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Compounds Useful as Anti-inflammatory Agents

APPLICATION DATA

This application claims benefit to US provisional applications: 60/124,148 filed March
12, 1999 and 60/165.867 filed November 16, 1999.

TECHNICAL FIELD OF THE INVENTION

This invention relates to novel compounds which inhibit production of cytokines
involved in inflammatory processes and are thus useful for treating diseases and
pathological conditions involving inflammation such as chronic inflammatory disease.
This invention also relates to processes for preparing these compounds and to

pharmaceutical compositions comprising these compounds.
BACKGROUND OF THE INVENTION

Tumor necrosis factor (TNF) and interleukin-1 (IL-1) are important biological entities -
collectively referred to as proinflammatory cytokines. These, along with several other
related molecules, mediate the inflammatory response associated with the immunological

recognition of infectious agents. The inflammatory response plays an important role in

limiting and controlling pathogenic infections.

Elevated levels of proinflammatory cytokines are also associated with a number of -
diseases of autoimmunity such as toxic shock syndrome, rheumatoid arthritis,
osteoarthritis, diabetes and inflammatory bowel disease (Dinarello, C.A., et al., 1984,
Rev. Infect. Disease 6:51). In these diseases, chronic elevation of inflammation
exacerbates or causes much of the pathophysiology observed. For example, rheumatoid
synovial tissue becomes invaded with inflammatory cells that result in destruction to
cartilage and bone (Koch, A.E., e al., 1995, J. Invest. Med. 43: 28-38). An important
and accepted therapeutic approach for potential drug intervention in these diseases is the

reduction of proinflammatory cytokines such as TNF (also referred to in its secreted cell-
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free form as TNFa) and IL-1B. A number of anti-cytokine therapies are currently in
clinical trials. Efficacy hés been demonstrated with a monoclonal antibody directed
against TNFa in 2 number of autoimmune diseases (Heath, P., “CDP571: An Engineered
Human IgG4 Anti-TNFa Antibody” IBC Meeting on Cytokine Antagonists,
Philadelphia, PA. April 24-5, 1997). 'i'hcse inélude the_trgatment of rheumatoid arthritis,
Crohn’s disease and ulcerativé colitis (Rankin, E.C.C., et al., 1997, British J. Rheum. 35:
334-342 and Stack. W.A,, et al., 1997. Lancet 349: 521-524). The t_nonoclonal antibody
is thought to function by binding to both solublé TNFa and to membrane bound TNF.

A soluble TNFa receptor has been engincered that interacts with TNFo..- The approach is
similar to that described above for the monoclonal antibodies directed against_"I_'NFoc;
both agents bind to soluble TNFa, thus reducing its concentration. . One version of this

construct, called Enbrel (Immunex, Seattle, WA) recently demonstrated efficacy in a
Phase III clinical trial for the treatment of rheumatoid arthritis (Brower et al., 1997, '

Nature Biotechnology 13: 124(_)). Another version of the TNFa receptor; Ro 45-2081

(-defman-LaRoche Iné., Nutley, NJ) has demonstrated efficacy in various animal models

of allergic lung inﬂamm_aiion and acute lung injury. Ro 45-2081 isa recombinant
s chinieric‘moleqdle constructed from the soluble 55 kDa human TNF receptor fused to the

._hi_ng_e region of the heavy chain IgG1 gene and expressed in eukaryotic cells (Renzetti; et

al, 1997, Inflamm. Res. 46: $143).

IL-1 has been impli.cated_ as an immunological effector molecule in a large number of

disease processes. IL-1 receptor antagonist (IL-1ra) had been examined in human

clinical trials. Efficacy has been demonstrated for the treatment of rheumatoid arthritis
(Antril, Amgeh). In é.phase 11 human clinical trial IL-1ra reduced the mortality rate in
patients with septic shock syndrome (Dinarello, 1 995, Nutrution 11, 492). Osteoarthritis

_is a slow progressive disease characterized by destruction of the articular cartilage. IL-1

is detected in synovial fluid and in the cartilage m_ét:i_x of osteoarthritic joints.

Antagonists of IL-1 have been shown to diminish the degradation of cartilage matrix

‘components in a variety of experimental models of arthritis (Chevalier, 1997, Biomed

Pharmacother. 51, 58). Nitric oxide (NO) is a mediator of cardiovascular homeostasis,
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neurotransmission and immune function; recently it has been shown to have important

effects in the modulation of bone remodeling. Cytokines such as IL-1 and TNF are

_potent stimulators of NO production. NO is an important regulatory molecule in bone

with effects on cells of the osteoblast and osteoclast lineage (Evans, et al., 1996, J Bone
Miner Res. 11,300). The promotion of beta-cell destruction leading to insulin dependent
diabetes mellitus shows dependence on IL-1. Some of this damage may be mediated
through other effectors such as prostaglandins and thromboxanes. IL-1 can effect this
process by controlling the level of both cyclooxygenase II and inducible nitric oxide

synthetase expression (McDaniel et al., 1996, Proc Soc Exp Biol Med. 211, 24). -

Inhibitors of cytbkine production are expected to block inducible cyclooxygenase (COX-
2) expression. COX-2 expression has been shown to be increased by cytokines and it is
believed to be the isoform of cyclooxygenase responsible for inflammation (M.K.
O’Banion ef al., Proc. Natl. Acad. Sci.U.S.4, 1992, 89, 4888.) Accordingly, inhibitors of
cytokines such as IL-1 would be expected to exhibit efﬁcacy against those disorc;iers
currently treated with COX inhibitors Such as the familiar NSAIDs. These disorders

include acute and chronic pain as well as symptoms of inflammation and cardiovascular-

disease.

Elevation of several cytokines have been demonstrated during active inflammatory bowel
disease (IBD). A mucosal imbalance of intestinal IL-1 and IL-Ira is present in patients
with IBD. Insufficient production of endqgehous IL-1ra may contribute to the
pathogenesis of IBD (Cominelli, e al, 1996, Aliment Pharmacol Ther. 10, 49).
Aizheimer disease is characterized by the presence of beta-amyloid protein deposits, -
neurofibrillary tangles and cholinergic dysfunction throughout the hippocampal region.
The structural and metabolic damage found in Alzheimer disease is possibly due to a
sustained elevation of IL-1 (Holden, et al., 1995, Med Hypotheses, 43, 559). A role for
IL-1 inthe pafhogenesis of human immunodeficiency virus (HIV) has been identified.
IL-1ra showed a clear relationship to acute inflammatory events as well as to the different
disease stages in the pathophysiology of HIV infection (Kreuzer, et al., 1997, Clin Exp
Immunol. 109, 54). IL-1 and TNF are both involved in pcriodontal disease. The
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destructive process associated with periodontal disease may be due to a disregulation of
both IL-1 and TNF (Howells, 1995, Oral Dis. 1. 266).

Proinflammatory cytokines such as TNFa and IL-1p are also important mediators of

septic shock and associated cardiopulmonary dysfunction, acute respiratory distress

~ syndrome (ARDS) and multiple organ failure. TNF o has also been implicated in

cachexia and muscle degradation, associated W1th HIV mfecnon (Lahdlverta et al., 1988,

Amer. J _Med., 85, 289). Obesity is associated thh an increase incidence of infection,

- diabetes and cardiovascular disease. Abnormalities in'TNFa 'expresSion have been noted

for each of the above conditions (Loffreda, et al., 1998 FASEB J. 12,57). It has been

o ":;' _proposed that elevated levels of TNFa. are mvolved in other eating related disorders such

.. as anorex1a and bulimia nervosa. Pathophvsmloglcal parallels are drawn between

anorex1a nervosa and cancer cachexia (Holden etal, 1996 Med Hypotheses 47, 423)

" Aniihibitor of TNFo produc’uon, HU-211, was shown to improve the outcome of closed

N .
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-, brain injury in an experimental model (Shohamx et al 1997 J Neuro:mmunol 72 169)
" Atherosclerosis is known to have an mﬂammatory component and cytokmes such asIL-1 -
- and TNF have been suggested to promote the disease. In an ammal model an IL-1

o receptor antagonist was shown to inhibit fatty streak formatlon (Elhage ef al., 1998
" Circulation, 97, 242)
20

The abnonnol expression of ‘inducible nitric oxide syhtﬁetase (iNOS) has been associated
with h_ypertension in the spontaneously hypertensive rat (Chou et al., 1998, Hypertension,
31, 643). IL-1 has arole in'the 'expreséion' of iNOS and therefore may also have a role in
the pathogenesis of hypertension (Singh et al., 1996, Amer. J. Hypertension, 9, 867).

IL-1 has also been shown to‘induce uveitis in rats which could be inhibited with IL-1
blockers. (Xuan et al., 1998, J. Ocular Pharmacol. and Ther., 14, 31). Cytokines
including IL-1, TNF and GM-CSF have been shown to stimulate proliferation of acute

myelogenous leukemia blasts (Bruserud, 1996, Leukemia Res. 20, 65). IL-1 was shown

' to be essential for the development of both irritant and allergic contact dermatitis.

Epicutaneous sensitization can be prevented by the administration of an anti- IL-1
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monocional antibody before epicutaneous application of an allergen (Muller, ef al., 1996,
Am J-Contact Dermat. 7, 177). Data obtained from IL-1 knock out mice indicates the
critical involvement in fever for this cytokine (Kluger et al., 1998, Clin Exp Pharmacol
Physiol. 25, 141). A variety of cytokines including TNF, IL-1, IL-6 and IL-8 initiate the
acute-phase reaction which is stereotyped in fever, malaise, myalgia, headaches. cellular
hypermetabolism and multiple endocrine and enzyme responses (Beisel, 1995, Am J Clin
Nutr. 62, 813). The production of these inflammatory cytokines rapidly follows trauma
or pathogenic organism invasion.

‘Other proinflammatory cytokines have been correlated with a variety of disease states.
IL-8 correlates with influx of neutrophils into sites of inflammation or injury. Blocking
antibodies against IL-8 have demonstrated a role for 11.-8 in the neutrophil associated
tissue injury in acute inflammation (Harada et al., 1996, Molecular Medicire Today 2,
482). Therefore, an inhibitor of IL-8 production may bc useful in the treatment of
diseases mediated predominantly by neutrophils such as stroke and myocardial infarction, -
alone or following thrombolytic therapy, thermal injury, adult respiratory distréss "~
syndrome (ARDS), muitiple organ injury secondary to trauma, acute glomerulonephitis, -
dermatoses with acute inflammatory components, acute purulent meningitis or other '
central nervous system disorders, hemodialysis, leukopherisis, granulocyte transfusion
associated syndromes, and necrotizing enterocolitis.

Rhinovirus triggers the production of various proinflammatory cytokines, predominantly -

'IL-8, which results in symptomatic illnesses such as acute rhinitis (Winther et al., 1998,

Am J Rhinol. 12, 17).

Other diseases that are effected by IL-8 include myocardial ischemia and reperﬁxsioh,

inflammatory bowel disease and many others.

The proinflammatory cytokine IL-6 has been implicated with the acute phase response.
1L-6 is a growth factor in a number in oncological diseases including multiple myeloma
and related plasma cell dyscrasias (Treon, ef al., 1998, Current Opinion in Hematology 5.
42). It has also been shown to be an important mediator of inflammation within the
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. central nervous system. - Elevated levels of IL-6 are found in several neurological

disorders including AIDS dementia complex, Alzheimer’s disease, multiple sclerosis,
systemic lupus erythematosus, CNS trauma and viral and bacterial meningitis (Gruol, e
al., 1997, Molecular Neurobiology 15: 307). 1L-6 also plays a significant role in
osteoporosis. In murine models it has béen shown to effect bone resorption and to induce
osteoclast activity (Ershler er al., 1997, Development and Compararive Immunol. 21.
487). Marked cytokine differences, such as IL-6 levels, e)iist in vivo between osteoclasts
of normal bone and bone from patiénts with Paget’s disease (Mills, ef al., 1997, Calcif
Tissue Int. 61, 16). A number of cytokinés have been shown to be involved in cancer
cachexia. The severity of key parameters of cachexia can be reduced by treatment with
anti IL-6 antibcﬁldies .6r with 11.-6 receptor antagonists (Stra_ssmann, et al., 1995, Cytokins
Mbl Ther. 1 , 107). Sevefal infectious diseases, such as influenza, indicate IL-6 and IFN
alpha as kéy factors in both symptom formation and in host defense (Hayden, et al.,
1998, J Clin Invest. 101, 643). OQerexpression of IL-6 has been implicated in the -

“pathology of a number of diseases including multiple myeloma, rtheumatoid arthritis, -

Castleman’s discase, psotiasis"a_nd post-menopausal osteoporosis (Simpson, ef al., 1997,

f’rqt_ez‘n Sci. 6, 929). Compounds that interfered with the production of cytokines

including IL¥6, and TNF were effective in blocking a passive cutaneous anaphylaxis in

' mice (Scholz et al., 1998, . Med, Chem., 41, 1050).

| GM-CSF is another_pfdinﬂammatory cytokine with relevance to.a number of therapeutic

diseases. It ihﬂuences not only proliferation and differentiation of stem cells but also

regulates several other cells involved in acute and chronic inﬂé,mmation. Treatment with

GM-CSF has been attempted in a number of disease states including burn-wound healing,
skin-_graft resolution as well as cytostatic and radiotherapy induced mucositis (Masucei,
1996, Medical Oncology 13: 149). GM-CSF also appears to play a role in the replication
of human immﬁnodeﬁciency virus (HIV) in cells of macrdphage lineage with relevance
to AIDS therapy (Crowe ef al, 1997, Journal of Lé_ukocyte Biology 62, 41). Bronchial
aéthma is characterised by an inflammatory process in lungs. Involved cytokines include
GM—CSF amongst others (Lec, 1998, J R Coll Physician_s Lond 32, 56). .



10

15

20

25

30

WO 00/55139 e - PCT/US00/03865

Interferon y (IFN y) has been implicated in a number of diseases. It has been associated
with increased collagen deposition that is a central histopathological feature of graft-
versus-host disease (Parkman, 1998, Curr Opin Hematol. 5, 22). Following kidney
transplantation, a patient was diagnosed with acute myelogenous leukemia.
Retrospective analysis of peripheral blood cytokines revealed elevated levels of GM-CSF
and IFN y. These elevated levels coincided with a rise in peripheral blood white cell
count (Burke, ef al., 1995, Lenk Lymphomu. 19, 173). The development of insulin-
dependent diabetes (Type 1) can be correlated with the accumulation in pancreatic islet
cells of T-cells producing IFN y (Ablumﬁnits, etal., 1998,J Auioimmzm. 11,73). IFNy
along with TNF, 1L-2 and IL-6 lead to the activation of most peripheral T-cells prior to
the development of lesions in the central nervous system for diseases such as multiple -

- sclerosis (MS) and AIDS dementia complex (Martino et al., 1998, Ann Neurol. 43, 340).
Atherosclerotic lesions result in arterial disease that can lead to cardiac and cerebral
infarction. Many activated immune cells are present in these lesions, mainly T-cells and
macrophages. These cells produce large amounts of proinflammatory cytokines such as
TNF, IL-1 and IFN y. These cytokines are thought to be involved in promoting apoptosis -
or programmed cell death of the surrounding vascular smooth muscle cells resulting in -
the atherosclerotic lesions (Geng, 1997, Heart Vessels Suppl 12, 76). Allergic subjects
produce mRNA specific for IFN y following challenge with Vespula venom (Bonay, et
al., 1997, Clin Exp Immunol. 109, 342). The expression of a number of cytokines, -
including IFN 7 has been shown to increase following a delayed type hypersensitivity
reaction thus indicating a role for IFN-y in atopic dermatitis (Szepictowski, ef al., 1 997,
Br J Dermatol. 137, 195). Histopathologic and immunohistologic studies were
performed in cases of fatal cerebral malaria. Evidence for elevated IFN y amongst other
cytokines was observed indicating a role in this disease (Udomsangpetch et al,, 1997, Am
J Trop Med Hyg. 57, 501). The importance of free radical species in the pathogenesis of
various infectious diseases has been established. The nitric oxide synthésis pathway is
activated in response to infection with certain viruses via the induction of
proinflammatory cytokineé such as IFN y (Akaike, et al,, 1998, Proc Soc Exp Biol Med.
217, 64). Patients, chronically infected with hepatitis B virus (HBV) can develop

cirrhosis and hepatocellular carcinoma. Viral gene expression and replication in HBV
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transgenic.mice can be suppressed by a post-transcriptional mechanism mediated by IFN
¥. TNF and IL-2 (Chisari. er al.. 1995, Springer Semin Immunopathol. 17,261). IFN Y
can sclectively inhibit c_ytokine-ind(med bone resorption.. It appears to do this via the
intermediacy of nitric-oxide (NO) which is an important regulatory molecule in bone
remodeling. NO may be involved as a mediator of bone disease for such diseases as: the
rheumatoid arthritis, tumor associated osteolysis and postmenopausal osteoporosis
(Evans, et al, 1996, J Bone Miner Res. 11, 300). Studies with gene deficient mice have
demonstrated that the IL-12 dependent production of IFN v is critical in the control of
early parasitic growth. Although this process-is independent of nitric oxide the control of
chronic infection does appear to be NO dependent (Aiexander et al., 1997, Philos Trans
R Soc Lond B Biol Sci 352,1355). NOisan unponant vasodilator and convmcmg
evidence exists for its role in cardiovascular shock (Knlboum et al 1997, Dis. Mon. 43,
277). IFN v is required for progressxon of chronic mtestlnal inflammation in such
diseases as Crohn’s disease and mﬂammatory bowel dxsease (IBD) ‘presumably through
the intermediacy of CD4+ lymphocytes probably of the THl phenotype (Sartor 1996

' Alzment Pharmacol Ther 10 Suppl 2, 43) An elevated level of serum IgE is associated

" with various atopic diseases such as bronchial asthma and atoplc dermatitis. The level of

20

25

IFN y was negatively correlated with serum IgE suggesting a role for IFN y in atopic
patients (Teramoto e al., 1998, Clin Exp Aller_gy 28, 74).

| Compounds which modulate relzease of one or more of the afdrementioned'inﬂammatory

cytokines can be useful in treating diseases associated with release of these cytokines. For

example, WO 98/52558 discloses heteroai'yl urea compounds which are indicated to be

" useful in treatmg cytokme mediated diseases. WO 99/23091 dlsdoses another class of

urea compounds which are useful as anu-mﬂammatory agents

US. Pat No. 5, 162 360 dlscloses N-substituted aryl-N’-heterocyclxc substituted urea
compounds which are descrlbed as being useful for treating hypercholesterolemia and

atheroclerosis.
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The work cited above supports the principle that inhibition of cytokine production will be
beneficial in the treatment of various disease states. Some protein therapeutics are in late
development or have been approved for use in particular diseases. Protein therapeutics
are costly to produce and have bioavailability and stability problems. Therefore a need
exists for new small molecule inhibitors of cytokine production with optimized efficacy,

pharmacokinetic and safety profiles.
BRIEF SUMMARYOF THE INVENTION

In view of the work cited above there is a clear need for compounds that inhibit cytokine

production in order to treat various disease states.

It is therefore an object of the invention to provide novel compounds which inhibit the

release of inflammatory cytokincs such as interleukin-1 and tumor necrosis factor.
It is a further object of the invention to provide methods for treating diseases and - -
pathological conditions involving inflammation such as chronic inflammatory disease,

using the novel compounds of the invention.

It is yet a further object of the invention to provide processes of preparation of the above-
mentioned novel compounds.

DETAILED DESCRIPTION OF THE INVENTION

In one generic aspect of the invention, there is provided compounds of the formula():
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Ar /U\N/Ar;?_' X—Y—Z

Ir—Z
XL

@

wherein:
- Ar is selected from the group con_siSting of:

pyrrole, pyrrolidine, pyrazole, imidazole, oxazole, thiazole, furan and thiophene; |

wherein Ar) may be substituted by one or more Ry, R; or Rg;

Anis:

- phenyl, naphthyl, quinoline, isoquinoline, tetrahydronaphthyl, tetrahydroquinoline,
 tetrahydroisoquinoline, benzimidazole, benzofuran, indanyl, indenyl or indole each belng

+ optionally substituted with 216 to three R, groups;

Xis:

. a) a Cs.3 cycloalkyl or cycloalkenyl optionally substituted with 0-2 oxo groups or 0-3 C|_4 “
* branched or unbranched alky, .4 alkoxy or C.4 alkylamirio chains; - =~

b) phenyl, furan, thiophene, pyrrole, imidazotyl, pyridine, pyrimidine, pyridinone,

dihydropyridinone, maleimide, dihydromaleimide, piperdine, piperazine or pyrazine each

being optionally independently substituted with 0-3 C;4 branched or unbranched alkyl,

Ci.alkoxy, hydroxy, nitrile, mono- or 'di-(C;.j alkyhamino, Cy.¢ alkyl-S(O)m, or halogen;
Y is:

a bond or a C,.; saturated or unsaturated branched or unbranched carbon chain optionally

partially or fully halogenated, wherein one or more methylene groups are optionally
replaced by O, NH, S(O), S(0); or S and wherein Y is optionally independently

10
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substituted with 0-2 oxo groups and one or more C,4 branched or unbranched alkyl

which may be substituted by one or more halogen atoms;

a)

b)

Z is:

phenyl, pyridine, pyrimidinc, pyridazine, imidazole, furan, thiophene, pyran, which
are optionally substituted with one to three groups consisting of halogen, C,.¢ alkyl,
C1-6 alkoxy, hydroxy, mono- or di-(C,.; alkyl)amino, C,.¢ alkyl-S(O)p, , COOH and
phenylamino wherein the pheny! ring is optionally substituted with one to two groups
consisting of halogen, C,.¢ alkyl and C,., alkoxy;

tetrahydropyran, tetrahydrofuran, 1,3-dioxolanone, 1,3-dioxanone, 1.4-dioxane,
morpholine, thiomorpholine. thiomorpholine sulfoxide, piperidine, piperidinone,
piperazine, tetrahydropyrimidone, cyclohexanone, cyclohexanol, pentamethylene
sulfide, pentamethylene sulfoxide, pentamethylene sulfone, tetramethylene sulfide,
tetramethylene sulfoxide or tetramethylene sulfone which are optionally substituted
with one to three groups consisting of nitrile, C, alkyl, C;.¢ alkoxy, hydroxy, mono-
or di-(C,.3 alkyl)amino-C,.; alkyl, phenylamino-C, .3 alkyl and C;.; alkoxy-C,.3 alkyl;
C).¢ alkoxy, secondary or tertiary amine wherein the amino nitrogen is covalently -
bonded to groups selected from the group consisting of Cy.3 alkyl, C,.s alkoxyalkyl,
pyridinyl-C, 3 alkyl, imidazoly]-C,.; alkyl, tetrahydrofuranyl-C,.; alkyl, phenylamino,
wherein the phenyl ring is optionally substituted with one to two halogen, C;4

alkoxy, hydroxy or mono- or di-(C;.3 alkyl)amino, C,.¢ alkyl-S(O)m. and phenyl-
S(O)m, wherein the phenyl ring is optionally substituted with one to two halogen, Cj.¢
alkoxy, hydroxy or mono- or di-(C,.3 alkyl)amino;

R| 1s:

(8) Cs.jo branched or unbranched alkyl optionally partially or fully halogenated and -

optionally substituted with one to three phenyl, naphthy! or heterocyclic groups
selected from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl. isoxazoly! and isothiazolyl; each such

11
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phenyl. naphthyl or heterocycle selected from the group hereinabove described in this
paragraph. and being substituted with 0 to 5 groups selected from the group
consisting of halogen, C).¢ branched or unbranched alky! which is optionally partially
or fully halogenated' Cs.s cycloalkyl, Cs.g cycloalkenyl hydroxy nitrile, C,.; alkyloxy
which is optionally partially or fully halogenated NHZC(O) and
di(Cy.s)alkylaminocarbonyl;

(b) -C3 cycloalkyl selected from the group consisting of cyclopropyl. cyclobutyl,
-eyclopentanyl, cyclehexanyl', cycloheptanyl, bicyclopentanyl, bicyclohexanyl and
. bicycloheptanyl each being optionaliy be partially or fully halogenated and optionally

substituted with one to three C,.; alkyl groups, or an analog of such cycloalkyl group

--wherein one to three ring methylene groups are replaced by groups independently'
. selected from the-group consisting of O, S, CHOH, >C=0, >C=8 and NH;
(c) Cs.10 branched alkenyl optionally partially or fully halogenated and optionally
. substituted with one to three C,.s branched or.unbranched alkyl, phenyl, naphthyl or
... heterocyclic groups, with each such heterocyclic group being independently selected
- from the group consisting of pyridinyl; pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,

imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl and isbth'iazolyl, and each such
phenyl, naphthyl or heterocyclic group being substituted with 0 to 5 groups selected

- from the group consisting of halogen, C_¢ branched ex unbranched alkyl'which is ..

optionally partially or fully halogenated, _cyclopropyl, cyclobutyl, cyclopentanyl,
cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl,
hydroxy, nitrile, C, 3 alkoxy which is ‘optionally partnally or fully halogenated
NH>C(O) and mono- or di(C,.3)alkylaminocarbonyl;

(d) a Cs.; cycloalkenyl selected from the group consisting of cyclopentenyl

cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
bicycloheptenyl, wherein such cycloalkenyl group is optionally substituted with one
to three C,.; alkyl groups; _ '

{e) nitrile; or :
() Cy.¢ branched or unbranched alkoxycarbonyl, C,¢ branched or unbranched
alkylaminocarbonyl, C).¢ branched or unbranched alkylcarbonylamino-C).3-alkyl;

12
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Rais:

a Cy.¢ branched or unbranched alkyl optionally partially or fully halogenated, acetyl,

aroyl, C;.4 branched or unbranched alkoxy optionally partially or fully halogenated,

halogen, methoxycarbonyl or phenylsulfonyl;

a)

R3 is:

phenyl, naphthyl or heterocyclic group selected from the group consisting of
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl,
thienyl, furyl, tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinoliny}, -

. indolyl, benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl,
“benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl,

quinoxaliny}, quinazolinyl, purinyl and indazolyl, wherein such phenyl, naphthyl or

. heterocyclic group is optionally substituted with one to five groups selected from the

b)

group consisting of phenyl, naphthyl, heterocycle selected from the group

_hereinabove described in this paragraph, C,.s branched or unbranched alkyl which is

optionally partially or fully halogenated, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, bicyclopentyl, bicyclohexyl, bicycloheptyl, phenyl C5 -

. alkyl, naphthyl C;_s alkyl, halogen, hydroxy, nitrile, C,.; alkyloxy which may

optionally be partially or fully halogenated, phenyloxy, naphthyloxy, heteraryloxy
wherein the heterocyclic moiety is selected from the group hereinabove described in
this paragraph, nitro, amino, mono- or di~(C,.3)alkylamino, phenylamino,

naphthylamino, heterocyclylamino wherein the heterocyclyl moiety is selected from

the group hereinabove described in this paragraph, NH>C(QO), a mono- or di-(C;-

3)alkyl aminocarbonyl, C,.5 alkyl-C(O)-C,4 alkyl, amino-C,.s alkyl, mono- or di-(C,.
s)alkylamino-C,_s alkyl, amino-S(O);, di-(C).3)alkylamino-S(O),, R4 -C).s alkyl, R; -
Ci-salkoxy, Rg—C(0)-C,.5 alkyl and R;-C,;.5 alkyl(Rg)N, carboxy-mono- or di-(C,.s)-
alkyl-amino;

a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl,
indenyl, dihydronaphthyl, tetrahydronaphthyl, benzocycloheptanyl and

13
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benzocycloheptenyl. or a fused heterocyclyl selected from the group consisting of

cyclopentenopyridine. cyclohexanopyridine. cyclopentanopyrimidine,

. cyclohexanopyrimidine, cyclopentanopyrazine, cyclohéxanopyrazine,

cyclopentanopyridazine, cyclohexanopyridazine, cyclopentanoquinoline,
cyclohexanoguinoline, cyclopentanoisoquinoline, cyclohexanoisoquinoline, -
cyclopentanoindole, cyclohexanoindole, cyclopentanobenzimidazole,
cyclohexanobenzimidazole, cyclopentanobenzoxazole, cyclohexanobenzoxazole,
cyclopentanoimidazole, cyclohexanoimidazole, cyclopentanothiophene and
cyclohexanothiophene; wherein the fused aryl or fused heterocyclyl ring is substituted
with 0-to 3 groups independently selected from the group consisting of phenyl.
naphthyl and heterocyclyl selected from the group consisting of pyridinyl,

_ pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl,

isoxazolyl; and isothiazolyl, C,.s branched or unbranched alkyl which is optionally
partially or fully halogeri_ated, halogen, nitrile, C,.3 alkoxy which is optionally

partially or fully halogenated, phenyloxy, naphthyloxy, heterocyclyloxy wherein the

' heterocyclyl moiety is selected from the group hereinabove described in this

paragraph, nitro, amino, mono- or di-(Cy.3)alkylamino, phenylamino, naphthylamino;
heterocyclylamino wherein the heterocyclyl moiety is selected from the group
hereinabove described in this paragraph, NH,C(0O), a mono- or di-(C,.3)alkyl

- aminocarbonyl, C;.4 alkyl-OC(0), C).s alkyl-C(0O)-C).4 branched or unbranched alkyl,

- an amino-C,_s alkyl, mono- or di-(C,3)alkylamino-C,.s alkyl, Ry-C,.s alkyl, R1p-C,.s

d)

alkoxy, R1; —C(0O)-Cy.s alkyl, and R;2-Cisalkyl(R;3)N; -

cycloalkyl selected from the group consisting of cyclopentyl, cyclohexyl, - -
cycloheptyl, bicyclopentyl, bicyclohexyl and bicycloheptyl, wherein the cycloalkyl is
optionally partially or fully halogenated and optionally substituted with one to three
Cis alkyl groups; ' '

Cs.7 cycloalkenyl selected from the group consisting of cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
bicycloheptenyl, wherein such cycloalkenyl group is optionally substituted with one
to three C;3 alkyl groups; -
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e) acetyl, aroyl. alkoxycarbonylalkyl or phenylsulfonyl; or

f) Cis branched or unbranched alkyl optionally partially or fully halogehgted;

or R, and R; taken together may optionally form a fused phenyl or pyridinyl ring;
each Rs and R;; is independently selected from the group consisting of:

hydrogen and C).4 branched or unbranched alkyl optionally be partially or fully
halogenated; | '

each R4, Rs, R¢, R7, Rg, Rj0. R and R;; is independently selected from the group

consisting of morpholine, piperidine, piperazine, imidazole and tetrazole;
mis0,1o0r2;
WisOorS and
pharmaceutically acceptable derivatives thereof.
In one embodiment of the invention therc are compounds of the formula(l) as provided

above and wherein:

Ar; is naphthyl, tetrahydronaphthyl, indany! or indenyl and
WisO.

In another embodiment of the invention, therc are the compounds of the formula (1) as
provided immediately above and wherein:

Ar is selected from thiophenc and pyrazole;
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X is Cs.7cycloalkyl or Cs.cycloalkeny! optionally substituted with 0-2 oxo groups
or 0-3 C,4 branched or unbranched alkyl. C,4 alkoxy or C,.; alkylamino; or X is phenyl,
p_yridine, tetrahydropyridine, pyrimidine, furan or thiophene each being optionally
independently substituted with 0-3 C,.4 branched or unbranched alkyl. Cy4alkoxy.
hydroxy, nitrile, mono- or di~(C).; alkyl)amino, Cj.¢ alkyl-S(O)n or halogen;

- Ry is Cyalkyl branched or unbranched. cyclopropyl or cyclohexyl optionally
partially or fully halogenéted and optionally substituted With one to three C,.3 alkyl
groups; . _ _ _ . Lo
R; is Cj4alkyl branched or unbranched, phenyl, pyrimidinyl, pyrazolyl or
pyridinyl each being optionally substituted as described hereinabove in the broadest
generic aspect, alkoxyg:ar‘bonylalkyl or cyclopropyl or cyclopentyl optionally substituted

. as described hereinabove in the broadest generic aspect.” -

- In yet another embodiment of the invention are the compounds of the formula(l) as

. provided immediately above and wherein: . -

Ar) is pyrazole; - .

X is cyclopentenyl, cyclohexenyl or cycloheptenyl, optionally substituted with an.

- oxo-group or 0-3 C,4 branched or unbranched alkyl, C;4alkoxy or C).salkylamino; or X

is phenyl, pyridine, furan or thiophene each being optionally independently substituted
with 0-3 C,.4 branched or unbranched alkyl, C,4alkoxy, hydroxy, nitrile, mono--or di-
(Cy.3 alkyl)amino, Cy.¢ alkyl-S(O)m or halogen.. '

..In yet still another embodiment of the invention there the compounds of the formula(l) as
provided immediately above and wherein:

Y is -CH2-, -CH2CH2-, -CH2NH-, -CH2CH2NH- or a bond; .

and

Zis

phenyl, imidazole, furan, piperazine, tetrahydropyran, morpholine, thiomorpholine,

thiomorpholine sulfoxide, piperidine, pyridine, secondary or tertiary amine wherein the

amino nitrogen is covalently bonded to groups selected from the group consisting of C,.3
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alkyl and C,.; alkoxyalkyl. phenylamino wherein the phenyl ring is optionally substituted
with one to two halogen. C,¢ alkoxy. hydroxy or mono- or di-(C,.; alkyl)amino, C;¢
alkyl-S(O)n and phenyl-S(O)y, wherein the phenyl ring is optionally substituted with one
to two halogen, C,. alkoxy, hydroxy or mono- or di-(C;-; alkyl)amino. |

In yet a further embodiment of the invention there are the compounds of the formula(]) as

provided immediately above and wherein:

Ary is 5-tert-butyl-pyrazol-3-yl: wherein the pyrazole ring may be substituted by

Rs; ' -
R; is C4alky] branched or unbranched, phenyl, pyrimidiny), pyrazolyl, pyridinyl

each being optionally substituted as described hereinabove in the broadest generic aspect,

alkoxycarbonylalkyl or cyclopropyl or cyclopentyl optionally substituted as described
hereinabove in the broadest generic aspect.

In a still yet further embodiment of the invention there are the compounds of the -

formula(]) as provided immediately above and wherein X is pyridinyl.

In yet another further embodiment of the invention there are the compoundé of the

- formula(l) as provided immediately above and wherein the pyridiny! is attached to Ary

via the 3-pyridinyl position.

The following are representative compounds of formula(I) of the invention:

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4-(morpholin-4-yl)phenyl)naphtlialen-1-
yljurea;

1-[S-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(4-(morpholin-4-yl-
methyl)pheny)naphthalen-1-ylJurea;

1-[5-terr-butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(4-(2-(morpholin-4-
yl)ethyl)phenyl)naphthalen-1-ylJurea;

1-[5-tert-butyl-2-p-tolyl-2}-pyrazol-3-yl]-3-|4-(4-dimethylaminophenyl)naphthalen-1-
yijurea;
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3 -[4-(3-(morpholin-4—yi)pheny1)naphthalen- 1-
yl]urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4- (3-(m0rpholm-4—yl- :
methyl)phenyl)naphthalen- -yl]urea; _

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4- (6-morpholm-4-ylmethyl-pyr1dm-3-
yl)naphthalen— -yl]urea,

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(5-morpholin-4-ylmethyl-pyridin-2- -
yl)naphthalen— -yl]urea

1-[5-tert-butyl-2-p-tolyl- 2H-pyrazol-a-yl]-.:-[4 -(5-morpholin-4-ylmethyl-fur-2-
yl)naphthalen— -yl]urea
ylmethyl—pyndm—3-yl)naphthalen— -yllurea;

—{5-tert-butyl-2-methyl-2H-pyrazol-3-y]]-3 4- (6-morpholm-4-ylmethyl-pynd1n—3-

. yhnaphthalen-1-yljurea;

1= [5—tert-butyl-2-phenyl-2H-pyrazol-3-yl]-.a-[4-(4-p1perdm-l-ylmethyl- -

phenyl)naphthalen-1 —yl]urea,

1- [5-tert-buty1-2-phenyl-ZH-pyrazol—B-yl] -3- [4-(4-(4—methy1pxperazm -1-

yl)methylphenyl)naphthalen— =yllurea; .

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1]- 3-[4-(3, 4-d1(morphohn—4-y1—
methyl)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2- (6—methyl-pynd1n—3-yl)-2H-pyrazol 3-y1]-3 [4-(6-pyrld1n—4-ylmethyl-
pyridin-3-yDnaphthalen-1-ylJurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3- [4 (6- (l-oxo- '
thlomorpho11n—4-ylmethyl)pynd1n-3-yl)naphthalen- ~yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]}-3- [4-(6-(]-oxo-tlnomorpho]1n—4-
yimethyl)pyridin-3-yl)naphthalen-1-yl|urea; :

1-[S-Iert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4—(6-tetrahydropyrén-4-
ylmethyl-pyridin-3-yl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl}-3-[4-(6-(1-oxo-
tetrahydrothiophen-3-ylmethyl)pyridin-3-yl)naphthalen-1-yljurea;
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1-{5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(imidazol-1-
ylmethyl)pyridin-3-yl)naphthalen-1-yljurea;

1-[2-(3-dimethylaminomethylphenyl)-5-( 1 -methyl-cyclohexyl)-2H-pyrazol-3-yl}-3-[4-(6-
morpholin-4-ylmethyl-pyridin-3-yl)naphthalen-1-yl]urea;

1-[2~(5-(1-methyl-cyclohexyl)-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(6-
morpholin-4-ylmethyl—pyridin—3 -yl)naphthalen-1-yl|urea;

1- [5-tert-butyl-2-p-tolyl-2H-pyrazol 3-yl]-3 ~[4- (2-morpholm-4—ylmethyl—pynm1d1n-5—
yDnaphthalen-1-yljurea;

1-[5-tert-butyl-2~(6-methyl-pyridin-3-y})-2H-pyrazol-3-yl}-3-[4-(3-methoxy-5-(2-
morpholin-4-yl-ethoxy)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3- [4-(3-('7-morpholm—4-yl-
ethoxy)phenyl)naphthalen-1-yljurea;

1-[S-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-3-
(dimethylamino)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-3-
(methylsulfonyl)phenyl)naphthalen-1-yl]urea;

5-tert-butyl-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)naphthalen-1- -
ylJureido}thiophene-2-carboxylic acid methyl ester;

5-tert-butyl-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yDnaphthalen-1-
yl]ureido }thiophene-2-carboxylic acid methylamide;

5-tert-butyl-1-methyl-3-{3-[4- (6-morphohn-4—ylmethyl-pynd1n-3-yl)naphthalen-1-
yljureido}-1H-pyrrole-2-carboxylic acid methyl ester;

5-tert-butyl-1-methyl-3-{3-[4- (6—morphol1n-4-y1methyl-pyndm-3-yl)naphthalen-1-
yljurcido}-1H-pyrrole-2-carboxylic acid methylamide;

2-acetylamino N-(5-tert-butyl-3- {3-[4-(6-morpholin-4-ylmethyl-pyridin-3 -yl)naphthalen—
1-ylJureido} thiophen-2-ylmethyl)acetamide;

1-{5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-morpholin-4-yl-cyclohex-1-
enyl)naphthalen— -yljurea;

!
-[S—terl-buty}-z-p—tolyl-2H-pyrazol-3-yl] 3 [4-(.)—morpholm-4-y1 cylohept-1- o
enyl)naphthalen-1-yljurea;
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3- [4-(3-(7-morpholm-4-vl-
ethylamino)cyclohex-1-enyl)naphthalen-1-yljurea; . .

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]- 3—[4—(3-morpholm-4-yl-cyclohept-l-
enyl)naphthalen -1-yljurea;

1- [5-tert-butyl-2 (6-methyl-pynd1n-3-yl)-2H—pyrazol-3-yl]~3 [4-(3-(p\r1dm-4-yl-
methylamino)cyclohex-1 -enyl)naphthalen— -yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(3--
(dlmethylammoethylammo)cyclohex- -enyl)naphthalen-1-yl]urea;.

1-|5-rert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(3- (p}ndm-3—yl-
methylammo)cyclohex- -enyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4- (3 (phenyl- - -~ -

' methylannno)cyclohex— -enyl)naphthalen-1-yl]urea;

-[5 -tert-butyl-2-(6-mcthyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3- [4-(3 (2-
phenylethylamino)cyclohex-1-enyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]}-3-[4-(3- (furan-2-yl--
methylamino)cyclohex-1-enyl)naphthalen-1-yljurea;

1-[5-rert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl]-3-[4-(3- (2-pynd1n-2—yl- :
ethylammo)cyclohex—l-enyl)naphthalen- -ylJurea; :

1- [5-tert-butyl-2-(6-methyl-pyndm—3-yl) 2H-pyrazol-3-yl] -3-[4-(3- (2-p1perdm-l-yl-
ethylamino)cyclohex-1-enyl)naphthalen-1-yljurea; :

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(3- (2-1m1dazol-4-y1—
ethylamino)cyclohex-1-enyi)naphthalen-1-yl]urea; :

1- [5-tert-butyl-2-(6-methyl-pyndm-3-y1)-2H—pyrazol-3-yl]-3-[4-(3 (pyr1d1n-2—yl—
methylamino)cyclohex-1-enyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(3-(2-(4-
methoxyphenyl)ethylamino)cyclohex-1-enyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4- (4-morpholm-4-ylmethvl-3-oxo-
cyclohex- -enyl)naphthalen-1-ylJurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(4-(1-oxo-tetrahydrothiophen-3-
ylmethyl)-3-oxo-cyclohex-1-enyl)naphthalen-1-yljurea;
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yi]-3-{4-(4-(1-0xo-thiomorpholin-4-yimethyl)-3-
oxo-cyclohex- 1-cnyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3- [4-(4—methylp1perazm-1 -ylmethyl)—3-oxo—
cyclohex-1-enyl)naphthalen-1-yljurea,

1-[5-tert-butyl-2- (6-methvl-pyndln-o-yl)-‘?H-pyrazo]-o-yl] -3-[4-{6-0x0-1- (tetrahydro-

pyran-4-ylmethyl)-1,2,3.6-tetrahydro-pyridin-4-yl}naphthalen-1-ylJurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(2-oxo0- 1 -pyridin-4-
ylmethyl-pipcrdin-4-yl)naphthalen-1-ylJurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(6-0x0-1-pyridin-4-yl-1.2,3, 6—tetrahydro-
pyridin-4-yl)naphthalen-1-yl]urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl}-3-{4-(6-0x0-1-pyridin-4-yl-
1,2,3,6-tetrahydro-pyridin-4-yl)naphthalen-1-yljurea;

5-tert-butyl-3-{3-[4-(6-0x0-1-pyridin-4-yl-1,2,3.6 tetrahydro-pyndm-4-yl)naphtha1en-1- '
ylJureido}thiophene-2-carboxylic acid methyl ester; '

5-tert-butyl-1-methyl-3-{3-[4-(6-oxo0-1-pyridin-4-yl-1,2,3,6 tetrahydro-pyrldxn-4- -
yDnaphthalen-1-ylJureido} pyrrole-2-carboxylic acid methyl ester;

5-tert-butyl-1-methyl-3-{3-[4-(6-ox0-1-pyridin-4-yl-1,2,3 6-tetrahydro-pyndm—4-'
yDnaphthalen-1-yl]Jureido} pyrrole-2-carboxylic acid methyl amide;

5-tert-butyl-3-{3-[4-(3-morpholin-4-yl-cyclohex-1-cnyl)naphthalen-1-

yljureido}thiophene-2-carboxylic acid methyl ester;

5-tert-butyl-1-methyl-3-{3-{4-(3-morpholin-4-yl-cyclohex- 1 -enyl)naphthalen-1- - -
yllureido}pyrrole-2-carboxylic acid methyl ester; and

5-tert-butyl-1-methyl-3-{3-[4-(3-morpholin-4-yl-cyclohex- 1-enyl)naphthalen-1- -
yljureido} pyrrole-2-carboxylic acid methyl amide and

the pharmaceutically acceptable derivatives thereof.

In another embodiment of the invention there are provided the following compoﬁnds of
formula(T):

1-[S-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4-(morpholin-4-yi-
methyDphenyl)naphthalen-1-yltjurea;
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-[4- (4-(7-(morpholm-4-
yDethyl)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-{4- (3-(morpholm-4-yl- _
methyl)phenyl)naphthalen-1-ylJurea;

1- [S-terl-butyl-2-p_-toly1-2H-pyrazdl-3 -yl]-3—[4-(6-morpholin-4-y1methyl-pyridin-3'-
yDnaphthalen-1-yl]urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol- 3-yl]—.:-[4 (3-morphohn-4—ylmethyl-pyndm—2—
yDnaphthalen-1-yl Jurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(5-morpholin-4-ylmethyl-fur-2-
yl)naphthalcn— -yl]urea'

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H- pyrazo] 3-y1]~3 [4-(6-morpholm-4- -
ylmethyl-pyridin-3-yl)naphthalen-1-ylurea;

1- [5-tert-butyl-2-methy1-2H-pyrazol-3-yl] 3- [4-(6-morphohn—4—ylmethyl-pyndm—3-
yDnaphthalen-1-yl]urea and

the pharmaceutically acceptable._di:rivat_i'ves thereof.

In another generic aspect of the invention. there are provided compounds of the formula -

_ (Ia):

w o
Aty )J\_N _Az-X—Y—2Z
I 1 : :
H H
(Ia)

wherein:
Arj is:
pymole, pyrrolidine, pyrazole, imidazole, oxazole, thiazole, furan and thiophene;
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wherein Ar, is optionally substituted by one or more R;. Rz of Rj:

Aris:
phenyl, naphthyl, quinoline, isoquinoline. tetrahydronaphthyl, tetrahydroquinoline,
tetrahydroisoquinoline, benzimidazole. benzofuran, indanyl, indenyl and indole each
being optionally substituted with zero to three R; groups;

Xis:

a Cs.g cycloalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one

to three C;.4 alkyl, C;4 alkoxy or C,4 alkylamino chains each being branched or

' unbranched;

phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, tetrahydropyridinyl, -
pyrimidinyl, pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, -
piperdinyl, benzimidazole, 3H-imidazo[4,5-b]pyridine, piperazinyl, pyridazinyl or
pyrazinyl; cach being optionally independently substituted with one to three C;.4alkyl,
Cialkoxy, hydroxy, nitrile, amino, mono- or di-(C.; alkyl)amino, mono- or di-(C).;
alkylamino)carbonyl, NH,C(O), Ci.¢ alky!-S(O)y, or halogen;

Y is:

a bond or a C,4 saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more C atoms are optionally replaced by O,
N, or S(O)n and wherein Y is optionally independently substituted with one to two oxo

groups, nitrile, phenyl, hydroxy or one or more C,.4 alkyl optionaily substituted by one or
more halogen atoms;

Zis:
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aryl. indanyl, heteroaryl selected from benzimidazolyl. pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl. imidazolyl, pyrazolyl, triazolyl, tetrazolyl. furanyl, thienyl and
pyranyl, heterocycle selected from piperazinyl, tetrahydropyrimidonyl. cyclohexanonyl,
cyclohexanolyl, 2-oxa- or 2-thia-5-aza-bicyclo[2.2.1]heptanyl, pentamethylene sulfidyl,
pentamethylene sulfoxidyl, pentamethylene sulfonyl, tetramethylene sulfidyl,
tetramethylene sulfoxidyl or t_etr,amethylene sulfonyl, tetrahydropyranyl, -
tetrahydrofuranyl, 1,3-dioxolanonyl, 1,3-dioxanonyl, 1,4-dioxanyl, morpholino,
thiomorpholino, thiomorpholino sulfoxidyl, thiomorpholino sulfonyl, piperidinyl,
piperidinonyl, pyrrolidiny! and dioxolanyl,

each of the aforementioned Z are optionally substituted with one to three halogen, Cy.¢

- alkyl, Cy¢ alkoxy, C3 alkoxy-C,.3 alkyl, C alkoxycarbonyl, aroyl, heteroaroyl,

hetero_c}*cleC,.;acyl wherein the heteroaryl and heterocycle are as defined hereinabove in |
this paragraph, Cy.sacyl, oxo, hydroxy, pyridinyl-Cj.s alkyl, imidazolyl-C,. alkyl,
tetrahydrofuranyl-C .3 alkyl, nitrile-C,3 alkyl, nitrile. carboxy, phenyl wherein the phenyl
ring is optionally substituted with one to two halogen, C,.¢ alkoxy, hydroxy-or mono- or

" di-(Cy.3 alkylyamino, amino-S(O)m, Ci.s alkyl-S(O)n or phenyl-S(O)m Wherein the phenyl.

ring is optlonally substltuted w1th one to two halogen, C..¢ alkoxy, hydroxy, halogen or
mono- or di-(C}.3 alkyl)ammo _

or Z is optionally substituted with one to three amino, aminocarbonyl or amino-C,.; alkyl -
wherein the N atom iS'Opt’ionélly independeiitly mono- or di-substituted by aminoC;. .
salkyl, Cysalkyl, arylCo.3alkyl, C;.5 alkoxyC,.3 alkyl, C.s alkoxy, aroyl, Cj.zacyl, C.
3alkyl-S(O)m- or arylC. 3alkyI-S(O)..r each of the aforementioned alkyl and aryl attached
to the amino. group is optionally substituted with one to two halogen, Ci6 alkyl, Cis
alkoxy, hydroxy or mono- or di-(C.; alkyl)amino; } _

‘or Z is optionally substituted with one to three aryl, heterocycle or heteroaryl as
hereinabove deséﬁbed in this paragraph each in turn is optionally substituted by halogen,
Cis alkyl or Cis alkoxy; _

or Z is hydroxy, hydroxyC;.;alkyl, balogen, nitrile, amino wherein the N atom is

optionally independently mono- or di-substituted by C,salkyl, aminoC,.salkyl, arylC,.
salkyl, C;.s alkoxyC,.; alkyl, C,.s alkoxy, aroyl, C,.3acyl, C,.3alkyl-S(O)m- , arylCq.3alkyl-
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S(O)n- . nitrileC,4alkyl or C;;alkoxyC,.salkyl. each of the aforementioned alkyl and aryl
attached to the amino group is optionally substituted with one to two halogen. C, alkyl.
C1.¢ alkoxy, hydroxy or mono- or di-(C;-; alkyl)amino, C;, alkoxyheteroarylCysalkyl,
heteroarylCo-3alkyl or heterocycyleCy.zalkyl wherein the heteroaryl and heterocycle is
hereinabove described in this paragraph,

or Z is C.¢alkyl branched or unbranched, C,salkoxy, C)3acylamino; nitrileC,4alkyl, C;.¢
alkyl-S(O)m, and phenyl-S(O)n. wherein the phenyl ring is optionally substituted with
one to two halogen, C,.¢ alkoxy, hydroxy or mono- or di-(C;.3 alkyl)amino;

R| is:

a) C.jo branched or unbranched alkyl optionally partially or fully halogenated, and
optionally substituted with one to three phenyl, naphthyl or heterocyclic groups selected
from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl and isothiazolyl; each such phenyl;
naphthyl or heterocycle, selected from the group hereinabove described, being substituted
with 0 to 5 groups selected from the group consisting of halogen, C;.¢ branched or’
unbranched alkyl which is optionally partially or fully halogenated, Cs.3 cycloalkyl, Cs.g -
cycloalkenyl, hydroxy, nitrile, C,3 alkyloxy which is optionally partially or ﬁllly
halogenated, NH,C(O) and di(C,.3)alkylaminocarbonyl;

b) Cs.7cycloalkyl selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, bicyclopentyl, bicyclohexyl and bicycloheptyl,
each optionally partially or fully halogenated and optionally substituted with one to three

Ci.3 alkyl groups, or an analog of such cycloalkyl group wherein one to three ring

~methylene groups are replaced by groups independently selected from the group

consisting of O, S, CHOH, >C=0, >C=S and NH;

¢) ;.0 branched alkenyl optionally partially or fully halogenated and optionally
substituted with one to three C;_s branched or unbranched alkyl, phenyl, naphthy! or
heterocyclic groups, with each such heterocyclic group being independently selected
from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl and isothiazolyl, and each such phenyl,
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naphthy!l or heterocyclic group being substituted with 0 to 5 groups selected from the
group consisting of halogen. C,.¢ branched or unbranched al_kyl which is optionally
partially or fully haloge-_neted, cyclopropyl. cyclobutyl, cyclopentanyl, cyclohexanyl.
cycloheptanyl, bicyclopentanyl, bicyclohexanyl. bicycloheptanyl, hydroxy, nitrile, Cy3
alkoxy which is optional]ly partially or fully halogenated, NH,C(O) and mono- or di(C;.
s)alkylaminocarbonyl;.

d) aCs.;cycloalkenyl selecte_d from the group consisting of cyclopentenyl,

" cyclohexenyl, -cyclohex_édienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
~ bicycloheptenyl, wherein such cycloalkenyl group is optionally substituted with one to

three C,.3 alkyl groups;
¢) nitrile; or

. Cis branched or unbranched alkoxycarbonyl Ci. branched or unbranched

., alkylaminocarbonyl, C).¢ branched or unbranched alkylcarbonylamino-C,.;-alkyl; -

Rzis: L

. -aCg branched or unbranched alkyl optionally pamally or fully halogenated and

optionally substituted with nitrile, =

- or Ry is acetyl, aroyl, Cy.4 branched or unbranched alkoxy optionally. partially or fully

halogenated, halogen, methoxycarbonyl or phenylsulfonyl;
R is:

a) . phenyl, naphthyl or heterocyclie group selected from the group consisting of . -
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl,
.furyl, tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl,
benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl, quinoxalinyl,
quinazolinyl, purinyl and indazolyl, wherein such phenyl, naphthy! or heterocyclic group
is optionally substitutcd with one to five groups selected from the group consisting of a

phenyl, naphthyl, heterocycle selected from the group hereinabove described in this -
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paragraph, C,.¢ branched or unbranched alkyl which is optionally partially or fully
halogenated, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
bicyclopentyl, bicyclohcxyl, bicycloheptyl, phenyl C,_s alkyl, naphthyl C,.; alkyl.
halogen, hydroxy. oxo, nitrile, C,.; alkoxy optionally partially or fully halogenated, C,.3
alkoxyC,.salkyl, C).sthioalkyl, C).sthioalkylC,_salkyl, phenyloxy, naphthyloxy,
heteraryloxy wherein the heterocyclic moiety is selected from the group hereinabove
described in this paragraph, nitro, amino, mono- or di-(C;.;)alkylamino, phenylamino,
naphthylamino, heterocyclylamino wherein the heterocyclyl moicty is selected from the -
group hereinabove described in this paragraph, NH>C(O), a mono- or di-(C1.3)a]kyl
aminocarbonyl, C,.s alkyl-C(0)-C .4 alkyl, amino-C,.5 alkyl, mono- or di-(C;.
3)alkylamino-C,.s alkyl, amino-S(0),, di-(C,.3)alkylamino-S(0);, Ry -C1.s alkyl, Rs-Cy5
alkoxy, Rg—C(0)-C\.s alkyl and R; -C.5 alkyl(R3)N, carboxy-mono- or di-(C).s )-aikyl-
amino; - ' -

b) a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl,
indenyl, dihydronaphthyl, tetrahydronaphthyl, benzocycloheptanyl and
benzocycloheptenyl, or a fused heterocyclyl selected from the group consisting of =
cyclopentenopyridine, cyclohexanopyridine, cyclopentanopyrimidine,
cyclohexanopyrimidine, cyclopentanopyrazine, cyclohexanopyrazine,
cyclopentanopyridazine, cyclohexanopyridazine, cyclopentanoquinoline,
cyclohexanoquinoline, cyclopentanoisoquinoline, cyélohexanoisoquinoline,' '
cyclopentanoindole, cyclohexanoindole, cyclopentanobenzimidazole,
cyclohexanobenzimidazole, cyclopentanobenzoxazole, cyclohexanobenzoxazole,
cyclopentanoimidazole, cyclohexanoimidazole, cyclopentanothiophene and
cyclohexanothiophene; wherein the fused aryl or fused heterocyclyl ring is substituted
with 0 to 3 groups independently selected from the group consisting of phenyl, naphthyl
and heterocyclyl selected from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl, and isothiazoly],
C).¢ branched or unbranched alkyl which is optionally partially or fully halogenated,
halogen, nitrile, Cy.3 alkoxy which is optionally partially or fully halogenated, phenyloxy,
naphthyloxy, heterocyclyloxy wherein the heterocyclyl moiety is selected from the group

hereinabove described, nitro, amino, mono- or di-(C;.3)alkylamino, bhenylamino,

27



10

15

20

WO 00/55139 PCT/US00/03865

naphthylamino. heterocyclylamino wherein the heterocyclyl moiety is selected from the
group hereinabove desctibed. NH,C(0), a mono- ordi-(C).3)alkyl aminocarbonyl, C
alkyl-OC(0), C, s alkyl-C(O)-C, - branched or unbranéhed alkyl, an amino-C,.5 alkyl,
mono- or di-(Cy_3)alkylamino-C,.s alkyl, Rg-C_s alkyl. R} -C.s alkoxy, Ry —C(0)-Cy.s
alkyl and R2 -C,.s alkyl(R13)N;

¢)  cycloalkyl selectégl from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, :éycloheptyi bicyclopentyl, bicyclohexyl and bicycloheptyl, -
wherein the cycloalkyl is optionally partially or fully halogenated and optlonally
substituted with one to three C, alkyl groups;

d) - Csg cycloalkenyll selected from the group consisting of cyclopentenyl,.
cyclohexenyl cvclo‘he'xadienyl cycloheptenyl, cycloheptadienyl, bicyclohexenyl and-
bicycloheptenyl, wherein such cycloalkenyl group is optxonally substituted with one to
three Cy.3 alkyl groups;

e) acetyl, aroyl, CigalkoxycarbonylC,.¢alkyl or phenylsulfonyl; or

- C,.s branched or unbranched alkyl optionally -partially or fully halogenated;

- or Ry and R; taken together optionally form a fused phenyl or pyridinyl ring;

each Rg and R;3 is independently selected from the group consisting of:.
hydrogen and C;4 branched or unbranched alkyl optionally partially or fully
halogenated;
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each Ry, Rs, Rg, Ry, Ry, Ry, Ry and Ry, is independently selected from the group

consisting of motpholine, piperidine, piperazine, imidazole and tetrazole;
mis0,lor2;

W.is OorS; .
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wherein X is directly attached to one or two -Y-Z. and

pharmaceutically acceptable derivatives thereof.

In one embodiment of the invention there are compounds of the formula(la) as provided

above and wherein:

Ar, is naphthyl, tetrahydronaphthyl. indanyl or indenyl and
WisO.

In another embodiment of the invention are compounds of the formula (Ia) as provided

immediately above and wherein:

Ar, is thiophene or pyrazole each substituted independently by one to three Ry, R;
or R3; '

Xis:

a Cs.7 cycloalkyl or cycloalkeny! optionally substituted with one to two 0xo groups or one

to three C,.4 alkyl, C,.4 alkoxy or Cj4 alkylamino chains each being branched or
unbranched; -

phenyl, indanyl, furanyl, thienyl, imidazolyl, pyridinyl, pyrazinyl, tetrahydrapyridinyl,

pyrimidinyl, pyridinonyl, piperdinyl, benzimidazole or piperazinyl; each being optionally

independently substituted with one to three Cy.4 alkyl, C;.4alkoxy, hydroxy, nitrile, amino,
mono- or di-(C;.; alkyl)amino, mono- or di<(C;3 alkylamino)carbonyl, NH,C(0), C,.¢
alkyl-S(O),, or halogen;

Y is:
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a bond or a C)4 saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more C atoms-are optionally replaced by O
or N, and wherein Y is o'p_tionally independently substitutcd with one to two oxo groups.

nitrile, phenyl, hydroxy or one or more C, alkyl optionally substituted by one or more

halogen atoms;
Zis:
phenyl, heteroaryl selected from pyridinyl, imidazolyl, furanyl and thienyl, heterocycle

selected from piperazinyl, 2-oxa-5-aza-bicyclo[2.2.1Theptanyl, pentamethylene sulfidyl,
pentamethylene sulfoxidyl, pentamethylene sulfonyl, tetrahydrofuranyl, merpholino,

_ thiomorpholino and piperidinyl,
- each of the aforementioned Z are optionally substituted with one to three halogen, Cy.¢
alkyl, C).¢ alkoxy, C\.3 alkoxy-Cy3 alkyl, C;.¢ alkoxycarbonyl, aroyl, . -~

morpholinocarbonyl, C3acyl, oxo, hydroxy, pyridinyl-C,.; alkyl, imidazolyl-C,.; atkyl,

" .+ tetrahydrofuranyl-C .; alkyl, nitrile-Cy.3 alkyl, nitrile, carboxy, phenyl wherein the phenyl

20
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ring is optionally substituted with one to two halogen, C,. alkoxy, hydroxy or mono- or

- di-(Cy.3 alkyl)amino, amino-8(O)s; Ci-¢ alkyl-S(O)m or phenyl-S(O)m wherein the phenyl
ring is optionally substituted with-one to two halogen, Ci.¢ alkoxy, hydroxy, halogen or
* mono- or di-(Cy.3 alkyl)amino; -

or Z is optionally substituted with one to three amino, aminocarbonyl or amino-C).; alkyl

wherein the N atom is optionally independently mono- or di-substituted by aminoC,.

-~ calkyl, Ci.salkyl, arylCosalkyl, Cy.s alkoxyCy.; alkyl, Cy_s alkoxy, aroyl, Cisacyl, Ci.

3alkyl-S(O)m~ or arylCo.;alkyl-S(O)m- each of the aforementioned alkyl and aryl attached
to the amino group are optionally substituted with one to two halogen, Ci. alkyl or Cy.4
alkoxy; '

or Z is optionally substituted with one to three aryl, heterocycle or hieteroaryl as
hereinabove described in this paragraph each in turn is optionally substituted by halogen,
Ci.¢ alkyl or C, ¢ alkoxy;
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or Z is hydroxy. hydroxyC).salkyl. halogen. nitrile, amino wherein the N atom is
optionally independently mono- or di-substituted by aroyl, Ci.3acyl, C.salkyl, Cis
alkoxyCi. alkyl, pyridinylC,_;alkyl, tetrahydrafuranylC,.yalkyl, nitrileC, 4alkyl or phenyl
wherein the phenyl ring is optionally substituted with one to two halogen, C, alkoxy,
hydroxy or mono- or di-(C,.; alkyl)amino,

or Z is Cy.¢alkyl branched or unbranched, C,.¢alkoxy or nitrileC,.salkyl;

R, is:
C,4 branched or unbranched alkyl optionally partially or fully halogenated;
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl optionally partially or
fully halogenated and optionally substituted with one to three C;.3 alkyl groups; oran
analog of such cycloalkyl group wherein one to three ring methylene groups are replaced -

by groups independently selected from the group consisting of O, S and NH;

Cs.10 branched alkenyl optionally partially or fully halogenated and optionally substituted
with one to three C,.s branched or unbranched alkyl;

cyclopentenyl and ¢cyclohexenyl optionally substituted with one to three Cy.3 alkyl groups; -

Rz is:

a Cy¢ branched or unbranched alkyl optionally partially or fully halogenated and
optionally substituted with nitrile;

R3is:

phenyl or hetérocyclic group selected from the group consisting of pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl and pyrazolyl, wherein such pheny! or heterocyclic
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group is optionally substituted with one to five groups selected from the group consisting
of a phenyl, heterocycle selected from the group hereinabovc described in this paragraph,
C). branched or unbranched alkyl which is optionally partially or fully halogenated,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclopentyl,
bicyclohexyl, bicycloheptyl, phenyl C,.5 alkyl, naphthyl C,_; alkyl, halogen, hydroxy,
0xo0, nitrile, C,.3 alkoxy optionally be partially or fully halogenated, C,.3 alkoxyC,.salkyl,
Ci.sthioalkyl, C,.sthioalkylC,_salkyl, phenyloxy, naphthyloxy, heteraryloxy wherein the

- heterocyclic moiety is selected from the group hereinabove described in this paragraph,

nitro, amino, mono- or di-(C,3)alkylamino, phenylamino, naphthylamino,

heterocyclylamino wherein the heterocyclyl moiety is selectcd from the group - -

~ hereinabove described in this paragraph, NH,C(O), a mono- or di-(C,.3)alkyl
. aminocarbonyl, Cy.5 alkyl-C(O)-Ci alkyl, amino-C;_; alkyl, mono- or di-(C,.

-3)alkylamino-C,.s alkyl, amino-$(0);, di~(C).3)alkylamino-S(O),, Ry -Cy.5 alkyl, R5-C;.5

- . alkoxy, Rg—C(0)-C. alkyl and R7-C,.5 alkyl(Rg)N, carboxy-mono- or di-(C s )-alkyl-

amino;

a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl, indenyl;

" .. wherein the fused aryl is substituted with 0 to:3 groups indcpendently selected from the-

group consisting of phenyl, naphthyl and heterocyclyl selected from the group consisting
of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl,

furyl, isoxazolyl, and - isothiazolyl, C,.¢ branched orunbranched alkyl which is optionally ' -

partially or fully halogenated, halogen, nitrile, C,.3 alkoxy which is optionally partially or
fully halogenated, phenyloxy, naphthyloxy, heterocyclyloxy wherein the heterocyclyl
moiety is selected from the group hereinabove described in this paragraph, nitro, amino,

- mono- or di-(C).3)alkylamino, phenylamino, naphthylamino, heterocyclylamino wherein

_ the heterocyclyl moiety is selected from the group hereinabove described in this
~ paragraph, NH,C(0O), a mono- or di-(C;.3)alkyl aminocarbonyl, C;4 alkyl-OC(O), Ci.s

alkyl-C(0O)-C, 4 branched or unbranched alkyl, an amino-C,.5 alkyl, mono- or di-(C,.
3)alkylamino~C1-5 alkyl, Rg -C|.5 alkyl, Rm -C1.5 alkoxy, Rl 1 —.C(O)-Cl-s alkyl and R]Z -Cl-
salkyl(R;3)N;
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cycloalkyl selected from the group consisting of cyclopropyl, cyclobuityl, cyclopentyl,
cyclohexyl, cycloheptyl. wherein the cycloalky] is optionally partially or fully

- halogenated and optionally substituted with one to three C,.; alkyl groups;

C,.¢alkoxycarbonylC,.¢alkyl;
or R; and R; taken together optionally form a fused pheny] or pyridiny] ring;

each Rg and R3 is independently selected from the group consisting of:
hydrogen and C).4 branched or unbranched alky! optionally partially or fully
halogenated; ' '
and

each Ry, Rs, R¢, Ry, Ry, Rig, Ry; and Rj; is independently selected from the group

consisting of morpholine, piperidinc, piperazine, imidazole and tetrazole;

wherein X is directly attached to one -Y-Z.

In yet still another embodiment of the invention there are the compounds of the
formula(la) as provided immediately above and wherein:

Ary is pyrazole;

Xis:

cyclopentenyl, cyclohexenyl, cycloheptenyl, optionally substituted with an oxo group or

one to three Cy_4 alkyl, C,4 alkoxy or C,4 alkylamino chains each being branched or.-
unbranched;
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phenyl, furanyl, thienyl. pyridinyl. pyrazinyl piperidinyl or pyrimidinyl each being
optionally independently substituted with one to three C,. alkyl, C,.;alkoxy. hydroxy or

halogen;
Zis:

phenyl, heteroaryl selected from pyridinyl, imidazolyl and furanyl, heterocycle selected
from 2-oxa-5-aia-bicyclo[2.2.l]heptanyl, pentamethylene sulfidyl, pentamethylenc
sulfoxidyl, pentamethylene sulfonyl, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl,
morpholinol:,. thiomorpholino, thiomorpholino éulfoxide and piperidinyl,

each of the aforementioned Z are optionally substituted with one to three halogen, Cy.¢

alkyl, Cy.¢ alkoxy, C).3 alkoxy-C,.3 alkyl, C,.s alkoxycarbonyl, aroyl,

- morpholinocarbonyl, Ci3acyl, oxo, hydroxy, pyridinyl-C;3 alkyl, imidazolyl-C,.; alkyl,

tetrahydrofuranyl-C,; alkyl, nitrile-Ci.; alkyl, nitrile, carboxy, phenyl wherein the phenyl
ring is optionally substituted with one to two halogen, C.¢ alkoxy, hydroxy or mono- or
di-(C;.3 alkyl)amino, amino-S(O)g, C.¢ alkyl-S(O)m, or phenyl-S(O)y, wherein the phenyl

- ring is optionally substituted with one to two halogen, C,.s alkoxy, hydroxy, halogen or

mono- or di-(C,_; alkyl)amino;

or Z is optionally substituted with one to three amino, aminocarbony! or amino-C,.; alkyl-

. wherein the N atom is optionally indcpendently mono- or di-substituted by aminoC,.

galkyl, C;.3alkyl, arylCyalkyl, Cy.salkoxyC, 3 alkyl, Cy.s alkoxy, aroyl, Cjsacyl, Ci.
3alkyl-S(O)m-, pyridinylCq.zalkyl, tetrahydrafuranylCy.salkyl, or arylCy.;alkyl-S(O)m-
each of the aforementioned alkyl and aryl attached to the amino group is optionally
substituted with one to two halogen, C,.¢ alkyl or.C,_ alkoxy;

or Z is hydroxy, hydroxyCi.;alkyl, halogen, nitrile, amino wherein the N atom is’
optionally independently mono- or di-substituted by C..(,alkyl, pyridinylCo.3alkyl,
tetrahydrafuranylCy.;alkyl, C).s alkoxyC,.; alkyl, Ci.3acyl, nitrileC, 4alkyl or phenyl
wherein the phenyl rihg is optionally substituted with one to two halogen, C;.¢ alkoxy,
hydroxy or mono- or di-(C,.; alkyl)amino, |

or Z is C}.¢alkyl branched or unbranched, C_galkoxy or nitrileC;_qalkyl;
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R) is:
C, branched or unbranched alkyl optionally partially or fully halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl and cycloheptanyl optionally
partially or fully halogenated and optionally substituted with one to three C,.; alkyl
groups, or an analog of such cycloalkyl group wherein one to three ring methylene

groups are replaced by groups independently selected from the group consisting of O, S
and NH;

C;.10 branched alkenyl optionally partially or fully halogenated and optionally substituted
with one to three C;.; branched or unbranched alkyl;

cyclopentenyl and cyclohexenyl optionally substituted with one to three C, 3 alkyl groups;
R, is:

a C) branched or unbranched alkyl optionally partially or fully halogenated and
optionaily substituted with nitrile;

R3 is:

phenyl or heterocyclic group selected from the group consisting of pyridinyl,
pyrimidinyl, pyridazinyl and pyrazolyl. wherein such phenyl or heterocyclic group is
optionally substituted with one to five groups selected from the group consisting of a
phenyl, heterocycle selected from the group hereinabove described in this paragraph, Ci.¢
branched or unbranched alkyl which is optionally partially or fully halogenated, phenyl
Cisalkyl, halogen, hydroxy, oxo, nitrile, C,.; alkoxy optionally partially or fully
halogenated, Cy.sthioalkyl, C,.sthicalkylC; salkyl, amino, mono- or di-(Cj.3)alkylamino,
NH,C(O) or 2a mono- or di-(C,.3)alkyl aminocarbonyl,
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CisalkoxycarbonylC)ealkyl;

or R; is cyclopropyl or cyclopentyl each optionally partially or fully halogenated and
optionally substituted with one to three C,; alkyl groups

or R, and R, taken together optionally form a fused phenyl or pyridinyl ring.
In yet a further embodiment of the invention there are the compounds of the formula(la)
as provided immediately above and wherein:

Y is -CHy-, -O~(CHz)o3-, -CH2CHy-, -CHNH-, -CH>CH;-NH-, NH-CH;CHy-,
-CH;-NH-CHy-, -NH-, -NH-C(O)-, -C(Q)-; -CH(OH)-, -CH2(CH,CHs)- or a bond;

X is:

- cyclohexenyl optionally substituted with an oxo group or one to threc Ciqalkyl, Ci4

alkoxy or Cj.4 alkylamino chains each being branched or unbranched;

phenyl, pyridinyl, pyrazinyl, piperidinyl or pyrimidinyl each being optiohally -
independently substituted with one to three C\» alkyl, Ci.,alkoxy, hydroxy or halogen;

Zis:

phenyl, heteroaryl selected from pyridinyl, imidazolyl and furanyl, heterocycle selected
from 2-oxa-5-aza-bicyclo[2.2.1Theptanyl, pentamethylene sulfidyl, pentamethylene
sulfoxidyl, pentamethylene sulfonyl, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl,
morpholino, thiomorpholino, thiomorpholino sulfoxide and piperidinyl,

each of the aforementioned Z are optionally substituted with one to three halogen, C,.¢
alkyl, C,.¢ alkoxy, C,.3 alkoxy-Ci.3 alkyl, Ci.¢ alkoxycarbonyl, aroyi,
morpholinocarbonyl, C;.3acyl, oxo, hydroxy, pyridinyl-C.3 alkyl, imidazolyl-C,; alkyl,
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tetrahydrofuranyl-C,.; alkyl. nitrile-C).; alkyl. nitrile, carboxy, phenyl wherein the phenyl
ring is optionally substituted with one to two halogen, C,_ alkoxy, hydroxy or mono- or

di-(C,.; alkyl)amino. amino-S(O)m, Ci.¢ alkyl-S(O)n. or phenyl-S(O)m wherein the ph_cnyl
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ring is optionally substituted with one to two halogen, C. alkoxy, hydroxy, halogen or
mono- or di-(C;.3 alkyl)amino;

or Z is optionally substituted with one to three amino or aminocarbonyl wherein the N
atom is optionally independently mono- or di-substituted by aminoC,¢alkyl, Cysalkyl,
arylCo.alkyl, Cys a'lkoxyC.;.g alkyl, C,.s alkoxy, aroyl, C;.zacyl, CL;alky]-S(O),,-,—or
arylCo.3alkyl-S(O)m- each of the aforementioned alkyl and aryl attached to the amino.
group is optionally substituted with one to two halogen, C,_¢ alky! or Cy alkoxy; -

orZis hydroxy, hydroxyC,.;alkyl, halogen, nitrile, amino wherein the N atom is
optionally independently mono- or di-substituted by C;.zalkyl, pyridinylC,.;alkyl,
tetrahydrafuranylC,.palkyl, C,.; alkoxyC,_; alkyl, Cl.gacy_l, nitrileC, 4alkyl, phenyl
wherein the phenyl ring is optionally substituted with one to two halogen, C; alkoxy,
hydroxy or mono- or di~(C,.; alkyl)amino,
or Z is C)_¢alkyl branched or unbranched, C;.salkoxy or nitrileC,.4alkyl;

R;is:
C,4 branched or unbranched alkyl optidnally partially or fully halogenated;

Ry is:

a Cy.; branched or unbranphed alkyl optionally partially or fully halogenated and
optionally substituted with nitrile;

Rjis:

phenyl or heterocyclic group selected from the group consisting of pyridinyl,
pyrimidinyl, and pyrazolyl, wherein such phenyl or heterocyclic group is optionally

37




10

15

20

25

30

‘WO 00/55139 PCT/US00/03865

substituted with one to five groups selected from the group consisting of C,.; branched or

“unbranched alkyl which is optionally partially or fully halogenated. C,.; alkoxy which
optionally partially or fully halogenated, C,sthioalkyl, C;.sthioalkylC,salkyl, amino or

NH,C(O);
C,.;alkoxycarbonyl;

or R3 is cyclopropyl or cyclopentyl each optionally parually or fully halogenated and
optionally substltuted w1th onc to three Cjzalkyl groups.

In a yet still further embodiment of the invention there are the compounds of the

formula(la) as prowded immediately above and wherem

Ar is 5-tert-butyl-pyrazol—3-yl wherem the pyrazole rmg is substttuted
mdependently by one to two R; or Ra;

Xis:

cyclohexenyl;

phenyl; pyﬁdinyl, pyrazinyl, piperidinyl or pyrimidinyl each being optionally
independently substituted with Cj_salkoxy or hydroxy; :

Zis:

phenyl, heteroaryl selected from pyridinyl and furanyl, heterocyc]e selected from 2-oxa-
5-aza-bicyclo[2.2.1]heptanyl, pentamethylene sulfidyl, pentamethylene sulfox1dyl
tetrahydrofuranyl, piperazinyl, morpholino, thiomorpholino and piperidinyl,

each of the aforementioned Z are optionally substituted with one to three C;.; alkyl, C)3
alkoxy, oxo , hydroxy or NH,C(O)-;
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or Z is hydroxyC, satkyl. amino wherein the N atom is optionally independently mono- or
di-substituted by pyridinylrhelhyl, tetrahydrafuranylmethyl_. Ci3 alkoxyCi.; alkyl, Cj.3acyl
or nitrileC.salkyl,

or Z is nitrileC)_4alkyl;
Riis:

pheﬁyl or heterocyclic group seleéted from the group consisting of pyridinyl,
pyrimidinyl, and pyrazolyl, wherein such phenyl or heterocyclic group is optionally
substituted with one to two groups selécted from thé group consisting of Cy; alkyl which
is optionally partially or fully halogenated Ci-2 alkoxy which optionally pamally or fully
halogenated, C. zt}noalkyl C-thioalkylCi;alkyl, amino or NH,C(O);

Cs-zalkoxycarbonyl;

or Rs is cyclopropyl or cyclopentyl each optionally partially or ﬁ:lly halogenated and
optionally substituted with one to three C;_; alky} groups.

In an even further embodiment of the invention there are the compounds of the

formula(a) as provided immediately above and wherein X is pyridinyl.

In a yet still even further embodiment of the invention there are compounds of the

formula(Ia) as provided immediately above and wherem the pyridiny! is attached to Ar;
via the 3-pyridinyl position.

The following are representative compounds of formula(la) of the invention:

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4-morpholin-4-yl-methylphenyl)-
naphthalen-1-yl]-urea;
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1-[5-tert-butyl- 2-p—to]y1—2H pyrazol- 3-y1]—.> [3-(4- morpholm-4-vl-meth\ lphenyl)- -
naphthalen-1-ylj-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(5S-morpholin-4-yl-methylfuran-2-yl)-
naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(morpholin-4-y1-
methyl)cyclohexenyl)-naphthalen-1-yl]-urea; .

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3- [4 (2 (4-morpholm-4-yl)ethylphenyl)-
naphthalen-1-yl]-urea;

1-[5-tert-butyl- 2-p-tolyl-2H-pyrazol 3-yl]-a-[4-(4-d1methylamlnomethylphenyl)-
naphthalen-1-yl}-urea;

| -[5-tert—butyl-2-p-tolyl-ZH-pvrazol- -yl]-.a-[4-(5 (morphol1n-4-y1-methyl)pyndm-2-yl)-

naphthalen-1-ylj-urea;

-[5-tert-butyl-2—p-lolyl-2H-pyrazol-3-yl] -3-[4-(6-(morpholin- 4-y]—methyl)pyndm—3-yl)-'
naphthalen-1-yl}-urea; :

- 1 [5-tert-butyl-2 (6-methyl-pyndm-3-yl)-2H-pyrazol‘3-yl]-3 -[4- (6—(m0rphohn—4—yl-

methyl)pyridin-3-yl)-naphthalen-1 -yl]-urea

1-[5-tert-butyl- 2—methyl-2H-pyrazol-3-yl] -3-[4-(6- (morpholm-4-y1-methyl)pyr1dm—3-yl)—
naphthalen-1-yl]-urea;

-[5-tert-butyl-2—(6-methyl-pyndm-3-yl)-2H-pyrazol-3-yl]-3 [4-(3-(2 (morphohn—4—
yl)ethylamino)cyclohexenyl)-naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3,4-(morpholin-4-yl-methyl)phenyl)-
naphthalen-1-yl]-urea;

1- [S-tert-butyl—Z-p-tolyl-ZH-pyrazol-3-yl] -3- [4 -(4-methylpiperzin-1-yl-methyl)phenyl)- -
naphthalen-1-yl}-urea;

l-[5—tert-buty1-2-p—tolyl—2H-pyrazol-3-yl]-3_-[4-(piperdin-1-yl-méthyl)phenyl)— _ |
naphthalen-1-yl]-urea; ' ' '

1- [5-tert-butyl-2—(6—methyl-pyrldm-3-yl)-2H-pyrazol 3-yl}-3-[4-(3-(2-(pyridin-2-
yl)ethylamino)cyclohexenyl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-[4-(4-2-(pyridin-4-
yDethylaminomethyl)phenyl )naphthalen— 1-yl}-urea;
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1-[S-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(4-(pyridin-3-yl-
methylaminomethyl)phenyl)naphthalen-1-yl}-urea;

1 -[S-ten-b\ityl-2-(6-methyl-pyridin—3—y 1)-2H-pyrazol-3-y1]-3-[4-(4-(3.4-
dimethoxyphenylmethyl)-3-hydroxyphenyl)naphthalen-1-yl]-urea; -

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3 -yl]-3-[4-(6-oxd- 1,6-dihydro-pyridin-3-
yDnaphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1})- 2H—pyrazol-3-yl] -3-[4-(4- (morpholm-4~yl—
methyl)phenyl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2- (6—methyl—pynd1n— -yD)- 2H-pyrazol- -yl}-3-[4-(4- (morpholm-4-yl-
methyl)imidazol-1-yl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4- (morphohn—4-yl—methyl)1m1dazo]—1-
yDnaphthalen-1-yl]-urea; _

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)- 2H-pyrazol—3-yl] -3-[4-(4-(furan-3 -yl methyl)-3- C

hydroxyphenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(4-
hydroxybutylamino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1- [S-tert-butyl-2-(6-methyl-pyr1d1n-3—yl)-2H-pyrazo]-3-yl'| 3- [4-(4-(pyr1dm—3—y]-methyl)- -
3-hydroxyphenyl)naphthalcn-1-yl]-urea;

1-{5-tert-butyl-2-(4-methyl-3-carbamylphenyl)-2H-pyrazol-3 -yl]-3 [4 (6-(morpholm~4-
yl-methyl)pyridin-3-yl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}- 3-[4-(4-(1m1dazol—2-yl-
methyl)-3-hydroxyphenyl)naphthalen-1-yl}-urea;

1- [5-tert-butyl—2-(6-methy1—pyr|dm-3-y|)-2H-pyrazol-3-yl]-3 -14- (4-(3-hydroxymorphohn-
4-yl-methyl)phenyl)naphthalen-1-yl]-urea;

1-{5S-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(4-(N-2-methoxyethy-N-
methylaminomethyl)phenyl)naphthalen-1-yl}-urea; _

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)- 2H-pyrazol-’5-yl]—3-[4-(4-(4-hydroxymorpholm- -
4-yl-methyl)phenyl)naphthalen-1-yl]-urea; '

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3-[4-(3-(morpholin-4-yl-
methyl)cyclohexenyl)-naphthalen-1-yl]-urea;

1-[5—tert-butyl-2-(6-methyl-pyridin—3-y])-2H-pyrazol-3-yl]—3—[4-(4-(tetrahydrofuran-3-yl-
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methyl)-3-hydroxyphenyl)naphthalen-1-ylj-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-y1}-3-[4-(4-(N,N-di-(2-
methoxyethyl)aminomethyl)phenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(3-
cyanopropoxy)pyndm-3-yl)naphtha1en— -yl}-urea;

1-[5-tert-butyl-2- -(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl]-3- [4-(4-morph0hn-4-yl-
methyl-plperdmyl)naphthalen- -yl]—urea

1-[5-tert-butyl-2- (6-methyl-pynd1n-3-yl)-2H—pyrazol 3-yl]-3 [4-(4-(N.N-di~(2-

. cyanoethyl)ammomethyl)phenyl)naphtha]en- -yl]-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(1 -morph'o’lin-4-yl-indan-S-yl)-
naphﬂlalen- -yl]-urea

1-[5-tert-butyl-2- (6-methy1-pynd1n-3-yl)-2H-pyrazol- -yl]-3- [4—(4-(furan—2—yl-methyl)-3-
hydroxyphenyl)naphthalen— -yl]-urea; , _

[5-tert-butyl-2-(6-methyl-pyndm-3-yl)-2H-pyrazol 3-yl]-3 [4- (4-(thlomorpholm-4-yl-

methyl)phenyl)naphthalen— -yl]—urea

-[5-tett-butyl-2-(6-methyl-pyndm-a-yl)-2H-pyrazol-3-yl]-3 [4-(4-(3-
carboxanndomorphol1n-4-yl-methyl)phenyl)naphthalen— -yl]-urea;

1- [5-tert-butyl-2-(6-methyl-pyr1dm- -yl)-2H-pyrazol-3-yl]-3-[4- (4-(2—methyl-3-oxo-
pxperzm-l-yl-methyl)phenyl)naphthalen— -yl]-urea,

1- [5-tert-butyl 2-(2-methylpynm1dm—5-yl)-ZH—pyrazol- -yl}-3-[4- (6-(morpholm-4-yl- '
methyl)pyndm—3-yl)naphtha1en— -yl]-urea,

1-[5-tert-butyl-2-(6-methyl-pyridin-3 —yl)-2H—pyrazol-3-y}]-3-[4-(6-(4-
hydroxybutyloxy)pyndm-3-yl)-naphthalen- -ylj-urea;

-[3-tert—buty] 1'H-[1 4']b1pyrazol -5-yl]-3- [4-(6-(morpholm-4-yl-methyl)pyndm-3-
yl)naphthalen-1 -yl]-urea

-[5-tert-butyl-2-(6-methyl—pyndm-3~yl)—2H-pyrazol-3-yl] -3-[4-(4-(furan-2-yl-methyl)-3-
methoxyphenyl)naphthalen— -yl]-urea

1-[5-tert-butyl-2-(6-methyl-pyridin-3 -yl)-2H—pyrazol-3—yl] 3-[4-(5~(morphohn— '
4carbonyl)pyrazm-2-yl)naphthalen— -yl]-urea,

1-[5-tert-butyl-2- (6—methy]-pyr1dm-3-yl)-2H-pyrazol-3-yl]—3-[4-(6-(tetrahydrothxopyran
4-yl-amino)pyridin-3-yl)-naphthalen-1-yi]-urea;
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1-[5-tert-butyl-2-(2-cyanoethyl)-2H-pyrazol-3-yl]-3-[4-(6-(morpholin-4-yl-
methyl)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(6~(2.6-

: dimethylmorpho}in-4-yl-methyl)pyridin—3~y1)-naphthalen-l_-yl]-urca;

1-[5-tert-butyl-2-(2-methoxypyridin-5-yl)-2H-pyrazol-3-yl}-3-{4-(6(morpholin-4-yl-
methyl)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-aminoypyridin-5-y1)-2H-pyrazol-3-yl]-3-[4-(6-(morpholin-4-yl-
methyl)pyndm-3-yl)—naphthalen- -yl]-urea

1-[5-tert-butyl-2-(6-ox0-1 6-d1hydropyr1d1n—3-yl)—2H-pyrazol-3-yl]—3 [4-(6- (morpholm-
4-yl-methyl)pyridin-3-yl)-naphthalen-1-yl]-urea; '

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3-[4-(6-(morpholin-4-yl-4-
carbouyl)pyrldm—.a-yl)-naphthalen- -yl}-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3-[4- (6-(2-oxa-5-aza---
b1cyc10[2 2. 1]hept-S-yl—methyl)pyndm-3—yl)—naphthalen— -yl]-urea;

1- [5-terl-butyl -2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4- (3-carbamylphenyl)naphthalen— -yl]- -
urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-y1]-3-[4-(4-(N-(2-cyanoethyl)-N-
(pyridin—3—yl-methyl)aminomcthyl)phenyl)-naphthalen-1-yl]-urea' -

1- [S-tert-butyl-Z (6-methyl-pyr1d1n-3-yl)-ZH-pyrazol- -y1]-3-[4-(4-(N- (2-cyan0ethyl)—N-
(pyndm~2-yl-methyl)ammomethyl)phenyl)-naphthalen- ~yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yI)-2H-pyrazol-3-yl}-3-[4-(4-(N-(2-cyanoethyl)-N-
(tetrahydrofuran-2-yl-methyl)aminomethyl)phenyl)-naphthalen-1-yl}-urea;

1-[S-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(morpholin-4-yl-
methyl)-4-methoxypyridin-3-yl)-naphthalen-1-ylJ-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl}-3-[4-(6-( l-morpholm-4-yl—
propyDpyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(N-(3-.
methoxypropyl)amino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(N-(3-
methoxypropyl)-N-methylamino)pyridin-3-yl)-naphthalen-1-ylj-urea;
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1-[3-tert-butyl- 1'-methyl-1'Ti-[1.4']bipyrazol-5-yl}-3-| 4-(6- (morpholm-4—yl-
methyDpyridin-3 -vl)naphthalen— -ylJ-urea;

1-[5-tert-butyl-2- bcnzyl-2H-pyrazol-3-yl] -3- [4»(6-(morpholm-4-yl-methyl)pyndm-3-yl)-
naphthalen-1-yl]-urea;

1-[5-tert-butyl-2- (6-mcthyl-pyndm-a-yl)-2H-pyrazol 3-yl]—3 [4-(4-(N-N-ch-(2-
cyanoethyl)aminomethyl)phenyl)-naphthalen-1 -yl]—urea

1-[5-tert-butyl- 2-p-tolyl-2H-pyrazol-3-yl] -3- [4-(4-(4-carbamy]phenyl)naphthalen— -yl]-
urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3 -yl)-'2H_-pyrazol-‘.§-yl]-3-[4-(6-(1 -oxo-
tetrahydrothiopvran-4yl-amino)pyridin—3-yl)-naphtha]en— -yl]-urea;

amino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[3-tert-butyl-1'-(3-cyanopropyl)-1'H-[1,4']bipyrazol- 5-yl]-3 [4- (6-(morphohn-4-y1-
methyl)pyridin-3-yl)naphthalen-1-yl]-urea;

-[5-tert-buty1-2-p-tolyl 2H-pyrazol- -yl] 3 [4-(3-methanesulﬁnylphenyl)naphthalen -1-
yl}-urea;

1- [5-tert-buty1-2-p-tolyl-ZH-pyrazol- -yl] 3- [4—(3-methanesulfonylphenyl)naphthalen-1-
ylj-urea;

1-[5-tert-butyl-2-p-tolyl- 2H—pyrazol- -yl]-3- [4 (3—sulfonam1dophenyl)naphthalen— -yl]- :
urea; .

-[S-tert-butyl-Z-p-tolyl -2H-pyrazol-3 -yl]-3 [4-(3- (morpho]m-4- :
yDcarbonylphenyl)naphthalen-1-yl}-urea; :

-[S-tert—buty1-2-(6-methyl-pyndm-3-yl)-2H—pyrazol-3-yl]-3 [4- (5-(tetrahydrothlopyran-
4yl-amino)pyrazin-2-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(6-
(methylcarbonylamino)pyridin— -y1)-naphthalen-1 -yl]-urea'

1-{5-tert-butyl-2-p-tolyl- 2H-pyrazol—3-yl]-3 [4-(6 (morpholm—4-y1-4-carbonyl)pheny])-
naphthalen-1-yl}-urea;

1-[3-tert-butyl-1 -(3-methylsulfanylpropyl) I'H -1 4']b1pyrazol-5-yl] 3-{4-(6- (morphohn—
4~yl-methyl)pynd1n-3—yl)naphthalen- -yl)-urea;

1—[5-tert-butyl-2-p-tolyl-2H-pyrazol-3 -yl]-3-[4-(5-(mdrpholiﬁ-4-yl-carbonyl)pyridin—3-
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yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3- [4-(5-(morpholm-4—yl-
methyl)pyrazin-2-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)}-2H-pyrazol-3-yl}- 3-[4-(6-am1nopyr1dm-a-
yDnaphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4- (6-(1-methylp1perdm—4-

yl-amino)pyridin-3-yl)naphthalen- 1-yl]-urea;

1- [5-tert-butyl-2-(2-methylpynmldm-S-yl)-ZH-pyrazol-3-yl]-3 -[4-(6- (2-methyl-3-oxo-
piperzin-1-yl-methyl)pyridin-3-ylnaphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methylpyrimidin-5-yl)-2H-pyrazol-3-yl}-3-[4-(6- (morphohn-4-yl-
carbonyl)pyridin-3-yI)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(2-methylpyrimidin-5-y1)-2H-pyrazol-3-yl}-3-[4-(6-(N N-dl-(2-
methoxyethyl)ammomethyl)pynd1n-3-yl)naphthalen— -yl]-urea;

—[S-tert-butyl-z-(2—methy1pynm1d1n-5-y1)—2H-pyrazol-3 ~y1]-3-[4-(6-(1-0x0-
thiomorpholin-4-yl-methyl)pyridin-3-yl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2- (2-methy1pynm1d1n-5—yl)-2H-pyrazol- -yl]-3-[4-(6- (tetrahydropyran—4--f :

yl-amino)pyridin-3-yl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methylpyrimidin-5-y1)-2H-pyrazol-3-y1]-3-[4-(5- (morphohn-4—yl—

- methyl)pyrazin-2-yl)naphthalen-1-yl]-urea;

-[5-tert-buty!—2-(2-methylthlopynm1dm-5-yl)-2H-pyrazol-3-yl] 3-[4-(6- (morpholm—4- -

yl-methyDpyridin-3-yl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(6- (2-methyl-3-oxo-p1perzm-1-yl-
methyl)pyridin-3-yl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(6- (pyndm-3-y1—oxy)pyndm-3-
yDnaphthalen-1-yl}-urea

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(6- (pyrnd1n-3-yl-atmno)pynd1n-3-
yDnaphthalen-1-yl]-urea;

1-[S-tert-butyl-2-(2-methoxypyrimidin-5 -yl)-2H-pyrazol-3-—yl]-3 [4-(6 (morpholin-4-yl-
methyl)pyridin-3-yl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(5-carbamylpyridin-3-yl)naphthalen-1-
yl}-urea;
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1-[5-tert-butyl-2- (7-ammopynmxdm-a-yl)-2H-pyrazol-3-yl] -3-[4-(6-(morpholin-4-yl-
mcthyl)pyndm—a-yl)naphthalen- -yl}-urea; "

1-[5-tert-butyl-2-(2-methylpyrimidin-5-yl)-2H-pyrazol-3 -yl] 3-[4-(4- (morphohn-4-yl-
methy])phenyl)naphthalen- -yl]-urea;

1- [3-tert-butyl -1'-methyl-1 'H -[t 4']b1pyrazol-3-yl]-3 [4-(6-(morpholm-4—yl-
-methyl)phenyl)naphthalen— -yl]-urea;

1-[5-tert-butyl-2- (2-cyclopropylpyr1m1dm— -yl)—2H—pyraml-3-y]]-3-[4-(6-(morpholm—4— :
yl—methyl)pyndm-3-yl)naphthalen— -yl]-urea,

1- [5-tert-butyl-2—p-tolyl-2H-pyrazol- -yl] 3-{4-(2- (pyr1d1n—3-yl-ammo)pynmldln-S-

' yl)naphthalen- -yl]—urea

1- [5-tert-butyl-2-p-tolyl—2H-pyrazol 3-y1]-3-[4-(6-~ (l-oxo-tetrahydrolhlopyran-4-yl-

' ammo)pyndm—3-yl)naphthalen— -yl]-urea,

1- [5-tert-butyl-2-p-tolyl—ZH-pyrazol 3-yl] -3-[4- (6-(thlomorphohn-4-yl-methyl)pyndm-S-
yl)naphthalen- -y]]-urea,

1- [S-tert-butyl—Z-p-tolyl-ZH-pyrazol- -yl] -3- [4-(3-benzyl 3H-1m1dazo[4 5-b]pyndm-6-

' -yl)naphthalen— -yl]-urea o

1-[5-tert-butyl-2- (6-methy1-pyndm—3-yl)—2H-pyrazol—3-yl]-3-[4-(6-(pyndm-3-yl-

"_methyl)pyndm—B-yl)naphthalen- -yl]-urea;

1- [5-tert-butyl-2-p-tolyl—2H-pyrazol-3-yl]-3 [4—(2 (morpholm—4-yl-carbonyl)pynm1d1n—5--
'_yl)naphthalen- -yl]-urea .

1- [5-ten-butyl-Z-p-toly1-2H-pyrazol 3-yl] 3 [4-(2 (morphol1n-4-yl-methyl)pyr1m1d1n—5—
yl)naphthalen- -yl]-urea,

1- [5-tert-butyl-2—p-tolyl-2H-pyrazol-3-yl] -3- [4-(3-ammo-4-carbamylphenyl)naphthalen—
-yl]-urea :

1- [5-tert-butyl-2-p-tolyl-2H—pyraz.ol -3-yl}-3-[4-(6- (l-oxo-thlomorpholm-4-yl-
methyl)pyridin-3-yl)naphthalen-1 -yl]-urea

-[5—tert-butyl-2-p-toly]-2H—pyrazol -3-yl}- 3-[4-(6—(pyndm-3-yl-methyl)pyndln-3-
yl)naphthalen-1-yl]-urea;

1- [S-tert-butyl-z-p-tolyl-2H-pyrazol-3-y1] -3- [4-(6 (hydroxy-pyndm—3-yl-methyl)pyndm—
3-yhnaphthalen-1-yl}-urea;

l-[5-teﬂ-butyl-2-(2-meﬂmylpyrimidin-S—yl)-2H-pyrazol-3—yl]-3-[4-(2-(morpholih—4—yl-
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methyl)pyrimidin-5-¥lnaphthalen-1-yl]-urea;

and the pharmaceutically acceptable derivatives thereof.

In another embodiment of the invention there are provided the following compounds of
the formula(la):

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(5-(morpholin-4-yl-methyl)pyridin-2-yl)-
naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3- [4-(6 (morpholm-4-yl-methyl)pyndm- -yb)-
naphthalen-1-yl]-urea; -

1-[5-tert—butyl-Z—(6-methyl-pyridin-3—y!)—2H~pyrazol-3-yl]-3-[4-(3-(2-(pyridin-2-
yl)ethylamino)cyclohexenyl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4-(pyridin-3-y}-
methylaminomethyl)phenylnaphthalen-1 -yl]-urea

1- [5-tert-butyl-2 (6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3- [4 (4-(morphohn—4-yl—
methyl)phenyl)naphthalen-1-yl}-urea;

l~[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(6-(4—
hydroxybutylamino)pyridin-3-yl)-naphthalen-1-ylj-urea; '

1-[5-tert-butyl-2-(4-methyl-3-carbamylphenyl)-2H-pyrazol-3-y1}-3- [4-(6 (morpholm-4-
yl-methyDpyridin-3-yl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3- [4 (4- (3-hydroxyp1pendm— '
1-yl-methyl)phenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2- (6—methyl-pynd1n—3-yl)-2H-pyrazol-3-yl] 3-[4- (4-(4-hydroxymorpholm—
4-yl-methyl)phenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3-[4-(3-(morpholin-4-yl-
methyl)cyclohexenyl)-naphthalen-1-yl]-urea;

1- [5-tert-butyl-2-(6-methyl-pyndm-3-yl)-2H-pyrazol—a—yl]-3 [4-(4- (tetrahydroﬁ.xran—3-y]—
methyl)-3-hydroxyphenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(4-(N ,N—di-(2-
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methoxyethyl)aminomethyl)phenyl)naphthalen-1-yl}-urea;

' 1-[5-tert-butyl-2-(6-—methyl-pyridin—3-yl)-2H-pyrazoI;3-yl]-_3-[4-(6-(3—

cyanopropoxy)pyridin-3-y1 )naphthalen— 1-yl]-urea;

1-[5-tert-butyl-2-( 6-methyl-pyndm—3-yl)-ZH-pyrazol- -yl}-3- [4-(4-morpholm-4—yl—

methyl-piperdinyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(4-(N,N-di-(2-
cyanoethyl)ammomethyl)phenyl)naphthalen- ~ylJ-urea; ’

1-[5-tert-butyl-2-(6-methy)-pyridin-3-yl)-2H-pyrazol-3-yl]-3- [4 (4- (furan-?.—yl-methyl) -3-

hydroxyphenyl)naphthalen— -yl]-urea

. 1- [5-tert~butyl-2 (6—methyl-pyndm—3-yl)-ZH-pyrazol 3-y1] -3- [4 (4-(th10morpholm—4—yl—

methyl)phenyl)naphthalen- -yl]-urea

| 1 [S-tert-butyl—2 (6-methy]-pyndm-3-y1)-2H-pyrazo]—3-yl] -3- [4-(4-(3-

carboxamldoplperldm- -yl-methyl)phenyl)naphthalen— -yl]-urea

1- [S-tert-butyl-2-(6—methyl-pyr1d1n—3-yl)-2H-pyrazol- -yl]-3-[4 (4-(2-methyl- -0X0-

_ p1perzm—l-yl-methyl)phenyl)naphthalen- -yl]-urea

1. [5-tert-butyl-2 (2-methylpynm1dm-5-yl)-2H-pyrazo1-3-yl]-3 [4—(6-(morphohn-4~yl-

methyl)pynd1n—3-yl)naphthalen— -yl]-urea,

1- [5-tert-butyl-2 (6-mcthyl—pyndm—3-yl)-2H-pyrazol-3-yl]—3 [4—(6-(4-

hydroxybutyloxy)pyndm—a-yl)—naphthalen- -yl]-urea,

.. 1- [3-tert-butyl- ‘H [l 4']b|pyrazol S-yl] 3- [4-(6 (morphol1n-4-yl-methy1)pyndm-3- -

yl)naphthalen- -yl]-urea, .

l [S-tert-butyl—z (6-methyl-pyndm—3-yl)—2H-pyrazol-3-yl] 3-[4 (6 (tetrahydrothlopyran-
4-yl-ammo)pyndm-3-yl)-naphthalen— -yl]-urea

methyl)pyridin-3-yl)-naphthalen-1 -yl]-urea,

—[5-tert-butyl-2 (6-methyl—pyr1d1n-3-yl)—2H—pyrazol 3-yl}-3 -[4-(6- (2 6- |

dlmcthylmorphohn-4-yl-methyl)pyndm—3-yl)-naphthalen- -yl}-urea;

1- [5-tert-butyl-2-(2-methoxypyndm—5-yl)-2H-pyrazol-3-yI]-3 [4-(6- (morpholm-4-yl—
methyl)pyndm—3-yl)-naphthalen- -yl}-urea;

-[5-tert-butyl—2 (2-am1noypyndm-5-yl)-2H-pyrazol-3-yl]-3 [4—(6-(morpholm—4~yl-
methyD)pyridin-3-yl)-naphthalen-1-yl]-urea;
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1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-(morpholin-4-yl-4-
carbonyl)pyridin-3-yl)-naphthalen-1-yl}-urea; _

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3-[4-(6-(2-oxa-5-aza-
bicyclo[2.2.1]hept-5-yl-methyl)pyridin-3 -yl)-naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-y1]-3-[4-(4-(N-(2-cyanoethyl)-N-
(pyridinﬁ-yl-methyl)aminomethyl)phenyl)-naphthalen—1 -yl}-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl}-3-[4-(4-(N- (2-cyanoethyl)-N-
(tetrahydrofuran-Z-y1-methyl)ammomethyl)phenyl)-naphthalen- ~yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1)-3- [4—(6-(morpholln-4-y1— :
methyl)-4-methoxypyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-{4-(6-(1-morpholin-4-yl-
propyl)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[3-tert-butyl-1'-methy]-1'H-[1,4']bipyrazol-5-y1]-3-[4~( 6-(morphohn-4-yl-
methyl)pyridin-3-yl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(6-(1-oxo-
tetrahydrothiopyran-4yl-amino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(6-(tetrahydropyran-4yl-
amino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4- (5-(tetrahydroth10pyran-'
4yl-amino)pyrazin-2-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-
(methylcarbonylamino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1[3-tert-butyl-1'-(3-methylsulfanylpropyl)-1'H-[ 1,4'Jbipyrazol-5-yl1]-3-[4- (6—(morpholm- E
4-yl-methyl)pyridin-3-yl)naphthalen-1-yl}-urea; '

1-[5-tert-butyl-2-(2-methylpyrimidin-5-yl)-2H-pyrazol-3-yl]-3-[4-(6-(1-ox0-
thiomorpholin-4-yl-methyl)pyridin-3-yl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methylpyrimidin-5-yI)-2H-pyrazol-3-y1]-3-[4-(6-(tetrahydropyran-4-
yl-amino)pyridin-3-yl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(2-methylthiopyrimidin-5-yl)-2H-pyrazol-3-yl}-3-[4-(6-(morpholin-4-
yl-methyl)pyridin-3-yl)naphthalen-1-yl]-urea; '
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1-[5-tert-butyl-2-(2-aminopyrimidin-5 -yl)-”H-pyrazol-B-yl] -3-[4~(6-(morpholin-4-yl-
methyl)pyrldm- -yl)naphthalen-1 ~yl]-urea;

1-[3-tert-butyl-1'-methyl-1"H-[1 4']b1pvrazol->-yl]-a [4 (6-(morpholm-4-yl-
methyl)phenyl)naphthalen- -yl]-urea;

1-[5-tert-butyl-2-p-tolyl- 2H-pyrazol -3-yl}-3-[4-(6- (1-oxo-tetrahydroﬂuopyran-4—yl-
am1no)pyndm—a-yl)naphthalen- -yl]-urea;

1- [S-tert-butyl-Z-p-tolyl 2H-pyr¢uol 3-yl] 3-[4- (6-(t]nomorphol1n-4-yl-methyl)pyndm-3-
yl)naphthalen-1-yl]J-urea;

1 [5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl] 3-[4-(2 (morpholm-4-yl-carbonyl)pynmldm-s-
yl)naphthalen-1 -yl]-urea, ' S

-[5—tert~butyl-2-p-tolyl-2H—pyrazol- -yl}- 3- [4-(2- (morpholm-4-yl-methyl)pynmldm-5- '
yl)naphthalen- -yl)-urea;

1~ [5-tert-butyl-2-p-tolyl-2H-pyrazol- -y1}-3-[4-(6- (l-oxo-thmmorpholm-4-y1-
methyDpyridin-3 -yl)naphthalen— -yl]-urea .

1- [5-tert-buty1-2—(2-methylpynm1d1_n- -yl)-2H-pyrazol-3-y]] 3-[4-(2—(morpholm-4-yl-
methyl)pynmxdm-s-yl)naphtha]en- -yl]—urea and ,

the pharmaceutlcally acceptable denvatwes thereof.

In yet another generic aspect of the invention, there are provided compounds of the-

formula (II):

wherein:
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Gis:

an aromatic Cs.jo carbocycle or a nonaromatic Cs.jo carbocycle saturated or unsaturated:
a 6-10 membered heteroaryl containing 1 or more hetcroatoms chosen from O, N and S;

a 5-8 membered monocyclic heterocycle containing one or more heteroatoms chosen
from O,N and S;

or

an 8-11 membered bicyclic heterocycle, containing one or more heteroatoms chosen from
O,Nand S;

wherein G is substituted by one or more R}, R or R;;

Aris:

phenyl, naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinol_inyl,
tetrahydroisoquinolinyl, benzimidazolyl, benzofuranyl, dihydrobenzofuranyl, indolinyl,
benzothienyl, dihydrobenzothienyl, indanyl, indeny!l or indolyl each being optionally
substituted by one or more R4 or Rs; '

X is:
a Cs_ cycloalkyl or cycloalkeny! optionally substituted with one to two oxo groups or one"
to three C; 4 alkyl, C,4 alkoxy or C,4 alkylamino chains;

phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, -
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl,
benzimidazole, 3H-imidazo[4,5-b]pyridine, pipeiazi'nyl, pyridaziny! or pyrazinyl;

Yis:
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a bond or a C,.4 saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more methylene groups are optionally
replaced by O. N, or S(O)n and wherein Y is optionally independently. substituted with
one to two oxo groups, phenyl or one or more Cy4alkyl optibnally substituted by one or

more halogen atoms;

Zis:

‘phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyra'zinyl, imidazolyl, pyrazolyl, triazolyl,

tetrazolyl, furanyl, thienyl, pyranyl each being optionally substituted with one to three
halogen, Crs alkyl, Ci¢ alkoxﬁr hydroxy. amino. mono- or di-(C,.3 alkyl)amino, CM.
alkyl-S(O)m, CN, CONH,, COOH or phenylammo wherein the phenyl ring is opnonally
substituted with one to two halogen Cis alkyl or Ci.¢ alkoxy; '

_ _tetrahydropyranyl tetrahydrofuranyl l 3- dloxolanonyl 1,3-dioxanonyl, 1,4-dioxanyl,
'morphohnyl thlomorpholmyl thlomorpholmo sulfoxidyl, thiomorpholino sulfonyl

plpendmyl plpendmonyl plperazmyl tetrahydropyrimidonyl, cyclohexanonyl, _
cyclohexanolyl pentamethylene sulfidyl, pentamethylene sulfoxidyl, pentamethylene

sulfonyl, tetramethylene sulﬁde tetramethylene sulfoxidyl or tetramethylene sulfonyl

each being opt1onally substltuted with one to three nitrile, C, alkyl, C;.¢ alkoxy, -

‘hydroxy, amino, mono- or dl-(C1_3 alkyl)amino-C;_; alkyl, CONH,, phenylammo-Cl-3

alkylor Cy3 alkoxy-C;.; alkyl;

halogen, C;.4 alkyl, nitrile, amino, hydroxy, C,.s alkoxy, NH2C(O), mono- or di(C;.salkyl)
aminocarbonyl, mono- or di(Ci.salkyl)anlino, secondary or tertiary amine wherein the

amino nitrogen is covalently bonded to Cy.3alkyl or C,.s alkoxyalkyl, pyridinyl-C,.3 alkyl,

- imidazolyl-C,.; alkyl, tetrahydrofuranyl-C).; alkyl, nitrile-C;.; alkyl, carboxamide-C,.3

alkyl, phenyl, wherein the pheny! ring is optionally substituted with one to two halogen,
C1.6 alkoxy, hydroxy or mono- or di-(C1.; alkyl)amino, Ci.¢ alkyl-S(O)m, or phenyl-
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S(O)nm. wWherein the phenyl ring is optionally substituted with one to two halogen, Ci.

alkoxy. hydroxy, halogen or mono- or di-(C,.; alkyl)amino;

C1.¢ alkyl-S(O)n, and phenyl-S(O)r. wherein the phenyl ring is optionally substituted

.with one to two halogen, C) alkoxy, hydroxy or mono- or di-(C;-; alkyl)amino; -

each R, is independently:

C1-10 alkyl optionally be partially or fully halogenated, and optionally substituted with
one to three Cj.jo cycloalkanyl, hydroxy, phenyl, naphthyl, pyridinyl, pyrimidinyl, -
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl or
isothiazolyl; each of the aforementioned being optionally substituted with one to five
groups selected from halogen, C,.s alkyl which is optionally partially or fully
halogenated, Cs.s cycloalkanyl, Cs.g cycloalkenyl, hydroxy, nitrile, C,.; alkoxy whichis :
optionally partially or fully halogenated or NH.C(O), mono- or d1(C| .3alkyl)amino, and -
mono- or di(C)3alkyl)aminocarbonyl;

cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, or cycloheptyloxy each
being optionally partially or fully halogenated and optionally substituted with one to three
Ci3alkyl groups optionally partially or fully halogenated, CN, hydroxyC,.;alkyl or aryl;: .
or an analog of such cycloalkyl group wherein one to three ring methylene groupsare
independently replaced by O, S(O)y,, CHOH, >C=0, >C=S or NH;

phenyloxy or benzyloxy each being optionally partially or fully halogenated and
optionally substituted with one to three C.3 alkyl groups optionally partially or fully
halogenated, CN, hydroxyC,.alkyl or aryl; or an analog of such cycloaryl group wherein
one to two ring methyne groups are independently replaced by N;

cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,

bicyclopentanyl, bicyclohexanyl or bicycloheptanyl, each being optionally partially or
fully halogenated and optionally substituted with one to three C.3 alkyl groups optionally
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partially or fully halogenated, CN. hydroxyC;.;alkyl or aryl: or an analog of such
cycloalkyl group wherein one to three ring methylene groups are independently replaced
by O, S(O)p. CHOH, >C=0.>C=S or NH

C3.10 branched or unbranced alkenyl each being optionally partially or fully halogenated,
and optionally be substituted with one to three C.5s branched or unbranched alkyl, phenyl,
naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl,
thienyl, furyl. iSoxa_zblyl or isothiazolyl, each of the afdrementioned being substituted
with zero to five halogen, C;. alkyl which is optionally partially or fully halogenated,
cyclopropanyl, cyclobutanyl, cyclopentanyl, cy'clohexanyl, cycloheptanyl,
bicyclppenianyl-, bicyclohexanyl and bicycloheptanyl, hydroxy, nitrile, C,.; alkyloxy

which is.optionailly partially or fully halogenated, NH,C(O), mono- or di(C,.

salkyl)aminocarbonyl; the Cs.jo branched or unbranced alkeny! being optionally

 interrupted by one or mpré heteroatoms chosen from O, N and S(O)u;

~ cyclopentenyl, cyclohexenyl, cyclohexadienyl, Ccycloheptenyl, cycloheptadienyl,

bicyclohexenyl or blcycloheptenyl wherein such cycloalkenyl group is optxonally

' substxtuted with one to three C| 3 a]kyl groups

“ nitrile, halogen;

methoxycarbonyl, ethokycarbbnyil_ai_ld propoxycarbonyl;
silyl containing three C;4 _hlkyl groups optionally partially or fully héldgehated;

Cs alkynyl branched or unbranched carbon chain o_ptionally_ partially or fully

. halogenated, wherein one or more methylene groups are optionally replaced by O, NH or

S(O)m and wherein said alkynyl group is 6ptionally independently substituted with one to
two oxo groups, pyrrolidinyl, pyrrolyl, one or more C,.4 alkyl optionally substituted by
one or more halogen atons, nitrile, morpholino, piperidinyl, piperazinyl, imidazolyl,

phenyl, pyridinyl, tetrazolyl, or mono- or di(C;.salkyl)amino optionally substituted by
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one or more halogen atoms;
each Ry. Ry. and Rs is

a C}.; branched or unbranched alkyl optionally partially or fully halogenated, acetyl,
aroyl, Cy4 branched or unbranched alkoxy. each being optionally partially or fully

halogenated, halogen, nitrile, methoxycarbonyl, C;.3 alkyl-S(O)n, optionally partially or -

fully halogenated, or phenylsulfonyl;

C,.¢ alkoxy, hydroxy, amino, or mono- or di-(C;4 alkyl)amino, nitrile, halogen;
ORg;

nitro; or

mono- or di-(C).4 alkyl)amino-S(O), optionally partially or fully halogenated, or
HNSOs; S '

‘each R; is independently:

phenyl, naphthyl, morpholinyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
pyrrolidinyl, imidazolyl, pyrazolyl, thiazolyl, oxazoyl, triazolyl, tetrazolyl, thienyl, furyl,
tetrahydrofuryl, isoxazolyl, isothiazolyl. quinolinyl, isoguinolinyl, indolyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl,
benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl, quinoxalinyl,
quinazolinyl, purinyl or indazolyl, each of the aforementioned is optionally substituted

with one to three phenyl, naphthyl, heterocycle or heteroaryl as hereinabove described in

this paragraph, C;.¢ branched or unbranched alky! which is optionally partially or fully

halogenated, cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,

bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, phenyl C,.; alkyl, naphthyl C;.salkyl, -

halogen, hydroxy, oxo, nitrile, C,.; alkyloxy optionally partially or fully halogenated,
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phenyloxy, naphthyloxy. heteroaryloxy or heterocyclicoxy wherein the heterocyclic or
heteroaryl moiety is as _hereihabove described in this -para_graph, nitro. amino. mono- or
di-(C).3alkyl)amino. phenylamino, naphthylamino, heteroaryl or heterocyclic amino
wherein the heteroaryl heterocyclic moiety is as hereinabove described in this paragraph,
NH,C(0), a mono- or di~(C;.;alkyl) arr_ﬁnocarbonyl-, C,.s alkyl-C(0)-C, ., alkyl, amino-C,.
s alkyl, mono- or di-(C;_.;alky])amino-Cl.s alkyl. amino—S(O);, di~(C,;.3alkyl)amino-S(0O),,
R-C.s alkyl, Rg-Cy.5 alkoxy. Ry-C(0)-C;5 alkyl, R;0-C.s .alkyl(Rl )N. carboxy-mono- or
di-(C;.salkyl)-amino;

-a fused aryl selected from benzocyclobutanyl, indanyl, indenyl, dihydronaphthyl,
tetrahydronaphthyl, benzocycloheptanyl and benzocycloheptenyl, or a fused heteroaryl

selected from cyclopentenopyridinyl, cyclohexanopyridinyl, cyclopentanopyrimidinyl,
cyclohexanopyrimidinyl, cyclopentanopyrazinyl, cyclohexanopyrazinyl,
cyclopentanopyridaziny'l, cyclohexanopyridazinyl, cyclopentanoquinolinyl,

cyclohexanoquinolinyl, cyclopentanoisoquinolinyl, cyclohexanoisoquinolinyl, -

- cyclopentanoindolyl, cyclohexanoindolyl, cyclopentanobenzimidazolyl, .
cyclohexanobenzimidazolyl, cyclopentanobenzoxazolyl, cyclohexanobenzoxazolyl, -

. -cyclopentanoimidazolyl, cyclohexanoimidazolyl, cyclopentanothienyl and

cyclohexanothienyl; wherein the fused aryl or fused heteroaryl ring is independently
substituted with zero to three phenyl, haphthyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl. thienyl, furyl, isoxazolyl, isothiazolyl, C).
alkyl which is optionally partiaily or fully halogenated, halogen, nitrile, C-; alkyloxy
whiéh is optionally partially or fully halogenated, phenyloxy, naphthyloxy, hetcroaryloxy
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino, mono- or di-(C;.zalkyl)amino, phenylamino,

naphthylamino, heteroary] or heterocyclic amino wherein the heteroaryl or heterocyclic

moiety is as hereinabove described in this paragraph, NH,C(O), mono- or di-(C;.

salkyl)aminocarbonyl, C._.; alkyl-OC(0O), C,.5 alkyl-C(0)-C,4 alkyl, amino-C,.; alkyl,
mono- or di-(C,.;)alkylamino—Cl.s alkyl, Rr_z-_Cl-s a_lkyl, R|3-C1-5 alkoxy, R|4-C(O)-C|.5
alkyl or R] 5-C1-5 alkyl(R.s)N;_
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cyclopropanyl. cyclobutanyl. cyclopentanyl. cyclohexanyl, cycloheptanyl,
bicyclopentanyl. bicyclohexanyl or bicycloheptanyl. each being optionally partially or
fully halogenated and optionally substituted with one to three C,.3 alkyl groups, or an
analog of such cycloalkyl group wherein one to three ring methylene groups are -
independently replaced by O, S. CHOH, >C=0, >C=S or NH;

cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl,
bicyclohexeny! or bicycloheptenyl, each optionally substituted with one to three C;.3 alkyl
groups; ’

Cra alkyl-phenyh-C(O)-Crs alkyl, Cryalky-C(O)-Cra alky-or Cro alkyh-phenyl-
S(O)m-Ci4 alkyl-;

C alkyl or Cy¢ branched or unbranched alkoxy each of which is optlonally pamally or
fully halogenated or optionally substituted with R;7;

OR;s or Cy.¢ alkyl optionally substituted with OR g;
amino or mono- or di-(C;.salkyl)amino optionally substituted with Rg;

R20C(O)N(R21)-, R220- or R23R2NC(0)-; Ra6(CH2)mC(ON(R2))- or
RosC(O)CHa)mN(R21)-;

Co.salkenyl substituted by R2:R24NC(O)-;

C,.¢ alkynyl branched or unbranched carbon chain, optionally partially or fully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH,
S(O)nm and wherein said alkynyl group is optionally independently substituted with one to
two oxo groups, pyrroldinyl, pyrrolyl. morpholinyl, piperidinyl, piperazinyl, imidazolyl,
phenyl, pyridinyl, tetrazolyl one or more C,.4 alkyl optionally substituted by one or more
halogen atoms, nitrile, morpholino, piperidinyl, piperazinyl, imidazolyl, phenyl,
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pyridinyl, tetrazolyl. or mono- or di(Ci4 alkyl)amino optionally substituted by one or

more halogen atoms; or
aroyl;
Rgisa:
Ci4 alkyl opt_ionaliy ﬁartially or fully halogenatéd and optionally substituted with kzs;
each Ry, Rg, Ro, Ry0, Ri2, Ri3. Ri4, Ris, Ri7, Ryg, Ras and Ry is independenﬂy:
nitrile, lphcnyl,l morpholino, piperidinyl, piperazinyl, imidazolyl, pyridinyl, tetrazolyl,

amino or mono- or di-(C}4alkyl)amino optionally partially or fully halogenated;

each R;; and Ry is independently: -

“hydrogen or C14 alkyl opnonally partially or fully halogenated

Ry is independently:

. hydrogcn or a Cy4 alky!l optlonally mdependently substituted with oxo or Rys;

Ry is mdependently

Ci.10 alkyl optionally partially or fully halogenated, phenyl or pyridinyl;

Ry is independently:
hydrogen or C,.3 alky! optionally partially or fully halogenated;.

- each Ry, Ryzand Ru is 1ndependently )
hydrogen, C).¢ alkyl optionally partially or fully halogenated said C,.¢ alkyl is optionally
interrupted by one or more O, N or S, said C.¢ alkyl also being independently optionally
substituted by mono- or di-(Cy-3alkyl)aminocarbonyl, phenyl, pyridinyl, amino or mono-
or di-(Cialkyl)amino each of which is optionally partially or fully halogenated and
optionally substituted with mono- or di-(C;3alkyl)amino;.
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or R2: and Ry, taken together optionally form a heterocyclic or heteroary! ring;
m=0,1o0r2;
WisOorS and

pharmaceutically acceptable derivatives thereof.

In another embodiment of the invention there is provided compounds of the formula(Il)

as described immmediately above, and wherein

Gis:
phenyl, naphthyl, benzocyclobutanyl, dihydronaphthyl, tetrahydronaphthyl,

benzocycloheptanyl, benzocycloheptenyl, indanyl, indenyl;

pyridinyl, pyridonyl, quinolinyl, dihydroquinolinyl, tetrahydroquinoyl, isoquinolinyl, -
tetrahydroisoquinoyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzimidazolyl, benzthiazolyl,
benzoxazolyl, benzofuranyl, benzothiophenyl, benzpyrazolyl, dihydrobenzofuranyl, °
dihydrobenzothiophenyl, benzooxazolonyl. benzo[1,4Joxazin-3-onyl, benzodioxolyl, -
benzo[1,3]dioxol-2-onyl, benzofuran-3-onyl, tetrahydrobenzopyranyl, indolyl, indolinyl,
indolonyl, indolinonyl, phthalimidyl;

oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, piperaiinyl,
morpholinyl, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl, tetramethylene
sulfoxidyl, oxazolinyl, thiazolinyl, imidazolinyl, tertrahydropyridinyl, homopiperidinyl,
pyrrolinyl, tetrahydropyrimidinyl. decahydroquinolinyl, decahydroisoquinolinyl,

' thiomorphoiinyl, thiazolidinyl, dihydrooxazihyl, dihydropyranyl, oxocanyl, heptacanyl,

thioxany] or dithianyl;

wherein G is substituted by one or more R;, R; or R3;
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In another embodinigni of the inueuﬁou_ there is provided compounds of the formula(lf)

as described immediately above. and wherein

G is phenyl, pyridinyl, pyridouyl_. naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,
benzimidazolyl, benzoxazolyl. benzofuranyl. benzothiophenyl, benzpyrazolyl,

dihydrobenzofuranyl. dihydrobenzothiophenyl, indanyl, indenyl, indolyl. indolinyl, -

indolonyl or indolinonyl, wherein G is substituted by one 6r morc Ry, R> or R3;

" Aris:

naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, indanyl, indenyl or mdolyl each bemg optmnally substituted by

one or morc Ry or Rs’ groups

Xis:

" phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazdlyl pyridinyl, pyrimidinyl,

pyndmonyl dihydropyridinonyl, maleimidyl. dlhydromaleumdyl plperdlnyl
plperamnyl pyndazmyl or pyrazmyl

Y is:

‘abond or

aCis saturated or unsaturated carbon cham wherem one of the carbon atoms is optmnally
replaced by O, N, or S(O),,. and wherem Yis optlonally mdependently substltuted with
one to two 0xo groups, phenyl or one or more Cis alkyl optlonally substituted by one or

more halogen atoms;

Zis:
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phenyl, pyridinyl, pyrimidinyl. pyridazinyl. pyrazinyl. imidazolyl. furanyl, thienyl,
dihydrothiazolyl. dihydrothiazoly! sulfoxidyl, pyranyl, pyrrolidinyl which are optionally
substituted with one to three nitrile, C,.; alkyl, C,.; alkoxy. amino. mono- or di-(C,_3
alkyl)amino, CONH: or OH;

tetrahydropyranyl, tetrahydrofuranyl, 1.3-dioxolanonyl, 1.3-dioxanonyl, 1,4-dioxanyl,
morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, piperidinyl, piperidinonyl,
piperazinyl, tetrahydropyrimidonyl, pentamethylene sulfidyl, pentamethylene sulfoxidyl,
pentamethylene sulfonyl, tetramethylene sulfidyl, tetramethylene sulfoxidyl or
tetramethylene sulfonyl which are optionally substituted with one to three nitrile, Cy.3
alkyl, C,.5 alkoxy, amino, mono- or di-(C;.; alkyl)amino, CONH,, or OH;

nitrile, C).¢ alkyl-S(Q)m, halogen, hydroxy. C).4 alkoxy, amino, mono- or di-(C;.¢
alkyl)amino, mono- or di-(C,.; alkyl)aminocarbonyl or NH,C(O);

each R is independently:

C3.6 alkyl optionally partially or fully halogenated, and optionally substituted with one to
three Cs.¢cycloalkyl, phenyl, thienyl, furyl. isoxazolyl or isothiazolyl; each of the = -
aforementioned being optionally substituted with one to three groups selected from -
halogen, C, alkyl which is optionally partially or fully halogenated, hydroxy, nitrile or
Ci-zalkoxy which is optionally partially or fully halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentany! or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally
substituted with one to three C,.; alky] groups optionally partially or fully halogenated,
CN, hydroxyC,.;alkyl or phenyl; or an analog of such cycloalkyl group wherein one to
three ring methylene groups are independently replaced by O, S, CHOH, >C=0, >C=S or
NH; or

silyl containing three C, alkyl groups optionally partially or fully halogenated;
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R; is independently:

halogen, C).; alkoxy, C)3 alkyl-S(O)r, optionally partially or fully halogenated,
phenylsulfony] or nitrile;

Rs is independently: . -

phen}'ll, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrrolylidinyl, -
imidazolyl, pyrazolyl, each being optionally substituted with one to three phenyl,.
naphthyl, heterocycle or heteroaryl as hereinabove described in this paragraph, C).¢-alkyl
which is optionally partially or fully halogenated, cyclopropanyl, cyclobutanyl,
cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl, -
bicycloheptanyl, phenyl C,.s alkyl, naphthyl C.s alkyl. halogen, oxo, hydroxy, nitrile, C;.3
alkyloxy optionally partially or fully halogenated, phenyloxy, naphthyloxy, heteroaryloxy -

_ or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove -

described in this paragraph, nitro, amino, mono- or di-(C;salkyl)amino, phenylamino,
naphthylamino, heteroaryl.or heterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabovc described in this paragraph, NH,C(QO), 2 mono- or di-(Cy. . -
salkyDaminocarbonyl, C,.s atkyl-C(O)-C,.4 alkyl, mono- or di-(C).salkyl)amino, mono- or:
di-(Ci.3)alkylamino-C,.s alkyl, mono- or di-(C)_salkyl)amino-S(0),, R7-C).5 alkyl, R¢-Cy.s
alkoxy, Ro-C(0)-C,.s alkyl, Rjo-Cy.5 alkyl(R1)N, carboxy-mono- or di-(Cy.s)-alkyl-

amino;

Ci.3 alkyl or Cy.4 alkoxy each being optionally partially or fully halogenated or optionally
substituted with R,7;

OR,; or C).¢ alkyl optionally substituted with ORs;

amino or mono- or di- (C-5 alkyl)amino optionally substituted with Ris;
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R20C(ON(R21)-, R20- ; R53RaNC(0)-; RasCH2C(OIN(R21)- or RyC(O)CHaN(R2:)-;
C,.salkenyl substituted by R:3RyNC(O)-: or

Cs.4 alkynyl branched or unbranched carbon chain optionally partially or fully
halogenated and optionally independently substituted with one to two oxo groups,
pyrroldinyl, pyrrolyl, morpholinyl, piperidinyl, piperazinyl, imidazolyl. phenyl, pyridinyl,
tetrazolyl or one or more C;.4 alkyl optionally substituted by one or more halogen atoms;
and '

Rz3 and R4 taken together optionally form imidazolyl, piperidinyl, morpholinyl,
piperazinyl or a pyridinyl ring.

In yet another embodiment of the invention there is provided compounds of the -

formula(1l) as described immediately above, and wherein:

G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,
benzothiophenyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, indanyl, indolyl,

indolinyl, indolonyl or indolinonyl, wherein G is substituted by one or more R, Rz or Rs;

Ar is naphthyl;

Xis
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl each being optionally independéntly Sﬁbstifutéd with one to three C 14alkyl, Cy.
4alkoxy, hydroxy, nitrile, amino, mono- or di-(C;.g alkyl)amino, mono- or di~(C;.3
alkylamino)carbonyl, NH;C(O), Ci.¢ alkyl-S(O)y, or halogen;

Y is:

a bond or
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a C;.4 saturated carbon chain wherein one of the carbon atoms is optionally replaced by

O.N or S and wherein Y is optionally independently substituted with an oxo group;
Zis:

pbenyl, pyridinyl, pynm1d1nyl pyndazmyl pyrazmyl imidazolyl. dihydrothiazolyl,
d1hydroth1azolyl sulfoxide, pyranyl or pyrrolidinyl which are optionally substituted with
one to two C.; alkyl or C,. alkoxy;

tetrahydropyranyl, morpholinyl, thiomorpholiny], thiomorpholino sulfoxidyl, piperidinyl,
piperidinonyl, piperaziny! or tetrahydropyrimidony! which are optionally substituted with

one to two Cj.3 alkyl or C;., alkoxy; or

- C,., alkoxy; .

each R is independently:

~ Gy alkyl optionally partially or fully halogenated, and optionally substituted with phenyl

substituted with zero to three halogen, C,.3 alkyl which is optionally partially or fully
halogenated, hydroxy, nitrile or C;.;alkoxy which is optionally partially or fully -

- .. halogenated;
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cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopeﬁfanyl or

bicyclohexanyl, each being optionally partially or fully halogenated and optionally

substituted with one to three C1 s alkyl groups optionally partially or fully halogenated,
CN, hydroxyC; -salkyl or phenyl and an analog of cyclopropyl cy clobutyl

cyclopentanyl cyclohexanyl, blcyclopentanyl or bxcyclohexanyl wherem one nng

" methylene group is replaced by 0O; and

silyl containing three C,., independently alkyl groups optionally partially or fully

halogenated;
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cach Ry is independently:

bromo, chloro. fluoro. methoxy. methylsulfony! or nitrile;

each R; is independently:

phenyl, morpholino, pyridinyl, pyrimidinyl, pyrrolylidinyl, 2,5-pyrrolidin-dionyl,
imidazolyl, pyrazolyl, each of the aforementioned is optionally substituted with one to
three C,.3 alkyl which is optionally partially or fully halogenated. halogen, oxo, hydroxy,
nitrile and C,.; alkyloxy optionally partially or fully halogenated;

Ci.3 alkyl or C;3 alkoxy each being optionally partially or fully halogenated or optionally
substituted with R;7;

OR;3 or C, alkyl optionally substituted with OR;3;

amino or mono- or di-(C;-3 alkyl)amino optionally substituted with Ro; -
R20C(OIN(R21)-, R220- ; R3R24NC(0)-; R2CH2C(O)N(R21)- or Ra6C(O)CHN(R2:)-;
Ca4 alkenyl substituted by R23R24NC(O)-; or

Cy4 alkynyl substituted with pyrroldinyl or pyrrolyl;

and

Ra3; and R;4 taken together optionally form morpholino.

In yet still another embodiment of the invention there is provided compounds of the

formula(Il) as described immediately above, and wherein
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Gis phenyl. pyridin)"l, pyridonyl, naphthyl. qhi;iolinyl, isoqliinqli_nyl.
dihydrobenzofuranyl. indanyl, indolinyl, indolonyl. or indolinonyl. wherein G is

substituted by one or more Ry, Rz or Rs:

Ar is 1-naphthyl;
Xis:

phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl, L |

Y is:

a bond or
-CHy-, -CH;CHy-, -C(O)-, -O-, -S-, NH-CH:CH;CH-, -N(CHj)-, or -NH-;

each R, is independently:

T Gy ﬂkyl optional]y ‘partially or fully halogenated, and optionally substituted with

25
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phenyl;

cyclopropyl, cyclopen'tanyl,"cyclohexényl and bicyclopentanyl optionally substituted with
one to three methyl groﬁp_s optionally partially or fully halogenated, CN, hydroxymethyl

" or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or

trimethyl silyl;

each R; is independently:

66



10

15

20

30

WO -00/55139 - PCT/US00/03865

phenyl, morpholinyl. pyridinyl. pyrimidinyl. pyrrolylidinyl. 2,5-pyrrolidin-dionyl,
imidazolyl or pyrazolyl. wherein any of the aforementioned is optionally substituted with

C).2 alkyl which is optionally partially or fully halogenated,

Ci.3 alkyl or C,.; alkoxy each being optionally partially or fully halogenated or optionally
substituted with diethylamino; -

OR;3 or C).3 alkyl optionally substituted with OR3;
amino or mono- or di-(C, alkyl)amino optionally substituted with Rg;
CH3C(O)NH-, R%0- ; R23R24NC(0)-; RaCH2C(O)N(R3))- or Ry6C(O)CH2N(R;))-;
Ca4alkenyl substituted by Ra3R4NC(O)-; or
Ca4 alkynyl substituted with pyrroldinyl or pyrrolyl;
Ra3 and Ry4 are H or Rz; and Ry4 taken together optionally form morpholino; and
R2§ is morpholino.
In another embodiment of the invention there is provided of the formula(ll) as described
immediately above, and wherein
Gis

phenyl, pyridinyl or naphthyl wherein G is substituted by one or more R;, R; or R3;

Xis:
imidazolyl or pyridinyl;
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Yis:

-CH,., -NH-CH,CHa2CHy- or -NH-;

Z is morpholino;

each R, is independently:

tert-butyl, sec-butyl. tert-amy! or phenyl;
R; is chloro;
Rj; is independently:

methyl, methoxy, methoxymethyl, hydroxypropyl, acetamide, morpholino or

morpholinocarbonyl.

In yet a further embodiment of the invention'therc_ is provided of the_formula(ﬂ) as

described immediately above, and wherein X is pyridinyl.

In yet a further embodiment of the invention there is provided of the formula(Il) as
described immediately above, and wherein the pyridinyl is attached to Ar via the 3-

pyridiny! position.

The following are representative compounds of the formula(II):

1-(3-Cyano-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-naphthalen-1-yl]-urea
1-3 -Fluoro-phenyl)-3-[4—(6-morph6]in-4—ylrfiethylépyridin-B-yl)-naphthalen-1 -yl]-urea

1-(4-Chloro-2-trifluoromethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-y1)-
naphthalen-1-yl}-urea '

1-(2-Chloro-5-trifluoromethyl-phenyl)-3-[4-( 6-morpholin—4-y]methyl‘-'pyridin—?yl)—
naphthalen-1-yl}-urea '
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1-(3.4-Dimethyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yi]-
urea

1-(3-lodo-pheny'l)-3-[4-(6-morpholin-4—ylmethyl-pyridin-3-y])-naphthal'en-1-yI]-ixrea
1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-y1]-3-m-tolyl-urea

1-(4-Methylsulfanyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea

1-(3-Chloro-4-methyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea :

1-(4- Chloro-3-mtro-pheny])-a-[4-(6-morphol1n-4-ylmethyl—pynd1n- -yl)-naphthalen—l-
yl}-urea

1-(2,5-Dichloro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-
urca

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-3-naphthalen-2-yl-urea
1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-3-phenyl-urea
1 -(3-Chloro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin—3 -yl)-naphthalen-1-yl]-urea

1-(4-Chloro-3-trifluoromethyl-phenyl)-3- [4-(6-morpholm—4-y1methy1-pyndm—3-y!)
naphthalen-1-yl]-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-y1}-3-(2,4 6-tnchloro-phenyl)-
urea

l-(2—Methyl-3—nitro—phenyl)-3-[4—(6-morpholin—4—y1methyl—pyridin—3-yl)-naphtha1en—-l-
yi]-urea

1-(4-Methyl-2-nitro-phenyl)-3 -[4-(6—morpholin—4-ylmcthyl-pyﬁdin—3-yl)-naphthaien—l -
yl]-urea

1-(2,3-Dichloro-phenyl)-3—[4-(6-morpho’lin-4—ylmethyl-pyridin—fi-yl)-naphthalén-1 -yl]-
urea : '

1-(2-Methoxy-5-methyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-
1-yl}-urea

1-(2-Chloro-6-methyl-phenyl)-3-[4- (6-morphohn-4-ylmethy]-pyndm-a-yl)-naphthalen-1 -
yl}-urea
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1-(2.4-Dichloro-phenyl)-3-[4-(6-morpholin- 4—ylmethyl-pyndm-a-yl)—naphthalen- -yl]-
urea

1-(4-Methyl-3-nitro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yi]-urea

1-(2. 4-D1methyl-phenyl) -3- [4-(6-morpholm—4—yImethy]-pyr1dm-3-yl)-naphthalcn- -yli}-
urea ,

1-(2,3-Dimethyl-phenyl)-3- [4-(6-morpholm—4-ylmethyl-pyndm—a-yl)-naphtha.len- -yl}-

- urea

-(4~Cyano-phenyl)-3-[4-(6-morpholin—4—ylmethyl-pyriclin—3-yl)-naphthaleﬂ- -yl]-urea

1-[4- (6—Morphol1n-4-ylmethyl-pynd1n-3-yl)-naphthalen- -yl] 3-(3,4. 5-tr1methoxy-

- .phenyl)-urea

1-Biphenyl-4—yl-3-[4—'(6-ﬂ10rpholin-4-ylmeth).{l-py'ridi.n-?,-yl)-naphthalcn-i-ylj-urea :

. 1.-(2,5-Diﬂuoro-phenyl_)-3-[4-(6-_morpholin-4-ylmethyl-pyridin-3 -yl)-naphthalen-1-yl}-
urea ' o

1-(3- Chloro-2-methoxy—phenyl)-3 [4-(6-morpholm—4—y1mcthyl-pyndm—3-yl)-naphthalen—
-yl]-urea

| -(2-Fluoro-3-tnﬂuoromethyl-phenyl) 3 [4-(6-morpho11n-4-ylmethyl-pyndm-3-yl)- -
naphthalen-1-ylj-urea

1-(4-Benzyloxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-y1}-
urea - ' '

1-(2-Methylsulfanyl-phenyl)-3-[4- (6-morphohn—4-ylmethyl-pyr1d1n- -yl)-naphthalen-l-
yl}-urea

1-(2-Fluoro-6-trifluoromethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea

1-(4-Fluoro-3-trifluoromethyl-phenyt)-3- [4-(6-morpho11n-4-ylmethyl—pyndm—3-yl)
naphthalen-1-yl}-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen- 1-yl]-3-(2.4,5-trimethyl-phenyl)-
urea

-[4-(6-Morpholm-4-ylmethyl-pyndm-3—yl)—naphthalen- -yl]-3 (4-tnﬂuoromethyl—
phenyl)-urea
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1-(3-Methylsulfanyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalcn-1-
yl}-urea

1-(2-Methoxy-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -yl]-urca

1-(2-Fluoro-5- tnﬂuoromethyl-phcnyl) 3-[4- (6-morpholln-4-ylmethy1-pvndm—3-yl)-
naphthalen-1-ylj-urea

1-(4-Methoxy-2-methyl-phenyl)-3-{4- (6-morpholm-4—y1methyl-pyr1dm—3-yl)-naphthalen-
1-yl}-urea

1-(2-Fluoro-5-nitro-phenyl)-3- [4-(6-morphohn-4-ylmethyl-pyndm-3-yl)-naphthalen—1- -
yl}-urea

1-(4-Ethoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pytidin-3-yl)-naphthalen-1-yl]-urea

1-(2,5-Dimethoxy-phenyl)-3- [4—(6-morphol1n—4-y1methyl-pyndm—3-yl)-naphthalen- -yl]-
urea

1-(4,5-Dimethyl-2-nitro-phenyl)-3-|4- (6-morphohn-4-ylmeﬂ1yl-pyr1d1n—3-yl)-naphthalen— =

1-yl]-urea

1-(5-Chloro-2-methyl-phenyl)-3-[4-(6- morpholm-4-ylmethyl-pynd1n-3-yl)-naphthalen—l-
yl]-urea

1-(2-Isopropy!l-6-methyl-phenyl)-3- [4-(6-morphol1n—4-y1methyl-pyrxdm—B-yl)- :
naphthalen-1-yl]-urea

-(2-D1ﬂuoromethoxy—phenyl)-a-[4 (6-morpholin-4-ylmethyl-pyridin-3 -yl)-naphthalcn-
1-yl]-urea

1-(4-1sopropyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 ;yl]-

1-(4-Methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3 -yI)-nﬁphthalen—] -yl]-urea
1-(3-Ethyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-urea
1-(2-Ethoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea
1-(4-Butoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -yi] -urea

4-{3-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen- 1-yl]-ureido}-benzoic acid
ethyl ester
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1-(4- Butyl-’)-methyl-pheny}) -3-[4-(6- morpholm-4-ylmethyl-pyr1dm—a-\l)-naphthalen-l-
yl]-urea . :

1-(2, 6-D1bromo-4-|sopropyl-phenyl)-a -[4-(6-morpholin-4-ylmethyl-py ridin-3-yl)-. -

naphthalen-1-yl]-urea
1 -(3-Methoxy-phenyl)-3¥[4-(6-morpholin—4-ylmethyl-pyridin—3-yl)-naphthalen—l -yl]-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-3-(4-
trifluoromethylsulfanyl-phenyl)-urea

5-{3- {4—(6-Morphohn—4-ylmcthyl-pyr1dm- -yl)-naphthalen-1 -yl]-ureldo}-nsophthahc acid
dimethyl ester

1-(3-Cyclopentyloxy-4-methoxy-pheny l)-a-[4—(6-morphohn—4-y1methvl—pyndxn-a-yl)-
naphthalen-1-yl}-urea

- 3-{3- [4-(6 Morpholm—4—y1methyl-pyndm- -yl)-naphthalcn- -yl]-ure1do} benzoxc ac:d

ethyl ester

-(5-tert-Butyl-2-hydroxy-phenyl) 3 [4-(6- morpholm-4-ylmethyl-pyr1dm—3-y1)-
naphthalen-1 -yI]-urea

-(2-Hydroxymethyl 4-pheny1-cyclohexyl) 3-[4- (6-morpholm—4-ylmethyl—pynd1n— -yl)
naphthalen- -yl]-urea -

1- (2-Methylsulfanyl 5-tnﬂuoromethyl-phenyl)—3 [4- (6-morpholm-4-vlmethyl-pyndm—3—
yl)-naphthalen- -yl]-urca

[4-(6-Morphohn-4-ylmethyl-pynd1n-a-yl)-naphthalen- -yl]- 3-(4-pentyloxy-b1phenyl-a- .
yl)-urea

4-Methoxy-3 {3- [4-(6-morpholm—4-ylmethyl-pynd1n-3-y])—naphthalen- -yl]-ureldo}
benzoic acid methy! ester

l-(2,5—Diethoxy—phenyl)-3-[4-(6-morpho1in-4—ylrhethyl—pyﬁdin—3-ylj—naphthalen—i-yl]-

1-Benzothiazol-6-yl-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]}-urea

N-(2,5-Diethoxy-4-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yi}-
ureido}-phenyl)-benzamide

l-[4-(6-Morpholin-4-y1methyl—pyridin—3-yl)-naphthal en-1 -yi]-3—(3 -phenoxy-phenyl)-urea
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1-(5-Ethanesulfony l-"-methoxy—phenyl)—S [4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

4-Methoxy-.a-{3-[4—-(6-morpholm-4-ylmethyl-pvndm— -yl)-naphthalen-1-yl}-ureido}-N-
phenyl-benzamide

1-(2-Methyl-1.3-dioxo-2,3-dihydro-1H-isoindol-5-y1)-3-{4- (6-morpholm-4-vlmethyl-
pyridin-3-yl)-naphthalen-1-yl}-urea

1-(2,3-Dimethyl-1H-indol-5-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3 -yl)-naphtha]en—
1-yl]-urea

N-Butyl-4-methoxy-3-{3-[4~(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -yl]
ureldo}-benzenesulfonamlde

1-[3-(2-Methyl-[1,3]dioxolan-2-yl)-phenyl}-3-[4- (6-morpholm-4-ylmethyl-pyndm—3-yl)
naphthalen-1-yl]-urea

1-(3-Methoxy-5-trifluoromethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea .

1-(2,4-Dimethoxy-phenyl)-3- [4-(6-morpho1m-4-ylmethyl—pynd1n—3-yl)-naphthalen- -yl]-
urea

~(2-Methyl-4-mtro-pheny1)-3 [4-(6-morphohn—4-ylmethyl—pyndm- -yl)-naphtha]en-l--
yl]-urea

-(2—Methoxy-4—mtro-phenyl)-3-[4 (6—morph01m-4-ylmethyl-pyndm-3-y1)-naphthalen—l -
yl]-urea

-(4-Chloro-2-mtro-phenyl)-3-[4-(6-morpholm-4-ylmethyl-pyndm-3 -yl)-naphthalen—l -
yl}-urea

1-(5-Chloro-2-methoxy-phenyl)-3- [4-(6-morpholm—4-ylmethyl-pynd1n—3-yl)-naphﬁ1alen-
1-ylJ-urea

1-(3,5-Dimethoxy-phenyl)-3-f{4~(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
urea '

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -yl]-3-(4-mﬂuoromcthoxy-
phenyl)-urea -

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 —yl]-3 (a-
trifluoromethylsulfanyl-phenyl)-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-3-(2-phenoxy-phenyl)-urea
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1-(2-Methoxy-5-nitro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea

1-(5- Chloro-2 4- dlmethoxy-phenyl)-3 -[4- (6-morphohn-4-ylmethyl-pyndm-.a-yl)—
naphthalen-1-yl]-urea

l-(3,S-Bis-triﬂuoromet_hyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-S-yl)—
naphthalen-1-yl}-urea '

1-(2-tert-Butyl-5-methyl-pyridin-4-y1)-3-[4~(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

1-(3-Methyl-naphthalen-2-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea '

1-(3-tert-Butyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-
urca

: -(4-Mcthyl-b1phenyl-3-yl)-3 [4-(6—morphohn—4-v1methyl-pyndm-3-yl)-naphthalen-l-
ylJ-urea .

-(4-tert-Butyl-b1phenyl-Z-yl)-3 [4-(6-morpho]m-4-ylmcthyl-pyndm—3-yl)-naphthalen-l-

- yl]-urea

~~ 1<(5-Chloro-2, 4-d1methoxy-phenyl)-3 [4-(6-morphohn-4-y1methyl-pyndm-3-yl)-

naphthalen-1 -yl]-urea

" 1-(5-Isopropy1-2-methyl-phenyl)-.:-[4~(6-morphohn-4-ylmethy1-pyr1dm-3-yl)-. -
naphthalen-1-yl]-urea

1 -(5—sec-ButylQ-methbxy-phenjd)-3-[4-(S;morpholin-4-ylmeti1yl—pyridin—3 -ybh-
naphthalen-1-yl]-urea

l-(5-tert-Butyl-2-methoxy-3-propyl—phenyl) -3- [4 (6-morpholm-4-ylmethyl-pynd1n—3-yl)-
naphthalen-1-yl]-urea

: 1-(s-ten'-Buty'l-z-methoxymethyl-ph'enyl)-'s-[4-(6-moipholinl4-y1methy1-pyridin-3-yl)-
naphthalen-1-yl}-urea

1—(5-tert-Butyl-2—methoxy-pheny.l)-3-[4-(6-mor'phc:>lin¥4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea

l-(5-tert-Butyl-2—methy]-phenﬁ)—3 -(4% {6-'[(3-methbxy-propyi)-inéthyl-amino]-pyrid_in-3-
yl}-naphthalen-1-yl)-urea _
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1-(5-tert-Butyl-2-methyl-phenyl)-3-[4-(4-morpholin-4-ylmethyl-imidazol- l-yl)—
naphthalen-1-yl]-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3-{4-[6-(3-methoxy-propylamino)-pyridin-3-yl]-
naphthalen-1-yl}-urea

1-(5-tert-Bulyl-2-methyl-pyridin-3-yl)-3- [4-(6-morpholm-4-ylmethyl-pyndln-3-yl)-
naphthalen-1-yI]-urea

1 -(S-tert-Butyl-2-morpholin-4-yI-phenyl)'-3-[4-(6-morpholin—4-ylmethyl—pyridin—3 -yl)-
naphthalen-1-yl]-urea _

1-(6-tert-Butyl-2-chloro-3-methyl-pyridin-4-yl)-3- [4-(6-morph01m—4-ylmethyl-pyndm—3-- '

yl)-naphthalen-1-yl]-urea

1- [4-(6-Morpholm—4-ylmethyl-pyndm-3-yl)-naphthalen— -yl}-3 (.:-tnﬂuoromethyl— :
phenyl)-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -yl]-3-(4-tnﬂuoromethoxy-
phenyl)-urea .

1-[5-(1,1-Dimethyl-propyl)-2-methoxy-phenyl]-3-[4- (6-morpho]m—4-ylmethyl-pyndm—3- '

yl)-naphthalen-1-yl]-urea

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3- [4-(6-morpholm—4-ylmethyl-pynd1n-3-yl)-

naphthalen-1-ylj-urea

1-[5-tert-Butyl-2- (2-methyl—pynm1dm— -yl)-phenyl}-3-[4- (6-morpholm—4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl}-urea

1-[5-tert-Butyl-2-(3-hydroxy-propyl)-phenyl]-3- [4-(6-morphohn—4-ylmethyl-pyndm-3-
yl)-naphthalen-1-yl}-urea

1-[5-tert-Butyl-2-(3-morpholin-4-yl-3-oxo-propy!)-phenyl]-3-[4-(6-morpholin-4--
yimethyl-pyridin-3-yl)-naphthalen-1-ylj-urea

1-[5S-tert-Butyl-2-(morpholine-4-carbonyl)-phenyl]-3- [4-(6-morphohn-4-yhnethy1-
pyridin-3-yl)-naphthalen-1-yl]-urea

N-(5-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-ureido}-phenyl)-acetamide

and the pharmaceutically acceptable derivatives thereof.
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In addtion to the abovementioned representative compounds the following prophetic
compounds of the formula(lI) may be made by the general methods described

hereinbelow:

1-[4-(6- {[B1s-(2-cyano-ethyl)—ammo]-methvl}-pyndm—3-v1)-naphthalen— -yl]-3-(5-tert-
butyl-2-methoxy-phenyl)-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[4-(2-methy]-3- oxo-plperamn-l-ylmethyl)-
phenyl]-naphthalen— =yl}-urea

1-[4-(6-{[Bis-(2-methoxy-ethyl)-amino]-methy1}-pyridin-3-yI)- naphthalen- -yl] -3-(3-

tert-butyl-2-methoxy-phenyl)-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-methyl- 3-oxo-p1perazm— -ylmethyl)—
pyrxd1n—3-yl]-naphthalen- -yl}-urea

1-(5-tert-Butyl-2-methoxy-pheny!)-3-{4-[6-(1 -oxo-ll4-thlomorpholm-4-ylmethyl)-

.pynd1n-3-yl]-naphthalen— -yl}-urea

1-(5-tert-Butyl- 2-methoxy-phenyl) -3- [4-(6-thlomorpholm-4-ylmethyl-pyr1d1n-3-yl)-
naphthalen- -yl]-urea

-(5-tert-Butyl-2-mcthyl-phenyl)-.a-{4-[6 (l-oxo-ll4-th1omorpholm-4-ylmethyl)-pyndm— .
-yl]-naphtha]en- -yl}-urea '

1-(5-tert-Butyl-2-methyl-phenyl)-3-{4-[6- (2-methyl-3 -oxo-plperann-l -ylmethyl)

pyndm-3—y1]-naphthalen— -yl}-urea

-(5-tert-Butyl-2~methoxy-phenyl)—.> -{4-[4- (1-oxo-1l-thlomorphohn—4-ylmethyl)
phenyl]-naphthalen- -yl}-urea -

—[4-(4—{[Bls—(2-cyano-ethyl)-ammo]-methyl}-phenyl)-naphthalen— -yl}-3-(5-tert-butyl-

" 2-methoxy-phenyl)-urea

-(2-Methoxy-5-pentaﬂuoroethyl-phenyl)-3 [4- (4-morpholm—4—ylmethyl-pxpendm— -yl)-
naphthalen-1-yl}-urca

1-(2-Methoxy-5-trifluoromethyl-pyridin-3 -yl)-.a-{4 [2-(4-oxo-piperidin-] -ylmethyl)
pyrimidin-5-yl}-naphthalen-1-yl}-urea

1-(2-Methoxy-5-trimethylsilanyl-phenyl)-3-{4-[4- (tetrahydro—pyran—4—ylanuno) phenyl]—
naphthalen-1-yl}-urea
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1-(3-Methoxy-naphthalen-2-y1)-3-[4-(4-morpholin-4-ylmethyl-piperidin-1-yl)-
naphthalen-1-yl]-urea

1-(3-Methyl-naphthalen-2-y!)-3-[4-(4-morpholin-4-yimethyl-phenyl)-naphthalen-1-yl}-
urea

1-(3 -tert—Buth—S -methanesulfinyl-phenyl)-3-{4-[6-(1 -methyl-pipcfidin-4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea

1-(3-tert-Butyl-phenyl)-3-[4-(3-pyridin-3-yl-propoxy)-naphthalen-1-yl]-urea
1-(3 -tert-Butyl—phenyl)-S-[4-(4-morpholin-4-ylmethyl-phenyl)-napht}lélen-1 -yl}-urea

1-(4-Methoxy-biphenyl-3-yl)-3-{4-[4-(tetrahydro-pyran-4-ylmethy!)-imidazol- l-yl]-
naphthalen-1-yl}-urea

1-(4-Methyl-biphenyl-3-y1)-3-{4-[4-(2-pyridin-4-yl-ethyl)-piperazin-1 -yl]-naphthalen-l-'
yl}-urea

1 -(4-tert-Butyl-biphenyl-2-yl)-3-[4~(pyridin-4-ylmethoxy)-naphﬁlalen-1 -yl]-urea

1-(4-tert-Butyl-biphenyl-2-yl)- 3—{4-[2—(1—0x0-1l4-th10morpholm—4—ylmethy1)—3H- :
1m1dazol-4—yl]-naphthalen—1¢yl}-urea

1-(5-tert-Butyl-2-hydroxy-phenyl)-3-[4- (5-morphohn-4-ylmethyl-pyrazm-2-y1)-
‘naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-3-propyl-phenyl)-3-{4-[4-(pyrrolidine-1-carbonyl)-phenyl]-
naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-(2-morpholin-4-ylmethyl-pyrimidin-5-yI)- -
naphthalen-1-yl]-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[{4-(4-thiomorpholin-4-ylmethyl-phenyl)--
naphthalen-1-yl]-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4- (6-morpholm-4-ylmethyl-phenyl)-naphthalen—l-
ylJ-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[4- (tetrahydro—pyran—4~ylammo)—phenyl]— :
naphthalen-1-yl}-urea

l-(5-tert-Butyl-2-methoxy—phenyl)-3-{4~[6-(4—mcthy1—piperazin—l -ylmethyl)-pyridin-3-
yl}-naphthalen-1-yl}-urea
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1-(5-tert-Butyl- 2-methoxy-pyndm—3-yl)-a-{4 [6 (4-0xo-p1pendm-l-ylmethy])-pyrldm-3-

ylJ-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methyl-benzooxazol-7-yl)-3- [4-(6-pynd1n-4—ylmethyl-pyndm—3-yl)-

naphthalen-1-yl]-urea- :

1-(5-tert-Butyl- 2-methyl-phenyl)~3 -[4- (4-morpholm-4—yhnethvl-phenyl)—naphthalen-1-

yl]-urea

1- (5-tert-Butyl-2—phenoxy-phenyl)-a-{4 -[6- (tetrahydro-pyran-4-yloxy) pyndm-3-yl]-

naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-pyrrolidin-1 -yl—phenyl) 3- [4—(4-methoxy-6-morphohn-4-ylmethyl-

pyndm-3-yl)—naphthalen- -yI]-urea

-(S-tert-Butyl 2—pyrrohdm-1-yl-phenyl)- -[4- 6-morpho11n-4-ylmethyl-pyndm-3-yl)-

naphthalen-1-ylj-urea

-(S-tért-Butyl 3-cyano-2—methoxy-phenyl) 3- {4-[2-(2,6-dimethyl-morpholin-4—

yimethyl)-pyrimidin-5 -yl]-naphthalen— -yl}-urea

-(S-ten-Butyl 4'-d1meﬂ1y1am1no-b1phenyl—3-yl)—3 [4 (2-morpholm-4-ylmethyl--

pynmldln-S-yl)-naphthalen- <yl}-urea

naphthalen-1-yl}-urea

-(6-Methoxy-3 3- dlmethyl-mdan-s-yl) -3- {4—[4 (morpholme-4 carbonyl)-pheny]]-

1-(6-tert-Butyl- 2-chloro-3—methyl—pyr1dm—4—yl)-3 [4-(6—th1omorpholm-4-ylmethyl-

: pyndm-3-y])-naphthalen- ~yl]-urea

-(6—tert-Buty1—benzo[1 3]d10xol-4-y]) -3-{4- [6-(morpholm—4—ylammo)-pyndm—3-yl]—

naphthalen- -yl}-urea

-(7-Methoxy-l 4 4-trimethyl-1,2,3,4-tetrahydro-quinolin-6-yl)- 3- {4 [6-(tetrahydro—

pyran-4~yloxy)-pyndm—3-yl]-naphthalen- =yl}-urea

1- (7-tert-Butyl-2, 4-dunethyl-benzooxazol—5-yl)-3 [4-(6-morpholm-4—ylmethy1-pyr1d1n-3-

yl)-naphthalen-1-yl]-urea

-[2—Methoxy- -(1-methyl-1 -phenyl-ethyl)-pheny]]-3 -{4-[6- (2-pyndm-4-yl-ethyl)-

pyridazin-3-yl}-naphthalen-1-yl}-urea

1- [Z-Methoxy-o-(l-methyl-cyclohexyl)-phenyl] -3- {4-[4-(1-methyl-pxpend1n-4-
ylsulfanyl)-phenyl}-naphthalen-1-yl}-urea

78



. WO 00/55139 i PCT/US00/03865

10

15

20

25

30

35

40

45

1- [7-Methoxv-3-(l-methyl—c»cloprop\l)-phenyl]—a [4-('?-morpholm-4-vlmethyl-
pyrimidin-5-yl)-naphthalen-1-yl]-urea- '

1-[2-Methoxy-5-(2-methyl-tetrahydro-furan-2-yl)-phenyl]-3-[4-(5-morpholin-4-yimethyl-
pyridin-2-yl)-naphthalen-1-yl}-urea

1-[2-Methoxy-5-(3-trifluoromethyl-bicyclo[1.1.1]pent-1-yl)-phenyl]-3-[4-(4-morpholin-
4-ylmethyl-phenyl)-naphthalen-1-yl}-urea

1-[3-tert-Butyl-5-(1-methyl-1H- 1m1dazo]-4-yl)-phenyl}-3 [4- (5-morphohn—4-ylmethyl-
pyridin-2-yl)-naphthalen-1-ylj-urea

1-[3-tert-Butyl-5-(2-pyrrolidin-1-yl-ethyi)-phenyl}-3-{4-[6- (l-methyl-plpendln-4-yloxy)-
pyridin-3-yl]-naphthalen-1-yl}-urea

1-[3-tert-Butyl-5-(3-pyrrolidin-1-yl-prop-1 -ynyl)-phenyl]—3 [4-( 6-morphohn-4—ylmethyl-'
- pyridin-3-yl}-naphthalen-1-yl]-urea

1-[4-(6-Imidazol- l-ylmethyl-pyndm-B-) l)-naphtha]en- -y1}-3-[2-methoxy-5- (l-phenyl- S

cyclopropyl)-phenyl}-urea

1-[5-(1,1-Dimethyl-propyl)-2-methoxy-phenyl}-3-{4- (4-tluomorphohn-4-ylmethyl-
phenyl)-naphthalen-1 -yl]-urea

1-[5- (1-Cyano-cyclopropyl)—Z-methoxv-phenyl]-3 [4-(2-morpholm-4-y1methyl~-
pyrimidin-5-yl)-naphthalen-1-yl]-urea

1-[5- (l—Hydroxymcthyl-cyclopropyl)~7-mcthoxy-phenyl]—.:—[4-(4~morpholm-4-ylmethyl- Ce

phenyl)-naphthalen-1-yl]-urea

1-[5-tert-Butyl-1- (2—d|ethy1am1no-ethy1)-2~oxo 12-d1hydro~pvndm-3—yl] -3- {4-[6 (1-
methyl-piperidin-4-yloxy)-pyridin-3-yl}-naphthalen-1-yl } -urea '

‘1-[5-tert-Butyl-2-(1H-pyrazol- 4-yl)-phenyl]-.a~[4 (2-morphol1n-4-yl-ethoxy)-naphthalen-
1-yl}-urea

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3- {4-[4-(4-methyl-piperazine- 1 -carbonyl)-
phenyl]-naphthalen-1-yl}-urea

1-[5-tert-Butyl-2-(2,5-dioxo-pyrrolidin-1-yl)-phenyl]-3-{4-[6-(1 H-imidazol-2-ylmethyl)-
pyrid_in-3-yl]-naphthalen~1-yl}-urea , -

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phcnyl]-3-[4- (5-pyr1dm-4-ylmethyl-pyndm—
2-yl)-naphthalen-1-yl}-urea
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1 [S-tert-Butyl-?-(2-morpholm-4-y1-7-oxo-ethoxy)—phenvl] -3-{4-[6- (7-pyndm-4-\ 1-
ethyl)-pyridazin-3-yl]-naphthalen-1-y1}-urea :

1- [5-tert—Butyl-7-(7-morpholm-4-y1-7-oxo-ethylammo)-phenyl] -3-{4- [4-(l-methyl-

p1per1dm-4-ylam|no)—plpendm- -yl}-naphthalen-1-yl}-urea

1-[5-tert-Butyl-2~(6-methyl-pyridin-3-yI)-phenyl]-3-{4-[5- (2—pyrr011dm-l-yl-ethyl)-
pyrldm-z-yl]-naphthalen- -yl}-urea

1-[5-tert-Butyl-2-methoxy-3-(3-morpholin-4-yl- 3-oxo-propenyl)-phenyl]-.:-[4 -(6-
pyrrolidin-1-ylmethyl-pyridin-3-yI)-naphthalen-1-yl}-urea

- 1-[5-tert-Butyl-3- (2-d1ethylanruno-ethoxy)-7-methoxy-phenyl]-S—{4 [4-(tetrahydro-pyran-

4-yloxy)-phenyl]-naphthalen-1-y1}-urea

-1-[5-tert-Butyl-3-(2-pyrrolidin-1-yl-ethyl)-benzofuran-7-yl]- 3-[4-(4-morpholm—4-
yimethyl-phenyl)-naphthalen-1-yl]-urea .

1-[6-tert-Butyl-4-(2-dimethylamino-ethyl)-3-0x0-3,4-dihydro-2H-benzo[ 1 4]oxazm-8-
yl}-3-{4-[6-(thiomorpholin-4-ylamino)-pyridin-3-yl}-naphthalen-1-y1}-urea -

“1-{5-tert-Butyl-2-methoxy-3-[2- (l-methyl-p1pend1n-4—yloxy)-ethyl]-pheny]}-a-[4~(4-
morpholin-4-ylmethyl-phenyl)-naphthalen-1-yl}-urea

- 2-(4-tert-Butyl-2-{3-[4-(5-pyrrolidin-1-ylmethyl-pyridin-2-yl)-naphthalen-1 -yl]-ureldo}--

phenoxy)-N-methyl-acetamide

. 2-[4-tert-Butyl-2-(3-{4-[6-(2,6-dimethyl-morpholin-4-ylmethyl)-pyridin-3-yl}- -
_ naphthalen-1-yl}-ureido)-phenoxy}-acetamide

30
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3-(5-tert-Butyl-2-methoxy-3-{3-[4-(6-pyrrolidin-1-ylmethyl-pyridin-3-yl)-naphthalen-1-
yll-ureido}-phenyl)-acrylamide _ _ L

. 3-{3-tert-Butyl-5-[3-(4-{4- [2-(1-oxo-ll4-th1azohdm-3-yl)-ethyl]-phenyl}-naphtha]en—l-

yl)-ureido]-pheny!}-N.N-dimethyl-propionamide
3-{4-[3 -(S-tert—Butyl-Z-methoxy-phenyl)-ureido]-naphthalen-1 -yl}-benzamide

4-tert-Butyl-2-{3- [4-(2-chloro-4-morpholm-4-ylmethyl-phenyl)—naphthalcn— -y]]-
ureldo}-benzamxde .

N-(4-tert-Butyl-2-{.a-[4-(6-oxo-l 6- d1hydro-pyndm—3-yl)-naphthalcn— -yl]-ureldo}
phenyl)-2-morpholm-4—yl-acetamxde

'N-[3-tert-Butyl-5-(3- {4-[5-(tetrahydro-pyran-4-ylamino)—§yridin-2-yl]-naphthalen—l—yl}-
ureido)-phenyl}-2-morpholin-4-yl-acetamide
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N-[4-tert-Butyi-2-(3- {4-[4 (l-methy]-p1pend1n-4-vloxy)—phenyl]-naphthalen- -yl}-
ureido)-phenyl}-acetamide

and the pharmaceutically acceptable derivatives thereof.

In yet another embodiment of the invention, there is provided the fo]lowiﬁg compounds
of the formula(il):

1-(2-tert-Butyl-5-methyl-pyridin-4-yl)-3- [4 (6-morpholm-4-ylmethyl—pyndm—.»-yl)-
naphthalen-1-yli}-urca;

-(3-Methyl~naphthalen-2-yl)-3-[4 (6-morpholin-4-ylmethyl-pyridin-3 -yl)—naphthalen-l-
ylj-urea;

1 -(3-tert-Butyl-phenyl )-3- [4-(4-morpholin-4~ylmcthyl-phenyl)-_naphthalen-1 -yl}-urea;

1-(3-tert-Butyl-phenyl)-3- [4—(6-morphohn—4-yhnethyl-pyndm-a-yl)-naphthalen— -yi}-
urea;

- 1-(4-Methyl-biphenyl-3-y1)-3-[4-(6-morpholin-4-yimethyl-pyridin-3 -vl)-naphthalen-l-

yl]-urea;

1-(4-tert-Butyl-biphenyl-2-y1)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3 -yl)-naphthalen-l-
yl]-urea;

1-(5-Chloro-2,4-dimethoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea; _ _

1-(5-Isopropyl-2-methyl-phenyl)-3-[4- (6—morphohn-4-ylmethyl-pyndm-3—yl)-
naphthalen-1-yl}-urea; _

1-(5-sec-Butyl-2-methoxy-pheny!)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea; .

1-(5-tert-Butyl-2-methoxy-3-propyl-phenyl)-3-[4- (6-morpholm-4-ylmethyl-pyr1d1n-3-yl)-
naphthalen-1-yl}-urea; _

1—(5-tert-Butyl-2-methoxymethyl—phenyl)—3 4- (6—morpholxn-4-ylmethyl—pyr1dm—3-yl)
naphthalen-1-ylJ-urea;

1-(5-tert—Butyl-2-methoxy-phenyl)-3-[4-(2-morpholin-4-ylmethyl-pyrim‘idin-S-yl)-'
naphthalen-1-yl]-urea;
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1 (S-tert-Butyl-Z-methoxy-phenyl)—3 [4-(4-th1omorpholm-4-ylmethyl-pheny1)
naphthalen-1-yl}-urea:

l-(5—tert-Butyl-2-methoxy-phenyl)—3-[4-(6-morpholin—4-ylmethyl-pyﬁdin-3-yl)- '
naphthalen-1-yl}-urea;

-(S-tert-Butyl-z-methoxy -phenyl)-3- [4-(6-morpholm-4-ylmethyl-phenvl)-naphthalen-l-

“yl}-urea;
10 -

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[4-(tetrahydro-pyran-4-ylamino)-phenyl}-
naphthalen-1-yl}-urea;

-(S-tert-Buty]-2-methoxy-pheny])-3 -{4- [6-(4-meﬁ1yl-p1peraz1n— -ylmethyl)-pyr1dm-3-
yl]-naphtha]en— -yl}-urea;

-(S-tcﬂ-Buty1-2-methyl-pheriyl)-3-(4-{6-[(34methoxy-pr0pyl)-inethyl-amind]-pyridin-3-
yl}-naphthalen- -yl)—urea

-(5-tert-Butyl-2-methyl-phenyl) -3- [4-(4-morphol1n—4-ylmethyl-1m1dazol- -yl)-
naphthalen- -yl]-u.rea

—(5-tert-Butyl-2-methyl-pheny1)-3 [4-(4-morphol1n-4-ylmethyl-phenyl)-naphthalen—1-
yl]-m'ea .

-(S-tert-Butyl-2-methyl-phenyl) -3-[4- (6-morpholm—4-ylmethyl-pyndm-3-yl)-

naphthalen— -yl]-urea

-(5-terl-Buty1-2-methyl-phenyl) -3- {4-[6-(3-methoxy-propylammo)-pyndm-3-yl]-
naphthalen- -yl}-urea

1-(S-tert-Butyl-2-methyl-pyndm—3-yl)—o-[4 (6—morpholm-4—ylmethyl-pyrldm- -yl)-
naphthalen-1 -yl]-urea

-(S-tert-Butyl-Z-morpholm-4-yl-pheny1)-a [4-(6-morpholm-4-ylmethyl-pyndm-3-yl)-
naphthalen-1 -yl]-urea

1-(6-tert-Butyl- 2-chloro-3-methyl—pyndm—4-yl)-3 [4- (6-morphohn-4-ylmethyl—pynd1n-3-
yD-naphthalen-1 -yl]-urea,

1-(6-tert-Butyl-2-chloro-3-methyl-pyridin-4-yl)-3- [4—(6-th1omorphohn—4—ylmethyl— |
pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[2-Methoxy-5 -(1-methyl-cyclopropyl)-phenyi]-3 -[4-(2-morpholin—4-ylmeth'yl-
pyrimidin-5-yl)-naphthalen-1-yl]-urea;
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1-[4-(6-Morpholin-4-yimethyl-pyridin-3-yl)- naphthalen- -vl]-a-(3-tnﬂuoromethyl—
phenyl)-urea;

1-[4-(6-Morpholin-4-y lmethyl-pyndm-3-yI)-naphthalen— -vl]—3 (4-tr1ﬂuoromethoxy-
phenyl)-urea;

1-[5-(1, l-Dlmethyl-propyl)-2-methoxy-phenyl]-a-[4 (4-thiomorpholin-4-ylmethyl-
phenyl)-naphthalen- 1-yl}-urea;

1-[5-(1,1-Dimethyl-propyl)-2-methoxy-phenyl]-3-[4- (6-morpholm—4-y1methyl-pyr1dm-3—
yl)-naphthalen-1-yl}-urea; -

1-[5-(1-Cyano-cyclopropyl)-2-methoxy-phenyl]-3- [4-(2-morpholm-4-y]methyl-
pyrimidin-5-yl)-naphthalen-1-yl]-urea;

1-{5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3- [4-(6-morpholm-4-y1methy1—pyndm—3-yl)-
naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phenyl}-3-[4- (5-pyndm-4-ylmethy1-pyr1dm- _
2-yl)-naphthalen-1-yl}-urea;, :

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phenyl]-3-[4- (6-morphohn-4—y1melhyl-
pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-(3-hydroxy-propyl)-phenyl]-3-[4- (6—morphol1n-4-ylmethyl-pyndm—3-
yl)-naphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-(3- morpholm—4—yl—3-oxo-propyl)-phenyl]-S—[4-(6-morpholm-4-
ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea; :

1-[5-tert-Butyl-2-(morpholine-4-carbonyl)-phenyl}- 3 [4 (6-morphohn-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea; _

2-[4-tert-Butyl-2-(3-{4-[6-(2,6- dunethyl-morpholm-4-ylmethyl)-pyndm—3-yl]-
naphthalen-1-y1}-ureido)-phenoxy]-acetamide;

3-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido]-naphthalen-1-yl }-benzamide;

4—-tért-Butyl-2-{3-[4-(2-chlor6-4-morpholin-4-ylmethyl-phenyl)-naphthalen-1-yl]~ '
ureido}-benzamide;

and the pharmaccutically écceptable derivatives thereof.
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In yet a further another embodiment of the invention there is provided the following
compounds of the formula(II):

1-(2-tert-Butyl-5-methyl-pyridin—4-yl)—3-[4-(6-morph61in—4-ylmethyl-pyridin—S-yl)-
naphthalen-1-yl]-urea:

1-(3-tert-Butyl-pheny1)-3-{4-(6-morpholin-4-ylmethyl-pyridin3-yl)-naphthalen-1-y1]}-
urea;

1 (4-Methy1—biphenyl-3-yl)-3;[4-(6-morpholin—4—ylmethyl-pyridin-3-yl)—naphthalen-l—
yl]-urea

-(4-tert-Butyl~b1phenyl-2-yl)-.>-[4-(6-morpholm—4~ylmethyl-pyndm- -yl)-naphthalen-1-
yl]-urea,

—(S-Isopropyl—2—methyl-pheny1)-.a-[4-(6-morphol1n-4-ylmethyl—pyr1dm—3-yl)—

naphthalen- -yl]—urea

-(5-sec—Butyl-2-methoxy-phenyl)-3 -[4- (6-morpholm-4-y1methyl-pyr1d1n—3-yl)- -

naphthalen— -yl]-urea

-(5-tert-Butyl—2-methoxymethyl-phenyl)-3 [4- (6-morpholm-4-ylmethyl-pyndm—:»-yl)
naphthalen— -yl]-urea

-(S-tert-Butyl-Z-methoxy-phenyl)—3 [4 (6—morpholm-4-ylmethyl-pyndm—3-yl)- :

naphthalen— -yl]-urea

-(5-tert-Butyl—2—methy]—phenyl)—3 -(4- { 6 [(3-methoxy-propyl)-methyl-ammo]-pyndm—S-

| yl }-naphthalen- -yl)-urea

—(S-tert—Butyl-2-methyl-phenyl)—3 [4-(6-morpholm-4-ylmethyl—pynd|n-3-yl)-
naphthalen— -yl]-urea

-(S—tert-Butyl-Z-methyl-pyndm— -yl)—o-[4 (6-morpholm—4-y1methy1—pyr1dm—3-yl)-
naphthalen-1 -yl]-urea,

1-[5-(1, 1-Dlmethyl-propyl)-Z-methoxy -phenyl]-3-[4- (6-morphol1n-4-ylmethyl-pyndm-3—
yl)-naphthalen- -yl]-urea; :

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3- [4-(6-morphol1n-4-ylmethyl-pyrldm-3-yl)

naphthalen-1-yi]-urea;

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]j-urea;
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1-[5-tert-Butyl-2-(3-hydroxy-propyl)-phenyl}-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-i-yl}-urea;

1-[5-tert-Butyl-2-(morpholine-4-carbonyl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea;

N-(5-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl}-ureido}-phenyl)-acetamide

and the pharmaceutically acceptable derivatives thereof. -

In yet still another generic aspect of the invention, there is provided compbimds of the
formula(III):

wherein:
E is carbon or a heteroatom group chosen from -O-, -NH- and -S-;

Gis:

an aromatic Cs.jo carbocycle or a nonaromatic Cj_jpcarbocycle saturated or unsaturated;

a 6-14 membered monocyclic, bicyclic or tricyclic heteroaryl containing 1 or more

heteroatoms chosen from O, N and S;
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a 6-8 membered monocyclic heterocycle containing one or more heteroatoms chosen
fromO,Nand S; -

or

an 8-11 membered bicyclic heterocycle, containing one or more heteroatoms chosen

from O, N and S;
wherein G is optionally substituted b} one or more R;, R; or R3;

lAr is:

phenyl, naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,
tétraihydroisoquinolinyl_. benzimidazol}'l. benzofuranyl, dihydrobenzofuranyl, indolinyl,
benzothienyl, dihydrobenzothienyl, indanyl, indeny! or indoly} each being optionally
substituted by one or more-R4 orRs; |

Xis:
aCs cycloalkyl or cycloalkenyl optionally substituted with one to two oXo groups or one -

to three C;4 alkyl, C)4 alkoxy or Ci4 alkylamino chains each being branched or

- unbranched;

aryl, furanyl, thienyl, pyrrolyl, pyrazolyl, inlidazolyl, pyridinyl, pyrimidinyl, p&'ridi_nonyl,-
dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl, benzimidazole, 3H-"
imidazo[4,5-b]pyridine, piperazinyl, pyridazinyl or pyrazinyl; each being optionally -
independently substituted with one to three C,4alkyl, C4alkoxy, hydroxy, nitrile, amino,
mono- or di-(C,3 alkyl)amino, mono- or di~(C,.; alkylamino)carbonyl, NHC(O), Ci.¢
alkyl-S(O), or halogen;

Yis:

abond or a C,.4 saturated or unsaturated branched or unbranched carbon chain optionally

partially or fully halogenated, wherein one or more C atoms are optionally replaced by O,
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N, or S(O)n and wherein Y is optionally independently substituted with one to two oxo
groups. nitrile, phenyl or one or more C,.y alkyl optionally substituted by one or more

halogen atoms;
Zis:

aryl, heteroaryl selected from pyridinyl, piperazinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl. furanyl, thienyl and pyranyl, heterocycle
selected from tetrahydropyrimidonyl, cvclohexanonyl, cyclohexanolyl. 2-oxa- or 2-thia-
5-aza-bicyclo[2.2.1]heptanyl, pentamethylene sulfidyl, pentamethylene sulfoxidyl, -
pentamethylene sulfonyl, tetramethylene sulfidyl. tetramethylene sulfoxidyl or -
tetramethylene sulfonyl, tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxolanonyl, 1,3~
dioxanonyl, 1,4-dioxany], morpholino, thiomorpholino, thiomorpholino sulfoxidyl,
thiomorpholino sulfonyl, piperidinyl, piperidinonyl, pyrrolidiny! and dioxolanyl,

each of the aforementioned Z are optionally substituted with one to three halogen, Cj.¢ -
alkyl, C,.s alkoxy, C,.; alkoxy-C,.; alkyl, C,.¢ alkoxycarbonyl, aroyl, C)sacyl; oxo,
hydroxy, pyridinyl-C,_; alkyl, imidazolyl-C,.; alkyl, tetrahydrofuranyl-C,.3 alkyl, nitrile-
Cis alkyl, nitrile, carboxy, phenyl wherein the phenyl ring is optionally substituted with
one to two halogen, C, alkoxy, hydroxy or mono- or di-(C,.3 alkyl)amino, C;.4 alkyl-
S(O)m, or phenyl-S(O),, wherein the phenyl ring is optionally substituted with one to two
halogen, C.¢ alkoxy, hydroxy. halogen or mono- or di-(C,.; alkyl)amino;

or Z is optionally substituted with one to three amino or amino-C,.3 alkyl wherein the N
atom is optionally independently mono- or di-substituted by aminoC;.galkyl, C|.3alky1,
arylCo.zalkyl, Cy.s alkoxyC,.; alkyl, C,.5 alkoxy, .aroyl, Ci.sacyl, C)3alkyl-S(O)m- or
arylCo.zalkyl-S(O)n- each of the aforcmentioned alkyl and aryl attached to the amino
group is optionally substituted with one to two halogen, Cy alkyl or C, ¢ alkoxy;

or Z is optionally substituted with one to three aryl, heterocycle or heteroaryl as
hereinabove described in this paragraph each in turn is optionally substituted by halogen,
Ci-s alkyl or Cy¢ alkoxy;
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or Z is hydroxy. halogen. nitrile, amino wherein the N atom is optionally independently
mono- or di-substituted by C).sacyl. C;.¢alkyl or Cy3alkoxyC,alkyl. C).salkyl branched
or unbranched, C)-salkoxy, C;3acylamino, nitrileC;alkyl, C)¢ alkyl-S(O). and phenyl-
S(O)m, wherein the phenyl ring is optionally substituted with one to two halogen, Ci.

alkoxy, hydroxy or mono- or di<(C;.3 alkyl)amino;
each R, is independently:

Ci1.10 alkyl branched or unbranched optionally partially or fully halogenated, wherein one

. ormore C atoms are optionally independently replaced by O, N or S(O)m, and wherein

said Cy.10.alkyl is optionally substituted with one to three Cs.10 cycloalkyl, hydroxy. oxo,
phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl. pyridazinyl, pyrrolyl, pyrrolidinyl,

~ imidazolyl, pyrazolyl. thienyl, furyl, dioxolanyl, isoxazolyl or isothiazolyl; each of the

aforementioned being optionally substituted with one to five groups selected from
halogen, C).s alkyl-which is optionally partially or fully'halogehated; Cs.3 cycloalkanyl,
Cs.g cycloalkenyl, hydroxy, nitrile, Cy.3 alkoxy which is optionally partially or fully .
halogenated or NH,C(O), mono- or di(C,.3alkyl)amino, and mono- or
di(C,.zalkyl)aminocarbonyl; |

orR,; is L _ .

cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, eyclohexyloxy, or-cycloheptyloxy each '
being bptionaliy par_tialiy'o'r fully halogenated and optionally substituted with onc to three
C,.3 alky! groups optionally partially or fully halogenated,'.ni_trile; hydroxyC,.salkyl or
aryl; or an analog of sﬁch cycloalkyl group _W_herein one to three ring methylene groups
are independently replaced by O, $(O)n, CHOH, >C=0, >C=S orNH; .

phenyloxy or benzyloxy each being optionally partially or fully halogenated and
optionally substituted with one to three C;.; alkyl groups optionally partially or fully
halogenated, nitrile, hydroxyC,.salkyl or aryl; or an analog of such cycloaryl group

wherein one to two ring methyne groups are independently replaced by N;.
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cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl. cycloheptyl. bicyclopentanyl,
bicyclohexany! or bicycloheptanyl. each being optionally partially or fully halogenated
and optionally substituted with one to three C.; alkyl optionally partially or fully
halogenated, nitrile, hydroxyC,.;alkyl or aryl: or an analog of such cycloalkyl group
wherein one to three ring methylene groups are independently replaced by O, S(O). -
CHOH, >C=0, >C=S or NH;

Cs.10 branched or unbranced alkeny! each being optionally partially or fully halogenated,
and optionally substituted with one to three C,.s branched or unbranched alkyl, phenyl,
naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, -
thienyl, furyl, isoxazoly! or isothiazolyl, each of the aforementioned being substituted
with one to five halogen, C . alkyl which is optionally partially or fully halogenated,.
cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, hydroxy, nitrile, C,.3 alkyloxy
which is optionally partially or fully halogenated, NH,C(O), mono- or di(C;.
salkyl)aminocarbonyl; the Cs.;o branched or unbranced alkenyl being optionally -
interrupted by one or more heteroatoms chosen from O, N and S(O)p;

cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl,
bicyclohexenyl or bicycloheptenyl, wherein such cycloalkenyl group is optionally -
substituted with one to three C,; alkyl groups;

oxo, nitrile, halogen;

silyl containing three C.4 alkyl groups optionally partially or fully halogenated; or

Cs.¢ alkynyl branched or unbranched carbon chain optionally partially or fully

halogenated, wherein one or more methylene groups are optionally replaced by O, NH or

S(O)m and wherein said alkynyl group is optionally independently substituted with one to
two oxo groups, hydroxy, pyrroldinyl, pyrrolyl, tetrahydropyranyl, one or more C;4 alkyl

optionally substituted by one or more halogen atoms, nitrile, morpholino, piperidinyl,
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piperazinyl, imidazolyl. phenyl, pyridinyl. tetrazolyl. or mono- or _di(C|.3alky1)amino-

optionally substituted by one or more halogen atoms:
each Ry, Rs. and Rs is

a C . branched or unbranched alkyl optionally partially or fully halogenated, C,.sacyl,
aroyl, C)4 branched or unbranched alkoxy. each being optionally partially or fully
halogenated, halogen, methoxycarbonyl, C,.; alkyl-S(O)n, optionally partially or fully
halogenated, or phenyl-S(O); -

‘OR¢_C).6 alkoxy. hydroxy, nitrile, nitro. halogen;

or amino-S(O)x- wherein the N atom is optionally independently mono- or di-sﬁbstituted
by Ci.¢alky! or arylCy.3alkyl, or amino wherein the N atom is optionally independently
mono- or di-substituted by C.;alkyl, arylCo.;alkyl, C,.acyl, C,.calkyl-S(O)m- or arylCo.
3alkyl-S(O)p-, each of the aforementioned_ alkyl and aryl in this subparagraph are .
optionally partially or fully halogenated and optionally substituted with one to two C,.5
alkyl or C.¢ alkoxy; '

each R; is independently:

phenyl, naphthyl, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
pyrolidinyl, imidazolyl, pyrazolyl, thiazolyl, oxazoyl, [1,3,4]oxadiazol, triazolyl,
tetrazolyl, thienyl, furyl, tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl,
isoquinolinyi, indolyl, benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl,
benzpyrazolyl, benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl,
quinoxalinyl, quinazolinyl, purinyl or indazolyl, each of the aforementioned is optionally
substituted with one to three phenyl, naphthyl, heterocycle or heteroaryl as hereinabove
described in this paragraph, C;.¢ branched or unbranched alkyl which is optionally
partially or fully halogenated, cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl,
cycloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, phenyl C,.s alkyl,
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naphthyl C).s alkyl. halogen. hydroxy. oxo. nitrile. Cy_3 alkoxy optionally partially or fully
halogenated, phenyloxy. naphthyloxy. heteroaryloxy or heterocyclicoxy wherein the
heterocyclic or heteroaryl moiety is as hereinabove described in this paragraph, nitro,
amino, mono- or di-(C\alky)lamino, phenylamino. naphthylamino, heteroaryl or
heterocyclic amino wherein the heteroaryl heterocyclic moiety is as hereinabove
described in this paragraph. NH,C(O). a mono- or di-(C,.;alkyl) aminocarbonyl, C;_s
alkyl-C(O)-C 4 alkyl, amino-C.s alkyl. mono- or di~(C;.salkyl)amino, mono- or di-(Ci.
salkyl)amino-C,.s alkyl, amino-S(0O),. di-(C).salkyl)amino-S(O)z, R7-C.s alkyl, Re-Ci.5
alkoxy, Rg-C(0)-C, s alkyl, Rjo-C\-s alkyl(Ry1)N, carboxy-mono- or di-(C,.salkyl)-amino;

a fused aryl selected from benzocyclobutanyl. indanyl. indenyl, dihydronaphthyl,
tetrahydronaphthyl, benzocycloheptanyl and benzocycloheptenyl, or a fused heteroaryl
selected from cyclopentenopyridinyl, cyclohexanopyridinyl, cyclopentanopyrimidinyl,
cyclohexanopyrimidinyl, cyclopentanopyrazinyl, cyclohexanopyrazinyl,
cyclopentanopyridazinyl, cyclohexanopyridazinyl, cyclopentanoquinolinyl, .. . - ' B

- cyclohexanoquinolinyl, cyclopentanoisoquinolinyl, cyclohexanoisoquinolinyl, -
cyclopentanoindolyl, cyclohexanoindolyl, cyclopentanobenzimidazolyl,
cyclohexanobenzimidazolyl, cyclopentanobenzoxazolyl, cyclohexanobenzoxazolyl, -~
cyclopentanoimidazolyl, cyclohexanoimidazolyl, cyclopentanothienyl and
cyclohexanothienyl; wherein the fused aryl or fused heteroaryl ring is independently -
substituted with zero to three phenyl, naphthyl, pyridinyl, pyrimidinyi, pyraziny},
pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl. thienyl, furyl, isoxazolyl, isothiazolyl, C;.¢
alkyl which is optionally partially or fully halogenated, halogen, nitrile, C,.; alkyloxy
which is optionally partially or fully halogenated, phenyloxy, naphthyloxy, heteroaryloxy
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino, mono- or di-(C,.zalkyl)amino, phenylamino, -
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabove described in this paragraph, NH,C(0O), mono- or di-(C;.
salkyl)aminocarbonyl, C,4 alkyl-OC(O), C;.s alkyl-C(0)-C, 4 alkyl, amino-C,.; alkyl,
mono- or di-(C;.3)alkylamino-C,_s alkyl, Ry2-Cys alkyl, Ry3-Cy.s alkoxy, R14-C(0)-Cy.5
alky! or R;5-C;.5 alkyl(R16)N;
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cyclopropanyl, cyclobutanyl. cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexany! or bicycloheptanyl, each being optionally be partially or
fully halogenated and optionally substituted with one to three C13 alkyl groups, or an
analog of such cycloalkyl group wherein one to three ring methylene groups are
independently replaced by O, S, CHOH, >C=0, >C=S or NH;

cyclopentenyl, cyclohexenyl, cyclohexadienyl. cycloheptenyl, cycloheptadienyl,
bicyclohexenyl or bicycloheptenyl, each optionally substituted with one to three Cj.3 alkyl
groups;

" Ci4 alkyl-phenyl-C(O) -Cy4 alkyl-, C14 alkyl C(O)-CH alkyl- orCjg alkyl-phenyl-

S(Om-Cia alkyl-;

. Cy.¢ alkyl or C,.¢ branched or-unbranched alkoxy each of which is optlonally partlally or:
- - fully halogenated or optlonally substituted with Rj7: -

OR3 or Cy.¢ alkyl optionally substituted with ORyg; " - -
amino or mono- or di-(C,.;alkyl)amino optionally substituted with Ryy; - :

R20C(O)N(R21)-, R220- or R3R24NC(0)' R26(CH2)mC(O)N(R21)‘ stRzaNC(O) Cr.
salkoxy or RZ(,C(O)(CHz)mN(Rzl)- :

Cz.(,alkcnyl substituted by Rz3RasNC(0)-;

Ca.¢ alkynyl branched or unbranched carbon chain, optionally partially or fully -
halogenated, wherein one or more methylene groups are optionally replaced by O, NH,
S(O)m and wherein said alkynyl group is optionally independently substituted with one to
two oxo groups, pyrroldinyl, pyrrolyl, morpholino, piperidinyl, piperazinyl, imidazolyl,
phenyl, pyridinyl, tetrazolyl one or more C,.4 alkyl optionally substituted by one or more



W

10

15

20

25

- WO 00/55139 D : PCT/US00/03865

halogen atoms, nitrile. morpholino. piperidinyl. piperazinyl. imidazolyl, phenyl,
pyridinyl. tetrazolyl. or mono- or di(C).4 alkyl)amino optionally substituted by one or

more halogen atoms:
Ci.sacyl or aroyl;
Rgisa:
C,.4 alkyl optionally partially or fully halogenated and optionally substitutcd with Ra;
each Ry, Rs, Ro, Rig, Ri2, Ris. Rys. Ris. Ryz, Rio, Ras and Ry is independently:
nitrile, phenyl. morpholino, piperidinyl, piperazinyl. imidazolyl, pyridinyl, tetrazolyl,

amino or mono- or di-(Cj.4alkyl)amino optionally partially or fully halogenated;

each R); and R¢ is independently:

hydrogen or C;.4 alkyl optionally partially or fully halogenated;

Rz is independently: _
hydrogen or a C14 alky! optionally independently substituted with oxo or Rys;

Ry is independently: :
C\.10 alkyl optionally partially or fully halogenated, phenyl, or pyridinyl;

Rz is independently:

" hydrogen or C,.3 alky! optionally partially or fully halogenated;

each R, Ry; and Ry4 is independently:

hydrogen, C,.¢ alkyl optionally partially or fully halogenated, said C,.¢ alkyl is optionally
interrupted by one or more O, N or S, said C,.¢ alkyl also being independently optionally

substituted by mono- or di-(C)_3alkyl)aminocarbonyl, phenyl, pyridinyl, amino or mono-
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or di-(C.salkyl)amino each-of which is optionally partially or fully halogenated and
optionally substituted with mono- or di~(Ci.salkyl)amino;
or Ra; and Ry, taken together optionally form a heterocyclic or heteroaryl ring; - -

m=0,1o0r2;

WisOQor S and

- pharmaceutically acceptable derivatives thereof.

In another embodiment of the invention there is provided compounds of the formula(lII)

as described above and wherein:

E is -CH;-, -NH- or -O-;
WisO; . '

- and

Gis:
phenyl, naphthyl, benzocyclobutanyl dihydronaphthyl, tetrahydronaphthyl
benzocycloheptanyl, benzocycloheptenyl, indanyl, indenyl;

pyridinyl, pyridonyl, quinolinyl, dihydroquinolinyl, tetrahydroguinoyl, isociuinolinyl;
tetrahydroisoquinoyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzimidazolyl,
benzthiazolyl, benzooxazolyl, benzofuranyl, benzothiophenyl, benzpyrazolyl,’
dihydrobenzofuranyl, dibenzofuranyl, dihydrobenzothiophenyl, benzooxazolonyl,
benzo[1,4Joxazin-3-onyl, benzodioxolyl, benzo[1,3]dioxol-2-onyl, benzofuran-3-onyl,
tetrahydrobenzopyranyl indolyl, 2,3-dihydro-1H-indolyl, indolinyl, indolonyl,

mdohnonyl phthalimidyl, chromoy]
| oxetanyl, pyrrohdmyl tetrahydrofuranyl tetrahydrothlophenyl pxpendmy} piperazinyl,

morpholino, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl, tetramethylene
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sulfoxidyl, oxazolinyl. 3.4-dihydro-2H-benzo[1,4]Joxazinyl, thiazolinyl. imidazolinyl,
tertrahydropyridinyl. homopiperidinyl. pyrrolinyl. tetrahydropyrimidinyl.
decahydroquinolinyl. decahydroisoquinolinyl, thiomorpholino. thiazolidinyl.
dihydrooxazinyl. dihydropyranyl. oxocanyl. heptacanyl. thioxanyl or dithianyl;

wherein G is optionally substituted by one or more Ry, Ry or R;.

In yet another embodiment there are provided compounds of the formula(lil) as described

immediately above and wherein:
E is -NH-;

G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoguinolinyl, pyrazinyl,
benzimidazolyl, benzooxazolyl, benzooxazolonyl, benzofuranyl, benzothiophenyl, -
benzpyrazolyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, 3.4-dihydro-2H-"
benzo[1,4]Joxazinyl, indanyl, indenyl, indolyl, indolinyl, indolonyl, 2,3-dihydro-1H-

indo}yl or indolinonyi, wherein G is optionally substituted by one or more R, Ry orR3; -
Aris:
naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,

tetrahydroisoquinolinyl, indanyl, indenyl or indolyl each being optionally substituted by

one or more R4 or Rs groups;

Xis:
phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, -
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl,

piperazinyl, pyridaziny! or pyrazinyl; each being optionally independently substituted
with one to three C.4 alkyl, Cy4alkoxy, hydroxy, nitrile, amino, mono- or di~(C,.3
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alkyl)amino. mono- or di-(C;3 alkylamino)carbonyl. NH2C(0), C).¢ alkyl-S(O), or
halogen;

Yis:

a bond or

- a C, saturated or unsaturated carbon chain wherein one or more of the C atoms is

- optionally replaced by O, N, or S(O), and wherein Y is optionally independently .

substituted with one to two oxo groups. nitrile, phenyl or one or more C,4alkyl -

optionally substituted by one or more halogen atoms;

- Zis:

" phenyl, heteroaryl selected from pyridinyl, piperazinyl, pyrimidinyl, pyridazinyl,. . -~

pyrazinyl, imidazolyl, furanyl,-thienyl and pyranyl, heterocycle selected from 2-oxa-5-
aza-bicyclo[2.2.1]heptanyl, tetrahydropyrimidonyl, pentamethylene sulfidyl,
pentametliylehe- sulfoxidyl, pentamethylene sulfonyl, tetramethylene sulfidyl,

' tetramethylene sulfoxidyl - tetramethylene sulfonyl, tetrahydropyranyl. tetrahydrofuranyl,
© 1,3-dioxolanonyl, 1,3-dioxanonyl, 1,4-dioxanyl, morpholino, thiomorpholino,

‘. thiomorpholino sulfoxidyl, piperidinyl, piperidinonyl, dihydrothiazolyl, dihydrothiazolyl -

sulfoxidyl, pyrrolidinyl‘ahd-dhXolanyl which are optionally substituted with one to three

_nitrile, C;.3 alkyl, C).3 alkoxy, amino, mono- or di-(C,.; alkyl)amino, CONH, or OH;

or Z is optionally substituted by phenyl, heterocycle or heteroaryl as hereinabove
described in this paragraph each in turn is optionally substituted by halogen, C, alkyl or
C,.; alkoxy; |

or Z is nitrile, nitrileC,.; alkyl, Cy.¢ alkyl-S(O)m, halogen, hydroxy, C,.; alkyl, C;-3
acylamino, C;4 alkoxy, amino, mono- or di-(C).; alkyl)aminocarbonyl, or amino mono or

di-substituted by aminoC,.¢ alkyl or C,3alkoxyCi.salkyl;

each R, is independently:
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C\. alkyl branched or unbranched optionally partially or fully halogenated, wherein one
or more C atoms are optionally independently rcplaced by Q. N or S(O)y, and wherein
said C.¢ alky! is optionally substituted with one to three Cj.scycloalkyl. oxo, phenyl,
dioxolanyl, pyrrolidinyl. furyl. isoxazolyl or isothiazolyl; each of the aforementioned
being optionally substituted with one to three groups selected from halogen, C,3 alkyl
which is optionally partially or fully halogenated, hydroxy, nitrile and C,.;alkoxy which
is optionally partially or fully halogenated

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentany! or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally -
substituted with one to three C).; alkyl groups optionally partially or fully halogenated,
nitrile, hydroxyC,.salkyl or phenyl; or an analog of such cycloalkyl group wherein one to

three ring methylene groups are independently replaced by O, S, CHOH, >C=0, >C=S8 or

NH; -
0X0;

Cs.¢ alkynyl branched or unbranched carbon chain optionally partially or fully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH or
S(O)n and wherein said alkynyl group is optionally independently substituted with one to
two oxo groups, hydroxy, pyrroldinyl, pyrrolyl, tetrahydropyranyl, C,.4 alkyl optionally
substituted by one or more halogen atoms, nitrile, morpholino; piperidinyl, piperazinyl,
imidazolyl, phenyl, pyridinyl, tetrazolyl, or mono- or di(C,.;alkyl)amino optionally
substituted by onc or more halogen atoms;

or

silyl containing three C,.4 alky! groups optionally partially or fully halogenated; -

R; is independently:
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a Cj.s branched or unbranched alkyl optionally partially or fully halogenated. acetyl,
aroyl, C,.4 branched or unbranched alkoxy. each being optibnally partially or fully
halogenated, halogen. :mcthoxycarbonyl, Cia alkyl-S(O)m. bptionally partially or fully
halogenated, or phenyl-S(O)m; -

C..; alkoxy, hydroxy, nitrile, nitro, halogen;
or amino-S(O)m- Wherein the N atom is optionally independcntly mono- or di-substituted

by Cy.;alkyl or arylCo.3alkyl, or amino wherein the N atom is optionally independently
mono- or di-substituted by C,.salkyl, arylCysalkyl, C;acyl, Cj4alkyl-S(O)m- or arylCop.

- 3alkyl-S(O)m-, each of the aforementioned alkyl and aryl in this subparagraph ‘are
- optionally partially or fully halogenated and optionally substituted with one to two C,3
_ alkyl or C;3 alkoxy;

R3 is independently:

phenyl, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrrolidinyl, imidazolyl,
[1,3,4]oxadiazol, pyrazolyl, each is optionally substituted with one to three phenyl,
naphthyl; heterocycle or heteroaryl as hereinabove described in this paragraph, Cys alkyl
which is optionally partially or fully halogenated, cyclopropanyl, cyclobutanyl, '
cyclopentanyl, cyciohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl.
bicyctoheptanyl, pheny! C,_s alkyl; naphthyl C,.s alkyl, halogen, oxo, hydroxy, nitrile, C,;
alkoxy optionally partially or fully halogenated, phenyloxy, naphthyloxy, heteroaryloxy
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino, mono- or di-(C).;alkyl)amino, phenylamino,
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabove described in this paragraph, NH,C(O), a mono- or di~(C;.
salkyl)aminocarbonyl, C,.s alkyl-C(O)-C,.4 alkyl, mono- or di-(C.zalky!)amino, mono- or
di~(C).3)alkylamino-C, s alkyl, mono- or di-(C;.zalkyl)amino-S(O),, R7-C.s alkyl, Rs-C,.5
alkoxy, Rg-C(0)-C,.; alkyl, R1¢-C).5 alkyl(R1)N, carboxy-mono- or di-(C).s)-alkyl-

amino;
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Ci; alkyl or C,.4 alkoxy each being optionally partially or fully halogenated or optionally
substituted with Ry7;

OR;; or C, alkyl optionally substituted with ORs;
amino or mono- or di- (C;-5 alkyl)amino optionally substituted with Ro;

R20C(O)N(R21)-; R220- ; R:3RuNC(O)-;: RysCH2C(O)N(R21)- R23R24NC(0)-C;.salkoxy
or RysC(O)CHN(Rx)-; : .

C,.4alkenyl substituted by R23R23NC(O)-; or

C,.4 alkynyl branched or unbranched carbon chain optionally partially or fully
halogenated wherein one of the methylene groups is optionally replaced by O, and
optionally independently substituted with one to two oxo groups, pyrroldinyl, pyrrolyl,
morpholino, piperidinyl, piperazinyl, imidazolyl, phenyl, pyridinyl, tetrazolyl or one or

more Cy4alkyl optionally substituted by one or more halogen atoms;

C|.3acyl; and

‘Rya; and Ry4 taken together optionally form imidazolyl, piperidinyl. morpholino,

piperazinyl or a pyridinyl ring. ' '

In yet still another embodiment of the invention there is provided compounds of the

formula(Ill) as described immediately above and wherein:

G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl, 3,4-
dihydro-2H-benzo[1,4Joxazinyl, benzothiophenyl, dihydrobenzofurany},
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dihydrobenzothiophenyl, benzooxazolyl. indanyl. indolyl. indolinyl. indolony! or

indolinonyl. wherein G is optionally substituted by one or more R;. R2or R3:
Ar is naphthyl:

Xis
phenyl, imidazolyl, pyridinyl. pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or

- pyrazinyl each being optionally independently substituted with one to three C;3alkyl. C,.

~ 4alkoxy, hydroxy, nitrile. amino, mono- or di-(C).3 alkyl)amino, mono- or di~(C;

alkylamino)carbonyl, NH,C(O). Ci.¢ alkyl-S(O)m or halogen;

B Y is:
abond or

a C) saturated carbon chain wherein one or more of the C atoms is optionally replaced -

by O, N or S and wherein Y is optionally independently substituted with nitrile or oxo; -

- Zis:

phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, dihydrothiazolyl,
dihydrothiazolyl sulfoxide, pyranyl, pyrrolidinyl, phenylpiperazinyl, tetrahydropyranyl, -
tetrahydrofuranyl, dioxolanyl, 2-oxa-5-aza-bicyclo[2.2.1]heptanyl, morpholino,

- thiomorpholino, thiomorpholino sulfoxidyl, piperidinyl, piperidinonyl, piperazinyl or

tetrahydropyrimidonyl each of which are optionally substituted with one to two C,. alkyl
or Cy alkoxy; or

Z is hydroxy, C,; alkyl, C, , alkoxy, C, ; acylamino, C, , alkylsulfonyl, nitrile C, ; alkyl
or amino mono or di-substituted by C,, alkoxyC, ; alkyl;

each R, is independently:
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C).s alkyl branched or unbranched optionally partially or fully halogenated. wherein one
or more C atoms are optionally independently replaced by O. N or S(O)y,. and wherein
said Cy.5 alkyl is optionally substituted with oxo. dioxolanyl, pyrrolidinyl, furyl or
phenyl each optionally substituted with one to threc halogen. C;.3 alkyl which is
optionally partially or fully halogenated. hydroxy, nitrile and C,_;alkoxy which is
optionally partially or fully halogenated;

cyclopropyl. cyclobutyl, cyclopentanyl. cyclohexanyl, bicyclopentanyl or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally
substituted with one to three C,.3 alkyl groups optionally partially or fully halogenated,
nitrile, hydroxyC,.;alkyl or phenyl; and an analog of cyclopropyl, cyclobutyl,
cyclopentanyl, cyclohexanyl, bicyclopentanyl or bicyclohexanyl whercin one ring
methylene group is replaced by O;

0X0;

Cz-4 alkynyl optionally partially or fully halogenatcd wherein one or more methylene
groups are optionally replaced by O, and optionally independently substituted with one to
two oxo groups, hydroxy, pyrroldinyl, pyrrolyl, tetrahydropyranyl, C,. alkyl optionally -
substituted by one or more halogen atoms, nitrile, morpholino, piperidinyl, piperazinyl,
imidazolyl, phenyl, pyridinyl, tetrazolyl, or mono- or di(C,.salkyl)amino optionally

substituted by one or more halogen atoms;

or

silyl containing three C,; alkyl groups optionally partially or fully halogenated;

each Ry is independently:
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a C).4 alkyl optionally partially-or fully halogenated, C,; alkoxy optionally partially or
fully halogenated, bromo. chloro, fluoro. methoxycarbonyl. methyl-S(O)y, , ethyl-S(O)y
each optionally partially or fully halogenated or phenyl-S(O)m: - '

or R, is mono- or di-C, ;acylamino, amino-S(0),, or S(0),amino wherein the N atom is

" mono- or di-substituted by C, jalky! or phenyl, nitrile, nitro or amino;

each R; is independently:

phenyl, morpholino, pyridinyl, pyrimidin'}il, pyrrolidinyl, 2,5-pyrrolidin-dionyl,
imidazolyl, [1,3,4Joxadiazol, pyrazolyl, each of the aforementioned is-optionally
substituted with one to three C,.; alkyl which is optionally partially or fully halogenated,
halogen, oxo, hydroxy. nitrile and C,; alkoxy optionally partially or fully halogenated;

C,.3 alkyl or Cy.3 alkoxy optionally partially or fully halogenated or optionally substituted
with Ry7; '

OR;; or C;.3 alkyl optionally substituted with OR|s;

amino or mono- or di-(C,-3 alkyl)amino optionally substituted with Ryg;

RyoC(O)N(R21)-, R220- ; R3sRz4NC(0)~; Ra6CH2C(OIN(Rz1)-, NH2C(O)methoxy or

* RasC(O)CH,N(Ra1)-;

Cy.4 alkeny substituted by RzsR2eNC(0)-; or
C,.4 alkynyl substituted with pyrroldinyl or pymolyl;
Cj.zacyl and

Ry and Ry, taken together optionally form morpholino.
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In yet a further embodiment of the invention there is provided compounds of the

formula(IlI) as described immediately above and wherein:

G is phenyl, pyridinyl, pyridonyl, 2-naphthyl. quinolinyl, isoquinolinyl,
dihydrobenzofuranyl. indanyl, 5-indolyl. 3-oxo0-3.4-dihydro-2H-benzo[1,4Joxazin-8-yl,
benzooxalolyl, 2.3-dihydrobenzooxazol-7-yl. 2-o0x0-2,3-dihydro-1H-indol-5-yl, indolinyl,
indolonyl, or indolinonyl , wherein G is optionally substituted by one or more R, R; or
Rs;

Ar is 1-naphthyl;
- Xis:

phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or -
pyrazinyl;

Y is:
abondor - _
-CH;-, -CH,CH;-, -C(O)-~, -O-, -S-, -NH-CH,CH,CH>- , -N(CHj3)-,
CH;(CN)CH>-NH-CH; or -NH-;

Zis
morpholino, dioxolanyl, tetrahydrofuranyl, pyridinyl, 2-0xa-5-aza-

bicyclo[2.2.1]heptanyl, Ci-salkoxyphenylpiperazinyl, hydroxy, C.salkyl,
N,N-diC,.;alkoxyC;.3alkylamino, C,.3ac§'lamino, Ci-zalkylsulfonyl or nitrileC;.zalkyl;

each R, is independently:

C,-s alkyl optionally partially or fully halogenated wherein one or m_oré C atoms are

optionally independently replaced by O or N, and wherein said C,.; alkyl is optionally
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substituted with oxo. dioxolanyl, pyrrolidinyl. furyl or phenyl optionally substituted by

Ci.;alkoxy;

cyclopropyl, cyclopentanyl, cyclohexanyl and bicyclopentanyl optionally substituted with
one to three methyl groups optionally partially or fu]ly: halogenated. nitrile,
hydroxymethyl or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or

trimethy! silyl;

propynyl substituted hydroxy or tetrahydropyran-2-yloxy;

Rz is
is mono- or di-C;acylamino, amino-S(O)m or S(O)n amino wherein the N atom is mono-
or di-substituted by Cj3alkyl or phenyl, bromo, chloro, flucro, nitrile, nitro, amino,"
methylsulfonyl optionally partially or fully halogenatéd or phenylsulfonyl;

each Rj is independently:
phenyl, morpholino, pyridinyl, pyrimidinyl, pyrrolidinyl, 2,5-pyrrolidin-dionyl, -
imidazolyl, [1,3,4]oxadiazol or pyrazolyl, each is optionally substituted with C,., alkyl

which is optionally partially or fully halogenated;

Ci alkyl or Cy.; alkoxy each being optionally partially or fully halogenated or optionally

. substituted with diethylamino;

ORy3 or C;3 alkyl optionally substituted with ORg;
amino or mono- or di-(C,.3 alkyl)amino optionally substituted with Riy;

CH;;C(O)NH-, R2,0- . R23R24NC(0)-; R26CH2C(0)N(R2|)-, NHgC(O)methoxy or
RsCO)CHNRa)- | |
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C;.4alkenyl substituted by Ra3R24NC(O)-; or

C,.4 alkynyl substituted with pyrroldinyl or pyrrolyl:

Cj.zacyl; and

Rj3 and Ry4 are H or Ry; and Ry taken together optionally form morpholino; and

R4 is morpholino.

In yet still a further embodiment of the invention there are provided compounds of the
formula(III) as described immediately above and wherein:

Gis _

“phenyl, pyridinyl, 5-indolyl, 3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-8-yl,
benzooxalolyl, 2,3-dihydrobenzooxazol-7-yl, 2-0x0-2,3-dihydro-1H-indol-5-yl or 2--

naphthyl wherein G is optionally substituted by one or more R;, R; or R3;

Xis:
imidazolyl, pyridinyl, pyrimidiny! or pyrazinyl;

Y is:
a bond, CH,(CN)CH,-NH-CHj,, -CH;-, -NH-C11,CH,CH;- or -NH-;

Z is morpholin-4yl, dioxolan-2yl, tetrahydrofuranyl, pyridinyl, 2-oxa-5-aza-
bicyclo[2.2.1]hept-5y], methoxyphenylpiperazinyl, hydroxy, methyl, N,N-

dimethoxyethylamino, acctylamino, methylsulfony! or cyanoethyl;

each R, is independently:
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tert-butyl, sec-butyl. tert-amyl. phenyl. tetrahydropyran-2-yloxypropynyl.
hydroxypropynyl. trihalomethyl, 2,2-diethylpropionyl or cyclohexanyl;

R is chloro, nitro, amino, nitrile. methylsulfonylamino, diacetylamino.
phenylsulfonylamino, N,N-di(methylsulfonyl)amino, methylsulfonyl or

trihalomethylsulfonyl;

R; is independently:

- methyl, C,.3 alkoxy, methoxymethyl, hydroxypropyl, dimethylamino, C;.4alkylamino,

NH,C(O)methoxy, acetyl, pyrrolidinyl. imidazolyl, pyrazolyl, morpholino or

morpholinocarbonyl.

In yet still even a further embodiment of the invention there is provided compounds of

the formula(III) as described immediately abovc and wherein:

X is pyridinyl. = °

' In still even a further embodiment of the invention there is provided compounds of the

 formula(11I) as provided immediately above and wherein:

the pyridinyl is attached to Ar via the 3-pyridinyl position.

The following are representative compounds of the formula(III): .
l-(4-tert;Butyl-phenyl)-3-[4-(6-morpholin—4-ylmethyl-pyridin-3 -yl)-naphtha'len-ll -yl']-
urea; o o
l-(5-tert-Butyl-2-meihyl—phenyl)-3-[4-(4-mofpholin-4-y1methy1.-piperidin-l -yl)-
naphthalen-1-yl]-urea; '
l-(6-Chloro—4-triﬂuorbmethyl-pyridin-z-yl)-3-[4-(6-morpholin-4'-y]methyi—pyridin—3 -yD-
naphthalen-1-yl]-urea; '
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1-(4-Difluoromethoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)}-naphthalen-
1-yl}-urea; '

1-(3-Methyl-naphthalen-2-yl)-3-[4- (6-morpholm-4-ylmethyl-pyndm- -vl)-naphthalen-]-
yl}-urea;

1-[2-Methoxy-5-(1-methyl-1-phenyl-ethyl)-phenyl]-3-{4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea;

(5-tert-Butyl-2-methyl-phenyl)-carbamic acid 3-(5- {4-[3-(5-tert-butyl-2-methyl-phenyl)-
ureido]-naphthalen-1-yl}-pyridin-2-ylamino)-propyl ester;

1-(6-tert-Butyl-benzo[1.3]dioxol-5-y1)-3-|4-(6-morpholin-4-ylmethyl-pyridin-3 -yl)-
naphthalen-1-yl]-urea;

N-(5-tert-Butyl-2-methoxy-3-{3-{4-(6-morpholin-4-ylmethyl-pyridin-3 -yl)-naphthalen-l-
yl}-ureido}-phenyl)-acetamide;

1,3-Bis-[4- (6—morpholm—4-ylmethyl-pyndm-a-yl)-naphthalen- -yl]-urea

1-[S-tert-Butyl-3-(2,2-dimethyl-{ 1,3])dioxolan-4-ylmethy})-2-hydroxy-phenyl]-3- [4-(6-
morpholm-4-ylmethyl—pyrldm-3-yl)—naphthalen- -yl}-urea;

1-[5-tert-Butyl-2-(2-pyrrolidin-1 -yl-cthoxy)-phenyl]-;-[4-(6-morpholm-4-ylmethyl-

pyndm- -yl)—naphthalen— -yl]-urea;

-[5-tert-Buty1—3 2, 3-dlhydroxy-propyl)-2-hydroxy-phenyl] -3-[4- (6-morphohn-4— '
ylmethyl-pyndm—3 -yl)-naphthalen-1 -yl]—urea,

-(2,3-D1methyl-l H-indol-5-yl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3 -y1)~naphtha1en-
1-ylJ-urea;

1-{4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-y1}-3-(2-p-tolyloxy-5-
trifluoromethyl-phenyl)-urea;

-[2-(2-Methoxy—phenoxy)—5-mﬂuoromethyl-phenyl]-a [4- (6-morphohn-4-ylmethyl—
pyridin-3-yl)-naphthalen-1-yl]-urea;

1-{4-(6-Morpholin-4-ylmethyl-pyridin-3-y1)-naphthalen-1-yl}-3-naphthalen-1-yl-urca;

1-{5-tert-Butyl-2-methy!-3-[3-(tetrahydro-pyran-2-yloxy)-prop-1-ynyl]-phenyl}-3-| [4-(6-
morpholm-4—ylmethy1-pyr1dm-3-yl)-naphthalen— -yl]-urea,

1-{S-tert-Butyl.Z-[.‘i-(tetrahydro—pyran-2-yloxy)—pmp- -ynyl}-phenyl}-3-[4-(6-
morpholin-4-yimethyl-pyridin-3-yl)-naphthalen-1-yl}-urea;
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1- (S-Hydroxymeth\l-2-methyl-phenvl) -3- [4-(6-morphol1n-4-ylmethyl-pyr1dm-3-yl)—
naphthalen— -yl]-urea; _

1-(2-Methoxy-dibenzofuran-3-yl)-3- [4-(6—morphohn—4-ylmethyl-pyndm—3-\« 1)-

5
naphthalen-1-yl}-urea;
l -(2, 5-D1-tm‘t-butvl-phenyl)-3 [4-(6-morpho]1n-4-ylmethyl-pynd1n-3-\ l)-naphthalen-l—
yl]-urea;

10

1-[3-(4-Bromo-1-methyl-1H-pyrazol-3-yl)-phenyl}-3-[4- (6-morpholln-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea; -

1 -(3-Hy_drqu-5,6,7,8-_t_etrahydro-naphthalen-2-yl)-'3.-[4-(6-morpholin-4-ylmethyl-
15 pyridin-3-yl)-naphthalen-1-yl]-urea; '

. -(l-Acetyl -2, .3-dihydro-1H-indol- 5-v1)—3-[4-(6-morpholm-4-y1methy1-pyr1dm-3-yl)-
naphthalen-1-yl]-urea;

.20 1-[4- (6-Morphol1n-4-ylmethyl-pynd1n-o-yl)-naphthalcn- -y1]-3~(3-oxazol-5 -yl-phenyl)— _
urea;

—[4-(6-Morpholm—4-ylmethyl—pyndm—a-yl)-naphthalen— -yl] 3-(3 [1 .3 4]oxad1azol-2-yl-
phenyl)-urea;

25
1-(2- Methoxy—a-tnﬂuoromethyl-phenyl) -3- [4-(6-morpholm—4—ylmethyl-pyndm—3-yl)—
naphthalen-1-yl]-urea;

Furan-2-carboxyhc acid (4-tert butyl-2 {3-[4- (6-morpholm-4-y1methy1-pyndm- -yl)-
30 naphthalen- -yl]-ureldo}-phenyl)-amlde

-(2-Methoxy-4-phenylammo-phenyl)-3 [4-(6-morpholm-4-ylmethyl-pyr1dm-3-yl)
naphthalen-1-yl}-urea;

35 1-(5-Methoxy-2-methyl-pheny)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-
1-ylJ-urea; '

1-(3-Hydroxy-naphthalen-2-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-
1-yl]-urea; |
40
N N-Dlethyl-4-methoxy-3-{3 -[4- (6-morphohn-4-y1methyl—pyr1d1n-3-vl)—naphthalen—1-
yl]-ureldo}-benzencsulfonamlde

1-2 2-Dxﬂuoro-benzo[l 3]d10xol 5-y1)-3 [4 (6-morpholm—4-ylmethyl-pyndm-a-yl)-
45 naphthalen-1-ylj-urea; .
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1-[5-(1,1-Dimethyl-propyl)-2-phenoxy-phenyl}-3- [4-(6-rnorphol1n—4—ylmethyl-pyr1dm-3-
yl)-naphthalen-1-yl]-urea:

1-[5-(2,2-Dimethyl-propionyl)-2-methyl-phenyl]-3-[4-(6-morpholin-4-ylmethyl-pyridin-
3-yl)-naphthalen-1-yl}-urea;

2-Chloro-5-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-ureido}-
benzoic acid isopropyl ester;

1-(4-Amino-3,5 ;dibromo-phenyl)-B -[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-[5-tert-Butyl-3-(3-hydroxy-prop-1-ynyl)-2-methyl-phenyl]-3- [4-(6-morphohn—4-
ylmethyl-pyridin-3-yl)-naphthalen-1-yl|-urea;

1-[5-tert-Butyl-2-(3-hydroxy-prop-1-ynyl)-phenyl}-3-[4-(6-morpholin-4-ylmethyl-
pyrldm-3-yl)-naphthalen- -yl}-urea;

1-[5-tert-Butyl-3-(2,2-dimethyl-[1 3]dloxolan-4-ylmethyl)-2—methoxy-phenyl]-3 [4-(6-
morpholm~4-ylmethyl-pyrxdm-3-y])—naphthalcn— -yl}-urea;

1-[5-tert-Butyl-3-(2,3-dihydroxy-propyl)-2-methoxy-phenyl}-3- [4-(6-morphohn-4-
ylmethyl-pynd1n-3-yl)—naphthalen— -yl]-urea;

1-(5-tert-Butoxy-2-methoxy-phenyl)-3- {4—(6-morpholm-4-yhnethyl-pynd1n-3-yl)-
naphthalen-1-yl}-urea;

1-[5- (1-Cyano-cyclopropyl)-z-methoxv-phenyl]—3-[4-(6-morphohn-4-ylmethyl-pyndm—
3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl-3-(2-diethylamino-ethyl)-2-methoxy-phenyl}-3-[4-(6-morpholin-4- -
ylmethyl-pyridin—3-yl)-naphthalen- -yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-[1,3]dioxolan-2-yl-pyridin-3-y )-naphthalcn— :
-ylj-urea

1-(5-tert-Butyl-2-pyrrolidin-1-yl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea;

1-( 5-tert-Butyl—Z-dimethylamino-phenyl)—3-[4—(6-morpholin—4—ylniethyl—pyridin—3 yi)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-propoxy-phenyl)-3-[4-(6-morpholin-4-yimethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-(6-hydroxymethyl-pyridin-3-yl)-naphthalen-1-
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~ yl}-urea;

1-(5-tert-Butyl- 2-methoxy-phenyl)-.a-{4-[6 -2 6-d1methyl-morpholm-4—y1methyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea; _

2-(5-tert-Butyl- 2-methoxy-phenyl)-N [4-(6-morphohn—4 ylmethyl-pyndm-3-yl)—
naphthalen- l-yl]-acetamlde .

-(2-Methoxv->-phenoxy-phenyl)—.a-[4 (6—morpholm—4-y1methy] pyrldm-3-yl)-
naphthalen-1-yl]-urea;

1-(3,3-Dimethyl-2-0x0-2, 3-dlhydro-lH-1ndol-7-yl) -3- [4-(6-morpholm-4-ylmethyl—
pyridin-3-yl)-naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-cyclopentyloxy-phenyl)-3- [4 (6-morphohn—4-ylmethy]-pyndm—a-yl)
naphthalen-1-yl]-urea;

-(S-tert-Butyl 2-methoxy-phenyl)-3-{4-[6- (3-pyndm-3-yl-pyrrohdm—l-ylmethyl)
pyridin-3-yl]-naphthalen-1 -y]}-urea,

—(S-Cyclohexyl-2-methoxy-phenyl)-.:-[4-(6-morpholm-4-ylmethyl-pyndm—3-yl)-
naphthalen-1 -y]]—urea, . o

1-(2 4-D1methoxy-5-tnﬂuoromethyl-phenyl) 3-[4 (6-morphohn—4-ylmethyl-pyr1dm-3-
'yl)-naphthalen-1-yl]-urea; _

-(6-tert-Butyl—3-oxo-3 ,4-dihydro-2H-benzo[1 4]oxazm-7-yl)-3 [4-(6-morpholm-4- .
ylmethyl-pyr1d1n-3-y1)-naphthalen— -yl]-urea;

1-(5-tert-Butyl-2-methoxy-3-nitro-phenyl)-3-[4-( 6-morphohn—4—ylmethyl-pyndm-3-yl)-
naphthalen-1-yl}-urea;

-(3-Ammo—5—ten-butyl 2-methoxy-phenyl)-3 [4-(6-methyl-pynd1n-3-yl)-naphthalen-1-
yl]-urea

N—Acetyl-N—(S-tert-buty1-2-methoxy- -{3- [4-(6-morpholm—4-ylmethyl-pyndm—.a-yl)-
naphthalen- -ylJ-ureido}-phenyl)-acetamide;

-(6-tert-Buty1—4—methyl-a-ox0-3 4- dlhydro-ZH-benzo[l 4]oxazm-8-yl)-3 [4-(6-
morpholm-4-ylmethyl-pyndm-3-yl)—naphthalen— -ylj-urea;

-[6-tert-Butyl 4-(2-morphol1n-4—yl-ethyl) -3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-8-
yl]-3-[4-( 6-morphohn-4-ylmethyl-pyndln- -yD)-naphthalen-1-yl]-urea; :

1-(5-tert-Butyl-2-ethoxy- phenyl)-3 [4~(6-morpholm—4—ylmethyl-pynd1n-3-yl)-
naphthalen-1-yl]-urea;
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1-(5-tert-Butyl-2-isopropoxy-phenyl)-3-[4-(6-morpholin-4-yimethyl-pyridin-3-yi)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-imidazol-1-yl-pheny1)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-ylj-urea;

N-(5-tert-Butyl-2-methoxy-4-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3 -y])-naphthalen-l-
ylJ-ureido}-phenyl)-methanesulfonamide;

-(S-ten-Butyl -3-ethylamino-2-methoxy -phenyl) -3- [4-(6-morpholm—4—vlmethyl-pynd1n—
3-yD-naphthalen-1-yl}-urea;

N-(S-tert-Butyl-2-methoxy-3 {a-[4-(6-morphol1n-4-ylmethyl-pyndm—.>-yl)-naphthalen-l-
yl}-ureido}-phenyl)-bis(methanesulfon)amide; :

1- [5-tert-Butyl~2 (1-methyl-1H-pyrazol-4-yl)-phenyl]-3- [4—(6-morphohn-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl}-urea; :

1-(2-Methanesulfinyl-5-trifluoromethyl-phenyl)-3-[4- (6—morpholm-4—vlmethyl-pyndm—3- S
yl)-naphthalen-1-yl]-urea;

-(2-Ethanesulfonyl- -triflucromethyl-phenyl)-3-[4-(6-morpholin-4-y lmethyl—pyndm—3-'
yl)-naphthalen-1 -yl]-urea

-[4-(6 {[Bls-(2-methoxy—ethyl)—ammo]-methyl}-pyndm-o-yl)-naphthalen- -yl]-3-(5- : '
tert-butyl-z-methoxy-phenyl)-urea, Ce

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6- (J-dlmethylammo-pyrrohdm- —ylmethyl)- o
pyridin-3-yli]-naphthalen-1 -yl}-urea

N-[1-(5-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido]}-naphthalen-1 -yl}-pyndm-Z-
yimethyl)-pyrrolidin-3-yl]-acetamide; .

1-(1-Acetyl-3,3-dimethyl-2,3-dihydro-1H-indol-5-yl)-3-[4-(6-morpholin-4-ylmethyI- o
pyridin-3-yl)-naphthalen-1-y1}-urea; . g -

N-(5-tert-Butyl-2-mcthoxy-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
ylJ-ureido} -pheny])-proplonamlde,

1-(5-tert-Butyl-2-methyl- benzooxazol—7-yl)-3 [4—(6-morpholm—4-ylmethy1-pyndm—3-yl)-
naphthalen-1-yl]-urea;

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 —yl]-3—(3-
triflnoromethanesulfonyl-phenyl)-urea:
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N-(5-tert-Butyl-2-methoxy-3-{3-] [4 -(6-morpholin-4-y lmethvl-pyndm-.a-yl)-naphthalen-l-
yl}-ureido}-phenyl)-isobutyramide;

2-(4-tert-Butyl-2-{3- [4 (6-morpholm-4-) lmethyl-pyndm- -yl)-naphthalen- -yl]-ureldo}
phenoxy)-acetamide;

l-(S-tert-Butyl-2-oxo-2,3—dihydro-benzooxazol-7-yl)-3-[4-(6-morpholin-4-ylmethyl-

- pyridin-3-y1)-naphthalen-1-yl}-urea;

1-(6-tert-Butyl-3-cy ano-2-methoxymethoxy-pyndm-4-yl)~3 [4 (6-morphohn-4-ylmethyl-

- pyridin-3-yl)-naphthalen-1-yl}-urea;

1-(6-tert-Butyl-3-cyano-2-hydroxy-pyridin-4-yl)-3- [4-(6-morphoIm—4-ylmethyl-pyr1d1n—
-yl)—naphthalen— -yl}-urea; :

-(S-tcrt-Butyl 3- cyano-2-methoxy-phenyl) 3-[4-(6-morphohn-4-ylmethyl-pynd1n-3-yl)
naphthalen- -yl]-urea,

[4-(6-Morphol1n-4-ylmethyl-pyndm-.»-yl)-naphthalen— -yl]-3 (1,3 3-trxmethyl-2 3-
dlhydro-lH-mdol -5-yl)-urea; -

: -(S-tert-Buty] benzooxazol-7-yl) -3- [4-(6-morpholm-4-ylmethyl-pyrndm—B-yl)-

naphthalen- -yl}-urea;

N-(S-tert-Butyl-Z-methoxy-3 -{3-[4- (6-morpholm—4—ylmethyl—pyr1dm—o-yl)-naphthalen-1- :
yl]—ureldo}-phenyl)—benzenesulfonamxde

Ethanesulfomc acid (5-tert-butyl-2-methoxy-3-{3-[4- (6 morphohn-4-y1methyl—pyndln-.a-
yl)-naphthalen-1 -yl]-ureldo}-phenyl)-am1de

- 1-(5-tert-Butyl- 2-methoxy-pheny1)-3—[4 (4-morpholm-4-ylmethyl-p1per1dm- -yl)—

naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-(1-methyl-1H-pyrazol-4-yl)-phenyl]-3- [4-(4-morpholm—4-ylmethyl-
piperidin-1-yl)-naphthalen-1-yl]-urea; :

- 1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4- (2-m0rpholm-4-ylmethyl-pyrlmldm-S-yl)-

naphthalen-1-yl}-urea;

-(S-tert—Butyl-Z-methylsulfanyl-phenyl)-3 -[4-(6-morphohn-4—ylmethyl-pynd1n-3-yl)—
naphthalen-1-yl}-urea;

-(5-tert-Butyl-2-methoxy-pyr1dm-3-yl) -3- f4- 6-morpholm-4-ylmethyl-pyr:dm—3—yl)-
naphthalen- -yl]-urea;

2,2,2-Triﬂuoro-ethanesulfonic acid (5-tert-butyl-2-methoxy-3- {3-[4-(6-morpholin-4-
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ylmethyl-pyridin-3-y1)-naphthalen-1-y l]-ureldo}-phenyl)-amxde

N-(5-{4-[3-(5-tert-Butyl-2-methyl-phenyl)-ureido]-naphthalen-1-yl}-pyrazin-2 -yl)—
methanesulfonamide:

1-[4-(6-{[Bis-(2-cyano-ethyl)-amino}-methy!}-pyridin-3-yl)-naphthalen- 1 -y1}-3-(5-tert-
butyl-2-methoxy-phenyl)—urea'

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6- (4-methyl-p1perazm-1-ylmethyl) pyndm—3-
yl]-naphthalen-1-yl}-urea;

-(5-tert-ButyI-2-methoxy-phenyl)-a-[4-(6-th10morphohn 4-ylmethyl—p\ ridin-3-yl)- -
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-[6-(2,6-dimethyl-piperidin-1-ylmethy])-pyridin-
3-yl}-naphthalen-1-yl}-urea; :

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4- [6-(1-oxo~tetrahydro-th:opyran—4-ylammo)-
pyridin-3-yl}-naphthalcn-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)—3 {4-[6- (tetrahydro-pyran-4-yIam1no)-pynd1n-3-yl]-
naphthalen-1 -yl}-urea,

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6- {[(2-cyano-ethyl)-(tetrahydro-furan—Z- :
ylmethyl)-ammo]-methyl}-pyndm— -yl)-naphthalen-1-ylj-urea;

l—(S-tert-Butyl-Z-methoxy-phenyl)-a-{4 [6-(2-methoxymethyl-morpholm-4-\ lmethyl)- -
pyridin-3-yl}-naphthalen-1-yl}-urea;

1-(S-tert-Butyl-Z-methoxy-phenyl)—3-(4—{ 6—{(2—morpho1in-4-yl-ethylamino)-meth‘yl]- -
pyridin-3-yl}-naphthalen- 1 -yl)-urea;

1-(5-tert-Butyl-2-methoxy-pheny!)-3-{4-[6-(2-methyl-3-oxo-piperazin-1-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea;

1-(5-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido}-naphthalen-1-yl } -pyridin-2-
ylmethyl)—piperidine-3-carboxylic acid amide;

1-(5-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido]-naphthalen-1 -yl}-pyr1d1n-2-
ylmethyl)-plpendlne-4-carboxyhc acid amide;

-(S-tert-Butyl-2-methoxy—pheny1)—3- {4-[6-(1-0x0-114-thiomorpholin-4-ylmethyl)-
pyridin-3-yl}-naphthalen-1-y1} -urea;

1-(3,3-Dimethyl-2-0x0-2,3-dihydro- 1 H-indol-5-y1)-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea;
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-(S-tert-Butyl 2-methoxy-phenyl)—.> {4—[6 (3-0\o-p1perazm- -vlmethvl)—pynclm-S-yl]-
naphthalen-1 -yl}-urea '

1-{4-[6- (4-Acetyl-p1perazm— -ylmethyl) pvndm-3-yl]—naphthdlen- -yl}-a (J~tert—butyl-
2-methoxy-phenyl)-urea; o

4-(5-{4- [3-(5-tert-Butyl—2-methoxy-phenvl)—urexdo]-naphthalen— -yl} pyrldm-"- :
ylmethyl)-pxpcrazmc-l-carboxylxc acid ethvl ester;

1-(5-tert-Butyl-2-methoxy-phenyl)-3- (4-{6 [(7-pyr|dm-.>-yl-ethylammo)-methyl]—
pynd1n-3-yl}-naphthalen- -yD)-urea;

-(S-tert-Butyl-2-methoxy-phenyl)—3 (4-{6 [(tetrahydro-furan-3-ylammo)-methyl]-
pynd1n-3-yl}-naphthalen- -yl)-urea,

-(S-tert-Butyl—2-methoxy-phcnyl)-3 [4-(6- {[(2-cyano-ethyl)—pynd1n-3-vlmethyl-ammo]—

methyl}-pyr1dm-3 yl)—naphthalen— -ylJ-urea;

-(S-tert-Butyl 2-methoxy-phenyl)-.a-(4-{6 [(2-methylsulianyl-ethylannno)—methyl]-

pynd1n-3-yl}-naphthalen— -yl)-urea

. 1-(S-tert-Butyl-Z-methoxy-phenyl)—.a {4-[6 (2-0xa—5-aza-b1cyclo[2 2 l]hept-S-ylmethyl)- =

pyndm-3-yl]-naphthalen- -yl}-urea,

pyndm—3-yl]—naphthalen— -yl}-urea;

-(S-tert-Butyl-2-methoxy-phenyl)-.a-(4-{6 [(2-p1perazm—l—yl ethylammo)—methyl}
pyridin-3-yl}-naphthalen-1 -yl)-urea

1-(S-tert-Butyl-2-methoxy—phenyl)—.a-{4—[6-(4-pyr1m1dm-2-yl-plperazm- -ylmethyl)—
pyndm-3-yl]-naphtha]en— -yl}-urea;

-(S-ten-Butyl-2-methoxy-phenyl)-3 -{4-{6- (4-pyr1d1n—2-yl-p1perazm—l-ylmethyl)
pyndm-3—yl]—naphthalen- -yl}-urea;

1 (5-tert-Butyl~2-methoxy-phenyl)-3 -(4-{6-[4- (3-methoxy-phenyl)—p1perazm-l-
ylmethyl}-pyridin-3-yl}-naphthalen-1-yl)-urea;

-(5-tert-ButyI-2-methoxy-phenyl)-3 {4—[6-(morpho11ne-4-carbony])-pyr1dm—3-y1]~ :
naphthalen-1-yl}-urea;

-(5-te11—Butyl-2-methoxy-phenyl)-3 {4~[6-(2-thla-5-aza-blcyclo[2 2. l]hept-S-ylmethyl)-
pyrldm-3-yl]-naphthalen- -yl}-urea;
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1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4- (J-morpholm 4-vlmethyl-pvrazm-2-yl)
naphthalen-1-yl}-urea;

1-(6-tert-Butyl-3-0x0-3.4-dihydro-2H-benzo[ 1 .4]oxazin-8-yl)-3- [4-(6—morphohn-4-
ylmethyl-pyridin-3 -yl)-naphthalen— -v1}-urea;

1-(3-Amino-5-tert-butyl- 2-methoxy phenyl) -3-[4- (6-morpholm-4-ylmethyl-pyndm-3-yl)-
naphthalen-1-yl]-urea;

N-(5- {4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureldo]-naphthalen- -yl}-pyndm-Z-yl)-
acetamide;

N-(5-tert-Butyl-2-methoxy-3-{3-[4- (6-morpholm—4—ylmethyl-pyndm-o-yl)-naphthalen—1-
yl]-ureido}-phenyl)-N-methyl-acetamide;

N-(5-tert-Butyl-2-methoxy-3-{3-[4- (6-morpho]m-4-ylmethyl-pyndm-.a-yl)-naphthalen-l-
yl}-ureido}-phenyl)-2,2.2-trifluoro-acetamide;

-(5-tert-Butyl-Z-methoxy-phenyl)-3 -{4-[6- (pyndm-3-yloxy)-pyndm—a-yl]-naphthalen—1-
yl}-urea;

-(5-tert-Butyl-2-methoxy-phenyl)-a-{4-[6-(pynd1n-3-ylammo)-pyndm—.a-y]]—
naphthalen-1-yl}-urea;

[4-(6-MorphoIm—4-ylmethyl-pynd1n- -yl)-naphthalen-1 -yl]-carbamxc acid 3-terl-bu1yl-

pheny] ester;

N- (S-tez'c—Butyl—Z-methoxy-3 {3-[4-(6-morphol1n-4-ylmethy1-pyndm-3-yl)-naphthalen-1-
yl}-ureido}-phenyl)-methanesulfonamide and

and the pharmaceutically acceptable derivatives thereof.

In yet another embodiment of the invention there is provided the following compounds of
the formula(III):

-(3-Methyl—naphthalen-z-yl) -3- [4-(6-morphol1n-4-yhnethyl-pyndm-3-yl)-naphthalen—1 -
yl]-urea;

N-(5-tert-Butyl-2-methoxy-3-{3- [4-(6-morpholm-4-y1methyl-pyndm—3-yl)-naphthalen—] -
yl}-ureido}-phenyl)-acetamide;

1-[5-tert-Butyl-3-(2,3-dihydroxy-propyl)-2-hydroxy-phcnyl]-3-[4-(6-morphdlin-4-
yimethyl-pyridin-3-yl)-naphthalen-1-y1}-urea;
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1-(2, 3-D1meth)] lH-mdol-S-yl)—? [4-(6-morpholm-4-ylmethyl-pyndm—.a-yl)—naphthalen—
1-yl}-urea;

1- {S-tei't-Butyl-Z-rheth)'l-a;[3 (iefrahydro—pyran—Z;yloxy)—prbp;1-yn.yl]-.phenyl}-’a‘.-[e'l.-(6-
morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-urea;

] -(2- Methoxy-b-tnﬂuoromethyl-phenyl) -3- [4-(6-morpholm-4-ylmeth\l-pyndm—3-vl)-
naphthalen-1-yl]-urea;

1-[5-2,2-Dimethyl-propionyl)-2-methyl-phenyl}-3-[4-(6-morpholin-4-ylmethyl-pyridin-
3-yl)-naphthalen-1-yl]-urea;

1- [S-tén-Butyi 3- (3-hydr6xy-pfop- ;ynyl)-2-methyl-pht:nyl]-3-[4-(6-rflorphdlin-4--
ylmethyl-pyndm—S-yl)-naphthalen- -ylJ-urea;

1- [S—tert-Butyl -2- (3-hydroxy—prop- -ynyl)—phenyl] -3- [4-(6-morpholm-4-ylmethyl- o
pyridin-3-yl)-naphthalen-1-yl]-urea;

1- [5—tert-Butyl-3 -(2,2- dlmethyl [l 3]dloxolan-4—y1methyl)-2-methoxy-pheny1]-3-[4-(6-
morpholm-4-ylmethyl—pyndm-3-yl)-naphthalen— -yl}-urea;

S [5-tert-Buty1—:-(2 3-dlhydroxy-propyl)-2-methoxy-phenyl]-3 [4-(6-morpholm-4-.
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ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea;

. -(S—ten-Butoxy-Z-methoxy pheny])-3 [4 (6-morpho]1n-4-ylmethyl-pyndm—.)-yl)—:

naphthalen-1-yl]-urea;

-[5-(1 -Cyano-cyclopropy1)-2-methoxy-phenyl]-3-[4 (6-morpholm-4-ylmethyl-pyndm-
3-yl)y-naphthalen-1-yl}-urca;

1- [S-terl;-Butyl-.a-(2-d1ethylam1no-ethyl) 2-methoxy-phenyl] -3- [4-(6-morphohn—4—
ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea;

l-(S:tert-Bthyl-Z¢methoxy-phenyl)-3;[4-(6-[1 ,3]dioxolan-2-yl-pyridin-3 -yl)-naphthaien‘-
1-yl]-urea; '

1- (S-tert-Butyl-Z-pyrrohdm-l-yl-phenyl)-a-[4-(6-morpholm-4-y1methyl-pyndm—3-\ l)-
naphthalen— -yl}-urea;

-(S-tert-Butyl-2-d1methylammo-phenyl)—3 [4-(6-morphol1n-4-ylmethyl-pyr1dm-3-vl)-
naphthalen-1-yl]-urea;

l-(5-teﬂ-Butyl-2-propry-phenyl)-3-[4-(6-morpholin—4-y]methyl-pyridin—3-yl)- -
naphthalen-1-yl]-urea;
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1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-hydroxymethyl-pyridin-3-yl)-naphthalen-1-
yl}-urea; _

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2.6-dimethyl-morpholin-4-ylmethyl)-
pyridin-3-yl}-naphthalen-1-yl}-urea;

1-(5-Cyclohexyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea;

1-(2,4-Dimethoxy-5-trifluoromethyl-pheny!)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3- -
yl)-naphthalen-1 —yl]-urea;

1-(5-tert-Butyl-2-methoxy-3-nitro-phenyl)-3- [4—(6-morpholm-4-ylmethyl-pyndm—3-yl)-
naphthalen-1-yl]-urea;

1-(3-Amino-5 -tert-butyl-z-methoxy-phenyl)—3-[4-(6-methyl‘-pyridin-3 -yl)-naphthalen-1-
yl]-urea;

N-Acetyl-N-(5-tert-butyl-2-methoxy-3-{3-[4- (6-morpholm-4-ylmethyl-pyr1dm-3-yl)-
naphthalen— -yl]-ureldo}-phcnyl)-acetamxdc

1-(6-tert-Butyl-4-methyl-3-ox0-3,4- dlhydro-ZH-benzo[l J4Joxazin-8-yl)-3- [4-(6-
morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-ethoxy-phenyl)- 3-[4-(6-morphohn-4-ylmethyl-pyr1dm—3-yl)
naphthalen-1-yl}-urea;

-(S-tert-ButyI-2-1sopropoxy-phenyl)-3 -[4- (6-morpholm-4-ylmethyl-pynd1n-3-yl)-
naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-imidazol- 1 -yl-pheny])-3-[4-(6-morpholin-4-ylmeﬂ1yl-pyridin—3 -yl)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl- 3-ethylammo-Z-methoxy—phenyl)—3 [4-(6-morphohn-4-y1methy1-pynd1n-
-yl)-naphthalen- -yl]-urea;

N-(5-tert-Butyl-2-methoxy-3-{3- [4-(6-morphohn-4—ylmethyl-pynd1n-3-yl)-naphthalen—1-
yl]-ureldo}-phenyl)-bls(methanesulfon)am1de

1-[5-tert-Butyl-2-(1-methyl-1H-pyrazol-4-yl)-phenyl]-3-[4- (6—morphohn—4-ylmethyl-
pyndm—3-yl)-naphtha1en- -yl]—urea,

l-(2-MethanesulﬁnyI 5-trlﬂuoromethyl-phenyl)-3 [4 (6—morpholm-4-y1methyl-pynd1n-3-
yl)-naphthalen-1-yl]-urea;

1-{4-(6-{[Bis-(2-methoxy-ethyl)-amino}-methyl}-pyridin-3-yI)-naphthalen-1-y1]-3-(5-
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tert-butyl-2-methoxy-phenyl)-urea;

N-[1-(5- {4-[3-(S-tert-Butyl-Z-methox\-phenyl)—umdo]-naphthalen- -vl}-pyrldm-"-
ylmethyl)-pyrrolidin-3-yl]-acetamide: : _

1-(1-Acetyl-3,3-dimethyl-2, 3-d1hydro- H-indol- 5-yl) 3- [4 (6-morphohn-4-ylmethyl-
pyndm-3-yl)—naphtha1en- -yl]-urca;

N-(5-tert-Butyl-2-methoxy-3-{3- [4-(6-m0rphohn—4-ylmethyl-pyndm—S-vl)-naphthalen—l-
yl]-ureido}-phenyl)-propionamide; -

1-(5-tert-Butyl-2-methyl-benzooxazol- 7-yl)-3 [4-(6-morpholm-4~ylmethyl-pynd1n-3-yl)-
naphthalen-1-yl]-urea; o

1-[4-(6- Morphol1n-4-ylmethyl-pyndm-3-yl)-naphthalen- -yl]-3 -(3-
trifluoromethanesulfonyl-phenyl)-urea; -

-(5-tert-Butyl-Z-methoxy-S {3- [4—(6-morpholm—4-ylmethyl-pyr1d1n-3-yl)-naphthalen—l-
yl]—ureldo}-phenyl)-lsobutyramlde,

2-(4-tert-Butyl-2-{3-[4- (6-morphohn-4-ylmcthyl-pyrldm-3-yl)-naphthalen— -yl]-ureldo}-
phenoxy)-acetamide; . g

1-(5-tert-Butyl-2-0x0-2, 3—d1hydro-benzooxazol-7-yl) -3- [4-(6-morpholm-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea; - - :

—(5-tert—Butyl-3-cyano-2-methoxy-phenvl)-3 [4-(6-morphol1n-4-ylmethyl-pynd1n-3-yl)— '
naphthalen-1-yl]-urea; _

-(S-tert-Buty]-benzooxazol 7-y1)-3 [4- (6-morphohn-4-ylmethyl-pyndm-3-yl)-
naphthalen-1-yl]-urea;

N-(S-ten-Butyl-2-methoxy-3 {3 [4-(6-morphohn-4-ylmethy1—pyndm-3-yl)-naphthalen-1-
ylJ-ureido}-phenyl)-benzenesulfonamide; .

Ethanesulfomc acid (5—tert-buty1—2—methoxy-3 {3- {4-(6-morphol1n-4-ylmethyl—pyndm—3-
yl)—naphthalen— -ylJ-ureido}-phenyl)-amide;

-(5—tert-Butyl—2—methoxy-phenyl)-3 [4-(2-morphol1n-4-ylmethyl-pyrmud1n-5-yl)-
naphthalen-1-yl}-urea;

-(S-tert—Butyl-2-methylsulfanyl-phenyl) -3- [4 (6-morphol1n-4-ylmethyl-pynd1n—3-yl)-
naphthalen-1-yl]-urea; . _ _

1-(S-tert-Butyl-2-methoxy-pyndln-3-yl)-3 [4~(6-morpho11n-4-ylmethyl-pyndm-3-yl)-
naphthalen-1-yl}-urea;
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2, 2 2-Trifluoro-ethanesulfonic acid (5-tert-butyl-2-methoxy-3-{3-[4-(6-morpholin-4-
ylmethyl—pyndm—B-vl) -naphthalen-1-y1]- ureldo}-phenyl)-amlde

N-(5-{4-[3- (5-tert-Butyl-Z—methyl-phenyl)—ure1do]—naphthalen— -}l}-pyraun-z-vl)-
methanesul fonamide;

1-[4-(6-{[Bis-(2-cyano-ethyl)-amino}-methyl}-pyridin-3-yl)-naphthalen-1-yl}-3-(5-tert-
butyl-2-methoxy-phenyl)-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4- [6-(4-methyl-p1perazm-l-ylmcthyl)-p)rldm-_a- -

yl}-naphthalen-1-yl}-urea;

-(5-tert-Butyl—2-methoxy phenyl)-3-[4- (6-thlomorphohn—4-ylmethyl-pyr1d1n-3-yl)-
naphthalen— -yl]-urea

1-(S-tert-Butyl-2-methoxy-phenvl) 3-{4- [6-(2 6—d1methy1-p1pendm— -ylmethyl)-pyndm—
3-yl]-naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(1 -oxo-tetrahydro-thxopyran-4—ylammo)-
pyndm&-yl]-naphthalen- -yl}-urea;

-(5-tert-Butyl-2-methoxy—phenyl)-3 {4 [6-(tetrahydro-pyran-4-ylam1no)-pyr1dm—3-yl]-

naphthalen-1-yl}-urea;

1 -(S-tert-Butyl-Z-methoxy-phenyl)—3-[4—(6- { [(2—cyano-ethyl)—(tetrahydro-furan—Z- '
ylmethyl)-amino]-methyl}-pyridin-3-yl)-naphthalen-1-yl]-urea; !

1-(5-tert-Butyl-2-methoxy-phenyl}-3- {4-[6-(2-methoxymethyl-morpholm-4-ylmethyl)- :

pyridin-3-yl}-naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6~(2-methyl-3-oxo-piperazin-1 -ylmethyl)-
pyridin-3-yl}-naphthalen-1-yl}-urea;

1-(5-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido}-naphthalen-1-yl}-pyridin-2-
ylmethyl)-piperidine-3-carboxylic acid amide;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4- [6—(1-oxo-l14-th10morphohn—4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea;

1-(3,3-Dimethyl-2-ox0-2, 3-d1hyd.ro-1H-mdol -5-yl)-3-{4- (6—moxpholm-4-ylmethyl-
pyndm-3-yl)-naphthalen— -yl]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-[6-(3—oxo-p1perazm- -ylmethyl)-pyndmo—yl]
naphthalen-1-yl}-urea;

119



10

15

20

25

30

35

40

45

WO 00/55139- PCT/US00/03865

1-(5-tert-Butyl-2-methoxy-phenyl)-3-(4-{6-[(tetrahydro-furan-3-ylamino)-methyl]-
pyridin-3-yl}-naphthalen-1 -yl)-urea;-

1-(5-tert-Butyl- 7-methoxy phenyl)-3- [4-(6-{[(2 cyano-ethyl)-pyndm-a-ylmethvl-ammo]
methyl}—pyndm-a-yl)-naphthalen- ~-yl]-urea;

-(S-tert-Butyl-2-methoxy-phenyl)-.a-{4—[6 -(2- oxa—S-aza—blcyclo[Z 2 l]hept-a-ylmcthyl)-

. pynd1n-3-yl]-naphthalen- -yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2, 6-d1methyl-morpholm-4-ylmethyl)-
pyridin-3-yl}-naphthalen-1 -yl}-urea

1-(5-tert-Butyl-2-methoxy-pheny1)-3-(4-{6- [4-(3—methoxy-phenyl) plperazm-l-
ylmethyl}-pyridin-3-yl}-naphthalen-1-yl)-urea;

1- (S-tert-Butyl-2—methoxy-phenyl) 3- {4—[6-(morpholme-4—carbonyl)—pyndm-3-y1]-
naphthalen-1-yl}-urea; -

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4- (5-morpholm-4—ylmethyl—pyrazm-z-yl)— :
naphthalen-1-yl]-urea; ;

1-(6-~tert-Butyl-3-0x0-3,4-dihydro-2H-benzo[ 1 4]0xazm-8-yl) 3- [4-(6-morpholm—4- :

-ylmethyl-pyndm-3-yl)-naphthalen— -ylj-urea;

:1-(3-Amino-5-tert-butyl-2-methoxy-phenyl)- 3-[4-(6-morphol1n-4-ylmethyl-pyndm—3~yl)

naphthalen-1-yl]-urea;.

' .N—(S-{4—[3-(5-tert—Buty] 2-methoxy-phenyl)-ureldoj-naphthalen- -yl}-pyndm-2-yl)-

acetamide;

N-(S-tert-Butyl-Z-methoxy-3-{3-[4-(6-morpholin-4-y1methyl-pyridih—3—yl)—naphthalen—l-
y1}-ureido} -phenyl)-N-methy-l-acetamide'

N-(5-tert-Butyl-2-methoxy-3-{3- [4-(6-morphol1n-4-ylmethyl—pyndm—3-yl)-naphthalen—l-
ylJ-ureido}-phenyl)-2,2,2-trifluoro-acetamide; :

-(5-tert-Butyl-Z-methoxy-phenyl)-3 {4—[6-(pyr1d1n-3-yloxy)-pynd1n-3-yl]-naphthalen-1—
yl}-urea;

[4-(6-Morpholm—4—ylmethyl-pyndm-a-yl)-naphthalen— -y]]-carbamm acid 3~tert-butyl—
phenyl ester;

N-(S-ten-Butyl-Z-methoxy—3-{3-[4-(6-morpho1in-4-ylmethyl-pyridin—3-yl)—naphthalen-1-
yl]-ureido}-phenyl)-methanesulfonamide and

and the pharmaccutically acceptablc derivatives thereof.
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In addtion to the abovementioned compounds the following prophetic compounds of the

formula(Ill) may be made by the general methods described hereinbelow:
-(5-tert-Butyl-7 -methylsulfanyl-pyridin-3-yl)-3-[4- (6-morpholn1-4-ylmethy1-pvndm-3-
yl)-naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-chloro-pyridin-3-yl)-3- [4 (6-morpholm-4-ylmethyl-pyndm—3-yl)—
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methylamino-pyridin-3-y1)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1 -yl]-t_u'ea;

N-(5-tert-Butyl-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}- -
ureido}-2-oxo-2H-pyridin-1-yl)-methanesulfonamide;

5-tert-Butyl-7-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -yl]-ureldo}--
benzooxazole-z-carboxyhc acid amide;

2-(5-tert-Butyl-7-{3-[4- (6-morpholm-4-ylmethyl-pyndm-S-yl)-naphthalen— -yl]-urexdo}- g
benzooxazol-2—yl) acetamide;

5-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1 -y1]~ :
ureido}-benzamide and

and the pharmaceutically acceptable derivatives thereof.

Any compounds of this invention containing one or more asymmetric carbon atoms may
occur as racemates and racemic mixtures, single enantiomers, diastereomeric mixtﬁres
and individual diastereomers. All such isomeric forms of these compounds are expressly
included in the presem'invention. Each stereogenic carbon may be inthe Ror S

configuration, or a combination of configurations.

Some of the compounds of formulas (D). (1a), (IT) and (11T) can exist in more than one

tautomeric form. The invention includes all such tautomers.
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All terms as used herein in this specification. unless otherwise stated. shall be understood

_ in their ordinary meaning as known in the art. For example, “Cialkoxy™ is a C4alkyl

with a terminal oxygen, such as methoxy. ethoxy, propoxy, pentoxy and hexoxy. All -
alkyl, alkenyl-and-alkynyl groups shall be understood as being branched or unbrariched
where structurally possible and unless otherwise specified. Other more specific

definitions are as follows:

The term “aroyl” as used in the present specification shall be understood to mean

“benzoyl” or “naphthoyl”.

The term “carbocycle” shall be understood to mean an aliphatic hydrocafbon radical

containing from three to iwelve carbon atoms. Carbocycles include hydrocarbon rings

“containing from three to ten carbon atoms. These carbocycles may be either aromatic -

and non-arormatic rixig systems. The non-aromatic ring systems may be mono- or -
polyunsaturated. Preferred carbocycles include but-are not limited to cyclopropyl,
cyclobutyl, cyclopentyl cyc]opentenyl cyclohexyl cyclohexenyl cycloheptanyl,
cycloheptenyl, phenyl, indanyl, indenyl, benzocyclobutanyl, dxhydrcnaphthyl,
tetrahydrbmiphthyl naphthyl, decahydronaphthyl, benzocycloheptanyl and

'_ benzocycloheptenyl Certain terms for cycloalkyl such as cyclobutanyl and cyclobutyl

shall be used merchangeably

The term “heterocycle” refers to a stable nonaromatic 4-8 membered (but preferably, 5 or
6 membered) monocychc or nonaromatic 8-11 membered bicyclic heterocycle radical
which may be either saturated or unsaturated Each heterocycle consasts of carbon atoms
and one or more, preferablv from 1 to 4 heteroatoms selected from mtrogen, oxygen and
sulfur. The heterocycle may be attached by any atom of the cycle, w_hlch results in the
creation of a stable structure. Unless othérvs)ise stated, heferocycles include'but. are not
limited to, for example oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl,
piperidinyl, piperazinyl, morpholinyl, tetrahydropyranyl, (-iicxany'l, teﬁamethylene
sulfonyl, tetramethylene sulfoxidyl, oxezclinyl._ thiazclinyl, irhidazolinyl,
tertrahydropyridinyl, homopiperidinyl, pyrrolinyl, tetrahydropyrimidinyl,
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decahydroquinolinyl. decahydroisoquinolinyl. thiomorpholiny]. thiazolidinyl.
dihydrooxazinyl. dihydropyranyl. oxocanyl, heptacanyl, thioxanyl. dithianyl or 2-oxa- or .
2-thia-5-aza-bicyclo[2.2.1]heptanyl.

The térm “heteroaryl” shall be understodd to0 .mean an aromatic 5-8 membered .
monocyclic or.s-l 1 membered bicyclic ring containing 1-4 heteroatoms such as N,O and
S. Unless otherwise stated. such heteroaryls include: pyridiﬁyl, pyridonyl, quinolinyl,
dihydroquinolinyl, tetrahydroquinoyl. isoquinolinyl. tetrahydroisoquinoyl, pyridazinyl,
pyrimidinyl, pyrazinyl. benzimidazolyl. benzthiazolyl, benzoxazolyl, benzofuranyl,
benzothiophenyl, benzpyrazolyl, dihydrobenzofuranyl, dihydrobenzothiophenyl,
benzooxazolonyl, benzo(1 ,4]oxa_.zin-3-onyl, benzodioxolyl, benzo[1,3]dioxol-2-onyl,

tetrahydrobenzopyranyl, indolyl, indolinyl, indolonyl, indolinonyl, phthalimidyl.
The term “heteroatom™ as used herein shall be understood to mean atoms other than

carbon such as O,N,SandP.

The term “aryl” as used herein shall be understood to mean aromatic Carboé}?cle or
heteroaryl as defined herein. |

Terms which are analogs of the above cyclic moieties such as aryloxy or heteroaryl
amine shall be understood to mean an aryl, heteroaryl, heterocycle as defined above

attached to it’s respective group.

As used herein, “nitrogen” and “sulfur” include any oxidized form of nitrogen and sulfur

and the quaternized form of any basic nitrogen.

The term “halogen” as used in the present specification shall be understood to mean
bromine, chlorine, fluorine or iodine.

The compounds of the invention are only those which are contemplated to be ‘chemically

stable’ as will be appreciated by those skilled in the art. For example, a compound which
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would have a "dangling valency’. or a "carbanion” are not compounds contemplated by

the invention.

~ The ipve_ﬁtion includes pharmaceutically acceptable derivatives of compounds of formula

(1), (la), I and (III). A "pharmaceutlcally acceptable derivative" refers to any
pharmaceutically acceptable salt or ester of a compound of this invention, or any other
compound which, upon admmlstratlon to a patient. is capable of providing (dlrectly or
mdlrectly) a compound of thls invention, a pharmacologlcally active metabohte or

pharmacologlcally active residue thereof. A pharmacologlcally active metabolite shall be

. understood to mean any compound of the invention capable of being metabohzed

enzymat:cally or chemically. This includes, for example hydroxylated or OXIdIZEd
denvatxve compounds of the formulas(l), (Ia), (II) or (111).

N 'Phanhace_ulically acceptable salts of the compounds of this i'm)entior; include those

derived from pharmaceutically aceeptable inorganic and organic acids and bases.

 Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, nitric, perchloric,

fumaric, maleic, phosphonc, glycolic, lactic, sahcyhc, succinic, toluenc-p-sulfuric,

' tartaric, acetlc, cxtnc methanesulfomc formlc benzom malonic, naphthalene—'?-sulfurlc :

and benzenesulfonic acids. Other aclds such as oxalic acid, while not themselves
pharmaceutlcally acccptable may be employed in the preparatlon of salts useful as
intermediates in obtaining the compounds of this invention and their pharmaceuucally
acceptable acid addition salts. Salts derived from appropriate bases include alkali metal
(e.g., sodium), alkaline earth metal (e.g., magnesium), ammonium and N-(C{-C4

alkyl)4* salts.

In addmon the compounds of this mventlon include prodrugs of compounds of the
formula (1), (Ia), (II) and (III). Prodrugs include those compounds that, upon s1mp1e
chemical transformation, are modified to produce compounds of the invention. Simple
chemical transformations include hydrolysis, 'oxid'ation and reduction;_ Speciﬁcallsr, when
ﬁprodmg of this invmition is administefed to a patient, the prodrug may' be transformed

into a compound of the invention, thereby imparting the desired pharmacological cffect.
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METHODS OF USE

In accordance with the invention, there are provided methods of using the compounds of
thé formulas (1), (1a), (I1) and (III). The compounds of the invention effectively block
inflammatory cytokine production from cells. The inhibition of cytokine production is an
attractive means for preventing and treating a variety of disorders associated with excess
cytokine production, e.g., diseases and pathological conditions involving inflammation. -
Thus, the compounds of the invention are useful for the treatment of such conditions.
These encompass chronic inflammatory diseases including, but not limited to.
osteoarthritis, multiple sclerosis, Guillain-Barre syndrome, Crohn's discase, ulcerative
colitis, psoriasis, graft versus host disease, systemic lupus erythematosus and insulin- - -

dependent diabetes mellitus. The compounds of the invention can also be used to treat -

~ other disorders associated with the activity of elevated levels of proinflammatory.

~ cytokines such as responses to various infectious agents and a number of diseases of -~

autoimmunity such as theumatoid arthritis, toxic shock syndrome, diabetes and
inflammatory bowel diseases unrelated to those listed above are discussed in the
Background of the Invention.

In addition, the compdunds of the invention being inhibitors of cytokine production are
expected to block inducible cyclooxygenase (COX-2) expression. COX-2 expression has
been shown to be increased by cytokines and it is believed to be the isoform of
cyclooxygenase responsible fof inflammation (M.K. O’Banion et al., Proc. Natl. Acad.
Sci.U.S.4, 1992, 89, 4888.) Accordingly, the present novel compounds would be
expected to exhibit efficacy against those disorders currently treated with COX inhibitors
such as the familiar NSAIDs. These disorders include acute and chronic pain as well as

symptoms of inflammation and cardiovascular disease.

As discussed in the Background of the Invention, IL-8 plays a role in the influx of

neutrophils into sites of inflammation or injury. Therefore, in a yet further aspect of the
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invention, the compounds of the invention may be useful in the treatment of diseases
mediated predominantly by neutrophils such as stroke and myocardial infarction, alone or
following thrombolytic therapy, thermal injury. adult respiratory distress syndrome
(ARDS), multiple organ injury secondary to trauma. acute glomerulonephritis.
dermatoses with acute inflammatory components, acute purulent meningitis or other
central nervous system disorders, hemodialysis, leukopherisis, granulocyte transfusion

associated syndromes, anid necrotizing entrerocolitis.

For therapeutic use, the compounds of the invention may be administered in any

‘conventional dosage form in any conventional manner. Routes of administration include,

but are not limited to, intravenously, intramuscularly, subcﬁtan’eously intrasynoﬁally, by
infusion; sublingually, transdermally orally. topically or by mhalauon The preferred

modes of admlmstratlon are oral and intravenous.

The compounds of this invention may be administered alonc or in combination with

: '5ad_1uvants that enhance stability of the inhibitors, facilitate administration of pharmaceutlc

composmons containing them in certain embodiments, provide increased dissolution or

‘dispersion, increase inhibitory activity, prov1de-ad_|unct therapy, and the like, including -

other active ingredients. Advantageously, such combination therapies utilize lower
dosages of the conventional therapeutics, thus avoiding possible toxicity and adverse side
effects incurred when those agents are used as monotherapies. Compounds of the

invention may be physically combined with the conventional therapeutics or other

‘adjuvants into a single pharmaceutical composition. Advénfageously, the compounds

may then be administered together in a single dosage form. In some cmbodiments, the
pharmaceutical compositions comprising such combinations of compounds contain at
least about 5%, but more preferably at least about 20%','0f a compound of f.ormulas o,
(1a), (II) or (IIT) (w/W)' ‘'or a combination thereof. The optimum percentage (w/w) of a
compound of the invention may vary and is within the pujﬁ)icw of those skilled in the art.
Altemnatively, the compounds may be administered separaitely (either serially or in
parallel). Separate dosing allows for greater flexibility in the dosing regime.
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As mentioned above. dosage forms of the compounds of this invention include
pharmaceutically acceptable carriers and adjuvants known to those of ordinary skill in the
art. These carriers and adjuvants include, for example, ion exchangers. alumina,
aluminum stearate, lecithin. serum proteins. buffer substances. water, salts or electrolytes
and cellulose-based substances. Preferred dosage forms include, tablet, capsule, caplet.
liquid, solution, suspension, emulsion, lozenges. syrup, reconstitutable powder, granule,
suppository and transdermal patch. Methods for preparing such dosage forms are known
(see, for example, H.C. Ansel and N.G. Popovish, Pharmaceutical Dosage Forms and -
Drug Delivery Systems, 5th ed., Lea and Febiger (1990)). Dosage levels and
requirements are well-recognized in the art and may be selected by those of ordinary skill
in the art from available methods and techniques suitable for a particular patient. 'In some -
embodiments, dosage levels range from about 1-1000 mg/dose for a 70 kg patient.
Although one dose j)er day may be sufficient, up to 5 doses per day may be given. For -
oral doses, up to 2000 mg/day may be required. As the skilled artisan will appreciate,
lower or higher doses may be required depending on particular factors. For instance,
specific dosage and treatment regimens will depend on factors such as the patient's
general health profile, the severity and course of the patient's disorder or disposition

thereto, and the judgment of the treating physician.

In order that this invention be more fully understood, the following examples are set
forth. These examples are for the purpose of illustrating preferred embodiments of this -

invention, and are not to be construed as limiting the scope of the invention in any way.

The examples which follow are illustrative and, as recognized by one skilled in the art,
particular réagents or conditions could be modified as needed for individual compounds.
Starting materials used in the scheme below are either commercially available or easily

prepared from commercially available materials by those skilled in the art.

GENERAL SYNTHETIC METHODS
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The compounds of the invention may be prepared by Method A, B, or C as illustrated in
Scheme I, preferably method C.  Further reference in this regard may be made to PCT

application number PCT/US99/29165. US Provisional application numbers 60/124.148
and 60/ 165.867. Each of the aforementioned applications are incorporated herein by -
5 reference in their entirety. .
_ . Scheme |
Method A-
- | - D'-NCO | o
NH, v _ D.NJLN,D
H H
| | “1,1a, M, 0r
v 3 : o A (E = NH)
Method B
1 ﬁhos_gene. o
D, = . D. A D"
NH2 o v . . I|“ N
2.D'-NH, H H
v v _ Il (E = NH)
Method C
o | 0  D-NH, ,(l)L |
p_ . CicoPh . e v p o
"NH, —m SN0 | —— N7 ON
' H H H
v A | Vi I, 1a, Il, or
S - Il (E=NH)

In the above Methods, D = Ar, (for formula | and la compounds) or G
(for formula Il or lll compounds); D' = Ar,-X-Y-Z (or its precursor) for
formula | and la compounds or Ar-X-Y-Z (or its precursor) for formula ||
or lll compounds
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In Method A. a mixture of an amine of formula IV and an isocyanate of formula V is

. dissolved in a non-protic, anhydrous solvent such as THF. ether. toluene. dioxane or ethyl -

- acetate. The preferred solvent is THF. The mixture is stirred at between 0 - 45° C,

preferably at 25° C, for 2-24 hr, and the volatiles are'rcmoved. Purification of the residue
by recrystallization from an appropriate solvent such as ethyl acetate/hexanes, ethyl
acetate/methanol, THF/petroleum ether, ethanol/water or by silica gel chromatography,
using for example, hexanes and ethyl acetate as eluents, provides the product of formula
I, Ia, 11 or I1I (E = NH). |

In Method B, an amine of formula I'V is dissolved in a halogenated solvent. such as
methylene chloride, chloroform or dichloroethane. The preferred solvent is-methylene
chloride. The mixture is diluted With aqueous alkali, such as sodium bicarbonate or
potassium carbonate, cooled in an ice bath and phosgene is added. The mixture is
vigorously stirred for 5 — 30 min, with 10 min being preferable. The organic layeris -
dried, with agents such as MgSO4 or Na,SO;, and the volatiles removed to provide the
corresponding isocyanate, D-N=C=0. The isocyanate and amine VI are mixed in a non-'
protic, anhydrous solvent such as THF, ether, toluene, dioxane, methylene chloride or
ethyl acetate. The preferred solvent is THF. The mixture is stirred at between 0 - 45°C,
preferably at 25° C, for 2 - 24 hr, and the volatiles are removed. Purification of the
residue by recrystallization or by silica gel chromatography, as above, provides the
product of formula I, Ia, II or Il (E = NH).

The required isocyanate may also be prepared from the carboxylic acid D-CO,H by
reaction with a chlorofonnate, such as cthyl chloroformate, in the presence of a suitable
base, such as triethylamine, in a suitable solvent, such as THF at about 0 °C. The
resulting mixed anhydride is treated with an aqueous solution of sodium azide. Heating a
solution of the resulting acyl azide in a suitable solvent, such as toluene, at about reflux,

results in a Curtius rearrangement, providing the isocyanate D-N=C=0 in situ.
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In Method C. an amine of formula IV is dissolved in a suitable solvent such asa -
halogenated solvent such as methylene chloride. chloroform or dichloroethane. The
preferred solvent is methylene chloride. A suitable base such as triethylamine may be
added, followed by phenyl chloroformate. The mixture is stirred at between 0 - 85° C.
preferably at reflux temperature, for 2 - 24 hr, and the volatiles are removed providing
carbamate VII. The carbamate and amine VI are.-mixed- inla non-protic, anhydrous
solvent such as THF, éthér, toluene, dioxane, methylene chloride or ethyl acetate. The

préferfed solvent is THF. The mixture is stirred at between 0 — 110°C, preferably at

 reflux temperatdre for 2 - 24 hr, and tHe volatiles are removed. Purification of the

resxdue as above provndes the product of formula I, Ia I or INI (E - NH). This Method
may also be employed in the reverse sense, that i is one may form the carbamate from

D’NHz and react this carbamate with amine D-NHZ Example 37 illustrates the synthesm

ofa compound of formula III in whxch Eis -0- and Example 38 xllustrates the synthesis

g :of a compound of formu]a III in whu,h Eis -CHz-
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The method used to ptoduce amincs of formula IV will depend on the nature of the -

-, desired group D. In general, intermediates of formula IV can be made by methods -

known to those skilled in the.art. Some general methods are illustrated in the schemes .

- below.- Compounds D’-NCO or D*-NH; in Scheme I may be commercially available, or
“may be prepared by methods known to those skilled in the art. If D’ is a precursor of .

Ary-X-Y-Z or Ar-X-Y-Z , the desired final product of formula I, Ia, II or Ill may be
constructed by methods known to those skilled in the art. Tllustrative examples are

contained in the Synthetic Examples section below.

Desired aminopyrazoles of formula XV, for ﬁSe in prepérati'on 'of compounds of formula I

or Ia, can be prepared as described in Scheme II. A hydrazme of formula X, bearing
substituent R;, may be prepared by Method D or E. In Method D, an aryl bromide of
formula VIII is dlsso]ved ina non—prottc, inert solvent, such as THF, 1,4-dioxane or
diethyl ether, and cooled to low temperature under an inert atmosphere. The preferred
temperature for the solution is —77° C. A strong base dissolved in a non-protic, inert
solvent, such as hexanes, THF or ether, is added dropwise while maintaing a reaction

temperature below 0° C and preferrably below —60° C. The preferred bases are alkyl
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lithium reagents and the most preferred is sec-butyl lithitum. After the addition of the
base, the reaction mixture is stirred for a period of time between thirty and ninety min or
until all the starting ary] bromide has been consumed. An excess of dialkyl
azodicarboxylate is added while maintaining a reaction temperature below 0° C and
preferrably below —60° C. The preferred dialkyl azodicarboxylate is di-rers-butyl
azodicarboxylate. The reaction is stirred at cold temperatures and warmed to room
temperature after 0.5hto 2 hr. The reaction is quenched with the addition of water and the
product extracted into a non-protic solvent. such as ethyl acetate, diethyl ether or

chloroform. The organic layers are dried with agents such as MgSO;4 or Na;SOy4 and the

volatiles removed. The residue is dissolved in protic solvents, such as methanol or iso- = -~

propanol, cooled, preferably to 0-5° C and treated with acid. Preferred acids are
hydrochloric, hydrobromic, sulfuric and trifluoroacetic. The most preferred is
hydrochloric acid in gaseous form. After the addition of excess acid the mixture is heated
at the reflux temperature of the solvent until all starting material has been consumed.

After cooling the product aryl-hydrazine salt of formula X is filtered and dried.

Scheme II
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Method 1 base
Ry—Br 2. t-BUO,CN=NCOt-Bu
Vil T~ L |
Method E - Ry—NHNH, -
R;—NH, 1. NaNO,
X n
2. reduce
MethOd F . . 1. base
"CHCN  2.RCOMe |
T~ x5
'Me_t_hodG. S R)J\/Q.N |
HO.C. _CN' - — -+ i XV
PNCT0 0 RCOCH |
X X
R1

Method | . N

In'Method E, an aryl amine bearing R3 (IX) is dissolved in a concéntiatéd aqueous acid
such as hydrochloric, hydrobromic or sulfuric and cooled 1o ice bath temperatures. The
5 most preferred acid is hydrochloric with concentrations betwcen 3-8 N with the most
preferred concentration of 6 N. A nitrosating reagent in water is added dropwise while
maintaining a cold temperature. The preferred temperature is 0-5° C. The preferred
reagent is sodium nitrite. The reaction is stirred between 10 -90 min and a reducing

agent is added while maintaing cold temperatures. The preferred temperature is 0-5°C.
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Reducing agents include zinc. iron. samarium iodide and tin(II) chloride. The most
preferred agent is tin(II) chloride dissolved in aqueous hydrochloric acid with a
concentration of 3-8 N with a most preferred concentration of 6 N. The reaction is stirred
between 0.5 — 3hand quenched with alkali to a pH between 12-14. Alkali reagents
include sodium hydroxide, potassium hydroxide, lithium hydroxide and calcium
hydroxide. The most preferred alkali reagent is potassium hydroxide. The aqueous
solution is extracted with a non-protic organic solvent, such as diethyl ether, chloroform,
ethyl acetate and methylene chloride. The organic layers are dried with agents such as -
MgSO; and Na>SO, and the volatiles rembved to provide the aryl hydrazine (X), which
can be carried forward without further purification.

A B-ketonitrile bearing R) (XIV) may be prepared by Method F or G. In Method F, a
metal hydride, such as sodium hydride, potassium hydride or lithium hydride, is -
suspended in an anhydrous, inert, non-protic solvent, such as diethyl ether, THF and
dioxane, at temperatures between 35-85° C. The most preferred metal hydride is sodium
hydride and the most preferred solvent is THF at a temperature of 75° C. An alkyl ester;.
preferably a methyl ester (XI), and acetonitrile is disso.lved inan anhydrous, inert, non-
protic solvent, such as diethyl ether, THF or dioxane and added dropwise to the metal
hydride suspension. The preferred solvent is THF. The mixture is kept at elevated:
temperatures between 3-24 h, cooled to room temperature and diluted with a non-protic
solvent and aqueous acid. The organic layer is washed with water and brine, dried, with
agents such as MgSO, and Na;SOy4, and the volatiles removed to provide the B-ketonitrile
(XIV), which could be used without further purification.

Alternatively, following Method G, a solution of a strong base, such as alkyl lithium
reagents and metal amide reagents, such as n-butyl lithium, sec-butyl lithium, methyl
lithium and lithium diisopropylamide. in an anhydrous, inert, non-protic solvent, such as
diéthyi ether, THF and dioxane, is cooled below 0°C. The preferred base is n-bufyl
lithium, the preferred solvent is THF and the preferred tempcfature is-77°C. A solution

of cyanoacetic acid (XII) in an anhydrous, inert, non-protic solvent, such as diethyl ether,
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THF and dioxane, and most preferrably THF. is added dropwise while maintaining a -
reaction temperature below 0° C and preferrably at--77° C. The reaction is stirred
between 10— 45 min while warming to 0° C. The solution of the dianion of cyanoacetic
acid is cooled to temperatures below -25° C and preferrably at -77°C. An alkyl acid
chloride (XIII) dissolved in an anhydrous, inert. non-protic solvent, such as diethyl ether,
THF and dioxane, and most preferrably THF, is added. The reaction mixture is warmed
to 0° C betweeen 10 — 30 min an& quenched with aqueous acid. The product is extracted
with an organic solvent, such as chloroform, ethyl acetate, ether and methylene chloride.

The combined organic extracts are dried, with agents such as MgSO, and Nazs(_)4-, and

_ th_e volatiles removed to provide the B-ketonitrile (XIV), which could be used without

further purification.

- The desired aminopyrazole (XV) may then be prepared by Method H or I. In Method H,

aryl hydrazine X and B-ketonitrile XIV-are mixed in an organic solvent, such as toluene,

‘ethanol, iso-propanol or t-butanol. The preferred'solvent is ethanol. :An acid, such as
‘hydtochloric acid, p-toluene sulfonic acid or sulfuric acid, is added, The preferred acid is
concentrated hydrochloric acid. The mixture is heated to temperatures between 50 - 100°

' C, preferably at 80° C, for 10 —24hand ¢ooled to room temperature. ‘The mixture is

diluted with non-protic organic solvent, such as ethyl acetate, ether, chloroform and
methylene chloride, and washed with aqueous alkali, such as sodium bicarbonate and
potassium carbonate. The organic layer is dried, with agents such as MgS0, and-

Na,;S04, and the volatiles removed to provide a residue which is purified by

. recrystallization or silica gel chromatography using hexanes and ethyl acetate as cluents.

The product-rich fractions are collected and the volatiles removed to provide the desired

aminopyrazole (XV).

Altemitively, usihg Method I, aryi hydrazine X and B-ketonitrile XIV are mi:&ed in an
orgahid solvent, such as tolix_ene, ethanol, iso—propanbi or t-butanol. The preferred

solvent is toluene. The mixture is heated at reflux témperafures for 3 - 24hwith
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azeotropic removal of water and worked up as described above providing the

aminopyrazole XV.

The synthesis of other desired Aminohetemcyclgs that may be used in prelﬁaration of
compounds of formula I or Ia can be prepafed by methods known in the art and described
in the literature. The examples that follow in Schemes III-XV are illustrative and-, as .'
recognized by one skilled in the art, particular reagents or conditions could be modified
as needed for individual compounds. Intermediates used in the schemes below are either
commercially available or easily prepared from éominercially available materials by
those skilled in the art. | ' o

A general synthesis for desired aminothiophenes is illustrated in Scheme 111, Method J.

Scheme IIT

Method J
0 ‘Lawesson's R,
_ R reagent _ =
R1/U\/\n/ 3 - S __
e R/
Xvi XVl
R,
1. nitrate =
) S _
2. reduce NH,
Rs

XVili

A mixture of 1-aryl-5-alkyl-butane-1,4-dione (XVI) and a sulfating reagent, such as

Lawesson’s reagent or phosphoroué (V) sulfide, preferably Lawesson’s reagent, is
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dissolved in a non-protic. anhydrous solvent , such as toluene. THF and dioxane. The-
preferred solvent is tolueﬁe. The mixture is heated at elevated temperatures and- . -
preferably at a solvent-refluxing temperature for 1-10 hr. The volatiles are removed and
the residue is purified by silica gel chromatography using | hexanes and ethyl acetate as
eluent. The product-nch fractions are collected and the volatlles removed to provide the
substituted thlophene XVll

‘A mlxture of substltuted thlophene XVII is dissolved in a solvent such as acetic

- anhydnde or acetic acid. The preferred solvent is acetic anhydnde The mxxture is

cooled to 0-30° C and preferrably to —10° C. A solution of concentrated nitric acid in a

-solvent such as acetic anhydride or acetic acid, with the preferred solvent being acetic

anhydride is added while cooling to 0-30° C and preferably to ~10° C. The mixture is

“ stirred between 10-120 min, poured onto ice and extracted witha non-protic solvent

such as diethyl ether, chl oroform, ethyl acetate or methylene chloride. The organic
extracts are washed with aqueous alkali, dried with agents such as MgSOy and Na,SO,
and the volatiles removed. The residue is purified by silica gel chromatography using’
hexanes and ethyl acetate as eluents. The product-rich fractions are collected and the
volatiles removed to provide the 2-aryl-5-alkyl-3-nitrothiophene. The 2-aryl-5-alkyl-3-
nitrothiophene is reduced by metals, such as iron, tin and zinc or catalytic hydrogenation.
The oreferred reduction conditions are iron in acetic acid at temperatures betw'eerl 50-
110° C and preferrably at 100° C for 5-30 min. After cooling to room temperature the
reaction is diluted with water, neutralized with alkali, such as sodium hydroxide,
potassium hydroxide, potassium carbonate or sodium bicarbonate, and extracted with a
non-protic solvent such as diethyl ether, ethyl acetate or methylene chloride. The organic
extracts are dried with agents such as MgSO, and Na;SO; and the volatiles removed to
provide the desired aminothiophene XVIIL. -

Scheme IV outlines a general scheme for desn'ed ammofurans as descnbed by Stevenson

etal. (J dm. Chem Soc., 1937. 59, 2525) An ethyl aroylacetate (XIX) is dxssolved ina
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non-protic solvent, such as ether or THF. and treated with a strong base, such as sodium,
sodium ethoxide or sodium hydride, and the anion is reacted with a bromomethyl
alkylketone (XX) at low temperatures. such as 0° C. After stirring the reaction until no
starting material remains. it is poured onto cold water and extracted with a non-protic
solvent. The combined extracts are dried with agents such as MgSQOy or Na;SOy. The
diketo-ester (XXI) may be carried forward without further purification or purified by
distillation or silica gel chromatography. The diketo-ester in a protic solvent, such as
ethanol, is heated in the presence of a mineral acid, such as sulfuric or hydrochloric, for
5-10hand extracted with a non-protic sol\}ent. The combined extracts are dried with
agents such as MgSO4 or Na;SO4. The furan-ester (XXII) may be carried forward
without further purification or purified by distillation or silica gel chromatography.. The
furan-ester in a protic solvent, such as 'cthanol, 1s treated with hydrazine hydrate and the
mixture heated for 2-5 days. The hydrazide is isolated as above and treated with hot

formic acid and the resulting furan-amine (XXIII) purified by distillation or silica gel -

chromatography.

Scheme IV
O O
0 O base o
R _
Rs A e + 1Y\B' — = FRj OEt
5 R,
XIX XX XXI g
, Ry hydrazine Ry
acid = hydrate _ =
_— o_| L= o_
heat COEt acid NH,
R; Rs
XXII XX
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The synthesis of substituted 4-aminooxazoles may be achieved analogous to a procedure
described by Lakhan et él. (/. Het. Chem.. 1988. 25, 1413) and illustrated in Scheme V.
A mixture of aroyl c_yanidc (XXIV), aldchyde (XXV) and anhydrous ammonium acetate
in acetic acid is heated at 100-1 10° C for 3-6 hr, cooled to room temperature and

quenched with watcr. Extraction by a non-protic solvent provides the product XX VI

~ which can be carried forward without further purification or purified by recrystallization

or silica gel chromatography. -

Scheme V

" Ry
9 9 NH,OAc -y
P S | — d
Ry~ "CN Ry "H HOAc 7/.LNH2
XXv XXV | CXxvi

"+ ‘The synthesis of substituted 3-aminop_v'rroles' (XXX) may be achieved in a manner

analogous to Aiello et al., J. Chem. Soc. Perkins Trans. I, 1981, 1. This is outlined in

" Scheme V1. A mixture of aryldioxoalkane (XXVII) and amine (XXVIII) in acetic acid is

heated at 100-110° C for 3-6hand worked up in the usual manner.  The product (XXIX)
in acetic acid is treated with a nitrating "alg'ent, Suqh as nitric acid and potassium nitrate in
concentrated sulfuric acid. The mixture is poured onto cold water and extracted with a.
non-protic solvent. The combined extracts are dried with agents such as MgSO,4 and
Na,;SO4. Removal of the volaiiles provides the nitro-pyrrole which which may be carried
forward without further purification or purified by recrystallization or silica gel
chromatography. The nitro-pyrrole is reduced to the amine with iron in acetic acid or by
catalytic hydrogenation using pallad_ium on activated carbon. The aminopyrrole (XXX)
may be carried forward without further purification or purified by recrystallization or

silica gel chromatography.
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Scheme VI
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HOAc
heat

5 Inan analogous fashion, a mixture of amine XXX1 and 3-aryl-2,5-dioxoalkane (3X3XX11)

in acetic acid is heated between 80-110° C for 2-24 hr. The reaction is diluted with water

“and extracted with an organic solvent. The combined extracts are dried with agents such

as MgSOy or Na,SO, and the volatiles removed. - The resulting pyrrole is treated with a

nitrating agent and subsequently reduced to XXXIII as described above. The product

10  may be carried forward without further purification or purified by recrystallization or.

silica gel chromatography. This process is illustrated in Scheme VII.
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Scheme VII . . o
' 1. HOAC N
— H —_— R | '
R—NH, + RM 2. Nirate 2 ) NH,
- R O 3Reduce s
XXX S XXX - S XXX

5 Substituted S-aminothiazoles (XXXVII) may be prepared in a manner analogous to
Gerwald et al., J. Prakt. (,‘h_em. 1973, 315, 539. As illustréted. in Scheme VIII.to a
mixture of amihocyani'de XXXIV, aldehyde XXXV and sulfur in an anhydrous solvent,
such as ethanol and methanol is added dropwmc a base, such as trlethylamme The
mixture is heated at 50° C for 1-3 hr. The mixture is cooled and the excess sulfur

10 removed. Acetic acid is added to neutrahze the mixture and the solid collected. The
imine XXXV1 is treated with acid, such as hydrochloric and toluenesulfonic acid, in
water and an organic sblvent. After the starting material 1s consumed the reaction is
worked up and the prdduct XXXVII may be carried forward without further purification -

- or purified by recrystallization or silica gel chromatography. .

15
.Scheme VIII o :
CN o) )——s
| + | S / CHR
—_— N y N’/ 1
R; NH, Rj H Base
_ h
XXXV XXXV , XXXV

Acid 7/—'3

Water _N:'\%\NHz

XXXV
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A synthesis of substituted 2-aminothiophenes (XXXIX), analogous to a procedure
described by Gewald et al (J.' Prakt. Chem.. 1973, 315.539) is illustrated in Scheme IX.
A mixture of disubstituted thiophene-3-carboxylic acid (XXXVIII) in a protic solvent ,
such as acetic acid, at a temperature of 0-50° C is treated with a nitrating agent. such as
nitric acid or potassium nitrate in concentrated sulfuric acid. After the starting material -
has been consumed the reaction is poured onto ice and the product extracted with a non-
protic solvent. The combined extracts are dried with agents such as MgSO,4 and Na;SO4
and the volatiles removed. The nitrothiophene is reduced to the amine with iron in acetic
acid or by catalytic hydrogenation using ﬁalladium on activated carbon. The amino-
thiophene may be carﬁed forward without further puﬁﬁcatio_n or purified by

srecrystallization or silica gcl chromatography.

Scheme IX
R, COH 1, ﬁﬂ% R
3
I 5
Rs S 2. Reduction R; S NH,
XXXVl : XXXIX

1,5-Disubstituted-3-aminopyrazoles (XLII) may be prepared as shown in Scheme X, in a
fashion analogous to the procedure described by Ege et al. (J. Het. Chem., 1982, 19,
1267). Potassium is added to anhydrous t-butanol and the mixture cooled to 5° C.
Hydrazine XL is added, followed by cyanodibromoalkane XLI. The mixture is heated at
refluxing temperatures for 3-10 hr. The mixture is cooled to room temperature and
poured onto ice water. The product is extracted with an organic solvent. The combined -
extracts are dried with agents such as MgSO; or Na;SO4 and the volatiles removed. The
product XLII may be carried forward without further purification or purified by
recrystallization or silica gel chromatography.
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Scheme X
| - B Pgtas'ssutﬁ“ Riv .
—— R, t-Butoxide - .= y—\ .
R;—NHNH, + ,%CN | /,?—,)\
a B t-BuOH Ry~ ~NH,
XL XU X

The syntheS1s of 2-amm0-3 ,5- dlsubsntuted thiophenes shown in Scheme XI is done ina
fashion analogous to Knoll et al.,.J. Prakt. Chem., 1985 327 463. A mlxture of

* substituted N—(3-a1mnothloacryloyl) formamidine (XLIII) and substituted bromlde

(XLIV)ina protlc solvent such as methanol or ethanol, is heated ‘preferably ata reflux

temperature for 5-30 min and cooled below room temperature. ‘The product thlophene-

" imine is filtered and dried. The thlophene-lmme XLV is converted to the thiophene- . -

amine (XL VI) by treatment with aqueous acid.

Scheme XI
SH |
P Heat
RHN™ X N” "NHR  + R~ g _—
R, |
XLl | XLIV
i S Agueous : / S
y/ e e ]
AN NR Acid NN,
3 . ) 3
XLV | | 'RV
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The synthesis of 1.4-disubstituted-2-aminopyrroles (L) may be accomplished in a manner
analogous to Brodrick et al. (J. Chem. Soc. Perkin Trans. 1, 1975, 1910). and as
illustrated in Scheme XII. The potassium salt of formylnitrile XLVII in water is treated
with amine XLVIII and acetic acid and the mixture heated at 50-90° C for 5-30 min. The
aminonitrile XLIX is collected by filtration upon cooling and then is stirred at room
temperature with a base such as ethanolic potassium ethoxide for 2-Shand the volatiles
removed. The residue is diluted with water and extracted with an orgén-ic solvent. The
combined extracts are dried with agents such as MgSO,4 and Na,SO; and the volatiles
removed. The product (L) may be carried forward without further purification or purified

by recrystallization or silica gel chromatography.

Scheme XII
d R CN
Aci
" SHo . Heat I}IH.
XLVII XLV R,
XLIX
- . R,
KOEt n
L — N~ NH,
‘EtOH )
L

The preparation of 1,2-disubstituted-4-aminoimidazoles (L1I) by reduction of the
corresponding nitro compound (LI), for example with iron in acetic acid or catalytic
hydrogenation may be accomplished as described by Al-Shaar et al. (J. Chem. Soc.
Perkin Trans. 1,1992, 2779) apd illustrated in Scheme XIII.
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| _ Néﬁ\ - Reduction . . N-—_S\ _
RZ/L\ NO, : Rz/.L\ NH,

- Scheme X111

R

1\' .

N

i s Lt

2,4-Disubstituted 5-aminooxazoles (L VII) may be prepared in a manner analogous to the
procedure described by Poupaert et al: (Synthesis, 1972, 622) and illustrated in Scheme
XIV. Acid chloride LIII is added to a cold mixture of 2-aminonitrﬂe LIV and a base such
as trieﬂ'i'ylamine"in a non-protic solvent, such as THF, benzene, toluene or ether. The

preferred temperature is 0° C. The mixture is stirred for 12-24hand washed with water.

" The volatiles are removed and the product LV treated with ethylmercaptan and dry

15

20

hydrogen chioride in dry methylene chiloride for 5-30 min. The solid 5-imino-1,3-
oxazole hydrochloride (LVI) is collected by filtration, dissolved in dry pyridine and the
solution saturated with hydrogen sulfide during 4hat 0° C. The mixture is diluted with an
organic solvent and washed with water and dried. Removal of the volatiles provides the
5-amino-1,3 ;oxazole product (LVII) which may be caﬁied forward without further

purification or be purified by silica gel chromatography.

Schéme X1v
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o ' NH, Base 0 R,
P ¢ — - N K
Ry Cl Ry “CN N
L LIV LV
R, R,
EtSH 2/—0 Pyridine - '?/—0
- - ASNH T Z ~NH
. H,S 2
R, R,
LVI LVII

The synthesis of l,4-diSubstitmed-2—aminopyrazoles may be accomplished as illustrated

in Scheme XV and described in Lancini et al., .J. Het. Chem., 1966, 3, 152. To a mixture -

of substituted aminoketone (LVIII) and cyanamide in water and acetic acid was added
aqueous sodium hydroxide until pH 4.5 is reached. The mixture is heated at 50-90° C for

1-5 hr, cooled and basicified with ammonium hydroxide. The product LIX is collected
by filtration and dried.

Scheme XV
Water R
Q 2— N
R/U\/NHR3 + H,N—CN _PpH45 _ »\NH
1 Heat '}‘
R3
LVill LIX

Aryl amine and heteroaryl amine intermediates IV (G-NH.) for the synthesis of
compounds of formulas II and III are either commercially available or easily prepared by
methods known to those skilled in the art. For example, one may obtain desired aryl

amines and heteroaryl amines by nitration and reduction of a substituted aryl or
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heteroaryl ring as illustrated in the synthesis of several 5-membered heterocycle amines
(Ar;-NH) in the above schemes. Alternatively, one. may convert a substituted aryl ester
to an aryl amine as illustrated for the substituted furan in Scheme IV above, and

exemplified in synthetic example 17 below. Several additional syntheses of G-NH; and

Ar)-NH; are provided in the Synthetic Examples section. -

Methods by which intermediates V and VI (Scheme I, D* = Ar-X-Y-Z or Ar-X-Y-Z)

may be prepared are described below. In Method K (Scheme XVI), a bromoarylamine

LX, which may be commercially available or easily prepared by one skilled in the art, is
reacted with a cycloalkenone LXI in the presence of a transition metal catalyst, for
example a palladium(II) catalyst such as bis(triphenylphoﬁﬁhine)palladium(ll) chloride,
in the presence of a bis(triphenylphosphine) chelator, such as 1,2-

Scheme XVI
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Method K
' ' 0 Pd(Ph,),Cl, 0
. & DPPP
IB + ——
HNArBr - ) NaHCO,  HN_ |
" DMF Ar "In
150 oC
LX LXI . LXIi
n=1-4 _
Ar'=Ar or Ar, Method B or C
O
phosgene 0
CH2C|2 Method A H n \
LXII . = - ~
aq NaHCO; ¢ D Al
0°C N\Ar' )n ) \g/ .
X1 LXIV
t
Method L
1. t-BulLi ' LX
Br-X-Q —_— Bu;Sn-X-Q  ————  H,NAr-X-Q
iXxy - 2:BusSnCl | LXVI . Pd(PPhg), LXVII
Q=Y-Zor Ar' = Aror Ar,
a precursor

bis(diphenylphosphino)ethane (DPPE), 1,1°-bis(diphenylphosphino)ferrocene (DPPF)
and 1,3-bis(diphenylphosphino)propane (DPPP), preferably DPPP, and a base,

5  preferably sodium bicarbonate, in a suitable solvent, preferably DMF at a temperature of
about 150 °C to provide LXII. LXII may then be used (as V1) in Method B (Scheme I),
or converted to isocyanate LXIII by reaction with phosgene or a phosgene equivalent in
the presence of a base, such as sodium bicarbonate in a suitable solvent such as
dichloromethane, at a temperature of about 0 °C, and used (as V) in Method A. The

10 resulting product LXIV may be modified further by methods known by one skilled in the

art to obtain desired compounds of formula I, as described in synthetic examples below.
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In Method L. bromide LXV is reacted with a strong base. such as r-butyl lithium. in a
suitable solvent, such as THF._ with tributyltin chloride at a temperature of about —50 °C
to —100 °C, preferably ébqut ~-78°Cto give LXVL LXVI is then reacted with LX ina
suitable solvént, such as THF or 1,4-dio_;:':jar'xe.-in the presence of a transition metal
catalyst, preferably tetrakis(triphenylphosphine)palladium(O), at a temperature of about
50 °C to 150 °C, preferably about 100 °C and in a sealed tube, providing LXVIL. LXVII
may then be used (és VI) in Method B or C (Scheme I), or converted to the corresponding
isocyanate as described in Method K., and used (as V) in Method A.

Methods by which Y and Z may be joined to X are illustrated in Scheme XVIL. As
illustrated by Mcthod M, if onc dcsires a product in which Y includes an amino nitrogen
bonded to X, an X containing a ketone may be reacted with a Y-Z containing a terminal
primary or secondary amine under reductivé émination conditions. For example, ketone
LXIV is combined with'a primary or secondary amine, in a suitable solvent such as THF. -
An acid, such as acetic acid, is added. followed by a suitable reducing agent, preferably
sodium cyanoborohydride or sodium (triacetoxy)borohydride, to provide the desired
product LXVIII.

Method N, illustrates a procedure for obtaining a methylene group for Y and a pﬁﬁm or
secondary amine for z An X group bearing an aldehyde and a halogen, préfefably '
bromine (LXIX), may be reacted with a primary or secondary amine under reductive
amination conditions as described in Method M to provide LXX. This intermediate may
then be used as described in Method L.

. Scheme XVII = .
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Method M
O
H n : RNHR'
D~ ~Ar )
\g'/ reductive
amination
LXIV : LXVII
n=1-4 : -N(R)R' =-Y-Z
Ar' = Ar or Ar, n=14
Method N
RNHR' _
Br-X-CHO — Br-X-CH,-N(R)R'
reductive
LXIX amination LXX

CHNR)R' = -Y-Z

As in the cases described above, the synthesis of additional intermediates corresponding”

to V, VI and VII may be accomplished by methods similar to those described in the

literature or known to those skilled in the art. Several examples are provided in the

Synthetic Examples section below.

SYNTHETIC EXAMPLES
EXAMPLE 1

l-[S-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-_cyclohexenon-3-yl)naphthalen-l-yl]
urea:
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_ - o L
_ _ Pd({PPh,),Cl,
- - DPPP. NaHCO,
Hy . .
|
H O : DMF, 150 °C
XX | . LXXII
CicOCI
o CH,Cl,
: > satd. NaHCO, aq.
N 0°C
N

) 0
iij\N/U\N
»’«- nol

LXXIN -

As outlined in Method K, a 350 mL sealed tube under inert atmosphere was charged with
4-bromo-1 '-naphtliy]arh_inle (LXXT) (1.97 g; 8.9 mmol; 1 equiv.), 2-cyclohexenone (1.65
g;17.2 nirhoi; 1.9'equiv.), sodium bicarbonate powder (2.17 g; 25.8 mmol; 2.9 equiv.), -
1,3-bis(diphenylphosphino)propane (177 mg; 0.43 mmol; 0.05 equiv.),

. bis(triphenylphosphine)palladium(1I) chlorid¢ (302 mg; 0.43 mmol; 0.05 equiv.) and

10

15

DMF (degassed, 100 mL). The mixture was heated at 150 °C for 8 h. After cooling back
to ambient temperature, the mixture was diluted with 100 mL EtOAc and filtered through
diatomaceous earth. The solution was then transferred to a separatory funnel and washed
with water (100 mL) and saturated brine (100 mL). After drying with MgSO4 the
volatiles were removed in vacuo. The product was then purified by column
chromatography using EtOAc (10 to 50 %) in hexanes as eluent to provide 1.3 g material-
which was recrystallized from hot EtOAc/Hexanes to afford 800 mg LXXII (3.4 mmol;
38% yield) as a dark brown solid. '
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-LXXII (100 mg; 0.42 mmol; 1 equiv.) was dissolved in methylene chloride (20 mL) and
saturated aqueous sodium bicarbonate (20 mL) was added. The mixture was vigorously
stirred at 0 °C for 15 min. The stirring was then stopped and phosgene (~2.0 M in
toluene; 0.63 mL; 1.26 mmol; 3.0 equiv.) was added via syringe to the organic layer in
one portion. Stirring was immediately resumed and continued at 0 °C for 20 min. The
layers were then separated and the aqueous phase was extracted further with methylene
chloride (1 x 25 mL). The combined organics were dried (Na,SOj), filtered and % of the
solvent removed in vacuo. This solution of isocyanate LXXIII was then immediately
diluted with anhydrous THF (8 mL) and treated with LXXIV at room tempcrature -
(Method A). The mixture was left stirring under nitrogen overnight then MeOH (2 mL)
was added and the volatiles removed in vacuo. The title compound 1 was thus obtained as
an orange/red foam (200 mg; 0.41mmol; 74%). This was recrystallized overnight from
EtOAc twice to afford 49 mg of yellow crystals (mp: 168-170 °C).

EXAMPLE 2
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-{4-[3-(morpholin-4-yl)cyclohexen-1- -

- yllnaphthalen-1-y1} urea:

NaB{OAc),H
THF, AcOH

pSY -
i

As described in Method M, the product from Example 1 (1) (93 mg; 0.19 mmol; 1 equiv.)
and morpholine (30 uL; 0.34 mmol; 1.8 equiv.) were dissolved in 1.0 mL anhydrous THF
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and treated with acetic acid (16 uL; 0.28 mmol; 1.5 equiv;) and sodium
(triacetoxy)borohydride (80 mg; 0.39 mmol; 2 equiv.). Thé reaction was stirred at room
temperature for 2 days, then 5% aqueous NaOH solution (3 mL) was added and the
reaction then extracted With FtOAc (3 x 3 mL). The combined organics were washed
once with water, then brine, dried (N a3S0y), filtered and the solvents removed in vacuo.
Column chromatography.using EtOAc/hexanes as eluent afforded 64 mg of a tan foam
(0.11 mmol; 60%). This was chromatographed a second time with 5% MeOH in
methylene chloride to provide the title compound 2 as a light purple foam (50 mg).

. - EXAMPLE 3
' 1-[S-ten-Butyl-2-p-tolyl-ZH-pyrazol—3-yl]-3-{4-[5-(mbrpholixi—4-ylmethyl)fur-2- '
yllnaphthalen-1-yI} urea: ' ' '
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Br

o  fyeBul
WNﬁ _
_ o 0 2) Bu,SnCl
AcOH, Na[HB(OAc),]

LXXV | LXXVI

/E}/\_.OJ | Lxx

Bu,Sn [PA(PPhy),]
XXV
0
< 1) Ph(CO)CI
N" "NH, 2; o
(Method C)
LXXIV .3

As described in Method N, to a mixture of 5-bromo-2-furaldehyde (LXXV) (1.76 g) and
5  morpholine (1.00 ml) in 40 mL anhydrous THF at room temperature was added acetic

acid (0.60 mL) followed by sodium triacetoxyborohydride (3.28 g). The mixture was
stirred at room temperature for 3h and then poured into a saturated solution of sodium
bicarbonate (100 mL). After stirring vigorously for 5 min the layers were separated and
the aqueous layer was extracted with EtOAc. The combined organic layers were washed

10 with brine, dried (Na;SO,), filtered and evaporated to dryness. Purification of the residue
by flash chromatography afforded 2.09 g (8.49 mmol, 84% yield) of LXXVI.

As illustrated by Method L, LXXVI (0.678 g, 2.76 mmol) was dissolved in 10 mL

anhydrous THF under inert gas atmosphere and the solution was cooled to at -78°C. -
15  Butyllithium (4.0 mL of a 1.7 M solution in pentane) was added dropwisc and the
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solution was stirred at -78°C for 30 min. Tributyltinchloride (0.60 mL. 0.72g. 2.2 mmol)
was added and the solution was stirred for another 30 min at -78°C. - pH7 Buffer
(NaH,PO4/Na,HPO, sat.) was add'ed (10 mL) and the mixture was warmed to room
temperature. The layers were separated and the .a:queous l'a).lér was extracted with EtOAc.
The combined organic layers were washed with brine, dried (Na;SO,), filtered and
evaporated to dryness. Purification of the residue by flash chromatography afforded
0.526 g (1.15 mmol, 42% yield) of LXXVIL

As outlined in Mcthod L, LXXVII (0.399 g, 0.874 mmol) and LXXI (0.200g. 0.901
mmol) were dissolved in 10 mL anhydrous 1.4-dioxane in a sealable tube under inert gas

atmosphere. The solution was degassed and purged with nitrogen (2x).

 Tetrakis(triphenylphosphine)palladium(0) (0.057g, 0.049 mmol) was added and the |

solution was degassed and purged with nitrogen again (2x). The tube was sealed and -
heated to 100°¢ for 24 h. After cooling to room témﬁeratu;e the mixture was diluted with
EtOAc, saturated aqueous potéssium:carbonate solutioﬂ (.10 mL) was added and the
mixture was stirred for 1h at rd(_)m temperature. The mixture was filtered over

diatomaceous earth and the layers were separated. The aqueous layer was extracted with

- EtOAc. The comb_ineq oorganic layers were washed with brine, dried (Na2504), filtered an

e_vap.o_rated to dryriess. Purification of the residue by flash chromatography afforded
0.314 g of a yellow oil, which contained LXXVIII along with tributyltin bromide. This

‘mixture was used for the next step without further purification.

LXXVIII (0.283g, 0.917 mmol) was reacted with the phenylcarbamate of LXXIV -

(0.395 g, 1.13 mmol) according to Method C. The product was purified by flash

chromatography to give the title compound 3 as a yellow solid (0.338 g,0.600:mmol,

- 65% yield) that was further purified by recrystallization to give-0.13ig' of title

compound ‘3 (mp. 144-146°C).

EXAMPLE 4
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-{4-[6-(morpholin-4-yimethyDpyridin-3-
yllnaphthalen-1-yl} urea: - | |

154



WO 00/55139 ER L v PCT/US00/03865

0
er ' |
' | A - Pd(dppf)ZCIz DIBALH
———————— e ———————-
8 PA COIMeOHIEtsN N
r .
LXXIX LXXXI

HN B |
o) SN N 1) tert.-BulLi N
__l_\_/_> | Q ~2yBuencl @
AcOH/Na[HB(OAC))] By Z Bu,Sn

Br
I

LXXXIl LXXXIN

LXXI

—————r—

[Pd(PPhy),]
/7 \
N /
N7 NH, .1?; Ph(Cf\)/)CI NG \

(Method C) ©

LXIv

As described by R.J. Chambers and A. Marfat, (Synthetic Communications, 1997, 27, .
'515) a mixture of 2,5-dibromopyridine (LXXIX) (9.90 g, 41.78 mmol), Pd(dppf)Cl, (1.51
g, 1.85 mmol), anhydrous MeOH (40 mL), anhydrous DMF (40 mL) and anhydrous
triethylamine (12 mL) was purged in a Parr apparatus with a stream of carbon mdnoxide
for 10 min and then stirred under 80 psi carbon monoxide at 50 °C for 4 h. The mixture

was diluted with EtOAc (600 mL) and washed with water (2x100 mL) and brine (1x100

155



1o

15

20

25

30

WO 00/55139. PCT/US00/03865

mL), dried (sodium sulfate). filtered and evaporated to dryness. The residue was purified

by flash chromatography on silica gel (40% EtOAc in hexanes) to give LXXX as a light

_orange solid (3.733 g. 17.28 mmol, 41%).

To a solution of compound LXXX (165.9 mg. 0.7679 mmol) in anhydrous THF (10 mL)
at 78 °C was added dropwise diisobutylaluminum hydride (1.0 M in THF) (2.0 mL. 2.0
mmol). The mixture was stirred at -78 °C for 2 h. then saturated potassium carbonate

(0.6 mL) solu’uon was added the mixture was warmed to room temperature and stirred

 for another 30 min. Sodlum sulfate was added and the mixture was stirred for 10 min.

The solids were removed by filtration and the filtrate was evaporated to dryness. The

_ res1due was purxﬁed by flash chromatography on silica gcl (20% FtOAc in hexanes) to

glve aldehyde LXXXI as a white sohd (80 mg. 0. 43 mmol 36%)

-To a solutlon of LXXXI1 (367 7 mg, 2 0 mmol) in anhydrous 1 ,2- d1chloroethane (10 mL)
was added morpholine (0.20 mL, 0.20 223 mmol), followed by glacial acetic acid (0.12
mL 0.13 g, 2.1 mmol) and sodium tnacetoxyborohydnde (625 mg, 2.95 mmol). The

. rmxture was stirred at room temperature for 30 min. A saturated solunon of sodium -

- blcarbonate (10 mL) was added and the mixture was s stirred v1gorously for another 30 -

min. The layers were separated and the aqueous layer was extracted with EtOAc (3x20
mL). The combined organic layers were washed with bﬁde, dried (sodium suifate),
filtered and evaporated to dryness. Flash chromatograth (1% triethylamine in EtOAc) of
the residue gave LXXXIlasa light yellow oil (460.8 mg, 1.79 mmol, 91%).

“ To a solution of rer-butyllithium (1 .42 M in pentane) (2.80 mL, 3.98 mmol) in

anhydrous THF (20 mL) at 78 °C was added dropwise a solution of LXXXII (460.8 mg,
1.792 mmol) in anhydrous THF (10 mL) and the mixture was stirred at -78°C., for 10 min.
Tributyltin chloride (0.49 mL, 0.59 g, 1.8 mmol) was added and the mixture was stirred
at—78 °C for another 15 min. pH 7 Buffer (Na,HPO4/NaH,PO, sat.) (10 mL) was added
‘and the mixture was warmed to room temperature. The layers were separated and the
aqueous layer was cxtracted with EtOAc (3x20 mL). The combined organic layers were

washed with brine, dried (sodium sulfate), filtered and evaporated to dryness. Flash
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chromatography (EtOAc) of the residue gave LXXXIII as colorless oil (548.8 mg, 1.17
mmol, 65%).

A degassed solution of LXXXIII (302 mg. 0.646 mmol), LXXI (177 nig, 0.797 mmol)
and Pd(PPh3)s (55 mg, 0.48 mmol) in anhydrous 1,4-dioxane (10 mL) was heated to 100
°C in a sealed tube for 16 h. The black precipitate was removed by filtration and the tube
was washed with EtQOAc. The combined filtrates were stirred with potassium fluoride
sotution (40%) (10 mL) for 30 min. Water and brine were added, the layers were
separated and the acjueous layer was ext::acted with EtOAc (4x50 mL). The combined
organic layers were washed with brine, dried (sodium sulfate), filtered and evaporated to
dryness. Flash chromatography (5% MeOH and 1% triethylamine in EtOAc) of the
residue gave LXXXIV as a light brown solid (157.6 mg, 0.49 mmol. 76%).

LXXXIV and the phehyl carbamate of LXIV were reacted according to Method C.
Purification by flash chromatogmphy \lxsing. 5% MeOH and 1% triethylamine in EtOAc as .
the eluent followed by recrystallization from EtOAc/hexanes gave the title compound 4

as a white solid (mp. 169-170°C).

_ _ - - EXAMPLE 5
1-[5-tert-Butyl-2-p-tolyl-ZH-pyrazol-3-yl]-3-{4-[3-(morpholin-4-
yDphenyljnaphthalen-1-yl} urea:
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- N T R
_ , jj ; _ _ 1)tBuli
B Br
- . — /(j\ 2) BuySnCl
BF/QNHZ 8r N/\‘ . 4

I-PTN Et2 )
: LXXXVI Lo

Buas:a/@‘N/ﬁ

O ' [Pd(PPhg,,]
- LXXXVII s
7\ ' 1)Pﬁ(CO)CI
N -+ 2) OXVIL-
\.N NHZ - .
: (Method C)
CLXIV 5

3-Bromoaniline (3.0 mL, 4.7 g, 28 mmol) 2-bromoethylether (4.2mL, 7.7 g, 33 mmol)

and dusopropylethylamme (15mL, 11 g 86 mmol) were dissolved in anhydrous DMF

(20 mL) under inert gas atmosphere and heated to 100°C for 6 h. After cooling to room

" 5 temperature the mixture was poured into water (300 mL) and extracted with EtOAc. The
combined organic layers were washed with brine, dried (Na;S0,), filtered and evaporated
to dryness. Purification of the residue by flash chromatdgraphy afforded 2.9 g (12 mmol,

" 43% yield) of LXXXVI

10 LXXXVI(1.73 g, 7.13 mmol) was dissolved in anhydrous THF (30 mL) and cooled to -
78°C. 1-Butyllithium (10.0 mL of a 1.7 M solution in pentane) was added dropwise and
the solution was stirred at -78 °C for 30 min. Tﬁbutyltinchloride (1.90 mL, 2.28 g, 7.00
mmol) was added and the solution was stirred for another 45 min at -78 °C. pH 7 Buffer
(NaH,PO4/Na,HPO, sat.) was added (10 mL) and the mixture was warmed to room
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temperature. The layers were separated and the aqueous layer was extracted with EtOAc.
The combined organic layers were washed with brine. dried (Na,SOy), filtered an
evaporated to dryness. Purification of the residue by flash chromatography afforded 2.28
g (5.36 mmol, 77% yicld) of LXXXVIL.

LXXXVII (1.49 g, 3.51 mmol) and LXXI (0.69 g. 3.11 mmol) were dissolved in 20 mL
anhydrous 1.4-dioxane in a sealable tube under inert gas atmosphere. The solution was
degased and purged with nitrogen (2x). Tetrakis(triphenylphosphine)palladium(0) (0.21 -
g, 0.18 mmol) was added and the solution was degassed and purged with nitrogen again
(2x). The tube .Was sealed and heated to 100 °C for 17 h. Aﬂer.cooling to room

temperature the mixture was diluted with EtOAc, saturated aqueous potassium carbonate

solution (10 mL) was added and the mixture was stirred for 1 h at room temperature. The -

mixture was filtered over diatomaceous earth and the layers were separated. The aqueous

layer was extracted with EtOAc. The combined organic layers were washed with brine,

dried (Na;SO4), filtered and evaporated to dryness. Purification of the residue by flash
chromatography afforded 0.363 g (1.19 mmol, 38%) of LXXXVIII.

LXXXVIII (0.360 g, 1.18 mmol) was reacted with the phenylcarbamate of LXIV-(0.69 g,
1.97 mmol) according to Method C. The product was purified by flash chromatography
to give a colorless solid (0.433 g, 0.77 mmol, 66% yield) that was further purified by

recrystallization from EtOAc - hexanes to give 0.344 g of the title compbund 5 (mp. 188-
190°C). '

Table 1 illustrates additional compounds of the invention, which were prepared by
methods analogous to those described above.
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TABLE 1
- 0
Ar,\NJ\N,ArZ\ /Y\'z
N X
H H
R,
Ar, = / \ t, Ar, =
17 N\ h 2
Ex. |Ri |Rs X Y’ A m.p.°C
No o S - | o
| 6 t-Bu | 4-MePh | Phenyl 4-CH; |4-morpholinyl | 146-148
7 t-Bu | 4-MePh | Phenyl 3-CH, | 4-morpholinyl [ 120-122
18 t-Bu | 4-MePh | Phenyl Bond | 4°-(4- >230-
: ' morpholinyl)
9 t-Bu | 4-MePh | Phenyl 4-CH, | 4-morpholinyl | 183-186
10 t-Bu | 4-MePh | Phenyl ‘1 4-CH, | NMe> | 108-114
i1 t-Bu | 4-MePh [ 2-pyridyl 5-CH; | 4-morpholinyl ‘| foam
12 +-Bu | 4-MePh | 1- Bond “4- 133-135
t cycloheptenyl ' morpholinyl)
13 | #+Bu | 6-Me-3- | 3-pyridyl 6-(CH,) | 4-morpholinyl | 162-165
| pyridyl '
14 t-Bu | Me 3-pyridyl 6-(CH.) | 4-morpholinyl | foam
15 t-Bu | 6-Me-3- | l1-cyclohexenyl | 3-[NH- | 4-morpholinyl
pyridyl (CHz)]

2 number refers to position on X that is bonded to napthalene ring (Ary). ® number

refers to position on X that Y is bonded to.  number refers to position on Z that

is bonded to Y (or X if Y is a bond). ¢ refers to position on X that Z is bonded to.
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EXAMPLE 16

1-[4-(6-{[Bis-(2-cyanoethyl)amino]methyl} pyridin43-yl)naphthalen-1-yl]-3-(5-tert-
5 butyl-2-methylphenyl)urea

NO,BF, Hy, Pd/C o
A
CH,CN NOZ di-t-butyl dicarbonate Ok

BCl,, NEt, " L

N
Method C g, : |-'1

o)
. : d H . CN
LT "y
| . N/U\N CN .
bk Na(AcO),BH
CICH,CH,C!
Z l N/\\
- CN
o e N H
J CN
N~ N
) )
A
16
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To a solution of 4-ferr-buty] toluene (33.7 mmol) in acetonitrile (150 mL) at 0°C was

added nitronium tetrafluoroborate (40.5 mmol). After 30 min at room temperature. the

‘reaction was diluted with water (50 mL) and extracted with EtOAc (3x30 mL). The

combined organic extracts were washed with brine and dried (MgSOs). Removal of the

volatiles in vacuo left a residue; flash chromatography using 10 % methylene chloride /

- petroleum ether as eluent provided 4-fert-butyl-2-nitrotoluene.

4-tert-Butyl-2-nitrotoluene (1.1 mmol) was dissolved in DMF (10 ihL). The catalyst
(10% Pd/C, 5 mg) was added followed by the addition of di-fert-butyl dicarbonate (1.4
mmol). The system was purged with argon then exposed to H; (1 atm) for 12 h. The

- mixture was filtered over a pad of diatomaceous earth; the filtrate was diluted with water

and extracted with EtOAc (3x10mL). The combined organic extracts were washed with
brine and dried (MgS0,). N-Boc-5-tert-butyl-2-methylaniline was obtainedasa

crystalline solid, 265 mg, after the evaporation of volatiles.

To a mixture of N—boc-S_-tert-butyl;ZLméthylaniline (0.8 mmol) and triethylamine (0.22
mol) in benzene (10 mL) at room temperature was added via syringe boron trichloride
(0.4 mmol). The resulting heterogenous mixture was stirred at 80°C for 30 min. The
heat source was removed, and aminonaphthalene LXXXIX was added (0.7 mmol). The
reaction mixture was stirred at room temperature for 16 h. The reaction mixtire was -
diluted with water (10 mL) and extracted with EtOAc (3x10 mL). The .combined
organic extracts were washed with bﬂfle and dried (MgSO,). Removal of the volatiles
in vacuo left a residue;.ﬂash chrométbgraphy using 10% MeOH / EtOAc as eluent
provided 300 mg of the desired urea XC.

This urea was subjected to acidic conditions to remove the acetal which exposed the
aldehyde functidnality. In 1,2-dichloroethane, 1.25 equivalents of bis(2-
cyanoethyl)amine were added to this aldehyde followed by the addition of sodium
triacetoxyborohydride (1.5 equivalents). After column chromatography (5%
MeOH/EtOAc), the title compound 16 was obtained.
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"EXAMPLE 17

l-(6-tert-Butyl-z-chloro-3-methylpyr_idin-411)—3—[4—(6_-morpholin-4-ylme_thyl—
pyridin-3-yl)-naphthalen-1-yllurea:

rd ey -~
1.3 em—BuLi . H B H
2. B(OMe), : N
3. 5% HCI OO L
r——————
(0] N : : . Br
H
ﬁ/ \Ior _ ﬁ/O\IrN\H
. 5 Pd(PPhy),
2 M Na,CO,, DME

N N

N7 = N~

l P ] o
HCI, dioxane -

co O
Q‘/O\Q/N\H nNy

xcil Xcill

10  To a stirred solution of N-Boc-1-amino-4-bromo naphthalene (15.5 mmol) in anhydrous
THF (40 mL) at -78 °C was added n-BuLi (47 mmol). The resultant yellow-green
solution was stirred at =78 °C for two h then was transferred to a solution of

trimethylborate (5.64 grams, 54.2 mmol) in anhydrous THF (25 mL) at —42 °C. The
reaction was allowed to warm to room temperature overnight as the bath warmed. After

15  stirring for 16 h, 5% aqueous HCI was added (25 mL) and the mixture was stirred for 15
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min. The aqueous layer was saturated with NaCl and the layers were separated. The
aqueous portion was extracted with diethyl ether (3 x 60 tnL) and the combined organics
were extracted with 0.5 M NaOH (6 x30mL). The combmed basic extracts were
acidified to ~pH 2 with 3 M HCI (~30mL) and the suspensron was extracted with diethyl
ether (3 x 100 mL). The combined ethereal extracts were dned (MgS 04), filtered and the
solvent was removed to afford the boronic acid XCI as a beige solid (2.3 g) which was

used without further purification.

' 5-Brorno-2-(morphOIin-4-ylmethyl)pyridine (0.70 mmol) and XCI (0.70 mmol) were

dissolved in a biphasic mixture of dimethoxyethane (2 rnL) and 2 M aq. Na2CO3 (1 mL).

" The reaction was purged With a stream of N2 for 15 min, the Pd catalyst was added, and

| the mixture was heated at 85 °C for 16 h The reactlon was cooled to room temperature
~ and was partmoned between water (10 mL) and EtOAc (75 mL). The layers were
| separated and the orgamc portlon was washed w1th brme (20 mL), dried (MgSO4),

'filtered and the solvent was removed to afford a brown sohd Column chromatography

afforded the product XCll asa bexge solid.

XCII (0 50 mmol) was drssolved in 2 mL anhydrous dtoxanc and HCl was added (2.5

. mmol) The solutlon was stirred at room temperature for 16 h. To the resultant

suspension was added diethyl ether (5 mL) and the mixture was chilled to 0 oc.
Neutralization with aq. NaOH and filtration afforded 4-[6-(morpholin-4-
yimethy)pyridin-3-yl]-1-aminonaphthalene (XCIII) as a light brown solid (100 mg).
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N LiOH

cl COOMe P

N
Method B 4 h k/ o
| chloroformate a N

1;5:
2) Sodium azide N7 i o) O
3) reflux . ~ )L

4) XCli ct N N O

17

A mixture of 2-t-butyl-6-chloro-5-methylpyridine-4-carboxylic acid methyl ester (2.27 g,

5  9.39 mmol) and LiOH monohydrate (2.36 g, 56.3 mmol) in MeOH (30 mL) and water
(10 mL) was stirred at room temperature for 24 h. The reaction was then concentrated - .
and purified by chromatography on silica gel (eluent: 5 % TFA in dichloromethane) to -
give the corresponding carboxylic acid (1.41 g, 66.3 %).

10  To a stirred solution of the above carboxylic acid (0.54 g, 2.36 mmol) and triethylamine
(0.66 mL, 4.75 mmol) in THF (6 mL) at -10 °C was added dropwise ethyl chloroformate
(0.34 mL, 3.51 mmol). The resulting mixture was stirred at 0 °C for 1 h. A .s()lution of :
sodium azide (0.40 g, 6.0 mmol) in water (2 mL) was added and stirring was continued
for another 1 h. The mixture was extracted with toluene. The organic phase was

15  separated, dried with sodium sulfate, and concentrated to 15 mL. It was then heated at
reflux for 2 h forming the isocyanate ir situ, before a solution of XCIII (0.39 g, 1.23
mmol) in dichloromethane (5 mL) was added. The reaction v'va's stirred at room
temperature overnight. Concentration and chromatography on silica gel (eluent: EtOAc)
afforded the title compound 17 (0.60 g, 89.9 %).

20
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EXAMPLE 18

-~ 1-(5-tert-Butyl-2-methylphenyl)-3-(4-{6-[(3-methoxypropyl)methylamino]pyridin-3-
yl}naphthalen-1-ylurea |

5 .
Br
| = 115°C =\ b{
/n\/\/o\ ' 0
' . XCIV \ o
- J)
_ N
1) Pd(PPhy), a

2 M Na,CO;, DME

2)HOI

V!
XC | o
NH, phosgene ' N/IL
Method B |!|

2,5-Dibromopyridine (100 mg) was heated to 115 °C in a sealed tube in the preéénce of

10 3-methoxypropyl-1-methylamine (2 mL) for 48 h to give XCIV. A Suzuki coupling of
XCIV with XCI and removal of the tert-butyl carbamate (analogous to the procedures
in Example 17) afforded the desired naphthylamine XCV.

166



10

15

20

WO 00/55139 : . PCT/US00/03865

S-ten-Butyl-Z-mcthyianiline (0.56 mmotl) was dissolved in dichloromethane (20 mL).
An equal volume of sat. aqueous sodium bicarbonate was added, and the biphasic
solution was cooled to 0 °C. During the addition of phosgene (1.93 M in toluene, 0.80
mL), stirring was stopped. Immediateiy- afterwafd, stirring was resumed for 15 min
with the reaction mixture at 0 °C. The layers were separated, the organics were dried
over solid magnesium sulfate, and concentrated to approximately 5 mL of solution.

The desired naphthylamine (XCVI, 0.47 mmol) in 5 mL dichloromethane was added.
The reaction mixture was stirred at room temperature for 16 h. Flash chromatography
using 7% MeOH / EtOAc as eluent followed with trituration with ether provided the
title compound 18. |

EXAMPLE 19

1-[4-(6-Morpholin-4-ylmethylpyridin-3-yl)naphthalen-1-yl}-3-(3-trifluoromethyl-
phenyl)urea:

PhOCOCI

NH,

F
F |F
/ .
R
XCin j\. O X
A —————————— :
Method D ) O
H H
19

A stirred solution of 3-trifluoromethylaniline (4.7 mmol) in dry THF (30 mL) at 0°C was
treated with phenyl chloroformate (4.8 mmol). After 2h, the reaction mixture was

quenched with aqueous, saturated sodium bicarbonate solution and extracted with EtOAc.

The combined organic layers were washed with aqueous, saturated sodium bicarbonate
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solution and brine, and were dried over solid MgSQ;.. Concentration afforded the
carbamate XCVI (97%). A mixture of XCIII (Example 17) (0.06mmol) and the above-
mentioned carbamate (0.05mmol) was heated in a sealed tube for 2 days. The reaction
mixture was cooled to room temperature. PS-trisamine (100 mg, Argonaut) and PS-
isocynate resips (150 mg, Argonaut) were adde_d_._ and the reaCtio_n_ m_ixture was shaken for
3 days. The reaction mixt_ufe was filtered and concentrated to provide the title compound
19.

Examples 20-25 exemphfy the synthes1s of aryl and heteroaryl amines whxch may be

used as. mtermedlate IV in Methods A-C (General Synthetlc Methods) to prepare :
compounds of formula II or III.

EXAMPLE 20

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]amine

LIOH 1) DMF, POCI:, . NH,NH,, EOH
MeOHlHZO —
2) NaPF, H.0
) Me,N = /NMe2
' (v

r©7<

co,Me OH
' Xovil
NO,BF, : PAIC
.  MeON' NHacozH
——
_ . NO, EtOH
Z _ r
) A @
NN N u

Methyl 4-t-butylphenylacetate (20 mmol) was dissolved in MeOH (160 mL) and treated
with water (40 mL) and LiOH monohydrate (30 mmol).  The reaction was allowed to stir

at room temperature overnight. Volatiles were removed under reduced pressure; the
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remaining residue was diluted with water and neutralized to pH4with 1 N sulfuric acid.
The resulting solids were filtered, washed with water and dried to leave 4-¢-

butylphenylacetic acid as an off-white solid (3.8 g, 99%).

" Anhydrous DMF (139 mmol) was cooled to 0°C and treated with POCl; (79.6 mmol).

After 5 min, 4-t-butylphenylacetic acid (19.9 mmol) was added and the reaction vessel
was transferred to a 110°C oil bath. The reaction mixture was stirred for 2 h, during
which all solids dissolved. After cooling to room temperature, the reaction mixture was
poured into a stirred solution of NaPF 6- (19.8 mmol) in water (200 mL). When
precipitation of solids was complete, they were filtered, washed with water, and dried to
give XCVII (7.8 g, 97%).

XCVII (5 mmol) was taken up in EtOH (50 ImI.'.'),' and the resulting suspension was treated - - -
with hydrazine hydrate (5 mmol). The reaction vessel was transferred to a 90°C oil bath, -

and the reaction mixture was stirred at reflux for 2 h. Volatiles were removed under
reduced pressure after allowing the reaction mixture to cool to room temperature. The .
residue was taken up in ice water, solids were filtered, washed with water and dried,

giving 4-(4-t-butylphenyl)pyrazole (973 mg, 97%).

4-(4-t-butylphenyl)pyrazole (0.5 mmol) was suspended in MeCN (2 mL), cooled to 0°C,

and treated with NO,BF, (0.6 mmol). The reaction mixture was allowed to warm slowly
to room temperature and was stirred at RT for 2 h. Volatiles were removed under
reduced pressure after the reaction was quenched with aqueous NaHCOQ3. The residue
was taken up in water and extracted with CHz'Clz. The organics were combined, dried
over MgSO,, and concentrated to leave a yellow oil which was chromatographed on
silica gel (eluent: CH;CL/EtOAc, 6:4) to give 4-(4-t-butyl-2-nitrophenyl)pyrazole as a
yellow crystalline solid (71 mg, 58%). |

4—(4—t-butylf2-nitrophenyl)pyrazole (0.27 mmol) was dissolved in EtOH (3 mL) and

treated with 10 % Pd/C (0.2 eq by weight of nitro compound), followed by NH;CO,H
(2.7 mmol). After 30 min, the catalyst was filtered through a bed of diatomaceous earth,
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and the filtrate was concentrated under reduced pressure. The residue was taken up in
water, the resulting solids were filtered. washed with water and dried (54 mg. 93%).

giving the title compound 20.

EXAMPLE 21.

3-Amino-2-methoxy-5-fert-butylpyridine

0 NH,OH | o)

e, —————

DIBAL, hexane,

Nc>__l'_ X . AlCly, NO,Me, 0°C f ' 70 oC - 1t
ca - - o o

NCT T NC” CN

\ N/U\/NO

piperidine, EtOH

PCI, POCI, |

110 °C

‘NaOMe, MeOH Pd/C, HCO,NH,, -

65°C " EtOH, 50°C

Ethyl nitroacetatc (3.3 mL, 4.0 g, 29.7 m:mol). was added to amnio.nium'hydr_oxide 25
mL, 11 %) and stirred overnight as described .b'y AV. Amet et al., Russian Chemical
Bulletin, 1996, 45(2), 393-398. The reaction was basxﬁed with 4 N hydrochlonc acid,
extracted mto ether (3x25 mL), then into EtOAc (3x100 mL) The combined EtOAc
extracts were dned (magnesium sulfate) filtered and evaporated to dryness to afford

nitroacetamide as a pale yellow solid (1.7 g. 16.3 mmol, 55%).
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Trichloroaluminum (45.5 g, 341 mmol) was added slowly to 100 mL of ice cold
nitromethane under nitrogen. This was followed by a solution of malononitrile (21.5 mL,
22.6 g, 341 mmol) in 50 mL of nitromethane added dropwise over one hour, keeping the
temperature below 10 °C. Next, a solution of rers-butyl chloride (88 mL, 74.9 g, 809
mmol) in 25 mL of nitromethane was added slowly over 2.5 h, keeping the temperature
under 10°C. The reaction was capped and stored in the freezer for 60 h. The reaction
was quenched by adding saturated aqueous sodium bicarbonate (500 mL) dropwise over
4 h, keeping the temperature below 10°C. The heterogeneous mixture was neutralized:
further with solid sodium bicarbonate (50 g). The layers were separated and the aqueous
layer extracted with methylene chloride (3x250 mL). The combined organic extracts
were dried (magnesium sulfate) and concentrated in vacuo to afford 42 g of a partially -
crystalline brown oil. The residue was vacuum distilled at 100°C. The first fraction was -

collected and then a solid began to form in the condenser. The cooling water was turned -

. off and the condenser heated with a heat gun to melt the solid. This fraction was -

collected until no more solid formed in the condenser when cool water was run through it -
1o afford the desired dinitrile as a low melting cream solid (19 g, 155 mmol, 46%).

A solution of the above dinitrile (961 mg, 7.9 mmol) in anhydrous hexanes (50 mL) was -

cooled to =70 °C in a dry ice/acetone bath under nitrogen. DIBAL-H (17.5mL, 1.0 M in
cyclohexane) was added dropwise over 20 min. The mixture was stirred at 70 °C for 45 -

min, then at room temperature for 5 h. The reaction was cooled to 0 °C, 2 M aqueous

_ . hydrochloric acid (45 mL) was added slowly, keeping the temperature below 10 °C. The

mixture was stirred at room temperature for 15 h. The layers were separated and the
aqueous layer extracted with ether (3 x 25 mL). The combined organic extracts were
dried (magnesium sulfate), filtered and evaporated to dryness to afford the desired
dialdehyde as a viscous yellow oil (600 mg, 4.68 mmol, 60%).

" A solution of the above aldehyde (271 mg, 2.11 mmol), nitroacetamide (223 mg, 2.14

mmol), and piperidine (20% in EtOH) (250 uL, 0.51 mmol) in absolute EtOH (3 mL) was
heated at 65 °C for 3 h. After cooling to room temperature, the reaction mixture was
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concentrated in vacuo. The residue was purified by flash chromatography on silica gel

(EtOAc) to give the desired nitropyridone as a yellow solid (280 mg, 1.43 mmol, 67%).

A mixture of the nitropyridone (150 mg. 0.76 mmol), phosphorous pentachloride (199
mg, 0.96 mmol) and phosphorous oxychloride (1 drop) was heated to reflux in a sealed
tube. After 2 h, the phosphorous oxychloride was removed in vacuo and the residue
stirred in ice water (10 mL) for 18 h.. The desired product was collected as a brown solid
(95 mg, 0.4 mmol, 58%). |

Toa solﬁtion.of 2-chloro-3-nitro-5-7ert-butyl pyridine (30 mg, 0.14 mmol) in anhydrous
MeOH (1.5 mL) under nitrogen was added a solution of sodium methoxide (1.57 g
sodium in 40 mL anhydrous MeOH) (85 uL, 0.14 mmol). The reaction was heated in a
sealed tube in an oil bath set at 80-90 °C overnight. The volatiles were removed in
vacuo, the residue taken up in EtOAc (15 .mL), washed with water (lO'mL), brine (10
mL), dried (magnesium sulfate), filtered and ev_aporated to dryness. . Flash

: ch_romatography of the residue on silica gel (10% EtOAc in hexanes) gave the desired 2-

methoxy-3-nitro-5-tert-butyl pyridine as a glassy yellow solid (12 mg, 0.057 mmol,
41%). - ' =

To a suspension of the above intermediate (12 mg, 0.057 mmol) and Pd/C (10%, 14 mg) -
in absolute EtOH (1 mL) was added ammonijum formate (22 mg, 0.35 mmol) and the
mixture was heated to 50 °C for 1 hour. The cooled reaction mixture was filtered through
diatomaceous earth and rinsed with MeOH. The filtrate was evaporated to dryness to
afford the title compound 21 as a brown solid (10 mg, 0.055 mmol, 100%).

EXAMPLE 22

N-Acetyl-5-amino-3.3-dimethylindoline
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H N N

- T

3N sto,, ©f; Red-Al AcCl
Al 0

Pd/C
HNOs (fummg) @fg HCONH, "2

A solution of oxindole (5.0 g, 37.5 mmol) in acetic anhyclnde (7 1 mL 75.1 mmol) and

acetic acid (25 mL) was refluxed for 20 h. After coohng to room temperature the

5  reaction mixture was diluted with water (200 mL). The resulting solids were filtered,
washed with water and dried to give N-acetyl oxindole as a white solid (5.2 g, 79%).

A mixture of N-acetyl oxindole (2 0g. 114 mmol) iodomethane (1 56 mL 25.1 mmol)
and potassium carbonate (3.1 g, 22.8 mmol) in DMSO (20 mL) was stirred at room

10 temperature for 20 h. The reaction mixture was diluted with water. The resultmg solids
were filtered, washed with water and dried to nge N-acetyl dlmethyl oxindole as an

orange solid (1.9 g, 84%).

A solution of N-acetyl dimethy! oxindole (500 mg, 2.5 mmol) in 3 N sulfuric acid
15  solution (7 mL) and THF (7 mL) was refluxed for 4 h. After cooling to room temperature,
the reaction mixture was diluted with ether. The ethereal layer was washed with water

and brine, dried (magneSium sulfare), filtered and concentrated in vacuo.. The residue
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was purified by flash chromatography on silica gel (eluent: 30% EtOAc in hexanes) to

. give dimethyl oxindole as a red solid (228 mg. 57%).

A solution of dimethyl oxindole (220 mg. 1.4 mmol) in toluene (5 mL) was treated with

- 65% Red-Al solution in toluene (0.64 mL, 2.05 mmol) at 80 °C. After stirring at 100 °C

‘for 4 h, the reaction mixture was quenched with 1N sodium hydroxide solution. The

organic layer was separated, washed with water and brine, dried (sodium sulfate), filtcred

-and concentrated in vacuo. The residue was purified by flash chromatography on silica
_gel (eluent: 25% EtOAc in hexanes) to give dimethyl indoline as a light blue oil (121 mg,
-60%). ' '

A solution of dimethyl indo_line (65 mg. 0.44 mmol) and triethylamine (0.12 mL, 0.88

.. mmol) in dry dichloromethane (3 mL) was treated with acetyl chloride (0.05 mL, 0.66

15 -

- .mmol) at 0 °C. The mixture was allowed to warm to room temperature and was stirred
.for 16 h.. Then the reaction mixture. was quenched with water and the product was

.extracted into ether. The organic layer was washed with water: and brine, dried (sodium -

sulfate) filtered and concentrated in vacuo. -The residue was purified by flash-

.chromatography on silica gel (eluent 30% EtOAc in hexanes) to give N-acetyl dimethyl

indoline as a light yellow oil (68 mg, 82%).

- 20 0

25

30

-A solution of N-acetyl dimethy] indoline_(65 mg, 0.34 mmol) in acetic acid (2 mL) was
" reated with fuming nitric acid (24 uL, 0.57 mmoi) at room temperature and the resulting

- mixture was stirred for 1 h. The reaction mixture was quenched with sat. sodium

bicarbonate solution and the product was extracted into EtOAc. The organic layer was
washed with water and brine, dried (sodium sulfate), filtered and concentrated in vacuo.
The residue was purified by flash chromatography in silica gel (eluent: 50% EtOAc in
hexanes) to give the desired nitrated indoline as a light orange solid (66 mg, 67%).

A mixture of N-acetyl-3 3-dimethyl-'-nitroindoline (64 mg, 0.27 .mmol), ammonium

“formate (86 mg, 1.36 mmol) and 10% palladxum on carbon (5 mg) in MeOH (5 mL) was

stirred at room temperature for 2 h. The reaction mixture was filtered through a short
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-plug of diatomaceous earth. The filtrate was concentrated in vacuo. The residuc was
_purified by flash chromatography on silica gel (eluent: 50% EtOAc in hexanes) to give
the title compound 22 as a white solid (48 mg. 87%).

EXAMPLE 23

8-Amino-6-fert-butyl-3-oxo-4-N-methylbenzoxazine

DMF
' o)
\N ';lﬂ  Pg-C \N /
CH,CN
O)\/o © 3 O)\/O

reflux

~ To a solution of 4-zert-butyl-2,6-dinitrophenol (3.15 g, 13.13 mmol) dissolved in 100 mL - I’
acetonitrile was added ammonium formate (5.0 g, 78.8 mmol) and 10% palladium on
carbon (1.0 g). The mixture was refluxed for 20 min, then allowed to cool and filtered
through diatomaceous earth. The residues were washed with EtOAc and the combined
organics Were evaporated in vacuo. The residue was taken up in dichloromethane and
filtered through a short plug of silica gel. After removal of solvent in vacuo 2-amino-4-
tert-butyl-6-nitro-phenol was obtained as a rust-red solid (4.86 mmol; 37% yield).

To a solution of 2-amino-4-fert-butyl-6-nitrophenol (258 mg, 1.23 mmol) and

benzyltriethylammonium chloride (280 mg, 1.23 mmol) in 5 mL chloroform was added
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finely powdered NaHCQ; (413 mg, 4.92 mmol). The mixture was cooled to 0 °C and a-
chloroacetyl chloride (0.12 ml., 1.47 mmol} in 1.5 mL chloro_fdrm was added dropwise
via syringe over 15 min. Once the addition was complete, the mixture was allowed 10 stir
at 0 °C for 1 h. It was then allowed to warm to ambient temperature and finally was
5  gently refluxed for 6 h. The resulting crude orange mixture was allowed to cool, then was
T filtered through diatomaceous earth to remove a white precipitate, which was washed
generously with more chloroform. After removal of the solvent in vacuo, the oily residue

was treated with water (40 mL) and agitated with a spatula, whereupon a yellow

. precipitate formed. This pure 6-tert-butyi-8-nitro~3-oxo-benzoxazine was filtered, dried

10 . first under a stream of air, then in vacuo (1.05 mmol; 85 %).

-To a solution of 6-fers-butyl-8-nitro-3 -oxo-benzoxazine (51 mg, 0.20 mmol) in 3.5 mL
- DMF at 0 °C was added sodium hydride (10 mg, 60% in niineral oilﬁ 0.24 mmol) in one
portion. After 20 min, methyl iodide (20 uL, 0.24 mmol) was added via syringe: The-
15. - mixture was allowed to warm slowly to ambient temperature overnight. The crude’ .. -
- .~ mixture was quenched with saturated aqueous ammonium chloride solution and extracted
.. with EtOAc (3x10 mI;)'."-The combined organics were washed with water, then brine, then
dried over sodium sulfate. Filtration and removal of the solvents in vacuo afforded 6-terr-
- butyl-8-nitro-3-0x0-4-N-methylbenzoxazine (100%):
20 '

6-tert-Butyl-8-nitro-3-0xo0-4-N-methyl-benzoxazine (53 mg, 0.2 mmol) was dissolved in

- 12.5 mL acetonitrile.. Cyclohexene (0.20 mL, 2.0 mmol) and 10% palladium-on-carbon

(75 mg) were added. ‘The mixture was refluxed for 1 h, then cooled to ambient

‘temperature and filtered through diatomaceous earth. The residues were washed with

25 . EtOAc and the combined organics were evaporated in vacuo to afford the title compound
23 (100%). |

EXAMPLE 24

30 7-Amino-5-tert-butyl-3H-benzoxazol-2-one
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o‘N
H,N NO, pyndme _ Pd- HN
: 0 -

24

To a solution of 2-amino-4-fert-butyl-6-nitrophenol (300 mg, 1.43 mmol) and pyridinc
(0.30 mL) in methylene chloride (30 mL) was added 4-nitrophenylchloroformate (280
5 mg, 1.39 mmol). The mixture was stirred for 24 h. The resulting solution was washed
with aqueous sodium bicarbonate (2x20 mL), dried over solid magnesium sulfate and
concentrated to an orange solid. Column chromatography (silica gel, eluant = 40%

EtOAc/petroleum ether) afforded 5-rert-butyl-7-nitro-37/-benzoxazol-2-one (70%).

10 S-tert-Butyl-7-nitro-3 H-benzoxazol-2-one (200 mg, 0.9 mmol) was dissolved in EtOH
(10 mL). Cyclohexene (4 mL) and 10% palladium on carbon (50 mg) were added. The
mixture was refluxed for 3 h, then cooled to ambient temperature and filtered through -
‘diatomaceous earth. Column chromatography (silica gel, eluant = 25% EtOAc/petroleum:
ether) afforded the title compound 24 (70%).

EXAMPLE 25

7-Amino-5-fert-butyl-2-methylbenzoxazole

HCO,NH,
triethyl orlhoacetate Pd-C EtOH
N NH,

H
20 25
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2-Amino-4-fert-butyl-6-nitrophenol was dissolved in triethyl orthoacetate (10 mL). The
reaction mixture was stirred overnight at 100 °C. Evaporation of volatiles in vacuo

afforded 5-lert-butyl-z-methyl-7-nitrobehzoxazole (110 mg).

5-tert-Butyl-2-methyl-7-nitrobenzoxazole (100 mg, 0.4 mmol) was dissolved in EtOH
(20 mL). The catalyst (10% Pd/C, 100 mg) was added followed by ammonium formate
(160 mg, 0.3 mmol). The resulting heterogenous mixture'was stirred at 100 °C for 1 h.

Filtration followed by evaporation provided the title compound 25 (85 mg).

Examples 26-29 exemplify the synthesis of four heteroaryl amines which may be used as
intermediate IV in Methods A-C (General Synthetic Methods) to prepare compounds of

formula I or la.
EXAMPLE 26
5-(5-Amino-3_-tert-butylpyraz_oljlyl)-_2-methylbenzamide

Y NaNO, HCI P 5%
B S n

| SnCl, HCI | EtOH, HCI @

A

zon,pe N onnaon M
e, N~ NH, . N~ NH,
DMF A A

CN NH,
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3-Iodo-4-methylphenyl amine (10 g. 43 mmol) was dissolved in 6 N HCI (40 ml.), cooled
to 0 °C, and vigorously stirred throughout the procedure. Sodium nitrite (2.9 g, 1.03 -
equiv.) was dissolved in water (5 mL) and this solution was added to the reaction ina
dropwise fashion. After 30 min, tin (IT) chloride dihydrate (22.8 g, 1 mol) in 6 N HCl
(100 mL) was added via addition funnel, and the reaction slurry was stirred at 0 °C for 3h.
The pH was adjusted to 14 with 40% aqueous sodium hydroxide solution and the aqueous
mixture was extracted with EtOAc. (QXSQ mL), dried (MgSOj), and concentrated to give
3-iodo-4-methylphenylhydrazine (7 g, 57%). This material was used directly without

‘further purification.

A solution of the abdve phenylhydrazine (5.08 g. 22 mmol) and 4.4-dimethyl-3-
oxopentanehitﬁ]e (3.06 g, 1.1 equiv.) in EtOH (100 mL) containing conc. HC1 (3 mL)
was refluxed for 17 h, then cooled to room temperaturé. The pH was adjus_ted to 14 with -
40%. aqueous sodium hydroxide solution. The aquedus mixture was extr'actedi with -
EtOAc, (3%50 mL), dried (MgSOy). and concentrated to give 5-!er1-bufy1-2¥(3-iodd-4-
methyl-phenyl)-ZH-pyrazol-B-ylamine (6.3 g, 86 %). This material was used directly
without further purification. |

5-tert-Butyl-2~(3-iodo-4-methyl-phenyl)-2 H-pyrazol-3-ylamine (2 g, 5.6 mmol) was
combined with zinc cyanide (397 mg, 0.6 eq.) and tetrakis(triphenylphosphine)-
paIladiuin(O) (325 mg, 5 mol %) in deoﬁgygenated dimethylformamide (10 mL). The
resulting yellow slurry was heated at 100 °C for 4 h, cooled to foom temperatufe, diluted
with brine and 2 N HCL. The aqueous mixture was extracted with EtOAc (6x10 mL),
dried (MgSO@); and concentrated. The residue was purified by flash chromatography
eluting with 20% EtOAc/ petroleum ether to give 1.3 g (91%) of the desired nitrile.

The above nitrile (150 mg, 0.6 mmol) in EtOH (5 mL) was heated to 100 °C in the
presence of 10 N NaOH for 2 h. The reaction was cooled to room temperature,
neutralized with 50 % HCI, extracted with EtOAc (6x10 mL), dried (MgSOy) and
concentrated to give the title compound 26 (130 mg, 80%).
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EXAMPLE 27
NH,
1. NaNO, .
P
| Zsnc, SnCl, 5
N
0 S |
o_ 2

_ 5-Amino-2-methoxypyridine (5.0g.40 mmol) was dissolved in 6 N HCl (10 mL), cooled
to 0 °C and vxgorously stirred throughout the procedure Sodium mtnte (2 8 g, 41 mmol)
was dlSSO]VCd in water (10 mL) and this solutxon was added to the reacnon solunon

| Aﬁer 30 mm, tin (II) chloride dlhydrate (52 g, 230 mmol) in 6 N HC1 (20 mL) was
added, and the reaction slurry was stirred at 0°C for2.5 h. The pH was adjusted to 13
with 40% aqueous potaésiuni hydroxide solution. Ethyl ether was added and the mixtiire
was extracted with EtOAc (4x70 mL), dried (MgSO4) and concentrated to glve 5-
hydranno-z-methoxypyndme as an orange solid (5.1 g).

A solution of 5$ydfézino—2- methoxypyridine (2.5 g, 18 mmol) and 4,4-dimethyl-3- ‘

- oxopentanenitrile (2.3 .g', 18 mmol) in toluene (50 mL) Was refluxed for 17 h in a flask
fitted with a Dean-Stark trap, then cooled to room temperature. The reaction mixture was
concentrated and the residue puriﬁed by column chromatography on silica gel, eluting
with 30% EtOAc/petroleum ether to 'giv.e the title cdmpound 27 as zﬁ_an solid(3.5g,
80%). | | |

EXAMPLE28

5-Amino-3-fert-butyl-1-(2-pyridone-5-yl)pyrazole
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7\
N
N~ ~NH,
HBr
27 .
NH '
O 28

To a solution of the product of Example 27 (0.6 g, 2.4 mmol) in acetic acid (3 mL) was
added 48% HBr in acetic acid (3 mL). The reaction mixture was heated to 120 °C for 15
5  min, cooled to room temperatﬁre, and the pH was adjusted to 7.5 with 10% aqueous
sodium hydroxide solution. The aqueous mixture was extracted with EtOAc (4x15 mL),
dried (MgSO,), and concentrated to give a tan solid. The title compound 28 (0.46 g,

82%) was obtained afier recrystallization from ether.

10 EXAMPLE 29

5-Amino-3-fert-butyl-1-(2-cyanoethyl)pyrazole

] |
[F*my >rkaNA —SQTTS\NH

N

Z

CN 29
15 .
A solution of 2-cyanoethylhydrazine (3.0 g, 35 mmo]) and 4,4-dimethyl-3-
oxopentanenitrile (4.2 g, 34 mmol) in toluene (50 mL.) was refluxed for 17 h in a flask
fitted with a Dean-Stark trap, then cooled to room temperature. The slurry was filtered

and the filtrate was concentrated. Column chromatography of the residue on silica gel,
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eluting with 50% EtOAc/petroleum ether) afforded the title compound 29 as a colorless
solid (2.6 g, 40%).

EXAMPLE 30 -

l-[5-tert-Butyl-2-(2-met_hylthiopyrimidin-s-yl)-2H-pyrazol-3-yl]-3-{4~[6—(morpholin-
4-ylmethyl)pyridin-3-yllnaphthalen-1-yl}urea:

O 1)LHMDS _ , _ _
: " - " Diethyl oxalate - 1)53?8
2) Hydrazin ~ CO,Et  2)t-Butylbromo-
A A soec N 27 “acetate .

1) DMF. POCI, -

TFA
" 2) NaPFg, H0 . - |
Me,N— 7~ ~NMe,
H,NC 7\ of N :
,NC(SMe)NH, N CO,Et |ioH N, COH
- N | N
S e
e Y
 SMe SMe
XCVIV

1. DPPA, NEt, . o =

— J N
2. NaHCO, /\N_\ H/U\H O NN ()3
oo AT | |

SMe 30
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Pinacolone (100 mrriol) and diethyloxalate (120 mmol) were dissolved in THF (200 mL).

. cooled to ~78 °C and treated with LIHMDS (120 mmol. 1 M in THF). The ice bath was

removed and the reaction allowed to warm to room temperature. After 2 h, volatiles were
removed and the crude residue was dissolved in glacial HOAc¢ (200 mL). Hydrazine
monohydrate (110 mmol) was added and the reaction placed in a 90 °C oil bath and
stirred overnight. The HOAc was removed under reduced pressure and the crude residue
was taken - up in aqueous NaHCO; to give a pH 6 solution. Solids were filtered. washed
with water and dried to give the desired pyrazole ester (12.9 g, 66%).

KOr-Bu (67 mmol) was dissolved in DMSO (120 mL). The pyrazole ester from above
(12 g, 61 mmol) was added in one portion and the reaction was stirred for 15 min. #-
Butyl bromoacetate (92 mmol) was added and the reaction was stirred at room
temperature for 45 min. DMSO was removed under reduced pressure and the crude -
residue was diluted with ice water and extracted with CH,Cl,. The organics were
combined, dried over MgSO, and concentrated to leave an isomeric mixture of pyrazoles
as an orange oil (21 g). The desired isomer was isolated as an oil via silica gel
chromatography, eluting with CH>Cl; (13.3 g, 70%).

The pyrazole diester (13.3 g, 43 mmol) was dissolved in neat TFA (150 mL) and stirred -

at room temperature for 3 h. Volatiles were removed and the crude residue was diluted
with ice water and extracted with CH>Cl>. Organics were combined, washed with water,
dried over MgSQO, and concentrated to leave the desired carboxylic acid as a thick oil that
partially crystallized (10.2 g, 94%).

Anhydrous DMF (282 mmol) was cooled to 0 °C and treated with POCl; (161 mmol).
After 5 min, the above pyrazole acetic acid derivative (10.2 g, 40 mmol) was added and

the suspension was transferred to a 110 °C oil bath. The reaction was stirred for 2 h,

during which all solids dissolved. After cooling to room temperature, the reaction was
poured into a stirred solution of NaPFs, (80 mmol) in water (400 mL). When

precipitation of solids was complete, they were filtered, washed with water and dried
giving the desired vinamidinium salt XCVIII (14.6 g, 78%).
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Salt XCVIII from above (233 mg. 0.5 mmol) was takeén up in DMSO (10 mL) and treated

- with S-methylisothiourea sulfate (0.25 mmol) and K2CO; (0.25 mmol). ‘The reaction was

transferred to a 90 °C.oil bath and stirred for:2 h. ‘Volatiles were removed under reduced
pressurc after allowing the reaction to cool to room temperature. The residue was taken

up in ice water and extracted with diethyl ether. Organics were combined, dried over

. MgSO0, and concentrated to leave a brown tar. ‘The desired ethyl ester was purified by
~ chromatography on a silica gel column eluting with-CH,Cl/EtOAc, 1:1 to give a yellow
~ oil that crystallized upon standing (157 mg, 98%).

The ester from above (150 mg, 0.47 mmol) was dissolved in MeOH (4 mL) and water (1

mL), treated with LiOH monohydrate (0.7 mmol) and stirred at room temperature

‘overnight. Volatiles were removed, the residue was diluted with water, neutralized to pH
.4 with 1IN sulfuric acid. Solids were filtered, washed with water and dried (113 mg,
- 82%). ' ' '

. The resulting carboxylic acid (105-mg, 0:36 mmol) was suspended, in benzene (4 mL) and

. treated with triethylamine (0.61 mmol). The resulting solution was treated with

diphenylphosphoryl azide (DPPA) (0.54 mmol) and allowed to stir at room temperature

~ for 6 h. Organics were washed with aqueous NaHCO3, water, dried over MgSQO; and

filtered. The resulting solution was treated with LXXXIV (Example 4) (1 15 mg, 0.36

mmol) and the reaction was placed in a 90 °C ¢il bath for | h. Volatiles were removed

~ and the crude residue was purified on two preparative TLC plates eluting with

CH,CL/MeOH, 9:1 to give the title compound 30 as an off-white solid (61 mg, 28%).

. By substituting for the S-methylisothiourea sulfate used in reaction with XCVIII, one
_may obtain other substituted pyrimidines corresponding to XCVIV. For example, using

acetamidine hydrochloride would provide the 2-methylpyrimidine analog of XCVIV. O-
Methylisothiourea sulfate and guanidine carbonate would give the 2-methoxypyrimidine
and 2-aminopyrimidine analogs respectively. By replacing S-methylisothiourea sulfate

with hydrazine monohydrate or N-methy]hydrazine, one may obtain a pyrazol-4-yl or 1-

184



WO 00/55139 R . c PCT/US00/03865

methylpyrazol-4-y1 ring respectively in place of the substituted pyrimidine in XCVIV.
Each of these analogs of XCVIV may be taken on as described above to provide the
corresponding analogs of 30.

5 Examples 31-36 exemplify syntheses of substituted napthylamines which may be used as
intermediate VI (D’-NH3) as described in Methods B and C in General Synthetic

Methods to produce various compounds of the invention
'EXAMPLE 31
10

5-(4-Aminonapthalen-1-yl)-2-pyridin-3-ylmethylphenol

Pd cat.

0
Br dppp
H\ + ——
N DMF
H 150 °C

Boc-anhydride
-NEt; toluene
100 oC

——>>Lo

1) | -BuOK
t+~-BuOH
reflux

2) TFA-DCM
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To a tube containing a solution-of 2.0 g of 1-amino-4-bromonaphthalene (9.0’ mmol; 1
equiv.) in 70 mL DMF were added 1.75 mL of 2-cyclohexen-1-one (18.0 mmol; 2.0
equiv.), 2.3 g of sodium bicarbonate (27.0 mmol; 3.0 equiv.) and 186 mg of 1,3-bis-
(diphenylphosphino)propane (dppp; 0.45 mmol; 0.05 equiv.). A stream of dry nitrogen
gas was bubbled through the mixture for 15 min, then 316 mg of bis-
(n-lphenylphosphmo)palladmm(II) chloride (0.45 mmol; 0.05 equiv.) was added and the
tube was sealed. The mixture was heated at 150 °C for 8 h, then cooled to ambient
temperature. diluted with EtOAc (150 mL) and filtered through diatomaceous earth. The
mixture was washed with water, then brine. The organic layer was dried (MgSO,),
filtered and concentrated. The crude oil was purified by column chromatography on SiO;
using 10 to 50% EtOAc in hexane mixtures as eluents to give 2.0 g of a thick liquid
consisting of 3-(4-aminonapthalen-1-yl)cycloxex-2-enone and DMF (molar ratio 1:2

respectively; 5.22 mmol of naphthylamine; 58% of theoretical yield).

To a solution of 4.0 g of 3-(4-amin0napthélen—l-_yl)c'ycloxex-2-enone :DMF (1: 2; 104
mmol; 1 equiv.) in 50 mL toluene was added 2.72 g of di-fert-butyl dicarbonate (12.5
mmol; 1.2 equiv.) and 1.5 mL triethyla_mine (10.4 mmol; 1 equiv.). The mixture was
heated to 100 °C overnight, then cooled to ambient temperature. The reaction mixture
was washed with 0.1% aqueous HCI (2 X 50 mL), water, brine, dried (MgSO4), filtered
and concentrated. The crude product precipitated and was washed with 10% _EtOAc in
hexane to afford, after filtration, 2.5 g of desired fert-butyl carbamate (7.4 mmol; 71% of
theoretical yield).

To a solution of 186 mg of the above fert-butyl naphthyl carbamate (0.55 mmol; 1
equiv.) in 1.6 mL anhydrous fer-butanol was added 52 uL of pyridine-3-carboxaldehyde
(0.55 mmol; 1 equiv.) and 1.65 mL potassium terr-butoxide solution (1.0 M; 1.32 mmol;
3 equiv.). The mixture was heated to reflux overnight, then cooled. MeOH (5 mL) and
HCI solution in dioxane (4.0 M) were added until pH~ _i, the reaction was then stirred
for 1.5 h at ambient temperature. The mixture was then qixeriched with saturated NaHCO;
aqueous solution and extracted with EtOAc (2 x 50 mL). The aqueous layer was treated
with 4 N NaOH aqueous solution until pH ~12 and extracted 2 more times. The
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combined organic extracts were washed with brine, dried (MgSOy), filtered and
concentrated to afford a mixture of crude products, including naphthylamine still
protected as the carbamate. The residue was therefore taken up in dichloromethane (3
mL), treated with 2 mL TFA and left stirring over a weekend at ambient temperature. The
mixture was quenched and neutralized with saturated aqueous NaHCO;. extracted with
-dichloromethane (3 x 50 mL), dried (MgSOy) and filtered. The volatiles were removed in
vacuo and the crude product purified by column chromatography on SiO- using 50 to
100% EtOAc in hexane eluent mixtures giving 35 mg (0.11 mmol; 20% of theoretical
yield) title compound 31. -

EXAMPLE 32 -

5-(4-Aminonapthalen-1-yl)-2-(tetrahydrofuran-3-ylmethyl)phenol

" 1) +-BuOK
t+-BuOH
reflux

2) TFA-DCM 32
RT |

To a solution of 3.16 gof tetrahydro-BI-ﬁxroic. alcfd. (27 mmol; 1 equiv.) in 25 .mL |
anhydrous dxchloromethane was added 7.85 g of dxcyclohexylcarbodumlde (38 mmol;
14 equw ) and 4.54 mL tnethylamme (32.6 mmo] 12 equiv. ) N-methyl-
methanolamine hydrochlonde was then added, followed by 60 mg of DMAP (4-

187



10.

20

25

30

WO 00/55139. PCT/US00/03865

dimethylamino’)pyridine; An exothermic reaction ensued and a further 25 mL of
dichloromethane were added. The mixture was stirred at ambient temperature overnight,
then filtered through diatomaceous earth and concentrat'ed..The residue was treated with
ether and the white solid filtered off and removed. The solvent was removed from the
-mother liquor and the residue purified by column chromatography on-Si0; using 15-25%
EtOAc in hexanes as eluent mixtures to provide the desired amide as a colorless oil (55%
of theoretical yield) that still contained 10% of dicyclohexyl urea. ‘This was used without

further purification in the next reaction.

" To a solution of 1.0 g of the above amide (6.28 mmol; 1 equiv.) in 60 mL anhydrous THF
. at-78 °C was added 12.6 mL of 1.0 M DIBAL-H solution in toluene dropwise via

syringe (12.6 mmol; 2.0 equiv.). After stirring-30:min at —78 °C the reaction mixture was
quenched with 50 mL MeOH and 50 mL water. The reaction mixture was transferred to a
separatory funnel and 250 mL ether were added. 1 N'HCI aqueous solution was added
until all the solids had dissolved. The layers were separated and the aqueous portion was

extracted further with 2'x 100 mL ether. The combined organics were washed with

. saturated aqueous NaHCO; solution, then brine, dried over Na;S0,, filtered and.

concentrated. The crude product was purified by chromatography on silica gel using 0-

" 5% MeOH in dichloromethane as eluent mixtures. The desired 3-tetrahydrofuroic

. aldehyde was obtained as a very volatile, impure colorle'ss oil '(200 mg).

. Toa solutibn of 200 mg of tert-butyl naphthyl carbamate (0.59 mmol; 1 equiv.}in 1.6

mL anhydrods tert-butanol was added 200 mg of 3-tetrahydrofuroic aldehyde from above
(excess) and 1.78 mL potassium fert-butoxide solution in fers-butanol (1.0 M; 1.78 mmol;
3 equiv.). The mixture was heéted to 40 °C overnight, then cooled and quenched with
NH,Cl saturated aqueous solution. The product was extracted witha -

dichloromethane/methanol mixture (3 x 100 mL). The combined extracts were washed

" with brine, dried over MgSQ,, and concentrated. 'HNMR analysis revealed that only

10% of the enone was consumed. The residue (300 mg) was dissolved in 4.0 mL
dichloromethane and treated with 4 mL of a 1 : 1 mixture dichloromethane : TFA. The
mixture was stirred for 1.5 h, then neutralized with saturated NaHCO; aqueous solution,
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basified with 4 N NaOH solution and extracted with dichloromethane / methanol (3 x 100
ml.). The combined organic extracts were washed with brine. dried (MgS03) and filtered
and concentrated. The crude product was purified by column chromatography on silica
gel using 10 to 50% EtOAc in hexane eluent mixtures to give the title compound 32 (35

mg 0.11 mmol: 19% of theoretical vield). -

EXAMPLE 33

4-[5-(4-Aminonapthalen-1-yl)pyridin-2-yloxy]butyronitrile

. : OH
CBZNH B
oH

Br. . Br.
() —temesme NN XCVIX
N “pr DMSO NZ 0" cn DME, 2M Na,CO,
Ho ey : S Pd(FPhy),. 80°C

CB;ZNH O \— 0" O . H.N O \ 7 O " eN
N _ C;H;OH. 10% PdIC Q N
9 -

33

To 2,5-dibromopyridine (500mg, 2.1 mmol) and 3-cyano-1-propé.nol (270 mg, 3.1
mmol) in DMSO (2 mL) was added 1M sodium hexamethyldisilazide (2.1 mL, 2.1
mmol). The reaction was stirred at room temperature overnight. EtOAc was added to the
reaction and the mixture was washed with water (2 x 10 mL). The EtOAc fraction was
dried over anhydrous sodium sulfate and evaporated on a rotary evaporator. The crude
product was purified by flash column chromatography over silica gel using
40%EtOAc/hexanes to give 200 mg of 5-bromo-2-cyanopropyloxypyridine as a pale
yellow solid (39.3%).

To the above intermediate (100 mg, 0.4 mmol) and CBZ-protected naphthylboronic acid
XCVIX (prepared as described for the Boc-analog XCI in Example 17) (200 mg, 0.62
mmol) in DME (4 mL) was added 2M sodium carbonate solution (2 mL). The solution
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was purged with nitrogen for 10 min and to this was added pa]ladmm
tetrakistriphenylphosphine (20 mg). The reaction was heated at 90°C for 48 h and then
cooled to room temperature. EtOAc was added to the reaction and the mixture was
washed with water (2 x 10 mL). The EtOAc fraction was dried over anhydrous sodium
sulfate, filtered and concentrated. The crude product was purified by flash column
chromatography over silica gel eluting with 40%BtOAc/hexanes to give 70 mg of product
(39%).

To the above coupled product (70 mg, 0.16 mmol) in EtOH (5 mL) was added
cyclohexene (263 mg, 3.2 mmol) and 10%Pd/C (20 mg). The reaction was heated under
nitrogen ovemight and cooled to room temperature. The reaction was filtered over.
diatomaceous earth, washed with MeOH and concentrated. The crude broduct was
purified by flash column chromatography over silica gel eluting with 50%
EtOAc/hexanes to give 15 mg of the title compound-33 (31%). |

- - EXAMPLE 34

[5-(4-Aminonapthalen-1-yl)pyridin-z-yl]-(tetrahydrothiopyran-4-yl) amine
dihydrochloride
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OH
N NH, o
L BN
_NH,OH_ LiAlH, e i
——re
NaOAc THF N/ N
s~ EoH s s | | H\@

XCl N
HCl/dioxane
DME, 2M Na,CO, '
{PPhy),PdCl,, 90°C

\j

y

To tetrahydro-1,4-thiopyrone (2.0 g, 17.2 mmol) and hydroxylamine hydrochloride (2.0
g, 28.7 mmol) in EtOH (10 mL) was added sodium acetate trihydrate (4.0 g, 29.4 mmbl)
in 20 mL water. The reaction was heated at reflux for 3 h, cooled to room temperature
and concentrated to 15 mL on a rotary evaporator. The residue was cooled in an ice-bath

and filtered to give 2.0 g of the oxime product as a white solid m.p. 80-83 °C (88.7%)."

To a dry flask containing THF (20 mL) and 1M lithium aluminium hydride in diethyl
ether (19 mL) at room temperature, was added the oxime from above (500 mg;, 3.82
mmol). The reaction was heated at reflux for 3 h, cooled to room temperature and the
excess LAH was quenched with ice/water. Extraction with EtOAc and concentration gave

340 mg (76%) of the desired 4-aminotetrahydrothiopyran.

To the above amine (170 mg, 1.4 mmol) in dry pyridine (1 mL) was added 2,5-
dibromopyridine (250 mg, 1.1 mmol) and the reaction was heated at 110-120 °C for 5
days. The reaction was extracted with EtOAc, washed with water, dried over anhydrous

sodium sulfate and concentrated to give the crude product. The crude product was
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purified by flash column chromatography over silica gel using 30% EtOAc/hexanes as

eluent to give 100 mg of pure product (33.3%).

To the’f above intermediate (80 mg, 0.293 mmol) and BOC-proiécted naphthylboronic
acid XCI (Example 17) (140 mg, 0.488 mmol) in DME (4 mL) was added 2 M sodium
carbonate (2 mL) and bis(triphenylphosphine)palladium chloride (15 mg). The reaction
was heated at 90 °C under nitrogen for 18 h and cooled té room temperature.. The
reaction was extracted with EtOAc, washed with water, dried over anhydrous sodium
sulfate and concentrated to give the crude product. The crude product was puﬁﬁed by
flash column chromatography over silica gel using 30% EtOAc/hexanes as eluent to give
110 mg of pure product XCX (86.0%) '

To the XCX (35 mg, 0.08 mmol) in dioxane (1 mL) was added 4 M HCV/dioxane (0.6
mL). The reaction was stirred at room temperature for 48 h. Addition of diethyl ether

gave the product as the hydrochloride salt which was filtcred, giving 18 mg (55%) of the -
title .compound 34, ' S ' o

EXAMPLE 35

[5-(4-Aminonapthalen—layl)pyridin-zeyl]-(teti-ahy'dropyrah-4-yl) amine
dihydrochloride

S o W O

| y ' O 7\ _— -

N “NH,  DME 2MNa,CO; N \ ,{ NH, C,H;Clp, CHiCOOH
(PPhy),PdCl, NaBH(OAC),

XCX

) e -
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To 2-amino-5-bromopyridine (250 mg. 1.44 mmol) and BOC-protected naphthylboronic
acid XCI (Example 17) (688 mg, 2.4 mmol) in 5 mL DME was added 2 M sodium
carbonate (2.5 mL) and bis(triphenylphosphine)palladium chloride (30 mg). The reaction
was heated at 90 °C under nitrogen for 18 h and cooled to room temperature. The reaction
mixture was extracted with EtOAc, washed with water, dried over anhydrous sodium
sulfate and concentrated. The residue was purified by flash column chromatography over

silica gel eluting with 40% EtOAc/hexanes to give 370 mg coupled product XCX
(76.4%).

To the above intermediate (200 mg, 0.597 mmol) and tetrahydropyranone (120 mg, 1.19
mmol) in dichloroethane (5 mL) was added glacial acetic acid (0.2 mL, 3.58 mmol) and

sodium triacetoxyborohydride (380 mg. 1.79 mmol). The reaction was stirred at room

.temperature for 48 h and then extracted with EtOAc, washed with water, dried over -

anhydrous sodium sulfate and concentrated. The residue was purified by flash column

chromatography over silica gel using 50% EtOAc/hexanes as eluent to give 120 mg -
XCXI (48.0%).

The above product, XCX, was dissolved in dichloromethane (3mL) and
treated with trifluoroacetic acid (1 mL). The reaction was stirred for 3 h and.
concentrated. The residue was dissolved in EtOAc (20 mL), washed with
sodium bicarbonate solution, dried over anhydrous sodium sulfate

concentrated to give 90 mg of the title compound 35 (98.5%).
EXAMPLE 36

[S-(4-Aminonapthalen-1-yl)pyridin-2-yl]-(1-methylpiperidin-4-yl) amine
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C.HCL. cu,coou
NaBH(OAC),

TFAICH,C,

To a mixture of XCX (Example 35) (1 10 mg, 0.33 mmol) and 1-methyl-4-piperidone (80
5 mg, 0.7 mmol) in dichloroethané (6 mL) was added glacial acetic acid (120 mg, 2.0
mmol) and sodium triacetoxyborohydride (220 mg, 1.03 mmol). The reaction was stirred
Cat room temp'eréture foi"96 h and then extracted with EtOAc, washed with water, dried
over anhydrous sodium sulfate and concentrated. The residue was purified by flash
-column chromatography over silica gel using 10%MeOH/ CH,C1/0.1%TEA as eluent to -
10  give 60 mg of pure product (42.0%).‘ o

The above product was dissolved in dichloromethane (3 mL) and treated w1th
tnﬂuoroacetxc ac1d (1 mL) The reactlon was stm'ed for 2.5 hand the concentrated to glve
'94 mg of the title compound 36 (1 00%)

15

EXAMPLE37

Exam'plc'37 illustrates the synthe;éis of a compound of formula III in which E is O.

20  [4-(6-Morpholin-4-ylmethylpyridin-3-yl)napthalen-1-yljcarbamic acid 3-tert-
butylphenyl ester
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LXXXIV

OH phosgene

LXXXIV (Example 4) (100 mg, 0 31 mmol) was dlssolved in dichloromethane (20
mL). An equal volume of sat. aqueous sodium bicarbonate was added, and the biphasic .
5 solution was cooled to 0 °C. During the addition of phosgene (1.93 M in toluene, 0.40
mL), stirring was stopped. Immediately afterward, stirring was resumed for 15 min
with the reaction mixture at 0 °C. The layers were separated, the organics were dried
over solid magnesium sulfate, aﬁd concentrated to approximately 5 mL of solution. 3-
tert-Bufylphenol (100 mg, 0.67 mmol) in dichloromethane (5 mL) was added. The
10 reaction mixture was stirred at room temperature fof 19 h. Flash chromatography

using EtOAc as eluent provided 71 mg of the title compound 37.
EXAMPLE 38
15 | Examp.le 38 illustrates the synthesis of a compound of formula III in which E is CH;.
2-(5-tert-Butyl-2-methoxyphenyl)-N-[4-(6-morpholin-4-ylmethylpyridin-3-

yDnapthalen-1-yljacetamide

LXXXWV

L AR
COONa

20 ' 38

LXXXIV (Example 4) (100 mg, 0.4 mmol) and the sodium salt of 5-rert-butyl-2-
methoxyphenylacetic acid (154 mg, 0.4 mmol) were dissolved in dichloromethane (15
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mL). 1-(3-Dimethylaminopropy-l)-?:-emylcarbodiiinide hydrochloride (172 mg, 0.9
mmol) was added. and the reaction mixture was stirred at ambient temperamre for 16

h. HPLC purification afforded 30 mig of the title compound 38.

The following additional examples were prepared by methods analogous to those
described above:

-(Z-tert-Butyl-5-methyl—pyr1dm-4-yl)- -[4—(6-morpholm-4-ylmethyl-pyndm- -yl)—
naphthalen-1-y]-urea; :

1- (S-tert-Butyl-2-methylphenyl]-3 {4 [6-(morpholm-4-ylmethy1)pynd1n—3—yl]naphthalen—
1-yl1} urea:

1-(3. 3-Dlmethyl-2~oxo-2,3-dlhydro-IH-mdol S-yl)-.: [4- 6—morphol1n-4—ylmethyl-
pyndm—?a—yl)-naphthalen— -yl]-urea

-(3-Am1no-5-tert—butyl-2-methoxy-phenyl)-3 [4-(6-morphol1n-4-ylmethyl—pyndm-3-yl)-
naphthalen- -yl]-urea :

1 -(3-tert-Butyl-phenyI)—3 [4-(6-morpholm-4-ylmethy]-pyndm- -yl)-naphthalen- -yl]-
urea;

-(4-Methyl-b1phenyl-3 -yl)—a-[4-(6-morpholm-4—y1methyl-pyndln- -vl)-naphthalen—l -
yl]-urea;

l-(4-tert-Butyl-b1pheny1—2-y1)-3 [4-(6-morpholm-4-ylmethyl-pyndm-3-yl)-naphthalen—l- '
yl]-urea,

1-(5- {4—[3-(5-tert-Butyl-2-methoxy-phenyl)-urexdo]-naphthalen- -yl}-pyndm-2—
ylmethyl)-p1pend1ne-3-carboxyllc acid amide : : :

-(5-Isopropyl-2-methyl-phenyl)—3 -[4- (6-morphohn-4—ylmethyl-pyr1d1n-3-yl)-
naphthalen— -yl}-urea;

l-(5-sec-Butyl-2-methoxy-phenyl) -3-[4-( 6-morpholm—4-ylmethyl-pyndln-3-yl)~
naphthalen-1-yl]-urea;

1-(5-ta1-Buty]-2-methoxy'methyl-phenyl)~3-4[4-(6-morpholi'n-4-ylmethyl-pyridin—3-yl)-
naphthalen-l -yl]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-(4-{6- [(tetrahydro-ﬁxran-3-ylammo)-methyl]
pyridin-3-yl}-naphthalen-1-yl)-urea .
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1 -(S-tert-Butyl-2-methoxy-phenyl)-3-(4-{6-[4-(3-methoxy-phényl)-piperazin’-l -
ylmethyl}-pyridin-3-yl}-naphthalen-1-yl)-urea

1 -(S-tert-Buty]-2—methoxy-phenyl)—3-[4-(5-morpholin—4-ylmethyl-pyfazin-2-y])—
5 naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-{ [(2-cyano-ethyl)-(tetrahydro-furan-2-
ylmethyl)-amino]-methy!}-pyridin-3-yl)-naphthalen-1-y1]-urca -

10 1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-{ {(2-cyano-ethyl)-pyridin-3-ylmethyl-amino}-
methyl}-pyridin-3-yl)-naphthalen-1-ylJ-urea :

1 -(S—tert-Butyl-2-methoxy-phenyl)—3-[4;(6-morpholin-4-ylmethyl-pyri din-3-yl)-
naphthalen-1-yl]-urea;

15
l-(S-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-thiomorph_olin-4-ylmethy1-pyridin-3-yl)-
naphthalen-1-yl]-urea ' P

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(1-0x0-1A4-thi omorpholin-4-ylmethyl)-
20  pyridin-3-yl]-naphthalen-1-yl}-urea _ ' -

l-(S-tert-Butyl-Z-methoxy-phenyl)—3-{4-[6-(l-oxo-tetrahydro-thiopyran—4-ylamino)- 3
pyridin-3-yl]-naphthalen-1-yl}-urea S

25  1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4- [6—(2,6-dimethyl-morpholin—4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea : _

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2 ,6-dimethyl-piperidin-1-ylmethyl)-pyridin-
3-yl}-naphthalen-1-yl}-urea oL
30
' 1-(S-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-methoxymethy]-morpholin—4-ylmethyl)—
pyridin-3-yl}-naphthalen-1-yl}-urea : - -

1-(S-tert-Butyl-2-methoxy-phenyl)-3-{ 4-[6-(2-methyl-3-oxo-piperazin-1 -ylmethyl)-
35  pyridin-3-yl]-naphthalen-1-yl}-urea S :

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[ 6-(2-oxai-5-aza-bicyclo [2.2.1 Jhept-5-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea -

40 1-(5-tert-Buty1-2-methoxy-phenyl)-3-{4-[6-(2-thia-5-aza-bicyClo[2.2.l]hept-S-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea _

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(3 -0X0-piperazin-1-ylmethyl)-pyridin-3 -yl}-
naphthalen-1-yl}-urea :
45
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1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(4-methy l-plperazm- -ylmethyl)—pyrldm-o-

yl]-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6- (4-pynd1n~2-yl-pxperazm— -ylmethyl)-

pyridin-3-yl]-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4—[6-(morphollne-4-carbonyl)-pyndm—3-yl]-—

naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6- (pynd1n-3-yloxy)—pyndm—3-yl]-naphthalen-1-

yl}-urea

-(5-tert-Butyl-2-methoxy-phenyl)-_>-{4-[6-(tetrahydro-pyran-4-ylammo)-pyndm-3-yl]-

naphthalen— -yi}-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3-(4-{6- [(’%-methoxy-propyl)—methyl-ammo]-pynd1n—3-

yl}-naphthalen-1-yl)-urea;

1-(5-tert-Butyl-2-methyl-phenyl)-3- [4-(6-morpholm-4~ylmethyl-pyndm—S-yl)-

naphthalen-1 -yl]-urea,

1-(5-tert-Butyl-2-methyl-pyridin-3 -yl)—a-[4—(6-morpho1m-4-ylmethyl—pyr1dm-3-yl)-

' naphthalen-1-yl]-urea;

1-(6-tert-Butyl-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin- 8-y1)—3 [4- (6—morpholm-4-

:'butyl-z-methoxy-phenyl -urea

_ ylmethyl-pyrldm-3-yl)-naphthalen— -yl]-urea

. 1-[4-(6- {[Bxs—(2-cyano-ethyl)-ammo]-methyl}-pyndln-3-y1)-naphtha1en- -yl]-3- (S-tert-

1-[5-(1, 1-D1methy1-propyl)-2-methoxy-phenyl] -3- [4 (6-morpholm-4-ylmethyl—pynd1n—3-

| yl)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3- [4-(6-morphol1n-4-ylmethy]-pynd1n-3-yl)-

naphthalen-1-yl}-urea;

1 [5-tert-Butyl-2-(2-methyl-pynm1d1n-S-yl)-pheny]] -3-[4- (6-morpholm~4-ylmethyl-

pyr1dm-3-y1)-naphthalen— -yl]-urea;

-[5-tert-Butyl-2-(3-hydroxy-propyl)-phenyl]-3 [4-(6-morphohn-4-ylmethyl—pyr1dm—3—

yl)-naphthalen- -yl]-urea;

1-[5-tert-Butyl-2-(morpholine-4-carbony!l)-phenyl]-3- [4-(6-morphohn-4-ylmethyl—

pyndm-:-yl)-naphthalen- -yl]-urea;
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N-(5-{4-[3-(5-tert-Butyl-2-methoxy -phenyl)-ureldo]-naphthalen- -yl}—pyndm-z -yl)-
acetamide

N-(5-tert-Butyl}-2-methoxy-3- {3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-ureido} -phenyl)-acetamide .

N—(S-tert-Butyl-Z-melhoxx -3-{3- [4—(6-morpholm-4-ylmethyl-pyndm-3-yl)-naphthalen—l-
yl]—ureldo}-phenyl)-N-methyl-acetamlde

N-(5-tert-Butyl-2-methoxy-3-{3-[4-( 6-morpholm-4-ylmethyl-pyrldm-3-yl)-naphthalen—1-
yl]-ureldo}-phcnyl)-z 2. 2-tnﬂuoro-acetam1de

N-(5-tert-Butyl-2-methoxy-3-{3-[4- (6-morpholm-4-ylmethyl-pyrldm—o-yl)-naphthalen—1-
yl]-ureldo}-phenyl)-methanesulfonamxde

ASSESSMENT OF BIOLOGICAL PROPERTIES

Inhibition of TNF Production in THP Cells

The inhibition of cytokine production can be observed by measuring inhibition of TNFo. . - -

in lipopolysaccharide stimulated THP cells (for example, see W. Prichett e7 al., 1995, J.
Inﬂamrﬁation, 45,97). All cells and reagents were diluted in RPMI 1640 with phenol red
and L-glﬁtamine, supplemented with additional L-glutamine (total: 4 mM), penicillin and
streptomycin (50 units/ml each) and fetal bovine serum (FBS, 3%) (GIBCO, all conc.
final). Assay was performed under sterile conditions; only test compound preparation was
nonsterile. Initial stock solutions were made in DMSO followed by dilution into RPMI
1640 2-fold higher than the desired final assay concentration. Confluent THP.1 cells

-(2x10° cells/ml, final conc.; American Type Culture Company, Rockville, MD) were

added to 96 well polypropylene round bottomed culture plates (Costar 3790; sterile)
containing 125 pl test compound (2 fold concentrated) or DMSO vehicle (controls,
blanks). DMSO concentration did not exceed 0.2% final. Cell mixture was allowed to
preincubate for 30 min, 37°C, 5% CO, prior to stimulation with lipopolysaccharide (LPS;
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1 pg/ml final; Siga L-2630. from E.coli serotype 0111.B4; stored as 1 mg/ml stock in
endotoxin screened distilled H>O at -80°C). Blanks (unstimulated) received H,0 vehicle;
final incubation volume was 250 ul. Overnight incubation (18 - 24 hr) proceeded as
described above. Assay was terminated by centrifuging plaies 5 min, room temperature,
1600 rpm (400 x g); supernatants were transferred to clean 96 well plates and stored -
80°C until analyzed for human TNFo by a commercially available ELISA kit (Biosource
#KIIC3015, Camarillo, CA). Data was analyzed by non-linear regression (Hill equation)
to generate a dose response curve usihe SAS Software System (SAS instifute Inc., Cary,

NC). The calculated IC50 value is the concentration of the test compound that caused a

~ 50% decrease in the maximal TNFa productlon

' Preferred compounds mcludmg those from the synthetic cxamples above were evaluated

. and had ICso < 10 M in this assay.

15

20

Inhibition of other cytokines

By similar methods using pefiphefal blood monocytic cells, appropriate stimuli, and

' commercxally avallable ELISA kits (or other method of detectlon such as

- radxolmmunoassay) for a particular cytokme 1nh1b1t10n of IL-lB GM- CSF IL-6 and
IL-8 can be demonstraled (for example, see J.C. Lee et al., 1988, Int. J.
Immunopharmacol., 10, 835). ' B -
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What is Claimed is:
1. A compound of the formula(l):
W
Al‘1\'},/u\lr/Ar2—-x—Y—z
H H
M
wherein:

Ar is selected from the group consisting of:

pyrrole, pyrrolidine, pyrazole, imidazole, oxazole, thiazole, furan and thiophene;

wherein Ar; may be substituted by one or more R;, R; or R3;
Al'z is:

phenyl, naphthyl, quinoline, isoquinoline, tetrahydronaphthyl, tetrahydroquinoline, .
tetrahydroisoquinoline, benzimidazole, benzofuran, indanyl, indenyl or indole each being
optionally substituted with zero to three R; groups;

Xis:
a Cs.3 cycloalkyl or cycloalkenyl optionally substituted with 0-2 oxo groups or 0-3 C;4
branched or unbranched alkyl, C,.4 alkoxy or Cy4 alkylamino chains;

phenyl, furan, thiophene, pyrrole, imidazolyl, pyridine,. pyrimidine, pyridinone,
dihydropyridinone, maleimide, dihydromaleimide, piperdine, piperazine or pyrazine cach
being optionally independently substituted with 0-3 C;4 branched or unbranched alkyl,
Calkoxy, hydroxy, nitrile, mono- or di-(C,.; alkyl)amino, C,.¢ alkyl-S(O)g, or halogen;
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Y is:

a bond or a C).4 saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more methylehe groups are optionally
replaced by O. NH, S(0). $(O); or S and wherein Y is optionally independently
substituted with 0-2 oxo groups and oﬁe ormore Cj4 branched or unbranched alkyl

which may be substituted by one or more halogen atoms;
Z is:

phenyl, pyridine, pyrimidine, pyridazine, imidazole, furan, thiophene, pyran, which are
optionally substituted with one to three groups consisting of halogen, C;¢ alkyl, C).
alkoxy, hydroxy, mono- or di-(C,-3 alkyl)amino. C, ¢ alkyl-S(O), , COOH and
phenylamino wherein the phenyl ring is optionally substituted with one to two groups

- consisting of halogen, C;.¢'alkyl and C; alkoxy;

tetrahydropyran, tetrahydrofuran, 1,3-dioxolanone, 1,3-dioxanone, 1,4-dioxane,: -

“morpholine, thiomorpholine, thiomorpholine sulfoxide, piperidine, piperidinone,

. :piperazine, tetrahydropyrimidone, cyclohexanone, cyclohexanol, pentamethylene sulfide,

pentaméthylene sulfoxide, pentamethylene sulfone, tetramethylene sulfide,
tetramethylene sulfoxide or tetramethylene sulfone which are optionally substituted with
one to three groups consisting of nitrile, C,.¢ alkyl, C,.¢ alkoxy, hydroxy, mono- or di-(C;.

- s alkyl)amino-C;3 a_lkyl, phenylamino-C;.; alkyl and C;.; alkoxy-C,.; alkyl;

Ci¢ alkoxy, secondary or tertiary amine wherein the amino nitrogen is covalently
bonded to groups selected from the group consisting of C;; alkyl, C,.s alkoxyalky!.
pyridinyl-C;.; alkyl, imidazolyl-C,.; alkyl, tetrahydrofuranyl-C,_salkyl, phenylamino,

* wherein the phenyl ring is optionally substituted with one to two halogen, C;.; alkoxy,

hydroxy or mono- or di-(C,.; alkyl)amino, C,. alkyl-S(Q)y, and phenyl-S(O)y,, wherein
the phenyl ring is optionally substituted with one to two halogen, C;.¢ alkoxy, hydroxy or

mono- or di-(C,.; alkyl)amino;
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R| is:

".Cs.j0 branched or unbranched alkyl optionally partially or fully halogenated and

optionally substituted with one to three phenyl, naphthyl or heterocyclic groups selected
from the group consisting of pyridinyl. pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl and isothiazolyl; each such phenyl,
naphthyl or heterocycle selected from the group hereinabove described in this paragraph,
and being substituted with 0 to 5 groups selected from the group consisting of halogen, .
C1.¢ branched or unbranched alkyl which is optionally partially or fully halogenated, C3_4
cycloalkyl, Cs.g cycloalkenyl, hydroxy. nitrile; C,.3 alkyloxy which is optionally partially
or fully halogenated, NH,C(O) and di(C,3)alkylaminocarbonyl; '

Cs.7 cycloalkyl selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl and
bicycloheptany! each being optionally be partially or fully halogenated and optionally
substituted with one to three C;_; alkyl groups, or an analog of such cycloalkyl group -
wherein one to three ring methylene groups are replaced by groups independently -
selected from the group consisting of O, S, CHOH, >C=0, >C=S and NH;

Cs.10 branched alkenyl optionally partially or fully halogenated and optionally substituted -
with one to three C,.s branched or unbranched alkyl, phenyl, naphthyl or heterocyclic
groups, with each such heterocyclic group being independently selected from the group
consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl,
pyrazolyl, thienyl, furyl, isoxazolyl and isothiazolyl, and each such phenyl, naphthyl or

“heterocyclic group being substituted with 0 to 5 groups selected from the group

consisting of halogen, C,.¢ branched or unbranched alkyl which is optionally partially or
fully halogenated, cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, hydroxy, nitrile, C;3 alkoxy which is
optionally partially or fully halogenated, NH,C(O) and mono- or di(C;.
s)alkylaminocarbonyl;
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a Cs.7 cycloalkenyl selected from the group consisting of cyclopentenyl. cyclohexenyl.
cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and bicycloheptenyl,

wherein such cycloalkenyl-group is optionally substituted with one to three C.; alkyl

- groups; -

nitrile; or

C,. branched or unbranched a]koxycai'bonyl, Ci.¢ branched or unbranched

alkylaminocarbonyl, C;.¢ branched or unbranched alkylcarbonylamino-C,.;-alkyl;

Rz is:
a C).¢ branched or unbranched alkyl optionally partially or fully halogenated, acetyl,
aroyl, Cy4 branched or unbranched alkoxy optionally partially or fully halogenated,

halogen, methoxycarbonyl or phenylsulfonyl; = -

- Rais:

* phenyl; naphthyl or heterocyclic group selected from the group consisting of pyridinyl,
" pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl,
*tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl, . -
. benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl,

benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl, quinoxalinyl,

. quinazolinyl, purinyl and indazolyl, wherein such phenyl, naphthyl or heterocyclic group

is optionally substituted with one to five groups selected from the group consisting of

- phenyl, naphthyl, heterocycle selected from the group hereinabove described in this

30 -

paragraph, C;.¢ branched or unbranched alkyl which is optionally partially or fully

~halogenated, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, -

bicyclopentyl, bicyclohexyl, bicycloheptyl, phenyl C,_s alkyl, naphthyl C;salkyl,
halogen, hydroxy, nitrile, C,.; alkyloxy which may optionally be partially or fully
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halogenated, phenyloxy, naphthyloxy. heteraryloxy wherein the heterocyclic moiety is
selected from the group hereinabove described in this paragraph, nitro. amino, mono- or
di-(C,.3)alkylamino, phenylamino. naphthylamino, heterocyclylamino wherein the
heterocyclyl moiety is selected from the group hereinabove described in this paragraph,
NH,C(0), a mono- or di-(C).3)alky! aminocarbonyl, C,.5 alkyl-C(0)-C,.; alkyl; amino-C,.
5 alkyl, mono- or di~(C,.3)alkylamino-C,.s alkyl,' amino-S(0)s, di-(C,.3)alkylamino-S(0);.
R4 -C;.5alkyl, Rs-Cj.salkoxy, R¢—C(0)-Cj.5 alkyl and Ry -C,_5 alkyl(Rg)N, carboxy-
mono- or di-(C,.s)-alkyl-amino;

a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl, indenyl,
dihydronaphthyl, tetrahydronaphthyl. benzocycloheptanyl and benzocycloheptenyl, or a
fused heterocyclyl selected from the group consisting of cyclopentenopyridine,
cyclohexanopyridine, cyclopentanopyrimidine, cyclohexanopyrimidine,
cyclopentanopyrazine, cyclohexanopyrazine, cyclopentanopyridazine,

cyclohexanopyridazine, cyclopentanoquinoline, cyclohexanoquinoline,

. cyclopentanoisoquinoline, cyclohexanoisoquinoline, cyclopentanoindole, -

cyclohexanoindole, cyclopentanobenzimidazole, cyclohexanobenzimidazole,

. cyclopentanobenzoxazolc, cyclohexanobenzoxazole, cyclopentanoimidazole,

. cyclohexanoimidazole, cyclopentanothiophene and cyclohexanothiophene; wherein the -

fused aryl or fused heterocyclyl ring is substituted with 0 to 3 groups independently . -

selected from the group consisting of phenyl, naphthyl and heterocyclyl selected from the -

group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl,
pyrazolyl, thienyl, furyl, isoxazolyl, and isothiazolyl, C,.s branched or unbranched alkyl
which is optionally partially or fully halogenated, halogen, niirile, C,3 alkoxy which is
optionally partially or fully halogenated, phenyloxy, naphthyloxy, heterocyclyloxy
wherein the heterocyclyl moiety is selected from the group hereinabove described in this
paragraph, nitro, amino, mono- or di-(Cj-3)alkylamino, phenylamino, naphthylamino,
heterocyclylamino wherein the heterocyclfl moiety is selected from the group
hereinabove described in this paragraph, NH>C(0O), a mono- or di-(C1.3)alkyl
aminocatbonyl, C).4 alkyl-OC(0O), C,.s alky!-C(O)-C,.4 branched or unbranched alkyl, an
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‘amino-C.s alkyl. mono- or di-(C;-3)alkylamino-C .5 alkyl, Ro-Ci.salkyl, Ryp-Cj.s alkoxy,

R“ —C(O)-C|-5 alky.l, and Rlz -C 15 alkyl(Rl 3)N;

cycloalkyl selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
~ bicyclopentyl, bicyclohexyl and bicycloheptyl, wherein the cycloalkyl is optionally

partially or fully halogenated and optionally substituted with one to three C;3 alkyl

groups;

Cs.7 cycloalkeny! selected from the grouf; consisting of cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and bicycloheptenyl,
wherein such cycloalkenyl group is optionally substituted with one to three C.; alkyl

groups; .

acetyl, aroyl, alkoxycarbonylalkyl or phenylsulfonyl; or - - .

C,.¢ branched or unbranched alkyl optionally partially or fully halogenated; - -

or R; and R; taken together may optionally form a fused phenyl or pyridiny! ring; -
- each Rg and R)3 is independently selected from the group consisting of: -

hydrogen and C).4 branched or'unbranched alkyl optionally be partially or fully

halogenated;

‘each Ry, Rs, R, Rz, Ro, Ryo. Ry and Ry; is independently selected from the group

consisting of morpholine, piperidine, piperazine, imidazole and tetrazole;
mis0,1o0r2; .
WisOQorS and

pharmaceutically acceptable derivatives thereof.
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2. The compound according to claim 1wherein:
Ar; is naphthyl, tetrahydronaphthyl. indanyl or indenyl and
Wis O.

3. The compound according to claim 1wherein:

Ar is selected from thiophene and pyrazole;

X is Csz cycloalkyl or Cs.scycloalkenyl optionally substituted with 0-2 oxo groups:
or 0-3 Cy.4 branched or unbrariched alkyl, C,4 alkoxy or C;4 alkylamino; or X is phenyl, -
pyridine, tetrahydropyridine, pyrimidine. furan or thiophene each being optionally
independently substituted with 0-3 C;.4 branched or unbranched alkyl, C;4alkoxy,
hydroxy, nitrile, mono- or di-(C-3 alkyl)amino, C,.¢ alkyl-S(O)y, or halogen;

R, is C;4alkyl branched or unbranched, cyclopropyl or cyclohexyl optionally
partially or fully halogenated and optionally substituted with one to three C,.; alkyl
groups; '

R3 is
C\.4alkyl branched or unbranched optionally partially or fully halogenated;

phenyl, pyrimidinyl, pyrazolyl or pyridinyl each being optionally substituted with one to
five groups selected from the group consisting of phenyl, naphthyl, pyrimidinyl,
pyrazolyl, pyridinyl, C,¢ branched or unbranched alkyl which is optionally partially or
fully halogenated, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
bicyclopentyl, bicyclohexyl, bicycloheptyl, phenyl C,.s alkyl, naphthyl C,.s alkyl,
halogen, hydroxy, nitrile, C;3 alkoxy which may optionally be partially or fully
halogenated, phenyloxy, naphthyloxy. heteraryloxy wherein the hetcrocyclic moiety is
pyrimidinyl, pyrazolyl or pyridinyl, nitro, amino, mono- or di-(C;.3)alkylamino,
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phenylamino, naphthylamino. heterocyclylamino wherein the heterocyclyl moiety is
pyrimidinyl, pyrazoly! or pyridinyl. NH2C(O), a mono- or di-(C:.3)alkyl aminocarbonyl,
C,5 alkyl-C(0)-C )4 alkyl, amino-C,.s alkyl. mono- or di-(C).3)alkylamino-C,_s alkyl,
amino-S(0),, di-(Ci.3)alkylamino-S(0)2, Ry -Ci.salkyl, Rs -C;.s alkoxy, Rg—C(0)-C.s
alkyl and R7-C,.s alkyl(Rg)N, carboxy-mono- or di-(C.5)-alkyl-amino;

. alkoxycarbonylalkyl;

or cyclopropyl or c.yclopehtyl each optionally partially or fully halogenated and

- optionally substituted with one to three Cy3alkyl groups;

4. . The compound according to claim 3 wherein:. -

Aryis pyrazole; ... . -

X is cyclopentenyl, cyclohexenyl or cycloheptenyl, optionally substituted with an
oxo group or 0-3 C).4 branched or unbranched alkyl, C;salkoxy or Ci4alkylamino; or X -
is phenyl, pyridine, furan or thiophene each being optionally independently substituted -
with 0-3 Cj.4 branched orunbranched alkyl, Cj.qalkoxy, hydroxy, nitrile, mono- or di-
(C1.3 alkyDamino; C.¢ alkyl-S(O)m or halogen..- - -

5. The compound according to claim 4 wherein:.

Y is -CH2-, -CH2CH2-, -CH2NH-, -CH2CH2NH- or a bond;

cand

Zis
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phenyl. imidazole, furan, piperazine, tetrahydropyran, morpholine. thiomorpholine.
thiomorpholine sulfoxide, piperidine. pyridine. secondary or tertiary amine wherein the
amino nitrogen is covalently bonded to groups selected from the group consisting of Cy.3
alkyl and C|.s alkoxyalkyl, phenylamino wherein the phenyl ring is optionally substituted
with one to two halogen, C;.¢ alkoxy, hydroxy or mono- or di-(C).3 alkyl)amino, C.
alkyl-S(O)m and phenyl-S(O), wherein the phenyl ring is optionally substituted with one
to two halogen. C, alkoxy, hydroxy or mono- or di-(C,.3 alkyl)amino.

6. The compound according to claim 5 wherein:

Ar) is 5-tert-butyl-pyrazol-3-yl; wherein the pyrazole ring may be substituted by
Rs;

Rsis
Cj.alkyl branched or unbranched optionally partially or fully halogenated;

phenyl, pyrimidinyl, pyrazolyl or pyridinyl each being optionally substituted with one to-
five groups selected from the group éonsisting of phenyl, naphthyl, pyrimidinyl,
pyrazoly), pyridinyl, C,.¢ branched or unbranched alkyl which is optionally partially or
fully halogenated, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
bicyclopentyl, bicyclohexyl, bicycloheptyl, phenyl C,.s alkyl, naphthyl C;s alkyl, -
halogen, hydroxy, nitrile, C).3 alkoxy which may optionally be partially or fully
halogenated, phenyloxy, naphthyloxy, heteraryloxy wherein the heterocyclic moiety is
pyridinyl, nitro, amino, mono- or di-(C,.3)alkylamino, phenylamino, naphthylamino, -
heterocyclylamino wherein the heterocyclyl moiety is pyridinyl, NH,C(O), a mono- or
di-(C;-3)alkyl aminocarbonyl, C,_s alkyl-C(0)-C;4 alkyl, amino-C,.5 alkyl, mono- or di-
(Ci3)atkylamino-Cy.5 alkyl, amino-S(O),, di-(Ci-3)alkylamino-S(0)z, R4 -Cy.5 alkyl, Rs -
Ci.s alkoxy, Rs—C(0)-C,.s alkyl and R7-C s alky}(Rg)N, carboxy-mono- or di-(Cy.s5)-
alkyl-amino;
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or cyclopropyl or cyclopentyl each optionally partially or fully halogenated and

optionally substituted with one to three C,3alkyl groups.

7. The compound according to claim 6 wherein X is pyridinyl.

" the:3-pyridinyl position.

.9, A compound of the formula (Ia):

;AI'1\N
N I
e

(fa) : -

wherein: ©

Arnis:

- 8. The compound according to claim 7 wherein the pyridinyl is attached to Ar; via

* pyrrole, pyrrolidine, pyrazole, imidazole, oxazole, thiazole, furan and thiophene;

wherein Ar; is optionally substituted by one or more Ry, Rz or R3;’

Ary is:

210

R ————

| A



15

20

25

WO 00/55139. : o PCT/US00/03865

phenyl, naphthyl. quinoline. isoquinoline. tetrahydronaphthyl. tetrahydroquinoline.
tetrahydroisoquinoline. benzimidazole, benzofuran. indanyl, indenyl and indole each

being optionally substituted with zero to three R groups:
Xis:
a Cs.5 cycloalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one

to three Cj4 alkyl, C4 alkoxy or C,.; alkylamino chains each being branched or

unbranched;

- phenyl, furanyl. thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, tetrahydropyridinyl,

pyrimidinyl, pyridinony), dihydropyridinonyl, maleimidyl, dihydromaleimidyl;
piperdinyl, benzimidazole, 3H-imidazo[4,5-b]pyridine, piperazinyl, pyridazinyl or
pyrazinyl; each being optionally independently substituted with onc to three C;4alkyl,
Ci4alkoxy, hydroxy, nitrile, amino, mono- or di-(C,.3 alkyl)amino, mono- or di-(C,_3
alkylamino)carbonyl, NH,C(O), C;.6 alkyl-S(O)y, or halogen;

Y is:

a bond or a C, saturated or unsaturaied branched or unbranched carbon chain optionally

- partially or fully halogenated, wherein one or more C atoms are optionally replaced by O,

N, or S(O)r, and wherein Y is optionally independently substituted with one to two oxo

groups, nitrile, phenyl, hydroxy or one or more C,.salky! optionally substituted by one or
more halogen atoms;

Zis:

aryl, indanyl, hetefoaryl sclected from benzimidazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl and
pyranyl, heterocycle selected from piperazinyl, tetrahydropyrimidonyl, cyclohexanonyl,
cyclohexanolyl, 2-oxa- or 2-thia-5-aza-bicyclo[2.2.1 ]heptényl, pentamethylene sulfidyl,
pentamethylene sulfoxidyl, pentamethylene sulfonyl, tetramethylene sulfidyl,
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tetramethylene sulfoxidyl or tetramethylene sulfonyl. tetrahydropyranyl.
tetrahydrofuranyl, 1.3-dioxolanonyl, 1.3-dioxanonyl. 1.4-diexanyl, morpholino.
thiomorpholino, thiombrpholino sulfoxidyl, thiomorpholino sulfonyl. piperidinyl.. -
piperidinonyl, pyrrolidinyl and dioxolanyl. '

each of the aforementioned Z are optionally substituted with one to three halogen, Ci.¢ -
alkyl, Cy.¢ alkoxy, C;.3 alkoxy-C,.; alkyl, C;.¢alkoxycarbonyl, aroyl. heteroaroyl,
heterocycleC.3acyl wherein the heteroaryl and heterocycle are as defined hereinabove in

this paragraph, C).3acyl, oxo, hydroxy, pyridinyl-C;3 alkyl, imidazolyl-C,.3 alkyl,

 tetrahydrofurany]-C,.3 alkyl, nitrile-C;.3 alkyl, nitrile, carboxy, phenyl wherein the phenyl

ring is optionally substituted with one to two halogen, C,.¢ alkoxy, hydroxy or mono- or
'di<(Cy.3 alkyl)amino, amino-S(O)y, Ci.¢ alkyl-S(O)m or phenyl-S(O)n wherein the phenyl
ring is optionally substituted with one to two halogen, C.¢ alkoxy, hydroxy, halogen or -
mono- or di-(C,; alkyl)amino; |

or Z is optionally substituted with one to three amino, aminocarbonyl or amino-Cj.3 alkyl
wherein the N atom is optionally independently mono- or di-substituted by aminoC,.
calkyl, Cy3alkyl, arylCo.alkyl, Cy.5 alkoxyCy.; alkyl, C.s alkoxy, aroyl, C;.zacyl, Ci-
3alkyl-S(O)m- or arylCo.;alkyl-S(O)m- each of the aforementioned alkyl and aryl attached
to the amino group is optionally substituted with one to two hatogen, C).¢ alkyl; Cj.s
alkoxy, hydroxy or mono- or di~(C.3 alkyl)amino;

or Z is optionally substituted with one to three aryl, heterocycle or heteroaryl as .- -
hereinabove described in this paragraph each in turn is optionally substituted by halogen,-
Cy.¢ alkyl or C,4 alkoxy;

or Z is hydroxy, hydroxyC,.;alkyl, halogen, nitrile, amino wherein the N atom is. .
optionally independently mono- or di-substituted by C,.salkyl, aminoCj.alkyl, arylCy.
salkyl, C.s alkoxyC,.; alkyl, C,.s alkoxy, aroyl, C3acyl, C|;3a1kyl-S(O)m--, arylCypsalkyl-
SO)m-» mtnleCMalkyl or C;salkoxyC,.salkyl, each of the aforementioned alkyl and aryl
attached to the amino group is optionally substituted w1th one to two halogen, Cy.¢ alkyl,

" Cy.6 alkoxy, hydroxy or mono- or di-(C;.; alkyl)amino, Cy.¢ alkoxyheteroarleo salkyl,

heteroarylCo.salkyl or heterocycerCo.3alkyl wherein the heteroaryl and heterocycle is

hereinabove described in thls paragraph,
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or Z is Cy-alkyl branched or unbranched. C;¢alkoxy. C.;acylamino. nitrileCy_salkyl, Cy.¢
alky}-S(O)p. and phenyl-S(O),,. wherein the pheny! ring is optionally substituted with
one to two halogen, C,.¢ alkoxy, hydroxy or mono- or di-(C;.; alkyl)amino;

Ryis:

Ci-10 branched or unbranched alkyl optionally partially or fully halogenated, and
optionally substituted with one to three phenyl, naphthy! or heterocyclic groups selected
from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl;
imidazolyl, pyrazolyl. thienyl, furyl. isoxazolyl and isothiazolyl; each such phenyl,
naphthyl or heterocycle, selected from the group hereinabove described, being substituted
with 0 to 5 groups selected from the group consisting of halogen, C,.¢ branched or -

unbranched alkyl which is optionally partially or fully halogenated, Cs. cycloalkyl, Cs.g

-cycloalkenyl, hydroxy, nitrile, Cy_; alkyloxy which is optionally partially or fully - -

halogenated, NH,C(O) and di(C,.3)alkylaminocarbonyi;

Cs.; cycloalkyl selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, bicyclopentyl, bicyclohexyl and bicycloheptyl,
each optionally partially or fully halogenated and optionally substituted with one to three
Ci3 alkyl groups, or an analog of such cycloalkyl group wherein one to three ring
methylene groups are replaced by groups independently selected from the group
consisting of O, S, CHOH, >C=0, >C=S8 and NH;

Cs-10 branched alkenyl optionally partially or fully halogenated and optionally substituted
with one to three C;.s branched or unbranched alkyl, phenyl, naphthyl or heterocyclic
groups, with each such heterocyclic group being independently selected from the group
consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl,

- pyrazolyl, thienyl, furyl, isoxazolyl and isothiazolyl. and each such phenyl, naphthyl or

heterocyclic group being substituted with 0 to 5 groups selected from the group
consisting of halogen, C,.¢ branched or unbranched alkyl which is optionally partially or
fully halogenated, cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
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~ bicyclopentanyl. bicyclohexanyl. bicycloheptanyl, hydroxy. nitrile, Cy.3 alkoxy-which is
optionally partially or fully halogenated, NH,C(O) and mono- or di(C;. -

3)alkylaminocarbonyl; .

a Cs.7 cycloalkenyl selected from the group consisting of cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and bicycloheptenyl,
wherein such cycloalkenyl group is optionally substitﬁted with one to three C,_; alkyl

groups;
nitrile; or .

_ Ci_ﬁ branched or unbranched alkoxyca_,rbonyl, C).¢ branched or unbranched
alkylaminocarbonyl, Ci.¢ branched or unbranched alkylcarbonylamino-C,_;-alkyl;

R, is:

... aCLe branchcd or unbranched alkyl optionally. partially or fully halogenated and -

_ optionally substituted with nitrile,. . . _ _ . -

. orRpis acetyl aroyl, Cy.4 branched or unbranched alkoxy optlonally partially or fully
halogenated, halogen, methoxycarbonyl or phenylsulfonyl; -

) R3 is:

~phenyl, naphthyl or heterocyclic group selected from the group consisting of pyridinyl,
‘pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl,
tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl, . -

benzimidazolyl, benzofuranyl, benzoxazolyl, benzi_soxézolyl-, benzpyrazolyl, .
benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl, quinoxalinyl,

- quinazolinyl, puriny] and indazolyl, wherein such phenyl, naphthyl or heterocyclic group

~ is optionally substituted with one to five groups selected from the group consisting of a

phenyl, naphthyl, heterocycle selected from the group hereinabove described in this
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paragraph. C;., branched or unbranched alkyl which is optionally partially or fully
halogenated. cyclopropyl. cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl.

- bicyclopentyl, bicyclohexyl, bicycloheptyl, phenyl C,.s alkyl. naphthyl C,.s alkyl,
halogen. hydroxy. oxo, nitrile, C_; alkoxy optionally partially or fully halogenated, C,.;
alkoxyC,.salkyl, Cj.sthioalkyl. C;.sthioalkylC; salkyl, phenyloxy. naphthyloxy;

~ heteraryloxy wherein the heterocyclic moiety is selected from the group hereinabove

described in this paragraph, nitro, amino. mono- or di-(C,.;)alkylamino, phenylamino,
naphthylamino, heterocyclylamino wherein the heterocyclyl moiety is selected from the -
group hereinabove described in this paragraph, NH,C(O), a mono- or di-(Cy.3)alkyl
aminocarbonyl, C,_s alkyl-C(0)-C,_; alkyl, amino-C;_s5 alkyl, mono- or di-(C;.
s)alkylamino-C s alkyl. amino-S(0),. di-(C,.3)alkylamino-S(O);, R, -C).s alkyl, Rs-C.5
alkoxy, Re—C(O)-C, s alkyl and R;-C,.;s alkyl(Rs)N, carboxy-mono- or di-(C;.5 )-alkyl-

amino;

a fused aryl selected from the group consisting of benzocyclobutanyl. indanyl, indenyl,
dihydronaphthyl, tetrahydronaphthyl. benzocycloheptanyl and benzocycloheptenyl, ora -
fused heterocyclyl selected from the group consisting of cyclopentenopyridine,
cyclohexanopyridine, cyclopentanopyrimidine, cyclohexanopyrimidine,
cyclopentanopyrazine, cyclohexanopyrazine, cyclopentanopyridazine,
cyclohexanopyridazine, cyclopentanoquinoline, cyclohexanoquinoline,
cyclopentanoisoquinoline, cyclohexanoisoquinoline, cyclopentanoindole,
cyclohexanoindole, cyclopentanobenzimidazole, cyclohexanobenzimidazole,
cyclopentanobenzoxazole, cyclohexanobenzoxazole, cyclopentanoimidazole,
cyclohexanoimidazole, cyclopentanothiophene and cyclohexanothiophene; wherein the
fused aryl or fused heterocyclyl ring is substituted with 0 to 3 groups independently -
selected from the group consisting of phenyl, naphthy! and heterocyclyl selected from the -
group consisting of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl,
pyrazolyl, thienyl, furyl, isoxazolyl. and isothiazolyl, C,.¢ branched or unbranched alkyl
which is optionally partially or fully halogenated, halogen, nitrile, C;.; alkoxy which is
optionally partially or fully halogenated, phenyloxy, naphthyloxy, heterocyclyloxy

wherein the heterocyclyl moiety is selected from the group hereinabove described, nitro,
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amino. mono- or di-(C.3)alkylamino. phenylamino, naphthylamino. heterocyclylamino
wherein the _heterocyélyl moiety is selected from the group hereinabove described.
NH,C(0), a mono- or di-(Cy.3)alkyl aminocarbonyl, Ci- alkyl-OC(0), Ci-s alkyl-C(O)-
C,.y branched or unbranched alkyl, an amino-C,.s alkyl. -mdno— or di-(C).3)alkylamino-C,.
5 alkyl. Ry-Cy.s alkyl, Rjp-Cr.s alkoxy, Ri—C(0)-Ci.5 alkyl and R, -Cy.s alkyl(R3)N;

cycloalkyl selected from the group consisting of cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, bicyclopentyl. bicyclohexyl and bicycloheptyl, wherein the
cycloalkyl is optionally partially or fully halogenated and optionally substituted with one
to three C,_3 alkyl groups; ' Co

Cs.7 cycloalkenyl selected from the group consisting of cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and bicycloheptenyl,
wherein such cycloalkenyl group is optionally substituted with one to three Cj.3 alkyl
groups; . . - SRR B '

acetyl, aroyl, C).¢alkoxycarbonylC.salkyl or phenylsulfonyl; or

C,. branched or unbranched alkyl optionally partially or fully-halogenated; - -

- or R, and R, taken together optionally form a fused phenyl or pyridinyl ring;

each Rg and Ry; is independently selected from the group consisting of:.
_hydrogen and C).4 branched or unbranched alkyl optionally partiaily or fully-' C
halogenated; .

each R4, Rs, R¢, Ry, Ro, Ry, Ry1 and Ry is independently selected from the group

consisting of morpholine, piperidine, piperazine, imidazole and tetrazole; -

mis0,1o0r2;
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Wis 0 orS;
wherein X is directly attached to one or two -Y-Z, and

the pharmaceutically acceptable derivatives thereof .

10.  The compound according to claim 9 wherein:
Ar; is naphthyl, tetrahydronaphthyl, indanyl! or indenyl and

Wis O.

11.  The compound according to claim 10 wherein:

Ar, is thiophene or pyrazole each substituted independently by one to three R, Rz
or Rs;

X is:
a Cs.7 cycloalkyl or cycloalkenyl optionally substituted with one to two 0Xo groups or one

to three C).4alkyl, C,4 alkoxy or C4 alkylamino chains each being branched or
unbranched; '

phenyl, indanyl, furanyl, thienyl, imidazolyl, pyridinyl, pyrazinyl, tetrahydrapyridinyl,

pyrimidinyl, pyridinonyl, piperdinyl, benzimidazole or piperazinyl; each being optionally
independently substituted with one to three C 4 alkyl, Ci.salkoxy, hydroxy, nitrile, amino,
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mono- or di-(C,.; alkyl)amino. mono- or di-(C,.3 alkylamino)carbonyl. NH2C(O). C;
alkyl-S(O)m or halogen;

Y is:

a bond or a C4 saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated,.wher'ein one or more C atoms are optionally replaced by O
or N, and wherein Y is optionally independently substituted with one to two oxo groups,

nitrile, phenyl, hydroxy or one or more C.s alkyl optiqnally substituted by one or more

halogen atoms;

Zis:

phenyl, heteroaryl selected from pyridinyl, imidazolyl, furanyl and thienyl, heterocycle

selected from piperazinyl, 2-oxa-5-aza-bicyclo[2.2.1Theptanyl, pentamethylene sulfidyl,
pentamethylene sulfoxidyl, pentamethylene sulfonyl, tetrahydrofuranyl, morpholino,
thiomorpholino and piperidinyl, .

. each of the aforementioned Z are optionally substituted with one to three halogen, C,¢-
.+ alkyl, C). alkoxy, Ci-3 alkoxy-Cy alkyl, C,.¢ alkoxycarbonyl, aroyl,

morpholinocarbonyl, Cy3acyl, oxo, hydroxy, pyridinyl-C,.3 alkyl, imidazolyl-C,.; alkyl,

- tetrahydrofuranyl-C,.; alkyl, nitrile-C;; alkyl, nitrile, carboxy, phenyl wherein the phenyl

ring is optionally substituted with one to two halogen, C,.s alkoxy, hydroxy or mono- or
di-(C,.; alkyl)amino, amino-S(O)m, Ci.¢ alkyl-S(O)m or phenyl-S(O)n, wherein the pheny!
ring is optionally substituted with one to two halogen, C,.¢ alkoxy, hydroxy, halogen or

- mono- or di-(C,.; alkyl)amino;

or Z is optionally substituted with one to three amino, aminocarbonyl or amino-C;.; alkyl

wherein the N atom is optionally independently mono- or di-substituted by aminoC;.

. salkyl, Cyalkyl, arylCy.3alkyl, C.s alkOXYC|.3 alkyl, C,.s alkoxy, aroyl, Cysacyl, C,.

3alkyl-S(O)g- or arylCo-3alkyl-S(O)m- each of the aforementioned alkyl and aryl attached
to the amino group are optionally substituted with one to two halogen, Cy.¢ alkyl or C).4
alkoxy;
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or Z is optionally substituted with one to three aryl, heterocycle or heteroaryl as
hereinabove described in this paragraph each in turn is optionally substituted by halogen.

Ci- alkyl or C,¢ alkoxy;

orZis hydrdxy, hydroxyC,.3alkyl, halogen. nitrile, amino wherein the N atom is
optionally independently mono- or di-substituted by aroyl, C;.;acyl. Cy.alkyl, C;s
alkoxyC,.; alkyl, pyridinylC,_;alkyl. tetrahydrafuranylC;.zalkyl, nitrileC,;_salkyl or phenyl
whercin the phenyl ring is optionally substituted with one to two halogen, C.¢ alkoxy,

hydroxy or mono- or di-(C,.; alkyl)amino,

-or Z is C).salkyl branched or unbranched, Cy_alkoxy or nitrileCMalkyl;

Ry is:
Ci4 branched or unbranched alkyl optionally partially or fully halogenated; = -

cyclopropyl, cyclobutyl, cyclopentyl. cyciohexyl and cycloheptyl optionally partially or
fully halogenated and optionally substituted with one to three C,.; alkyl groups, or an

analog of such cycloalkyl group wherein one to three ring methylene groups are replaced

by groups independently selected from the group consisting of O, S and NH;

Cs.10 branched alkenyl optionally partially or fully halogenated and optionally substituted
with one to three C;_s branched or unbranched alkyl;-

cyclopentenyl and cyclohexenyl optionally substituted with one to three C,.3 alkyl groups;

Ry is:

a C,.¢ branched or unbranched alkyl optionally partially or fully halogenated and
optionally substituted with nitrile;

R_:; is;
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phenyl or heterocyclic group selected from the group consisting of pyridinyl,
pyrimidinyl, pyrazinyl, pyridaziny] and pyrazolyl, wherein such phenyl or heterocyclic
group is optionally substituted with one to five groups selected from the group consisting

of a phenyl, heterocycle selected from the group hereinabove described in this paragraph,

~ Cy.¢ branched or unbranched alkyl which is optionally partially or fully halogenated,

- cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclopentyl,
bicyclohexyl. bicycloheiatyl, phenyl C,_s alkyl, naphthyl C,.5 alkyl, halogen, hydroxy,
oxo, nitrile, C,.3 alkoxy optionally be partially or fully halogenated, C,.3 alkoxyCi.salkyl,
C\sthioalkyl, CjsthicalkylC).salkyl, phenyloxy, naphthyloxy, heteraryloxy wherein the

~ heterocyclic moiety is selected from the group hereinabove described in this paragraph,

nitro, amino. mono- or di-(C,.3)alkylamino, phenylamino, naphthylamino, -

" heterocyclylamino wherein the heterocyclyl moiety is selected from the group

hereinabove described in this paragraph, NH,C(O), a mono- or di-(C;-3)alkyl
aminocarbonyl, C.s alkyl-C((_))-C...;- alkyl,-amino-C, s alkyl, mono- or di-(C;.

. 3)alkylamino-C.s alkyl, amino-8(0O);, di-(C.3)alkylamino-S(O),, Ry -Cy.s alkyl, Rs -Cy.s

alkoxy, Rg—C(0)-C)-5 alkyl and Ry -C.s-alkyl(Rg)N, carboXy—mon_o.- or di-(C,.s )-alkyl-

amino, - -

a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl, indenyl;
‘wherein the fused aryl is substituted with 0 to 3 groups independently selected from the

group consisting of phenyl, naphthyl and heterocyclyl selected from the group consisting
of pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl,

- furyl, isoxazolyl, and isothiazolyl, Cj.s branched or unbranched alkyl which is optionally
25

partially or fully halogenated, halogen, nitrile, C,.5 alkoxy which is optionally partially or
fully halogenated, phenyloxy, naphthyloxy, heterocyclyloxy wherein the heterocyclyl

. moiety is selected from the group hereinabove described in this paragraph, nitro, amino,

mono- or di-(C.3)alkylamino, phenylamino, naphthylamino, heterocyclylamino wherein
the heterocyclyl moiety is selected from the group hereinabove described in this
paragraph, NH>C(O), a mono- or di<(C,.3)alkyl aminocarbonyl, C.4 alkyl-OC(O), Cy.s .
alkyl-C(0)-C;.y branched or unbranched alkyl, an amino-C.s alkyl, mono- or di~(C;.
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3)alkylamino-C).s alkyl. Ro-Cjsalkyl. Ryp-Cy.s alkoxy, Ry =C(0)-C)s alkyl and R;2-C).
salkyl(Ri3)N; '

cycloalky! selected from the group consisting of cyclopropyl, cyclobutyl. cyclopentyl,
cyclohexyl. cycloheptyl, wherein the cycloalkyl is optionally partially or fully
halogenated and optionally substituted with one to three C,_; alkyl groups; -
C,.¢alkoxycarbonylC,.alkyl;
or R; and R; taken together optionally form a fused phenyl or pyridinyl ring;

each Rg and R,;3 is independently selected from the group consisting of:
hydrogen and C;_; branched or unbranched alky! optionally partially or fully

halogenated;

and }
each R4, Rs, Re, Ry, Ry, Rio. Ryy and Ry is independently selected from the group .

‘consisting of morpholine, piperidine, piperazine, imidazole and tetrazole;

wherein X is directly attached to one -Y-Z.

12.  The compourid according to claim 11 wherein: |

o Any is pyrazole;

Xis:

cycl_olsentenyl,_ cycl'ohexenyl,.cyéloheptenyl, optionally substituted with an @xb group or
one to three _C;_.4 alkyl, Ci4 alkoxy or Cy.4 alkylamino chains cach being branched or
unbranched;
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phenyl, furanyl. thienyl. pyridinyl, pyraziny! pipcridinyl or pyrimidinyl each being
optionally independemly substituted with one to three Cy.; alkyl, Cy.,alkoxy, hydroxy or
halogen;

Zis:

phenyl, heteroaryl selected from pyridinyl, imidazolyl and furanyl, heterocycle selected
from 2-oxa-5-aza-bicyclo[2.2.1]heptanyl, pentamethylene sulfidyl, pentamethylene
sulfoxidyl, pentamethylene sulfonyl, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl,
morpholino, thiomorpholino, thiomorpholino sulfoxide and piperidinyl,

each of the aforementioned Z are optionally substituted with one to threc halogen, C.¢
alkyl, Cy.¢ alkoxy. C; alkoxy-C)3alkyl, Cj.s alkoxycarbonyl, aroyl,
morpholinocarbonyl, Cy.3acyl, oxo, hydroxy, pyridinyl-C.; alkyl, imidazolyl-C,; alkyl,
tetrahydrofuranyl-C,.; alkyl, nitrile-C,.; alkyl, nitrile, carboxy, phenyl wherein the phenyl
ring is optionally substituted with one to two ha]_o'égen, Ci.s alkoxy, hydroxy or mono- or
di-(C.3 alkyl)amino, amino-S(O)m, Ci.¢ alkyl-S(O)m, or phenyl-S(O)m wherein the phenyl
ring is optionally substituted with one to two halogen, C,. alkoxy, hydroxy, halogen or
mono- or di-(C;.; alkyl)amino;

or Z is optionally substituted with one to three ainino, aminocarb'onyl or amino-C.; alkyl
wherein the N atom is optionally independently mono- or di-substituted by aminoC,.
galkyl, C_salkyl, arylCy.zalkyl, C;.5alkoxyC,.; alkyl, C;salkoxy, aroyl, Cysacyl, C;.
3alky1-S(O)n-, pyridinylCq.aalkyl, tétrahydrafuranleo.g,alkyI, or arino.galkyl-S(O)m—

“each of the aforementioned alkyl and aryl attached to the amino group is optionally

substituted with one to two halogen, C,.¢ alkyl or C; alkoxy;

or Z is hydroxy, hydroxyCj.;alkyl, halogen, nitrile, amino wherein the N atom is
optionally independently mono- or di-substituted by C,.¢alkyl, pyridinylCo.salkyl,
tetrahydrafuranylCysalkyl, Ci.s alkoxyCj.; alkyl, C1.3acy1, nitrileC;4alkyI or'p'henyl
wherein the phenyl ring is optionally substitutéd with one to two halogén, C;.:s alkoxy,
hydroxy or mono- or di-(C,.; alkyl)amino, |
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or Z is C1¢alkyl branched or unbranched, C).calkoxy or nitrileC,alkyl;
R, is:
C).4 branched or unbranched alkyl optionally partially or fully halogenated;

cyclopropyl, cyclobutyl. cyclopentanyl, cyclohexany! and cycloheptanyl optionally
partially or fully halogenated and optionally substituted with one to three C,.3 alkyl
groups, or an analog of such cycloalky! group wherein one to three ring methylene

groups are replaced by groups independently selected from the group consisting of O, S
and NH;

Cs.10 branched alkeny) optionally partially or fully halogenated and optionally substituted
with one to three C;.3 branched or unbranched alkyl; '

cyclopentenyl and cyclohexenyl optionally substituted with one to three C,.3 alkyl groups;
Ry is:

a Cy. branched or unbranched alkyl optionally partially or fully halogenated and
optionally substituted with nitrile;

Rsis:
phenyl or heterocyclic group selected from the group consisting of pyridinyl,

pyrimidinyl, pyridazinyl and pyrazolyl, wherein such phenyl or heterocyclic group is
optionally substituted with one to five groups selected from the group consisting ofa

 phenyl, heterocycle selected from the group hereinabove described in this paragraph, Cj.¢ -

branched or unbranched alkyl which is optionally partially or fully halogenated, phenyl
C,.salkyl, halogen, hydroxy, oxo, nitrile, C,.3 alkoxy optionally partially or fully
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halogenated, Cy.sthicalky). C 1-sthioalkylC.salkyl, aminp.._ mono- or .di-(C,.;3)alkylamino.
NH,C(O) or a mono- or di-(C,.3)alkyl aminocarbonyl.

C;-¢alkoxycarbonylC)_galkyl;

or R; is cyclopropyl or cyclopenty] each optionally partially or fully halogenated and
optionally substituted with one to three Cy3alkyl groups
or Ry and R; taken together optionally form a fused phenyl or pyridinyl ring.

10

13.  The compound according to claim 12 wherein:

Y is -CHy-, -O-(CHz)o.3-, -CH2CHa-, ~CH,NH-, -CH;CH>-NH-, NH-CH2CHy-,
15 -CH,-NH-CHa-, -NH-, -NH-C(O)-, -C(O)-, -CH(OH)-, -CHx(CH;CH3)- or a bond;

- Xis:

| cyclohexenyl optionally substituted with an oxo group or one to three C;4 alkyl, C14

20 alkoxyorCi4 alkylamino chains each being branched or unbranched;

phenyl, pyridinyl, pyrazinyl, piperidinyl or pyrimidinyl each being optionally
independently substituted with one to three C, alkyl, Cy2alkoxy, hydroxy or halogen;

25 Zis:
phenyl, heteroaryl s_elected_from_pyric_linyl, imida_zdlyl_ and furanyl, heterocycle selected
from 2-oxa-5-aza-bicyclo [2.2._1:]heptanyl, pentamethylen_e sulfidyl, pentamethylene

sulfoxidyl, pentamethylene sulfonyl, tetrahydrofuranyl, tetrahydropyranyl, piperazinyl,

30  morpholino, thiomorpholino, thiomorpholino sulfoxide and piperidinyl,

224

//’_.
\\1\\\\}\\\\\}\\\}\\\\\!\\\\j\ |



10

15

30

WO 00/55139° _ - PCT/US00/03865

each of the aforementioned Z are optionally substituted with one to three halogen, C;.4
alkyl, C,.¢ alkoxy. C, alkoxy-C,.3 alkyl. ' C,.s alkoxycarbonyl. aroyl,
morpholinocarbonyl, C,.;acyl. oxo, hydroxy, pyridinyl-C,.3 alkyl, imidazolyl-C,.; alkyl,
tetrahydrofuranyl-C,_; alkyl, nitrile-C .3 alkyl, nitrile, carboxy, phenyl wherein the phenyl
ring is optionally substituted with one to two halogen. C,.¢ alkoxy, hydroxy or mono- or
-di-(Cy.; alkyl)amino, amino-S(O)m, C)-¢ alkyl-S(O)y. or phenyl-S(O)y, wherein the phenyl
ring is optionally substituted with one to two halogen, C|.¢ alkoxy, hydroxy. halogen or
mono- or di-(C)-; alkyl)amino;

or Z is optionally substituted with one to three amino or aminocarbonyl wherein the N
atom is optionally independently mono- or di-substituted by aminoC,salkyl, Cy3alkyl,.
arylCosalkyl, Cis élkoxyC..; alkyl, C).salkoxy, aroyl. C)acyl, Cy3alkyl-S(O)n- or
arylCop-3alky}-S(O)m- each of the aforementioned alkyl and aryl attached to the amino -
group is optionally substituted with one to two halogen, C;.¢ alkyl or C).¢ alkoxy;

or Z is hydroxy, hydroxyC,.;alkyl, halogen, nitrile, amino wherein the N atom is
optionally independently mono- or di-substituted by C,jalkyl, pyridinylCialkyl, = - °
tetrahydrafuranylC,.;alkyl, C,.; alkoxyC.; alkyl, C,3acyl, nitrileC,_salkyl, phenyl
wherein the phenyl ring is optionally substituted with one to two'halogen, Ci.¢ alkoxy, -
hydroxy or mono- or di~(C,.3 alkyl)amino,
or Z is C,.¢alkyl branched or unbranched, C,.salkoxy or nitrileC,_4alkyl;

R] is:
C1.4 branched or unbranched alkyl optionally partially or fully halogenated;

Ry is:

aC; branchet_i or unbranched alkyl optionally partially or fully halogenated and
optionally substituted with nitrile; |

Ryis:
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phenyl or heterocyclic group selected from the group consisting of pyridinyl. -

pyrimidinyl, and pyrazolyl. wherein such phenyl or heterocyclic group is optionally

_ substituted with one to five groups selected from the group consisting of Cy.; branched or

unbranched alkyl which is optionally partially or fully halogenated, C,.; alkoxy which

optionally partially or fully halogenated, C)_sthioalkyl. C,.sthicalkylC,salkyl, amino or
NH:C(O);

Ci.;alkoxycarbonyl;

or Rs is cyclopropyl or cyclopeﬁtyl each optionally partially or fully hélogenated and
optionally substituted with one to three C,.3 alkyl groups.

14. The éom_pound according to claim 13 wh_ereiri: |

independently by one to two R or R; ' S

Xis:
cyclohexenyl;

phenyl, pyridinyl, pyrazinyl, piperidiny! or pyrimidinyl eaéh being optionally
independently substituted with C;.,alkoxy or hydroxy; |

Zis:
phenyl, heferoéryl selected from pyrfdinyl and furanyl, hetémcycie selected from 2-oxa-

5-aza-bicyclo[2.2.1]heptanyl, pentamethylene sulfidyl, pentainethylene sulfoxidyl,
tetrahydrofuranyl, piperazinyl. morpholino, thiomorpholino and piperidinyl,
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each of the aforementioned Z are optionally substituted with one to three C; alkyl, C,.;

alkoxy. oxo . hydroxy or NH.C(O)-;

or Z is hydroxyC,_zalkyl. amino wherein the N atom is optionally independently mono- or
di-substituted by pyridinylmethyl. tetrahydrafuranylmethyl, C,.; alkoxyC;.; alkyl, C;.;acyl
or nitrilcC,4alkyl,

or Z is nitrileCj4alkyl;

R3 is:
phenyl or heterocyclic group selected from the group consisting of pyridinyl, -
pyrimidinyl. and pyrazolyl, wherein such pheny! or heterocyclic group is optionally
substituted with one to two groups selected from the group consisting of C;; alkyl which
is optionally partially or fully halogenated, C,., alkoxy which optionally partially or fully

halogenated, C).;thioalkyl, C,.thicalkylC,_salkyl, amino or NH,C(O);
Ci.zalkoxycarbonyl;

or Rj is cyclopropyl or cyclopentyl each optionally partially or fully halogenated and
optionally substituted with one to three C; 3 alkyl groups.

15.  The compound according to claim 14 wherein X is pyridinyl.

16.  The compound according to claim 15 wherein the pyridinyl is attached to Ar, via
the 3-pyridinyl position. '
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17. A compound of the formula (I1):

W
_Ar—X—Y—Z
GWJ\IIQ/.
H H |
{19]

~ wherein: .

Gis:

an aromatic Ce.10 carbocycle or a nonaromatic Cs.jocarbocycle saturated or unsaturated;
a 6-10 membered heteroaryl containing 1 or more heteroatoms chosen from O, N and S;

a 5-8 membered monocyclic heterocycle containing one or more heteroatoms chosen
from O, N and §; |

or _

an 8-11 membered bicyclic heterocycle, containing one or more heteroatoms chosen from
O,Nand S;

wherein G is substituted by one or more Rj, Rz or R3;

Aris:

phenyl, naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinoliny!, benzimidazolyl, benzofuranyl, dihydrobenzofuranyl, indolinyl,
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benzothienyl. dihydrobenzothienyl. indanyl. indenyl or indolyl each being optionally

substituted by one or more Ry or Rs;

X is:
a Cs g cycloalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one

to three C,.4alkyl, C;.4 alkoxy or C}.; alkylamino chains;

phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, -
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl, -

benzimidazole. 3H-imidazo[4,5-blpyridine, piperazinyl, pyridazinyl or pyrazinyl;

Y is:

a bond or a C,_ saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more methylene groups are optionally-
replaced by O, N, or S{O)m and whercin Y is optionally independently substituted with
one to two oxo groups, phenyl or one or more C;_4 alkyl optionally substituted by one or

" more halogen atoms;

Zis:

phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, pyranyl, each being optionally substituted with one o three
halogen, C, alkyl, C)¢ alkoxy, hydroxy, amino, mono- or di-(C;.; alkyl)amino, C;. -
alkyl-S(O)w. CN, CONH,, COOH or phenylamino wherein the phenyl ring is optionally
substituted with one to two halogen, C). alkyl or C;.s alkoxy; '

tetrahydropyranyl, tetrahydrofuranyl, 1.3-dioxolanonyl, 1,3-dioxanonyl, 1,4-dioxanyl,
morpholinyl. thiomorpholinyl, thiomorpholino sulfoxidyl, thiomorpholino sulfonyl,
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piperidinyl. piperidinonyl. piperazinyl. tetrahydropyrimidonyl, cyclohexanonyl.. -
cyclohexanolyl. pentainethylene sulfidyl. pentamethylené sulfoxidyl; pentamethylene
sulfonyl, tetramethylene sulfide. tetramethylene sulfoxidy] or tetramethylene sulfony]
each being optionally substituted with one to three nitrile, Cy.¢ alkyl. Ci¢ alkoxy,

- hydroxy, amino, mono- or di-(C3 alkyDamino-C,.; alkyl, CONH,. phenylamino-C,.;
alkyl or C,_; alkoxy-Ci.3 alkyl;

halogen, C)4 alkyl, nitrile. amino, hydroxy, C,.¢ alkoxy, NH>C(O), mono- or di(Calkyl)

. aminocarbonyl, mono- or di(Cy.;alkyl)amino, secondary or tertiary amine wherein the

amino nitrogen is covalently bonded to Cy3 alkyl or Cy.s alkoxyalkyl, pyridinyl-C,.; alkyl,
imidazolyl-C).3 alkyl, tetrahydrofuranyl-C,.; alkyl, nitrile-C.; alkyl. carboxamide-C,;
-alkyl, phenyl, wherein the pheny] ring is optionally substituted with one to two halogen.
C;.¢ alkoxy, hydroxy or mono- or di~(C.3 alkyl)amino, Ci.¢ alkyl-S(O)m, or phenyl-
S(O)m, wherein the phenyl ring is optionally substituted with one to two halogen, Cy¢
alkoxy, hydroxy, halogen or mono- or di-(C,.; alkyl)amino; -

‘C1.¢ alkyl-5(0)s, and phenyl-S(O)p, Wherein the phenyl ring is optionally substituted =

- -with one to two halogen, Cj.¢ alkoxy, hydroxy or mono- or di-(C.3 alkyl)amino;

each R, is independently:

Ci.10 alkyl optionally be partially or fully halogenated, and optionally substituted with
one to thrée Cs.10 cycloalkanyl, hydroxy, phenyl, naphthyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, furyl, isoxazolyl or
isothiazolyl; each of the aforementioned being optionally substituted with one to-five
groups selected from halogen, C,.¢ alkyl which is optionally partially or fully .
halogenated, Cs.; cycloalkanyl, Cs g cycloalkenyl, hydroxy, nitrile, C,.; alkoxy which is
optionally partially or fully halogenated or NH,C(O), mono- or di(C,salkyl)amino, and

mono- or di(C;.3alkyl)aminocarbonyl;
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cyclopropyloxy. cyclobutyloxy. cyclopentyloxy. cyclohexyloxy. or cycloheptyloxy each
being optionally partially or fully halogenated and optionally substituted with onc to three
C).3alkyl groups optionally partially or fully halogenated. CN. hydroxyC;alkyl or aryl;
or an analog of such cycloalkyl group wherein one to three ring methylenc groups arc
independently replaced by O. S(O),,. CHOH, >C=0, >C=S8 or NH;

phenyloxy or benzyloxy each being optionally partially or fully halogenated and
optionally substituted with one to three C;_; alkyl groups optionally partially or fully
halogenated, CN, hydroxyC,.;alkyl or aryl; or an analog of such cycloaryl group wherein
one to two ring methyne groups are independently replaced by N;

cyclopropanyl, cyclobutanyl. cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl or bicycloheptanyl, each being optionally partially or
fully halogenated and optionally substituted with one to three C,.; alkyl optionally -
partially or fully halogenated. CN, hydroxyC,salkyl or aryl; or an analog of such :
cycloalkyl group wherein one to three ring methylene groups are independently replaced .
by O, S(O)m, CHOH, >C=0, >C=S or NH;

Cs.10 branched or unbranced alkenyl each being optionally partially or fully halogenated,
and optionally substituted with one to three C;_5 branched or unbranched alkyl, phenyl, = -
naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, .
thienyl, furyl, isoxazolyl or isothiazolyl. each of the aforementioned being substituted
with one to five halogen, C,.¢ alkyl which is optionally partially or fully halogenated,
cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, hydroxy, nitrile, C;.; alkyloxy
which is optionally partially or fully halogenated, NH,C(Q), mono-.or di(C;.
salkyl)aminocarbonyl; the Cj.1o branched or unbranced alkenyl being optionally
interrupted by one or more heteroatoms chosen from O, N and S(O)y,;
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cyclopentenyl, cyclohexenyl. cyclohexadienyl, cycloheptenyl. cycloheptadienyl,

_ bicyclohexenyl or bicycloheptenyl. wherein such cycloalkenyl group is optionally -

substituted with one to three C,.x alkyl groups:

nitrile, halogen;

methoxycarbonyl. ethoxycarbonyl and propoxycarbonyl;

silyl containing threé Cld;_alkyl groups o'ptiona.lly. partially or fully halogenated;

Cs.¢ alkynyl branched or unbranched carbon chain optionally partially or fully

- halogenated, wherein one or more methylene groups are optionally replaced by O, NH or -

‘§(0)m and wherein said alkynyl group is optionally independently substituted with-one to-

two 0xo groups, pyrroldinyl, pyrrolyl, one or more C;4 alkyl optionally substituted by
one or more halogen atoms; nitrile. morpholino, piperidinyl, piperazinyl, imidazolyl,
phenyl, pyridinyl, tetrazolyl, or mono- or di(C).3alkyl)amino optionally substituted by

one or more halogen atoms;

each Rz, Ry, and Rs is -

a C,¢ branched or unbranched alkyl optionally partially or fully halogenated, acetyl,”

aroyl, C;.4 branched or unbranched alkoxy, each being optionally partially or fully -

halogenated, halogen, methoxycarbonyl, Ci.3 alkyl-S(O)m optionally partially or fully

halogenated, or phenylsulfonyl; o - '
. Ci6 alkoxy, hydroxy, amino, or mono- or di~(C;4 alkyl)amino, nitrile, halogen;. -

ORs;

nitro; or
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mono- or di~(C).; alkyl)amino-S(O)- optionally partially or fully halogenated, or
HzNSOz;

each R; is independently:

phenyl, naphthyl. morpholinyl, pyridinyl. pyrimidinyl. pyrazinyl, pyridazinyl, pyrrolyl, .
pyrrolidinyl, imidazolyl, pyrazolyl, thiazolyl, oxazoyl, triazolyl, tetrazolyl, thienyl, furyl,
. tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl. benzpyrazolyl,
benzothiofuranyl, cinnolinyl, pterindinyl. phthalazinyl. naphthypyridinyl, quinoxalinyl,
quinazolinyl, purinyl or indazolyl, each of the aforementioned is optionally substituted
with one to three phenyl, naphthyl, heterocycle or heteroaryl as hereinabove described in
this paragraph, C.s branched or unbranched alkyl which is optionally partially or fully

halogenated, cyclopropany!, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl, - -~
bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, phenyl C,.s alkyl, naphthyl C;_salkyl, -~ - -

halogen, hydroxy, oxo, nitrile, C,.; alkyloxy optionally partially or fully halogenated,
phenyloxy, naphthyloxy, heteroaryloxy or heterocyclicoxy wherein the heterocyclic or -
heteroaryl moiety is as hercinabove described in this paragraph, nitro, amino, mono- or
di-(C;-3alky)lamino, phenylamino, naphthylamino, heteroaryl or heterocyclic atnino

wherein the heteroaryl heterocyclic moiety is as hereinabove described in this paragraph,

NH,C(O), a mono- or di~(C;.3alkyl) aminocarbonyl, C,.s alkyl-C(0)-C,.4 alkyl, amino-C,.

5 alkyl, mono- or di-(C;alkyl)amino-C,.s alkyl, amino-S(O),, di-(C.3alkyl)amino-S(O);,
Ry-C\.s alkyl, Rg-C).5 alkoxy, Rg-C(O)-C,.5 alkyl, R0-C;.; alkyl(R;))N, carboxy-mono- or
di-(C,.salkyl)-amino; '

a fused aryl selected from benzocyclobutanyl, indanyl, indenyl, dihydronaphthyl,
tetrahydronaphthyl, benzocycloheptanyl and benzocycloheptenyl, or a fused heteroaryl
selected from cyclopentenopyridinyl, cyclohexanopyridinyl, cyclopentanopyrimidinyl,
cyclohexanopyrimidinyl, cyclopentanopyrazinyl, cyclohexanopyrazinyl,

cyclopentanopyridazinyl, cyclohexanopyridazinyl, cyclopentanoquinolinyl,
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cyclohexanoquinolinyl. cyclopentanoisoquinolinyl. cyclohexanoisoquinolinyl. -
cyclopentanoindolyl. cyclohexanoindolyl. cyclopentanobenzimidazolyl,
cyclohexanobenzimidazolyl. cyclopentanobenzoxazolyl, cyclohexanobenzoxazolyl,
cyclopentanoimidazolyl. cyclohexanoimidazolyl. cyclopentanothienyl and
cyclohexanothienyl; wherein the fused aryl or fused heteroaryl ring is independently
substituted with zero to three phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl. thicnyl, furyl, isoxazolyl. isothiazolyl; Cy.¢
alkyl which is optionally partially or fully halogenated, halogen, nitrile, C;3 alkyloxy
which is optionally partially or fully halogenated. phenyloxy, naphthyloxy, heteroaryloxy
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino. mono- or di-(C).zalkyl)amino, phenylamino,
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabove described in this paragraph, NH,C(O), mono- or di-(C;.
salkyl)aminocarbonyl, C,.4 alky}-OC(0), C,.; alkyl-C(O)-C,.4 alkyl, amino-C,.; alkyl,
mono- or di-(C).3)alkylamino-C,.s alkyl, Rj2-C,.; alkyl, R13-C,.s alkoxy, R14-C(0)-Cy.s

. alkyl or R|5~C|;s_ alkyl(Rm)N; -

30

cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl, -
. ..bicyclopentanyl, bicyclohexanyl or bicycloheptanyl, each being optionally be partially or

_ fully halogenated and optionally substituted with one to three C,3 alkyl groups, or-an

: analoé of such cycloalkyl group wherein one to three ring methylene groups are:

independently replaced by O, S, CHOH, >C=0, >C=S or NH;
cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl,
bicyclohexenyl or bicycloheptenyl, each optionally substituted with one to three C,3 alkyl

groups;

Ci.4 alkyl-phenyl-C(0)-C, alkyl-, C).4 alkyl-C(0)-C,4 alkyl- or C;.4 alkyl-phenyl-
S(O)n-C1.4 alkyl-; : . :
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Ci.¢ alkyl or C 1.6 branched or unbranched alkoxy each of which is optionally partially or
fully halogenated or optionally substituted with R;7; o

OR,z or C).¢ alkyl optionally substituted with ORy3;
amino or mono- or di-(C).salkyl)amino optionally substituted with R,o:

Ry0C(O)N(R21)-, R220- or R23R2:NC(0)-: Ra6(CH2)mC(O)N(Ra1)- or
RasC(O)CHz)aNRa21)- . |

C,.¢alkenyl substituted by R23R24NC(0)-;

Cs.¢ alkynyl branched or unbranched carbon chain, optionally partially or fully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH,
S(O)r, and wherein said alkynyl group is optionally independently substituted with one to
two oxo groups, pyrroldinyl, pyrrolyl, morpholinyl, piperidinyl, piperazinyl,'imi'dézolyl,
phenyl, pyridinyl, tetrazolyl one or more C;.4 alkyl optionally substituted by one or more
halogen atoms, nitrile, morpholino, piperidinyl, piperazinyl, imidazolyl, phenyl, =
pyridinyl, tetrazolyl; or mono- or di(C}.4 alkyl)amino which may be substituted by one or
more halogen atoms; or o

aroyl;
Rg is a:

Ci4 alkyl optionally partially or fully halogenated and optionally substituted with Ry;
each Ry, Rg, Ro, Rio, Riz, Ry, Ru4 Rus, Riz, Ris, Ros and Ryg is independently:

nitrile, phenyl, morpholino, piperidinyl, piperazinyl, imidazolyl, pyridinyl, tetrazolyl,
amino or mono- or di-(Cy4alkyl)amino optionally partially or fully halogenated;

235

* c L M S *



10

15.

© 20

25

30

WO 00/55139 . PCT/US00/03865

each R, and Ry is independently:

hydrogen or C; alkyl optionally partially or fully halogenated

Rig is independently: _ : o :
hydrogen or a C.; alkyl optionally mdependently substituted with oxo or Ry;s;

Ryq is independently:
Ci-10 alky! optionally partially or fully halogenated, phenyl, or pyridinyl;

Ry is independently:
hydrogen or C;_; alkyl optionally partially or fully halogenated;

each Rz'), Ry and Rog is mdependently _ :
hydrogen, C,.6 alkyl optionally partially or fully halogenated, said Cy alkyl is optionally
interrupted by one or more O, N or S, said C"'ﬁ_ alkyl also being independently optionally

. substituted by mono- or di-(Cy.;alkyl)aminocarbonyl, phenyl, pyridinyl, amino or mono-

or di-(C;4alkyl)amino each of which is optionally partially or fully halogenated and
optionally substituted thh mono- or di-(C;3alkyl)amino;

_.;or,._Rzg and_ Ry4 taken together optionally form a heterocyclic or heteroaryl ring;

m=0,1o0r2;
W.isOor S and

pharmaceutically acceptable derivatives thereof.

18. The compound according to claim 17 wherein: .

Gis: . . o
phenyl, naphthyl, benzocyclobutanyl, dihydronaphthyl, tetrahydronaphthyl,
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benzocycloheptanyl, benzocycloheptenyl. indanyl, indenyl;

pyridinyl, pyridonyl, quinolinyl. dihydroquinolinyl, tetrahydroguinoyl. isoquinolinyl,
tetrahydroisoquinoyl, pyridazinyl. pyrimidinyl, pyrazinyl, benzimidazolyl. benzthiazolyl,
benzoxazolyl, benzofuranyl, benzothiophenyl. benzpyrazolyl, dihydrobenzofuranyl.
dihydrobenzothiophenyl, benzooxazolonyl. benzof1,4joxazin-3-onyl, benzodioxolyl,
benzo[1,3]dioxol-2-onyl, benzofuran-3-onyl. tetrahydrobenzopyranyl. indolyl, indolinyl,
indolonyl, indolinonyl, phthalimidyl, chromoyl;

oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, piperazinyl, -
morpholinyl, tetrahydropyranyl. dioxanyl. tetramethylene sulfonyl, tetramethylene -
sulfoxidyl, oxazolinyl, thiazolinyl, imidazolinyl, tertrahydropyridinyl, homopiperidinyl,
pyrrolinyl, tetrahydropyrimidinyl, decahydroquinolinyl, decahydroisoquinolinyl,
thiomorpholiny}, thiazolidinyl, dihydrooxazinyl, dihydropyranyl, oxocanyl, heptacanyl,
thioxanyl or dithianyl; | '

wherein G is substituted by one or more R, Rz or Rs.

19.  The compound according to claim 18 wherein

‘G is phenyl, pyridinyl, pyridonyl, naphthyl. quinolinyl, isoquinolinyl, pyrazinyl, -

benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl, benzpyrazolyl,

dihydrobenzofuranyl, dihydrobenzothiophenyl, indanyl, indenyl, indolyl, indolinyl,

indolony! or indolinonyl, wherein G is substituted by one or more R;, Ry or Ry;
Aris:

naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,

tetrahydroisoquinolinyl, indanyl, indenyl or indolyl each being optionally substituted by
one or more R, or Rs groups;

Xis:

237

|



WO 00/55139 PCT/US00/03865

phenyl, furanyl. thienyl, pyrrolyl, pyrazolyl. imidazolyl. pyridinyl. pyrimidinyl,
pyridinonyl, dihydropyridinonyl. maleimidyl, dihydromaleimidyl, piperdinyl,
piperazinyl, pyridazinyl or pyrazinyl;

Y is:

a bond or

a C).4 saturated or unsaturated carbon chain wherein one of the carbon atoms is optionally
10 replaced by O, N, or S(O),, and wherein Y is optionally independenﬁy substituted with
: .. one to two oxo groups, phenyl or one or morc C,.4 alkyl optionally substituted by one or

. more halogen atoms;

Zis:
~-phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl; furanyl, thienyl,
dihydrothiazolyl, dihydrothiazolyl sulfoxidyl, pyranyl, pyrrolidinyl which are optionally
substituted with one to three nitrile, C,.; alkyl, C;.; al_koxy, amino, mono- or di-(C;.;
. alkyl)amino, CONH; or.OH; : - ' '
20, o e o
tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxolanonyl, 1,3-dioxanonyl, 1,4-dioxanyl,

morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, pip'eridiny1, piperidinonyl,
piperaziny}, tetrahydropyrimidonyl, pentamethylene sulfidyl, pentamethyléne sulfoxidyl,
pentamethylene sulfonyl, tetramethylene sulfidyl, tetrdmethylene sulfoxidyl or

25 tetramethylene sulfonyl which are optionally substituted with one to three hitn'le, Cis
alkyl, C,.; alkoxy, amino, mono- or di-(C,.3 alkyl)amiﬁo, CONH;, or OH;

nitrile, Cy. alkyl-S(O)m, halogen, hydroxy, C;.4 alkoxy, amino, mono- or di~(C}.¢ -
_ alkyl)amino, mono- or di-(C; .3 alkyl)aminocarbonyl, or NH,C(O); '
30 '

each R, is independently:
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C;.¢ alkyl optionally partially or fully halogenated. and optionally substituted with one 10
three C;¢cycloalkyl. phenyl, thienyl, furyl. isoxazolyl or isothiazolyl; each of the
aforementioned being optionally substituted with one to three groups selected from
halogen, C,.3 alkyl which is optionally partially or fully halogenated, hydroxy, nitrile or
C).;alkoxy which is optionally partially or fully halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or

- bicyclohexanyl, each being optionally partially or fully halogenated and optionally

substituted with one to three C, 3 alkyl groups optionally partially or fully halogenated,
CN, hydroxyC.salkyl or phenyl; or an analog of such cycloalkyl group wherein.one to °
three ring methylene groups are independently replaced by O, S, CHOH, >C=0, >C=S or
NH; or

silyl containing three C,.4 alkyl groups optionally partially or fully halogenated;
Rz is independently:

halogen, C,; alkoxy, C,.; alkyl-S(O)n, optionally partially or fully halogenated,
phenylsulfonyl or nitrile;

- R3 is independently:

phenyl, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrrolylidinyl,
imidazolyl, pyrazolyl, each being optionally substituted with one to threé phenyl, -
naphthyl, heterocycle or heteroaryl as hereinabove described in this paragraph, C)_¢ alkyl
which is optionally partially or fully halogenated, cyclopropanyl, cyclobutanyl,
cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl,
bicycloheptanyl, phenyl C;.s alkyl, naphthyl C,.s alkyl, halogen, oxo, hydroxy, nitrile, C,.3
alkyloxy optionally partially or fully halogenated, phenyloxy, naphthyloxy, heteroaryloxy

or heterocyclicoxy wherein the heteroaryl or hetcrocyclic moiety is as hereinabove
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described in this paragraph. nitro. amino. mono- ordi-(C).zalkyl)amino. phenylamino.
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabove described in this paragraph. NH,C(O), a mono- or di-(C).
salkyl)aminocarbonyl. C,.s alkyl-C(0)-C).; alkyl, mono- or di-(C).;alkyl)amino, mono- or
di-(C,.3)alkylamino-C;.s alkyl, mono- or di-(C;_salkyl)amino-S(O);, R;-C s alkyl, Rg-Cy.5
alkoxy, Re-C(0)-C,.s alkyl, R10-C).5 alkyl(R};)N, carboxy-mono- or di-(C,.5)-alkyl-

amino;

C1. alkyl or C 4 alkoxy each being optionally partially or fully halogenated or optionally
substituted with R,7;

OR 3 or Cy alkyl optionally substituted with ORs;
-amino or mono- or di- (Cy-5 alkyl)amino optionally substituted with Rs;

RaoC(O)N(R21)-, R220- ; R23R24NC(0)-; RysCH>C(O)N(Ra2y)- or RagC(O)CHaN(R21)-;
C,.4alkenyl substituted by R3RNC(O)-; or - -

" Ca.4 alkynyl branched or unbranched carbonchain optionally partially or fully
‘halogenated and optionally independently substituted with one to two oxo groups,.
pyrroldinyl, pyrrolyl, morpholinyl, piperidinyl, piperazinyl. imidazolyl, phenyl, pyridinyl,
tetrazolyl or one or more C,.4 alkyl optionally substituted by one or more halogen atoms;
and .

R23 and Ry4 taken together optionally form imidazolyl, piperidinyl, morpholinyl, -
piperazinyl or a pyridinyl ring.

20. The compound according to claim 19 wherein:
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G is phenyl. pyridinyl. pyridonyl, naphthyl, quinolinyl. isoquinolinyl, pyrazinyl, -
benzothiophenyl. dihydrobenzofuranyl. dihydrobenzothiophenyl. indanyl, indolyl,

indolinyl, indolonyl or indolinonyl. wherein G is substituted by one or more R;. R or Ry:
Ar is naphthyl;

Xis
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl each being optionally independently substituted with one to three C;4 alkyl, C,.
salkoxy. hydroxy, nitrile, amino, mono- or di-(C,.; alkyl)amino, mono- or di-(C;; -
alkylamino)carbonyl, NH,C(O), C;.¢ alkyl-S(O)y, or halogen;

Yis:
a bond or

a C,4 saturated carbon chain wherein one of the carbon atoms is optionally replaced by -

O, N or S and wherein Y is optionally independently substituted with an oxo group;
Zis:
phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, dihydrothiazolyl,

dihydrothiazolyl sulfoxide, pyranyl or pyrrolidinyl which are optionally substituted with
one to two C,.; alkyl or C.; alkoxy;

tetrahydropyranyl, morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, piperidinyl,
piperidinonyl, piperazinyl or tetrahydropyrimidonyl which are optionally substituted with
one to two C,; alkyl or C,.; alkoxy; or

C,; alkoxy;

each R, is independently:
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Cis alkyl optionally partially or fully halogenated, and optienally substituted with phenyl
substituted with zero to three halogen. C;.; alkyl which is optionally partially or fully
halogenated. hydroxy. nitrile or C,3alkoxy which is optionally partially or fully
halogenated,;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally
substituted with one to three C,.3 alkyl groups optionally partially or fully halogenated,
CN, hydroxyC,.;alky!l or phenyl; and an analog of cyclopropyl, cyclobutyl,

10 cyclopentanyl, cyclohexanyl, bicyclopentanyl or biéjéloheiallyl wherein one ring

‘methylene group is replaced by O; and

silyl contammg three Ci2 mdependently alkyl groups optlonally partlally or fully -
halogenated;
15
each R; is independenily:. -

bromo, chloro, fluoro, methoxy, methylsulfonyl or nitrile;

each R; is indef:endently: :
20
phenyl morpholino, pyndmyl pyrnmdmyl pyrrolyhdmyl, 2,5-pyrrohdm-d10nyl
imidazolyl, pyrazolyl, each of the aforementioned is optlonally substituted with one to
three C,.; alkyl which is optionally partially or fully halogenated, halogen, oxo, hydroxy,

nitrile and C,.3 alkyloxy optionally partially or fully halogenated; "
25 S _ Co : . .
C;.3 alkyl or C)3 alkoxy optionally partially or fully halogenated or optionally substituted
with Ry

ORy3 or C,.; alkyl optionally substituted with OR,s;

30 amino or mono- or di-(C;-3 alkyl)amino optionally substituted with Rg;

242

—//.

A A




WO 00/55139 o L PCT/US00/03865

Rz0C(O)N(R21)-, Ra3O- ; R23R2NC(O)-; RaCH2C(O)N(R21)- or RasC(OYCHaN(R21)-
C,.4 alkenyl substituted by Ry3RoyNC(O)-: or

5  Cy4 alkynyl substituted with pyrroldinyl or pyrrolyl;
and

R33 and Ry, taken together optionally form morpholino.

10 21. The compound according to claim 20 wherein

G is phenyl, pyridinyl, pyridonyl, naphthyl. quinolinyl, isoquinolinyl.
dihydrobenzofuranyl, indanyl, indolinyl, indolonyl, or indolinonyl , wherein G is
substituted by one or more Ry, R> or R3;
15
Ar is 1-naphthyl;

Xis:

20 phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl; o ' o

Y is:
abond or
25 -CHj-, -CH,CH>-, -C(O)-, -O-, -S-, -NH-CH,CH,CH;- , -N(CH3)~, or -NH-;

each R, is independently:

Cs.5 alkyl optionally partially or fully halogenated, and optionally substituted with -
30 phenyl;
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cyclopropy.l.-_¢)=clopentanyl, cyclohexany! and b,icyclope_nt,anyl,optionally substituted with
one to three methyl groups optionally partially or fully halogenated. CN, hydroxymethyl
or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or

trimethyl silyl:

each R3 is independently:
phenyl. morpholinyl, pyridinyl, pyrimidinyl, pyrrolylidinyl, 2,5-pyrrolidin-dionyl,

imidazolyl or pyrazolyl, wherein any of the aforementioned is optionally substituted with
€2 alkyl which is optionally partially or fully halogenated;

.+ ‘Cy3 alkyl or C).3 alkoxy each being optionally partially or fully halogenated or optionally

substituted with diethylamino;

OR;3 or C,.3 alkyl optionally substituted with ORs; -

amino or mono- or di-(Cy.3 alkyl)amino optionally substituted w1th Ryo;
CH;C(O)NH-. Rn0- ; Rz3R24NC(0)-; 1{26CH2C(0)N(k21)- or Rzac(o)Cﬁzﬁ(R21)-;
Cz4alken$/l substituted by R23R24NC(0)-; or

C,.4 alkyny! substituted with pyrroldinyl or pyrrolyl;

Rz3 and R4 are.H or Ry3 and Ra4 taken together optionally form morpholino; and
R2¢ is morpholino.

22. The compound according to claim 21 wherein

Gis

-
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phenyl, pyridinyl or naphthyl wherein G is substituted by one or more R, R» or R;;

X is:

imidazolyl or pyridinyl;

Y is:
-CH,;., -NH-CH>CH,CH3- or -NIi-;

Z is morpholino;

10
each R, is independently:
tert-butyl, sec-butyl, tert-amyl or phenyl;
R; is chloro;
15
R; is independently:
methyl, methoxy, methoxymethyl, hydroxypropyl, acetamide, morpholino or
morpholinocarbonyl.
20

23.  The compound according to claim 22 wherein X is pyridinyl.
25 24. The compound according to claim 23 wherein the pyridinyl is attached to Ar via

the 3-pyridinyl position.

30 25. A compound of the formula (1):
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o M _ar—x-v—z
=N
H
(18]
5 wherein:
E is carbon or a heteroatom group chosen from -O-, -NH- and -S-;
Gis:

10 an aromatic Cg. ¢ carbocycle or a nonaromatic Cs.jgcarbocycle saturated or unsaturated;
a 6-14 membered monocyclic, bicyclic or tricyclic heteroaryl contammg 1 or more
heteroatoms chosen trom O, N and S

- 15. " .a 6-8 membered monocyclic heterocycle containing one or more heteroatoms chosen

from O, N and S;
or
an 8-11 membered bicyclic heterocycle contammg one or more heteroatoms chosen
from O, N and S;
wherein G is optionally substituted by one or more R;, R; or R3;
Aris:

phenyl, naphthyl, quinolinyl, isoquinolinyl. tetrahydronaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, benzimidazolyl, benzofuranyl, dihydrobenzofuranyl, indolinyl,
benzothienyl, dihydrobenzothienyl, indanyl, indenyl or indolyl each being optionally
substituted by one or more R4 or Rs;

' I

Xis:
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a Cs3 cycloalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one
to three C,- alkyl. C1.y alkoxy or C;. alkylamino chains each being branched or

unbranched;

aryl, furanyl, thienyl. pyrrolyl, pyrazolyl, imidazolyl. pyridinyl, pyrimidinyl. pyridinonyl,
dihydropyridinonyl. maleimidy!, dihydromaleimidyl, piperdinyl, benzimidazole, 3H-
imidazo[4,5-b]pyridine, piperazinyl, pyridaziny! or pyrazinyl; each being optionally
independently substituted with one to three C,_; alkyl, C,4alkoxy, hydroxy. nitrile, amino,
mono- or di-(C).; alkyl)amino, mono- or di-(C,.; alkylamino)carbonyl, NH.C(O), Ci¢ -
alkyl-S(O)n, or halogen;

Y is:

a bond or a C,_; saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more C atoms are optionally replaced by O,
N, or $(O)m and wherein Y is optionally independently substituted with one to two oxo
groups, nitrile. pheny! or one or more C,4alkyl optionally substituted by one or more -

halogen atoms;
Zis:

aryl, heteroaryl selected from pyridinyl, piperazinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
imidazolyl, pyrazolyl. triazolyl, tetrazolyl, furanyl, thienyl and pyranyl, heterocycle
selected from tetrahydropyrimidonyl, cyclohexanonyl, cyclohexanolyl, 2-oxa- or 2-thia-
5-aza-bicyclo[2.2.1]heptanyl, pentamethylene sulfidyl, pentamcthylene sulfoxidyl,
pentamethylene sulfonyl, tetramethylene sulfidyl, tetramethylene sulfoxidyl or

tetramethylene sulfonyl, tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxolanonyl, 1,3~

dioxanonyl, 1.4-dioxanyl, morpheolino, thiomorpholino, l‘.hiomorpholino sulfoxidyl,
thiomorpholino sulfonyl, piperidinyl, piperidinonyl, pyrrolidinyl and dioxolanyl,
each of the aforementioned Z are optionally substituted with one to three halogen, C,

alkyl, Cy.¢ alkoxy, C,.; alkoxy-Ci.3 alkyl, C,.¢ alkoxycarbonyl, aroyl, C;.3acyl, oxo,
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hydroxy, pyridinyl-C;.3alkyl, imidazolyl-C,.; alkyl. tetrahydrofuranyl-C).; alkyl. nitrile-
Caalkyl. nitrile, carboxy. phenyl wherein the phenyl ring is. optionally substituted with
one to two halogen, C; alkoxy, hydroxy or mono- or di-(C,.; alkyl)amino. C, alkyl-
S(O)m, or phenyl-S(O)m wherein the phenyl ring is optionally substituted with one to two
halogen, C,.q alkoxy. hydroxy, halogen or mono- or di-(C 1.3 alkyl)amino;

or Z is optionally substituted with one to three aminp or amino-C,_; alky! wherein the N
atom is optionally independently mono- or di-substituted by aminoC,_salkyl, C;.salkyl,
arylCozalkyl, C1.5 a_lkoxyCl-g alkyl, C;.s alkoxy, aroyl, Cy3acyl, C.;alkyl-S(O)y- or
arylCy_salkyl-S(O)n- each of the aforementioned alkyl and aryl attached to the amino
group is optionally substituted with one to two haldgen, C)¢ alkyl or C, alkoxy;

or Z is optionally substituted with one to three aryl, heterocycle or heteroaryl as
hereinabove described in this paragraph each in turn is optionally substituted by halogen,
Ci.¢ alkyl or C; alkoxy; '

or Z is hydroxy. halogen, nitrile, amino wherein the N atom is optionally independently
mono- or di-substituted by C;sacyl, C.salkyl or C;.3alkoxyCisalkyl, Cy.salkyl branched .
or unbranched, C)_salkoxy, Ci.3acylamino, nitrileC;.4alkyl, C.¢ alkyl-S(O)m, and phenyl-
S(O)m, wherein the phenyl ring is optionally substituted with one to two halogen, C¢
alkoxy, hydroxy or mono- or di-(C;.; alkyl)amino;

each R, is independently:

C-10 alky! branched or unbranched optionally partially or fully halogenated, whcrein one
or more C _a_tqrﬁs are optionally independently replaced by O, N or S(O)p, and wherein
said C).jo alky] is optionally substituted with one to three Cs.10 cycloalkyl, hydroxy, oxo,
phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, pyrrolidinyl,
imidazolyl, pyrazolyl, thienyl, furyl, d_ioxolanyl, isoxazoly! or isothiazolyl; each of the
aforementioned being optionally substituted with one to five groups selected from
halogen, C;.¢ alkyl which is optionally partially or fully halogenated, Cs.s cycloalkanyl,
Cs cycloalkenyl, hydroxy, nitrile, Cy_3 alkoxy which is optionally partially or fully -
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halogenated or NH2C(O). mono- or di(C;.zalkyl)amino. and mono- or

di(C;-3alkyl)aminocarbonyl:

orR;is

cyclopropyloxy. cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, or cycloheptyloxy each
being optionally partially or fully halogenated and optionally substituted with one to three
Cy3alkyl groups optionally partially or fully halogenated. nitrile, hydroxyC,.;alkyl or
aryl; or an analog of such cycloalky! group wherein one to three ring methylene groups
are independently replaced by O, S(O)y. CHOH, >C=0, >C=S or NH;

phenyloxy or benzyloxy each being optionally partially or fully halogenated and
optionally substituted with one to three C;.; alkyl groups optionally partially or fully
halogenated, nitrile, hydroxyC,.;alkyl or aryl; or an analog of such cycloaryl group

wherein one to two ring methyne groups are independently replaced by N;

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclopentanyl,
bicyclohexanyl or bicycloheptanyl, each being optionally partially or fully halogenated .
and optionally substituted with onc to three C,.3 alkyl optionally partially or fully: -
halogenated, nitrile, hydroxyC,alkyl or aryl; or an analog of such cycloalkyl group-
wherein one to three ring methylene groups are indepcndently replaced by O, S(O)p,
CHOH, >C=0, >C=S or NH;

Cs.10 branched or unbranced alkenyl each being optionally partially or fully halogenated,
and optionally substituted with one to three C,.s branched or unbranched alkyl, phenyl,
naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl,
thienyl, furyl, isoxazolyl or isothiazolyl, each of the aforementioned being substituted
with one to five halogen, C,_¢ alkyl which is optionally partially or fully halogenated,
cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, hydroxy, nitrile, C;.3 alkyloxy
which is optionally partially or fully halogenated, NH,C(O), mono- or di(C;.
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salkyl)aminocarbonyl: the Cs.i¢ branched or unbranced alkenyl being optionally .

interrupted by one or more heteroatoms chosen from O. N and S(O)m:’

cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl.
bicyclohexeny] or bicycloheptenyl, wherein such cycloalkenyl group is optionally

substituted with one to three Cy.; alkyl groups;
0x0, nitrile, halogen;
silyl containing three C,4 alkyl groups optionally partially or fully halogenated: or

C3.¢ alkynyl branched or unbranched carbon chain optionally partially or fully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH or -
S(O)m and wherein said alkynyl group is optionally independently substituted with one to.
two oxo groups, hydroxy, pyrroldinyl, pyrrolyl, tetrahydropyranyl, one or more C,.4 alkyl.
optionally substituted by one or more halogen atoms, nitrile, morpholino, piperidinyl,
piperazinyl, imidazolyl, phenyl, pyridinyl, tetrazolyl, or mono- or di(C,.zalkyl)amino

optionally substituted by one or more halogen atoms; -

each R,. Ry, and Rs is
a C;.¢ branched or unbranched alkyl optionally partially or fully halogenated, C,.¢acyl,
aroyl, C.4 branched or unbranched alkoxy, each being optionally partially or fully
halogenated, halogen, methoxycarbonyl, C,.3 alkyl-S(O)r optionally partially or fully
halogenated, or phenyl-S(O)y; : '
ORg, C\.6 alkoxy, hydroxy, nitrile, nitro, halogen;
or amino-S(O)m- wherein the N atom is optionally independently mono- or di-substituted

by Ci.salkyl or arylCo.3alkyl, or amino wherein the N atom is optionally independently
mono- or di-substituted by C,.3alkyl, arylCo_salkyl, Cy_sacyl, Ci.¢alkyl-S(O)pn- or arylCe.
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3alkyl-S(O)m-. each of the aforementioned alkyl and aryl in this subparagraph are
optionally partially or fully halogenated and optionally substituted with one to two Cy.¢
alkyl or C,.4 alkoxy:

each R; is independently:

phenyl, naphthyl, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
pyrrolidinyl, imidazolyl. pyrazolyl, thiazolyl, oxazoyl, [1,3,4Joxadiazol, triazolyl, -

10 tetrazolyl, thienyl, furyl, tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl,
isoquinolinyl, indolyl, benzimidazolyl. benzofuranyl, benzoxazolyl, benzisoxazolyl,
benzpyrazolyl, benzothiofuranyl, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl,
quinoxalinyl, quinazolinyl, purinyl or indazolyl, each of the aforementioned is optionally
substituted with one to three phenyl, naphthyl, heterocycle or heteroaryl as hereinabove -

15  described in this paragraph, C,.¢ branched or unbranched alkyl which is optionally- -
partially or fully halogenated, cyclopropanyl, cyclobirtanyl, cyclopentanyl, cyclohexanyl,
cycloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, phenyl C,.s alkyl,
naphthyl C,.s alkyl, halogen, hydroxy, oxo, nitrile, C,.; alkoxy optionally partially or fully
halogenated, phenyloxy, naphthyloxy, heteroaryloxy or heterocyclicoxy wherein the

20  heterocyclic or heteroaryl moiety is as hereinabove described in this paragraph, nitro,
amino, mono- or di-(C,.3alky)lamino, phenylamino, naphthylamino, heteroaryl or
heterocyclic amino wherein the heteroaryl heterocyclic moiety is as hereinabove
described in this paragraph, NH,C(O), 2 mono- or di-(C;-3alkyl) aminocarbonyl, Cys
alkyl-C(0)-Cy alkyl, amino-C,.s alkyl, mono- or di-(C,.salkyl)amino. mono- or di~(C;.

25  salkyl)amino-C,.s alkyl, amino-S(O),, di~(C,.3alkyl)amino-S({0O),, R7-C).s alkyl, Rs-C;.5
alkoxy, Ro-C(0)-Cj.s alkyl, Ry¢-Cy5 alkyl(Ry)N, carboxy-mono- or di-(C;.salkyl)-amino;

a fused aryl selected from benzocyclobutanyl, indanyl, indenyl, dihydronaphthyl,
tetrahydronaphthyl, benzocycloheptanyl and benzocycloheptenyl, or a fused heteroaryl
30 selected from cyclopentenopyridinyl, cyclohexanopyridinyl, cyclopentanopyrimidinyl,

cyclohexanopyrimidinyl, cyclopentanopyrazinyl, cyclohexanopyrazinyl,
251
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cyclopentanopyridazinyl, cyclohexanopyridazinyl, cyclopentanoquinolinyl, o

_eyclohexanogquinolinyl, cyclopentanoisoquinolinyl, cyclohexanoisoquinolinyl,
cyclopentanoindolyl, cyclohexanoindolyl. cyclopentanobenzimidazolyl,
cyclohexanobenzimidazolyl, cyclopentanobenzoxazolyl, cyclohexanobenzoxazélyl.
cyclopentanoimidazolyl, cyclohexanoimidazolyl, cyclopentanothienyl and
cyclohexanothienyl; wh_erein the fused aryl or fused heteroaryl ring is independently
substituted with zero to three phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl. imidazolyl, pyrazolyl. thienyl, fury1=, isoxazolyl, isothiazolyl, Cy.
alkyl which is optionally partially or fully halogenated, halogen, nitrile, C.3 alkyloxy
which is optionally partially or fully halogénated, phenyloxy. naphthyloxy, heteroaryloxy
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino. mono- or di'—(C 1-3alkyl)amino, phenylamino,
naphthylamino; heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic

. moiety is as hereinabove described in this paragraph, NH:C(O)-, mono- or di-(Ci. " -

: “salkyl)aminocarbonyl, Ci.s alkyl-OC(O); C\.s alkyl-C(0)-Cy.4 alkyl, ‘amino-C,.s alkyl,

- mono- or di-(C}.3)alkylamino-Ci s alkyl, Rj>-Ci.s alkyl, R13-Cy.5 alkoxy, Ris-C(0):Cis

alkyl or Ris-Cisalkyl(Rig)N; -

cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl, -~ -
bicyclopentanyl, bicyclohexanyl or bicycloheptanyl, each being optionally be partially or’
fully halogenated and optionally substituted with one to three C;.; alkyl groups, or an
analog of such cycloalkyl group wherein one to three rin'g methylene groups are:
independently replaced by O, S, CHOH, >C=0, >C=S or NH;

cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl,
bicyclohexenyl or bicycloheptenyl, each optionally substituted with one to three C;.3 alkyl
- groups; '

_ C)4 alkyl-phenyl-C(0)-C 4 alkyl-, C.4 alkyl-C(0)-C,.4 alkyl- or C,4 alkyl-phenyl-

S(O)m-Ci4 alkyl-;
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C\.¢ alkyl or C, branched or unbranched alkoxy each of which is optionally partially or
fully halogenated or optionally substituted with Rs;

OR3 or C,.¢ alkyl optionally substituted with ORg;
amino or mono- or di-(C;_salkyl)amino optionally substituted with R,e;

R20C(O)N(R2:1)- R220- or RR2aNC(O)~: Rae{ CH2)mC(OIN(R21)-, R23R2aNC(0)-C;.
salkoxy or Ra6C(O)(CHz2)mN(R21)-;

Ca.salkeny] substituted by R23R24NC(O)-;

Cs.s alkyny! branched or unbranched carbon chain, optionally partially or fully -

halogenated, wherein one or more methylene groups are optionally replaced by O, NH, -

S(O)m and wherein said alkynyl group is optionally independently. substituted with one to

two oxo groups, pyrroldinyl, pyrrolyl, morpholino, piperidinyl, piperazinyl, imidazolyl,
phenyl, pyridinyl, tetrazolyl one or more Cy.4 alkyl optionally substituted by one:or more
halogen atoms, nitrile, morpholino, piperidinyl, piperazinyl, imidazolyl, phenyl,
pyridinyl; tetrazolyl, or mono- or di(C4 alkyl)amino optionally substituted by one or
more halogen atoms;

C,.¢acyl or aroyl;
Rgis a:

Ci4 alkyl optionally partially or fully halogenated and optionally substituted with Ryg;
each Ry, Rg, Ry, Rjo, Ri2, Ri3. Risa, Ris, Ri7, Rig, Ras and Ry is independently:

ﬁitrile, phenyl, morpholino. piperidinyl, piperazinyl, imidazolyl, pyridinyl, tetrazolyl,
amino or mono- or di-(C)salkyl)amino optionally partially or fully halogenated;
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each R,; and R, is independently:
hydrogen or C, alkyl optionally partially or fully halogenated; -

Ry is independently: _ _
hydrogen or a C,4 alkyl optionally independently substituted with oxo or Ras;

Rao is indcpcndemly:
C;.10 alky! optionally partially or fully halogenated. phenyl, or pyridinyl;

Ry, is independently:
hydrogen or C;_; alkyl optionally partially or fully halogenated;

. each Ras, Ra3 and Ray is independently:

hydrogen, C,.¢ alkyl optionally partially or fully halogenated, said C,.¢ alkyl is optionally

interrupted by one or more O, N or S, said C, alkyl also being independently optionally

substituted by mono- or di-(C).3alkyl)aminocarbonyl, ‘phenyl, pyridinyl, amino or mono-
- or di-(C4alkyl)amino each of which is; optionally partially or fully halogenated and

optionally substituted with mono- or di-(C,:alkyl)amino; -

or Ry; and Ry4 taken together optionally form a heterocyclic or heteroaryl ring;

m=0,1o0r2;

WisOorSand

pharmaceutically acceptable derivatives thereof.

26. The compound according to claim 25 wherein:

-Eis
-CH,-, -NH- or -O-;
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Wis O and
Gis:

phenyl, naphthyl, benzocyclobutanyl, dihydronaphthyl, tetrahydronaphthyl,
benzocycloheptanyl, benzocyclohepienyl, indanyl, indenyl;

pyridinyl, pyridonyl, quinolinyl, dihydroquinolinyl, tetrahydroquinoyl, isoquinolinyl,
tetrahydroisoquinoyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzimidazolyl,
benzthiazolyl, benzooxazolyl, benzofuranyl, benzothiophenyl, benzpyrazolyl, ~
dihydrobenzofuranyl, dibenzofuranyl, dihydrobenzothiophenyl, benzooxazolonyl,

benzo[1,4]oxazin-3-onyl, benzodioxolyl, benzo[1,3]dioxol-2-onyl, benzofuran-3-onyl, -

tetrahydrobenzopyranyl, indolyl, 2.3-dihydro-1H-indolyl, indolinyl. indolonyl,
indolinonyl, phthalimidy]; _ __
oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, piperazinyl,
morpholino, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl, tetramethylene
sulfoxidyl, oxazolinyl, 3,4-dihydro-2H-benzo[1,4]oxazinyl, thiazolinyl. imidazolinyl, -
tertrahydropyridiny], homopiperidinyl, pyrrolinyl, tetrahydropyrimidinyl, ,
decahydroquinolinyl, decahydroisoquinolinyl, thiomorpholino, thiazolidinyl,
dihydrooxazinyl, dihydropyranyl, oxocanyl, heptacanyl, thioxanyl or dithianyl;

wherein G is optionally substituted by one or more R, R, or R3.

27. The compound according to claim 26 wherein
E is -NH-;
G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,

benzimidazolyl, benzooxazolyl, benzooxazolonyl, benzofuranyl, benzothiophenyl,

benzpyrazolyl. dihydrobenzofuranyl. dihydrobenzothiophenyl, 3,4-dihydro-2H-
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benzo[1.4]oxazinyl. indanyl. indcnyl, indolyl, indolinyl. indolonyl. 2.3-dihydro-1H- -

indolyl or indolinonyl, wherein G is optionally substituted by one or more R;. R; or R3:

Ar is:
5
naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, indanyl. indeny! or indolyl each being optionally substituted by
one or more Ry or Rs groups,
10 | Xis:

phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridinony!, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl, - ' -
piperazinyl, pyridazinyl or pyrazinyl; each -béing_ 6ptioﬁalliy independently substituted
-15.  with one to three C;4 alkyl, C 4alkoxy, hydroxy, nitrile, amino, mono- or di-(Cys
. -alkyl)amino, mono- or di-(C:3:alkylamino)carbonyl, NH,C(O); C\1¢ alkyl-S(O)p ot
-halt)gen;" oo o B s

20 - . Yis: -
a bond or
~ a Cy4 saturated or unsaturated carbon chain wherein one or more of the C atoms is
- optionally replaced by O, N, or S(O), and wherein Y is optionally independently
25  substituted with one to two oxo groups, nitrile, phenyl or one or more Cy.4 alkyl
optionally substituted by one or more halogen atoms;

Zis:

30 phenyl, heteroaryl selected from pyridinyl, piperazinyl, pyrimidinyl'; pyridazinyl,
pyrazinyl, imidazolyl, furanyl, thienyl and pyranyl, heterocycle selected from 2-oxa-5-
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aza-bicyclo[2.2.1]heptanyl. tctrahydropyrimidonyl, pentamethylene suifidyl.
pentamethylene sulfoxidyl, pentamethylene sulfonyl. tetramethylene sulfidyl.
tetramethylene sulfoxidyl tetramethylenc sulfonyl. tetrahydropyranyl. tetrahydrofuranyl,
1,3-dioxolanonyl, 1.3-dioxanonyl. 1.4-dioxanyl. morpholino, thiomorpholino,
thiomorpholino sulfoxidyl, piperidinyl. pipcridinonyl, dihydrothiazolyl, dihydrothiazolyl
sulfoxidyl, pyrrolidinyl and dioxolanyl which are optionally substituted with one to three

nitrile, C,3 alkyl, C,.; alkoxy, amino. mono- or di-(C.3 alkyl)amino, CONH; or OH;

or Z is optionally substituted by phenyl, heterocycle or heteroary! as hereinabove
described in this paragraph each in turn is optionally substituted by halogen. C,; alkyl or
C,-3 alkoxy; ' '

or Z is nitrile, nitrileC, 3 alkyl, C,.¢ alkyl-S(O)n, halogen, hydroxy. C,.3 alkyl, C;;
acylamino, C;.4 alkoxy, amino, mono- or di-(C,.3 alkyl)aminocarbohyl, Or amino mono or
di-substituted by aminoC,4 alkyl or C;_salkoxyC,.salkyl;

each R, is independently: .

C). alkyl branched or unbranched optionally partially or fully halogenated, wherein one
or more C atoms are optionally independently replaced by O, N or S(O)y, and wherein
said C,.¢ alkyl is optionally substituted with one to three C;-s,cycldalkyl, oxo, phenyl,
dioxolanyl, pyrrolidinyl, furyl, isoxazolyl or isothiazolyl; each of the aforehlentioned '
being optionally substituted with one to three groups selected from halogeﬁ, Cy3 alkyl
which is optionally partially or fully halogenated, hydroxy, nitrile and C,.;alkoxy which
is optionally partially or fully halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or
bicyclohexanyl, cach being optionally partially or fully halogené,ted and optionally

- substituted with one to three C;_3 alkyl groups optionally partially or fully halogenated,

nitrile, hydroxyC,_;alky! or phenyl; or an analog of such cycloalkyl group wherein one to
three ring methylene groups are independently replaced by O, S, CHOH, >C=0, >C=S or
NH; '
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0X0;

Cie alkyoyl branched of unbranched carboh chéin opti.ona.ll)r partially or fully

halogenated. wherem one or more methylene groups are optlonally replaced by O, NH or

S(O)m and wherem said alkynyl group is optionally mdependentlv subsntuted with one to
two oxo groups. hydroxy, pyrroldinyl, pyrrolyl tetrahydropyranyl, C,.4 alkyl opuona!ly

substituted by one or more halogen atoms, nitrile. morpholino, piperidinyl, piperazinyl,

imidazol_yl, phenyl, pyﬁdinyi, tetra;olyl, Or mono- or di(C|.3alkyl)amino optionally

substituted by one or more halogen atoms;

or

silyl co_htaining three C)4 alkyl groups optionally partially or fully halogenated, ..

Ry isindependently:

- aCys branched or unbranched aikyl optionally parﬁally or fully halogenated acetyl,

20

25

30

aroyl Ci4 branched or unbranched alkoxy, each bemg optlonally partlally or fully
halogenated halogen methoxycarbonyl C..z alkyl-S(O)m opuonally parhally or fulh
halogenated, or phenyl-S(O)n,;

C3 alkoxy, hydroxy, nitrile, nitro, halogen;

or amino-S(O)wm- wherein the N atom is optionally indépendently mono- or di-substituted

by C, 3alky1 or arleo.3a]kyl or ammo wherein the N atom is optlonally mdependently

~ mono- or dl-substltuted by C, 3alkyl arylCosalkyl, C|.3acyl Ci4alkyl-S(O)m- or arylCo.

3alkyl-S(O)y-, each of the aforementioned alkyl and aryl in this subparagraph are
optionaﬂy partially or fully halogenatod and optionally subs'_tituted with one to two Cy.3
alkyl or C).3 alkoxy; |
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R; is independently:

phenyl, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrrolidinyl. imidazolyl,
[1.3,4]oxadiazol, pyrazolyl, each is optionally substituted with one to three phenyl,
naphthyl, heterocycle or hetcroaryl as hereinabove described in this paragraph, C,.¢ alkyl
which is optionally partially or fully halogenated, cyclopropanyl, cyc]'obutanyl.
cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl,

bicycloheptanyl, phenyl C,.5 alkyl, naphthyl C,.s alkyl, halogen, oxo, hydroxy, nitrile, Cy.3 -

alkoxy optionally partially or fully halogenated, phenyloxy, naphthyloxy, heteroaryloxy
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino, mono- or di~(C,.zalkyl)amino, phenylamino,
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic

moiety is as hereinabove described in this paragraph, NH>C(Q), a mono- or di-(C,."

salkyDaminocarbonyl, C,.s alkyl-C(0O)-C;.4 alkyl, mono- or di-(C;.3alkyl)amino, mono-or -

di-(C).3)alkylamino-C;.s alkyl, mono- or di-(C;.3alkyl)amino-S(O),, R;-C,.s alkyl, Rs-C;.5
alkoxy, R9-C(O)-C1-5 alkyl, R‘m—C 1-5 alkyl(R. x)N,' 'carboxy-mono- or di-(C|.5)'-alkyl'-

amino;

Ci3 alkyl or C,4 alkoxy each being optionally partially or fully halogenated or optionally
substituted with R7; '

OR; or Cy alkyl optionally substituted with ORs;

amino or mono- or di- (Cy-; alkyl)amino optionally substituted with Ryq;

RzoC(O)N(Rgl)-, Rzzo- M R23R24NC(0)-; RzﬁCHzC(O)N(Rzl)-, R23R24NC(O)—C,.2alkoxy :

or RasC(OYCHN(R2))-

Caalkenyl substituted by Ra3Ro:NC(O)-; or
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. Ca.4 alkynyl branched or unbranched carbon chain optionally partially or fully

halogenated wherein one of the methylenc groups is optionally replaced by O. and
optionally independently substituted with one to two 0x0 groups, pyrroldinyl. pyrrolyl.
morpholino, piperidinyl, piperazinyl. imidazolyl, phenyl, pyridinyl. tetrazolyl or one or

more C, alkyl optionally substituted by one or more halogen atoms:
Cisacyl; and

Rg3 and Ry taken together optionally form imidazolyl, piperidinyl, morpholino,

~ piperazinyl or a pyridinyl ring. .

.- 28.  The compound according to claim 27 wherein: -

15

G Iis _ _ . : . _ :
 phenyl, pyridinyl, pyridonyl, naphthiyl, quinolinyl, isoquinolinyl, pyrazinyl, 3,4-dihydro- -
2H-benzo[ 1,4]oxazinyl, benZothiophenyl, dihydrobenzofuranyl, dihydrobenzothiophenyl,

" 'benzooxazolyl, indanyl, indolyl, indolinyl, indolony! or indolinonyl, wherein G is

20

25

30

- optionally substituted by one or more Rj;R; orRs;
Ar is naphthyl;

Xis o .
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl each being optionally independently substituted with one to three Ci4 alkyl, C,.-
salkoxy, hydroxy, nitrile, amino, mono- or di-(C;.3 alkyl)amino, mono- or di~(C;.3
lalkylamino_)carbonyl, NH,C(0), C;.¢ alkyl-S(O)m or halogen,

Yis:

a bond or
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a C,.y saturated carbon chain wherein one or more of the C atoms is optionally replaced

by O. N or S and wherein Y is optionally independently substituted with nitrile or oxo;
Zis:

phenyl, pyridinyl, pyrimidinyl, pyridazinyl. pyrazinyl, imidazolyl, dihydrothiazolyl,
dihydrothiazolyl sulfoxide, pyranyl, pyrrolidinyl, phenylpiperazinyl. tetrahydropyranyl,
tetrahydrofuranyl, dioxolanyl, 2-oxa-3-aza-bicyclo[2.2.1]heptanyl, morpholino,
thiomorpholino, thiomorpholino sulfoxidyl. piperidinyl, piperidinonyl, piperazinyl or
tetrahydropyrimidonyl each of which are optionally substituted with one to two Cy.; alkyl -
or C,.; alkoxy; or '

Z is hydroxy, C,; alkyl, C, , alkoxy. C, ; acylamino, C, ; alkylsulfonyl, nitrile C, ; alkyl
or amino mono or di-substituted by C, , alkoxyC, ; alkyl;

each R; is independently:

Cis alkyl branched or unbranched optionally partially or fully halogenated, wherein one
or more C atoms are optionally independently replaced by O, N or S(O)m, and wherein’
said C;.s alkyl is optionally substituted with oxo, dioxolanyl, pyrrolidinyl, furyl or
phenyl each optionally substituted with one to three halogen, C, alkyl which is
optionally partially or fully halogenated, hydroxy, nitrile and C,_3alkoxy which is
optionally partially or fully halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally
substituted with one to three C, 3 alkyl groups optionally partially or fully halogenated,
nitrile, hydroxyC,.zalkyl or phenyl; and an analog of cyclopropyl, cyclobutyl,
cyclopentanyl, cyclohexanyl, bicyclopentanyl or bicyclohexanyl wherein one ring
methylene group is replaced by O; '
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0X0;

Ca. alkynyl optionally partially or fully halogenated wherein one or more methylene
groups are optionally replaced by O. and optionally independently substituted with one to
two oxo groups, hydroxy, pyrroldinyl. pyrrolyl. tetrahydropyranyl, C.4 alkyl optionally
substituted by one or more halogen atoms. nitrile, morpholino, piperidinyl, piperazinyl,
imidazolyl, phenyl, pyridinyl, tetrazolyl. or mono- or di(C..;alkyl)amino optionally

substituted by one or more halogen atoms;

or

silyl containing three C,., alkyl groups optionally partially or fully halogenated;
each Ry is indep;ndently: |

a C,4 alkyl optionally partially or fully halogenated, C,4 alkoxy optionally partially or
fully halogenated, bromo, chloro, fluoro, methoxycarbonyl, methyl-S(O), ethyl-S(O)m

- . each optionally pértially or fully halogenated or phenyl-S(O)n;

20+

25

30

~or R, is mono- or di-C, ;acylamino, amino-S(0O),, or S(0),;amino wherein the N atom is

mono- or di-substituted by C, ;alkyl or phenyl, nitrile, nitro or amino;
. each R3 is independently:
phenyl, morpholino, pyridinyl, pyrimidinyl, pyrrolidinyl, 2,5-pyrrolidin-dionyl,
imidazolyl, [1,3,4]oxadiazol, pyrazolyl. each of the aforementioned is optionally
substituted with one to three C)_3 alkyl which is optionally partially or fully halogenated,

halogen, oxo, hydroxy, nitrile and C,.3 alkoxy optionally partially or fully halogenated;

C)3 alkyl or C, 3 alkoxy optionally partially or fully halogenated or optionally substituted
with R;7; ’ o '
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OR;3 or (.3 alky] optionally substituted with OR,g:

amino or mono- or di-(C,-3 alkyl)amino optionally substituted with Ro;

RzoC(O)N(Rzl )-. Rp_zo- . R23R24NC(0)-; Rz(,c HzC(O)N(Rzl)-, NH2C(O)methoxy or
5 Rz(,C(O)CH N (R_‘z 1)-2

C,.4 alkenyl substituted by R3RiNC(O)-; or

C4 alkynyl substituted with pyrroldinyl or pyrro.lyl;
10
Cjsacyl and

Rj3 and Ry, taken together optionally form morpholino.

15

29.  The compound according to claim 28 wherein

G is pheny, pyridinyl, pyridonyl, 2-naphthyl. quinolinyl, isoquinolinyl,
dihydrobenzofuranyl, indanyl, 5-indolyl, 3-ox0-3 +4-dihydro-2H-benzo[1,4Joxazin-8-yl,

20 benzooxalolyl, 2,3-dihydrobegzooxazol-7-yl, 2-0x0-2,3-dihydro-1H-indol-5-yl, indolinyl,
indolonyl, or indolinonyl , wherein G is optiénally substituted by one or more R,, R or
R3;

Ar is 1-naphthyl;

25
Xis:
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl .or
pyrazinyl;
30
Yis:
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abondor-
-CHy-, -CHyCHp-. -C(O)-. -O-. -S-, -NH-CH,CH,CHp- , -N(CH3)-,
CHo(CN)CH,-NH-CH, or -NH-;

Zis
morpholino, dioxolanyl, ietrahydrofuranyl. pyridinyl, 2-oxa-5-aza- |
'bicyclo[2.2.l]heptanyl. C|.3alkoxyphenylpiperazinyl, hydroxy, C,.alkyl,
N,N-diC,;alkoxyC.;alkylamino, C;;acylamino, Csalkylsulfonyl or nitrileCl.jalkyl;

each R; is independently:

'Cy.5 alkyl optionally partially or fully halogenated wherein one or more C atoms are

* optionally independently replaced by O ot N, and wherein said C;.s alkyl is optionally
" substituted with oxo, dioxolanyl, pyrrolidiny], furyl or phenyl optionally substituted by -
S Ci-ialkoxy; L N R . L

cyclopropyl, cyclopentanyl, cyclohexanyl and bicyclopentanyl optionally substituted with
one to three methyl groups optionally partially or fully halogenated, nitrile,

- hydroxymethy! or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or

trimethy] silyl;
propynyl substituted hydroxy or tetrahydropyran—2-yloxy;

Rz is

is mono- or di-C;.3acylamino, amino-S(O)n or S(O)m amino wherein the N atom is mono-

* or di-substituted by C,.salky] or phenyl, bromo, chloro, fluoro, nitrile, nitro, amino,

methylsulfonYl optionally partially or fully halogenated or phenylsulfonyl;

-each Rj is independently:
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phenyl. morpholino, pyridinyl, pyrimidinyl. pyrrolidinyl. 2.5-pyrrolidin-dionyl,
imidazolyl. {1,3.4)oxadiazol or pyrazolyl, each is optionally substituted with C,.; alkyl

which is optionally partially or fully halogenated:

C\3 alkyl or C,.; alkoxy each being optionally partially or fully halogenated or optionally
substituted with diethylamino; '

OR 3 or C); alkyl optionally substituted with OR3:
amino or mono- or di-(C).; alkyl)amino optionally substituted with R,9;

CH3C(O)NH-, Rzzo- : R23R24NC(O)-; stCHgC(O)N(Ru)—, NHzC(O)methoxy or
R26C(O)CH2N(R21)-;

Cz4alkenyl substituted by R23R4NC(O)-; or

C,.4 alkyny! substituted with pyrroldinyl or pyrrolyl;

C)2acyl; and

R33 and Ry4 are H or Ry; and Ry4 taken togéther optionally form morpholino; and

Ry is morpholino.

30. The compound according to claim 29 wherein

Gis
phenyl, pyridinyl, 5-indolyl, 3-oxo0-3,4-dihydro-2H-benzo[1,4]Joxazin-8-yl,
benzooxalolyl, 2,3-dihydrobenzooxazol-7-yl, 2-oxo0-2,3-dihydro-1H-indol-5-y! or 2-
naphthyl wherein G is optionally substituted by one or more R;, R; or R3;
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X is: _
imidazolyl, pyridinyl. pyrimidinyl or pyrazinyl;

5 Yis: - _ : . S
a bond, CH3(CN)CH-NH-CH,, -CI1>-. -NTI-CI1,CH;CH,- or- -NH-: - -

| _ Z is morpholin-4yl. dioxolan-2yl, tetrahydrofuranyl, pyridinyl. 2-oxa-5-aza-
bicyclo[2.2.1]hept-5yl, methoxyphenylpiperazinyl, hydroxy, methyl. N,N-

10  dimethoxyethylamino, acetylamino, mcthylsulfonyl or cyanoethyl;

each R, is independently: -
tert-butyl, sec-butyl, tert-amyl, phenyl. tetrahydropyran-2-yloxypropynyl,
hydroxypropynyl, trihalomethyl, 2.2-diethylpropionyl or cyclohexanyl;
15 _ .
R, is chloro, nitro, amino, nitrile, methylsulfonylamino, diacetylamino,

phénylsulfonylamino, N,N-di(methylsulfonyl)amino, methylsulfonyl or

g tﬁhalomethylsulfonyl;
. 20. . - Rgisindependently:
methyl, C, 3 alkoxy, methoxymethyl, hydroxypropyl, dimethylamino. C,.alkylamino,

NH,C(O)methoxy, acetyl, pyrrolidinyl, imidazolyl, pyrazolyl, morpholino or

morpholinocarbonyl.

25

31.  The compound according to claim 30 wherein X is pyridinyl. '

30

32. The compound according to claim 31 wherein the pyridinyl is attached to Ar via
the 3-pyridinyl position. :
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33. A compound selectc_:d from:

1-{5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(4-(morpholin-4-yl-
methylDphenyl)naphthalen-1-yljurca;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4-(2-(morpholin-4-
yl)ethyl)phenvl)naphthalen- -yl]urea:

-[5-tert—buty1-7-p-tolyl-'?H-pyrazol 3-yl}-3- [4-(3-(morph0hn-4—yl-
methyl)phenyl)naphtha}en- -yljurea,

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3- [4-(6—morpholm-4-ylmethyl-pyr1d1n-3-
yDnaphthalen-1-yljurea;

1-{5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3- [4-(5-morphohn-4-ylmethyl-pyndm—Z-
yl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4- (3-morphohn-4-ylmethyl-ﬁ1r-2-
yD)naphthalen-1-ylJurea;

-[5-(ert-butyl—2—(6-methyl-pyndm—a-yl)-2H~pyrazol-3-yl]-a—[4 (6—morpholm-4-
ylmethyl-pyridin-3-yl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-methyl-2H-pyrazol-3-y1}-3- [4-(6-morphohn—4—ylmethyl-pyndm-3- -
yDnaphthalen-1-yljurea

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(5- (morphol1n-4-yl-methyl)pyndm—Z-yl)— :

naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1]-3- -[4- (6—(morpholm-4-yl-methyl)pynd1n—3-y])- :

naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(3- (2-(pyrldm-2-
yl)ethylamino)cyclohexenyl)-naphthalen-1-yi}-urea;

1 -[5-tert-butyl-2-p-to]y1-2H-pyrazol-3 -yl}-3-[4-(4-(pyridin-3-yl-
methylaminomethyl)phenyl)naphthalen-1-yli}-urea;.

l-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)—2H-pyrazol-3-yl]-3-[4-(4-'(m.orpholin-4-yl-
methyl)phenyl)naphthalen-1-yl]-urea;

1 —[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2Hprrazol-3 -yl]-3-[4-(6-(4-
hydroxybutylamino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(4-methyl-3-carbamylphenyl)-2H-pyrazol-3-yl]-3-[4-(6-(morpholin-4-
yl-methyl)pyridin-3-yl)naphthalen-1-yl}-urea;
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1- [5-tert—buty1—7-(6-methyl pynd1n—3 yl)—2H—pvrazol-3-yI]-.>-[4-(4 (.)-hydro*{}plpendm-
1-yl-methyl)phenyl)naphthalen-1-yl]-urea: i

1-[5-tert-butyl-2-(6-methyl-pyridin-3- yl)-7H-p\razol-3-yl]-.> [4 (4-(4-hydroxymorphohn—
4-yl—methyl)phenyl)naphthalen— -yl}-urea;

1-[5-tert-butyl- ?-(6-methyl-pyr|d1n-3-yl)-’7H-pvrazol-3-yl]-.>-[4 (3 (morpholm-4-yl-
methyl)cyclohexenyl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2- (6—methy1-pyndm-3—y])-2H-pyrazol 3-yl]-.> [4-(4-(tetrahydr0ﬁ1ran—3-yl-
methyl)—3-hydroxyphenyl)naphthalen- -yl]-urea

-[5-tert-buty1-2-(6-methyl-pynd1n-—3-yl) -2H-pyrazol-3-yl]-3-[4- (4-(N N-di-(2-
methoxyethyl)aminomethyl)phenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl]-3-[4-(6-(3-
cyanopropoxy)pyridin-3-yl)naphthalen-_1 -yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-{4- (4-morpholm-4—yl—
mcthyl-plpcrdmyl)naphthalen- -yl]-urea,

1-[5-tert-butyl-2- (6—methyl-pynd1n—3-yl)-2H-pyrazol 3-yl]-3-[4—(4—(N N-dl-(2-
cyanoethyl)ammomethyl)phenyl)naphthalen- -yl]-urca '

-[5-tert—butyl-2 ~(6-methyl-pyridin-3-yl)-2F I-pyrazol-3-yl]-3-[4—(4-(furan-2-yl-methyl)-3-

. _hydroxyphenyl)naphthalen- -yl]-urea

-[S-tett-butyl-z (6-methyl—pyndm—a-yl)-2H-pyrazol 3-y1]-»-[4-(4-(th10morpholm-4-yl- :
methyl)phenyl)naphthalen— -yl]-urea

| 1- [5-tert-butyl-2 (6-methyl-pynd1n-.>-yl)—2H-pyrazol 3-yl]-3-[4-(4-(3-

carboxamidopiperidin-1-yl-methyl)phenyl)naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl]-3-[4-(4-(2-methyl-3-oxo-
piperzin-1-yl-methyl)phenyl)naphthalen-1-yl}-urea;

1-[5-tert-butyl-2-(2-methylpyrimidin-5-y)-2H-pyrazol-3-yl]-3-[4-(6~(morpholin-4-yl-
methyl)pynd1n-3-yl)naphthalen— -yl}-urea;

-[5-tert-butyl-‘7-(6-methyl-pynd1n—3-yl)-2H—pyrazol 3-yl}-3-[4-(6-(4-
hydroxybutyloxy)pyndm—?:-yl)-naphthalen- -yl}-urea;

l-[3-tert-butyl-l'1-l—[l,4']bipyrazol—5-yl]-3-[4-(6-(mdrpholin-4?yl-methyl)pyridin-3-' :
yDnaphthalen-1-yl}-urea; ' _
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1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H-pyrazol-3-yl}-3-[4-(6-(tetrahydrothiopyran-
4-yl-amino)pyridin-3-yl)-naphthalen-1 -yl]-urca;

1-{5-tert-butyl-2- .(2'-cyanoethyl)-2H-pvrazol- -y1]-3-[4-(6-(morpholin-d-yl-
methyl)pyridin-3-yl)- naphthalen— -yl]-urea:

1- [5-tert-butyl-'7-(6-methyl-pvndm-.a-vl)-2H-pyrazol -3-yl]-3- [4-(6 (2.6-
dlmethylmorpholm-4-y|-methy!)pyndm—3-\ 1)-naphthalen-1 -yl]-urea

1- [3—tert-buty]-2-(2-methoxypyndm—:>-yl)-’?H-pyrazol 3-y1}-3-[4-(6- (morphohn~4—yl-
methyl)pyrldm-.)-yl)-naphthalen- -yl]-urea

-[:v-tert-butyl-2-(2-am1noypyndm-3-yl)-2H-pyrazol- -yl] 3-[4-(6- (morpholm-4-yl-
methyl)pyridin-3 -yl)—naphthalen- -yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6- (morpholm—4-yl-4-
carbonyl)pyridin-3-yl)-naphthalen-1-yl]-urea; =

1- [:-tert-butyl-Z-(6-mcthyl-pyndm-3-yI)—2H-pyraml-3-y]] 3-[4-(6- (2-oxa-5-aza-
bicyclof2.2.1]hept-5-yl-methyl)pyridin-3-yl)-naphthalen-1-yl]-urea; . '

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(4- (N- (2-cyanoethy1)—N-
(pyridin-3 -yl-melhy])ammomethyl)phenyl)-naphthalen- -yl}-urea;

1- [5-tert—butyl—2 (6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1]-3- [4-(4-(1\7-(2-cvanoethyl)-N-' o
(tetrahydrofuran- 2-yl-methyl)ammomethyl)phenyl)-ndphthalen- -yl]-urea '

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3- [4-(6-(morphohn—4—yl—
methyl)-4-meth0xypynd1n—3-yl)-naphthalen- -yl]-urea

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4- (6-(1-morphohn—4—yl— :
propyl)pyndm-3-yl)-naphthalen— -yl]-urea .

1- [3-tert-butyl-l'-methyl- 1'H-[1,4'}bipyrazol-5-yl1]-3-[4-(6-(morpholin-4-yl-
methyl)pyndm—3-yl)naphthalen— -yl}-urea;

1- [5-tert-butyl-2 (6-methyl-pyndm—3-yl)-2H-pyrazol~3-yl] 3- [4 (6-( 1-oxo0-
tetrahydrothiopyran-4yl-amino)pyridin-3-yi)-naphthalen-1 -ylj-urea;

}-[5-tert-butyl-2~(6-methyl-pyridin-3-y1)-2H-pyrazol-3-y1]}-3-{4-(6-(tetrahydropyran-4yl-
amino)pyridin-3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2- (6-methyl-pyr1dm-.>-yl)-2H-pyrazol-3-yl] 3-[4-(5- (tetrahydrothlopyran-
4yl-amino)pyrazin-2-yl)-naphthalen-1-yl]-urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-y1}-3-[4-(6-
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(methylcarbonylamino)pyridin—3-yl)-naphthalen- -yl]-ur-ca-

1- [3-tert-butyl-1'-(3-methylsulfanylpropy 1)- 'H—[l 4']b|pyrazol-:>-yl] -3-[4-(6- (morpholm-

4-yl-methyl)pyridin-3-yl)naphthalen-1-yl}-urea:

1 -[S-tert-butyl-2-(2-methylpyrimidin-5-yl)-2H-pyrazol-3 -yl]-3-[4-(6-(1 -0X0-
thiomorpholin-4—yl—methyl)pyridin-3-\'l)naphthalen-' -ylj-urea;

1- [S-tert-butyl—2-(2-methylpyr1m1d1n- -yl)-2H-pyrazol 3-yl]—3 [4- (6-(tetrahydropyrdn-4-
yl-amino)pyridin-3-yl)naphthalen-1-y1}-urea;

1-|5-tert-butyl-2- (2-methylthlopynmldln-S-yI)-ZH-pyrazol- -vl]-3 [4-(6 (morpholm-4—
yl-methyl)pyridin-3-yl)naphthalen-1-y1]-urea;

1-[5-tert-butyl-2-(2-aminopyrimidin-3-yl)- 2H-pyrazol 3-yl]-.>-[4 (6-(morpholm-4-vl- :
methyl)pyridin-3-y)naphthalen-1-yl}-urea;

1- [3-tert-butyl-l'-methyl- 'H -[1.4']bipyrazol- 5-yl] -3- [4-(6 (morphohn-4-yl-
methyl)phenyl)naphthalen-1-yl)-urea;

1- [5-tert-butyl—2-p-tolyl-ZH-pyrazol 3-yl]-3-[4- (6-(1-oxo-tctrahydrothlopyran-4-yl-
ammo)pyndm—3-yl)naphthalen— -yl]-urea;

1- [5-tert-butyl-2-p—toly]-2H-pyrazol 3-yl]-3 [4-(6—(th10morpholm-4-y1-methyl)pyndm—3-
yl)naphthalen-1-yl]-urea;

-[5-tert-butyl-2-p—tolyl-ZH-pyrazol-.a-yl]-3 [4-(2 (morphohn—4—yl carbonyl)pynm1dm-5-
yDnaphthalen-1-yl]-urea; .

S 1- [5—tert—butyl-2-p-tolyl-2H-pyrazol 3-yl]-3 [4-(2-(morpholm-4-yl-methyl)pynmldm-S-

yl)naphthalen— -yl}-urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3- [4 (6—(1-oxo-th10morpholm-4-yl-
methyl)pyridin-3-yl)naphthalen-1-yl}-urea;

1- [5-tert-butyl—2-(2-methylpynmndm—:-yl)—2H—pyrazol 3-yl]-3 [4- (2-(morpholm-4-yl-
methyl)pynmldm-S-yl)naphthalen— ~yl]-urca;

1-(2-tert-Butyl- 5-methyl-pynd1n—4—yl) 3. [4-(6-morpholm—4-ylmethyl-pynd1n-3-yl)-
naphthalen-1-yl}-urea;

l-(3-tert-Butyl;pheny])-3-[4-(6-morpholin-4-yimethyl-pyxidin:3 -yl)-naphihalen—i -yl]-

1 (4-Methyl-bxphenyl-3—yl)-3 [4—(6-morpholm—4-ylmethyl-pynd1n-3-yl)—naphthalen-l-
yl}-urea;
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1-(4-tert-Butyl-biphenyl-2-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea;

1-(5-Isopropyl-2-methyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-(5-sec-Butyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmcthyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxymethyl-phenyl)-3-[4- (6-morpholm-4-y1methyl-pyndm—3-yl)-
naphthalen-1 -yl]-urea

1-(5-tert-Butyl- 2-methoxy-phenyl)—3 [4-(6-morphohn-4-ylmethy1-pyndm-3-yl)- C
naphthalen— -yl}-urea;

1- (5-tert—Butyl-Z-methyl-phenyl) 3-(4-{6- [(.:-methoxy-propyl)-methvl-ammo]-pyrldm-a-
y1}-naphthalen-1-yl)-urea;

-(5-tert-Butyl-Z-methyl-phenyl) 3-[4- (6-m0rphohn-4-ylmethyl—pynd1n-3-yl)—
naphthalen-1 -yl]-urea,

1+(5-tert-Butyl-2-methyl-pyridin-3-y1)-3-[4- (6—morphol1n-4-y1methyl-pyr1dm— -yl)- :
naphthalen-1-yi}-urea;

- 1-[5-(1, 1—Dlmethyl-propyl)-Z-methoxy-phenyl]-3 [4-(6-morpholln-4-ylmethyl-pyndm—3-

yD)-naphthalen-1-yl]-urea;

-[S-tert-Butyl-Z-(lH-pyrazol-4-yl)-phenyl]-3-[4 (G-morpho11n-4-ylmethyl-pyndm-3-yl)--' -
naphthalen-1-yl}-urea; Lo

1-{5-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl- -
pyridin-3-yl)-naphthalen-1-yl)-urea;

l-[5-tert-Butyl-2-(3-hydroxy—propyl)—phenyl]-3-{4-(6-morpholin-4-ylmethyl-pyridin—3'- '
yl)-naphthalen- -yl}-urea;

1-[3-tert-Butyl-2-(morpholine-4-carbonyl)-phenyl]-3- [4 -(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea;

N-(5-tert-Butyl-2-methoxy-3-{3- ~[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
ylJ-ureido}-phenyl)-acetamide;

i](.:-Methyl-naphthalen—Z-yl)—3 [4- (6-morpholm-4-ylrnethyl-pynd1n—3-yl)-naphthalen—1-
i . '
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N-(5-tert-Butyl-2-methoxy-3-{3-[4- (6-morpholm-4-vlmcthyl-pvndm-_a-yl) -naphthalen-1-
ylJ-ureido}-phenyl)-acetamide;

1-[5-tert-Butyl-3-(2.3- dlhydroxy-prop)I)-7-hydroxy-phenyl]-3 [4-(6-morpholm-4-
ylmethyl-pyridin-3-y1)-naphthalen-1-yl]-urea;

1-(2,3-Dimethyl-1H-indol-5-yl)-3-[4- (6-morphohn-4-ylmethyl-pyndm-3-yl)-naphthalen-
-yl]-urea,

1- {S-tert-Butyl -2-methyl-3-[3- (tetrahydro-pyran-Z-yloxy)-prop- -ynyl]-phenyl}-3-[4-(6-
morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea;

1-(2-Methoxy- S-tnﬂuoromethyl-phenyl)-3 [4 (6-morphol1n—4—ylmcthyl-pyndm-3-yl)
naphthalen-1-yl]-urea; -

- 1-[5-2, 2-D1methyl-prop10nyl) 2—methy1-phenyl]-a-[4 (6-morphol1n-4-ylmethyl—pyr1dm-

‘3-yl)-naphthalen-1-yl}-urea;

1- [5-tert-Buty1-3-(3-hydroxy-prop- -ynyl)-2-methyl-phenyl]-3-[4—(6-morpholm—4-
ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea;

1- [5-ten-ButyI—2 (3-hydroxy-prop- -ynyl)—phenyl]-3 [4- (6-morphohn-4-ylmethy1—
pyndm-3-yl)-naphtha]en— -yl}-urea; -

1- [5-tert-Buty1—3-(2 2- d:methyl -[1 3]d10xolan-4-ylmethyl)-2-methoxy-phenyl] 3- [4-(6-
morphohn-4-yhnethyl-pyndm-3-yl)-naphthalen— -yl]-urea;

1- [5-tert-Butyl-a-(2 3-d1hydroxy—propyl)-2-methoxy-phenyl] -3- [4-(6-morpholm-4-
ylmethyl-pyridin-3-yl)-naphthalen-1 -yl]-urea,

-(S-ten-Butoxy-Z-methoxy-phenyl) 3-[4 (6-morpholm-4-ylmethyl-pyr1dm-3-yl)-
naphthalen-1-yl}-urea;

1- [5-(1-Cyano-cyc]opropy])—Z-methoxy—phenyl]-3 [4- 6-morpholm-4-ylmethyl-pyndm-
3-yl)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl- 3-(2-dlethylammo-ethyl)-2-methoxy-phenylj -3- [4-(6-morphohn—4-'
ylmethyl-pyndm— -y})-naphthalen-1-yl}-urea;

-(S-tert-Butyl-Z-mcthoxy-phcnyl)-3 [4- (6 -{1,3]dioxolan-2-yl-pyridin-3-yl)-naphthalen-
1-yl}-urea;

1-(5-tert-Butyl-2-pyrrolidin-1 -y]—phenyl)- 3-[4- (6-morphol1n-4—ylmethyl-pyndm-3-yl)
naphthalen-1-yl}-urea;

1 -(S-tert-Butyl-Z-di methylamino-phenyl)-3-[4-( 6-morpholin-4—ylmethyl-pyridin-3;yl)-
272
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naphthalen-1 -yl]-urga:

1-(5-tert-Butyl-2-propoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-(S-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-hydroxymethyl-pyridin-3-vi)-naphthalen-1-
yl}-urea:

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6~(2,6-dimethyl-morpholin-4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea;

1-(5- Cyclohexyl-2-methoxy-phenyl) -3- [4 (6-morpholm-4-ylmethyl-pvr1d1n-3-yl)—
naphthalen-1-yl}-urea;

1-(2,4-Dimethoxy-5-trifluoromethyl-phenyl)-3-[4- (6-morph011n-4-ylmethyl-pyndm-a-
yl)-naphthalen-1 -yl]-urea

1-(5-tert-Butyl-2-methoxy-3-nitro-pheny!l)-3-[4- (6-morphol1n-4-vlmcthyl-pyndm-?;-yl)-'
naphthalen-1-yl]-urea;

-(3-Am1no-S-tert—butyl-2-methoxy-phenyl)—B [4—(6-methyl-pyrldm—a-yl)—naphthalen—1-
yl]-urea

N-Acetyl-N- (3-tert-butyl-2-methoxy-3 {3 -[4-(6-morpholin-4-ylmethyl-pyridin-3 -yl)- L
naphthalen-1 -yl]-ureldo}-phenyl)-acetamlde

-(6-tert-Butyl-4-methyl-3-oxo-3 4-d1hydro-2H-benzo[l 4]0xazm-8—yl) 3-[4- (6-
morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-ethoxy-phenyl)-3- [4-(6-morpholm-4-ylmethyl-pyndm-3-yl)-
naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-isopropoxy-phenyl)-3- [4-(6-morpholm—4-ylmethyl-pyndm-3-yl)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-imidazol-1-yl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea;

1-(5-tert-Butyl-3-ethylamino-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-
3-yl)-naphthalen-1-yl}-urea;

N-(5-tert-Butyl-2-methoxy-3-{ 3—[4-(6-morphohn—4-ylmethyl-pyndm-3 -yl)-naphlhalen- 1-
yl}-ureido}-phenyl)-bis(methanesulfon)amide;

l-[S-tert-Butyl-Z-(l -methyl-1H-pyrazol-4-yl)-phenyl]-3- [4-(6-m0rpholin—4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea;
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1 (2 Methanesulﬁny] b-tnﬂuorometh\ l-phenyl)-a [4 (6-morpholm-4 vlmethyl-pyndm-a-
yl)-naphthalen-1-yl}-urea: -~

1-[4-(6- {[Bls-(2-methoxv-ethy1)-am1no]-methyl}-pyndm—3-yl) naphthalen 1-yl]-3-(5-
tert-butyl-2-methoxy- phenyl)—urea

N-[1-(5- {4-[3-(5-1ert-Butyl-7-methoxv-phenyl) ureldo] naphthalen- -yl}-pyridin-2-
ylmethyl)-pyrrohdm- -yl}-acetamide; '

-(l-Acetyl-.: 3-dimethyl-2, 3-d1hydro-1H—1ndol-5-yl)-.a -[4- (6—morpholm-4-ylmeﬂ1yl-
pyndm-3-y1)-naphthalen— -yl]-urea; '

N-(S-tert-Butyl-2-methoxy-.a {3- [4-(6-morphol1n-4-y1methyl-pyr1dm-a-yI)-naphthalen-1-

yl]-ureldo}-phenyl)-propmnamxde

-(5-tert-Butyl-2-methyl-benzooxazol-7-yl)-3 [4-(6-morpholm-4—y1methyl-pyr1dm—a-yl)-

naphthalen-1-yl]-urea;

-[4-(6-Morpholm-4-ylme|.hyl-pyndm—3-yl)-naphthalen— -yl]-3-(3-
tnﬂuoromcthancsulfonyl-phenyl)-urea

N-(S-tert-ButyI-2-methoxy-3-{3 [4-(6-morpholm—4—ylmethyl—pyr1dm-3-yl)-naphthalen-1-

yi}- ureldo} -phenyl)-lsobutyram1de, ;

2-(4-tert-Butyl-2-{’% [4 (6-morphohn-4—ylmethyl-pyndm—3-yl)-naphthalen- -yl]-ure:do}-
phenoxy)—acetam1de,

: -(S-tert-Butyl-Z-oxo-Z 3-d1hydro benzooxazol 7-yl)—3 [4-(6-morpholm-4~ylmethyl--

yr1d1n—3-yl)-naphthalen- -yl]-urea

"1 (5-tert—Butyl-3-cyano-2-methoxy-phenyl)-3 [4- (6-morphol1n-4-ylmethyl-pyndm-a—yl)-

naphthalen— -yl]-urea

-(5-tert-Butyl—benzooxazol-7-yl)-.a-[4- 6-morpholm—4-ylmethyl-pyndm-3-yl)—
naphthalen— -yl})-urea;

N- (5-tert-ButyI-2-methoxy-3 {3- {4—(6—morphohn—4—ylmethyl—pyndm—a-yl)—naphthalcn—l-
yl}-ureido}-phenyl)-benzenesulfonamide; .

.Ethanesulfomc acid (5-tert—butyl-2-methoxy-3 {3- [4-(6-morphol1n-4-ylmethyl-pyndm—3-

yl)-naphthalen— -yl]-ureldo}-phenyl)-amlde

l—(5-tert-Butyl—Z-methoxy-phenyl) -3- [4-(2-morpho11n-4-yhncthyl-pyrumdm—S-yl)-
naphthalen- -yl]-urea, -

- 274

_—

N



10

15

20

30

35

45

- ' WO 00/55139 _ N PCT/US00/03865

1-(5-tert-Butyl-2-methylsulfanyl-pheny1)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea:

1 -(S-tert-Butyl-.’l-methoxy-pyridin-3—yl)-3-[4-(6-morpholin—4-ylmethyl'-pyridin-3-y1)-
naphthalen-1-yl}-urea;

2.2,2-Trifluoro-ethanesulfonic acid (5-tert-butyl-2-methoxy-3-{3-[4-(6-morpholin-4-
ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-ureido}-phenyl)-amide;

N-(S-{4-[3-(5-tert~Butyl-2—methyl—phenyl)-ureido]-néphthal'en— 1-yl}-pyrazin-2-yl)-
methanesulfonamide;

1-[4-(6-{[Bis-(2-cyano-ethyl)-amino}-methyl}-pyridin-3-yl)-naphthalen-1 -y]]-3-(5-tert- '
butyl-2-methoxy-phenyl)-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3 {4-[6-(4-methyl-p1perazm—l-ylmethyl)—pyndm-_a- '
yl}-naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4- (6-th10morpholm-4-ylmethyl-pyr1dm—3-yl)
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2, 6-d1methyl-p1pend1n-1-ylmethyl)-pyndm—
3-yi}-naphthalen-1-yl}-urea;

-(5-tert-Butyl-7-methoxy-phenyl) -3- {4-[6-(1-oxo-tetrahydro-thlopyran-4-ylam1no)- :
pyridin-3-yl}-naphthalen-1-yl}-urea;

1 (S—tert-Butyl-2-methoxy-pheny])-a-{4-[6-(tetrahydro-pyran-4-ylam1no)-pyndm-3-yl]—' :
naphthalen— -yl}-urea; -

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-{[(2-cyano-ethyl)- (tetrahydro—furan-2-
ylmethyl)-ammo]-methyl}-pyndm-3-yl)-naphthalen- -yll-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-methoxymethyl-morpholin-4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-methyl-3-oxo-piperazin-1 -ylmethyl)
pyridin-3-yl]-naphthalen-1-yl}-urea;

1-(5-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido}-naphthalen-1-yl} -pyridin-2-
ylmethyl)-piperidine-3-carboxylic acid amide;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(1-0x0-114-thiomorpholin-4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea;

1-(3,3-Dimethy}-2-0x0-2,3-dihydro-1H-indol-5-yl)-3-[4-(6-morpholin-4-ylmethyl-
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pyridin-3—yl)~naphthalen-1-yl]-urea:

1-(5-tert-Butyl- 2—methoxy-phenyl)- ‘4-[6-(3-0xo-piperazin-1-ylmethj'l)-pyridin-B;yl]-
naphthalen-1-yl}-urea;. : S :

1-(5-tert- Butyl—2-meth0xy-pheny1)-.>-(4 {6- [(tetlahydro-furan-.v-ylammo)-methylj-
pyridin-3 -yl}-naphthalen- -yl)-urea

1-(5-tert-Butyl- ?-methoxy-phenyl) 3—[4 -(6- {[(2-cyano—ethyl)-pvrxdm—3-ylmethyl—ammo]—
methyl}-pyridin-3-yl)-naphthalen-1 -yl]-urea _ >

1-(5-tert-Butyl- 2—methoxy-phenyl) -3-{4-[6-(2-0xa-3 -aza-blcyclo[? 2 l]hept-:-ylmethyl)-
pyndm—3-y1]-naphthalen- -yl}-urea; -

-(5-tert—Butyl 2- methoxy-phenyl)—.a-{4-[6 (2. 6-d1methvl-morpholm-4-ylmethyl)-
pyndm-3-y1]-naphthalen- -yl}-urea; -

| -(S-ten-Butyl 2—methoxy phenyl)-3- (4 {6- [4-(a—methoxy-phenyl)-pxperazm-1--
ylmethyl]-pyr1d1n—3—yl}-naphtha,len- -yl)-urea

-(3-tert-Butyl-2-methoxy-phenyl)-a {4—[6 (morpholme-4-carbonyi)-pynd1n-3-yl]-
naphthalen~ -yl}-urea :

-(S-tert-Butyl 2-methoxy-phenyl)—3 [4 (5-m0rphohn-4—ylmethyl-pyrazm—2—yl)

naphthalen- -yl]-urea

-(6-tert-Butyl 3-oxo-3 4 dxhydro-ZH-benLO[l 4]oxazm- -yl)-.a-[4 (6-morpholm—4-
ylmethyl—pynd1n-3-yl)-naphthalen- -yl]—urea

| -(3-Ammo-5-tert-butyl—2-methoxy-phenyl) 3- [4 (6-morpho1m—4—ylmethyl-pyndm—3-yl)—
naphthalen- -yl]-urea, r :

N-(5 {4-[3 (3-tert-Butyl-2-methoxy-pheny])-ureldo]-naphthalen- -yl}-pynd1n-2-yl)-
acetamlde

—(S-tert-Buty] 2-methoxy-3- {3 -[4- (6-morpholm-4-ylmethyl-pvndm-3-yl)-naphthdlen-l-
yl]-ureldo}—phenyl)-N-methyl—acetamde

| N-(S-tert-Buty] 2-methoxy-3 {3- [4-(6-morpholm—4—ylmethyl-pynd1n-3-yl)-naphthalen—1-

yl]-ureido}-phenyl)-2,2, 2-tr1ﬂuoro-acetam1de

-(S-tert-Butyl-2-methoxy-phenyl)-3 {4-[6 {(pyridin-3 -yloxy)-pynd1n-3-y1]-mphthalen—l-
yl}-urea;

[4—(6-Morpholm—4-ylmethyl-pyndm-o -yl)-naphthalen- -yl]-carbdmu.. acid 3-tert-butyl-
phenyl ester;
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N-(S-tert-Butyl-Z-methoxy-a- {3- [4-(6-morpholm-4—ylmethyl-pyndm-a -yl)-naphthalen-1-
yl]-ureido} -phenyl)-methanesulfonamide

and the pharmaceutically acceptable derivatives thereof.

34. A pharmaceutical composition comprising a pharmaceutically effective amount

of a compound according to claims 1,9, 17 or 25.

35. A method of treating a disease mediated by cytokines which compriseé,
administering to a patient in need of such treatment a therapeutically effective amount of -

a compound according to claims 1, 9, 17 or 25.

36.  The method according to claim 35 wherein the cytokine-mediated disease is
selected from rheumatoid arthritis, osteoarthritis, Crohn's disease, ulcerative colitis,
multiple sclerosis, Guillain-Barre syndrome, psoriasis, graft versus host disease, systemic -
lupus erythematosus, diabetes, toxic shock syndrome, osteoporosis, Alzhelmer s disease,’

acute and chronic pain, contact dermatitis and atherosclerosis.

37. A method of treating a neutrophil-mediated disease selected from stroke,
myocardial infarction, thermal injury, adult respiratory distress syndrome (ARDS);
multiple organ injury secondary to trauma, acute glomerulonephritis, dermatoses with
acute inflammatory components, acute purulent meni'_ngitis, hemodialysis, leukopherisis,
granulocyte transfusion associated syndromes and necrotizing entrerocolitis, which
comprises administering to a patient in need of such treatment a therapeutically effective

amount of a compound according to claims 1, 9, 17 or 25.
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38. A method of making a compound of the formula(l) au,ordmg to claim 1,

comprising:

a) reactmg an arylamme with phenyl chloroformatc in a sultable halo Qenated solvent

5 with a suitable base at 0 — 85°C for about 2 — 24 hours
: ' CICO,Ph ' /?L
s _
Ar, “NH . Ar,\N 0,Ph
2 H

b) isoiating and s_ubsécjuent_ly fea_cfting the product of step a) with an arylamine shown
10 below in a non-protic anhydrous solvent at 0 110°C for about 2 — 24 hours, to

produce a compound of the formula (I):

0
9 Z-Y-X-AryNH, —
Aty AN PR ikl ,\N/”\N/Af mX—Y—Z

H .
B g s
15  wherein Wis O and An, Arz, XY and Z are as defined in claim 1.

39. . A method of making a compound of tho formula(la) according to claim 9,

comprising:

20 a) reacting an arylamme with phenyl chloroformate ina suutable halogenated solvent
witha suitable base at 0 — 85°C for about 2- 24 hours

CICO,Ph _
Ar1\NI__|2 2 Ar1\NJLO,Ph
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b) isolating and subsequently reacting the prqduct of step a) w1th an arylamine shown
below in a non-protic éhiiydrous solvent at 0 — 110°C for about 2 — 24 hours, to

produce a compound of the formula (Ia):

W
O
ZY-XATNH, Ar'\N/U\N _AL-X—Y—7.

| I
H H H

(Ia);
wherein W is O and Ar;, Ar, X, Y and Z are as defined in claim 9._

40. A method of making a compound of the formula(lI) according to claim 17,

10  comprising:

a) reacting an arylamine with phenyl chloroformate in a suitable halogenated solvent
with a suitable base at 0 — 85°C for about 2 — 24 hours: |

CICO,Ph -
cs\NH2 G.NJLO,Ph

15 H

b) isolating and subsequently reacting the product of step é) with an arylamine shown
below in a non-protic anhydrous solvent at 0 — 110°C for about 2 — 24 hours, to

produce a compound of the formula (II):

20
o W
o J_py ZYXANH, ,lL _A—X—Y—Z
No e T
H H H
- an;

wherein W is O and G, Ar, X, Y and Z are as defined in claim 17.
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41. A method of making a compound of the formula(III) according to claim 25,
comprising:

a) reacting an arylamine with phenyl chloroformate in a suitable halogenated solvent
with a suitable base at 0 — 85°C for about 2 — 24 hours:

b) isolating and subsequently reacting the product of step a) with an arylamine shown .
. - below in a non-protic anhydrous solvent at 0 —11 0°C for about 2 — 24 hours, to
produce a compound of the formula (III):

0 vy s |
. J_ph Z'Y'X'Ar'NH? G /lL AAr—X—Y—Z
T AU S U :
(Im);

wherein E is N-H, W is O and G, Ar X, Y and Z are as defined in claim 25.
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