M+H); HPLC-Method E, R. 1.082 min.

Example 387 (6-Ethyl-2-phenyl-pyrimidin-4-yl)-(5-methyl-
2H-pyrazol-3-yl) -amine (IV-17): MS 280.18 ({(M+H)}; HPLC-
Method E, R 1.024 min. '

Example 388 (6-Methyl-2-phenyl-pyrimidin-4-yl)-(5-phenyl-

2H-pyrazol-3-yl) -amine (IV-~18): MS 328.51 {(M+H); HPLC-
Method E, Ry 1.192 min.
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Example 389 [6-Bthyl-2- (4-trifluoromethyl-phenyl) -

pPyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) ~amine (Iv-20):
MS 348.5 (M+H); HPLC-Method E, R, 1.224 min.

Example 390 (S-Furan-z-y1-2H-pyrazol-3-yl)-[S-metl_xyl-z-

(4-methyl-phenyl) -pyrimidin-4-yl}-amine (IV-21): MS
-332_.23 {(M+H) ; HPLC-Method E, Ry 1.139% min.

Example 391 (6-Methoxymethyl-2-phenyl-pyrimidin-4-yl)-(5-

methyl-2H-pyrazol-3-yl)-amine (IV-22): MS 296.31 (M+H);
HPLC-Method E, Ry 0.971 min.

Example -392 (5,6-Dimethyl-2-phenyl-pyrimidin-4-yl)-(5-
methyl-2H-pyrazol-3-yl)-amine (IV—23): MS 280.2 (M+H);
HPLC-Method E, R 0.5%27 min.

Example 393 (6-Methyl-2-phenyl-pyrimidin-4-yl)-(5-methyl-

2H-pyrazol—3-yl)-amine (IV-24): MS 266.18 (M+H); HPLC-
Metheod H, R 0.525 min.

Example 394 [6-Ethyl-2-(4-methyl-phenyl)-pyrimidin-4-y1j-

(5-methy1-2H-pyrazol—3-yl)-amiz'."e (IV-25): MS 294.46
(M+H) ; HPLC-Method E, Re 1.174 min.

Exawple 395 [2—(4-Chloro—phenyl)-G-ei:hyl-pyrimidin-ll-yl]-
(S-methyl-2H-pyrazol—-3-yl) ~amine (IV-26): MS 314.42
(M+H); HPLC-Method E Ry 1.213 min.

_Example 396 (5-Methyl-1H-pyrazol-3-yl) - (6 -methyl-2-p-

tolyl-pyrimidin-4-yl)-amine (IV-27): MS 280.45 (M+H) ;
HPLC-Method E, Ry 1.135 win. '

Example 397 (1lH-Indazol-3-yl)- (6-methoxymethyl-2-phenyl-

pyrimidin-4-yl)-amine (IV-28): 'H NMR (500 MHz, DMSO) §
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3.57 (3H, s8), 4.65 (2H, s), 7.23 (1H, J=7.5 Hz, t), 7.52
(18, J=7.6 Hz, t), 7.63 (4H, m), 7.75 (1H, br), 8.13 (1H,
J=5.5 Hz, br d), 8.44 (1H, J=5.7 Hz, br d), 10.6 (1H,
br), 12.8 (1H, br s) ppm; HPLC-Method A, R, 2.9%44 min; MS
(FIA) 332.1 (M+H)*. '

Example 398 (5-Methyl-2H-pyrazol-3-yl)-(2-pyridin-4-v1-

thieno[3,2-dlpyrimidin-4-yl)-amine (IV-29): 'H NMR (DMSO)
d 2.34 (3H, =), 6.66 (1H, s), 7.53 (1H, d), 7.84 (18, 4),
8.32 (2H, d), 8.70 (2H, d); MS 309.6 (M+H)*.

Example 398 (5-Methy1~2H-pyrazol-3-y1)-(2-phenyl-_

pyrido(3,4-dipyrimidin -4-yl)-amine (IV-30): mp 225°C; *H
NMR (DMSO) & 2.35 (3H, s), 6.81 (1H, s), 7.50-7.63 (3H,
m), 8.45-8.52 (2H, m), 8.54 (1H, d), 8.62 (1H, 4), 9.20
(1, s}, 10.79 (1H, s), 12.38 (1H, br s); IR (solid)
2958, 2917, 2852, 1593, 1565, 1524, 1467, 1450; MS 203.2
(M+H) Y, '

Example 400 (S-Methfl-ZH%pyrazol-3-y})-(2-pheny1-
pyrido[2,3-d]pyrimidin-4-yl) -amine (IV-31):

To a solution of 4¥chloro-2-pheny1¥p§rido[2,3—
dlpyrimidine (J. Pharm. Belg., 29, 1974, 145-148) {109mg,
0.45 mmol) in THF (15 mL) was added 3-amino-5-methyl
Pyrazole (48 mg, 0.5 mmol) and the résulting mixture
heated at 65 °C overnight. The mixture was cooled to room
temperature and‘the resulting suspension was filtered and
washed with Et;0. The solid was dissolved in a mixture

EtOH:water and the pH adjusted to pH 7. The aqueous was

_ extracted twice with ethyl acetate and the combined

organic layers were dried (MgsSoO;), filtered, and

concentrated in vacuo. The residue was purified by flash

. chromatography (5iO;, DCM-MeOH gradient) to afford IV-31

as an off-white sdlid (69 mg, 50%): mp 234°C; H NMR
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(DMSO) & 2.14 (3H, s), 5.99 (1H, &), 7.20-7.40 (3H, m),
7.40-7.50 (3H, m), 8.60 (1H, d), 8.79 (1H, d), 12.82 (1H,
br s); IR (solid) 2957, 2921, 2857, 1644, 1560, 1459,
1427; MS 303.2 (M+H)™*.

Example 401 (5-Cyclopropyl-2H-pyrazol-3-yl)-(2-phenyl-
pyrido[3,4-dlpyrimidin-4-yl)-amine (IV-32): off-white

solid, mp 232-233°C; 'H NMR (DMSO) & 0.70-0.85 (2H, m),
0.90-1.05 (2H, m), 1.05-2.07 (1H, m), 6.75 (1H, 8), 7.50-
7.75 (3H, m), 8.40-8.70 (4H, m), $.20 (1H, s), 10.80 (1H,
s), 12.41 (1H); IR {solid) 3178, 1601, 1573, 1532, 1484,
1452, 1409, 1367, 1328, 802, 781, 667; MS 329.2 {(M+H)" .

Example 402 [2-(4-Methylpiperidin-1-yl)-purin-4-yl]- (5-

methyl-2F-pyrazol-3-yl) -amine {(IV-33): To a suspension of

2,4-dichloro-purine (2.0 g, 10.6 mmol) in anhydrous
ethanol (10 mL) was added 5-methyl-1H-pyrazol-3-yl amine
(2.05 g, 21.2 mmol). The resulting.mixture'was stirred
at room temperature for 48 h. The resulting precipitate
was collected by filtration, washed with ethanol, and
dried under vacuum to afford 1.524 gﬁ(ss% yield) of (2-
chloro-purin-4-yl) - (5-methyl-1H-pyrazol-3-yl) -amine which
was used in the next step without further purification.
To a solution of (2-chloro-purin-4—y})-(S—methyl-lH— A
pyrazol-3-yl) -amine {200 mg, 0.80 mmol) was added 4-
methylpiperidine (4 mL, 8.01 mmol) and the reaction
mixture heated at reflux overnight. The solvent was
evaporated and the residue dissclved in a mixture
EtOH:water (1:3, 4 mL). Potassium carbonate (57mg, 0.41
mmol} was added and the mixture was stirred at room
temperature for 2 hours. The resﬁltiné suspension was

filtered, washed with water (x2) and rinsed with Et;,0 (x2)

. to afford IV-33 as a white solid (225mg, 90%): mp >300°C;

H NMR (DMSO) § 0.91 (3H, d), 1.10 (2H, m), 1.65 (3H, m),
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2.24 (3H, s), 2.84 (2H, m), 4.60 (2H, m), 6.40 (1H, s),
7.87 {1H, m), 9.37-9.59 (1H, m), 12.03-12.39 (2H, m); IR
(solid) 1es1, 1612, 1574, 1484, 1446, 1327, 1317, 1255,
1203; MS 313.3 (M+R)*. ‘

Example 403 (5-Cyclepropyl-2H-pyrazol-3-yl)-[2-(4-

méthylpiperidin-l-yl)-pyrroloE3,2-d]pyrimidin-4-yl]-amine
(IV-34) : white solid; 'H NMR (DMSO) § 0.65 (2H, m), 0.91-

'0.96 (5H, m), 1.08 (2H, mj, 1.58-1.64 (3H, m), 1.89 (1H,

m), 2.77 (2H, t), 4.57 (2H, d), 6.09 (1H, &), 6.38 (1H,
g), 7.33 (1H, s), 9.42 (1H, s), 10.65 (1H, s), 12.02 (iH,
br s); MS 338.3 (M+H)".

Example 404 [G—Benzyi-z-phenyl-s,6,7.8-tetrahydro-

pyrido[4,3-d]pyrimidin—4-y1];(5—fluoro—lH-indazol—B-yl)-
amine (IV-35): 'H NMR (500 MHz, DMSO-dé) §13.0 (s, 1H},
10.4 (s, br, 1H), 9.73 (s, 1H, TFA-OH), 8.00 (d, 2H),
7.64 (m, 2H), 7.59 (44, 1H), 7.52 (m, 3H), 7.41 (t, 1H),
7.31 (m, 3H), 7.14 (dd, 1H), 4.58 (s, 2H), 4.35 (br, 2H),
3.74 (m, 2H),.3§17 (s, 2H) ppm. Ms (ES+) : m/e= 451.30
(M+H) ; HPLC-Method A, Tie 2.96 min.

Example 405 (5-Fluoro-1H-indazol-3-yl)- (2-phenyl-5,6,7,8-

tetrahydrofpyrido[4,3-d]pyrimidin-4-yl)-amine (IV-36):
Prepared from IV-35 (0.13 mmol) by treatment with an
equal weight of PA/C (10%) in 4.4% HCOCH in MeOH at room
temperature for 12 h. The mixture was filtered th:ough
ceiite, the filtrate was evaporated, and crude product
ﬁas purified by HPLC to afford IV-36 as yellow solid in
35% yield. *H NMR (500 MHz, DMS0-d6) '8§12.9 (s, 1H), 9.06
(s, 1H), 7.99 (d, 2H), 7.57 (dd, iH),'7.34 (m, 1H), 7.28
(m, 3H), 7.22 (d, iH), 3.83 (s, 2H), 3.05 (m, 2H), 2.72
(m, 2H) ppm. MS (ES+): m/e= 361.20 (M+H); HPLC-Method A,

Trer 2.68 mip.
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Example 406 (S-Methyl-za;pyrazol—B-yl)-(3-phgny1-

isoquinolin-1-yl)-amine (V-1): To a solgtion of l-chloro-
3-phenylisoqguincline (J. Het. Chem., 20, 1983, 121-

128) (0.33g, 1.37 mmol) in DMF (anhydrous, 5 mL) was added
Bramino-s—methylpyrﬁZOIe (0.27g, 2.74 wmmol) and potassium
carbonate (0.57g, 4.13 mmol)and the resulting mixture was
heated at‘reflpx for 6 hours. The reaction mixture was
then cooled and solvent removed in vacuo. The residue
was extracted twice with ethyl acetate and the combined
organic layers washed with brine, dried {(Mgs0Q,), filtered
and concentrated in vacuo. The crude produc; was
purified by flash chromatography (SiO., gradient DCM-MeOH)
to afford V-1 as a colourless oil; H NMR (MeOD) & 2.23
(3H, s), 5.61 (1H, s), 7.41 (1H, m), 7.52(2H, m),

7.62(1H, m), 7.81(1H, m}, 8.,07(1H, d), 8.19(2H, m),
8.29(1H, s), B.54 (1H, d); MS 301.2 (M+H)".

Exampie 407 (1H-Indazol-3-yl)-[3-(2-trifluorcmethyl-
phenyl) -isoquinoline-1-yl] -amine (V-Z):-A solution of 1-

chloro-3- (2-trifluoromethyl-phenyl) -isoquinoline (100 mg,
0.326 mmol) and 1H-indazol-3-ylamine (86 mg, 0.651 mmol)
in ethanol (3 mL) was heated at 160=é and the solvent
evaporated with a stream of nitrogen. The remaining oil
was then'héated at 160 C for 18 houré under nitrogen.

The résulting melt was dissclved in 5%
methanol:dichloromethane (50 mi), washed with saturated
agueous sodium bicarbonate (1 x 25 mL) then dried 6ver
magnesium éulfate. Purification byrsilica gel .
chromaéﬁgraphy (25% to 50% hexane:ethyl acetéte) afforded
V-2 as a yellow solid (35 mg, 27%). 3H NMR (500 MHzZ, d¢-

DMSO) & 9.78 (br s, 1H), 8.62 (d, 1H), 7.9-7.85 (m, 1H),

. 7.78~7.72 (m, 1H), 7.70-7.68 (m, 1H), 7.65-7.62 {(m, 1H),

7.60-7.55 (m, 1H), 7.52-7.45 (m, 3H), 7.41-7.38 (m, 1H),
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7.28-7.25 (m, 1H), 7.18 (s, 1H), 6.95-6.92 (m, 1H), 5:76
(s, 1H); LC-MS (ES+) m/e= 405.18 (M+H); HPLC-Method D R,

2.74 min.

Example 408 (5,7-Dif1uoro-1E-indazol-B-yl)-[3-(2-

trifluoromethyl-phenyl) -isoquinolin-1-y1] -amine (V-3) :
Prepared from 5,7—difludro—1H—indaz§1-3—ylamineto afford
compound V-3 as a vellow solid (90 mg, 63%). H NMR (500
MHz, de-DMSO) & 13.25 (s, 1H), 9.92 (br s, 1H), 8.61 (d,
1H), 7.9 (d, 1H), 7.81-7.49 (m, 6H), 7.26-7.2 (m, 2H),
7.12-7.10 (m, 1H); LC-MS (ES+) m/e= 441.16 (M+H) ; HPLC-
Method D} Re 3.58 min. ’

Example 409 (5-Methyl-2H-pyrazol-3-yl)-(2-phenyl-

quinolin-4-yl) -amine (V-4): To_a mixture of 4-chloro-2-
phenylquinoline (J. Het. Chem., 20, 1983, 121-128) (0.53g,
2.21 mmol),in_diphenylether (5 mL) was added 3-amino-5-
methylpyrazole (0.43g, 4.42 mmol) and the resulting
mixture'heated at 200°C overnight with stirring. The
reaction mixture was cooled to ambient temperature then
petroleum ether (20 ml) was added and the fesulting
precipitate was isdlated'by fiitration. The crude solid
was purified by flash chromatqgraphy (8i0,, gradient DCM-
MeOH) to afford V-4 as a white solid: mp 242-244°C; *H NMR
(DMSO)} & 2.27(3H, s), 6.02(1H, s), 7.47(2H, 4}, 7.53-
7.40(2H, br m), 7.67(1H, m), 7.92(13, m), B.09(2H, 4),
8.48(2H, m), 9.20(1H, s), 12.17(1H, br s); IR (s0lid)
1584, 1558, 1554; 1483, 1447, 1430, i389; MS 301.2 (M+H}*.

Example 410 (1E-Indazol-3-yl)-(2-phenyl-quinolin-4-yl)-
amine (V-5): 'H NMR (500 MHz, d.-DMSO) & 12.78 (s, 1H),
9.50 (s, 1H), 8.65 (d, 1H), 8.15 (s, 1H), B8.04-7.98 (m,
3H), 7.94 (s, 1H), 7.78-7.75 {(m, 1H), 7.60-7.40 (m, 6H),
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7.15-7.10 (m, 1H). LC-MS (ES+) m/e= 337.11 (M+H); HPLC-
Method D, R, 2.10 min.

Example 411 (2-Phenyl-quinolin-4-yl)- (1H-pyi~azolo [4,3-
blpyridin-3-yl)-amine (V-6): 'H NMR (500 MHz, DMSO-ds)

813.6 (s, 1H), 11.4 (s, 1H), 8.94 (d, 1H), 8.61 (dd, 1H),
8.23 (4, 1H), 8.16 .(dd, 1H), 8.12 (t, 1H), 7.89 (t, 1H)
7.86 (d, 1H), 7.65 {(m, 4H), 7.54 (s, 1H), 7.52 (dd, 1H)
ppm. MS (ES+): m/e= 338.11 (M+H); HPLC-Method A, HPLC-
Méthod D, R 2.5%1 min. -

r

Example 412 (1H—Indazol-3-yl)-[2-(2—trif1uoromethy;-

phenyl) -quinolin~4-yl] -amine (V-7): 'H NMR (500 MHz, dg¢-
DMSO) & 12.68 (s, 1H), 9.51 (s, 1H), 8.7 (4, 1H), 7.95-
7.89 (m, 2H), 7.83-7.70 (m, 3H), 7.68-7.62 (m, 2H), 7.60
(s, 1H), 7.55-7.52 (m, 1H), 7.49-7.45 (m, 1H), 7.40-7.37
(m, 1H), 7.12-7.09 (m, 1H); LC-MS (ES+) m/e= 405.15
(M+H) ; HPLC-Method D R; 2.25 min.

Example 413 (S,7-Dif1uoro—1H-indagol-3-yl)-[2-(2—
trifluoromethyl-phenyl) -quinolin-4-yl] -amine (V-8): 'H NMR
(500 MHz, dg-DMSO) & 13.31 (s, 1H), 9.48 (s, 1H), 8.70-
8.67 (m, 1H), 7.96-7.92 (m, 1H), 7.85-7.66 (m, 7H), 7.63-
7.60 (m, 1H), 7.42-7.40 (m, 1H). LC-MS (ES+) m/e= 441.18
(M+H} ; HPLC-Method D Ry 2.39 min.

Eﬁample 414 [2—(2-trifluoromethyl—phen?l)-quinolin74-y1]-

(LH-pyrazolo[4,3-blpyridin-3-yl) -amine (V-9): E NMR (500
MHz, DMSO-d6) 613.6 (é, 1H), 11.6 (s, br, 1H), 8.98 (4,
1H), 8.57 (dd, 1H), 8.12 (m,.ﬁH), 7.97 (m, 2H), 7.86 (m,
3H), 7.49 (dd, 1H), 7.23 (s, 1H) ppm. MS (ES+): m/e=
406.20 (M+H); HPLC-Method A Ry 2.91 min.
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Example 415 (2-Phenyl-quinazolin-4-y1)- (2H-.

(1,2,4ltriazol-3-yl)-amine (IX-154): off-white éolid, mp
266-267°C; H NMR (DMSO) § 7.50-7.70 (4H, m), 7.85-8.00
(2H, m), 8.15-8.25 (2H, m), 8.37-8.45 (2H, m), B.58 (1H,
d), 13.90 (1H, br 8); IR (solid) 3344, 3059, 1630, 1609,
1570, 1557, 1543, 1501, 1495, 1445, 1411, 1355, 1326,

1267, 1182, 1053, 1038, 760, 676, 667, 654; MS 289.2

(M+H)*.

Example 416 (S-Methyl—ZH-[1,2,4ltriazol-3¥yl)-(2-phenyl-

quinazolin-4-yl)-amine (IX-155): 'H NMR (500 MHz, DMSO-
de) 68.59 (s, 1H), 8.42 (4, J = 6.7 Hz, 2H), 7.79 {(m,
4H), 8.03 (m, 2H), 7.74 (m, 4H), 2.51 (s, 3H) ppm. MS
(ES+); m/e= 303.08 (M+H); HPLC-Method A, R, 2.64 min.

Example 417 {(2H-[1,2,4]-Triazol-3-yl)-[2-(2-

triflucromethylphenyl) -quinazolin-4-yl] -amine (XX-47) :
Pale yellow solid (52% yield). *H NMR (500 MHz, DMSO-dé)
d8.54 (s, 1H), 8.15 (s, br, 1H), 7.91 (t, 1H), 7.85 (m,
2H), 7.76 {(m, 3H), 7.66 (t, 1H) ppm. MS (ES+): m/e=
357.13 {(M+H); (ES-): m/e= 355.15 (M-H); HPLC-Method A, R.

2.81 min. : !

Example 418 (5-Methyl-2H-[1,2,4]triazol-3-y1)-[2-(2-

trifluoromethylphenyl) -quinazolin-4-yl] -amine (IX-38):
Pale yellow solid (54% yield). *H NMR (500 MHz, DMSO-ds6)
88.44 (s, br, 1H), 7.92 (m, 3H), 7.84 (m, 1H), 7.77 (m,
2H), 7.68 (t, 1H), 2.28 (s, 3H) ppm. MS (ES+): m/e=
371.14 (M+H); (ES-): m/e= 369.18 (M-H); HPLC-Method A, R

2.89 min.

Example 419 (S-Methylsﬁlfanylézﬂ-[1,2,4]triazol-3-yl)-12—

(2-trifluéromethylphenyl)-quinazolin-4—yl]-amine (IX-
156) : Pale yellow solid (65% yield). *H NMR (500 MHz,
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DMSO-dé) 68.56 (br, 1H), 7.90 (t, 1H), 7.84 (m, 2H), 7.78

{m, 2H), 7.67 (m, 2H), 2.51 (s, 3H, buried by DMSO) ppm.

MS (ES+): m/e= 403.12 {M+H) ; (ES-): m/e= 401.16 {(M-H) ;
HPLC-Method 2, R 3.20 min.

Example 420 -{1H-[1,2,4]Triazeol-3-yl)-[3-(2-
trifluoromethyl-phenyl)-isoquinolin-1-yl] -amine (IX-175):
A solution of 1-chloro—3-(2etrifluoromethyl-phenyl)-.
isoquinoline (0.326 mmol) and 1H-[1,2,4]triazol-3-ylamine

- {0,651 mmol) in ethaﬂal-(B‘mL) was heated at 160°C and

the solvent evaporated with a stream of nitrogen. The
remaining oil was then heated at 160°C for 18 hours under
nitrogen. The resglting melt was dissolved in. 5%
methanoi/dichloromethane {50 mL), washed with saturated
agueous sédium bicarbonatg (1 x 25 mL).then dried over
magnesium sulfate. Purification by silica gel
chromatography afforded IX-175 as a colorless oil (4%
yield). H NMR (500 MHz, CDC1l;) & 9.18 (d, 1H), 8.82 (s,
1H}, 7.%0 (d, 1H), 7.85-7.75 (m, 3H), 7.71-7.62 {(m, 3H),
7.60-7.55 (m, -2H}, 4.42-4.35 {(m, 1H). LC-MS (ES+) 356.16
{(M+H) ; HPLC-Method D, R. 3.55 min.

Example 421 (2-Phenyl-quinolin-4-yl}-{(15-[1,2,4}triazol-
3-yl)-amine (IX-176): Pale yellow solid (30% yield). 'H

NMR (500 MHz, ds-DMSQ) 8 13.82 (s, 1H), -9.91 (s, 1H),

8.80 (s, 1H), 8.70-8.65 (m, 1H), B.55 (s, 1H), B.15-8.12
(m, 2H), 8.03-7.98 (m, 1H), 7.75-7.72 (m, 1H), 7.57-7.49
(m, 3H). LC-MS (ES+) m/e= 288.11 (M+H); HPLC-Method D, R:

1.55 min. o ' !

Example 422 (1H-[1,2,4]triazol-3-yl)-[2-(2-

trifluoromethyl-phenyl) -quinolin-4-yl] -emine (IX-177):

. Pale yellow solid (46% yield). H NMR (500 MHz, de-DMSO)

8 13.70 (s, 1H), 9.98 (s, 1H), 8.70 (d, 1H), 8.49 (s,
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1H), 8.30 (s, 1H), 7.94-7.88 (m, 2H), 7.80-7.68 (m, 3H),
7.64-7.56 (m, 2H). LC-MS (ES+) m/e= 356.18 (M+H); HPLC-

Method D, R, 1.68 min.

- Example 423 (1l-E-Indazol-3-yl)-[5-methyl-é-morpholin-4-

yl-2-(2-trifluorcmethyl-phenyl) -pyrimidin-4-y1] -amine
(II-251): Colorless film; 2 % yield; 'H-NMR (500 MHz,
CDﬂXﬂ 5 7.84 (m, 2H), 7.71 (m, 3H), 7.41 (t, 2H), 7.14
(m, 1H), 3.74 (m, 4H), 3.69 {m, 4H), 1.24 {=g, 3H) ppm;
HPLC-Method A Ry 3.26 min; MS (FIA) 455.1 (M+H).

BIOLOGICAL TESTING

. The activity of the compounds as protein kinase
inhibitors may be assayed in vitro, in vivo or in a cell
line. In vitro assays include.assays that determine
inhibition of either the phosphorylation activity or

ATPase activity of the activated protein kinase.

Alternate in vitro assays quantitate the ability of the

inhibitor to bind to the protein kinase. Inhibitor
binding may be measured by radioclabelling the inhibitor

prior to binding, isolating the inhibitor/protein kinase

complex and determining the amount of radiolabel bound.

 Alternatively, inhibitor binding may be determined by

running a competition experiment where new inhibitors are
incubated with the protein kinase bound to known

radioligands.

BIOLOGICAL TESTING EXAMPLE 1
K; DETERMINATION FOR THE INHIBITION OF GSK-3

Compounds were screened for their ébility to
inhibit GSK-3B (AR 1-420) activity using a standard
coupled enzyme system (Fox et al. (1998) Protein Seci. 7,
2249) . Redctions were carried out in a_soiution

containing 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NacCl,
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300 uM NADH, 1 mM DTT and 1.5% DMSO. Final substrate
concentrations in the assay were 20 pM ATP (Sigma
Chemicals, St Louis, MO) and 300 uM peptide
(HSSPHQS (PO;H;) EDEEE, American Peptide, Sunnyvale, CA).
Reactions were carried out at 30 °C and 30 nM GSK-3B.
Final concentrations of the components of the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 300 uM
NADH, 30 ug/ml‘pyruvate kinase and 10 ng/ml lactate
dehydrogenase. ' ' '

An assay stock buffer solution was prepared

containing all of the reagents listed above with the

‘ exception of ATP and the test compound of interest. The

assay stock buffer solution (175 ulj was incubated in a
926 well plate with 5 pl of the test compound of interest
at final concentrations spanning 0.002 uM to 30 uM at 30l
°C for 10 min. Typically, a 12 point titration was
conducted by preﬁaring seriai dilutions (from 10 mM
compound stocks) with DMSO of the test compounds in
daughter plates. The reaction was initiated by the
addition of 20 pl of ATP. (final concentration 20 pM).
Rates of reaction were obtained usiﬁg a Molecular Devices
Spectramax plate reéader (Sunnyvale,:CA) over 10 wmin at 30
°C. The K; values were determined from the rate data as a
function of inhibitor concentration: ‘

The following compounds wére shown to have K;
values less than 0.1 uM for GSK-3: compounds II-1, II-
105, II-33, II-34, II-36, II-39, ITI-38, II-39, II-40, II-
41, II-42, II-46, II-57, II-59, II-60, TI-61, II-62, II-
63, II-64, II-66, II-67, I1I-69, II-70, II-53, I1-71, II-
99, II-73,.II—74, I1-75, 1I1-76, II-77, 1I1-7, II-8, II-9,
II-10, 11-24, II-1%9, II-78, II-54, II-79, 1I-80, iI—Bl,
I1-82, II-83, II-84, II-SG,lII-BG, IT-20, II-25, II-26,
II-SS, II;Zl, I1-27, 11-28, 1I-87, II-88, Ir-2%, II-11,
II-12, II-30, II-31, II-13, II-14, II-15, II-16, II-17,
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Ir-i8, II-79, II-23, II-2, 1I-90, II-91, II-92, II-53,
I1-3, I1-4, II-5, II-6, II-94, II-95, II-96, II-107, II-

-108, II-109, II-110, II-124, II-125, II-111, II-112, II-

113, II-114, II-115, II-116, II-117, II-118, II-119, II-
120, II-121, II-208, III-8, III-7, III-9, III-37, III-38,
III-39, ITI-40, ITI-42, III-45, III-46, ITI-47, Izi-4s,
III-49, III-51, III-52, III-53, III-54, III-55, III-56,

. IIi-57, III-58, III-59, III-60, III-61, III-62, III-63,

Irr-30, III-65, III-66, III-67, III-70, III-73, III-31,

‘ITI-75, III-76, III-77, II1-33, III-34, I1I-106, III-108,

ITI-109, III-111, III-35, III-116, ITI-117, III-118, III-
1li9, IITI-120, IIT-121, III-127, III-128B, III-141, III-
130, III-131, IV-1S, IV-16, IV-17, IV-20, IV-25, IV-26,
Iv-30, iV-34, V-3, and IX-47. _ _

The following compounds were shown to have K;
values between 0.1 and 1.0 UM for GSK-3:; compounds II-
103, II-104, II-35,.iI-44, II-45, 1I-49, II-50, II-97,
IT-101, iI-22, IT-32, TII-41, TII-43, III-44, III—28;
I1r-so, IIr-2s, Iri-e4, IIX-7i, III-74, III-78, III-82,
ITr-88, III-%0, III-102, III-105, III-107, III-110, III-
112, III-114, III-115, III-122, IIIﬁ124,‘III-124, Iv-1,
IiI-l, ITI-138, TII-140, ITII-142, III-1292, III-132, III-
134, III-135, III-136, IV-1, Iv-1o,31v-11} Iv-12, IvV-13,
iv-14, Iv-18, IV-21, IV-22, IV-23, IV-24, Iv-3, IV-4, IV-
&, IV-7, iV—B, Iv-29, IV-31, IV;32, iV-33, Iv-36, V-2, V-
7, IX-38, IX-154, and IX-177. -

The following compounds were shown to have K;
values between 1.0 and 20 uM for GSK-3: compounds iI—43,
I1-65, II-48, II-47, II-51, ;1—68, Ir-52, i11-72, II-100,
IT-98, 1I-89, IIT-68, III-81, III-&83, III-91; ITT-24,
III-95, III-96, III-97, Ii1-98, III—QB; II1-100, III-101,
IIT-103, .ITI-123, ITI-137, III-139, III-143, III-145,
I1I-146, V-4, V-8, IX-156, and IX-176.
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BIOLOGICAL TESTING EXAMPLE 2
K; DETERMINATION FOR THE INHIBITION OF AURORA-2

,Compounds were screened in the following manner

for their ability to inhibit Aurora-2 using a standard

cdupled enzyme assay (Fox et al (1998) Protein Sci 7,
2249} .

_ To an assay stock buffer solution containing
0.1M HEPES 7.5, 10 mM MgCl;, 1 mM DTT, 25 mM NaCl, 2.5 mM
phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate
kinase, 10 mg/ml lactate dehydrogenase, 40 uwM ATP, and
800 uM peptide (LRRASLG, American Peptide, Sunnyvale, CA)
was added a DMSO solution of a compound.of the present
invention to a final concentration of 30 M. The
resultihg mixture was incubated at 30 ‘'C for 10 min. The
reaction was initiated by the addition of 10 pL of
Aurora-2 stock solution to givé a final concentration of
70 nM in the assay. The rates of reaction were obtained
by monitoring absorbance at 340 nm over a 5 minute read
time at 30 ¢ using a BioRad Ultramark plate reader
(Hercules, CR). The K; values waré determined from the
rate data as a function of inhibitor concentration.

The following compounds were shown to have K; -
values less tban 0.1 uM for Aurora-zé‘compounds II-33,
II-34, II-36, II-37, II-40, II-41, II-55, ITTz-7, III-9,
ITT-37, IIi-38, iII—Bé, ITI-40, III;41, IIT-42, III-44,
III-45, III-46, 111-45, I1I-48, III-49, III-50, III-51,
III-52, III-53, III-54, III-55, III-56, III-57, III-59,
ITI-60, III-61, III-63, III-30, III-65, III-66, IIT-67,
Irr-706, IIri-31, III-76, III-77, III-?B{ III-80; III-32,
III-33, III-34, III-106, III-108, III-109, IiI-llo, III-
111, III-112, III-114, III-35, I1I-115, ITI-116, III-117,
III—llB, Irr-11s, I1r-iz2o, III-121, Iv-7, IV-30, IV-32,

_ and IV-34.
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The following compounds were shown to have K;

values between 0.1 and 1.0 pM for Aurora-2: compounds II-
1, II—le, IT-35, II-38, II-39, II-42, II-64, II-70, II-
‘53, II-g8, II-77, II-79; II-86, IT-29, IT-93, II-%4, ITI-
28, ITI-58, III-64, III-71, XIII-73, III-74, III-75, TIII1-
102, III-105, III-107, III-113, ITI-124, III-1, III-130,
Iv-1, 1IV-3, IV-4, IV-6, IV-29, IV-33, and v-4.

The following comﬁounds were shown to have K;
values betweeﬁ 1.0 and 20 UM for Aurora-2: compounds II-
103, II-lQ4, I1-57, II-59, II-61, II-63, 1I-67, I1-69,
II-75, 1I1-76, II-10, II-15, II-78, II-54, II~BQ, IT-B2,
II-21, I1-90, II-81, II-9s6, II-107, III-68, III-79, III-
82, III-101, ITr-103, III-127, III-141, III-129, III-132,
Iv-31, v-2, IX-47, IX-154, and IX-177.

BIOLOGICAL: TESTING EXAMPLE 3
CDK-2 INHIBITION ASSAY

Compounds were screened in the following manner
for their ability to inhibit CDK-2 using a standard
coupled enzyme assay (Fox et al (1998) Protein Sci 7,
2249) .

'To an assay stock buffer solution containing
0.1M HEPES 7.5, 10 mM MgCl,, 1 mM DTT, 25 mM NaCl, 2.5 mM
phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate
kinase, 10 mg/ml lactate dehydrogenaée, 100 mM ATP, and
100 uM peptide (MAHHHRSPRKRAKKK, American Peptide,
Sunnyvale, CA) was added a DMSO solution of a compound of.
the present invention to a final concentration of 30 M.
The resulting mixture was incubated at 30 °C for 10 min.

The reaction was initiated by the addition of

10 uL of CDK-Z/Cyclin A stock solution to give a final

concentration of 25 nM in the assay. The rates of

_ reaction were obtained by monitoring absorbance at 340 nm

over a S5-minute read time at 30 °C using a BioRad
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Ultramark plate reader (Hercules, CA). The K; values were
determined from the rate data as a function of inhibitor

concentration.

BIOLOGICAL TESTING EXAMPLE 4
ERK INHIBITION ASSAY

Compounds were assayed for the inhibition of
ERK2 by a spectrophotometric coupled-enzyme assay (Fox et
al (1998) Protein Sci 7, 2249). 1In this assay, a fixed
concentration of activated ERK2 (10 nM) was incubated
with various concentrations of the.dompdund in DMSO (2.5
%) for 10 min. at 30°C in 0.1 M HEPES buffer, pH 7.5,
containing 10 mM MgCls, 2.5 mM phosphoenolpyruvate, 200
HM NADH, 150 pg/mL pyruvate kinase, 50 pg/mlL lactate
dehydrogenase, and 200 uM erktide peptide. The reaction
was initiated by the addition of 65 uM ATP. The rate of

decrease of absorbance at 340 nM was monitored. The ICsq

was evaluated from the rate data as a function of
inhibitor concentration.

The- following compounds wgfe shown to have a K;
value of <1uM for ERK-2: ITI-109, IFI-lll, IIT-115, III-
117, III-118, III-120, and IV-4. '

The following compounds were shown to have a K
value of between 1M and 12M for ERK-2: III-63, III-40,
and III-108. -

BIOLOGICAL TESTING EXAMPLE 5
AKT INHIBITION ASSAY

Compounds were screened for their ability to

inhibit AXT using a standard coupled enzyme assay (Fox et

~al., Protein Sei., (1998) 7, 2249). Assays were carried

out in a mixture of 100 mM HEPES 7.5, 10 mM MgCl2, 25 mM

"NaCl , 1 mM DTT and 1.5% DMSO. Final substrate

concentrations in the assay were 170 pM ATP (Sigma
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Chemicals) and 200 uM peptide (RPRAATF, American Peptide,

Sunnyvale,  CA). Assays were carried out at 30 °'C and 45

' nM AKT. Final concentrations of the components of the

coupled enzyme system were 2.5 mM phesphoenolpyruvate,
300 puM NADH, 30 ng/ML pyruvate kinase and 10 pg/ml
lactate dehydrogenase.

An assay stock buffer solution was prepared
containing all of the reagents listed above, with the-
exception of AKT, DTT, and the test compound of interest.
56 nl of the stock solution was placed in a 384 well
pPlate followed by addition of 1 pl of 2 mM DMSO stéck
contaiﬁing the test compound (final’compound
concentration 30 uM). The plate was‘preinéubated for
about 10 minutes at 30°C and the reaction initiated by
addition of 10 ul of enzyme (final‘concentration 45 nM)
and 1 mM DTT. Rates of reaction were obtained using a
BioRad Ultramark plate reader (Hercules, CA) over a 5
minute read time at 30°'C. Compounds showing greater than
50% inhibition versus standard wells ﬁontaining the assay
mixture and DMSO without test compound were titrated to
determine ICs;, values. ,

BIOLOGICAL TESTING. EXAMPLE 6

SRC TNHIBITION ASSAY

The compounds were evaluated as inhibitors of
human Sre¢ kinase using either a radiocactivity-based assay
or spectrophotometric assay.

Src_Inhibition Assay A: Radiocactivity-based Assay

The compounds were assayed as inhibitors of
full length recombinant human Src¢ kinase (from Upstate
Biotechnology, cat. no. 14-117) expressed and purified
from bacule viral cells. Src kinase activity was
monitored by following the incorﬁoration of *¥*p from ATP
into the tyrosine of a random poly Glu-Tyr polymer

substrate of composition, Glu:Tyr = 4:1 (Sigma, cat. no.
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P-0275). - The following were the final concentrations of
the assay components: 0.05 M HEPES, pH 7.6, 10 mM MgCl,, 2
mM DTT, 0.25 mg/ml BSA, 10 uM ATP (1-2 uCi *3*P-ATP per
reaction), 5 mg/ml poly.Glu-Tyr, and 1-2 units of

recombinant human Src kinase. 1In a typical assay, all

. the reaction components with the exception of ATP were

pre-mixed and aliquoted into assay plate wells.
Inhibitors dissolved in .DMSO were added to the wells to

give a final DMSO concentration of 2.5%. The assay plate

was incubated at 30 °C for 10 min before initiating the

reaction with **P-ATP. After 20 min of reaction, the

reactions were quenched with 150 pl of 10%
trichloroacetic acid {TCA) containing 20 mM Na;PO;. The
gquenched samples were then transferred to a 96-well
filter plate (Whatman, UNI-Filter GF/F Glass Fiber
Filter, cat no. 7700-3310) installed on a filter plate

vacuum manifold. Filter plates were washed four times

.with 10% TCA containing 20 mM Na;PO, and then 4 times with

methanel. 200pl of scintillation fluid was then added to
each well. The piates were sealed and the amount of
radioactivity associated with'ﬁhe filters was quantified
on a TopCount scintillation counter.. The radicactivity
incofporated was plotted as a function of the inhibitor
concentration. The data was fitted to-a competitive

inhibition kinetics model to get the K; for the compound.

Src Inhibition Assay B: Spectrophotometric Assay

The ADP produced from ATP by the human
recombinant Src Kinase-catalyzed pHosphofylation of poly
Glu-Tyr substrate was quanitified using a coﬁpled enzyme
assay (Fox et al (1998) Protein Sci 7, 2248). 1In this

assay one molecule of NADH is oxidised to NAD for every

- melecule of ADP produced in the kinase reaction. The
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disappearance of NADH can be conveniently followed at 340
nm. |

The following were the final cbncent:ations of
the assay components: 0.025 M HEPES, PH 7.6, 10 mM MgCl2,
2 mM DTT, 0.25 mg/ml poly Glu-Tyr, and 25 nM of
recombinant human Src kinase. Final concentrations of the
components of the coupled enzyme system were 2.5 mM
Phosphoenolpyruvate, 200 uM NADH, 30 pg/ml pyruvate
kinase and 10 ng/ml lactate dehydrogenase.

In a typical assay, all the reaction components
with the exception of ATP were pre-mixed and aliquoted
into assay plate wells. Inhibitors dissclved in DMSO
were added to the wells to give a final DMSO concentration
of 2.5%. The assay plate was incubated at 30°'C for 10 min
before initiating the reaction with 100 pM ATP. The
absorbance changé at 340 nm wiﬁh time, the rate of the
reaction, was monitored on a molecular devices plate
reader. The data of rate as a function of the inhibitor
concentration was fitted to compettive inhibition
kinetics model to get the K; for the, compound. _

The following compounds were shown to have a K;
value of <100nM on SRC: IIT-31, III-32, III-33, III-34,
ITr-35, II1r-47, III-65, III-66, IIX-37, III-38, IIT-39,
1II-40, IXI-42, III-44, III-48, III-49, III-70, IIT-45,
III-78, III-76, and IV- 32. |

The following compounds were shown to have a K;
value of between 100nM and 1uM for SRC: III-63, III-71,
III-75, III-73, III-72, III-74, III-80, III-50, IV-30.

The following cdmﬁounds were shown to have a K;

value of between 1puM and 6uM for SRC: III-79, IV-1, and

IvV-31.
_ While we have hereinbefore presented a number
of embodiments of this invention, it is apparent that our

basic construction can be altered to provide other
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embodiments which utilize the compounds and methods of
this invention. Therefore, it will be appreciated that
the scope of this invention 1is to be defined by the
appended claims rather than by the specific embodiments

which have been represented by way of example.

The term “comprise” and variants of the term such as
“comprises” or “comprising” are used herein to denote the
inclusion of a stated integer or stated integers but not
to exclude any other integer or any other integers,
unless in the context or usage an exclusive

interpretation of the term is required.

Any reference to publications cited in this

specification 1is not an admission that the disclosures

constitute common general knowledge in Australia
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The claims defining the invention are as follows:

RX

RY

1. A compound of formula III:

RZ

R?
—
pal
=N

HN

R

IIT

or a pharmaceutically acceptable derivative or prodrug,

as hereinbefore defined, wherein:

Ring D is a 5-7 membered monocyclic ring or 8-10 membered

bicyclic ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said heterocaryl or
heterocyclyl ring having 1-4 ring heterocatoms selected
from nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by oxo or
-R°, and at any substitutable ring nitrogen by -R‘,
provided that when Ring D is a six-membered aryl or
heteroaryl ring, -R° is hydrogen at each ortho carbon
position of Ring D;

and RY are taken together with their intervening atoms
to feorm a fused, unsaturated or partially unsaturated,
5-8 membered carbocyclo ring, wherein any substitutable
carbon on said fused ring formed by R* and RY 1is

substituted by oxo or T-R%;

T is a valence bond or a C;.4 alkylidene chain;

R2

and R? are independently selected from -R, —T—W—Re, or
R? and R? are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring hetercatoms
selected from nitrogen, oxygen, or sulfur, wherein each

substitutable carbon on said fused ring formed by R?
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and R? is substituted by halo, oxo, -CN, -NO,, -R’, or -V-
R®, and any substitutable nitrogen on said ring formed
by R?> and R® is substituted by R%;

R is selected from -R, -halo, =0, -OR, -C(=0)R, -COR,
-COCOR, -COCH,COR, -NO, -CN, -S(O)R, -5(0)2R, -SR,

-N(R%),, -CON(R%),, =-SO,N(R%),, -OC(=0)R, ~-N(R*)COR,
—N(R“)Coz(optionally substituted Ci-¢ aliphatic),
-N(RY) N (RY) 5, -C=NN (R?) ,, -C=N-0OR, -N (R*) CON (R?) ,,

-N(R*) SO,N (R*) 2, -N(R')SO;R, or -OC(=0)N(R");;

each R 1is independently selected from hydrogen or an
optionally substituted group selected from Ci-¢
aliphatic, Cg-30 aryl, a hetercaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms;

each R! 1is independently selected from -R’, -COR’,
-CO, (optionally substituted Ci.¢ aliphatic), -CON(R’),,
or —SOzRu or two R* on the same nitrogen are taken
together to form a 5-8 membered heterocyclyl or
heteroaryl ring;

each R®> 1is independently selected from -R, halo, -OR,
-C(=0)R, -COzR, -COCOR, -NO;, -CN, -S(O)R, -S0;R, -SR,
-N(R*),, -CON(R%),, -SON(R%),, -OC(=0)R, -N(R")COR,
-N(R*)CO, (optionally substituted Ci-s aliphatic),

~N(R*)N(R?) 2, -C=NN(R%),, -C=N-0OR, -N (R*) CON (R%) 5,
-N (R?) SO,N (R*)2, -N(R*')SO;R, or -0OC(=0)N(R%);;

v is -0-, =-S-, =-S0-, -S0;-, -N(R®)SO,-, =-SO,N(R®)-,
-N (R®) -, -Co-, -COz-, -N (R®)CO-, -N(R®)C(0)0-,
~N (R®) CON (R®) -, -N (R®) SO,N (R®) -, -N (R®) N (R®) -,
-C(O)N(R®) -, -0C(0)N (R®) -, -C (R®) ,0-, -C (R%),S-,
~C(R®)2S0-, -C(R®)2S80,-, =-C(R®)2S0,N(R®)-, ~-C(R®).N(R®)-,
-C(R®)N(R®)C(0O)-,  -C(R®),N(R®)C(0)O-,  -C(R®)=NN(R®)-,

-C(R®) =N-0-, -C(R®),N(R®)N(R®)-, -C(R®),N(R®)SO,N(R®) -, or
-C (R®) ,N (R®) CON (R®) -;
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W is  -C(R®,0-, -C(R®):S-, -C(R®),50-, -C(R®),50,-,

-C(R®) ,S0,N (R®) -, -C(R®) ,N (R®) -, -Co-, -CO,-,
-C(R®)0C(0) -, -C(R®)OC(O)N(R®) -, -C(R®) ,N (R®)CO-,
-C(R®),N(R®)C(0O)O-, -C(R®) =NN (R®) -, -C(R%) =N-0O-,
-C(R®) 2N (R®)N (R®) -, ~C (R®) 2N (R®) SOzN (R®) -,

-C(R®),N(R®)CON (R®)-, or -CON(R®)-;

each R® is independently selected from hydrogen or an
optionally substituted C;-4 aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heterocaryl ring; and

each R’ is independently selected from hydrogen or an
optionally substituted C;-¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or

heterocaryl ring.

2. The compound according to claim 1, wherein said
compound has one or more features selected from the group

consisting of:

(a) Ring D 1is an optionally substituted ring
selected from a phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, thienyl, azepanyl,

morpholinyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3~
dihydro-1H-indolyl, isoquinolinyl, quinolinyl, or
naphthyl ring;

(b) R® and RY are taken together with their
intervening atoms to form an optionally substituted 5-7
membered unsaturated or partially unsaturated ring; and

(c) R?¥ is hydrogen or methyl and R? is T-W-R® or R,

wherein W is -C(R®),0-, -C(R®),N(R®)-, -CO-, -CO,-,
-C(R®)0C (0) -, -C (R®) ,N (R®) CO-, -C (R®%),N(R®) C(0)0O-, or
-CON(R®)-, and R 1is an optionally substituted group

-345-




2006201262 21 Jul 2008

selected from C;.¢ aliphatic or phenyl, or R® and R® are
taken together with their intervening atoms to form a
substituted or unsubstituted benzo, pyrido, pyrimido, or

partially unsaturated 6-membered carbocyclo ring.

3. The compound according to claim 2, wherein:

(a) Ring D 1s an optionally substituted ring
selected from a phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, thienyl, azepanyl,
morpholinyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 2,3-dihydro-1H-isoindolyl, 2,3-
dihydro-1H-indolyl, isoquinolinyl, quinolinyl, or

naphthyl ring;

(b) R* and R’ are taken together with their
intervening atoms to form an optionally substituted 5-7
membered unsaturated or partially unsaturated ring; and

(c) R? is hydrogen or methyl and R® is T-W-R® or R,

wherein W is -C(R®),0-, -C(R®),N(R®)-, -CO-, =-CO,-,
-C(R®)0C (0) -, -C(R®) ,N (R®) CO-, -C(R®) LN (R®)C(0)0-, or
-CON(R®)-, and R 1is an optionally substituted group

selected from C;.¢ aliphatic or phenyl, or R? and R? are
taken together with their intervening atoms to form a
substituted or unsubstituted benzo, pyrido, pyrimido, or

partially unsaturated 6-membered carbocyclo ring.

4. The compound according to claim 2, wherein said
compound has one or more features selected from the group

consisting of:

{a) Ring D is an optionally substituted ring
selected from phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, morpholinyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,

isoquinolinyl, quinolinyl, or naphthyl;
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(b) R* and RY are taken together with their
intervening atoms to form a 5-7 membered unsaturated or
partially unsaturated carbocyclic ring optionally
substituted with -R, oxo, halo, -0R, -C(=0)R, -CO3R,
-COCOR, =-NOp, -CN, =-S(O)R, =-SO;R, -SR, -N(R%),, -CON(R%),,
-SO,N (RY) 5, -0C (=0) R, -N (R*) COR, -N (R*)CO; (optionally
substituted C;.¢ aliphatic), -N(R?)N(RY),, -C=NN (R") ,,
-C=N-OR, -N(R*)CON(R"),, -N(R*)SO,N(R%),, -N(R')SO;R, or
-0C (=0)N (R*);; and

(c) each R® is independently selected from halo, oxo,
CN, NOz, -N(R%),, =-CO;R, =-CONH(R'), -N(R*)COR, -SO,N(R‘),,
—N(RQ)SOﬁ% -SSR, -0OR, -C(0)R, or a substituted or
unsubstituted group selected from 5-6 membered

heterocyclyl, Cg.19 aryl, or C;.¢ aliphatic.

5. The compound according to claim 4, wherein:

(a) Ring D 1is an optionally substituted ring
selected from phenyl, pyridinyl, piperidinyl,
piperazinyl, pyrrolidinyl, morpholinyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinolinyl,
2,3-dihydro-1H-isoindolyl, 2,3-dihydro-1H-indolyl,
isoquinolinyl, quinolinyl, or naphthyl;

(b) R® and RY are taken together with their
intervening atoms to form a 5-7 membered unsaturated or
partially unsaturated carbocyclic ring optionally
substituted with -R, oxo, halo, -0R, -C(=0)R, -CO;R,
-COCOR, -NOp, -CN, -S(O)R, =-S0;R, -SR, -N(R%),, -CON(R%),,
-SO,N (RY) 5, -0C (=0) R, -N (RY) COR, -N (R%) €O, (optionally
substituted C;.¢ aliphatic), -N(RY)N(R%),, -C=NN(R%),,
-C=N-OR, -N(R*)CON(R%),, -N(R*)SO,N(R*),, -N(R*)SO;R, or
-0C(=0)N(R*)2; and

(c) each R® is independently selected from halo, oxo,
CN, NO,, -N(R%),, -CO,R, -CONH(R?), -N(R*) COR, -SO0,N(RY),,
-N(R%)SO,R, -SR, =-OR, -C(O)R, or a substituted or
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unsubstituted group selected from 5-6 membered

heterocyclyl, C¢-10 aryl, or C;_¢ aliphatic.

6. The compound according to claim 4, wherein said
compound has one or more features selected from the group
consisting of:

(a) R* and RY are taken together with their
intervening atoms to form a 6-membered unsaturated or
partially unsaturated carbocyclic ring optionally
substituted with halo, CN, oxo, C;.¢ alkyl, Ci.¢ alkoxy,
(Ci1-6 alkyl)carbonyl, (Ci-¢ alkyl)sulfonyl, mono- or
dialkylamino, mono- or dialkylaminocarbonyl, mono- or
dialkylaminocarbonyloxy, or 5-6 membered heteroaryl;

(b) each R’ is independently selected from -halo,
-CN, -oxo, -SR, -OR, -N(R%),, -C(O)R, or a substituted or
unsubstituted group selected from 5-6 membered
heterocyclyl, Cg-10 aryl, or C;_g aliphatic; and

(c) R® is hydrogen and R?® is T-W-R® or R, wherein W
is -C(R®),0-, =-C(R®),N(R®)-, -cO-, -CO;-, -C(R®)OC(O)-,
-C(R®),N(R®)CO~, or =-CON(R®)-, and R 1is an optionally
substituted group selected from C;.¢ aliphatic or phenyl,
or R? and R¥ are taken together with their intervening
atoms to form a substituted or unsubstituted benzo,

pyrido, or partially unsaturated 6-membered carbocyclic

ring optionally substituted with =-halo, -N(R%),, -Ci_q
alkyl, -Ci-4 halcalkyl, -NO,, -0(Cy-4 alkyl), -C0,(Cq_g
alkyl), =CN,  -S0,(Ci-a alkyl),  -SO,NH,,  -OC (O)NH,,
-NH;80,(C;-4 alkyl), -NHC(O) (Cy-4 alkyl), -C(O)}NH,, or -CO(C;-

4 alkyl), wherein the (C;-4 alkyl) is a straight, branched,
or cyclic alkyl group.

7. The compound according to claim 6, wherein:
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(a) R* and RY are taken together with their
intervening atoms to form a 6-membered unsaturated or
partially unsaturated carbocyclic ring optionally
substituted with halo, CN, oxo, Ci;-¢ alkyl, C;_.g alkoxy,
(Ci-¢ alkyl)carbonyl, (Ci-¢ alkyl)sulfonyl, meno- or
dialkylamino, mono- or dialkylaminocarbonyl, mono- or
dialkylaminocarbonyloxy, or 5-6 membered heteroaryl;

(b) each R®> is independently selected from -halo,
-CN, -oxo, -SR, -OR, —N(Rﬂz, -C{(O)R, or a substituted or
unsubstituted group selected from 5-6 membered
heterocyclyl, Ce-1p aryl, or Cy_¢ aliphatic; and

(c) R* is hydrogen and R?® is T-W-R® or R, wherein W
is -C(R®),0-, -C(R®)N(R®)-, -CO-, =-CO,-, ~-C(R®)OC(O)-,
—C(RﬂgN(R6)CO—, or —CON(RG)—, and R 1s an optionally
substituted group selected from C;.¢ aliphatic or phenyl,
or R? and R? are taken together with their intervening
atoms to form a substituted or unsubstituted benzo,

pyrido, or partially unsaturated 6-membered carbocyclic

ring optionally substituted with -halo, -N(R%),, -Ci-4
alkyl, -Cy-4 haloalkyl, -NO,, -0 (Cy-4 alkyl), —CO0,(Cy-4
alkyl), -CN, -50,(Ci-4 alkyl), -SO,NH>, -0OC (O) NH;,

-NH,S0, (Cy-4 alkyl), -NHC(O) (Ci-4 alkyl), -C(O)NH;, or -CO(C;-
¢ alkyl), wherein the (Ci-4 alkyl) is a straight, branched,
or cyclic alkyl group.

8. The compound according to claim 1, wherein said

compound is selected from the following Table 2

CHs
o o o
SN SN SN
N’ Néji:Lm cl Ndj::Lm

compounds:

Table 2
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ITII-1

CH,
I»
AN N

CH:,O@N H
O

ITI-4

OCHj,3
ITI-13

ITI-14
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IT1I-28

ITI-23

ITII-29
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ITI1-41

I11-47
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III-62
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III-64

ITII-67

OH

ITI-68

OCHs

IT11-77
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H H
I} ax
O O
I1II-86 ITITI-87
CH, CH,
~ o
NH N NH
I At !
’ N , A\ ’ \
HN NN HN NN HN NN
oy el el
e e e
III-88 ITTI-89 ITI-90
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CHs r_jCH3
Q NH CHs ° N
lfz_ N hﬂb”a
HN NJ\I HN N'N
o sy,
O O
III-91 III-92
o CHa
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III-100

H
oy
NN

“Nech,

=

ITII-107

ITI-115

CH,

I

HNN
QLN
NN
O
III-104

CH,
I
HN N
oy
TJIT-108

CHs

L,
A
" ﬁ:j\/NOH

ITI-110

O

ITI-116

-357-

H
N
NN
L_NH
III-105




2006201262 21 Jul 2008

I11-127

F

ITI-130

ITI-119

CO,CH;

I11-125

FiC

!

HN

ITI-131
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ITI-133

&
HN ﬂN
~N
QL
byN

IIT-141

i, \z
HN NN
E:]jgNH E:jjkNH
NJ\T:j NJ\N

ITII-142 ITI-143 III-144
E’@H“
HN - NH
@ﬁ,ﬂ NS
NN Me ‘,JN\
© N Q
Me
III-145 ITII-146.
9. A compound selected from the following:

CH
0 Q’ 3
N 0
H /‘j”CHzoc:Ha HNH
HNN 'r\\nN

Z\ /;-

2

v

I

Z\ /:—Z
=z
o
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QW

MeO N
N,

%H

HN
P
O
ITI-134

C
0O

; N, )
N
<

ITI-137

HN

g

ITI-140.

QW
\NNH

0,2
NN/
i,

III-106

QW
N, ]
%H

HN
%
O

III-135

ITI-138
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10. A composition comprising a compound according
to any one of claims 1-9 and a pharmaceutically

acceptable carrier.

11. The composition according to claim 10, further

comprising a second therapeutic agent.

12. A method of inhibiting GSK-3, Aurora, or Src
activity in a patient 1in need thereof, comprising the
step of administering to said patient a therapeutically
effective amount of the compound according to any one of
claims 1-9 or the composition according to claim 10 or

claim 11.

13. The method according to claim 12, wherein said

method inhibits GSK-3 activity in said patient.

14. A method of inhibiting GSK-3, Aurora, or Src
activity in a biological sample comprising contacting
said biological sample with the compound according to any

one of claims 1-9.

15. A method of treating a disease that 1is
alleviated by treatment with an GSK-3 inhibitor, said
method comprising the step of administering to a patient
in need of such a treatment a therapeutically effective
amount of the compound according to any one of claims 1-9

or the composition according to claim 10 or claim 11.
16. The method according to c¢laim 15, further

comprising the step of administering to said patient a

second therapeutic agent.
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17. The method according to claim 15, wherein said

disease is diabetes.

18. The method according to claim 15, wherein said

disease is Alzheimer’s disease.

19. The method according to claim 15, wherein said

disease is schizophrenia.

20. A method of enhancing glycogen synthesis in a
patient in need thereof, which method comprises the step
of administering to said patient a therapeutically
effective amount of the compound according to any one of
claims 1-9 or the composition according to claim 10 or

claim 11.

21. A method of lowering blood levels of glucose in
a patient in need thereof, which method comprises the
step of administering to said patient a therapeutically
effective amount of the compound according to any one of
claims 1-9 or the composition according to claim 10 or

11.

22. A method of 1inhibiting the production of
hyperphosphorylated Tau protein in a patient 1in need
thereof,'which method comprises the step of administering
to said patient a therapeutically effective amount of the
compound according to any one of claims 1-9 or the

composition according to claim 10 or claim 11.

23. A method of inhibiting the phosphorylation of

B-catenin in a patient in need thereof, which method
comprises the step of administering to said patient a

therapeutically effective amount of the compound
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according to any one of claims 1-9 or the composition

according to claim 10 or 11.

24, A method of treating a disease that is
alleviated by treatment with an aurora inhibitor, which
method comprises the step of administering to a patient
in need of such a treatment a therapeutically effective
amount of the compound according to any one of claims 1-9

or the composition according to claim 10 or 11.

25. The method according to claim 24, further
comprising the step of administering to said patient a

second therapeutic agent.

26. The method according to claim 24, wherein said

disease 1s cancer.

27. A method of treating a disease that is
alleviated by treatment with a Src inhibitor, which
method comprises the step of administering to a patient
in need of such a treatment a therapeutically effective
amount of the compound according to any one of claims 1-9

or the composition according to claim 10 or claim 11.

28. The method according to claim 27, further
comprising the step of administering to said patient a

second therapeutic agent.

29. The method according to claim 28, wherein said
disease 1is selected from hypercalcemia, osteoporosis,
ostecarthritis, or symptomatic treatment of bone
metastasis.
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30. The method according to claim 27, wherein said

disease 1s cancer.

31. A method of inhibiting ERK activity in a
patient in need thereof, comprising the step of
administering to said patient a therapeutically effective
amount of a composition comprising a pharmaceutically
acceptable carrier and the compound according to claim 1
wherein R? is hydrogen and R* and RY are taken together

with their intervening atoms to form a benzo ring.

32. A method of inhibiting ERK activity in a
biclogical sample comprising contacting said biological
sample with the compound according to claim 1 wherein R¥
is hydrogen and R* and RY are taken together with their

intervening atoms to form a benzo ring.

33. A method of treating a disease that is
alleviated by treatment with an ERK inhibitor, said
method comprising the step of administering to a patient
in need of such a treatment a therapeutically effective
amount of a composition comprising a pharmaceutically
acceptable carrier and the compound according to claim 1
wherein R? is hydrogen and R* and RY are taken together

with their intervening atoms to form a benzo ring.

34. The method according to claim 33, further
comprising the step of administering to said patient a

second therapeutic agent.

35. The method according to claim 33, wherein said
disease 1is selected from cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease, Alzheimer’s
disease, cystic fibrosis, viral disease, autoimmune
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diseases, atherosclerosis, restenosis, psoriasis,

allergic disorders, inflammation, and neurological
disorders.
36. The method according to claim 35, wherein said

disease i1s cancer.

37. The method according to claim 35, wherein said

disease is restenosis.

38. A method of treating diabetes in a patient in
need thereocf, comprising the step of administering to
sald patient a therapeutically effective amount of the
compound according to any one of claims 1-9 or the

composition according to claim 10 or 11.

39. A method of treating Alzheimer’s disease in a
patient in need thereof, comprising the step of
édministering to said patient a therapeutically effective
amount of the compound according to any one of claims 1-9

or the composition according to claim 10 or claim 11.

40. A method of treating schizophrenia in a patient
in need thereof, comprising the step of administering to
said patient a therapeutically effective amount of the
compound according to any one of claims 1-9 or the

composition according to claim 10 or 11.

41. A method of treating cancer in a patient 1in
need thereof, comprising the step of administering to
said patient a therapeutically effective amount of the
compound according to any one of claims 1-9 or the

composition according to claim 10 or claim 11.
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42, A method of treating hypercalcemia,
osteoporosis, osteoarthritis, or symptomatic treatment of
bone metastasis in a patient in need thereof, comprising
the step of administering to said patient a
therapeutically effective amount of the compound
according to any one of claims 1-9 or the composition

according to claim 10 or claim 11.

43, A method of treating cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease, Alzheimer’s
disease, cystic fibrosis, viral disease, autoimmune
diseases, atherosclerosis, restenosis, psoriasis,
allergic disorders, inflammation, and neurological

disorders in a patient in need thereof, comprising the
step of administering to said patient a therapeutically
effective amount of the compound according to any one of
claims 1-9 or the composition according to claim 10 or

claim 11.

44, A compound of formula III as defined in claim 1
and substantially as described in at least one of the

accompanyling examples.

45 A pharmaceutical composition comprising the
compound of claim 44 and a pharmaceutically acceptable

carrier.

46, A method of inhibiting GSK-3, Aurora, or Src
activity in a patient 1in need thereof, comprising the
step of administering to said patient a therapeutically
effective amount of the compound according to claim 44 or

the composition according to claim 45.
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