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Aromatic Heterocyelic Compounds as inflammato nts

TECHNICAL FIELD OF THE INVENTION

This invention rclates to novel aromatic heterocyclic compounds of formula (T):

wherein Ary, An, X, L and Q are defined below, which inhibit production of cytokines
involved in inflammatory processes and are thus useful for treating diseases and
pathological conditions involving inflammation such as chronic inﬂannnntory disease.
This invention also relates to processes for preparing these compounds and to
pharmaceutical compositions comprising these compounds.

BACKGRO F

Tumor necrosis factor (INF) and interleukin-1 (IL-1) arc important biological entitics
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,
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Elevated levels of proinflammatory cytokines are also associated with a number of
diseases of autoimmunity such as toxic shock syndrome, rheumnatoid arthritis,
osteoarthritis, diabetes and inflammatory bowel disease (Dinarello, C.A., ef al., 1984,
Rev. Infect. Disease 6:51). In these diseases, chronic elevation of inflammation
exacerbates or causes much of the pathophysiology observed. For example, theumatoid
synovial tissue becomes invaded with mﬂammalory cells that result in destruction to
cartilage and bone (Koch, A E., et 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-
free form termed TNFa) and IL-1B. A number of anti-cytokine therapies are currently in
clinical trials. Efficacy has been demonstrated with a monoclonal antibody directed
against TNFa in a number of autoimmune diseases (Heath, P., “CDP571: An Engineered
Human IgG4 Anti-TNFa Antibody” IBC Mecting on Cytokine Antagonists,
Philadelphis, PA, April 24-5, 1997). These include the treatment of rheumatoid arthritis,
Crohn’s disease and ulcerative 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 monoclona) antibody
is thought to function by binding to both soluble TNFa and to membrane bound TNF.

A soluble TNFa receptor has been engincered that interacts with TNFa. The approach is
similar to that described above for the monoclonal antibodies directed against TNFa;
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 I1I clinical trial for the treatment of theumatoid arthritis (Brower et al., 1997,
Nature Biotechnology 15: 1240). Another version of the TNFa receptor, Ro 45-2081
(Hoffman-LaRoche Inc., Nutley, NJ) has demonstrated efficacy in various animal models
of allergic lung inflammation and acute lung injury. Ro 45-208] is a recombinant
chimeric molecule constructed from the soluble 55 kDa human TNF receptor fused to the
hinge region of the heavy chain IgG1 gene and expressed in eukaryotic cells (Renzett, et
al, 1997, Inflonm. Res. 46: S143).
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IL-1 has been implicated 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 theumatoid arthritis (Antril,
Amgen). In a phase IiI human clinical trial IL-1ra reduced the mortality rate in patients
with septic shock syndrome (Dinarello, 1995, 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 matrix of osteoarthritic joints. Antagonists
of IL-1 have been shown to diminish the degredation of carhlage 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, neurotransmissjon
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 mellitis
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 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 for inflammation (M.K.
O’Banion et al., Proc. Natl. Acad. Sei.U.S.A, 1992, 89, 4888.) Accordingly, inhibitors of
cytokines such as IL-1 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.

Elevation of several cytokines have been demonstrated during active inflammatory bowel
disease (IBD). A mucosal imbalance of intestinal IL-1 and IL-1ra is present in patients
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with IBD. Insufficient production of endogenous IL-1ra may contribute to the
pathogenesis of IBD (Cominelli, ez al,, 1996, Aliment Pharmacol Ther. 10, 49).
Alzheimer 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, ef al,, 1995, Med Hypootheses 45, 559). A role for
IL-1 in the pathogenesis of human immunodeficiency virus (HIV) has been identified.
IL-1ra showed a clear r‘elaﬁonship to acute mﬂammatory 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 periodontal disease. The
destructive process associated with pe:i-odontal disease may be due to a disregulation of
both IL-1 and TNF (Howells, 1995, Ora! Dis. 1, 266).

Proinflammatory cytokines such as TNFa and IL-1 are als-o important mediators of
septic shock and associated cardiopulmonary dysfunction, acute respiratory distress
syndrome (ARDS) and multiple organ failure. TNFa has also been implicated in
cachexia and muscle degradation, associated with HIV infection (Lahdiverta ef al., 1988,
Amer. J. Med., 85,289). Obesity is associated with an increase incidence of infection,
diabetes and cardiovascular discase. Abnormalities in TNFa expression have been noted
for cach of the above conditions (Loffreda, ef al,, 1998, FASEB J. 12, 57). Jthas been
proposed that elevated levels of TNFa are involved in other eating related disorders such
as anorexia and bulimia nervosa. Pathophysiological parallels are drawn between

. anorexia nervosa and cancer cachexia (Holden, ef al., 1996, Med Hypotheses 47, 423),

An inhibitor of TNFa production, HU-211, was shown to improve the outcome of closed
brain injury in an experimental model (Shohami, et al., 1997, J Neuroimmunol. 72, 169).
Atherosclerosis is known to have an inflammatory component and cytokines such as IL-1
and TNF have been suggested to promote the disease. In an animal model an [L~1
receptor antagonist was shown to inhibit fatty streak formation (Elhage et al., 1998,
Circulation, 97, 242).
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" The abnormal expression of inducible nitric oxide synthetase (iNOS) has been associated

with hypertension in the spontaneously hypertensive rat (Chou e? al., 1998, Hypertension,
31, 643). 1L-1 has a role in the expression of INOS and therefore may also have a role in
the pathogenesis of hypertension (Singh ef 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). 1L-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
monoclonal antibody before epicutancous application of an allergen (Muller, et 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 ef 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 comrelates with influx of neutrophils into sites of inflammation or injury. Blocking
antibodies against IL-8 have demonstrated a role for IL-8 in thie neutrophil associated
tissue injury in acute inflammation (Harada ez al,, 1996, Molecular Medicine Today 2,
482). Therefore, an inhibitor of IL-8 production may be useful in the treatment of
diseases mediated predorninantly by neutrophils such as stroke and myocardial infarction,
alope 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, and necrotizing entrerocolitis.
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Rhinovirus triggers the production of various proinflammatory cytokines, predominantly
IL-8, which results in symptomatic ilinesses such as acute rhinitis (Winther et al., 1998,
Am J Rhinol. 12, 17). '

Other discases that are effected by IL-8 include myocardial ischemia and reperfusion,
inflammatory bowel disease and many others.

The proinflammatory cytokine IL-6 has been implicated with the acute phase response.
IL-6 is a growth factor in a number in oncological diseases including multiple myeloma
and related plasma cell dyscrasias (Treon, et al, 1998, Current Opinion in Hematology 5:
42). It has also been shown to be an important mediator of inflammation within the
central nervous system. Elevated levels of IL-6 are found in several neurological
disorders including AIDS dememtia complex, Alzheimer’s disease, multiple sclerosis,
systemic lupus erythematosus, CNS trauma and viral and bacterial meningitis (Gruol, ef
al., 1997, Molecular Neurobiology 15: 307). IL-6 also plays a significant role in
osteoporosis. In murine models it has been shown to effect bone resorption and to-induce
osteoclast activity (Ershler et al,, 1997, Development and Comparative Immunol. 21:
487). Marked cytokine differences, such as IL-6 levels, exist in vivo between osteoclasts-
of normal bone and bone from patients with Paget's disease (Mills, et al., 1997, Calcif -
Tissue Int. 61, 16). A number of cytokines have been shown to be involved in cancer
cachexia. The severity of key parameters of cachexia can be reduced by treatment with
anti JL-6 antibodies or with IL-6 receptor antagonists (Strassmann, ef al., 1995, Cytokins
Mol Ther. 1, 107). Several infectious diseases, such as influenza, indicate IL-6 and IFN
alpha as key factors in both symptom formation and in host defense (Hayden, ef al, 1998,
J Clin Invest. 101, 643). Overexpression of IL-6 has been implicated in the pathology of
a number of diseases including multiple myeloma, rheumatoid arthritis, Castleman’s
disease, psoriasis and post-menopausal osteoporosis (Simpson, ef al., 1997, Protein 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 e al.,
1998, J. Med. Chem., 41, 1050).
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GM-CSF is another proinflammatory cytokine with relevance to a number of therapeutic
diseases. It influences not only proliferation and differentiation of stemn cells but also
regulates several other cells involved in acute and chronic inflammation. 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 (Masucci,
1996, Medical Oncology 13: 149). GM-CSF also appears to play a role in the replication
of human immunodeficiency virus (HIV) in cells of macrophage lineage with relevance
to AIDS therapy (Crowe et al,, 1997, Jowrnal of Leukocyte Biology 62, 41). Bronchial
asthma is characterised by an inflammatory process in lungs. Involved cytokines include
GM-CSF amongst others (Lee, 1998, J R Coll Physicians Lond 32, 56).

Interferon y (IFN ¥) has been implicated in a number of diseases. It has been associated
with increased collagen deposition that is a central hislopath_oiogical feahare of grafi-
versus-host disease (Parkman, 1998, Cia? 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, et al,, 1995, Leuk Lymphoma. 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 (Ablumunits, ef al., 1998, J dutoimmun. 11, 73). IFN y
along with TNF, IL-2 and IL-6 lead to the activation of most periphcn!l 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 ef al., 1998, Ann Newrol. 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,
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including IFN ¥ has been shown to increase following a delayed type hypersensitivity
reaction thus indicating a role for IFN y in atopic dermatitis (Szepictowski, et al., 1997,
Br J Dermatol. 137, 195). H.istopatho!ogic and immunohistologic studies were
performed in cases of fatal cercbral 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, S01). The importance of free radical species in the pathogenesis of
various infectious diseases has been established. The nitric oxide synthesis pathway is
activated in response to infection with certain viruses via the induction of
proinflammatory cytokines such as IFN y (Akaike, ef al., 1998, Proc Soc Exp Biol Med.
217, 64). Patients, chronically infected with hepatitis B virus (HBV) can develop
cirthosis and hepatocellular carcinoma. Viral gene expression and replication in HBV
transgenic mice can be suppressed by a post-transcriptional mechanism mediated by IFN
v, TNF and IL-2 (Chisari, ef al., 1995, Springer Semin Immunopathol. 17,261). IFN'y
can selectively inhibit cytokine induced 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
(Evens, et al., 1996, J-Bone Miner Res. 11;300). Studics with gene deficient mice have
demonstrated that the IL-12 dependent production of IFN v is critical in the control.of
carly parasitic growth. Although this process is independent of nitric oxide the coritrol of
chronic infection does appear to be NO dependent (Alexander et al,, 1997, Philos Trans
R Soc Lond B Biol Sci 352, 1355). NO is an important vasodilator and convincing
evidence exists for its role in cardiovascular shock (Kilboum, ef al, 1997, Dis Mon. 43,
277). IFN v is required for progression of chronic intestinal inflammation in such
diseases as Crohn’s disease and inflammatory bowel disease (IBD) presumably through
the intermediacy of CD4+ lymphocytes probably of the TH1 phenotype (Sartor 1996,
Aliment Pharmacol Ther. 10 Suppl 2, 43). An cleveted level of senmm IgE is associated
with various atopic diseases such as bronchial asthma and atopic dermatitis. The level of
IFN y was negatively correlated with serum IgE suggesting a role for IFN 7 in atopic

. patients (Teramoto et al,, 1998, Clin Exp Allergy 28, 74).
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Compounds which modulate release of one or more of the aforementioned inflammatory
cytokines can be useful in treating diseases associated with release of these cytokines. For
example, WO 98/52558 discloses heteroary! urea compounds which are indicated to be
useful in treating cytokine mediated diseases.

U.S. Pat. No. 5,162,360 discloses N-substituted aryl-N'-ﬁeterocyclic substituted urea
compounds which are described as being useful for treating hypercholesterolemia and
atheroclerosis.

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
devclopment 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 proﬁlﬁ. -

BRIEF SU YOF

The work cited above supports the principle that inhibition of cytokine production will be
beneficial in the treatment of verious disease states.

It is therefore an object of the invention to provide novel compounds which inhibit the
release of inflammatory cytokines such as interleukin-1 and tumor necrosis factor.

Itisa ﬁnthcr 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,
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DETAILED DESC

The invention provides compounds of the formula(]):

w
Ar,\NJLN/Aer—Y—?
i

@

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 Rj, Rz or Ra;

Ar; is:

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

Xis:
a) a Cq.g cycloalkyl or cycloalkenyl optionally substituted with 0-2 oxo groups or 0-3 C;¢
branched or unbranched alkyl, C;4 alkoxy or Cy4 alkylamino chains;
b) phenyl, furan, thiopheae, pyrrole, imidazolyl, pyridine, pyrimidine, pyridinone,
dihydropyridinone, maleimide, dihydromaleimide, piperdine, piperazine or pyrazine each
being optionally independently substituted with 0-3 C,4 branched or unbranched alkyl,
Cy.4alkoxy, hydroxy, cyano, mono- or di-(C, 3 alkyl)amino, Cy. alkyl-S(O),, or halogen;

10
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Y is:

a bond or a C,4 saturated or unsaturated branched or unbranched carbon chain, which
may be 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 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;

0)

b)

<)

Z is:

phenyl, pyridine, pyrimidine, pyridazine, imidazole, furan, thiophene, pyran, which
are optionally substituted with one to three groups consisting of halogen, Cy.¢ alkyl,
C;-6 alkoxy, hydroxy, mono- or di{C;.; alkyl)amino, C;.¢ alkyl-S(0), , 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, cyclobhexanol, pentamethylene
sulfide, pentamethylene sulfoxide, pentemethylene sulfone, tetramethylene sulfide,
tetramethylene sulfoxide or tetramethylene sulfone which are optionally substituted
with one to three groups consisting of cyano, C, alkyl, C; ¢ alkoxy, hydroxy, mono-
or di~(Cy.3 alkyl)amino-C, 3 alkyl, phenylamino-Cy.3 alkyl and Cy.3 alkoxy-Ci.3 alkyl;
C,.s alkoxy, secondary or tertiary amine wherein the amino nitrogen is covalently
bonded to groups selected from the group consisting of C, 3 alkyl, C,_s alkoxyalkyl,
pyridinyl-C,.; alkyl, imidazolyl-C;.; alkyl, tetrahydrofuranyl-C, alkyl, 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),, and phenyl-S(Oh.
wherein the phenyl ring is optionally substituted with one to two halogen, Cy.¢ alkoxy,
hydroxy or mono- or di<(C,.3 alkyl)amino; ' .

R, is:

11

3}3
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(a) Cs.10 branched or unbranched alkyl, which may optionally be 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, pymrolyl, 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, Cy.¢ branched or unbranched alky! which is optionally partiaily
or fully halogenated, Cy 4 cycloalkyl, Cs; cycloalkenyl, hydroxy, cyano, C,.; alkyloxy
which is optionatly partially or fully halogenated, NH2C(O) and
di(C,.3)alkylaminocarbony];

(b) Cs.» cycloalkyl selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl and
bicycloheptanyl, which may optionally be partially or fully halogenated and which
may optionally be substituted with one to three C;.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=S8 and
NH; )

(c) Cs.10 branched alkenyl which may optionally be partially or fully halogenated end
which optionally be substituted with one to three C,.s branched or umbranched alkyl,
phenyl, naphthyl or heterocyclic groups, with each such heterocyclic group being
independently selected from the group consisting of pyridinyl, pyrimidinyl, pyrazinyl, -
pyﬁdazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl, fury], isoxazoly] 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, cyano, Cy.s alkoxy which is optionally partially or fully
halogenated, NH,C(O) and mono- or di(C).3)alkylaminocarbonyl;

(d) aCsycycloalkenyl selected from the group consisting of cyclopentenyl,
cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
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bicyclobeptenyl, wherein such cycloalkenyl group may optionally be substituted with
one to three C,_; alkyl groups;
{e) cyano; or
(f) C1s branched or unbranched alkoxycarbonyl, C,.s branched or unbranched
alkylaminocarbonyl, C¢ branched or unbranched alkylcarbonylamino-C,.;-alkyl;

Rais: , ’ o
a-Cj.s branched or unbranched alkyl which may optionally be partially or fully
halogenated, acetyl, aroyl, C,.4 branched or unbranched alkoxy, which may optionally be
partially or fully halogenated, halogen, methoxycarbonyl or phenylsulfonyl;

Rais:

2) phenyl, naphthyl or heterocyclic group selected from the group consisting of

pyridiny), pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazoly}, thienyl, :

furyl, tetrehydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazolyl,
benzothiofurany!l, cinnolinyl, pterindinyl, phthalazinyl, naphthypyridinyl,
quinoxalinyl, quinazolinyl, purinyl and indazolyl, wherein such phenyl, naphthyl or
heterocyclic group is optionelly substituted with one to five groups selected from the
group consisting of phenyl, naphthyl, heterocycle selected from the group
hereinabove described, C,¢ branched or unbranched alkyl which is optionally -
partially or fully halogenated, cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexeanyl,
cycloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, phenyl C,.s alkyl,
naphthyl C,_salkyl, halo, hydroxy, cyano, C,; alkyloxy which may optionally be
partially or fully halogenated, phenyloxy, naphthyloxy, heteraryloxy wherein the
heterocyclic moiety is selected from the group hereinabove described, nitro, amino,
mono- or di4{C;.3)alkylamino, phenylamino, naphthylamino, heterocyclylamino
wherein the heterocyclyl moiety is selected from the group hereinabove described,
NH,C(0), a mono- or di~(C;.3)alkyl aminocarbonyl, C,.s alkyl-C(O)-C; alkyl,
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b)

amino-C,.s alkyl, mono- or di-(C, 3)alkylamino-C,.s alkyl, amino-8(0);, di4(C;-
3)alkylamino-S(O),, R, -C;.s alkyl, R; -C).s alkoxy, Rs~C(0)-C,).; alkyl and R7-Cy.s
alkyl(Rg)N, carboxy-mono- or di-(C,.s)-alkyl-amino;

a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl,
indenyl, dihydronaphthyl, tetrabydronaphthyl, 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, cyclopentanobenzoxazole, cyclohexanobenzoxazole,
cyclopentanoimidazole, cyclohexanoimidazole, cyclopentanothiophene and
cyclohexanothiophene; wherein the fused ary] or fused heterocyclyl ring is substitoted
with 0 to 3 groups independently selected from the group consisting of phenyl,
naphthyl and heterocyelyl selected from the group consisting of pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, pymolyl, imidazolyl, pyrazolyl, thienyl, furyl,
isoxazolyl, end isothiazolyl, C.¢ branched or unbranched alkyl which is optionally
partially or fully halogenated, halo, cyano, C,.; alkyloxy 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, phenylamino, naphthylamino, heterocyclylamino
wherein the heterocyclyl moiety is selected from the gronp hereinabove described, -
NH,C(0O), a mono- or di~(C;-3)alkyl aminocarbonyl, C,4 alkyl-OC(0O), C,.s alkyl-
C(O)-C branched or unbrenched alkyl, an amino-C,.s alkyl, mono- or di{(C;.
s)alkylamino-C;s alkyl, Ry -Cy.s alkyl, R1o ~Cy.s alkoxy, R11—C(0)-Cy.s alkyl,and Rz
-Ci.s alkyl(Rn)N;

cycloalkyl selected from the group consisting of cyclopentanyl, cyclohexanyl,

" cycloheptanyl, bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, which the

cycloalkyl may optionally be partially or fully halogenated and which may optionally
be substituted with one to three C,.; alky! groups;

14
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d) Csy cycloalkenyl selected from the group consisting of cyclopentenyl, cyclohexenyl,
cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
bicycloheptenyl, wherein such cycloalkenyl group may optionally be substituted with
one to three Cy; alky! groups;

e) acetyl, aroyl, alkoxycarbonylalkyl or phenylsulfonyl; or

f) Cibranched or unbranched alkyl which may optionally be partially or fully
halogenated;

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

hydrogen and C;4 branched or unbranched alkyl which may optionally be partially or
fully halogenated; . : ‘

uth..,Rg,Rg,Rq,R,,RmRudeuisindcpcndmﬂysélechmmﬂlegroup -

consisting of morpholine, piperidine, piperazine, imidazole and tetrazole;
mis0,1or2; .
qis0,1o0r2;
ris0,1or2;
tis0,1o0r2;
WisOorS and

pharmaceutically acceptable derivatives thereof.
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Preferred are compounds of the formula(T) as given above wherein:

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

Even more preferred are the compounds of the formula (T) as given immediately above
wherein: )

Ar, is thiophene or pyrazole;

X is Cs cycloalkyl or Cs ycycloalkenyl optionally substituted with-0-2 oxo groups
or 0-3 C).4 branched or unbranched 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, cyano, mono- or di-(C,.3 alkyl)amino, C;.¢ a.ll:)fl--SI(O).I or halogen;

R, is C;¢alkyl branched or unbranched, cyclopropyl or cyclohexyl which may
optionally be partially or fully halogenated and which may optionally be substituted with
one to three C;.3 alkyl groups; '

- Ry is Cj4alkyl branched or unbranched, phenyl, pyridinyl éach being optionally
substituted as described hereinabove in claim 1, alkoxycarbonylalkyl or cyclopropyt or
cyclopentyl optionally substituted as described hereinabove. :

" Yet even more preferred are the compounds of the formula(T) immediately above

wherein:

Ar, is pyrazole;

X is cyclopentenyl, cyclohexenyl, cycloheptenyl, optionally substituted with an
oxo group or 0-3 Ci4 branched ar unbranched alkyl, Cj4alkoxy or Cj.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, cyano, mono- or di<(C,.
3 atkyl)amino, C;.¢ alkyl-S(O), or halogen.
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Yet still even more preferred are the compounds of the formula(f) immediately above
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 sclected from the group consisting of C,.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 diH(C;.3 alkyl)amino, C,.¢
alkyl-S(O); and phenyl-S(Q),, wherein the phenyl ring is optionally substituted with one
to two halogen, C, alkoxy, hydroxy or mono- or di-{(C;3 alkyl)ammo

Most preferred are the compounds of the formula(l) immediately above wherein:

Arn is 5-tert-butyl-pyrazo)-3-yl; wherein the pyrazole ring may be substituted by
Rs;

Ra is Cy4alkyl branched or unbranched, phenyl, pyridinyl each being optionally
substituted as described hereinabove in claim 1, alkoxycarbonylalkyl or cyclopropyl or
cyclopentyl optionally substituted as described hereinabove.

The following are representative compounds of the invention:

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yI]-3-[4-(4-(morpbolin-4-yl)phenyl)naphthalen-1-
yijurea;

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

1{5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4(4-(2-(morpholin-4-
yDethyl)phenyhnaphthalen-1-ylJurea;

1-{5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(4-dimethylaminophenyl)naphthalen-1-
yljurea;
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1-[S-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1]-3-[4-(3 -(morpholm-4—yl)phmyl)naphﬂ1alen—l -
ylJurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3- [4-(3-(morphohn-4-yl-
methyl)phenyl)naphthalen-1-y1]ures;

1-[5-~teri-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yDnaphthalen-1-ylJurea;

-[5-!¢r:—butyl-2—p-tolyl-2H-pymml—3-yl]—3-[4-(5-morphohn-4-ylmethyl-pyndm—2—
yl)naphthalen-1-yl]urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yli]-3-[4(5-morpholin-4-ylmethyl-fur-2-
yhnaphthalen-1-yljurea;

1-{5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-morpholin-4-
ylmethyl-pyridin-3-yDnaphthalen-1-yljurea;

1-[S-tert-butyl-2-methyl-2H-pyrazol-3-yl}-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)naphthalen-1-ylJurea; '

1-[5-tert-butyl-2-phenyl-2H-pyrazol-3-yl}-3-[4-(4-piperdin-1-ylmethyl-
phenyl)naphthalen-1-yljurea;

-[S-rerr-butyl-Z-phenyl-ZH-pyrazol-3-yl]-3-[4-(4—(4-methylp1peraz|n l
yl)methylphenyl)naphthnl— -)'l]uru, _ ) :

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(3 4—dn(morphohn-4-yl-
methyl)phenyljnaphthalea-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(6-pyridin-4-ylmethyl-
pyridin-3-yDnephthalen-1-yljurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yI)-2H-pyrazo}l-3-yl]-3-[4(6-(1-0x0-
thiomorpholin-4-ylmethyl)pyridin-3-yl)naphthalen-1-yiJurea; i

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

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]}-3-{4-(6-tetrahydropyran-4-
ylmethyl-pyridin-3-yI)naphthalen-1-yljurea;

1-[5-tert-butyl-2(6-methyl-pyridin-3-yl)-2H-pyrezol-3-yl]-3-[4-(6-(1-0x0-
tetrahydrothiophen-3-ylmethyl)pyridin-3-yljnaphthalen-1-yljures; :
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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-y1]-3-[4-(6-
morpholin-4-ylmethyl-pyridin-3-yl)naphthalen-1-yljurea;

1-[2-(5«(1-methyl-cyclohexyl)-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-(4-(6-
morpholin4-ylmethyl-pyridin-3-yl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-ylmethyl-pyrimidin-5-
ylnaphthalen-1-yllurea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(3-methoxy-5-(2-
morpholin-4-yi-ethoxy)phenyi)naphthalen-1-ylurea;

1-[5-tert-butyl-2-{6-methyl-pyridin-3-yl}-2H-pyrazol-3-y1}-3-(4-(3-(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-
(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-yljurea;

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

S-tert-butyl-3-{3-[4(6-morpholin-4-ylmethyl-pyridin-3-yl)naphthalen-1-
yljureido}thiophene-2-carboxylic acid methylamide;

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

S-tert-butyl-1-methyl-3- {3-[4-(6-morphohn—4—ylmeﬂ1yl-pyudm-3-yl)mphﬂnlen—1-
yl]ureido}-1H-pyrrole-2-carboxylic acid methylamide;

2-acetylamino N-(5-fert-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-1-yljurea;

1-[S-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(3-morpholin-4-yl-cylohept-1-
enyl)naphthalen-1-yljurea;
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(3-(2-morpholin-4-yl-
ethylamino)cyclohex-1-enyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyi-2H-pyrazol-3-yl)-3-[4-(3-morpholin-4-yl-cyclohept-1-
enyl)naphthalen-1-ylJurea;

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

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(3-
(dimethylaminoethylamino)cyclohex-1-enyl)naphthalen-1 -yl Jurea;

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

1-[S-ert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(3(phenyl-
methylamino)cyclohex-1-enyl)naphthalen-1-yljurea;

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

1-[5-:3rt—bt11£yl—2-(6—methyl-pyridin—3-yl)-ZH-pymzo -3-yl}-3-[4-(3«furan-2-y]-
methylamino)cyclohex-1-enyl)naphthalen-1-yl]urea;

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

_ethylamino)cyclohex-1-enyl)naphthalen-1-yl]jurea;

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

1-[5-tert-butyl-2-(6-methyl-pyridin-3-y1)-2H.pyrazol-3-yl]}-3-[4-(3-(2-imidazo]-4-yi-
ethylamino)cyclohex-1-enyl)naphthalen-1-yljures;

1-{5-tert-butyl-2-(6-: methyl—pyndm-li-yl)-ZH-pymzol-3-yl]-3-[4-(3-(pyndm—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)naphthaten-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4(4-morpholin-4-ylmethyl-3-oxo0-
cyclohex-1-enyl)naphthalen-1-yl]urea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4{4-(1-oxo-tetrahydrothiophen-3-
yimethyl)-3-oxo-cyclobex-1-enyl)naphthalen-1-yljurea;
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1-[S-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(4-( | -oxo-thiomorpholin-4-ylmethyl)-3-
oxo-cyclohex-1-enyi)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(4-methylpiperazin-1-ylmethyl)-3-oxo-
cyclohex-1-enylnaphthalen-1-yl]urea;

1-[5-ters-butyl-26-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-{6-0x0-1(tetrahydro-
pyran-4-yimethyl}-1,2,3,6-tetrahydro-pyridin-4-yl } naphthalen-1-yl]jurea;

1-[5-tert-butyl-2-(6-methy!-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(2-0x0-1-pyridin-4-
yimethyl-piperdin-4-yl)naphthalen-1-yljurea;

1-[5-tert-buty}-2-p-tolyl-2H-pyrazol-3-yl}-3-§4-(6-oxo-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-yl)-2H-pyrazol-3-yl}-3-[4-(6-0x0-1-pyridin-4-y}-
1,2 3,6-tctrabydro-pyridin-4-yl)naphthalen-1-yljurea;

5-tert-butyl-3-{3-{4-{6-0x0-1-pyridin-4-yl-1,2,3,6-tetrahydro-pyridin-4-yl)naphthalen-1-
ylJureido}thiophene-2-carboxylic acid methyl ester;

5-tert-butyl-1-methyl}-3-{3-[4-(6-0x0-1-pyridin-4-yl-1,2,3,6-tetrahydro-pyridin-4-
yl)naphthalen-1-ylJureido}pyrrole-2-carboxylic acid methyl ester;

S-ert-butyl-1-methyl-3-{3-[4-(6-0xo-1-pyridin-4-yl-1,2,3,6-tetrahydro-pyridin-4- -
yl)naphthalen-1-yljureido}pyrrole-2-carboxylic acid methyl amide;

S5-tert-butyl-3-{3-{4-(3 morphohn-d-yl-cyclohex-l-enyl}nlphl.halen-l—
ylJureido}thiophene-2-carboxylic acid methyl ester;

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

S-tert-butyl-1-methyl-3-{3-[4-(3 morpholmA-yl-cyclohex—l-myl)naphthalen—l-
yljureido}pymole-2-carboxylic acid methyl amide.

Preferred compounds of the invention are:

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-{4-(4-(morpholin-4-y-

. methyDphenyl)naphthalen-1-yljurea;

-[54ert-butyl—2-p-tolyl-2H-pyrazol—3-yl]-3-[4—(4-(2-(morpholm-4—
yl)ethyl)phenyDnaphthalen-1-yljurea;
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1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(3(morpholin-4-yl-
methyl)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(6-morpholin4-ylmethyl-pyridin-3-
yl)naphthalen-1-ylJurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-{4-(5-morpholin-4-ylmethyl-pyridin-2-
yDnaphthalen-1-ylJurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(5-morpholin-4-yImethyl-fur-2-
yhnaphthalen-1-yljurea;

1-{5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl}-3-[4-(6-morpholin-4-
ylmethyl-pyridin-3-y[)naphthalen-1-yl]urea; and
1-[S-tert-butyi-2-methyl-2H-pyrazol-3-yi]-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yDnaphthalen-1-yljurea.

Any compounds of this invention containing one or more asymmetric carbon atoms may
occur as racemates and racemic mixtures, singie enantiomers, diastereomeric mixtures
and individual diastercomers. All such isomeric forms of these compounds are expressly
included in the present invention. Each stereogenic carbon may beinthe Ror S
configuration, or a combination of configursations.

Some of the compounds of formula (T) can exist in more than one tautomeric form. The
invention includes all such tautomers.

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, “C,_¢alkoxy” is a C,salkyl
with a terminal oxygen, such as methoxy, ethoxy, propoxy, pentoxy and hexoxy. All
alkyl groups shall be understood as being branched or unbranched 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™.
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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 ‘chémically
stable’ as will be appreciated by those skilled in the art For example, a compound which

would have a ‘dangling valency’, or a “‘carbanion’ are not compounds contemplated by
the invention.

The invention includes pharmaceutically.acceptable derivatives of compounds of formula
(I). A "pharmaceutically acceptable derivative” refers to any pharmaceutically
acceptable salt or ester of a compound of this invention, or any other compound which,
upon administration to a patient, is capable of providing (directly or indirectly) a .
compound of this invention, a pharmacologically active metabolite or pharmacologically
active residue thereof. '

Pharmaceutically acceptable salts of the compounds of this invention include those
derived from pharmaceutically acceptable inorganic and organic acids and bases.
Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, nitric, perchloric,
fumaric, maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluenc-p-sulfuric,
tartaric, acetic, citric, methanesulfonic, formic, benzoic, malonic, naphthalene-2-sulfuric
and benzenesulfonic acids. Other acids, such as oxalic acid, while not themselves
pharmaceutically acceptable, may be employed in the preparation of salts useful as
intermedjates in obtaining the compounds of this invention and their pharmaceutically
acceplable 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

a.Ikyl)4+ salts,

In addition, the compounds of this invention include prodrugs of compounds of the
formula (I). Prodrugs include those compounds that, upon simple chemical

23
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transformation, are modified to produce a compound of formula (I). Simple chemical
transformations include hydrolysis, oxidation and reduction. Specifically, when s

prodrug of this invention is administered to a patient, the prodrug may be transformed
into a compound of formula (), thereby imparting the desired pharmacological effect.

GENERAL SYNTHETIC METHODS

The compounds of the invention may be prepared by Method A, B, or C as illustrated in

Scheme I, preferably method C.

10  Schemel
Method A
G-NCO
Ar
1\NH2 HI _
]
Method B
A 1 phosgene
1\NH2
2. G-NH,
W
I
Method C
CICO.Ph JOL
2
N'\NH, A.r,-.':‘ 0.Ph
H
1 Vv

G =AryX-Y-Z ()
Or & precursor

o
H H

G = ArgX-Y-Z )
of @ precursor

G-NH,

v N,\Nj\"-e
"H H

G = AryX-Y-Z (1)
Of a precursor

v §
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In Method A, a mixture of an aminoheterocycle of fonnula I and an arylisocyanate of
formula III 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 removed. 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 1.

In Method B, an aminoheterocycle of formula H 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 $ — 30 min, with 10 mip being preferable. The organic
layer is dried, with agents such as MgSO, or Na,SOy, and the volatiles removed to
provide the corresponding isocyanate of formula II. The isocyanate and arylamine IV are
mixed in a non-protic, anhydrous solvent such as THF, cther, 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.

In Method C, an aminoheterocycle of formula Il is dissolved in a suitable solvent such as
a halogenated solvent which includes methylene chloride, chloroform o; 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 V. The carbamate and arylamine IV 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 - 110C, preferably at
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reflux temperature, for 2 - 24 hr, and the volatiles are removed. Purification of the
residue as above provides the product of formula I.

The method used to produce an aminoheterocycle of formula II will depend on the nature
of the desired heterocycle. In general, intermediates of formula 11 can be made by
methods known to those skilled in the art. Some general methods are illustrated in the
schemes below. Compounds G-NCO or G-NH; in Scheme I may be commercially
available, or may be prepared by methods known to those skilled inthe art. IfGisa
precursor of Arz-L-Q ,the desired final product of formula (I) may be constructed by
methods known to those skilled in the art. [llustmative examples are contained in the
Synthetic Examples section below.

Desired aminopyrazoles of formula XIII can be prepared as described in Scheme I1. A
hydrazine of formula VIII, bearing substituent R;, may be prepared by Method D or E. In
Method D, an aryl bromide of formula VI is dissolved in a non-protic, 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 lithium reagents end the most preferred is sec-buty! lithium.
After the addition of the base, the reaction mixture is stirred for a period of time between
thirty and ninety minutes or until all the starting aryl 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 dialky! azodicarboxylate is di-
tert-butyl azodicarboxylate. The reaction is stirred at cold temperatures and warmed to
room temperature after 0.5 hr to 2 hr. The reaction is quenched with the addition of water
and the product extracted into a non-protic solvent, such as ethyl acetate, dicthyl ether or
chloroform. The organic layers are dried with agents such as MgSO, or Na;SOy 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 in gaseous form. After the addition of excess acid the mixture is heated at

26
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the reflux temperature of the solvent until all starting material has been consumed. After
cooling the product aryl-hydrazine of formula VIII salt is filtered and dried.

Scheme I1
Method D
etho 1. base
R;—Br 2. t-Bu0,CN=NCO,t-Bu
Method E Ry—NHNH,
— Vit
Ri—NH, 1. NaNO2
Vil 2. reduce *
Method F 1. base
CH,CN 2. R,CO,Me
CN
Method G . RHK/ _
HO,C.__CN X
R,C(O)CI
X XI
IS - R1
Method H . 7\
Method | 1;1 2
Ry xm

In Method E, an aryl amine bearing Ry of formuta VII is dissolved in a concentrated
aqueous acid such as hydrochloric, hydrobromic or sulfuric and cooled to ice bath
temperatures. The most preferred acid is hydrochleric with concentrations between 3-8N

!
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with the most preferred concentration of 6N. 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. Reducing agents include zinc, iron, samarium iodide and tin(If) chloride. The
most preferred agent is tin(fl) chlroride dissolved in aqueous hydrochloride with a
concentration of 3-8 N with a most preferred concentration of 6N. The reaction is stirred
between 0.5 — 3 hr and 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,
cthyl acetate and methylene chloride. The organic layers are dried with agents such as
MgSO, and Na;SO, and the volatiles removed to provide the aryl-hydrazine (VIIT) which
can be carried forward without further purification. '

A B-ketonitrile bearing R (XII) may be prepared by Method F or G. In Method F, a
metal hydride, such as sodium hydride, potassium hydride or lithjum 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 methy] ester (IX), and acetonitrile is dissolved in an 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 keptat elevated
temnperatures between 3-24 hours, cooled to room temperature and diluted with a non-
protic solvent and agueous acid. The organic layer is washed with water and brine, dried,
with agents such as MgSO, and Na;SOy, and the volatiles removed to provide the -
ketonitrile (XII) 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

28
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lithium and lithium diisopropylamide, in an anhydrous, inert, non-protic solvent, such as
diethy! ether, THF and dioxane, is cooled below 0° C. The preferred base is n-butyl
lithium, the preferred solvent is THF and the preferred temperature is -77°C. A solution
of cyanoacetic acid (X) in an anhydrous, inert, non-protic solvent, such as diethyl ether,
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
is cooled to temperatures below -25° C and preferrably at -77°C. An alkyl acid chloride
(XI) 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. and quenched with aqueous acid. The product is extracted with an
organic solvent, such as chloroform, ethyl acetate, ether and methylepe chloride. The
combined organic extracts are dried, with agents such as MgSO, and Na;SO,, and the
volatiles removed to provide the B-ketonitrile (XII) which could be used without further
purification.

The desired aminopyrazole (XIIT) may then be prepared by Method Hor I. In Method -
H, aryl hydrazine VII 2nd f-ketonitrile XII are mixed in an organic solvent, such as
toluene, ethanol, iso-propanol or t-butanol. The preferred solvent is ethano). An acid,
such as hydrochloric 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, preferrably at 80° C, for 10 — 24 hr and cooled 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 alkeli, such as sodium
bicarbonate and potassium carbonate. The organic layer is dried, with agents such as
MgSO, and Ne;SO4, and the volatiles removed to provide a residue which is purified by
recrystallization or silica gel chromatography using hexanes and ethyl acetate as eluents.
The product-rich fractions are collected and the volatiles removed to provide the desired
amonopyrazole (XIII).

|
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Alternatively, using Method 1, aryl hydrazine VIII and -ketonitrile X1II are mixed in an
organic solvent, such as toluene, ethanol, iso-propanol or t-butanol. The preferred
solvent is tolucne. The mixture is heated at reflux temperatures for 3 — 24 hrs with
azeotropic removal of water and worked up as described above providing the
aminopyrazole XIII.

A general synthesis for desired aminothiophenes is illustrated in Scheme III, Method J.

Scheme I
Method J
La.wesson's R,
reagent =
Rfj\’\n’“‘ - SP
O
Xiv R XV
R,
1. nitrate e
———— s
2. reduce = NH,
R,

A mixture of 1-aryl-5-alkyl-butane-1,4-dione (XIV) and a sulfating reagént, such as
Lawesson’s reagent or phosphorous (V) sulfide, and preferrably Lawesson’s reagent, is
dissolved in a non-protic, anhydrous solvent , such as toluene, THF and dioxane. The
preferred solvent is toluene. The mixture is heated at elevated teraperatures 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-rich fractions are collected and the volatiles removed to provide the .
substituted thiophene XV. |
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A mixture of substituted thiophene XV is dissolved in a solvent such as acetic anhydride
or acetic acid. The preferred solvent is acetic anhydride. The mixtue 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 0-30° C and preferrably to —10° C. The mixture is stirred between 10 —
120 min, poured onto ice and extracted with a non-protic solvent such as diethyl ether,
chloroform, ethyl acetate or methylene chloride. The organic extracts are washed with
aqueous alkali, dried with agents such as MgSO, and Na;SO4 and the volatiles removed.
The residue is purified by silica gel chromatography using hexanes and cthyl 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 preferred reduction
occurs with iron in acetic acid at temperatures between 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 chioride. The organic extracts are dried with agents
such as MgSO, and Ne;SO4 and the volatiles removed to provide the desired
aminothiophene XVI.

Other desired aminoheterocycles can be prepared by methods known in the art and
described in the literature. The examples that follow 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 commercially available matexials by those skilled in the
art.
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Scheme IV outlines a general scheme for desired aminofurans as described by Stevenson
etal. (J. Am. Chem. Soc., 1937, 59, 2525). An ethyl aroylacetate (XVII) is dissolved in
a non-protic solvent, such as ether orTHF, and treated with a strong base, such as sodium,
sodium ethoxide or sodium hydride, and the anion is reacted with a bromomethyl
alkylketone (XVIII) 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 2 non-protic
solvent. The combined extracts are dried with agents such as MgSO, or N2;SO,. The
diketo-ester (XIX) 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 minera! acid, such as sulfuric or hydrochloric, for
5-10 hr. and extracted with a non-prc_nic solvent. The combined extracts are dried with
agents such as MgSOy or Na;SOy. The furan-ester (X3X) may be carried forward without
further purification or purified by distillation or silica gel chromatography. The furan-
ester in a protic solvent, such as ethanol, is treated with bydrazine hydrate and the
mixture heated for 2-5 days. The hydrazide is isloated as above and treated with hot
formic acid and the resulting furan-amine (XXT) purified by distillation or silica gel
chromatography.

Scheme [V
0O O
M R base R; OEt
+ 1 Br
OEt

Xvii Xviii XX g

. R, hydrazine Ry
_— " o - o

heat N COEt  acid R NH,
XX XX}
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The synthesis of substituted 4-aminooxazoles may be achieved analogous to a procedure
described by Lakhan et al. (J. Het. Chem., 1988, 25, 1413) and illustrated in Scheme V.
A mixture of aroyl cyanide (XXII), aldehyde (XXTI) and anhydrous ammonium acetate
in acetic acid is heated at 100-110° C for 3-6 hr, cooled to room temperature and
quenched with water. Extraction by a non-protic solvent provides the product XXIV
which can be carried forward without further purification or purified by recrystallization
or silica gel chromatography.

Scheme V
. R
)CJ’\ )OL | NH,0Ac N
i O
R cN t R TH HOAc )J\NHz
Ry
XXIi XX XXV

The synthesis of substituted 3-aminopyrroles (XXVIII) may be achieved in a manner
analogous to Aiello et al., J. Chem. Soc. Perkins Trans. I, 1981, 1. This is outlined in .
Scheme VI. A mixture of aryldioxoalkane (XXV) and amine (XXVI) in acetic acid is
heated at 100-110" C for 3-6 hr and worked up in the usnal manner. The product
(POLVTI) in acefic acid is treated with a nitrating agent, such 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,
and Na;SO,. Removal of the volatiles provides the nitro-pyrrole which which may be
carried forward without firther 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 palladium on activated carbon. The aminopyrrole
(XXVTIT) may be carried forward without further purification or purified by

25  recrystallization or silica gel chromatography.
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1. HNO,

—e

2. Reduce

HOAc
heat

XXVill

In an analogous fashion, a mixture of amine XXIX and 3-aryl-2,5-dioxoalkane (XXX) in
10  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 MgSO, or NazSO4 and the volatiles removed. The resulting pymole is treated with a
nitrating agent and subsequently reduced to XXXI as described above. The product may
be carried forward without further purification or purified by recrystallization or silica gel

" 15 chromatography. This process is illustrated in Scheme VII.
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Scheme VII
R
0 1. HOAc "N
_ H
R—NH, + g M > Note Rr/};LNH
2
R, © 3.Reduce '
XXIX XXX | XXX

Substituted S-aminothiazoles (XX XV) may be prepared in a manner analogous to
Gerwald et al., J. Prakr. Chem. 1973, 315, 539. As illustrated in Scheme VIII, to a
mixture of aminocyanide XXXII, aldehyde XXXIII and sulfur in an anhydrous solvent,
such as ethanol and methanol, is added dropwise a base, such as triethylamine. The
mixture is heated at 50° C for 1-3 hr. The mixture is cooled and the excess sulfur
removed. Acetic acid is added to neutralize the mixture and the solid collected. The
imine XXXIV is treated with acid, such as hydrchloric and toluenesulfonic acid, in water
and an organic solvent. After the starting material is consumed the reaction is worked up
and the product XXXV may be carried forward without further purification or purified by
recrystallization or silica gel chromatography.

Scheme VIII
R,

CN
PR T C O
Rs NH, _ R; H Base N )

R,
X0 200001 XKV
R
Acid 1),—3
Water N\I)‘NH.‘,
R,
XXV
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A synthesis of substituted 2-aminothiophenes (XXXVII), 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 (XXOXVI) in a protic solveat ,
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,; and Na,SO,
and the volatiles removed. The nitrothiophene is reduced to the amine with iron in acetic
acid or by catalytic hydrogenation using palladium on activated carbon. The amino-
thiophene may be carried forward without further purification or purified by
recrystallization or silica gel chromatography.

Scheme IX
R, CcOoH 1. ﬁﬂ% R,
3
I_g . . /n\
R; S 2. Reduction R; S NH,
XXXVI XXXV

I,S-D}subsﬁuned-S-aminowmzola (XL) may be prepared as shown in Scheme X, ina
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.
Hydrezine X3CX VI is added, followed by cyanodibromoalkane XXXIX. 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;SO; and the volatiles
removed. The product XI. may be carried forward without further purification or purified
by recrystallization or silica gel chromatography.

%A
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Scheme X
Br Pgtassitém R,
— t-Butoxide —
Ry—NHNH, + R'\I/l‘cn - I?_)\
Br t-BuOH Ry "\~ ~NH;
X0V XXXIX XL

5 The synthesis of 2-amino-3,5-disubstituted thiophenes shown in Scheme X1, is done in a
fashion analogous to Knoll et al., J. Prakt. Chem., 1985, 327, 463. A mixture of
substituted N-(3-aminothioacryloyl)-formamidine (XLI) and substituted bromide ((LII)
in a protic solvent, such as methanol or ethanol, is heated, preferably at a reflux
temperature, for 5-30 min and cooled below room temperature. The product thiophene-
imine is filtered and dried. The thiophene-imine XLIII is converted to the thiophene-
amine (XLIV) by treatment with aqueous acid.

Scheme XI
H
Heat
RHNSS SN SNHR - 4+ g™ ——
R1
XLI XL
R, R,
/ S Aqueous )y S
4
A~ NR Acid ~NH,
R, R,
XLl XLV
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The synthesis of 1,4-disubstituted-2-aminopyrroles (XLVIII) may be accomplished in a
manner analogous to Brodrick et al, (J. Chen. Soc. Perkin Trans. I, 1975, 1910), and as
illustrated in Scheme XII. The potassium salt of formylnitrile XLV in water is treated
with amine XL.VI and acetic acid and the mixture heated at 50-90° C for 5-30 min. The
aminonitrile XL VII is collected by filtration upon cooling and then is stirred at room
temperature with a base such as ethanolic potassium cthoxide for 2-5 hr and the volatiles
removed. The residue is diluted with water and extracted with an organic solvent. The
combined extracts are dried with agents such as MgS0Q, and Na;SO4 and the volatiles
removed. The product (XL VIIH[) may be carried forward without further purification or
purified by recrystallization or silica gel chromatography.

Scheme XTI
Acid Ry CN
Heat NH
CHO |
XLV XLVI Ry
XLVl
R1
EtOH N 2
R,
XLVl

The preparation of 1,2-disubstituted-4-aminoimidazoles (L) by reduction of the
corresponding nitro compound (XLIX), 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) and illustrated in Scheme XI. .
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Scheme XIIT .
R, \ R, \
N 3\ Reduction N&\
RZAN NO, Rz/L\N NH,
XLIX L

2,4-Disubstituted 5-aminooxazoles (LV) 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 LI is added to a cold mixture of 2-aminonitrile LIl and a base such as
triethylamine in a non-protic solvent, such as THF, benzene, toluene or cther. The
preferred temperature is 0° C. The mixture is stimred for 12-24 hr and washed with water.
The volatiles are removed and the product LIII treated with ethylmercaptan and dry
hydrogen chloride in dry methylene chloride for 5-30 min. The solid 5-imino-1,3-
oxazole hydrochloride (LIV) is collected by filtration, dissolved in dry pyridine and the
solution saturated with hydrogen sulfide during 4 hr at 0° C. The mixture is diluted with
an organic solvent and washed with water and dried. Removal of the volatiles provides
the 5-amino-1,3-0xazole product (L'V) which may be carxied forward without further
purification or be purified by silica gel chromatography.

Scheme XIV
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; CN
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%NH st \l)\NHZ
R, R,

LIV Lv

The synthesis of 1,4-disubstituted-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
5  of substituted aminoketone (1.VI) and cyanamide in water and acetic acid was added
aqueous sodivm 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 LVII is collected

by filtration and dried.
10 Scheme XV
Water R,
I T3
M ONR, + wpn—on  PHAS | -
R1 H « °N 2
eat [
R,
i Lvil

15  Methods by which intermediates III and IV (Scheme I) may be prepared are described
below. In Method K (Scheme XVI), a bromoarylamine LVIII, which may be
commercially available or easily prepared by one skilled in the art, is reacted with a
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cycloalkenone LVIX in the presence of a transition metal catalyst, for example a
palladium(1) catalyst such as bis(triphenyiphosphine)palladium(II) chloride, in the

Scheme XVI
5
Method K
0 Pd(Ph,),Cl, 0
DPPP
HNArBr +
) NaHCO, HN.
" T M
Lvii LVIX LX
n=14"
Method BorC
0
phosgene 0
CH,CL, Method A i
X -
aqNaHCO; ocN Ay \n/ SAr,
0cC ‘Arz n O
LX! LXH
Method L .
1. t-Buli Ll
Br-X-G, e Bu,Sn-X-G;, . ——m= H,NAr-X-G,
XIS 2, Bu,SnCl LXIV Pd(PPh;), XV
G,=Y-Zor
a precursor

presence of a bis(triphenylphosphine) chelator, such as 1,2-

bis(diphenylphosphino)ethane (DPPE), 1,1°-bis(diphenylphosphino)ferrocene (DPPF)
10 and 1,3-bis(diphenylphosphino)propane (DPPP), preferably DPPP, and a base,

preferably sodiun bicarbonate, in a suitable solvent, preferably DMF at a temperature of

41



EH2TED® 8hThITO9

10

15

25

30

9/158 PV

about 150 °C to provide LX. LX may then be used (as IV) in Method B (Scheme I), or
converted to isocyanate LXI 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 1II) in Method A. The
resulting product LXII 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.

In Method L, bromide LXI1II is reacted with a strong base, such as t-butyl lithium, in a
suitable solvent, such as THF, with tributyltin chloride at a temperature of about =50 °C
to ~100 °C, preferably about —78 °C to give LXIV. LXIV is then reacted with LVII in a
suitable solvent, such as THF or 1,4-_¢_iioxane, in the presence of a transition metal
catalyst, preferably tetrakis(triphenylphosphine)palladium(0), at a2 temperature of about
50 °C to 150 °C, preferably about 100 °C and in a sealed tube, providing LXV. LXV may
then be used (as I'V) in Method B or C (Scheme I), or converted to the coresponding
isocyanate as described in Method K, and used (as IIT) in Method A.

Methods by which Y and Z may be joined to X are illustrated in Scheme XVII. As
illustrated by Method M, if one desires 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 se.conda.ry amine under reductive amination conditions. For example, ketone
LXII is combined with a primary or secondary amine, in a snitable solvent such as THF.
An gcid, such as acetic acid, is added, followed by a suitable reducing agent, preferably
sodium cyanoborohydride or sodium (triacetoxy)borohydride, to provide the desired
product LXV1 i

Method N, illustrates a procedure for obtaining a methylene group for Y and a primary or
secondary amine for Z. An X group bearing an aldehyde and a halogen, preferably
bromine (LXVII), may be reacted with a primary or secondary amine under reductive .
amination conditions as described in Method M to provide LXVIIL. This intermediate
may then be used as described in Method L.
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Scheme XVII
Method M
O ' N(R)R'
0. K A
Ar?” “Ar In Are” “Ar. n
! Ir 2 reductive ! \([)r 2
amination
LXI LXV1
n=14 ‘ g -N(R)R' =-Y-Z
n=14
Method N
RNHR’
Br-X-CHO Br-X-CH,-N(R)R'
reductive
LXVII amination LXVIIL

-CH,N(R)R' = -Y-Z

As in the cases described above, the synthesis of additional intexrmediates corresponding
to I, IV and V may be accomplished by methods similar to those described in the
literature or known to those skilled in the art.

10

METHODS OF THERAPEUTIC USE

The compounds of the invention effectively block inflammatory cytokine production

from cells. The inhibition of cytokine production is an attractive means for preventing
15  and treating a variety of disorders associated with excess cytokine production, e.g.,

diseases and pathological conditions involving inflammation. Thus, the compounds of
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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 disease, 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
acti\;ity of elevated levels of proinflammatory cytokines such as responses to various
infectious agents and a number of disea.ses of autoimmunity such as rheumatoid 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 compounds 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
cyclooxygenasc ‘mponsible for inflammation (M.K. O’Banjon er 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 discase.

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
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, leukophensis, granulocyte transfusion
associated syndromes, end 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,
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but are not limited to, intravenously, intramuscularly, subcutaneously, intrasynovially, by
infusion, sublingually, transdermally, orally, topically or by inhalation. The preferred

modes of administration are oral and intravenous.

The compounds of this invention may be administered alone or in combination with
adjuvants that enhance stability of the inhibitors, facilitate administration of pharmaceutic
compositions containing them in certain embodiments, provide increased dissolution or

dispersion, increase inhibitory activity, provide adjunct 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. Advantageously, the compounds
may then be administered together in a single dosage form. In some embodiments, the
pharmaceutical compositions comprising such combinations of compounds contain at
least about 5%, but more preferably at least about 20%, of a compound of formula ()
(wiw) or a combination thereof. The optimum percentage (w/w) of a compound of
formula(f) may vary and is within the purview of those skilled in the art. Altemnatively,
the compounds may be administered separately (either serially or in parallel). Separate
dosing allows for greater flexibility in the dosing regime.

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 carricrs and adjuvants include, for example, ion exchangers, alumins,
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, emuision, lozenges, syrup, reconstitutable powder, grapule,
suppository and transdermal patch. Methods for preparing such dosage forms are known
(see, for examnple, H.C. Ansel and N.G. Popovish, Pharmaceutical Dosage Forms and
Drug Delivery Systems, 5th ed., Lea and Febiger (1990)). Dosage levels and
requircments are well-recognized in the art and may be selected by those of ordinary skill
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in the art from available methods and techniques suitable for a particular patient. In some
embodiments, dosage levels range from about 10-1000 mg/dose for a 70 kg patient.
Although one dose per 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.

SYNTHETIC EXAMPLES

EXAMPLE 1
1-[5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4«(2-cyclohexenon-3-y)naphthalen-1-yI]
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0
Be Pd(PPhy),Cl,
DPPP, NaHCO,
H{
S RNCIE
H DMF, 150 °C

LXIX

CH,Cl,
satd. NaHCO, aq,

l CICQCi
geC

As outlined in Method K, a 350 mL sealed tube under inert atmosphere was charged with
S 4-bromo-1-naphthylamine (LX1X) (1.97 g; 8.9 mmol; 1 equiv.), 2-cyclohexenone (1.65

g; 17.2 mmol; 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(II) chloride (302 mg; 0.43 mmol; 0.05 equiv.) and

DMF (degassed, 100 mL). The mixture was heated at 150 °C for 8 b. After cooling back
10 to ambient temperature, the mixture was diluted with 100 mL EtOAc and filtered through

Celite. 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 materiel which was

15 recrystallized from hot EtOAc/Hexanes to afford 800 mg L. XX (3.4 mmol; 38% yield) as

a dark brown solid.
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LXX (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

5  toluene; Fluka; 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 (N2;SOy), filtered
and % of the solvent removed in vacuo, This solution of isocyanate LXXT was then

10 immediately diluted with anhydrous THF (8 mL) and treated with LXXII at room
temperature (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 crystels (mp: 168-170 °C).

15

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:

O
“ > e
THF, AcOH
1 2

20

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.). The reaction was stirred at room
temperature for 2 days, then 5% aqueous NaOH solution (3 mL) was added and the
reaction then extracted with EtOAc (3 x 3 mL). The combined organics were washed
once with water, then brine, dried (N2;S0,), 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-{5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yi}-3-{4-[5-(morpholin-4-ykmethyl) fur-2-
ylloaphthalen-1-yl} urea:

49



"BhThZ¥0O9

GBHeESTE

10

15

97158 PV

HN/\ : ,
A S 7 N 1) t-BulLi
/E}/\ ° K/ - B,Q/\ O 2) Bu,SnCl —

AGOH, Na[HB(OAGc)]

LXXHI LXXIV
HN NN
‘ L
|\ LXIX ‘
o H
Bu;Sn (PA(PPh)] # O :
LXXV LXXVI
\
s S
N N, 1} PR{CO)C A O
(Method ) N N N O
LXK 3

As described in Method N, to a mixture of 5-bromo-2-furaldehyde (LXXIT) (1.76 g) and
morpholine (1.00 ml) in 40 ml. anhydrous THF at room tempersture 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 mLY). After stirring vigorously for 5 min the layers were separated and
the aqueous layer was extracted with ethyl acetate. The combined organic layers were
washed with brine, dried (Na;SOy), filtered and evaporated to dryness. Purification of the
residue by flash chromatography afforded 2.09 g (8.49 mmol, 84% yield) of LXXIV.

As tllustrated by Method L, LXXIV (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. ¢-
Butyllithium (4.0 mL of a 1.7 M solution in pentane) was added dropwise 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 added (10 mL) and the mixture was warmed to room
temperature. The layers were separated and the aqueous layer was extracted with ethyl
acetate. The combined organic layers were washed with brine, dried (N2;S0,), filtered
and evaporated to dryness. Purification of the residue by flash chromatography afforded
0.526 g (1.15 mmol, 42% yield) of LXXV.

As outlined in Method L, LXXV (0.399 g, 0.874 mmol) and LXIX (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) wes added and the
solution was degassed and purged with nitrogen again (2x). The tube was sealed and
heated to 100°C for 24h. After cooling to room temperature the mixture was diluted with
ethyl acetate, saturated aqueous potassium carbonate solution (10mL) was added and the
mixture was stirred for 1h at room temperature. The mixture was filtered over Celite and
the layers were separated. The aqueous layer was extracted with ethyl acetate. The
combined organic Iayers were washed with brine, dried (Na;S0,), filtered an evaporated
to dryness. Purification of the residue by flash chromatography afforded 0.314g of a
yellow oil, which contained LXXV] along with tributyltin bromide. This mixture was °
used for the next step without further purification.

LXXVI (0.283g, 0.917 mmol) was reacted with the phenylcarbamate of LXXII (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% yickd) that was further purified by recrystallization to give 0.131g of pure
compound (mp. 144-146°C).

EXAMPLE 4
1-{5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-{4-[6-(morpholin-4-ylmethyl)pyridin-3-

yijnaphthalen-1-yi} urea:
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LXH 4

As described by R.J. Chambers and A. Marfat, (Synthetic Commumications, 1997, 27,
515) a mixture of 2,5-dibromopyridine (LXXVII) (9.90 g, 41.78 mmol), Pd(dppf)Cl
(1.51 g, 1.85 mmol), anhydrous methanol (40 mL), anhydrous DMF (40 mL) and
anhydrous tricthylamine (12 mL) was purged in a Parr apparatus with a stream of carbon
monoxide for 10 min and then stirred under 80 psi carbon monoxide at 50 °C for 4 h. The
mixture was diluted with ethyl acetate (600 mL) and washed with water (2x100 mL) and
brine (1x100 mL), dried (sodium sulfate), filtered and evaporated to dryness. The residue
was purified by flash chromatography on silica gel (40% ethyl acetate in hexanes) to give
LXXVIII as a light orange solid (3.733 g, 1728 mmol, 41%).
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To a solution of compound LXXVIII (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) solution was added, the mixture was warmed to room temperature and stirred

for another 30 min Sodium 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

residue was purified by flash chromatography on silica gel (20% ethyl acetate in hexanes)

to give aldehyde LXXIX as a white solid (80 mg, 0.43 mmol, 56%).

To a solution of LXXIX (367.7 mg, 2.0 mmol) in anhydrous 1,2-dichloroethane (10 mlL)
was added morpholine (0.20 mL, 0.20g, 2.3 mmol), followed by glacial acetic acid (0.12
mL, 0.13 g, 2.1 mmol) and sodium triacetoxyborohydride (625 mg, 2.95 mmol). The
mixture was stirred at room temperature for 30 min. A saturated solution of sodium
bicarbonate (10 mL) was added and the mixture was stirred vigorously for another 30
min. The layers were separated and the aqueous layer was extracted with ethyl acetate
(3x20mL). The combined organic layers were washed with brine, dried (sodium sulfate),
filtered and evaporated to dryness. Flash chromatography (1% triethylamine in ethyl -
acetate) of the residue gave LX3CX as a light yellow oi! (460.8 mg, 1.79 mmol, 91%).

To a solution of fert.-butyllithium (1.42M in pentane) (2.80 mL., 3.98 mmol) in
anhydrous THF (20 mL) at —78 °C was added dropwisc a solution of LXXX (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;HPO/NatH,PO, sat) (10 mL) was added
and the mixture was warmed to room temperature. The Jayers were separated and the
aqueous layer was extracted with ethyl acetate (3x20 mL). The combined organic layers
were washed with brine, dried (sodium sulfite), filtered and evaporated to dryness. Flash
chromatography (ethyl acetate) of the residue gave LX3XX as colerless oil (548.8 mg,
1.17 mmol, 65%).
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A degassed solution of LXXXI (302 mg, 0.646 mmol), LXIX (177 mg, 0.797 mmol) and
Pd(PPha)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 ethyl acetate. The combined filtrates were stirred with potassium
fluoride solution {40%) (10 ml) for 30 min. Water and brine were added, the layers were
separated and the aqueous layer was extracted with ethyl acetate (4x50mL). The
combined organic layers were washed with brine, dried (sodium sulfate), filtered and
evaporated to dryness. Flash chromatography (5% methanol and 1% triethylamine in
ethyl acetate) of the residue gave LXXXTI as a light brown solid (157.6 mg, 0.49 mmol,
76%).

LXXXII and the phenyl carbamate of LXTI were reacted according to Method C.
Purification by flash chromatography using 5% methanol and 1% triethylamine in ethy)
acetate as the cluent followed by recrystallization from ethyl acetate/hexanes gave the
title compound 4 as & white solid (mp. 169-170°C).

. EXAMPLE 5
1-[S-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yi}-3-{4-{3-Gnorpholin-4-
yDphenyl]naphthalen-1-yl} urea:
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D, e BALTO

LXIi 5
3-Bromoaniline (3.0 mL, 4.7 g, 28 mmol), 2-bromoethylether (4.2 mL, 7.7 g, 33 mmol)
and diisopropylethylamine (15 mlL, 11g, 86 mmol) were dissolved in anhydrous DMF (20
mL.) under inert gas atmosphere and heated to 100°C for 6 . After cooling to room
temperuture the mixture was poured into water (300mL) and extracted with ethyl acetate.
The combined organic layers were washed with brine, dried (Na;SOs), filtered and
evaporated to dryness. Purification of the residue by flash chromatography afforded 2.9 g
{12 mmol, 43% yield) of L3OOV

LXXXIV (1.73 g, 7.13 mmol) was dissolved in anhydrous THF (30 mL) and cooled to -
78°C. ¢-Butyllithium (10.0 mL of a 1.7 M solution in pentanc) was added dropwise and
the solution was stirred at -78 °C for 30 min. Tributyltinchleride (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/NagtHPO, 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 ethyl
acetate. The combined organic layers were washed with brine, dried (Na;SQy), filtered an
evaporated to dryness. Purification of the residue by flash chromatography afforded 2.28
g (5.36 mmol, 77% yield) of LXXXV.

LXXXV (1.49 g, 3.51 mmol) and LXIX (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)- Teu'akis(u'iphenylphOSphiné)palladium(O) (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. After cooling to room
temperature the mixture was diluted with ethyl acetate, satirated aqueous potassiom
carbonate solution (10mL) was added and the mixture was stirred for 1h at room
temperature. The mixture was filtered over Celite and the layers were separated. The
aqueous layer was extracted with ethyl acetate. The combined organic layers were
washed with brine, dried (Na;SO,), filtered and evaporated to dryness. Purification of the
residue by flash chromatography afforded 0.363g (1.19 mmol, 38%) of LXXXVL

LXXXVI (0.360 g, 1.18 mmol) was reacted with the phenylcarbamate of LXII (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% yicld) that was further purified by
recrystallization from ethyl acetate - hexanes to give 0.344 g of the title compound 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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0
N X
H H
R,
Ar,= 7\, Ar, =
1 N, ' 2

Ex. |[Ry |Ks X Y m.p. °C_

No. _ |
K -Bu_{4-McPh | phenyl 4-CH; |4-morpholinyl | 146-148
| 7| #-Bu | 4-McPh | phenyl 3-CH; | 4-morpholinyl | 120-122

8 t-Bu | 4-MePh | phenyl Bond 4'(4- >230

: morpholinyf)

9 -Bu | 4-MePh | phenyl 4-CH; | 4-morpholinyl | 183-186

10 -Bu | 4-MePh | phenyl 4-CH; | NMe; 108-114

11 -Bu | 4-MePh | 2-pyridyl 5-CHz | 4-morpholinyl | foam

12 f-Bu | 4-MePh {1- Bond 3°4- 133-135

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- | l-cyclohexenyl | 3-[NH- | 4-morpholiny]
pyridyl (CHa);) -

* sumber 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 2 bond). * refers to position on X that Z is bonded to.
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ASSESSMENT OF BIOLOGICAL PROPERTIES
Inhibition of TNF Production in THP Cells

The inhibition of cytokine production can be observed by measuring inhibition of TNFux
in lipopolysaccharide stimulated THP cells. All cells and reagents were diluted in RPMI
1640 with phenol red and L-glutamine, 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 DMSQ
followed by dilution into RPMI 1640, 2-fold higher than the desired final assay
concentration. Conﬂﬁcnt 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, bianks). DMSO concentration did not exceed
02% final. Cell mixture was atlowed to preincubate for 30 min, 37°C, 5% CO, prior to
stimulation with lipopolysaccharide (LPS; 1 pg/ml final; Siga L-2630, from E.coli
serotype 0111.B4; stored as 1 mg/ml stock in endotoxin screened distilled H;0 at -80°C).
Blanks (unstimulated) received H,O vehicle; final incubation volume was 250 ul.
Ovemight incubation (18 - 24 hr) proceeded as described above. Assay was terminated
by centrifuging plates § min, room temperature, 1600 rpm (400 x g); supematants were
transferred to clean 96 well plates and stored -80°C until analyzed for human TNFa by a
commercially available ELISA kit (Biosource #KHC3015, Camarillo, CA). Data was
analyzed by non-linear regression (Hill equation) to generate a dose response curve using
SAS Software System (SAS institute, Inc.l, Cary, NC). The calculated IC50 value is the
concentration of the test compound that caused a 50% decrease in the maximal TNFa
production.

Representative compounds from the synthetic examples above and Table 1 were
evaluated and alt had ICgp < 10 uM in this assay.



6H62TED" BhTH2T09 .

Y133 PV

Inhibition of other cytokines
By similar methods using peripheral blood monocytic cells, appropriate stimuli, and

commercially available ELISA kits for a particular cytokine, inhibition of IL-1p, GM-
CSF, IL-6 and IL-8 can be demonstrated by preferred compounds.

59



662TED” BhThaT09

10

15

20

25

9/158 PV 'qu

What is Claimed is:

1. A Compound of the formula(l):

W
Ars-X—Y—2
Ar,\NJ\N/ 2

[ |
H H

@
wherein:
Ar is selected from the group consisting of;

pyrmole, pymrolidine, pyrazole, imidazole, oxazole, thiazole, furan and thiophene;
wherein Ar; may be substituted by one or more R;, Rz or Rs;

Ar; is:

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

Xis:
a) a Csg cycloalkyl or cycioalkenyl optionally substituted with 0-2 oxo groups or 0-3 C)
branched or unbranched alkyl, C, alkoxy or C,4 alkylamino chains;
b) phenyl, furen, thiophene, pyrrole, pyrazole, imidazolyl, pyridine, pyrimidine,
pyridinone, dihydropyridinone, maleimide, dihydromaleimide, piperidine, piperazine or
pyrazine each being optionally independently substituted with -3 C,.4 branched or



662TED" ShThaT09

10

15

20

30

9158 PV

unbranched alkyl, Cy.4alkoxy, hydroxy, cyano, mono- or di<C;; alkyl)amino, C,.¢ alkyl-
S(0O)s, or halogen;

Y is:

a bond or a C,4 saturated or unsaturated branched or unbranched carbon chain, which
may be partially or fully halogenated, wherein one or more methylene groups are
optionally replaced by O, NH, S(0}), S(O); or S and wherein Y is optionally
indei)endcnﬂy substituted with 0-2 oxo groups and one or more C4 i:ranched 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; alkylamino, C) alky}-S(O)m , CN,
CONH_, COOH and phenylamino wherein the phenyl ring is optionally substituted with
one to two groups consisting of halogen, C, ¢ alkyl and C,¢ alkoxy; .

b) whahydro?ytan, 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 sulfaxide or tetramethylens sulfone which are optionally substituted with

one to three groups consisting of cyano, Cy.¢ alkyl, C;.¢ alkoxy, hydroxy, mono- or di{(C,.

» alkyl)amino-C, 3 alkyl, phenylamino-C,; alkyl and C,.3 alkoxy-C,.; alkyl;

c) C,s alkoxy, secondary or tertiary amine wherein the amino nitrogen is covalently
bonded to groups selected from the group consisting of C,.3 alkyl, C,.s alkoxyalky}l,
pyridinyl-C, 3 alkyl, imidazolyl-C; 3 alkyl, tetrahydrofuranyl-Cy.3 alkyl, phenylamino,
wherein the phenyl ring is optionally substituted with one to two halogen, C,¢ alkoxy,
hydroxy or mono- or di-{C,.; alkyl)amino, C,.s alkyl-S(O), and phenyl-S(O), wherein.
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the phenyl ring is optionally substituted with one to two halogen, C,.¢ alkoxy, hydroxy or
mono- or di~(C;.; alkyl)amino; '

R,is:

a) Cs.1o branched or unbranched alkyl, which may optionally be 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 § groups selected from the group consisting of
balogen, C,.s branched or unbranched alkyl which is optionally partially or fully
halogenated, C3.5 cycloalkyl, Cs4 cycloalkenyl, hydroxy, cyano, Cy alkyloxy which is
optionally partially or fully halogenated, NH;C(O) and di(C,.3)alkylaminocarbonyl;

b) Cs7cycloalkyl selected from the group consisting of cyclopropyl, cyclobutyl,
cyclopentany!, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl and
bicycloheptanyl, which may optionally be partially or fully halogenated and which may
optionally be substituted with one to three C,.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;
¢) Cipo branched alkenyl which may optionally be partially or fully halogenated and
which optionally be 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, pyrimidiniyl, 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,.s branched or unbranched alkyl which
is optionally partially or fully halogenated, cyclopropyl, cyclobutyl, cyclopentanyl,
cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, hydroxy,
cyano, C;.3 alkoxy which is optionally partially or fully halogenated, NH2C(O) and
mono- or di(C,.3)alkylaminocarbonyl;
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d) aCsgcycloalkenyl selected from the group consisting of cyclopentenyl,
cyclohexeny), cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyclohexenyl and
bicycloheptenyl, wherein such cycloalkenyl group may optionally be substituted with one
to three Cy3alkyl groups;

€) cyano;or

f) C,. branched or unbranched alkoxycarbony!, C,.s branched or unbranched
alkylaminocarbonyl, C;.¢ branched or unbranched alkylcarbonylamino-C,;-alkyl;

R, is:
a C;.s branched or unbranched alkyl which may optionally be partiaily or fully
halogenated, acetyl, aroyl, C;4 branched or unbranched alkoxy, which may optionally be
partially or fully halogenated, halogen, methoxycarbonyl or phenyisulfonyl;

R; is:

a) phenyl, naphthyl or heterocyclic group selected from the group consisting of

+ pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thienyl,

furyl, tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolirryl, 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 a
phenyl, naphthyl, heterocycle selected from the group hereinabove described, Cy.6
branched or unbranched atkyl which is optionally partially or fully halogenated,
cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl,
bicyclohexanyl, bicycloheptanyl, phenyl C,.s alkyl, naphthyl C,.; alkyl, halo, hydroxy,
cyano, Cy3 alkyloxy which may optionally be partially or fully halogenated, phenyloxy,
naphthyloxy, heteraryloxy wherein the heterocyclic moiety is selected from the group
hereinabove described, nitro, amino, mono- or di(Cj.s)alkylamino, phenylamino,
naphthylamino, heterocyclylamino wherein the heterocyclyl moiety is selected from the
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group hereinabove described, NH,C(0), a mono- or di-(Cy.3)alkyl aminocarbon}'fl. Cis
alkyl-C(0)-C,4 alkyl, amino-C,.s alkyl, mono- or di-(Cs)alkylamino-C,.s alky), amino-
3(0)y, di(Cy3)alkylamino-5(0)z, Ry -Cy.5 alkyl, Rs-Cy.5 alkoxy, Rg~C(0)-C.s alkyl and
R;-Cy.s alkyl(Rg)N, carboxy-mono- or di-(Cy.s J-alkyl-amino;

b) a fused aryl selected from the group consisting of benzocyclobutanyl, indanyl,
indenyl, dihydronaphthyl, tetrahydronaphthy}, benzocycloheptanyl and
benzocycloheptenyl, or a fused heterocyclyl selected from the group consisting of
cyclopentenopyridine, cyclohexanopyridine, cyclopentenopyrimidine,
cyclobexanopyrimidine, cyclopentanopyrazine, cyclohexanopyrazine,
cyclopentanopyridazine, cyclohexanopyridazine, cyclopentanoquinoline,
cyclohexanoquinoline, cyclopentanqisoquimline, 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, -
Cs branched or unbranched alkyl which is optionally partially or fully halogenated, halo,
cyano, C, 3 alkyloxy 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,.y)alkylamino, phenylamino,
naphthylamino, heteracyclylamino wherein the heterocyclyl moiety is selected from the
group hereinabove described, NH2C(O), 2 mono- or di<{Cy.3)alkyl aminocarbonyl, C;4
alkyl-OC(0), C,.s alkyl-C(O)-C .4 brenched or unbranched alkyl, an amino-C; .5 alkyl,
mono- or di<(C) 3)alkylamino-C.s alkyl, Ry-C,.s alkyl, Ry -C;.5 alkoxy, Ry —C(0)-C5
alkyl, and Ryz-Cysalkyl(Ry)N;

c) cycloalky! selected from the group consisting of cyclopentanyl, cyclohexanyl,
cycloheptanyl, bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, which the
cycloalkyl may optionally be partialty or fully halogenated and which may optionally be
substituted with one to three C,.3 alkyl groups;
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d) Cs.7 cycloalkenyl selected from the group consisting of cyclopentenyl,
cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, bicyciohexenyl and
bicycloheptenyl, wherein such cycloalkenyl group may optionally be substituted with one
to three C,.3 alkyl groups;

€) acetyl, aroyl, alkoxycarbonylalkyl or phenylsulfonyl; or

) Cs branched or unbranched alkyl which may optionally be partially or fully
halogenated;

or R, and R; taken together may 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 which may optionally be partially or

fully halogenated;

each Ry, Rs, Re, Ry, Ry, Ry, Ry; and R, is independently selected from the group
consisting of morpholine, piperidine, piperazine, imidazole and tetrazole;

mis0,1or2;
qis0,1o0r2;
ris0,1or2;
tis0,1or2;
WisOorS and

pharmaceutically acceptable derivatives thereof.
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The compound according to claim 1 wherein:

"N

Ar; is naphthyl, tetrahydronaphthyl, indanyl or indenyl and
Wis 0. '

3. The compound according to claim 2 wherein:

Ar is thiophenc or pyrazole;

X is Cs 7 cycloalky] or Csscycloalkenyl optionally substituted with 0-2 oxo groups
or 0-3 Cy branched or unbranched alkyl, C,.¢ alkoxy or Cy4 alkylamino; or X is phenyl,
pyridine, tetrahydropyridine, pyrimidine, furan or thiophene each being optionally
independently substituted with 0-3 Cy.4 branched or unbranched alkyl, C;(alkoxy,
hydroxy, cyano, mono- or di-{(Cy.3 alkyl)amino, C,_¢ alkyl-S(0), or halogen;

R, i3 Cy4alkyl branched or unbranched, cyclopropyl or cyclohexyl which may
optionally be partially or fully halogenated and which may optionally be substituted with
one 1o three C; 3 alkyl groups;

R; is C,4alkyl branched or unbranched, phenyl, pyridinyl each being optionally
substituted as described hereinabove in claim 1, alkoxycarbonylalkyl or cyclopropyl or
cyclopentyl optionally substituted as described hereinabove in claim 1.

4. ‘The compound according to claim 3 wherein:

Ar, is pyrazole; _

X is cyclopentenyl, cyclohexenyl, cycloheptenyl, optionally substituted with an
oxo group or 0-3 C,.4 branched or unbranched alkyl, C;.4alkoxy or C;alkylamino; 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, cyano, mono- or di<(C;-
3 alkyl)amino, C1.¢ alkyl-S(O), or halogen.

5. The compound according to claim 4 wherein:
Y is -CH2-, -CH2CH2-, -CH2NH-, -CH2CH2NH-, -NH- or a bond;
and
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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 C;.3
alkyl and C, s alkoxyalkyl, phenylamino, wherein the phenyl ring is optionally substituted
with one to two halogen, C,s alkoxy, hydroxy or mono- or di<(C;. alkyl)amino, C;4
alkyl-S(O); 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.

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; '
Rj is C,.4alkyl branched or unbranched, phenyl, pyridinyl each being optionally

substituted as described hereinabove in claim 1, alkoxycarbonylalkyl or cyclopropyl or

cyclopentyl optiopally substituted as described hereinabove in claim 1.

7. A compound selected from the group consisting of:
l-[5-ren-b\:tyl-z-p-mlyl-ZI;I-pymml-3-yl]-3-[4-(4-(moxpholin-4-yl—
methyl)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-y1}-3-{4-(4-(2-(morpholin4-
yhethyD)phetiyDnaphthalen-1-yljurea;

1-[5-fert-butyl-2-p-tolyl-2H-pyrazol-3-yl}-3-[4-(3«(morpholin-4-yl-
methyl)phenyl)naphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-
yDnaphthalen-1-yljurea;

1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4<(5-morpholin4-ylmethyl-pyridin-2-
ylnaphthalen-1-yljurea; . '
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1-{5-tert-butyl-2-p-tolyl-2H-pyrezol-3-yl}-3-[4-(5-morpholin-4-ylmethyl-fur-2-
yDnaphthalen-1-yl]urea;

1-[5-tert-butyl-2-(6-methyl-pyridin-3-yl)-2H-pyrazol-3-yl]-3-[4-(6-morpholin-4-
ylmethyl-pyridin-3-yl)naphthalen-1-yljurea;
1-[5-tert-butyl-2-methyl-2H-pyrazol-3-y1}-3-(4-(6-morpbolin-4-ylmethyl-pyridin-3-
yDnaphthalen-1-yljurea and

pharmeaccutically acceptable derivatives thereof.

8. A method of treating an inflammatory disease which comprises administering to a
patient in need of such treatment a therapeutically effective amount of a compound
according to claim 1.

9. The method according to claim 8 wherein the inflammatory disease is selected
from the groups consisting of osteoarthritis, multiple sclerosis, Guillain-Barre syndrome,
Crohn's disease, ulcerative colitis, psoriasis, graft versus host discase, systemic lupus

10. A method of treating an autoimmune disease which comprises administering to a
petient in need of such treatment a therapeutically effective amount of a compound
according to claim 1.

11.  The method according to claim 10 wherein the autoimmune disease is selected
from the groups consisting of as rheumatoid arthritis, toxic shock syndrome, diabetes and
inflammatory bowel diseases. '

12. A mecthod of treating a discase mediated directly or indirectly by cytokines

wherein said disease is selected from the group consisting of osteoporosis, Alzheimer's
disease, acute and chronic pain, said method comprises administering to a patient in need
of such treatment a therapeutically effective amount of 2 compound according to claim 1.
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13. A method of treating a neutrophil-mediated disease selected from the group
consisting of 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 meningitis,
hemodialysis, leukopherisis, granulocyte transfusion associated syndromes and
necrotizing entrerocolitis, said method compriseé administering to a patient in need of
such treatment a therapeutically effective amount of a compound according to claim 1.

14, A process of making a compound of the formula(l) according to claim 1, said
process comprising: ‘

reacting under suitable reaction conditions an aminoheterocyelic compound (1) with
phenyl chloroformate in a suitable solvent to produce a carbamate compound (V),
and

reacting under suitable reaction conditions the compound (V) with an arylamine
compound (IV) in a non-protic solvent to produce a compound of the formula (I);

CICO,Ph ji G-NH, i

2

Ar,..w2 Arp.':l o-Ph (V) Arp.':l ".G

(I H H OH
M .

wherein G is Ary-X-Y-Z a3 defined hereinabove in claim 1.

Ca
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ABSTRACT

Disclosed are novel aromatic heterocyclic compounds of the formula(T) wherein
An,An,W,X,Y and Z are described herein. The compounds are useful in pharmaceutic
compositions for treating diseases or pathological conditions involving inflammation
such as chronic inflammatory diseases. Also disclosed are processes of making such
compounds. '

w
Ar ,)LN/Ar.;.—x—Y—z

v
H H o
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Compuestos heterociclicos aromiticos como agentes antiinfla-

matorios

CAMPO TECNICO DE LA INVENCION

Esta invencién se refiere a nuevos compuestos heteroci-
clicos arométicos de férmula (I):

0

Ar A
1\NJJ\N/ "2\ /Y\‘Z
| | X

H H
o

en donde Ar,, Ar,, X, L v Q se definen mads abajo, que inhiben
la produccidn de citoquinas implicadas en procesos inflamato-
rios y, asi, son Utiles para tratar enfermedades y estados
patoldégicos gque implican wuna inflamacién tal como una
anfermedad inflamatoria crénica. Esta invencidén se refiere
también a procedimientos para preparar estos compuestos y a

composiciones farmacéuticas que comprenden estos compuestos.
ANTECEDENTES DE I.A INVENCION

El factor de la necrosis de tumores (INF) e interleuqui-
na-1 (IL-1) son importantes entidades bioldégicas a las que se
alude colectivamente como citogquinas proinflamatorias. Estas,
junto con varias otras moléculas relacionadas, median en la
respuesta inflamatoria asociada c¢on el reconocimiento
inmunolégico de agentes infecciosos. La respuesta inflamato-
ria juega un importante papel para limitar y controlar
infecciones patdégenas.

Niveles elevados de citoquinas proinflamatorias estan

—
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también asociados con un cierto nimero de enfermedades de
autoinmunidad tales como sindrome del chogque téxico, artritis
reumatoide, osteoartritis, diabetes y enfermedad inflamatoria
del intestino (Dinarello, C.A., et al., 1984, Rev. Infect.
Disease 6:51) . En estas enfermedades, la elevacidn crdnica de
la inflamacién exacerba o provoca gran parte de la patofisio-
logia observada. Por ejemplo, el tejido sinovial reumatoide
queda invadido por c¢élulas inflamatorias que dan como
resultado la destruccién del cartilago y el hueso (Koch,
A.E., et al., 1995, J. Invest. Med. 43:28-38). Un método
terapéutico importante y aceptado para la intervencién
potencial con fdrmacos en estas enfermedades es la reduccidn
de citoquinas proinflamatorias tal como TINF (al gue se alude
también en su forma secretada exenta de células como TNFa) e
IL-18. Actualmente, se encuentran en ensayos clinicos un
cierto nimero de terapias anti-citoquina. La eficacia ha sido
demostrada con un anticuerpo mcnoclonal dirigido contra TNFo
en un cierto nimero de enfermedades autoinmunes (Heath, P.,
"CDPS71: An -Engineered Human IgG4 Anti-TNFa Antibody" IBC
Meeting on Cytokine Antagonists, Filadelfia, PA, 24-5 de
abril, 1997). Estas incluyen el tratamiento de artritis
reumatoide, enfermedad de Crohn y colitis ulcercsa (Rankin,
E.C.C., et al., 1997, British J. Rheum. 35:334-342 vy Stack,
W.A., et al., 1997, Lancet 349: 521-524). Se piensa que el
anticuerpo monoclonal actda uniéndose tanto a TNFa soluble
como a TNF unido a la membrana.

Se ha tratado por ingenieria un receptor de TNFa soluble
que interactida con TNFx. E! método es similar al descrito
anteriormente para los anticuerpos monoclonales dirigidos
contra TNFa; ambos agentes se unen a TNFo soluble, reduciendo
asi su concentracién. Una versidén de esta construccién,
denominada Enbrel {(Immunex, Seattle, WA) demostrd reciente-
mente una eficacia en un ensayo clinico de fase III para el
tratamiento de la artritis reumatoide (Brower et al., 1997,
Nature Biotechnology 15:1240). Otra versidn del receptor de
TNFo, Ro 45-2081 (Hoffman-LaRoche Inc., Nutley, NJ) ha
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demostrado eficacia en diversos modelﬁs con animales de
inflamacién alérgica de los pulmones y lesién aguda de los
pulmones. Ro 45-2081 es una molécula gquimérica recombinante
construida a partir del receptor de TNF humano soluble de §5
kDa fusionado a la regidn de bisagra del gen IgGl de cadena
pesada y expresado en células eucaridéticas (Renzetti, et al.,
1997, Inflamm. Res. 46:5143).

IL-1 ha sido implicada comeo una molécula de efector
inmunolégica en un gran naimero de procesos patoldgicos. El
antagonista del receptor de IL-1 (IL-lra) ha sido examinado
en ensayos clinicos con seres humanos. La eficacia se ha
demostrado para el tratamiento de la artritis reumatoide
(Antril, Amgen). En un ensayo clinico con seres humanos fase
ITI, IL-1lra redujo la tasa de mortalidad en pacientes con el
sindrome del chogue séptico (Dinarello, 1995, Nutrutioﬁ 11,
492) . La ostecartritis es una lenta enfermedad progresiva
caracterizada por 1la destruccién del cartilage de las
articulaciones. IL-1 se detecta en el fluido sinovial y en la
matriz del cartilago de articulaciones osteocartriticas. Se ha
demostrado que antagonistas de IL-1 disminuyen la degradacidn
de los componentes de la matriz del cartilago en una diversi-
dad de modelos experimentales de artritis (Chevalier, 1997,
Biomed Pharmacother. 51, 58). El 6xido nitrico (NO) es un
mediador de la homeostasis cardiovascular, neurotransmisidn
y funcién inmune; recientemente, se ha demostrado gue tiene
importantes efectos en la modulacidén de la remodelacidn de
los huescs. Citoquinas tales como IL-1 y TNF son potentes
estimuladores de la produccidén de NO. NO es una importante
molécula reguladora en los huesos con efecto sobre las
células del linaje de osteoblastos y osteoclastos {Evans, et
al., 1996, J Bone Miner Res. 11, 300)}. La promocién de la
destruccidén de células beta, que conduce a diabetes mellitus
dependiente de insulina, muestra una dependencia de IL-1.
Algo de esta lesién se puede mediar a través de otros
efectores tales como prostaglandinas y tromboxanos. IL-1

puede efectuar este proceso controlando el nivel tanto de

ks ™
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sintetasa inducible (McDaniel et al., 1996, Proc Soc Exp Biol
Med. 211, 24). .

Se espera que inhibidores de la produccidén de citoquinas
blogueen la expresidn de ciclooxigenasa inducible (COX-2). Se
ha demostrado que la expresidén de COX-2 es incrementada por
citoquinas y, se piensa que es la isoforma de la ciclooxige-
nasa responsable de la inflamacién (M.K. ©O'Banion et al.,
Proc. Natl. Acad. Sci. U.S.A, 1992, 89, 4888). Por consi-
guiente, seria de esperar que inhibidores de citoquinas tales
como IL-1 exhibieran una eficacia contra los trastornos
actualmente tratados con inhibidores de COX tales como NSAIDs
familiares. Estos trastornos incluyen el dolor agudo y créni-
co, asi como sintomas de inflamacidén y enfermedad cardiovas-
cular. .

La elevacidén de varias citoquinas ha sido demostrada
durante la enfermedad inflamatoria del intestino (EII)
activa. Un desequilibrio de la mucosa de IL-1 e IL-lra
intestinales -estd presente en pacientes con EII. La produc-
cién insuficiente de IL-lra enddgeno puede contribuir a la
patogénesis de EIT (Cominelli, et al., 1996, Aliment Pharma-
col Ther. 10, 49). La enfermedad de Alzheimer se caracteriza
por la presencia de depdsitos de proteinas beta-amiloides,
marafilas neurofibrilares y disfuncién colinérgica a lo largo
de la regidén del hipocampo. El dafio estructural y metabdlico
encontrade en la enfermedad de Alzheimer es posiblemente
debido a una elevacidén sostenida de IL-1 (Holden, et al.,
1995, Med Hypotheses, 45, 559). Se ha identificado un papel
para IL-1 en la patogénesis del virus de la inmunodeficiencia
humana (VIH). IL-lra mostrd una clara relacién con sucesos
inflamatorios agudos, asi como con las diferentes fases de la
enfermedad en la patofisiologia de la infeccidn por VIH
(Kreuzer, et al., 1997, Clin Exp Immunol. 109, 54). IL-1 vy
TNF estén ambos implicados en la enfermedad periodontal. El
proceso destructivo asociado con la enfermedad periodontal
puede ser debido a una desregulacién tanto de IL-1 como de
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TNF (Howells, 1995, Oral Dis. 1, 266).

Citoguinas proinflamatorias tales como TNFa e IL-18 son
también importantes mediadores del choque séptico y de la
disfuncién cardiopulmonar asociada, del sindrome del dolor
respiratorio agudo (SDRA) y del fallo miltiple de los &rga-
nos. TNFo también ha estado implicado en la cqquexia y en la
degradacién de los misculos, asociada con la infeccién por
VIH (Lahdiverta et al., 1588, Amer J. Med., 85, 289). La
obesidad estd asociada con una incidencia incrementada de la
infeccidén, diabetes y enfermedad cardiovascular. Se han
seflalado anormalidades en la expresién de TNF«a para cada uno
de los estados anteriores (lLoffreda, et al., 1998, FASEB J.
12, 57). Se ha propuesto gque niveles elevados de TNFx estéan
implicados en otros trastornos relacionados con la alimenta-
cién tales como anorexia y bulimia nerviosa. Se trazan
paralelas patofisiolégicas entre la anorexia nervicsa y la
caquexia cancerigena (Holden, et al., 1996, Med Hypotheses
47, 423). Se demostrd que un inhibidor de la produccidén de
TNFa, HU-211, mejoraba el resultado de la lesidén del cerebro
cerrado en un modelo experimental {Shohami, et al., 1997, J
Neuroimmunol. 72, 169). Se sabe que la aterosclerosis tiene
un componente inflamatorio, y se ha sugerido que citoquinas
tales como IL-1 y TNFa fomentan la enfermedad. En un modelo
con animales se demostrd que un antagonista del receptor de
IL-1 inhibia la formacidén de estrias grasas (Elhage et al.,
1998, Circulation, 97, 242). .

La expresidén anormal de la 6xido nitrico sintetasa
inducible (ONSi) ha sido asociada con la hipertensidn en la
rata espontdneamente hipertensa (Chou et al., 1998, Hyperten-
sion, 31, 643). IL-1 juega un papel en la expresidn de ONSi
vy, por lo tanto, puede jugar en papel en la patogénesis de la
hipertensién (Singh et al., 1996, Amer. J. Hypertension, 9,
867) .

Se ha demostrado también que IL-1 induce la uveitis en
ratas que podria ser inhibida con blogqueadores de IL-1 (Xuan
et al., 1998, J. Ocular Pharmacol. and Ther., 14, 31). Se ha
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demostrado gue citoquinas, incluidas IL-1, TNF y GM-CSF,
estimulan la proliferacién de blastos de leucemia mieldgena
aguda (Bruserud, 1996, Leukemia Res. 20, 65). Se demostrd que
IL-1 era esencial para el desarrollo tanto de dermatitis por
contacto irritante como alérgica. La sensibilizacidn epicuta-
nea se puede evitar mediante la administracién de un anti-
cuerpo monoclonal anti-IL-1 antes de la aplicacidén epicuténea
de un alergeno (Muller, et al., 1996, Am J Contact Dermat. 7,
177) . Datos obtenidos de ratones atacados por IL-1 indican la
implicacidén critica en la fiebre de esta citoquina (Kluger et
al., 1998, Clin Exp Pharmacol Physiol. 25, 141). Una diversi-
dad de citoguinas, incluidas TNF, IL-1, IL-6 e IL-8, inician
la reaccién de fase aguda que es estereotipada en fiebre,
indisposicidén, mialgia, dolor de cabeza, hipermetabolismo
celular y respuestas endocrinas y enzimidticas miltiples
{Beisel, 1995, Am J Clin Nutr. 62, 813). La produccién de
estas citoquinas inflamatorias es réapidamente seguida de
trauma o de la invasidén patddgena del organismo.

Otras citoguinas proinflamatorias han sido correlaciona-
das con una diversidad de estados patoldégicos. IL-8 se corre-
laciona con la afluencia de neutréfilos en sitios de 1la
inflamacién o lesién. El bloqueo de los anticuerpos con IL-8
ha demostrado jugar un papel para IL-8 en la lesidn de teji-
dos asociada con neutréfilos en la inflamacidén aguda (Harada
et al., 1996, Molecular Medicine Today 2, 482). Por lo tanto,
un inhibidor de la produccién de IL-8 puede ser util en el
tratamiento de enfermedades mediadas predominantemente por
neutrdfilos tales como apoplejia e infarto de miocardio,
solos o después de una terapia trombolitica, lesidn térmica,
sindrome del dolor respiratorio en adultos (SDRA), lesidn
miltiple de los Srganos secundaria al trauma, glomerulonefri-
tis aguda, dermatosis con componentes inflamatorios agudos,
meningitis purulenta aguda u otros trastornos del sistema
nervioso central, hemodidlisis, leucoferisis, sindromes
asociados con la transfusién de granulocitos y enterocolitis

necrotizante.
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Rinovirus activa la produccién de diversas citogquinas
proinflamatorias, predominantemente IL-8, gque da como
resultado enfermedades sintomiticas tales como rinitis aguda
(Winther et al., 1998, Am J Rhinol. 12, 17).

Otras enfermedades que son afectadas por IL-8 incluyen
isquemia y reperfusidén del miocardio, enfermedad inflamatoria
del intestino y muchas otras.

La citoguina proinflamatoria IL-6 ha sido implicada con
la respuesta en fase aguda. IL-6 es un factor de crecimiento
en un cierto nimero de enfermedades oncolégicas que incluyen
mieloma miltiple y discrasias de células del plasma relacio-
nadas (Treon, et al., 1998, Current Opinion in Hematology 5:
42} . Se ha demostrado también que es un importante mediador
de la inflamacidén dentro del sistema nervioso central.
Niveles elevados de IL-6 se encuentran en varios trastormnos
neurolégicos, incluidos complejo SIDA-demencia, enfermedad de
Alzheimer, esclerosis miltiple, lupus eritomatoso sistémico,
trauma del SNC y meningitis virica y bacteriana (Gruol, et
al., 1997, Molecular Neurcbiology 15:307). IL-6 juega también
un importante papel en la osteoporosis. En modelos murinicos
se ha demostrado que efectila una resorcidn de los huesos e
induce una actividad de los osteoclastos (Ershler et al.,
1997, Development and Comparative Immunol. 21: 487). Existen
acusadas diferencias entre citoquinas tales como niveles de
IL-6, in vivo entre osteoclastos de hueso normal y huesos de

~pacientes con la enfermedad de Paget (Mills, et al., 1997,

Calcif Tissue Int. 61, 16). Se ha demostrado que un cierto
nimero de citoquinas estda implicado en la caguexia cance-
rigena. La gravedad de los parametros clave de la cagquexia se
puede reducir mediante el tratamiento con anticuerpos anti-
~-IL-6 o con antagonistas del receptor de IL-6 (Strassmann, et
al., 1995, Cytokins Mol Ther. 1, 107). Varias enfermedades
infecciosas tal como influenza, indican a IL-6 e IFN alfa
como factores clave tanto en la formacidén del sintoma como en
la defensa del hospedante (Hayden, et al., 1998, J Clin
Invest. 101, 643). La sobreexpresifén de IL-6 ha sido implica-
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da en la patologia de un cierto nidmero de enfermedades
incluidas mieloma mdiltiple, artritis reumatoide, enfermedad
de Castleman, psoriasis y osteoporosis post-menopdusica
(Simpson, et al., 1997, Protein Sci. 6, 929). Compuestos que
interferian en la produccién de citoquinas, incluidas IL-6 y
TNF, eran eficaces en el blogqueo de una anafilaxis cuténea
pasiva en ratones (Scholz et al., 1998, J. Med. Chem., 41,
1050) .

GM-CSF es otra citoquina proinflamatoria con relevancia
a un cierto numero de enfermedades terapéuticas. Influye no
s6lo en la proliferacidén y diferenciacién de células germina-
les, sino también regula varias otras células implicadas en
la inflamacién aguda y crénica. Se ha intentado el tratamien-
to con GM-CSF en un cierto nimero de estados patolégicos
incluida la curacién de heridas por quemaduras, la resolucidn
de injertos de piel, asi como mucositis citostidtica e
inducida por radioterapia {Masucci, 1996, Medical Oncology
13: 149). Parece que GM-CSF juega también un papel en la
replicacién de virus de la inmunodeficiencia humana (VIH) en
células de lineas de macrdéfagos con relevancia a la terapia
del SIDA (Crowe et al., 1997, Journal of Leukocyte Biology
62, 4l1). El asma brongquial se caracteriza por un proceso
inflamatorio en los pulmones. Las citogquinas implicadas
incluyen, entre otras, GM-CSF (Lee, 1998, J R Coll Physicians
Lond 32, 56).

El interferon v (IFN v} ha sido implicado en un cierto
nimerco de enfermedades. Ha sido asociado con una deposicidn
incrementada de coldgeno gue es una caracteristica histopa-
tolégica central de 1la enfermedad de injerto frente a
hospedante (Parkman, 1998, Curr Opin Hematol. 5, 22). Después
de un trasplante de rifién, se le diagnosticé a un paciente
leucemia mieldgena aguda. El andlisis retrorrespectivo de
citoquinas de la sangre periférica reveld niveles elevados de
GM-CSF e IFN ¥. Estos niveles elevados coincidian con un
aumento en el recuento de leucocitos en la sangre periférica
(Burke, et al., 1995, Leuk Lymphoma. 1%, 173). El desarrcllo
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acionar con la acumulacién en células de los islotes

ancredticas de células T productoras de IFN y {(Ablumunits,
t al., 1998, J Autoimmun. 11, 73}. IFN v junto con TNF, IL-2
IL-6 condujeron a la activacién de la mayoria de células T

o o 'g

o]

eriféricas antes del desarrollo de lesiones en el sistema
nervioso central para enfermedades tales como esclerosis
miltiple (EM) y complejo de SIDA-demencia (Martino et al.,
1998, Ann Neurol. 43, 340). Lesiones aterosclerdticas dan
como resultado una enfermedad arterial que puede conducir al
infarto de corazén y del cerebro. Muchas células inmunes
activadas estan presentes en estas lesiones, principalmente
células T y macréfagos. Estas células producen grandes
cantidades de citoquinas proinflamatorias tales como TNF,

I1.-1 e IFN y. Se piensa que estas citoquinas estén implicadas
en fomentar la apoptosis o la muerte programada de células de
las células musculares lisas vasculares que las rodean gue
dan como resultado lesiones aterosclerdticas (Geng, 1997,
Heart Vessels Suppl 12, 76). Sujetos alérgicos producen ARNm
especifico para IFN v después del enfrentamiento con veneno
de avispa (Bonay, et al., 1997, Clin, Exp Immunol. 109, 342).
La expresidén de un cierto nimero de citoguinas, incluida IFN
v ha demostrado que aumenta después de una reaccidn de
hipersensibilidad de tipo retardado, indicando asi un papel
de la IFN v en dermatitis atépica (Szepietowski, et al.,
1997, Br J Dermatol. 137, 195). Se efectuaron estudios
histopatcldgicos e inmunohistolégicos en casos de malaria
cerebral factal. Se observd evidencia de IFN ¥y entre otras
citoguinas, lo que indica un papel en esta enfermedad
(Udomsangpetch et al., 1597, Am J Trop Med Hyg. 57, 501). Se
ha establecido la importancia de especies de radicales libres
en la patogénesis de diversas enfermedades infecciosas. La
via de sintesis del éxido nitrico es activada en respuesta a
la infeccidn con determinados virus a través de la induccidn
de citogquinas proinflamatorias tales como IFN ¥ (Akaike, et
al., 1998, Proc Soc Exp Biol Med. 217, 64). Pacientes,
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crénicamente infectados con el virus de la hepatitis B {VHB)
pueden desarrollar cirrosis y carcinoma hepatocelular. La -
expresidn y replicacién del gen virico en ratones transgéni-
cos con VHB puede ser suprimida por un mecanismo post-
transcripcional mediado peor IFN vy, TNF e IL-2 (Chisari, et
al,, 1995, Springer Semin Immunopathol. 17, 261). IFNy puede
inhibir selectivamente la resorcién de los huesos inducida
por citoquinas. Parece que ésto lo hace a través de la
intermediacidén de 6xido nitrico (NO) que es una importante
molécula reguladora para la remodelacidn de los huesos. E1 NO
puede estar implicado como un mediador de enfermedad &sea
para enfermedades tales como: la artritis reumatoide, osteo-
lisis ascociada con tumores y osteoporosis postmenopdusica
(Evans, et al., 1996, J Bone Miner Res. 11, 300). Estudios
con ratones deficientes en genes han demostrade gque la
produccién de IFN v dependiente de IL-12 es critica en el
control del crecimiento parasitario temprano. A pesar de gque
este proceso es independiente del é6xido nitrico, el control
de la infeccidn crénica parece ser dependiente de NO (Alexan-
der et al., 1997, Philos Trans R Soc Lond B Biol Sci 352,
1355). NO es un importante vasodilatador, y existe una
evidencia convincente de su papel en el choque cardiovascular
(Kilbourn, et al., 1997, Dis Mon. 43, 277). IFN v se requiere
para la progresién de la inflamacidn intestinal crénica en
enfermedades tales como la enfermedad de Crohn y la enferme-
dad inflamatoria del intestino (EII), presumiblemente a
través de la intermediacidn de linfocitos CD4+, probablemente
del fenotipo TH1 (Sartor 1996, Aliment Pharmacol Thexr. 10
Suppl 2, 43). Un nivel elevado de IgE del suero estd asociado
con diversas enfermedades atépicas tales como asma bronquial
y dermatitis atdpica. El nivel de IFN y estaba negativamente
correlacionado con la IgE del suero, sugiriendo un papel de
IFN v en pacientes atdpicos (Teramoto et al., 1998, Clin Exp
Allergy 28, 74).

Compuestos que modulan la liberacidén de una o mids de las

‘citoquinas inflamatorias antes mencionadas pueden ser Gtiles
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citoquinas. Por ejemple, el documento WO 58/52558 describe
compuestos de heteroarilurea que estdn indicados como dtiles
para tratar enfermedades mediadas por citoquinas.

La patente de EE.UU. n° 5.162.360 describe compuestos de
urea N-arilo sustituido-N’-heterociclico sustituido que se
describen como utiles para tratar hipercolesterolemia vy
aterosclerosis. )

El trabajo citado antes apoya el principio de que la
inhibicién de la produccidn de citoquinas era beneficiosa en
el tratamiento de diversos estados patoldgicos. Algunos
productos terapéuticos proteinicos estdn en un desarrcllo
final o han sido aprobados para uso en enfermedades particu-
lares. Los productos terapéuticos proteinicos son costosos de
producir y tienen problemas de biodisponibilidad y estabili-
dad. Por lo tanto, existe la necesidad de nuevos inhibidores,
de moléculas pequefias, de la produccidn de citoguinas con
perfiles de eficacia, farmacocinéticos y de seguridad

optimizados.’

BREVE SUMARIO DE LA INVENCION

El trabajo antes citado apoya el principio de que la
inhibicidn de la produccidén de citoquinas serd beneficiocsa en
el tratamiento de diversos estados patoldgicos.

Por lo tanto, es un objeto de la invencién proporciocnar
nuevos compuestos que inhiban la liberacidén de citoquinas
inflamatorias tales como interleuquina-1 y £factor de la
necrosis de tumores.

Es un objeto adicional de la invencidn proporcicnar
métodos para tratar enfermedades y estados patoldgicos que
impliguen una inflamacidn tal como la enfermedad inflamatoria
crénica, utilizando los nuevos compuestos de la invencidn.

Es todavia un objeto adicional de la invencidédn propor-
cionar procedimientos para la preparacién de los nuevos

compuestos antes mencionados.
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DESCRIPCION DETALLADA DE LA INVENCION

La invencidn proporciona compuestos de la férmula (I):

w
Ar—X—Y—Z
Ar1\ll\l)l\l}l/ 2
H H
§9)

en donde:
Ar, se selecciona del grupo que consiste en:

pirrol, pirrolidina, pirazeol, imidazol, oxazol, tiazol,
furano y ticfeno;

en donde Ar, puede estar sustituido con uno o mas de R,, R, ©
R,;

Ar, es:

fenilo, naftilo, quinolina, isoquinclina, tetrahidronaftilo,
tecrahidroquinolina, tetrahidroisoquinolina, bencimidazol,
benzofurano, indanilo, indenilo © indol, estando cada uno

opcionalmente sustituido con cero a tres grupos R,;
X es:

a) un cicloalquilo o cicloalquenilo C;, opcicnalmente
sustituido con 0-2 grupos oxo & 0-3 cadenas de alquilo
C,., ramificado o no ramificado, alcoxi C,, o alquil C,_,-

-amino;
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b) fenileo, furano, tiofeno, pirrol, imidazolilo, piridina,
pirimidina, piridinona, dihidropiridinona, maleimida,
dihidromaleimida, piperidina, piperazina o pirazina,
estando cada uno opcionalmente sustituido, independien-
temente, con 0-3 alquilos C,, ramificados o no ramifi-
cados, alcoxis C,,, hidroxis, cianos, mono- o di-(al-
quil C,;)aminos, alquil C,,-S(0), o haldgenos;

un enlace o una cadena de carbonos C,, saturada o insaturada,
ramificada o no ramificada, opcionalmente halogenada parcial
o totalmente, en donde uno o més grupos metileno estan opcio-
nalmente reemplazados por O, NH, S(0), S{0), ¢ S, vy en qonde
Y estd opcionalmente sustituido, de manera independiente, con
0-2 grupos oxo y uno o mis alquilos C,, ramificados o no
ramificados que pueden estar sustituidos con uno o mias atomos

de haldégeno;

Z es
a) fenilo, piridina, pirimidina, piridazina, imidazol,
furano, tiofeno, pirano, gque est&n opcionalmente

sustituidos con unc a tres grupos gque consisten en
haldégeno, alquilo C,, alcoxi C,,, hidroxi, mono- o di-
-{alquil C,,)amino, alquil C, ,~-S(0),, COOH y fenilamino,
en donde el anillo de fenilo estd opcionalmente susti-
tuido con uno a dos grupos que consisten en haldgeno,
alquilo C,, vy alcoxi C,,;

b) tetrahidropirano, tetrahidrofurano, 1l,3-dioxolanona,
1,3-dioxancna, 1,4-dioxano, morfolina, tiomorfolina,
tiomorfolina-sulféxido, piperidina, piperidinocna,
piperazina, tetrahidropirimidona, ciclohexanona,
ciclohexanol, sulfuro de pentametileno, pentametileno-
-sulfdxido, pentametileno-sulfona, sulfuro de tetrameti-
leno, tetrametileno-sulféxido o tetrametileno-sulfona,
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gue estan opcionalmente sustituidos con uno a tres
grupos gque consisten en ciano, alquilo C,,, alcoxi
C.

-

hidroxi, mono- o di-(alquil C,;)amino-alquilo C,,,
fenilamino-alquilo C,; y alcoxi C,.,-alguilo C,;;

alcoxi C,,, amina secundaria o terciaria, en donde el
nitrdgeno del amino est& unido covalentemente a grupos
seleccionados del grupo que consiste en alquilo C,,,
alcoxi C, s -alquilo, piridinil-alquilo C,,, imidazolil-
-alquilo C, ,, tetrahidrofuranil-alquilo C,.,, fenilamino,
en donde el anillo de fenilo estd opcionalmente susti-
tuido con uno a dos halb6genos, alcoxis C,,, hidroxis o
mono- o di- (alquil G, ,)aminos, alquil C, .-S(0), y fenil-
-S{(0)., en donde el anillo de fenilo est& opcionalmente
sustituido con uno a dos haldgenos, alcoxis C,, hidro-

xis o mono- o di-(alguil C,_;}aminos;

alquilo 'C, ,, ramificado o no ramificado, opcionalmente
parcial o totalmente halogenado y opcionalmente susti-
tuido con uno a tres grupos fenilo, naftilo o heteroci-
clicos seleccionados del grupo que consiste en piridini-
lo, pirimidinilo, pirazinilo, piridazinileo, pirreolilo,
imidazolilo, pirazolilo, tienilo, furilo, isoxazolilo e
isotiazolilo; estando cada uno de tales fenilo, naftilo
o heterocicle seleccionado del grupo descrito aqui
anteriormente en este parrafo, y estando sustituido con
0 a 5 grupos seleccionados del grupo que consiste en
halégeno, alquilo €, ramificado o no ramificado, que
estd opcionalmente parcial o totalmente halogenado,
cicloalquilo C;,, cicloalquenilo C;,, hidroxi, ciano,
alquiloxi C, , que esta opcionalmente parcial o totalmen-
te halogenado, NH,C(0) y dialquil(C,,)aminocarbonilo;

cicloalquilo C,; seleccionado del grupo gue consiste en
ciclopropilo, ciclobutilo, ciclopentanileo, ciclohexani-
lo, cicloheptanilo, biciclopentanilo, biciclohexanilo ¥y
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bicicloheptanilo, estando cada uno opcionalmente parcial

_ o totalmente halogenado y opcionalmente sustituido con

uno a tres grupes alquilo C,,, o un andlogo de un grupo
cicloalquilo de este tipo, en donde uno a tres grupos
metileno del anillo estdn reemplazados por grupos
seleccionados independientemente del grupo que consiste
en O, §, CHOH, »C=0, >C=S y NH; |

alguenilo C,,, ramificado, opcionalmente parcial o
totalmente halogenado y opcionalmente sustituido con uno
a tres grupos alquilo C,, ramificado o no ramificado,
fenilo, naftilo o heterociclicos, selecciocnandose
independientemente cada uno de tales grupos heterocicli-
cos del grupo que consiste en piridinilo, pirimidinilo,
pirazinilo, piridazinilo, pirrolilo, imidazolilo,
pirazolilo, tienilo, furilo, isoxazolilo e isotiazolilo,
y estando cada uno de tales grupos fenilo, naftilo o
heterociclicos sustituidos con 0 a 5 grupos selecciona-
dos del grupo gque consiste en halbégeno, alquilo C, 4
ramificado o no ramificado que estd opcionalmente
parcial o totalmente halogenado, ciclopropilo, ciclobu-
tilo, ciclopentanilo, ciclochexanilo, cicloheptanilo,
biciclopentanilec, biciclohexanilo, bicicloheptanilo,
hidroxi, ciano, alcoxi C(C,.; que estd opcionalmente
parcial o totalmente halogenado, NH,C(0O) y mono- o di-
-alguil (C,.,) aminocarbonilo;

un cicloalquenilo C,, seleccionado del grupo que
consiste en ciclopentenilo, ciclcochexenilo, ciclohexadie-
nilo, cicloheptenilo, cicloheptadienilo, biciclohexenilo
y bicicloheptenilo, en donde el grupo cicloalguenilo de
este tipo estd opcionalmente sustituido con uno a tres
grupos alquileo C, ,;

ciano; ©

alcoxi C, ,-carbonilo ramificado o no ramificade, alquil
C, ;-aminocarbonilo ramificado o no ramificado, alquil

C. s-carbonilamino-alquilo C, ; ramificado o no ramifica-
do;
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un alquilo C,, ramificade o no ramificado, opcionalmente
parcial o totalmente halogenado, acetilo, aroilo, alcoxi C,_;
ramificado o no ramificado, que puede estar opcionalmente

parcial o totalmente halogenado, haldgeno, metoxicarbonilo o

fenilsulfonilo;
R, es:
a) un grupo fenilo, naftilo o heterociclico seleccionado

del grupo que consiste en piridinilo, pirimidinilo,
pirazinilo, piridazinilo, pirrolilo, imidazolilo,
pirazolilo, tienilo, furilo, tetrahidrofurilo, isoxazo-
lile, isotiazolilo, quinolinilo, isoquinclinilo,
indolilo, bencimidazolilo, benzofuranilo, benzoxazolilo,
benzisoxazolilo, benzpirazolilo, benzotiofuranilo,
cinolinilo, pteridinilo, ftalazinilo, naftipiridinilo,
quinoxalinile, quinazolinilo, purinilo e indazolilo, en
donde el grupo fenilo, naftilo o heterociclico de este
tipo estdé opcionalmente sustituido con uno a cinco
grupos seleccionados del grupo que consiste en fenilo,
naftilo, heterociclo seleccionado del grupo descrito
agui anteriormente, alquilo C,  ramificado o no ramifi-
cado, que estéd opcionalmente parcial o totalmente
halogenado, ciclopropilo, ciclobutilo, ciclopentanilo,
ciclohexanilo, cicloheptanilo, biciclopentanile, bigi-
clohexanilo, bicicloheptanilo, fenil-alquile C;.;, naf-
til-alquilo C, , hale, hidroxi, ciano, alquiloxi C,,; que
puede estar opcionalmente parcial o totalmente halogena-
do, feniloxi, naftiloxi, heterariloxi, en donde el resto
heterociclico se selecciona del grupo descrito aqui
anteriormente, nitro, amino, mono- o di-algquil (C,,)-
amino, fenilamino, naftilamino, heterociclilamino, en
donde el resto hetericiclilo se selecciona del grupo
descrito aqui anteriormente, NH,C(0O), un mono- o di-
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alquil (C,;)aminocarbonilo, alquil C, (-C(0) -alquilo C,,,
amino-alquilo C,;, mono- o di-alquil (C,,)aminoc-alquilec
C,;, amino-S(0),, di-alquil(C,,)amino-S(0),, R,-alquilo
C,5, Rg-alcoxi C,, Rg-C(0)-algquilo C,; ¥ R,-alquil
C,.;(R,;)N, carboxi-mono- o di-alquil (C,. )amino;

un arilo condensado seleccionado del grupo que consiste
en benzociclobutanilo, indanilo, indenilo, dihidronafti-
lo, tetrahidronaftilo, benzocicloheptanilo y benzoci-
cloheptenilo o un heterociclilo condensado seleccionado
del grupo que consiste en ciclopentenopiridina, ciclohe-
Xanopiridina, ciclopentanopirimidina, ciclohexanopirimi-
dina, ciclopentanopirazina, ciclohexanopirazina, ciclo-
pentanopiridazina, ciclohexanopiridazina, ciclopentano-
guinolina, ciclohexanoquinolina, ciclopentanoisoquinoli-
na,ciclohexanoisoquinolina,ciclopentanoindol,ciciohe-
xanoindol, ciclopentanobencimidazol, ciclohexancbencimi -
dazol, ciclopentancbenzoxazol, c¢iclohexanobenzoxazol,
ciclopentanoimidazol, ciclohexanoimidazol, ciclopentano-
tiofeno: y ciclohexanotiofeno; en donde el anillo de
arilo condensado o el anillo de heterociclilo condensado
estd sustituido con 0 a 3 grupos independientemente
seleccionados del grupo que consiste en fenilo, naftilo
y heterociclilo, seleccionado del grupo gue consiste en
piridinile, pirimidinilo, pirazinilo, piridazinilo,
pirrolileoc, imidazolilo, pirazolilo, tienilo, furilo,
isoxazolilo e isotiazolilo, algquilo C, , ramificado o no
ramificado gque estd opcionalmente total o parcialmente
halogenado, halo, ciano, alquiloxi C, , que estd opcio-
nalmente parcial o totalmente halogenado, feniloxi,
naftiloxi, heterocicliloxi, en donde el resto heteroci-
clilo se selecciona del grupo descrito antes aqui,
nitro, amino, mono- o di-alquil {(C,,)amino, fenilamino,
naftilamino, heterociclilamino, en donde el resto
heterociclilo se selecciona del grupo descrito aqui
anteriormente, NH,C(O), un mono- o di-alquil. (C, ;}amino-
carbonilo, alquil ¢, ,-0C(0}, alquil C,.,-C(0)-alquil C,_,
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ramificado o no ramificado, un amino-alguilo C, ., mono-
o di-alquil (C,,)aminocalquilo-alquilo C.;, Ry-algquilo
Ci.s» Rig-alcoxi C..., R;,-C{0)-alquilo C,, v R,-alquil
C, 5 (Ry;IN;

cicloalquilo seleccionado del grupo gue consiste en
ciclopentanilo, ciclohexanilo, cicloheptsnilo, biciclo:'
pentanilo, biciclohexanilo y bicicloheptanilo, en donde
el cicloalquilo puede estar opcionalmente parcial o
totalmente halogenado y puede estar opcionalmente susti-
tuido con uno a tres grupos algquilo C,_;;
cicloalgquenilo C,., seleccionado del grupo que consiste
en ciclopentenilo, ciclohexenilo, ciclohexadienilo,
cicloheptenilo, cicloheptadienileo, biciclohexenilo vy
bicicloheptenilo, en donde el grupo cicloalquenilo de
este tipo esta opcionalmente sustituido con uno a-tres
grupos alquilo C,;;

acetilo, aroilo, alcoxicarbonilalquilo o fenilsulfonilo;
o ' -

alquilo C, ; ramificado © no ramificado, que puede estar

opcionalmente parcial o totalmente halogenado;

o R, vy R,, considerados juntos, pueden formar opcionalmente

un anillo de fenilo o piridinilo condensado;

cada uno de R; ¥ R,, se selecciocna independientemente del

grupo gque consiste en:

hidrégeno y alquilo C,, ramificado o no ramificado, que puede

estar opcionalmente parcial o totalmente halogenado;

cada uno de R,, Rs, Rg, R;, Ry, Ry, Ry, ¥ R,, se seleccio-
nan independientemente del grupo gque consiste en
morfolina, piperidina, piperazina, imidazol y tetrazol;

mes 0, 1 & 2;
ges 0, 106 2;
res0, 16 2;
t es 0, 16 2;
Hes Oo S vy

sus derivados farmacéuticamente aceptables.

Se prefieren compuestos de la férmula (I) seglin se

‘\-- -

L
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proporcionan anteriormente, en donde:

Ar, es naftilo, tetrahidronaftilo, indanilo o indenilo

Y

W es O.

Incluso més preferidos son los compuestos de la férmula
{(I) tal como se proporcionan inmediatamente antes, en donde:

Ar, es tiofenoc o pirazol;

X es cicloalquilo C,., o cicloalquenilo C, , opcionalmente
sustituido con 0-2 grupos oxo & 0-3 alquilos C,, ramificados
o no ramificados, alcoxis C,, o alquil C, ,-aminos; o X es
fenilo, piridina, tetrahidropiridina, pirimidina, furano o
tiofeno, estando cada uno opcionalmente sustituido de forma
independiente con 0-3 alquilos C, , ramificados o no ramifica-
dos, alcoxis C,.,, hidroxis, cianos, mono- o di-{alquil
C,,laminos, alquil C, ,-S(0}; o haldgenos;

R, es algquilo C,, ramificado o no ramificado, ciclopro-
pilo o© ciclohexilo opcionalmente parcial o totalmente
halogenado y opcionalmente sustituido con uno a tres grupos
alquilo C,.;;-

R, es alquilo C,, ramificado o no ramificado, fenilo,
piridinilo, estando cada uno opcionalmente sustituido como se
ha descrito aqui anteriormente en la reivindicacidén 1,
alcoxicarbonilalquilo o ciclopropilo o ciclopentilo opcional-
mente sustituido tal como se describe aqui anteriormente.

Todavia incluso mas ﬁreferidos son los compuestos de la
£6rmula (I) tal como se proporcionan inmediatamente antes, en
donde:

Ar, es pirazol;

X es ciclopentenilo, ciclohexenilo, cicloheptenilo,
opcionalmente sustituido con un grupo oxo 6 0-3 alquilos C,.,
ramificados o no ramificados, alcoxis C, o alquil C, ,-ami-
nos; o X es fenilo, piridina, furano o tiofeno, estando cada
uno opcionalmente sustituido de forma independiente con 0-3
alquilos C,, ramificados © no ramificados, alcoxis C,,,
hidroxis, cianos, mono- o di-(alguil C,.;)aminos, alquil

C, ;-5(0), o haldégencs.
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Todavia incluso mids preferidos son los compuestos de la
£6rmula (I) tal como se proporcionan inmediatamente antes, en
donde : _

Y es -CH,-, -CH,CH,-, -CH,NH-, -CH,CH,NH- © un enlace;

Y

Z es

fenilo, imidazol, furano, piperazina, tetrahidropirano,
morfolina, tiomorfolina, tiomorfolina-sulféxido, piperidina,
piridina, amina secundaria o terciaria, en donde el nitrdégeno
del amino estd unido covalentemente a grupos selecciocnados
del grupo que consiste en alquilo C,, y alcoxi C, s-alguilo,
fenilamino, en donde el anillo de fenilo est& opcionalmente
sustituido con uno a dos halégenos, alcoxis C,,, hidroxis o
mono- o di-(alquil C,,}aminos, alguil C,.S{(0). y fenil-S{0).,
en donde el anillo de fenilo estéd opcionalmente sustituido
con uno a dos haldgenos, alcoxis C,,, hidroxis o mono- o di-
(alquil C, ;)aminos.

Lo mads preferidos son los compuestos de la férmula (I)
tal como se proporcionan inmediatamente antes, en donde:

Ar, es 5-terc-butil-pirazol-3-ilo; en donde el anillo de
pirazol puede estar sustituido con R;;

R, es alquilo C,, ramificade o no ramificadeo, fenilo,
vpiridinilo, estando cada uno opcionalmente sustituido como se
ha descrito aqui anteriormente en la reivindicacién 1,
alcoxicarbonilalquilo o ciclopropilo o ciclopentilo opcional-
mence sustituido tal como se describe aqui anteriormente.

Los siguientes son compuestos representativos de la

invencion:

i-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(4- {morfolin-
-4-il)fenil)naftalen-1-iljurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(4- {morfolin-
-4-ilmetil) fenil)naftalen-1-il)urea;
i-[5-terc-butil-2-p-tolil-2H-pirazol-3-11]-3-(4-(4-(2- (morfo-

lin-4-il)ecil}fenil)nattalen-1-illurea;
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1- (5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3- [4- (4-dimetila-
minofenil)naftalen-i-ilJurea;
i-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-(4-(3- (morfolin-
-2-il)fenil)naftalen-1-il]Jurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-i1]-3-(4-(3-{morfolin-
-4-ilmetil) fenil)naftalen-1-il}urea;

i- [5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(6-morfolin-
-4-ilmetil-piridin-3-il)naftalen-1-il]urea;

1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(5-moxrfolin-
-4-ilmetil-piridin-2-il)naftalen-1-illurea;

1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il)-3-[4-(5-morfolin-
-4-ilmetil-fur-2-il)naftalen-1-il]jurea;

1- [S-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-1i1]-3-
- [4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]jurea;
1-[5-terc-butil-2-metil-2H-pirazol-3-il]-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-il]urea;
1-[5-terc-butil-2-fenil-2H-pirazol-3-il)-3-[4-(4-piperidin-
-l-ilmetil-fenil)naftalen-1-il]urea;
1-[S-terc-butil-2-fenil-2H-pirazol-3-il]-3-[4- (4-(4-metilpi-
perazin-l-il)metilfenil)naftalen-1-il]Jurea;
l-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(3,4-di (mor-
folin-4-ilmetil) fenil)naftalen-1-iljurea;
1-[5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-{4-({6-piridin-4-ilmetil-piridin-3-il)naftalen-1-il]urea;
1- [5-terc-butil-2-(6-metil-piridin-3-il) -2H-pirazol-3-il]-3-
-{4-(6-(l-oxotiomorfolin-4-ilmetil)piridin-3-il)naftalen-1-
-il]urea;
i-[5-terc-butil-2-p-tolil-2H-pirazol-3-il}-3-[4-(6-(1-oxo-
-tiomorfolin-4-ilmetil)piridin-3-il)naftalen-1-il]urea;

1- [S5-terc-butil-2- (6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-{4-(6-tetrahidropiran-4-ilmetil-piridin-3-il)naftalen-1-
-illurea;

1-[5-terc-butil-2-(6-metil-piridin-3-il) -2H-pirazol-3-il] -3-
-(4-(6-(l-oxo-tetrahidrotiofen-3-ilmetil)piridin-3-il)nafta-
len-1-iljurea;
1-[5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
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i1-[2-(3-dimetilaminometilfenil) -5-(1-metil-ciclohexil) -2H-pi-
razol-3-i1]-3-{4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-
-1-illJures;
1-(2-(5-(1-metil-ciclohexil)-2-(6-metil-piridin-3-il)-2H-pi-
razol—B—il]-3-[4-(6-morfolin;4—ilmetil—piridin-B-il)naftalen-
-1-illurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-{2-morfolin-
-4-ilmetil-pirimidin-5-il)naftalen-1-il]urea; _
1- [S-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
- [4-(3-metoxi-5-(2-morfolin-4-il-etoxi)fenil)naftalen-1-il]-
urea;

1- [5-terc-butil-2- (6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-(3-(2-morfolin-4-il-etoxi) fenil)naftalen-1-illurea;
1—[5—terc—butil—2—(6-metil—piridin—3—il)-2H-pirazol—3—ii]—3—
-[4-(3-(dimetilamino) fenil)naftalen-1-il]urea;
1-[5-terc-butil-2- (6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-(3-(metilsulfonil)fenil)naftalen-1-iljurea;

éster metilico de &cido 5-terc-butil-3-{3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-il]Jureido}tiofeno-2-carboxi-
lico;

metilamida de &cido 5-terc-butil-3-{3-(4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-l-il]lureido}tiofeno-2-carboxilico;
éster metilico de 4cido S-terc-butil-1-metil-3-{3-[4- (6-mor-
folin-4-ilmetil-piridin-3-il)naftalen-1i-il]Jureido}-1H-pirrol-
-2-carboxilico;

metilamida de &cido 5-terc-butil-1-metil-3-{3-[4-(6-morfolin-
-4-ilmetil-piridin-3-il)naftalen-1-iljureido}-1H-pirrol-2-
-carboxilico;

2-acetilamino-N- (5-terc-butil-3-{3-[4- (6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-l-iljureido}tiofen-2-ilmetil)acetami-
da;

1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il)-3-[4-(3-morfolin-
-4-il-ciclohex-l-enil)naftalen~-1-il]urea;

1- (5-terc-butil-2-p-tolil-2H-pirazol-3-ilj-3-[4-(3-morfolin-
-4-il-ciclohept-l-enil)naftalen-1-il]urea;

.
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1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(3-(2-morfo-
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lin-4-il-etilamino)ciclohex-1-enil)naftalen-1-il]jurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-{4-(3-morfolin-
-4-il-ciclohept-l-enil)naftalen-1-il]jurea;
1-[5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-(3-{piridin-4-il-metilamino)ciclohex-1-enil)naftalen-1-
-illurea;

1- [5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-{4-(3-(dimetilaminocetilamino)ciclohex-1-enil)naftalen-1-il]-
urea;
1-[5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-(3-(piridin-3-il-metilamino)ciclohex~1l-enil)naftalen-1-
-il]Jurea;

1- [5-terc-butil-2- (6-metil-piridin-3-il) -2H-pirazol-3-il]-3-
-[4-(3—(fenilmetilamino)ciclohex-l-enil)naftalen-l—il]ﬁrea;
1-[5-terc-butil-2- (6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[(4-(3-(2-feniletilamino)ciclohex-1-enil)naftalen-1-il]urea;
1-[S-terc-butil-2-({6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[a-(3-(furan-2-ilmetilamino)ciclohex-1-enil)naftalen-1-il] -
urea;

1-[S-terc-butil-2-(6-metil-piridin-3-il) -2H-pirazol-3-il]-3-
-[4-{(3-(2-piridin-2-iletilamino)ciclohex-1l-enil)naftalen-1-
-il]urea;
i-[S-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-{3-(2-piperidin-1l-iletilamino)ciclohex-l-enil)naftalen-
-1-illurea;
1-[5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-(3-(2-imidazol-4-iletilamino)ciclohex-1l-enil)naftalen-
-1-il]urea;

1- [S5-terc-butil-2- (6-metil-piridin-3-il)-2H-pirazol-3-11]-3-
-[4-(3-(piridin-2-ilmetilaminoc)ciclohex-1l-enil)naftalen-1-
-iljurea;
i-[5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-f{4-{3-(2-(4-metoxifenil)etilamino)ciclohex-1-enil)naftalen-
-1-il]Jurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il] -3-[4- (4-morfolin-
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—4-ilmetil—3—oxo—ciclohex-1-enil)naftalen—l-il]urea;
1-[5-terc-butil-2-p-tolil-2H-pirazoi-3-il]-3-[4-{4-(1l-ox0-
-tetrahidrotiofen-3-ilmetil) -3-oxo-ciclohex-1-enil)naftalen-
-i-iljurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(4-{l-oxo-
-tiomorfolin-4-ilmetil) -3-oxo-ciclohex-1-enil)naftalen-i-
-illurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(4-metilpipe-
razin-l-ilmetil-3-oxo-ciclohex-l-enil)nattalen-1-illurea;
1-[5-terc-butil-2-(6-metil-piridin-3-il) -2H-pirazol-3-il]-3-
- [4-{6-0x0-1- (tetrahidropiran-4-ilmetil)-1,2,3,6-tetrahidro-
-piridin-4-il}naftalen-1-iljurea;
l-[5-Eérc-butil-2-(6-metil-piridin-3-il)-2H—pirazol—3—il}—3—
-[4-[2-0oxo-1-piridin-4-ilmetil-piperidin-4-il)naftalen-1-il] -
urea; | l

1- [5-texc-butil-2-p-tolil-2E-pirazol-3-il]-3-[4-(6-oxo~1-pi-
ridin-4-il-1,2,3,6-tetrahidropiridin-4-il)naftalen-1-iljurea;
1-[S-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il}-3-
-[4-(6-0x0-1-piridin-4-il-1,2,3,6-tetrahidro-piridin-4-il) -
naftalen-1l-illurea;

éster metilico de &cido 5-terc-butil-3-{3-[4-(6-0ox0-1-piri-
din-4-il-1,2,3,6-tetrahidro-piridin-4-il)naftalen-1-il]jurei-
do}tiofeno-2-carboxilico;

éster metilico de dcido 5-terc-butil-1-metil-3-{3-(4-(6-oxo0-
-l1-piridin-4-il-1,2,3,6-tetrahidro-piridin-4-il)naftalen-1-
-illureido}pirrol-2-carboxilico;

metilamida de dcido 5-terc-butil-1-metil-3-{3-[4-(6-0x0-1-pi-
ridin-4-il-1,2,3,6-tetrahidro-piridin-4-il)naftalen-1-il]-
-ureido}pirrol-2-carboxilico;

éster metilico de &dcido S-terc-butil-3-{3-(4-(3-morfolin-4-
-il-ciclohex-l-enil)naftalen-1-iljureido}tiofeno-2-carboxili-
co;

éster metilico de dcido 5-terc-butil-1l-metil-3-{3-{4-(3-mor-
folin-4-il-ciclohex-l-enil)naftalen-i-iljureido}pirrol-2-
-carboxilico; y

metilamida de 4cido5-terc-butil-1-metil-3-{3-[4-(3-morfolin-
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-é-il-ciclohex-l-enil)naftalen-l-il]ureido}pirrol—z-carboxi-
lico.

Compuestos preferidos de la invencidn son:

1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il] -3-[4- (4-morfolin-
-4-il-metil) fenil)naftalen-1-iljures;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(4-(2- (morfo-
lin-4-il)etil) fenil)naftalen-1-iljurea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-{3-(morfo-
lin-4-ilmetil) fenil)naftalen-1l-iljurea;

1- [S-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4- (6-moxrfolin-
-4-ilmetil-piridin-3-il)naftalen-1-illurea;

1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-([4-(5-morfolin-
-4-ilmetil-piridin-2-il)naftalen-1-il]urea; ‘
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-[4-(5-morfolin-
-4-ilmetil-fur-2-il}naftalen-1-il]urea;

1- [5-terc-butil-2-(6-metil-piridin-3-il)-2H-pirazol-3-il]-3-
-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-iljurea;y
1- [5-terc-butil-2-metil-2H-pirazol-3-il]-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-il]urea.

Cualesquiera compuestos de esta invencién que contengan
uno o mas &tomos de carbono asimétricos se pueden producir en
forma de racematos y mezclas racémicas, enantiémeros senci-
llos, mezclas diastereoisdmeras y diastereoisdmeros indivi-
duales. Todas las formas isdmeras de este tipo de estos
compuestos estin expresamente incluidas en la presente
invencién. Cada carbono estereogénico puede estar en la
configuracidén R o0 S, o en una combinacién de configuraciones.

Algunos de los compuestos de la férmula (I) pueden
existir en mas de una forma tautdmera. La invencidén incluye
la totalidad de tales tautSmeros.

Todos los términos tal como se utilizan en esta memoria
descriptiva, a menos que se establezca de otro modo, deben
entenderese en su significado ordinario tal como se conoce en
la técnica. Por ejemplo, "alcoxi C,," es un alguilo C,, con

un oxigeno terminal tal como metoxi, etoxi, propoxi, pentoxi

K\
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ramificados o no ramificados a menos que se especifique de
otro modo. Otras definiciones méds especificas son las
siguientes:

El término "aroilo", tal como se utiliza en la presente
memoria descriptiva, ha de entenderse que significa "benzoi-
lo" o "naftoilo".

El término "haldgeno", tal como se utiliza en la presen-
te memoria descriptiva, ha de entenderse gque significa bromo,
cloro, fldor o yodo.

Los compuestos de la invencidén son sdlo aquellos gque se
contemplan como "quimicamente estables", tal como se aprecia-
ré por los expertos en la técnica. Por ejemplo, un compuesto
que tenga una "valencia libre" o un "carbanién" no son
compuestos contemplados por la invencidn.

La invencién incluye derivados farmacéuticamente acep-
tables de compuestos de la férmula {I). Un "derivado farma-
céuticamente aceptable" se refiere a cualquier sal o éster
farmacéuticamente aceptable de un compuesto de esta inven-
cién, o cualquier compuesto gue, tras la administracién a un
paciente, sea capaz de proporcionar (directa o indirectamen-
te) un compuesto de esta invencidn, un metabolito farmacoléd-
gicamente activo o un residuo farmacoldgicamente activeo del
mismo.

Sales farmacéuticamente aceptables de los compuestos de
esta invencién incluyen las derivadas de &cidos y bases inor-
gdnicos y organicos farmacéuticamente aceptables. Ejemplos de
dcidos adecuados incluyen &cidos clorhidrico, bromhidrico,
sulfdrico, nitrico, perclérico, fumdrico, maleico, fosfdrico,
glicdédlico, lactico, salicilico, succinico, tolueno-p-sulfiri-
co, tartdrico, acético, citrico, metanosulfdénico, £férmico,
benzoico, maldnico, naftaleno-2-sulfirico y bencenosulfdnico.
Otros acidos tales como Acido oxdlico, aunque no sean farma-
céuticamente aceptables por si mismos, se pueden emplear en
la preparacién de sales Utiles como compuestos intermedios
para obtener los compuestos de esta invencidn y sus sales por

——
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adicién de acidos farmacéuticamente aceptables. Sales deri-
vadas de bases apropiadas inhcluyen sales de metales alcalinos
(por ejemplo sodio), de metales alcalinotérreos (por ejemplo
magnesio), de amonio y de N-(algquilo C,-C,),".

Ademds, los compuestos de esta invencidn incluyen pro-
farmacos y compuestos de la férmula (I). Profidrmacos incluyen
los compuestos que, tras una simple transformacidén quimica,
se modifican para producir compuestos de la invencidn.
Transformaciones guimicas simples incluyen hidrélisis,
oxidacidén y reduccidn. Especificamente, cuando un proférmaco
de esta invencién se administra a un paciente, el proférmaco
se puede transformar en un compuesto de la férmula (I},

impartiendo con ello el efecto farmacoldgico deseado.
METODOS DE SINTESIS GENERALES

Los compuestos de la invencidén se pueden preparar por el
método A, B & C, segln se ilustra en el Esquema I, preferi-

blemente por el método C.
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Esquema X
Método A
G—NCO
A ~NH, mo Ar,.NiN.G
} H H
G = Arz-X-Y-Z(l)
0 un precursor
Il
Miétodo B
A 1 fosgeno i
r ’
1\NH - D‘N N'D
2 | |
2. G-NH, HoH
G = Ary-X-Y-Z(l)
" v © un precursor
Método C
' G-NH,
Ary  CICOPh — Apy j\ _Ph v Ar, .G
-.NHz —— I}I O —_— ‘[:j [Iq
H H H
i v G = Ary-X-Y-Z{l)

O un precursor

En el Método A, una mezcla de una amina de la férmula II
y un arilisocianato de la férmula III se disuelve en un
disolvente anhidro no prético tal come THF, éter, tolueno,
dioxano o acetato de etilo. El disolvente preferido es THF.
La mezcla se agita entre 0-45°C, preferiblemente a 25°C,
durante 2-24 h, y se separan los componentes volatiles. La
purificacidn del residuo por recristalizacidén en un disclven-
te apropiado tal como acetato de etilo/hexanos, acetato de
etilo/metanol, THF/éter de petrdleo, etanol/agua o por
cromatografia en gel de silice utilizando, por ejemplo,
hexanos y acetato de etilo como eluyentes, proporciona el

e
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producto de la férmula I.

En el Método B, un aminoheterociclo de la férmula II se
disuelve en un disolvente halogenado tal como cloruro de
metileno, cloroformo o dicloroetano. El disolvente preferido
es cloruro de metileno. La mezcla se diluye con un &lcali
acuoso tal como bicarbonato de sodio o carbonato de potasio,
se enfria en un bafio de hielo y se afiade fosgeno. La mezcla
se agita vigorosamente durante 5-30 min, siendo preferibles
10 min. La capa organica se seca con agentes tales come MgSO,
o Na,50, vy los componentes volatiles se separan para propor-
cionar el correspondiente isocianato de la férmula II. El1
isocianato y la arilamina IV se mezclan en un disolvente
anhidro no prético tal como THF, éter, tolueno, dioxano,
cloruro de metileno o acetato de etilo. El1 disolvente
preferido es THF. La mezcla se agita entre 0-45°C, preferi-
blemente a 25°C, durante 2-24 h, y se separan los componentes
volédtiles. La purificacidén del residuo por recristalizacién
o por cromatografia en gel de silice, tal como antes,
proporciona el producto de la férmula I.

En el Método C, un aminoheterociclo de la férmula II se
disuelve en un disolvente adecuado tal como un disolvente
halogenado tal como cloruro de metileno, clorecformo o
dicloroetano. El disoclvente preferido es cloruroc de metileno.
Se puede afiadir una base adecuada tal como trietilamina,
seguido de cloroformiato de fenilo. La mezcla se agita entre
0-85°C, preferiblemente a la temperatura de reflujo, durante
2-24 h, y los componentes voladtiles se separan proporcionando
el carbamato V. El carbamato y la arilamina IV se mezclan en
un disolvente anhidro no prético tal como THF, éter, tolueno,
dioxano, clorurc de metileno o acetato de etilo. El disolven-
te preferido es THF. La mezcla se agita entre 0-110°C,
preferiblemente a la temperatura de reflujo, durante 2-24 h
y se separan los componentes volatiles. La purificacién del
residuoc como antes proporciona el producto de la f£érmula I.

El método utilizado para producir un aminoheterociclo de
la férmula II dependerd de la naturaleza- del heterociclo

Y
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dese .
dios de la fé6rmula II por métodos conocidos por los expertos
en la técnica. Algunos métodos generales estén ilustrados en
los esquemas gue figuran mds abajo. Los compuestos G-NCO o
G-NH., en el Esquema I pueden estar comercialmente disponi-
bles, o se pueden preparar por métodos conocidos por 1los
expertos en la técnica. Si G es un precursor de Ar,-L-Q, el
producto final deseado de la f6rmula (I) se puede construir
por métodos conocidos por los expertos en la técnica.
Ejemplos ilustrativos estan contenidos en la seccidn Ejemplos
de sintesis que figura mas abajo.

Aminopirazoles deseados de la férmula XIII se pueden
preparar segin se describe en el Esquema II. Una hidrazina de
la f6érmula VIII, que porta el sustituyente R,, se puede
preparar por el Método D o E. En el Método D, un bromuro de
arilo de la férmula VI se disuelve en un disolvente inerte no
prético tal como THF, 1,4-dioxanc o dietiléter, y se enfria
hasta una temperatura baja bajo una atmdsfera inerte. La
temperatura preferida para la solucién es -77°C. Se afade
gota a gota una base fuerte disuelta en un disolvente inerte
no protico tal come hexanos, THF o éter, al tiempo gue se
mantiene una temperatura de reaccidén por debajo de 0°C vy,
preferiblemente, por debajo de -60°C. Las bases preferidas
son reactivos de alquil-litio, y el més preferido es sec-
butil-litio. Después de la adicidén de la base, la mezcla de
reaccidén se agita durante un periodo de tiempo entre treinta
y noventa minutos, o hasta gue se haya consumido todo el
bromurc de arilo de partida. Se afiade un exceso de azodicar-
boxilato de dialquilo al tiempo que se mantiene una tempera-
tura de reaccién por debajo de 0°C y, preferiblemente, por
debajo de -60°C. El azodicarboxilato de dialquilo preferido
es azodicarboxilato de di-terc-butilo. La reaccidén se agita
a temperaturas frias y se calienta hasta la temperatura
ambiente después de 0,5 h a 2 h. La reaccidén se enfria
bruscamente con la adicidén de agua y el producto se extrae en
un disolvente no prético tal como acetato de etilo, dietilé-
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ter o cloroformo. Las capas organicas ée secan con agentes
tales como MgSO, o Na,S0, y se separan los componentes
volatiles. El residuo se disuvelve en disolventes préticos
tales como metanol o iso-propanol, se enfria, preferiblemente
hasta 0-5°C, y se trata con un &cido. Acidos preferidos son
clorhidrico, bromhidrico, sulfirico y trifluorocacético. El
mids preferido es acido clorhidrico en forma gaseosa. Después
de la adicidn de acido en exceso, la mezcla se calienta a la
temperatura de reflujo del disolvente hasta que se haya
consumido todo el material de partida. Después del enfria-
miento, el producto sal de aril-hidrazina de la férmula VIII
se filtra y seca.
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Método D
R:,,——BI'
A"/

Método E
R;— NH,
Vil

Método F

CH,CN

Método G

HO,C._ _CN

~
X

viit + Xil

3P
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1. base

2. t-BuO,CN=NCO.t-Bu

T
R:,,—NHNH2
T Vil
1. NaNO,

2. reducir

1. base

2. R,CO,Me

— Xil
R,C(O)CI
XI

Método H
o\

—_—
Método |

~

A—Z
ol
x

En el Método E, una arilamina que porta R, de la férmula
VII se disuelve en un &cido acuoso concentrado tal como

clorhidrico, bromhidrico o sulfirico y se enfria hasta
temperaturas del bafic de hielo. El1 &cido més preferido es
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clorhidrico con concentraciones éntre 3-8 N, siendo la
concentracidn mis preferida de 6 N. Un reactivo nitrosante en
agua se aflade gota a gota al tiempo que se mantiene una
temperatura fria. La temperatura preferida es 0-5°C. El1
reactivo preferido es nitrito de sodio. La reaccién se agita
entre 10-90 min y se afiade un agente reductor al tiempo que
se mantienen temperaturas frias. La temperatura preferida es
0-5°C. Agentes reductores incluyen zinc, hierro, yoduro de
samario y cloruro de estafio(II). El agente mas preferido es
cloruro de estafio(II) disuelto en acido clorhidrico acuoso
con una concentracién de 3-8 N, siendo una concentracién mas
preferida de 6 N. La reaccidén se agita entre 0,5-3 h y se
enfria bruscamente con un &lcali hasta un pH de 12-14.
Reactivos alcalinos incluyen hidréxido de sodio, hidréxido de
potasio, hidréxido de litio e hidréxido de calcio. El reac-
tivo alcalino mas preferido es hidréxidec de potasio. La
solucién acuosa se extrae con un disolvente orgénico no
prético tal como dietiléter, cloroformo, acetato de etilo y
cloruro de metileno. Las capas organicas se secan con agentes
tales como MgSO, y Na,80, y los componentes volitiles se
separan para proporcionar la aril-hidrazina (VIII) con la que
se puede proseguir sin purificacidén adicional.

Un fB-cetonitrilo que porta R, (XII) se puede preparar
por el Método F o G. En el Método F, un hidruro de metal tal
como hidruro de sodio, hidruro de potasio o hidruro de litio
se suspende en un disolvente anhidro, inerte y no prético tal
como dietiléter, THF y dioxano, a temperaturas entre 35-85°C.
El hidruro de metal mids preferido es hidruro de sodio, y el
disolvente mias preferido es THF a una temperatura de 75°C. Un
éster alquilico, preferiblemente un éster metilico (IX), vy
acetonitrilo se disuelven en un disolvente anhidro, inerte y
no prético tal como dietiléter, THF o dioxano y se aflade gota
a gota a la suspensién de hidruro de metal. El disolvente
preferidoc es THF. La mezcla se mantiene a temperaturas eleva-
das entre 3-24 horas, se enfria hasta la temperatura ambiente

y se diluye con un disolvente no prético y &cido acuocso. lLa
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agentes tales como MgSO, y Na,SO, y los componentes volétiles
se separan para proporcionar el f-cetonitrilo (XII) que se
podria utilizar sin purificacidén adicional.

Alternativamente, después del Método G, una solucidn de
una base fuerte tal como reactivos de alquil-litio y reacti-
vos de amida de metal tales como n-butil-litio, sec-butil-
-litio, metil-litio y diisopropilamida de litio se enfria por
debajo de 0°C en un disolvente anhidro, inerte no prético tal
como dietiléter, THF y dioxano. La base preferida es n-butil-
-litio, el disolvente preferido es THF y la temperatura
preferida es -77°C. Una solucién de acido cianocacético (X) en
un disolvente anhidro, inerte y no prético tal como dietilé-
ter, THF y dioxano y, lo mis preferiblemente, THF, se afiade
gota a gota al tiempo que se mantiene a una temperatufa de
reaccidén por debajo de 0°C y, preferiblemente, a -77°C. La
reaccidn se agita entre 10-45 min al tiempo que se calienta
hasta 0°C. La solucidén del dianién de &cido ciancacético se
enfria hasta temperaturas por debajo de -25°C y, preferible-
mente, a -77°C. Se afiade un cloruro de &dcido alquilico (XI)
disuelto en un disolvente anhidro, inerte y no prético tal
como dietiléter, THF, dioxano y, lo mis preferiblemente, THF.
La mezcla de reaccidén se calienta hasta 0°C entre 10-30 min
y se enfria bruscamente con &acido acuoso. El producto se
extrae con un disolvente orgénico tal como cloroformo,
acetato de etilo, éter y cloruroc de -metileno. Los extractos
orgdnicos reunidos se secan con agentes tales como MgSO, y
Na,S0, vy los componentes volitiles se separan para proporcio-
nar el f-cetonitrilo (XII) que se podria utilizar sin
purificacidén adicional.

El aminopirazol (XIII) deseado se puede preparar por el
Método H o I. En el Método H, aril-hidrazina VIII y f-ceto-
nitrilo XII se mezclan en un disolvente orgénico tal como
tolueno, etanol, iso-propancl o t-butanol. El1 disolvente
preferido es_ etanol. Se afiade un A&dcido tal como é&cido

clorhidrico, &cido p-toluenosulfdnico o dcido sulfirico. El
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se calienta hasta temperaturas entre 50-100°C, preferible-
mente a 80°C, durante 10-24 h y se enfria hasta la temperatu-
ra ambiente. La mezcla se diluye con un disolvente orgdnico
no prético tal como acetato de etilo, éter, cleoroformo,
cloruro de metilenoc y se lava con un &lcali acuoso tal como
bicarbonato de sodio y carbonato de potasio. La capa orgéanica
se seca con agentes tales como MgSO, y Na,SO,, y los componen-
tes voldtiles se separan para proporcionar un residuo gue se
purifica por recristalizacidén o cromatografia en gel de
silice utilizando hexanos y acetato de etilo como eluyentes.
Las fracciones ricas en producto se recogen y los componentes
volédtiles se separan para proporcionar el aminopirazol (XIII)
deseado.

Alternativamente, utilizando el Método I, aril—hidrézina
VIII y B-cetonitrilo XII se mezclan en un disolvente orgdnico
tal como tolueno, etanol, iso-propanocl o t-butanol. EIl
disolvente preferido es toluenoc. La mezcla se calienta a
temperaturas: de reflujo durante 3-24 h con la separacidn
azeotrSpica de agua y se elabora segln se describe antes,
proporcionando el aminopirazol XIII.

Una sintesis general para los aminotiofenos deseados se

ilustra en el Esquema III, Método J.

Esquema III

Método J . R,
reactivo de .
Lawesson
R1 R3 —_——— S —
XIv R’xv
R,
1. nitrato S
————— i S
2. reducir = NH,
Ry
XVi

———
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Una mezcla de l-aril-5-alquil-butano-1,4-diona “(XIV) y
un reactivo sulfatante tal como reactivo de Lawesson ©
sulfuro'fosforoso {(V), y preferiblemente reactivo de Lawes-
son, se disuelve en un disolvente anhidro no prético tal como
tolueno, THF y dioxano. El disolvente preferido es tolueno.
La mezcla se calienta a temperaturas elevadas y, preferible-
mente, a una temperatura de reflujo del disolvente durante 1-
-10 h. Los componentes voladtiles se separan y el residuo se
purifica por cromatografia en gel de silice utilizando
hexanos y acetato de etilo como eluyente. Las fracciones
ricas en producto se recogen, y los componentes volidtiles se
separan para proporcionar el tiofeno XV sustituido.

Una mezcla de tiofenos XV sustituidos se disuelve en un
disolvente tal como anhidrido acético o &acido acético. El
disolvente preferido es anhidrido acético. La mezcla se
enfria hasta 0-30°C y, preferiblemente, hasta -10°C. Se ariade
una solucidn de Acido nitrico concentrado en un disolvente
tal como anhidrido acético o acido acético, siendo el disol-
vente preferido anhidrido acético, al tiempo que se enfria
hasta 0-30°C y, preferiblemente, hasta -10°C. La mezcla se
agita entre 10-120 min, se vierte sobre hielo y se extrae con
un disolvente no prético tal como dietiléter, cloroformo,
acetato de etilo o© cloruro de metileno. Los extractos
organicos se lavan con dlcali acuoso, se secan con agerntes
tales como MgSO, y Na,80, y los componentes volatiles se
separan. El residuo se purifica por cromatografia en gel de
silice utilizando hexanos y acetato de etilo como eluyentes.
Las fraccicnes ricas en producto se recogen y los componentes
volédtiles se separan para proporcionar el 2-aril-5-alquil-3-
-nitrotiofeno. El1 2-aril-5-alquil-3-nitrotiofenc se reduce
mediante metales tales como hierro, estafio y zinc, o hidroge-
nacién catalitica. La reduccién preferida se produce con
hierro en é&cido acético a temperaturas entre 50-110°C vy,
preferiblemente, a 100°C durante 5-30 min. Después de enfriar
hasta la temperatura ambiente, la reaccidn se diluye con

agua, se neutraliza con alcali tal como hidréxido de sodio,
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hidréxido de potasio, carbonato de potasio o bicarbonato de
sodio, y se extrae con un disolvente no prético tal como
dietiléter, acetato de etilo o cloruro de metileno. ‘Los
extractos orgédnicos se secan con agentes tales como MgSO, y
Na,S0, y los componentes voldtiles se separan para proporcio-
nar el aminotiofeno XVI deseado.

Otros aminoheterociclos deseados se pueden preparar por
métodos conocidos en la técnica y descritos en la bibliogra-
fia. Los ejemplos que siguen son ilustrativos y, como se
reconocerad por un experto en la materia, los reactivos o las
condiciones particulares se podrian modificar segin se
necesite para compuestos Individuales. Los compuestos
intermedios utilizados en los esquemas gque figuran mas
adelante estan disponibles en el comercio o se pueden
preparar facilmente a partir de materiales comercialmente
disponibles por los expertos en la técnica.

El Esquema IV esboza un esquema general para los
aminofuranos deseados, segiin se describe por Stevenson et al.
(J. Am. Chem. Soc., 1937, 59, 2525). Un aroilacetato de etilo
(XVII) se disuelve en un disolvente no prético tal como éter
o THF, y se trata con una base fuerte tal como sodio, etdxido
de sodio o hidruro de sodio, y el anidén se hace reaccionar
con una bromometil-alguilcetona (XVIII) a bajas temperaturas
tal como 0°C. Después de agitar la reaccién hasta que no
quede nada de material de partida, se vierte sobre agua fria
y se extrae con un disolvente no -prético. Los extractos
reunidos se secan con agentes tales como MgSO, o Na,SO,. El
diceto-éster (XIX) se puede trasladar sin purificacién
adicional o purificar por destilacidén o cromatografia en gel
de silice. El diceto-éster en un disolvente prético tal como
etanol se calienta en presencia de un dcido mineral tal como
sulfirico o clorhidrico durante 5-10 h y se extrae con un
disclvente no prético. Los extractos reunidos se secan con
agentes tales como MgSO, o Na,50,. El furano-éster (XX} se
puede trasladar sin purificacidén adicicnal o purificar por

destilacidn o cromatografia en gel de silice. El furano-éster
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en un disoclvente prético tal como etanol se trata con hidrato
de hidrazina y la mezcla se calienta durante 2-5 dias. la
hidrazida se aisla como antes y se trata con acido férmico
caliente, y la furano-amina (XXI) resultante se purifica por
destilacidén o por cromatografia en gel de silice.

Esgquema IV

@]
M R base OE
t
R; oet *+ ‘j(l/\ar R;
R1
XVil Xvill XIX O
R, hidrato de R,
acido g == hidrazina CoN
————— -
calor = CO,Et acido = NH,
R,
XX XXI

La sintesis de 4-aminooxazoles sustituidos se puede
conseguir andlogamente a un proceso descrito por Lakhan et
al. (J. Het. Chem., 1988, 25, 1413) e ilustrado en el Esguema
V. Una mezcla de cianuro de aroilo (XXII), aldehido (XXIII)
vy acetato de amonio anhidro en &cido acético se calienta a
100-110°C durante 3-6 h, se enfria hasta la temperatura
ambiente y se enfria bruscamente con agua. La extraccidn por
varte de un disolvente no prdético proporciona el producto
XXIV que se puede trasladar sin purificacién adicional o
purificar por recristalizacién o cromatografia en gel de

silice,
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R
o o NH,OAC pu
Ry” “CN Tl HOAc NH,
xXit xXxim A XX

La sintesis de 3-aminopirrcles sustituidos (XXVIII) se
puede conseguir de una manera andloga a Aiello et al., J.
Chem. Soc. Perkins Trans. I, 1981, 1. Esto se esboza en el
Esquema VI. Una mezcla de arildioxoalcanc (XXV} y amina
(XXVI) en &Acido acético se calienta a 100-11i0°C durante 3-6
h y se elabora de la manera usual. El producto (XXVII) en
dcido acético se trata con un agente nitrante tal como dcido
nitrico y nitrato de potasio en acido sulfirico concentrado.
La mezcla se vierte sobre agua fria y se extrae con un
disolvente no prético. Los extractos reunidos se secan con
agentes tales como MgSO, y Na,S0,. La separacidén de los
componentes volatiles proporciona el nitro-pirrol gue se
puede trasladar sin purificacidn adicional o purificar por
recristalizacidén o cromatografia en gel de silice. El nitro-
-pirrol se reduce a la amina con hierro en &acido acético o
por nidrogenacién catalitica utilizando paladio sobre carbono
activado. E1 aminopirrol (XXVIII) se puede trasladar sin
purificacién adicional o purificar. por recristalizacién o

romactografia en gel de silice.



10

15

20

25

30

35

WS

- 40 -
Esquema VI
0
R, + HOAc
—-N —————
Ri‘)k/\fr Re—NH, calor
o
XXV XXvi
R1 R1
- 1.HNO, -
Rz— —— J—
7~ 2. Reducir RN NH,
R3
XXVl XXvill

De una manera analoga, una mezcla de la amina XXIX y 3-
-aril-2,5-dioxoalcanoc (XXX) en &cido acético se calienta
entre 80-110°C durante 2-24 h. La reaccidén se diluye con agua
y se extrae con un disolvente orgidnico. Los extractos reuni-
dos se secan con agentes tales como MgSO, o Na,S0, y los
componentes voldtiles se separan. El1 pirrol resultante se
trata con un agente nitrante y, subsiguientemente, se reduce
a XXXI tal comc se describe antes. El producto se puede
trasladar sin purificacidén adicional o purificar por recris-
talizacién o cromatografia en gel de silice. Este proceso se
ilustra en el Esquema VII.

Esquema VII

R
Q 1. HOAC N
_ H
Ri—NH, + Rz)j\(Y 2. Nitrato RZ_Q\NH
2
R, O 3. Reducir Rﬁ
XXIX XXX XXXI
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S-aminotiazoles sustituidos (XXXV) se pueden preparar de
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una manera anidloga a Gerwald et al., J. Prakt. Chem. 1873,
315, 539%. Tal como se ilustra en el Esquema VIII, a una
mezcla de aminocianuro XXXII, aldehido XXXIII y azufre en un
disolvente anhidro tal como etanol y metancl se aflade gota a
gota una base tal como trietilamina. La mezcla se calienta a
50°C durante 1-3 h. La mezcla se enfria y el azufre en exceso
se separa. Se afhade &cido acético para neutralizar la mezcla
y se recoge el sélido. La imina XXXIV se trata con &cido tal
como acido clorhidrico y toluenosulfénico en agua y un disol-
vente orgénico. Después de que se ha consumido el material de
partida, la reaccidén se elabora y el producto XXXV se puede
trasladar sin purificacidén adicional o purificar por recris-

talizacidén o cromatografia en gel de silice.

Eaquema VIII

R1
CN 0 ir—s
: 5 !
BRI QRN § W
Ry NHz R; H Base
R:l
XXX XXX
XXXV
R1
_Acidn h 3
agua NF NH,
XXXV

Una sintesis de 2-aminotiofenos sustituidos (XXXVII),
andloga a un proceso descrito por Gerwald et al. (J. Prakt.
Chem., 1973, 315, 539) se ilustra en el Esquema IX. Una
mezcla de dcido tiofeno-3-carboxilico disustituido (XXXVI) en
un disolvente prético tal como a&cido acético a una temperatu-
ra de 0-50°C se trata con un agente nitrante como &acido
nitrico o nitrato de potasio en acido sulfirico concentrado.
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Después de haberse consumido el material de partida, la reac-
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cidn se vierte sobre hielo y el producto se extrae con un
disolvente no prético. Los extracteos reunidos se secan con
agentes tales como MgSO, y Na,SO, y los componentes volétiles
se separan. El nitrotiofeno se reduce a la amina con hierro
en dcido acético o por hidrogenacién catalitica utilizando
paladio sobre carbono activado. El1 aminotiofeno se puede
trasladar sin purificacidn adicional o purificar por recris-
talizacién o cromatografia en gel de silice.

Esquema IX
R, CO,H 1. Acido R,
—————-r
Ry S 2. Reduccién R; S NH,
XXXv| - XXX VIt
3-aminopirazoles 1,5-disustituidos (XL) se pueden

preparar tal como se muestra en el Esquema X, de una manera
andloga al proceso descrito por Ege et al. (J. Het. Chem.,
1982, 19, 1267). Se aiflade potasio a t-butanol anhidro, y la
mezcla se enfria hasta 5°C. Se afiade hidrazina XXXVIII,
seguido de cianodibromoalcano XXXIX. La mezcla se calienta a
temperaturas de reflujo durante 3-10 h. La mezcla se enfria
hasta la temperatura ambiente y se vierte sobre hielo/agua.
El producto se extrae con un disolvente orgénico. Los
extractos reunidos se secan con agentes tales como MgSO, o
Na,S0, v los componentes voldtiles se separan. El producto XL
se puede trasladar sin purificacidén adicional o purificar por

recristalizacidn o cromatografia en gel de silice.
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Esquema X
. B t-butéxide R,
—NHNH, + R da potas —
N+ R g e )=
Br t-BuQH Ry N NH,
XXXVIII XXXIX XL

La sintesis de 2-amino-3,5-tiofenos disustituidos
mostrada en el Esquema XI se realiza de una manera andloga a
Knoll et al., J. Prakt. Chem., 1985, 327, 463. Una mezcla de
N-{(3-aminotiocacriloil) -formamidina sustituida (XLI) y bromuro
sustituido (XLII) en un disolvente prético tal como metanol -
o etanol se calienta, preferiblemente a la temperatura de
reflujo, durante 5-30 min y se enfria por debajo de 1la
temperatura ambiente. La tiofeno-imina producto se filtra y
seca. La tiofeno-imina XLIII se convierte en la tiocfeno-imina

(XLIV) por tratamiento con acido acuoso.

Esquema XI
SH
P
RHN/YI\NANHR + R Ner Calor
RI
xul xLn
R, R,
/ 8 P Acuosa §
Z N/\NR Acido Z~NH,
R, Ry
XL XLV

La sintesis de 1,4-disustituido-2-aminopirroles (XLVIII}
se puede conseguir de una manera andloga a Brodrick et al.
(J. Chem. Soc. Perkin Trans. I, 1975, 1910}, y tal como se
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ilustra en el Esquema XII. La sal potasio de formilnitrilo
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XLV en agua se trata con amina XLVI y Acido acético, y la
mezcla se calienta a 50-90°C durante 5-30 min. El aminonitri-
lo XLVII se recoge por filtracién tras el enfriamiento, y
luego se agita a temperatura ambiente con una base tal como
etdxido de potasio etandélico durante 2-5 h y los componentes
volatiles se separan. El1 residuo se diluye con agua y se
extrae con un disclvente orgénico. Los extractos reunidos se
secan con agentes tales como MgSQ, y Na,S0, y los componentes
volatiles se separan. El producto (XLVIII) se puede trasladar
sin purificacién adicional o purificar por recristalizacidn

o cromatografia en gel de silice.

Esquema XII

o R
R Acldo 1 CN
1 CN + R;—NHZ ——- 1
Calor NH
~CHO l&
- XLV XLVI XLV
Ri
o 3N
t———— N NH2
EtOH I'!l,
XLvill

La preparaciénde 1,2-disustituido-4-aminoimidazoles (L)
por reduccién del correspondiente compuesto nitro (XLIX)}, por
ejemplo con hierro en acido acético o hidrogenacién cataliti-
ca, se puede conseguir seglin se describe por Al-Shaar et al.
(J. Chem. Scc. Perkin Trans, I, 1992, 2779) y se ilustra en
el Esquema XIIT.
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Esquema XIII
R1 \N R1 \N
\ Reduccién l
A ———
Ao, S,
XLIX L
5-aminooxazoles 2,4-disustituidos (LV) se pueden

preparar de una manera andloga al proceso descrito por
Poupaert et al. {(Synthesis, 1972, 622) e 1ilustrado en el
Esquema XIV. Cloruro de acido LI se aflade a una mezcla fria
de 2-aminonitrilo LIT y una base tal como trietilamina en un
disolvente no prético tal como THF, benceno,'tolueno o éter.
La temperatura preferida es 0°C. La mezcla se agita durante
12-24 h y se lava con agua. Los componentes volatiles se
separan y el producto LIII se trata con etilmercaptano y
cloruro de hidrégeno seco en cloruro de metileno seco durante
5-30 min. El hidrocloruro de 5-amino-1,3-oxazol sélido (LIV)
se recoge por filtracidén, se disuelve en piridina seca y la
solucidén se satura con sulfuro de hidrégeno durante 4 h a
0°C. La mezcla se diluye con un disolvente organico y se lava
con agua y se seca. La separacidn de los componentes volati-
les proporcicna el producto S5-amino-1,3-oxazol (LV) que se
puede trasladar sin purificacidn . adicional o© se puede

purificar por cromatografia en gel de silice.
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Esquema XIV

Q 'NH, Base s
R’JL01 * /l‘ - R(jLHJ\CN

; Ry” CN
U Ln LI
R1 R‘
EISH ?_ ? Piridina 3,——0
e ﬁNH _H:S_- 7 NH,
3
v Lv

La sintesis de 1,4-disustituido-2-aminopirazoles se
opuede conseguir tal como se ilustra en el Esquema xv’y se
describe en Lancini et al., J. Het. Chem. 1966, 3, 152. A una
mezcla de aminocetona sustituida (LVI} y cianamida en agua y
dcido acético se afiadidé hidrdéxido de sodio acuoso hasta que
se alcanzd un pH de 4,5. La mezcla se calienta a 50-90°C
durante .1-5 h, se enfria y se basifica con hidréxido de
amonio. El producto LVII se recoge por filtracidn y se seca.

Esquema XV

1 Calor

Rl
i/ sia z_N
pH45 \
R NHR, + H,N—CN . N)\NH!
|
R,

Lvi Lvi

A continuacidn se describen métodos mediante los cuales
se pueden preparar los compuestos intemedios III y IV
(Esquema I). En el Método K (Esquema XVI), una bromcarilamina
LVIII, que puede estar comercialmente disponible o se puede

preparar facilmente por un experto en la técnica, se hace
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reaccionar con una cicloalguenona LVIX en presencia de un
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catalizador de un metal de transicidn, por ejemplo un
catalizador de paladio(II} tal como cloruro de bis(trifenil-
fosfina) paladio(II), en presencia de un quelante de bis{(tri-
fenilfosfina), tal como 1,2-bis{difenilfosfino)etano (DPPE),
1,1’ -bis(difenilfosfino) ferrocenc (DPPF) vy 2,3-bis{difenil-
fosfino)propano (DPPP), preferiblemente DPPP, y una base,
preferiblemente bicarbonato de sodio, en un disoclvente
adecuado, preferiblemente DMF, a una temperatura de aproxi-
madamente 150°C para proporcicnar LX. A continuacién, LX se
puede utilizar (como IV) en el Método B (Esquema I), o
convertir en isocianato LXI por reaccidén con £fosgeno o un
equivalente de fosgeno en presencia de una base tal como
bicarbonato de sodic, en un disclvente adecuado tal come
diclorometano, a una temperatura de aproximadamente 0°C,.y se
utiliza (como III) en el Método A. El producto LXII resultan-
te se puede modificar adicionalmente por métodos conocidos
por un experto en la técnica para obtener compuestos deseados
de la férmula I, seglin se describe en los Ejemplos de

sintesis que figuran mas adelante.
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Método K 0 Pd(Ph,),Cl, 0
DPPP
H,NAT,Br + _—
y,  NaHCO; HN
" DMF Ary
LWVt LVIX 150 9C
n=14 LX
Meétodo Bo C [
0
fosgeno 0
CH,Cl, .
LX Método A u “
NaHCOya9 . Ary ~Ar,
0 oC “ary ™
LX LXll
Método L
1. t-Buli LVt
Br-X-G, BuySn-X-Gz —  HNAEX-G3
PPh
o 2. BuySnCl LXIV Pd(PPh,), LXV
Gz=Y-Z o

un precursor

En el Método L, 2l bromuro LXIII se hace reaccionar con
una base fuerte tal como t-butil-litio, en un disolvente
adecuado tal como THF, con cloruro de tributilestafio a una
temperatura de aproximadamente -50°C a -100°C, de preferencia
aproximadamente -78°C, para dar LXIV. A continuacidén, LXIV se
hace reaccionar con LVIII en un disolvente adecuado tal como
THF 6 1,4-dioxano, en presencia de un catalizador de metal de
transicidén, preferiblemente tretrakis(trifenilfosfina)pala-
dio(0), a una temperatura de aproximadamente 50°C a 150°C, de
preferencia aproximadamente 100°C y en un tubo cerrado
herméticamente, proporcionnde LXV. A continuacidn, LXV se
puede utilizar (como IV} en el Método B o C (Esquema I) o
convertir en el correspondiente isocianato segln se describe

en el Método K, y se utiliza (como III) en el Método A.
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Métodos mediante los cuales Y y Z se pueden unir a X se
ilustran en el Esquema XVII. Tal como =se ilustra por el
Método M, si se desea un producto en el gue Y incluya un
nitrégeno de amino unido a X, un X que contiene una cetona se
ouede hacer reaccionar con Y-Z gque contiene una amina
primaria o secundaria terminal en condiciones de aminacidén
reductoras. Por ejemplo, la cetona LXII se combina con una
amina primaria o secundaria en un disolvente adecuado tal
como THF. Se afiade un acido tal como dcido acético, seguido
de un agente reductor adecuado, preferiblemente cianoborohi-
druro de sodioc o (triacetoxi)borohidruro de sodio para
proporcionar el producto LXVI deseado.

El Método N ilustra un proceso para obtener un grupo
metileno para Y y una amina primaria o secundaria para Z. Un
grupo X que porta un aldehido y un haldégeno, preferibleﬁente
bromo {(LXVII), se puede hacer reaccionar con una amina prima-
ria o secundaria en condiciones de aminacidén reductora segin
se describe en el Método M para proporcionar LXVIII. Este
compuesto intermedio se puede entonces utilizar segin se des-
cribe en el Método L.
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Método M

O (RIR'

0N R
A 7 “Ar Jn aminacién Ary 7 “Ary n
reductora

Lt _ LXVI
n=14 N(R)R' = -Y-Z
n=14
Método N
RNHR'
Br-X-CHO  ————— Br-X-CH,N(R)R"
aminacion
LXvi reductora LXVIII
-CH,N(R)R' = -Y-Z

Como en los casos descritos anteriormente, la sintesis
de compuestos intermedios adicionales correspondientes a III,
IV y V se pueds conseguir por métodos similares a los
descritos en la bibliografia o conocidos por los expertos en

la técnica.

METODOS DE USO TERAPEUTICO

Los compuestos de la invencidén bloquean de manera eficaz
la produccidén de citogquinas inflamatorias a partir de
células. La inhibicidén de la produccién de citoquinas es un
medio atractivo para prevenir y tratar una diversidad de
trastornos asociados con una produccién en exceso de citequi-
nas, por ejemplo enfermedades y estados patolégicos gue
implican una inflamacidén. Asi, los compuestos de la invencidn
son (tiles para el tratamiento de estados de este tipo. Estos
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no limitadas a ostecartritis, esclerosis miltiple, sindrome
de Guillain-Barre, enfermedad de Crohn, colitis ulcerosa,
psoriasis, enfermedad de injerto frente a hospedante, lupus
eritematoso sistémico y diabetes mellitus dependiente de
insulina. Los compuestos de la invencidn también se pueden
utilizar para tratar otros trastornos asociados con la
actividad de niveles elevados de citoquinas proinflamatorias
tales como respuestas a diversos agentes infecciosos y un
cierto numero de enfermedades de autoinmunidad tales como
artritis reumatoide, sindrome del chogque tdxico, diabetes y
enfermedades inflamatorias del intestino no relacionadas con
las anteriormente enumeradas se comentan en los Antecedentes
de la invencidn.

Ademéds, se espera que los compuestos de la invencidén, al
ser inhibidores de la produccidén de citoquinas, bloqueen la
expresién inducible de ciclooxigenasa (COX-2). La expresidn
de COX-2 ha demostrado ser incrementada por citoquinas, y se
piensa que es la isoforma de la ciclooxigenasa responsable de
la inflamacién (M.X. O’'Banion et al., Proc. Natl. Acad. Sci.
U.S.A. 1992, 89, 4888). Por consiguiente, seria de esperar
que los presentes nuevos compuestos exhibieran una eficacia
contra los trastornos actualmente tratados con inhibidores de
COX tales como las NSAIDs familiares. Estos trastornos inclu-
yven el dolor agudo y crénico, asi como sintomas de inflama-
cidén y enfermedad cardiovascular.

Tal como se comenta en los Antecedentes de la invencién,
IL-8 juega un papel en la afluencia de neutrdéfilos a sitios
de inflamacién o lesién. Por lo tanto, todavia en un aspecto
adicional de la invencidén, los compuestos de la invencién
pueden ser Utiles en el tratamiento de enfermedades mediadas
predominantemente por neutrdfilos tales como apoplejia e
infarto de miocardio, solos o después de una terapia trombo-
litica, lesidén térmica, sindrome del dolor respiratorio en
adultos (ARDS), lesidn miltiple de ©&rganos secundaria al

trauma, glomerulonefritis aguda, dermatosis con componentes
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trastornos del sistema nerviosc central, hemodidlisis,
leucoferisis, sindromes asociados con la transfusién de
granulocitos y enteroceolitis necrotizante.

Para el uso terapéutico, los compuestos de la invencién
se pueden administrar en cualquier forma de dosificacién
convencional de cualquier manera convencional. Vias de
administracidén incluyen, pero no se limitan a intravenosa,
intramuscular, subcutanea, intrasinovial, por infusién,
sublingual, transdermal, oral, tdpica o por inhalacién. Los
modos de administracidén preferidos son oral e intravenoso.

Los compuestos de esta invencidén se pueden administrar
sclos © en combinacidn con coadyuvantes gque refuerzan la
estabilidad de los inhibidores, facilitan la administracién
de composiciones farmacéuticas que los contienen en determi-
nadas realizaciones, proporcionan una disolucién o dispersién
incrementada, aumentan la actividad inhibidora, proporcionan
una terapia adyuvante, y similares, incluidos otros ingre-
dientes activos. Ventajosamente, terapias de combinacién de
este tipo utilizan dosificaciones menores de los productos
terapéuticos convencionales, evitando asi una posible
toxicidad y efectos secundarios adversos que se producen
cuando esos agentes se utilizan comoc monoterapias. Los
compuestos de la invencidén se pueden combinar fisicamente con
los productos terapéuticos convencionales u otros adyuvantes
en una sola composicién farmacéutica. Ventajosamente, los
compuestos se pueden administrar entonces juntos en una sola
forma de dosificacidn. En algunas realizaciones, las composi-
ciones farmacéuticas que comprenden combinaciones de compues-
tos de este tipo contienen al menos aproximadamente 5%, pero
mias preferiblemente al menos aproximadamente 20% de un
compuesto de la férmula (I) (p/p)., o una combinacidén de los
mismos. El porcentaje (p/p) OSptimo de un compuesto de la
férmula (I) puede variar y estd dentro de la previsidén de los
expertos en la técnica. Alternativamente, los compuestos se

pueden administrar por separado (ya sea en serie o en parale-
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lo). La dosificacidén separada permite una mayor flexibilidad
en el regimen de dosificacién.

Tal como se ha menciconado antes, formas de dosificacidn
de los compuestos de esta invencidén incluyen vehiculos y
coadyvuvantes farmacéuticamente aceptables conocidos por los
expertos ordinarios en la técnica. Estos vehiculos y coadyu-
vantes incluyen, por ejemplo, intercambiadores de iones,
alumina, estearato de aluminio, lecitina, proteinas del
suero, sustancias tampdén, agua, sales o electrdlitos o
sustancias basadas en celulosa. Formas de dosificacién
preferidas incluyen comprimido, cépsula, caplet, ligquido,
solucidén, suspensidn, emulsién, pastillas, jarabe, polvo
reconstituible, grénulo, supositorio y parche transdermal.
Métodos para preparar formas de dosificacién de este tipo son
conocidos (véase, por ejemplo, H.C. Ansel y N.G. Popo&ish,
Pharmaceutical Dosage Forms and Drug Delivery Systems, 5°
ed., Lea y Febiger (1990)). Los niveles y requisitos de
dosificacién son bien reconocidos en la técnica y se pueden
seleccionar por los expertos ordinarios en la técnica a
partir de métodos y técnicas disponibles, adecuados para un
paciente particular. En algunas realizaciones, los niveles de
dosificacién oscilan de aproximadamente 1-1000 mg/dosis para
un paciente de 70 kg. A pesar de que puede ser suficiente una
dosis por dia, se pueden administrar hasta 5 dosis por dia.
Para dosis orales, se pueden requerir hasta 2000 mg/dfa. Como
apreciarad el experto en la técnica, se pueden requerir dosis
inferiores o superiores dependiendo de factores particulares.
Por ejemplo, los regimenes de dosificacidén y tratamiento
especificos dependerdn de factores tales como el perfil de
salud general del paciente, la gravedad y el curso del
trastorno o disposicidn del paciente a los mismos y el juicio

del médico que los esté tratando.
EJEMPLOS DE SINTESIS

EJEMPLO 1
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1-[S5-terc-butil-2-p-tolil-2H-pirazol-3-il]}-3-[4-(2-ciclohexe-

non-3-il)naftalen-1l-illurea:

Sr PA(PPhy),Cly
oPeP, Ncho,
OMF, 150 <C

LXiIX

CH,Cl,
NaHCO, aq. sat.
0eC

gicoc:
N 1
N 2

Tal como se esboza en el Métodeo K, un tubo cerrado
herméticamente de 350 ml se cargd, bajo una atmdésfera inerte,
con 4-bromo-li-naftilamina (LXIX) (1,97 g; 8,9 mmol; 1
equiv.), 2-ciclohexenona (1,65 g; 17,2 mmol; 1,9 equiv.),
polvo de bicarbonato de sodio (2,17 g; 25,8 mmol; 2,9
equiv.), 1,3-bis(difenilfosfino)propanc (177 mg; 0,43 mmol;
0,05 equiv.), cloruro de bis(trifenilfosfina)paladio(II) (302
mg; 0,43 mmol; 0,05 equiv.) y DMF (desgasificada, 100 ml). La
mezcla se calentd a 150°C durante 8 h. Después de volver a
enfriar hasta la temperatura ambiente, la mezcla se diluyéd
con 100 ml de EtOAc y se filtré a través de tierra de
diatomeas. A continuacidn, 1a'\ solucidén se transfirid a un
embudo de separacién y se lavd con agua (100 ml) y salmuera
saturada (100 ml). Después de secar con MgS0Q,, los componen-
tes voladtiles se separaron en vacio. Después, el producto se
purificé por cromatografia en columna utilizando EtOAc (al 190
a 50%) en hexanos como eluyente para proporcionar 1,3 g de
material que se recristalizd en EtOAc/hexanos caliente para
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proporcionar 800 mg de LXX (3,4 mmol; rendimiento de 38%) en
forma de un sdlide pardo oscuro.

LXX (100 mg; 0,42 mmol; 1 equiv.) se disolvid en cloruro
de metileno {20 ml) y se afiadid bicarbonato de sodio acuoso
saturado (20 ml). La mezcla se agitd vigorosamente a 0°C
durante 15 min. A continuacidén, se detuvo la agitacidén y se
afadié de una vez fosgeno (~ 2,0 M en toluenc; Fluka; 0,63
ml; 1,26 mmol; 3,0 equiv.) a través de una jeringa a la capa
orgadnica. La agitacidn se reanudé de inmediato y se continué
a 0°C durante 20 min. A continuacidén, las capas se separaron
y la fase acuosa se extrajo adicionalmente con cloruro de
metileno (1 x 25 ml). Los componentes orgdnicos reunidos se
secaron (Na,S0,), filtraron y ¥ del disolvente se separd en
vacio. Esta solucidn de isocianato LXXI se diluyd inmediata-
mente a continuacién con THF anhidro (8 ml) y se tratd con
LXXII a la temperatura ambiente (Método A). La mezcla se dejd
agitando bajo nitrdgenoc durante una noche, y luego se afiadid
MeOH (2 ml) y los componentes volatiles se separaron en
vacio. El compuesto del titulo 1 se obtuvo asi en forma de
una espuma naranja/roja (200 mg; 0,41 mmol; 74%). Esta se
recristalizd durante una noche en EtOAc dos veces para
proporcionar 49 mg de cristales amarillos (p.f£.: 168-170°C).

EJEMPLO 2
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-{4-[3- (morfolin-
-4-il)ciclohexen-1-il]lnaftalen-1-il}urea:
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b 2

NaB(0Ac),H
THF, AcOH

Tal como se degcribe en el Método M, el producto del
zjemplo 1 (1) (93 mg; 0,19 mmol; 1 equiv.) y morfolina (30
ul; 0,34 mmol; 1,8 equiv.) se disolviercon en 1,0 ml de THF
anhidro y se trataron con &dcido acético (16 ul; 0,28 mmol;
i,5 equiv.) y (triacetoxi)borochidruro de sodio {80 mg; 0,39
mmol; 2 equiv.). La reaccidn se agitd a la temperatura
ambiente durante 2 dias, luego se afladié solucién de NaOH
acuosa al 5% (3 ml) y la reaccidén se extrajo luego con EtOAcC
(3 x 3 ml). Los componentes orgédnicos reunidos se lavaron una
vez con agua, luego con salmuera, se secaron (Na,S0O,),
filtraron y - los disolventes se separaron en vacio. La
cromatografia en columna utilizando EtOAc/hexanos como
eluyente proporciond 64 mg de una espuma de color canela
(0,11 mmol; 60%). Esta se cromatografidé por segunda vez con
MeOH al 5% en cloruro de metileno para proporciocnar el
compuesto del titulo 2 en forma de una espuma plirpura clara
{50 mg) .

EJEMPLO 3
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il] -3-{4-[5- (morfolin-

-4-ilmetil)fur-2-il]lnaftalen-1-il}urea:

-

u4l
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(Metodo C)

LXXII 3

Tal como se describe en el Método N, a una mezcla de 5-
-bromo-2-furaldehido (LXXIII) (1,76 g) y morfolina (1,00 ml)
en 40 ml de THF anhidro a la temperatura ambiente se afadid
acido acético (0,60 ml), segquido de triacetoxiborohidruro de
sodio (3,28 g). La mezcla se agitd a la temperatura ambiente
durante 3 h y luego se vertidé en una solucién saturada de
bicarbonato de sodio (100 ml). Después de agitar vigorosamen-
te durance 5 min, las capas se separaron y la capa acuosa se
extrajo con EtOAc. Las capas orgdnicas reunidas se lavaron
con salmuera, se secaron (Na,S0Q,), filtraron y evaporaron
hasta sequedad. La purificacidn del residuo mediante cromato-
grafia de resolucién répida proporciondé 2,05 g (8,49 mmol,
rendimiento del 84%) de LXXIV.

Tal como se ilustra por el Método L, LXXIV (0,678 g,
2,76 mmol) se disolvid en 10 ml de THF anhidro bajo una
atmésfera de gas inerte, y la solucidn se enfrié a -78°C. Se
afiadié gota a gota t-butil-litio (4,0 ml de una solucidén 1,7
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M en pentano), y la solucidn se agitd a -78°C durante 30 min.
Se aifladidé cloruro de tributilestafio (0,60 ml, 0,72 g, 2,2
mmol), y la solucidn se agitd durante otros 30 min a -78°C.
Se afiadié tampén a pH 7 (NaH,PO,/Na,HPO, sat.) (10 ml), y la
mezcla se calentd hasta la temperatura ambiente. Las capas se
separaron y la capa acuosa se extrajo con EtOAc. Las capas
orgdnicas reunidas se lavaron con salmuera, se secaron
(Na,80,), filtraron y evaporaron hasta sequedad. La purifica-
¢ién del residuo por cromatografia de resolucidn rapida
proporciond 0,526 g (1,15 mmol, rendimiento del 42%) de LXXV.

Tal como se esboza en el Métodeo L, LXXV (0,395 g, 0,874
mmol) y LXIX (0,200 g, 0,901 mmol) se disolvieron en 10 ml de
1,4-dioxano anhidro en un tubo que se podia cerrar hermética-
mente, bajo una atmésfera de gas inerte. La solucidn se
desgasificd y se purgd con nitrégeno (2 veces). Se afiadid
tetrakis(trifenilfosfina)paladio(0) (0,057 g, 0,049 mmol), y
la solucidén se desgasificd y se purgd con nitrégeno de nuevo
{2 veces). El tubo se cerrd herméticamente y se calentd hasta
100°C durante 24 h. Después de enfriar hasta la temperatura
ambiente, la mezcla se diluyd con acetato de etilo, se afiadid
solucidén acuosa saturada de carbonato de potasio (10 ml) y la
mezcla se agitd durante 1 h a la temperatura ambiente. La
mezcla se filtré sobre Celite y las capas se seﬁararon. La
capa acuosa se extrajo con acetato de etilo. Las capas
orgdnicas reunidas se lavaron con salmuera, se secaron
{Na,S0,), filtraron y evaporaron hasta sequedad. La purifica-
cién del residuo por cromatografia de resolucidn répida
proporciond 0,314 g de un aceite amarillo que contenia LXXVI
junto con bromuro de tributilestafio. Esta mezcla se utilizd
para la siguiente etapa sin purificacidén adicional.

LXXVI (0,283 g, 0,917 mmol) se hizo reaccionar con el
fenilcarbamato de LXXII (0,395 g, 1,13 mmol) de acuerdo con
el Método C. El producto se purificd por cromatografia de
resolucidén répida para dar el compuesto del titulo 3 en forma
de un sé6lido amarillo (0,338 g, 0,600 mmol, rendimiento del

65%) que se purificéd adicionalmente por recristalizacidn para

&
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dar 0,131 g de compuesto puro (p.f. 144-146°C).
EJEMPLO 4

1- {5-terc-butil-2-p-tolil-2H-pirazol-3-1il1] ~-3-{4-[6~ (morfolin-

-4-ilmetil)piridin-3-il)naftalen-1-il}urea:

o]

Br
/JI:j?T’ Pd(dppf),Cl; /J[:jfr’u‘OM. DIBALH
——— ———
N N
& P COMEOH/ELN P B
LXXVI LXXVI LXXIX

.
Z

o 1)terc.-Butj l\\ N
—_—— 2) BuSnCl N
ACOH/Na[HB(OAC),)] B/O/\ K/ T Buysn” NP k/
L0 Lo

N (l“

[F'd(PPh:hl

H,

N
XXX
’%

N i
- S, ppcor N\\

;j {Métado C)

xn

Segin se describe por R.J. Chambers y A. Marfat,

/_\
(C’_—z)

{Synthetic Communications, 1997, 27, 515) una mezcla de 2,5-
-dibromopiridina (LXXVII) (9,90 g, 41,78 mmol), Pd(dppf)Cl,
(1,51 g, 1,85 mmol), MeOH anhidro (40 ml), DMF anhidra (40
ml) y trietilamina anhidra (12 ml) se purgd en un aparato
Parr con una corriente de monéxido de carbono duramte 10 min
y luego se agitdé bajo una presidén de 5,6 kg/an de Eénéxido

de carbonec a 50°C durante 4 h. La mezcla se diluydé con
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acetato de etilo (600 ml) y se lavdé con agua (2 x 100 ml) y
salmuera (1 x 100 ml), se secd (sulfato de sodio), se filtrd

y evapord hasta sequedad. El residuo se purificé mediante
cromatografia de resolucidén répida sobre gel de silice

5 (acetato de etilo al 40% en hexanos) para dar LXXVIII en
forma de un sélido naranja palido (3,733 g, 17,28 mmol, 41%).

A una solucién del compuesto LXXVIII (165,% mg, 00,7679

mmol) en THF anhidro (10 ml) a -78°C se afiadidé gota a gota
hidruro de diisobutilaluminio (1,0 M en THF) (2,0 ml, 2,0
10 mmol). La mezcla se agitd a -78°C durante 2 h, luego se
afiadidé solucidén de carbonato de potasio saturada (0,6 ml), la
mezcla se calentd hasta la temperatura ambiente y se agitd
durante otros 30 min. Se afladidé sulfato de sodio, y la mezcla
se agitd durante 10 min. Los sbélidos se separaron por

15 filtracién y el filtrado se evapordé hasta sequedad. El

residuoc se purificd por cromatografia de resolucidén répida
sobre gel de silice {acetato de etilo al 20% en hexanos) para
dar el aldehido LXXIX en forma de un sélido blanco (80 mg,
0,43 mmol, 56%).

20 A una solucién de LXXIX (367,7 mg, 2,0 mmel) en 1,2~
-dicloroetano anhidro (10 ml) se afiadidé morfolina (0,20 ml,
0,20 g, 2,3 mmol)}, seguido de Acido acético glacial (0,12 ml,
0,13 g, 2,1 mmol) y triacetoxiborchidruro de sodiec (625 mg,
2,95 mmol). La mezcla se agitd a la temperatura ambiente

25 durante 30 min. Se afiadié una solucién saturada de bicarbona-
to de sodio (10 ml) y la mezcla  se agitd vigorosamente

. durante otros 30 min. Las capas se separaron y la capa acuosa
se extrajo con acetato de etilo (3 x 20 ml). Las capas
orgdnicas reunidas se lavaron con salmuera, se secaron

30 (sulfato de sodio), filtraron y evaporaron hasta sequedad. La
cromatografia de resolucién répida (trietilamina al 1% en
acetato de etilo) del residuo dié LXXX en forma de un aceite
amarillo palido (460,8 mg, 1,79 mmol, 91%)}.

A una solucién de terc-butil-litio (1,42 M en pentano)

35 (2,80 ml, 3,98 mmol) en THF anhidro (20 ml}) a -78°C se afiadid
gota a gota una solucién de LXXX (460,8 mg, 1,792 mmol} en

———— e A ch e
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THF anhidro (10 ml) y la mezcla se agitd a -78°C durante 10
min, Se afiladié cloruro de tributilestafio (0,49 ml, 0,59 g,
1.8 mmol), y la mezcla se agité durante otros 15 min a -78°C.
Se afiadid tampdn a pH 7 (Na,HPO,/NaH,PO, sat.) (10 ml), y la
mezcla se calentd hasta la temperatura ambiente. Las capas se
separaron y la capa acuosa se extrajo con acetato de etilo (3
X 20 ml). Las capas organicas reunidas se lavaron con sal-
muera, se secaron (sulfato de sodio), filtraron y evaporaron
hasta sequedad. La purificacién por cromatografia de resolu-
cidén rédpida (acetato de etilo) del residuo did LXXXI en forma
de un aceite incoloro (548,8 mg 1,17 mmol, 65%).

Una solucidén desgasificada de LXXXI (302 mg, 0,646
mmol), LXIX (177 mg, 0,797 mmol) y PA(PPh,), (55 mg, 0,48
mmol) en 1,4-dioxano anhidro (10 ml) se calentdé hasta 100°C
en un tubo cerrado herméticamente durante 16 h. El precipita-
do negro se separd por filtracién y el tubo se lavd con
acetato de etilo. Los filtrados reunidos se agitaron con
solucién de fluorurc de potasio {al 40%) (10 ml) durante 30
min. Se afladieron agua y salmuera, las capas se separaron y
la capa acuosa se extrajo con acetato de etilo {4 x 50 ml).
Las capas organicas reunidas se lavaron con salmuera, se
secaron (sulfato de sodioc), filtraron y evaporaron hasta
sequedad. La cromatografia de resolucidén répida (5% de
metanol y 1% de trietilamina en acetato de etilo) del residuo
didé LXXXII en forma de un sdlido pardo claro (157,6 mg, 0,49
mmol, 76%).

LXXXII v el fenilcarbamato de LXII se hicieron reaccio-
nar de acuerdo con el Métode C. La purificacidn por cromato-

grafia de resolucién rdpida utilizando 5% de metanol y 1% de

trietilamina en acetato de etilo como eluyente, seguido de
recristalizacidn en acetato de etilo/hexanos, dié el compues-
to del titulo 4 en forma de un sélido blanco (p.f. 169-
-170°C) .

EJEMPLO §
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-{4-[3- (morfolin-

¥
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-4-il)fenil]lnaftalen-1-il}lurea:

(o)
aJ J ﬂ 1) +Bull
8r
/Q\ FPANEY, 8 N/E 2) BuySnCl

LXXXIV
8r
' Hw’l!lil
e 0 O
- N (Pd(FPhy).} O oot
LXXXV
Q .
Método C
L 5

3-bromcanilina (3,0 ml, 4,7 g, 28 mmol), 2-bromoetiléter
(4,2 ml, 7,7 g, 33 mmol) y diisopropiletilamina (15 ml, 11 g,
86 mmol) se disolvieron en DMF anhidra (20 ml) bajo una
atmésfera de gas inerte y se calentaron hasta 100°C durante
6 h. Después de enfriar hasta temperatura ambiente, la mezcla
se vertid en agua (300 ml) y se extrajo con acetato de etilo.
Las capas organicas reunidas se lavaron con salmuera, se
secaron (Na,50,), filtraron y evaporaron hasta sequedad. La
purificacidén del residuo mediante cromatografia de resolucidn
ripida proporciond 2,9 g (12 mmol, rendimiento del 43%) de
LXXXIV. )

LXXXIV (1,73 g, 7,13 mmol}) se disolvidé en THF anhidro
(30 ml) vy se enfrid hasta -78°C . Se afiadié gota a gota t-
-butil-litio (10,0 ml de una scolucidén 1,7 M en pentano) y la

—
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solucidén se agitdé a -78°C durante 30 min. Se afiadié cloruro
de tributilestafio (1,90 ml, 2,28 g, 7,00 mmol), y la solucidn
se agitd durante otros 45 min a -78°C. Se afladid tampdn a pH
7 (NaH,PO,/Na,HPO, sat.) (10 ml} y la mezcla se calentd hasta
la temperatura ambiente. Las capas se separaron y la capa
acuosa se extrajo con acetato de etile. Las capas orgdnicas
reunidas se lavaron con salmuera, se secaron (Na,S0,),
filtraron y evaporaron hasta sequedad. La purificacién del
residuo pér cromatografia de resolucidén rapida proporciond
2,28 g (5,36 mmol, rendimiento del 77%) de LXXXV.

LXXXv (1,49 g, 3,51 mmol) y LXIX (0,69 g, 3,11 mmol) se
disolvieron en 20 ml de 1,4-dioxano anhidro en un tubo
susceptible de ser cerrado herméticamente, bajo una atmésfera
de gas inerte. La solucidn se desgasificé y se purgd con
nitrégeno (2 veces). Se afiadid tetrakis(trifenilfosfina)pala-
dio{0) (0,21 g, 0,18 mmol) y la sclucibén se desgasificd y se
purgd con nitrégeno de nuevo (2 veces). El tubo se cerrd
herméticamente y se calentd hasta 100°C durante 17 h. Después
de enfriar hasta la temperatura ambiente, la mezcla se diluyd
con acetato de etilo, se afiadid solucidén saturada acuosa de
carbonato de potasio (10 ml) y la mezcla se agitd durante 1
h a la temperatura ambiente. La mezcla se £iltrd sobre Celite
y las capas se separaron. La capa acuosa se extrajo con
acetato de etilo. Las capas orgdnicas reunidas se lavaron con
salmuera, se secaron (Na,S0,), filtraron y evaporaron hasta
sequedad. La purificacién del residuo por cromatografia de
resolucidn répida proporciondé 0,363 g (1,19 mmol, 38%) de
LXXXVI.

LXXXVI (0,360 g, 1,18 mmol) se hizo reaccionar con el
fenilcarbamato de LXII (0,69 g, 1,97 mmol) de acuerdo con el
Método C. El producto se purificdé por cromatografia de
resolucidn rapida para dar un sélido incolorec (0,433 g, 0,77
mmol, rendimiento del 66%) gue se purificé adicionalmente
mediante recristalizacién en acetato de etilo-hexanos para
dar 0,344 g del compuesto del titulo 5 (p.f. 188-150°C).

La Tabla 1 ilustra compuestos adicionales de la inven-

¢
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cién que se prepararon por métodos andlogos a los descritos

anteriormente.
TABLA 1
0
Ar.
1\'71J'I\T/Afz\x /Y\Z-
H H:
R,
AI’1= N/ \ ? 4 A'rz =
. 2y
)
Ry
E. |[Ri1 |Rs X Y® z pf.
No. : ) °C
6 t-Bu | 4-MePh fenilo 4-CH; | 4morfolinilo 146-148
Ki ~-Bu | 4-MePh fenilo 3-CH; | 4-morfolinilo 120-122
8 -Bu | 4-MePh fenilo enlace | 4 -(4- >230
morfolinilg
9 -Bu | &MecPh fenilo 4-CH; | 4-morfolinilo 183-186
) t-Bu | 4MePh fenilo 4-CH; | NMe, 108-114
11 -Bu | 4-MePh 2-piridilo 5-CH; | 4-=morfolinilo espuma
12 t-Bu | 4-MePh | I- enlace | 3"-{4- 133-135
cicloheptenilo morfolinilo)
13 t-Bu | 6-Me-3- | 3-piridilo 6-(CH3) | 4- morfolinilo 162-165
piridilo g
14 t-Bu | Me 3- piridilo 6-(CH;) | 4-morfoliniio espuma
5 [Bu |6-Me3- | I-ciclohexenilo | 3-(NH- | 4-morfoliniio
piridilo (CH3)3]

* el nimero se refiere a la posicién en X que estd unida al
anillo de naftaleno (Ar,). ® el nimero se refiere a 1la
posicién en X a la que estd unido Y. ¢ el nimero se refiere
a la posicidén en Z que estda unida a ¥ (o a X si Y es un
enlace). ¢ se refiere a la posicién en X a la que esti unido
Z.

e e e e ey . —— — - - r———
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EVALUACION DE PROPIEDADES BIOLOGICAS
Inhibicién de la produccidén de TNF en cé&lulas THP

La inhibicién de la produccidn de citoquinas se puede
observar midiendo la inhibicién de TNFa en células THP
estimuladas con lipopolisacdridos. Todas las células y los
reactivos se diluyeron en RPMI 1640 con rojo de fenol y L-
-glutamina, suplementado con L-glutamina adicional (total: 4
mM) , peniclina y estreptomicina (50 unidades/ml en cada caso)
y suero de bovino fetal (SBF, 3%) (GIBCO, todas concentracio-
nes finales). El ensayo se efectud en condiciones estériles;
sélo la preparacidén del compuesto de ensayo era no estéril.
Se prepararon soluciones originales iniciales en DMSO seguido
de dilucidén en RPMI 1640 2 veces mayor que la concentracién
de ensayo final deseada. Células THP.1 confluentes (2 x 10°
células/ml, concentracién final; American Type Culture
Company, Rockville, MD) se afladieron a placas de cultivo de
fondo redondo de polipropileno de 96 pocillos (Costar 3790;
estériles) que contenian 125 ul de compuesto de ensayo (2
veces concentrado) o vehiculo DMSO (testigos, ensayos en
blanco) . La concentracién de DMSO no excedia del 0,2% final.
La mezcla de células se dejd incubar durante 30 min, 37°C, 5%
de CO, antes de la estimulacidn con lipopolisacdrido (LPS; 1
ug/ml final; Siga L-2630 del serotipo 0111.B4 de E. coli;
almacenada como 1 mg/ml de material en H,0 destilada vy
rastreada en cuanto a endotoxina a -80°C). Las células en
blanco (no estimuladas) recibieron wvehiculo H,0; el volumen
de incubacidén final era 250 pl. La incubacidn durante una
noche (18-24 h) prosiguidé tal como se describe antes. El
ensayo se termind centrifugando las placas durante 5 min a la
temperatura ambiente, a 1600 rpm (400 x g); los materiales
sobrenadances se transfirieron a placas de 956 pocillos
limpias y se almacenaron a -80°C hasta que se analizaron en
cuanto a TNFa humano mediante un estuche de ensayo ELISA

comercialmente disponible (Biosource #KHC3015, Camarillo,

Y@
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CA). Los datos se analizaron mediante regresidén no lineal
{(ecuacidn de Hill) para generar ﬁna curva de dosis-respuesta
utilizando el sistema de programa SAS (SAS Institute, Inc.,
Cary, NC). El valor CI,, calculado es la concentracién del

5 compuesto de ensayo que provocd una disminucidén del 50% en la
produccidén mixima de TNFw.

Se evaluaron compuestos preferidos incluideos los de los

Ejemplos de sintesis anteriores, y en este ensayo tenian una
Cl;, > 10 pM.

10
Inhibicién de otras citoquinas

j:' Por métodos similares utilizando células monociticas de
la sangre periférica, estimulos apropiados y estuches de
15 ensayo ELISA comercialmente disponibles, para una citoéuina

particular, se puede demostrar la inhibicién de IL-18, GM-
-CSF, IL-6 e IL-8B.
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REIVINDICACIONES

1l.- Un compuesto de la férmula (I):

’,AAQ;—XF——\ﬂ——TZ
o))

en donde:
Ar, se selecciona del grupo gue consiste en:

pirrol, pirrelidina, pirazol, imidazol, oxazol, tiazol,
furano y tiofeno; ' _

en donde Ar, puede estar sustituido con uno o mas de R,, R; ©
R,;

Arz es:

fenilo, naftilo, quinolina, isoquinolina, tetrahidronattilo,
tecrahidroguincolina, tetrahidroisoquineolina, bencimidazol,
benzofurano, indanilo, indenilo o indol, estando cada uno

opcicnalmente sustituido con cero a tres grupos R,;

a) un cicloalgquilo © cicloalquenilo C;.,, opcionalmente
sustituido con 0-2 grupos oxo & 0-3 cadenas de alguilo
C.., ramificado o no ramificado, alcoxi C,, o alquil C, -

-amino;
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b) fenilo, furano, tiofeno, pirrol, imidazeolilo, piridina,
pirimidina, piridinona, dihidropiridinona, maleimida,
dihidromaleimida, piperidina, piperazina © pirazina,
estando cada uno opcionalmente sustituido, independien-
temente, con 0-3 alquilos C,, ramificados o no ramifi-
cados, alcoxis C,.,, hidroxis, cianos, mono- o di-({al-
quil C;;)aminos, alquil C,¢-5(0), o haldégenos;

Y es:

un enlace o una cadena de carbonos C, , saturada o insaturada,
ramificada o no ramificada, opcionalmente halogenada parcial
o totalmente, en donde uno o més grupos metileno estan opcio-
nalmente reemplazados por O, NH, S(0), S(0), o S, y en donde
Y esté opcionalmente sustituido, de manera independiente; con
0-2 grupos oxo y uno © mids alquiles C,, ramificados o no
ramificados que pueden estar sustituidos con uno o mas atomos
de haldégeno;

Z es
a) fenilo, piridina, pirimidina, piridazina, imidazol,
furano, tiofeno, pirano, gque estdn opcionalmente

sustituidos con uno a tres grupos gue consisten en
halégeno, algquileo C,,, alcoxi C,,, hidroxi, mono- o di-
-(alquil C,,)amino, alquil C, ,-5(0),, CN, CONH,, COCH y
fenilamino, en donde el anillo de fenilo estd opcional-
mente sustituido con uno a dos grupos que consisten en
haldégeno, alquilo C, ; y alcoxi C,;

b) tetrahidropirano, tetrahidrofurano, 1,3-dioxolanona,
1,3-dioxancna, 1,4-dioxano, morfolina, tiomorfolina,
tiomorfolina-sulféxido, piperidina, piperidinona,
piperazina, tetrahidropirimidona, ciclohexanona,
ciclohexanol, sulfuro de pentametileno, pentametileno-
-sulféxido, pentametileno-sulfona, sulfuro de tetrameti-

leno, tetrametileno-sulféxido o tetrametileno-sulfona,

el ™



.
by

10

15

20

25

30

35

c)

(a)

(b)

45y

- 69 -

que estdn opcionalmente sustituidos con uno a tres
grupes que consisten en ciano, alquileo C,,, alcoxi
C, s, hidroxi, mono- o di-(alquil C,_;)amino-alquilo C,,,
fenilamino-alquile C,, y alcoxi C,;-alquile C,;;

alcoxi C,,, amina secundaria o terciaria, en donde el
nitrdégeno del amino estid unido covalentemente a grupos
seleccionados del grupo gue consiste en alquilo C,;,
alcoxi C, ;-alquilo, piridinil-alquilo C,;, imidazolil-
-alquilo C, ,, tetrahidrofuranil-alquilo C,,, fenilamino,
en donde el anillo de fenilo esta opcionalmente susti-
tuido con uno a dos haldgenos, alcoxis C,,, hidroxis o
mono- o di-(alquil C,,}aminos, alquil C, ,-S5(0), y fenil-
-5{0)., en donde el anillo de fenilo estd opcionalmente
sustituido con uno a dos haldgenos, alcoxis C,., hidro-

xis o mono- o di-{alquil C,,)aminos;
R, es:

alquilo-C; ,, ramificado o no ramificado, opcionalmente

parcial o totalmente halogenado y opcionalmente susti-

tuido con uno a tres grupos fenilo, naftilo o heteroci-

clicos seleccionados del grupo que consiste en piridini-
lo, pirimidinilo, pirazinilo, piridazinilo, pirrelilo,
imidazolilo, pirazolilo, tienilo, furilo, isoxazolilo e
isotiazolilo; estando cada uno de tales fenilo, naftilo
© heterociclo seleccionado del grupo descrito aqui
anteriormente en este pédrrafo, y estando sustituido con
0 a 5 grupos seleccionados del grupo gque consiste en
haldégeno, alquilo C,, ramificado o no ramificado, que
estd opcionalmente parcial o totalmente halogenado,
cicloalquilo C,,, cicloalquenilo C,,, hidroxi, ciano,
alquiloxi C, , que esti opcionalmente parcial o totalmen-
te halogenado, NH,C(O) y dialquil(C,.,}aminocarbonilo;

cicloalquilo C,., seleccionado del grupo que consiste en
ciclopropilo, ciclobutilo, ciclopentanilo, ciclohexani-

lo, cicloheptanile, biciclopentanilo, biciclohexanilo y
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bicicloheptanilo, estando cada uno opcicnalmente parcial
o totalmente halogenado y opciocnalmente sustituido con
uno a tres grupos alguilo C,;, o un analecgo de un grupo
cicloalquilo de este tipo, en donde uno a tres grupos
metileno del anillo estdn reemplazados por grupos
seleccionados independientemente del grupo gue consiste
en O, S, CHOH, >C=0, >C=S y NH;

alquenile ¢, ;, ramificado, opcionalmente parcial o
totalmente halogenado y opcionalmente sustituido con uno
a tres grupos alquilo C,.; ramificado o no ramificado,
fenilo, naftilo o heterociclicos, seleccionandose
independientemente cada uno de tales grupos heterocicli-
cos del grupo gue consiste en piridinilo, pirimidinilo,
pirazinilo, piridazinilo, pirrolilo, imidazolilo,
pirazolilo, tienilo, furilo, isoxazolilo e isotiazolilo,
y estande cada uno de tales grupos fenilo, naftilo o
heterociclicos sustituidos con 0 a 5 grupos selecciona-
dos del grupo que consiste en haldgeno, alquilo C,
ramificado © no ramificado gque estd opcionalmente
parcial o totalmente halogenado, ciclopropilo, ciclobu-
tilo, ciclopentanilo, ciclohexanilo, cicloheptanilo,
biciclopentanilo, biciclohexanilo, bicicloheptanilo,
hidroxi, ciano, alcoxi C,; gque estd opcionalmente
parcial o totalmente halogenado, NH,C{(0O) y mono- o di-
~alquil (C, ,) aminocarbonilo;

un cicloalquenilc C,, selecciocnado del grupo que
consiste en ciclopentenilo, ciclohexenilo, ciclohexadie-
nilo, cicloheptenilo, cicloheptadienilo, biciclohexenilo
y bicicloheptenilo, en donde el grupo cicloalquenilo de
este tipo estid opcionalmente sustituido con uno a tres
grupos alquilo C,,;

ciano; o

alcoxi C, 4-carbonilo ramificado o no ramificado, alquil
C,.;-aminocarbonilo ramificado o no ramificado, alquil

C,.¢s-carbonilamino-alquilo C, ; ramificado o no ramifica-
do;
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R, es:

un alquilo C,; ramificado © no ramificado, opcionalmente
parcial o totalmente halogenado, acetilo, arecilo, alcoxi C,,
ramificado o no ramificado, gque puede estar opcionalmente

parcial o totalmente halogenado, haldégeno, metoxicarbonilo o

fenilsulfonilo;
R, es:
a) un grupo fenilo, naftilo o heterociclico selecciocnado

del grupo que consiste en piridinilo, pirimidinilo,
pirazinilo, piridazinilo, pirrolilo, imidazolilo,
pirazolilo, tienilo, furilo, tetrahidrofurilo, isoxazo-
lilo, isotiazolilo, guinolinilo, isoquinclinilo,
indolilo, bencimidazolilo, benzofuranilo, benzoxazolilo,
'beﬁzisoxazblilo, benzpirazeolilo, benzotiofuranilo,
cinolinileo, pteridinilo, ftalazinilo, naftipiridinilo,
guinoxalinilo, quinazolinilo, purinilo e indazolilo, en
donde el grupo fenilo, naftilo o heterociclico de este
tipo esté& opcionalmente sustituido con uno a cinco
grupos seleccionados del grupo que consiste en fenilo,
naftilo, heterociclo seleccionado del grupo descrito
aqui anteriormente, alquilo C, , ramificado o no ramifi-
cado, que estd opcionalmente parcial o totalmente
halogenado, ciclopropilo, ciclobutilo, ciclopentanilo,
ciclohexanilo, cicloheptanilo, biciclopentanileo, bici-
clohexanilo, bicicloheptanilo, fenil-alquile C,.;, naf-
til-algquilo C,.,, hale, hidroxi, ciano, alquiloxi C, , que
puede estar opcionalmente parcial o totalmente halogena-
do, feniloxi, naftiloxi, heterariloxi, en donde el resto
heterociclico se selecciona del grupo descrito aqui
anteriormente, nitro, amino, mono- o di-alquil (C,,)-,
amino, fenilamino, naftilamino, heterociclilamino, en
donde el resto hetericiclilo se selecciona del grupo

descrito aqui anteriormente, NH,C(0O), un mono- o di-
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alguil (C.,)aminocarbonilo, alquil C, ;-C(Q)-alquile C,_,,
amino-algquilo C.;, mono- o di-alquil (C,.,)amino-alquilo
C,.;, amino-S(0),, di-alquil(C,_,)amino-5(0),, R,-alqguilo
C,s, Rg-alcoxi C,,, R,-C(0)-alquile C,.; ¥y R,-alquil
C,.s({Rg)N, carboxi-mono- o di-algquil (C,.;)amino;

un arilo condensado seleccionado del grupo que consiste
en benzociclobutanileo, indanilo, indenilo, dihidronafti-
lo, tetrahidronaftilo, benzocicloheptanilo y benzoci-
cloheptenilo o un heterociclilo condensado seleccionado
del grupo que consiste en ciclopentenopiridina, ciclohe-
xanopiridina, ciclopentanopirimidina, ciclohexancpirimi-
dina, ciclopentanopirazina, ciclohexanopirazina, ciclo-
pentanopiridazina, ciclohexanopiridazina, ciclopentano-
guinolina, ciclohexanoquinolina, ciclopentanoisoquinoli-
na,ciclohexanoisoquinolina,ciclopentanoindol,cicIohe-
xanoindol, ciclopentanobencimidazol, ciclohexanobencimi-
dazol, ciclopentanobenzoxazol, ciclohexanobenzoxazol,
ciclopentanoimidazol, ciclohexanoimidazol, ciclopentano-
tiofeno.y ciclohexanotiofeno; en donde el anillo de
arilo condensado o el anillo de heterociclilo condensado
estd sustituido con 0 a 3 grupos independientemente
seleccionades del grupo que consiste en fenilo, naftilo
y heterociclilo, seleccionado del grupo que consiste en
piridinilo, pirimidinilo, pirazinilo, piridazinilo,
pirrolilo, imidazolilo, pirazolilo, tienilo, furilo,
isoxazolilo e isotiazolilo, alquilo C,., ramificado o no
ramificado que esta opcionalmente total o parcialmente
halogenado, halo, ciano, alquiloxi C,.; que estd opcio-
nalmente parcial o totalmente halogenado, feniloxi,
naftiloxi, heterocicliloxi, en donde el resto heteroci-
clilo se selecciona del grupo descrito antes aqui,
nitro, amino, mono- o di-alquil (C,,)amino, fenilamino,
naftilamino, heterociclilaming, en donde el resto
heterociclilo se selecciona del grupo descrito aqui
anteriormente, NH,C(0), un mono- o di-alquil (C,.,)amino-
carbonilo, algquil €, ,-OC(0}, alquil C, ,-C(0)-alquil C,,
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ramificado o no ramificado, un amino-alguilo C, ;, mono-
o di-alquil (C,;)amincalquilo-alquilo C., Rg-alquilo
C,.s, Ryp-alcoxi C,.;, R,,-C(0})-alquilo C, v Rj,-alquil
Cis (Ryy)IN;

c) cicloalquilo seleccionado del grupo gue consiste en
ciclopentanilo, ciclohgxanilo, cicloheptsnilo, biciclo-
pentanilo, biciclohexanilo y bicicloheptanilo, en donde
el cicloalquilo puede estar opcionalmente parcial o
totalmente halogenado y puede estar opcicnalmente susti-
tuide con uno a tres grupos alquilo C,,; '

d) cicloalquenilo C,., seleccionado del grupo que consiste
en ciclopentenileo, ciclohexenilo, ciclohexadienilo,
cicloheptenilo, cicloheptadienilo, biciclohexenilo vy
bicicloheptenilo, en donde el grupo cicloalquenilo de
este tipo estd opcionalmente sustituido con uno a tres

grupos alquilo C,_;;

e} acetilo, aroilo, alcoxicarbonilalquilo o fenilsulfonilo;
o
£) algquilo. C, ( ramificado o no ramificado, gue puede estar

" opcionalmente parcial o totalmente halogenado;
o R, ¥y R,, considerados juntos, pueden formar opcionalmente
un anillo de fenilo o piridinilo condensado;
cada uno de R, y R,; se selecciona independientemente del
grupo que consiste en:
hidrégeno y alquilo C,., ramificado o no ramificado, que puede
estar opcicnalmente parcial o totalmente halegenado;
cada uno de R,, Ry, R;, R,, Ry, Ry, Ry,; ¥ R.; se seleccio-
nan independientemente del grupo gue consiste en

morfolina, piperidina, piperazina, imidazeol y tetrazol;

mes 0, 1 & 2;
qges 0, 16 2;
res g, 16 2;
t es 0, 16 2;
Wes Oo Sy

sus derivados farmacéuticamente aceptables.
2.- El compuesto de acuerdo con la reivindicacidén 1, en
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Ar, es naftilo, tetrahidronaftilo, indanililc o indenilo

b4

W es O.

3.- El compuesto de acuerdo con la reivindicacién 2, en
donde:

Ar, es tiofeno o pirazol;

doncde:

X es cicloalquilo C,.;, o cicloalquenilo C,_, opcionalmente
sustituido con 0-2 grupos oxo 6 0-3 alguilos C, , ramificados
o no ramificados, alcoxis C,, o alquil C, ,-aminos; o X es
fenilo, piridina, tetrahidropiridina, pirimidina, furano o
tiofeno, estando cada uno opcionalmente sustituido de forma
independiente con 0-3 alquilos C, , ramificados o no ramifica-
dos, alcoxis C,,, hidroxis, cianos, mono- o di-{alquil
C,.;)aminos, alquil C, ,-8(0), o haldgenos; '

R, es alquilo C, , ramificado o no ramificado, ciclopro-
piloc o ciclohexilo opcionalmente parcial o totalmente
halogenado y opcionalmente sustituido con uno a tres grupos
alquilo C,.;; -

R, es alquilo C,, ramificado o no ramificado, fenilo,
piridinilo, estando cada uno opcionalmente sustituido como se
ha descrito aqui anteriormente en la reivindicacién 1,
alcoxicarbonilalquilo o ciclopropilo o ciclopentilo opcional-
mente sustituido tal como se ha descrito aqui anteriormente
en la reivindicacién 1.

4 .- El compuesto de acuerdo con.la reivindicacidén 3, en
donde:

Ar, es pirazol;

X es ciclopentenilo, ciclohexenilo, cicloheptenilo,
opcionalmentce sustituido con un grupo oxo & 0-3 alquilos C,
ramificados o no ramificados, alcoxis C,., o alquil C, ,-ami-
nos; o X es fenilo, piridina, furano o tiocfeno, estando cada
uno opcionalmente sustituido de forma independiente con 0-3
alguilos C,, ramificados o- no ramificados, alcoxis C,,,
hidroxis, cianos, mono- o di-{alquil C,,;}aminos, alquil

C. +-S(0), o haldégenos.
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5.- El compuestc de acuerdo con la ieivindicacién 4, en
donde:

Y es -CH,-, -CH,CH,-, -CH,NH-, -CH,CH,NH- o un enlace;

Y

Z es

fenilo, imidazol, furano, piperazina, tetrahidropirano,
morfolina, tiomorfolina, tiomorfolina-sulféxido, piperidina,
piridina, amina secundaria o terciaria, en donde el nitrégenc
del amino estd unido covalentemente a grupos seleccionados
del grupo que consiste en alguilo C,, y alcoxi C; s -alguilo,
fenilamino, en donde el anilloc de fenilo estd opcionalmente
sustituido con uno a dos haldgenos, alcoxis C,,, hidroxis o
mono- o di-(alquil C,,)aminos, alquil C, S(0), y fenil-s(0),,
en donde el anillo de fenilo estid opcionalmente sustituido
con uno a dos haldgenos, alcoxis C, , hidroxis o mono- o di-
(alquil C,_;}aminos.

6.- El compuesto de acuerdo con la reivindicacién 5, en
donde :

Ar, es 5-terc-butil-pirazol-3-ilo; en donde el anillo de
pirazol puede estar sustituido con R,;

R, es alquilo C,, ramificado o no ramificado, fenilo,
piridinilo, estando cada uno opcionalmente sustituido como se
ha descrito aqui anteriormente en la reivindicacidédn 1,
alcoxicarbonilalquilo o ciclopropilo o ciclopentilo opcional-
mente sustituido tal como se ha descrito aqui anteriormente
en la reivindicacién 1.

7.- Un compuesto seleccionado del grupo que consiste en:
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-~{4-(4-morfolin-
-4-il-metil) fenil)naftalen-1-il]urea;

1- [5-terc-butil-2-p-tolil-2H-pirazol-3-il)-3-[4-(4-(2- (morfo-
lin-4~il)etil) fenil)naftalen-1-il]lurea;
1-{S-terc-butil-2-p-tolil-2H-pirazol-3-1il}-3-[4-(3- (moxrfo-
lin-4-ilmetil) fenil)naftalen-1-il]urea;
1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il]-3-{4-(6-morfolin-

-4-ilmetil-piridin-3-il)naftalen-1-illurea;
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1-[5-terc-butil-2-p-tolil-2H-pirazol-3-il)-3-(4-(5-morfolin-
-4-jlmetil-piridin-2-il)naftalen-1-il]urea;

i- [5-terc-butil-2-p-tolil-2H-pirazol-3-il) -3~ [4~ (5-morfolin-
-4-ilmetil-fur-2-il)naftalen-1-il]urea;
1-{5-terc-butil-2-(6-metil-piridin-3-1il)-2H-pirazol-3-i1]-3-
-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-iljurea;y
1-[5-terc-butil-2-metil-2H-pirazol-3-il]-3-({4-(6-moxfolin-4-
-ilmeril-piridin-3-il)naftalen-1-il)urea.

8.- Un'-método para tratar una enfermedad inflamatoria,
que comprende administrar a un paciente gque necesita un
tratamiento de este tipo una cantidad terapéuticamente eficaz
de un compuesto de acuerdo con la reivindicacidn 1.

9.- El método de acuerdo con la reivindicacion 8, en el
gque la enfermedad inflamatoria se selecciona de los grupos
que consisten en osteocartritis, esclerosis miltiple, sindrome
de Guillain-Barre, enfermedad de Crohn, c¢olitis ulcerosa,
psoriasis, enfermedad de injerto frente a hospedante, lupus
eritematoso sistémico y diabetes.

10.- Un. método para tratar una enfermedad autoinmune,
que comprende administrar a un paciente gque necesita un
tratamiento de este tipo una cantidad terapéuticamente eficaz
de un compuesto de acuerdo con la reivindicacidn 1.

11.- El método de acuerdo con la reivindicacion 10, en
el que la enfermedad inflamatoria se selecciona de los grupos
gue consisten en artritis reumatoide, sindrome del choque
téxico, diabetes y enfremedad del intestino inflamatorio.

12.- Un método para tratar una enfermedad mediada
directa o indirectamente por c¢itoguinas, en el que dicha
enfermedad se selecciona del grupo que consista en osteoporo-
sis, enfermedad de Alzheimer, dolor agudo y crénico, compren-
diendo dicho método administrar a un paciente que necesita un
tratamiento de este tipo una cantidad terapéuticamente eficaz
de un compuesto de acuerdo con la reivindicacidn 1.

13.~ Un método para tratar una enfermedad mediada por
neutrdfilos, seleccionada del grupo que consiste en apople-
jia, infarto de miocardio, lesidn térmica, sindrome del dolor

L Yo\
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respiratorio en adultos (ARDS), lesién miltiple de &rganos
secundaria al trauma, glomerulonefritis aguda, dermatosis con
componentes inflamatorios agudos, meningitis purulenta aguda,
hemodidlisis, leucoferisis, sindromes asociados con la
transfusién de granulocitos y enterocolitis necrotizante,
dicho método comprende administrar a un paciente que necesita
un tratamiento de este tipo una cantidad terapéuticamente
eficaz del compuesto de acuerdo con la reivindicacién 1.
14.- Un procedimiento para preparar un compuesto de la
férmula (I) de acuerdo con la reivindicacidén 1, comprendiendo
dicho procedimiento: .
hacer reaccionar, en condiciones de reaccién adecuadas, un
compuesto aminoheterociclico (II) con cloroformiato de fenilo
en un disolvente adecuado para producir un compuesto de
carbamato (V), vy '
hacera reaccionar, en condiciones de reaccién adecuadas, el
compuesto (V) con un compuesto de arilamina (IV) en un
disolvente no prético, para producir un compuesto de lq

férmula {(I):.

en donde G es Ar,-X-Y-Z como se define aqui antes en la

reivindicacién 1.
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RESUMEN

Se describen nuevos compuestos heterociclicos aromaticos
ce la férmula (I), en donde Ar,, Ar,, W, X, ¥ y Z son como se
describen en esta memoria. Los compuestos son Utiles en
composiciones farmacéuticas para tratar enfermedades o
estados patoldgicos que implican inflamacién tales como
enfermedades inflamatorias crénicas. También se describen
procedimientos para preparar tales compuestos.

w
Ars—X—Y—Z
Ar“rPIJJ\I?I/ 2
H H
I
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Compounds Useful as Anti-inflammatory Agents

TECHNICAL FIELD OF THE INVENTION

This invention relates to novel compounds of formula (I):

®

wherein G, W, Ar, X, Yand Z are defined below. The compounds of the invention
inhibit production of cytokines involved in inflammatory processes and are thus useful
for treating diseascs 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.

o OF
Tumor necrosis factor (TNF) and interleukin-1 (IL-1) are important biological entities

collectively refesred 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, theumatoid arthritis,
osteoarthritis, diabetes and inflammatory bowel disease (Dinarello, C.A., ef al., 1984,

Ny
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Rev. Infect. Disease 6:51). I.n 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,, et 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-
free form as TNFa) and IL-1B. A number of anti-cytokine therapies are currently in
clinical trials. Efficacy has been demonstrated with a monoclonal antibody directed
against TNFa in a number of autoimmune diseases (Heath, P., “CDP571: An Engineered
Human [gG4 Anti-TNFa Antibody™ IBC Meeting on Cytokine Antagonists,
Philadelphia, PA, April 24-5, 1997). These include the treatment of rheumatoid arthritis,
Crohn’s disease and ulcerative 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 monoclonal antibody
is thought to function by binding to both soluble TNFa and to membrane bound TNF.

A soluble TNFa receptor has been engineered that interacts with TNFa. The approach is
similar to that described above for the monocional antibodies directed against TNFa;
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 theumatoid arthritis (Brower et al, 1997,
Nature Biotechnology 15: 1240). Another version of the TNFu receptor, Ro 45-2081
(Hoffman-LaRoche Inc., Nutley, NJ) has demonstrated efficacy in various animal models
of allergic lung inflammation and acute lung injury. Ro 45-2081 is a recombinant
chimeric molecule constructed from the soluble 55 kDa human TNF receptor fused to the
hinge region of the heavy chain IgG1 gene and expressed in eukaryotic cells (Renzetti, ef
al, 1997, Inflamm. Res. 46: S143).

IL-1 has been implicated as an immunological effector molecule in a large number of
discase processes. IL-1 receptor aptagonist (IL-1ra) had been examined in human
clinical trials. Efficacy has been demonstrated for the treatment of rheumatoid arthritis
(Antril, Amgen). In a phase III human clinical tria] ]L-1ra reduced the mortality rate in
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patients with septic shock syndrome (Dinarello, 1995, Nutrution 11, 492). Osteoarthritis
is a slow progressive disease characterized by destruction of the articular cartilage. I1L-1
is detected in synovial fluid and in the cartilage matrix 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). Nifric oxide (NO) is & mediator of cardiovascular homeostasis,
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. NQ is an important regulatory molecule in bone
with effects on cells of the osteablast and osteoclast lineage (Evans, ef 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 demage 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 ef al., 1996, Proc Soc Exp Biol Med. 211, 24).

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 for inflammation (M.K.
O’Banion et al., Proc. Natl. Acad. Sci.U.S.A, 1992, 89, 4888.) Accordingly, inhibitors of
cytokines such as IL-1 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. )

Elevation of several cytokines have been demonstrated during active inflammatory bowel
disease (IBD). A mucosal imbalance of intestinal IL-1 and IL.-1ra is present in patients
with IBD. Insufficient production of endogenous IL-1ra may contribute to the
pathogenesis of IBD (Cominelli, e al., 1996, Aliment Pharmacol Ther. 10, 49).
Alzheimer disease is characterized by the presence of beta-amyloid protein deposits,
neurofibrillary tangles and cholinergic dysfunction throughout the hippocampal region.
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The structural and metabolic damage found in Alzheimer disease is possibly due to a
sustained elevation of IL-1 (Holden, ef al., 1995, Med Hypotheses, 45, 559). A role for
IL-1 in the pathogenesis of human immunodeficiency virus (HIV) has been identified.
IL-1ra showed a clear relationship to acute inflammatory cvents as well as to the different
disease stages in the pathophysiology of HIV infection (Kreuzer, et al., 1997, Clin Exp
Immunol. 109, 54). 1L-1 and TNF are both involved in periodontal disease, The
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 TNFo and IL-1p are also important mediators of
septic shock and associated cardiopulmonary dysfunction, acute respiratory distress
syndrome (ARDS) and multiple organ failure. TNFa has also been implicated in
cachexia and muscle degradation, associated with HIV infection (Lahdiverta et al., 1988,
Amer. J. Med., 85, 289). Obesity is associated with an increase incidence of infection,
diabetes and cardiovascular disease. Abnormalities in TNFo expression have been noted
for each of the above conditions (Loffreda, ef al., 1998, FASEB J. 12, 57). It has been
proposed that elevated levels of TNFa are involved in other eating related disorders such
as anorexia and bulimia nervosa. Pathophysiological parallels are drawn between
anorexia nervosa and cancer cachexia (Holden, ef al., 1996, Med Hypotheses 47, 423).
An inhibitor of TNFa: production, HU-211, was shown to improve the outcome of closed
brain injury in an experimental model (Shohami, er al., 1997, J Neuroimmunol. 72, 169).
Atherosclerosis is known to have an inflammatory component and cytokines such as IL-}
and TNF have been suggested to promote the disease. In an animal mode] an IL-1
receptor antagonist was shown to inhibit fatty streak formation (Elhage et al., 1998,
Circulation, 97, 242).

The abnormal expression of inducible nitric oxide synthetase (iNOS) has been associated
with hypertension in the spontaneously hypertensive rat (Chou ef al., 1998, Hypertension,
31, 643). IL~1 has a role in the expression of INOS and therefore may also have a role in
the pathogenesis of hypertension (Singh et al., 1996, Amer. J. Hypertension, 9, 867).
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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
monoclonal 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 ef al., 1998, Clin Exp Pharmacol
Physiol. 25, 141). A variety of cytokines including TNF, IL-1, JL-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, 4m 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.
1L-8 correlates with influx of neutrophils into sites of inflammation or injury. Blocking
antibodies against IL-8 have demonstrated a role for IL-8 in the neutrophil associated
tissue injury in acute inflammation (Harada et al., 1996, Molecular Medicine Today 2,
482). Therefore, an inhibitor of IL-8 production may be useful in the treatment of
diseases mediated predominantly by neutrophils such as stroke and myocardia) infarction,
alone or following thrombolytic therapy, thermal injury, adult respiratory distress
syndrome {(ARDS), multiple organ injury secondary to trauma, acute glomerulonephritis,
dermatoses witluctneinﬂammmycomponcnts.acmepmﬂentmenihgiﬁsorother
central nervous system disorders, hemodialysis, leukopherisis, granulocyte transfusion
associated syndromes, and necrotizing enterocolitis.

Rhinovirus triggers the production of various proinflammatory cytokines, predominantly
[1.-8, which results in symptomatic illnesses such as acute rthinitis (Winther ez al., 1998,
Am J Rhinol. 12,17).



& TFT" £98597T02

10

15

20

30

oY

467 |
Dacket No. 9/161 PV \\’S

Other discases that are effected by IL-8 include myocardial ischemia and reperfusion,

inflammatory bowel disease and many others.

The proinflammatory cytokine IL-6 has been implicated with the acute phase response.
IL-6 is a growth factor in a number in oncological diseases including multiple myeloma
and related plasma cell dyscrasias (Treon, et al., 1998, Cwrrent Opinion in Hematology 5:
42). It has also been shown to be an important mediator of inflammation within the
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, ez
al., 1997, Molecular Neurobiology.15: 307). IL-6 also plays a significant role in
osteoporosis. In murine models it has been shown to effect bone resorption and to induce
osteoclast activity (Ershler et al., 1997, Development and Comparative Immunol. 21:
487). Marked cytokine differences, such as JL-6 levels, exist in vivo between osteoclasts
of normal bone and bone from patients with Paget’s disease (Mills, er al,, 1997, Calcif
Tissue Int. 61, 16). A number of cytokines 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 antibodies or with 1L-6 receptor antagonists (Strassmann, ef al, 1995, Cytokins
Mol Ther. 1, 107). Several infectious diseases, such as influenza, indicate 1L-6 and IFN
alpha as key factors in both symi:tom formation and in host defense (Hayden, et al.,
1998, J Clin Invest. 101, 643). Overexpression of IL-6 has been implicated in the
pathology of a number of diseases including multiple myeloma, rhewmnatoid arthritis,
Castleman’s disease, psoriasis and post-menopausal osteoporuosis (Simpson, e? al., 1997,

. Protein Sci. 6,929). Compounds that interfered with the production of cytokines

including TL-6, and TNF were effective in blocking a passive cutaneous anaphylaxis in
mice (Schoiz et al., 1998, J. Med. Chem., 41, 1050).

GM-CSF is another proinflammatory cytokine with relevance to a number of therapeutic
diseases. It influences not only proliferation and differentiation of stem cells but also .
regulates several other cells involved in acute and chronic inflammation. Treatrnent with
GM-CSF has been attempted in a number of disease states including bum-wound healing,
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NE
skin-graft resolution as well as cytostatic and radiotherapy induced mucositis (Masucci,

1996, Medical Oncology 13: 149). GM-CSF also appears to play a role in the replication

of human immunodeficiency virus (HIV) in cells of macrophage lineage with relevance

to AIDS therapy (Crowe et al,, 1997, Journal of Leukocyte Biology 62, 41). Bronchial

asthma is characterised by an inflammatory process in lungs. Involved cytokines include

GM-CSF amongst others (Lee, 1998, J R Coll Physicians Lond 32, 56).

Interferon y (IFN ¥) has been implicated in 2 number of diseases. It has been associated
with increased collagen deposition that is a central histopathological feature of graft-
versus-host discase (Parkman, 1998, Cwr 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 JFN v. These elevated levels coincided with a rise in peripheral blood white cell
count (Burke, ef al., 1995, Leuk Lymphoma. 19, 173). The development of insulin-
dependent diabetes (Type 1) can be correlated with the accumulation in pancreatic isiet
cells of T-cells producing IFN y (Ablumunits, ef al., 1998, J Autoimmun. 11, 73). IFN y
along with TNF, IL-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 ef al., 1998, Ann Newrol 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 7. 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 Jesions (Geng, 1997, Heart Vessels Supp! 12, 76). Allergic subjects
produce mRNA specific for IFN y following challenge with Vespula venom (Bonay, er
al., 1997, Clin Exp Immumol. 109, 342). The expression of a number of cytokines,
including IFN y has been shown to increase following & delayed type hypersensitivity
reaction thus indicating a role for IFN vy in atopic dermatitis (Szepietowski, et al,, 1997,
Br J Dermatol. 137, 195). Histopathologic and immunohistologic studies were
'performed in cases of fatal cerebral malaria. Evidence for elevated IFN y amongst other
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cytokines was observed indicating a role in this disease (Udomsangpetch ef 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 synthesis pathway is
activated in response to infection with certain viruses via the induction of
proinflammatory cytokines such as IFN y (Akeike, 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
transgenic mice can be suppressed by a post-transcriptional mechanism mediated by IFN
¥, TNF and IL-2 (Chisari, et al., 1995, Springer Semin Immunopathol. 17, 261). IFNy
can selectively inhibit cytokine induced bone resorption. It appears to do this via the
intermediacy of nitric oxide (NQ) 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, ef al., 1996, J Bone Miner Res. 11,300). Studies with gene deficient mice have
demonstrated that the IL-12 dependent production of IFN ¥ is critical in the control of
carly parasitic growth, Although this process is independent of nitric oxide the control of
chronic infection does appear to be NO dependent (Alexander et al., 1997, Philos Trans
R Soc Lond B Biol Sci 352, 1355). NO is an important vasodilator and convincing
evidence exists for its role in cardiovascular shock (Kilbourn, et al,, 1997, Dis Mon. 43,
277). IFN v is required for progression of chronic intestinal inflammation in such
diseases as Crohn's disease and inflammatory bowel disease (IBD) presumably through
the intermediacy of CD4+ lymphocytes probably of the TH1 phenotype (Sartor 1996,
Aliment Pharmacol Ther. 10 Suppl 2, 43). An elevated level of serum IgE is associated
with various atopic discases such as bronchial asthma and atopic dermatitis. The level of
IFN v was negatively correlated with serum IgE suggesting a role for IFN v in atopic
patients (Teramoto et al., 1998, Clin Exp Allergy 28, 74).

Compounds which modulate release of one or more of the aforementioned inflammatory
cytokines can be useful in treating diseases associated with release of these cytokines. For
example, WO 98/52558 discloses heteroaryl urea compounds which are indicated to be

N
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useful in treating cytokine mediated diseases. WO 99/23091 discloses another class of
urea compounds which are useful as anti-inflammatory agents.

U.S. Pat. No. 5,162,360 discloses N-substituted aryl-N’-heterocyclic substituted urea
compounds which are described as being useful for treating hypercholesterolemia and

atheroclerosis.

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.

RIEF SUMMARYOF ON

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 cytokines 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.
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DETAILED DESCRIPTION OF THE INVENTION

In one embodiment of the invention there are provided compounds of the formula (J):

w

Ar—X-—Y—2
\I?JLI?,/

H H-

G
@
wherein:

Gis:
an aromatic Cg.1p carbocycle or a nonaromatic Cs.1p carbocycle saturated or unsaturated;

a 6-10 membered heteroaryl containing 1 or more heteroatoms chosen from O, N and S;

" a5-8 membered monocyelic heterocycle containing one or mare 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:

10
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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;

Xis:
a Cs g cycloalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one
to three C4alkyl, 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-blpyridine, piperazinyl, pyridaziny] or pyrezinyl;

Y is:

a bond or a Cy.4 saturated or unsaturated branched or unbranched carbon chain optionally
partially or fully halogenated, wherein one or more methylene groups arc optionally
replaced by O, N, or S(O), and wherein Y is optionally independently substituted with
one to two 0xo groups, phenyl or one or more Ci4 alkyl optionally substituted by one or

more balogen atoms;
Zis:
phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, triazolyl,

tetrazolyl, furanyl, thienyl, pyranyl each being optionally substituted with one to three
halogen, C,. alkyl, C).¢ alkoxy, hydroxy, amino, mono- or di<{C,.; alkyl)amino, C;.¢

11
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alkyl-S(O)m. CN, CONH;, COOH or phenylamino wherein the phenyl ring is optionally
substituted with one to two halogen, C,.¢ alkyl or C, alkoxy;

tet-mhydropyranyl, tetrahydrofuranyl, 1,3-dioxolanonyl, 1,3-dioxanonyl, 1,4-dioxanyl,
morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, thiomorpholino sulfonyl,
piperidinyl, piperidinonyl, piperazinyl, tetrahydropyrimidonyl, cyclohexanonyl,
cyclohexanolyl, pentamethylene sulfidyl, pentamethylene sulfoxidyl, pentamethylene
sulfonyl, tetramethylene sulﬁ;ie, tetramethylene sulfoxidyl or tetramethylene sulfonyl
each being optionally substituted with one to three cyano, C, alkyl, C; ¢ alkoxy,
hydroxy, amino, mono- or di-(C,.; alkyl)amino-C, 3 alkyl, CONH,, phenylamino-C, .3
alkyl or C,_; alkoxy-C; 3 alkyl;

halogen, C,4 alkyl, cyano, amino, hydroxy, C,.s alkoxy, NH2C(O), mono- or di(C,.;alkyl)
aminocarbonyl, mono- or di(C,salkyl)amino, secondary or tertiary amine wherein the
amino nitrogen is covalently bonded to Cy.3 alkyl or Cy.s alkoxyalkyl, pyridinyl-C,.; alkyl,
imidazolyl-C; 3 alkyl, tetrahydrofuranyl-C,.5 atkyl, nitrile-C;.3 alkyl, carboxamide-C,.3
alkyl, phenyl, wherein the phenyl ring is optionally substituted with one to two halogen,
C)-s alkoxy, hydroxy or mono- or di«(C,; alkyl)amino, C,¢ alkyl-S(O)y, 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.3 alkyl)amino;

C alkyl-S(O)m, and phenyl-5(O)y, wherein the phenyl ring is optionally substituted
with one to two halogen, Cy4 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 Cs.19 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

12
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halogenated, Ci.4 cycloalkanyl, Cs4 cycloalkenyl, hydroxy, cyano, Ci.aalkoxy which is
optionally partially or fully halogenated or NH;C(0), mono- or di(C;.3alkyl)amino, and

mono- or di(C,jalkyl)aminocarbonyl;

cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, or cycloheptyloxy each
being optionally partially or fully halogenated and optionally substituted with one to three
Ci3 alkyl groups optionally partially or fully halogenated, CN, hydroxyC,.;alkyl or aryl;
or an analog of such cycloalkyl group when;in one to three ring methylene groups are
independently replaced by O, 8(O)m, 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, hydroxyCs salkyl or aryl; or an analog of such cycloaryl group wherein
one to two ring methyne groups are independently replaced by N;

i 3
cyclopropanyl, cyclobutz_u_lyl, 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
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;

C;3-10 branched or unbranced alkenyl each being optioneally partislly or fully halogenated,
and optionally be substituted with one to three C;.5 branched or unbranched alkyl, phenyl,
naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pymolyl, imidazolyl, pyrazolyl,
thienyl, furyl, isoxazoly} or isothiazolyl, each of the aforementioned being substituted
with 2ero to five balogen, C,.¢ alkyl which is optionally partially or fully halogenated,
cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclobexanyl, cycloheptamyl,
bicyclopentanyl, bicyclohexanyl and bicycloheptanyl, hydroxy, cyano, Cy.3 alkyloxy
which is optionally partially or fully halogenated, NH,C(O), mono- or di(C,.

13
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salkyl)aminocarbonyl; the Ci.; branched or unbranced alkenyl being optionally
interrupted by one or more heteroatoms chosen from O, N and S(Q)m;

cyclopentenyl, cyclohexenyl, cyclohexadieny), cycloheptenyl, cycloheptadienyl,
bicyclohexenyl or bicycloheptenyl, wherein such cycloalkenyl group is optionally
substituted with one to three C,.5 alkyl groups;

cyano, halogen;

methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl;

silyl containing three C;.4 alkyl groups optionally partially or fully halogenated;

C;.6 alkynyl branched or unbranched carbon chain optionally pertially or fully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH or
S(O)x and wherein said alkynyl group is optionally independently substituted with one to
two oxo groups, pyrrolidinyl, pyrrolyl, one or more Cy4 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 Ry is

a C, branched or unbranched alkyl optionally partislly or fully halogenated, acetyl,
aroyl, Cy4 branched or unbranched alkoxy, each being optionally partially or fully
halogenated, halogen, methoxycarbonyl, C).; alkyl-S(O)r, optionally partially or fully
halogenated, or pheaylsulfonyl;

Ci1¢ alkoxy, hydroxy, amino, or mono- ar di(C,.4 alkyl)amino, cyano, halogen;

ORs;

14
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nitro; or

mono- or di<{C,4 alkyl)amino-S(0); optionally partially or fully halogenated, or
HNSOs;

each Rj is independently:

phenyl, naphthyl, morpholiny}, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
pymrolidinyl, imidazolyl, pyrazolyl, thiazolyl, oxazoyl, triazolyl, tetrazolyl, thienyl, furyl,
tetmhydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, benzoxazolyl, benzisoxazolyl, benzpyrazoly],
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,.5 branched or unbranched alkyl which is optionally partially or fully
halogensted, cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, phenyl C,_s alkyl, naphthyl C;_s alkyl,
halogen, hydroxy, oxo, cyano, C,; alkyloxy 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«(Ch.salkyl)amino, phenylamino, naphthylamino, heteraaryl or heterocyclic amino
wherein the heteroaryl heterocyclic moiety is as bereinabove described in this paragraph,
NH;C(0), a mono- or di-(C3alkyl) aminocarbonyl, C,.s alkyl-C(O)-C;4 alkyl, amino-C;.
s alkyl, mono- or di-(C1.zalkyDamino-Ch.s alkyl, amino-S(O),, di-(C1.salkyl)amino-S(O),
Ry-Ci-s alkyl, Ry-Cy.s alkoxy, Rs-C(0)-C,.s alkyl, Ro-Cy.5 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

15
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selected from cyclopentenopyridinyl, cyclohexanopyridinyl, cyclopentanopyrimidinyl,
cyclohexanopyrimidinyl, cyclopentanopyrazinyl, cyclohexanopyrazinyl,
cyclopentanopyndazinyl, cyclohexanopyridaziny), cyclopentanoguinolinyl,
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, thienyl, furyl, isoxazolyl, isothiazolyl, Cy
alkyl which is optionally partially or fully halogenated, halo, cyano, C,; alkyloxy which
is optionally partially or fully halogenated, phenyloxy, naphthyloxy, hetercaryloxy or
heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove
described in this paragraph, nitro, amino, mono- or di-(C).3alkyl)amino, phenylamino,
naphthylamino, heteroaryl or beterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabove described in this paragraph, NH,C(O), mono- or di<(C;.
salkyl)aminocarbonyl, Ci.4 alkyl-OC(0O), C,.s alkyl-C(0)-C,.4 alkyl, amino-C,.s alkyl,
mono- or di-(Cy.2)alkylamino-C;.s alkyl, Ri>-C).s alkyl, Ri3-Cy.s atkoxy, Ri4-C(0)-Ci.s
alkyl or Ry5-C; s alkyl(Ry6)N;

cyclopropany), cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptanyl,
bicyclopentanyl, bicyclohexanyl or bicycloheptanyl, each being optionatly partially or
fully halogenated and optionally substituted with one to three C; 3 alkyl groups, or an
anatog of such cycloalkyl group wherein one to three ring methylene éroups 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,.; alkyl
groups;

16
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Cy.4 alkyl-phenyl-C(0)-C; 4 alkyl-, Ci alkyl-C(0)-C, 4 alkyl- or C,4 alkyl-phenyl-
S(O).n-C|.4 Blkyl-;

Ci¢ alkyl or C, ¢ branched or unbranched alkoxy each of which is optionally partially or
fully halogenated or optionally substituted with R;7;

OR,3 or C, alkyl optionally substituted with ORyg;
amino or mono- or di-(C,.salkyl)amino optionally substituted with R,;

R20C{(O)N(Ra21)-, R220- or Rz3RaNC(O)-; Ras(CH2)mC(O)NR21)- ox
RasCONCH)aN(Ra1 )

C,salkenyl substituted by RzsRaNC(O)-;
C;z.s alkynyl branched or unbranched carbon chain, optionally partiaily or fully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH,-
S(O)m and wherein said alkyny] group is optionally independently substituted withoneto -
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,
pyridinyl, tetrazolyl, or mono- or di(C)4 alkyl)amino optionally substituted by one or
more halogen atoms; or
aroyl;

Reisa:
C.4 alkyl optionally partially or fully halogenated and optionally substituted with Rag;

each Ry, Ry, Re, Ryg, Riz, Ri3. Rig, Ris, Ry, Rig, Ras and Ry is independently:

17
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nitrile, phenyl, morpholino, piperidinyl, piperazinyl, imidazolyl, pyridinyl, tetrazolyl,
amino or mono- or di-(Cyalkyl)amino optionally partially or fully halogenated;

each R)) and R4 is independently:

hydrogen or C;.4 alkyl optionally partially or fully halogenated;

Rys is independently:
hydrogen or a C alkyl optionally independently substituted with oxo or Ras;

Rz is independently:
Ci-10 alkyl optionally partially or fully halogenated, phenyl, or pyridinyl;

Rz is independently:
hydrogen or C.; alkyl optionally partially or fully halogenated;

each Rz, Rn and Ry is independently:
hydrogen, C).¢ alkyl optionally partially or fully halogenated, said Cy. 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,-salkyl)amino;
or Rz and Ry, taken together optionally form a heterocyclic or heteroaryl ring;

m=0,1o0r2;
WisQOorSand

pharmaceutically acceptable derivatives thereof.

18
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In another embodiment of the invention there is provided compounds of the formula(l) 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[1,4]Joxazin-3-onyl, benzodioxolyl,
benzo[1,3]dioxol-2-onyl, benzofuran-3-onyl, teuahydmbenmp&mnyl. indolyl, indolinyl,
indolonyl, indolinonyl, phthalimidyl;

oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, piperazinyl,
morpholinyl, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl, tctramethylene
sulfoxidyl, oxazolinyl, thiazolinyl, imidazolinyl, tertrahydropyridinyl, homopiperidinyl,
pymrolinyl, tetrahydropyrimidiny], decahydroquinolinyl, decahydroisoquinolinyl,
thiomorpholinyl, thiazolidinyl, dihydrooxazinyl, dihydropyranyl, oxocanyl, heptacanyl,
thioxany] or dithianyl;

wherein G is substituted by one or more Ry, R; or R3;

In another embodiment of the invention there is provided compounds of the formula(l) as
described immediately above, and wherein

G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,
benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl, benzpyrazolyl,
dihydrobenzoﬁ:i'anyl, dihydrobenzothiophenyl, indenyl, indenyl, indolyl, indolinyl,
indolonyl or indolinonyl, wherein G is substituted by one or more R;, Rz or R3;

19
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Aris:

naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, indanyl, indenyl or indolyl each being optianally substituted by
one or more R4 or R; groups;

X is:

phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl,
piperazinyl, pyridazinyl or pyraziayl

Yis:
abond or

a C, saturated or unsaturated carbon chain wherein one of the carbon atoms is optionally
replaced by O, N, or S(O),, and wherein Y is optionally independently substituted with
one to two oxogroups.phmyloroneormme(f|4alkyl optionally substituted by one or
more halogen atoms;

Zis:

phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrezinyl, imidazolyl, furanyl, thienyl,
dihydrothiazolyl, dihydrothiazolyl sulfoxidyl, pyranyl, pyrrolidinyl which are optionally
substituted with one to three cyano, 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,
morpholiny], thiomorpholinyl, thiomorpholino sulfoxidyl, piperidinyl, piperidinonyt,
piperazinyl, tetrahydropyrimidonyl, pentamethylene sulfidyl, pentamethylene sulfoxidyl,
pentamethylene sulfonyl, tetramethylene sulfidyl, tetramethylene sulfoxidyl or

20
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tetramethylene sulfonyl which are optionally substituted with one to three cyano, C;.;
alkyl, C,.; atkoxy, amino, mono- or di<(C.; alkyl}Jamino, CONH,, or OH;

cyano, C)_¢ alkyl-S(O)n, halogen, hydroxy, C;4 alkoxy, amino, mono- or di{(C,
alkyl)amino, mono- or di{C;.3 alkyl)aminocarbonyl or NHC(O);

-

each R, is independently:

. Cs.¢ alkyl optionally partially or fully halogenated, and optionajly substituted with one to

three C3 scycloalkyl, phenyl, thienyl, foryl, 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, cyano or
Ci.aelkoxy which is optionally partially or fully halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexany), bicyclopentanyl or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally
substituted with one to three C,.3alkyl 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;.4 alkyl groups optionally partially or fully halogenated;

R, is independently:

[

halogen, C,. alkoxy, C..2 alkylsulfonyl or cyano;

R3 is independently:
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phenyl, morpholino, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrrolylidinyl,
imidazolyl, pyrazolyl, each being optionally substituted with one to three phenyt,
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, cyano, 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;.;alkyl)amino, phenylamino,
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic
rmoiety is as hereinabove described in this paragraph, NH;C(O), a mono- or di{C;.
salkylyaminocarbonyl, C;s5 alkyl-C(O)-C,4 alkyl, mono- or di-(C,.alkyl)amino, mono- or
di-(Cy.3)alkylamino-C,.s alkyl, mono- or di<(C;.;alkyl)amino-S(0)z, R7-Ci.s alkyl, Re-Cis
alkoxy, Rg-C(0)-Cy.s alkyl, R;0-Cy.5 alkyl(Ry1)N, carboxy-mono- or di~(C,.s)-alkyl-

aming;

C)- alkyl or C)4 slkoxy each being optionally partially or fully halogenated or optionally
substituted with Ry7;

OR;;3 or C, alky] optionally substituted with OR3;
amino or mono- or di- (Cy-s alkyl)amino optionally substituted with Riy;

Ra0C(O)N(R21)-, R20- ; RaRuNC(0)-; RasCHC(O)N(Rz1)- or R;;(f(O)CH;N(R;,)—;
Cy4alkenyl substituted by RzsRyNC(O)-; or

C»-4 alkynyl branched or unbranched carbon chain optionally partially or fully
halogenated and optionally independently substituted with one to two 0xo 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 )
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R23 and Ry, 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(]I) 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 independently substituted with one to three Cy4 alkyl, C;.
salkoxy, hydroxy, cyano, amino, mono- or di~(C;3 alkyl)amino, mono- or di-(C,.3 -
alkylamino)carborryl, NH,C(O), Cy. alkyl-S(O)m or halogen;

Y is:
a bond or
a Cy4 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:
pheny], pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, dihydrothiazolyl,

dihydrothiazolyl sulfoxide, pyranyl or pyrrolidinyl which ere optionally substituted with
one to two Cz alkyl or C,; alkoxy;
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tetrahydropyranyl, morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, piperidinyl,
piperidinonyl, piperaziny! or tetrahydropyrimidonyl which are optionally substituted with
one to two C).2 alkyl or C,. alkoxy; or

C,, alkoxy;
each R, is independently:

C;.5 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, cyano 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,.3alkyl or phenyl; end an analog of cyclopropyl, cyclobutyl,
cyclopentanyl, cyclohexanyl, bicyclopentanyl or bicyclohexanyl wherein one ring
methylene group is replaced by O; and

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

each R, is mdependr.mly
bromo, chloro, fiuoro, methoxy, methylsulfonyl or cyano;

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

Ch-3 alkyl or C,.; alkoxy each being.opﬁonally partially or fully halogenated or optionally
substituted with R;;

OR,3 or C,; alkyl optionally substituted with OR,g;
amino or mono- or di-(C;- alkyl)amino optionally substituted with R;;

R20C(O)N(R21)-, R20- ; R:3sRaNC(0)~; RasCH2C(O)N(Ra1)- or R2sC(O)CH2N(R21)-;
Ca4 alkeny] substituted by RxRa¢NC(0O)-; or
Ca4 alkyny! substituted with pymoldinyl or pyrrolyl;

and
Ry; and Ry4 taken together optionally form morpholino.

In yet still another embodiment of the invention there is provided compounds of the
formula(T) as described immediately above, and wherein

G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl,
dihydrobenzofuranyl, indanyl, indoliny}, indolony), or indolinonyl, wherein G is
substituted by one or more R, Rz or Ra;

Ar is 1-naphthyl;

Xis:
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phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pynidazinyl or
pyrazinyl;
Yis:
a bond or
-CHy-, -CH,CH»-, -C{O}-, -O-, -8-, -NH-CH,CH,CH,-, -N(CH3)-, or -NH-;
each R, is independently: -

Cs.s alkyl optionally partially or fully halogenated, and optionally substituted with
pbenyl;

cyclopropyl, cyclopentanyl, cyclohexanyl and bicyclopentanyl optionally substituted with

" one to three methyl groups optionally partially or fully halogenated, CN, hydroxymethyl

20

25

30

or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or
trimethyl silyl;
each R; is independently:
phenyl, morpholinyl, pyridinyl, pyrimidinyl, pyrrolylidinyl, 2,5-pyrrolidin-dionyl,
imidazolyl or pyrazolyl, wherein any of the aforementioned is optionally substituted with

C,.2 alky! which is optionally partially or fully halogenated,

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

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

26
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amino or mono- or di<(C;.; alkyl)amino optionally substituted with Rys;

CH;3;C(O)NH-, R220- ; R13R2:NC(0)-; RasCHZC(O)N(R21)- or RpeC(O)CH2N(Ra21)-;
Ca.alkenyl substituted by R23R24NC(O)-; or

Cz.4 alkynyl substituted with pyrroldinyl or pyrrolyl;

Rz and Ry, are H or Ry and Ry taken together optionally form morpholino; and

Rzs is morpholino.

In another embodiment of the invention there is provided of the formula(l) as described
immediately above, and wherein

Gis
phenyl, pyridiny] or naphthyl wherein G is substituted by one or more R;, Ro or R3;

X is:
imidazolyl or pyridinyl;

Yis:
-CHa, -NH-CH,CH.CHz- or -NH-;

Z is morpholino;

each R, is independently:
tert-butyl, sec-butyl, tert-amyl or phenyl;

27
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R3 is chloro;
R; is independently:

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

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

1<(3-Cyano-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea
1-(3-Fluoro-phenyl)-3-[4<(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-urea

1-(4-Chloro-2-triflzoromethyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pytidin-3-y1)-
naphthalen-1-yl]-urea

l-(‘Z-Chloro-S-mﬂuoromethyl-phenyl)-S-[4-(6-morphohn—4—ylmed:yl—pyndm—3-yl)—
uaphthalen-1-yl}-urca

1-(3,4-Dimethyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yI}-
urea

1-(3-Iodo-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-urea
1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-y])-naphthalen- 1-y1}-3-m-tolyi-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-
yi]-urea

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

1-(2,5-Dichloro-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
urea
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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-ylI]-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-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-3+2 4,6-trichloro-phenyl)-
urea

1-(2-Methyl-3-nitro-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl}-naphthalen-1-
yl}-urea

1-(4-Methyl-2-nitro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
ylj-urea

142,3-Dichloro-phenyl)-3-[4«6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
urea

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

12-Chlaro-6-methyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl}-urea

1-(2,4-Dichloro-phenyl)-3-[4-(6-morpholin-4-ylmethy!-pyridin-3-yl)-naphthalen-1-yl}-
urea

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

12,4-Dimethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-
urea

1-(2,3-Dimethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
urea

1{(4-Cyano-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-urea

1-{4(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-ylj-3-(3,4,5-trimethoxy-
phenyl)-urea

1-Biphenyl-4-yl-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl}-naphthalen- } -yI]-urea

29
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1-(2,5-Difluoro-phenyl)-3-[4-6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-
urea

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

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

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

1-(2-Methylsulfanyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
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-triflucromethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

1{4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-y1}-34(2,4,5-trimethyl-phenyl)-
urea

1-{4(6-Morpholin-4-ylmethy)-pyridin-3-yl)-naphthalen-1-yl}-3-(4-triflucromethyl-
phenyl)-urea

1(3-Methylsulfanyl-phenyl)-3-{4-(6-morpholin-4-yimethyl-pyridin-3-yl)-naphthalen-1-

yl]-urea
1-(2-Methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyi-pyridin-3-yI)-naphthalen-1-yl}-urea

1-(2-Fluoro-5-trifluoromethyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea -

l-(4-Methoxy-2—metbyl-phenyl)—3-[4-(6-morpholin—4—ylmethyl—pyridin—3-y!)-naphthalen-
1-yl}-urea

14(2-Fluoro-5-nitro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea

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

1-(2,5-Dimethoxy-phenyl}-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
urea
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1-(4,5-Dimethyl-2-nitro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-y!)-naphthalen-
1-yl]-urca

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

1-(2-Isopropyl-6-methyl-pheny?!)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthajen-1-yl]-urea

1(2-Difluoromethoxy-phenyl)-3- [4-(6-morpholm—4—ylmeﬂ1yl-pyndm- -yl)-naphthalen-
.yl]..

14{4-Isopropyl-phenyl)-3-[4-(6-morpbolin-4-ylmethyl-pyridin-3-yl)}-naphthalen-1-yl]-
urea

l-(4—Methoxy-phcny1)—3-[4-(6-m&pholin-4—ylrnethyl—pyridin—3-yl)-naphthalen-l-yl]-urea
1-(3-Ethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)- en-1-yl]-urea
1(2-Ethoxy-phenyl)-3-[4-(6-morpholin4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea
1-(4-Butoxy-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthelen-1-yl]-urea

4-{3-[4(6-Morpholin-4-ylmethyl-pyridin-3-yl}-naphthalen-1-yf}xmreido}-benzoic acid
ethyl ester

1-(4-Butyl-2-methyl-phenyl)-3- [4-(6-morphol|n-4-ylmethy!-pyndm—3-yl)—naphﬂialan- 1-
yl]-urca

1-(2,6-Dibromo-4-isopropyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea

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

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

5-{3-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-ureido}-isophthalic acid
dimethyl ester

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

3-{3-[4-(6-Morpholin-4-ylmethyl- -pyridin-3-yl)-naphthalen-1-yl}-ureido} -benzoic acld
ethyl ester
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1-(5-tert-Butyl-2-hydroxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

1-(2-Hydroxymethyl-4-phenyl-cyclohexyl)-3-[4<{6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

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

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl}-3-(4-pentyloxy-biphenyl-3-
yl)-urea

4-Methoxy-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)}-naphthalen-1-yi]-ureido}-
benzoic acid methyl ester

1-(2,5-Diethoxy-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-naphthalen-1-y1)-
urea

1-Benzothiazol-6-yl-3-{4-(6-morpholin4-ylmethyl-pyridin-3-yl)}-naphthalen-1-yl)-urea
L)

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

1(5-Ethanesulfonyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea

4-Methoxy-3-{3-[4-(6-morpholin<4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-ureido}-N-
phenyl-benzamide

1{(2-Methyl-1,3-dioxo-2,3-dihydro-1H-isoindol-5-y1)-3-[4(6-morpbolin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea

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

N-Butyl-4-methoxy-3-{3-[4(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
ureido}-benzenesulfonamide

1-[3-(2-Methyl-[1,3]dioxolan-2-y])-phenyl]-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl])-urea

1<(3-Methoxy-5-trifluoromethyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea
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1-(2,4-Dimethoxy-phenyl)-3-[4«6-morpholin-4-ylmethyl-pyridin-3-y!)-naphthalen-1-yl]-
urea

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

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

l-(4-Chloro-2-mtro-phenyl)—3 -{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-

yl]-urea

1-(5-Chloro-2-methoxy-phenyl)-3-[4-(6-morpholin4-ylmethyl-pyridin-3-yl)-naphthalen-
1-yl}-urea

1(3,5-Dimethoxy-pheayl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yi)-naphthalen-1-y1]-
wmea

1-{4(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl)-3-(4-trifluoromethoxy-
phenyl)-urea

1-[4-(6-Morpholin-4-yIlmethyl-pyridin-3-yl)-naphthalen-1-y1]-3-(3-
trifluoromethylsulfanyl-phenyl)-urea

1-[4{(6-Morpholin-4-ylmethyl-pyridin-3-yl)}-naphthalen-1-yl}-3-(2-phenoxy-phenyl)-urca

14(2-Methoxy-5-nitro-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl}-naphthalen-1-
yl]-urea

1-(5-Chloro-2,4-dimethoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea

13,5 -B:s-mﬂuoromethyl—phmyl)-3—[4-(6-morphohn-4-ylmcthyl—pyndm—3-yl)—
naphthalen-1-ylj-urea

1«(2-tert-Butyl-5-methyl-pyridin-4-y1)-3-[4-(6-morpholin-4-yimethyl-pyridin-3-y1)-
naphthajen-1-yl]-urea

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

1-(3-tert-Butyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-ylI]-
urea
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1{(4-Methyl-biphenyl-3-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-urea

1<{4-tert-Butyl-biphenyl-2-yl)-3-[4-(6-morpholin-4-ylmethy!-pyridin-3-yl)-naphthalen-1-
yl]-urea

1-(5-Chloro-2,4-dimethoxy-phenyl)-3-[4-(6-marpholin-4-ylmethyl-pyridin-3-y1)-
naphthalen-1-yl}-urea

1{5-Isopropyl-2-methyl-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-y1)-
naphthalen-1-yl}-urea

1-(5-sec-Butyl-2-methoxy-phenyl)-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-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yi}-urea

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

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl}-urea

1+(5-tert-Butyl-2-methyl-phenyl)-3-(4-{ 6-[(3-methoxy-propyl}-methyl-amino]-pyridin-3-
y1}-nephthalen-1-yi)-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3-[4-(4-morpholin-4-ylmethyl-imidazol-1-yl)-
naphthalen-1-yl}-urca

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

1(5-tert-Butyl-2-methyl-phenyl)-3-{4-[6-(3-methoxy-propylamino)-pyridin-3-y1])-
naphthalen-1-y1}-urea -

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

1-(5-tert-Butyl-2-morpholin-4-yi-phenyl)-3-{4-(6~morpholin-4-yimethyi-pyridin-3-yl)-
naphthalen-1-yl]-urea

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

S N OWrTILY .
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1 -[4-(6~Morpholin—4—ylmethyl-pyridin—3-yl)-naphthaleﬁ-I -y1]-3-(3-trifluoromethyl-
phenyl)-urea

1-[4-(6-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-3{(4-trifluoromethoxy-
phenyl)-urca '

1-{5-(1,1-Dimethyl-propyl)-2-methoxy-phenyl]-3-[4~(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-y1}-urea

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

1-{5-tert-Butyl-2(2-methyl-pyrimidin-5-yl)-phenyl]-3-[4(6-morpholin-4-yimethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea

1-[5-tert-Butyl-2-(3-hydroxy-propyl)-phenyl]-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-yl]-urea

1-{5-tert-Butyl-2-(3-morpholin-4-yl-3-oxo-propyl)-phenyl]-3-[4-(6-morpholin-4-
ylmethyl-pyridin-3-yl)-naphthalen-1-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}-phemyl)-acetamide

and the pharmaceutically acceptable derivatives thereof.

In addtion to the abovementioned representative compounds the following prophetic
compoundsof the formula(T) may be made by the genera) methods described
hereinbelow:

1-[4-(6-{[Bis~(2-cyano-ethyl)-amino]-methyl} -pyridin-3-yl)-naphthalen-1-yl}-3-(5-tert-
butyl-2-methoxy-pbhenyl)-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-{4-(2-methyl-3-oxo-piperazin-1-ylmethyl)-
phenyl]-naphthalen-1-yl}-urea

1-{4-(6-{[Bis-(2-methoxy-ethyl)-amino]-methyl}-pyridin-3-yl)-naphthalen-1-y1}-3-(5-
tert-butyl-2-methoxy-phenyl)-urea
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1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-methyl-3-oxo-piperazin-1-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yi}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(1-0x0-114-thiomorpholin-4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-thiomorpholin-4-yimethyl-pyridin-3-y1)-
naphthalen-1-yl]-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3- {4-[6-(1-0x0-114-thiomorpholin-4-ylmethyl)-pyridin-
3-yl]-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3-{4-[6-(2-methy]-3-oxo-piperazin-1-ylmethyl)-
pyridin-3-yi}-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-{4-(1-ox0-1]-thiomorpholin-4-ylmethyl)-
phenyl]-naphtbalen-1-yl}-urea

1-[4-(4-{[Bis-(2-cyano-cthyl)-amino]-methyl}-phenyl)}-naphthalen-1-yl]-3-(5-tert-butyl-
2-methoxy-phenyl)-urea

1-(2-Methoxy-5-pentafluoroethyl-phenyl)-3-[4-(4-morpholin-4-ylmethyl-piperidin-1-yl)-
naphthalen-1-yl]-urea

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

1{(2-Methoxy-5-trimethylsilanyl-phenyl)-3-{4-[4-(tetrahydro-pyran-4-ylamino)-phenyl]-
naphthalen-1-yl}-urea
14{3-Methoxy-naphthalen-2-y1)-3-[4-(4-morpholin-4-ylmethyl-piperidin-1-yl)-
naphthalen-1-yl}-urea

I-(3-Methyl-naphthalen-2-y1)-3-{4-(4-morpholin-4-ylmethyl-phenyl)-naphthalen-1-yl}-
urea

1-(3-tert-Butyl-5-methanesulfinyl-phenyl)-3-{4-[6-(]1 -methyl-piperidin-4-ylmethyl)-
pyridin-3-yl]-naphthalen-1-yl}-urea

1-(3-tert-Buty}-phenyl)-3-{4-(3-pyridin-3-yl-propoxy)-naphthalen-1-yl]-urea
1-(3-tert-Butyl-phenyl)-3-[4-{4-morpholin-4-ylmethyl-phenyl)-naphthalen-1-yl}-urea

1-(4-Methoxy-biphenyl-3-yI)-3-{4-[4-(tetrahydro-pyran-4-ylmethyl)-imidazol-1-yl]-
naphthalen-1-yi}-urea
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1 -(4LMethyl-biphenyl-3-yl)-3-{4-[4-(2-pyridin—4—yl-ethyl)-piperazin—l -yl]-naphthalen-1-
yl}-urea

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

1-(4-tert-Butyl-biphenyl-2-yl)-3-{4-[2-(1-0x0-114-thiomorpholin-4-ylmethyl)-3H-
imidazol-4-yl}-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-hydroxy-phenyl)-3-[4-(5-morpholin-4-ylmethyl-pyrazin-2-yl)-
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-m: ~phenyl)-3-[4-(2-morpholin-4-ylmethyl-pyrimidin-5-yl)~
naphthalen-1-yl}-urea R '

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

1<(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-phenyl)-naphthalen-1-
¥1]-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-[4-(tetrahydro-pyran-4-ylamino)-phenyl})-
naphthalen—l-yl}-lm

l-(S-tc:t-Btﬂyl-Z-mcthoxy-phcnyl)-3 {4-[6-(4—meﬂ1y1-p1petann—l-ylmeﬂ1yl)—pyndm
yl}-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-pyridin-3-yl)-3- (4-{6-{4-oxo-piperidin-1-ylmethy!)-pyridin-3-
yl]-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methyl-benzooxazol-7-yl)-3-[4-(6-pyridin-4-ylmethyl-pyridin-3-y1)-
naphthalen-1-yl)-urea

1-(5-tert-Butyl-2-methyl-phenyl)-3-[4-(4-morpholin-4-ylmethyl-phenyl)-naphthalen-1-

yl}-urea

1-(5-tert-Butyl-2-phmoxy-phmyl)-3 {4—[6-(telmhydm-pymn—4-yloxy)-pyndm-3-yl]-
naphthalen-1-yl}-urea

1(5-tert-Butyl-2-pyrrolidin-1-yl-phenyt)-3-[4-(4-methoxy-6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl}-urea

1-(5-tert-Buty!-2-pyrrolidin-1-yl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea
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1-(5-tert-Butyl-3-cyano-2-methoxy-phenyl)-3- {4-[2-(2,6-dimethyl-morpholin-4-
ylmethyl)-pyrimidin-5-yl]-naphthalen-1-yl} -urea

1«(5-tert-Butyl-4"-dimethylamino-biphenyl-3-yl}-3-[4-(2-morpholin-4-ylmethyi-
pyrimidin-5-yl)-naphthalen-1-yl]-urea

1-(6-Methoxy-3,3-dimethyl-indan-5-yl)*3-{4-[4-{morpholine-4-carbonyl)-phenyl}-
naphthalen-1-yl}-urea

1-(6-tert-Butyl-2-chloro-3-methyl-pyridin-4-yl)-3-[4-(6-thiomorpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea

1-(6-tert-Butyl-benzo{ 1,3 }dioxol-4-yl)-3-{4-[6-(morpholin-4-ylaminc)-pyridin-3-yl]-
naphthalen-1-yl}-urea

1-(7-Methoxy-1,4,4-trimethyl-1 ,2,5,4-teﬂahydro-quinolin-6—yl)-3— {4-[6-(tetrahydro-
pyran-4-yloxy)-pyridin-3-yl}-naphthalen-1-yl}-urea

1-(7-tert-Butyl-2,4-dimethyl-benzooxazol-5-y{)-3-[4-(6-morpholin-4-ylmethyl-pyridin.3-
yl)-naphthalen-1-yl]-urea

1-[2-Methoxy-5-(1-methyl-1-phenyl-ethyl)-phenyl])-3-{4-{6-(2-pyridin-4-yl-ethyl)-
pyridazin-3-yl]-naphthalen-1-yl}-urea

1-[2-Methoxy-5-(1-methyl-cyclohexyl)-phenyl]-3-{4-[4-(1 methyl-plpmdm-4-
ylsulfanyl)-phenyl}-naphthalen-1-y1}-urea

1-[2-Methoxy-5-(1-methylcyclopropyl)-phenyl]-3-[4-(2-morpholin-4-ylmethyl-
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

l-[2-Methoxy-5-(3-uiﬂuommethyl-bicyclo[i .1.1]pent-1-yI)-phenyl]}-3-[4(4-morpholin-

4-ylmethyl-phenyl)-naphthalen-1-yl}-urea

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

1-{3-tert-Butyl-5-(2-pymrolidin-1 -yl-ethyl)-phmyl]—3 {4-[6(1-methyl-piperidin-4-yloxy)-
pyridin-3-yl}-naphthalen-1-yl}-urca

1-[3-tert-Butyl-5-(3-pyrrolidin-1-yl-prop-1-ynyl)-pheny!]-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-urea
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1-[4«(6-Imidazol-1} -ylmethyl-pyndm-B-yl)-naphthalen— -yl]-3-[2-metlmxy-5-(l phenyl-

cyclopropyl)-phenyl]-urea

1-[5-(1,1-Dimethyl-propy!)-2-methoxy-phenyt]-3-{4-(4-thiomorpholin-4-ylmethyl-
phenyl)-naphthalen-1-yl}-urea

1-[5<1-Cyano-cyclopropyl)-2-methoxy-phenyl}-3-[4-(2-morpholin-4-ylmethyi-
pyrimidin-5-yl)-naphthalen-1-yl]-urea

1-[5(1-Hydroxymethyl-cyclopropyl)-2-methoxy- phenyl]-S [4<{4-morpholin-4-ylmethyl-
phenyl)-naphthalen-1-yl]-urea

1-[5-tert-Butyl-1-(2~diethylamino-ethyl)-2-0x0-1,2-dihydro-pyridin-3-y1J-3-{4-[6-(1-
methyl-piperidin-4-yloxy)-pyridin-3-yl}-naphthalen-1-yl}-urea

1-{5-tert-Butyl-2-(1 B-pyrazol-4-yl)-phenyl]-3-[4-(2-morpholin-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-(1H-mndaml—2-ylmeﬂ1yl)-
pyridin-3-yl]-naphthalen-1-yl}-urea

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-yI)-phenyl]-3-[4-(5 pyndm-d-ylmeﬁyl—pyndm-
-yl)-naphthalen— -yl}-urea '

I- [5-tert—Butyl-2-(2-morphohn-4—yl-2-oxo-ethoxy)-phenyl]-3-{4-[6-(2-pyridin-4—yl-
ethyl)-pyridazin-3-yl}-naphthalen-1-yl}-urea -

l-[5-tert—Butyi-2—(2—morpholin—4—yl-2-oxo-cthylamino)—phenyl]é-{4-[4—(l-methyl-
piperidin-4-ylamino)-piperidin-1-yl}-naphthalen-1-yl}-urea

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

1-[S-tert-Butyl—2-meﬂ10xy-3-(3-mo:pholin-4—yl-3-oxo-pi‘openyl}-phmyl]-3-[4—(6—
pyrrolidin- 1-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-urea

1-[5-tert-Butyl-3-(2-diethylamino-ethoxy)-2-methoxy-phenyl]-3-{4-[4-(tetrahydro-pyran-

4-yloxy)-phenyl]-naphthalen-1-yl}-urea

1-{5-tert-Butyl-3-(2-pyrrolidin-1-yl-ethyl)-benzofuran-7-yl]-3-[4-(4-morpholin-4-
ylmethyl-phenyl)-naphthalen-1-yl]-urea
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1-[6-tert-Butyl-4-(2-dimethylamino-ethyl)-3-oxo-3,4-dihydro-2H-benzo{ 1 ,4]oxazin-8-
yi]-3-{4-[6-(thiomorpholin—4-ylamino)-pyridin-3-yl]-naphthalen-1-yl}-urea

1-{5-ten-Buty]-2-methoxy-3-[2-(1-methyl-piperidin-4-yloxy)-ethyl]-phenyl}-3-{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-yi]-ureido}-
phenoxy)-N-methyl-acetamide

2-{4-tert-Butyl-2-(3-{4-{6(2 6-d1m=thyl—morphohn—4—ylmethyl)-pyndm—3-yl]
naphthalen-1-yl}-ureido)-phenoxy]-acetamide

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

3-{3-tert-Butyl-5-[3-(4-{4-[2(1-ox0-114-thiazolidin-3-yl)-ethyl]-phenyl}-naphthalen-1- '

yl)-ureido}-phenyl}-N,N-dimethyl-propionamide
3-{4-[3-(5-tert-Butyl-2-methoxy-pheny!)-ureido]-naphthalen-1-yl} -benzamide

4-tert-Butyl-2-{3-[4-(2-chloro-4-morpholin-4-yimethyl-phenyl)}-naphthaien-1-yl]-
ureido}-benzamide

N-(4-tert-Butyl-2-{3-[4-(6-0x0-1 6—d|hydm-pyndm -3-yl)-naphthalen-1 -yl]-m'r.ldo}-
phenyl)-2-morpholin-4-yl-acetamide

N-[3 -ten-Butyl—S-(3-{4-[5-(teu'ahydro-pyran-4-yiamino)-pyﬁdin-2-yl]-naphﬂ:alen—l-yl}-
ureido)-phenyi])-2-morpholin-4-yl-acetamide

N-[4-text-Butyl-2-(3-{4-[4-(1-methyl-piperidin-4-yloxy)-phenyl}-naphthalen-1-y1} -
ureido)-phenyl]-acetamide

and the pharmaceutically acceptable derivatives thereof.

In another embodiment of the invention, there is provided the following compounds of
the formula(l):

1-(2-tert-Butyi-5-methyl-pyridin-4-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-(3-Methyl-paphthalen-2-y1)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl}-urea;
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1-(3-tert-Butyl-phenyl)-3-[4-(4-morpholin-4-ylmethyl-phenyl)}-naphthalen-1-yl]-urea;

1-(3-tert-Butyl-phenyl)-3-[4-(6-morpholin-4-yImethyl-pyridin-3-yl)-naphthalen-1-yl]-

urea;

1-(4-Methyl-biphenyl-3-y1)-3-[4{(6-morpholin-4-ylmethyl-pyridin-3-yI)-naphthalen-1-

yl}-urea;

1-(4-tert-Butyl-biphenyl-2-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-

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-morpholin-4-ylmethyl-pyridin-3-y1)-

naphthalen-1-yl]-urea;

l-(S-sec-Butyl—Z-mélhoxy—phenyl)-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-morpholin-4-ylmethyl-pyridin-3-yl)-

naphthalen-1-yl]-ures;

1-(S-te:rt-Butyl-Z-methoxymethyl-phenyl}-‘.’o-[4-(6-morphohn-4—ylmethyl—pyndm—3-yl)—

naphthalen-1-yl]-urea;

l-(S-ten-Butyl-Z-methoxy-phcnyl)-B-[4-(2-momholin-4—ylmethyl-pyriinidin—5—yl}-

naphthalen-1-yl]-urea;

1 -(5-tm-Butyl-Z-meﬂloxy-phenyl)-3-[4-(4-th:omorphohn—4—y]meﬂ1yl-pheuyl)—

naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-metboxy-phenyl)-3-[4-{6-morpholin-4-ylmethyl-pyridin-3-yI)-

naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-phenyl)-naphthalen-1-

yi]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[4-(tetrahydro-pyran-4-ylamino)-phenyl]-

naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-{6-(4-methy)-piperazin-1-ylmethyl)-pyridin-3-

yl}-naphthalen-1-yl}-urea;

1(5-tert-Butyl-2-methyl-phenyl)-3<4- {6-[(3-methoxy-propyl)-methyl-amino]-pyridin-3-

yl}-naphthalen-1-yl)-urea;
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1-(5-tert-Butyl-2-methyl-phenyl)-3-[4-(4-morpholin4-ylmethyl-imidazol-1-y1)-
naphthalen-1-yl]-urea;

1<(5-tert-Butyl-2-methyl-phenyl)-3-[4-(4-morpholin-4-ylmethyl-phenyl)-naphthalen-1-
yl]-urea;

1-(5-tert-Butyl-2-methyl-phenyl)-3-[4<(6-morpholin-4-ylmethyl-pyridin-3-y1)-
naphthalen-1-yl}-urea;

1-(5-tert-Buty)-2-methy)-phenyl)-3-{4-[6-(3-methoxy-propylamino)-pyridin-3-y1}-
naphthalen-1-yl}-urea; :

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

1-(5-tert-Butyl-2-morpholin-4-yl-phenyi)-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-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-yl}-urea;

1-(6-tert-Butyl-2-chloro-3-methyl-pyridin-4-yl)-3-[4-{6-thiomorpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-ures; -

1-[2-Methoxy-5-(1-methy)-cyclopropyl)-phenyl}-3-[4-(2-morpholin-4-ylmethyl-
pyrimidin-5-yl)-naphthalen-1-yl}-urea; -

1-[46-Morpholin-4-ylmethyl-pyridin-3-y1)-naphthalen-1-y1]-3-(3-trifluoromethyl-
phenyl)-urea;

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

1-[5-(1,1-Dimethyl-propyl)-2-methoxy-phenyl]-3-[4-(4-thiomorpholin-4-ylmethyl-
phenyl)-naphthalen-1-yl]-urea;

1-[5-(1,1-Dimethyl-propyl)-2-methoxy-phenyl]-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-yl]-ures;

1-[5<(1-Cyano-cyclopropyl)-2-methoxy-phenyl]-3-[4<(2-morpholin-4-ylmethyl-
pyrimidin-5-yl)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3-[4<(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl}-urea;
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1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-y1)-phenyl]-3-[4-(5-pyridin-4-ylmethyl-pyridin-
2-y])-naphthalen-1-yl}-ures;

1-[S-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl}-ures;

1-[5-tert-Butyl-2-(3-hydroxy-propyl)-pheny!]}-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-
yD)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2-(3-morpholin-4-yl-3-oxo-propyl)-phenyl]-3-[4<{6-morpholin-4-
ylmethyl-pyridin-3-yl)-paphthalen-1-yl}-urea; "

1-[5-tert-Butyl-2-(morpholine-4-carbonyl)-phenyl}-3-{4-(6-morpholin-4-ylmethyl-
pyridin-3-y[}-naphthalen-1-yl}-urea;

2-[4-tert-Butyl-2<(3-{4-[6-(2,6-dimethyl-morpholin-4-ylmethyl)-pyridin-3-yl}-
naphthalen-1-yl}-ureido)-phenoxyl-ecetamide;

3-{4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido}-naphthelen-1-yl}-benzamide;

4-tert-Butyl-2-{3-[4-(2-chloro4-morpholin-4-ylmethyl-pheny])-naphthalen-1-yl]-
ureido}-benzamide;

and the pbarmaceutically acceptable derivatives thereof.

In yet another embodiment there is provided the following compounds of the formula(l):

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

naphthalen-1-yl]-urea;

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

1-(4-Methyl-biphenyl-3-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-paphthalen-1-
yl)-urea;

1-(4-tert-Buty!-biphenyl-2-y])-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;

43



GE9TTT" £9859T709

10

15

20

25

30

35

45

Docket No. /161 PV
1-(5-sec-Butyl-2-methoxy-phenyl)-3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1(5-tert-Butyl-2-methoxymethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

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

1-(5-tert-Butyl-2-methyl-phenyl)-3-(4-{ G[(B-memoxy-pmpyl)-meﬁlyl-ammO]-pYﬂdm-}
yl}-naphthalen-1-yl)-ures;

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-pyridin-3-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl]-urea;

1-[5«1,1 Dlmethyl-propyl)-2-mcthoxy-phcnyl]-3-[4-(6-morpholm-4-ylmeﬂ1yl— idin.3-
y1)-naphthalen-1-yi}-ures;

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl}-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-

naphthalen-1-yl]-urea;

1- [S-tett-Butyl-2-(2-mcﬂ1yl-pymmdm—5-yl}-phenyl]-3-[4-(6—morphohn-4—ylmed:yl-
pyridin-3-y})-naphthalen-1-yl]-urea;

-[5-t=x1-Butyl-2-(3-hydroxy-propyl)-phenyl]-3-[4-(6-morpholm—4—ylmethyl—pyndm-3- :

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

l-[5-tut-Butyl-Z-(morphoﬁnﬂ-cmbonyl)-phmyl]é-[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 salts thereof.

Any compounds of this invention containing one or more asymmetric carbon atoms may

" pceur as racemates and racemic mixtures, single enantiomers, diastereomeric mixtures

and individual diastercomers. All such isomeric forms of these compounds are expressly
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included in the present invention. Each stereogenic carbon may beinthe Ror S -
configuration, or a combination of configurations.

Some of the compounds of formula (T) can exist in more than one tautomeric form. The

invention includes all such tautomers.

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, “C 4alkoxy” is a C).4alkyl
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 unbranched
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 hydrocarbon radical

"containing from three to twelve carbon atoms. Carbocycles include hydrocarbon rings

containing from three to ten carbon atoms. These carbocycles may be either aromatic
and non-aromatic ring systems. The non-aromatic ring systems may be mono- or
polyunsaturated. Preferred carbocycles include but are not limited to cyclopropyl,
cyclobutyl, cyclopentyl, cyclopentenyl, cyclobexyl, cyclohexenyl, cycloheptanyl,
cycloheptenyl, phenyl, indanyl, indenyl, benzocyclobutanyl, dihydronaphthyl,
tetrahydronaphthyl, naphthyl, decahydronaphthyl, benzocycloheptanyl and
benzocycloheptenyl.

The term “heterocycle” refers to a stable nonaromatic 4-8 membered (but preferably, 5 or
6 membered) monocyclic or nonaromatic 8-11 membered bicyclic heterocycle radical
which may be either saturated or unsaturated. Each heterocycle consists of carbon atoms
and one or more, preferably from 1 to 4 heteroatoms selected from nitrogen, oxygen and
sulfur. The heterocycle may be attached by any atom of the cycle, which results in the
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creation of a stable structure. Preferred beterocycles include but are not limited to, for
example oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl,
tetramethylene sulfoxidyl, oxazolinyl, thiazolinyl, imidazolinyl, tertrahydropyridinyl,
homopiperidinyl, pyrroliny}, tetrahydropyrimidinyl, decahydroquinolinyl,
decahydroisoquinolinyl, thiomorpholinyl, thiazolidinyl, dihydrooxazinyl, dihydropyranyl,
oxocanyl, heptacanyl, thioxanyl, dithianyl.

The term “heteroaryl” shall be understood to mean an aromatic 5-8 membered
monocyclic or 8-11 membered bicyclic ring containing 1-4 heteroatoms such as N,O and
S. Such hetercaryls include: pyridinyl, pyridonyl, quinolinyl, dihydroquinolinyl,
tetrahydroquinoyl, isoquinolinyl, tetrahydroisoquinoyl, pyridazinyl, pyrimidinyl,
pyraziﬁyl, benzimidazolyl, benzthiazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl,
benzpyrazolyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, benzooxazolonyl,
benzof1,4]oxazin-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, S and P. ' ’

The term “aryl” as used herein shell be understood to mean aromatic carbocycle or
heteroary] 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 kerein, “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.

¢
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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
would have a ‘dangling valency’, or a ‘carbanion’ are not compounds conternplated by

the invention.

The invention includes pharmaceutically acceptable dg;ivatives of compounds of formula
(I). A "pharmaceutically acceptable derivative” refers to any pharmaceutically
acceptable salt or ester of a compound of this invention, or any other compound which,
upon administration to a patient, is capable of providing (directly or indirectly) a
compound of this invention, a pharmacologically active metabolite or pharmacologically
active residue thereof. A pharmacologically active metabolite shall be understood to
mean any compound of the formula(T) capable of being metabolized enzymatically or
chemically. This includes, for example, hydroxylated or oxidized derivative compounds
of the formula(T).

Pharmaceutically acoeptable salts of the compounds of this invention include those
derived from pharmaceutically acceptable inorgapic and organic acids and bases.
Examples of suitable acids include hydrochloric, hydrobromic, sulfurie, nitric, perchloric,
fumaric, maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfuric,
tartaric, acetic, citric, methanesulfonic, formic, bei:zoic, malonic, naphthalene-2-sulfuric
and benzenesulfonic acids. Other acids, such as oxalic acid, while not themselves
pharmaceutically acceptable, may be employed in the preparation of salts useful as
intermediates in obtaining the compounds of this invention and their pharmaceutically
acceptable acid addition salts. Salts derived from appropriate bases include alkali metal
(e.g., sodium), alkaline earth metal (¢.g., magnesium), ammonium and N{C;-Cy4

alkyl)4 salts.
In addition, the compounds of this invention include prodrugs of compounds of the

formula (I). Prodrugs include those compounds that, upon simple chemical
transformation, are modified to produce compounds of the invention. Simple chemical
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transformations include hydrolysis, oxidation and reduction. Specifically, when a
prodrug of this invention is administered to a patient, the prodrug may be transformed
into a compound of formula (I), thereby imparting the desired pharmacological effect.

METHODS O

In accordance with the invention, there are provided methods of using the compounds of
the formula (T). The compounds of the invention effectively block inflammatory cytokine
production from cells. The inhibition of cytokine productiaon 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 disease, 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 compounds 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 responsibie for inflaimmation (M.K. O’Banion ef al., Proc. Natl. Acad

Sci. U.._S'.A, 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 cardiova;cu!gr disease.
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As discussed in the Background of the Invention, IL-8 plays a role in the in’ﬂux of
neutrophils into sites of inflammation or injury. Therefore, in a yet further aspect of the
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 traum.a, acute glomerulonephritis,
dermatoses with acute inflammatory components, acute purulent meningitis or other
central nervous system disorders, hemodialysis, leukopherisis, granulocyte transfusion
associated syndromes, and 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 inchude,
but are not limited to, intravenously, intramuscularly, subcutaneously, intrasynovially, by
infusion, sublingually, transdermally, orally, topically or by inhalation. The preferred
modes of administration are oral and intravenous.

The compounds of this invention may be administered alone or in combination with

adjuvants that enhance stability of the inhibitors, facilitate administration of pharmaceutic-

compositions containing them in certain embodiments, provide increased dissolution or
dispersion, increase inhibitory activity, provide adjunct therapy, and the like, including -
other active ingredients. Acivantageously. 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. Advantageously, the compounds
may then be administered together in a single dosage form. In some embodiments, the
pharmaceutical compositions comprising such combinations of compounds contain at
least about 5%, but more preferably at least about 20%, of a compound of formula (T)
(w/w) or a combination thereof. The optimum percentage (w/w) of a compound of
formula(T) may vary and is within the purview of those skilled in the art. Alternatively,
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dosing allows for greater flexibility in the dosing regime.

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 sclected 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 per 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 perticular factors. For instance, -
specific dosage and treaiment 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 constraed 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 reagents 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.
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GENERAL SYNTHETIC METHODS

The invention additionally provides for methods of making the compounds of the formula
(D). In all schemes “G” in the formulas shown below shall have the meaning of “G” in the

formula (T) of the invention desrcibed hereinabove.

The compounds of the invention may be prepared by Method A, B, C or D as illustrated
in Scheme I, preferably method C.

Scheme |
Method A
G'—NCO
G"Nl.'2 ]| .
lla
Method B
1 phosgen
G. phosg ev
NH,
2. G'-NH,
v
lla
Method C
O
G. CiCO,Ph G. J.L .Ph
NH, ———= N""o
H
jla \"}
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Method D-
CICO,Ph i G ,?L
SN, 2 Gy o Ph la Gy iy ©
H H H
v Va

G’ = Ar-X-Y-Z (I}
or a precursor of |

In Method A, a mixture of an arylamine of formula Ila'and an arylisocyanate of formula
111 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 br, and the volatiles are removed. 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

or precursors thereof.

In Method B, an arylamine of formula Ila 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 sodiumn 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. The isocyanate and arylamine IV 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 or precursors thereof.

The required isocyanate may also be prepared from the carboxylic acid G-CO,H by
reaction with a chlomformatle, such as ethyl chloroformate, in the presence of a suitable
base, such as triethylamine, in a suitable solvent, such as THF at about 0 °C. The
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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 G-N=C=0 in situ.

In Method C, an arylamine of formula IIa is dissolved in a suitable solvent such as a
halogenated solvent which includes methylene chloride, chloroform or dichloroethane.
The preferred solvent is methylene chioride. A suitable base such as triethylamine may
be added, followed by an alkyl or aryl chloroformate, such as f-butyl chloroformate or
phenyl chloroformate (shown). The mixture is stirred at between 0 - 85° C, preferably at
reflux temperature, for 2 - 24 hr, and the volatiles are removed providing carbamate V.
The carbamate and arylamine IV are mixed in a non-protic, anhydrous solvent such as
THE, ether, toluene, dioxane, n{ethylene chloride or ethyl acetate. The preferred solvent
is THF. The mixture is stirred at between 0 - 110 C, preferably at reflux temperature, for
2 - 24 hr, and the volatiles are removed. Purification of the residue as above provides the
product of formula I or precursors thereof.

In Method D an arylamine of formula IV is dissolved in a suitable solvent such as'a THF.
A suitable alkyl or aryl chlorofonmate, such as ¢-butyl chloroformate or phenyl
chioroformate (shown), is added. The mixture is stirred ath 0 - 85°C, preferably - .-
at 0°C, for 2 - 24 hr, at which time the reaction is quenched with aqueous, saturated -
sodium bicarbonate. Extractions with a suitable solvent, such as ethyl acetate, provide
carbamate Va upon concentration. The carbamate and arylamine I1a 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 - 110°C,
preferably at 0°C, for 2 - 48 b, in 2 sealed tube. PS-trisamine and PS-isocynate resins
are added, and the reaction mixture was shaken for 3 days. Filtration and concentration
provides the product of formula I or precursors thereof.

Arylamine intermediates of formula ITa are either commercially available or can be made
by methods known to those skilled in the art. '

Methods by which some intermediates I and IV, G’ = Ar-X-Y-Z (Scheme I) may be
prepared are described below. In Method E (Scheme II), a bromoarylamine VI, which
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may be commercially available or easily prepared by one skilled in the art, is reacted with
a cycloalkenone VII in the presence of a transition metal catalyst, for example a
palladium(lI) catalyst such as bis(triphenylphosphine)palladium(II) chloride, in the

5 Schemell
Method E
0 Pd(Phy),CL, 0
: DPPP "
H,NXBr  + _—
: ), NaHco, HN,
" DMF X n
[+
vi Vil 150°C vill
n=1-4
Method Bor C l
0
phosgene 0
Vil CH,CL, Method A H n
aq NaHCO. o ~X n
oo 2 OCNy .~ .
IX X
Method F
1. t-BuLi Vi
Br-X-G, ————=  Bu;Sn-X-G, H,NAr,-X-G,
x1 2. Bu,SnCl X Pd(PPhy), -
Gy=Y-Zor
a precursor

presence of a bis(triphenylphosphine) chelator, such as 1,2-
bis(diphenylphosphino)ethane (DPPE), 1,1°-bis(diphenylphosphino)ferrocene (DPPF)

10  and 1,3-bis(diphenylphosphino)propane (DPPP), preferably DPPP, and a base,
preferably sodiun bicarbonate, in a suitable solvent, preferably DMF at a temperature of
about 150 °C to provide VIIL. VIII may then be used (as IV) in Method B (Scheme I, or

54



GHEQTFTF" L9 S9T09

10

15

20

30

R e L T A

Docket No. 9/161 PV

converted to isocyanate IX 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 IIl) in Method A. The
resulting product X may be modified further by methods known by one skilled in the art
to obtain the desired compound c:f formula L.

In Method F, bromide XI is reacted with a strong base, such as t-butyl lithium, ina
suitable solvent, such as THF, with tributyltin chloride at a temperature of about 50 °C
to —100 °C, preferably about —78 °C to give XII. XII is then reacted with VI in a suitable
solvent, such as THF or 1,4-dioxane, in the presence of a transition metal catalyst,
preferably tetrakis(triphenylphosphine)palladium(0), at a temperature of about 50 °C to
150 °C, preferably about 100 °C and in a sealed tube, providing XIII. XIII may then be
used (as IV) in Method B or C (Scheme I), or conveited to the corresponding isocyanate
as described in Method E, and used (as IIT) in Method A.

Methods by which Y and Z may be joined to X are illustrated in Scheme Ill. As
illustrated by Method G, if one desires 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 reductive amination conditions. For example, ketone
X 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 & suitable reducing agent, preferably
sodium cyancborohydride or sodium (triacetoxy)borchydride, to provide the desired
product XIV.

Method H illustrates a procedure for obtaining a methylene group for Y and a primary or
secondary amine for Z. An X group bearing an aldehyde and a halogen, preferably
bromine (X V), may be reacted with a primary or secondary amine under reductive
amination conditions as described in Method G to provide XVI. This intermediate may
then be used as described for XI in Method F.
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Scheme 111

Methed G

O

N H
G~ ~Ar )n
T
X
n=14

Method H

Br-X-CHO

xv

RNHR'

reductive
amination

RNHR'

reductive
amination

" T A T L TR PR )

N(R)R'

XV
-N(R)R' = -Y-Z
n=14

Br-X-CH,-N(R)R’

Xvl
-CHN(R)R' = -Y¥-Z

The synthesis of additional intermediates corresponding to IV and V may be -

accomplished by methods similar to those described in the literature or known to those

skilled in the art. Some of these methods are exemplified in the synthetic examples

below.

1-[4-(6-{[Bis-(2-cyano-cthyl)-amino]-methyl}-pyridin-3-yl)-naphthalen-1-yI}-3-(5-

SYNTHETIC EXAMPLES

EXAMPLE 1

tert-butyl-2-methyl-phenyl)-urea
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NO,BF! H,, Pd/C i /j<
CH,CN NO, di-t-butyl dicarbonate 'I‘ (o)
H
0’>

& 0

H,N .

¢

BCh, NEY,
Method C

Na{AcO),BH
CICH,CH,CI

To a solution of 4-terr-butyl toluene (33.7 mmol) in acetonitrile (150 mL) at 0°C was
added nitronium tetraflucroborate (40.5 mmol). After 30 min at room temperature, the
reaction was diluted with water (50 mL) and extracted with ethyl acetate (3x30 mL). The
combined organic extracts were washed with brine and dried (MgSO,). Removal of the
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volatiles in vacuo left a residue; flash chromatography using 10 % methylene chloride /
petrolcum cther as eluent provided 4-fers-butyl-2-nitrotoluene.

4-tert-Butyl-2-nitrotoluene (1.1 mmol) was dissolved in DMF (10 mL). The catalyst
5 (10% Pd/C, 5 mg) was added followed by the addition of di-fers-butyl dicarbonate (1.4
mmo}). The system was purged with argon then exposed to Hj (1 atm) for 12 h. The
mixture was filtered over a pad of celite; the filtrate was diluted with water and extracted
with ethyl acetate (3x10mL). The combined organic extracts were washed with brine and
dried (MgSQy). N-Boc-5-tert-butyl-2-methylaniline was obtained as a crystalline solid,
10 265 mg, after the evaporation of volatiles.

To a mixture of N-boc-5-tert-butyl-2-methylaniline (0.8 mmol) and triethylamine (0.22
mol) in benzene (10 mL) at room temperature was added vig syringe boron trichloride
(0.4 mmol). The resulting heterogenous mixture was stirred at 80°C for 30 min. The
15  heat source was removed, and aminonaphthalene 1 was added (0.7 mmol). The reaction
mixture was stirred at room temperature for 16 h. The reaction mixture was diluted
with water (10 mL}) and extracted with ethy] acetate (3x10 mL). The combioed organic
extracts were washed with brine and dried (MgS0O,). Removal of the volatiles in vacuo
left a residue; flash chromatography using 10% MeOH / EtOAc as eluent provided 300
20  mg of the desired urea.

BBEITTT" £9 SATOS

This urea was subjected to acidic conditions to remove the acetal which exposed the
aldehyde functionality. In 1,2-dichloroethane, 1.25 equivalents of bis(2-
cyanoethyl)amine were added to this aldehyde followed with the addition of sodium

25 triacetoxyborohydride (1.5 equivalents). After column chromatography (5%
methanol/ethyl acetate), the title compound was obtained.

EXAMPLE 2 )

1(6-tert-Butyl-2-chloro-3-methyl-pyridin-4-yl)-3-|[4-(6-morphelin-4-ylmethyl-
30 pyridin-3-yl)}-naphthalen-i-yl]-urea:
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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 (41 mmol). The resultant yellow-green
solution was stirred at —78 °C for two h then was transferred to & 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

stirring for 16 hours, 5% aqueous HCl was added (25 mL) and the mixture was stirred for -

15 min. The aqueous layer was saturated with NaCl (s) and the layers were separated.

The aqueous portion was extracted with diethyl ether (3 x 60 mL) and the combined
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organics were extracted with 0.5 M NaOH (6 x 30 mL). The cornbined basic extracts
were acidified to ~pH 2 with 3 M HCI (~30 mL) and the suspension was extracted with
diethyl ether (3 x 100 mL). The combincd ethereal extracts were dried (MgS04), filtered
and the solvent was removed to afford the boronic acid as a beige solid (2.3 g) which was
used without further purification.

This boronic acid (0.70 mmol) and 5-bromo-2-(morpholin-4-ylmethyl)pyridine (0.70
mmol) were dissolved in a biphasic mixture of dimethoxyethane (2 mL}) and 2 M aq.
Na2CO03 (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 reaction was
cooled to room temperature and was partitioned between water (10 mL) and ethy] acetate
(75 mL). The layers were separated and the organic portion was washed with brine (20
mL), dried (MgS04), filtered and the solvent was removed to afford a brown solid.
Column chromatography afforded the product as a beige solid.

This material (0.50 mmol) was dissolved in 2 mL anhydrous dioxane and HC] was added

(2.5 mmol). The solution was stirred at room temperature for 16 hours. To the resultant -

suspension was added diethy) ether (5 mL) and the mixture was chilled to 0 °C.
Neutralization whith aq. NaOH and filtration afforded 4-[6-(morpholin-4-
ylmethyl)pyridin-3-yl]-1-aminonaphthalene as a light brown solid (100 mg).

s e T T W NI
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A mixture of 2-r-butyl-6-chloro-5-methylpyridine-4-carboxylic acid methyl ester (2.27 g,
9.39 mmol) and LiOH monohydrate (2.36 g, 56.3 mmol) in methanol (30 mL) and water
(10 mL) was stirred at room temperature for 24 h. The mchouwnsthen concentrated
and purified by chromatography on silica gel (cluent: 5 % TFA in dmhlommcthme) to
give the corresponding carboxylic acid (1.41 g, 66.3 %).

To a stirred solution of the above carboxylic acid (0.54 g, 2.36 mmol) and tricthylamine
(0.66 L, 4.75 mmol) in THF (6 mL) at -10 °C was added dropwise ethyl chloroformate
(0.34mL, 3.51 mmol). The resulting mixture was stirred at 0 °C for 1 h. A solution of
sodium azide (0.40 g, 6.0 inmol) in water (2 mL) was added and stirring was continued

 for another 1 h. The mixture was extracted with toluene. The organic phasc was

separated, dried with sodium suifate, and concentrated to 15 mL. It was then heated at
reflux for 2 h forming the isocyanate in situ, before a solution of 4-{6<(morpholin-4-
ylmethyl)pyridin-3-yl}-1-aminonaphthalene (0.39 g, 1.23 mmol) in dichloromethane (5
mL) was added. The reaction was stirred at room temperature overnight. Concentration
and chromatography on silica gel (eluent: ethyl ecetate) afforded the title compound (6.60
g, 899 %).
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EXAMPLE 3

1-[S-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]amine

LIOH 1) DMF, POC, NHNH, E(OH
MeO
2) NaPF,, Hy0
Me,N-. /"“%
N°:BF.
NO, EtOH
@& 73 @
. H—N

= a
3

Methyl 4-t-butylphenylacetate (20 mmol) was dissolved in McOH (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

10  remaining residue was diluted with water and neutralized to pH 4 with 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 POCI; (79.6 mmol).
15  After 5 min, 4--butylphenylacetic acid (19.9 mmol) was added and the reaction vessel

was trensferred 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 (19.8 mmol) in water (200 mL). When

precipitation of solids was complete, they were filtered, washed with water, and dried
20 (7.8g,97%).
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The above salt (S mmol) was taken up in EtOH (50 mL), and the resulting suspension
was treated with hydrazine hydrate (5 mmol). The reaction vessel was transferred toa
90°C oil bath, and the reactiqn 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-f-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 b. Volatiles were removed under
reduced pressure afier the reaction was quenched with aqueous NaHCO;. The residue
was taken up in water and extracted with CH,Cl;. The organics were combined, dried
over MgSQ,, and concentrated to leave a yellow oil which was chromatographed on
silica gel (cluent: CH;Cl/EtOAc, 6:4) to give 4-{4-1-butyl-2-nitrophenyl)pyrazole as a
yellow crystalline solid (71 mg, 58%).

4-(4-t-butyl-2-nitropheny!)pyrazole (0.27 mmol) was dissolved in EtOH (3 mL) and -
treated with 10 % PA/C (02 eq by weight of nitro compound), followed by NH(CO;H

(2.7 mmol). Afier 30 min, the catalyst was filtered through a bed of diatomaceous earth,

and the filtrate was concentrated under reduced pressure. The residue was taken up in
water, the resulting solids were filtered, weshed with water and dried (54 mg, 93%),
giving the title compound.. '

" EXAMPLE 4

1-(5-tert-Butyl-2-methyl-phenyl)-3-(4-{ 6-[(3-methoxy-propyl)-methyl-amino]-
pyridin-3-y1}-naphthalen-1-y))-uréa
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2,5-Dibromopyridine (100 mg) was heated to 115 °C in a sealed tube in the presence of

5  3-methoxy-propyl-1-methylamine (2 mL) for 48 h. A Suzuki coupling and removal of
the fert-butyl carbamate (analogous to the procedures in Example 2) afforded the
desired naphthylamine.

5-tert-Butyl-2-methylaniline (0.56 mmol) was dissolved in dichloromethane (20 mL).

10  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. 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, and concentrated to approximately 5 mL of solution.
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The desired naphthylamine was added (0.47 mmol) in dichloromethane (5 mL). 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.

EXAMPLE 5

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

FulF FulF
PhOCOCI -~ ‘0.
NH, : HJLOPh
F. FF ‘%O“, N(} F F |
CEL b 5.
1 - i
” OPh Method D IIiJL
H

A stirred solution of 3-trifluoromethylaniline (4.7 mmol) in dry THF (30 m!) at 0°C was.
treated with phenyl chloroform_al:e_(4.8 mmol). After Zh, the reaction mixture was :
quenched with aqueous, saturated sodivm bicarbonate solution and extracted with EtOAc.
The combined organic Iayers were washed with aqueous, saturated sodium bicarbonate
solution and brine, and were dried over solid MgSO,. Concentration afforded the .

-carbamate (97%). A mixture of 3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-
1-y!] amine (0.06mmol) and the above-mentioned carbamate (0.65mmol) was heatedina
sealed tube for 2 days. The reaction mixture was cooled to RT. PS-trisamine (100 mg,
Argonaut) and PS-isocynate resins (150 mg, Argonaut) were added, and the reaction
mixture was shaken for 3 days. The reaction mixture was filtered and concentrated to
provide the title compound. '
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The following additional examples were prepared by methods analogous to those
described above:

1-(2-tert-Butyl-5-methy!-pyridin-4-yl)-3-[4(6-morpholin4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-(S-tert-Buty]-2-methylphenyl}-3-{4-[6-(morpholin-4-ylmethyl)pyridin-3-yl]naphthalen-
1-yl} urea: :

1-(3,3-Dimethy}-2-0x0-2,3-dihydro- 1 H-indol-5-yl)-3-[4-(6-morpholin-4-yimethyl-
pyridin-3-yl)-naphthalen-1-yl)-urea

1-(3-Amino-3-tert-butyl-2-methoxy-phenyl)-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]-
urea,

* 1-{4-Methyl-biphenryl-3-yl)-3-[4-(6~-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-

yl]-urea;

1 -(4-tert-Butyl-biphenyl-2-yl)-3-[4—(6—moxpholin—4—ylmeﬂ1yl-pyridin-3 -yl)-naphthalen-1-
yl]-urea;

1-(5- {4—[3-(5-tert-Butyl—Z—methoxyﬁhenyl)-ureido]-naphthalm: 1-yl}-pyridin-2-
ylmethyl)-piperidine-3-carboxylic acid amide

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

1-(5-sec-Butyl-2-methoxy-phenyl)-3-[4(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl]-urea;

1 -(S-teit-Butyl—Z—methoxymcthyl—phmyl)d -{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-}-yl]-urea;

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-2-methoxy-phenyl)-3-(4-{6-[4-(3-methoxy-phenyl)-piperazin-1-
ylmethyl]-pyridin-3-yl}-naphthalen-§-yI)-urea

1{5-tert-Butyl-2-methoxy-phenyl)-3-[4-(5-morpholin-4-ylmethyl-pyrazin-2-yl)-
naphthalen-1-yl]-urea
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1(S-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-{ [(2-cyano-ethyl)-(tetrahydro-furan-2-

ylmethyl)-amino]-methyl}-pyridin-3-y1}-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-{[(2-cyano-cthyl)-pyridin-3-ylmethyl-amino]-

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

1-(5-tert-Butyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-

naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxy-phenyl)-3- [4-(6-thiomorpholin-4-ylmethyl-pyridin-3-y1)-

naphthalen—l-yl]—

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-[61-0x0-1A4-thiomorpholin-4-ylmethyl)-

pyridin-3-yl}-naphthalen-1-y1}-urea

1(5-tert-Butyl-2-methoxy-phemnyl)-3-{4-[6-(1-oxo-tetrahydro-thiopyran-4-ylamino)-

pyridin-3 -yl]-naphthalcn- <yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4—[6-(2,6—d:methyl-mozpholm-4-yhnethyl)-

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

-(5-te11-Butyl-—2-methoxy—phenyl)—3-{4—[6-(2-methoxymethyl-morphohn—4—ylmethyl)—

pyridin-3-yl]-naphthalen-1-yl}-urea

1+(5-tert-Butyl-2-methoxy-phenyl)-3-{4-{6-(2-methyl-3-0x0-piperazin-1-ylmethyl)-

pyridin-3-yl]-naphthalen-1-yl}-urea

1-{5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-oxa-5-aza-bicyclo[2.2.1}hept-5-ylmethyl)-

pyridin-3-yl]-naphthalen-1-y1}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(2-thia-5-aza-bicyclo[2.2:1 Jhept-S-ylmethyl)-

pyridin-3-yl}- en-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-[6-(3-oxo-piperazin-1-ylmethyl)-pyridin-3-yl]-

naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(4-methyl-piperazin-1-ylmethyl)-pyridin-3-

yl]-naphthalen-1-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6{4-pyridin-2-yl-piperazin-1 -ylmethyl)-

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

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

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4-[6-(tetrahydro-pyran-4-ylamino}-pyridin-3-y1}-
naphthalen-1-yl}-urea

15-tert-Butyl-2-methyl-phenyl)-3-(4-{6-[(3-methoxy-propyl)}-methyl-amino}-pyridin-3-
yi}-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-pyridin-3-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-y1)-
naphthalen-1-yl}-urea;

1-(6-tert-Butyl-3-ox0-3,4-dihydro-2H-benzo[ 1 ,4]oxazin-8-yl)-3-[4-(6-morpholin-4-
yimethyl-pyridin-3-y!)-naphthalen-1-yl]-urea

I1-[4-(6-{[Bis-(2-cyano-ethyl}-amino]-methyl}-pyridin-3-yl)-naphthalen-1-yl]-3-(5-tert-
butyl-2-methoxy-phenyl)-urea

1-[5{1,1-Dimethy}-propyl)-2-methoxy-phenyl]- 3-[4-(6-morphohn—4—yhndhyl-pyndm-3- S

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

-[S-tert-Butyl-z-(1H-pynml-4-yl)-phcnyl]—3-[4-(6-moxphobn—4—ylmethyl-pyndm—3-yl)- .‘
naphthaien-1-yl]-urea; _

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

-[5-tm-Buty1-2-(3-hydroxy-propyl)—phmyl]—ii-[4-(6—mo:phohn—4—yhnethyl—pyndm
yD)-naphthalen-1-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-(4-[3-(5-tert-Butyl-2-methoxy-phenyl)-ureido)-naphthalen-1-yl}-pyridin-2-yl)-
acetamide

N-(5-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl]-ureido}-phenyl)-acetamide
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N—(S-tert-Butyl—Z-methoxy-3-{3 [4-(6-morpholm-4-ylmethyl-pyndm-3-yl)-naphtlm]en—1-
yl]-ureido}-phenyl)-N-methyl-acetamide

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

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

ASSESSMENT OF BIOLOGICAL PROPERTIES

Inhibition of TNF Production in THP Cells

The inhibition of cytokine production ¢can be observed by measuring inhibition of TNFa
in lipopolysaccharide stimulated THP cells (for example, see W, Prichett ef al., 1995, J.
Inflammation, 45, 97). All cells and reagents were diluted in RPMI 1640 with phenol red

and L-glutamine, supplemented with additional L-glutamine (total: 4 i::l\d), 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;
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 H2O vehicle;
final incubation volume wes 250 pl. Overnight incubation (18 - 24 hr) proceeded as
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described above. Assay was terminated by centrifuging plates 5 min, room temperature,
1600 rpm (400 x g); supematants were transferred to clean 96 well plates and stored -
80°C until analyzed for human TNFa by a commercially available ELISA kit (Biosource
#KHC3015, Camarillo, CA). Data was analyzed by non-linear regression (Hill equation)
to generate a dose response curve using SAS Software System (SAS institute, Inc., Cary,
NC). The calculated IC50 value is the concentration of the test compound that caused &
50% decrease in the maximal TNFa production. '

Preferred compounds including those from the synthetic examples above were evaluated
and had ICsp < 10 pM in this assay.

Inhibition of other cytokines

By similar methods using peripheral blood monocytic cells, appropriate stimuli, and
commercially available ELISA kits (or other method of detection such as
radioimmunoassay), for a particular cytokine, inhibition of 1L-1p, GM-CSF, IL-6 and
IL-8 can be demonstrated (for example, see J.C. Lee er al., 1988, Int. J.
. Immunopharmacol., 10, 835). '
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What is Claimed is:

1. A éompound of the formula (I):

W
Ar—X—Y—2Z
H H
(¥

wherein:

Gis:
an aromatic Cg.1p carbocycle or a nonaromatic Cs.jpcarbocycle saturated or unsaturated;

& 6-10 membered heteroaryl containing 1 or more heterostoms 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,NendS; '

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

Aris:

phenyl, naphthyl, guinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, benzimidazolyl, benzofuranyl, dihydrobenzofuranyl, indolinyl,
benzothienyl, dihydrobenzothienyl, indanyl, indenyl or indolyl each being optionally
substituted by one or more Ry or Rs;
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Xis:
a Cs4 cycloalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one
to three Cy4alkyl, Cy4 alkoxy or Cy4 alkylamino chains;

5
phenyl, furanyl, thieny, pyrrolyl, pyrazoly), imidazolyl, pyridinyl, pyrimidinyl,
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl,
benzimidazole, 3H-imidazof4,5-b]pyridine, piperazinyl, pyridazinyl or pyrazinyl;
10
i
E Yis:
oi
0 .
- a bond or a C,4 saturated or unsaturated branched or unbranched carbon chain optionally
“J 15  partially or fully halogenated, wherein one or more methylene groups are optionally
!’_b - feplaced by O, N, or 8(O)r, and wherein 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; ' -
&
g :
20 Zis:

phenyl, pyridinyl, pyrimidiny}, pyridazinyl, pyrazinyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, pyranyl, each being optionally substituted with one to three
hatogen, C) alkyl, C,¢ alkoxy, hydroxy, amino, mono- or di{{C;.3 alkyl)amino, Ci.¢

25 alky)l-S(O)m. CN, CONH,, COOH or phenylamino wherein the phenyl ring is optionally
substituted with one to two halogen, C; alkyl or Cy4 alkoxy;

tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxolanonyl, l@-dioxanonyl, 1,4-dioxanyl,

morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, thiomorpholino sulfonyl,
30  piperidinyl, piperidinonyl, piperazinyl, tetrahydropyrimidony}, cyclohexanonyl,

cyclohexanolyl, pentamethylene sulfidyl, pentamethylene sulfoxidyl, pentamethylene
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sulfonyl, tetramethylene sulfide, tetramethylene sulfoxidyl or tetramethylene sulfonyl
each being optionally substituted with one to three cyano, C,.¢ alkyl, C;¢ alkoxy,
hydroxy, amino, mono- or di-(C;.3 alkyl)amino-C,.; alkyl, CONH;, phenylamino-C;.;
alkyl or C,.3 alkoxy-C; 3 alkyl;

halogen, C4 alkyl, cyano, amino, hydroxy, C,.s alkoxy, NH2C(O), mono- or di{C;.3alkyl)
aminocarbonyl, mono- or di(Cy.salkyl)amino, secondary or tertiary amine wherein the
amino nitrogen is covalently bonded to C;.3 alkyl or C,.s alkoxyalkyl, pyridinyl-C,; alkyl,
imidazolyl-C\.3 alkyl, tetrahydrofuranyl-C, .3 alky), nitrile-C, .3 alkyl, carboxamide-C;3
alkyl, 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,.¢ alkyl-S(O)y, or phenyl-
S(O)r, wherein the phenyl ring is optionally substituted with one to two halogen, C,.¢
alkoxy, hydroxy, halogen or mono- or di{C,.3 alkyl)amino;

C\6 alkyl-S(O)m, and phenyl-S(O)., wherein the phenyl ring is optionally substituted
with one to two halogen, C1¢ alkoxy, hydroxy or mono- or di-(C,.5 alkyl)amino;

each R, is independently:

Ci-0 alkyl optionally be partiatly or fully halogenated, and optionally substituted with
one to three Cj.j9 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, Cy.5 alkyl which is optionally partially or fully
halogenated, Cs 4 cycloalkanyl, Cs g cycloalkenyl, hydroxy, cyano, C,.3 alkoxy which is
optionally partially or fully halogenated or NH;C(O), mono- or di(C;.;alkyl)amino, and
mono- or di(C,.salkyl)aminocarbonyl;

cyclopropyloxy, cyclg)putyloxy, cyclopentyloxy, cyclohexyloxy, or cycloheptyloxy each

being optionally partially or fully halogenated and optionally substituted with one to three
Ci-3 alkyl groups optionally partially or fully halogenated, CN, hydroxyC, salkyl or aryl;
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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; '

phenyloxy or benzyloxy each being optionally partially or fully halogenated and
optionally substituted with one to three C.3 alkyl groups optionaily partially or fully
halogenated, CN, hydroxyC,.salkyl 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, cyclobeptanyl,
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,.;alkyl 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;.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, cyano, C).; alkyloxy
which is optionally partially or fully halogenated, NH,C(O), mono- or di(C,.
salkyl)aminocarbonyl; the Cs.14 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,
bicyclohexenyl or bicycloheptenyl, wherein such cycloalkenyl group is optionally

substituted with one to three C, 3 alkyl groups;

cyano, halogen;
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550
50




6E6STFY " L9859T09

10

15

20

25

30

e L L LA L ST A . D] VATV E G . v s aaumaeme =N

Docket No. 9/161 PY

methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl;

silyl containing three C,, alkyl groups optionally partially or fully halogenated;

Css alkyny] branched or unbranched carbon chain optionally partially or fully
balogenated, wherein one or more methylene groups are optionally replaced by O, NH or
S(O)m and wherein said alkyny! group is optionally independently substituted with one to
two oxo groups, pyrroldinyl, pyrrolyl, one or more C; 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;

each R, Ry, and Rs is

2 C,.¢ branched or unbranched alkyl optionally partially or fully halogenated, acetyl,
aroyl, Cy4 branched or unbranched alkoxy, each being optiomlly partially or fully

- halogenated, halogen, methoxycarbonyl, C;.3 alkyl-S(O)m opt:onally parhally or fully

halogenated, or phenylsulfonyl;

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

pitro; or

mono- or di-(Cy4 alkyl)amino-S(O); optionally partially or fully halogenated, or
HaNSOy;

cachR; is indcpendmﬂy:
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phenyl, naphthyl, morpholinyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl,
pyrrolidinyl, imidazolyl, pyrazolyl, thiazolyl, oxazoyl, triazolyl, tetrazolyl, thienyl, furyl,
tetrahydrofuryl, isoxazolyl, isothiazolyl, quinolinyl, isoquinolinyl, i;dolyl.
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 heteroary] 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,.salkyl, naphthyl Cs alkyl,
halogen, hydroxy, oxo, cyano, C;.3 alkyloxy optionally partially or fully halogenated,
phenyloxy, naphthyloxy, heteroa:yﬁxxy or heterocyclicoxy wherein the 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 paregraph,

NH,C(0), 2 mono- or di-(C;;alkyl) aminocarbonyl, C).s alkyl-C(0)-C,.4 alkyl, amino-C,.
~ 5 alkyl; mono- or di-(C}.satkyl)amino-Cy.s alkyl, amino-S(O)z, di-(C;.salky!)amino-S(0),,

Ry-Cy.s alkyl, Ry-C,.5 alkoxy, Rg-C(0)-C.5 alkyl, Ri¢-Ch.s alkyl(Ry;)N, carboxy-mono- or
di-(Cy.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,
cyclohexanoquinolinyl, cyclopentanoisoquinolinyl, cyclohexanoisoquinolinyl,
cyclopentanoindolyl, cyclohexanoindolyl, cyclopentanobenzimidazolyl,
cyclohexanobenzimidazolyl, cyclopentanobenzoxazolyl, cyclohexanobenzoxazolyl,
cyclopentanoimidazolyl, cyclohexancimidazolyl, cyclopentanothienyl and

cyclohexanothienyl; wherein the fused aryl or fused heteroaryl ring is independently
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substituted with zero to three phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, thieny), furyl, isoxazolyl, isothiazolyl. C15 -
alkyl which is optionally partially or fully halogenated, halo, cyano, 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;salkyl)amino, phenylamino,
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic
moiety is as hereinabove described in this paragraph, NH,C(0), mono- or di{C;. .
salkyl)aminocarbonyl, Cy4 alkyl-OC(0), C; alkyl-C(0)-Cy4 alkyl, amino-C;.s alkyl,
mono- or di~(Cj.3)alkylamino-C,.s alkyl, Ryz-Cy.s alkyl, R53-Cy.s alkoxy, Ri-C(0)-Ci.s
alkyl or Ri5-Cy.salkyl(R1¢)N;

cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexanyl, cycloheptamyl,
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
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).3alkyl .

groups,

Ch alkyl-phenyl-C(O)-Cy4 alkyl-, Cy.4 alkyl-C(O)-Cy.4 alkyl- or Cys alkyl-phenyl-
S(O)m-Ci4 alkyl-;

C;.¢ alkyl or C;.¢ branched or unbranched alkoxy each of which is optionally partially or
fully halogenated or optionally substituted with R)3;

OR,3 or Cy alky] optionally substituted \i\_fith ORyg;
amino or mono- or di-(C;_salkyl)amino optionally substituted with Ris;

J
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Rz0C(O)N(Rz1)-, Ro20- or R3R24NC(0)-; Rag(CHo)uC(O)N(R21)- or
Ra26C(O)(CHz)uN(Ra1)-:

Cz.calkenyl substituted by Rz3Ra¢NC(0)-;

Cz. 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)n and wherein said alkynyl group is optionalty independen;.ly substituted with one to
two oxo groups, pyrroldinyl, pyrrolyl, morpholiny), piperidinyl, piperazinyl, imidazolyl,
phenyl, pyridinyl, tetrazolyl one or more C;.4 alky! 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
aroyl;
Rgisa:
C14 alkyl optionally partially or fully halogenated and optionally substituted with Rag; .
each Ry, Ry, Rg, Rug, Riz, Ris. Ry, Ris, Ry, Rys, Rzs and Ry is independently:
nitrile, phenyl, morpholino, piperidinyl, piperazinyl, imidazolyl, pyridinyl, tetrazolyl,

amino or mono- or di<{C;salkyl)amino optionally partially or fully halogenated; .

each R); and R4 is independently:
hydrogen or Cy4 alkyl optionally partially or fully halogenated;

Ris is independently:
hydrogen or a C,4 alkyl optionally independently substituted with oxo or Ras;
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Rao is independently:
Cs-10 alky] optionally partially or fully halogenated, phenyl, or pyridinyl;

Ra; is independenty:
hydrogen or C, 3 alkyl optionally partially or fully halogenated;

each Ry, Ra; and Ry is independently: )
hydrogen, Cy. alkyl optionally partially or fully halogenated, said C).¢ alkyl is optionally
interrupted by one or more O, N or S, said C, ; alky] also being independently optionally
substituted by mono- or di-(C)-3alkyl)aminocarbonyl, phenyl, pyridinyl, amino or mono-
or di<(C)4elkyl)amino each of which is optionally partially or fully halogenated and
optionally substituted with mono- or di<{C;.3alkyl)amino;
or Ry and R;4 taken together optionally form a heterocyclic or heteroaryl ring;

m=0,1o0r2;
WisOorSand

pharmaceutically acceptable derivatives thereof.

2. The compound according to claim 1 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[1,4}oxazin-3-onyl, benzodioxolyl,
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benzo{1,3]dioxol-2-ony}, benzofuran-3-onyl, tetrahydrobenzopyranyl, indolyl, indolinyl,
indolonyl, indolinonyl, phthalimidyl;

oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, piperazinyl,
morpholinyl, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl, tetramethylene
sulfoxidyl, oxazolinyl, thiazolinyl, imidazoliny), tertrahydropyridinyl, homopiperidinyl,
pyrrolinyl, tetrahydropyrimidinyl, decahydroquinolinyl, decahydroisoquinolinyl,
thiomorpholinyl, thiazolidinyl, dihydrooxazinyl, dihydropyranyl, oxocanyl, heptacanyl,
thioxany] or dithianyl;

wherein G is substituted by one or more R, Rz or Rs.

3. The compound according to claim 2 wherein

G is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,
benzimidazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl, benzpyrazoly!,
dihydrobenzofuranyl, dihydrobenzothiophenyl, indanyl, indenyl, indolyl, indoliny],
indolonyl or indolinonyl, wherein G is substituted by one or more R), Rz or R3;

Aris:

naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrahydroquinolinyt,
tetrahydroisoquinolinyl, indanyl, indenyl or indolyl each being optionally substituted by

one or more Ry or Rs groups;

Xis:
phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyZ,
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidy!, piperdinyl,

piperazinyl, pyridazinyl or pyrazinyl;

Yis:
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abond or

- & Cy4 saturated or unsaturated carbon chain wherein one of the carbon atoms is optionally

replaced by O, N, or S(O)r, and wherein Y is optionally independently substituted with
one to two oxo groups, pheny! or one or more C,4 alkyl opiiomlly substituted by one or
more halogen atoms;

Zis:

phenyl, pyridinyl, pyrimidiny), pyridazinyl, pyrazinyl, imidazolyl, furanyl, thienyl,
dihydrothiazolyl, dihydrothiazolyl sulfoxidyl, pyranyl, pyrrolidinyl which are optionally
substituted with one to three cyano, C,.3 alkyl, C,.3 alkoxy, amino, mono- or di{C).
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 sﬁlﬁdyl. ;euamcthylené sulfoxidyl or
tetramethylene sulfonyl which are optionally substituted with one to three cyano, C;.3
alkyl, Cy alkoxy, amino, mono- or di-(Cy.3 alkyl)amino, CONHa, or OH;

cyano, Cy.s alkyl-S(O)m, halogen, hydroxy, C;4 alkoxy, amino, mono- or di{C,.¢
alkyl)amino, mono- or di-(C)-; alkyl)aminocarbonyl, or NH2C(0);

each R; is independently:

Ca ¢ alkyl optionally partially or fully halogenated, and optionally substituted with one to
three Cy scycloalkyl, 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 partielly or fully halogenated, hydroxy, cyano or
Ci.alkoxy which is optionally partially or fully halogenated,

81
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cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or
bicyclohexanyl, each being optionally partially or fully halogenated and optionally
substituted with one to three C,; 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, CHOR, >C=0,>C=S or
NH; or

silyl containing three C;4 alkyl groups optionally partially or fully halogenated;

R; is independently:

halogen, C,; alkoxy, C,2 alkylsulfonyl or cyano;

R; is independently:

phenyl, 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 partielly or fully halogenated, cyclopropanyl, cyclobutanyl,
cyclopentanyl, cyclohexanyl, cycloheptanyl, bicyclopentanyl, bicyclohmnyl?
bicycloheptanyl, phenyl C,5 alkyl, naphthyl Cy.s alkyl, halogen, oxo, hydroxy, cyano, Cy.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<(Csalkyl)amino, phenylamino,
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroary] o heterocyclic
moiety is as hereinabove described in this paragraph, NH2C(O), a mono- or di<(C,.
salkyl)aminocarbonyl, C,.s alkyl-C(O)-C,4 alkyl, mono- or di-(C;.;alkyl)amino, mono-~ or
di~(C\.3)alkylamino-C,.s alkyl, mono- or di-(C;.;alkyl)amino-S(0)z, R+-C)-s alkyl, Rg-C15

»
e\



HE9TFTTTF" L9 S9T09

10

15

20

30

Daocket No. 9/161 PV

alkoxy, Ro-C(0)-Ci.s alkyl, Ryo-Cy.s alkyl(R1:)N, carboxy-mono- or di~(Cy.5)-alkyl-

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

OR,5 or C¢ alkyl optionally substituted with OR3;
amino or mono- or di- (C;-5 alkyl)amino optionally substituted with Rys;

R2oC(O)N(R21)-, R220- ; RisRaNC(0)-; RasCH2C(ON(R21)- or RagC(O)CHN(R21)-;
Caz.4alkenyl substituted by R»R2NC(0)-; or

Cz.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;
o )

Ra3 and Ry taken together optionally form mdazolyl, piperidinyl, morpholinyl,

piperazinyl or a pyridinyl ring.

4. The compound according to claim 3 wherein:

G is phenyl, pyridinyl, pyridony), naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,
benzothiophenyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, indanyl, indolyl,
indolinyl, indolonyl or indolinonyl, wherein G is substituted by one or more R;, Ry or R;;

Ar is naphthyl;

Xis

A
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phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl each being optionally independently substituted with one to three Cy4 alkyl, C;.
salkoxy, bydroxy, cyano, amino, mono- or di-(C,_; alkyl}amino, mono- or di-(C;.3
alkylamino)carbonyl, NH,C(Q), C; s alkyl-S(Q), or halogen;

Yis:
abond 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,.2 alkyl or C,;.; alkoxy;

tetrahydropyranyl, morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, piperidinyl,
piperidinonyl, piperazinyl or tetrahydropyrimidonyl which are oi:tion'a.lly substituted with - -
one to two C,.; alkyl or C; alkoxy; or

C,., alkoxy;

each R; is independently:
Cs.5 alky] optionally partially or fully halogenated, and optionally substituted with phenyl
substituted with zero to three halogen, C,_; alkyl which is optionally partially or fully
halogenated, hydroxy, cyano or C;.yalkoxy which is optionally partially or fully

halogenated;

cyclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or

' bicyclohexanyl, each being optionally partially or fully halogenated and optionally

Y

Yo



BHIFFT" £9859TDS

i0

15

25

30

e s IR R I Wl us e s mmbea =t TR 8T R i wad bty IO

Docket No. 9/161 PV

substituted with one to three Cy3 alkyl groups optionally partially or fully halogenated,
CN, hydroxyCy.salkyl or phenyl; and an analog of cyclopropyl, cyclobutyl,
cyclopentanyl], cyclobexanyl, bicyclopentanyl or bicyclohexanyl wherein one ring
methylene group is replaced by O; and ‘

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

halogenated,

each R; is independently:
bromao, chlaro, fluoro, methoxy, methylsulfonyl or cyano;
each Rj is independently:

phenyl, morpholino, pyridinyl, pyrimidinyl, pyrrolylidinyl, 2,5-pyrrolidin-dionyl,
imidazolyl, pyrazolyl, each of the aforementioned is optionally substituted-with one to

three Cy.3 alkyl which is optionally partially or fully halogenated, halogen, oxo, hydroxy; -

cyano and C).; alkyloxy optionally partially or fully halogenated; ,

C1.3 alkyl or C,.3 alkoxy optionally partially or fully halogenated or optionally substituted

with Ry7;

ORz or C,.; alkyl optionally substituted with OR;s;
amino or mono- or di<(C;-; alkyl)amino optionally substituted with R,9;

R20C(O)N(Rz1)-, RnO- ; RisRaNC(0)~; RazsCH2C(O)NRz1)- or RagC(O)CHN(Ra1)-
C24alkenyl substituted by R23R%NC(O)-; or

Ca.4 alkynyl substituted with pyrroldinyl or pyrrolyl;

85
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and
Rz3 and Ry taken together optionally form morpholino.

5 5. The compound according to claim 4 wherein
@ is phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl,
dihydrobenzofuranyl, indanyl, indolinyl, indolonyl, or indolinonyl , wherein G is
substituted by one ot more R;, Rz or Rj; -

10 Ar is 1-naphthyl;
(1]
Xis:
m .
¢ g phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
. 15 pyrazinyl; :
~
n
. Y is:
|73 .
. abond or B : o
g -CH;-, -CH;CHz-, -C(O)-, -O-, -S-, -NH-CH,CHyCH»- , -N(CH;)-, or -NH-;
| 20
each R; is independently:
Cs.5 alkyl optionally partially or fully halogenated, and optionally substituted with
25 phenyl;
. - cyclopropyl, cyclopentanyl, cyclohexanyl and bicyclopentanyl optionally substituted with

one to three methyl groups optionally partially or fully halogenated, CN, hydroxymethyl .
or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or '
30 trimethyl silyl;
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each R; is independently:

phenyl, morpholinyl, pyridinyl, pyﬁnﬁdhxyl, yrrolylidinyl, 2,5-pyrrolidin-dionyl,

imidazolyl or pyrazolyl, wherein any of the aforementioned is optionally substituted with

Cy.2 alkyl which is optionally partially or fully halogenated;

Ci.3 alkyl or C,; alkoxy each béing optionally partially or fully halogenated or optionally -

substituted with diethylamino;

ORy3 or Cy.3 alkyl optionally substituted with ORs;

amine or mono- or di-(C).3 alkyl)amino optionally substituted with R;g;
CH;C(O)NH-, Rz20- ; RnRa4NC(0)-; R2sCH2C(O)N(R2y)- or RnQ(O)CHzN(Rzl)-:
Ca4alkenyl substituted by RxRaNC(O)-; or

Ca4 alkynyl substituted with pyrroldinyl or pyrrolyl;

Ras and R4 are H or Ra; and Ra, taken together optionally form morpholino; and
Ra¢ is morpholino.

6. The compound according to claim 5 wherein

Gis .
phenyl, pyridiny! or naphthy] wherein G is substituted by one or more Ry, R; or R3;

Xis:
imidazolyl or pyridinyl;
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Yis:
-CHZ-: 'NH'CHZCHZCHQ_- or -NH-;

Z is morpholino;

each R, is independently:
tert-butyl, sec-butyl, tert-amyl or phenyl;

R; is chloro;
Rj is independently:

methyl, methoxy, methoxymethyl, hydroxypropy), acetamide, morpholino or
morpholinocarbonyl.

7. A compound selected from:
1-(2-tert-Butyl-5-methyl-pyridin-4-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl]-urea;

1<(3-Methyl-naphthalen-2-yi)-3-[4-(6-morpholin-4-ylmethy)-pyridin-3-yl)-naphthalen-1-
yl]-urea; ' :

1-(3-tert-Butyl-phenyl)-3-[4(4-morpholin-4-ylmethyl-phenyl)-naphthalen-1-yl}-urea;

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

1-(4-Methyl-biphenyl-3-yl)-3-[4(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yi}-urea;

1-(4-tert-Butyl-biphenyl-2-yl)-3-[4(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-
yl}-urea;
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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-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-1-yl]-urea;

1-(5-sec-Butyl-2-methoxy-phenyl)-3-[4-(6-morpholin-4-ylmethy}-pyridin-3-y1)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxy-3-propyl-pheayl)-3-[4-(6-morpholin-4-ylmethyl-pyri idin-3-yl)-
naphthalen-1-yl]-urea;

1-(5-tert-Butyl-2-methoxymethyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-
naphthalen-]1-yl]-urea;

I{S-ten-Btnyl-Z-methoxy-phenyl)-3 [4-(2-morpholm-4—ylmethyl—pyrmndm—5—yl)—
naphthalen-1-yl]-urea;

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

1-(S-te:t-Butyl-Z-methoxy-phenyl)-B-[4-(6-morpholm-4-ylmel.hyl- idin-3-yl)-
naphthalen-1-yi]-urea;

-(S-tat-Butyl-z-methoxy-phenyl)-B [4-(6-monphohn—4—ylm¢thyl-phmyl)—naphthalen—l-
yl]-urea;

1-(s-m-Butyl-z-me:hoxy-phenyl)-3-{4-[4{mhyd:o-pymn-4-y1.niino)-pheny1]-
naphthalen-l-yl}-urea

1-(5-tert-Butyl-2-methoxy-phenyl)-3- {4—[6-(4—methﬁ-p1pmnn—l-ylmethyl)-pyndm—3—
yi]-naphthalen-1-yl}-urea;

1-(5-text-Butyl-2-methyl-phenyl)-3-(4-{6-[(3-methoxy-propyl)-methyl-amino]-pyridin-3-
yl}-naphthalen-1-yl)-urea;

1(5-tert-Butyl-2-methyl-phenyl)-3-[4{(4-morpholin-4-ylmethyl-imidazol-1-yl)-
naphthalen-1-ylj-urea;

1-(5-tert-Butyl-2-methyl-phenyl)-3-{4-(4-morpholin-4-yimethyl-phenyl)-naphthalen-1-
yl]-urca;

1-(5-tert-Butyl-2-methyl-phenyl)-3-{4(6-morpholin-4-ylmethyl-pyridin-3-yI)-
naphthalen-1-yl}-urea;
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l-(S-tert-Butyl—Z—memyl-phenyl)-3-[4—[6{3-methoxy—pmﬁylamino)-pyﬁdin-3-yl]-
naphthalen-1-yl }-ures;

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

1-(5-tert-Butyl-2-morpholin-4-yl-phenyl}-3-[4-(2-morpholin-4-y]-ethoxy)-naphthalen- 1-
yl]-urea;

-(5-tert-Butyl-z-mmpholm-d—yI-phe.nyl)-S-[4-(6-morpholm—4—ylmeﬂ1yl—pyndm—3-yl)—
naphthalen-1-yl]-urea;

1-(6-tert-Butyl-2-chloro-3-methyl-pyridin-4-yl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)}-naphthalen-1-yl]-urea;

l-(6-1:m1-Butyl-z-chlom-3-meﬂ1yl-pyndm-4-yl}-3-[4—(6-thmmorphohn-4—ylmethyl—
pyridin-3-yl)-naphthalen-1-yl}-urea;

1-[2-Methoxy-5-(1-methyl-cyclopropyl)-phenyl]-3-[4-(2-morpholin-4-ylmethyl-
pyrimidin-5-yI)-naphthalen-1-yl]-urea;

1-[4~(6~-Morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-y1]-3-(3-trifluoromethyl-
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-(4-thiomorpholin-4-ylmethyl-
phenyl)-naphthalen-1-yl}-urea;

1-[5<(1,1-Dimethyl-propyl)-2-methoxy-pheny!]-3-[4(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-yl]-urea;

1-[5-(1-Cyano-cyclopropyl)-2-methoxy-phenyl}-3-[4-(2-morpholin-4-ylmethyl-
pyrimidin-5-yI)-naphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyi]-3-[4-(6-morpholin-4-ylmethy!-pyridin-3-yl)-
naphthalen-} -yl]-p:ea'

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-y1)-phenyl])-3-[4-(5-pyridin-4-ylmethyl-pyridin-
2-yl)-naphthalen-1-yl]-ures;

1-[5-tert-Butyl-2-(2-methyl-pyrimidin-5-yl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl]-ures; :
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1-[S-tert-Butyl-2-(3 -hydroxy-propyl)-phenyl]-B-[4-(6-lﬁorpholin-4-yhnethyl-pyridin-3-
yl)-naphthalen-1-yl]-urea;

1-[5-tert-Butyl-2~(3-morpholin-4-yl-3-oxo-propyl)-phenyl]-3-[{4-(6-morpholin-4-
ylmethyl-pyridin-3-yl)}-naphthalen-1-yl]-urea;

1-{5-tert-Butyl-2-(morpholine-4-carbonyl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-yl}-urea;

2-{4-tert-Butyl-2-(3-{4-[6(2,6-dimethyl-morpholin-4-ylmethyl)-pyridin-3-yl]-
naphthalen-1-yl}-ureido)-phenoxy]-acetamide;

3-{4-{3«(5-tert-Butyl-2-methoxy-phenyi)-ureido]- en-1-yl}-benzamide;

4-tert-Butyl-2-{3-[4-(2-chloro-4-morpholin-4-ylmethyl-phenyl)-naphthalen-]-yl]-
ureido}-benzamide

and the pharmaceutically acceptable derivatives thereof.

8. A compound selected from:

1-(2-tert-Butyl-5-methyl-pyridin-4-yl)-3- [4-(6-morphol|n-4-ylmethyl-pyndln-B-yl)-
naphthalen-1-yl}-urea;

1-(3-tert-Butyl-phenyl)-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-1-yl]-
urea; i

1-{(4-Methyl-biphenyl-3-y1)-3-[4-(6-morpholin-4-ylmethy)-pyridin-3-yl}-naphthalen-1-
yl]-urea;

1-(4—t=rt-Butyl—b1phenyl-2-yl)-3-[4-(6-morphohn-4—ylmethyl-pyndm-3-yl)-naphthnlen—l-

yl]-urea;

1-(5-1sopropyl-2-methyl-phenyl)-3- [4-(6-morpholm-4-ylmeﬂlyl-pyndm-3-yl)-
naphthalen-1-y]]-urea;

1-(5-scc—BMyl—2—meﬂloxy-phnnyl)-3 [4-(6—mo:pholm—4—yhn¢thyl-pyndm—3-yl)-
naphthalen-1-yl}-urea;

1-(5-tert-Butyl-2-methoxymethyl-phenyl)-3- [4-(6-monphohn-4-ylmethyl-pyndm-3-yl)-
naphthalen-1-yl}-urea;
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1-(5-tert-Butyl-2-methoxy-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-propyl)-methyl-amino}-pyridin-3-
yl}-naphthalen-1-yl)-urea;

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

1-(S-tert-Butyl-Z-meﬂayl-pyndln-B-yl)-3-[4-(6-morphohn-4-ylmethyl—pyndm-3-yl)-
naphthalen-1-yl]-urea;

1-{5-(1,1-Dimethyl-propyl)-2-methoxy-phenyi]-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-yl}-urea;

1-[5-tert-Butyl-2-(1H-pyrazol-4-yl)-phenyl]-3-[4-(6-morpholin-4-yimethyl-pyridin-3-yl)-
naphthalen-1-yl}-urea;

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

1-[5-tert-Butyl-2-(3-hydroxy-propyl)-phenyl]-3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl)-naphthalen-1-yl]-urea;

-[S-ten-Bmyl-Z-(momhohnH-cm-bonyl)-phenyI]-3-[4-(6-morphohn—4-yhnethyl-
pyridin-3-yl)-naphthalen-1-y1}-urea;

N~(5-tert-Butyl-2-methoxy-3-{3-[4- (6-m:pholmA—ylmethyl-pYndm-}yl)-naphthalen-l-
ylj-ureido}-phenyl)-acetamide

and the pharmaceuﬁcally acceptable salts thereof,

9. A pharmaceutical composition comprising & pharmaceutically effective amount of 2
compound according to claims 1 or 7.

10. A method of treating a disease mediated by cytokines which comprises
administering to a patient in need of such treatment a therapeutically effective amount of
a compound according to claims 1 or 7. .
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11.  The method according to claim 10 wherein the cytokine-mediated disease is
gselected 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, Alzheimer’s disease,
acute and chronic pain, contact dermatitis and atherosclerosis.

12. 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 purnlent meningitis, 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 lor 7 .

13. A method of making a compotmd of the formula(T) comprising:

a) reacting an arylamine with phenyl chloroformate in a suitable solvent with a suitable
base at 0 — 85°C for about 2 — 24 hours:

NH, —

o SCoPh g R p
: N0
H
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b) reacting the product of step a) with an arylamine shown below in a non—p.mtic
anhydrous at 0 — 110°C for about 2 — 24 hours; to produce a compound of the formula

@:

——

w
Ii Z-Y-X-Ar. -NHz Jjﬁq Ar—X—Y—2Z
G ~
G.N O.-Ph \’N |
1
B B OH

O;
wherein W is O and G, Ar, X, Y and Z are as defined in claim 1.
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ABSTRACT

Disclosed are novel aromatic compounds of the formula (f) wherein G, W, Ar, X, Y and

Z are defined herein. The compounds are useful in pharmaceutic compositions for

treating discases or pathological conditions involving inflammation such es chronic % -
inflammatory diseases. Also disclosed are processes of making such compounds. |

]

w
Ar—X—Y—Z
H H

M
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Compuestos (tiles como agentes antiinflamatorios

CAMPO TECNICO DE LA INVENCION

Esta invencidn se refiere a nuevos compuestos de f6rmula
(1) :

M

en donde G, W, Ar, X, Y v 2 se definen mids abajo. Los
compuestos de la invencidn inhiben la produccién de citoqui-
nas implicadas en procesos inflamatorios y, asi, son dtiles
para tratar enfermedades y estados patoldgicos que implican
una inflamacién tal como una enfermedad inflamatoria crénica.
Esta invencién se refiere también a procedimientos para
preparar estos compuestos y a composiciones farmacéuticas que

comprenden estos compuestos.

ANTECEDENTES DE LA INVENCION

El factor de la necrosis de tumores (TNF)} e interleuqui-
na-1 (IL-1) son importantes entidades biolégicas a las que se
alude colectivamente como citoquinas proinflamatorias. Estas,
junto con varias otras moléculas relacionadas, median en la
respuesta inflamatoria asociada con el reconocimiento
inmuneoldgico de agentes infecciosos. La respuesta inflamato-
ria juega un importante papel para limitar y controlar
infecciones patdgenas.

Niveles elevados de citoguinas proinflamatorias.estén
también asociados con un cierto nimero de enfermedades de

autoinmunidad tales como sindrome del choque tdéxico, artritis
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reumatoide, osteoartritis, diabetes y enfermedad inflamatoria
del intestino {(Dinarello, C.A., et al., 1984, Rev. Infect.
Disease 6:51). En estas enfermedades, la elevacidn crénica de
la inflamacidn exacerba o provoca gran parte de la patofisio-
logia observada. Por ejemplo, el tejido sinovial reumatoide
gueda invadido por células inflamatorias que dan como
resultado la destruccidén del cartilago y el hueso (Koch,
A.E., et al., 1995, J. Invest. Med. 43:28-38). Un método
terapéutico importante y aceptado para la intervencidn
potencial con fArmacos en estas enfermedades es la reduccidn
de citoquinas proinflamatorias tal como TNF (al que se alude
también en su forma secretada exenta de células como TNFa) e
IL-18. Actualmente, se encuentran en ensayos c¢linicos un
cierto numero de terapias anti-citoguina. La eficacia ha sido
demostrada con un anticuerpo monoclonal dirigido contra TNFa
en un cierto nimero de enfermedades autoinmunes (Heath, P.,
"CDPS71: An Engineered Human IgG4 Anti-TNFa Antibody" IBC
Meeting on Cytokine Antagonists, Filadelfia, PA, 24-5 de
abril, 1997). Estas incluyen el tratamiento de artritis
reumatoide, enfermedad de Crohn y colitis ulcerosa (Rankin,
E.C.C., et al., 1997, British J. Rheum. 3%:334-342 y Stack,
W.A., et al., 1997, Lancet 349: 521-524). Se piensa que el
anticuerpo monoclonal actiia uniéndose tanto a TNFa soluble
como a TNF unido a la membrana.

Se ha tratado por ingenieria un receptor de TNFa soluble
gque interactda con TNFa. El método es similar al descrito
anteriormente para los anticuerpos monoclonales dirigidos
contra TNFa; ambos agentes se unen a TNFa soluble, reduciendo
asi su concentracidén. Una versidén de esta construccidn,
denominada Enbrel (Immunex, Seattle, WA) demostrd reciente-
mente una eficacia en un ensayo clinico de fase III para el
tratamiento de la artritis reumatoide (Brower et al., 1997,
Nature Biotechnology 15:1240) . Otra versién del receptor de
TNFa, Ro 45-2081 (Hoffman-LaRoche Inc., Nutley, NJ) ha
demostrado eficacia en diversos modelos con animales de
inflamacién alérgica de los pulmones y lesidn aguda de los
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oulmones. Ro 45-2081 es una molécula quimérica recombinante
construida a partir del receptor de TNF humano scluble de 55
kDa fusionado a la regién de bisagra del gen IgGl de cadena
pesada v expresado en células eucaridticas (Renzetti, et al.,
1997, Inflamm. Res. 46:5143).

IL-1 ha sido implicada como una molécula de efector
inmunoldégica en un gran niGmero de procesos patolégicos. El
antagonista del receptor de IL-1 (IL-1lra) ha sido examinado
en ensavos clinicos con seres humanos. La eficacia se ha
demostrado para el tratamiento de la artritis reumatoide
(Antril, Amgen). En un ensayo clinico con seres humanos fase
IIT, IL-ira redujo la tasa de mortalidad en pacientes con el
sindrome del choque séptico (Dinarello, 1995, Nutrution 11,
492)., La ostecartritis es una lenta enfermedad progresiva
caracterizada por la destruccidén del cartilago de las
articulaciones. IL-1 se detecta en el fluido sinovial y en la
mactriz del cartilago de articulaciones ostecartriticas. Se ha
demostrado que antagonistas de IL-1 disminuyen la degradacidén
de los componentes de la matriz del cartilago en una diversi-
dad de modelos experimentales de artritis (Chevalier, 1997,
8iomed Pharmacother. 51, S8). El éxido nitrico (NO) es un
mediador de la homeostasis cardiovascular, neurotransmisidn
v funcidn inmune; recientemente, se ha demostrado que tiene
importantes efectos en la modulacién de la remodelacidn de
los huesos. Citoquinas tales como IL-1 y TNF son potentes
estimuladores de la produccién de NO. NO es una importante
molécula reguladora en los huesos con efecto sobre las
células del linaje de osteoblastos y ostecoclastos (Evans, et
al., 1996, J Bone Miner Res. 11, 300). La promocidén de la
destruccién de células beta, que conduce a diabetes mellitus
dependiente de insulina, muestra una dependencia de IL-1.
Algo de esta lesién se puede mediar a través de otros
efectores tales como prostaglandinas y tromboxanos. IL-1
puede efactuar este proceso controlando el nivel tanto de
ciclooxigenasa II como de la expresién de &xido nitrico
sintetasa inducible (McDaniel et al., 1996, Proc Soc Exp Biol
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Med. 211, 24).

Se espera que inhibidores de la produccidn de citoguinas
bloqueen la expresidn de ciclooxigenasa inducible (COX-2). Se
ha demostrado que la expresidn de COX-2 es incrementada pox
citoguinas y, se piensa que es la isoforma de la ciclooxige-
nasa responsable de la inflamacién (M.X. O’‘Banion et al.,
Proc. Natl. Acad. Sci. U.S.A, 1992, 89, 4888). Por consi-
guiente, seria de esperar que inhibidores de citoguinas tales
como IL-1 exhibieran una eficacia contra los trastornos
actualmente tratados con inhibidores de COX tales como NSAIDs
familiares. Estos trastornos incluyen el dolor agudo y crdni-
co, asi como sintomas de inflamacidn y enfermedad cardiovas-
cular.

La elevacién de varias citogquinas ha sido demostrada
durante la enfermedad inflamatoria del intestino (EII}
activa. Un desequilibrio de la mucosa de IL-1 e IL-1ra
intestinales estd presente en pacientes con EII. La produc-
cién insuficiente de IL-1lra enddgeno puede contribuir a la
patogénesis de EII (Cominelli, et al., 1996, Aliment Pharma-
col Ther. 10, 49). La enfermedad de Alzheimer se caracteriza
por la presencia de depdsitos de proteinas beta-amiloides,
marafias neurofibrilares y disfuncién colinérgica a lo largo
de la regidn del hipocampo. El dafio estructural y metabdlico
encontrado en la enfermedad de Alzheimer es posiblemente
debido a una elevacidn sostenida de IL-1 {(Holden, et al.,
1995, Med Hypotheses, 45, 559). Se ha identificado un papel
para IL-1 en la patogénesis del virus de la inmuncdeficiencia
humana (VIH}. IL-1lra mostrd una clara relacidn con sucesos
inflamatorios agudos, asi como con las diferentes fases de la
enfermedad en la patofisioclogia de la infeccidn por VIH
(Kreuzer, et al., 1997, Clin Exp Immunol. 109, 54). IL-1 vy
TNF esté&n ambos implicados en la enfermedad periodontal. El
proceso destructivo asociado c¢on la enfermedad periodontal
vede ser debido a una desregulacidn tanto de IL-1 como de
NF (Howells, 1995, Oral Dis. 1, 268).

Citoguinas proinflamatorias tales como TNFa e IL-1f8 son

D
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cambién importantes mediadores del choque séptico y de la
disfuncién cardiopulmonar ascociada, del sindrome del dolor
~espiratorio agudo (SDRA) y del fallo miltiple de los Srga-
nos. TNFa también ha estado implicado en la caquexia y en la
degradacidén de los misculos, asociada con la infeccién por
'IH (Lahdiverta et al., 1988, Amer J. Med., 85, 289). La
obesidad estd asociada con una incidencia incrementada de 1la
infeccidén, diabetes y enfermedad cardiovascular. Se han
sefialado anormalidades en la expresidén de TNFa para cada uno
de los estados anteriores (Loffreda, et al., 1998, FASEB J.
12, $7). Se ha propuesto que niveles elevados de TNFa estén
implicados en otros trastornos relacionados con la alimenta-
cidén tales como anorexia y bulimia nerviosa. Se trazan
paralelas patofisiolégicas entre la anorexia nerviosa ¥y la
caguexia cancerigena (Holden, et al., 1996, Med Hypotheses
47, 423). Se demostrd que un inhibidor de la produccidn de
INFo, HU-211, mejoraba el resultado de la lesién del cerebro
cerrado en un modelo experimental (Shohami, et al., 1997, &
Neuroimmunol. 72, 169). Se sabe que la aterosclerosis tiene
un componente inflamatorio, y se ha sugerido que citoquinas
tales como IL-1 ¥ TNFa fomentan la enfermedad. En un medelo
con animales se demostrd que un antagonista del receptor de
IL-1 inhibia la formacidén de estrias grasas (Elhage et al.,
1298, Circulation, 87, 242). _

La expresidén anormal de la 6xido nitrico sintetasa
inducible (ONSi) ha sido asociada con la hipertensidn en la
rata gsponcidneamente hipertensa (Chou et al., 1998, Hyperten-
sion, 31, 643). IL-1 juega un papel en la expresidn de ONSi
¥, por lo tanto, puede jugar en papel en la patogénesis de la

—

1iperrensidén (Singh et al., 1996, Amer. J. Hypertension, 9,
867} .

Se ha demostrado también que IL-1 induce la uveitis en
ratas que podria ser inhibida con bloqueadores de IL-1 (Xuan
et al., 1998, J. Ocular Pharmacol. and Ther., 14, 31). Se ha
demostrado que citoguinas, incluidas IL-1, TNF y GM-CSF,
estimulan la proliferacién de blastos de leucemia mieldgena
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aguda (Bruserud, 1996, Leukemia Res. 20, 65). Se demostrd que
IL-1 era esencial para el desarrollo tanto de dermatitis por
contacto irritante como alérgica. La sensibilizacién epicuté-
nea se puede evitar mediante la administracidén de un anti-
cuerpo monoclonal anti-IL-1 antes de la aplicacién epicuténea
de un alergeno (Muller, et al., 1996, Am J Contact Dermat. 7,
177) . Datos obtenidos de ratones atacados por IL-1 indican la
implicacidn critica en la fiebre de esta citoquina (Kluger et
al., 1998, Clin Exp Pharmacol Physiocl. 25, 141}. Una diversi-
dad de citoquinas, incluidas TNF, IL-1, IL-6 e IL-8, inician
la reaccidén de fase aguda gque es estereotipada en fiebre,
indisposicién, mialgia, dolor de cabeza, hipermetabolismo
celular y respuestas endocrinas y enzimdticas miltiples
(Beisel, 1995, Am J Clin Nutr. 62, 813). La produccién de
estas citoguinas inflamatorias es rdpidamente seguida de
trauma o de la invasidén patdgena del organismo.

Otras citoquinas proinflamatorias han sido correlaciona-
das con una diversidad de estados patoldgicos. IL-8 se corre-

laciona con la afluencia de neutrdfilos en sitios de la

‘inflamacidén o lesidén. El bloqueo de los anticuerpos con IL-8

ha demostrado jugar un papel para IL-8 en la lesidén de teji-
dos asociada con neutrdéfilos en la inflamacidén aguda (Harada
et al., 1996, Molecular Medicine Today 2, 482). Por lo tanto,
un inhibidor de la produccidén de IL-8 puede ser Gtil en el
tratamiento de enfermedades mediadas predominantemente por
neutré6filos tales como apoplejia e infarto de miocardio,
solos o después de una terapia trombolitica, lesidn térmica,
sindrome del dolor respiratorio en adultos (SDRA), lesidn
miltiple de los drganos secundaria al trauma, glomerulonefri-
tis aguda, dermatosis con componentes inflamatorios agudos,
meningitis purulenta aguda u otros trastornos del sistema
nervioso central, hemodidlisis, Jleucoferisis, sindromes
asociados con la transfusidn de granulocitos y enteroceolitis
necrotizante.

Rinovirus activa la produccién de diversas citoquinas

proinflamatorias, predominantemente IL-8, que da como '
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resultado enfermedades sintomaticas tales como rinitis aguda
(Winther et al., 1998, Am J Rhinol. 12, 17).

Otras enfermedades que son afectadas por IL-8 incluyen
isquemia y reperfusidn del miocardio, enfermedad inflamatoria
del intestino y muchas otras.

La citoéuina proinflamatoria IL-6 ha sido implicada con
la respuesta en fase aguda. IL-6 es un factor de crecimiento
en un cierto nimero de enfermedades oncoldgicas que incluyen
mieloma miltiple vy discrasias de células del plasma relacio-
nadas (Treon, et al., 1998, Current Opinion in Hematology 5:
42) . Se ha demostrado también que es un importante mediador
de la inflamacidén dentro del sistema nervioso central.
Niveles elevados de IL-6 se encuentran en varios trastornos
neuroldgicos, incluidos complejo SIDA-demencia, enfermedad de
Alzheimer, esclerosis miltiple, lupus eritomatoso sistémico,
trauma del SNC y meningitis virica y bacteriana (Gruol, et
al., 1997, Molecular Neurobiology 15:307). IL-6 juega también
un impcrtantg papel en la osteoporosis. En modelos murinicos
se ha demostrado que efectiia una resorcién de los huesos e
induce una actividad de los osteoclastos (Ershler et al.,
1997, Development and Comparative Immunol. 21: 487). Existen
acusadas diferencias entre citoquinas tales como niveles de
IL-6, in vivo entre osteoclastos de hueso normal y huesos de
pacientes con la enfermedad de Paget (Mills, et al., 1997,
Calcif Tissue Int. 61, 16). Se ha dgmostrado que un cierto
nimero de citoguinas estia implicado en la caguexia cance-
rigena. La gravedad de los parametros clave de la caquexia se
puede reducir mediante el tratamiento con anticuerpos anti-
-IL-5 o con antagonistas del receptor de IL-6 (Strassmann, et
al., 1995, Cytokins Mol Ther. 1, 107). Varias enfermedades
infecciosas tal como influenza, indican a IL-6 e IFN alfa
como factores clave tanto en la formacidén del sintoma como en
la defensa del hospedante (Hayden, et al., 1998, J Clin
Invest. 101, 643). La sobreexpresidn de IL-6 ha sido implica-
da en la patoleogia de un cierto numero de enfermedades
incluidas mieloma miltiple, artritis reumatoide, enfermedad
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de Castleman, psoriasis y osteoporosis post-menopausica
(Simpson, et al., 1997, Protein Sci. 6, 929). Compuestos que
interferian en la produccién de citoquinas, incluidas IL-6 y
TINF, eran eficaces en el bloqueo de una anafilaxis cuténea
pasiva en ratones (Scholz et al., 1998, J. Med. Chem., 41,
1050) .

GM-CSF es otra citoquina proinflamatoria con relevancia
a un cierto nimero de enfermedades terapéuticas. Influye no
sélo en la proliferacién y diferenciacién de células germina-
les, sino también regula varias otras células implicadas en
la inflamacidn aguda y crdénica. Se ha intentado el tratamien-
Lo con GM-CSF en un cierto nimero de estados patoldgicos
incluida la curacién de heridas por quemaduras, la resolucién
de 1injertos de piel, asi como mucositis citostédtica e
inducida por radioterapia (Masucci, 1996, Medical Oncology
13: 149). Parece que GM-CSF juega también un papel en la
replicacién de virus de la inmunodeficiencia humana (VIH) en
células de lineas de macr&fagos con relevancia a la terapia
del SIDA (Créwe et al., 1997, Journal of Leukocyte Biology
62, 41). El asma bronguial se caracteriza por un proceso
inflamatorio en los pulmones. Las citogquinas implicadas
incluyen, entre otras, GM-CSF (Lee, 1998, J R Coll Physicians
Lond 32, 56).

El interferon y (IFN ¥) ha sido implicado en un cierto
nimero de enfermedades. Ha sido asociado con una deposicidn
incrementada de colidgeno que es una caracteristica histopa-
tologica central de la enfermedad de injerto frente a
nospedante (Parkman, 1998, Curr Opin Hematol. 5, 22) . Después
de un trasplante de rifidn, se le diagnosticd a un paciente
leucemia mieldgena aguda. El andlisis retrorrespectivo de
citoguinas de la sangre periférica reveld niveles elevados de
GM-CSF e IFN vy. Estos niveles elevados coincidian con un
aumento en el recuento de leucocitos en la sangre periférica
(Burke, et al., 1995, Leuk Lymphoma. 19, 173). El desarrollo
de diabetes dependiente de insulina (tipo 1) se puede corre-
lacicnar con la acumulacién en c¢élulas de los islotes
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vancredticas de células T productoras de IFN y (Ablumunits,
et al., 19%8, J Autoimmun. 11, 73}. IFN y junto con TNF, IL-2
IL-& condujeron a la activacidén de la mayoria de células T

b

periféricas antes del desarrollo de lesiones en el sistema
nervioso central para enfermedades tales como esclerocsis
miltiple (EM) y complejo de SIDA-demencia (Martino et al.,
1998, Ann Neurcl. 43, 340). Lesiones aterosclerdticas dan
como resultado una enfermedad arterial que puede conducir al
infarto de corazén y del cerebro. Muchas células inmunes
activadas estan presentes en estas lesiones, principalmente
células T y macrdfagos. Estas células producen grandes
cantidades de citoquinas proinflamatorias tales como TNF,

IL-1 e IFN v. Se piensa que estas citoquinas estan implicadas
en fomentar la apoptosis o la muerte programada de células de
las células musculares lisas vasculares que las rodean que
dan como resultado lesiones aterosclerdticas (Geng, 1997,
Heart Vessels Suppl 12, 76). Sujetos alérgicos producen ARNm
especifico para IFN y después del enfrentamiento con veneno
de avispa (Bonay, et al., 1997, Clin, Exp Immunol. 109, 342).
La expresién de un cierto ndmero de citoquinas, incluida IFN
¥ ha demostrado que aumenta después de una reaccidn de
hipersensibilidad de tipo retardado, indicando asi un papel
de la IFN y en dermatitis atdpica (Szepietowski, et al.,
i3%7, Br J Dermatol. 137, 195). Se efectuaron estudios
nistopatolégicos e inmunohistolégicos en casos de malaria
cerebral fatal. Se observdé evidencia de IFN ¥y entre otras
citoquinas, lo que indica un papel en esta enfermedad
(Udomsangpetch et al., 1997, Am J Trop Med Hyg. 57, 501). Se
na establecido la importancia de especies de radicales libres
en la patogénesis de diversas enfermedades infecciosas. La
via de sintesis del 6xido nitrico es activada en respuesta a
la infeccidén con determinados virus a través de la induccidn
de citoquinas proinflamatorias tales como IFN y (Akaike, et
al., 1998, Proc Soc Exp Biol Med. 217, 64). Pacientes,
crdnicamente infectados con el virus de la hepatitis B (VHB)

pueden desarrollar cirrosis y carcinoma hepatocelular. La
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expresidn y replicacidén del gen virico en ratones transgéni-
cos con VHB puede ser suprimida por un wmecanismo post-
transcripcional mediado por IFN 7y, TNF e IL-2 (Chisari, et
al., 1995, Springer Semin Immunopatheol. 17, 261). IFNy puede
inhibir selectivamente la resorcidén de los huesos inducida
por citoquinas. Parece que ésto lo hace a través de la
intermediacidn de &xido nitrico (NO) que es una importante
molécula reguladora para la remodelacién de los huesos. E1 NO
puede estar implicado como un mediador de enfermedad &sea
para enfermedades tales como: la artritis reumatoide, osteo-
lisis asociada con tumores y osteoporosis postmenopéusica
(Evans, et al., 1996, J Bone Miner Res. 11, 300). Estudios
con ratones deficientes en genes han demostrado que la
produccidén de IFN vy dependiente de IL-12 es critica en el
control del crecimiento parasitario temprano. A pesar de que
aste proceso es independiente del Oxido nitrico, el centrol
de la infeccién crénica parece ser dependiente de NO (Alexan-
der et al., 1997, Philos Trans R Soc Lond B Biol Sci 352,
1355). NO es un importante vasodilatador, y existe una
evidencia convincente de su papel en el choque cardiovascular
(Kilbourn, et al., 1997, Dis Mon. 43, 277). IFN vy se requiere
para la progresién de la inflamacidn intestinal crénica en
enfermedades tales como la enfermedad de Crohn y la enferme-
dad inflamatoria del intestino (EII), presumiblemente a
través de la intermediacidn de linfocitos CD4+, probablemente
del fenotipo TH1 (Sartor 1996, Aliment Pharmacol Ther. 10
Suppl 2, 43). Un nivel elevado de IgE del suero estd asociado
con diversas enfermedades atdpicas tales coho asma brongquial
v dermatitis atdpica. El nivel de IFN y estaba negativamente
correlacionado con la IgE del suero, sugiriendo un papel de
IFN v en pacientes atdpicos (Teramoto et al., 1998, Clin Exp
Allergy 28, 74).

Compuestos que modulan la liberacién de una o mis de las
citoguinas inflamatorias antes mencionadas pueden ser ltiles
para tratar enfermedades asociadas con la liberacidén de estas
citoquinas. Por ejemplo, el documento WO 98/52558 describe

A

\\
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compuestos de hetercarilurea que estén indicados como Gtiles
para tratar enfermedades mediadas por citoquinas. E1 documen-
t0 WO 99/23091 describe otra clase de compuestos de urea que
son dtiles como agentes antiinflamatorios.

La patente de EE.UU. n® 5.162.360 describe compuestos de
urea N-arilo sustituido-N’-heterociclico sustituido que se
describen como Gtiles para tratar hipercolesterolemia Yy
aterosclerosis.

El trabajo citado antes apoya el principio de que la
inhibicién de la produccién de citoguinas era beneficiosa en
el tratamiento de diversos estados patoldgicos. Algunos
oroductos terapéuticos proteinicos estdn en un desarrollo
£inal o han sido aprobados para usco en enfermedades particu-
lares. Los productos terapéuticos proteinicos son costosds de
oroducir y tienen problemas de biodisponibilidad y estabili-
dad. Por lo tanto, existe la necesidad de nuevos inhibidores,

e moléculas pegueflas, de la produccién de citoquinas con

£l

varfiles de eficacia, farmacocinéticos vy de seguridad

optimizados.

BREVE SUMARIO DE LA INVENCIGN

A la vista del trabajo antes citado, existe una clara
necesidad de compuestos que inhiban la produccidn de citoqui-
nas con el fin de tratar diversos estados patolégicos.

Por lo tanto, es un objeto de la invencién proporcionar
nuevos compuestos que inhiban la liberacién de citoguinas
inflamatorias tales como interleuquina-l1 y £factor de la
necrosis de tumores.

Es un objeto adicional de la invencién proporcionar
métodos para tratar enfermedades y estados pateldgicos que
impliquen una inflamacidén tal como la enfermedacd inflamatoria
crénica, utilizando los nuevos compuestos de la invencién.

Es todavia un objeto adicional de la invencidén propor-

cionar procedimientos para la preparacién de los nuevos

compuestos antes mencionados.
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DESCRIPCION DETALLADA DE LA INVENCION

N una realizacidén de la invencidn, se proporcicnan
compuestos de la férmula (I):

W

Ar—X—Y—Z
G\||“JL'|\'/
H H
4y

en donde:

es:

G}

un carbociclo C,.,, aromdtico o un carbociclo C,,, no aroméati-
co, saturade o insaturado;

un heteroarilo de 6-10 miembros que contiene 1 © mids heteroéa-
tomos elegidos de O, N y S;

un heterociclo monociclico de 5-8 miembros qgue contiene uno
o mas hetercatomos elegidos de 0O, N Y S:

o

un heterociclo biciclico de 8-11 miembros que contiene unc o
mas hetercatomos elegidos de O, N y S;

en donde G estd sustituido con uno o mds de R,, R, o R,;

Ar es:

fenilis, naftilo, quinolinilo, isoguinolinileo, tetrahidronaf-
tilo, tetrahidroquinolinilo, tetrahidroisoquinolinilo, ben-
cimicazolilo, benzofuranilo, dihidrobenzofuranilo, indolini-

lo, tcenzotienilo, dihidrobenzotienilo, indanilo, indenilo o
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indolilo, escando cada uno opciocnalmente sustituido con uno
o mds de R, o Ry;

X es:

un cicloalquilo o cicloalquenilo C; , opcionalmente sustituido
con uno a dos grupos oxc o una a tres cadenas de alquilo C,,,
alcoxi C, ., o0 alquil C, ,-amino;

fenilo, furanilo, tienilo, pirrolile, pirazolilo, imidazoli-
lo, piridinilo, pirimidinilo, piridinonilo, dihidropiridino-
1ilo, maleimidilo, dihidromaleimidilo, piperidinilo, bencimi-
dazol, 3H-imidazo{4,5-blpiridina, piperazinilo, piridazinilo

o pirazinilo;

un enlace o una cadena de carbonos C,, saturada o insaturada,
ramificada o no ramificada, opcionalmente halogenada parcial
o totalmente, en donde unoc o mas grupos metileno estan opcio-
nalmente reemplazados por O, N o S${0),, ¥ en donde Y esta
opcionalmence sustituido, de manera independiente, con uno a
dos grupos oxo, fenilo o uno o mas algquilos C,., sustituidos

opcionalmente con uno o mids atomos de haldgeno;

fenilo, piridinilo, pirimidinilo, piridazinilo, pirazinilo,
imidazolilo, pirazolilo, triazolilo, tetrazolile, furanilo,
tienilo, piranilo, estando cada uno opcionalmente sustituido
con uno a tres halégenos, alquilos ¢, ,, alcoxis C,,, hidro-
%is, aminos, mono- o di-(algquil C,,)aminos, algquil C,_ ¢-S({0},,
CN, CONH,, COOH o fenilaminos, en donde el anille de fenilo
estd opcionalmente sustituido con uno a dos halégenos,

alguiles C, ;

i

o alcoxis C,.;;
tetrahidropiranilo, tetrahidrofuranilo, 1,3-dioxolanonilo,

i,3-dioxancnilo, 1,4-dioxanilo, morfolinileo, tiomorfolinilo,
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tiomoriolino-sulfoxidilo, tiomorfolino-sulfonilo, piperidi-
nilo, piperidinonilo, piperazinilo, tetrahidropirimidonilo,
ciclohexanonilo, ciclohexaneclilo, pentametileno-sulfidilo,
pentametileno-sulfoxidilo, pentametileno-sulfonilo, sulfuro
de tetrametileno, tetrametileno-sulfoxidilo o tetrametileno-
-sulfonilo, estando cada uno opcionalmente sustituido con unc
a tres cianos, alquilos C,,, alcoxis C,,, hidroxis, aminos,
mono- o di-(alquil C, ;)amino-algquilos C,,, CONH,, fenilamino-
-alquilos C,; o alcoxi C,,-alquiles C, ,;

haldgeno, alquilo-C,,, ciano, amino, hidroxi, alcoxi C,,,
NH,C(0), mono- o di-{alquil C,,)aminocarbonilc, mono- o di-
-{algquil C, ;)amino, amina secundaria o terciaria, en donde el
nictrédgeno del amino estd unido covalentemente a algquilo C,
o alcoxi C,  -alquileo, piridinil-algquilo C,;, imidazolil-al-
guilec C,.,, tetrahidrofuranil-alquile C,,, nitrilo-alguilo
C,.;,, carboxamido-alquilo C,.,, fenilo, en donde el anillo de
fenilo esté opcionalmente sustituido con uno a dos halégenos,
alcoxis C, ,, hidroxis o mono- o di-{alquil C, ,)aminos, alquil
C,.:,-S(0), o fenil-S(O)m, en donde el anillo de fenilo esta
opcionalmente sustituido con uno a dos halégenos, alcoxi C,_,
hidroxi, haldgeno o mono- o di-(alquil C, ;}amino;

alquil C, ,-5(0), v fenil-8{(0),, en donde el anillo de fenilo
estd opcionalmente sustituido con uno a dos haldgenos, alco-
xis C,,, hidroxis o mono- o di-(alquil C, ,)aminos;

cada R, es, independientemente:

alquilo C,.,,, opcionalmente parcial o totalmente halogenado
v opcionalmente sustituido con uno a tres cicloalcanilos

C,..o» hidroxis, fenilos, naftilos, piridinilos, pirimidi-
nilos, pirazinilos, piridazinilos, pirrolilos, imidazolilos,
pirazolilos, tienilos, furilos, isoxazolilos o isotiazolilos;
estando cada uno de los antes mencionados opcionalmente
sustituido con uno a cinco grupos selecciocnados de haldgeno,
alguilo C,,, qgue estd opcionalmente parcial o totalmente
halogenado, cicloalcanilo C;a, cicloalquenilo C,,, hidroxi,

——— e - a—— a— -
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ciano, alcoxi C,, que estd opcionalmente parcial o totalmente
halogenado, o NH,C(0), mono- o di-(alquil C,.,)amino y mono-
o di-(alquil C,;)aminocarbonilo;

ciclopropiloxi, ciclobutiloxi, ciclopentiloxi, ciclohexiloxi
o cicloheptiloxi, estando cada uno opcionalmente parcial o
totalmente halogenado y opcionalmente sustituido con uno a
tres grupos alquilo C,.,, opcionalmente parcial o totalmente
halogenados, CN, hidroxi-alquilo C, ; o arilo; o un andlogo de
un grupo cicloalquilo de este tipo, en donde uno a tres gru-
pos metileno del anillo estan reemplazados, independientemen-
te, por O, $(0)},, CHOH, >C=0, >C=S o NH;

feniloxi o benciloxi, cada uno opcionalmente parcial o total-
mente halogenado y opcionalmente sustituido con uno a tres
grupos alquile C,,, opcionalmente parcial o totalmente
halogenado, CN, hidroxi-alquilo C,, o arilo; o un andlogo de
un grupo cicloarilo de este tipo, en donde uno a dos grupos
mecino del anillo estdn independientemente reemplazados por
N;
ciclopropanilb,ciclobutanilo,ciclopentanilo,ciclohexanilo,
cicloheptanilo, biciclopentanilo, "biciclcohexanilo o biciclo-
heptanilo, estando cada uno opcicnalmente parcial o totalmen-
te halogenade y opcionalmente sustituido con uno a tres
grupos alguilo C,,, opcionalmente parcial o totalmente
nalogenado, CN, hidroxi-algquilo C,; o arilo; o un analogo de
un grupo cicloalquilo de este tipo, en donde uno a tres gru-
pos metileno del anillo estén reemplazados, independientemen-
te, por O, S(0),, CHOH, »>C=0, >C=S o NH;

alguenilo C, ,,, ramificado o no ramificado, estando cada unc
opcionalmente parcial o totalmente halogenado y opcionalmente
sustituido con unc a tres alguiles C,;, ramificados o no
ramificados, fenilos, naftilos, piridinilos, pirimidinilos,
pirazinilos, piridazinilos, pirrolilos, imidazolilos, pirazo-
lilos, tienilos, furilos, isoxazolilos o isotiazolilos, es-
tando cada uno de los antes mencionados sustituido con cero
a cinco haldgenos, alquilo C,,, que estd opcionalmente
parcial o totalmente halogenado, ciclopropanilo, ciclobutani-
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lo, ciclopentanilo, ciclohexanilo, cicloheptanilo, biciclo-

pentanilo, biciclohexanilo y bicicloheptanilo, hidroxi,

cianc, algquiloxi C,,, gque estd opcionalmente parcial o

totalmente halogenado, NH,C(0O), mono- o di-(alquil C, ,)amino-
5 carbcnilo; estando el alquenilo C,,, ramificado © no ramifi-

cado, opcionalmente interrumpido por uno o mas heterocidtomos

elegidos de O, N y 5(0),:

ciclopentenilo, ciclohexenilo, ciclohexadienilo, ciclohep-

tenilo, cicloheptadienilo, biciclohexenilo o biciclohepteni-
10 lo, en donde un grupo cicloalquenilo de este tipo estéa

opcionalmente sustituido con uno a tres grupos alquilo C,,;

ciano, haldgeno;

metoxicarbonilo, etoxicarbonilo y propoxigarbonilo;

sililo que contiene . tres grupos alquileo C,.;, opcionalmente

15 parcial o totalmente halogenados;
cadena de carbonos de algquinilo C,,, ramificada o no ramifi-
cada, opcionalmente parcial o totalmente halogenada, en donde
unoc © mids grupos metileno estan opcionalmente reemplazados
vor O, NH o S$(0), vy en donde dicho grupo alquinilo esté

20 opcicnalmente sustituido, de forma independiente, con uno a
dos grupos oxo, pirrolidinilo, pirrolilo, uno o mids alquilos
C. .
halégeno, nitrilo, morfolino, piperidinilo, piperazinilo,

opcionalmente sustituidos con uno o mas A&tomos de

imidazolilo, fenilo, piridinilo, tetrazolilo o mono- o di-
25 -{alquil C,.,)amino, opcionalmente sustituido con uno o mas
atomos de haldégeno;
cada uno de R,, R, ¥y R; es
un alquilo C,, ramificado o no ramificado, opcionalmente
parcial o totalmente halogenado, acetilo, aroilo, alcoxi C,,
) 30 ramificado o no ramificado, estando cada uno opcicnalmente
= parcial o totalmente halogenado, haldégeno, metoxicarbonilo,
alguil C, ;-5(0),, opcionalmente parcial o totalmente haloge-
nado, o fenilsulfonilo; _
alcoxi C,,, hidroxi, amino o mono- o di-(alquil C,_,)amino,
35 cianec, haldgeno;
OR,;
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mono- o di-(alquil C, ,)amino-S(0),, opcionalmente parcial o
totalmente halogenado, o H,NSO,;

cada uno de R, es, independientemente:

fenilo, naftilo, morfolinilo, piridinilo, pirimidinilo,
pirazinilo, piridazinilo, pirrolilo, pirrolidinilo, imidazo-
lilo, pirazolilo, tiazolilo, oxazolilo, triazolilo, tetrazo-
lilo, tienilo, furilo, tetrahidrofurilo, isoxazolilo,
isotiazolilo, quinolinilo, isoquinelinilo, indolilo, bencimi-
dazolilo, benzofuranilo, benzoxazolilo, benzisoxazolilo,
benzpirazolilo, benzotiofuranilo, cinolinilo, pteridinilo,
ftalazinilo, naftipiridinilo, quinoxalinilo, quinazolinilo,
purinilo o indazolilo, cada uno de los antes mencionados estéa
opcicnalmente sustituido con uno a tres fenilos, naftilos,
heterociclos o hetercarilos tal como se han descrito aqui
antes en este pirrafo, alquilo C,, ramificado o no ramifica-
do, que esté'opcionalmente parcial o totalmente halogenado,
ciclopropanilo, ciclobutanilo, ciclopentanilo, ciclohexanilo,
ciclocheptanilo, biciclopentanilo, biciclohexanilo, biciclo-
heptanilo, fenil-alquilo C,.,, naftil-alquilo C,., haldgeno,
hidroxi, oxo, ciano, alquiloxi C,, opcionalmente parcial o
totalmente halogenado, feniloxi, naftiloxi, hetercariloxi o
heterociclicoxi, en donde el resto heterociclico o heteroa-
rilo es como se ha descrito aqui antes en este parrafo,
nitro, amino, mono- o di-(alquil C,,)amino, fenilamino,
naftilamino, heterocarilo o amino heterociclico, en donde el
resto heteroarilo o hetericiclico es como se ha descrito aqui
ances en este pdrrafo, NH,C(0), un mono- o di-(alquil C,,}-
aminocarbonilo, algquil C, ,-C(0)-alguilo C,,, amino-alquilo
C.;, mono- o di-(alquil C,,)amino-alquilc C,, amino-S(0),,
di-(alquil C,,)amino-S(0),, R,-alquilo C,,, Rg-alcoxi C, s,
R,-C(0) -alquilo C,;, R,4-alquil C,  {(R,,)N, carboxi-mono- o di-
-{alquil C,;)amino;

un arilo condensado seleccionado de benzociclobutanilo, inda-

oA
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nilo, indenilo, dihidronaftilo, tetrahidronaftilo, benzoci-
cloheptanilo y benzocicloheptenilo o un heteroarilo condensa-
do seleccionado de ciclopentenopiridinilo, ciclohexanopiridi-
nilo, ciclopentanopirimidinilo, ciclohexanopirimidinilo,
ciclopentanopirazinilo, ciclohexanopirazinilo, ciclopentano-
piridazinilo, ciclohexanopiridazinilo, ciclopentanoquinolini-
lo, ciclohexanoquinclinilo, ciclopentanoisoquinolinilo,
ciclohexanoisogquinolinile, ciclopentanocindolilo, ciclchexa-
noindolilo, ciclopentanobencimidazolilo, ciclohexanobencimi-
dazolilo, ciclopentanobenzoxazolilo, ciclohexanobenzoxazoli-
lo, ciclopentanoimidazolilo, ciclohexanoimidazolilo, ciclo-
pentanotienilo y ciclohexanotienilo; en donde el anillo de
arilo condensado o el anillo de heterocarilo condensado esté
sustituido, independientemente, con cero a tres fenilos,
naitilos, piridinilos, pirimidinilos, pirazinilos, piridazi-
nilos, pirroliles, imidazolilos, pirazolilos, tienilos,
furilos, isoxazolilos, isotiazolilos, alquilo C,, que estéa
opcionalmente parcial o totalmente halogenado, haldgeno,
ciano, alquiloxi C,.;» gue estd opcionalmente parcial o
totalmente halogenado, feniloxi, naftiloxi, heteroariloxi o
heterociclicoxi, en donde el resto hetervarilo o heterocicli-
co es como se ha descrito antes aqui en este pirrafo, nitro,
amino, mono- o di-{alquil C,,)amino, fenilamino, naftilamino,
hetervarilo o amino heterociclico, en donde el resto heteroa-
rilo o heterociclico es como se ha descrito agqui anteriormen-
te en este parrafo, NH,C(0Q}), mono- o di-({alquil C, ,) aminocar-
bonilo, alquil C, ,-0C(0}, alquil C, ;-C(0)-alquile C,,, amino-
-alguilo C, ;, mono- o di-alquil (¢, ,}amino-alquilo C, ;, R,,-al-
quilo C,.;, R,;-alcoxi C,., R,,-C{0)-alquilo ¢, © R;;-alquil
C..: (R (IN;

ciclopropanilo, ciclobutanilo, ciclopentanilo, ciclohexanilo,
cicloheptanilo, biciclopentanilo, biciclohexanilo o biciclo-
heptanilo, estando cada uno opcionalmente parcial o totalmen-
te halogenado y opcionalmente sustituido con uno a tres
grupos alquile C,,, o un andlogo de un grupo cicloalgquilo de
esce tipo, en donde uno a tres grupos metileno del anillo
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estdn reemplazados, independientemente, por 0, S, CHOH, >C=0,
»C=8 o NH;
ciclopentenilo, ciclohexenilo, ciclohexadienilo, ciclohepte-
nilo, cicloheptadienilo, biciclohexenilo o bicicloheptenilo,
5 cada uno opcionalmente sustituido con uno a tres grupos
alguilo C,;;
alquil C,_ ;-fenil-C(0)-alquilo C,,, alquil C, ,-C{0)-alquilo C,_,
o alquil C; ,-fenil-S(0),-alquilo C,_,-;
alquilo C, ; o alcoxi C, ; ramificado ¢ no ramificado, cada uno
10 de los cuales estéd opcionalmente parcial o totalmente haloge-
nado u opcionalmente sustituideo con R,,;
) OR,; o alquilo C,,, opcionalmente sustituido con OR;
amino o mono- o di-(alquil C, ;) amino, opcionalmente sustitui-
_. do con R.,;
15 R ClOIN(R,,) -, Rp0- © RyyRuNC{O)-; Ry (CH,),C{OIN(Ry,) - ©
R.6C (0) (CH,) N (R,,) -;
alquenilo C,, sustituido con R,R,NC(O)-;
cadena de carbonos de alquinilo C,,, ramificada o no ramifi-
cada, opcionalmente parcial o totalmente halogenada, en donde
20 uno o mas grupos metileno estdn opcionalmente reemplazados
por O, NH, S§(0),, y en donde dicho grupo alquinilo estéa
opcionalmente sustituido, de forma independiente, con uno a
dos grupos oxo, pirrolidinilo, pirrolilo, morfolinilo,
piperidinilo, piperazinilo, imidazolilo, fenilo, piridinilo,
25 tetrazolilo o uno o mas alquilos C,,, opcionalmente sustitui-
dos con uno o mas atomos de haldgeno, nitrilo, morfolino,
. piperidinilo, piperazinilo, imidazolilo, fenilo, piridinilo,
tetrazolilo o mono- o di-(alquil C,,)amino, opcionalmente
sustituido con uno o mas 4tomos de haldgeno; o
30 aroilo;

R, €s un:
algquilo C.,, opcionalmente parcial o totalmente halogenado y

35 opcionalmente sustituido con Ry;
Cada uno de R-;r, R', Rg, Rln, Rlz’ Ri_]; Rl-i" R]_sl’ Rl'}‘t ngl R25
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v R, es independientemente:
nitrilo, fenilo, morfolino, piperidinilo, piperazinilo, imi-
dazolilo, piridinilo, tetrazolilo, amino o mono- o di-(alquil
C,.,Jamino, opcionalmente parcial o totalmente halogenado;

cada uno de R;, vy R); e3, independientemente:
hidrégeno o alquilo C,,, opcionalmente parcial o totalmente
halogenado;

R,s es, independientemente: _
hidrégeno o un algquilo C,,, opcionalmente sustituido, de
forma independiente, con oxo © R,;;

R;,, es, independientemente:
alquilo C,.,,, opcionalmente parcial o totalmente halogenado,
fenilo o piridinilo;

R,, es, independientemente:
hidrdégeno o alquilo C,,, opcionalmente parcial o totalmente
halogenado;

cada uno de R,,, R,; ¥ Ry, es, independientemente:
hidrégeno, algquilo C,,, opcionalmente parcial o totalmente
halogenado, dicho alquileo C, ; estd opcionalmente interrumpido
por uno o mids de O, N o §, estando también dicho alquilo C,
opcionalmernice sustituido, de forma independiente, con mono-
o di-(alquil C,,)aminocarbonilo, fenilo, piridinilo, amino o
mono- o di-(alquil C,,)amino, cada uno de los cuales esta
opcionalmente parcial o totalmente halogenado y opcionalmente
sustituido con mono- o di-({alquil Cb?)amino;
© R.; ¥ R,,, considerados juntes, forman opcionalmente un
anillo heterociclico o de hetercarilo;
mes 0, 16 2;
HWes Oo Sy
sus derivados farmacéuticamente aceptables.

En otra realizacidén de la invencidén se proporcionan
compuestos de la férmula (I) seglin se describen inmediata-

mente antes, y en donde

G es:
fenilo, naftilo, benzociclobutanilo, dihidronaftilo, tetrahi-
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dronaftilo, benzocicloheptanilo, benzocicloheptenilo, indani-
lo, indenilo;
piridinilo, piridonilo, gquinolinilo, dihidroquinolinilo,
tetrahidrogquinecilo, isogquinolinilo, tetrahidroisoquinoilo,
piridazinilo, pirimidinilo, pirazinilo, bencimidazolilo,
benztiazolilo, benzoxazolilo, benzofuranilo, benzotiofenilo,
benzpirazolilo, dihidrobenzofuranilo, dihidrobenzotiofenilo,
benzooxazolonilo, benzo(l,4]oxazin-3-onilo, Benzodioxolilo,
benzo[l,3]dioxol-2-onilo, benzofuran-3-onilo, tetrahidroben-
zopiranilo, indolileo, indolinilo, indeolonilo, indolinonilo,
ftalimidilo;
oxetanilo, pirrolidinilo, tetrahidrofuranilo, tetrahidrotio-
fenilo, piperidinilo, piperazinilo, morfolinilo, tetrahidro-
piranilco, dioxanilo, tetrametileno-sulfonilo, tetrametileno-
-sulfoxidilo, oxazolinilo, tiazolinilo, imidazolinilo,
tetrahidropiridinile, homopiperidinilo, pirrolinilo, tetrahi-
dropirimidinilo, decahidroquinolinilo, decahidroisoquinolini-
lo, tiomorfolinilo, tiazolidinilo, dihidrooxazinilec, dihidro-
piranilo, oxocanilo, heptacanilo, tioxanile o ditianilo;
en donde G esta sustituido con uno o mas de R,, R, O R,.

En otra realizacidén de la invencién se proporcionan
compuestos de la férmula (I} segln se describen inmediata-

mence antes, y en donde

G es fenilo, piridinilo, piridonileo, naftilo, quinolinilo,
isoguinolinilo, pirazinilo, bencimidazolilo, benzoxazolilo,
oenzofuranilo, benzotiofenilo, benzpirazolilo, dihidrobenzo-
furanilo, dihidrobenzotiofenilo, indanilo, indenilo, indoli-
lo, indolinilo, indolonilo o indeolinonilo, en donde G estéa
sustituido con uno o mas de R,, R, o R,;

Ar es:
naftilo, quinolinilo, isoquinolinilo, tetrahidronaftilo,

tetrahidroguinclinileo, tetrahidroisoquinolinilo, indanilo,
indenilc o indolilo, estando cada uno opcionalmente susti-
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tuido con uno o mas grupos R, O Rs;
X es:

fenilo, furanile, tienilo, pirrolileo, pirazolilo, imidazoli-
lo, piridinilo, pirimidinilo, piridinonilo, dihidropiridino-
nilo, maleimidilo, dihidromaleimidilo, piperidinilo, pipera-
zinilo, piridazinilo o pirazinilo;

un enlace o

una cadena de carbonos C,,, saturada o insaturada, en donde
uno de los atomos de carbono estd opcionalmente reemplazado
por O, N o S{(0)_., vy en donde Y esta opcionalmente sustituido,
de manera independiente, con unc a dos grupos oxe, fenilo o
uno o mas alquilos C,,, opéionalmente sustituidos con uno o
mas dtomos de haldgeno;

Z es;:

fenilo, piridinilo, pirimidinilo, piridazinilo, pirazinile,
imidazolilo, furanile, tienilo, dihidrotiazolilo, dihidrotia-
zolilo-sulfoxidilo, piranilo, pirrolidinilo, gue estéan opcio-
nalmente sustituidos con uno a tres cianos, alquilos C,_,,
alcoxis C,;, aminos, mono- o di-(alquil C,;)aminos, CONH, u
CH;

tetrahidropiranilo, tetrahidrofuranilo, 1,3-dioxolanconilo,
i,3-dioxanonilo, 1,4-dioxanilo, morfolinilo, tiomorfolinilo,
tiomorfolino-sulfoxidilo, piperidinilo, piperidinonilo,
piperazinilo, tetrahidropirimidonilo, pentametileno-sulfidi-
lo, pentametileno-sulfoxidilo, pentametileno-sulfonilo,
tetrametileno-sulfidilo, tetrametileno-sulfoxidilo o tetrame-
tileno-sulfonilo, que estéan opcionalmente sustituidos con uno
a tres cianos, alquilo C,,, alcoxi C,,, amino, mono- o di-
(alquil C,.;)amino, CONH, u OH;
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ciano, alquil C, (-S(0),, halégeno, hidroxi, alcoxi C, ., amino,
mono- o di-(alquil C,  )amino, mono- o di-(alquil C,,)amino-
carbonilo o NH,C(O);

cada R, es, independientemente:

alquilo C,;, opcionalmente parcial o totalmente halogenado y
opcionalmente sustituido con uno a tres cicloalquilos C,,
fenilos, tienilos, furilos, isoxazolilos o isotiazolilos;
estando cada uno de los antes mencionados opcionalmente
sustituido con uno a tres grupos seleccionados de haldgeno,
alquile C,,,, que estd opcionalmente parcial o totalmente
halogenado, hidroxi, ciano o alcoxi C,, que estid opcional-
mence.parcial o totalmente halogenado;

ciclopropilo, ciclobutilo, ciclopentanilo, ciclohexanilo,
biciclopentanilo o biciclohexanilo, estando cada uno opcio-
nalmente parcial o totalmente halogenado y opcionalmente
sustituido con uno a tres grupos alquilo C,,, opcionalmente
parcial o totalmente halogenados, CN, hidroxi-alquilo C,, o

‘fenilo; o un andlogo de un grupo cicleoalquilo de este tipo,

en donde uno a tres grupos metileno del anillo estan reempla-
zados, independientemente, por O, S, CHOH, >C=0, >C=S o NH;
o]

sililo que contiene tres grupos alquilo C,,, opcionalmente
parcial o totalmente halogenados;

R, es, independientemente:
haldgeno, alcoxi C,;, alquil C, ,sulfonilo o ciano;

R, es, independientemente:
fenilo, morfolino, piridinilo, pirimidinilo, pirazinilo,
oirrolilo, virrolidinilo, imidazolilo, pirazolilo, estando

cada uno opcionalmente sustituide con uno a tres fenilos,
naftilos, heterocicles o hetercarilos tal comoe se han
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descrito aqgui antes en este parrafo, algquilo C,,, Qque estid
opbcionalmente parcial o totalmente halogenado, ciclopropani-
lo, ciclobutanilo, ciclopentanilo, ciclohexanilo, ciclohepta-
nilo, biciclopentanilo, biciclohexanilo, bicicloheptanilo,
fenil-alquilo C,, naftil-alquilo ¢C,;, haldgeno, oxo,
nidroxi, cianc, alquiloxi C,.; que puede estar opcionalmente
parcial o totalmente halogenado, feniloxi, naftiloxi, hete-
roariloxi o heterociclicoxi, en donde el resto hetercarilo o
heterociclico es como se ha descrito aqui antes en este
parrafo, nitro, amino, mono- o di-(alquil C,,;)amino, fenila-
mino, naftilamino, hetercarilo ¢ amino heterociclico, en
donde el resto heteroarilo o hetericiclico es como se ha
descrito agui antes en este parrafo, NH,C(O), un mono- o di-
- (alquil C,,;)aminocarbonilo, alquil C, ;-C(0)-alquilo C,,,
mono- o di-(algquil C,,;)amino, mono- o di-({alquil C, ,;)amino-
alguile C,;, mone- o di-(alquil C,;)amino-S{0),, R,-alquilo
C, :, Ry-alcoxi C,.5;, Ry-C(0O}-algquilo C,;, R,,-alquil C, . (R,;)N,
carboxi-mono- o di-alquil (C,.)-amino;

algquilo C,,; o alcoxi C,,, estando cada uno opcionalmente
parcial o totalmente halogenadc u opcionalmente sustituido
con R.,y; '

OR,y 0 alquilo C,,, opcionalmente sustituido con OR,;

amino o mono- o di-{alquil C, ;) amino, opcionalmente sustitui-

do con R,,;

.Rgoc(o)N(Ru)‘; R,,0- RZJRHNC(O)'F R15CHZC(O)N(R21)" (o)

R.,C (O} CH,N (R,,) - ;
alguenilo C,, sustituido con R,,R,,NC(O}-; ©

cadena de carbonos de alquinilo C, ramificada o no ramifi-

e
cada, opcionalmente parcial o totalmente halogenada, y opcio-
nalmente sustituida, de manera independiente, con uno a dos
grupos oxo, pirrolidinilo, pirrolilo, morfolinilo, piperidi-
nilo, piperazinilo, imidazolilo, fenilo, piridinilo, tetrazo-
lilo o uno o mds alquilos C,.,, opcionalmente sustituidos con
uno o mas atomos de haldgeno;

v

R.; ¥ Ry, considerados juntos, forman opcionalmente un anillo
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de imidazolilo, piperidinilo, morfolinilo, piperazinilo o
ciridinilo.

Todavia en otra realizacidén de la invencién se propor-
cionan compuestos de la f6rmula (I) seglin se describen
iamediatamente antes, y en donde:

G es fenilo, piridinilo, piridonilo, naftilo, quinolinilo,
isoquinolinilo, pirazinilo, benzoticfenilo, dihidrobenzo-
furanilo, dihidrobenzotiofenilo, indanilo, indolilo, indoli-
nilo, indolonilo o indolinonilo, en donde G estd sustituido

con uno o mds de R,, R, © Ry;

Ar es naftilo;

fenilo, imidazolilo, piridinilo, pirimidinilo, piperidinilo,
diperazinilo, piridazinilo o pirazinilo, estando cada uno
cocionalmente sustituido, de manera independiente, con uno a
cres alquilos C,.,, alcoxis C,,, hidroxis, cianos, aminos,
mono- © di-{alguil C,,)aminos, mono- o di-(alquil C, ;)amino-

carbonilos, NH,C(0), alquil C,.-S(Q0), © haldgenos;

un enlace o

una cadena de carbonos C saturada, en donde uno de los

1-3

Atomos de carbono estd opcicnalmente reemplazado por O, N o
, ¥ en donde Y estd opcionalmente sustituido, de manera

w

independiente, cCon un grupo oOXo;

f2nilo, piridinilo, pirimidinilo, piridazinilo, pirazinilo,
imidazolilo, dihidrotiazolilo, dihidrotiazolil-sulfdxido,

piranilo o pirrolidinilo, que estén opcionalmente sustituidos
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con uno a dos alquilo C;, o alcoxi C,,;

tetrahidropiranilo, morfolinilo, tiomorfolinilo, tiomorfoli-
no-sulfoxidilo, piperidinilo, piperidinonilo, piperazinilo o
tetrahidropirimidonilo, que estan opcionalmente sustituidos
con uno a dos alquilo C,., o alcoxi C,,; ©

alcoxi C,,; )

cada R, es, independientemente:

alguilo C,,, opcionalmente parcial o totalmente halogenado y
opciconalmente sustituido con fenilo, sustituido con cero a
tres haldgenos, alquilo C, ;, que estd opcionalmerite parcial o
totalmente halogenado, hidroxi, ciano o alcoxi C, ; que estd
opcionalmente parcial o totalmente halogenado; '

ciclopropilo, ciclobutilo, ciclopentanilo, ciclohexanilo,
biciclopentanilo o biciclohexanilo, estando cada unc opcio-
nalmente parcial o totalmente halogenado y opcionalmente
sustituideo con uno a tres grupos alquilo C,;, opcionalmente
parcial o tofalmente halogenados, CN, hidroxi-algquilo C,, o
fenilo; y un andlogo de ciclopropilo, ciclobutilo, ciclopen-
tanilo, ciclohexanilo, biciclopentanilo o biciclohexanilo, en
donde un grupo metileno del anillo estd reemplazado por O; y
sililo que contiene tres grupos alquilo C,,, opcionalmente
parcial o totalmente halogenados de manera independiente;

cada R, es, independientemente:
bromo, cloro, flGor, metoxi, metilsulfonilo o ciano;

cada R, es, independientemente:
fenilo, morfolino, piridinilo, pirimidinilo, pirrolidinilo,
2,5-pirrolidin-dionilo, imidazolilo, pirazolilo, cada uno de
los anteriores estd opcionalmente sustituido con uno a tres

alquilo C,;, que estid opcionalmente parcial o© totalmente

nalogenado, haldgeno, oxo, hidroxi, ciano y alquiloxi C,,,

——

0
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opciocnalmente parcial o totalmente halogenado;

alquilo C,; o alcoxi C,,, estando cada uno opcionalmente
parcial o totalmente halogenado u opcicnalmente sustituido
con R,,;

OR,, o alquilo C,,, opcionalmente sustituido con ORy;

amino o mono- o di- (alquil C,.,)amino, opcionalmente sustitui-
o con R.y;

ResC(O)N(Ryy) -, Rypp0-; RyyRpNC(O) -; RyeCH,C(O)N(R,) - ©
R.sC (O) CH,N (Ry,) - ;
alquenilo C,, sustituido con R,R,NC(O)-; o

alquinilo C,,, sustituido con pirrolidinile o pirrolilo;
AT
R., ¥ R.:, considerados juntos, forman opciocnalmente morfoli-

-t

- 0.,

Todavia en otra realizacidén de la invencidn se propor-
cionan compuestos de la férmula (I) segin se describen
inmediatamente antes, y en donde

G es fenilo,-piridinilo, piridonilo, naftilo, gquinolinilo,
isoquinolinilo, dihidrobenzofuranilo, indanilo, indelinilo,
indolonilo o indolinonilo, en donde G estd sustituido con uno

o mas de R;, R, o R;;

Ar =25 1-naftilo;

fenilo, imidazolilo, piridinilo, pirimidinilo, piperidinilo,
oiperazinilo, piridazinilo o pirazinilo;

un enlace o
-CH,-, -CH,CH,-, -C{0)-, -0O-, -S-, -NH-CH,CH,CH,-, -N(CH,) - o
-NH-;
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cada R, es, independientemente:

alquilo C, ., opcionalmente parcial o totalmente halogenado y
opcionalmente sustituido con fenilo;

ciclopropilo, ciclopentanilo, ciclohexanilo y biciclopentani -
lo, opcionalmente sustituido con uno a tres grupos metilo,
opcionalmente parcial o totalmente halogenades, CN, hidroxi-
metiio o - fenilo; & 2-tetrahidrofuranilo sustituido con
metilo; ©

crimetilsililo;

cada R; es, independientemente:

feniio, morfolinilo, piridinilo, pirimidinilo, pirrolidinilo,
2,5-pirrolidin-dionilo, imidazolilo o pirazolilo, en donde
cualguiera de los antes mencionados estd opcionalmente susti-
tuido con alquilo C,,, que estd opcionalmente parcial o
ctotalmente halogenado;

alquilo C,_, o alcoxi C,.;, estando cada uno opcionalmente
parcial o totalmente halogenado u opciconalmente sustituido
con dietilamino;

OR,; o alquilo C,,, opcionalmente sustituido con OR;

amino o mono- o di- {(alquil C,,)amino, opcionalmente sustitui-
do con R,,;

CH,C({Q)NH-, R,;0-; R,,R,,NC(0)-; R,,CH,C(OJN(R,)- o

2,,C (0) CH,N{Ry, ) - ;

alguenilo C,, sustituido con R,R,,NC(O)-; ©

alquinilo G, sustituido con pirrolidinileo o pirrolilo;

4t
R.; ¥ Ry, son H 0 R,; ¥ R,,, considerados juntos, forman opcio-
nalmente morfolino; v
R.; es morfolino.

En otra realizacidén de la invencidén se proporcionan
compuestos de la f&érmula (I) segiin se describen inmediata-

mente antes, y en donde

G es
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fenilo, piridinilo o naftilo, en donde G esti sustituido con
uno o mds de R,, R, O R,;

X es:

imidazolilo o piridinilo;

-CH,-, -NH-CH,CH,CH,- o -NH-;
Z es morfolino;
cada R. es, independientemente:
terc-putilo, sec-butilo, terc-amile o fenilo;
R; es c;oro;
R, es, independientemente:

merilo, metoxi, metoximetilo, hidroxipropileo, acetamida,
morfolino o morfelinocarbonilo.
Los siguientes son compuestos representativos de la

ESrmula (I):

1-{3-ciano-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-3-1il}-
nafcalen-1-il]Jurea

1-(3-fluro-fenil) -3-(4-(6-morfolin-4-ilmetil-piridin-3-il1)-
naftalen-1-illurea
i-(4-cloro-2-trifluorometil-fenil)-3-[4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-il]jurea
1-(2-cloreo-5-trifluorometil-£fenil) -3-[4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-il]urea
1-(3,4-dimecil-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il]urea
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1-(3-yodo-fenil)-3-([4-(6-morfolin-4-ilmetil-piridin-3-il)naf-

calen-1-il]urea

1-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]-3-m-

-tolil-urea

-3-il)Ynaftalen-1-il]urea

_1-(4-metilsulfanil-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-

1-{3-cloro-4-metil-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-il]urea

1- (4-cloro-3-nitro-fenil)-3-[4- (6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-il]urea

1-(2,5-dicloro-fenil)-3-(4-(6-morfolin-4-ilmetil-piridin-3-

-il)naftalen-1-il]urea

1-[4-{6-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-il}-3-

-naftalen-2-il-urea

1-[4-(6-morfolin-4-ilmetil-piridin-3-il) -naftalen-1-il]-3-

-fenil -urea

1-(3-cloro-£fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-3-il)-

naftalen-1-il]Jurea

l-{4-cloro-3-triflucrometil-fenil)-3-[4-(6-morfolin-4-ilme-

til-piridin-3-il)naftalen-1-iljurea

1-[(4-(6-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-il]-3-

-{2,4,6-tricloro-fenil)urea

1-(2-metil-3-nitro-fenil)-3-{4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-iljurea

1-(4-metil-2-nitro-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-illurea

1-{2,3-dicloro-fenil}-3-{4-(6-morfolin-4-ilmetil-piridin-3-

-il)naftalen-1-il]Jurea

l-{2-metoxi-5-metil-fenil)-3-[4~(6-morfolin-4-ilmetil-piri-

din-3-il)naftalen-1-illurea

1-(2-cloro-6-metil-fenil) -3-(4- (6-morfolin-4-ilmetil-piri-

din-3-il)naftalen-1-iljurea

1-(2,4-dicloro-fenil)-3-[4- (6-morfolin-4-ilmetil-piridin-3-

-il)naftalen-1-iljurea

1-(4-metil-3-nitro-fenil)-3-([4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-il)urea

w=
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i-(2,4-dimetil-fenil)~-3-([4-(6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il]urea

1-(2,3-dimetil-fenil) -3-i{4-(6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-illurea

1- (4-ciano-fenil) -3- [4- (6-morfolin-4-ilmetil-piridin-3-il)-
naftalen-1-il]urea
1-{4-{6-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-11}-3-
-(3,4,5-trimetoxi-fenil)urea
l-bifenil-4-il-3-{4-(6-morfolin-4-ilmetil-piridin-3-il)nafta-
len-1-il)urea

1-(2,5-difluoro-fenil) -3-[4-({6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il]Jurea
1-{3-cloro-2-metoxi-fenil}-3-[4-(6-morfolin-4-ilmetil-piri-
din-3-il}naftalen-1-il]urea .
1-(2-fluoro-3-trifluorometil-fenil) -3-[4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-il]urea
1-(4-benciloxi-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il]Jurea

1- (2-metilsulfanil-fenil) -3- [4- (6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-l-ilJurea
1-(2-fluoro-6-trifluorometil-fenil) -3- [4- (6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-il]jurea

1- (4-fluoro-3-trifluorometil-fenil) -3-[4- (6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-illurea
1-[4-{6-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-il]-3-
-{2,4,5-trimetil-fenil)urea
1-{4-({6-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-11]-3-
-{4-trifluorometil-fenil)urea ,

1- (3-metilsulfanil-fenil)-3-(4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen~l-il)urea _
1-{2-metoxi-fenil)-3-(4-(6-morfolin-4-ilmetil-piridin-3-il) -
naftalen-1-iljJurea
1-(2-fluoro-5-trifluorometil-fenil) -3- [4- (6-morfolin-4-ilme-
cil-piridin-3-il)nafralen-1-il)urea
i-(4-metoxi-2-metil-fenil)-3-[4-(6-morfolin-4-ilmetil-piri-

din-3-il)naftalen-i-iljurea

a2
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1-(2-fluoro-5-nitro-fenil)-3-[4-(6-morfolin-4-ilmetil-pixi-

din-3-il)naftalen-1-illurea

l-(4-etoxi-fenil)-3-{4-(6-morfolin-4-ilmetil-piridin-3-il)-

naftalen-1-illurea

1-(2,5-dimetoxi-fenil) -3-[4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-iljurea
1-(4,5-dimetil-2-nitro-£fenil)-3-{4-(6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-il]Jurea

1l-(5-cloro-2-metil-fenil)-3-[4-(6-morfolin-4-ilmetil-piri-

din-3-il)naftalen-1-il)jurea

1-(2-isopropil-6-metil-fenil) -3~ {4-(6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-il]urea

1-(2-difluorometoxi-£fenil)-3-[4-(6-morfolin-4-ilmetil-piri-

din-3-il)naftalen-1-il]urea
l1-(4-isopropil-fenil)-3-{4-(6-morfolin-4-ilmetil-piridin-3-

-il)naftalen-1-il]urea
1-(4-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-3-il)-

naftalen-1-illurea
1-(3-etil-fenil) -3-[4-(6-morfolin-4-ilmetil-piridin-3-il)naf-

talen-1l-il]urea
1-(2-etoxi-fenil)-3-(4-(6-morfolin-4-ilmetil-piridin-3-il)-

naftalen-1-il)urea
1- (4-butoxi-fenil) -3-[4-(6-morfolin-4-ilmetil-piridin-3-il}-

naftalen-1-illurea
éster etilicode dcido 4-{3-[4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-il] -ureido}-benzoico

1-(4-butil-2-metil-fenil)-3-{4-(6-morfolin-4-ilmetil-piri-
din-3-il)naftalen-1-il]urea

1-{2,6-dibromo-4-isopropil-fenil)-3-(4- (6-morfolin-4-ilmetil-

-piridin-3-il)naftalen-1-il]jurea

1-(3-metoxi-fenil)-3- [4-{6-morfolin-4-ilmetil-piridin-3-il)-

naftalen-1-il]Jurea
1-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-11]-3-(4-

-trifluorometilsulfanil-fenil)urea

£ster dimetilico de dcido 5-{3-[4- (6-morfolin-4-ilmetil-piri-

din-3-il)naftalen-1-il] -ureido}-isoftdlico
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i-(3-ciclopentiloxi-4-metoxi-fenil)-3-(4-(6-morfolin-4-ilme-
~il-piridin-3-il)naftalen-1-il]urea

ister etilicode 4cido 3-{3-[4-(6-morfolin-4-ilmetil-piridin-
-i-iil)naftalen-1-il] -ureido}-benzoico
i-(5-terc-butil-2-hidroxi-fenil) -3-(4-(6-morfolin-4-ilmetil-
piridin-3-il)naftalen-1-il]jurea
1-(2-hidroximetil-4-fenil-ciclohexil)-3-[4-(6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-il]urea
1-(2-metilsulfanil-5-trifluorometil-fenil) -3-{4-(6-moxrfolin-
-4-ilmetil-piridin-3-il)naftalen-1-iljurea
i-{4-(5-morfolin-4-ilmetil-piridin-3-il}naftalen-1-1il]-3-(4-
-pentiloxi-bifenil-3-il)urea

éster metilico de &cido 4-metoxi-3-{3-[4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-il)-ureido)}-benzoico
i-(2,5-dietoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il]urea )
l-benzotiazol-6-il-3- (4~ (6-morfolin-4-ilmetil-piridin-3-il) -
naftalen-l-il]ﬁrea
N—(2,5-dietoki-4-{3-[4—(6—morfolin-4-ilmetil-piridin-B-il)-
naftalen-1-il] -ureido}-fenil) -benzamida
1-[4-(8-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]-3-(3-
-fenoxi-fienil}urea
1-(5-etanosulfonil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-illurea
4-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-
i-il] -ureido}-N-fenil-benzamida '
1-{2-metil-1,3-dioxo-2,3-dihidro-1H-isoindol-5-il}-3-(4-(6-
-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]lurea
i-{2,3-dimetil-1H-indol-5-1il1) -3-[4-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-iljurea
N-butil-4-metoxi-3-{3-(4-(6-morfolin-4-ilmetil-piridin-3-il)-
naftalen-1-il]-ureido}-bencenosul fonamida
1-[3-(2-metil-[1,3]dioxolan-2-il)-fenil]-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-il]urea
1-{3-metoxi-5-trifluorometil-fenil) -3-{4- (6-morfolin-4-ilme-

til-piridin-3-il)naftalen-1-iljurea
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1-{2,4-dimetoxi-fenil)-3-{4-(6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il}urea
1-(2-metil-4-nitro-fenil)-3-[4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1-il]urea
1-(2-metoxi-4-nitro-fenil)-3-(4-({6-morfolin-4-~-ilmetil-piri-
din-3-il)naftalen-1-il]urea

1-(4-cloro-2-nitro-fenil) -3-{4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1-il]Jurea

1-(5-cloro-2-metoxi-fenil)} -3-[4-(6-morfolin-4-ilmetil-piri-
din-3-il)naftalen-1-il]urea
1-(3,5-dimetoxi-fenil)-3-{4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1l-il]jurea
1-(2-({6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il1]-3-(4-
-trifluorometoxi-£fenil)urea
1-{4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-i1]-3-(3-
~triflucorometilsulfanil-fenil)urea
1-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]-3-(2-
-fenoxi-fenil)urea

1-(2-metoxi-5-nitro-fenil)-3-(4- (6-morfolin-4-ilmetil-piri-
din-3-il)naftalen-1-il]urea
1-(5-cloro-2,4-dimetoxi-fenil)-3-({4-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-l-illurea
1-(3,5-bis-trifluorometil-fenil) -3-[4- (6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-illurea '
1-(2-terc-butil-S5-metil-piridin-4-il)-3-[4-(6-morfolin-4-il-
metil-piridin-3-il)naftalen-l—il]ureé
1-{3-metil-naftalen-2-il)-3-{4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1-iljurea

1-{3-terc-butil-fenil)-3-[4- (6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1-iljurea
1-(4-metil-bifenil-3-il)-3-[4-(6-moxfolin-4-ilmetil-piridin-
-3-il)nafralen-1-iljurea ‘

1- (4-terc-butil-bifenil-2-il)-3-[4-(6-morfolin-4-il-metil-pi-
ridin-3-iljnaftalen-1-il]Jurea
1-(5-cloro-2,4-dimetoxi-fenil) -3- [4¢- (6-morfolin-4-ilmetil-pi-

ridin-3-il}naftalen-1-il]Jurea

%t

%1
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1-(5-isopropil-2-metil-fenil)-3- (4- (6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-i-illurea
1-(5-sec~butil-2-metoxi-fenil)-3-(4-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-il]jurea
i-(S-verc-butil-2-metoxi-3-propil-fenil)-3-[4-(6-morfolin-4-
-ilmecil-piridin-3-il)naftalen-1-il]lurea
1-{5-terc-butil-2-metoximetil-fenil)-3-[4-(6-morfolin-4-ilme-
til-piridin-3-il)naftalen-1-il]urea
l1-(5-terc-butil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-il}jurea
1-(5-terc-butil-2-metil-fenil)-3-(4-{6-{(3-metoxi-propil) -
-metil-amino]piridin-3-il}naftalen-1-il)urea
l1-{5-terc-butil-2-metil-fenil)-3-[4-(4-morfolin-4-ilmetil-
-imidazol-1-il)naftalen-1-iljurea
1-(5-terc-butil-2-metil-fenil)-3-(4-(6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-iljurea
1-(5-terc-butil-2-metil-fenil)-3-{4-[6-(3-metoxi-propilami-
no)piridin-3-illnaftalen-1-il}urea '
1-(5-terc-butil-2-metil-piridin-3-il) -3-[4-(6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-illurea
1-{S-terc-butil-2-morfolin-4-il-fenil)-3-[4~(6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-illurea
1-(6-terc-butil-2-cloro-3-metil-piridin-4-il)-3-[4-{6-morfo-
lin-4-ilmetil-piridin-3-il}naftalen-1-il]jurea
1-[4-({6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-i1]-3-(3-
-trifluorometil-fenil)urea -
1-[4-{6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-i1]-3-(4-
-trifluorometoxi-£fenil)urea

1-{5-(1,1-dimetil-propil) -2-metoxi-fenil]-3-[4-(5-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-iljurea

1-[5-terc-butil-2- (1H-pirazol-4-il) -fenil] -3~ [4-(6-morfolin-
-4-ilmecil-piridin-3-il)naftalen-1-illurea
1-[5-terc-butil-2-(2-metil-pirimidin-5-il) -fenil])-3-[4- (6~
-morfolin-4-ilmetil-piridin-3-il)naftalen-1l-il]jurea
l—[S-terc—butil-z—(3-hidroxi-propil)—fenil]-3—[4-(6—morfolin-
-4-ilmetil-piridin-3-il}naftalen-1-il]urea
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1-[5-texrc-butil-2-(3-morfolin-4-il-3-oxo-propil)-fenil]-3-[4-
-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]jurea
1-[5-terc-butilu2-(morfolina-4-carbonii)-fenil]-3-[4-(6-mor-
folin-4-ilmetil-piridin-3-il)naftalen-1-iljurea
N- (5-terc-butil-2-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-piri-
din-3-il)naftalen-1-il]-ureido}-fenil) -acetamida
y sus derivados farmacéuticamente aceptables.

Ademis de los compuestos representativos antes menciona-
dos, los siguientes compuestos proféticos de la f£6rmula (I)
se pueden preparar por los métodos generales descritos aqui

mas abajo:

1-[4-(6-{[bis-(2-ciano-etil)-amino] -metil}-piridin-3-il)-naf-
talen-1-ilj-3-(5-terc-butil-2-metoxi-fenil)urea
i-{5-terc-butil-2-metoxi-fenil)-3-{4-(4-(2-metil-3-oxo~pipe-
razin-1-ilmetil}-fenil]-naftalen-1-il}urea
1-[4-(6-{[bis-(2-metoxi-etil)-amino] -mecil}-piridin-3-il)-
-naftalen-1-1il1]-3-(S-terc-butil-2-metoxi-fenil)urea
1-(5-terc—butil-z-metoxi-fenil)-3-{4-[6-(2-metil—3-oxo-pipe-
razin-1l-ilmetil) -piridin-3-il] -naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-[6-(1-oxo-114-tiomorfo-
lin-4-ilmetil) -piridin-3-il] -naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-[4-(6-tiomorfolin-4-ilme-
til-piridin-3-il) -naftalen-1-il]jurea

1- (5-terc-butil-2-metil-fenil)-3-{4-[6-(1l-oxo-11l4-tiomorfo-
lin-4-ilmetil) -piridin-3-il]-naftalen-1-il}urea
1-(5-terc-butil-2-metil-fenil)-3-{4-[6-(2-metil-3-oxo-pipe-
razin-1l-ilmetil) -piridin-3-ill -naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-[4-(l-oxo-11l-tiomorfo-
lin-4-ilmetil) -fenil] -naftalen-1-il}urea )
1-{4-(4-{[bis-(2-ciano-etil)-amino] -metil}-fenil)-naftalen-1-
-11]-3-(5-terc-butil-2-metoxi-fenil)urea
1-(2-metoxi-S-pentafluorcetil-fenil)-3-[4-(4-morfolin-4-ilme-
til-piperidin-1-il)-naftalen-1-ilJurea
1-(2-metoxi-5-trifluorometil-piridin-3-il)-3-{4-(2-(4-oxo-pi-
peridin-l-ilmetil)pirimidin-5-il]-naftalen-1-il}urea
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1-{2-metoxi-5-trimetilsilanil-fenil)-3-{4-(4-(tetrahidro-pi-
ran-4-ilamino) -fenil] -naftalen-1-il}urea
1-(3—metoxi-naftalen-2-il)-3-[4—(4—morfolin-4-iLmEtil-pipe-
ridin-1-il)-naftalen-1-il]urea
1-(3-metil-naftalen-2-il)-3-[4- (4-morfolin-4-ilmetil-fenil) -
-naftalen-1-illurea

wn

i-(3-terc-butil-2-metanosulfinil-fenil)-3-{4-[6-(1-metil-pi-
peridin-4-ilmetil) -piridin-3-il]-naftalen-1-il}urea
1-(3-terc-butil-fenil) -3-[4-(3-piridin-3-il-propoxi)naftalen-
10 -l-iljurea
1-(3-terc-butil-fenil) -3-[4-(4-morfolin-4-ilmetil-fenil)naf-
talen-1-il]urea
i1-(4-metoxi-bifenil-3-il)-3-{4-[4-(tetrahidro-piran-4-ilme-
£il) -imidazol-1-illnaftalen-1-il}urea
15 1-(4-mecil-bifenil-3-il)-3-{4-[4-(2-piridin-4-il-etil)-pipe-
razin-l-il]naftalen-1-iljurea
L-(4-terc-butil-bifenil-2-il)-3-[4- (piridin-4-ilmetoxi)nafta-
len-1-il]urea
1-(4-terc-butil-bifenil-2-il)-3-{4-[2-{1l-oxo-114-tiomorfolin-
0 -4-ilmecil)-3H-imidazol-4-il]-naftalen-1-il}urea
1-{5-terc-putil-2-hidroxi-fenil)-3-[4-(5-morfolin-4-ilmetil-
-pirazin-2-il)naftalen-1-il]urea o
1- (5-terc-bucil-2-metoxi-3-propil-fenil)-3-{4-(4- (pirrolidi-
na-i-carbonil) -fenil]naftalen-1-illurea
25 1-(5-terc-pbutil-2-metoxi-£fenil)-3-[4-(2-morfolin-4-ilmetil-
-pirimidin-3-il)naftalen-1l-il]urea -
1-(S-terc-putil-2-metoxi-fenil)-3-(4-(4-tiomorfolin-4-ilme-
til-fenil)naftalen-1-il]urea
l-(5-cerc-butil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-
30 -feril)naicalen-1-illurea
1-(5-terc-buril-2-metoxi-fenil)-3-{4-[4- (tetrahidro-piran-4-
-ilamino) -fenil]lnaftalen-1-il}urea
i1-{5-terc-bucil-2-metoxi-fenil) -3-{4-(6-(4-metil-piperazin-1-
-ilmetil) -piridin-3-illnaftalen-1-il}urea
1-(5-cerc-butil-2-metoxi-piridin-3-il)-3-{4-{6-(4-oxo-piperi-

wn

din-1-ilmetil)-piridin-3-il}naftalen-1-il}urea
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1-(S-terc-butil-2-metoxi-benzooxazol-7-il)-3-[4-(6-piridin-4-
-ilmecil-piridin-3-il)naftalen-1-il]urea
1-(5-terc-butil-2-metil-fenil) -3-{4-(4-morfolin-4-ilmetil-fe-
nil)naftalen-1-illurea
1-(5-terc-butil-2-fenoxi-fenil)-3-{4- [6- (tetrahidro-piran-4-
-iloxi) -piridin-3-il]lnaftalen-1-il)urea
1-(5-terc-butil-2-pirrolidin-1-il-fenil)-3-([4-(4-metoxi-6-
-morfolin-4-ilmetil—piridin—B-il)naftalen-l-il]uréa
1l-(5-terc-butil-2-pirrolidin-1-il-fenil)-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-il]lurea
1-(5-terc-butil-3-ciano-2-metoxi-fenil) -3-{4-(2-(2,6-dimetil-
-morfolin-4-ilmetil) -pirimidin-S-il)lnaftalen-1-il}urea
1-(5-terc-butil-4’-dimetilamino-bifenil-3-il)-3-[4-(2-morfo-
lin-4-ilmetil-pirimidin-5-il)naftalen-1-il]jurea
1-{6-mecoxi-3,3-dimetil-indan-5-il)-3-{4-(¢-{(morfolina-4-car-
bonil) -fenil]lnaftalen-1-il}urea
1-(6-terc-butil-2-cloro-3-metil-piridin-4-il)-3-[4-(6-tiomor-
folin-4-ilmetil-piridin-3-il)naftalen-1-il]jurea
1-(6-terc-butil-benzo(1l,3]dioxol-4-il)-3-{4-(6- (morfolin-4-
-ilamino) -piridin-3-illnaftalen-1-il}urea
1-(7-mecoxi-1,4,4-trimetil-1,2,3,4-tetrahidro-quinolin-6-il) -
-3-{4-[6- (tetrahidropiran-4-iloxi) -piridin-3-illnaftalen-1-
-il}urea
1-(7-terc-butil-2,4-dimetil-benzooxazol-5-il)-3-{4- (6-morfo-
lin-4-ilmetil-piridin-3-il}naftalen-1-il]jurea
i-[2-metoxi-5- (1-metil-1-fenil-etil)-fenil]-3-{4-(6-(2-piri-
din-4-il-etil)-piridazin-3-illnaftalen-1-il}urea
1-{2-metoxi-5-(1-metil-ciclohexil)-fenil]-3-{4-(4-(1-metil-
-piperidin-4-ilsulfanil)-fenil]lnaftalen-1-il}urea
1-[2-mecoxi-5-(l-metil-ciclopropil) -fenil}-3-[4-(2-morfolin-
-4-ilmecil-pirimidin-5-il)naftalen-1-il]jurea

1-[2-metoxi-5- (2-metil-tetrahidro-furan-2-il)-fenil] -3-[4-(5-
-morfolin-4-ilmetil-piridin-2-il)naftalen-1-iljurea

1- [2-metoxi-5-(3-trifluorometil-biciclo[1.1.1]pent-1-il)-fe-
nil}-3-(4-(4-morfolin-4-ilmetil-fenil)naftalen-1-iljurea
1-[3-terc-butil-5-(1-metil-1H-imidazol-4-il)-fenil]-3-[4- (5~
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-morfolin-4-ilmetil-piridin-2-il)naftalen-1-il]urea
1-[3-terc-butil-5-(2-pirrolidin-1-il-etil)-fenil]-3-{4-(6-(1-
-metil-piperidin-4-iloxi) -piridin-3-illnaftalen-1-il}urea
i-[3-texrc~-butil-5-(3-pirrolidin-1-il-prop-1-inil)-£fenil]-3-
-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-iljurea
i-[4-(6-imidazol-1-ilmetil-piridin-3-il)naftalen-1-il]-3-[2-
-metoxi-5-(1-fenilciclopropil) -fenil]urea
1-(5-{(1,1-dimetil-propil)-2-metoxi-fenil]-3-[4-(4-tiomorfo-
lin-4-ilmetil-fenil)naftalen-1-il}urea
1-[5-(1-ciano-ciclopropil) -2-metoxi-fenil] -3-[4-(2-morfolin-
-4-ilmetil-pirimidin-5-il)naftalen-1-il]jurea
i-[5-(l-hidroximetil-ciclopropil) -2-metoxi-fenil]-3-[4-(4-
-morfolin-4-ilmetil-fenil)naftalen-1-il]urea
i-[S-terc-butil-1-(2-dietilamino-etil)-2-oxo-1,2-dihidro-pi-
ridin-3-1i1])-3-{4-{6-(1-metil-piperidin-4-iloxi)-piridin-3-
-illnaftalen-1-il}urea

1-[5-terc-butil-2-(1H-pirazol-4-il) -£fenil]-3-[4-(2-morfolin-
-4-il-etoxi)naftalen-1-il)lurea
1-[S—terc—buﬁil-z-(1H-pirazol—4-i1)—fenil-3—{4-[4-(4-metil-
-piperazina-i-carbonil) -fenillnaftalen-1-il}urea

1- [5-terc-butil-2-(2,5-dioxo-pirrolidin-1-il)-fenil)] -3-{4-(6-
- {iH-imidazol-2-ilmetil) -piridin-3-il)naftalen-1-il}urea
1-[S-~terc-butil-2-(2-metil-pirimidin-5-il)-fenil]-3-[4-(5-
-piridin-4-ilmetil-piridin-2-il)naftalen-1l-illurea
i-[5-terc-butil-2- (2-morfolin-4-il-2-oxo-etoxi) -fenil] -3-(4-
-[6—(2_piridin-4-il—etil)—piridazin-ﬁ—il)naftalen-l—il}urea
i-[5-terc-butil-2-(2-morfolin-4-il-2-oxo-etilamino) -fenil] -3-
-{4-(4-(1-metilpiperidin-4-ilamino) -piperidin-1-illnaftalen-
-i-il}urea
1-[5-terc-buti1-2-(6—metil-piridin-3—il)-fenil]-é—{4-[5-(2-
-pirrolidin-i-il-etil)-piridin-2-illnaftalen-1-il}urea
i-{5-terc-butil-2-metoxi-3-(3-morfolin-4-il-3-oxo-propenil) -
-fenil]l -3-[4-(6-pirrolidin-1-ilmetil-piridin-3-il)naftalen-1-
-il]urea
1-(S-terc-butil-3-(2-dietilamino-etoxi)-2-metoxi-fenil]-3-{4-
- {¢- (tetrahidro-piran-4-iloxi) -fenillnaftalen-1-il}urea
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1-[5-terc-butil-3-(2-pirrolidin-1-il-etil) -benzofuran-7-il]-
-3-[2-(4-morfolin-4-ilmetil-fenil)naftalen-1-illurea
i-[6-terc-butil-4-(2-dimetilamino-etil)-3-ox0-3,4-dihidro-2H-
benzoll,4)oxazin-8-1i1]-3-{4-[6- (tiomorfolin-4-ilamino) -piri-
din-3-illnaftalen-1i-il}urea
1-{5-terc-butil-2-metoxi-3-(2-(l-metil-piperidin-4-iloxi) -
-etil) -fenil}-3-[4-(4-morfolin-4-ilmetil-fenil)naftalen-1-
-il]urea '
2-(4-terc-butil-2-{3-{4-(5-pirrolidin-1-ilmetil-piridin-2-
-il) -naftalen-1-1il) -ureido}-fenoxi) -N-metil-acetamida
2-[4-cerc-butil-2-(3-{4-{6-(2,6-dimetil-morfolin-4-ilmetil) -
-piridin-3-illnaftalen-1-il}-ureido) -fenoxi] -acetamida
3-(5-zerc-butil-2-metoxi-3-{3-[4-(6-pirrolidin-1-ilmetil-pi-
ridin-3-il) -naftalen-1-il]-ureido}-fenil) -acrilamida
3-{3-terc-butil-5-(3-(4-{4-(2-(1-oxo-11l4-tiazolidin-3-il)-
-etilj-fenil}naftalen-1-il) -ureido] -fenil}-N,N-dimetil-pro-
pionamida
3-{4-(3-(5-terc-butil-2-metoxi-fenil) -ureido] -naftalen-1-
-il}-benzamida
i-terc-butil-2-{3-(4-(2-cloro-4-morfolin-4-ilmetil-fenil) -
naftaien-1-il] -ureido}-benzamida
N-{4-terc-butil-2-{3-[4-(6-0ox0-1,6-dihidro-piridin-3-il)naf-
talen-1-il) -ureido}-fenil)-2-morfolin-4-il-acetamida
N- [3-terc-bucil-5-(3-{4-[5- (tetrahidro-piran-4-ilamino) -piri-
din-2-il]lnaftalen-1-il}-ureido)}-fenil] -2-morfolin-4-il-ace-
camida |
N-[4-terc-butil-2-(3-{4-[4-(1l-metil-piperidin-4-iloxi)-fe-
nil]naftalen-1-il}-ureido)-£fenil] -acetamida
¥ sus derivados farmacéuticamente aceptables,

En otra realizacidn de la invencidn se proporcionan los

siguientes compuestos de la £6rmula (I):

1-(2-terc-butil-5-metil-piridin-4-il)-3-[4-(6-morfolin-4-il-
metil-niridin-3-ilinaftalen-1-illurea;
1-(3-metil-naftalen-2-il)-3-[4-(6-morfolin-4-ilmetil-piridin-

-3-iljnaftalen-1-illurea;

o
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el

6

i-(3-terc-putil-fenil)-3-{4-(4-morfolin-<¢-il-meril-fenil)naf-

en-l-iljurea;

-i

naftalen-i1-illurea;

1
i-(3-terc-butil-fenil)-3-[4-(6-morfolin-4-il-mecil-piridin-3-
1)

i-{4-metil-bifenil-3-il)-3-[4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-iljurea;

i-(4-verc-butil-bifenil-2-il)-3-[4-(6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-il)urea;

1-(5-cloro-2,4-dimetoxi-fenil) -3- [4- (6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-ilJurea;

1-{5-isopropil-2-metil-fenil) -3-[4-(6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-illurea;

1-(5-sec-butil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-iljurea;

1-(S-terc-butil-2-metoxi-3-propil-fenil)-3-(4-(5-morfolin-4-

-ilmevil-piridin-3-il)naftalen-1-illurea;

i-(S—Eerc—bucil—2—metoximetil—fenil)—3—[4—(6—morfolin—4—il—

metil-piridin-3-il)naftalen-1-il]urea;

1-(S-terc-butil-2-metoxi-fenil)-3-[4-(2-morfolin-4-ilmetil-

-pirimidin-5-il)naftalen-1-illurea;

i
1-(S-terc-pbutil-2-metoxi-fenil)-3-[4-(4-ticmorfolin-4-il-

metil-fenil)naftalen-1-il]urea;

l1-(5-terc-butil-2-metoxi-fenil)-3-(4-(6-morfolin-4-ilmecil-

-piridin-3-il)naftalen-1-il]urea;

i-(5-terc-putil-2-metoxi-fenil}-3-[4-(6-morfolin-4-ilmetil-

-fenil)nafralen-1-il]urea;

1-(5-terc-butil-2-metoxi-fenil)-3-{4-[4- ({tetrahidro-piran-4-

-ilamino) -fenil]naftalen-1-il}urea;

1-(5-terc-buril-2-metoxi-fenil)-3-{4-(6-(4-metil-piperazin-1-

-ilmetil) -piridin-3-il]naftalen-1-il}urea;

1-(5-terc-butil-2-metil-fenil)-3-(4-{6-[(3-metoxi-propil) -me-

til-amino}-piridin-3-il}naftalen-1-il)urea;
i-(5-terc-butil-2-metil-fenil)-3-[4- (4-morfolin-4-ilmetil-

-imidazol-1-il)naftalen-1-illurea;

1-(S-terc-putil-2-metil-fenil)-3-[a-(4-morfolin-4-ilmetil-

-fenil)naftalen-1-il]urea;

g
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i1-(5-terc-butil-2-metil-fenil)-3-{¢-(6-morfolin-4-ilmetil-

-piridin-3-iljnaftalen-1-illurea;

1-(5-terc-butil-2-metil-fenil)-3-{4-(6- (3-metoxi-propilami-

no)-piridin-3-illnaftalen-1-il}urea;

1-{5-terc-butil-2-metil-piridin-3-il})-3-[(4-(6-morfolin-4-il-

metil-piridin-3-il)naftalen-1-il]urea;

1-(5-terc-butil-2-morfolin-4-il-fenil)-3-[4-(6-morfolin-4-il-

metil-piridin-3-il)naftalen-1-il]urea;

lin-4-ilmetil-piridin-3-il}naftalen-1-il]jurea;

1-(6-terc-butil-2-cloro-3-metil-piridin-4-il)-3-{4-{6-morfo-

l1-(6-terc-butil-2-cloro-3-metil-piridin-4-il)-3- (4-(6-tiomor-

folin-4-ilmetil-piridin-3-il)naftalen-1-iljurea;

1-[2-metoxi-5-(1-metil-ciclopropil) -fenil] -3-[4-(2-morfolin-

-4-ilmetil-pirimidin-5-il)naftalen-1-il]jurea;

1- (4- (6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]-3-(3-

-triflucrometil-fenil)urea;

1- (4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il1]-3-(4-

-trifluorometoxi-fenil)urea;

1-[S-(l,l—didetil-propil)—2—metoxi-fenil]-3-[4-(4-tiomorfo—

lin-4-ilmetil-fenilinaftalen-1-il]lurea;

1-[(5-(1,1-dimetil-propil)-2-metoxi-fenil] -3-[4-{6-morfolin-4-

-ilmetil-piridin-3-il)naftalen-1-iljurea;

1-[S-{1l-ciano-ciclopropil) -2-metoxi-fenil] -3-[4-{(2-morfolin-

-4-ilmetil-pirimidin-5-il)naftalen-1-ilJurea;
1-[5-terc-butil-2-(1H-pirazol-4-1il)-fenil)-3-[(4-(6-morfolin-

-4-ilmetil-piridin-3-il)naftalen-1-illurea;

1-[5-terc-butil-2-(2-metil-pirimidin-5-il)-fenil] -3-(4-(5-pi-

ridin-4-ilmetil-piridin-2-il)naftalen-1-iljurea;

1-({5-terc-butil-2-(2-metil-pirimidin-5-il)-fenil]-3-(4-(6-

-morfolin-4-ilmetil-piridin-3-il)naftalen-1-illurea;

1- [5-terc-butil-2-(3-hidroxi-propil)-fenil]-3-[4-(6-morfolin-

-4-ilmetil-piridin-3-il}naftalen-1-illurea;

1-(5-terc-butil-2-(3-morfolin-4-il-3-oxo-propil)-£fenil] -3-[4-

-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-iljurea;

1-[5-terc-butil-2- (morfolina-4-carbonil) -fenill -3-[4- (6-mor-

folin-4-ilmetil-piridin-3-il)naftalen-1-il}urea;
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2-[4-terc-butil-2-(3-{4-[6-(2,6-dimetil-morfolin-4-ilmetil)-
-piridin-3-il) -naftalen-1-il}-ureido) -fenoxi] -acetamida;
3-{4-{3-(5-terc-butil-2-metoxi-fenil) -ureido] -naftalen-1-il}-
-penzamida;
i-terc-butil-2-{3-[4-(2-cloro-4-morfolin-4-ilmetil-fenil) -
-naftalen-1-il] -ureido}-benzamida;
v sus derivados farmacéuticamente aceptables.

Todavia en otra realizacidn adicional de la invencién se

proporciconan los siguientes compuestos de la f£6rmula (I):

1- (2-terc-butil-S-metil-piridin-4-il)-3-[4- (6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-il]lurea;
1-(3-terc-butil-fenil) -3-[4-(6-morfolin-4-ilmetil-piridin-23-
-il)naftalen-1-iljurea;
1-(4-metil-bifenil-3-il)-3-(4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1-iljurea;
i-(4-terc-butil-bifenil-2-il)-3-[4-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-iljurea;
1-(5-isopropil-2-metil-fenil)-3- [4-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-il]urea;
1-(5-sec-butil-2-metoxi-fenil)-3-[¢-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-il]jurea;
1-{(5-terc-butil-2-metoximetil-fenil)-3-f[4-{6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-il]Jurea;
i-(5-terc-butil-2-metoxi-fenil) -3-(4-(6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-il]urea;
1-(5-terc-butil-2-metil-fenil)-3-(4-{6-[(3-metoxi-propil) -me-
til-amino] -piridin-3-il}naftalen-1-il)urea;
1-(5-terc-butil-2-metil-fenil) -3- [4- (6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-il]uresa;
1-(5-terc-butil-2-metil-piridin-3-1il)-3-[4-(6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-illurea;
1-[5-{1,1-dimetil-propil) -2-metoxi-fenil] -3-{4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-il)urea;

i-[5-terc-butil-2- (1H-pirazol-4-il)-£fenil] ~3-[4-(6-morfolin-
-d-ilmetil-piridin-3-il)naftalen-1i-il]urea;
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1-[5-cerc-butil-2-(2-metil-pirimidin-5-il)-fenil]l-3-[4-(6-
-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]jurea;
1-[S-terc-butil-2-(3-hidroxi-propil)-fenil] -3-(4-(6-moxfolin-
-¢-ilmetil-piridin-3-il)naftalen-i-illurea;
1-[5-terc-butil-2- (morfolina-4-carbonil) -fenil] -3- [4- (6-mor-
folin-4-ilmetil-piridin-3-il)naftalen-1-illurea;

N- (5-terc-butil-2-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-piri-
din-3-il) -naftalen-1-il]-ureido}-£fenil) -acetamida

y sus derivados farmacéuticamente aceptables.

Cualesquiera compuestos de esta invencidén gue contengan
unc o mas Atomos de carbono asimétricos se pueden producir en
forma de racematos y mezclas racémicas, enantidémeros senci-
llos, mezclas diastereocisdémeras y diastereoisdmeros indivi-
duales. Todas las formas isdmeras de este tipo de estos
compuestos estdn expresamente incluidas en la presente
invencién. Cada carbono estereogénico puede estar en la
configuracién R 0 §, o en una combinacién de configuraciones.

Algunos de 1los compuestos de la férmula (I) pueden
existir en mids de una forma tautémera. La invencién incluye
la totalidad de tales tautdmeros.

Todos los términos tal como se utilizan en esta memoria
descriptiva, a menos que se establezca de otro modo, deben
entenderese en su significado ordinario tal como se conoce en
la técnica. Por ejemplo, "alcoxi C, " es un algquilo C, , con
un oxigeno terminal tal como metoxi, etoxi, propoxi, pentoxi
v hexoxi. Todos los grupos alquile, alquenilo y alquinilo han
de entenderse como ramificados o no ramificados en los casos
en los que sea estructuralmente posible y a menos que se

.especifique de otro modo. Otras definiciones mis especificas
son las siguientes:

El término "aroilo", tal como se utiliza en la presente
memoria descriptiva, ha de entenderse que significa "benzoi-
lo" o "naftoilo".

El término "carbociclo" ha de entenderse que significa
un radical hidrocarbonado alifdtico que contiene de tres a
doce &tomos de carbono. Carbociclos incluyen anillos de

(08
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hidrocarburos que contienen de tres a diez &tomos de carbono.
£stos carbociclos pueden ser sistemas de anillos aromdticos
¥ no aromdticos. Los sistemas de anillo no aromdtico pueden
ser mono- © poli-insaturados. Carbociclos preferidos inclu-
ven, pero no se limitan a ciclopropilo, ciclobutilo, ciclo-
pentilo, ciclopentenilo, ciclohexilo, ciclohexenilo, c¢i-
cloheptanilo, cicloheptenilo, fenileo, indanilo, indehilo,
benzociclobutanilo, dihidronaftilo, tetrahidronaftilo,
naftilo, decahidronaftile, benzocicloheptanilo y benzoci-
cloheptenilo.

El término "heterociclo" se refiere a un radical
neterociclo de 4-8 miembros (pero preferiblemente 5 & 6
miembros) monociclico no aromatico o de 8-11 miembros
biciclico no aromatico, estable, gue puede estar saturado o
insaturado. Cada heterociclo consiste en atomos de carbono y
uno o mas, preferiblemente de 1 a 4 heterodtomos selecciona-
dos de nitrégeno, oxigeno y azufre. El1 heterociclo puede
estar fijado por cualquier atomo del ciclo, lo que resulta en
ia creacidn de una estructura estable. Heterociclos preferi-
dos incluyen, pero no se limitan a, }or ejemplo, oxetanilo,
pirrolidinilo, tetrahidrofuranilo, tetrahidrotiofenilo,
piparidinilo, piperazinilo, morfolinile, tetrahidropiranilo,
dioxanilo, tetrametileno-sulfonilo, tetrametileno-sulfoxidi-
lo, oxazolinilo, tiazolinilo, imidazolinilo, tretrahidropiri-
dinilo, homeopiperidinileo, pirrolinilo, tetrahidropirimidini-
lo, decahidroguinolinilo, decahidroisoquinolinilo, tiomorfo-
linilo, tiazolidinileo, dihidrooxazinilo, dihidropiranilo,
oxocanilo, heptacanilo, tioxanilo, ditianilo.

El término "heteroarilo" ha de entenderse que significa
un anillo monociclico de 5-8 miembros o biciclico de 8-11
miembros, aromatico, que contiene 1-4 heterocdtomos tales como
N, O y 5. Heterocarilos de este tipo incluyen: piridinilo,
piridonilo, quinolinilo, dihidrogquinolinilo, tetrahidroqui-
noilo, isoguinolinilo, tetrahidroisoquinoilo, piridazinilo,
pirimidinilo, pirazinilo, bencimidazolilo, benzotiazolilo,

benzoxazolilo, benzofuranilo, benzotiofenilo, benzopirazoli-
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lonilo, benzo[l,4]oxazin-3-onilo, benzodioxolilo, benzo-
[1,3]dioxol-2-onilo, tetrahidrobenzopiranilo, indolilo,
indolinilo, indolonilo, indolinonilo, ftalimidilo.

El término "hetercidtomo", tal como se utiliza en esta
memoria, ha de entenderse gue significa dtomos distintos de
carbono tales como O, N, S y P.

El término "arilo®, tal como se utiliza en esta memoria,
ha de entenderse que significa carbociclo aromatico o hetero-
arilo segin se define en esta memoria.

Términos que son andlogos de los restos ciclicos ante-
riores tales como ariloxi o hetercarilamina han de entenderse
que significan un arilo, heterocarilo, heterociclo segin se
define anteriormente, fijado a su grupo respectivo.

Tal como se utiliza en esta memoria, "nitrdgeno" vy
"azufre" incluyen cualquier forma oxidada de nitrdgeno y
azufre y la forma cuaternizada de cualquier nitrégeno basico.

El término "haldgeno", tal como se utiliza en la presen-
te memoria descriptiva, ha de entenderse gque significa bromo,
cloro, fldor o yodo.

Los compuestos de la invencidn son sdlo agquellos que se
contemplan como "quimicamente estables", tal como se aprecia-
ra por los expertos en la técnica. Por ejemplo, un compuesto
gue tenga una "valencia 1libre" o un "carbanidén" no son
compuestos contemplados por la invencidn.

La invencidn incluye derivados farmacéuticamente acep-
tables de compuestos de la f£6rmula {(I). Un "derivadeo farma-
céuticamente aceptable” se refiere a cualquier sal o éster
farmacéuticamente aceptable de un compuesto de esta inven-
cidn, o cualguier compuesto que, tras la administracidén a un
paciente, sea capaz de proporcionar (directa o indirectamen-
te) un compuesto de esta invencidn, un metabolito farmaceclé-
gicamence activo o un residuo farmacolégicamente activo del
mismo. Un metabolito farmaceoldgicamente activo ha de enten-
derse que significa cualquier compuesto de la férmula (I)
capaz de ser metabolizado enzimdtica o quimicamente. Esto
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incluye, por ejemplo, compuestos derivados hidroxilados u
oxidados de la férmula (I}.

Sales farmacéuticamente aceptables de los compuestos de
esta invencidén incluyen las derivadas de &cidos y bases inor-
ganicos y organicos farmacéuticamente aceptables. Ejemplos de
Acidos adecuados incluyen &acidos clorhidrico, bromhidrico,
sulflrico, nitrico, perclérico, fumidrico, maleico, fosfoérico,
glicélico,1éctico,salicilico,sﬁccinico,tolueno-p-sulfﬁri-
co, tartérico, acético, citrico, metanosulféniceo, fdérmico,
benzoico, maldnico, naftaleno-2-sulfirico y bencenosulfdnico.
Otros acidos tales como acido ox&lico, aungue no sean farma-
céuticamente aceptables por si mismos, se pueden emplear en
la preparacidn de sales (tiles como compuestos intermedios
para obtener los compuestos de esta invencidén y sus sales por
adicién de &cidos farmacéuticamente aceptaples. Sales deri-
vadas de bases apropiadas incluyen sales de metales alcalinos
{(por ejemplo sodio), de metales alcalinotérreos (por ejemplo
magnesio), de amonio y de N-(algquilo C,-C,), .

Ademds, los compuestos de esta invencidn incluyen pro-
farmacos y compuestos de la f6rmula (I). Profdrmacos incluyen
los compuestos que, tras una simple transformacidédn quimica,
se modifican para producir compuestos de 1la invencidn.
Transformaciones quimicas simples incluyen hidrdlisis,
oxidacién y reduccidn. Especificamente, cuandoc un profirmaco
de esta invencidén se administra a un paciente, el profarmaco
se puede transformar en un compuesto de la £férmula (I),
impartiendo con ello el efecto farmacoldgiceo deseado.

METODOS DE USO

De acuerdo con la invencidn se proporcionan métodos para
utilizar los compuestos de la férmula (I). Los compuestos de
la invencidén bloguean de manera eficaz la produccidn de
citoguinas inflamatorias a partir de células. La inhibicidn
de la produccidén de citoguinas es un medio atractivo para
orevenir y tratar una diversidad de trastornos asociados con
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una produccidn en exceso de citoquinas, por ejemplo enferme-
dades y estados patolégicos que implican una inflamacidn.
Asi, los compuestos de la invencidén son Udtiles para el
tratamiento de estados de este tipo. Estos abarcan enfermeda-
des inflamatorias crdnicas incluidas, pero no limitadas a
ostecartritis, esclerosis miltiple, sindrome de Guillain-

-Barrzs, enfermedad de Crohn, colitis ulcerosa, psoriasis,
enfermedad de injerto frente a hospedante, lupus eritematoso
sistémico y diabetes mellitus dependiente de insulina. Los
compuastos de la invencidn también se pueden utilizar para
tratar otros trastornos asociados con la actividad de niveles

vados de citoquinas proinflamatorias tales como respuestas

Y
2 o

iversos agentes infecciosos y un cierto nimero de enferme-
dades de autoinmunidad tales como artritis reumatoide, .sin-
drome del chogue tdéxico, diabetes y enfermedades inflamato-
rias del intestino no relacionadas con las anteriormente
enumeradas se comentan en los Antecedentes de la invencién.

Ademis, se espera que los compuestos de la invencién, al
ser inhibidores de la produccidén de citoguinas, blogueen la
expresidn inducible de ciclooxigenasa (COX-2). La expresidn
de CO0X-2 ha demostrado ser incrementada por citoquinas, y se
piensa que es la isoforma de la ciclooxigenasa responsable de
la inflamacién (M.K. O’Banion et al., Proc. Natl. Acad. Sci.
U.S.A. 1992, 89, 4888). Por consiguiente, seria de esperar
gue los presentes nuevos compuestos exhibieran una eficacia
contra los trastornos actualmente tratados con inhibidores de
COX tales como las NSAIDs familiares. Estos trastornos inclu-
ven el dolor agudo y crdénico, asi como sintomas de inflama-
cién v enfermedad cardiovascular.

Tal comc se comenta en los Antecedentes de la invencidn,
IL-8 juega un papel en la afluencia de neutréfilos a sitios
de inilamacién o lesidn. Por lo tanto, todavia en un aspecto
adicional de la invencién, los compuestos de la invencién
vueden ser Utiles en el tratamiento de enfermedades mediadas
oredominantemente por neutrdfilos tales como apoplejia e

infarzo de miccardio, solos o después de una terapia trombo-

b\



wm

20

25

- 49 -

litica, lesidén térmica, sindrome del dolor respiratorio en
zdultos (ARDS), lesidén miltiple de &rganos secundaria al
trauma, glomerulonefritis aguda, dermatosis con componentes
inflamatorios agudos, wmeningitis purulenta aguda u otros
trastornos del sistema nervioso central, hemodidlisis,
leucotferisis, sindromes asociados con la transfusién de
granulocitos y enterocolitis necrotizante.

Para el uso terapéutico, los compuestos de la invencién
se pueden administrar en cualquier forma de dosificacién
convencional de cualquier manera convencional. Vias de
administracidén incluyen, pero no se limitan a intravenosa,
intramuscular, subcuténea, intrasinovial, por infusidn,
sublingual, transdermal, oral, tdpica o por inhalacién. Los
modos de administracidn preferidos son oral e intravenoso.

Los compuestos de esta invencién se pueden administrar
solos o en combinacidn con coadyuvantes que refuerzan la
estabilidad de los inhibidores, facilitan la administracién
de composiciones farmacéuticas que los contienen en determi-
nadas realizabiones, proporcionan una disolucidn o dispersién
incrementada, aumentan la actividad inhibidora, proporcionan
una terapia adyuvante, y similares, incluidos otros ingre-
dientes activos. Ventajosamente, terapias de combinacion de
esce tipo utilizan dosificaciones menores de los productos
cerapéuticos convencionales, evitando asi una posible
toxicidad y efectos secundarios adversos que se producen
cuando esos agentes se utilizan como monoterapias. Los
compuestos de la invencidén se pueden combinar fisicamente con
los productos terapéuticos convencionales u otros adyuvan;es
en una sola composicidén farmacéutica. Ventajosamente, los
compuestos se pueden administrar entonces juntos en una sola
forma de dosificacién. En algunas realizaciones, las composi-
ciones farmacéuticas que comprenden combinaciones de compues-
tos de-este tipo contienen al menos aproximadamente 5%, pero
mds preferiblemente al menos aproximadamente 20% de un
compuesto de la férmula (I} (p/p)., o una combinacidn de los
mismos. El porcentaje (p/p) Optimo de un compuesto de la
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f6rmuia {(I) puede variar y estd dentro de la previsidn de los
expertos en la técnica. Alternativamente, los compuestos se
pueden administrar por separado (ya sea en serie o en parale-
lo) . La dosificacién separada permite una mayor flexibilidad
en el regimen de dosificacidn.

Tal como se ha menciocnado antes, formas de dosificacidn
de los compuestos de esta invencidén incluyen vehiculos y
coadyuvantes farmacéuticamente aceptables conocidos por los
expertos ordinarios en la técnica. Estos vehiculos y coadyu-
vantes incluyen, por ejemplo, intercambiadores de iones,
aldmina, estearato de aluminio, lecitina, proteinas del
suero, sustancias tampdén, agua, sales o electrdlitos o
sustancias basadas en celulosa. Formas de dosificacién
preferidas incluyen comprimido, cédpsula, caplet, liquido,
solucidn, suspensidén, emulsidén, pastillas, jarabe, polvo
reconstituible, granulo, supositoric y parche transdermal.
Métodos para preparar formas de dosificacién de este tipo son
conocidos (véase, por ejemplo, H.C. Ansel y N.G. Popovish,

‘Pharmaceutical Dosage Forms and Drug Delivery Systems, 5°

ed., Lea y Febiger (1990)). Los niveles y requisitos de
dosificacidén son bien reconocidos en la técnica y se pueden
seleccionar por los expertos ordinarios en la técnica a
partir de métodos y técnicas disponibles, adecuados para un
paciente particular. En algunas realizaciones, los niveles de
dosificacién oscilan de aproximadamente 1-1000 mg/dosis para
un paciente de 70 kg. A pesar de que buede ser suficiente una
dosis por dia, se pueden administrar hasta 5 dosis por dia.
Para dosis orales, se pueden requerir hasta 2000 mg/dia. Como
apreciara el experto en la técnica, se pueden requerir dosis
inferiores o superiores dependiendo de factores particulares.
Por ejemplo, los regimenes de dosificacidén y tratamiento
especificos dependerén de factores tales comc el perfil de
salud general del paciente, la gravedad y el curso del
trastorno o disposicidn del pacieﬁte a los mismos y el juicio
del médico que los esté tratando.

Con el fin de comprender méds completamente esta inven-
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cidén, se reccgen los siguientes ejemplos. Estos ejemplos son

0

on el £fin de ilustrar realizaciones preferidas de esta
invencién y no han de considerarse limitantes de modo alguno
del alcance de la invencidn.

Los ejemplos que siguen son ilustrativos y, tal como se
reconoce por un experto en la técnica, reactivos o condicio-
nes particulares podrian modificarse segin fuera necesario
para compuestos individuales. Los materiales de partida
utilizados en el esquema que figura a continuacidn estén
comercialmente disponibles o se preparan facilmente a partir
de materiales comercialmente disponibles por los expertos en
ia técnica.

METODOS_DE SINTESIS GENERALES

La invencidén proporciona adicionalmente métodos para

¢

reparar los compuestos de la férmula (I). En todos los

m
"

guemasz, "G" en las férmulas mostradas mas abajo debera
ener el significado de "G" en la férmula (I) de la invencidn

mn

B

escrica descrita aqui anteriormente.

Los compuestos de la invencidn se pueden preparar por el
mécodo A, B, C o D, segin se ilustra en el Esquema I,
oreferiblemente por el método C.
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Egsquema I
Método A
G'—NCO
G“Nt—l2 Il -
lla
Método g
1 fosgeno
G\NH,‘, -
2.G'-NH,
lla A"
WMétodo G
CICO,Ph i Ph
G\NHZ 3 G "N O’
H
Ila v
Método D
CICO,Ph fL
v 2 .
H
v Va

En el Método A,

Yoy

b\o

1
Gy oG
H H

G'=Ar-X-Y-Z(l)
O un precursor de |

G‘NJLN'Gl

1 I
H H

G'=Ar-X-Y-Z(l)
o un precursor de |

G-NH, j\
v
G-y

‘ r:',G
H H
G'=Ar-X-Y-Z(l)

0 un precursor |

G'-NH, i
lla G- G’
—=— Sy
H H

G'=Ar-X-Y-Z(l)
0 un precursor de |

una mezcla de una arilamina de la

£6rmula IIa y un arilisocianato de la férmula III se disuelve

2n un disolvente anhidro no prético tal como THF,

éter,

tolueno, dioxano o acetato de etilo. El disolvente preferido
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s THF. La mezcla se agita entre 0-45°C, preferiblemente a
25°C, durante 2-24 h, y se separan los componences volitiles.
La purificacién del residuo por recristalizacién en un
disolvente apropiado tal como acetato de etilo/hexanos,
acetato de etilo/metanocl, THF/éter de petrSleo, etanol/agua
o por cromatografia en gel de silice utilizando, por ejemplo,
hexanos y acetato de etilo como eluyentes, proporciona el
producto de la férmula I o sus precufsores.

En el Método B, una arilamina de la férmula IIa se
disuelve en un discolvente halogenado tal como cloruro de
metileno, cloroformo o dicloroetano. El disolvente preferido
es cloruro de metileno. La mezcla se diluye con un alcali
acuoso-tal como bicarbonato de sodio o carbonato de potasio,
se enfria en un bafio de hielo y se afiade fosgeno. La mezcla
se agita vigorosamente durante 5-30 min, siendo preferibles
10 min. La capa organica se seca con agentes tales como MgSO,
0 Na,S0O, y los componentes voldtiles se separan para propor-
cionar el correspondiente isocianato. El isocianato y la
arilamina IV se mezclan en un disolvente anhidro no prético
tal como THF, éter, tolueno, dioxano, cloruro de metileno o
acetato de etilo. El disolvente preferido es THF. La mezcla
se agita entre 0-45°C, preferiblemente a 25°C, durante 2-24
n, y se separan los componentes voldtiles. La purificacién
del residuo por recristalizacidén o por cromatografia en gel
de silice, tal como antes, proporcicna el producto de la
férmula I o sus precursores.

El iscocianato requerido también se puede preparar a
parcir del 'écido carboxilico G-CO,H por reaccidén con un
cloroformiacto tal como cloroformiato de etilo, en presencia
de una base adecuada tal como trietilamina, en un disolvente
adecuado tal como THF, a aproximadamente 0°C. 21 anhidrido
mixto resultante se trata con una solucidn acuosa de azida de
sodio. El calentamiento de una solucidén de la azida de acilo
resultante en un disolvente adecuado tal comc tolueno,
aproximadamente a reflujo, da como resultado una reaccidn de

transposicién de Curtius, proporcionando el isocianato
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En el Método C, una arilamina de la f£&6rmula IIa se
disuelve en un disolvente adecuado tal como un disolvente
halogenado tal como cloruro de metileno, cloroformo o
dicloroetanc. El disolvente preferido es cloruro de metileno.
Se puede afiadir una base adecuada tal como trietilamina,
sequido de un cloroformiato de alquilo o arileo, tal como
cloroformiato de t-butilo o cloroformiato de fenilo (mostra-
do). La mezcla se agita entre 0-85°C, preferiblemente a la
temperatura de reflujo, durante 2-24 h, y los componentes
volédtiles se separan proporcionando el carbamato V. El
carbamato y la arilamina IV se mezclan en un disolvente
anhidro no prético tal como THF, é&ter, tolueno, dioxano,
clorurc de metileno o acetato de etilo. El1 disolvente
vreferido es THF. La mezcla se agita entre 0-110°C, preferi-
blemente a la temperatura de reflujo, durante 2-24 h y se
separan 1los componentes voldtiles. La purificacién del
residuo como antes proporciona el producto de la férmula I o
SUS Precursores.

En el Método D, una arilamina de la £6rmula IV se
disuelve en un disolvente adecuado tal como THF. Se afiade un
cloroformiato de alquilo o arilo, tal como cloroformiato de
t-butilo o cloroformiato de fenilo (mostrado). La mezcla se
agita entre 0-85°C, preferiblemente a 0°C durante 2-24 h,
momento en que la reaccidn se enfria bruscamente con bicarbo-
nato de sodio acuoso saturado. Las extracciones con un
diseclvente adecuado tal como acetato de etilo, proporcionan
el carbamato Va tras la concentracidén. El carbamato y la
arilamina IIa se mezclan en un disolvente anhidro y no
oprdético tal como THF, éter, tolueno, dioxano, cloruro de
metileno o acetato de etilo. El disolvente preferido es THF.
La mezcla se agita entre 0-110°C, preferiblemente a 0°C,
durante 2-48 h en un tubo cerrado herméticamente. Se afladen
resinas de PS-trisamina y PS-isocianato, y la mezcla de
reaccidn se sacude durante 3 dias. La filtracidén y 1la
concentracién proporcionan el producto de la férmula I o sus
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Drecursores.

Productos intermedios de arilamina de la £&rmula IIa
estadn comercialmente disponibles o se pueden preparar por
métodos conocidos por los expertos en la técnica.

Sequidamente se describen métodos mediante los cuales se
pueden preparar algunos productos intermedios III y IV, G’ =
Ar-X-Y¥-Z (Esquema I). En el Método E (Esgquema II) una
promoarilamina VI, que puede estar comercialmente disponible
o se puede preparar facilmente por un experto en la técnica,
s2 hace reaccionar con una cicloalquenona VII en presencia de
un catalizador de metal de transicidén, por ejemplc un
catalizador de paladio(IIl) tal como cloruro de bis{trifenil-
fogsfina)paladio(II)

en presancia de

Esquema II

Métado E Q Pd(Ph,),Cl, O
. - DPPP

H,NXBr + -

y, NaHCO, H,N

" DMF X n

150 oC
Vi vil VIl
n=14
MétedoBo C 1
0
cHicly P
Vil ——ee——me Método A HoH
—————— - \x
NaHCOag . G I
0°C ~X I
1X X
Método F
1. tBuli "
Br-X-G; _— BuSn-X-G, ———=  H,NA"X-G,
XI 2. Bu,SnCl Xl Pd(PPhy), Xitl
Gz=YZ 0

un precursor

620"

AY
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un quelante de bis(trifenilfosfina), tal como 1,2-bis(dife-
nilfosfino)etanc (DPPE), 1,1’-bis(difenilfosfino)ferrocenc
(DPPF) y 2,3-bis(difenilfosfino)propanoc (DPPP), preferible-
mente DPPP, y una base, preferiblemente bicarbonato de sodio,
en un disolvente adecuadeo, preferiblemente DMF, a una tempe-
ratura de aproximadamente 150°C para proporcionar VIII. A
continuacién, VIII se puede utilizar (como IV} en el Métcodo
B (Esquema I), o convertir en isocianato IX por reaccidén con
fosgeno o un equivalente de fosgeno en presencia de una base
tal como bicarbonato de sodioc, en un disolvente adecuado tal
como diclorometano, a una temperatura de aproximadamente 0°C,
y se utiliza (como III) en el Método A. El producto X resul-
tante se puede modificar adicionalmente por métodos conocidos
por un experto en la técnica para obtener el compuesto desea-
do de la férmula I.

En el Método F, el bromuro XI se hace reaccionar con una
pase fuerte tal como t-butil-litio, en un disolvente adecuado
tal como THF, con clorurc de tributilestafic a una temperatura
de aproximadaﬁente -50°C a -100°C, de preferencia aproximada-
mente -78°C, para dar XII. A continuacién, XII se hace reac-
cionar con VI en un disolvente adecuado tal como THF & 1,4-
-dioxano, en presencia de un catalizador de metal de transi-
cidén, preferiblemente tretrakis(trifenilfosfina)paladio(0),
a una temperatura de aproximadamente 50°C a 150°C, de
preferencia aproximadamente 100°C y en un tubo cerrado
herméticamente, proporcionndo XIII. A continuacidn, XIII se
puede utilizar (como IV) en el Mé&todo B o C (Esquema I) o
convertir en el correspondiente isocianato seglin se describe
en el Método E, y se utiliza (como III) en el Método A.

Métodos mediante los cuales Y y Z se pueden unir a X se
ilustran en el Esquema III. Tal como se ilustra por el Método
G, si se desea un producto en el gue Y incluya un nitrégeno
de amino unido a X, un X gque contiene una cetona se puede
hacer reaccionar con un Y-Z gue contiene una amina primaria
o secundaria terminal en condiciones de aminacién reductoras.

Por ejemplo, la cetona X se combina con una amina primaria o
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secundaria en un disclvente adecuado tal como THF. Se afiade
un dcido tal como dcido acético, seguido de un agente reduc-
tor adecuado, preferiblemente cianoborohidruro de sodio o
(triacetoxi)borohidruro de sodio para proporcionar el pro-
ducto XIV deseado.

El Método H ilustra un proceso para obtener un grupo
metileno para Y y una amina primaria o secundaria para Z. Un
grupo X que porta un aldehido y un haldégeno, preferiblemente
bromo (XV), se puede hacer reaccionar con una amina primaria
o secundaria en condiciones de aminacidén reductora segin se
describe en el Método G para proporcionar XV. Este compuesto
intermedio se puede entonces utilizar segin se describe para
XI en el Métocdo F.

Esquema III

Método G
O N(R)R'
“ H RNHR' n H
G- \lr ~Ar n aminacién G~ \n/ ~Ar n
o) reductora 0
X Xiv
n=1-4 -N(RR' =-Y-Z
: n=1-4
Método H
RNHR'
Br-X-CHOQO ———— Br-X-CH-N(R)R'
aminacion
xv reductora xvi
-CH.N(R)R' = -Y-Z

La sintesis de compuestos intermedios adicionales

correspondientes a IV y V se puede conseguir por métodos
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similares a los descritos en la bibliografia o conocidos por
los expertos en la técnica. En los Ejemplos de sintesis que
figura a continuvacién se proporcionan algunos de estos

métodos.

EJEMPLOS DE SINTESIS

EJEMPLO 1
1-[4-(6-{[bis-(2-cianc-etil)amino] -metil}-piridin-3-il)-naf-
talen-1-il])-3-{({5-terc-butil-2-metil-fenil)urea

bW
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NO,BF, H,, PdIC
d:carbonato de
CHyCH NO, di-t-butilo
O

H i e | 0
1 N
1.0
Método C ,!' ,1| @

I -
Na{ACO),EH
CICH,CH,CI

I—Z
I—-2

-

A una solucién de 4-terc—butil-tol-ueno (33,7 mmol) en
acetonicrile (150 ml) a 0°C se afiadidé tetrafluorcborato de
nitronio (40,5 mmel). Después de 30 min a la temperatura
ambiente, la reaccidn se diluyd con agua (50 ml) y se extrajo
con acetato de etilo (3 x 30 ml). Los extractos orgdnicos
reunidos se lavaron con salmuera y se secaron (MgS0O,). La
sepafacién de los componentes voldtiles en vacio dejé en un
residuo; la cromatografia de resolucidn rdpida utilizando 10%
de clorurc de metileno/éter de petrdleo como eluyente propor-
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ciond 4-terc-butil-2-nitrotolueno.

4-terc-butil-2-nitrotolueno (1,1 mmol) se disolwvié en
DMF (10 ml). Se afladié el catalizador (Pd al 10%/C, 5 mg)
seguido de la adicién de dicarbonato de di-terc-butilo (1,4
mmol) . El sistema se purgd con argdén y luego se expuso a H,
(1 atm) durante 12 h. La mezcla se filtrd sobre una almohadi-
l1la de tierra de diatomeas; el filtrado se diluyd con agua y
se extrajo con acetato de etilo (3 x 10 ml). Los extractos
organicos reunidos se lavaron con salmuera y se secaron
(MgSO,) . Se obtuvo N-Boc-5-terc-butil-2-metilanilina en forma
de un sélido cristalino, 265 mg, después de la evaporacién de
los componentes voldtiles.

A una mezcla de N-Boc-5-terc-butil-2-metilanilina (0,8
mmol) y trietilamina (0,22 mol) en benceno (10 ml) a tempera-
tura ambiente se afiadié, a través de una jeringa, triclorurec
de boro (0,4 mmol). La mezcla heterogénea resultante se agité
a 80°C durante 30 min. Se retird la fuente de calor y se
afladidé aminonaftaleno 1 (0,7 mmol). La mezcla de reaccidn se
agité a la témpera;ura ambiente durante 16 h. La mezcla de
reaccién se diluyd con agua (10 ml) y se extrajo con acetato
de etilo (3 x 10 ml). Los extractos orgdnicos reunidos se
lavaron con salmuera y se secaron (MgSO,}). La separacidn de
los componentes voldtiles en vacio dejd un residuo; 1la
cromatografia de resolucidén rédpida utilizando 10% de MeOH/
ELOAc como eluyente proporciondé 300 mg de la urea deseada.

Esta urea se sometid a condiciones &cidas para separar
el acetal que expuso la funcionalidad aldehido. En 1,2-di-
cloroetano se afladieron a este aldehido 1,25 equivalentes de
bis(2-cianocetil)amina, seguido de la adicidn de triacetoxibo-
rohidruro de sodio (1,5 equivalentes). Después de la cromato-
grafia en columna (5% de metanol/acetato de etilo), se obtuvo

el compuesto del titulo.
EJEMPLO 2

1-(6-terc-butil-2-clorxo-3-metil-piridin-4-il) -3-[4-(6-morfo-
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lin-4-ilmetil-piridin-3-il)-naftalen-1-il]lurea:

N7 =
. L~
OO NTX “PA(PPh,),
” + ol 2M Ne,CO,, DME I I

o

-
A W
2 | P
HCI, dioxano
—_——
O = (C
0.7 N
N
ot e
o]

A una solucién agitada de N-Boc-l-amino-4-bromo-nafta-
leno (15,5 mmol) en THF anhidro (40 ml) a -78°C se afladid n-
-BulLi (47 mmol). La solucidn amarillo-verdosa resultante se
agité a -78°C durante dos h y luego se transfirié a una
solucidn de borato de trimetilo (5,64 gramos, 54,2 mmol) en
THF anhidro (25 ml) a -42°C. La reaccidn se dejd calentar
hasta la temperatura ambiente durante una noche a medida que
se calentaba el bafio. Después de agitar durante 16 h, se
afiadié HCl acuoso al 5% (25 ml), y la mezcla se agitd durante
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15 min. La capa acuosa se saturd con NaCl y las capas se
separaron. La porcidn acucsa se extrajo con dietiléter (3 x
60 ml) vy los componentes orgénicos reunidos se extrajeron con
NaOH 0,5 M (6 x 30 ml). Los extractos de cardcter basico
reunidos se acidificaron hasta ~ pH 2 con HC1 3 M (~ 30 ml),
y la suspensidén se extrajo con dietiléter (3 x 100 ml). Los
extractos etéreos reunidos se secaron (MgsQ,}, filtraron y el
disolvente se separd para proporcionar el &cido borénico en
forma de un sdlido beige (2,% g) que se utilizdé sin purifica-
cidén adicional.

El acido bordénice (0,70 mmol) y S-bromo-2- (morfolin-4-
-ilmetil)piridina (0,70 mmol) se disolvieron en una mezcla
bifasica de dimetoxietano (2 ml) y Na,CO, 2 M acuosc (1 ml}.
La reaccidén se purgd.con una corriente de N, durante 15 -min,
se afiadid el catalizador de Pd y la mezcla se calentd a 85°C
durante 16 h. La reaccién se enfrid hasta la temperatura
ambiente y se repartid entre agua (10 ml) y acetato de etilo
(75 ml) . Las capas se separaron y la porcidn orgédnica se lavd
con salmuera (20 ml), se secd (MgS0,), filtrd y el disolvente
se separd para proporcionar un sdlido pardo. La cromatografia
en columna proporciond el producto en forma de un sdélido
beige.

Este material (0,50 mmol) se disolvid en 2 ml de dioxano
anhidro y se afiadié HCl (2,5 mmol). La solucién se agitd a la
temperatura ambiente durante 16 horas. A la suspensidn resul-
tante se afiadidé dietiléter (5 ml) vy la mezcla se enfrid rapi-
damente hasta 0°C. La neutralizacidén con NaCH acuoso y la
filtracidn proporcionaron 4-[6- {morfolin-4-ilmetil)piridin-3-
-il] -1-aminonaftaleno en forma de un sdlido pardo claroc (100

mg) .
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i ~ LiOH Nl s
o CoOM
€ Cr” N “COOH

Metodo B = N/\L
o dee T
1) Cloroformiato de etilo = N
2) Azida de sodio “~
3) Reflujo . l
4 N N O

ct
sl
H,N !ln

N 2

Una mezcla de éster metilico de &cido 2-t-butil-6-cloro-
-5-metilpiridina-4-carboxilico (2,27 g, 9,39 mmol) y LiCH
monohidrato (2,36 g, 56,3 mmol} en metanol (30 ml) y agua (10
ml) se agitdé a la temperatura ambiente durante 24 h. A conti-
nuacién, la reaccidn se concentrd y se purificé por cromato-
grafia sobre gel de silice (eluyente: TFA al 5% en dicloro-
metano) para dar el correspondiente acido carboxilico (1,41
g, 66,3%).

A una solucidén agitada del &cido carboxilico anterior
(0,54 g, 2,36 mmol) y trietilamina (0,66 ml, 4,75 mmol) en
THF (6 ml) a -10°C, se afiadié gota a gota cloroformiato de
ecilo (0,34 ml, 3,51 mmol). La mezcla resultante se agitd a
0°C durante 1 h. Se afiadié una solucidn de azida de sodio
(0,40 g, 6,0 mmol) en agua (2 ml) y la agitacidén se continuéd

durante 1 h. La mezcla se extrajo con tolueno. La fase orgi-

nica se separd, se secd con sulfato de sodio y se concentrd -

nasta 15 ml. A continuacidn, se calentd a reflujo durante 2
n formando el isocianato in situ antes de afiadir una solucién
de ¢-[6-(morfolin-4-ilmetil)piridin-3-il}-1l-aminonaftaleno
(0,39 g, 1,23 mmol} en diclorometano (5 ml). La reaccién se
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agitd a temperatura ambiente durante una noche. La concentra-
cidn y la cromatografia sobre gel de silice (eluyente: aceta-
to de etilo) proporcionaron el compuesto del titulo (0,60 g,
89,9%) .

EJEMPLOC 3

1-[5-terc-butil-2- (1H-pirazol-4-il)-£fenil)] amina

LIOH 1) DMF, POCl, NH,NH,, EtOH
MeOH/H,0 . .
2) NaPF,, H,0 +
Ma,N—# \F NMa,
CO,Me COH PFg
NO,BF PAIC
MeCN NH,CO,H
—— i —
NO,  EtoH NH,
Z ) 2 %
N~ = j-~
3

4-t-butilfenilacetato de metilo (20 mmol) se disolvid en
MeOH (160 ml) y se tratd con agua (40 ml) y LiOH monchidrato
(30 mmol) . La reaccidn se dejd agitar a temperatura ambiente
durante una noche. Los componentes volitiles se separaron a
presidn reducida; el residuo remanente se diluyd con agua y
se neutralizé hasta pH 4 con &cido sulfiirico 1 N. Los sélidos
resultantes se filtraron, se lavaron con agua y se secaron
para dejar acido 4-t-butilfenilacético en forma de un sélido
hlancuzco (3,8 g, 99%).

DMF anhidra (135 mmol) se enfrié hasta 0°C y se tratd
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con POCl, (79,6 mmol). Después de 5 min, se afiadid &cido 4-
-t-butilfenilacético (19,9 mmol), y el recipiente de reaccién
se cransfirid a un bafio de aceite a 110°C. La mezcla de reac-
cidn se agité durante 2 h, durante las cuales se disclvieron
todos los sélidos. Después de enfriar hasta la temperatura
ambiente, la mezcla de reaccidén se vertid en una solucién
agitada de NaPF, (19,8 mmol} en agua (200 ml). Cuando se
completd la precipitacidén de sélidos, é&stos se filtraron, se
lavaron con agua y secaron (7,8 g, 97%).

La sal anterior (S mmol) se recogid en EtOH (50 ml), y
la suspensidn resultante se tratd con hidrato de hidrazina (5
mmol) . El recipiente de reaccién se transfiridé a un bafio de
aceite a 90°C, y la mezcla de reaccién se agitd a reflujo
curante 2 h. Los componentes volidtiles se separaron a presién
reducida después de dejar que la mezcla de reaccidn se
enfriara hasta la temperatura ambiente. El residuo se recogid
en hielo/agua, los sdlidos se filtraron, lavaron con agua y
secaron, dando 4-(4-t-butilfenil)pirazol (973 mg, 97%).

4-(4—t-butilfenil)pirazol (0,5 mmol) se suspendid en
MeCN (2 ml), se enfridé hasta 0°C y se tratdé con NO,BF, (0,6
mmol) . La mezcla de reaccidén se dejdé calentar lentamente
hasta la temperatura ambiente y se agitdé a TA durante 2 h.
Los componentes volatiles se separaron a presidn reducida
después de haber enfriado bruscamente la reaccidén con NaHCO,
acuoso. El residuo se recogid en agua y se extrajo con CH,Cl,.
Los componentes organicos se combinaron, se secaron sobre
MgS0; y se concentraron para dejar un aceite amarillo gue se
cromatografié sobre gel de silice (eluyente: CH,Cl,/EtOAc,
6§:4) para dar 4-(4-t-butil-2-nitrofenil)pirazol en forma de
un sélido cristalino amarillo (71 mg, 58%).

4-(4-t-butil-2-nitrofenil)pirazol (0,27 mmol) se disol-
vieron en EtOH (3 ml) y se trataron con Pd al 10%/C (0,2 eq
en peso de compuesto nitro), seguido de NH,CO,H (2,7 mmol).
Después de 30 min, el catalizador se filtrd a través de un
lecho de tierra de diatomeas, y el filtrado se concentrd a

presidn reducida. El residuo se recogié en agua, los sélidos

A
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resultantes se filtraron, lavaron con agua y secaron (54 mg,
93%), dando el compuesto del titulo.

EJEMPLO 4

1-(5-terc-butil-2-metil-fenil)-3-(4-{6-[(3-metoxi-propil) -

-metil-amino] -piridin-3-il}-naftalen-1-il) -urea

Br
|\ 115°C 8 <"§ J .
o AN
~ (o]
\

N P(PPhy),
OO o SN 2 M Na,CO,, DME
_ N0

e 1 O

] fosgeno N

N
Métado B hoh O

2,5-dibromopiridina (100 mg) se calentd hasta 115°C en
un tubo cerrado herméticamente en presencia de 3-metoxi-pro-
pil-l1-metilamina (2 ml) durante 48 h. Un acoplamiento Suzuki
v la separacidén del carbamato de terc-butilo (andlogo a los
orocesos en el Ejemplo 2) proporcionaron la naftilamina
deseada.

S-terc-butil-2-metilanilina (0,56 mmol) se disolvid en
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diclorometano (20 ml). Se afiadid un volumen igual de bicarbo-
nato de sodio acuoso saturado, y la solucidn bifdsica se
enfridé hasta 0°C. Durante la adicién de fosgeno (1,93 M en
tolueno, 0,80 ml) se detuvo la agitacién. Inmediatamente
después, se reanudé la agitacién durante 15 min con la mezcla
de reaccidén a 0°C. Las capas se separaron, los componentes
organicos se secaron sobre sulfato de magnesio sélido y se
concentraron hasta aproximadamente 5 ml de solucidén. Se
afiadid la naftilamina deseada (0,47 mmol) en diclorometano (5
ml) . La mezcla de reaccidn se agitd a la temperatura ambiente
durante 16 h. La cromatografia de resolucidn rapida utilizan-
do 7% de MeQOH/EtOAc como eluyente, seguida de la trituracidn

con éter, proporciond el compuesto del titulo.
EJEMPLO 5

1-{4-(6-morfolin-4-ilmetilpiridin-3-il)naftalen-1-il]-3-(3-

-trifluorcmetifenil)urea:

PROCOCI

O

L

NH, N““oph

e LF e

g e
N/'LOPh Método O zj\ysl

Una solucién agitada de 3-trifluorometilanilina (4,7
mmol) en THF seco (30 ml) a 0°C se tratd con cloroformiato de
fenilo (4,8 mmol). Después de 2 h, la mezcla de reaccidn se

anfrid bruscamente con solucidn acuosa saturada de bicarbona-
to de sodio y se extrajo con EtOAc. Las capas orgdnicas reu-
nidas se lavaron con solucién acuosa saturada de bicarbonato

de sodio y salmuera y se secaron sobre MgSO, s6lido. La con-

v\
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centracién proporciond el carbamato (97%). Una mezcla de 3-
-(4-(6-morfolin-4-ilmetil-piridin-3-il) -naftalen-1-il]lamina
(0,06 mmol) y el carbamato antes mencionado (0,05 mmol) se
calentd en un tubo cerrado herméticamente durante 2 dias. La
mezcla de reaccidn se enfrié hasta la temperacura ambiente.
Se afiadieron resinas de PS-trisamina (100 mg, Argonaut) y PS-
-isocianato {150 mg, Argonaut) y la mezcla de reaccién se
sacudidé durante 3 dias. La mezcla de reaccidn se filtrd y se
concentrd para proporcionar el compuesto del titulo.

Los siguientes ejemplos adicionales se prepararon por
métodos andlogos a los descritos anteriormente:

l1-(2-terc-butil-S-metil-piridin-4-il)-3-[(4-(6-morfolin-4-
-ilmetil-piridin-3-il)-naftalen-1-illurea
1-(5-terc-butil-2-metilfenil] -3-(4- [6-morfolin-4-ilmetil)-
piridin-3-il]lnaftalen-1-il}urea
1-(3,3-dimetil-2-0x0-2,3-dihidro-1H-indol-5-11) -3~ [4- (6-moxr-
folin-4-ilmetil-piridin-3-il)-naftalen-1-illurea
1-(3—amino—s;terc—butil-z-metoxi-fenil)-3—[4-(6-morfolin-4—
-ilmetil-piridin-3-il}-naftalen-1-il]jurea
1-(3-terc-butil-fenil)-3-(4-(6-morfolin-4-ilmetil-piridin-3-
-il) -naftalen-1-il]urea
1-(4-metil-bifenil-3-il)-3-[4-(6-morfolin-4-ilmetil-piridin-
-3-il) -naftalen-1-iljurea
l1-{4-terc-butil-bifenil-2-il)-3-{4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-il]urea .

Amida de &cido 1-(5-{4-[3-(5-terc-butil-2-metoxi-fenil}-
-ureide] -naftalen-1-il}-piridin-2-ilmetil) -piperidina-3-
-carboxilico
i-(5-isopropil-2-metil-£fenil)-3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-il]urea
1-(5-sec-butil-2-metoxi-fenil)-3-(4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-illurea
1-(5-terc-butil-2-metoximetil-£fenil)-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il}-naftalen-1-il]urea
i-(5-terc-butil-2-metoxi-fenil)-3-[4-({6-[(tetrahidro-furan-3-

PN e

o

pov
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-ilamino) -metil] -piridin-3-il}-naftalen-1-il)urea

1- (5-terc-butil-2-metoxi-fenil)-3-[4-{6-[4-(3-metoxi-fenil) -
-piperazin-1-ilmetil] -piridin-3-il}-naftalen-1-il)urea
1-{5-terc-butil-2-metoxi-fenil})-3-(4-(5-morfolin-4-ilmetil-
til-pirazin-2-il) -naftalen-1-il]urea
1-(5-terc-butil-2-metoxi-fenil)-3-[4-(6-{[(2-cianc-etil)-

- (tetrahidro-furan-2-ilmetil) -amino] -metil}-piridin-3-il1)-
-naftalen-1i-iljurea
1-{5-terc-butil-2-metoxi-£fenil)-3-[4-({6-{{(2-ciano-etil)-
-piridin-3-ilmetil-amino] -metil}-piridin-3-il)-naftalen-1-
-illurea
1-(5-terc-butil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-iljJurea
l1-(5-terc-putil-2-metoxi-fenil)-3-[4-(6-tiomorfolin-4-
-ilmetil-piridin-3-il)-naftalen-1-il]urea
1-(5-terc-bucil-2-metoxi-fenil)-3-{4-[6-(1-oxo-1A4-tiomorfo-
lin-4-ilmetil) -piridin-3-il] -naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-(6-(1-oxo-tetrahidro-
-tiopiran-4—ilamino)-piridin-3-i1]—naftalen—l-il}urea
1-(5-terc-butil-2-metoxi-£fenil)-3-{4-[6-(2,6-dimetil-morfo-
lin-4-ilmetil) -piridin-3-il] ~naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-[6-(2,6-dimetil-piperi-
din-1-ilmetil)-piridin-3-il] -naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-(6-(2-metoximetil-
-morfolin-4-ilmetil) -piridin-3-il]-naftalen-1-iljurea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-(6-(2-metil-3-oxo-
-piperazin-1-ilmetil) -piridin-3-il]-naftalen-1-il}urea

1- (5-terc-butil-2-metoxi-fenil) -3-{4-[6-(2-oxa-5-aza-bici-
clo[2.2.1lhept-5-ilmetil) -piridin-3-il]j-naftalen-1-il}urea
i1-(5-terc-butil-2-metoxi-fenil)-3-{4-[6-(2-tia-5-aza-bici-
clo(2.2.1)hept-5-ilmetil) -piridin-3-il] -naftalen-1~il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-(6-(3-oxo-piperazin-i-
-ilmetil) -piridin-3-il] -naftalen-1-il}urea

1- (5-terc-butil-2-metoxi-fenil)-3-{4-(6-(4-metil-piperazin-1-
-ilmetil) -piridin-3-il)-naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-£fenil}-3-{4-[6-(4-piridin-2-il-
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-piperazin-i-ilmetil) -piridin-3-il]-naftalen-1-il}urea
1-(S-terc-butil-2-metoxi-fenil)-3-{4-[6~- (morfolina-4-carbo-
nil) -piridin-3-il]-naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil)-3-{4-[6-(piridin-3-iloxi) -
-piridin-3-il]-naftalen-1-il}urea
1-(5-terc-butil-2-metoxi-fenil) ~-3-{4-[6- (tetrahidro-piran-4-
-ilamino) -piridin-3-il]-naftalen-1-il}urea
1-(5-terc-butil-2-metil-fenil)-3-[4-{6-[(3-metoxi-propil)-me-
til-amino] -piridin-3-il}-naftalen-1-il)urea

1- (5-terc-butil-2-metil-fenil) -3- [4- (6-morfolin-4~ilmetil-pi-
ridin-3-il) -naftalen-i-illurea -
l1-(5-terc-butil-2-metil-piridin-3-il)-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)-naftalen-1-illurea
1-(6-terc-butil-3-0x0-3,4-dihidro-2H-benzo([i, 4] oxazin-8-il) -
-3-[4-(6-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-il]jurea
1-[4-(6-{[bis-({2-ciano-etil)-amino] -metil}-piridin-3-il) -
-naftalen-1-ilj-3-(5-terc-butil-2-metoxi-£fenil)urea
1-[5-(1,1-dimetil-propil) -2-metoxi-fenil] -3-(4- (6-morfolin-4-
-ilmetil-piridin-3-il) -naftalen-1-iljurea
1-[S-terc-butil-2-(1H-pirazol-4-il)-fenil]-3-[4-(6-morfolin-
-4-ilmetil-piridin-3-il)-naftalen-1-illurea
1-[5-terc-butil-2-(2-metil-pirimidin-5-il)-fenil]-3-(4-(6-
-morfolin-4-ilmetil-piridin-3-il)-naftalen-1-il]urea
1-[5-terc-butil-2-(3-hidroxi-propil)-fenil]-3-[4- (6-morfo-
lin-4-ilmetil-piridin-3-il)-naftalen-1-iljurea
1-(5-terc-butil-2- (morfolina-4-carbonil) ~-fenil] -3-[4-(6-mor-
folin-4-ilmetil-piridin-3-il) -naftalen-1-il)Jurea

N- (5-(4-(3-(5-terc-butil-2-metoxi-fenil) -ureido] -naftalen-1-
-il}-piridin-2-il)-acetamida
N-(5-terc-butil-2-metoxi-3-{3-(4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-il]l -ureido}-fenil) -acetamida
N-{5-terc-butil-2-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-il] -ureido}-fenil) -N-metil-acetami-
da '
N-(5-terc-butil-2-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-il] -ureido}-fenil)-2,2,2-trifluoro-



10

15

20

25

30

35

,@46\

S

-acetamida
N-(5-terc-butil-2-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il) -naftalen-1-il] -ureido}-fenil) -metanosul fonami-
da.

EVALUACION DE PROPIEDADES BIOLOGICAS
Inhibicidén de la produccién de TNF en células THP

La inhibicién de la produccidn de éitoquinas se puede
opservar midiendo la inhibicién de TNFa en células THP
estimuladas con lipopolisacidridos (por ejemplo, véase W.
?richett et al., 1995, J. Inflammation, 45, 97). Todas las
células y los reactivos se diluyeron en RPMI 1640 con rojo de
Zenol y L-glutamina, suplementado con L-glutamina adicional
(cotal: 4 mM), peniclina y estreptomicina (50 unidades/ml en
cada caso} y suero de bovino fetal (SBF, 3%) (GIBCO, todas
concentraciones finales). El ensayo se efectud en condiciones
estériles; sélo la preparacidén del compuesto de ensayo era no
astéril. Se prepararon soluciones originales iniciales en
DMSO seguido de dilucidén en RPMI 1640 2 veces mayor que la
concentracién de ensayo final deseada. Células THP.1l con-
fluentes (2 x 10° células/ml, concentracidén final; American
Type Culture Company, Rockville, MD} se afiadieron a placas de
cuitivo de fondec redondo de polipropileno de 96 pocillos
(Costar 3790; estériles) que contenian 125 ul de compuesto de
ansavo (2 veces concentrado) o vehiculo DMSC (testigos, ensa-
yos en blanco). La concentracién de DMSO no excedia del 0,2%
final. La mezcla de células se dejd incubar durante 30 min,
27°C, 5% de CO, antes de la estimulacién con lipopolisacdrido
(LPS; 1 pg/ml final; Siga L-2630 del serotipo 0111.B4 de E.
coli; almacenada como 1 mg/ml de material en H,0 destilada y
rastreada en cuanto a endotoxina a -80°C). Las células en
nlanco (no estimuladas) recibieron vehiculo H,0; el volumen
de incubacién final era 250 pl. La incubacién durante una

noche (18-24 h) prosiguid tal como se describe antes. El
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ensayo se terminé centrifugando las placas durante S min a la
temperatura ambiente, a 1600 rpm (400 x g); los materiales
sobrenadantes se transfirieron a placas de 96 pocillos
limpias y se almacenaron a -80°C hasta que se analizaron en
cuanto a TNFa humano mediante un estuche de ensayo ELISA
comercialmente disponible (Biosource #KHC3015, Camarillo,
CA). Los datos se analizaron mediante regresidén no lineal
(ecuacidén de Hill) para generar una curva de dosis-respuesta
utilizando el sistema de programa SAS (SAS Institute, Inc.,
Cary, NC). El valor CI,, calculado es la concentracién del
compuesto de ensayo que provocd una disminucidn del 50% en la

. produccidén maxima de TNFq.

Se evaluaron compuestos preferidos incluidos los de los
Ejemplos de sintesis anteriores, y en este ensayo tenian una
CI., > 10 uM. '

Inhibicidén de otras citoquinas

Por métodos similares utilizando células monociticas de
la sangre periférica, estimulos apropiados y estuches de
ensayo ELISA comercialmente disponibles (u otro método de
deteccidén tal como radioinmunoensayo), para una citoquina
parcicular, se puede demostrar la inhibicién de IL-18, GM-
-CSF, IL-6 e IL-8 (por ejemplo, véase J.C. Lee et al., 1988,
Int. J. Immunopharmacel., 10, B835).
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1.- Un compuesto de la férmula (I):

en donde:
G es:

un carbociclo C4.,;, aromético o un carbociclo C, ,, no aromati-
co, saturado o insaturado;

un heteroarilo de 6-10 miembros que contiene 1 o mds heteroa-
tomos elegidos de O, Ny §S; ,
un heterociclo monociclico de 5-8 miembros que contiene uno
o mads heterocdtomos elegidos de O, N y S;

o

un heterociclo biciclico de 8-11 miembros gque contiene unc o
mas heterodtomos elegidos de O, N y S;

en donde G estd sustituido con uno o mas de R;, R, © R,;
Ar es:

fenilo, naftilo, quinolinilo, isoquinolinilo, tetrahidronaf-
tilo, tetrahidroquinolinilo, tetrahidroisoquinolinile, ben-
cimidazolilo, benzofuranilo, dihidrobenzofuranilo, indolini-
lo, benzotienilo, dihidrobenzotienilo, indanilec, indenilo o

indolilo, estando cada unc opcionalmente sustituide con uno
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X es:

un cicloalquilo o cicloalguenilo C,, opcionalmente sustituido
con uno a dos grupos oxo o una a tres cadenas de alquilo C,_,,
alcoxi C,, o alquil C, ,-amino;

fenilo, furanile, tienilo, pirrolilo, pirazolilo, imidazoli-
lo, piridinilo, pirimidinilo, piridinonilo, dihidropiridino-
nilo, maleimidilo, dihidromaleimidilo, piperidinilo, bencimi-
dazol, 3H-imidazo(4,5-b]piridina, piperazinilo, piridazinilec

© pirazinilo;

un enlace o una cadena de carbonos C,., saturada o insaturada,
ramificada o no ramificada, opcicnalmente halogenada parcial
o totalmente, en donde uno o mias grupos metileno estédn opcio-
nalmente reemplazados por O, N o S(0),., v en donde Y esté
opcionalmente sustituido, de manera independiente, con uno a
dos grupos oxo, fenilo o uno o mias alquilos C,., sustituidos

opcionalmente con uno o mids Atomos de halégeno;
Z es:

fenilo, piridinilo, pirimidinilo, piridazinilo, pirazinilo,
imidazolilo, pirazolilo, triazolilo, tetrazolilo, furanilo,
tienilo, piranile, estando cada uno opcionalmente sustituido
con uno a tres haldgenos, alguilos C,,, alcoxis C,,, hidro-
xis, aminos, mono- o di- (alquil C, ,)aminos, alquil C, (-S(O},,
CN, CONH,, COOH o fenilaminos, en donde 2l anillec de fenilo
estd opcicnalmente sustituido con uno a dos haldgenos,
alquilos C, ; o alcoxis C, ;i

tetrahidropiranilo, tetrahidrofuranilo, 1,3-dioxclanonilo,
i,3-dioxanonilo, 1,4-dioxanilo, morfolinilo, tiomorfolinilo,

tiomorfolino-sulfoxidilo, tiomorfolino-sulfonilo, piperidi-
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ciclohexanonilo, ciclohexanolilo, pentametileno-sulfidilo,
pentametileno-sulfoxidilo, pentametileno-sulfonilo, sulfuro
de tetrametileno, tetrametileno-sulfoxidilo o tetrametileno-
-sulfonilo, estando cada uno opcionalmente sustituido con uno
a tres cianos, alquiles C,,, alcoxis C,,, hidroxis, aminos,
meno- o di-(alquil C,,)amino-alquilos C, ;, CONH,, fenilamino-
-algquilos‘C,.; o alcoxi C,,-alquilos C,,;

haldégeno, alquile C;.,, ciano, amino, hidroxi, alcoxi C,,
NH.C(0), mono- o di-(alquil C,,)aminocarbonilo, mono- o di-
-(alquil C, ;)amino, amina secundaria o terciaria, en donde el
nitrdégeno del amino estd unido covalentemente a alquilo C,,
o alcoxi C,,-alquilo, piridinil-alquilo C,.,, imidazolil-al-
gquilo C,.;, tetrahidrofuranil-alquilo C,.,, nitrilo-alquilo
C, ,, carboxamido-algquilo C,.,, fenilo, en donde el anillo de
fenilo esta opcionalmente sustituido con uno a dos halégenos,
alcoxis C, , hidréxis o mono- o di-{(algquil C,,;)aminos, alquil
C, 5-8(Q), o fenil-S(0),, en donde el anillo de fenilo esta
opciconalmente sustituido con uno a dos halégenos, alcoxi C,.,
hidroxi, haldgeno o mono- o di-{alquil C,.;)amino;

alguil C. ,-S(0), y fenil-S(0),, en donde el anillec de fenilo
estd opcionalmente sustituido con uno a dos halégenos, alco-
®is C,.;, hidroxis o mono- o di-(alquil C,_,;)aminos;

cada R, es, independientemente:

algquilo C, ,,, opcionalmente parcial o totalmente halogenado
v opcionalmente sustituido con uno a tres cicloalcanilos

C,..s» hidroxis, fenilos, naftilos, piridinilos, pirimidi-
nilos, pirazinilos, piridazinilos, pirrolilos, imidazolilos,
pirazolilos, tienilos, furilos, isoxazolilos o isotiazolilos;
estando cada uno de los antes mencionados opcionalmente
sustituido con uno a cinco grupos seleccionados de haldgeno,
algquile C, ., que esté opcionalmente parcial o totalmente
halogenado, cicloalcanilo C,,, cicloalgquenilo C,,, hidroxi,
ciano, alcoxi C, ; que estd opcionalmente parcial o totalmente
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halogenado, o NH,C(Q), mono- o di-(alquil C,,)amino y wmono-
o di-(alquil C,.;)aminocarbonilo;

ciclopropiloxi, ciclobutiloxi, ciclopentiloxi, ciclohexiloxi
o cicloheptiloxi, estando cada uno opcionalmente parcial o
totalmente halogenado y opcionalmente sustituido con uno a
tres grupos alquilo C,,, opcionalmente parcial o totalmente
halogenados, CN, hidroxi-alquile C,., o arilo; o un andlogo de
un grupo cicloalquilo de este tipo, en donde uno a tres gru-
pos metileno del anillo estin reemplazados, independientemen-
te, por O, S{0),, CHOH, >C=0, >C=8 o NH;

feniloxi o benciloxi, cada uno opcionalmente parcial o total-
mente halogenado y opcionalmente sustituido con uno a tres
grupos alquilo C,,, opcicnalmente parcial o totalmente
halogenado, CN, hidroxi-alquilo C,; o arilo; o un analogo de
un grupo cicleoarilo de este tipo, en donde uno a dos grupos
metino del anillo estén independientemente reemplazados por
N;
ciclopropanilo, ciclobutanilo, ciclopentanilo, ciclohexanilo,
cicloheptaniio, biciclopentanilo, biciclohexanilo o biciclo-
heptanilo, estando cada uno opcionalmente parcial o totalmen-
te halogenado y opcionalmente sustituido con uno a tres
alquilos C, ,, opcionalmente parcial o totalmente halogenado,
CN, hidroxi-alquilos C,; o arilos; o un andlogo de un grupo
cicloalquilo de este tipo, en donde uno a tres grupos meti-
leno del anillo estédn reemplazados, independientemente, por
0, $(Q0),, CHOH, >C=0, >C=S o NH;

alquenilo C, ,,, ramificado o no ramificado, estando cada uno
opcionalmente parcial o totalmente halogenado y opcionalmente
sustituido con uno a tres alquilos C,,, ramificados o no
ramificados, fenilos, naftilos, piridiniles, pirimidinilos,
pirazinilos, piridazinilos, pirrolilos, imidazolilos, pirazo-
lilos, tienilos, furilos, isoxazolilos o isotiazolilos, es-
tando cada uno de los antes mencionados sustituido con uno a
cinco haldégenos, alquilo C,, que estd opcionalmente parcial
o totalmente halogenado, ciclopropanilo, ciclcocbutanilo, ci-
clopentanilo, ciclohexanilo, cicloheptanileo, biciclopentani-
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lo, biciclohexanilo y bicicloheptanilo, hidroxi, ciano,

alquiloxi C,,, que estd opcionalmente parcial o totalmente
halogenado, NH,C(0), mono- o di-({alquil C,_,)aminocarbonilo;
estando el alquenilo C,;, ramificado o no ramificado, opcio-
nalmente interrumpido per uno o mds hetercdtomos elegidos de
O, N y S({0),;

ciclopentenilo, ciclohexenilo, ciclohexadienilo, ciclohep-
tenilo, cicloheptadienilo, biciclohexenilo o biciclohepteni-
lo, en donde un grupo ciclocalquenilo de este tipo estéa
opcionalmente sustituido con uno a tres grupos alquilec C,_,;
ciano, halégeno;

metoxicarbonilo, etoxicarbonilo y pfopoxicarbonilo;

sililo que contiene tres grupos alquilo C,;, opcionalmente
parcial o totalmente halogenados; ’
cadena de carbonos de alguinilo C,, ramificada o no ramifi-
cada, opcionalmente parcial o totalmente halogenada, en donde
uno o mads grupos metileno estdn opcicnalmente reemplazados
por O, NH o S§(0}, vy en donde dicho grupo alquinilo esta
opcionalmente sustituido, de forma independiente, con uno a
dos grupos oxo, pirrolidinilo, pirrclilo, uno o mads alquilos
C,,, opcionalmente sustituidos con uno o mis &tomos de
halégeno, nitrilo, morfolino, piperidinilo, piperazinilo,
imidazolilo, fenilo, piridinilo, tetrazolilo o mono- o di-
-{alquil) C,,)amino, opcionalmente sustituido con uno o mis
Atomos de halégeno;

cada uno de R,, R, ¥ R; es

un alquilo C,; ramificado o no ramificado, opcionalmente
parcial o totalmente halogenado, acetilo, aroilo, alcoxi C,_,
ramificado o no ramificado, estando cada uno opcionalmente
parcial o totalmente halogenado, haldgeno, metoxicarbonilo,
alquil C, ,-S(0},, opcionalmente parcial o totalmente haloge-
nado, o fenilsulfonilo;

alcoxi C,,;, hidroxi, amino o wmono- o di-{algquil ¢, ,}amino,
ciano, haldgeno;

OR,;

nitro; o

———
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mono- o di-(alquil C,,)amino-S(0},, opcionalmente parcial o
totalmente halogenado, o H,NSO,;

cada uno de R, es, independientemente:

fenilo, naftileo, morfolinilo, piridinilo, pirimidinilo,
pirazinilo, piridazinilo, pirrolilo, pirrolidinilo, imidazo-
lilo, pirazolilo, tiazolilo, oxazolilo, triazolilo, tetrazo-
lilo, tienilo,. furilo, tetrahidrofurilo, isoxazolilo, isotia-
zolilo, quinelinilo, isoquinolinilo, indolilo, bencimidazoli-
lo, benzofuranilo, benzoxazolilo, benzisoxazolilo, benzpira-
zolilo, benzotiofuranilo, cinelinilo, pteridinilo, ftalazini-
lo, naftipiridinilo, quinoxalinilo, quinazolinilo, purinilo
o indaquilo, cada uno de los antes mencionados estd opcio-
nalmente sustituido con uno a tres fenilos, naftilos, hetero-
ciclos © heterocarilos tal como se han descrito agqui antes en
este parrafo, alquilo C, ramificado o no ramificado, que
esta opcionalmente parcial o totalmente halogenado, ciclopro-
panilo, ciclobutanilo, ciclopentanilo, ciclohexanilo, ciclo-
heptanilo, biciclopentanilo, biciclohexanilo, bicicloheptani-
lo, fenil-alquilo C, 5, naftil-alquilo C, ., haldgeno, hidroxi,
oxo, ciano, alquiloxi C, ; opcionalmente parcial o totalmente
halogenado, feniloxi, naftiloxi, hetercariloxi o heterocicli-
coxi, en donde el resto heterociclico o hetercarilo es como
se ha descrito aqui antes en este parrafo, nitro, amino,
mono- o di-{alquil ¢C,,)amino, fenilamino, mnaftilamino,
heteroarilo o amino heterociclico, en donde el resto heteroa-
rilo o hetericiclico es como se ha descrito aqui antes en
este parrafo, NH,C(0), un mono- o di-({alquil C, ,)-aminocarbo-
nilo, alquil C,,-C(0)-alquilo C,,, amino-alquilo C,,, mono-
© di-(alguil C,,)amino-alquilo C,, amino-$(0),, di-(algquil
C, ;)amino-S(0),, R,-alquilo C,.;, Ry-alcoxi C,.,, R,-C(0) -alquilo
C,s, Ris-alquil C,¢(R,,)N, carboxi-mono- o di-(alquil C,.)-
amino;

un arilo condensado seleccionado de benzociclobutanilo, inda-
nilo, indenilec, dihidronaftilo, tetrahidronaftile, benzoci-



P
. o
i

10

i5

20

25

30

s

- 79 -

cloheptanilo y benzocicloheptenilo o un heteroarilo condensa-
do seleccionado de ciclopentenopiridinile, ciclohexanopiridi-
nilo, ciclopentanopirimidinilo, ciclohexancpirimidinilo,
ciclopentanopirazinilo, ciclohexanopirazinilo, ciclopentano-
piridazinilo, ciclohexanopiridazinilo, ciclopentanogquinolini-
lo, ciclohexanoquinolinilo, ciclopentanoisoquinolinilo,
ciclohexanoisoquinolinilo, ciclopentanocindolilo, ciclohexa-
noindolilo, ciclopentanobencimidazolilo, ciclohexanobencimi-
dazolilo, ciclopentanobenzoxazolilo, ciclohexanobenzoxazoli-
lo, ciclopentanoimidazolilo, ciclohexanoimidazolilo, ciclo-
pentanotienilc y ciclohexanotienilo; en donde el anillo de
arilo condensado © el anillo de hetercarilo condensado estéd
sustituido, independientemente, con cero a tres fenilos,
naftilos, piridinilos, pirimidinilos, pirazinilos, piridazi-
nilos, pirrolilos, imidazolilos, pirazolilos, tienilos,
furilos, isoxazolilos, isotiazblilos, alguilo C,, que esta
opcionalmente parcial o totalmente halogenado, halo, ciano,
alquiloxi C,,, que estd opcionalmente parcial o totalmente
halogenado, feniloxi, naftiloxi, heterocariloxi o heterocicli-
coxi, en donde el resto heteroarilo o heterociclico es como
se ha descrito antes aqui en este parrafo, nitro, amino,
mono- © di-{alquil C,;}amino, £fenilamino, naftilamino,
hetercarilo o amino heterociclico, en donde el resto heteroa-
rilo o heterociclico es como se ha descrito aqui anteriormen-
te en este parrafo, NH,C(0Q), mono- o di-(alquil C, ;}aminocar-
bonilo, alquil C, ,-0C(0), alquil C, (-C(0)-alquilo C,,, amino-
-alquilo C,, mono- o di-alquil (C, ,)amino-alquilo C,.;, Ry-al-
quilo C,.;, R,;-alcoxi C,, R,,-C(0)-alquilo C,; o R;s-alguil
C, 5 (Ryg) N;

ciclopropanilo, ciclobutanilo, ciclopentanilo, ciclohexanilo,
cicloheptanilo, biciclopentanilo, biciclohexanile o biciclo-
heptanilo, estando cada uno opcionalmente parcial o totalmen-
te halogenado y opcionalmente sustituido con une a tres gru-
pos alquilo C,,, ¢ un andlogo de un grupo cicloalguilo de
este tipo, en donde uno a tres grupos metileno del anillo

estdn reemplazados, independientemente, por O, S, CHOH, »C=0,
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>C=S © NH;

ciclopentenilo, ciclohexenilo, ciclohexadienilo, ciclohepte-
nilo, cicloheptadienilo, biciclohexenilo o bicicloheptenilo,
cada uno opcionalmente sustituido con uno a tres grupos
alquilo C, ;;

alquil C, ,-fenil-C(0} -alquilo C,,, alquil C, ,-C(0) -alquilo C,_,
o alquil C, ,-fenil-S(0)_ -alquile C, ,-;

alquilo C,; o alcoxi C, , ramificado o no ramificado, cada uno

de los cuales esta opcionalmente parcial o totalmente haloge-
nado u opcicnalmente sustituido con R,,;

OR,; o alquilo C,,, opcionalmente sustituido con OR,;

amino o mono- o di-(alquil C, ;)amino, opcionalmente sustitui-
do con R;y;

R,eC(O)N(Ry) -, Rypu0O- © RyR,NC(0)-; R, (CH,) .C(OIN(R,)- o
R.4C (0} (CH,) N (R;,) -

alguenilo C, , sustituido con R,R,,NC(0Q)-;

cadena de carbonos de alquinilo C,,, ramificada o no ramifi-
cada, opcionalmente parcial o totalmente halogenada, en donde
unc o m&s grupos metileno estdan opcionalmente reemplazados
por O, NH, S(O),, y en donde dicho grupo alquinilo esté
opcionalmente sustituido, de forma independiente, con unoc a
dos grupos oxo, pirrolidinilo, pirrolilo, morfolinilo,
piperidinilo, piperazinilo, imidazolilo, fenilo, piridinilo,
tetrazolilo o uno o mas algquilos C, ,, opcionalmente sustitui-
dos con uno o mds atomos de halédégeno, nitrilo, morfolino,
piperidinilo, piperazinilo, imidazolilo, fenilo, piridinilo,
tetrazolilo o mono- o di-(alquil C,,)amino, opcionalmente
sustituido con uno o més Atomos de haldgeno; o

aroilo;
R, es un:

algquilo C,.,, opcionalmente parcial o totalmente halogenado y
opciconalmente sustituido con Ry;

cada uno de R,, Ry, Ry, Ry, Rz, Ryss Riyr Ris: Risr Rysr Ry
Y R.s es independientemente:

\
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nitrilo, fenilo, morfolinec, piperidinilo, piperazinilo, imi-
dazolilo, piridinilo, tetrazolilo, amino o mono- o di-(alquil
C..,)amino, opcionalmente parcial o totalmente halogenado;

cada uno de R,,.y R.,; s, independientemente:
hidrégeno o alquilo C,,, opcionalmente parcial o totalmente
halogenado;

R,; es, independientemente:
hidrégene o un alquilo C,,, opcionalmente sustituido, de
forma independiente, con oxo o R,;

R,, es, independientemente:
alquileo C,,,, opcionalmente parcial o totalmente halogenado,
fenilo o piridinilo;

R,, es, independientemente:
hidrégeno o alquilo C,,, opcionalmente parcial o totalmente
halogenado;

cada uno de R,,, R,; ¥ R,, es, independientemente:
hidrdgeno, algquilo C,,, opcionalmente parcial o© totalmente
halogenado, dicho alquilo C, , estd opcionalmente interrumpido
por uno © méds de 0, N o S, estando también dicho alguilo C,
opcionalmente sustituido, de forma independiente, con mono-
o di-(alquil C, ;)aminocarbonilo, fenilo, piridinilo, amino o
mono- o di-(alquil C,,)amino, cada uno de los cuales esté
opcionalmente parcial o totalmente halogenado y opcionalmente
sustituido con mono- o di-(alquil C,_;)amino;
© R,; Y R,,, considerados juntos, forman opcionalmente un
anillo heterociclico o de heterocarilo;
mes 0, 1 & 2;
Wes Oo0 Sy
sus derivados farmacéuticamente aceptables.

2.- El compuesto de acuerdo con la reivindicacién 1, en
donde :

G es: .
fenilo, naftilo, benzociclobutanilo, dihidronaftilo, tetrahi-
dronaftilo, benzocicloheptanilo, benzocicloheptenilo, indani-
lo, indenilo;
piridinileo, piridonilo, quinolinilo, dihidroquinolinilo,
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tetrahidroguinoilo, isoquinolinilo, tetrahidroisoquinoilo,
viridazinilo, pirimidinilo, pirazinilo, bencimidazoliloe,
benztiazolilo, benzoxazolilo, benzofuranilo, benzotiofenilo,
benzpirazolilo, dihidrobenzofuranile, dihidrobenzotiofenilo,
benzooxazolonilo, benzo[l,4]loxazin-3-onilo, benzodioxolilo,
benzo(1,3]dioxol-2-onilo, benzofuran-3-onilo, tetrahidroben-
zopiranilo, indolilo, indolinilo, indolonilo, indolinonilo,
fralimidilo;
oxetanilo, pirrolidinilo, tetrahidrofuranilo, tetrahidrotio-
fenilo, piperidinilo, piperazinilo, morfolinilo, tetrahidro-
piranilo, dioxanilo, tetrametileno-sulfonilo, tetrametileno-
-sulfoxidilo, oxazolinilo, tiazolinilo, imidazeolinilo,
tetrahidropiridinilo,homopiperidinilo,pirrolinilo,tetrahi-
dropirimidinilo, decahidroquinolinilo, decahidroisoquinolini-
lo, tiomorfolinilo, tiazolidinilo, dihidrooxazinilo, dihidro-
piranilo, oxocanilo, heptacanilo, tioxanilo o ditianilo;
en donde G estd sustituido con uno o mds de R,, R, o R,.

3.- El compuesto de acuerdo con la reivindicacidén 1, en
donde: l

G es fenilo, piridinilo, piridonileo, naftilo, gquinolinilo,
isoquinolinilo, pirazinilo, bencimidazolilo, benzoxazolilo,
benzofuranilo, benzoticfenilo, benzpirazeolilo, dihidrobenzo-
furanilo, dihidrobenzotiofenilo, indanilo, indenilo, indoli-
lo, indolinilo, indolonilo o indoliqonilo, en donde G esté

sustituido con unc o mds de R,, R, © R;;

Ar es:
naftilo, quinolinilo, 1isoquinolinilo, tetrahidronaftilo,
tetrahidrogquinolinilo, tetrahidroisoquinolinilo, indanilo,
indenilo o indolilo, estando cada uno opcionalmente susti-

tuido con uno © mas grupos R, o Ry;

L es:
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fenilo, furanilo, tienilo, pirrolilo, pirazolilo, imidazoli-
lo, piridinilo, pirimidinilo, piridinonilo, dihidropiridino-
nilo, maleimidilo, dihidromaleimidilo, piperidinilo, pipera-
zinilo, piridazinilo o pirazinilo;

un enlace o

una cadena de carbonos ¢, ,, saturada o insaturada, en donde
uno de los atomos de carbono estd opcionalmente reemplazado
por O, N o S(0),, Y en donde Y est& opcionalmente sustituido,
de manera independiente, con uno a dos grupos oxo, fenilo o
unc o mas alguiles C,,, opcionalmente sustituidos con uno o
mids atomos de halégeno; ‘

fenilo, piridinilo, pirimidinileo, piridazinilo, pirazinilo,
imidazolilo, furanilo, tienilo, dihidrotiazolileo, dihidrotia-
zolilo-sulfoxidilo, piranilo, pirrolidinilo, que estén opcio-
nalmente sustituidos con uno a tres cianos, alquilos C,.,,
alcoxis C,,;, aminos, mono- o di-(alquil C,;)aminosg, CONH, u
QOH;

tetrahidropiranilo, tetrahidrofuranileo, 1,3-dioxclanonilo,
1,3-dioxanonilo, 1,4-dioxanilo, morfolinilo, tiomorfolinilo,
tiomorfolino-sulfoxidilo, piperidinilo, piperidinonilo,
piperazinilo, tetrahidropirimidonilo, pentametileno-sulfidi-
lo, pentametileno-sulfoxidilo, pentametileno-sulfonilo,
tetrametileno-sulfidilo, tetrametileno-sulfoxidilootetrame-
tilenc-sulfonilo, que estdn opcionalmente sustituidos con uno
a tres cianos, alquilo C,,, alcoxi C,,, amino, mono- o di-
{(alguil C, ;)amino, CONH, u OH;

ciano, alquil C, ,-S(0),, halégeno, hidroxi, alcoxi C,,, amino,
mono- o di-{alquil C,,)amino, mono- o di-{alquil C,,)amino-
carbonilo o NH,C(O);
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cada R, es, independientemente:

alquilo C, ., opcionalmente parcial o totalmente halogenado y
opcionalmente sustituido con uno a tres cicloalquilos C,,
fenilos, tienilos, furilos, isoxazolilos o isotiazolilos;
estando cada uno de los antes mencionados opciocnalmente
sustituido con uno a tres grupos seleccionados de halégeno,
algquilo C,,, que estd opcionalmente parcial o totalmente
halogenado, hidroxi, ciano o alcoxi C,, que esté opcional-
mente parcial o totalmente halogenado;

ciclopropilo, ciclobutilo, ciclopentanilo, c¢iclohexanilo,
biciclopentanilo o biciclohexanilo, estando cada uno opcio-
nalmente parcial o .totalmente halogenadoc y opcionalmente
sustituido con uno a tres grupos alquilo C,;, opcionalmente
narcial o totalmente halcgenados, CN, hidroxi-alquile C,,; o
fenilo; o un andlogo de un grupo cicloalguilo de este tipo,
en donde uno a tres grupos metileno del anillo estdn reempla-
zados, indepgndientemente, por O, S, CHOH, >C=0, >C=S o NH;
o

sililo que contiene tres grupos alquilo C,,, opcionalmente
varcial o totalmente halogenados;

R, es, independientemente:
haldgeno, alcoxi C,.;, algquil C,,sulfonilo o ciano;
R, es, independientemente:

fenilo, morfelino, piridinilo, pirimidinilo, pirazinilo,
pirrolile, pirrolidinilo, imidazolilo, pirazolileo, estando
cada uno opcionalmente sustituido con uno a tres fenilos,
naftilos, heterociclos o hetercarilos tal come se han
descrito aqui antes en este parrafo, alquilo C,, que estéd
opcionalmente parcial o totalmente halogenado, ciclopropani-
lo, ciclobutanilo, ciclopentanilo, ciclohexanilo, ciclohepta-
nilo, biciclopentanileo, biciclohexanilo, bicicloheptanilo,
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fenil-alquilo C,_;, naftil-alquilo C,,, haldgeno, oxo,
nidroxi, ciano, alquiloxi C,.; que puede estar.opcionalmenté
parcial o totalmente halogenado, feniloxi, naftiloxi, hete-
roariloxi o heterociclicoxi, en donde el resto heterocarilo o
heterociclico es como se ha descrito aqui antes en este
parrafo, nitro, amino, mono- o di- (alquil C,;)amino, fenila-
mino, naftilamino, heterocarilc o amino heterociclico, en
donde el resto hetercarilo o hetericiclico es como se ha
descrito aqui antes en este parrafo, NH,C(O), un mono- o di-
-{alquil C¢C,,}aminocarbonilo, alquil C,,-C{0)-alquile C,,,
mono- o di-{alquil C,,)amino, mono- o di-(alquil C,,,}amino-
alquilo C.,, mono- o di-{alquil C,,)amino-S(0),, R,-alquilo
C..s, Ry-alcoxi C,,, Ry,-C({0O)-alquilo C,;, Rj-alquil C, ¢(R;;)N,
carboxi-mono- o di-alquil (C,.)-amino; '
alquilo ¢, ; o alcoxi C,,, estando cada uno opcionalmente
parcial o totalmente halogenado u opcionalmente sustituido
con R,;;

OR,, o alquilo C,,, opcionalmente sustituido con OR,;

amino o mono- o di-(alquil C, ;)amino, opcionalmente sustitui-

do con Ryg;

R.,C(O)N(R,,) -, R;0-; RyRpNCI(0) -; R,CH,C(O)N(R;) - o
R,sC (O) CH,N (Ry,) - ;
alquenilo C,, sustituido con R,R,NC(Q)-; ©

cadena de carbonos de alquinilo C,,, ramificada o no ramifi-
cada, opcionalmente parcial o totalmente halogenada, y opcio-
nalmente sustituida, de manera independiente, con uno a dos
grupos oxe, pirrolidinilo, pirrolilo, morfolinilo, piperidi-
nilo, piperazinilo, imidazolilo, fenilo, piridinilo, tetrazo-
lilo o uno o mas alquilos C,,, opcionalmente sustituidos con
uno o mds atomos de haldégeno;
b4
R,, ¥ Ra.,, considerados juntos, forman opcionalmente un anillo
de imidazolilo, piperidinilo, morfolinilo, piperazinilo o©
piridinilo.

4 .- El compuesto de acuerdo con la reivindicacidén 3, en

donde:
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G es fenilo, piridinilo, piridonilo, naftile, quinolinilo,
isoquinolinilo, pirazinilo, benzotiofenilo, dihidrobenzo-
furanilo, dihidrobenzotiofenilo, indanilo, indolilo, indoli-
nileo, indolonilo o indolinonilo, en donde G estd sustituido
con uno o mas de R;, R, o R,;

Ar es naftilo;
X es:

fenilo, imidazolilo, piridinile, pirimidinilo, piperidinilo,
piperazinileo, piridazinilo o pirazinilo, estando cada uno
opcionalmente sustituido, de manera independiente, con uno a
tres alquilos C,,, alcoxis C,,, hidroxis, cianos,'aminos,
mono- © di-({alguil ¢, ,)aminos, mono- o di-f{alquil C,,)amino-
carpbonilos, NH,C({O), alquil C, -S{0), o haldégenos;

Y es:

un enlace o

una cadena de carbonos C,, saturada, en donde uno de los
dtomos de carbono estd opcionalmente reemplazado por O, N o
S, v en donde Y estd opcionalmente sustituido, de manera
independiente, con un grupo oxo;

fenilo, piridinilo, pirimidinilo, piridazinilo, pirazinilo,
imidazelilo, dihidreotiazolilo, dihidrotiazolil-éulféxido,
piranilo o pirrolidinilo, que estén opcionalmente sustituidos
con uno a dos alquilo C,, o alcoxi C,.,;

tetrahidropiranilo, morfolinilo, tiomorfelinilo, tiomorfoli-
no-sulfoxidilo, piperidinilo, piperidinconilo, piperazinile o
tetrahidropirimidonilo, que estdn opcionalmente sustituidos
con uno a dos alquile C,, o alcoxi C,,;; ©

alcoxi C,,;

50
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cada R, es, independientemente:

alguilo C,.., opcionalmente parcial o totalmente halogenado y
opcionalmente sustituido con fenilo, sustituido con cero a
tres haldgenos, alquile C,, que esti opcionalmente parcial o
totalmente halogenado, hidroxi, ciano o alcoxi C,, que estd
opcionalmente parcial o totalmente halogenado;
ciclopropilo, ciclobutilo, ciclopentanilo, ciclohexanilo,
biciclopentanilo o biciclohexanilo, estando cada uno opcio-
nalmente parcial o totalmente halogenado y opcionalmente
sustituido con uno a tres grupos alquilo C,,, opcionalmente
parcial o totalmente halcgenados, CN, hidroxi-algquilo C,,, o
fenilo; y un andlogo de ciclopropilo, ciclobutilo, ciclopen-
tanilo, ciclohexanilo, biciclopentanilo o biciclochexanild, en
conde un grupo metileno del anillo estid reemplazado por O; y
sililo que contiene tres grupes alquileo C,,, opcionalmente
varcial o totalmente halogenados de manera independiente;

cada R, es, independientemente:
bromo, cloro, fluor, metoxi, metilsulfonilo o ciano;
cada R, es, independientemente:

fenilo, morfolino, piridinilo, pirimidinileo, pirrolidinilo,
2,5-pirrolidin-dionilo, imidazolilo, pirazeolilo, cada uno de
los anteriores estd opcionalmente sustituido con unc a tres
alquilo C,,;, que estd opcionalmente parcial o totalmente
halogenado, halégeno, oxo, hidroxi, ciano y alquiloxi C,.,,
opcionalmente parcial o totalmente halogenado;

alquilo C,, o alcoxi C,,, estando cada uno opcionalmente
parcial o totalmente halogenado u opcionalmente sustituido
con R,,;

OR,; o algquilo C,,, opcionalmente sustituido con OR;

amino © mono- © di-(algquil C,,)amino, opcicnalmente sustitui-

co con R,y;
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RagC(O)N(R;:) -, R,;0-; R,R,NC(O)-; R,,CH,C(Q)N(R,,) - ©
R:GC (o) CH:N(R:]_) =7

'alquenilo C,., sustituido con R,;R,,NC(O)-; ©

alquinilo C,,, sustituido con pirrolidinilo o pirrolilo;
Y
R,; ¥ R,;,, considerados juntos, forman opcionalmente morfoli-
no.

5.- El compuesto de acuerdo con la reivindicacién 4, en
donde:

G es fenilo, piridinilo, piridonilo, naftilo, gquinolinilo,
isoguineclinilo, dihidrobenzofuranilec, indanileo, indolinilo,
indolonilo o indolinonilo, en donde G estd sustituido con uno
o mas de R,, R, 0 R,; '

Ar es l1-naftilo;

fenilo, imidazolilo, piridinilo, pirimidinilo, piperidinilo,

piperazinilo, piridazinilo o pirazinilo;
es:

un enlace o
"CHz_; "CH:CHz—; -C(O) =~ _O-; -S-, _NH"CHchchz-; -N(CHJ) - Q
~-NH-;

cada R, es, independientemente:

alquilo C,,, opcionalmente parcial o totalmente halogenado y
opcionalmente sustituido con fenilo;

ciclopropilo, ciclopentanilo, ciclohexanilo y biciclopentani-
lo, opcionalmente sustituido con uno a tres grupos metilo,
opcicnalmente parcial o totalmente halogenados, CN, hidroxi-
metile o fenilo; & 2-tetrahidrofuranilo sustituide con
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metilo: o

trimetilsililo;
cada R, es, independientemente:

fenilo, morfolinilo, piridinilo, pirimidinilo, pirrolidinilo,
2,5-pirrolidin-dionilo, imidazolilo o pirazolilo, en donde
cualquiera de los antes mencionados esti opcionalmente susti-
tuido con alquilo C,,, que estd opcionalmente parcial o
totalmente halogenado;
alquile C,; o alcoxi C,,, estando cada uno opcionalmente
parcial o totalmente halogenade u opcionalmente sustituido
con dietilamino;
OR,s 0 alquilo C,;, opcionalmente sustituido con ORy;
amino o mono- o di-(alquil C,.;)amino, opcionalmente sustitui-
do con Ry;
CH,C(O)NH-, R,0-; RyR,NC(O)-; R,CH,C{O)N(R,;)- ©
RyC (O) CH,N(R;,) -
alguenilo C,, sustituido con R,;R,,NC(0)-; o
alquinilo C,.;,, sustituido con pirrolidinilo o pirrolilo;
R,; ¥ Ry son H o R, ¥ R,,, considerados juntos, forman opcio-
nalmente moriolino; y
R.; es morfolino.

6.- El compuesto de acuerdo con la reivindicacidén 5, en
donde:

G es
fenileo, piridinilo o naftileo, en donde G estd sustituido con
uno o mas de R;, R, o Ry;

imidazolilo o piridinilo;
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-CH,-, -NH-CH,CH,CH,- o -NH-;

Z es morfolino;

cada R, es, independientemente:

terc-butilo, sec-butilo, terc-amilo o fenilo;

R, es cloro;

R, es, independientemente:

metilo, metoxi, metoximetilo,

morfolino o morfolinocarbeonilo.

7.- Un compuesto seleccionado de:

hidroxipropilo,

acetamida,

1-(2-terc-butil-5-metil-piridin-4-il)-3-[4-(6-morfolin-4-il-

mecil-piridin-3-il)naftalen-1-il]urea;

1-(3-metil-naftalen-2-il)-3-[4-(6-morfolin-4-ilmetil-piridin-

-3-il)naftalen-1-iljurea;

1-(3-terc-butil-fenil)-3-[4~-(4-morfolin-4-il-metil-fenil)naf-

talen-1-il]urea;

1-(3-terc-butil-fenil)-3-({4-(6-morfolin-4-il-metil-piridin-3-

-il)naftalen-1-il]urea;

1-(4-metil-bifenil-3-i1)-3-(4- (6-moxrfolin-4-ilmetil-piridin-

-3-il)naftalen-1-illurea;

l1-(4-terc-butil-bifenil-2-il)-3- (4~ (6-morfolin-4-ilmetil-pi-

ridin-3-il)}naftalen-l1-iljurea;

1-(5-cloro-2,4-dimetoxi-fenil) -3- (4~ (6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-il]urea;

i-(5-isopropil-2-metil-fenil)-3-[4-({6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1-illurea;

1-(5-sec~-butil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-pi-

ridin-3-il)naftalen-1i-ilJurea;

l-(S;Cerc-butil—2-metoxi—3—propil—fenil)—3—[4-(6-morfolin-4-

-ilmetil-piridin-3-il)naftalen-1-iljurea;

1-(5-terc-butil-2-metoximetil-fenil)-3-[4-{6-morfeclin-4-il-
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metil-piridin-3-il)naftalen-1-illurea;

AL

l1-(5-terc-butil-2-metoxi-fenil)-3-[4-{2-morfolin-4-ilmetil-

-pirimidin-5-il)naftalen-i-iljurea;

1-{5-terxc-butil-2-metoxi-fenil)-3-(4-{4-tiomorfolin-4-il-

metil-fenil)naftalen-1-iljurea;

i-(5-terc-butil-2-metoxi-fenil)-3-{4-{6-morfolin-4-ilmetil-

-piridin-3-il)naftalen-1-illurea;

l-({5-terc-butil-2-metoxi-fenil)-3-{4-(6-morfolin-4-ilmetil-

-fenil)naftalen-1-illurea;

1-(5-terc-butil-2-metoxi-fenil) -3-{4-[4- (tetrahidro-piran-4-

-ilamino) -fenil]lnaftalen-1-il}urea;

1-(5-terc-butil-2-metoxi-fenil)-3-{4-[6-(4-metil-piperazin-1-

-ilmetil)-piridin-3-il)naftalen-1-il}urea;

1-(5-terc-butil-2-metil-fenil)-3-(4-{6-[(3-metoxi-propil)-me-

til-amino] -piridin-3-il}naftalen-1-il}urea;
1-(5-terc-butil-2-metil-£fenil)-3-{4-(4-morfolin-4-ilmetil-

-imidazol-l-il)naftalen-1-il]urea;

l-(5-terc-bﬁtil—2—metil-fenil)—3—[4-(4—morfolin-4-ilmetil-

-fenil)naftaien—l~il]urea;

1-(5-terc-butil-2-metil-fenil}-3-[4-(6-morfolin-4-ilmetil-

-piridin-3-il)naftalen-1-il]urea;

1-(5-terc-butil-2-metil-fenil)-3-{4-{6-(3-metoxi-propilami-

no) -piridin-3-il)lnaftalen-1-il}urea;

1-(5-terc-butil-2-metil-piridin-3-il)-3-[4-(6-morfelin-4-il-

metil-piridin-3-il)naftalen-1-illjurea;

i-(5-terc-butil-2-morfolin-4-il}-3-[4-(2-morfolin-4-il-eto-

#iynaftalen-1-illurea;

1-(5-terc-butil-2-morfolin-4-il-fenil)-3-[4-{(6-morfolin-4-il-

mecil-piridin-3-il)naftalen-1-il]urea;

i-{6-terc-butil-2-cloro-3-metil-piridin-4-il)-3-[4-(6-morfo-

lin-4-ilmetil-piridin-3-il)naftalen-1-il]urea;

1-(6-terc-butil-2-cloro-3-metil-piridin-4-il)-3- [4-(6-tiomor-

folin-4-ilmetil-piridin-3-il)naftalen-1-il]urea;

1-[2-metoxi-5-{l-metil-ciclopropil) -fenil]-3-[4-(2-morfolin-

-4-ilmecil-pirimidin-5-il)naftalen-1l-il]Jurea;

i-[4-(6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]-3-(3-
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-trifluorbmetil—fenil)urea;
1-[4-(5—morfolin-4Jilmetil—piridin-B-il)naftalen-l—il]-3—(4—
-trifluorometoxi-£fenil)urea; )
1-(5-(1,1-dimetil-propil) -2-metoxi-£fenil}-3-[4-(4-tiomorfo-
lin-4-ilmecil-fenil)naftalen-i-il]urea;
i-{5-(1,1-dimetil-propil) -2-metoxi-fenil] -3- [4- (6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-illjurea;
1-[5-(1-ciano-ciclopropil) -2-metoxi-fenil}-3-[4-{2-morfolin-
-4-ilmetil-pirimidin-S5-il)naftalen-1-illurea;
l1-[5-terc-butil-2-(1H-pirazol-4-il)-fenil] -3-{4-(6-morfolin-
-4-ilmetil-piridin-3-il)naftalen-1-il]urea;
1-[5-terc-butil-2-{2-metil-pirimidin-5-il)-£fenii]-3-[4-(5-pi-
ridin-4-ilmetil-piridin-2-il)naftalen-1-il]lurea;
1-[5-terc-butil-2-(2-metil-pirimidin-5-il)-£fenil]-3-[4-(6-
-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]urea;
1-[5-terc-butil-2-(3-hidroxi-propil)-fenil] -3-[4- (6-morfolin-
-4-ilmetil-piridin-3-il)naftalen-1-il}jurea; ‘

1- [5-terc-butil-2-(3-morfolin-4-il-3-oxo-propil) -fenil]-3-[4-
~{6-morfolin-4-ilmetil-piridin-3-il)naftalen-1-il]urea;
1-[5-terc-butil-2-{morfolina-4-carbonil) -fenil]-3-(4-(6-mor-
folin-4-ilmetil-piridin-3-il)naftalen-1-illures;
2-[4-terc-butil-2-(3-{4-[6-(2,6-dimetil -morfolin-4-ilmetil) -
-piridin-3-il] -naftalen-1-il}-ureido) -fenoxi] -acetamida;
3-{4-[3-(5-terc-butil-2-metoxi-fenil) -ureido] -naftalen-1-il}-
-benzamida;
4-terc-butil-2-{3-[4-(2-cloro-4-morfolin-4-ilmetil-£fenil) -
-naftalen-1-il] -ureido}-benzamida;

y sus derivados farmacéuticamente aceptables.

8.- Un compuesto seleccionado de:
1-(2-terc-butil-S-metil-piridin-4-il1)-3-[4-(6-morfolin-4-il-
metil-piridin~3-il)naftalen-1-il)]urea;

1- (3-terc-bucil-fenil) -3- (4- (6-morfolin-4-ilmetil-piridin-3-
-il)naftalen-1-il]urea;
1-(4-metil-bifenil-3-il)-3-[(4-(6-morfolin-4-ilmetil-piridin-
-3-il)naftalen-1-iljurea;
l1-(4-terc-butil-bifenil-2-il)-3-[4-({6-moxrfolin-4-ilmetil-pi-
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ridin-3-il}naftalen-1-iljurea; ]
l-(5-isopropil-2-metil-fenil) -3-[4-(6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-illurea;
1-(5-sec-butil-2-metoxi-fenil)-3-[4-{6-morfolin-4-ilmetil-pi-
ridin-3-il)naftalen-1-il]urea;
1-(5-terc-butil-2-metoximetil-fenil)-3-(4-(6-morfolin-4-il-
metil-piridin-3-il)naftalen-1-il]urea;
1-(5-terc-butil-2-metoxi-fenil)-3-[4-(6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-illurea;
1-{5-terc-butil-2-metil-fenil)-3-(4-{6- [{3-metoxi-propil)-me-
til-amino] -piridin-3-il}naftalen-1-il)urea;
1-{5-terc-butil-2-metil-fenil)-3-{4-(6-morfolin-4-ilmetil-
-piridin-3-il)naftalen-1-il]urea;
1-(S5-terc-butil-2-metil-piridin-3-il)-3-[4-(6-morfolin-4-il-
metil-piridin-3-il)naftalen-l1-il}urea;
1-[5-{(1,1-dimetil-propil)-2-metoxi-fenil]-3-[4-(6-morfolin-4-
-ilmetil-piridin-3-il)naftalen-1-illurea;
1-[5-terc-butil-2-(1H-pirazol-4-il)-fenil]-3-[4-(6-morfolin-
-4-ilmetil-piridin-3-il)naftalen-1-il]urea;

1- [5-terc-butil-2-{2-metil-pirimidin-5-il}-fenil}-3-[4-(6-
-morfolin-4-ilmetil-piridin-3-il)naftalen-1-ilJurea;
1-[5-terc-butil-2-(3-hidroxi-propil)-fenil] -3-[4- (6-morfolin-
-4-ilmetil-piridin-3-il)naftalen-1-il]urea;
1-[5-terc-butil-2- (morfolina-4-carbonil) -fenil]-3-{4-(6-mor-
folin-4-ilmetil-piridin-3-il)naftalen-1-il]urea;

N- (5-terc-butil-2-metoxi-3-{3-[4-(6-morfolin-4-ilmetil-piri-
din-3-il)-naftalen-1-il]-ureido}-fenil) -acetamida

y sus derivados farmacéuticamente aceptables.

9.- Una composicién farmacéutica que comprende una
cantidad farmacéuticamente eficaz de un compuesto de acuerdo
con las reivindicaciones 1 6 7.

10.- Un métode para tratar una enfermedad mediada por
citoqguinas, que comprende administrar a un paciente gue
necesita un tratamiento de este tipo una cantidad terapéuti-
camente eficaz de un compuesto de acuerdo con las reivindica-

ciones 1 & 7.
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1i.- El método de acuerdo con la reivindicacion 10, en
el que la enfermedad mediada por citoquinas se selecciona de
artritis reumatoide, osteoartritis, enfermedad de Crohn,
colitis ulcerosa, esclerosis miltiple, sindrome de Guillain-
-Barre, psoriasis, enfermedad de injerto frente a hospedante,
lupus eritematoso sistémico, diabetes, sindrome del choque
téxico, osteoporosis, enfermedad de Alzheimer, dolor agudo y
crénico, dermatitis por contacto y aterosclerosis.

12.- Un método para tratar una enfermedad mediada por
neutréfilos, seleccionada de apoplejia, infarto de miocardio,
lesidn térmica, sindrome del dolor respiratorioc en adultos
{ARDS), 1lesién miltiple de &rganos secundaria al trauma,
glomerulonefritis aguda, dermatosis con componentes inflama-
torios agudos, meningitis purulenta aguda, hemodidlisis,
leucoferisis, sindromes asociados con la transfusién de
granulocitos y enterocolitis necrotizante, gue comprende
administrar a un paciente que necesita un tratamientc de este
tipe una cantidad terapéuticamente eficaz del compuesto de

acuerdo con las reivindicaciones 1 & 7.

13.- Un método de preparar un compuesto de la férmula
(I), que comprende:
a) hacer reaccionar una arilamina con cloroformiato de

fenilo en un disolvente adecuado con una base adecuada
a 0-85°C durante aproximadamente 2 - 24 horas:

O
G CICO,Ph G. JL _Ph
NH, ——— N O
H ,
b} hacer reaccionar el producto de la etapa a) con una

arilamina mostrada mi&s abajo en un disolvente anhidro,
no protico, a 0-110°C durante aproximadamente 2 - 24

horas, para producir un compuesto de la férmula (I}:

1
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Z-Y-X-Ar-NH,

———

G

A—Z

N

()

T

_Ar—X—Y—Z

en donde Wes O, vy G, Ar, X, Y y Z son como se definen en la

reivindicacidén 1.



RESUMEN

Se describen nuevos compuestos aromdticos de la fédrmula
S (I), en donde G, W, Ar, X, Y y Z son como se definen en esta
memoria. Los compuestos son Gtiles en composiciones farmacéu-
ticas para tratar enfermedades o estados patolégicos que
implican inflamacién tales como enfermedades inflamatorias
crénicas. También se describen procedimientos para preparar

10 tales compuestos.

G Ar—X—Y—2Z
15 : | I
H H

M




