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Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso. Fotocopia autenticada

Documento de cesion del inventor al solicitante o a su causante.

Traduccion de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)

Copia del éxamen preliminar intemacional efectuado por la Autoridad Internacional de Examen
preliminar (IPEA)

Traduccion de examen preliminar intemacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.
De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos
tradicionales de las comunidades indigenas.
De ser el caso, certificado de depésito del material biologico.
Arte final 12x12.
De ser el caso, informacion sobre ofras solicitudes de patente o titulos obtenidos en el extranjero por el
mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta solicitud.
De ser el caso, modificaciones efectuadas a la solicitud intemacional.
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Published:

—  with international search report
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amendments

(88) Date of publication of the international search report:
27 March 2008

(54) Title: TRIAZOLYL PHENYL BENZENESULFONAMIDES

(57) Abstract: Compounds (I) are provided that act as potent antagonists of the CCR2 or CCRY receptor. Animal testing demon-
strates that these compounds are useful for treating inflammation, a hallmark disease for CCR2 and CCR9. The compounds are
generally aryl sulfonamide derivatives and are useful in pharmaceutical compositions, methods for the treatment of CCR2 -mediated
diseases, CCR9 -mediated diseases, as controls in assays for the identification of CCR2 antagonists and as controls in assays for the

identification of CCR9 antagonists.
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Fax (+31-70) 340-3016
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Gettins, Marc
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) International appiication No._
INTERNATIONAL SEARCH REPORT PCT/US2007/015808

BoxNo.}l  Dbservations where certaln claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain clalms under Asticle 17(2)(a) for the following reasons:

1. m Claims Nos.:

because they relate o subject matter not required to be searched by this Authority, namely:

Although claims 17-24 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Clalms Nos.:
because they relate 1o parts of the intemational application that do aot comply with the prescribed requirements o such
an extent that no meaningful international search can be carried out, spedifically:

3. I:] Claims Nos.:
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BoxNo. Wl Observati rhere unity oti ention is Jacking {Continuation of item 3 of first sheel) .

This Interational Searching Authority found multipie inventions In this international application, as follows:

1. [:] As all required additional search fees were timely paid by the applicant, this international search report covers alisearchable
claims.

2. D As all searchable claims could be searched wilhoxh effort justifying an additional fees, this Authority did not invite payment ot
additional fees. :

3 As only some of the required addiiona! search fees were timely paid by the applicant, this intemational seasch reportcovers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additonal search fees were timely paid by the appbeant. Consequently, this international search seport is
restrictod to the Invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest DThe additional search fees were accompanied by the applicant’s protest and, wi’:ore applicable, the
payment of a protest fes.

The addilional search fees were accompanied by the applicant’s protest but the applicabla protest
{ae was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional seasch tees.

Form PCT/ISA/210 {(continuation of first sheet (2)) (April 2005)
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WO 2004058730 A2 15-07-2004
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#6, Menlo Park, CA 94025 (US). MELIKIAN, Anita
[FR/US]; 4150 17th Street, #25, San Francisco, CA 94114
(US). NOVACK, Aaron [US/US]; 92 Mirabelli Circle,
San Jose, CA 95134 (US). PENNELL, Apdrew, MK,
[IN/US); 442 Arlington Street, San Francisco, CA 94131
~(US). SULLIVAN, Edward, J. [US/US]; 900 Golden

TAN, Xuefei [CN/US]; 32666 Foxglove Way, Union
. City, CA 94587 (US). THOMAS, William, D. (US/US];
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TRIAZOLYL PHENYL BENZENESULFONAMIDES

RELATED APPLICATIONS

[0001] This application claims priority to U.S. provisional application Serial
No. 60/831,042 filed July 14, 2006. The disclosure of this priority application
is incorporated herein in its entirety. '

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT

[0002] The present invention described herein was supported at least in

part by NIH (U19-Al056690-01). The govemment may have certain rights in

_the invention.

BACKGROUND

{0003] The presént invention provides compounds, pharmmaceutical
compositions containing one or more of those compounds or their
phammaceutically acceptable salts, which are effective in inhibiting the binding
or function of various chemokines to chemokirie receptors. As antagonists or
modulators of chemakine receptors, the compounds and compositions have
utility in treating various immune disorder conditions and diseases.

[0004] Chemokines, also known as chemotactic cytokines, are a group of
'sm_all molecu’lar-weight proteins that are released by a wide variety of cells
and have a variety of biological activities. Chemokines attract various types of
cells of the immune sysiem, such as macrophages, T cells, eosinophils,
basophils and neutrophils, and cause them to migrate from the blood to
various lymphoid and none-lymphoid tfssugs. They mediate infiltration of
‘inflammatory cells to sites of 'inﬂammai'ion, and are responsible for the
initiation and perpetuation of many inflammation diseases (reviewed in Schall,
Cytokine, 3:165-183 (1991), Schall et al., Curr. Opin. Immunol., 6:865-873
(1994)). ' _

[0005] I.n addition to stimulatiﬁg chemotaxfs, chemokines can induce other
changes in responsive cells, including changes in cell shape, granule
exocytosis, integrin up-re_gt_.ﬂaAtion.A formation of bioactive lipids (e.g.,
leukotriehes), respiratory burst associated with leukocyte actii{ation, cell

1
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proliferation, resistance to induction of apoptosis and angiogenesis. Thus,

- chemokines are early triggers of the inflammatory response, causing

' inflammatory mediator release, chemotaxis and extravasation to sites of
infection or inflammation. They are also stimulators of a multitude of cellular
processes that bear important physiological functions as well as pathologlcal
consequences.

[0006] Chemokines exert their effects by activating chemokine receptors
expressed by responsive cells. Chemokine receptors are a class of G-protein
coupled receptors, also known as seven-transmembrane receptors, found on
the surface of a wide variety of cell types such as leukocytes, endothelial
cells, smooth muscle cells and tumor cells. .

[0007] Chemokines and chemokine receptors are expressed by
intrinsic renal cells and infiltrating cells during renal inflammation (Segerer et
al,, J. Am. Soc. Nephrol., 11:152-76 (2000); Morii et al., J. Diabetes
Complications, 17:1 1-5 (2003); Lioyd et al. J. Exp. Med., 185:1371-80 (1997);
Gonzalez-Cuadrado et al. Clin. Exp. Immunol., 106:518-22 (1996); Eddy &
Giachelli, Kidney Int., 47:1546-57 (1995) Diamond et al., Am. J. Physiol.,
266:F926-33 (1994)). In humans, CCR2 and ligand MCP-1 are among the
protelns expressed in renal fibrosis, and are correlated with the extent of
macrophage infiltration into the interstitium (Yang et al., Zhonghua Yi Xue Za

: zm', 81:73-7 (2001); Stephan et al., J. Urol., 167:1497-502 (2002); Amann et

., Diabetes Care, 26'2421‘ -5 ('2003)' Dai et al., Chin. Med. J. (Engl),

114:864-8 (2001)). In animal models of renal fibrosis, blockade of CCR2 or
MCP-1 leads to a marked reduction in severity of renal inflammation
(Kitagawa et al., Am. J. Pathol., 165:237-46 (2004); Wada et al., Am. J.
Pathol., 165:237-46 (2004); Shimizu et al., J. Am. Soc. Néphrol., 14:1496-505
'(2003)).

[0008] Rheumatoid arthritis is a chronic disease of the joints
characterized by syriovial inflammation that leads to the destruction of
car,t_ilage and bone. Although the underlying causes of the disease are
unknown, it is believed that macrophages and Th-1 type T cells play a key
role in the initiation and perpetuation of the chronic inflammatory process

(Vervoordeldonk et al., Curr. Rheumatol. Rep., 4:208-17 (2002)). .
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[0009]  MCP-1is among the several chemokines, including MIP-1a and
IL-8, identified in rheumatoid synovium (Villiger et al., J. Immunol., 149:722-7
( 1992)' Scaife et al., Rheumatology (Oxford), 43:1346-52 (2004); Shadidi et
- Scand. J. Immunol., §7:192-8 (2003); Taylor et al., Arthritis Rheum.,
43 38-47 (2000); Tucci et al., Biomed. Sci. Instrum., 34:169-74 (1997)).
Chemokine receptors CCR1, CCR2, CCR3 and CCRS are up-regulated in the
joints from arthritic mice (Plater-Zyberk et al., Immunol. Lett., 57:117-20
(1997). Blockade of MCP-1 activity using a CCR2 antagonist or an antibody
against MCP-1 have been shown efficacious in reducing joint inflammation in
experimental models of rheumatoid arthritis (Gong et al., J Exp. Med.,
186:131-7 (1997); Ogata et al., J. Pathol., 182:106-14 (1 997)).
[0010]) Chemokine feceptor—mediated infiltration of mécrophages in the
tat tissues may aiso contribute to the complications arising frorh obesity, a

“condition resulting from excessive storage of fat in the body. Obesity

predisposes the affected individuals to many disorders, such as non-insulin-
dependent diabetes, hypertension, stroke, and coronary artery disease. In

bbesity, adipose tissues have altered metabolic and endocrine functions that

lead to an increased release of fatty acids hormones and pro-inflammatory
molecules. Adipose tissue macrophages are believed to be a key source of
pro-mflammatory cytokmes including TNF-alpha, |NOS and IL.-6 (Weisberg et

- J. Cfin. Invest., 112:1796-808 (2003)). Recruitment of macrophages to the -

ad:pose tissue is likely mediated by MCP-1 produced by adipocytes

' (Chnstlansen T, etal, int. J. Obes. {Lond). 2005 Jan 29(1) 146-50; Sartipy et

- Proc. Natl. Acad. Sci. U.S.A., 100:7265-70 (2003)).
[001 1] Elevated MCP-1 may induce adipocyte differentiation and insulin -
resistance, and contribute to pathologiés associated with hyper-insulinemia
and obés_ity. MCP-1is err—expressed_in plasma in obese mice compared to
lean controls and white adipose is @ major source. MCP-1 has also been
shown to accelerate wound healing, and has a direct angiogenic effect on
epithelial cells, and may play a directAroIe in the remodeling of adipose tissue
in obesity. (Sartipy P, Loskutoff DJ., Proc. Natl. Acad. Sci. U.S.A.,100:7265
(2003)).
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[0012] MCP-1 plasma levels are subslantiaﬁy increased in Diet Induce
Obesity (DIO) mice, and a strong correlation between plasma MCP-1 levels
‘and body weight has been identified. Furthermore, elevation of MCP-1
induced by high fat diet causes changes in the CD11b positive monocyte
population in DIO mice. (Takahashi K, et al., J. Bial, Chem., 46654 (2003)).
10013} Furthermore, chronic inflammation in fat is thought to play a
crucial role in the development of obesity-related insufin resistance (Xu H, et
al., J Clin Invest. 2003 Dec;1 12(12):1821~30). It has been proposed that
obesity related insulin resiétance is, at least in part, a chronic inflammatory
disease initiated in adipose tissue. Mémy inflammation and macrophage
specific genes are dramatically upreguléted in white adipose tissue in mouse
models of genetic and high fat diet-induced obeéity (DIO), and this
upregulation precedes a dramatic increase in circulating insulin.

[0014] Increased expression levels of monocyte CCR2 and monocyte
chemoattractant protein-1 in patients with diabetes mellitus (Biochemical and
Biophysical Research Communi&atio'n_s. 344(3):780-5 (2006)) were found in a
study involving diabetic patients. Serum MCP-1 concentrations and surface
expression of CCR2 on monocytes in diabetic patients were significantly

) higher than in non-diabetics, and the serum MCP-1 levels correlated with

HbA1c, triglycerides, BMI hs-CRP. Surface expressnon levels of CD36 and
CD68 on monocytes were significantly increased in diabetic patients and
more unreguléted by MCP-1 in diabeﬁcs, augmenting uptake of ox-LDL, and
hence potentiaily foam cell transformation. Elevated serum MCP-1 and
increased monocyte CCR2, CD$6. CD68 expression correlated with poor
blood glucose control and potentially correlate with increased vessel wall
monocyte recruitment.

[0015] MCP-1 is a potential player in negative cross talk between
adipose tissue and ékeletal muscle (Bianco JJ, et al., Endocrinology, 2458
(20_,06)). MCP-1 can signifiéantly reduce insulin-stimulated glucose upiake,
and is a prominent inducer of insulin resistance in human skeletal muscle cell.
Adipose tissue is a m'ajor'secretory and endocrine active organ producing .

bioactive proteins regulating energy metabolism and insulin sensiih)ity.
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[0016] CCR2 modulates inflammatory and metabolic effects of high-fat
teeding (Weisberg SP, et al., J. Clin. Invest., 115 (2006)). Genetic deficiency
in CCR2 reduced food intake and attenuated the development of obesity in
mice fed a high fat diet. In obese mice matched for adiposity, CCR2
deficiency reduced macrophage content and inflammatory profile of adipose
tissue, increased adiponectin expression, and improved giucose homeostatis
and insulin sensitivity. In lean animals, no effect of CCR2 genotype on
metabolic trait was found. In high-fat diet mice, CCR2 genotype modulated
feeding, the development of obesity and adipose tissue inflammation. Once
established, short term antagonism was shown to attenuate macrophage
accumuiation in adipose tissue and insulin resistance. .
{0017} Chemokine and chemokine receptors are the key regulators of
immune cell traﬁickiﬁg. MCP-1 is a potent chemoattractant of monocytes and
_T cells; its expression is induced under inflammatory conditions including

- proinflammatory cytokine stimulations and hypoxia. The interaction between

MCP-1 and CCR2 mediates migration of monocytes, macrophage as well as
activated T cells and play a key role in the pathogenesis of many
inflammatory diseases. Inhibition of CCR2 functions using small molecule
antagonists described in this invention represents a new approach for the
treatments of inﬂammatbry disorders.

[o018]) Psoriasis is a chronic infla_mmato’ry disease characterized by

_hyperproliferation of keratinocytes and pronounced leukocyte infiltration. Itis
known that keratinocytes from psoriasis lesion express abundant CCR2 ligand

MCP-1, pérﬁcularly_ when stimulated by proinflammatory cytokines such as
TNF-a (Vestergaard et al., Acta. Derm. Venereol., 84(5):353-8 (2004); Gillitzer
et al., J. Invest. Dermatol., 101 (2):127-31 (1993); Deleuran et al,, J. Dermatol.
Sci., 13(3):228-36 (1 996)). Since‘MC.P-1 can attract migration of both
macrophages and dendritic cells expressing CCF('Z to the skin, this receptor
and ligand pair is believed to be important in regulating the interaction
between proliferating keratinocytes and demmal macrophage during .the
development of psoriasis. A small molecule antagonist méy thus be useful in
the treatment of psoriasié. .
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[0019] In addition to inflammatory diseases, chemokines and chemokine
receptors have also been implicated in cancers (Broek et al., Br. J. Cancer,
88(6):855-62 (2003)). Tumor cells stimulate the formation of stroma that ,
secretes various mediators pivotal for tumor growth, including gromh factors,
cytokines. and proteases. It is known that the level of MCP-1 is associated
significantly with timor-associated macrophage eccumulatlon and prognostic
analysis reveals that high expression of MCP-1 is a significant indicator of
early relapse in breast cancer (Ueno et al., Clin. Cancer Res., 6(8):3282-9
(2001)). A small molecuie antagonist of a chemokine may thus be able to
reduce the release of growth-stimulating cytokines by blocking accumulation
of macrophages at sites of tumor formation.
[0020] T lymphocyte (T cell) infiltration into the small intestine and colon
has been linked to the pathogenesis of Coeliac diseases, food allergies,
. rheumatoid arthritis, human inflammatdry bowel diseases. {IBD) which include
Crohn's disease and ulcerative colitis. Blocking trafficking of relevant T cell
populations to the intestine can lead to-an effective approach to treat human
IBD. More recently, chemokine recept'or 9 (CCR9) has been noted to be
expressed on gut-homing T cells i in penpheral blood, elevated in pauents with
- small bowel inflammation such as Crohn's disease and celiac disease. The
only CCR9 ligand identified to date, TECK (thymus-expressed chemoklne) is
expressed in the smal! mtestme and the ligand receptor pair is now thought to
play a pivotal roie in the development.of IBD. In particular, this pair mediates
- the migration of disease. eausing T cells to the intestine. See for example,
Zaballos et al., J. Immunol,, 162(10):5671 5675 (1999): Kunkel et al., J. Exp;
Med., 192(5):761-768 (2000); Papadakis et al., /. Immunol., 165(9):5069-
5076 (2000); Papadakis et al., Gaslrbenterology, 121(2):246-254 (2001);
. Campbell etal., J. Exp; Med., 195(1):1_35-141 (2002); Wurbel et al., Blood,
. 98(9):2626-2632 (2001); and Uehara et al., J. Immunol., 168(6):2811-2819
- (2002). Rivera-Nieves, et al., Gastroenterology, 2006 Nov;131(5):1518-29;
. and Kontoyiannis et al J. Exp. Med., Vol. 196, Number 12, Dec. 16, 2002. In
- addition CCR9 bearlng lymphocytes have been show to mediate the
pathology of filariasis (lymphatic filarial disease) and inhibition of CCR9 has
been correlated with reduction of the pafhology associated with such .
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conditions. See for example Babu et al., Joumal of infectious Diseases, 191:
1018-26, 2005.

[0021] PCT Published Application WO 2003/099773 (Millennium
Pharmaceuticals, Inc.) disclosés compounds which can bind to CCR9

receptors of the formula

[0022] PCT Published Apblication WO 2005/004810 (Merck & Co., Inc.)

‘discloses brandykinin B1 antagonists or inverse agonists of the formula

t0023] US Published Patent Application 2005/137193 A1 (ChemoCentryx,

Inc.) discloses CCR9 modulators of the formula

B
_ —1-X
S F
v /
z

BRIEF SUMMARY

[0024] The present invention is directed to compounds and -

: ‘-Apharmacéutically acceptable saits thereof, compositions, and methods useful

in modulé.ting chemokine activity. The cqmpbunds and salts thereof,
compositions, and methods described herein-are useful in treating or

‘preventing chemokine-mediated conditions or diseases, including certain

'inflafnmatory and immunoregulatory disorders and diseases.

-[0025] The compounds of the presént invention have been shown to

modulate one or more of CCR2, CCR3, CCR4, CCR5, CCR6, CCR7, CCRS,
CCR9, CCR10, CXCR3, CXCR4, CXCRS, and CX3CR1. in particular,

7
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various compounds of the pi’eseﬁt invention modulate CCR2 and CCR9 as

shown in the examples.

[0026] In one embodiment, the:e pfesent compound may be represented by

formula (1) or salts thereof:

|
Al\r
o=,
Iﬁ\NH -
Ol { &Rz
v7 N
R‘
Y4 ‘ YS

W

where Ar, Y, Y5, Y8, Y7, R and |R2 are as defined below.

{0027]  in another aspect, the éresent invention provides compositions

useful in modulating chemokine activity. In one embodiment, a composition

according to the present inve'ntionfl comprises a compound according to the

invention and a pharmaceutically acceptable éarrier or excipient.

-[0028] In yet another as;iect, the present invention provides a method of

‘ modulatihg chemokine function in a cell, comprising contacting the cell with a

therap'eutically effective amount of a compound.or compositio_h according to

the invention.

[0029] In still another asbect,_ the present invention provides a method for

modutating chemokine function, comprising contacting a chemokine receptor

according to the invention.

- with a therapeutically effective amount of a compound or composition

[0030] In still another aspect, the present invention provides a method for

‘treating a chemokine-mediated ccimdition or disease, comprising administering

to a subject a safe and effective amount of a compound or.composition

according to the invention.

[0031] In addition to the compounds provided herein, the present invention

further provides phammaceutical compositions containing one or more of these

compounds, as well as methods ﬁor the use of these compounds in

therapeutic methods, primarily to treat diseases associated with chemokine .

signaling activity.
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DETAILED DESCRIPTION

[0032] General

- [0033] The present invention is directed to compounds and salts thereof,
compositions and methods useful in the modulation of chemokine receptor
function, particularly CCR2 or CCRS function. Modulation of chemokine
receptor activity, as used herein in its various forms, is intended to

encompass antagonism; agonism, partial antagonism, inverse agonism and/or
partial agonism of the activity associated with a particular chemokine receptor,
‘preferably the CCR2 or CCR9 receptor. Accordingly, the compounds of the
‘present invention are compounds which modulate at least one function or
characteristic of mammalian CCR2 or CCR, for example, a human CCR2 or
CCR9 prbtein. The ability of a compound to modutate the function of CCR2 or
CCRS9, can be demonstrated in a binding assay (e.g., ligand binding or
agonist binding), a migration assay, a Signaling assay (e.g., activation of a
mammalian G protein, induction of rapid and transient incréase in the
concentration of cytoéolic free calcium), and/or cellular response assay (e.g.,
stimutation of chemataxis, exocytosis or inflammatory mediator release by
leukocytes). '

[0034] Abbreviations and Definitions 4

[0035] When describing the comp.dt_mds, compositions, methods and
processes of this invention,.the folloWing terms have the following meanings,
unless otherwise indicated. | ‘

{0036] “Alkyl” by itself or as part of another substituent refers to a
“hydrocarbon group which may be linear, eyclic, or branched or a combinatidn
thereof having the number of carbon atoms designated (i.e., Cy.s means one

to eight carbon atoms). Examples" of élkyl groups include methyl, ethyl,
n-propyl, isopropyl, n-butyl,,t-butyl, isobutyi, sec-butyl, cyclohexyl, cyclope_niyl,
(cyclohexyl)methyl, cyclop;ropylmethy!, bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane, etc. Alkyl grox.Jps‘ can be substituted or unsubstituted,
unless otherWise_ indicéted. Examples of substituted alkyl include haloalkyl,
thioalkyl, aminoalkyl, and the like.
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[0037] “Alkoxy” refers to ~O-alkyl. Examples of an alkoxy group include
methoxy, ethoxy, n-propoxy etc.

[0038] “Alkenyl” refers to an unsaturated hydrocarbon group which may be
lmear cyclic or branched or a combination thereof. Alkenyl groups with 2-8
carbon atoms are preferred. The alkenyl group may contain 1, 2 or 3 carbon-
carbon double bonds. Examples of atkeny! groups include ethenyl, n-
propenyl, isopropenyl, n-but-2-enyl, n-hex-3-enyl, cyclohexenyl, cyclopenteny)
and the like. Alkenyl groups can be substituted or unsubstituted, unless
otherwiée indicated. _

[0039] “Alkynyl” refers to an unsaturated hydrocarbon group which may be
linear, cyclic or branched or a combination thereof. Alkynyl groups with 2-8
carbon atoms are preferred. The alkynyl group may contam 1, 2 or 3 carbon-
carbon triple bonds.” Examples of alkynyl groups include ethynyl, n-propyny|,
n-but- 2—ynyl n-hex-3-ynyl and the like. Alkynyl groups can be substituted or
_unsubstituted, unless otherwise indicated. .

‘[0040] “Aryl” refers to a polyunsaturated aromatic hydrocarbon group
having a single ring (monocyclic) or multlple rings (bicyclic), which can be

_ fused together or linked covalently. Aryl groups with 6-10 carbon atoms are
preferred, where this number of carbon atoms can be designated by Ce. 10, for
example. Examples of aryl groups include phenyl and naphthalene~1-yl,
naphthalene-2-yl, biphenyi and the like.’ Aryl grobps can be substituted or
Qnsubstituted, unless otherwise iﬁdicated. )

[0041] “Halo" or “halogen”, by itself or as part of a substituent refers to a
chlorine, bromine, iodine, or fluorine atom. '

" [0042) "Haloalkyl" as a substituted alkyl group, refers toa ‘monohaloalkyl

or polyhaloalkyl group, most typically substltuted with from 1-3 halogen atoms.
Exar_nples include 1-chloroethyl, 3- bromopropyl, trifluoromethyl and the like.
{0043] . “Heterocyclyl” refers to a saturated or unsaturated non-aromatic
ring contaihing at least one Hetéroatom '(typicauy 1to5 heteroatorms) selected
from nitrogen, oxygen or sulfur. The heterocyclyl ring may be monocyclic or
bicyclic. Preferably, these groups contain 0-5 nitrogen atoins. 0-2 sulfur
atoms and 0-2 oxygen atoms. More p?eferab!y, these groups contain 0-3
nitrogen atoms, 0-1 sulfur atoms and 0-1 oxygen atoms. Examples of

10
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heterocycle groups include pyrrolidine, piperidine, imidazolidine, pyrazolidine,
putyrolactam, valerolactam, imidazolidinone, hydantoin, dioxolane,
phthalimide, piperidine, 1,4-dioxane, morpholine, thiomorpholine,

" thiomorpholine-S-oxide, thiomorpholine-S,S-dioxide, piperazine, pyran,
pyridone, 3-pyrroline, thiopyran, pyrone, tetrahydrofuran, tetrahydrot'hiop'hene
quinuclidine and the like. Preferred heterocycllc groups are monocyclic,
though they may be fused or linked covalently to an aryl or heteroaryl ring
system. ’

[0044] n one preferred embodiment, heterocyclic groups may be
represented by forrula (AA) below:
CR?R®),
o N

IACR/"R").‘

AA
A [0045] where formula (AA) is attached via a free valence on either M"* or

M2; M represents O, NR®, or S(O); M? represents CR'R?, O, S(O);, or NRS; 1 is

- 0,10r2;jis 1, 20r3andk|s1 2 or 3, with the proviso that j+ kis 3, 4, or 5;
and R®, RY, R°, RY, Re, R, and R? are independently selected from the group
consisting of hydrogen, halogen, unsubstituted or substituted C;.g alkyl,

' unsubstituted or substituted Cp.g alkehyl, unsubstituted or substituted C>.g
alkynyl, -COR", -CO,R", -CONR"R, -N,R"COR‘,_-SOZ‘R"', -SO:NR"R,
-NSO-R"R' -NR"R', “OR", -Q'COR", -Q'CO,R", -Q'CONR"R', -Q'NR"COR, -
-Q'SO.R™, -Q'SONR"R!, -Q'NSOR"R, -Q'NRR, -Q'OR", wherein Q' is a
member selected from the group consisting of Cy.4 alkylene, Co4 alkenylene

- and Ca4 alkkynylene, and R" and R are independently selected from the group
consisting of hydrogen and C. 'alkyl, and wherein the aliphatic portions of
each of the R?, R®, R°, R%, R, R', R?, R" and R' substituents are optionally
substituted with.tror‘n one to three members selected from the group
consisting of halogen, -OH, -OR", -OC(O)NHR", -OC(O)NR"R°, -SH, -SR",
’-S(O)R", -5(0)2R", -SO2NH;, -S{0)NHR", -S{0).NR"R®, -NHS(O):R",
-NR"S(0),R°, -C(O)NH,, -C(O)NHR", -C(O)NR"R®, -C(O)R", -NHC(O)R®,
-NR"C(O)R°, -NHC(O)NHz, -NR"C(O)NH,;, -NR"C(O)NHR®, -NHC(O)NHR",
-NR"C(O)NR°RP, -NHC(O)NR"R?®, -CO.H, -CO,R", -NHCO,R", -NR"CO,R°,

11
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-CN, -NOg3, -NHz, -NHR", -NR"R?, -NR"S(O)NH, and —NR"S(0O),NHR®,
wherein R", R® and R’ are independently an unsubstituted C.s alkyl.
Additionally, any two of R*, R®, R®, RY R®, R' and R? may be combined to form
a bridged or spirocyclic ring system. )
[0046] In one preferred embodiment, the number of R® + R® + R+ R
groups that are other than hydrogen is 0, 1 or 2. In a more preferred
embodiment, R?, R®, R, R? R®, R, and R are independently selected from
the group consisting of hydrogen, halogen, unsubstituted or substituted Cis
alkyl, -COR", -CO,R", -CONR"R", -NR"COR", -SO,R", -SO,NR"R',
-NSOR"R!, -NR"R', and —OR", wherein R" and R’ are independently selected
from the group consisting of hydrogen and unsubstituted Cis alkyl and
“wherein the aliphatic portions of each of the R®, R® RS RY R, R'and R?
substituents are optionally substituted with from one to three members
selected from the group consisting of halogen, -OH, -OR", -OC(O)NHR", .
-OC(O)NRR®, -SH, -SA", -S(O)R°, -S(0)2R", -SO;NH;, -S(O).NHR",
-S(0)2NR"R®, -NHS(O)R", -NR"S(O)2R° -C(O)NH,, -C(O)NHR" -C(O)NR"R°
-C(O)R", -NHC(O)R", -NR"C(O)R®, -NHC(O)NH, -NR"C(O)NH,,

* -NR"C(O)NHR®, -NH_C(O)NHR", -NR"C(O)NR°R?®, -NHC(O)NR"R®, -COzH,
-COzR", -NHCO.R", -NR"CO.R®, -CN, -NO3, -NH,, -NHR", -NR"R®°, ,
-NR"S(O)NH; and ~NR"S(O).NHR®, wherein R", R® and R® are independently
an un_substituted Cis atkyl. :

100471 Ina more preferred embodiment, R%, R®, R®, RY, R®, R', and R%are

. undependently hydrogen or Ci4 alkyl. In another preferred embodiment, at
least three of R®, R”, R®, R%, R®, R', and R? are hydrogen.

[0048] . “Heteroaryl” refers to an aromatic group containing at least one
heteroatom, where the heteroaryl group may be monocyclic or blcycllc
Examples include pyridyl, pyridaziny!, pyrazinyl, pyrimidinyl, triazinyl,
'qumolmyl quinoxalinyl, quinazolinyl, cinnolinyl, phthalazinyl, benzotriazinyl,
purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl, benzisoxazolyl,
isobenzofuryl, isoindolyl, indolizinyl, benzotriazinyl, thienopyridinyl,
thienopyﬁmidinyl pyrazolopyrimidinyl, imidazopyridines, benzothiazolyl,
benzofuranyl benzothienyl, indolyl, azaindolyl, azaindazolyl, quinolyt,
lsoqumolyl isothiazolyl, pyrazolyl, indazolyl, pteridinyl, |m|dazolyl triazolyl,
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tetrazoiyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, pyrrolyl, thiazolyl, furyl
or thienyl. Preferred heteroaryl groups are those having at least one ary! ring
nitrogén atom, such as quinolinyl, quinoxalinyl, purinyl, benzimidazolyl,
benzopyrazolyl, benzotriazolyi, benzothiazolyl, indolyl, quinolyl, isoquinoly}
and the like. Preferred 6-ring heteroa-ryl systems include pyridyl, pyridazinyl,
pyrazinyl, pyrnimidinyl, triazinyl and the like. Preferred S-ring'h'eteroaryl
systems include isothiazolyl, pyrazolyl, imidazolyl, thienyl, furyl, triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, pyrrolyl, thiazolyl ahd
the like.
[0049] Heterocyclyl and heteroaryl can be attached at any available ring
éarbon or heteroatom. Each heterocyclyt and hetéroaryl may have one or
more n‘hgs- When multiple rings are present, they éan be fused tdgether or
" linked covalently Each heterocyclyl and heteroaryl must contain at least one
heteroatom (typically 1 to 5 heteroatoms) selected from nitrogen, oxygen or
sulfur. Preferably, these groups contain 0-5 nitrogen atoms, 0-2 sulfur atoms
- and 0-2 oxygen atoms. More preferably, these groups cdntain 0-3 nitrogen
atoms, 0-1 sulfur atoms and 0-1 oxygeh aloms. Heterocyclyl and heteroary!
groups can be ’subst‘ituted or unsubstituted, uniess otherwise indicated. For
substituted groups, the substitution may be on a carbon or heteroatom. For
example, when the substitution is oxo (=O or —O" ), the’ resultmg group may
have either a carbonyl (-C(O)-) or a N-oxide (-N*-O").
{0050] Suitable substituents for substituted alkyl, substituted alkenyl, and
substituted alkynyl! include halogen, -CN, -CO,R/, -C(O)R, -C(O)NR'R”, oxo
(=0 or -0’), -OR, -OC(O)R, -OC(O)NRR" -NO,, -NRC(O)R",
-NR'C(O)NRR’, -NRR', -NRCO:R’, -NR'S(O)R", -NR'S(O).R",
-NR"S(O)NR'R’, -NR"S(0),NR'R", -SR’, -S(O)R, -S(0)2R,, -S(O).NRR", -NR’-
C(NHR")=NR", -SiR'R"ﬁ"',-Na, substituted or unsubstituted Cg.1o aryl,
substituted or unsubstituted 5- to 10-membered heteroaryl. and substituted or -
unsubstituted 3- to 10-membered heterbcyclyl. The number of possible
' subst\ituénts rahge from zero to (2m'+1); where m' is the total number of
AcarboAn atoms in such radical.
[0051] Suitab!e'substituents for substituted aryi, substituted heteroaryl and -
substituted.heterocyclyl include halogen, -CN, -CO,R, -C(O)R, -C(O)NRR’,
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oxo (=0 or —0’), ~OR, -OC(O)R’, -OC(O)NRR", -NO,, -NRC(O)R’,
-NR'C(O)NRR’, -NRR", -NR'CO,R", -NRS(O)R’, -NR'S(O)R",
-NR"S(O)NR'R’, -NR"S(0).NR'R", -SR), -S(O)R, -S(O):R’, -S(0)NRR’, -NR'-
C(NHR")=NR™, -SiR'R"R™, -N,, substituted or unsubstituted C.g alkyl,
substituted or unsubstituted C,.5 alkenyl, substituted or unsubstituted Cos
alkynyl, substituted or unsubstituted Cs.1¢ aryl, substituted or unsubstituted 5-
to 10-membered heteroaryl, and substituted or unsubstituted 3- to 10
' membered heterocyclyl. The number of possible substituents range from zero
to the total number of open valences on the aromatic ring system.
(0052] As used above, R', R" and R™ each independently refer to a variety
of groups including hydrogen, substituted or unsubstituted C1.3 alkyl,
substituted or unsubstituted Cy.4 alkenyl, substituted or unsubstituted Czas
alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted arylalky!, substituted or unsubstituted aryloicyaikyl. When R'
and R” are attached to the same nitrogen atom, they can be combined with
the nitrogen atom to form a 3-, 4-, 5-, 6-, or 7-membered ring (for example, -
NR'R" includes 1-pyrrolidiny! and 4-morpholinyl). Fun_he'rmore, R'and R", R”
and R™, or R* and R’ may together with the atom(s) to which they are
attached, form a substituted or unsubstituted 5- ,6- or 7-membered ring.
[0053] Two of the su-bstituents on adjacent atoms of an aryl or heteroaryl
ring may optionally be replaced with a substituent of the formula -T-C(O)-
(CHz)q-U-, wherein T and U are independently —N R""-, -O-, -CH,- or a single
bond, and q is an integer of from 0 to 2. Altematively, two obthe substituents
on adjacent atoms of the aryl or heteroaryi ring may optionally be replaced
‘with a substituent of the formula —A’~(CH)~B’-, wherein A’ and B’ are
“ihdependently -CH,-, -O-, -N R"";, -S-, QS(O)-, -5(0)z-, -S(O)2NR""- or a single
bond, and r is an integer of from 1 to 3. One of the single bonds of the new
nng so formed may optionally be replaced with'a double bond. Altematlvely.
two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula ’(CHz)s’X'(CHz)t'
where s and t are independently integers of from 0 to 3, and X is -O-, -NR"™-, -
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S-, -5(0)-, -S(0)--, or -S(0)NR"-. R"" in is selected from hydrogen or
unsubstituted C,.g alkyl.

[0054] “Heteroatom” is meant to include oxygen (O) nitrogen (N), sulfur
(S) and silicon (Si). .

[0055] “Pharmaceuticall); acceptable” carrier, diluent, or excipient is a
carrier, dtluent or excipient compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof.

[0056] “Phammaceutically-acceptable salt” refers to a salt which is
acceptable for administration to a patient, such as a mammal (e.g., salts
having acceptable mammalian safety for a given dosage regime). Such salts
can be derived from pharmaceutically-acceptable inorganic or o'rg'ani'c bases
and from pharmaceutically-acceptable inorganic or orgahic acids, depending
on the particular substituents found on the compounds described herein.
When compounds of the present invention contain relatively acidic
functionalities, base addition salts can be obtained by contacting the neutral
form of such compounds with a sufficient amount of the desired base, exther
neat or in a suitable inert solvent. Salts derived from ph amaceutically-
acceptable inorganic bases mclude aluminum, ammonium, calcium, copper,
terric, ferrous, lithium, magnesium, manganic, manganous, potass:um,
sodium, zinc and the like. Salts derived from phannaceutica!ly-acceptable
organic bases include salts of p'n'méry, ‘secondary, tertiary and quatemary
amines, including substituted amines, éyclic amines, naturally-occurring
amines and the like, such as arginine, betaine, caffeine, choline, N,N'-
dlbenzylethylenedlamlne, diethylamine, 2-diethylaminoethanol, 2-
dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholme N-
ethylpiperidine, glucamine, glucosamme histidine, hydrabamine,
qsopropylamme, lysune, methyiglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethylamine, .
trimethylamine, tripropylamine, tromethamine and the like. When compounds
of the present invention contain relatwely basic functionalities, acid addition
salts can be obtamed by contaclmg the neutral form of such compounds with
a sufficient amount of the desired aC|d either neat or in a suitable inert

“solvent. Salts derived from phamaceutically- acceptable acids mclude acetic,
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ascorbic, benzenesulfonic, benzoic, camphosuifonic, citric, ethanesulfonic,
fumaric, gluconic, glucoronic, glutamic, hippuric, hydrobromic, hydrochioric,
isethionic, lactic, lactobionic, maleic, malic, mandelic, methanesulfonic, mucic,
naphthalenesulfonic, nicotinic, nitric, pamoic, pantothenic, phosphoric,
succinic, sulfuric, tartaric, p-toluenesulfonic and the like.

[0057] Also included are salts of amino acids such as arginate and the like,
and salts of organic acids like glucuronic or galactunoric acids and the like
(see, for example, Berge, S.M. et al, “Pharmaceutical Salts”, J.
Pharmaceutical Science, 1977, 66:1-19)." Certain specific compounds of the
present invention sontain both basic and acidic functionalities that aliow the
compounds to be converted into either base or acid addition salts.

[0058] The neutral forms of the compounds may be regenerated by
contacting the salt with a base or acid and isolating the parent compound in
the conventional manner. The parent form of the compound differs from the
various 'sait formms in certain physical properties, such as solubility in polar
solvents, but otherwise the salts are equivalent to the parent form of the
. compound for the purposes of the present invention.

[0059] “Sait thereof” refers to a compound formed when the hydrogen of
an acid is replaced by a cation, such as a metal cation or an organic cation
and the like. Preferably, the salt is a pharmaceutically-acceptable salt
although this is not required for salts of intermediate compounds whlch are
not intended for administration to a patient.

[0060] In addition to salt forms, the present invention provides compounds
which are in a prodrug form. Prodrugs of the compounds described herein
are those compounds that readlly undergo chemical changes under
physiological conditions to provide the compounds of the present invention.
Additionally, prodrugs can be converted to the compounds of the present

_ invention by chemical or biochemical methods in an ex vivo environment. For

example, prodrugs can be slowly converted to the compounds of the present
invention when placed in a transdermal patch reservoir with a suitable -
enzyme or chemical reagent.

[0061] Prodrugs may bé prepared by modifying functional groups present
in the compounds in such a way that the modifications are cleaved, either in
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routine manipulation or in vivo, to the parent compourids Prodrugs include
compounds wherein hydroxyl, amino, sulfhydryl or carboxyl groups are

* bonded to any group that when administered to a mammalian subject,

cleaves to form a free hydroxyl, amino, sulfhydryl, or carboxyl group
respectively. Examples of prodrugs include, but are not limited to, acetate,
formate and benzoate derivatives of alcohot and amine functional groups in
the compounds of the invention. Preparation, selection, and use ef prodrugs
is discussed ih T. Higuchi and V. Stella, “Pro-drugs as Novel Delivery
Systems,” Vol. 14 of the A.C.S. Symposium Series; "Design of Prodrugs”, ed.
H. Bundgaard, Elsevier. 1985; and in Bioreversible Carriers in Drug Design,
ed. Edward B. Roche, American Pharmaceutical Association and Pergamon
Press, 1987, each of which are hereby incorporated by reference in their
entirety.

[0062] The compounds of the invention may be presentin the fbrm of
phannaceutically acceptable metabolites thereof. The term "metabolite*
means a pharmaceutically acceptable form of a metabolic derivative of a

. compound of the invention (or a salt thereof). lo some aspects, the

metabolite may be a functional derivative of a compound that is readily
convetrtible in vivo irrt'o_eh active compound. In other aspects, the metabolite
rrlay be an active compourid.

[0063] “Therapeutically effective amount” refers to an amount sufficient to
effect treatment when administered to a patient in need of treatment.

[0064] “Treating” or “reatment” as used herein refers to the treating or
treatment of a disease or meducal condition (such as a viral, bacterial or fungal
infection or other infectious dlseases as well as autoimmune or inflammatory
conditions) in a pabent such as a mammal (pamcularly a human ora
compamon anlmal) whlch mcludes ameliorating the dnsease or medical

- condition, i.e., elnrmnatmg or causing regression of the disease or medical

condition in a patlent, suppressing the disease or medical condition, i.e.,
slowing or arresting the development of the disease or medical condition in a
patient; or alleviating‘the symptoms of the disease or medical tmnditipn in e
patient, '
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[0065] Cenam compounds of the present invention can exnst in unsolvated
forms as well as solvated forms, including hydrated forms. In general both
solvated forms and unsolvated forms are intended to be encompassed within
the scope of the present invention. Certain compounds of the present
invention may exist in muttiple crystalline or amorphous forms (i.e., as
polymorphs). In general, all physical forms are equivalent for the uses
contemplate,d by the present invention and are intended to be within the
sc¢ope of the present invention.

[0066] ' It-will be apparent to one skiiled in the art that certain compounds of

the present invention may exist in tautomeric forms, all such taufomeric forms
of the compounds being within the scope of the invention. Certain
compounds of the present invention possess asymmetric carbon atoms
(optical centers) or double bonds; the racemates, diastereomers, geometric
isomers and individual isomers (e. g.. separate enantlomers) are ali mtended
to be encompassed within the scope of the present invention. The
compounds of the present invention may also contain unnatural proportions. of
atomic lsotopes at one or more of the atoms that constitute such compounds.
For example, the compounds may be radiolabeled with radioactive lsotopes,

such as for example tritium (°H), iodine-125 (**1) or carbon-14 (*C). All

isotopic variations of the compounds of the present invention, whether
radioactive or not, are intended to be encompassed within the scope of the
present mvent(on )
[0067] The compounds'of the present invention may include a detectable
label. A detectable label is a group that is detectable at low concentrations,
usually less t_han.micromolar. possibly less than nanomolar, and that can be
readily distinguished from other molecules, due to differences in a molecular
property (e. g. molecular weight, mass to charge ratio, radioactivity, redox
potential, luminesoence; fluorescence, electromagnetic properties, binding
properties, and the like). Detectable labels may be detected by
spectroscopic, photochemical, biochemical, immunochemical, electrical,
magnetic, electromagnetic, optical or chemical means and the like.

[0068) A wide variety of detectable labels are within the scope of the
present invention, including hapten labels (e.g. biotin, or labels used in
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conjunction with detectable antibodies such as horse radish peroxidase
antibodies); mass tag labels {e.g. stable isotope labels); radioisotopic labels
(including °H, ?%1, 35, "C, or P); metal chelate labels; luminescent labels
including fluorescent labels (such as fluorescein, isothiocyanate, Texas red,
rhodamine, green fluorescent protein, and the like), phosphorescent labels,
and chemiluminescent labels, typically having quantum yield greater than 0.1;
.electroactive and eleétron transter labels; enzyme modulator labels including
coenzymes, organometallic catalysts horse radish peroxidase, alkaline
phosphatase and others commonly used in an ELISA;photosensitizer labels:
magnetic bead labels including Dynabeads; colorimetric labels such as
colloidal gold, silvér, selenium, or other metals and metal sol labels (_see u.s.
Patent No. 5,120,643, which is herein incorporated by referenice in its entirety
for all purposes), or colored glass or plastic (e.g., polystyrene, polypropylene,
latex, etc.) bead labels; and carbon black labels. Patents teaching the use of
such detectable labels include U.S. Pat. Nos. 3,817,837; 3,850,752;
3,939,350; 3,996,345; 4,277,437; 4,275,149; 4,366,241; 6,312,91 4;
5.990,479; 6,207,392; 6,423,551; 6,251,303; 6,306,610; 6,322,901;
6.319,426; 6,326,144; and 6,444,143, which are herein incorporated by
reference in their entirety for all purposes.

[0069] Detectable labels are commercially available or may be prepared as
known to one skilled in the art. Detectable labels may be covalently attached
to the compounds uéing a reactive functional group, whiéh can be Iocated at
any appropriate pé_sition. Methods for attaching a detectable label are known
to one skilled in the art. When the reactive group is attached to an alkyl, or
substituted alkyl chain tethered to an aryl nucleus, the reactive group may be
located at a terminal position of an alkyl chain.

[0070] Compodnds

[0071] Inone embodiment, the compounds of the present invé_ntion are
represented by formula (1), or salts thereof:
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)
[0072] Aris selected from the group consisting of substituted or

unsubstituted Ce.10 aryl and substituted or unsubstituted 5- to 10-membered
heteroaryl; . .
[0073] Y*, Y® Y® and Y7 are each independently selected from the group

* consisting of hydrogen, halogen, -CN, -C(O)R", -COZR‘S, -C(O)NR'R’S,
-OR'®, -OC(O)R'®, -OC(O)NR™R', -SR'S, -S(0)R*S, -S(0).R",
-S(0)2NR"R'®,

-NO,, -NR'R'¢, -NR'C(O)R'®, r\u=a‘~'*c(0)on‘6 NF!‘SS(O) R'S,
-NR'SC(O)NRR", substituted or unsubstituted C, g alkyl, substituted or
unsubstituted Cz.a alkenyl substituted or unsubstituted Ca.p alkynyl,
subs‘ututed or unsubsmuted 3- to 10-membered heterocyclyl, substituted or
unsubstituted Cg g aryl, and substituted or unsubstituted 5- to 10-memb_ered
"heteroaryl; ’

[0074] R, R and R" are each independently selected from the group
consisting of hydrogen, substituted or unsubstituted Cy.5 alkyl, substituted or
unsubstituted C,.g alkeﬁyl, substituted or unsubstituted Co.g alkynyl, sqbstituted
or unsubstituted Ce 10 aryl,.ﬁsub'stituted or unsubstituted 5- to 10-_membéred
heteroaryl, and substituted or unsubstituted 3- to 10-membered heterocyclyl;
and : ‘ .

[0075] R'™ and R, R'® and R" or R™ and R may, together with the
atoms to which they are attached, form a substntuted or unsubstituted 5-, 6-,
or 7-membered ring; )

. [0076] R'is selected from the group consisting of hydrogen, -C(O)R-'.
-CO:R’, -C(O)NR'R®, -S(O)R’, -S(0).R’, -S(0).NR’R®, substituted or
unsubstituted C,; alkyl, substituted or unsubstituted Co.e alkenyl, substituted
or unsubstituted C,.g alkynyl, substltu!ed or unsubstituted 3- to 10—membered
heterocyclyl, substituted or unsubstltuted Ce-10 aryl, and subsmuted or
unsubstituted 5- to 10—membered heteroaryl;
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[0077] R?is selected from the group cor;sisting of hydrogen, halogen, -CN,
-C(O)R’, -COzR", -C(O)NR'R®, -OR’, -OC(O)R’, -OC(O)NR’R®, -SRY, -
S(O)R, -S(0),R’, -5(0).NR’R®, -NO,, -NR’R®, -NR’C(O)R®, -NR'C(O)OR®, -
NR’S(0)2R8, -NR’C(O)NR®R?, substituted or unsubstituted Ci.g alkyl,
substituted or unsubstituted C,.g alkenyl, substituted or uhsubst_ituted Caos -
alkynyl, substituted or unsubstituted 3- to 10-membered heterocyciyl,
substituted or unsubstituted Ce-10 aryl, and substituted or unsubstituted 5- to.
10-membered heteroaryt; ‘

[0078] R’, R® and R®are each independently selected from the group
consisting of hydrogen, substituted or unsubstituted Cy.g alkyl, substituted or
unsubstituted Ca.g alkenyl, substituted or unsubstituted Cé.g alkynyl, substituted
or unsubstituted Ce.10 atyl, substituted or unsubstituted 5- to 10-membered
heteroaryl, and substituted or unsubstituted 3- to 10-membered heterocyclyl;
[0079] R’ and R, R® and R? or R and R® may, together with the atoms to
which they are attached, form a substituted or unsubstituted 5-, 6-, or 7-
membered ring; and _

[0080] where R’ and R? may, together with the atoms to which they are
attached, form a substituted or unsubstituted 5-, 6-, or 7-membered ring.
[0081] In one embodiment, the compounds of the present invention are
represented by formula (1), or salts thereof:

Xt x?

[0082] where Y4, Y5, Y8, Y7, R' ancgul)%z are as defined for formula (1);
[0083] X', X% X3 X*, and X® are each independently selected from the
group consisting of hydrogen, halogen, substituted or unsubstituted Cis alkyl.
Substituted or unsubstituted C,.4 alkenyt, Substituted or unsubstituted Ca.g
alkynyl, -CN, -NO,, -C(O)R', -COR", -C(O)NR™R'?, —OR"®, -OC(O)R'®,
-OC(O)NR™R, -NO,, -NR'C(O)R™, -NR'C(O)NR'R?, -NR™R',
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-NR'CO,R'®, -NR®S(0),R", -8R, -S(O)R'®, -S(0),R"®, -S(0).NR"*R"™,
substituted or unsubstituted Cg 10 aryl, substituted or _unsubstiluted 5-to 10-
membered heteroaryl, and substituted or unsubstituted 3- to 10-membered
heterocyclyl;
[0084] R'™ R' and R* are each independently selected from the group
consisting of hydrogen, substituted or unsubstituted Ci-s alkyl, substituted or
unsubstituted Cz.g alkenyl, substituted or unsubstituted Ca.g alkynyl, substituted
or unsubstituted Cs.w aryl, substituted or unsubstituted S- o 10-membered
‘heteroaryl, and substituted or unsubstituted 3- to 10-membered heterocyclyl;
and -
(0085] R™ and R', R™ and R® or R'® and R® may, together with the
atoms to which they are attached, form a substituted or unsubstituted 5-, 6-,
or 7-membered ring.
[0086] In another embodiment, the compounds are represented by formula
(1i1), or salts thereof;

xi

x2
O=.
o'ﬁ “NH N-
I\ R2
N
4 R
YS

{u)
[0087] where Y*, Y5, R' and R? are as defined for formula (1); and X and
X2 are as defined for formula (I); with the proviso that at least one of X' and
“X?is other than hydrogen and at least one of Y* and Y5 is other than
hydrogen. . '
(0088] In another embodirhent, the eompounds are representéd by formula
iV}, or salts thereof:
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Oalﬁ\
NH N~
(o) N & R2
N 1
\a R
YS
v _
[0089] where Y*, Y5, R and R? are as defined for formula (1); and X' is as
defined for formuila (Il), with the proviso that X! is other than hydrogeni and at
least one of Y* and Y® is other than hydrogen.
[0090] In another embodiment, the compounds of the present invention are
_ represented by formula (V), or salts thereof:

1
~CF3

O=,§ “NH  N-N
: o
P P4 N%Rz
: Ay
1
ci R
YS

V)
[0091]  where Y® is halogen or hydrogen; and R' and R? are as defined for

formula (1).
{0092] In another embodiment, the compounds of the present invention are
represented by formula (VI), or salts thereof:
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[0093] where Y*is hydrogen or fluoro; R' and R2is as defined in formula
- .

[0094] In another embodiment, the compounds of the present invention are
represented by formula (Vlla), or salts thereof:

(Vita)
{0095] where Y* is hydrogen or fluoro; R2 is as defined in formula (1; and
[0096] R3 and R*are each independently hydrogen, unsubstituted or
subsmuted Cisalkyl, or R® and R* together with the carbon which they
-substitute form a 3-10 member carbocychc 4 -10 member heterocycl:c 5-10
member heteroaryl ring or 6-10 membered aryl ring.
[0097] ° in another émbodiment, the compounds of the present invention are
represented by formula (VIll), or salts thereof:

xl

(Vlll)
[0098] - where Y‘ and Y® are as defined for formula (I); X' is as defined for
formula (I, with the proviso that X' and Y5 are other than hydrogen;
[0099] Wis NH or O; and
.[001060)  nis0,1,0r2.
{00101] In another'embodiment, the compounds of the present invention.
.are represented by forr-ﬁula (IXa), or salts thereof:



4\

WO 2008/010934 PCT/US2007/015808
Xt -
& NH N l§
NR .
¥4
ci
~ (Xa)
[00102] where Y'is hydrogen or fluoro; R' is as defined in formula ();
and ' ‘
[00103] X' is selected from the group consisting of substituted or

unsubstituted C1.s alkyl, ~OR'®, -NR™R'Y, and substituted or unsubstituted 3-
to 10-membered heterocyclyl.
foo104] In another embodiment, the compounds of the present invention
are represented by formula (IXb), or salts thereof: 4

xI

(IXb) .
[00105] where Y? is hydrogen or fluoro; R? is as defined in formula (1);
[001'06] X' is selected from the grbup consisting of substituted or
unsubstituted C,.¢ alkyl, ~-OR'®, NR"’R”" and substltuted or unsubstituted 3-
to 10-membered heterocyclyl; and .
[00107] R®and R*are each independently hydrogen, unsubstituted or
- substituted C.g alkyl, or R® and R together with the carbon which they
:substit‘u_te form a 3-10 member carbocyclic, 4 -10 member heterocyclic, 5-10
member heteroary! ring or 6-10 membered aryl ting.
[00108] In another embodiment, the compounds of the present invention
are represented by formula (Viib), or salt_s_thereof:
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O:l\
$NH »}@
N

\a ¢\
c (9w

(Viib)
[00109] Y* is hydrogen or fluoro;
[00110] W is NH or O; and
[00111] nisO,1,o0r2.

[Q01 12} Compounds that Modulate CCR2 or CCR9 Activify

[00113] The present invention provides compounds that modulate at
least one of CCR2 or CCR9 activity. Chemokine receptors are integral
membrane proteins which interact with an extraceliular ligand, such as a .
chémokine, and mediate a c’e’llular'res.ponse- to the ligand, e.g., chemotaxis,
increased intracellular calcium ion cbncentration etc. Therefore, modulation
of a chemokine receptor function, e.g., interference with a chemokine receptor
ligand interaction, will modulate a chemokme receptor medlated response,
and treat or prevent a chemokine receptor mediated condition or disease.
Modulation of a chemokine receptor function mcludes both inducement and
-mhlbmon of the function. The type of modulatlon accompllshed will depend on
the characteristics of the compound, i.e., antagomst or full, partial or inverse
agonist.

[00114] Without intending to be bound by any particular theory, itis
‘believed that the compounds provided herein interfere with the interaction
between a chemokine receptor and one or more.cognate ligands. In
particular, it is believed that the compounds interfere with the mteracuon
between CCR2 and a CCR2 ligand, such as MCP-1. Compounds
contemplated by the invention include, but are not limited to, the exemplary
compounds provided herein and salts thereof.
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[00115]) For example, compounds of this invention act as potent CCR2
antagonists, and this antagonistic activity has been further confirmed in
animal testing for inflammation, one of the hallmark disease states for CCR2.
Accordingly, the compounds provided herein are useful in pharmaceutical
compositions, methods for the treatment of CCR2-mediated diseases, and as
controls in assays for the identification of competitive CCR2 antagonists.
[00116] The compounds of the invention are thought to interfere with
inappropriate T-cell trafficking by specifically modulating or inhibiting a
chemokine receptor function. Without intending to be bound by any particular
theory, it is believed that the compounds provided herein interfere with the
interaction between a chemokine receptor and one or more cognate ligands.
In particular, it is believed that the cdmpounds interfere with the interaction
between CCR9 and a CCR9 ligand, such as TECK. Compounds
contemplated by the invention include, but are not limited to, the exemplary
compounds provided herein and salts theréof.

' tOOﬁT] " For example, compounds of this invention act as potent CCR9
. ‘antagonists, and this antagonistic activity has been further confirmed in

animal testing for inflammation, one of the hallmark disease states for CCR9.

Accordingly, the compounds provided herein are useful in pharmaceutical

compositions, methods forthe treatment of CCR9-mediated diseases, and as
controls in assays for the identification of competitive CCR9 antagonists.

'_[001~1 8] Preferred Compounds
[00119] In several preferred embodiments, the compounds may be

represented by the following formulae, or salts thereof:

o:l'\' ’ ’ Ar o o y

O=¢q ’ =
pre-1N =~ . Py AN ~
NH N-N Ozg. P NH N , -N
NSRSV Ser N N
R t;';‘ _ 6 R! vt R!
Y
Y4

&) xn eany )
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[00120] Formulae X to XXV are examples of Formula 1.
{00121] In the following descriptions and embodiments, references to

" specific substituents only correspond to formula numbers in which those

specific substituents are present or appear. )
[00122] 1 each of the formulae (X to XXV), Ar, X', X2, %C, X4, X5, Y4, Y5,
Y%, Y’, R' and R? are as defined above. '

Known Compound
[00123] The compound shown below:
' 28
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(CHz)nCHa
H
Et\ o~ \S/
AN
O O
N’N
/ =N
N
A
HO (o]
HN
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i (\ :S
—o - ¥
o= Os=g . HN
) NH | HN’N\
N
7 \N
/ ’ ’—N\ %N
[001 24} also referred to as :

[00125)° ° N-(1,1-dimethylethyl)-3-[2- {{{3-(5,5-dimethyl-3-octadecyl-2-
thaazohdmyl)—4-hydroxyphenyl]sulfonyl]ammo]—4-hydroxy-6 -methylphenyl}-7-
[[4-[ethyl[2-[(methylsulfonyl)ammo]ethyl]amlno]phenyl]cm|no]-7H-pyrazolo[5 1-

- ¢c]-1,2 4-tnazole~6-carboxam|de,

[00126} Benzenesulfonamide, 4-bromo-3-methyl-N-[2-(6.7,8,9-
tetrahydro-5H-1,2,4-triazolof4,3-ajazepin-3-yl)phenyi];

[00127] Benzenesulfonamide, N- [2 (6 7.8 \9-tetrahydro-5H-1,2 4-
tnazolo[4 3-aJazepin-3-yl)phenyl)-3- (tnﬂuoromethyl) and

[001 28] 2-Thiophenésulfonamide, N-[2-[4,5- ~dihydro-4-(2-
methoxyphenyl)-5-thioxo-1H-1,2 4-tnazol-3-yl]phenyl]

.[00129]. are known, but not as CCR9 or CCR2 antagonists

[00130] Preferred Embodiments
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[00131]. In one embodimént of formula (i), X' is selected from the group
consisting of halogen, substituted or unsubstituted Cy.g alkyl, ~OR'®,
-NR'™R'S, and substituted or unsubstituted 3- to 10-membered heterocyclyl; Y’
is hydrogen; Y*, Y®, and Y® are each independently selected from the group
consisting of hydrogen, halogen, -CN, -CO,R'®, -C(O)NR"R'®; R is selected
from the group consisting of substituted or unsubstituted C,.g alkyl, substituted
or unsubstituted 3- to 10-membered heterocyclyt, substituted or unsubstituted
Ce-10 aryl, and subshtuted or unsubstituted 5- to 10-membered heteroaryl; and
R?is selected from the group consisting of hydrogen, subsmuted or
unsubstltuted C1.s alkyl, substituted or unsubsmuted 3- to 10-membered
heterocyclyl, substituted or unsubstituted Ce 10 aryl, and substltuted or
unsubstituted 5- to 10-membered heteroaryl.

[00132] In one embodiment of formula (M) X' is halogen; X2 is halogen
or —CF3; Y'is halogen; Y° is hydrogen or halogen; R' is aryl or heteroaryl; and
R?is hydrogen or substituted or unsubstituted Ci.g alkyl.

{00133] In one embodiment of formula (V), Y? is halogen or hydrogen; R'
is substituted or unsubstituted Ce 1o aryl and-substituted or unsubstituted 5- to
10—membered heteroaryl and R?is as defined for formula {1)-

[00134) In one embodiment of formula ), X2 and Y4 are each
independently hydrogen or halogen; X' is selected from the group consisting
-of substituted or unsubstituted Cy.¢ alkyl, —OR’™, -NR™R', and substituted or -
unsubsmuted 3-to 10-membered heterocyclyl; Y® is selected from the group
consisting of hydrogen, halogen, -CN, -CO,R'S, -C(O)NR'"R': R' is selected
from the group consisting of subsmuted or unsubstituted C,.g alkyl, substituted
or unsubstituted 3- to 10-membered heterocyclyl, substituted or unsubstitutéd
Cs-10 aryl, and substituted or unsubstituted 5-to 10-membered heteroaryl; R?
is selected from the group consisting of hydrogen substltuted or unsubstituted
Ci.s alkyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
substituted or unsubstltuted Ce-10 aryl, and substituted or unsubstituted 5- to

1 O-membered heteroaryl

-{00135] In one embodiment of formula V), Yiis hydrogen or halogen
-X'is selected from the group consisting of substituted or unsubstrtuted Cie

aliyl, ~OR", -NR'®R'S, and substituted or unsubstituted 3- to 10-membered
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heterocyclyl; Y® is selected from the group consisting of hydrogen, halogen, -
CN, -COzR"™, -C(O)NR'R'; R' is selected from the group consisting of
substituted or unsubstituted C,.g alkyl, substituted or unsubstituted 3- to 10-
rhembered heterocyclyl, substituted or unsubstituted Cg.o aryl, and
substituted or unsubstituted 5- to 10-membered heteroaryl; R? is selected
from the group consisting of hydrogen, substituted or unsubstituted C. g alkyl,
‘substituted or unsubstituted 3- to 10-membered heterocyclyl, substituted or
unsubstituted Ce.40 aryl, and substituted or unsubstituted 5- to 10-membered
heteroaryl.

[00136] In one embodiment of formula (V), Y5 is halogen or hydrogen; R'
is substituted or unsubstituted Ce-10 aryl, and substituted or unsubstituted 5- to
10-membered heteroaryl; and R%is selected from the group consisting of
hydrogen, C(O)R’, -COzR7 -C(O)NR'R8, and substituted or unsubstituted Cg
alkyl

[00137] In one embodiment of formula (VI), Y* is hydrogen or fluoro: R'
is selected from the group consisting of substituted or unsubstituted C..s atkyl,
substituted or unsubstituted 3- to 10—membered heterocyclyl, substituted or
unsubstituted Cs. so.aryl, and substltuted or unsubstituted 5- to 10-membered
heteroaryl; and hz is selected from the gfoup consisting of hydrogen,
substituted or unsubstitufed Ci.s alkyl, substituted or unsubstituted 3- to 10-
membered heterocyclyl, substituted or unsubstituted Ce.10 aryl, and
substituted or unsubstituted 5- to 10-membered heteroaryl.

[00138] In one embodiment of formula (VI!), Yis hydrogen or fluoro; R?
is selected from the group consisting of hydrogen substituted or unsubstituted
Ci.s alkyl, substituted or unsubstituted 3- to 10-membered heterocyclyl
substituted or unsubstituted Cg.1o aryl, and substltuted or unsubstituted 5- to

10-membered heteroaryl' and R®* and R*are each. mdependently hydrogen,

unsubstituted or substituted C,.g alkyl, or R® and R* together with the carbon

. which they substitute formi a 3-10 member carbocyclic, 4-10 member

heterocychc 5-10 member heteroaryl rmg or 6-10 membered aryl ring.
[oo1 39] In one embodiment of formula (Vill), X' is selected from the
group consisting of substituted or unsubstituted Cisalkyl, ~OR', -NR'"R"?,
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and substituted or unsubstituted 3- to 10-membered heterocyclyl; Y is
hydrogen or fluoro; YSis chloro; Wis NHor O; and nis 0, 1, or 2.

(00140} In one embodiment of formula (Vill), Y* and Y® are as defined
for formula (I); X' is tert-butyl, with the proviso that at least one of Y* and Y5 is
other than hydrogen; Wis NHorO;andnis 0, 1, or 2.

[00141] In one embodiment of formula (vin), X'is tert-butyl; Y*is
hydrogen or fluoro; Y5 is chloro; W is NH or O; and n is 0, 1,0r2
[00142] In one-embodiment of formula (XXIV), X' is tert-butyl, Y* and Y®

are halogen; and R‘ and R? are as defined for formula {N. _
[00143) In one embodiment of formula (XXIV), X' is tert-butyl, Y* is
hydrogen and Y® is -CN; and R' and R? are as defined for formula (1).

[00144] In one embodiment of formula (XXIV), X' is tert-butyl, Y* is
fluoro and Y® is chloro; and R* and R? are as defined for formula n.
[00145] in one embodiment of formula (XXIV), X' is tert-butyl, Y* and Y®

are halogen, and R’ is'selected from the group consisting of substituted or
unsubstituted C..g alkyl and substituted or unsubstituted 3- to 10-membered

_heterocyclyl; and R?is as defined for formula (1).

[00146] In one embodiment of formula (XXIV), X' is tert-butyl, Y* and Y®
are halogen, and R! is selected from the group consisting of substituted or:
unsubstituted C,.g alkyl and substituted or unsubstituted 3- to 10-membered
heterocyclyl; and R? is substituted or unsubstituted C,.5 alkyl-and substituted

‘or unsubstituted 3- to 10-membered heterocyclyt.

[00147] in one embodiment of formula Vi), R'is heterocyclyl, and R? is
hydrogen or sub;tituted or unsubstituted C,_4 alkyl. :

[00148] In one embodiment of formula (XXV), X' is t-butyl, Y® is chloro,
Y®is fluoro. T

[00149] In one embodiment of formula (XXIV), X! is t-butyl, Y* is fluoro,
and Y2 is fluoro. 4

[00150] In one embodiment of formula (XX1v), X' is t-butyl, Y* is fluoro,
and Y* is chloro. ' ) o
[00151] In one embodiment of formulae (IV and XXII-XXV), X' is +-Bu or
-OiPr; X%, Y*, Y°, and Y® are each independently hydrogen or halogen,
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wheréin at least one of Y*, Y°, and Y®is halogen; and R' and R? are defined
asinformula ().
[00152] In one embodiment of formulae (IV and XXN-XXV), X' is
substituted or unsubstituted Cy.s alkyl, -NR'™R™®, or —OR'®: X2, Y*, Y5, and Y®
are each independently hydrogen or halogen, wherein at least one of Y*, Y5,
and Y®is halogen; and R! and R? are defined as in formuta (1). .
[00153] In one embodiment of formulae (I and XXII-XXV), X! is
substituted or unsubstituted C.g alkyt, -NR'®R*®, or -OR'; X2, Y%, ¥ and Y®
are each independently halogen or hydrogen, wherein at least one of Y4, Y5,
and Y¢is halogen; R’ is hydrogen, Me, Et, -Bu, iPr, cyclopropyl cyclobutyl
cyclopentyl,
-CH(CH:;)CHZOH, -CH2CHaNH3, ~CHCHaNHC(O)CHa, phenyl. 2-pyridyl, 4-
byn’dyl, 1H-pyrazol-3-yl, tetrahydrofuran-3-yt, tetrahydro-2H-pyran-3-yl,
tetrahydro-ZH-pyran-4-yi, azetidin-3-yi, 'pyrrolidin-a-yl, 1-isopropylpyrrolidin-3- .
yl, 1-(methylsulfonyl)pyfrolidin-a—yl 1-(carboxamido)pyrrolidin-3-yi piperidin-3-
yl, piperidin-4-yl, 1-carboxamido- -piperidin-4-yl, 1-methylsulfonyl-plpend:n-4-yl
-acetyl-ptpendm-tt-yl 1-methyl-piperidin-4-yi, or 3-pyrrolidin-2-only; R? is
hydrogen, Me; Et, i-Pr, -NH,, -CH;OH, -C(CHj3)20H, -CH(OH)CH,,
-CH,C(CHg3),0OH, -CH2C(O)OCH20H3 -CH>OCHa, -CH.OCH(CH3)2,
-CH2CH>0CHjz, -CHN(CHa)z, -CH,NHCH3, -CHNHCH,CHg3,
“CHaNHCH(CH,CHy), -CH,NHCH(CHs),, -CH,SO,CHs, -CH,CH,S0,CHs,
-C(O)CHy, -C(O)NHy, -C(O)NHCH, 2-pyridyl, oxazol-4-y1, 5-methylbxazol-4-
yl, tetrahydro-2H-pyran-3-yl, tetrahydro-2H-pyran-4-yl, tetrahydro-4-methyl-
2H-pyran-4-yl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, morpholinomethyl,
piperidin-4-yl, (pyrrolidin-1-yl)methyl, or (azetidin-1-yl)methyl)
[00154] In one embodiment of formulae (11, and XVII-XX1), X2, Y*, Y5,
and Y® are halogen, and X', R' and R? are defined as in formula (I).

[00155]  Preferred Ar Groups

[001586) In one embodiment of any the formulae (I and X-XV), Ar is
selected from the group consisting of substituted or unsubstituted Ce-10 aryl
and substituted or unsubstituted 5- to 10-membered heteroaryl.
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[00157) . In one embodiment of any the formulae (! and X-XV), Aris a Cg.
10 aryl with at least 2 substituents other than hydrogen.

{00158] In one embodiment of any the formulae (I and X-XV), Aris a
substituted or unsubstituted bicyclic aryl or substituted or unsubstituted
bicyclic heteroaryl.

[00159] In one embodiment of any the formulae (1 and X-XV), Aris

selected from the group consisting of:

v O °
$ & E w8

[00160] In one embodiment of any the formulae (! and X-XV), Aris
selected from the group consisting of:

a (o] (o]
| CSr a @m Q a
. “r\ = » -
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Br ' CF N
3 o \o ~. /O
. e / N
N =
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{00161] Preferred X Groups

[00162]) In one embodiment of formulae (-1, and XX-XV), at least one
of X', X2, X5, X%, and X° is other than hydrogen;
[00163] In one embodiment of formulae {n, III XVI-XX1), at least two of

X', X3, %3, X" and X® is other than hydrogen.

[00164] ’ in one embodlment of formuta (11, I, XVI- -XXn, X! and X2 are
other than hydrogen

[00165] In one embodiment of formula (Hi- -1V, VI, 1X and XX-XV), X', X2,
X3, X%, and X® are each mdependently selected from the group consisting of
hydrogen, halogen, -CN, -NO, -OR', -C(O)R™®, -SO,R'®, -NR'*R"®,
unsubstituted or substltuted C-s alkyl, unsubstituted or substituted phenyt
unsubstituted or subsmuted 5- or 6-membered heteroaryl, and unsubstituted
or substituted 5- or- G-membered heterocycly!l.

[00166]  Inone .embodiment of fermula (IIHIV, VIII, IX and XX-XV), X', X2,
X3, X4, and X® are each independently selected from the group consisting of
hydrogen, halogen, -CN, -NO,, -OR'®, -C(O)R", -SO,R, -NR™R",
unsubstituted Cp.g alkyl, substituted C,.s alkyl; unsubstituted or substituted
phenyl, unsubstituted or substituted 5- or 6—membered heteroaryl and
unsubstltuted or Substituted 5- or 6—membered heterocyclyl _ .
[00167] In another embodlment of formula (1-1v, VIII, 1X and XX-XV) X,
X2, X3, X*, and X° are each |ndependently selected from the group consisting
of hydrogen, halogen, -CN, -NO2, -OR'", -C(O)R'®, -SO,R"®, -NR'SR'™,
unsubstltuted or substltuted C,.s alkyl, unsubstituted or substituted phenyl,
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unsubstituted or substituted 5- or 6-membered heteroaryl, and unsubstituted
or substituted 5- or 6-membered heterocyclyl; with the proviso that at least
two of X', X2, X3, X*, and X are other than hydrogen; or with the proviso that
at least one of X', X2, X%, X*, and X® is other than hydrogen.
[00168] In another embodiment of formula (il-1V, VIlL, IX and. XX-XV), X',
X2, X%, X*, and X® are each independently selected from the group consisting
of hydrogen, halogen, -CN, -NO,, -OR"®, -C(O)R"®, -SOzR™, -NR'"R"®,
unsubstituted or substituted C,.g alkyl, unsubstituted or substituted phenyl,
unsubstituted or substituted 5- or 6-membered heteroaryl, and unsubstituted
or substituted 5- or 6-membered heterocyclyl; with the proviso that at least
two of X', X? and X* are other than hydrogen; or with the proviso at least one
of X', X?and X*is other than hydrogen.
[00169] . In a further embodiment of formula (H-1v, VIIl IX and XX-XV),
X', X2, X2, X*, and X® are each independently selected from the group
consisting of hydrogen, halogen, -CN, -NO,, -OR®, -C(O)R'®, -SOzR'®, and -
NR™R'; with the proviso that at least three of X, X2, X3, X*, and X are other
than hydrogen; or with the proviso that at least two of X', X2, X3, X4 and X%is
other than hydrogen; or with the proviso that at least one of X', X2 X3, x4, and
X®is other than hydrogen _ ‘
[oo170] - In a further embodiment of formula (I-1V, VI, IX and XX-XV),
X', X%, X8, x4, and X° are each independently selected from the group
- consisting aof: hydrogen halogen, unsubstituted or substituted Ci.g alkyl,
unsubstituted or substituted phenyl, unsubstituted or substituted 5- or 6-
membered heteroaryl, and unsubstituted Aor substituted 5- or 6-membered
heterocyclyl; with the proviso that at Ieast three of X', X2, X3, X%, and X% are
_ other than hydrogen; or wuth the proviso that at least two of X', X2, X3, X*, and
X%is other than hydrogen; or with the prov:so that at least one of X', X2, X3,
X*, and X®is other than hydrogen.
[00171] - In one embodiment of formulae (il-Iv, VIII, IX and XX-XV), any
two occurrences of X', X2, X3, X4, and X° that are located adjacently to each
other, can be jomed to form a substituted 5- or 6-membered substituted or
unsubstituted heterocyclyl or substituted or unsubstituted heteroaryl.
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[00172] °  In one embodimént of formula (lI-1v, VIIl, I1X and XVI-XXV), X'is
other than hydrogen. .
[00173] In one embodiment of formula (-1, VIlL, IX and XVI-XXV), X' is
other than methyi. :
[00174] In one embodiment of formula (II-1V, Vi, IX and XVI-XXV), X' is
selected from the group consisting of hydrogen, halogen, substituted or
unsubstituted C,_g alkyl, substituted or unsubstituted Ca.g alkenyl, substituted
or unsubstituted Cz¢ alkynyl; -CN, -C(O)R'®, -CO,R'®, -C(O)NR'R",
-OC(O)R™, -OC(O)NR™R'®, -NO,, -NR'®C(O)NR'"R?, -NR'*R'®, -
NR'®CO.R™, -NR®S(0).R", -SR', -S(0)R', -S(0),R™, -S(O),NR™R",
substituted or: unsubstituted Ce.10 aryl, substituted or unsubstituted 5- to 10-
membered heteroaryl, and subsfituted or unsubstituted 3- to 10-membered
heterocyclyi.
[00175] In one _embodirneht of formula (II-IV, VI, IX and XVI-XXV), X' is
selected from the group consisting of -CN, -NO;, -C(O)R'®, -CO,R"®, '

- -C(O)NR™R", -OR', -OC(O)R™, -OC(O)NR'PR", -NO,, -NR'"C(O)R",
-NR'®C(O)NR'°R?°, -NR™R™, -NR'™CO,R", -NR'S(0),R™, -SR, -S(O)R'®,
-5(0)2R™, and -S(O)NR"*R"®. )

- [00176] In one embodiment of formula (li-1V, VIII, 1X and XVI-XXV), X' is
‘_ORIQ. E . .
[00177] In one embddiment of formula (H-1V, VIil, IX and XVI-XXV), X' is
-NR'"R"™,
[00178]  Inone embodiment of formula (11-1v, VI, IX and XVI-XX\)), X'is
selected from the group consisting of substituted or unsubstituted C;.g alkyl,

- . Substituted or unsubstituted C.,.¢ alkenyl, and substituted or unsubstituted Cag

alkynyl. )

[00179] In one embodi,ment of formuta (lI-1V, VIil, I1X and XVI-XXV), X' is

selected from the group consisting of substituted C,.g alkyl or unsubstituted

Ca.g alkyl, substituted or unsubstituted Cpg alkenyl, and substituted or

' unsubstituted C,.¢ alkynyl. _

[00180] In one embodiment of formuiae (H-1V, VIII, IX and XVI-XXV), X'

is an unsubstituted C..g alkyl. .
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[00181] In one embodiment of formulae (lI-1V, VIII, 1X and XVI-XXV), X}
is tert-butyl.

[00182] in one embodiment of formulae (lI-1v, VI, IX and XVI-XXV). x}
is iso-propoxy.

[00183] in one embodiment of formulae (II-IV, Viil, IX and XVI-XXV), X!
is morpholinyl.

[00184] in one embodiment of formula (H-1V, VIII, IX and XVI-XXV), X' is
selected from the group consisting of substituted or unsubstituted Cée.10 aryl,
substituted or unsubstituted 5- to 10-membered heteroaryl, and substituted or .
unsubstituted 3- to 10-membered heterocyclyl.

[00185] In one embodiment of formula (-1, VIIL, IX and XVI-XXV), X' is
selected from the group consisting of substltuted or unsubstituted phenyl,
substituted or unsubstituted 5- to 6-membered heteroaryt, and substituted or

unsubstituted 5- to 6-membered heterocyclyl.

foo186] In one embodiment of formula (ti-tv, vin, IX and XVI-XXV), X' is
substituted or unsubstituted phenyl.

[(00187] In one embodiment of formula (H-1v, Vi, IX and XVI-XXV); X'is
substituted or Unsubstitutéd 5- to 6-membered heteroaryl.

{00188] In one embodiment of formula (1I-iV, ViR, IX and XVI-XXV), X' is
substituted or unsubstituted 5- to 6-membered heterocyclyl.

[00189] - In one embodiment of formula (I1-IV, VI, IX and XVI-XXV),
when X2, X3, X* and X are hydrogen, X' is other than ~Cl, -NOz, —OCHa.

CHy, -NHC(O)CH;,. or ~CH2CH,-(phenyl). .

[{00190] In one embodiment of each of the formulae (ll-IV, Vlll IX and
XVI-XXV) X'isa substituted or. unsubstttuted 5- or.6- membered heterocyclic
ring, and the heterocycle is selected from the group consisting of pyrrolidine,
piperidine, imidazolidine, pyrazblidirie, butyrolactam, valerol_actam,'
imidazolidinone, hydantoin, dioxolane, phthalimide, piperidine, 1,4-dioxane,
morpholine, thiomormhdline, thiomorphohne—s—oxlde thiomorpholine-S,S-
ledee piperazine, pyran, pyrldone 3-pyrroline, thiopyran, pyrone,
tetrahydrofuran, and tetrahydrothnophene . .

‘[001 91] In one embodiment of each of the formulae (I-tv, viu, iX and
XVI-XXV), X' is a substituted or unsubsmuted S-or 6-membered heteroaryl
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ring selected from the group consisting of pyridyl, pyridazinyl, pyrazinyl,
pyrimidinyl, triazinyl, isothiazolyl, pyrazolyl, imidazolyl, thienyt, furyl, triazolyt,

tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, pyrrolyl, and thiazolyl. -

[00192] In one embodiment of each of the formulae (lI-1v, VI, IX and
XVI-XXV), X! is substituted or unsubstituted heterocycllc group selected from
the group consisting of pyrrolidinyl, piperidinyl, pnperazmyl morpholinyl, 1,3-
dioxalanyl, thiomorpholinyl, thiomorpholinyl-S, S-dioxide, piperazinyl and
pyranyl.

[00193] In one embodiment of each of the formulae (lI-tV, VIII, 1X and
XVI-XXV), X' is a substituted Cy g alkyl. Preferably, the substituent is a
substituted or unsubstiiuted heterocyclic groub_ of the formula (AA) as defined
in paragraph {0044], [0045) and [0046]. More preferably, the substituent is
selected from the group including pyrrolidine, piperidine, imidazolidine,
pyrazolidine, butyrolactam, valerolactam, imidazolidinone, hydantoin,
dioxolane, phthalimide, piperidine. 1,4-dioxane, morpholine, thiomorpholine,
thiomorpholine-S-oxide, thiomorpholine—S S-dioxide, piperazine. pyfan,
pyridone, 3-pyrroline, thiopyran, pyrone, tetrahydrofuran and
tetrahydrothtophene

[001 94] In one embodiment of each of the formulae (lI-1v, Vlll IX and
XVI-XXV), a suitable substituent for substituted Cis alkyl (X', X2, X3 X?, or X%)
can be selected from the group consisting of —CN, -OR'®, -C(O)R'®, -COR™.
-O(CO)R'®, -SO,R" and halogen. In one embodiment, X2, X°, X*, and X5 are
hydrogen. - ’
[00195] In one embodiment of each of the (Ii-IV, Vill, IX and XVI-XXV),
at least one of X', X2, X3, X%, or X% is halogen, particularly chlorine.

[001 961 In one embodiment of each of the formulae (H-1V, VIN, 1X and
XVI-XXV), at least one of X', X3, X3, X?, or X5 is an unsubstltuted Ch.g alkyl.
[00197] In one embodiment of each of the formulae (n- IV Vil and XVI-
XXV), at least oneof X', X2, X3, X*, or X® is an unsubstituted Cy.5 alkyl.

" [00198] In one embodiment of each of the formulae (H-1v, ViiL, IX and
XVI-XXV), at least one of X', X?, X3, X*, or X® is t-butyl.

[00199] In one embodiment of each of the formulae (lI-IV, VIII, IX and
XVI-XXV). at least one of X', X2, X3, X*, or X is oxazolyl.
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[00200] In one embodimént of each of the formulae (l-bv, VI, IX and
XVI-XXV), at least one of X', X2, X3, X%, or XS is trifluoromethoxy. .
[00201] In one embodiment of each of the formulae {(N-1v, Vill, IX and

XVI-XXV), at least one of X', X2, X3, X*, or X is -SO.R™. In one particular
embodiment, R™® is methyl.
[00202] In one embodiment of each of the formulae (l1-tv, VI, IX and
XVI-XXV, at least one of X', X2, X3, X*, or X® is ~OR®. In one particular
embodiment, R'® is methyl.
[00203] In one embodiment of each of the formulae (-1, vill, IX and
- XVI-XXV), at least one of X', X2, X2, X4, or X®is —SR'™. In one particutar
embodiment, R'® is methyt. . ' :
[00204] in one embodiment of each of the formulae (H-l\(, Vill, IX and
XVI-XXV), at least one of X', X2, X3, X%, or X is unsubstituted Cy.¢ alkyl (in
particular methyl) or Cy¢ haldalkyl (in particular —CF,).
[00205] In one embodiment of eabh‘ of the formulae (lI-1V, Viil, IX and
XVI- XXV) at least one of X', X2, X3, X*, or X5 is substltuted Ci.6 alkyl
~ (preferably not C¢ haloalkyl). .

- {00206] In one embodiment of each of the formulae (li-1v, VHI1, 1X and

XVI-XXV), at least one of X', X2, X%, X*, or X% is isopropyl.

4-[00207] In one embodiment of each of the formulae (lI-1V, VIII, IX and
XVI-XXV), at léast one of X', X2, X3, X2, or X®is a  cyano.
[00208] in one embodiment of each of the formulae (H-1v, viil, 1X and

XVEXXV), at least one of X', X2, X, X4 orX%is a cyano hangen or
trifluoromethyl group. '

[00209] in one embodiment of each of the formulae (lI-IV, Vili, IX and
XVI-XXV), at least one of X, X2, X3, X?, or X® is -C(Me);CH,OH.

-[00210]. In one embodlment of each of the formulae (v, i, 1X. and
XVI-XXV), at least one of X', X, X3, X*, or X* is -C(O)Me.

[oo211 ] In one embodlment of each of the formulae -(II-1V, VI, IX and
XVI-XXV), at least one of X', X2, X3, X% or XSis ~(CH2)2COMe. .
[0021 2] In one embodiment of each of the formulae (I-1v, vill, IX and

- XVI-XXV), at least one of X', X2, X3, X*, or X5 is isoamyl.
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' [00213] In one embodiment of each of the formulae {1-1v, Vi, IX and
XVI-XXV), at least one of X', X2, X°, X*, X®is 1,3-dioxalanyl.

[00214] In one embodiment of each of the formulae (lI-V, VI, IX and
XVI-XXV), at least one of X', X2, X*, X*, or X3 is furyl.

[00215] In one embodiment of each of the formulae (H-1V, Vill, IX and
XVI-XXV), at least one of X', X2, X3, X%, or X® is pyrazolyl.

[00216] In one embodiment of each of the formulae (lI-1v, VI, IX and
XVI-XXV), at least one of X', X2, X2, X*, or X5 is thienyl.

[00217]  'in one embodiment of each of the formulae (-1V, Vil 1X and

XVI-XXV), X' is a subsiituted C;.a. alkyl, where suitable substituents are as
defined for formula (ll). In one preferred embodiment, the substituted Cy.¢
alkyl is substituted with a 5- or 6-membéred heteroaryl selected from the
grbup consisting of pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl,
iéothiazolyl, pyrazolyl, imidazolyl, thienyl, furyl, triazolyl, tetrazolyl, oxazolyl,
’l;sqxazolyl, oxadiazolyl, thiadiazolyl, pyrrbiyl, and thiazolyl. More preferably,
the substituted C..s alkyl is substituted with oxazolyl.
[00218] In one embodiment of formula (li-1V, VIl and XVI-XXV), X' and
X? are other than hydrogen.
[00219] In one embodiment of formula (lI-tV, VIl and XVI-XXV), X' and
X2 are selected from the group consisting of halogen, substituted or
unsubstituted Cy.5 alkyl, OR'®, -NO,, -CN, and -CO,R'™.
. {00220] In one embodiment of.formu'lae (1, NL,-XVi-XX1), at least one of
- X' and X2 is selected from the group consisting of halogen, -CN, and —CF;.
|f00221] in one embodiment of formulae (I, I, XVI-XXi), both X' and X2
-are selected from the group consisting of halogen, -CN, and —CF;.
. {00222} In an additional embodiment of formulae (1, 1w, XVI-XXi), one of
X' and X? is halogen and one of X' and X2 is selected from the group
consisting of halogen, -CN, and —CF. |
" [00223] In an additional embodiment of formulae (I, 11, XVI-XX1), one of
X' and X2 is halogen and one of X! and X2 is selected from the group
consisting of halogen, -CN, —CHj,3 and —CF,.
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» [00224] In an additional émbodiment of formulae n, i, XVI-XX1), X' is
selected from the group consisting of halogen and -CHs, and X? is selected
from the group consisting of halogen, -CN, -CHa, -OCHj, - OCF; and -CFs.
[00225] In one embodiment of formuta (Il I, XVI-XX1), X' is selected
from the group consisting of halogen and -CHa, and X2 is selected from the

.group consisting of halogen, -CHj, -CF3, -OCHj,, -OCF3, -CF2H, and CF.R",
where R0 is substituted or unsubstituted C,g atkyi.

[00226] In one embodiment of formula (H, 1, XVI-XX1), X' and. X2 are
selected from the group consisting of -Cl, -F, -Br, -CFa, -CONHCH;,, -OCF3;, -
CHa, -OCHj,, -NO,, -CN, and -CO,H. _ )
[00227] In one embodiment of formuta (11, Hl, XVI-XX1), X' is selected
from the group consisting of halogen and -CH,, and X2 is selected from the
group consisting of halogen, -CHa, -CF, -OCHs, and -OCF,.

[00228]  In one embodiment of formula (II, tH, XVI-XXI), X" is chioro and
X2 is ~CFa. _ |
: [00229] In one embodiment of formuta (11, Hl, XVI-XXi), X2 is other than
hy‘drogeh. 4
'[00,230] In oﬁe embodimén! of for,mulae'(ll. e, XVI-XXI),'X2 is other than
»hyd,rogen. ' ' '
{00231} In one embodiment of formula (II, I, XVI-XXI) X?is selected

from the group consisting of halogen, substituted or unsubstituted C.g alkyl,
OR™, -NO,, -CN, and -CO.R"®, _

[00232] in one embodiment of formuta a, m, XVI-XX1), X2 is selected
from the group consisting of -Cl -F, -Br, -CF3, -CONHCHj3, -OCF3, -CHa, -
OCHa. -NO3, -CN, and -CO,H.

{00233] In one embodiment of formutae (lI, Il, XVI-XX1), X2 is fluoro.

[00234] Preferred Y Groups

[00235) In one embodiment of any of formula (I-1X and X-XXV), Y4, Y5,
Y5, and Y7 are each independently selected from the group consisting of
hydrogen, halogen, -CN, -CO,R'®, -OR"®, and substituted or unsubstituted C;.
8 alkyl, where 1 to 2 of Y*, Y%, Y®, and Y7 are other than hydrogen.
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[00236) In one embodiment of any of formulae (I-IX and X-XXV), Y*, Y,
Y®, and Y” are each independently selected from the group consisting of

- hydrogen, -CN, fluorine, chlorine, and bromine, where 1 to-2 of Y*, Y®, Y% and

Y are other than hydrogen.

[00237] In another embodiment of any of formulae (I-1X and X-XXV), at
least one of Y*, Y5, Y®, and Y7 is other than hydrogen; preferably Y* is
halogen.

[00238) In another embodiment of any of formula (I-VIil and X-XXV), at
least one of Y*, Y®, Y, and Y” is other than hydrogen; preferably Y® is
halogen. |

{00239] In another embodiment of any of formulae (I-ViiI and X-XXV)),
Y® and Y7 are hydrogen and Y* is halogen.

[00240] In another embodiment of any of formulae (I-Viil and X-XXV)),
Y® and Y7 are hydrogen and Y* is chloro )

[00241)] In one embodiment of any of formulae (I, It and X-XXV)), Y and
Yeare hydrogen, and Y* and Y5 are fluoro.

[00242] In one embodiment of any of formulae (|, Il and X-XXV)), Y and
Y®are hydrogen, and Y* is chloro and YS is —CH;.

[00243] In-one embodiment of any of formulae (I-IX and X-XXV)), Y" and
Y® are selected from the group consisting of halogen, -CN, -OR"3, and
substituted -or unsubstituted Cy.g alkyl.

[00244] In one embodiment of any of formulae (-1X and X-XXV)) Y* and
Y5 are selected. from the group conssstlng of —Cl, -Br, -F, -OCHa, -CHs3, -CF,,
and -CN

[00245] In one embodiment of any of formulae (I-1V, V11X and X-XXV)),
Y* is selected from the group consisting of —Cl, -Br, -F,.and -OCHj.

[00246] In one embodiment of any of formulae ((I-IV VI-IX, X1, X, X1v,
XV, XVHI, XX, XXI-XXIV), Y* is halogen.

[00247] In one embodiment of any of formulae ((I-1V, VI-IX, X1, XIHl, XIV,
XV, XV, XX, XXU-XXIV), Y*is fluoro.

[00248]  In one embodiment of any of formulae ((I-1V, VI-IX, Xi, X, XiV,
XVil, XVIl, XX, XXH-XX1IV), Y¢is chioro,
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[00249] In one embodiment of any of formulae (I-V, VIll, X, XlI, Xiil, XVI-
XIX, XXI, XXH, XXIV, XXV), Y5 is selected from the group consisting of -Cl, -
Br, -F, -CHj3, -CF3, and -CN.

[00250] In one embodiment of any of formulae (1-V, VIIL, X, XN, Xiii, XVi-.

XIX, XXt, XXI1, XXIV, XXV), Y® is halogen.

{00251} In one embodiment of any of formulae (I-V, VIlI, X, XiI, Xill, XVI-
XiX, XXI, XXM, XXIV, XXV), Y®is chloro.

[00252] In one embodiment of any of formulae (I-V, VIl, X, Xit, XiH, XVI-
XIX, XX1,; XXHl, XXIV, XXV), Y®is fluoro.

[00253] In one embodiment of any of formulae (I-V, VItl, X, XH, XIil, XVI-
XiX, XX1, XX, XXIV, XXV), YSis -CN.

[00254] In one embodiment of any of formulae (i, it, X1, XV, XV, XVIII,
XXI, XX, XXV), Y¢is fluoro.

[00255) In one embodiment.of any of formula (I I, X, XVIit, XXI, XX,
XXV); Y? is chloro and Y® is fluoro.

[00256)  In one embodiment of any of formulae(I-1V, VII, XIll, XViI, XVIlL,
XXII, XXIV), Y3 is chioro and Y* is fluoro.

[00257] In one embodiment of any of formulae (I-1V, VIII, Xill, XVH, XVIil,
XXM, XXIV), Y and Y* are fluoro.

[00258] In one embodiment of any of formulae(l-lv Vil Xin, XVIl XVil,
XXIl, XX1V), Y is -CN and Y* is fluoro.

:{00259] In one embodiment of any of formulae(l-lv VHI, XIH, XVH, XVIll,

XXM, XXIV), Y¥is -CN and Y* is hydrogen.

[00260] Preferred R' and A? Groups

[00261] *  In one embodiment of formulae (I-V1, IXa and X-XXV), R is
other than hydrogen. : :

[00262] in one embodiment of formulae (I-VI, IXa and X-XXV),R'is
selected from the group consisting of -C(O)R’-. -CO.R’, -C(O)NR'R?®, -S(O)R’,
-S(0).R’, and -S(O),NR’R®. :

100263) In one embodiment of formulae (I;VI IXa and X-XXV), R' and R?
together with the atoms which they substitute form a carbocyclic or
‘heterocyclic ring.
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[00264] In one embodimént of formulae (I-VI, iXa and X-XXV), R' is
selected from the group consisting of sﬁbstituted or unsubstituted C,.g alkyl,
substituted or unsubstituted C,.q alkenyl, substituted or unsubstituted C,.¢
alkynyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
substituted or unsubstituted Cg 40 aryl, and substituted or unsubstituted 5- to
10-membered heteroaryl. ‘
[00265] " Inone embodiment of formulae (I-VI, 1Xa and X-XXV), R' is
selected from the group consisting of substituted or unsubstituted C,.g alkyt,
substituted or unsubstituted C,.¢ alkenyl, substituted or unsubstituted C..¢
alkynyl, substituted or unsubstituted 5- to 6—Amembered heterocyciyl,
substituted or unsubstituted phenyl, and substituted or.Unsu_bstituted 5-to 6-
membered heteroaryl.
[00266] In one embodiment of fbrmulae (I-V!, IXa and X-XXV), R' is
substituted or unsubstituted C,.g alkyl.
[00267] “In one embodiment of formulae (i-VI, 1Xa and X-XXV), R'is
substltuted or unsubstituted phenyl 4
- {00268] In one embodiment of formulae (-1, 1Xa and X-XXV), R' is
-substituted or unsubstituted 5- to 6-membered heteroaryl. _
[00269] In one embodiment of formulae (I-VI, 1Xa and X-XXV), R is
- substituted or unsubstituted 5- to 6-membered heterocyclyl.
_[00270] In one embodiment of formulae (I-Vl IXa and X-XXV), R' is
methyl, ethyl or isopropyl. .
- [00271} In one embodiment of formulaé (I-v1, IXa and X-XXV), R' is
“selécted from the group consisting of unsubstituted or substituted phenyl,
"unsubstituted or subshtuted pyndyl and unsubstituted or substituted
pyrazoiyl. )
© [00272] In one embodiment of formulae (I-V1, {Xa and X-XXV) R'is
methyl, ethyl, isopropyl or isobuty!.
[00273] In one embodiment of formulaev(l-Vl, IXa and X-XXV), R' is
cyclopropyl, cyclobutyi, or cyclopentyl.
[00274] In one embodiment of formulae (1-V1, IXa and X-XXV), R' is
heterqcyclyl. '
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[00275] {in one embodiment of formulae (1-VIL, IXb and X-XXV), R?is
hydrogen.

[00276] In one embodiment of formulae (I-VII, IXb and X-XXV), R%is
other than hydrogen. ‘

{00277] In one embodiment of formulae (I-VIL, IXb and X-XXV), R%is
selected from the group consisting of halogen, -CN, -C(O)R?, -CO,R’,
-C(O)NR'R?, -OR’, -OC(O)R’, -OC(O)NR’R®, -SR’, -S(O)R?, -S(O),R’,
-S(0)2NR7R®, -NO2, -NR'R®, -NR’C(O)R®, -NR’C(O)ORS, -NR?S(0).R®?, and -
NR’C(O)NR®R®. ' :
[00278) In one embodiment of formulae (I-VII, IXb and X-XXV), R?is
selected from the gr'oup consisting of substituted or unsubstituted C,.g alkyl, )

_Substituted or unsubstituted C, g alkenyl, substituted or unsubstituted C,.¢

alkynyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
substituted or unsubstituted Ce 10 aryl, and substituted or unsubstituted 5- to
10-membered heteroéryl. -

[00279]. In one embodiment of formulae (I-Vll. IXb and X-XXV), R? is

. . selected from the group consisting of substituted or unsubstituted C1.s alkyl,

-substituted or unsubstitqte’c_i Css alkenyl, substituted or unsubstituted Cp.g
alkynyl, substituted or unsubstituted 5- to 6-membered heterocyciyl,
substituted 6r unsubstituted pheny!, and substituted or unsubstituted 5- to 6-
membered heteroaryl. _ .

{00280] In one embodiment of formulae (I-VII, IXb and X-XXV), R%is

‘substituted or unsubstituted Cs.g alkyl.

[00281] in one embodiment of fonﬁulae (1-vI1, IXb and X-XXV), R? is
substituted or unsubstituted phenyl.

[00282] In one embodiment of formulae (I-VII, IXb and X-XXV), R? is
substituted or unsubstituted 5- to 6-membered heterocyciyl.
[00283] .In one embodiment of formulae (I-Vil, IXb and X-XXV), R%is

‘'substituted or Unsubstituted_s- to-6-membered heteroaryl.
[00284] In one embodiment of formulae ()-VII, IXb and X-XXV), R%is
metﬁyl. '

46



63

WO 2008/010934 PCT/US2007/015808

[00285) In one embodlment of formulae (VI IXb and X-XXV), RZ%is
selected from the group consisting of methyl, ethyl isopropyl, and 4-
tetrahydro-2H-pyranyl.

.[00286] In one embodiment of formulae (I-VII, IXb and X-XXV), R? is
methyl, ethyl, or isopropyl.

[00287] In one embodiment of formulae (I-VIi, IXb and X-XXV), R? is
substituted C,._g alkyl,

[00288] In one embodiment of formulae (I-Vll, IXb and X-XXV) R%is—
CH0OR’ or —CH,NR'R®,

[00289] In one embodiment of formulae (I-VIl and X-XXV), R' and R?

combine to form a 6-membered ring.

[00290] Preferred R’ and R* Groups

[00291] ‘In one embodiment of formula (Vit and I1Xb), R® and R*are each
hydrogen. '

- [00232] In one embodiment of formula (VIl and IXb), one of R® and R*is
hydrogen and the other is unsubstltuted or subsmuted Crs alkyl.
[00293] ' In one embodiment of formula wu and IXb), both of R and R*
‘are unsubstituted or substituted Cis alkyl
[060294) In one embodiment of formula (Vil and IXb), R® and R* together
with the carbon which they substitute form a 3-10 member carboxylic ring.
[00295] In onie embodiment of formula (Vi and iXb), R® and R* together

with the carbon which they subsmute form a 4 -10 member heterocyclic ring.
{00296} In one embodiment of formula (Vil and IXb), R® and R* together
with the carbon which they substitute form a 5-10 member heteroaryl ring.

{00297] Preferred W Groups
[00298] In one embodiment of formula (Vi and Viib), W is NH.

[00299] - In one embodiment of formula (Viit and Vilb), Wis O.

[00300] Exemplary Compounds
[00301] " The following compounds are within the scope of the formula H:
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[00302] 4-tert-butyl-N-(4-chloro-2-(4,5-diisopropyl-4H-1 ,2,4-iriazol-3-
yhphenyl)benzenesulfonamide;

[00303] 4-tert-butyl-N-(4-chloro-2-(4,5-dimethyl-4H-1,2,4-triazol-3-
yl)phenyl}benzenesulfonamide; '

[00304] 4-ternt-butyl-N-(4-chloro-2-(4-cyclopentyl-5-methyl-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;

[00305) 4-tert-butyl-N-(4-chloro-2-(4-cyclopropyl-5-methyl-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide; '

[00306] 4-tert-butyl-N-(4-chloro-2-(4-ethyl-5-methyl-4H-1,2,4-triazol-3-
yl)phenyl)-benzenesulfonam ide; _

003071 4-tert-butyl-N-(4-chloro-2-(4-isopropyi-4H-1,2,4-triazol-3-
y)phenyl)benzenesulfonamide; :
[00308]  4-tert-butyl-N-(4-chioro-2-(4-isopropyl-5-methyl-4H-1,2,4-triazol-

, 3—y|)phenyl)benzenesulfonamide;

[00309] . 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(tetrahydro-2H-pyran-4-yf)-
4H—1,2,4—triazol— 3-yl)phenyl)benzenesulfonamide;

[00310] -ten-butyI-N (4-chloro-2-(4-phenyl-4H-1,2,4-triazol- 3-
yl)phenyl)benzenesuIfonam|de

100311] 4-tert~butyl -N- (4-chloro—2—(5 -(methoxymethyl)-4-methyl-4H-1,2,4-
tnazol—3 -yl)phenyl)benzenesulfonamide;

. [00312]) 4—ten—butyl-N -(4-chloro-2-(5-ethyl-4- |sopropyl-4H -1,2,4-triazol-3-

yl)phenyl)benzenesulfonamide;
[00313] 4-tent-butyl-N- -(4-chloro-2-(5- |sopropyl-4-methyl-4H 1,2,4-triazol-.
-yl)phenyl)benzenesulfonamlde.

00314} 4-ten-butyn-N-(4-ch|oro-2;(_s-memyM-(.1 H-pyrazol-3-yl)-4H-

1 ,2.4-triazoI-3-yl)phenyl)benzenesulfonamide;

[00315] 4-tert-butyl-N- -(4-chloro-2-(5-methyl-4-(pyridin- 2 yl)-4H-1 2,4-
triazol- 3~yl)phenyl)benzenesulfonamude. _

[0031 6] 4-tert-butyl-N- (4-chIoro-2-(5~methyl-4-(pyridm-4-yl)-4H-1 2,4-

: 'tﬁazol—é-yl')phenyl)benzenesulfonamlde.
- [00317] 4-tén5butyl—N'e(4~chIoro-2-(5-metﬁyl-4-(tetrahydro-2H-pyran-4-yl)-

4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
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[00318] 4-tert-butyl-N-(4-&hloro-2-(5-methyl-4-phenyl-4H-1,2,4-triazol-3-
yhphenyl)benzenesulfonamide;

[00319]  4-tert-butyl-N-(4-chloro-2-(5-methyl-4H-1,2 4-triazol-3-
yphenyl)benzenesulfonamide;

{00320} N-(4-chloro-2-(4-isopropyl-5-methyl-4H-1,2, 4-triazol-3-
yl)phenyl)-4—nsopropoxybenzenesulfonamlde

{o0321] N-(2-(3-(2-(4—tert-butylphenylsulfonamido)-s-chlorophenyl)-s-
methyl-4H-1,2,4-triazol-4-yl)ethyl)acetamide;

[00322] (R)-4-ten-butyI-N—(4-chlorb-z-(4-methyl-5—(tetrahydrofuran-z-yl)-
4H-1 ,2,4-triazol-3-yl)b’h'enyl)benzanesulfonamide;

~ [00323] (S)-4-tert-butyl-N—(4.5-difIuoro-2-(4-(pyrrolidin-3—y1)-4H-1.2,4-

tﬁazol-s-yl)phenyl)benzenesulfonamide;

[00324]) (S)~4-!erl-butyl-N-(4—chIoro—2-(4-(1-hydroxypropan-_2~yl)-5-
methyl-4H-1 :2,4-triazol-3-yl)phenyl)benzenesulfonamide:

[00325] (S)—4-ten—butyl-N-(4-chIorb-2-(4-(pyrrolidih-3'yl)-4H-1',2,4—triazol-
3-yl)phenyl)benzenesulfonamide;

[00326] (S)-4-ten-butyl-N -(4-chloro-2- (4-methyl 5- (tetrahydrofuran-2—yl)—
4H-1,2,4- tnazol-3 yl)phenyl)benzenesulfonamlde

[00327] 4-tert-butyl-N -(2-(4-ethyl-4H- -1,2,4-triazol-3-yi)-4,5-
diflucrophenyl)benzenesulfonamide:

[00328] 4-tert-butyl-N-(2-(4-ethyl-4H-1 :2,4-triazol-3-y1)-5-
ﬂuofophenyl)benzenesulfonamide; _

'[00329] 4-tert-butyl-N-(4,5-difluoro-2- (4-(tetrahydrofuran-3-yl)-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide ‘.

[00330] 4-tert-butyl-N- (4-chloro-2—(4 S5-diethyl-4H-1,2 4-tnazol—3-

. yl)phenyl)benzenesulfonamlde

(00331} 4-tert-butyl—N-(4—chloro-2-(_4,5-dimethyl-4H-1 ,2,4-triazol-3-yl)-3-
fluorophenyl)benzenesulfonamide;
[00332]  A4-tert-butyl-N-(4-chloro-2-(4, 5-dimethyl-4H-1,2,4-triazol-3-yl)-5-

. fluorophenyl)benzenesulfonamade

[00333) -tert—bulyl ~N-(4-chloro-2- (4-(tetrahydrofuran-3-yl)-4H 1,2,4-
triazol-3- yl)phenyl)benzenesuuonamlde
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[00334] 4-tert-butyl-N-(4-chloro-2-(4-ethyl-4H-1,2,4-triazol-3-yt)-3-
fluorophenyl)benzenesulfonamide:

[00335] 4-tert-butyl-N-(4-chloro-2—(4-ethyl-4H-1 .2,4-triazol-3-
y)phenyl)benzenesulfonamide;

[00336] 4-ten-butyI-N—(4-chloro-2-(4-ethyl-5—isopropyl~4H-1 2,4-triazol-3-
yl)phenyl)bedzene.sulfonamide;

[00337] 4-tert-butyl—N-(4-chloro-2-(4—ethyl-5-methyl-4H-1 »2,4-triazol-3-yl)-
3-fluorophenyf)benzenesulfonamide; i

[00338] 4-tert-butyl-N-(4-chloro-2-(4-isobutyl-5-methyl-4H-1,2;4-triazol-3-
yl)phenyl)benzenesulfonamide;

[00339] 4-tert-butyl-N-(4-chloro-2-(4-methyl-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide; '
[00340] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(oxazol-4-yl)-4H-1,2,4-
triazol-37yl)phenyl)benzenesulfonamide'

[00341] -tert-butyl-N—(4-chloro-2 (5-((dmethylammo)methyl)—4-methyl—
4H-1,2 4-triazol- 3-yl)-5-f|uorophenyl)benzenesutfonamnde

[00342)  4-tert-butyi-N-(4-chloro-2-(5- -(2-methoxyethyl)-4-methyl-4H-
1,2,4- tnazol-3-yl)phenyl)benzenesulfonamade

[00343] 4-tert-butyl-N-(4-chloro-2-(5- (methoxymethyt)-4- (tetrahydro-ZH-
pyran-4-yl)-4H-1,2 4-tr|azol-3-yl)phenyl)benzenesulfonamlde

[00344]) 4—lert-butyI-N -(4-chloro-2-(5-methyl-4- (plpendm-4-yl)-4H-1 2,4-
<tnazol-s-yl)phenyl)benzenesulfonamude

-[00345] 4-tent-butyl-N- (4-chloro-5-fluoro-2-(4—(_pipeﬁdin-3-yl)-4H-1 2,4-

triazol-3-yl)phenyl)benzenesulfonamide;

[00346] 4-tert—butyl-N -(5-chloro-2-(4-isopropyl-4H-1,2, 4-tnazol 3-
yl)phenyhbenzenesulfonamide;

[00347] 4-ter3—butyl—N—(5~chloro-2-(4-isopropyl‘-'s-(4-methyltetrahydro—2H-
pyran-4-yl)-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00348]' 4-tert-butyl-N- (5-ﬂuoro-2-(4-lsopropyl-s-methyl-4H 1,2,4-triazol-

) 3—yl)phenyl)benzenesulfonamlde,

[00349] N-(4-chloro-2~(4-ethyl-5 methyl-4H-1 2,4-triazol-3-yl)phenyi)-4-
lsopropoxybenzenesulfonamlde
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[00350] ethyl 2-(5-(2-(4-tert-butylphenylsulfonamido)-5-chloro-4-
fluorophenyl)-4-methyl-4H-1,2,4-triazol-3-yl)acetate;

[00351] 5-(2-(4-:3 rt-butylphenyisulfonamido)-5-chioro-4-fl uorophenyl)-4-
methyl-4H-1,2 4-triazole-3-carboxamide; _

{00352] 5-(2-(4-te,rt-b.utylphenylsuIfonamido)-s-chloro-4wfl_uor0phenyl)-
N,4-dimethyl-4H-1,2,4-triazole-3-carboxamide;

[00353] (R}-4-tert-‘buty|—N—(4-ch loro-5-fluoro-2-(5—( 1-hydroxyethyl)-4-
methyl-4H-1 »2,4-triazol-3-yl)phenyl)benzenesuifonamide;

[00354] (S)-4-tert'-butyl-N-(4—ch|oro-2-(4~(piperidin-3-yl)-4H—1 2,4-triazol-
3-yl)phenyl)benzenesulfonamide; )

{00355] (S)-4-tert-butyl N- (4—chloro-2 -(4- (letrahydro-2H-pyran-3-yI)~4H-
1,2 4-tnazoi-3—yl)phenyl)benzenesulfonamude

{00356] (S)«Hert-butyl N-(4-chioro-2-(5-methyi-4- (pnpendm-S-yl)-4H-
1,2 4-tnazol—s-yl)phenyl)benzenesulfonamtde

[00357) (S)—4-tert-butyl -N-{4~chloro-5-fluoro-2-(4- (plpendm-s—yl)-ttH-
1,2 4-tnazo|-3 -yl)phenyt)benzenesulfonamide;

[00358] (S)—4-ten-butyl7N-(4-chloro-5-ﬂuoro-2-(4-(pyrrolidin-S-yl)—4H-

1 ,2,4-tri'azol—3-yl)phenyl)benzerjesulfonamide;

[00359] (S)-4-ten-butyl—N-(4-ch!oro-s-fluoro-2-(4—(tetrahydrofuran-3-yl)-
4H-1,2,4-riazol-3-yl)phenyi)benzenesulfonamide;

[00360] (S)-4-tert-butyl-N-(4-chloro-5-fluoro-2 -(5-(1 -hydroxyethyl)-4—
methyl-4H-1,2 .4-triazol-3-yl)phenyl)benzenesulfonamide;

[00361] (S)-47ter1-butyl-N-(4-chlqro-s-ﬂuoro—2—(5-methyl-4-(pyrrolidin-3-
yi)-4H-1,2,4-triazoi-3-yl)phenyl)benzenesulfonamide;
'[00362] B (S)-N-(4-chloro-2-(4-(pyrrolidin-3-yl)-4H-1,2,4-triazo!-3-
yl)phenyl)-4-isopropoxyben_zenesulfonamide; ’

[00363] 4-tert-butyl-N-(4-chloro-2-(4-isopropyl-5-(tetrahydro-2H-pyran-4-
yi)-4H-1 12,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00364] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(5-methyloxazol-4-yl)-4H-
1,2,4-triazol-3-yl)phenylbenzenesulfonamide:

[00365] 4-ten-btityl-N-(4—chloro-2-(5-((cyclopropylamino)methyl)—4-
methyl-4H-1 .2,4-triazol-3-yl)-5-fluorophenyl)benzenesulfonamide:
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[00366] 4-tert-butyl-N-(4-chloro-2- (5-((ethylammo)methyl)—4-methyl-4H-
1,2,4-triazol-3-yl)-5-fluorophenyl)benzenesulfonamide;

[00367] 4-tert-butyl-N-(4-chloro-2-(5-ethyl-4-(tetrahydrofuran-3-yl)-4H-

1 .2.4-triazol-s-yl)-5-fluorophenyl)benzenesulfonamide'

[00368] 4-tert-butyl-N-(4-chloro-2 -(5-ethyl-4-methyl-4H 1,2,4-triazol-3-yl)-
5-fluorophenyl)benzenesuifonamide;

[00369] 4-tert-butyl-N-{4-chloro-2-({5- ethyl-4—methyl~4H -1.2,4-triazol-3-
yl)phenyl)benzenesulfonamide;

[00370] 4-tert-butyl-N-(4-chloro-5-fluoro-2- ~(4- (tetrahydro-2H-pyran-3-yI)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesuifonamide; -

[00371] -tert-butyl-N-(4-chloro-5-fluoro-2-(4-(tetrahydrofuran—3-yl)e4H-
1 ,2,4-triazol-3—yl)phe'nyi)benzeneéulfonamide;

[00372) 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-isopropyl-5-
{methoxymethyl)-4H-1,2 4-(nazol-3-yI)phenyl)benzenesulfonamnde

[00373] 4- tert-butyl—N -(4-chloro-5-fluoro-2- -(4-methyl-5-
((methylamino)methyl)-4H- 1.2.4-tnazol-S-yl)phenyl)benzenesulfonamide; ’
[00374] 4-t'en-bufyl-N-(4—chloro-5-fluoro—2—(4-methyl 5-
(methylsulfonylmethyl)—4H-1 2 4-tnazol-3-yl)phenyl)benzenesulfonam|de

- [00375] 4-tert-butyl-N-(4-chloro-5-fluoro- -2-(4-methyl-5-

(morpholinomethyl)-4H-1,2 4-tnazol-3~yl)phenyl)benzenesulfonamide'

. [00376] - 4-tert-butyl-N- (4-chloro-5-ﬂuoro-2—(4-methyl 5-(oxazol-4-yl)-4H-

1,2,4-triazol-3- yl)phenyl)benzenesulfonamude

[00377]} 4-tert-butyl-N-(4—chloro-5-fluoro-2-(4-methyl—5—(pyrrolidin-1 -
yimethyl)-4H-1,2 14-triazol-3-yl)phenyl)benzenesulfonamide:

[00378] . 4-tert-butyl-N-(4-chloro-5-fluoro-2- -(4-methyl-5-(tetrahydro-2H-
pyran-3-yl)-4H-1,2 4-tnazol-3-yl)phenyl)benzenesulfonam:de

[00379] 4-(ert-butyl-N (4-chloro-5-fluoro-2-(4-methyl-5- (tetrahydro-2H-
pyran-4-yl)-4H-1,2 4-tnazol-3-yl)phenyt)benzenesulfonamude

[00380] -tert-butyl-N-(4—chloro~5-ﬂuoro-2 (4-methyl-5 (tetrahydrofuran-
3-yl}-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
[00381] -_tert-butyl-N-(4-chloro-5-ﬂuoro—2-(5-((|sopropylamino)methyl)—4-

methyl-4H-1,2,4-triazol-3-yi)phenyl)benzenesulfonam ide;
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[00382] 4-tert-butyl-N-(4-¢chloro-5-fluoro-2-(5-(1 -hydroxyethyl)—4;methyl-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00383] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-(2-hydroxy-2-methylpropyl)
4-methyl-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;

[00384] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-(2-hydroxypropan-2-yl)-4-

. methyl-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00385] 4-tent-butyl-N-(4-chloro-5-fluoro-2-(5-(2-methoxyethyl)-4-methyl-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00386] 4-tert-butyl-N—(4-chloro-5-ﬂuoro-2-(5—(hydrox_ymethyl)-4-methyl-
4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide; '

[00387] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-(methoxymethyl)-4-
(tetrahydrofuran-3-yl)-4H-1,2,4-triazol- -3-yl)phenyl)benzenesulfonamide;
{00388} 4-tert-butyl-N-(4-chloro-5-fluoro-2- -(5-(methoxymethyl)- 4-methy|-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00389] N-(2-(5-(azetidin-1-yimethyl)-4-methyl-4H-1,2,4- tnazol-3-yl)-4-
chloro-s-ﬂuorophenyl)-4-ten-butylbenzenesulfonamlde

[00390] -(2-(5—acetyl-4-methyl-4H 1,2,4-triazol-3-yl)-4-chloro-5-
fluorophenyl)-4-teit-’butylbenzenesulfonamide;

[00391] (S)-4—tert-butyI-N-(4_.'5-‘diﬂuoro-2—(5-methyl-4—(pyrro(idin-3-yl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide; _ -

[00392]  (S)-4-tert-butyl-N-(4-chloro-2-(5-ethyl-4-(pyrrolidin-3-yl)-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00393]  (S)4-tert-butyi-N-(d-chloro-2-(5-isopropyl-4- (pyrrolidin-3-yl)-4H- -
1,2,4- tnazol~3-yl)phenyl)benzenesulfonamlde _

[00394} (S)~4-tert-butyl-N—(4-chloro—2-(5-methyl—4-(pyrroiidin;3-yl)—4H—
1,2,4-triazok-3-yl)phenyl)benzenesulfonamide; .

[00395] 4-tert-butyl-N-(2-(4,5-dimethyl-4H-1 .2.4-:ria20l-3.—yl)-5-
fluorophenyl)benzenesuifonamide;’

[00396] - 4-tert-buin-N;(2-(4~_ethyl-5-methyl-4H-1 2,4-triazol-3-yl)-4,5-
difluorophenyl)benzenesulfonamide;

[00397] 4-tert-butyl-N- (2—(4-ethyl-5-methy!—4H 1,2 4-tnazol-3-yl)-5-

ﬂuorophenyl)benzenesulfonam:de
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[00398] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(piperidin-4-yi)-4H-1,2,4-

triazol-3-yl)phenyl)benzenesulfonamide;

{00399] 4-terf-butyl—N-(4-chloro—5-fluoro—2-(4-isopropyl-4H—1 .2,4-triazol-

3-yl)phenyl)benzenesulfonamide;

{00400] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-isopropy!-5-

(tetrahydrofuran:3-yl)-4H-1 ,2,4-tfiazol-3-yl)phenyl)benzenesulfonamide;

[o0401] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-4H-1,2,4-triazol-3-

yl)phenyl)benzenesulfonamide;

{00402] 4-tert—butyI-N-(4-chloro-s—fluoro-2 -(4-methyl-5- (5~methyloxazol-

4-yl)-4H-1,2 4-tnazol-a-yl)phenyl)benzenesulfonamude

[00403) 4-tert-butyl-N-(4—chloro-s-fl.uoro-z-(5-isopropyl-4-

(tetrahydrofuran-3~yl)—4H-1 2 4-triazol—3-yl)phenyl)benzenesuIfonamide'

[00404]) 4-tert-butyl-N-(4-chloro-5-fluoro-2- (5-methyl-4-(tetrahydrofuran-

3-yl)-4H-1,2 4—tnazol-3-yl)phenyl)benzenesuIfonamlde

[00405] N- (4»chloro-2—(4 5- dtmethyl~4H 1,2, 4-triazol-3-yl)phenyi)-4-

|sopropoxybenzenesulfonam|de

[00406) N- (4-chloro-2-(4-nsopropyl-4H-1 2 4-tnazol-3-yl)phenyl)-4—

isopropoxybenzenesulfonamide;

[00407] (S)-4-ten-butyl-N~(4-chIoro-2-(5-ethyl‘-4-(pyrroIidin-3'—yl)-4H-

1 ,2,4-triazol-3-'_yl)-S-fluorophényl) benzenesulfonamide;

[00408] (S)-4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-(2-oxopyrrolidin-3-yl)-

4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

{00409] (S)-‘4~ted—butyl—N-(4-chloro-s-ﬂuoro-2-(5-isopropyl-A.—(pyrrolidin-

3-yi)-4H-1 ,2,4-triazol-3—yl)pher'\yl)benzenesuIfonamidé;

[o0410] " (S)-N-(4-chloro-2-(4-(pyrrolidin-3-yl)-4H-1,2,4-triazol-3-

yl)phenyl)-4—(4-methyltetrahydro-2H-pyran-4-yl)benzenesulfonamude

[00411] 4-tert-butyl- N-(4-chloro—2-(4-cyclobutyl—S-methyl-4H-1 2 4-tnazol-
3-yl)phenyl)benzenesulfonamide;

[00412) 4-tert-butyl-N-(4-chloro-2- (4-elhyl-5-|sopropyl-4H 1 2 4-tnazol 3-

'yl)-5-fluorophenyl)benzenesulfonamide; -

{00413) 4-tert-butyl—N-(4—chIoro-2-(4-tsopropyl-5—(lriﬂuoromethyl)-4H—
1',2,4-triazol—3-yl)phenyl)benzenesulfonamide;
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[00414) 4-tert-butyl-N-(4-chioro-2-(5-methyl-4-(1-methylpiperidin-4-yi)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide:;

[00415] *  4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-5-(2-
(methylsulfonyl)ethyl)-4H-1 2,4-triazol-3-yl)phenyl)benzenesulfonamide;’
.[00416] N-(2-(4-(1 -acetylpipe ridin-4-yl)-5-methyl-4H-1,2,4-triazol-3-yl)-4-
chlorophenyl)-4-tert-butylbenzenesulfonamide;
-[00417] N-(2-(4-(2—aminoethyl)-s-methyl~4H-1 2,4-triazol-3-yl)4-
' chlorophenyl)-4-tert-butylbenzenesulfonamide;

[00418] N-(2-(4-(azetidin-3-yl)-4H-1,2 4—tnazol—3-yl)—4-chloro-5-
fl_uorophenyl)-4~tert-butylbenzenesulfonamude

[00419] (R)-4-tert-butyl-N-(4-chloro-2-(5-methyl-4- (pyrrohdm 3-yl)-4H-
1.2,4-triazol- 3-y|)phenyl)benzenesulfonam:de

[00420] 4-ten-butyl-N (2-(4,5-dimethyl-4H-1,2 4-triazol-3-yl)-4,5-
diflucrophenyl)benzenesulfonamide; _

[00421] 4-tert-butyl-N- (4-chloro-2-(4-isopropyl-5-(methoxymethyl)-4H-

1,2 4-tnazol—3-yl)phenyl)benzenesulfonamlde
{00422] 4-tert-butyl-N- (4-chloro-2 (4-methyl-5 -(pyridin-2-yl)-4H-1,2,4-

trlazoI—3*yl)phenyl)benzenesulfonamnde,

[00423] 4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(tetrahydrofuran-2-yl)-4H-
1 ,2.4-triazol-3-yl)phenyi)_benzenesulfon’amide;

[00424] 4-tert-butyl-N-(4-chloro-2-(5-((dimethylamino)methyl)-4-
isopropyl-4H-1 ,2,4-triézol¥3—yl)phenyl)benzenesulfonamide:

[00425] ‘4-tert-butyl-N-(4-chloro-2-(5- (isopropoxymethyl)-4-methyl-4H-

1 .2,4—triazol-3-yl)phenyl)benzenesulfonamide'

[00426] 4-tert-butyl-N- (4-chloro-2-(5~methyl—4-(pyrrol1dln-3-yl)-4H 1,2,4-
triazol-3- yl)phenyl)benzenesulfonamlde '

[00427] 4-tert-butyi-N-(4-chloro-2- (S-methyl-4-(tetrahydrofuran-a-yl)-4H-
1,2,4-triazol- 3~yl)phenyl)benzenesulfonam|de

[00428] 4-(3- (2-(4-tert-butylphenylsulfonamido)-5-chlorophenyl)-5-
methyl-4H-1,2,4-triazol-4-yl)piperidine-1-carboxamide;

[00429] ° 4-tert-butyl-N-(4-chloro-2-(4-(2-(dimethylamino)ethyl)-5-methyl-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
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[00430] 4-tert-butyl-N-(4-chloro-2-(5-methyl-4-(1-

(methylsulfonyl)piperidin-4-yl)-4H-1 2,4-triazol-3-

yl)phenyl)benzenesulfonamide;

[00431] 4-tert-buty!—N-(4-chloro-2—(5—methyl-4;(2-(methylamino)ethyl)—

4H-1 .2.4-triazol-3-yl)phenyi)benzenesulfonamide;

[00432)] 4-terl—butyl—N-(5—chloro-2-(4—isopropyl-5-methyl-4H-1 ,2,4-triazol-

3-yl)phenyl)benzenesulfonamide;

[00433] N-(2-(4-(1-acetylpyrrolidin-3-yl)-5-methyl-4H-1 ,2,4-triazol-3-yl)-4-

chIorophenyl)-4-tert—butylbénzenesulfonamide;

[00434] N-(2-(5-amino-4-isopropyl-4H-1 ,2,4-triazol-3-yl)-4-chlorophenyl)-

4-tert-butylbenzenesulfonamide; ’

[00435] (R)-4-terl'-butyl-'N-(4-<':hloro-5-ﬂuoro-2—(4-(tetrahydrofuran—s-.yl)-

4H-1,2,4-triazol- 3-yl)phenyl)benzenesulfonamide

[00436] (R)-4-tert~butyl-N -(4-chloro-2-(4- (pyrrol:dm—S-yl)-4H 1,2,4-triazol-
-yl)phenyl)benzenesulfonamlde

[00437] 4-tert-butyl-N- (4-cyano-2-(5-ethyl~4-methyl-4H 1,2,4-triazol-3-

- yl)phenyl)benzenesulfonamide;

[00438] 4-(4-tert-butylphenylsuifonarhido)-3-(5-ethyl-4-methyl-4H-

1,2 4-tnazol-3-yl)benzam|de -

{00439] 4-(4-tert-butylphenylsulfonamido)- 3 -(5- ethyl-4-methyl-4H-
1,2,4-triazol-3-yl)benzoic acid;

[00440] N-(2-(4- (azetldln -3-yl)-4H-1,2,4-triazol-3-yl)- 4—chlorophenyl)-4-
tert-butylbenzenesulfonamide; .

[00441) 4-tert-butyl-N-(4—ch|_bro—2—(4-methyl-5-((methylarhino)methyl)-
4H-1 ,2.4-triazol-3-yl)phenyl)benzenesuifonamide; ‘
[00442] methyl 4-(4-tert-butylphénylsulfonamido)-3-(5—ethyl-4-methyl-

‘ 4H-1 12,4-triazol-3-yl)benzoate;

[00443] N-(4-chlo}o-2-(4,5-dimethyl-4H-1 ,2,4-triazol-3-yl)phenyl)-3-
ﬂuoro;4wmor.pholinobenzenesulfonamfde;

[00444] 4-tert-butyl-N-(4-chloro-5-fluorg-2-(4-(2-methoxyethyl)-4H-
1 .2,4-triazol-3-yl)pheﬁyl)benzenesulfohamide;

[00445] 4-tert-butyl-N-(4-chloro-5-fluoto-2-(5-(2-hydroxyethyl)-4-
methyl-4H-1,2,4-triazol-3-yl)phenyl)benzénesulfonamide:;
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[00446] 4-tert-butyl-N-(4-chloro-2-(5-((isopropylamino)methyi)-4-

methyl-4H-1 :2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00447] (S)-4—tert—butyl-N—(4-chloro-5—ﬂuoro-2-(5-( 1-methoxyethyl)-4-

methyl-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00448] "(R)-4-tert-butyl-N- -(4-chioro-5-fluoro-2-(4-methyl-5- (pyrrolxdln-
2-yl)-4H-1,2 ,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00449] (S)-4-tert-butyl-N-(4-chloro-2-(4-(1 -|sopropylpyrrolidin-3-yl)-

4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;

[00450] (S)-3-(3-(2- (4-tert-butylphenylsulfonamudo)—S-chIorophenyl)-

4H-1,2,4-triazol-4-yl)pyrrolidine-1 -carboxamide;

[00451] -tert-butyl—N-(4-chloro—2—(4-methyl-5—(morpholinomethyl)-4H-

1 ,2.4-triazo|-3-yl)phenyl)bebze‘nesulfdnamide;

[00452] 4-tert—butyl-N—(4-chloro-5-f.luoro-2-(4-methyl—5e(piperidin-é—yl)—

4H-1 :2,4-triazol-3-yl)phenyl)benzenesulfonamide;

00453} - 4-tert-butyl-N-(4-chioro-5-fluoro-2-(4-methyl-5-(piperazin-1-

ylmethyl)-4H-1,2 4-triazol-3-yl)phenyl)bénzenesulfonamide'

[00454] (S)-4-tert-butyl-N- (4-chloro-5-ﬂuoro—2 -(4-methyl- 5-

((tetrahydrofuran-S-ylammo)methyl) 4H 1,2,4-triazol-3-

yl)p.henyl)benzenesulfonamsde,

[00455]  4-tert-butyl-N-(4-chloro-5-fluoro-2:(5-(((2-

methoxyethyl)(methyl)ammo)methyl)-4 methyl -4H-1,2,4-triazol-3-

yl)phenyl)benzenesulfonamide;

[00456] -ten-butyl -N-(4-chloro-2-(4-isopropyl-5-(4- methylitetrahydro-

2H-pyran-4-yl)-4H-1,2 4-triazol- -3-yl)phenyl)benzenesulfonamide;

[00457] 4-tert-butyl-N- (4—chloro-5ffluoro-2—(4—methyl—5-((4~

methylpiperazin-1-yl)methyl)-4H-1,2,4-trizizol-3-

yhphenyl)benzenesulfonamide:

[00458] 4-tert-butyl-N-(4- chloro-5-fluoro-2—(4~methyl 5- ((tetrahydro-

2H-pyran- 4-ylamino)methyl)-4H-1,2, 4-tnazo]-3-

yl)phenyl)benzenesulfonamlde

[00459] (8)- 4-tert—buty| -N- (4 chloro-2-(4- (1-(methylsul(onyl)pyrroludm-

3-yl)-4H-1 2 4-triazol-3- yl)phenyl)benzenesulfonawde
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[00460] 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-isopropyl-5-
{morphofinomethyl)-4H-1 .2,4-triazol-3-yl)phenyl)benzenesulfonamide;
[00461]  N-(2-(4-(1H-pyrazol-3-yi)-4H-1,2,4-triazol-3-yl)-5-chlorophenyl)-
4-chloro-3-(trifluocromethyi)benzenesulfonamide:

[00462] 4-chloro-N-(5-chloro-2-(5-methyl-4-(1H-pyrazol-3-yi)-4H-1,2,4-
triazol-3-yl)phenyl)-3-(trifluoromethyl)benzenesulfonamide:

{00463] 4-chloro-N-(5-chloro-2-(4-phenyl-4H-1 »2,4-triazol-3-yl)phenyl)-3-
(triﬂuoromethyl)behzenesulfonamide

[00464)] N- (2-(4-(1 H-pyrazol-3-yl)-4H 1,2,4- tnazol—3—yi)-5—chloro-4-
fluorophenyl)-4-chloro-3- -(trifluoromethyl)benzenesulfonamide;

'[00465] 5-(4-chloro-2- (4-ch|oro-3-(tnf|uoromethyl)phenylsulfonamldo)-5-

fluorophenyl)-4 ~(1 H-pyrazol-3—yl)-4H-1 2,4-triazole-3-carboxamide; and
[00466) N-(2-([1 .2,4]tnazolo[4,3-a]pynmldm-3-yl)-4-ch|orophenyl)-4-
tert-butylbenzenesl_.llfonamide.

[00467] Compqsiﬁoné that Modulate Chemokine activity

[00468] In another aspect, the present invention provides compositions
that modulate chemokine activity, specifically CCRé activity or CCR9 activity.
‘Generally, the compositions for modulating chemokine receptor activity in’
humans and animals will comprise a pharmaceutncally acceptable excnplent or
diluent and a compound baving the formula provided above as formula 0.

' [Q0469] The term “composition” as used herein is intended to

encompass a product comprising the specified ingredients in the specified

amounts, as well as any product which results, directly or indirectly, from

combination of the specified lngredlems in'the specified amounts. By
"phammaceutically acceptable® it is meant the carrier, diluent or excipient must

be compatible with the other ingredients of. the formulation and not deleterious

to the recipient thereof.

' [00470) The phamaceutical cbmpositions for the administration of the

~ compounds of this invention may convemently be presemed in unit dosage

form and- may be prepared by any of the methods well known i in the art of
pharmacy. All methods include the step of bringing the active ingredient into

. association with the carrier which constitutes one or more accessory
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ingredients. In general, the phamaceutical compositions are prepared by
uniformly and intimately bringing the active ingredient into association with a
liquid carrier or a finely divided solid carrier or both, and then, if necessary,
shaping the product into the desired formulation. In the phammaceutical
composition the active object compound is included in an amount sufficient to
produce the desired effect upon the process or condition of diseases.
[00471]} The pharmaceutical compositions containing the active
ingredient may be in a form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions, dispersible powders or
granules, emulsions and self emulsifications as described in U.S. Pat. No.
6,451,339, hard or soft capsules, or syrups or elixirs. Compositfons'intended
for oral use may be prepared according to any method known to the art for the

~manufacture of phammaceutical compositions. Such compositions may

contain one or more agents selected from sweetening agents, flavoring

. agents, coloring agents and preserving agents in order to provide

phamnaceutically elegant and palatable preparations. Tablets contain the

- active ingredient in admixture with other non-toxic pharmaceuﬁcally

acceptable excipients which are suitable for the manufacture of tablets.
These excipients may be, for example, inert diluents such as cellulose, silicon
dioxide, aluminum oxide, calcium carbonate, sodnum carbonate, glucose,
‘mannitol, sorbitol, lactose, calcium phosphate or sodium phosphate;
granulating and disintegrating agents, for example, com starch, or alginic
acid; binding agents, for example PVP, cellulose', PEG, starch, gelatin or
acacia, and lubricating agents, for example magﬁesium stearate, stearic acid
-or talc. The tablets may be uncoated or they may be coated enterically or
otherwise by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer

-period. For example, a time déléy materiai such as glyceryl monostearate or

glyceryl distearate'may be employed. They may also be coated by the

techniques described in the U.S. Pat. Nos. 4 .256,108; 4,166,452; and

4,265,874 to form osmotic therapeutic tablets for control release.
[00472] Formulations for oral use may also be presented as hard gelatin
capsules wherein the active ingredient is mixed with an inert solid diluent, for
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example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin
capsules wherein the active ingredient is mixed with water or an oil medium,
for example peanut oil, liquid paraffin, or olive oil. Additionally, emulsions can
' be prepared with a non-water miecible ingredient such as oils and stabilized
with surfactants such as mono—digiycefides.' PEG esters and the like.
{00473) Aqueous suspensione contain the active materials in admixture
with excipients suitable for the ménu(ac_ture of aqueous suspensions. Such
excipients are suspending agents, for example sodium
carboxymethylceliulose, methylcellulose, hydroxypropylmethylcellulose
sodium alginate, polyvmyl-pyrroludone gum tragacanth and gum acacia;
dispersing or wettmg agents maybe a n‘aturally-occumng.phosphatnde, for

:example lecithin, or coridensation products of an alkylene oxide with fatty
:-icids. for example polyoxyethylene stearate, or condensation products-of
ethylene oxide with long chain aliphatié alcohols, for exampie

: heptadecaethyleneoxycetanol or condensation products of ethylene oxide
with partial esters, derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate or condensation products of ethylene
oxide with partial esters.derived from fatty acids and hexitol anhydrides, for
example polyethylene sorbitan monooleate. The aqueous suspensions may
also contain one or more preservauves, for example ethyl, or n-propyl,
p-hydroxybenzoate, one or more coloring agents, one or more flavoring
agents, and one or more sweetening agente, suéh as sucrose or saccharin.

' [00474) Oily suspensions may be formulated by suspending the active
ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or
coconut oil, or in-a mineral oil such as liquid paraffm. The oily suspensions
may contain a thickening ‘agent, for example beeswax, hard paraffin or cetyl
alcohoi. Sweetemn_g agents such as those set forth above, and flavoring
agents may be added to .pro-'vide a palatable oral preparation. These
compositions may be preserved by the addition of an anti oxidant such as
ascorbic acid. '

[00475] Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in
admlxture with a dispersing or wettmg agent, suspendmg agent and one or
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more preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
excipients, for example sweetening, flavoring and coloring agents, may also
be present. |

t004761 The phamaceuticél compositions of the invention may also be
in the form of oil in water emulsions. The oily phase may be a vegetable oil,
for example olive oil or arachis oil, or a mineral oil, for example liquid paraffin
or mixtures of these. Suitable emulsifying agents may be naturally-occurring
gums, for example gum acacia or gum tragacanth, naturally-occurring
phosphatides, for example soy bean, lecithin, and esters or partial esters
derived from fatty acids and hexitol anhydrides, for example sorhitan
monooleate, and condensation products of the said partial esters with
.ethylene oxide, for example polyoxyethylene sorbitan monooleate. The
emulsions may also contain. sweetening and ﬂavor'ing agents

[00477] Syrups and elixirs may be formulated with sweetening agents,
for example glycerol, propylene glycol, sorbltol or sucrose. Such formulations
may also contain a demulcent, a preservatlve and ﬂavonng and coloring
agents Oral solutions can be prepared in comblnatlon with, for example
cyclodextrin, PEG and surfactants. )

-’[00478] The pharmaceutical compositions may be in the form of a sterile
mjectable aqueous or oleaginous suspensnon This suspension may be
‘formulated according to the known art ‘using those suitable dlspersmg or
wetting agents and suspending agents which have been ‘mentioned above.

_The sterile injectable preparation may also be a sterile injectable solution or

suspension in a non toxic parenterally aoceptable dlluent or solvent, for
examp!e as a solution in 1 +3-butane diol. Among the acceptable vehicles-and
solvents that may be employed are water, Ringer's solution and isotonic
sodium chloride solution. In addition. sterile, axed oils are conventionally
employed as a solvent or suspending medium: For this purpose any bland
“fixed oil may be employed including synthetic mono- or diglycerides. In

* addition, fatty acids such as oleic acid _find use in the preparation of

injectables.
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[00479] The compounds of the present invention may also be
administered in the form of supposiiories for rectal administration of the drug.
These compositions can be prepared by mixing the drug with a suitable non-
irritating excipient which is solid at ordinary temperatures but liquid at the _
rectal temperature 'and will therefore melt in the rectum to release the drug.
Such materials are cocoa butter and polyethylene glycols. Additionally, the
compounds can be administered via ocular delivery by means of éolutions or
ointments. Still further, transdermal delivery of the subject compounds can be
accomplished by means of iontophoretic patches and the like.
[00480} For topical use, creams, ointments, jellies, solutions or
'suspensions containing the compounds of the present invention are
employed. As used herein, topical application is also meant to include the
use of moutﬁ washes and gargles.
'[00481] The pharmaceutical compositions and methods of the present
“invention may further-(:ompriée other therapeutically active compounds as
noted herein, such as those applied in the treatment of the above mentioned
palhologlcal condmons
[f00482]  Inone embodiment, the present invention provides a -
composition consisting of a pharmaceullcally acceptable carrier and a
compound of the invention. -

-[00483] Methods of Treatment .

[00484] Depending on the disease to be treated and the subject's
éohdition, the cdmpqunds and compositions of the present invention may be
~ administered by oral, parenteral (e.g., iniramljscular, intraperitoneal,
intravenous, ICV, intracistemal injection or infusion, subcutaneous injection,
or implant), inhalation.- nasal, vaginal, rectal, sublingual, or topical routes of

. administration and may be formulated, alone or together, in suitable dosage
unit formulations containing conventional non toxic phamaceutically
‘acceptable carriers, adjuvants and vehiéles appropriate for each rouse of
administration. The presentinvention also contemplates administration of the
mtnpounds and compositions of the present invention in a depot formulation.
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[00485] In the treatment or prevention of conditions which require
chemokine receptor modulation an appropriate dosage fevel will generally be
about 0.001 to 100 mg per kg patient body weight per day which can be
administered in single or multiple doses. Preferably, the dosage level will be
about 0.01 to about 25 mg/kg per day; more preferably about 0.05 to about
10 mg/kg per day. A suitable dosage level may be about 0.01 to 25 mg/kg
per day, about 0.05 to 10 mg/kg per day, or about 0.1 to 5 mg/kg per day.
Within this range the dosage may be 0.005 to 0.05, 0.05 to 0.5, 0.5 to 5.0, or
5.0 to 50 mg/kg per day. For oral administration, the compositions are
preferably provided in the form of tablets containing 1.0 to 1000 milligrams of
the active ingredient, particularly 1.0, 5.0, 10.0, 154.0. 20.0, 25.0, 50.0, 75.0,
100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 900.0,
and 1000.0 milligrams of the active ingredient for the symptomatic adjustment
of'the dosage to the patient to be treated. The compouhds may be
administered on a regimen of 1 to 4 times per day, preferably once or twice

" per day. ‘ . ’

[00486] It will be understood, however, that the specific dose level and

' frequency of dosage for any pahicu_lar batient may be varied and will depend
upon a vériety' of factors including the activity of the specific compound
employed, the metabolic stability and length of action of that compound, the
age, body weight, hereditary characteristics, general health, sex, diet, mode
and time of administration, rate of excretion, drug combination, the severity of
the pam‘cular condition, and the host un’dergoin'g therapy.

| {00487] in still other embodiments, the present methods are directed to
the treatment of allergic diseases, wherein a compound or composition of the

' inventién is administered either alone or in combination with a second

therapeutic agent, wherein said second therapeutic agent is'an antihistamine.

When used in combination, the practitioner can administer a combination of

the compound or composition of the present iriyenlion and a second

therapéutic agent. Also, the compound or composition and the second

therapeutic agent can be administered sequentially, in any order.

[00488] The compounds and compositions of the present invention can

‘be combined with other compounds and compositions having related utilities
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to prevent and treat the condition or disease of interest, such as inflammatory
conditions and diseases, including inflammatory bowel disease, allergic
diseases, psoriasis, atopic dermatitis and asthma, and those pathologies
noted above. Selection of the appropriate agents for use in combination
therapies can be made one of ordinary skill in the art. The combination of
therapeutic agents may aét synergistically to effect the treatment or -
prevention of the various dnsorders Using this approach, one may be able to
achieve therapeutic efficacy with lower dosages of each agent, thus reducmg
the potential for adverse side effects.

-[00489] In treating, preventing, ameliorating, controlling or reducing the
risk of inflammation, the compounds of the present invention may be used in
conjunction with an anti-inflammatory or analgesic agent such as an opiate
agonist, a lipoxygenase inhibitor, such as an inhibitor of 5-lipoxygenase, a
Cyclooxygénase inhibitor, such as a cyclboxygenase-z inhibitor, an interleukin
inhibitor, such as an.interleukin-1 inhibitor, an NMDA antagoriist, an inhibitor
of nitric oxide or an inhibitor of the synthesis of nitric oxide, a non-steroidal

anti-inflammatory agent, or a cytokirie-,suppi'essing anti-inflammatory agent,

for exarh'ple with a compound such as écetaminophen aspirin, codeine,
biological! TNF sequestrants, fentanyl, ibuprofen, mdomethacm ketorolac,
morphine, naproxen, phenacetan piroxicam, a steroidal analgesuc sufentanyl,
sunhrjadac, tenidap, and the like.

[b0490] Similarly, the compounds of the present invention may be
admtmstered with a pain reliever; a potentiator such as caffeine, an H2-
antagonist, simethicone, aluminum or magnesium hydroxide; a decongestant
such as pseudophedrine; an antitussive such as codeine; a diuretic; a

sedating or non-sedating antihistamine; a very late antigen (VLA-4)
ahtagonist; an immunosuppressant such as cyclosporin, tacrolimus,
rapamycin, EDG feceptor agonists, or other FK-506 type _
immunosuppreésants; a steroid; a non-steroidal anti-asthmatic agent such as
a BZ;agonist, leukotriene antagonist, or leukotriene b_iosynthésis inhibitor; an

. inhibitor of phosphodiesterase tybe IV {PDE-IV); a chol‘estérol Idwering agent

such as a HMG-CoA reductase inhibitor, sequestrant, or cholesterol
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absorption inhibitor; and an anti-diabetic agent such as insulin, -u-glucosidase
inhibitors or glitazones. .

[00491] The weight ratio of the compound of the present invention to the
second active ingredient may be varied and will depend upon the effective
dose of each ingredient. Generally, an effective ddse of each will be used.
Thus, for example, when a compound of the present invention is combined
with an NSAID the weight ratio of the compound of the present invention to
the NSAID will generally range from about 1000:1 to about 1:1000, preferably
about 200:1 to about 1:200. Combinatfons of a compOu'nd of the present
invention and other active ingredients will generally also be within the
aforementioned range, but in each case, an effecﬁve dose of each active
ingredient should be used. '

[00492]. Methods of Treating or Preventing CCR2-mediated
Conditions or Diseases ' »
[00493] In yet another aspect, the present invention provides rﬁethods of
treating or ‘preVer{ting a CCR2-mediated condition or diseése by administering
to a subject having such a condition or disease a therapeutically effective
amount of any compound of formula (1) above. Compounds for use in the
present mefhods include those compounds.according to formula (1), those
‘provided above as embodiments, those specificain e‘xerﬁpliﬁed in the
- Examples below, and those provided v_vith specific structures herein. The
“subject” is defined herein to include animals éuch as mammals, including, but
not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs,
cats, rabbits, rats, mice and the like. In préferred embodiments, the subject is
a human. v )
[00494] As used herein, the phrase “CCR2-mediated condition or
- disease” and related phrases an.d terms refer to a condition or disease
characterized by inappropriate, i.e., less than or greater than normal, CCR2
functional activity. Inappropriate CCR2 functional activity might arise as the
result of CCR2 expression in cells which normally do not express CCR2,
~increased CCR2 expression (leading to, e.g., inflammatory and
immunoregulatoi'y disorders and diseases) or decreased CCR2 expression.
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Inappropriate CCR2 functional activity might aiso anse as the result of MCP-1
secretion by cells whlch nomally do not secrete MCP-1, increased MCP-1
expression (leading to, e.g., inflammatory and immunoregulatory disorders
and ,diseasé's)_ or decreased MCP-1 expression. A CCR2-mediated condition
or disease may be completely or partially mediated by inappropriate CCR2
functional activity. However, a CCR2-mediated condition or disease is one in
which modulation of CCR2 results in some effect on the underlying condition
or disease (e.g., a CCR2 antagonist results in some improvement in patient
well being in at least some patients). Furthermore, MCP-2, 3 and 4 are also
CCR2 ligands. ‘

[00495] in one embodiment, the present invention provides a method of
treating a CCR2-mediated condition oi disease involving administering to a
subject a safe and effective amount of the compound or composition of the
invention. '

[0049’6] In one embodiment, the present invention provudes a method of
treating a CCR2-meduated condition or disease involving admlmstenng toa
subject a safe and effective amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is atherosclerosis.
[00497] In one embodiment, the present invention provides a method of
treatlng a CCR2-med|ated condition or disease involving admmlstenng toa
'subject a safe and effective amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is restenosis.
[00498] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or-disease involving administering toa
subject a safe and eﬂectlve amount of the compound or composition of !he
invention, where the CCRZ-mednated condition or disease is multiple
sclerosis. ' )

{00499) In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering toa
subject a safe and eff_éctive amount of the compound or composition of the
invention, where the CCR2-mediated condition or disease is selected from the
group consisting of ihﬂammatory bowel disease, renal fibrosis, rheumatoid
arthritis, obesity and non-insulin-dependent diabetes.
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[00500] In one embodiment, the present invention provides a method of
treating.a CCR2-mediated condition or disease involving administering to a
subject a safe énd effective amount of the compound or composition. of the
invention, where the CCR2-mediated condition or disease is type 2 diabetes.
[00501] In one embodiment, the present invention provides a method of
treating a CCR2-mediated condition or disease involving administering to a
subject a safe and effective amount of the cdmpound or composition of the
invention, where the CCR2-mediated condition or disease is selected from_ the
group consisting of chronic obstructive pulmonary disease, idiopathic
puimonary fibrosis and idiopathic pneumonia.syndrome.

[00502] "In one embodiment, the present invention provides a method of
treating a CCh2~m§diated condition or disease involving administering to a
subject a safe and effective amount of the compound or compos_itigin of the
invention, where the administering is ofal, parenteral, rectal, transdermal,
sublingual, nasal or topical. '

.[00503] In one erﬁbodiment, the present invention provideé a method of
tréating a CCR2—mediate_d‘condition or disease involving'adminiSteridg toa
subject a safe and effective amount of the compound or composition of the
invention, where the compound is administered in combination with an anti-
in'ﬂarhmato:y or ar!algesic agent. .

[{00504] in one ‘embodiment, the present invention prbvides a method of
‘trealing a CCR2-mediated condition of disease involving administering to a
subject a safe and effective amount of the compound or composition of the
inyentibn, where an anti-inflammatory or analgesic agent is also administered.
[06505] In one embodiment, the present invention provideé'a method of
modulating CCR2 function in a cell, where the CCR2 function in the cell is
modulated by contacting the cell Mth a CCR2 modulating amount of' the
compound of the present invention.

- [00506] in one embodiment, the present invention provides a method of

treating a CCR2-mediated condition or disease involving administering to a

. subject a safe and effective amount of the compound or composition of the

invention, where the disease is selected from the group consisting of
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pulm‘onary fibrosis, transplantation rejection, graft-versus-host disease and
cancer.

{00507] In yet other embodiments, the present methods are directed to
the treatment of psoriasis wherein a compound or cbmposition of the
invention is used alone or in combination with a second therapeutic agent
such as a corticosteroid, a lubricant, a keratolytic agent, a vitamin D;
derivative, PUVA and anthralin.

[00508] In other embodiments, the present methods are directed to the
treatment of atopic denmatitis using a compound or composition of the '
invention either alone or in combination with a.second therapeutic agent such
as a lubricant and a corticosteroid.

[00509] In further embodiments, the present methods are directed to the
treatment of asthma using a compound or composition of the mventlon either
alone orin combunanon with a second therapeutlc agent such as a f2-agonist
and a corticosteroid.

[00510] Methods of Treating or Preventing CCRQ-medlated

" Conditions or Diseases

{00511) in yet another aspect, the present invention provides methods of
treating or preventihg a CCR9-mediated condition or disease by administering
to a subject having such a condition or disease a therapeutically effective
amount of any cor'ripound of formwula (1) above. .Compounds for use in the
present methods include those compounds according to formula (l) those.
provided above as embodlments, those specifically exemplified in the
Examples below and those provided with specific structures herein. The

“subject” is defmed herein to include animals such as mammals, including, but’

not limited to, primates (e.g., humans) cows, sheep, goats, horses, dogs,
cats, rabbits, rats, mice and the like. In preferred emboduments the subject is
a human.

{00512]  As used herein, the phrase “CCR9-mediated condition or

disease” and related phrases and terms refer to a condition or disease
charactenzed by inappropriate, i.e., Iess than or greater than normal, CCR9
functional activity. Inappropriate CCR9 functional activity might arise as the
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result of CCR9 expression in célls which nomally do not express CCRQ.
increased CCR9 expression (!eading to, e.g., inflammatory and
immunoregulatory disorders and diseases) or decreased CCR9 expression.
Inappropriate CCR9 functional activity might also arise as the result of TECK
secretion by cells which normally do not secrete TECK, increased TECK
expression (leading to, e.g., inflammatory and immunoregulatory disorders
and diseases) or.decreased TECK expression. A CCR9-mediated condition
or disease may be completely or partially mediated by inappropriate CCR9
functional activity. However, a CCR9-mediated condition or disease is one in
which modulation of CCR9 results in some effect on the underiymg condltnon
or disease (e.g., a CCR9 antagonlst results in some lmprovement in patlent
well being in at least some patients).
[00513] The term “therapeutically effective amdunt" méans the amount
of the subject compound that will elicit the biological or medical response of a
cell, tissue, system, or animal, such as a human, that is being sought by the
researcher, veterinarian, medical doctor or other treatmént provider.
{oo514) Diseases and conditions associated with inflammation, immune
diso}ders. infection and cancer can be treated or prevented _with' the present
compounds, compositions, and methods. In one group ofr:emb.o'd-iments.
diseaées or conditions, including chronic diseases, of humans or other
species can be treated with inhibitors of CCR9 function. These diseases or
conditions include: - (1) allergic diseases such as systemic anaphylaxis or
hypersensitivity responses, drug allergies, insect sting allergies and food

~ allergies, (2) inflammatory bowel diseases, such as Crohn's disease,
ulcerative colms ileitis and enteritis, (3) vaginitis, (4) psoriasis and
inflammatory dermatoses such as dermatms eczema, atoplc dematitis,
allergic contact dermatitis, urticaria. and pruritus, (5) vasculms
(6) spondyloarthropathies, (7) scleroderma, (8) asthma and resplratory '
allergic diseases such as allerglc asthma, allergic rhinitis, hypersensitivity lung
diseases and the like, (9) autoimmune diseases, such as fibromyalagia,
scleroderma, ankyldsing spondylitis, juvenile RA, StilP's disease, polyarticular
juveriile RA, pauciarticutar juvenile RA, polymyalgia rheumatica, rheumatoid
arthritis, psoriatic arthritis, osteoar.tbritis, polyarticular arthritis, multiple
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sclerosis, systemic lupus erythematosus, type | diabetes; type 1l diabetes,
glomerulonephritis, and the like, (10) graft rejection (including allograft
rejection), (11) graft-v-host disease (including both acute and chronic),

(12) other diseases in which undesired inflammatory responses are to be
inhibited, such as atherosclerosis, myositis, neurodegenerative diseases (e.g.,
Alzheimer's disease), encephalitis, meningitis, hepatitis, nephritis, sepsis,
sarcoidosis, allergic conjuncitivitis, ofitis, chronic obstructive pulmonary
disease, sinusitis, Behcet's syndrome and gout, (13) immune mediated food
allergies such as Coeliac (Celiac) disease (14) pulmonary fibrosis and other
fibrotic diseases, and (15) irritable bowel syndfome

[0051 5] In another group of embodiments, diseases or conditions can be

treated wnth modulators and agonists of CCR9 function. Examples of

diseases to be treated by modulating CCR9 function.include cancers,-
cardiovascular diseases, diseases in which angiogenesis or
neovascularization play a role (neoplastic diseases, retmopathy and macular
degeneration), infectious diseases (viral infections, e.g., HIV infection, and
4bactenal infections) and immunosuppressive dlseases such as organ:
transplant condmons and skin transplant conditions. The temm “organ
transplant cqndltlons is means 1o include bone marrow transplant conditions
and solid organ (e.g., kidney, liver, iung, heart, pancreas or combination
thereof) transplant conditions. |

t0051'6] Preferably. the present methods are dlrected to the treatment of
diseases or conditions selected from inflammatory bowel disease lncludmg
Crohn's disease and Ulcerative Colitis, allergic diseases, psonasns. atopic
dermatitis and asthha, autoimmune disease such as rheumatoid arthritis and
‘immune-mediated food allergies such és Coelaic disease.

[00517] In yet other embodiments, the present methods are directed to
the treatment of psoriasis where a compound or composition of the invention
is used alone or in combination with a second therapeutic agent such as a
corticosteroid, a lubricant, a keratolytic agent, a vitamin D5 derivative, PUVA
and anthralin.

-{00518] In other embodiments, the present methods are durected to the
treatment of atoplc dermatitis using a compound or composition of the
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invention either alone or in combination with a second therapeutic agent such
as a lubricant and a corticosteroid.

[00519] In further embodiments, the present methods are directed to the
treatment of asthma using a compot‘md or composition of the invention either
alone or in combination with a second therapeutic agent such as a fi2-agonist
and a corticosteroid. '

[{00520] Preparation of modulators

[00521] The following examples are offered to illustrate, but not to limit,
the claimed invention. A

[00522] Additiorially. those skilled in the art will recognize that the
molecules claimed in this patent may be synthesized using a variéty of
standard organic chemistry transformations. . '
[00523] Certain general reaction types employed widely to synthesize
target compounds in this invention are summarized in the examples.
Specifically, generic procedures for sulfonamide formation, pyridine N-oxide
formation and 2-aminophenyl-arylmethanone synthesis via Fried'él-Crafts type
approaches are given, but numerous other standard chemistries are
described within and were employed routinely. ‘

[00524) Whilé not intended to be e*haustive, rep_reséntative synthetic
organic trénsformations which can be used to prepare compounds of the
invention are included below.

[00525] These rebresentativé transformations include; standard
functional group manipulations; reductions such as nitro to amino; oxidations
of functional groups including alcohols and pyridines; aryl substitutions via
'iPSO or other mechanisms for the introduction of a variety of groups including
nitrile, méthyl and halogen; protecting group introductions and removals;
Grignard formation and reaction with an electrophile; metal-mediated cross
couplings includihg but not limited to Buckwald, Suzuki and Sonigashira
reactions; halogenations and other electrophilic aromatic substitution
reactions; diazonium salt formations and reactions of these species;
etherifications; cy@lative condensations, dehydratiohs, oxidations and
reductions leading to heterbaryl groups; aryl metallations and

n
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transmetallations and reaction of the ensuing aryl-metal species with.an
electrophile such as an acid chloride or Weinreb arﬁide; amidations;
esterifications; nucleophilic substitution reactions; alkylations; acylations;
sulfonamide formation; chlorosulfonylations; ester and related hydrolyses. and
the like.

[00526] Certain molecules claimed in this patent can exist in different
enantiomeric and diastereomeric forms and all such variants of these
compounds are within the scope of the invention.

[00527] In the descriptions of the synih,eses that follow, some precursors
were obtained from commercial sources. These commercial sources include
Aldrich Chemiéal.Co.. Acros Organics,bRyan Scientific Incorporated, Oakwood
Products Incorporated, Lancaster Chemicals, Sigma Chemical Co., Lancaster
Chemical Co., TCl-America, Alfa Aesar, Davos Cheniicals. and GFS
Chemicals. | . »

[00528] Compounds of the im)ention. including those listed in the table of
activities, can be. made by the methods and approaches described in the
following experimental section, and by the use of standard organic chemistry

- transformations that are well known to those skilled in the art.

[00529] Examples

{00530} A The above compounds and others within the scope of this
invention can .be_a made and lestéd for activity using the following procedures.
[00531] - Exemplary compounds used in the method of the invention and
in pharmaceutical compositions of the invention include but are not limited to
the compounds listed in Table 1. Phammaceutically acceptable salts of the
compounds listed in Table 1 are also useful in the method of the invention and
in pharmaceutical compositions of the invention.

Table 1: Exemplary compounds
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[00532]' The above compounds and others within the scope of this

- [00533]

invention can be made and tested for activity using the following procedures.
Reagents and solvents used below can be obtained from
commercial sources such as Aldrich Chemical Co. {Milwaukee, Wisconsin,
USA). 'H-NMR were recorded on a Varian Mercuiy 400 MHz NMR
‘spectrometer. Significant peaks are tabulated in the order: multiplicity (br,
broad; s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet) and number of
protons. Mass spectrometry results are reported as the ratio of mass over
charge, followed by thé relative abundance of each ion (in parenthesis). In
tables, a single m/e value is reported for the M+H (or, as noted, M-H) ion
containing the most common atomic isotopes. lsotobe pattems cdneSpond to
the expected formula in all cases. Electrospray ionization (ES!) mass.
Spectrometry analysis was conducted on a Hewlett-Packard MSD .
electrospray mass spectrometer using the HP1100 HPLC for sample delivery.
Normally the analyte was dissolved.in methanol at 0.1 mg/mL and 1 microliter
was infused with the delivery solvent into ihe mass spectrometer, which
scanned from 100 to 1500 daltons. All bompounds coui‘d be analyzed in the
positive ESI mode, using acetonitrile / water with 1% formic acid aé the
delivery solvent. The comp’o-.inds provided below could also be analyzéd in
the negative ESI mode, using 2 mM NH,OACc in acetonitrile / water as delivery

system.
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[00534] - General Procedure A — exemplified for 4-tert-Butyl-N-(4-chloro-
2-hydrazinocarbonyl-phenyl)benzenesulfonamide

NH20

1. S0CY,
NazHPO. o reliux
gfs‘m-« o 2 hydrazine 8’5 “NH O
O=g H ocM -2
6’ 70 °c -10°C-n H

[00535] Step 1: 2-Amino-5-chlorobenzoic acid (200 g, 1.17 mol) was
added to a solution of sodium hydrogen phosphate (497 g, 3.50 mol) in water
(24 L) at70°C and was stirred until homogeneous (~10 min). 4-tert-
Butylbenzenesulfonyl chloride (353 g, 1.52 mol), dissolved in 800 mlL p-
dioxane, was added to the stirring aniline solution in a steady stream overa Y2
hour period via a 1 liter addition funnel. The resultant mixture was stirred at 70
°C ovemight. The followmg day, upon LCMS verification of consumption of the
- aniline, the reaction mixture was divided into two equal portions for ease of
handling. Each portion was poured in a slow stream into two liters of rapidly
stirring 2 M HC/H20 in a four liter Erlenmeyer flask. The reSqltant precipitate
was collected by vacuum filtration and washed well with water The precipitate
* from each portion were subsequently combined and dried in vacuo to afford
320 g 2- (4—tert-butyl benzenesulfonylammo) S-chloro-benzoic acid as an off-
white solid _(87% yield): HPLC retention time = 2.76 minutes (Agilent Zorbax
SB-C18, 2.1X50 mm, Sy, 35 °C, using a 1 mL/min flow rate, a 2.5 minute
gradient of 20 - 100% B with a 1.1 minute wash at 100% B (A = 0.1% formic
acid / 5% acetonitrile / 94.9% water, B =0.08% formic acid / 5% water/ 94.9%
acetonitrile)); MS (ES) M+H expected 368.0, found 368.0.
~ [00536] Step 2: Thionyl chloride (300 mL., 4.11 mol) was introduced to a
1 liter round bottom flask fitted with a rhagnetic stir bar. 2-(4-tert-Butyl-
benzenesuIfonylamino)-s-chloro-benzoic acid (80 g, 218 mmol) was added
under rapid agitatio_h and the mixture was heated at reflux under a nitfogen
atmosphere. The reaction progress was monitored by the addition of a few
dropé of the reaction mixture into ~1 mL of20 M dimveihylamine in THF,
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followed by LCMS'analysis. Complete conversion to the dimethyl amide was
observed at 1.25 h. The crude mixture was subsequently concentrated in
vacuo to produce a thick yellow oil which was then dissolved in 100 mL
toluene and concentrated again to generate 2-(4-tert-butyl-
benzenesulfonylammo)-5-chloro-benzoyl chloride as a pale yellow solid which
was utilized directly in the next step. )
[00537] Step 3: The crude 2-(4-tert-butyl-benzenesulfonylamino)-5-
chlorobenzoyl chloride was dissolved in dichloromethane (300 mL) and
transferred to an addition funnel. Hydrazine hydrate (212 mL, 4.35 mol),
dissolved in 1.2 L dichloromethane in a 4 L Erdenmeyer ﬂésk, was cooled to -
10 °C in a dry ice- acetone bath and the acyl chloride solution was added in a
slow stream to the stirring hydrazine solution over a 15 minute period. The
cold bath was subs’equently-removed following the addition and LCMS
analysis at 15 minutes indicated the reachon was complete. The resultant
reaction mixture was quenched with water (500 mL), resultung in a voluminous
white precipitate that was collected by vacuum filtration. The precipitate was
slurried in 800 mL ethyl acetate and acetic acid. was added while stirring until
a homogeneous solution was formed. The solutaon was transferred to a
separatory funnel and extracted with 3 X 100 mL of water. The aqueous
phases were discarded anq the organic phase was dried over sodium sulfate,
filtered, and concentrated in vacuo to produce 4-tert-butyl-N-(4-chloro-2-
hydrazinocarbonyl;_phenyl)benzenesulfonam_ide (71 g) in an 85% yield: HPLC
retention time = 2.49 minui_es; MS (ES) M+H expected 382.0, found 382.0.

[00538] 4-tert-Butyl-N-(4,5-difluoro-2-hydrazinocarbonyl-
phenylf)benzenesulfonamide

) . 1.S0Ck - :
C P HPO,
) OH . Nay ] O= . tei.!ux 0=
; Dioxane g NH O 2. hydrazine g NH O

F O H0 OH ocM w-NHe
° 70°C <10°C-n H
F F
F F
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[00539]  4-tert-Butyl-N-(4,5-difluoro-2-hydrazinocarbonyl-
phenyl)benzenesulfonamide was synthesized from 2-amino-4,5-

-difluorobenzoic acid according to general procedure A.

[00540] 4-tert-Butyl-N-(5-fluoro-2-hyd razinocarbonyl-
phenyl)benzenesulfonamide

NHz © 1.50CI,
/©)‘\OH . NaHPO, o: réflux
———— . 0%
F Dioxane 3; “NH O 2. hydrazine
0:5\ HO DCM
g - -10°C-nt

F

[00541]) 4-tert-Butyl-N-(5-fluoro-2-hydrazinocarbonyl-

phenyl)benzenesulfonamide was synthesized from 2-amino-4-fluorobenzoic

acid according to general procedure A.

[00542] 4—tert-qul-N-(5-chlo ro-2-hydrazinocarbonyl-
phenyhbenzenesulfonamide

1. S0CL,
OH NaHPO, reftux
+ ——————— O=g_ O=g,
o ) Dioxane g NH O 2. hydrazine g NH O
. 0:/15\0 H,0 ] OH DCI\: N,NHQ
o 70°C . -10°C-nt H
¢} : [¢]

[00543] 4-tert-Butyl-N-(_s-ﬂuoro-z-hydrazinocarbonyl- .

phenyl)benzenesulfonamide was synthesized from 2-amino-4-chlorobenzoic

acid according to general procedure A.

[00544] 4-Chlo'ro-N-(S.-chloro-2~hydrazinocarbonyl-ghehyl)—3-

trifluoromethyl-benzenesulfonamide
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o"s‘ (=] 70°C OH -10°C -t
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[00545] 4-Chloro-N-(5-chloro-2-hydrazinocarbonyl-pheriyl)-3-

tnfluoromethyl-benzenesulfonamlde was synthesized from 2-amino-4-

n-NHe

" chlorobenzoic acid according to general procedure A,

[00546] 4-Chloro-N-(5-chloro-4-fluoro-2-hydrazinocarbonyi-phenyl)-3-

trifluoromethyl-benzenesulfonamide

t {]
CFy . CFy
e ¢ or - 1.50Cl
O oH 2 NaHPO, ratiux

) O~§ - Ot’ﬁ‘
a” o ~Di:;:>ne T NH T 2 ;ycd;‘azme o NH aH,
F e 70°C G] OH -10°C-n i
’ ’ Cl Cr

F F

[00547] 4-Chloro-N-(5- -chloro-4- ﬂuoro-2-hydrazmocarbonyl -phenyl)-3-
inﬂuoromethyl-benzenesulfonamnde was synthesized from 2-ammo-4—chloro-
5-fluorobenzoic 80ld according to general procedure A.

[00548] General Procedure B as exemplified for }4'—tert-Bu' I:N-(4-chloro-
S-fiuoro-2-hydrazinocarbonyl-phenyl) benzenesulfonamide

1. NaHCO,
Dioxane .
fiHz © HO 1.50C1,
oH 60°C o. .- reftux
— . Os5. =s_
F 2.NCS 6§ NH O 2. hydrazine &g NH O
O:"s\cl AcOH H DCm ) ANHy
o 80°C . -10°C - ¢t H
F F
Q

[00549] Step 1: 2-Amino-4-fluorobenzoic acid {25 g, 161 mmol) was
added to a solution of sodium bicarbonate (54.1 g, 645 mmol) in water (2. 4 L)
at room temperature and was stirred until homogeneous The resultant
solution was heated to 60 °C in an oil bath. 4—tert-Butylbenzenesulfonyl |
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chioride (45.0 g, 193 mmol), dissolved in 200 mL p-dioxane, was
subsequently added dropwise to the stirring aniline solution in a steady
stream over a 30 min period. The reaction mixture was stirred at 60 °C
ovemight. The following day, upon LCMS verification of oonsumptlon of the
aniline, the solution was poured in a slow stream into one hter of rapidly
stirring 2 M HCVHO. The resultant precipitate was collected by vacuum
filtration, washed thoroughly with water, and dried in vacuo to afford 46 g of 2-
(4~tert'-butyl-benzenesulfonylamino)—4-ﬂuoro—benzoic'acid as an off-white solid
(82% yield): HPLC retention time = 2.68; MS {ES) M+H expected 352.0, found
352.0.

[00550] Step 2: 2- (4-teft-Butyl-benzenesulfonylammo)-4-ﬂuoro-benzonc
acid (23 g. 65.5 mmol) was added to 230 mL of stirring acetic acid in a 500
mL round bottom flask. N—_chlorosucclmmude (17.5 g, 131 mmol) was then
added and the mixture heated to 80 °C under a N atmosphere. The reaction
was determined to be complete in seven hours according to LCMS analysis.
The heat bath was s_ubsequently removed and the reaction was quenched via
the addition of 250 mL of a 50% solution of sodium metabisulfite. The mixture
immediatel'yv- formed a thick white slurry which was allowed to stir-for
approximately 15 minutes. Vacuum filtration of the slurry resulted ih a white
solid that was washed with a small amount of water and dried in vécuoto
generate 22-g of 2-(4;tertsbutyl-benzenesulfonylamino) 5-chloro-4-fluoro- '
benzoic acid (white solid, 87% yield): HPLC retention time = 2.87 minutes; MS
(ES) M+H expected 386.0, found 386.0.

[00551] Step 3: Thionyl chloride (220 mL, 3.02 mol) was introducedtoa
1 L round bottom flask fitted with a magnetic stir bar. 2-(4-tert-Butyl-
benzenesulfonylamino)-5-chloro-4-fluoro-benzoic acid (22 g, 57.0 mmol) was
added under rapid agitation and the mixture was heated at reflux under a
mtrogen atmosphere The reaction progress was monitored by the addition of -
a few drops of the reaction mixture into ~1 mL of 2. o M dimethylamine in THF,
followed by LCMS analysis. Complete conversion to the dimethyl amide was
observed at'1.25 h. The crude mixture was subsequently concentrated in
vacuo to produce an orange oil. Hexane (50 mL) was added to the flask and
the mixture concentrated again to afford 2-(4-tert-butyl-
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benzenesulfonylamino)-5-chloro-benzoyl chloride as an orange crystalline
solid which was utilized direction in the next step. '

[00552] Step 4: The crude 2-(4-tert-butyl-benzenesulfonylamino)-5-
chloro-4-fluoro-benzoyl chloride (57.0 mmol) was dissolved in
dichloromethane (100 mL) and transferred to an addition funnel. Anhydrous
hydrazine (44 mL, 1.38 mol), dissolved in 300 mL dichloromethane in a one
liter Erlenmeyer flask, was cooled to -10 °C in a dry ice- acetone bath and the
acyl chloride solution was added in a slow stream to the stirming hydrazine
solution over a 15 minute period. The cold bath was subsequently removed
following the addition and LCMS analysis at 15 minutes indicated the reaction
was complete. The resultant reaction mixture was quenched with water (200
mL), resulting in a voluminous white precipitate that was collected by vacuum
filtration. The precipitate was slurried in 500 mL ethyl acetate and acetic acid
was added while stirring until a homogeneous solution was formed. The
solution was transferred to a separatory funnel and extracted with 2 X 50 mL
of water. The aqueous phases were discarded and the organic phase was
dried o{/er sodium sulfate, filtered, and concentrated in vacuoto ;iroduce 4-
tert-butyl-N-(4-qhloro-s-tluoro-2-hydrazinocarbonyl—ph_enyl)-
benzenesulfonamide (16 g) in a 71% yield: HPLC retention time = 2.63
minutes; MS (ES) M+H expected 400.0, found 400.0.

[00553] 4-tert-Butyl-N-(4-chloro-3-fluoro-2-hydrazinocarbonyl-phenvi
benzenesulfonamide '

1. NaHCO,
Dioxane
e @ H0 1. socw, . :
OH @ 60°C o reflux o -
+ =g =g
F 2.NCS SNH O 2. hydrazine d,s NH O
O:Ils\o' AcOH OH DOCM N';‘H
80°C . -10°C -nt H
F

(0055'4] 4-tert-ButyI—N-(4-chloro-_3-ﬂuoro-2-hydrazinocarbonyl-
phenyl)bengenesulfonamide was synthesized from 2-amino-6-fluorobenzoic
acid according to general procedure B.
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[00555] General Proceduie C as exemplified for 4—ien—ButyI-N-|4-chloro-

2-(5-ethyl-4-methyl-4H-[1,2 4}triazol- 3-vl)-5-fluoro phenyl}-

benzenesulfonamlde

Me
MeO
MeQO’ Os
Ox i >,
>S- o> N N—N
o7 N o MeNH,, AcOH
NHNH, Dioxane, 130 °C f‘{
N F . . F
Ct CiI

[00556] A 25 mL scintillation vial was charged with 4-tert-butyl-N-(4-

: chloro-3—fluoro-2-hydrazinodarbonyl—phenyl)—benzenésulfonamide (1.0g, 2.51

mmol) and trimethyl orthopropionate (0.534 mi, 3.76 mmol), and then stirred
for 1 hat 45 °C. To the above re‘actio'n‘ mixture was added methylamine (3.75
mL, 2.0 M in THF); AcOH (0.125 mL), and dioxane (10 mL). The vial was
sealed, heated to 130 °C, and stirred ovemight. The following day, the
reaction mixture was cooled to 0°Cto mduce precipitation of the product The
resultant white solid was filtered and dissolved in EtOAc (50 mL). The
organics were subsequently washed with-saturated NaHCOa 'solution (25 mL),
saturated NH,Cl solution (25 mL), water (25 mL), and brine (25 mL). dried
with Na,SOy4, and concentrated in vacuo to afford the title compound as a
white solid (0.3 g) in 27% yield: "H NMR (400 MHz, CDCls) § 7.62-7:57 (m,
3H), 7.36 (d, 2H), 7.25 (d, 1H), 3.32 (#,_SH), 2.75 (cj. 2H);' 1.45 (1, 3H), 1.30
(s, 9H), MS (ES) M+H expected 451.0, found 451.0. '

: [00557] General Procedure D exemplified for 4-tert-Butyl-N-[4-chioro-5-
ﬂuoro-2—(4-methvl-s—oxazol 4-y1-4H-[1 2 4]tnazol-3-vl)—phenvlL
benzenesulfonamide
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[00558] A 25 mL scintillation vial was charged with oxazole-4-carboxylic

acid methylamide (132 fng, 1.0 mmol), POCI; (0.27 mL, 3 mmol), pyridine
(0.48mL, 6 _hmol) and CH3CN (10 mL). The vial.- was sealed, heated to 40
°C, and stirred for four hours. The voletiles were then evacuated in vacuo and
to the residue was added 4-tert-butyl—N-(4-chloro-5—ﬂu6fd-2—
hydrazinocarbonyl-bhenyl)—benzenesuIfonam‘ide (400 mg, 1.0 mmol),
diisopropylamine (2.0 mL), and dioxane (2.0 mL). The vial was sealed,
heated to 130 °C, and stirred for two hours. The-volatiles were then removed
in vacuo, and the residue was purified via automated silica gel '
chromatography and then HPLC to afford '4‘-tert-butyl—N-[4-chloro-5_-ﬂuoro—2—
(4—methyl—5-oxazol¢4-yl-4H_-[1 ,2.4_]tr_i_azol-3-yl)-phehyl]'-benzenes'ulfonamide as
a white powder: 'H NMR (400 MHz, CDCls) 59.72 (s, 1H), 8.48 (d, 1H), 8.04
(d, 1H) 7.67 (d, 1H), 7.50 (d, 2H) 7.33 (d, 1H), 7.3 (d, 2H), 3.59 (s. 3H) 1.23
(s, 9H), MS (ES) M+H expected 490.1, found 490.0.

[00559] Genera} Procedure E exemplified for 4-tert-ButvI N-f4-chloro-2-

o

hs,p o 1) (COCH,, DCM
’; .

. 57 '
NH © . \ro\/lko,, 2) @) SOCk, Pyridine ) O "NH »:—'i o—<
NHNH, b) Toluens, reflux ' N)'

\ 3) MeNH;, A \

(o] : G

[00560]) Step 1: Oxalyl chloride (0.19 mL, 2.20 mmol) was added to a
solution of isopropoxyacetic acid (200 mg, 1.69 mmol) in dichloromethane (17
mL) and stirred at room temperature for 2 hours. The reaction was
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concentrated and 3 niL of THF was added. The acid chloride solutibn was
subsequently slowly added to a solution of 4-tert-butyl-N-{4-chloro-2-
hydrazinocarbonyl-phenyl)-benzenesulfonamide (645 mg, 1.69 mmol) in 10
mL of THF at O °C. After the reaction was stirred for 1 h, it was quenched with
water and diluted with ethyl acetate. The aqueous phase was extracted with
ethyl acetate (3x) and dichloromethane (2x), and the combined organic layers
were dried over magnesium sulfate and concentréted in vacuo. The crude
reside was purified by flash column chromatégraphy {0-100% ethy! acetate in

~hexane) to yield 4-tert-butyl-N-{4-chloro-2-[N'-(2-isopropoxy-acetyl)-

hydrazinocarbonyl}-phenyl}-benzenesulfonamide as a yellow solid.

[00581] Step 2: Thionyl chloride was added to a solution of 4-tert-butyl-
N—{4-chloro-2-[N'-(2-isopropoxy-acety|)—hydrazinqcarbonyl]—phenyl}-'
benzenesulfonamide (150 mg, 0.312 mmol) and pyridine (66 ul, 0.811 mmol)
in diethyt ether (3 mL). The resultant solution was stirred for 18 h at room
temperature followed by removal of the volatiles in vacuo. 2 mL toluene was
subsequently added and the reaction was heated at reflux for 5 h. The
resultant solution was. concentrated at reduced pressure and the residue
purified via flash column chromatography (0-50% ethYl acetate in hexane) to
afford 4-tert-butyl-N-[4-chloro-2-(5-isopropoxymethyi-{ 1 .3,4]oxadiazol-2-yl)- .
phenyl]-benzenesulfonamide as a white solid.

[00562] Step 3: In a pressure vessel, 4-tert-butyl-N-[4-chloro-2-(5-
isopropoxymethyl-{1,3,4]Joxadiazol-2-yl)-phenyl}-benzenesulfonamide (71 mg,
0.15 mmol) and methyl amine (40% in H0, 1.5 mL, 0.6 mmol) were heated at
135 °C for 18 h. The reaction was coo‘léd to room temperature, concentrated
in vacuo, and the residue purified by flash column chroi'natography (0-50%
ethyl acetate in hexane) to yield the titte compound as a white solid: MS (ES)
M+H expected 477.2, found 477.1. '

[00563] General Procedure F exemplified for 4-tert-Butyl-N-{4-chloro-2-

. [4-methyl-5-(5-methyl-oxazol-4-y!)-4H-{1 ,2',4Jtriazol-34vll-phenvl}-

-benzenesulfonamide
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{00564] A vial was charged with 5-methyl-oxazole-4-carboxylic acid

' methylamide (71 mg, 0.5 mmol), byn‘dine (0.12 mL, 1.5 mmol), and anhydrous
dichloromethane (2.5 mL). The reaclion vessel was cooled to -40 °C and
trifluoromethanesulfonyl anhydride (0.11 mL, 0.65 mmol) was added. The
reaction was subsequently warmed to -10 °C over 2.5 h and then 4—tert-butyi-

. N-(4-chIoro-2-hydrazinocarbonyl~phenyl)-benzenesu_lfonamide (191 mg, 0.5
mmol) was added. The reaction was warmed to room -terhperature stirred an
additional 2 h. The solvent was concentrated in vacuo and ethanol (5 mL) and
diisopropylamine (0.5 mL) were added and the solution stirred.at 90 °C -
ovemight. The following day, the reacti"on was concentrated in vacuo and the
crude material was purified by flash column chromatogréphy (10 - 100% ethyi
acetate and hexane), followed by preparative HPLG (10 - 90% gradient of
MeCN-water) to yield the title compound: MS (ES) _M+H expected 486.1,
found 486.0. : :

[00565] General Procedure G exemplified for 4-tert-Butyl-N-[4-chloro-2-
S-dimethylaminomethyi-4-methyi-4H-[1,2 4)triazol-3-y1)-5-fluoro-phenyil- ’

\N“‘/ - O
[ -

Oes‘ Ox

Sy o T P e

'i' 100 °C IN}\,
\
F F
< }

'[00566] - A 25 mL pear-shaped flask was charged with 4-tert-butyl-N-[4-
ChIoro-sfﬂuoro-z-(4-methyl~4H-[1 »2,4]triazol-3-yl)-phenyl]-
benzenesulfonamide (prepared according to general procedure C) (75 mg,

91






WO 2008/010934 ' PCT/US2007/015808

0.18 mmol), N,N-dimethylmethyleneiminium iodide (43 mg, 0.23 mmol), and
DMF (0.44 mL). The flask was heated to 100 °C and stirred ovemight. The
-following day, the solvent was evacuated in vacuo and the residue was
purified via HPLC to afford 4-tert-butyl-N-[4-chloro-2-(5-dimethylaminomethyi-
4-methyl-4H-{1 ,2.4]triazol—3-yl)-5-ﬂuor_o-phenyl]-benz’enesulfonamide asa
white powder: 'H NMR (400 MHz, CD,0D) 5 7.60 (d, 1H), 7.48-7.54 (m,
4H), 7.28 (d, 1H), 3.70 (s, 2H), 3.46 (s, 3H), 2.36 (s, 6H), 1.33 {s, 9H), MS
(ES) M+H expected 480.2, found 480.1. '

[0056?] General Procedure H exemplified for N-[2- 5-Amino-4-isopropyl-
4H-{1,2 41triazo}-3-yl)-4-chloro-phenylil-4-tert- uA i-benzenesulfonamide

h o 1) BrCN. K,CO, ><Q o
s’/ 4

M © Dioxane 0,,5’\

NH NN
2) ‘Privt,, ACOH ) [ N‘)-NHz
E>/ “NHNH, )\

Ci (o}

[00568] Cyanogen bromide (111 mg, 1.05 mmol) was added to a

solution of 4'tert-butyl-N-(4-chloro-z-hydrazinocarbonyl—phenyl)—
benzenesulfonamide (200 mg, 0.524 mmol) and potassium carbonate (145
rhg, 1.05 mmol) in dioxane (2 mL) and the reaction was stirred for 18 hat
room temperature. Isopropyl amine (0.18 mL, 2.09 mmol) and acetic acid

(0.15 mL) were added and the reaction was heated at 135 °C for an additionat

18 h. The resultant solution was partitioned between ethyl acetate/water and
the organic phase was washed with 1N HC, saturated sodium bicarbonate,
-and briné; dried over magnesium sulfate, and.concentrated in vacuo. The
crude product was finally purified by flash column chromatography (10 - 100%
ethyl acetate and hexane) then preparative HPLC (10 - 90% gradient of
MeCN-water) to afford the title compound as a white solid: MS (ES) M+H
expected 448.2, found 448.1. o :

[00569] General Procedure | exemplified for 4-tert-Butyl-N-{4-chloro-2-

{4-pyrrolidin-3-yi-4H-[1 2.41triazol-3-yi)-phenyl l-benzenesulfonamide
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[00570] A 50 mL round-bottom ftask was charged with 3-{3-[2-(4-tert-
butyl-benzenesulfonylamino)-5-chloro-phenyl}-[1 \2,4]triazol-4-yl}-pyrrolidine-1-
carboxylic acid ten-buty.l ester (prepared according to general procedure C,
750 mg 1.34 mmol), followed by the addition of HCI in dioxane (13 mL, 4.0
M). The hbmdgeneous solution was stirred overnight, the solvent evacuated
in vacuo, and the residue was purified via HPLC to afford 4-tert-butyi-N-[4-
chloro-5-fluoro—2-(4-pyrrolidin-S-yl-4H-[1 2 4}triazol-3-yl)-phenyl]-
benzenesulfonamlde as a white powder H NMR (400 MHz, (CD,),SO) &
10.02 (s, 1H) 9.67 (bs, 1H), 9.17 (s, 1H), 9.12 (bs, 1H), 7.71 (d, 2H), 7.51-

761 (m, 4H), 7.20 (d, 1H), 4.72 (quint, 1H), 3.35-3.62 (m, 3H), 3.18-3.28

(m, 1H), 2.38-2.49 (m, 1H), 2.16-2. 28 (m, 1H) 1.29 (s, 9H), MS (ES) M+H
expect 460.2, found 460.1.

[00571 1 General Procedure J exemplified for '4‘-fen-Bul -N-{4-chloro-2-
[(8)-4-(1-methanesulfonyl-pyrrolidin-3-yl)-4H-[1.2 . 41triazo I-3-yll-phenyl)-
benzenesulfonamide

O
o\\ CH3802C'.PY . :S
o’S NH N—-l‘{ o NH " N)
[ N) THF, 0°C1o AT N
a | Qo
<l NH.HCI | ¢ s

o
[00572]  To 4-tert-butyl-N-[4-chloro-2-((S)4-pyrrolidin-3-yl-4H-
n .2.4](riaizol-3~yl)-phényl]-—benze_nesulfonamide hydrochloride (0.25 g, 0.505
mmol) in THF (8 mL) was added pyridine (0.60 mL, 7.4 mmol). The resultant

93

109



1O

WO 2008/010934 PCT/US2007/015808

solution was stirred for 20 minutes at room temperature. The reaction mixture
was subsequently cooled to 0 °C, methanesulfonyl chioride (0.595 mL, 7.6
mmol) was added, and the mixture was stirred ovemight at room temperature.
The following day, the volatiles were evaporated and the resultant residue
was adsorbed onto silica gel and purified by automated normal-phase
chromatography (using 50 -> 100% EtOAc in hexanes) to obtain the title
compound (0.183 g) in 67.5% yield: MS (ES) M+H expected 538.0, found
538.1. ) '

[00573] General Procedure K exemplified for 4-tert-Butyl-N-{4-chloro-2-
S)-4-(1-isopropyl-pyrrolidin-3-yl)-4H-[1,2,4]triazol-3-vil-phenyll}-

benzenesulfonamide

O Acetone, AcOH Og,
0= M NN - 0= NH N-R
. i N) NaCNBH3, MeOH, AT M N)

< C“"H— .01 Q’

[00574] " To a cooled solution of 4-tert-butyl-N-[4-chloro-2-((S)-4-
pyrrolidin-3-yl-4H-[1 .2.4]triazol—3-yl)'-phenyl]-benzénesuifonamide (200 mg,
0.43 mrﬁol)'in MeOH (5 MI) was added acetone (0.048 mL, 0.65 mmol) and
then NaCNBHa (0.054 g, 0.86 mmol). The reaction mixture was stirred at
room temperature for 2 h, evaporated to dryness,'adsorbed, onto silica gel.
and purified by autorriated normmal-phase chrom'atography (50% MeOH in
EtOAc) and then preparative HPLC (20 -> 95% CHaCN in HzO with 0.1%
TFA). The pure fractions were combined and lyaphilized to obtain title
compound as a powder: MS (ES) M+H expected 502.0, found 502.1.

[00575] General Procedure L exemplified for N-{4-Chloro-2-(4,5-

_'dimethvl-4H-l1 2.41triazol-3-yi)-phenyil-3-fluoro-4-morpholin-4-yi-
‘benzenesulfonamide
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A 25 mlL scintillation vial was charged with 4-bromo-N-[4-chloro-2-(4,5-
dimethyl-4H-[1,2 4]triazol-3-yl)-phenyl}-3-fluoro-benzenesulfonamide
(synthesized according to general procedure C, 92 mg, 0.2 mmol), potassium
phosphate monohydrate (276 mg, 1.2 mmol),ABINAP (30 mg, 0.048 mmol),
morpholine (87 mg, 1.0 mmol), Pdy(dba)s (10 mg, 0.011 mmol), and DMF (2
mL). The vial was sealed and stirred. ét 90 °C for 20 h. The crude product was
purified - by flash column chromatography (10 - 100% ethyl acetate and .
hexane) followed by preparative HPLC (10 - 90% gradient of MeCN-water) to
afford the title compound as a white solid: 'H NMR (400 MHz, CDCIyHCI) &
' 24(s,3H),2.7-3.7(m,8H),3.8(s, 3 H), 6.7 (d, 1 H), 7.1-7.3 (m, 3 H), 7.4
(d, 1 H), 7.5 (d, 1 H), MS (ES) M+H expected 466.0, found 466.0.

[00576] General Procedure M exemplified for 3-{(S' -3-(2-Amino-5-

1) CBz-Cl, pyridine, 60 °C N N-.,
™ 2) H,NNFH,, EtOH, reflux . Y ]
3) TMOF, (S)-N1-BOC-3-aminopyrrolidine, ~ H2N -)/0
AcOH, p-dioxane, 130 °C 0
Ci cl

[00577] Step 1: 2-Amino-5-chlorobenzoic acid methyl ester (5 g, 27
mmol) was dissolved in 36 mL pyridine. CBz-Cl (4.2 mL, 29.6 mmol) was then
-added and the resultant solution was stirred at 60 °C ovemight. The following
day, LCMS analysis indicated the reaction was complete. The reaction _
mixture was subsequently poured in a slow stream into 200 mi of rapidly
sttmng 2 M HCVH.0. The mixture was transferred to a separatory funnel and
- extracted with 2 X 50 mL of EtOAc. The aqueous phase was discarded and .
‘the combined organics were dried over sodium sulfate and concentrated in
" vacuo to provide 6 g of 2—benzyloxycarbonylamino-s-cmoro-benzoic acid
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methyl ester (pale yetlow ail, 70% yield): HPLC retention time = 3.15 minutes;
' MS (ES) M+H expected 320.0, found 320.0.
[00578] * Step 2: 2-benzyloxycarbonylamino-5-chloro-benzoic acid methy!
ester (3 g, 9.4 mmol) was dissolved in 30 mL ethanol. Hydrazine hydrate (1.5
mL, 30.0 mmol) was added and the resultant solution was heated at reflux
under a nitrogen atmosphere for two hours, at which LCMS analysis showed
complete conversion of the ester as well as the removal of the CBz protecting
.group. The reaction mixture was subsequently concentrated in vacuo to
pfovide 1.6 g of 2-amino-5-chloro-benzoic acid hydrazide (light brown solid,
92% yield): HPLC retention time = 2.21; MS (ES) M+H expected 186.0, found
186.0.
[00579] Step 3: 2-Amino-5-chloro-benzoic acid hydrazide (0.8g,4.3
mmol) wés dissolved in 8 mL p-dioxane in a 15 mL pressure vessel. Trimethyl
- orthoformate (0.71 mL, 6.5 mmeol), (S)—N,-Boc-:‘:f-.aminopyrrolidine (4.0g,21.6
mmol), and acetic acid (5 drops) were added and the resultant solution was
‘heated ovemight in a 130 °C oil bath. The feaction‘ mixture was subsequently
cohcentrate'd in vacuo to produce a thick oil which was diluted with a small
_ quantity of dichioromethane and buriﬁed via column chrom‘atography
(MeOH/DCM, 0% to 15 % gradient) to provide 1.4 g of 3-[(S)-3-(2-amino-5-
chloro-phenyl)-[1,2,4]triazol-4-yl)-pyrrolidine-1 -carboxylic acid tert-butyt ester
(white semisolid, 77% yield): HPLC retention timg = 1.98; MS (ES) M+H
'expected 364.0, found 364.1. | ‘

[00580] General Procedure N exemplified for N-{4-Chloro-2-((S)-4-
pyrrolidin-3:yl-4H-[1,2 4}triazol-3-yl)-phenyi]-4-isopropoxy-

benzenesulfonamide v
N=y " \cla/ . hd

o\
" 3 " “"O \©\ o O\©\
N . idi S . .
pyridine 7
N )’0 60 °C o8 ,ﬁ'
| (e} - - 0o

Cl . 2) HC!, p-dioxane, rt

HCI
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[00581] Step 1: 3-{(S)-3-(2-Amino-5-chloro-phenyl)-[1 2,4)triazol-4-ylj-
pyrrolidine-1-carboxylic acid tert-butyl ester (50 mg, 0.137 mmol) was
dissolved in 0.5 mL pyridine in a 4 mL vial. 4-Isopropoxybenzenesulfonyl
cnloride (42 rng. 0.179 mmol) was added and the mixture heated at 60 °C
ovemight. Water (~3 mL) was added to the reaction mixture which induced
the precipitation of a viscous oil. The mother liquor was discarded and the oil
was dissolved in ~3 mL of acetonitrile. The resultant solution was purified by
reversed phase HPLC and the pure fractions lyophilized to afford the desired
sulfonamide: HPLC retention time = 2.71 minutes; MS (ES) M+H expected

- 562.0, found 562.1. '
[00582] Step 2: The above sulfonamide was dussolved in 1 mL p-dioxane
and 4 M HCl/p-dioxane (4 mL, 16 mmol) was added. The resultant mixture
was stirred at room temperature for one hour, during which LCMS indicated
complete removal of the BOC protecting group. The reaction mixture was
subsequently concentrated in vacuo to generate a thick oil, which diluted with
10 mL of acetonitnle/HZO and Iyophxl:zed to afford N- -{4-chloro-2-((S)-4-
pyrrolidin-3-yl-4H-[1,2 4]tnazol-3—yl)-phenyl]-4-|sopropoxy-
benzenesulfonamlde hydrochloride: HPLC retention time = 1.67 minutes; MS
(ES) M+H _expected 462.0, found 462.4.

' '[00583] General Procedure O exemplified for4- Methyi-1-(tetrahydro-

pyra 31!) 2 6 7~tnoxa-b|cvclo[2 2.2]octane

1) Oxalyl chloride,
cat. DMF, OCM

2) (3-Methyl-oxaetan-3-yl) BFy.0&! a/
O)\ou -methanol, E!;N OCM - cO)‘\ ’\b DCM, o=c O*

,[00584] Step 1: To a stirred solution of tetrahydro-2H-pyran—3-carboxylic

acid (231 mg, 1.77 mmol), under an inert atmosphere, in 8 mL of anhydrous

DCM and 358 UL DMF was added oxalyi chioride (155 pL, 1.77 mmol). The

mixture was stirred at room temperature for 4 h. This solution was then added

via syringe to a 4 mL solution of DCM containing (3-methyl-oxetane-3-yl)-

- methanol (182 uL, 1.77 mmol) and Et;N (0.62 mL, 444 mmol): The resulting
mixture was stirred at room temperaturé for 4 hours. The solvent was

_ subsequently evapbra‘ted in vacuo and the resultant residue was redissolved ‘
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in ethyl acetate and washed with saturated NaHCOs, NHCi solution, and

brine. The combined organics were then dried over anhydrous Na,SO, and

concentrated to give a crude product, which was used directly in next 'step

without further purification.
[00585]

Step 2: The above crude tetrahydro-pyran-3-carboxylic acid 3-

methyl-oxetan-3-ylmethyl ester (346 mg, 1.62 mmol) was dissolved in 6 mL of
anhydrous DCM. To this solution at 0 °C, under a nitrogen atmosphere, was
added BF3*OFEt; (41 pL, 0.324 mmol). The mixture was stirred at 0 °C for two
hours then warmed to ambient temperature and stirred ovemight. The next
day, Et3N (0.23 mL, 91.6 mmol) was added at 0 °C to queﬁch‘the reaction,
After stirring for 5 min, the solvent was removed in vacuo, The resultant

residue was dissolved in ethyl acetate and washed with 3% of NH,CI,

-saturated NaHCOa, and brine. The combined organics were subsequentily

dned over anhydrous Na;SO4 and concentrated to provide the desired

orthoester.

[00586]

- General Procedure P exemphf:ed for 4-tert- -Butyl-N-{4-chloro-5- '

' ﬂuoro-2-{4-methyl-5—(tetrahvdro-pvran 3-yi)-4H- [1 2 4]tnazol-3-vl]-phenyl}-

benzenesulfonamide

; G
Tt OF

<l

[00587)

MeNHz o

T
Dloxane 4 »\O
120°C '\' :

F

(o]

-A 25 mL scintillation vial was charged with 4-tert-butyl-N-(4-

.chloro-3-ﬂuoro—2—hydrazinocarbonyl-phényl)-benzenesdfonar’riide (253 mg,
0.633 mmol), 4-methyl-1 -(tetrahydro-pyran-3-yl)-2,6,7-trioxa-

blcyclo[2.2 2]octane (136 mg, 0.633 mmol), methylamme (31 pL, 0.886
mmol), ACOH (51 uL, 0.886 mmol), and dioxane (1 0 mL). The vial was
sealed, _healgd to 120 °C, and stirred overnight. The following day, the

'volatiles were evacuated in vacuo and the residue was purified via automated

silica gel chromatography to afford 4-tert-butyl-N-{4-chioro-5-fluoro-2-[4-
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methyl-5-(tetrahydrq—pyran—3-yl)—4H-[ 1,2 4}triazol-3-yl]-phenyl}-
benzenesulfonamide as a white powder: MS (ES) M+H expected 507.1, found
507.1.

{00588] General Procedure Q exemplified for 4-tert-Butyl-N-[4-chloro-2-
5-chlprometh I-1,3,4loxadiazol-2-yl)-5-fluoro-phenyll-benzenesulfonamide

MeO <l
Me
Os . MeO O.
O”°NH O ; "N NN
' AcOH, Dioxane, 90 °C | »—
NHNH, i o :
F F
cl Cl

[00589] 2-Chloro-1,1,1-trimethoxy-ethane (0.507 mL, 3.76 mimol) and

~AcOH (1.6 mL) were added to 4-tert-butyl-N-(4-chloro-3-fluoro-2-
hydrazinocarb,onyl,—phényl)~benienesulfonamide (1.0 g, 2.51 mmol) in dioxane
(6 mL) and stirred ovemigﬁt at 90 °C. The reaction mixture was subsequently
cooled to ambtent temperature and stored for 1 day te promote precnpztatlon of
the product. The resultant white solid was filtered, washed with E1,0 (2 x 10
‘mlL) and dried under vacuum- to generate the title compound (0.74 g) in 65%
yield as a white solid: MS (ES) M+H expected 458.0, found 458.3.

[00590]

phenyll-benzenesulfonamide

MeO  CI
MeO
o:l MeO
O*“NH O _ : o's‘NH NN o
) AcOH, Dioxane, 90 °C d >~/
NHNH, © 90 0
c g c
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[00591] 4-tert-Butyl-N-[4-chloro—2—(5—chlorométhyl-[ 1,3,4Joxadiazol-2-yl}-
phenyi]-benzenesulfonamide was prepared according to general procedure Q:
MS (ES) M+H expected 440.0, found 440.3.

[00592] General Procedure R exemplified for 4-tert-Butyl-N-[4-chioro-5-
fluoro-2-(S-hydroxymethyi-4-methyl-4H-1.2 4liriazol-3-yi)- phenvl]-
benzenesulfonamide

MeO
Meoé—J MeNH, A
Osg . MeO Osg 1N NaOH °;s
O“"nH O ) 0" "NH N-N p——— O NH N"N OH
AcOH, Dioxane, 130 °C >-’ THF. RT Wt
NHNH, Step 2 N
Step 1 \ \
F F70 F
) (o] c .

[00593] Step1: 2-Chioro-1,1 1-triméthoxy-ethane (0.220 mL, 3.76 mmol),
MeNH; (0. 625 mL, 2.0 M in THF) and AcOH (0.4 mL) were added to 4-tert-
butyl-N-(4- chIoro-3—ﬂuoro-2-hydrazmocarbonyl-phenyl)—benzenesulfonamlde
(0.50 g, 1.25 mmol) in dioxane (5 mL) and stirred 4 h at 130 °C. The resultant
reaction mixture was evaporated to dryness, adsorbed onto silica gel, and
purified by automated normmal-phase chromatography (30% EtOAc in
'hexa_nes) to afford the ‘triazole-acetate’ as a minor product.

[00594] Step 2: To a solution of ‘t_n'azole-ace@ate' (20 mg) in THF (2 mL)
was added 1 N aqueous NaOH >(2 mL), and the solution was stirred at room
temperature for 30 min. 2 N HCI (aqueous) (2 mL) was subsequently added
and the aqueous Iayér was extracted with EtOAc (2 x 15 mL). The combined
organics were dried (Na;SO4), concentrated in vacuo, and purified by
automated normal~phase chromatography (50% EtOAc in hexanes) to
generate the title compound as white powder following lyophilization: MS (ES)
M+H expected 453.0, found 453.1.

- [00595]  “General Procedure S exempilified for 4-tert-Butyl-N-[4-chloro-5-
fluoro-2-(4-methyl-5-methylaminomethyi-H-{1 2,4]triazol-3-yl)-phenyl}-
benzenesulfonamide
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Os, MeNH,, Ki ‘:s MeNH,, AcOH 5
N N—N HN— o* ‘NH N-N HN—

“NH NN | o Ie————
© N )\/ THR.RT © T )~/ Dioxane, 130 °C 4
Step 1 o Step 2 ’{
F F : ’ F

(o] - B o] ct

[00596] Step 1: To a solution of 4-tert-butyl-N-[4-chloro-2-(5-
chloromethyl-[1,3,4]oxadiazol-2-yl)-S-fluoro-phenyl]-benzenesulfonamide

(400 mg, 0.875 mmol) in THF (5 mL) was added K (0.145 g, 0.875 mmol) and
MeNH; (1.31 mL, 2.62 mmol, 2.0 M in THF). The resultant solution was stirred
at room temperature ovemight. The following day, the reaction mixture was
diluted with EtOAc (30 mL) and the organic layer was washed with water (30

. mL) and brine (30 mL), dried (Na,SO,), and concentrated in vacuo to afford
the desired ‘methylaminomethyl-oxadiazole’ (400 mg) as a whité'solid in
quantitative yield: MS (ES) M+H expected 453.0, found 453.0.
[00597] Step 2: To the above oxadiazole intermediate (100 mg, O 22
mmol) in 1,4-dioxane (3 mL) was added MeNH; (1.1 mL, 2.0 M in THF),
followed by AcOH (0.125 mL). The homogeneous solution was heated to 130
°C and stirred at for 4 h. Upon cooling to room |emperatqré, the reaction
mixture was diluted with EtOAc (25 mL) and the organic layer was washed
with saturated NaHCO; solution (25 mL), dried (Na,SOs), concentrated in
vacuo, and purified via automated nonmal-phase chromatography (5% MeOH
in EtOAc). The pure fractions were combined and lyophilized to produce. the
title compound as a powder: 'H NMR (400 MHz, CD;0D) 5 7.65 (d, 1H),
47.60-7.52 (m, 4H), 7.0 (d, 1H), 4.58 (s, 2H), 3;58 (s, 3H), 2.95 (s, 3H), 1.35
(s, 9H), MS (ES) M+H expected 466.0, found 466.1.
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[00598] General Procedure T exemplified for 5- 2-(4-tert-Butyi-
benzenesulfonylamino)-5-chloro-4-fluoro-phenyf-4-methyl-4H-{1,2 4liriazole-

3-carboxylic acid amide

Osg 28% AQ.NH,OH O,

o OEt — _—— — *~ e VT a’:—N NH,

-N
NH N S THF, AT o 3
\ \
F A F

Cl Ct

[00599] To a vial containing ethyl 5-{2-(4-tert-butyl-
benzenesulfonylamino)-s;chloro-4-ﬂuoro—phenyl]-4—methyl¥4H-[ 1.2,4]triazole-
3-carboxylic acid ethyl ester (synthesized according to general procedure C,
100 mg, 0.202 mmol) was added THF (2 .rn'L) and 28% NH4OH in water (2
mL), and the resultant solution was stirred at room temperature for 1 h. The
reaction mixture was subsequently diluted with EtOAc (30 mL) and the
organics were washed with water (2 x 10 mL), dried over N2,SO,, -
concentrated in vacuo, and purified by ﬂash éhro'matography (50 — 100%
gradient of EtOAc in hexanes). The pure fractions were collected and the
solvent was removed. The isolated product was dissolved in MeCN/H,O and
the solvent removed via lyophilization to afford the title compound as a white
powder: MS (ES) M+H expected 466.0, found 466.0.
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[00600] General Procedure U exemplified for 4-tert-Butyl-N-f4-chloro-5-

benzenesulfonamide and N-[2- 5-Ace§ -4-methyl-4H-[1,2, 4]triazol-3-yl)-4-
chiloro-5-fluoro-phen l-4-tert—but l-benzenesulfonamide

Os MeMgBr O% . 4+ O
07" NH h'l"‘i OFt THE, AT 0™ NH 1\‘14{ o's‘NH :frtg
- oH —~(
N N : N
F F F
o] Cl : Ci
Major " Minor

[00601)] To a solution of ethyl 5’-[2-(4-teft-butyl-benzenesul_fonylamino)-s-
) chlor‘o-4-ﬂuoro-phenyl]-4-methyl-4H-[1 2 4]tn’azole-3-carboxyiic acid ethyl '
ester (synthes:zed according to general procedure C, 100 mg, 0.254 mmol) in
THF (3 mL) at room temperaiure was added MeMgBr (3 mL, 3.0 M in Et,0).
The resultant solution was stirred 30 min, followed by the slow addition of
saturated aqueous NH,CI solution to quench the excess MeMgBr. The
aquedus layer was subsequently extracted with EtOAc (2 x 25 mL) and the
combined orgahics were dried (Na,S04), concentrated in vacuo, and purified
by automated normal-phase chromatography (EtOAé/hexanes) 1o afford the
tertiary alcohol (0. 0269, 21% yield) as bthe major product and the meihyl
ketone as the minor product (0.020 g, 17% yield): MS (ES) M+H {(major
product) expected 481.0, found 481. 0, MS (ES) M+H (minor product)
expected 465.0, found-465.0.
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[00602) General Procedure V exemplified for 4-tert-Butyl-N-[4-chloro-5-
fluoro-2-(5-methanesulfonvlr'nethvl-4—methvl-4 H-[1,2 4ltriazol-3-yl)-phenyl}-

benzenesulfonamide

os] NaSCHs, KI Ok, MeNHz AOH _ Os]
“ONH N-N o 0PN NN S— 0" NH N-N
o h; ) - THE,RT  © H t >-/ Dioxane, 130 °C >~_/
(o] Step 1 (o] N
. Step 2 A
F E F
c Cl ct
mCPBA g:;s‘NH NEVELN s{
CH,Cl, RT I H—"0
Step 3 "{ '
[
Cl

-{00603]  Step 1: KI (0:036 g, 0.218 mmol), followed by sodium
thiomethoxide (0.046 g, 0.654 mmol) were added to 4-tertrbu§yl-N_-[4—chloro-2—
(5-chloromethyl-{1,3,4]Joxadiazol-2-yf) -S-ﬂupro-phenyl]-benzene_suIfonamide
(100 mg, 0.218 mmol) in THF ‘(3 -mL) and stirred at room temperature
ovemlght The resultant reaction mixture was diluted with EtOAc {30 mL), and
the. organic layer was washed with water (30 mL) and brine (30 mL) dried
(NaxS0,), and concentrated in vacuo to generate the desired oxadlazole
-methylthioether’ (100 mg) as a yellow thick syrup in quantntatlve yield: MS
(ES) M+H expected 470.0, found 470.0.

[00604] Step 2: To the above ‘oxadiazole methylthioether’ (100 mg, 0.21
mmol) in 1,4-dioxane (3 mL) was added MeNH; (1.1 mL, 2.0 M in THF) and
AcOH (0.128 mL) and the resultant mixture was stirred at 130 °C for 4 h.
Upod coolingA to room temperature, the reaction mixture was dillrted with
EtOAc (25 mL), and the organic layer was washed with saturated NaHCO,
solution (25 mL), dried (Na;SO,), coneehtrated in vacuo, and purified via
-automated normal-phase chromatography (EtOAc) to produce the
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corresponding ‘triazole methylthioether': MS (ES) M+H expected 483.0, found
483.4.

{00605] Step 3: To a solution of the above ‘triazole methylthioether’
(0.025 g, 0.05 mmol) in CHCl, (3 mL) was added mCPBA (0.027g, 0.155
mmol) and the resultant mixture was stirred a-t room temperature overnight.
The volatiles were su‘bseqhently removed and the product was purified
utilizing preparative HPLC (20 > 95% CHLCN in Hzo with 0.1% TFA). The
pure fractions were combined and lyophilized to generate the title compound
asa yellow powder: MS (ES) M+H expected 515.0, found 515.4.

[00606] General Procedure W exempilified for 4-tert-Butyl-N-{4-chloro-5-
fuoro-2-({R)-4-methyl-5-pyrrolidin-2-yi-4H-{1 2,4triazol-3-yl)-phenyll-
benzenesulfonamide

O, o Os CBZ  33% HBr in AcOH °~

>

sS. 3s. -N 1 N
MeNH, o 'THJ AT i \}-KJ
! @ e §
\ M

NHNH2  AcOM, Dioxane, 130°C
F Step 1 F F
ct : ci

[00607] Step 1: (R)-2-(4-Methyl-2,6,7-trioxa-bicyclo[2.2.2]oct-1-y})-
pyrrolidine-1-carboxylic acid ben;yl ester (synthesized according to general
procedure O, 0.296 g, 0.888 mmol), MeNH; (0.888 mL, 2.0 M in THF), and
AcOH (0.125 mL) were added to 4-tert-butyl-N-(4-chloro-3-fluoro-2-
hydrazinocarbonyl-bhehyl)-benzenesulfonamide (0.236 g, 0.59 mmol) in
dioxane (5 mL) and the salution was stirred overnight at 130 °C. The following
day, the reaction mixture was evaporated to dryness and the resultant crude
triazole was utilized dlrectly in the next step.

[00608] Step 2: To the above crude triazole was added 33% HBr in i
AcOH (3 mL) and the reéultant reaction mixture was stirred ovemight at room
temperature. The following day, the volatiles were removed in vacuo and the
resultant residue was dlssolved in a small ‘quantity of MeOH and purified via
preparative HPLC (20 > 95% CHscN in H20 with 0.1% TFA). The pure
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fractions were collected and lyophilized to afford the title compound as a
yellow powder: MS (ES) M+H expected 492.0, found 492.4.

[00609] General Procedure X exemplified for 4-tert-Butyl-N-{4-chloro-5-

B~ N ey O, N
iy . |
I 'f’»\)LOEt ————f' o M v )}on
N N
\ \
F F
o c

[00610] A 25 mL scintillation vial was charged with {5-{2- (4-tert-butyl—
benzenesulfonylamino)-5-chloro- 4-lluoro—phenyl]-4-methyl-4H -[1,2,4)triazol-3-
yl}-acetic acid ethyl ester (prepared according to general procedure P, 178
mg, 0.349 mmol) in 7 mL of anhydrous THF. To this solution under a nitrogen
atmosphere was added of methyl ma'ghesium bromide (0.47 mL, 3.0 Min .
THF) at room temperature. Upon comblete consumption of the starting
material (via LCMS), the reaction was quenched by the addition of an NH,ClI

_ solution. The solvent was subsequent!y removed in vacuo and the residue
was purified via automated silica gel chromatography to afford 4-tert-butyl-N-

~ {4-chloro-5-fluoro-2-[5-(2-hydroxy-2-methyl-propyl)-4-methyl-4H-[1,2,4]triazol-

‘ 3-yl}-phenyl}-benzenesulfonaiide as a white powder: '"H NMR (400 MHZz,
CDCl3) $9.85 (s, 1H), 7.64 (d, 1H), 7. 60 (d, 2H), 7.41 (d, 2H), 7.30 (d, 1H),
4.0 (s, 1H), 3.81 (s, 2H), 3.41 (s, 3H), 1.57 (s, 9H), 1.31 (s, 6H) MS (ES)
M+H expected 495.2, found 495 4.
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[00611] General Procedure Y exemplified for 4-tert-Butyl-N-{4-chloro-5-
fluoro-2-[5-(2-hydroxy-ethyl}-4-methyi-4H-{1.2.4 ltriazol-3-yl]-phenyl}-
benzenesulfonamide ’ '

O nn § e OFwn n-n

d . Hoet — - & ) S/ ~OH
N N
\ \

£ F

Cl' ] Cl
[00612] A 25 mL scintillation vial was charged with {5-[2-(4-tert-butyi-
benzenesu|fohylamino)-s-chIo|:o-4-ﬂuoro—phenyl]-4~methyl—4H—[1 .2,4}triazol-3-
yl}-acetic acid ethyl ester (synthesized according to general procedure P, 95
mg, 0.186 mmol) in 2 mL of anhydrous MeOH. To this solution under a
nitrogen atmosphere was added of lithium aluminum hydride (14 mg, 0.372
mmol) at room temperature. LCMS ihdic‘éted completion of the reaction after
30 minutes and 1 mL of 20% ngSOA.; was édded. The solvent was
subsequently removed in vééuo and the residue was extracted with DCM. The
organic layer was then washed with saturated NaHCO; and brine, dried over .
anh’ydrous NazSQs, and concentrated in vacuo. The resultant residue was
purified via automated silica gel qﬁromatography to afford 4-tert-butyl-N-{4-

chloro-s-fluoro-2-[5-(2-hydroxy-ethy_|)-4-’methyl-4H-{1 .2.4)triazol-3-yl}-phenyl)-

benzenesulfonamide as a white powder: MS (ES) M+H expected 467.1, found
467.4. '
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[00613] General Procedure Z exemplified for 4-tert-Butyl-N-{4-chloro-5-

fluoro-2-[5-(2-methanesulfonyl-ethyl)-4-methyl-4H-[1,2 4ltriazol-3-yl]-phenyl}-

benzenesulfonamide

1) Oxalyt chloride
o cat. DMF, DCM
0=’ X 2) EyN, DCM °=' N
NH O + ~s on NH O .
_NH, N -
N N
3 N \(‘)'/\/
£ F
(>} Cl
6-
2 ' 2, 6-Lutidine
oan °% “NH O CHiCN.S0C OS5, \-nv
— O H q\,p —— O N »_/‘ ,§e°
N'NY\/S\ (o]
H o
F F
c c

MeNHzacoH O3S o
{ N

dioxane,120C O S:
ne, NMé’ o)
\

a

[00614] Step1: Toa stined solution of é-methylsulfanyl-propionic. acid
(120 mg, 1.0 mmol) under an inert atmosphere in 6 mL of anhydrous DCM
and DMF (200 pL) was added oxalyl chloride (89 L, 1.0 thmdl). The resultant
solution was stirred at room temperature ovemight and then added to a
solution of 4-tert-butyl—N-(4—chIoro-S-qu_oro-2-hydrazinocarbonyl-phenyl)-
bénzenesulfonamide (400 mg, 1.0 mmol) and EtasN (0.35 mL, 2.5 mmol) at 0
°C. The resultant solution was stirred at room temperature for 4 hours and the
solvent was removed in vacuo. The residue was purified via automated silica
gel chromatography. to afford 4-tert-butyl-N-{4-chloro-5-fluoro-2-{N'~(3-

) méthylsulfanyl-propio’nyl)'-hydrazinocar_bonyl}-phenyl}-benzenesulfonamide as
‘an oil: MS (ES) M+H expected 502.1, found 502.0. 4
[00615]  Step 2: To a solution of the above diamide (422 mg, 0.841
mmol) in 10 mL of DCM was added '3-ch_|oroperoxybenzoic acid (386 mg, 1.72
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mmol) at 0 °C. The reaction mixture was subsequently stirred at room
temperature ovemight. The following day, the product had precipitated from
solution and was collected via vacuum filtration and used dlrectly in the next
step: MS (ES) M+H expected 534.1, found 534.0.
[00616] Step 3: A 25 mL scintillation vial was charged with the above
crude sulfone (307 mg, 0.574 mmol), 2,6-lutidine (148 mg, 1.378 mmol),
POCI; (106 mg, 0.689 mmol), and CH3CN (1.0 mL). The vial was.sealed,
heated to 50 °C, and stirred ovemight. The following day, the volatiles were
evacuated'in vacuo and the residue was purified via automated silica ge!
chromatography to afford 4-tert-butyl-N-{4-chloro-5-fluoro-2-[5-(2-
.méthénesulfonYI-eth_yl)-ﬁ 3.4Joxadiazol-2-yl}-phenyl}-benzenesulfonamide as
‘the desired product: MS (ES) M+H expected 516.1, found 516.0.
[00617] . Step4:A25mL scint-illation vial was charged with 4-tert-butyl-N-
4 {47chloro-'5-fluoro-2-[5—(2-methane'sulfonyl-ethyl)-[1 .3,4Joxadiazol-2-yl}-
~phenyl}-benzenésulfonamide (48 mg, 0.093 nimo!) methylamine (13 uL,
0.372 mmol) AcOH (21 pL 0.372 mmol), and dioxane (1.0 mL) The vial was
seéaled, heated to 120 °C and stlrred ovemrghl The following day, the

_ volatiles were evacuated in vacuo and the residue was purified via automated
silica gel chromatography 16 afford 4-tert-butyi-N-{4-chloro-5-ﬂuoro-2—[5-(2-4
methanesulfonyl-ethyl)-4-methyl-4H-[1 .2,4]triazol-3-yl}-phenyl}-
benzenes'dlfonami'de as a white powder: MS (ES) M+H expected 529.1, found
529.0.

[0061 8] General Procedure AA exem lified for 4-(4-tert-Butyl-

-benzoic acid
methyl ester
PU(dppICL-CHCl;

Ok e QOEtpsaTEr ol
e N DMF/MeOH (4:1) d W N

(>~ 00 M S

\ i

]
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[oo619} A 15 mL pressuré vessel was charged with 4-fen-butyl-N-[4-
iodo-2-(5-ethyl-4-methyl-4 H-[1 ,2,4]triazol-3-yl)-phenyl}-benzenesulfonamide
{prepared according to general procedure C, 551 mg, 1.05 mmol), [1,1'-
bis(dipheny_lphosphino)ferrocene]dichloropaIladium(ll) complex with CH,Cl,
(1:1) (86 mg, 0.105 mmol), 'triethylamine (290 pL, 2.1 mmol), and DMF/MeOH
(4:1) (5 mL). The vessel was placed under an atmosphere of CO (50 p.s.i.),
heated to 80 °C, and stirred ovemight. The following day, the volatiles were
removed in vacuo, the residue dissolved in EtOAc, and the organics washed
twice with 1 M HCI. The aqueous solution was then extracted three times with
EtOAc. The EtOAc extractions were then pooled together and washed with
brine. The organic solvent was then removed and the resuitant residue was
purified by silica gel chromatography to afford 4-(4-tert-butyl-
benzehesulfonylaminb)-3-(5-ethyl-4-methyl-—4H—[1 2,4]triazol-3-yl)-benzoic acid
methyl ester as a y_ellow foam: MS (ES) M+H expected 457.2, found 457.1.

[0’0620] General Procedure BB exemgllfged for 4-tert-Butyl-N-[4-cyano-2-

[00621] * A 4 mL scintillation vial was charged with 4-tert-butyl-AL{4-iodo-
2-(5-ethyl-4-methyl-4H[1 .2,4]triazol-3-yl)-phenyl]-benzenesu(fonamide _
(prepared according to general procedure C, 18 mg, 0.034 mmol) CuCN (15 ’
mg, 0.17 mmol), and DMF (500 pL). The reactlon was then heated to 100 °C
and stirred for 48 hours. The solution was then diluted with EtOAc and
washed with an aqueous solution of EDTA (5% wt/wt). The organic layer was

_'ihen concentrated and the residue purified by preparative TLC to afford 4-tert-
butyl-N-[4-cyano-2—(5-ethyl—4-methyl-4H—‘[1 2,4ltriazol-3-yl)-phenyl]-
benzenesulfonamide as a white solid: MS (ES) M+H expected 424. 2, found
424 4.
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[00622] General Procedure CC exemplified for 4-(4-tert-Bu
1)-benzoic acid

/ﬁ\ N v e——— ~

¢ L Ad> soce S
N

E A Y

0™ "OMe OH

[00623] A 10 mL scintillation vial was charged with 4-(4-tert-butyi-
be’nzenesulfonylamino)-3-(5-ethyl-4-methyi-4H-[1 ,2,4]triazol-3—yl)-benzoi6' acid
methyl ester (20 mg, 0.044 mmol) and 3 M NaOH (aq)y/T HF {1:3){1.5mL).
-The reaction was heated to 60 °C and stirred ovemight. The following day, the

volatiles were removed in vacuo to. about 200 uL at which point the solution
was purified by preparative TLC to afford 4-(4- tert-butyl-
benzenesulfony!ammo)-a -(5-ethyl-4-methyl-4 H[1,2 .4jtriazol-3-yl)-benzoic acid
as a light yellow solid: MS (ES) M+H expect 443.2, found 443.4,

[00624] General Procedure DD exemplified for 4-(4-tert-Butvi-
benzenesulfonylamino)-3-( 5-ethyl-4-methyl-4 H{1,2 4ltriazol-3-yl)-benzamide

NH,OH
60°C cE'P‘NM N-N
N
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" [00625) A 10 mL scintillation vial was charged with 4-(4-tert-butyl-

. 'benzenesulfonylamino)-37(5-ethyl-44nethyl-dH-_[_1 ,2,4]triazol-3-yl)-benzoic acid
methy! ester (20 mg, 0.044 mmol) and 30% NHj3 in H20 (1.5 mL). The reaction
was heated to 60 °C and stirred ovemight The following day, the volatiles
were removed in vacuo to about 200 ul at whlch point the solution was
punfled by preparative TLC to afford 4- -(4- !ert—butyl-benzenesulfonylammo)-3-
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(5-ethyl-4-methyl-4H-[1,2 4]triazol-3-yl)-benzamide as a colorless oil: MS (ES)
M+H expected 442.2, found 442.4.

{00626] General Procedure EE exemplified for 4-tert-Butyl-N-(4-chioro-2-
1,2,41triazolof4,3-alpyrimidin-3-yl-phenyl)-benzenesulfonamide

1. FN
Noz Né\u.NHz oy NN 3
MeOH M Pn g ¢
N‘\) ——————— et OQF
2. PN(OAC),, CHCh, = pyridine S AN
& 3 Fe, EIOM a N

[00627] Step 1: A5mL scintillation vial was charged with 2-
hydrazinopyrimidine (61 mg, 0.55 mmol), 2-nitro-s-chlorobenzaldehyde (112
mg, 0.60 mmol) and MeOH (500 pL) and heated to 60 °C for 30 minutes. The
MeOH was then removed in vacuo and the resultant solid was washed with
Et20. The crude solid (30 mg) was then suspended in CHCI> (1 mL) and

: xodobenzene diacetate (39 mg, 0.12 mmol) was added. The reaction was
stlrred at room temperature for 30 mmutes after which the solvent was
‘removed in vacuo. The resultant residue was then dissolved in a 10% solution
of saturated NH,Cl(aq) in EtOH and iron ( 19.&19, 0.33 mmol) was then added
énd the reaction was stirred a1 80 °C for 4-h. The solvent was then removed in
- vacuo and the product was purified by silica gel chromatography to afford 4-
chloro-2-{1 ,2,4]triazolo[4,3-a]pyrimidin;3-y!-pheﬁylamine,as a light yellow oil.
[00628] Step 2: A 4 mL scintillation vial was charged with the above
aniline ('10 mg, 0.04 mmol), tert-butylphenylsulfonyl chioride (11 mg, 0.05
mmol),“'and pyridine (300 pL). The mixture was subsequently warmed to 60 °C |

" and stirred ovemight. The following day, the reaction mixture was diluted in
EtOAc and washed with 1 N HCI (aqueous). The organic layer was then
concentrated and the obtained residue was purified by preparative TLC to
afford the desired sulfonamide: MS. (ES) M+H expected 442.1, found 442.3.
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[00629] The compounds in Table 2 were prepared by the indicated

general procedure described above. MS (ES) [M+H]" data was collected and

compared to the expected value to confirm the identity of the compound.

[00630] Table 2 — Compounds prepared by General Procedures and

MS Data. _
) General M+H]* M+H]*
Compound Procedure e:[cpect:!zd [foum]-.l
1 C - 432.14 433.0
2 C 466.12 467.0
3 C 446.15 447.1
4 C 480.14 481.0
5 C '432.14 433.1
6 C 418.12 419.1
7 C 444.14 445.1
8 C .446.15 447.0
9 D 488.16 | 489.1
10 D 448.13 449.1
11 C 474,19 | 475.1
12 c . 488.16 | 489.1
13 CcC 460.17 461.1-
14 C 47217 | 4731
15 C 448.13 449.1
16 C. - 470.13 471.1
17 - C 434.12 | 4350
18 C 432.14 433.1
19 C 460.17 461.1
20 i 487.18 488.1 .
21 ‘D 518.18 519.1
22 C . 420.14 421.1
23 C 402.15 403.1
24 C 430.18 431.1
25 C 436.11 437.0
26 ~_C 462.15 | 463.0
27 C 489.16 490.1
28 C 436.11 | 437.0
.29 ] 450.13 | 451.1
30 C 404.11 405.0
31 C 418.12 | 419.0
32 ) 459.15 460.1
33 D 474.15 | 4750
- 34 D 474.15 475.0
35 ] 460.13 461.0 |
36 C 436.11 437.1
37 | 461.17 462.0
38 C 447 .1
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39 G 479.16 480.1
40 D 471.11 472.0
41 P 462.15 463.1
42 - C 462.15 463.1
43 C 460.17 461.1
44 | 491.16 492.1
45 S 465.14 466.1
46 D 516.20 517.1
47 C 506.16 507.0
48 S 479.16 480.0
49 S ~ 493.17 4941
50 S 491.16 492.0
51 P 494.16 495.1
52 P 522.15 523.1
83 & 478.12 479.0.
54 C 478.12 -479.0
55 T 465.10 466.0
56 T 479.12 |. 480.0
57 u -480.14 481.0
58 U 464.11 465.0
59 P 466.12 | 467.0
60 P 466.12 |. 467 .4.
61 - P 466.12 467.0
62 P 480.14 481.0
63 P 506.16 507.1 -
64 P 508.13 509.0
65 X 494.16 4954
66 S __ 521.17 - | 522.4
67 vV 514.09 515.4
68 C 420.10 | 421.0
69 C 434.12 435.1
70 w 487.18 | 488.1
71 C 434.16 435.1
72 C 402.15 403.1
73 l 473.17 | 4741
74 C 416.17 417.1
75 i 459.15 460.1
76 c_. 422.10 423.0
77 I 475.19 476.00
_78 C 450.13 451.1
79 = F 503:12 | 504.0
80 C ~492.14 493.0
- 81 ] 520.17 | 521.1
-82 P 520.17 521.2
83 - C 447.15 448.1
84 C 458.15 459.1
85 | 463.12 1. 464.1
86 C 500.13 501.0
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87 ] 478.16 479.1
88 | 505.17 506.1
89 Z 528.11 529.0
90. C 491.12 492.0
g1 c 529.19 530.1
92 H 447.15 448.1
93 J 565.16 566.1
94 J . 530.19 531.1
a5 C 446.15 4471
96 D 476.16 4771
97 D 481.13 482.1
98 G 489.20 490.1
99 | 473.17 474.1
100 - C 420.14 421.1
101 C 474.15 | 4751
102 D 474.15 | 475.1
103 E 476.16 477.1
104 C 474.15 4751
-105 C 432.14 | 433.1
106 1 491.16 492.1
107 P 466.12 467.1
108 C 492.14 493.1
109 U 477.14 | 478.1
110 c - 450.13 451.1
111 D 489.10. | 490.0
112 } 491.16 492.1
- 113 I 473.17 | 4741
114 ) 487.18 | 488.2 -
115 P 492.14 |- 493.1
116 P - 506.16. 507.1
117 F : -485.13 | 486.0
118 l 501.20 502.1
119 | 487.18 488.1
120 C 478.12 479.1
121 S 505.17 506.1 -
122 S = 491.16 492.1
123 R - 452.11 453.0 .
124 C 515.18- 516.1
125 C 475.18 476.1
- 126 cC 461.17 462.1
127 L. 473.17 474.1
128 88 42317 | .424.4
129 DD _441.18 4424
130 CcC 44217 4434
131 ! 445.13 446.0
132 S 447.15 448.4
133 AA '456.18 457.1
134 N 461.13 462.1
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135 L 465.10 466.0
136 C 466.12 467.4
137 Y 466.12 467.4
138 S 475.18 4764
139 P 480.14 4814
140 w 491.16 492.4
141 K 501.20 502.1.
142 N 501.16 502.1
143 J 502.16 503.1

- 144 S 503.18 504.5
145 w 505.17 506.5
146 | 519.19. | 520.1
147 S 520.18 521.5
148 S 521.17 522.5
149 S 523.18 | 5245
150 D 530.21 531.1
151 S 534.20 535.6
152 S 535.18 536.5
153 J S37.13 538.0
154 S 549.20 550.5
155 C. 501.20 502.4
156 EE 441.1 4421
157 C 502.00 | 5029
158 C 516.01 516.9 -
159 ] 512.01 5129
160 Cc 519.99 520.9
161 T 563.00 563.9

[00631] - Measuring Efficacy of Chemokine Modulators
[00632] - In Vitro Assays |
.[00633] A variety of assays can be used to evaluate the compounds
,provnded terein, mcludlng signaling assays, mtgrataon assays, hgand binding
assays, and other assays of cellular response. Chemokme receptor signaling
assays can be used to measure the ability of a compound such asa potential
CCR2 antagonist, to block CCR2 ligand- (e.g. MCP-1)-induced S|gnalmg ora
potential CCR9 antagonist, to block CCR9 ligand- (e.g. TECK)-induced
sngnalmg A migration assay can be used to measure the ability of a
compound of interest, such as a possible chemokine antagonist, to block

~ chemokine-mediated cell migration in vitro. The fatter is belneved to resemble
chemokme—mduced cell migration in vivo. A ligand binding assay can be used
to measure the ability of a compound, such as a potential CCR2 antagonist, to
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block the interaction of MCP-1 with its receptor or a potential CCR9
antagonist, to block the interaction of TECK with its receptor.

{00634} In a suitable assay, a chemokine protein (whether isolated or
-recombinant) is used which has at least one propenrty, activity, or functional
characteristic of a mammalian chemokine protein. The prbperty canbe a
binding property (to, for example, a ligand or inhibitor), a signaling activity
(e.g., activation of a mammalian G protein, induction of rapid and transient
increase in the concentration of cytosolic free calcium ion), cellular response
function (e. g. stimulation of chemotaxis or inflammatory mediator release by
leukocytes), and the like.

[00635]  The assay can be a cell-based assay that utilizes cells stably or
transiently transfected with a vector or expression cassette having a nucleic
acid sequerice that ehcodes the chemokine receptor. Cell lines naturally
expressing the chemokine can also be used. The cells are maintained under
conditions appropriaie for expreséion of the receptor and are contacted with a
putative agent under conditions appropriate' for binding to occur. Binding can
be detected using standard techniques. Forexample. the extent of binding
can be determined relative to a suitable control {for example, relative to
background in the absence of a putative agent, or relative to a known ligand).
Optionally, a cellular fraction, such as a membrane fraction, contalnlng the
receptor can be used in lieu of whole cells. ]
[00636] . Detection of binding or complex formation can be detected
directly or indirectly. For example, the putative agent can be labeled with a
suifable label (e.g., fluorescent label, chemiluminescent label, isotope label,
enzyme label, and the like) and binding can be determined by detection of the
label. Specific and/or competitive binding can be assessed by competition or
displacement studies, using unlabeled agentor a llgand (e.g., MCP-1 or

. TECK)as a competltor

[00637]  Binding |nh|bition assays can be used to evaluate the present
compounds in these' assays the compounds are evaluated as inhibitors of
ligand bmdmg usmg, for example, MCP-1 or TECK. ln one embodiment, the
CCR2 receptor is contacted with a ligand such as MCP-1 and a measure of
ligand blndmg is made. The receptor is then contacted with a test agent in the
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presence of a ligand (e.g., MCP-1) and a second measurement of binding is
made. In another embodiment, the CCR9 receptor is contacted with a ligand
such as TECK and a measure of ligand binding is made. The receptor is then
contacted with a test agent in the presence of a ligand (e.g., TECK) and a
second measurement of binding is made. A reduction in the extent of ligand
binding is indicative of inhibition of binding by the test agent. The binding
inhibition assays can be carried out using whole cells which express the
chemokine, or a rﬁembrane fraction from cells which express the chemokine.
[00638] The binding of a G protein coupled receptor by, for exarhple, an
agonist, can result in a signaling event by the receptor. Accordingly, signaling
assays can also be used to evaluate the compounds of the- present invention
and induction of signaiihg function by an agent can be monitored using any
suitable method. For exarhple. G protein activity, such as hydrolysis of GTP
to GDP, or later signaling events triggered by receptor binding can be
assayed by known methods (see, for example; PCT/US97/15915; Neote et
al., Cell, 72:415425 (1 993); Vén Riper ét al, J. Ekp. Med., 177:851-856
(1993).and Dahinden etal., J. Exp. Med., 179:751-756 (1994)).
[00639] Chemotaxis assays can also be used to assess receptor
function and evaluate the compounds provided herein. These assays are
based on the‘functional'migrétibn, of cells in vitro or in vivo induced by an
agent, and can be used to assess the binding and/or effect on chemotaxis of
ligands, inhibitors, or agonists. A variety of chemotaxis assays are known in
the arnt, and any suitable assay can be used to evaluate the compounds of the
present inventioﬁ. Examples of suitable assays include those 'descﬁbed in
'PCT/US97/15915; Spririger et al., WO 94/20142; Berman et al,, Immunol.
Invest., 17:625-677 (1988); and Kavanaugh etal., J. Immunol.,
146:4149-4156 (1991)).
{o0640] ' Calcium signaling assays measure calcium concentration over
time, preferably Before and after receptor binding. These assays can be used
to quantify the generation of a receptor-signaling mediator, Ca*", following
receptor binding (or absence thereof). These assays are useful in

. determining the abilify of a compound, such as those of the present invention,
to generate the receptor signéling mediator by binding to a receptor of
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interest. Also, these assays are useful in detenﬁining the ability of a
compound, such as those of the present invention, to inhibit generation of the
Vreceptor signaling mediator by interfering with binding between a receptor of
interest and a ligand.

[00641] In calcium signaling assays used to determine the ability of a
compound to interfere with binding between a chemokine receptor and a
known chemokine ligahd, chemokine recepior-expressing celis (CCR2-
expressing cells such as THP-1 cells or CCR9-expressing cells such as T cell
line MOLT-4 cells) are first incubated with a compound of interest, such as a
potential chemokine antagonist, at increasing cbncentrations. The cell

- number can be from 10° to 5 x 10° cells per well in a 96-well microtiter plate.
The concentration of the compound being tested may range from 0 to 100 uM.
After a penod of incubation (which can range from 5 to 60 minutes), the
treated cells are placed in a Fluorometric Imaging Plate Reader (FLIPR®)
(available from Molecular Devices Com., Sunnyvale, CA) according fo the
manufacturer's mstrucnon The FLIPR® system is well known to those skilled
inthe artas a standard method of performing assays. The cells are then
stimulated with an appropriate amount of the chemokine: ligand (MCP-1 for
CCR2 or TECK for CCR9) at 5-100 nM final concentration, and ihe signal of
intracellular catcium increase. (aléo called.caicium flux) is recorded. The
efficacy of a compound as an inhibitor of binding between the chemokine and
the ligand can be calculated as an ICs (the concentration needed to cause
50% inhibition in signaling) or ICg (at 90% inhibition).

[00642] In vitro cell migrétion asséys can be performed (but are not
limited to this format) using the 96-well mlcrochamber (called Chemo’D(“‘)
The ChemoTXm syslem is well known to those skilled in the art as a type of
chemotactic/cell migration instrument. In this assay, CCR2—expressmg cells
{such as THP-1) or CCRg-expressing cells (sucﬁ as MOLT-4) are first
incubated with a compound of i_ntei’est, such as a possible CCR2 or CCRS
antagonist, }espéctiVely. at inc}easing concentrations. ‘Typically‘, fifty
thousand cells per well are used, but the amount can range from 10%10° cells
per well. The chemokine ligéﬁd (for example, CCR2 ligand MCP-1, typicaliy
at 0.1 nM (but can range from 5-100 nM ); or-CCR9 ligand TECK, typically at
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50 nM (but can range from 5-100 nM)), is placed at the lower chamber and
the migration apparatus is assembled. Twenty microliters of test compound-
treated cells are then piaced onto the membrane. Migration is allowed to take
place at 37 °C for a period of time, typically 1.5 hours for CCR2 or 2.5 hours
for CCR9. At the end of the incubation, the number of cells that migrated
across the membrane into the lower chamber is then quantified. The efficacy
of a compound as an inhibitor of chemokine-mediated cell migration is
calculated as an ICs, (the concentration needed to reduce cell migration by
50%) or ICgo (for 90% inhibition).

[00643] In vivo efficacy models for human IBD
[00644) T cell infiltration into the small intestine and colon have been
linked to the pathogenesis of human mflammatory bowel diseases which
include Coeliac disease, Crohn's dlsease and ulceratlve colitis. Blocking
trafficking of relevant T cell populat:ons to the intestine is believed to be an
effective approach to treat human IBD. CCR9 is expressed on gut-homing T
cells in peripheral blcod. elevated in patients with small'bowe! inflammation
such as Crohn's disease and Coeliac disease. CCR9 ligand TECK is
expressed in the small intestine. It is thus believed that this ligand-receptor
pair plays a role in IBD development by mediating migration of T célls to the
intestine. Several é.nitnal models exist and can be used for evaluating
.compounds of interest, such as potential CCR9 antagonists, for an abuhty to
affect such T cell migration and/or condition or disease, which might allow
efficacy predictions of antagonists in humans.
{00645] Animal models with pathology similar to human ulcerative colitis
.{00646] A’ 'murine model described by Panwala and coworkers (Panwala,
etal, J lmmunol 161 ( 10):5733-44 (1998)) involves genetic deletion of the
murine multa-drug res:stant gene (MDR). MDR knockout mice (MDR-/-) are
susceptible to developing a sevcre,'spontaneous intestinal inflammation when
‘maintained under specific pathogen-free facility conditions. The intestinal
inflammation seen in MDR-/- mice has a pathology simitar to that of human
inflammatory bowel disease (IBD) and is defined by Thltype T cells
infiltration into the lamina propria of the large intestine.
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[00647] Another murine model was described by Davidson et al., J. Exp.
Med., 184(1):241-51(1986). In this model, the murine IL-10 gene was deleted
and mice rendered deficient in the production of interleukin 10 (IL-10-/-). |
These mice develop a chronic inflammatory bowel disease (IBD) that
predominates in the colon and shares histopathological features with human
IBD. ' '
[00648] Another murine model for IBD has been described by Powrie et
al., Int Immunol., 5(11):1461-71 (1993), in which a subset of CD4+ T cells
(called CD4SRB(high)) from immunocompetent mice are purified and
adoptively transferred into immunodeficienti mice (such as C.B-17 scid mice).
The animal restored with the CD45RBhighCD4+ T cell populatnon developed a
lethal wasting disease with severe mononuclear cell infiltrates in the colon,
pathologically similar with human 1BD.
[00649] = Murine models w)'lh pathology similar to human Crohn’s disease
[00650] The TNF ARE(-/-) model. The role of TNF in Crohn’s disease in
human has‘been.demonstrated._rﬁore recently by success of treatment using
anti-TNF alpha antibody by Targan et al., N. Engl. J. Med., 337(1 5) 1029-35
(1997). Mice with aberrant production of TNF-alpha due to genetic aiteration
in the TNF gene (ARE-/-) develop Crohn’s-like mflammatory bowel diseases
(see Kontoyiannis et al., Immunity, 10(3):387-98 (1999)).
[00651] ‘The SAMP/yit model. This is model described by Kosiewicz et
al., J. Clin. invest., 107(6):695- 702 (2001). The mouse strain, SAMP/Ylt
spontaneously deveiops a chronic inflammation localized to the termmal

" ileum. The resulting ileitis is characterized by massive infiltration of actlvated
T lymphocytes into the lamina propna and bears a remarkable resemblance
to human Crohn's dnsease

[00652] ‘Examples of in vitro assays
[00653] Reagents o
{00654]) THP-1 cells and MOLT-4 cells were obtained from the. Amencan
Type Culture Collection (Manassas VA) and cultured in RPMI tissue culture

' medium supplemented with 10% fetal calf serum (FCS) in a humidified 5%
COz incubator at 37 °C. Recombinant human chemokine proteins MCP 1 and
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TECK were obtained from R&D Systems (Minneapolis, MN). "®l-labeled
MCP-1 protein was obtained from Amersham (Piscataway, NJ). ChemoTX®
chemotaxis microéhambers were purchased from Neuro Probe (Gaithersburg,
MD). CyQUANT® cell proliferation kits were purchased from Molecular
Probes (Eugene, Oregon). Calcium indicator dye Fluo-4 AM was purchased
from Molecular Devices (Mountain View, CA).

{00655] Conventional migration assay
[00656] Conventional migration assay was used to determine the
efficacy of potential receptor antagonists in blocking migration mediated
through chemokfne,s (such as CCR2 or CCR9). This assay was routinely
performed using 'thelchemoTX‘”' microchamber system with a S-um pore-
.sized polycarbonate membrane. To begin such an assay, chemokine
expressing cells (suéh as THP-1 cells for CCR2 assay or MOLT-4 cells for
CCR9 assay) were harvested by centrifugation of cell suspension at 1000
RPM on a GS-6R Beckman centrifuge.. The cell pellet was resuspended in
chemotaxis buffer (HBSS with 0.1% BSA) at 10x106 cells/mL for CCR2 assay
(5 x10° cells/mL for CCR9 assay). Test compounds at desired concentrations
were prepared from 10 mM stock solutions by serial dilutions in chemotaxns
buffer. An equal volume of célls and compounds were mixed and incubated
at room temperature for 15 minutes. Afterwards, 20 L of the mixture was
transferred onto the porous membrane of a migration microchamber, with 29
"uL of chemokine ligand (0 1 nM chemokine MCP-1 protein for CCR2- -assay or
50 nm chemokine TECK protem for CCR9 assay) placed at the lower
chamber Followmg an incubation at 37 °C (90-minute for CCR2;150-minute
for CCR9), during which cells migrated against the chemokine gradient, the
assay was terminated by remdving the cell drops from. atop the filter. - To
_quantify cells migrated across the membrane, 5 pL of 7X CyQUANT® solution
was added to each well in the lower chamber, and the fluorescence sngnal '
measured on a Spectrafluor Plus fluorescence plate reader (TECAN, Durham,
NC). The degree of inhibition was determmed by comparing migration signals
‘between compound-treated and untréated cells. 105;, calculation was further
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performed by non-linear squares regression analysis using Graphpad Prism
(Graphpad Software, San Diego, CA).

[00657] = BIRAM Assay
[00658] The primary screen to identify chemokine antagonists was
carried out using BiRAM assay (WO 02101350, US2004023286), which
detects potential hits by theifvability to activate cell migration under inhibitory
chemokine concentration. To begin such an assay, chemokine expressing
cells (such as THP-1 cells for CCR2 assay or MOLT-4 cells tor CCR9 assay)
were harvested by centrifugation of cell suspension at 1000 RPM on a GS-6R
Beckman centrifuge. The cell pellet was resuspended in chemotaxis buffer
(HBSS/0.1% BSA) at 10 x 10° cells/mL for CCR2 assay (5 x 10° cells/mL for.
CCR@9 assay). Twenty-five microliters of cells was mixed with an equal
volume of a test compound diluted to 20 UM in the same buffer. Twenty
microliters of the mixture was transferred onto the filter in the upper
chemotaxns chamber with 29 pl of chemokine solution containing chemokine
ligand (100 nM chémokine MCP-1 and MiIP-1a protein for CCR2 assay or 500
nm chemokine TECK protein for CCR9 assay) was placed in the lower
chamber. Following an incubation at 37 °C (90-minute for CCR2; 150-minute
- for GCRY), the assay was terminated by removing the cell drops from atop the
filter. To quantify cells migrated across the membrane, 5 pL of 7X
‘CyQUANT® solution was added to each well in the lower chamber, and the
fluorescence signal measured on a Spectrafiuor Plus fluorescence plate
 reader (TECAN, Durham, NC).
[00659] For selection of pbtential hits, the level of migration activation
- was calculated as a RAM index-the ratio between the signal of a particular
well and the median signal of the whole plate. Compounds with a RAM index
of gréater than 1.5 for CCR2 aéséy (1.8 for CCR9 assay) were regarded as
RAM positive, and were selected for ICso determlnatlons in conventional
functional assays.

[00660] Calcium flux assay
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[00661] Calcium flux assay measures an increase in intracellular calcium
following ligand-induced receptor activation. In the screen of chemokine
antagonists, it wes used as a secondary assay carried out on a FLIPR®
machine (Molecular Devices, Mountain View, CA). To begin an assay,
chemokine expressing cells (such as THP-1 cells for CCR2 assay or MOLT-4
cells for CCR9 assay) were harvested by centrifugation of cell suspension,
and resuspended to 1.5 x 10%cells/mL in HBSS (with 1% fetal calf serum).
Cells were then labeled with a calcium indicator dye Fluo-4 AM for 45 minutes
at 37 °C with gentle shaking. Following incubation, cells were pelletted,
washed once with HBSS and fesus_pended in the same buffer at a density of
1.6 x 10°cells/mL.. One hundred microliters of labeled cells were mixed with
10 pulL of test compound at the appropriate concentrations on an assay plate.
Chemokine protein (MCP-1 at a final concentration of 0.1 nM for CCR2 assay
or TECK at a final concentration of 25 nM for CCR9 assay) to activate the
receptor. The degree of inhibition was determined by comparing calcium
signals between compound-treated and untreated cells. ICso calculatlons
were further performed by non-linear squares regressuon analysis using
Graphpad Prism (Graphpad Software San Diego, CA).

[00662] Ligand binding assay

[00663] Ligand binding assay was used to determine the ability of
poterntial CCR2 antagonists to block the mteractnon between CCR2 andits
tigand MCP-1. CCR2 expressing THP-1 cells were centrifuged and
resuspended in assay buffer (20 mM HEPES pH 7.1, 140 mM NaCl, 1 mM
CaClz, 5 mM MgCl,, and with 0.2% bovine serum albumin) to a concentration:
of 2.2 x 10° celis/mL. Binding assays were set up as follows. First, 0. 09 mlL
of cells (1 x 10° THP-1 cells/well) was added to the assay plates containing
the compounds, giving a final concentration of ~2-10 uM each compound for
screening (or part ofa dose response for compound 1Cs determinations). _
Then 0.09 mL of %] labeled MCP-1 (obtamed from Amersham; Piscataway,
NJ) diluted in assay buffer to a final concentration of ~50 pM, yielding ~30,000
cpm per well, was added, the plates sealed and incubated for approximately 3
hours at 4 °C on a shaker platform. Reactions were aspirated onto GF/B
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glass filters pre-soaked in 0.3% polyethyleneimine (PEI) solution, on a
vacuum cell harvester (Packard Instruments; Meriden, CT). Scintillation fluid
(50 pul_; Microscint 20, Packard Instruments) was added to each well, the
plates were sealed and rédioactivity measured in a Top Count scintillation
counter (Packard Instruments). Control wells containing either diluent only
(for total counts) or excess MCP-1 (1 ug/ml, for non-specific binding) were
used to calculate the percent of total inhibition for compound. The computer
program Prism from GraphPad, Inc. (San Diego, Ca) was used to calculate
ICs0 values. ICso values are those concentrations required to reduce the
binding of labeled MCP-1 to the receptor by 50%.

[00664] Discovery of chemokine antagonists
[00665] The discovery of chemokine antagonists was carried out in two
steps First, BIRAM assay was used to screen a compound library in a high-
throughput manner. The assay detected compounds by their ability to cause a

* positive migration sngnal under BiRAM condition. Secondly, BiRAM posmve
compounds were tested to determme thelr ICso values using the conventional
migration, calcium flux assays and llgand binding assays.
[00666] For instance, in a screen of approxtmately 100,000 compounds,
2000 individual wells representing approxnmately 2% of total compounds
showed a desired RAM index (greater-than 1.5 for CCR2 greater than 1.8 for
CCRQ) These compounds were cheery-picked and retested in duplicate wells
by RAM assay. A total of 156 compounds were confirmed BiRAM positives.
[00667] Since a BiRAM positive signal lndlcates only the presence of a
receptor antagonist and not how strongly it blocks receptor functions, the
BiRAM positive compounds were funher tested for potency in conventional

‘ migration, calcium flux and-ligand binding assays. ICsq determinations on this
subset discovered several compounds with an ICs, less than 1 uM and that
did not inhibit other chemokine receptors examined él significant levels.

{00668] In Vivo Efficacy -
'‘{00669] A 17-day study of type Il collagen-induced arthritis is conducted
to evaluate the effects of a modulator on arthritis-induced clinical ankle
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swelling. Rat collagen-induced arthritis is an experimental model of
polyarthritis that has been widely used for: preclinical testing of numerous anti-
arthritic agents (see Trentham et al., J. Exp. Med., 146(3):857-868 (1977),
Bendele et al., Toxicologic Pathol., 27:134-142 (1999), Bendele et al., Arthritis
Rheumn., 42:498-506 (1999)). The hallmarks of this model are reliable onset
and progression of rgbust, easily measurable polyarticular inflammation,
marked cartilage destruction in association with pannus formation and mild to
moderate bone resorption and periosteal bone prolifetatiog.
[00670] Female Lewis rats (approximately 0.2 kilograms) are
anesthetized with isoflurane and injected with Freund's Incomplete Adjuvant

: contalmng 2 mg/mL. bovine type Il collagen at the base of the tail and two
sites on the back on days 0 and 6 of this 17-day study. The test modulator is

- dosed daily by sub-cutaneous injection from day 9 to day 17 at a dose of 100
mg/kg and a volume of 1 ml/kg in the following vehicle (24.5 % Cremaphore
EL, 24.5% common oil, 1% Benzylalcohol and 50% Distilled water). Caliper

measurements of the ankle joint diameter are taken daily, and reducing joint
swelling is taken -as a measure of efﬁcécy.
[00671] The MDR 1a-knockout mice, which lack the P-glycoprotein gene,
spontaneously develop colitis under specific pathogen-free condition. The

: pathology in these animals has been characterized as Th1-type T cell-
mediated inflammation similar to ulcerative calitis i in humans. Disease
normally beglns to develop at around. 8-10 weeks after birth. However the
ages at'which disease emerges and the ultimate penelrance level often vary

| considerably among different animal facilities.
{00672] In a study using the MDR1a-knockout mice, a CCR9 antagonist
is evaluated by prophylactic administration for its ability io'delay disease
onset. Female mice (n=34) are dosed with 50 mg/kg twice a day by
subcutaneous injections for 14 consecutive weeks stafting at age 10 weeks.
The study is evaluated for IBD-associated growth retardation.

. [00673] Evaluation of a test modulator in a rat model of thioglycoliate-
induced peritoneal inflammation
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[00674] A 2-day study of thioglycollate-induced inflammation is
conducted to evaluate the effects of the test modulator. The halimarks of this
model are reliable onset and progression of robust, eésily measurable
inflammatory cellular infiltrate. For the induction of inflammatory peritonitis in
Lewis rats, Brewer-Thioglycollate (1.0 mL, 4 % solution in distilled water) is
injected intra peritoneal (i.p.). Before this injection, the treatment group
received test n;uodulator or vehicle and the control group received the same
volume of PBS as i.p. injection. After 2 days, a peritoneal lavage ias
performed with ice-cold PBS contammg 1mM EDTA. The recovered cells are
counted with a cell counter (Coulter Counter; Coulter Pharmaceutical, Palo
Alto, CA) and monocyte_slmacrophages were identified by flow cytometry
bsing light-scatter properties.

[00675] Evaluation of a test modulator in a mouse mode! of bacterial

infection
[00676] A 1-day study of streptococcus pneumoniae infection is

‘conducted to evaluate the effects of the test modulator. The model measures
bacterial infection and spread in an animal following pulmonary infection with
live bacterial cultures, measured by inflammatory cellular infiltrate, and
assessment of bacterial burden. C57/B6 mice are inoculated intra nasally
with LDS0 400 CFU at day 0. Groups are either test modulator or vehicle

* control treated 1 day prior to bacterial inoculation and twice daily throughout
the study. Bacterial burden is measured at 24 hours by plating serial dilutions
of homogenized lung tissue on agar plétes and counting colonies. -

[00677] Pharmacologics to be used in conjunction with CCR2
compounds _ '
{00678} ~ Phammnacological agents thét can be used in conjunction with the
CCR2 antagonists of the cumrent invention include those used for the
treatments of atherosclerosis, restenosns multnple sclerosis, pulmonary

. flbrOSlS Inflammatory bowel disease, rheumatmd arthritis, graft-versus-host -
disease, renal fibrosis, psoriasis, transplantation rejection, obesity, diabetes,
hypercholesterclemia and cancer.

127



WO 2008/010934 PCT/US2007/015808

[00679] In the tables below, structures and activity are provided for
'representative compounds described herein. Activity is provided as follows
for either or both of the chemotaxis assay and/or calcium 'mobilization assays,
described above.

[00680] Table 3: Compounds with CCR9 activity in one of the
chemotaxis, binding or calcium mobilization assays, with IC50 < 1000
nM
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[00681] Table 4: Compounds with CCR2 activity in one of the
chemotaxis, binding or calcium mobilization assays, with IC50 < 1000

nM
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[00682] Itis therefore intended that the foregoing detailed description be
regarded as illustrétiv,e rather than fimiting, and that it be understood thatitis
the following claims, including all equiValents, that én_re intended to define the
spirit and scope of this invention.
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CLAIMS

1. A compound of thé formula (1), or a salt thereof:

ll\t
Oz
I§ NH -
SN
\& N
Y4 ys B
YS
U}

where _ . .
" Aris selected from the group consisting of substituted or unsubstituted

Cs-10 aryl and substltuted or unsubstituted 5- to 10-membered heteroaryl

Y%, Y%, Y, and Y7 are each independently selected from the group
consisting of hydrogen, halogen, -CN, -C(O)R', -CO,R, -C(O)NR™R?S, -
OR'S, -OC(O)R'S, -OC(O)NR'R', -SR', -S(O)R', -S(0),R",
-S(0)2NR'R'¢, -NO,, -NR™R'®, -NR'*C(O)R"S, -NR'*C(O)OR, -
NR'S(0).R®, -NR'SC(O)NR'SR", substituted or unsubstituted C,.g alkyl,
substituted. or unsubstituted C, s alkenyl, substituted or unsubstituted Cag
alkynyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
‘substituted or unsubstituted Ce.1o aryl, and substituted or unsubstituted 5- to
10-membered heteroaryl; o

'R, R and RY are each independently selected from the

‘group consisting of hydrogen, substituted or unsubstituted 'C,.a-alkyl.

substituted or unsubstituted C,.g alkenyl, substituted or unsubstituted ‘

Cz.5 alkynyl, substituted or unsubstituted Ce10aryl, subétituted or

Unsubstituted 5-to 10—merﬁbered heteroaryl, and substituted or

unsubstituted 3- to 10-membered heterocyclyl; and

R’ and R"; R"® and R" or R and R'” may, together with the
atomis-to which they are attached, form a substituted or unsubstituted

5-; 6-, or 7-membered ring;

R'is selected from the group consisting of hydrogen, -C(O)R’, -CO.R?,
-C(O)NR'RS, -S(O)R7, -S(O)2R7 -S(0).NR’RE, substituted or unsubstituted C;.
s alkyl, substituted or unsubstituted C,. alkenyl, substituted or unsubstltuted
C2.s alkynyl, substntuted or unsubstituted 3- to 10-membered heterocyciyl,
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substituted or unsubstituted Cg_1p aryl; and substituted or unsubstituted 5- 1o
10-membered heteroaryl;

R?is selected from the group consisting of hydrogen, halogen, -CN, -
C(O)R’, -CO.R’, -C(O)NR'R®, -OR’, -OC(O)R’, -OC(O)NR’R?, -SR’, -S(O)R’,
-S(0)2R", -S(0)2NR"R®, -NO3, -NR'R®, -NR’C(O)R°®, -NR’C(O)OR?, -
NR’S(O)2R®, -NR'C(O)NR®R®, substituted or unsubstituted C. alkyl,
substituted or unsubstituted C».5 alkenyl, substituted or unsubstituted Cas
alkynyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
substituted or unsubstituted Ce.10 aryl, and substituted or unsubstituted 5- to
10-membered heteroaryl;

R’, R®, and R%are each independently selected from the group
consisting of hydrogen, substituted or unsubstituted C, s élkyl,
substituted or unsubstituted C,.¢ alkenyl, substituted or unsubstituted
C.g alkynyl, substituted or unsubstituted Cg.1q aryl, substituted or
unsubstituted 5- to 10~memberéd héteroaryl, and substituted or
unsubstituted 3- to 10-rﬁembéredltmeterocyclyl;

R and R®, R® and R? or R7 and R? may, together with the atoms

_ to which they are attached, form a substituted-or unsubsfituted 5-, 6-,
or 7-membered ring; and

where R' and-R? may, together with the atoms to which they are
attached, form a substituted or unsubstituted 5-, 6~, or 7-membered ring.

2. The compbund of claim 1, or a salt thereof, of the formula (l):
x1
x4 X2

x'5

x3

o= :

> “NH N

O 1 ) ’ A\ Rz
\'td N

1
Y4 Y6 R
YS

U]
where
X', X3, X3, x*, and X® are each independently selected from the group
consisting of hydrogen, halogen, substituted or unsubstituted C,.g alkyl,
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substituted or unsubstituted Czs alkenyl, substituted or unsubstituted C,.4
alkynyl, -CN, -NO,, -C(O)R", -CO.R®, -C(O)NR'™R', ~OR'®, -OC(O)R",
-OC(O)NR'R, -NO,, -NR'*C(O)R™, -NR'®C(O)NR'’R?, -NR"®R", -
NR'™CO,R", -NR'®S(0),R", -SR", -S(O)R®, -S(O).R®, -S(O).NR'"R",
substituted or unsubstituted Cg 49 aryl, substituted or unsubstituted 5-to 10-
membered heteroaryl, and substituted or unsubstituted 3- to 10-membered
heterocyclyl;

R'®, R* and R? are each independently selected from the
group consisting of hydrogen, substituted or unsubstituted Cigalkyt,
substituted or unsubstituted C..g alkenyl, substituted or unsubstituted
Csg alkynyl, substitutéd or unsubstituted Ce.10 aryl, substituted or -
unsubsétituted 5; to 10-membered heteroaryl, and substituted or
unsubstltuted 3- to 10-membered heterocyclyl; and

R'" and R'?, R'® and R® or R'® and R*® may, together with the

.atoms to which they are attached, form a substituted or unsubstituted
5-, 6-, or 7-membered nng. '

3. The compound of claim 2, or a salt thereof, where
X is selected from the group consustmg of halogen, substituted or
unsubstituted C1.s alkyl, -OR'®, -NR'®R'®, and substituted or unsubstituted 3-
to 10-membered heterocyclyl
is hydrogen;
Y“, Y®, and Y® are each independently selected from the group -
consisting of hydrogen, halogen, -CN, -CO,R', -C(O)NR'SR'S:
R’ is selected from the group consisting of substituted or unsubstituted
- Cy.g alkyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
- substituted or unsubstituted Ce 1o aryl, and sdbstituted or unsubstituted 5- to
10-membered heteroaryl; and
R2is selected from the group consisting of hydrogen, substituted or
unsubstituted C..g alkyl, subsmuted or unsubstituted 3- to 10-membered
heterocyclyl substituted or unsubstituted Ce-10 aryl, and substituted or
" unsubstituted 5- to 10-membered heteroaryl.

4. The compbund of claim 2, or a salt thereof, of the formula (1H1):
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x1
x2
O:l < N
NH N-
o i\
o
Y4 R!
YS

(L)
where at Ieast one of X' and X2 is other than hydrogen and at least one of Y*
and Y is other than hydrogen.

5., The compound of claim 4, or a salt thereof, of the formula ().

where X?is hydrogen or halogen; Y* is hydrogen, halogen or -CN; and X' and
Y® are other than hydrogen.

6. The compound of claim 5, or a salit thereof, where

X'is selected' from the group consisting of substituted or unsubstituted
Ci.a alkyl, —~OR', -NR"R", and substttuted or unsubstituted 3- to 10-
membered heterocyclyl; .

Yiis selected from the group consisting of halogen, -CN, -COZR15 nd
-C(ONR™R'S, .

R' is selected from the group consisting of substituted or unsubstituted
C1.a alkyl, substituted or unsubstituted 3- to 10-membered heterocyclyl,
substltuted or unsubs‘muted Ce-10 aryl, and substituted or unsubstituted 5- to
10-membered heteroaryl; and

R? is hydrogen.

7. The compound of claim 6, or a salt thereof, of the formula (vin)
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X!

O=

Iﬁ‘ —N

o NH l;l »

Al
Y5 ( w
(vin)

where Wis NH or O; and n is 0, 1, or 2.

8. The compound of claim 4, or a salt thereof, where
X! is halogen;
X2 is halogen or —CF;;
Y* is halogen; .
Y® is hydrogen or halogen;
R'is aryl or heteroaryl; and
hz is hydrogen or substituted or unsubstituted C,_s alkyl.

9. ' The compound of claim 8, or a salt thereof, of the formula (V): '

1
CFs

O=, .
o’ﬁ “NH N’f}\
] /N R2
' N
Rl

Y5
v)

10. The compound of claim 2, or a salt thereof, of the formula (IV):
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x1
o J N»\»Rz
‘
Y4 Rl
YS
w)

where Y* is hydrogen or fluoro; and X* and Y® are other than hydrogen.

1. The compound of claim 10, or a salf thereof, where

X' is selected from the group consisting of substituted or unsubstituted
Cig alkyl, ~OR™®, -NR'®R", and substituted or unsubstituted 3- 1o 10-
membered heterocyclyl'

Y® is selected from the group consisting of halogen, -CN, -002R'5
-C(O)NR™R'S;

R’ is selected from the group consisting of substituted or unsubstituted
C,.é atkyl, substituted or unsubstituted 3- to 10-membered heterocyclyi
substituted or unsubstltuted Ce.10 aryl, and substltuted or unsubstituted 5- to
10-membered heteroaryl; and

R? is selected from the group consisting of hydrogen, substituted or
~unsubst|tuted Cis alkyt, subsmuted or unsubstituted 3- to 10-membered
Aheterocyclyl, substituted or unsubstituted Cg.io aryl, and-substituted or
.unsubstituted 5- to 10-membered heteroaryl.

12. The'’compound of claim 11, or a salt thereof, of the formula (VI):

; NH N-N
@/K )\R"’
vy

‘where Y*is hydrogen or halogen.
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13.- The compou.nd of claim 12, or a salt thereof, of the formula (Vii):

where
Y* is hydrogen or halogen: and
R® and R*are each independently hydrogen, unsubstituted or
substltuted Ci.salkyl, or R* and R* together with the carbon which they
substitute form a 3-10 member carbocyclic, 4 -10 member heterocyclic, 5-10
member heteroaryl ring or 6-10 membered aryl ring.

14. The compound of claim 13, or salt thereof, where R? is hydrogen.
15. The compound of claim 1, selected from the group consisting of
 4-tert-buty-N-(4-chloro-2-(4,5-diisopropyl-4H-1,3.4-triazol-3-

yl)phenyl)benzenesulfonamnde

-tert-butyl-N -(4-chloro-2-(4,5-dimethyl-4H-1 2 4-triazol-3-
yl)phenyl)benzenesulfonamide;

4-tert-butyl-N-(4-chloro-2- (4-cyclopenty|-5—methyl—4H 1,2,4-triazol-3-
yl)phenyl)benzenesulfonam:de

4—tert-butyl—N—(47chloro-2-(4-cyclopropyl-S—methyMH-l 2,4-triazol-3-

yl)phenyl)benzenesulfonamide;

4-tert-buty!-N-(4-chloro-2- (4-ethyl 5-methyl-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide;

4-tert-butyl-N-(4-chloro-2-(4-isopropyl-4H-1,2,4-triazot-3-
yl)phenyl)benzenesulfonam:de

4-tert-butyl-N- (4-chloro-2 (4-|sopropyl'5-methyl—4H 1,2,4- tnazol—3-
yl)phenyl)benzenesuIfonamlde

- 4-tert-butyl-N-(4-chloro-2- (4-methyl-s-(tetrahydro-2H-pyran~4-yl) 4H-

1 24—tnazol-3-y|)phenyl)benzenesulfonamlde
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4-tert-butyl-N~(4-chloro-2-(d-phenyl-4H-1,2,4-triazol-3-

yhphenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-2-(5-(methoxymethyl)-4-methyl-4H-1,2,4-triazol-
-yl)phenyl)benzenesulfonamlde,

4-tert-butyl-N-(4-chloro-2-(5-ethyl-4- |sopropyl-4H 1 ,2,4-triazol-3-
yl)phenyhbenzenesulfonamide;

4-tert-butyl-N-(4-chloro-2-(S-isopropyl-4-methyl-4H-1,2,4-triazol-3-
yl}phenyhbenzenesulfonamide;

4-tert-butyl-N-(4-chloro-2-(5-methyi-4-(1H-pyrazol-3-yl)-4H-1,2,4-

triazol-3-yl)phenyl)benzenesulfonamide;

4-tert-butyI~N-(4-chIoro-2-(5-methyl-4-(pyridin-2—yl)—4H—1 2,4-triazol-3-
7y|)phe'nyl')benzen'esulfonamide'
4-tert-butyl-N- (4-ch|oro-2-(5-methyl-4 -(pyridin-4-yl)-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamlde
4-tert-butyl-N- (4-chloro-2-(5—methy|-4-(tetrahydro-2H-pyran-4-yl)-4H-
1 ,2,4-triazo!~3-yl)phenyl)benzenesulfonamide;
4-tert-butyl—N-(4—chloro—2—(5-methyl 4-phenyl-4H 1,2,4-triazol-3-
yl)phenyl)benzenesulfonamlde
. -ten—buty!-N-(4—chlog'o-2-(5-melhyl-4H-1.2.4-triazol-3-
yl)phen)ii)benzenesulfonamide'
N- (4-chloro- -(4-|sopropyl-5-methyl-4H~1 2 4-tnazol-3-yl)phenyl)-4-
isopropoxybenzenesulfonamide; : .
_ N-(2-(3-(2-(4—ten-butylphenylsul_fonamido)-s-chIorophenyl)-s-methyl- .
4H-1,2,4-triazol-4-yl)ethyl)acetamide:
(H)-4—tert-butyl-N-(4-chloro-2-(4-methyl-5—(tetrahydrofuran—2—yl)-4H-
1 .2,4-triazol—3-yl)phenyl)benzenesulfonamide
(S)-4-tert-bulyl N-(4, 5-difluoro- -2-(4- (pyrrohdln -3-yl)-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamnde
(S)-4-tert-butyl-N -(4-chloro-2- (4 (1-hydroxypropan-2—yl)-5 -methyl-4H-
1 ,2,4-_tr|azol-3-yl)phenyl)benzenesulfonamtde, )
) (S)-47ter‘t—butyl-N-@-chIoro-2-(4-(pyrrotidin—3-yl)-4H-1-,2,4-triazol-3-
yl)phenyl)benzenesuifonamide; '
(S)-4-tert-butyl-N-(3-chloro-2-(4-methyl-5-(tetrahydrofuran-2-yi)-4H-

© 1,2,4-triazol-3-yl)phenyl)benzenesulfonamide:
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4-tert-butyl-N-(2-(4-ethyl-4H-1,2,4-triazol-3-y1)-4,5-
diﬂuorophenyl)benzenesulfonamide;

4-tert-butyl-N-(2-(4-ethyl-4H-1 2,4-triazol-3-yl)-5-
fluoropheenyl)benzenesulfonamide;

4-gen-butyl-N-(4,5—difluoro-2-(4-(tetrahydrofuran-3—yl)—4H-1 .2,4-tnazol-
3-yl)phenyl)benzehesulfonamide;
 4-tert-butyl-N-(4-chloro-2-(4,5-diethyl-4H-1,2.4-triazol-3-
yl)phenyl)benzenesulfonamide; .

4-tert-butyl-N-(4-chloro-2-(4,5-dimethyl-4H-1,2,4-triazoi-3-yl)-3-
fluorophenyl)benzenesulfonamide:

4—tett-butyl-N-(4-ch‘loro—2-(4,5-dimethyl-4H-1 2,4-triazol-3-yl)-5-
ﬂ'uorophenyl)benzenesulfonamide;

4-tert-butyl-N-(4-chloro-2-(4- (tetrahydrofuran—3-yl)-4H-1 2,4-triazol-3-
yl)phenyl)benzenesutfonamide;

4-tert-butyl-N-~(4-chioro-2-(4-ethyl-4H-1,2 4-triazol-3-yl)-3-
fluorophenyl)benzenesulfonamide;
-tert—butyl -N-(4-chloro-2-(4- ethyl-4H—1 2, 4-tnazol—3-

y))phenyl)benzenesulfonamide; '

4—tert—buty-I-N-(4-chIoro-2-(4-'ethyl-S-iS_dpropyl—4H-1 .2,4-triazol-3-
yl)phenyl)benzenesulfonamide; :

4-tert-butyl-N- (4-chIoro-2-(4-ethyl-5-methyl~4H'-"1 ,2,4-triazol-3-yl)-3-

» ﬂuorophenyI)benzenesulfonamlde

4-tert-butyl-N- (4-chloro-2—(4-|sobutyl-5-methyl~4H-1 2,4-triazol-3-
yl)phenyl)benzenesulfonamade
4-tert-butyl-N- -(4-chloro-2-(4-methyl-4H- 1,2,4-triazol-3-
' yl)phenyl)benzenesulfonamlde,
4—tert-butyl-N (4-chloro-2-(4-methyl-5-(oxazol-4-yl)-4H-1 2,4-triazol-3-
yl)phenyl)benzenesulfonamlde
4-tert-butyl-N-(4-chloro-2-(5-((dimethylamino)methyl)4-methyl-4 H-
1,2 4-triazdl-3-yl)-5~fluorophenyl)benzenesulfonamide'
-tett-butyl -N-(4-chloro-2-(5- (2—methoxyethyl)-4-methy|-4H 1,2,4-
tnazol-3-yl)phenyl)benzenesulfonamnde.
‘4-tert-butyl-N-(4-chloro-2-(5- (methoxymethyl)—tt-(tetrahydrq-2H—pyran-'
4-yl)-4H-1 ,2;4-triazol-3—yl)phenyl)benzenesulfonamide;

46



162

WO 2008/010934 PCT/US2007/015808

4-tert-butyl-N-(4-chloro-2-(5-methyl-4-(piperidin-4-yi)-4H-1,2,4-triazol-3-
yl)pheﬁyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-(piperidin-3-yl)-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(5-chioro-2-(4-isopropyl-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide; :
' 4-ten-butyl—N-(5-chloro~2-(4-isopropyl—5-(4-methyltetrahydro-2H-pyran~
4-yl)-4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(5-fluoro-2-(4-isopropyl-5-methyl-4H-1,2,4-triazol-3-
yh)phenyl)benzenesulfonamide;
N-(4-chloro-2-(4-ethyl-5-methyl-4H-1 ,2,4-triazol-3-yl)phenyl)-4-
isopropoxybenzenesulfonamide; )
ethyl 2-(5—(2-(4—ten—butylphenylsulfonamido)-s-chloro-4-fluorophenyl)- ’
4-methyl-4H-1,2 4—triazol—3-yl)acetate"
' - 5+(2- (4-terk—butylphenylsuIfonamldo)-s-chloro—4-fluorophenyl)-4-methyl—
‘4H-1,2,4-triazole-3-carboxamide;
5-(2-(4—tert-butylphenylsulfonamido)—5-chlord-4—ﬂu'orophenyl)—N.4-
dimethyl-4H-1,2,4-triazole-3-carboxamide; |
» (R)-4-tert—butyl—N-(4—chIoro—5-f|uoro-2-(5—(1-hydroxyethyl)—4-rhethyl—4H-
-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide; .
(S)-4-tert-butyl-N-(4-chloro-2-(4- (plpendm-s yl)-4H 1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide: '
" (S)-4-tert-butyl-N-(4-chioro-2-(4- (tetrahydro-2H-pyran~3—yl)-4H 1,2,4-
tnazol-3-yl)phenyl)benzenesulfonamxde
(S)-4-tert-butyl-N- (4-chloro-2-(5 -methyl-4- (pnpendm-3-yl)-4H~1 2, 4-
- triazol-3-yl)phenyl)benzenesulfonamide;
(S)-4-tert-butyl-N-(4-chloro-5-fluoro-2- -(4- (plpendm-3~yl) 4H-1 2,4-
tnazol-3-yl)phenyl)benzenesu!fonam|de
(S)-4-tert-butyl-N- (4-chloro-5-ﬂuoro-2—(4-(pyrrolidin-3-yl)-4H-1,2,4—
triazol-3-yl)phenyl)benzenesulfonamidef
(S)—4-tert-butyl-N-(4-chlorp-s-ﬂuoro-2-(4—(tetrahydrofuran-3—yl)-4H-
1,2,4-triazol-3-yl)phenyi)benzenesulfonamide;
(S)-4-ten-butyl-N-(4—chloro-5-ﬂuoro—2—(5-(1-ﬁydr‘oxyethyl)-4-methyl-4H-
1,2,4-triazol-3-yl) phenyl)benzehesulfonarriide;
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(S)-4-tert-butyl-N-(4-chloro-5-fluoro-2- (5-methyl-4 -(pyrrolidin-3-yl)-4H-
1,2,4- -triazol-3-yl)phenyi)benzenesulfonamide;
(S)-N-(4-chloro-2-(4-(pyrrolidin-3-yl)-4H-1 ,2,4-triazol-3-yl)phenyl)-4-
isqpropoxybenzenesulfonamide'
4-tert-butyl-N- (4-chIoro-2-(4-lsopropyl-s-(tetrahydro-2H-pyran-4-y!)—4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-buty!-N- (4-chloro-2-(4-methyl-5~(5-methyloxazol-4-yl)-4H 1,2,4-
tnazol-3-yl)phenyl)benzenesulfonamlde.
4—tert-butyl-N-(4-chIoro-2-(5-((cyclopropylamino)methyl)-4-methyl-4H-
1,2,4-triazol-3-yl)-5-fluorophenyl)benzenesulfonamide;
4—tert-butyl-N-(4-chIofo-2-(5-((ethylam'ino)methyl)-{t-methy|-4H-1 2,4~
~ triazol-3-yl)-5-fluorophenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-2-(5-ethyl-4-(tetrahydrofuran-3-yl)-4H-1,2,4-
triazol-3-yl)-5-fluorophenyl)benzenesulfonamide:
4-tert-butyl-N-(4-chloro-2- (5-ethy!—4—methyl-4H 1,2,4-triazol-3-yl)-5-
ﬂuorophenyl)benzenesulfonamnde .
4-tert-butyl-N-(4-chloro-2- (S-ethyl-4—methyl-4H 1,2,4-triazol-3-
yl)phenyl)benzenesulfonamnde
4-tert-butyl-N-{4-chloro-5-fluoro-2- (4-(tetrahydro—2H-pyran-3 -yl)-4H-
1 ,2;4-mazol-3-yl)phenyl)benzenesulfonamnde
4-tert—butyl -N-(4-chloro-5- fluoro-2-(4-(tetrahydrofuran-3-yl)-4H-1 2,4-
triazol- 3~yl)phenyl)benzenesulfonam|de
-tert-butyl -N- (4-ch10ro~5-fluoro-2-(4-isopi’opyl-s-(methoxymethyl)-4H—
1,2 4-tnazol-a-yl)phenyl)benzenesulfonamlde
-tert-butyl-N -(4-chioro-5-fluoro-2- (4-methyl-5 ((melhylammo)methyl)-
'4H-1 2 4-tnazol-3-yl)phenyl)benzenesulfonam|de.
4-tert-butyl-N- (4-ch!oro-5-fluoro-2-(4-methyl-s-(methylsulfonylmethyl)-
4H-1,2 4-triazol-3-yl)phe‘nyl)benzenesulfonamide'
4-tert-butyl-N-(4-chloro-5 -fluoro-2-(4-methyl-5-(morpholinomethyl)-4H-
1 2 4-tnazol—3-yl)phenyl)benzenesulfonamlde _
4-tert-butyl-N-(4-chloro-5- -fluoro-2-(4-methyl-5-(oxazol-4-yl)-4H-1,2, 4-
triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-5-(pyrrolidin- 1 -yimethyl)-
4H-1 ,2,4-triazol-3;yl)phenyl)benzenesulfonamide;
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4-tert-butyt-N-(4-chIoro-5-fluoro-2-(4-methyl-5-(tetrahydro-ZH-pyran-S-
yl)-4H-1 ,2,4-triazol—3-yl)phenyl)bénzenesulfonamide;
4-ten-butyl-N-(4-chloro-s-fluoro-2-(4-methyl-5—(tetrahydro-2H-pyran-4—
yl)-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fliioro-2- -(4-methyl-5-(tetrahydrofuran-3-yl)-
. 4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fluoro-2-(5- ((lsopropylammo)methyl)—4-
methyl-4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-(1 -hydroxyethyl)-4-methyl-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-.chIoro—s-fIuoro-2-(5-(2-hy_droxy-2-methylpropyl)-4-
methyl-4H-1 12,4-triazol-3-yi)phenyl)benzenesulfonamide;
4-tert-butyl—N-‘(4-chIoro—5-ﬂuoro*2—(5-(2—hydroxypropan-2-yl)-4-methyl-
4H-1,2,4-triazol-3-yl)phenylibenzenesulfonamide;
4-tert-butyl-N -(4-chloro-5-ﬂuoro-2-(5 (2-methoxyethyl)-4-methyl-4H-
1,2 4-tnazoI-3-yl)phenyl)benzenesulfonamxde
4-tert-butyl-N -(4-chloro-5-fluoro-2-(5- (hydroxymethyl)-4-methyl—4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-te'n-butyl-N-(4-chloro-5.-ﬂuoro;'z-(s-(memoxymethy|)4-
(tét;ahydrofuran-3—yl)-4H-1 2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5- -fluoro-2-(5-(methoxymethyl)-4-methyl-4H-
1 2 4~tnazol-3-yl)phenyl)benzenesulfonamide
N-(2-(5-(azetidin- 1-ylmethyl)-4-methyl-4H 1,2 4-(nazol-3-yl)-4-chloro-5-
: fluorophenyl)-4-tert-butylbenzenesulfonamlde
N-(2-(5-acetyl-4- methyl-4H-1,2 4-triazol-3-yl)-4-chloro-s-fluorophenyl)
4-tert-butylbenzenesulfonamide;
(S)-4-tert-butyl-N-(4.5-d1fluoro-2~(5-methyl-4-(pyrrolidin-S—yI)—4H-1 2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
: (S)#-(ert-butyl-N’-(d»-chloro-2-(5-ethyl-4-(pyrrolidin~3-yl)-4H-1 2,4~
triazol-a-yl)phenyl)benzenesulfonamide'
(S)-4-tert-butyl- N-(4~chloro-2-(5—lsopropyl-4-(pyrrohdm-3—yl)—4H 1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
(S)-4-tert-butyl-N- (4-ch|oro-2-(5-methyl-4-(pyrroIldln-3-yl)—4H 1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
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4-ter1~butyl-N -(2-(4,5-dimethyl-4H-1,2 4-tnazol—3-yl)-5—
fluorophenyl)benzenesulfonamide;
4-tert-butyl-N-(2-(4-ethyl-5-methyl-4H-1,2 4-triazol-3-yl)-4,5-
difluorophenyl)benzenesulfonamide; .
4-tert-butyl-N-(2-(4-ethyl-5-methyl-4H-1 2.4-triazol-3-yl)-5-
fluorophenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-2-(4-methyl-5-(piperid in-4-yl)-4H-1,2 4-triazol-3-
yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fluoro-2- -(4-isopropyl-4H-1,2 4-tnazol—3-
yl)phenyl)benzenesulionamide; -
-tert-butyl—N-(4—chIoro-5~fluoro-2-(4-isopropyl-5-(tetrahydrofuran-s-yl)—
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonamlde
-tert—butyl—N—(4-chloro-5-fluoro-2'—(4-methyl.-5-(5—methy|oxazol-4-yl)-_
4H-1,2 4-triazol—3—yl)phenyl)benzenesulfonamide
4-tert-butyl-N- (4—chloro-5-ﬂuoro—2-(5-lsopropyM (tetrahydrofuran—a -yl)-
4H-1,2 4—tnazol-3—yl)phenyl)benzenesulfonamlde
4-tert-butyl ‘N-(4-chloro-5~fluoro-2-(5-methyl-4-(tetrahydrofu ran-3-yl)-
4H-1 ,2,4-fri‘azol-3-yl)phenyl)benzenesulfonamide;
N-(4-chloro-2-(4,5-dimethyl-4H-1,2,4-triazol-3-yl)phenyl)-4-
isopropoxybenzenesulfonamide:
N- (4-chloro-2-(4-|sopropyl-4H 1, 2 4-tnazol-3-yl)phenyl)-4—
lsopropoxybenzenesulfonamlde
(S)-4-tert-butyl-N- (4-chl,oro-2-(5,-_ethyl-4—(pynoﬁdin—3-yl)-4H-1,2.4-
triazol-3-yl)-s-ﬂuorophehyl)benzenesulfonamide
_ (S)-4-tert-butyl-N-(4-chloro-5-fluoro-2-(4- (2-oxopyrrol|dm-3 -yl)-4H-1,2,4-
nazol-s yl)phenyl)benzenesulfonamude
(S)-4-tert-butyl-N-(4-ch|oro-5-ﬂuoro-2-(5-isopr’opyl-4-(pyrrolidin-a-yl)-
4H-1,2,4-:ﬁazox-s-y'l)phenyl)benzenesql_fonamiqe;
(S)-N~(4-chloro-_2-(4-(pyrrolidin-3-yi)-4H—1 .2,4-triazol-3-yl)phenyl)-4-(4-

) methyltetrahydro-2H-pyranA-yl)benzenesulfonamidé'

4-tert-butyl-N-(4-chloro-2-(4-cyclobutyl-5- methy|—4H -1,2,4-triazol-3-
yl)phenyl)benzenesulfonamide;
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4-tert-butyl-N-(4-chioro-2-(4-ethyl-5-isopropyl-4H-1 12,4-triazol-3-yl)-5-
fluoréphenyl)benzenesulfonamide;
4-tent-butyl-N-(4-chloro-2-(4-isopropyl-5-(trifluoromethyl)-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide; ,
4-tert-butyl-N-(4-chloro-2-(5-methyl-4-(1-methylpiperidin-4-yl)-4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro-5-ﬂuoro-2-(4-methyl—s-(2-(methylsulfonyl)ethyl)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesuifonamide:
N-(2-(4-(1-acetylpipe_ridin—4-yl)-5-methyl-4H_-1 ,2,/4-triazol-3-yl)-4-
chlorophenyl)-4-tert-butylbenzenesulfonamide;
N- (2-(4-(2-ammoethyl)-5—methyl-4H 1,2,4-triazol- 3-yl)-4-chloropheny|)-
4-tert-butylbenzenesulfonamide;
N-(2-(4-(azetidin-3-yl)-4H-1,2 4-triazol-3 -yl)-4—chloro—5-fluorophenyl)—4-
tert-butylbenzenesulfonamlde'
(R)-4-tert-butyl-N-(4-chloro-2-(5-methyl-4- (pyrrolndm—S-yl)-4H-1 2 4-
tria'zo_l-a-yl)phehyl)benzenesulfonamude,
4-tert-butyl-N-(2-(4,5-dimethyl-4H-1,2 4-triazol-3-yi)-4,5-
difluorophenyl)benzenesulfonamide;
4—teit-butyI-N-(4-chloro-2—(4-isopropyl-5-(meth.oxymethyl)-4H-1 2,4-
tn'azol—S-yl)phenyl)behzenesulfonamide'
4-tert-butyl-N-(4-chloro-2- (4-methyl—5~(pyndm—2—yl)—4H 1 2, 4 triazol-3-
yl)phenyl)benzenesuIfonamlde.
4-tert- -butyl-N-(4-chloro-2-(4-methyl-5-(tetrahydrofuran-2-yl)-4H-1,2,4-
triazol-S-yl)phenyl)benzenes'ulfonamide'
4-tert-butyl-N- (4—chloro-2-(5 ((dumethylammo)methyt)—4-|sopropyl-4H-
1 2 ,4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert- butyl-N-(4-chloro-2-(5-(|sopropoxymethyl)-4-methyl-4H 1,24~
. triazbl-a-yl)phenyl)benzenesulfonamlde.
4-tert-butyl-N- (4-chloro—2-(5-methyl-4-(pyrrol;dm-3-yl)-4H—1 2 4-triazol
3-yl)phenyl)benzenesulfonamzde.
4-tert-butyl—N (4-chloro-2—(5-methyl-4—(tetrahydrofuran-3-yl)-4H-1 2,4-
triazol-3-yl)phenyl)benzenesulfonamide; . )
4-(3-(2-(4-tert-butylphenylsulfonamido)-5-chlorophenyl)-5-methyl-4H-
1,2,4-triazol-4-yl)piperidine-1-carboxamide;
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4-tert-butyl-N-(4-chioro-2-(4-(2-(dimethylamino)ethyl)-5-methyl-4H-
1,2,4-triazol-3-yl)phenyl)benzénesulfonamide;
4-tert-butyl-N-(4-chloro-2-(5-methyl-4-(1- (methylsulfonyl)plpendm-4-yl)-
4H-1,2 4-triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-butyl-N-(4-chloro~2-(5-methyl—4-(2-(methylamino)ethyl)—4l-l-1 2,4~
triazol-3-yl)phenyl)benzenesulfonamide;
4-tert-b_utyl-N-(5-chloro-2—(4—isopropyl-5-methyl-4H—1 2,4-triazol-3-
yhphenyl)benzenesulfonamide; )
- N-(2-(4-(1-acetylpyrrolidin-3-yl)-5-methyl-4H-1 .2,4-triazot-3-yl)-4-
chlorophenyl)-44tert-butylbenzenesulfonamide; A |
N-(2-(5-amino-4-isopropyl-4H-1 ,2,4-triazol-.3-yl)-4-chlorophenyl)-4-terl-
butylbenzenesulfonamide;
(R)-4-tert-butyl-N- (4-chloro-5-fluoro-2-(4- (tetrahydrofuran-3-yl)-4H-
1 ,2,4-'triazolfs-yl)phenyl)benzenesulfonamide;
(R)—4—ten—butyI-N-(4-'chIoro—2—(4-(pyrro|idin-3-yl)-4H-_1 2,4 triazol-3-
yl)phenyl)benzenesulfonamide; '
4-tert-butyl-N-(4-cyano-2- (5-ethyl-4-methyl 4H-1,2,4-triazol-3-
yl)phenyl)benzenesulfonarmde :
4—(4-ter_t-butylphenylsulfonamido)-3-(5-ethyl-‘4-methyl-4H-1 .2,4-
triazol-3-yl)benzamide;
4-(4-ten-butylphenylsulfonamldo) -3-(5-ethyl-4-methyl-4H-1 2 4-
triazol-3-yl)benzoic acid:;
N-(2- (4—(azet|dm-3-yl) 4H-1,2 4—tnazol-3-yl)-4-chlorophenyl) 4-tert-
butylbenzenesulfonam:de ‘
4-tert-butyl-N- (4-chloto-2-(4-methyl-5 -({methylamino)methyl)-4H- -
1,2,4- tnazol-a-yl)phenyl)benzenesuifonamlde
methyl 4-(4-tert-butyIphenylsulfonamldo)-3~(5—ethy|—4 -methyl-4H-
1,2,4-triazol-3-yl)benzoate;
N-(4-chloro-2-(4, S5-dimethyl-4H-1,2,4-triazol-3-yl)phenyl)-3-fluoro-4-

morphohnobenzenesulfonamlde

-tert-butyl-N-(4-chloro-5-ﬂuoro—2-(4-(2-méthoxyethyl)-4H-1 2.4
triazol-3-yl)phenyl)benzenesulfonamide;
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4-tert- butyl -N-(4-chloro-5-fluoro-2-(5-(2- hydroxyethyl)-4-methyl-4H-
1,2,4-triazol- 3-yl)phenyl)benzenesulfonamlde
4-tert-butyl-N-(4—chloro-2-(5-((|sopropylamino)me’thyl)-4-me_thyl-4H-
1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
(S)-4-tert-butyl-N-(4~chloro-5-ﬂuoro-2—(5—( 1-methoxyethyl)-4-methyl-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide;
(R)-4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl—5~(pyrrolidin-2-yl)-
4H-1,2,4-triazol-3-yl)phenyl)benzenesulfonamide; )
(S)-4-tert-butyl-N-(4-chioro-2-(4-(1 -isopropylpyrrolidin-s;yl)-4H-1 2,4-
triazol-3-yl)phenyl)benzenesulfonamide;
(S)-3-(3-(2- (4—tert-butylphenylsulfonam1do)-5 chlorophenyl)-4H-
1,2,4-triazol- 4-yl)pyrrolxdme 1-carboxamide;
4-tert-butyl-N-(4-chloro-2-(4-methyl-5- (morpholmomethy!) 4H-1,2,4-
triazol-3-yl)phenyl)benzenesulfonamlde,
4-tért-butyl-N-(4-ch’loro—5-ﬂu6r0—2-(4-methyl_-5-(bipe_ridin-3-yl)-4_H-
1 ,2,4—triazol-3-yl)pheny!)ben-zenesulfcnamide; .
. 4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-methyl-5-(piperazin-1-
ylmethyl)-4H-1,2 4-triazol- 3-yl)phenyl)benzenesulfonarrude
(S)-4- tert-butyl N—(4—chloro— ~fluoro-2-(4-methyl-5- ((tetrahydrofuran-
3—ylam|nq)methyl)-4H 1,2,4~tr|azol-3-yl)phenyl)benzenesulfonamld_e.
4-tert-butyl-N-(4-chloro-5-fluoro-2-(5-({(2- |
methoxyethyl)(methyl)amino)methyl)-4-methyl-4H-1 2,4-triazol-3-
yl)phenyl)benzenesulfohémide; ,
4-tert-butyl-N-(4-chloro-2-(4-isopropyi-5-(4- methyltetrahydro -2H-
pyran-4-yl)-4H-1,2 4-tnazol-3-yl)phenyl)benzenesulfonamlde
4-tert-butyl- N-(4-ch!oro-§ fluoro-2-(4-methyl-5-((4-methylpiperazin-1-
yl)methyl)-4‘H-1',2,4-triazol-3-yi)phenyl)benzenesulfonamidé; ‘
44tert-bulyl-N-(4-chIor‘o-5-ﬂfu6ro_-2-'(4-methyl—5-((tetrahyd'ro-2H-
pyran-4-ylamino)methyl)-4H-1,2 4-triazol-3-yl) phenyl)bedzenesulfonamide;
- (S)-4-tert-butyl-N-(4-chloro-2-(4-(1 -(methyISUlfonyl)pynjolidin-3-yl)-
4H-1 »2,4-triazol-3-yl)phenyl)benzenesulfonamide;
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4-tert-butyl-N-(4-chloro-5-fluoro-2-(4-isopropyl-5-
(morpholinomethyl)—4H-1 2 4-triazol-3-yl‘)phenyl)benzenesulfonamide'
N-(2-(4-(1 H-pyrazol-S—yI)—4H—1 2 4-tnazol-3-yl)-5-chloropheny|)—4-
chioro-3-(trifluoromethyl)benzenesulfonamide;
4-chloro-N-(5-chloro-2-(S-methyl-4-(1H-pyrazol-3-yi)~4H-1,2,4-triazol-3-
yl)phenyl)-3-(trifluoromethyl)benzenesulfonamide;
4-chloro-N-(5-chloro-2-(4-phenyl-4H-1,2,4-triazol-3-yl)phenyl)-3-
(trifluoromethyl)benzenesulfonamide;
N-(2-(4-(1H-pyrazol-3-yl)-4H-1,2,4-triazol-3-yl)-5-chioro-4-
fluorophenyl)-4-chloro-3-(trifluoromethyl)benzenesulfonamide;
5-(4—chlqro-2-(4-chloro-3-(trifii_:oromethyl)ph'enylsulfonamido)-s—
fluorophenyl)-4-(1H-pyrazol-3-yl)-4H-1,2,4-triazole-3-carboxamide; and
N-(2-([1 .2.4]triazolo[4,3-a]pyrimidin-3—yl)-4-chlorophenyl)-4—tert-
butylbenzenesulfonémide.

16. A composition comp'n'sing a pharmaceutically acceptablé carrier and
a compound of claim 1.

17. A method for treating a CCR2-mediated condition or disease or a
CCR9-mediated condition or disease comprising administering to a subject an
effective amount of a compound of any of claims 1-15, or a salt thereof:

18. The method of claim 17, where disease or condition is selected from
the group consisting 6f-éiheroscle'roéis. restenosis, multiple sclerosis,
inflammatory bowel disease, renal fibrbsis. rheumatoid arthritis, obesity,
diabetes, chronic obstructive pulmonary disease, idiopathic pulmonary
fibrosis, idiopathic pneumonia syndrorﬁe. pulmonary fibrosis, transplantation
rejection, graft-versus-host disease, cancer, and neuropathic pain.

19. The method of claim 17, where the administering is oral, pérenteral,

rectal, transdermal, sublingual, nasal or topical.

20. The method of claim 17, further comprising admlmstenng an anti-
nnﬂammatory or analgesnc agent.

21. A method of modulatmg CCR2 function in a cell, comprising
contactmg the cell with a CCR2 modulating amount of the compound of any of
claims 1-15.
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22. A method of modulating CCR9 function in a celi, comprising
contacting the cell with a CCR9 modulating amount of the compound of any of
claims 1-15.

23. A method for treating a CCR9-mediated condition or disease
comprising administering to a subject an effective amount of the compound of
any of claims 1-15.

24. A method for treating a CCR2-mediated condition or disease
comprising administering to a subject an effective amount of the compound of
any of claims 1-15.
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TRIAZOLIL FENIL BENCENOSULFONAMIDAS
éOLICITUDES RELACIONADAS
; Esta solicitud reivindica pfioridad para la
éolicitud provisional de E.U. Serie No. 60/831,042 presentada
én Julio 14 de 2006. La descripcién de esta solicitud de
érioridad se inéorpora en la presente en su totalidad.
iNVESTIGACIéN O DESARROLLO FEDERALMENTE PATROCINADO
E La presente invencidén descrita en la Presente se
soportd, al menos en parte, por NIH (U19—A1056690—Ol). El
gobierno puede teneér ciertos dérechos en la invenciédn.

ANTECEDENTES

La presente invencién proporciona compuestos,

. composiciones farmacéuticas que contienen uno o mis de esos

éompuestos © sus sales farmacéuticamente aceptables, gue son
éfectivos para inhibir el enlace o la funcién de varias
quimiocinas a receptores de quimiocina. Como antagonistas o
ﬁoduladores de receptores de quimiocina, los compuestos Yy
éomposiciones tienen utilidad en el tratamiento de varias
cbndiciones y enfermedades de trastornos inmunes.

Las quimiocinas, también cbnocidas como citosinas
qpimiotécticas, Son  un grupo de proteinas de bajo peso

molecular que se liberan mediante una amplia variedad de

- células y que tienen una variedad de actividades bioldgicas.

Las quimiocinas atraen varios tipos de células del sistema

inmune, tales como macréfagos, células T, eosindfilos,
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baséfilos y neutrdéfilos, y hacen gue migren desde la sangre
hacia varios tejidos linfoides y no linfoides. Median 1la
infiltracién de células inflamatorias a sitios de inflamacidn
Y son responsables del inicio y' perpetuacién de muchas
enfermédades de inflamacién (reviéado en Schall, Cytokine,
3:165-183 (1991), Schall et al., Curr. Opin. Immunol., 6:865-
873 (1994)).

Ademas de estimular la quimiotaxis, las’quimiocinas
pueden inducir otros cambios en células sensibles, incluyendo
cambios en.la forma de la célula, exocitosis granular, sobre-
regulacidén de integrina, formacién de lipidos bioéctivos
(e.g., leucotrienos), incremento respiratorio repentino
asociado con la activacién de leucocitos, proliferacién
celular, resistencia a la induccidén de apoptosis vy
angiogénesis. Por tanto, las quimiocinas son activadores
tempranos de la respuesta inflamatoria, ocasionando la
liberacién del mediador inflamatorio, la quimiotaxis v 1la
extravasacidén a sitios de infeccién o inflamacién. También
son estimulantes de una multitud de procesos celulares qﬁe
contienen importantes funciones fisioldgicas asi como
consecuencias patblégicas. |

Las quimiocinas ejercen sus efectos activéndo los
receptores de quimiocina expresados por células sensibles.
Los receptores de quimiocina son una clase de receptores

acoplados a 1la proteina G, conocidos también como siete
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receptores de transmembrana, encontrados en la superficie de
una amplia variedad dé tipos celulares tales como leucocitos,
células endoteliales, células de. mﬁsculo liso vy células
tumorales.

Las quimiocinas y receptores de quimiocina se
expresan mediante células renales intrinsecas y células de
infiltracién durante la inflamacién renal (Segerer et al., J.
Am. Soc. Nephrol., 11:152-76 (2000); Morii et al., J.
Diébetes Complications, 17:11-5 (2003); Lloyd et al., J. Exp.
Med., 185:1371-80 (1997); Gonzalez-Cuadrado et al., Clin.
Exp. Immunol.i 106:518-22 (1996); Eddy & Giachelli, Kidney
Int., 47:1546-57 (1995); Diamond et al., Am. J. Physiol;,
266:F926-33 (1994)). En humanos, el CCR2 y el ligando MCE;l
se encuentran entre las proteinas expresadas en fibrosis
renal y se correlacionan con el grado de infiltracién de
macréfagos en el intersticio (Yang et al., Zhonghua Yi Xue Za
Zhi, 81:73-7 (2001) ; Stephan et al., J. Urol., 167:1497-502
(2002) ; Amann et al., Diabetes Care, 26:2421-5 (2003); Déi et

al., Chin. Med. J. (Engl), 114:864-8 (2001)). En modelos

animales de fibrosis renal, el bloqueo de CCR2 o MCP-1

conduce a una marcada reduccidén en la severidad de 1la
infamacién renal (Kitagawa et al., Am. J. Pathol., 165:237-4¢6

(2004); Wada et al., Am. J. Pathol., 165:237-46 (2004) ;

‘Shimitzu et al., J. Am. Soc. Nephrol., 14:1496-505 (2003)).

La artritis reumatoide es una enfermedad crénica de
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las articulaciones caracterizada por inflamacién sinovial que
conduce a la destruccidn de cartilagos y huesos. Aunque las
causas subyacentes de la enfermedad son desconocidas, se cree

que los macrdfagos y las células T tipo Th-1 juegan un papel

clave en el inicio y la perpetuacidn del proceso inflamatorio

crénico (Vervoordeldonk et al., Curr. Rheumatol. Rep., 4:208-
17 (2002)).

MCP-1 se encuentra entre las varias quimiocinaé,
incluyendo MIP-lalfa e IL,-8, identificadas en sinovio
reumatoide (Villiger et al., J. Immunoi’., 1149:722-7 (1992),-
Scaife et al., Rheumatology (OXford), 43:1346-52 (2004) ;
Shadidi et al., Scand. J.'Immunol., 57:192-8 (2003); Taylor
et al., Arthritis Rheum., 43:38-47 (2000); Tucci et al.,
Bioméd. Sci. Instrum., 34:169-74 (1997)). Los receptores de
gquimiocina CCR1, CCR2, CCR3 y CCR5 se encuentran sobre-
regulados en las articulacionés de ratones artriticos
(Plater-Zyberk et al., Immunol. Lett., 57:117-20 (1997). El
bloqueo de la actividad dé MCP-1 utilizando un antagonisﬁa
CCR2 o un anticuerpo contra MCP-1 ha mostrado eficacia en la
reduccidén de la inflamacién de articulaciones en modelos
experimentales de artritis reumatoide (Géng et al., J. Exp.
Med., 186:131;7 (1997); Ogata et al., J. Pathol., 182 106-14
(1997)) .

La infiltracién. médiada, por el receptor de

quimiocina de 1los macréfagos en los tejidos grasos también
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puede contribuir a las complicaciones que surgen de la
obesidad, una condicidén vresultante del almacenamiento.
excesivo de‘grasa en el cuerpo. La obesidad predispone a los
individuos afectados a muchos trastornos, tales como ia

diabetes no dependiente de insulina, hipertensién, choque iy

-enfefmedad de la arteria coronaria. En la obesidad, 1los

tejidos adiposos tienen funciones metabdlicas y endocrinas
alteradas que conducen a una liberacién incrementada de
écidos grasos, hormonas y moléculas pro-inflamatorias. Se
cree que lds macrdfagos en el tejido adiposo son una fuente
clave de citosinas pro-inflamatorias incluyendo TNF-alfa,
iNOS e IL-6 (Weiskerg et al., J. Clin. Invest., 112:1796-808
(2003)). Es probable que la acumulacién de macréfagos en el
tejido adiposo se encuentre medida por MCP-1 producido por
los adipocitos (Christiansen T. et al., Int. J. Obes.,
(Londres) 2005 Enero 29(1) :146-50; Sartipy et al., Proc.
Natl. Acad. Sci., EUA., 100:7265-70 (2003)) .

El MCP-1 elevado puede inducir la‘diférenciacién de
adipocitos vy ’la resistencia a la insulina y. contribuye fa
patologias asociadas con la hiper-insulinemia y la obesidad.
MCP-1 se encuentra sobre-expresado en plasma de ratones
obesos en comparacién con los controles y el adiposo blanco
es una fuente principal. El MCP-1 también ha mostrado

acelerar la cicatrizacién de heridas y tiene un efecto

angiogénico directo en las células epiteliales y puede jugar
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un papel directo en la remodelacidén del tejido adiposo en la
obesidad. (Sartipy P. Loskutoff DJ, Proc. Natl. Acad. Sci.,
EUA, 100:7265 (2003)).

Los niveles en plasma de MCP-1 se incrementan

sustancialmente en ratones con obesidad inducida por la dieta

(DIO), y se ha identificado una fuerte correlacidn entre los

~niveles de MCP-1 en plasma y el peso corporal. Ademas, 1la

elevacién de MCP-1 inducida por dietas altas en grasas
ocasiona cambios en la poblacién de monocitos positiva a
CD11b en ratones DIO. (Takahashi K. et al., J. Biol. Chem. ,
46654 (2003)):

Ademas, se cree que la inflamacién crénica en la
grasa Jjuega un papel crucial en el desarrollo de 1la
resistencia a la insulina relacionada con la obesidad (Xu Hj,_
et al., J. Clin. Invest., 2003 Diciembre 11 2(12):1821—30;.
Se ha propuesto que la resistencia a la insulina relacionada
con la obesidad es, al menos en parte, una enfermedad
inflamatoria crénica iniciada en el tejido adiposo. Muchos
genes especificos de la inflamacidn y macrdéfagos se
encuentran dramdticamente sobre-regulados en tejido adiposo
blanco en modelos de ratén de obesidad genética e inducida
por dietas altas en grasas (DIO) y esta sobre-regulacién
precede a un dramdtico incremento en la insulina circulante .

Se encontraron elevados niveles de expresidn de

CCR2 y proteina 1 quimioatrayente de monocitos en pacientes




139



bt I

10

15

20

25

(80

con diabetes mellitus (Biochemical and Biophysical Research
Communications, 344 (3) :780-5 (2206)) en un ‘estudio que
involucra pacientes diabéticoé. Las concentraciones de MCP-1
en suero y la expresién en superficie de CCR2 en monocitos en
pacientes diabéticos fueron significativamente mayores que en
no diabéticos y los niveles de MCP-1 en suero se
cofrelacionaron con HbAlc, triglicéridos, BMI, hs-CRP. Lés
niveles de expresién en superficie de CD36 y CD68 en
monocitos se incrementaron significativamente én pacientés
diabéticos vy ‘més sobre-regulados por MCP-1 en diabéticos,
aumentando la. absorcidn de ox-LDL Y, por tanto,
“ o
potencialmente 1la transformacién de célula espumosa. E1l
elevado MCP-1 en suero 1la expresidn incrementada de CCR2,
CD36, (D68 en monocitos se correlaciond con bajo control dé
glucosa en sangre y se correlaciona potencialmente con la

acumulacidén incrementada de monocitos en la pared de vasos.

MCP-1 es un factor potencial en la comunicacidén

cruzada entre el tejido adiposo y el mlsculo esquelético

(Bianco JJ, eﬁ al., Endocrinology, 2458 (2006)) . E1 MCP-1
puede reducir significativamente 1la absorcién de glucosa
estimulada por insulina Yy es un inductor prominente de la
resistencia a la insulina en la célula de misculo esquelétiéo
humano. El tejido adiposo es un érgano activo secretorio 'y
endécrino principal que produce proteinas bioactivas que

regulan el metabolismo de 1la energia y la sensibilidad a 1la
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insulina.

El CCR2 modula 1los efectos inflamatorios 'y
metabdlicos de la alimentacién alta en grasas . (Weisberg SP,
et al., J. Ciln. Invest., 115 (2006)) . La deficiencia‘
genética en CCR2 redujo la ingestién de alimentos vy atenud él
desarrollo de la obesidad en ratones alimentados con una
dieta alté en grasas. En ratones oBesos igualados por
adiposidad, la deficiencia en CCR2 redujo el contenido de
macréfagos y el perfil inflamatorio del tejido adiposo,
incrementé la expresidén de adiponectina y mejoréd la
sensibilidad a la homeostasis de glucésa y a la insulina. En
animales magros, no se encontrd ningin efecto del genotipo
CCR2 en pruebas metabdlicas. En ratones con dieta alta en
grasas, el genotipo CCR2 moduld la alimentacién/ el
desarrollo de la obesidad y la inflamacidén en tejido adiposo.
Una vez establecido, el antagonismo a ‘corto plazo mostré
atenuar la acumulaciédn de macroéfagos en tejido adiposo y la
resistencia a la insulina.

La gquimiocina vy 1los ‘reéeptores de quimiocina son

los reguladores clave del trafico de ~células inmunes. E1l

MCP-1 es un potente quimicatrayente de monocitos y células T;

Su  expresidén se induce' bajo condiciones inflamatorias
incluyendo estimulaciones de citosina pro-inflamatoria e
hipoxia. La interaccién entre MCP-1 y CCR2 media la

migracién de monocitos, macréfagos, asi como de células T




10

15

20

25

182

activadés, Yy juega un papel clave en la patogénesis de muchas
enfermedades inflamatorias. La inhibicién de la funcién de
CCR2 utilizando 1los antagonistas de molécula pedquefia
descritos en esta invencién representa un nuevo procedimiento
para los tratamientos de trastornos inflamatorios. |

La psoriasis es una enfermedad inflamatoria crénica
caracterizada por la hiperproliferacién de queratinocitos vy
la pronunciada infiltracidén de leucocitos. Se sabe que los
queratinocitos de lesién de psoriasis expresan abundante MCP-
1 de 1ligando CCR2, particularmente cuando se estimulan
mediante citosinas pro-inflamatorias tales como THF-alfa
(Vestergaard et al., Acta. Derm. Venerreol;, 84 (5) :353-8
(2004); Gillitzer et al., J. Invest. Dermatol., 101(2):127-31
(1993); Deleuran et al., J. Dermatol. Sci., 13(3):228-36
(1996)) . Dado que MCP-1 puede atraer la migracidén tanto de
macrdéfagos como de células dendriticas gue expresan CCR2, a
la piel, se cree este par de receptor y ligando es importante
en la regulacién de la interaccidn entre queratinocitos de
proliferacidén vy macréfagos dérmicos durante el desarrollo de
la psoriasis. Por tanto, puede ser 1til un antagonista de
molécula pequefia en el tratamiento de la psoriasis.

Ademas de las enfermedades inflamatorias, las
gquimiocinas y 1los receptores de quimiocina también se han

implicado en cé&nceres (Broek et al., Br. J. Cancer,

88(6):855-62 (2003)). Las células tumorales estimulan 1la
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formacién de estromas que secretan varios mediadores
pivotales para el crecimiento del tumor, incluyendo factores
de crecimiénto, citosinas y proteasas. Se sabe que el nivel
de MCP-1 'se asocia significativamente con la acumulacién de
maéréfagos asociada con tumor, y los andlisis pronésticos
revelan que la alta expresién de MCP-1 es un indicador
significativo de la recaida temprana en cancer de mama (Ueno
et al., Clin. Cancer Res., 6(8):3282-9 (2001)) .. Un
antagonista de molécula pequefia de una quimiociﬁa puede, por
ténto, ser capaz de reducir la liberacidn de las citosinés
que estimulan el crecimiento bloqueando la acumulacién de
macrofagos en sitios de formacidén de tumor.

La infiltracién de linfocitos T (células T) en el
intestino delgado vy .el colon se ha wvinculado con la

patogenesis de enfermedades celiacas, alergias a alimentos,

artritis reumatoide, enfermedades intestinales inflamatorias

humanas (IBD) gue incluyen enfermedad de Crohn y colitis
ulcerativa. El bloqueo. del trafico de poblaciones relevantes
de célula T al intestino, puede conducir a un procedimiento
efectivo para tratar IBD humana. Mas fecientemente,'sé ha
notado que el receptor 9 de guimiocina ' (CCRY9) se encuentra
expresado en células T en callosidades intestinales en sangre
periférica, elevado en pacientes con inflamaci6n  del
intestino delgado tales como enfermedad de Crohn vy enfermedad

celiaca. El Gnico ligando de CCR9 identificado a 1la fecha,
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- TECK (quimiocina expresada en timo) se expresa en el

intestino delgado y actualmente se cree que el par de ligando
receptor juega un papel pivotal en el desarrollo de IBD. Qn
particular, este par media la migracién de la enfermedad que
causan las células T al intestino. Ver por ejemplo, Zaballés
et al., J. Immunol., 162(10):5671-5675 (1999); Kunkel et al.,
J. Exp. Med., 192(5):761—768 (ZOOOS; Papadakis et al., J.
Immunol., 165(9):5069-5076 (2000); Papadakis et al.,

Gastroenterology, 121(2):246-254 (2001); Campbell et al., J.

Exp. Med., 195(1):135-141 (2002); Wurbel et al., BlooqL

98(9) :2626-2632 (2001); 'y Uehara et al., J. Immunol.,
168(6):2811-2819 (2002) . Rivera-Nieves et al.,
Gastroenterology, 2006 Noviembre; 131 (5):1518-29; Y

Kontoyiannis et al., J. Exp. Med. Vol. 196, Numero 12,

: Diciembre 16, 2002. Ademas, los linfocitos portadores de

CCR9 han mostrado mediar 1la patologia de filariasis
(enfermedad filérial linfatica) y la inhibicién de CCRY9 se ha
correlacionado con la reduccién de la patologia asociada con
tales condiciones. Ver por ejemplo, Babu et al., Journal éf
Infectious Diseases, 191:1018-26, 2005.

La. Solicitud Publicada PCT Wwo 2003/099773
(Millenium Pharmaceuticals, 1Inc.) describe compuestos que
pueden enlazarse a recepto;es CCRY de 1l&d férmula
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La Solicitud Publicada PCT WO 2005/004810 (Merck &
Co., Inc.) describe antagonistas de brandykinina Bl o

agonistas inversos de la férmula

La Solicitud de Patente Publicada de E.U.

2005/137193 A1l (ChemoCentryx, 1Inc.) describe moduladores de

‘ 10 CCRY9 de la férmula
; PMNHEO..
7 =
Yol
FA .
BREVE SUMARIO
15 La presente invencién se dirige a compuestos vy
sales farmacéuticamente aceptables de los mismos,

composiciones y métodos Utiles en la modulaciédn de la

actividad ~de guimiocina. Los compuestos y sus sales,

compoéiciones y métodos descritos en la presente son utiles

' 20 para tratar o prevenir condiciones 0 enfermedades mediadas

por quimiocina, incluyendo ciertos trastornos y enfermedadés
inflamatorias e inmunoreguladoras.

Los compuestos de 1la presénte invencidén han

mostrado modular uno o mas de CCRZ, "CCR3, CCR4, CCR5, CCR®6,

25 CCR7, CCR8, CCR9, CCR1O, CXCR3, CXCR4, CXCR5 y CX3CR1. En
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particular, varios compuestos de la presente invencién
modulan CCR2 y CCRY como se muestra en los ejemplos.
En una modalidad, el presente compuesto puede

representarse por la fédrmula (I) o sus sales:

10 en donde Ar, Y4, Y-, Yﬂ Yn R? \% R’ son como se
®
define a continuacién.

En otro aspécto, la presente invencidén proporciona
composiciones Gtiles para modular la actividad de quimiocina.
En una modalidad, una composicién de acuerdo con la presente

15 invencidn comprende un compuesto de acuerdo con la invencién
y un vehiculo o excipiente farmacéuticamente aceptable.

Ain en otro aspecto, la presente invencién
proporciona un método para modular la funcidén de guimiocina
en una célula, que comprende poner en contacto la célula con

' 20 una cantidad terapéuticamente efectiva de un compuesto o
composicidén de acuerdo con la invencién.

Aun en otro aspecto, la presente invencién
proporciona un método para modular la funcidén de guimiocina,
gque comprende poner en cqntacto un receptor de quimiocina con

25 ' una . cantidad terapéuticamente efectiva de un compuesto o







R

10

15

20

25

composicidén de acuerdo con la invencién.

AGn en otro aspecto, la presente invencién
proporciona un método para tratar una condicién o enfermedad
mediada por quimiocina, que comprende administrar a un sujeto
una cantidad segura y efectiva de un compuesto o composicidn
de acuerdo con la invencién.

Ademds de los compuestos proporcionados en la
presente, la presente’ invencioén bproporciona ademasg
composiciones farmacéuticas que contienen uno o mas de estos
compuestos asi como métodos para el uso de estos compuestos
en métodos terapéuticos, principalmente para tratar
enfermedades asociadas con la actividad de seflalizacién de
quimiocina.

DESCRIPCION DETALLADA

General |

La presente invencidén se dirige a compuestos y
sales de los mismos, composiciones y métodos UGtiles en la
modulacién de la funcidén del receptor gque qguimiocina,
particularmente la funcidén de CCR2 o CCR9Y. La modulaciéh de
la actividad del receptor que quimiocina, como se utiliza en
la presente en sus varias formas, pretende abarcar el
antagonismo, el agonismo, el antagonismo parcial, el agonismo
inverso y/o el agonismé parcial de la actividad asociada con
un receptor ‘'de guimiocina particular, preferentemente el

receptor de CCR2 o CCR9. Por consiguiente, los compuestos de
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la presente invencidén son compuestos que modulan al menos una
funcidn o caracteristica de CCR2 o CCR9 de mamifero, por
ejemplo, una proteina de CCR2 o de CCR9 humana. La capacidad

de un compuesto para modular la funcién de CCR2 o CCR9 puede

demostrarse en un andlisis de enlace (e.g., enlace de ligando
© enlace de agonista), un andlisis de migracién, un analisis
de seflalizacién (e.g., la activacién de una proteina G de

mamifero, la induccidén de un rapido y transitorio incremento

en la concentracién de calcio libre citosdlico), vy/o un
analisis de respuesta celular (e.g., estimulacidn de
guimiotaxis, exocitosis o) liberacidén del mediador

inflamatorio mediante leucocitos).

Abreviaturas y Definiciones

Al describir los compuestos, composiciones, métodos
Yy procesos de esta invencidn, los siguientes términos tienen
los siguientes significados, a menos que se indique de otra
manera.

"Alquilo” por si mismo o como parte de otro
sustituyente, se refiere a un grupo de hidrocarburo que puede
ser lineal, ciclico o ramificado, o una combinacidén de lés

mismos, que tiene el nimero de &tomos de carbono designado

(i.e., Ci.g significa de uno a ocho carbonos) . Ejemplos de
grupos de alquilo incluyen metilo, etilo, n-propilo,
isopropilo, n-butilo, t-butilo, isobutilo, sec-butilo,

ciclohexilo, ciclopentilo, (ciclohexil)metilo,
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ciclopropilmetilo, biciclo[2.2.1]heptano,
biciclo[2.2.2]octano, etc. Los grupos alguilo pueden
encontrarse sustituidos o no sustituidos a menos Jque se
indique de otra manera. Ejemplos de alquilo sustituido
incluyen haloalquilo, ticalquilo, aminocalquilo y lo similar.

"Alcoxi” se refiere a -O-alquilo. Ejemplos de un
grupo alcoxi incluyen metoxi, etoxi, n-propoxi, etc.

"Alquenilo” se refiere a un grupo de hidrocarburo

insaturado que'puede ser lineal, ciclico, o ramificado, o una

combinacidén de los mismos. Se prefieren los grupos alguenilo
con 2-8 atomos de carbono. El grupo alquenilo puede contener
1, 2 o 3 enlaces dobles de carbono a carbono. Ejemplos de

grupos alquenilo incluyen etenilo, n-propenilo, isopropenilo,
n—butil—2—eniio, n-hex-3-enilo, ciclohexenilo, ciclopentenilo
y lo similar. Los grupos alquenilo pueden ser sustituidos o
no sustituidos, a menos que se indique de otra manera.
"Alquinilo”, se refiere a un grupo de hidrocarburo

insaturado que puede ser lineal, ciclico o ramificado, o una

combinacidén de los mismos. Se prefieren lés grupos alquinilo
con 2-8 atomos de carbono. E1 grupo alguenilo puede contener
1, 2 o 3 enlaces triples de carbono a carbono. Ejemplos de

grupos alquinilo incluyen etinilo, n-propinilo, n-butil-2-

inilo, n-hex-3-inilo, y lo similar. Los grupos alguinilo

pueden ser sustituidos o no sustituidos, a menos que se

indique de otra manera.

190
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“Arilo” se refiere a un grupo de hidrocarburo
poliinsaturado, aromatico que tiene un solo anillo
(monociclico) o anillos mGltiples (biciclico), que pueden
fusionarse entre si o enlazarse covalentemente, Se prefieren

los grupos arilo con 6-10 &tomos de carbono en donde este

namero de &tomos de carbono puede designare por medio de Cq.

10, POr ejemplo. Ejemplos de grupos arilo incluyen fenilo y

naftalen-1-ilo, naftalen-2-ilo, bifenilo y lo similar. Los
grupos arilo pueden ser sustituidos o no sustituidos a menos
que se indique de otra manera.

"Halo” o “halbégeno”, por si mismos o como parte de
otro sustituyente, se refieren a un &tomo de cloro, bromo,

yodo o fltor.

"Haloalquilo”, como un grupo de alquilo sustituido,
se refiere a un grupo monohaloalquilo o polihaioalquilo, mas
tipicamente sustituido con de 1-3 Atomos de haldégeno. Los
ejemplos incluyen 1-cloroetilo, 3—bromopropilo,
trifluorometilo y lo similar.

“Heteroéiclilo” se refiere a un anillo no aromatico
saturado o insaturado que contiene al menos un heterocatomo
(Eipicamente 1 a 5 heteréétomos) seleccionado de nitrdégeno,
oxigeno o. azufre. El anillo heterociclilo puede ser
monociclico o biciclico. Preferentemente, estos grupos

contienen de O,S atomos de nitrégeno, 0.2 &atomos de azufre:y

0.2 atomos de oxigeno. Mas preferentemente, estos grupos

[92
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contienen de 0.3 &tomos de nitrégeno, 0.1 atomos de azufre 3%
de 0.1 &tomos de oxigeno. Ejemplos de grupos heterociclo
incluyen pirrolidina, piperidina, imidazolina, pirazolidiné,
butirolactam, vélerolactam, imidazolidinona, hindantoiné,
dioxolano, fﬁalimida,‘ piperidina, 1,4-dioxano, morfolina,
tiomorfolina, tiomorfolina-S-6xido, tiomorfolina-S, S-diéxido,

piperazina, pirano, piridona, 3-pirrolina, tiopirano, pirona,

tetrahidrofurano, tetrahidrotiofeno, gquinuclidina Y lo
similar. Los grupos heterociclicos preferidos son
monocilicos aunque pueden encontrarse fusionados o)

covalentemente enlazados a un sistema de anillo arilo o

heterocarilo.

En una modalidad preferida, los grupos
heterociclicos pueden representarse por la fdérmula (AA)
siguiente:

(CR*RP);
/ X
Mﬂ MZ
K
L{’ (CRRY),
AA
En donde 1la férmula (AA) se encuentra unida

mediante_ﬁna valencia libre en ya sea M' o Mz; M! representa
O, NR®, o S(0);; M? representa CR?RQ, O, S(0)1, o NR®; 1 es O,
1l o2, Jes 1, 2 0 3y k es 1, 2 o 3, con la salvedad de que
J + k es 3, 4, o 5; vy R? R®, RS, RY, R, Rf y RY se

seleccionan independientemente del grupo dque consiste de
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hidrégéno, haldégeno, alquilo Ci;.3 no sustituido o sustitqido,
alquenilo C,.3 no sustituido o suStituido, alquinilo C,.3 no
sustituido o sustituido, -COR", -CO,R", -CONRPR', -NR"COR!, -
SO,R®, -SO,NRPR!, —NSOthRi,\ -NR"R', -OR®, -Q'COR®, -0Q!CO,R®, -
O'CONR™R*,  -Q'NR"COR',  -Q'SO,R®*®, -Q'SO,NRR', -Q'NSO,R"R*, -
QlNR@Rﬂ —QloRh, en donde Q' es un miembro seleccionado del
grupo que consiste de alquileno C;.,, alquenileno ‘C%4 Yy
alquinileno C;, y R® yv R' se seleccionan independienteménte
del grupo gue consiste de hidrégeno Yy alguilo C;.g, y en donde
las porciones alifaticas de cada uno de los sustitﬁyentes R?,
R®, R®, RY, R®, Rf y RY se sustituyen independientemente con de
uno a tres miembros seleccionados del grupo que consiste de
haldgeno, -OH, -OR®, -OC(O)NHR®, -0OC(0O)NR"R®, -8H, -SR%, -
S (0)R", -5 {0),R", —SOzNH2;v -3 (0) ,NHR", -8 (0),NR"R®, -NHS (0),R™, -
NR?S (0);R°, -C(O)NH,, -C(O)NHR®, -C(O)NR"R®°, -C(O)R", ~-NHC (O) R®,
-NR"C(O)R®, -NHC(O)NH,, -NR"C(O)NH,, -NR"C(O)NHR®, -NHC (O) NHR",
—NRnC(O)NRORp,' -NHC‘(O)I_\TRnRO, -CO,H, -COR", -NHCO,R", ~-NR"CO,R?,

-CN, -NOp, -NH;, -NHR", -NR°R°, -NR"S(O)NH, y -NR"S(0),NHR®°, en

donde R", R° y R® son independientemente un alquilo Ciy no .

sustituido. Adicionalmente, cualquiera dos de R?, R®, RS, RrY

1

R®, R' y RY pueden combinarse para formar un sistema de anillo

de puente o espirociclico.
En una modalidad preferida, el ntmero de los grupos

R* + R” + R® + R¢ que son diferentes a hidrégeno, es de 0, 1 o

b

2. En una modalidad mas preferida, R®, R®, R°, RY, RS, Rf y RY

194
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se seleccionan independientemente dél grupo gque consiste de
hidrégeno, haldgeno, alquilo C;.3 no sustituido o sustituido,
~COR™, -co2Rﬁ, -CONR"R", -NR"COR®, -SO,R®, -SO,NR'R!, -NSO,R"R!, -
NR"R* Yy -OR%, en donde R" v R* se seleccionan
independientemente del grupo que consiste de hidrdégeno vy
alquilo C;.g no sustituido y en donde las porciones alifaticas
de cada uno de los sustituyentes R®*, R”, R°, R% R°, R' y RY se
sustituyen opcionalmente con de uno a tres miembros
seleccionados del grupo que consiste de haldégeno, -0H, -OR",

-OC(O) NHR"”, -0OC(O)NR"R®, —SH, -SR", -S(O)R", -S(0),R", -SO,;NH;,

-S(0) ,NHR", -S(0),NR"R°, -NHS (O),R", -NR"S (0) ;R®°, -C(O)NH,, -
C(0O) NHR", -C(0O) NR"R®, -C(O)R", -NHC (O) R®, -NR"C (O) R®, -
NHC (O) NH,, -NR"C (O) NH,, -NR"C (O) NHR®, ~-NHC (O) NHR", -

NR”C (O) NR°RP, -NHC (O)NR"R®, -CO,H, ~CO,R", -NHCO,R", -NR"CO,R°®, -

CN, -NO;, -NH;, -NHR", -NRR°, -NR"S(O)NH, y -NR"S(O),NHR°, en

~donde R", R° y R® son independientemente un alquilo C;.g no

sustituido.

En una modalidad mé&s preferida, R®*, R®, RS, RY, RS,
R v RY son independientemente hidrégeno o alquilo Cy_4. En
otra modalidad preferida, al menos tres de R®, R®, RS, RY, RE®,
Rt v RY son hidrégeno.

"Heteroarilo” se refiere a un grupo aromitico que
contiene al menos un heteroatomo, en donde el grupo

heterocarilo puede ser monociclico o bicilico. Los ejemplos

incluyen piridilo, piridazinilo, pirazinilo, pirimidinilo,
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triazinilo, quinolinilo, quinoxalinilo, quinazolinilo,
cinolinilo, ftalazinilo, benzotriazinilo, purinilo,
bencimidazolilo, benzcopirazolilo, benzotriazolilo,

bencisoxazolilo, isobenzofurilo, isoindolilo, indolizinilo,

benzotriazinilo, tienopiridinilo, tienopirimidinilo,
pirazolopirimidinilo, - imidazopiridinas, benzotiazolilo,
benzofuranilo, benzotienilo, indolilo, azaindolilo,
azaindeazolilo, quinolilo, isoquinolilo, isotiazolilo,

pirazolilo, indazolilo, pteridinilo, imidazolilo, triazolilo,
tetrazolilo, oxazolilo, isoxazolilo, oxadiazolilo,
tiadiazolilo, pirrolilo, tiazolilo, furilo o tienilo. Los

grupos heteroarilo preferidos son aquellos que tienen al

menos un atomo de nitrégeno de anillo de arilo, tal como

gquinolinilo, quinoxalinilo, purinilo, bencimidazolilo,
benzopirazolilo, benzotriazolilo, benzotiazolilo, indolilo,
quinolilo, iéoquinolilo, y lo similar. Los sistemas de

heteroarilo de 6 anillos preferidos incluyen piridilo,

piridazinilo, pirazinilo, pirimidinilo, triazinilo vy 1lo
similar. Los sistemas de hetercarilo de 5 anillos preferidos
incluyen isotiazolilo, pirazolilo, imidazolilo, tieniio{
furilo, triazolilo, tetrazolilo, oxazolilo, isoxazolilo,
oxadiazolilo, tiadiazolilo, pirrolilo, tiazolilo Vv lo
similar.

E1l heterociclilo Y el heteroarilo pueden

encontrarse unidos en cualquier carbono o heterodtomo de

143



10

15

20

25

[ e

- 22 -
anillo disponible. Cada heterociclilo y heterocarilo puede
tener uno o mas anillos. Cuando se encuentran presentes

maltiples anillos, éstos pueden encontrarse fusionados entre
i o enlazados covalentemente. Cada heterociclilo vy
heteroarilo debe contener al menos un heteroatomo
(tipicamente de 1 a 5 heteroatomos) seleccionados,.de
nitrégeno, oxigeno o azufre. Preférentemente; esth grupos
contienen de 0-5 adtomos de nitrégeno, de 0.2 Atomos de azufre
y de 0.2 atomos de oxigeno. Mas preferentemente, estos
grupos contienen de 0.3 atomos de nitrégeno, de 0.1 &tomos de
azufre y de 0.1 &tomos de oxigeno. Los grupos heterociclilo

Yy heteroarilo pueden encontrarse sustituidos o no sustituidos

a menos que se indique de otra manera. Para los grupos
sustituidos, 1la- sustitucién puede, ser en un carbono o
heteroatomo. Por ejemplo, cuando la sustitucidn es oxo (=0 o
-0), el grupo resultante puede tener ya sea un carbonilo (-
C(0)-) o un N-6xido (-N*-0).

Los sustituyentes para alquilo sustituido,

alquenilo sustituido Yy alquinilo sustituido incluyen

halbégeno, -CN, -CO,R’, -C(O)R", -C(O)NR'R’', ox0, (=0 o -0),
-OR’,_ -OC(O)R", -CC(O)NR'R" ", —-NO,, -NR'C(O)R", -
NR’'"C(O)NR'R" ', -NR'R" ", -NR’"CO;R" 7, -NR’S(O)R’ ", .-
NR'S(QO)R" "1, -NR’"""S(O)NR'R' ', —NR”(S(O)zNR’R”, -SR’, ';
S(O)R', -S(0O),R", -S(O),NR’'R" ", -NR’-C(NHR’ ' )=NR’ "' ;

7

SiR'R'YR’’', -N;, arilo Ce-10 sSustituido o no sustituido,
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heteroarilo de 5 a 10 miembros sustituido o no sustituido, Y -

heterociclilo de 3 a 10 miembros sustituido o no sustituido.
El nUGmero de posibies sustituYentes varia de cero a (2m’ +17),
en donde m’' es el nﬁﬁero total de &tomos de carbono en tal
radical.

Los sustituyentes adecuados para arilo sustituido,

heteroarilo sustituido y heterociclilo sustituido incluyen

haldégeno, -CN, -CO,R’, -C(O)R’, -C(O)NR'R'’, oxo, (=0 o -0),
-OR’ , -OC(O)R', -OC(O)NR'R" ', -NO,, -NR’"C(O)R", -
NR""'"C(O)NR'R' ', -NR'R’ ", -NR’CO;R" ", -NR'S(O)R" ', -
NR"S(O),R" "7, -NR’/*S{O)NR'R" ", -NR’” " *S(0O),NR'R" ", -SR’, -
S(O)R', -5 (0) 4R, -S{0),NR'R" ", | -NR'-C(NHR' ') =NR" " ", o~
SiR'R''R'"", -Nj, alquilo C;.s sustituido o no sustituido,
alquenilo C,.g sustituido o no sustituido, alquinilo C,_g

sustituido o no sustituido, arilo Cs-19 sustituido o no
sustituido, heterocarilo de 5 a 10 miembros sustituido o no
sustituido, Yy heterociclilo de 3 a 10 miembros sustituido o
no sustituido. El ntmero de posibles sustituyentes varia de
cero al nimero total de valencias abiertas en el sistema de
anillo aromitico.

Como se utilizaron anteriormente, R’, R’’ y R'"" sge

refieren cada uno independientemente a una variedad de grupos .

que incluyen hidrdégeno, algquilo Cj.3 sustituido o no
sustituido, alquenilo C,4 sustituide o no sustituido,

alguinilo C,.gy sustituido o no sustituido, arilo sustituido o
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no sustituido, hetercarilo .sustituido O no sustituido,
heterociclilo sustituido o no sustituido, arilalquilo
sustituido © no sustituido, ariloxialquilo sustituido o no
sustituido. Cuando R’ y R’’ se encuentran unidos al mismo
atomo de nitrdégeno, pueden combinarse con el A&tomo de
nitrégeno para formar un anillo de 3, 4, 5, 6 o 7 miembros
(por ejemplo, -NR'R"’ incluye: 1l-pirrolidinilo y 4-

morfolinilo). Ademas R’ y R’'’, R’/ y R'''" o R’ y R'77,

conjuntamente con el(los) A&tomo(s) a el (los) cual(es) se

encuentran unidos, pueden formar un anillo de 5, 6 o 7
miembros sustituido o no sustituido.

Dos de los sustituyentes en los &tomos adyacentes
del anillo de arilo o heteroarilo pueden reemplazarse
opcionalmente con un sustituyente de 1la férmula -T-C(O)-
(CH;)g-U-, en donde T Y U son independientemente -NR’'‘'’/’-, -
O-, -CHz-, o un enlace Gnico, y g es un entero de 0 a 2.
Alternativamente, dos de losg sustituyentes en 1los étombs

adyacentes del anillo de arilo o hetercarilo pueden

reemplazarse opcionalmente con un sustituyente de la férmula

-A’-(CHy)-B'-, en donde A’ Yy B’ son independientemente -CH, -,
-O-, -NR’"7'7-. -8-, -5(0)-, -8(0),-, -S(O),NR''’'’'- o un
enlace lnico, y r es un entero de 1 a 3. Uno de los enlaces

Gnicos del nuevo anillo asi formado puede reemplazarse
opcionalmente con un enlace doble. Alternativamente, dos de

los sustituyentes en los &atomos adyacentes del anillo de
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arilo o heteroarilo pueden reemplazarse opcionalmente con un
sustituyente de la férmula - (CHz) s-X-(CHy)¢-, en donde s y t

son independientemente enteros de desde 0 a 3, y X es -0-, -

‘NR’’"'-, -8-, -8(0)-, -S(0);- o =-S(O),NR'-. R se

selecciona de hidrdgeno o alguilo Ci.g no sustituido.

“Heteroatomo” pretende incluir oxigeno (0),
nitrégeno (N), azufre (S8) y silicona (Si).

Vehiculo, diluyente o excipiente “farmacéuticamente
aceptable” es un vehiculo, diluyente o excipiente compatible
con los otros ingredientes de la formulacidn Y Nno nocivo para
el recipiente del mismo.

“Sal fafmacéuticamente aceptable” se refiere a una
sal que es aceptable para la administracién a un paciente,
tal comd un mamifero (e.g., sales que tienen seguridéd
aceptable para mamiferos para un régimen de dosis dado).
Tales sales pueden derivarse de bases inorgdnicas u organicas
farmacéuticamente aceptables y de acidos inorganicos u
organicos farmacéuticamente aceptable, dependiendo de los
sustituyentes particulares encontrados en los compuestos
descritos en .la presente. Cuando los compuestos de la
presente invencidn contienen funcionalidades relativamente
acidicas, pueden obtenerse sales de adicidén de base poniendo
en contacto 1la forha neutra de tales compuestos con una
cahtidad suficiente de la base deseada, ya sea pura O en un

solvente inerte adecuado. Las sales derivadas de bases
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inorganicas farmacéuticamente aceptables incluyen sal de
aluminio, amonio, calcio, cobre, férricas, ferrosas, litio,
magnesio, manganicas, manganosas, potasio, sodio, zinc vy 1lo
similar. Las sales derivadas de basges organicas
farmacéuticamente aceptables incluyen sales de aminas
primarias, secundarias, terciarias vy cuaternarias, incluyendo
aminaé sustituidas, aminas ciclicas, aminas de origen natural
v lo similar, tales como arginina, betaina, cafeina, colina,
N,N’-dibenciletilenodiamina, dietilamina, 2-
dietilaminoetanol, v 2-dimetilaminoetanol, etanolamina,
etilenodiamina, N-etilmorfolina, N-etilpiperidina, glucaminé,
glucosamina, histidina, hidrabamina, isopropilamina, lisina,
metilglucamina, morfolina, piperazina, piperidina, resinas de
poliamina, procaina, purinas, . teobromina, trietilamina,
trimetilamina, tripropilamina, trometamina y lo similar.
Cuando los compuestos de la  presente invencidén contienen
funcionalidades relativamente basicas, pueden obtenerse sales
de adicién de &acido poniendo en contacto la forma neutra de
tales compuestos con una cantidad suficiente del &acido
deseado, ya sea puro o en un solvente inerte adecuado. Las

sales derivadas de Acidos farmacéuticamente aceptables

incluyen adcidos acético, ascodrbico, bencenosulfdnico,
canforsulfdénico, citrico, etanosulfdnico, fumarico,
glucdnico, glucurdnico, glutamico, hipGrico, bromhidrico,

clorhidrico, isetidnico, lactico, lactobidénico, maleico,
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malico, mandélico, metanosulfdnico, micico,
naftalenosulfdénico, nicotinico, nitrico, pamoico,

pantoténico, fosférico, succinico, sulfﬁricd, tarﬁérico, P-
toluenosulfdénico y lo similar.

También. se encuentran incluidas sales de
aminodacidos taleé. como arginato y lo similar vy sales de
dcidos orgdnicos éomo acidos glucurdnicos o galacturdnicos Yy
1o similar (ver, e.g., Berge S.M. et al., “Pharmaceutical
Salts” J. Pharmaceutical Science 1977 66:1-19) . Ciertos
compuestos especificos .de la presente invencién contienen
funcionalidades tanto Dbasicas como acidicas que permiten

convertir los compuestos en sales de adicién va sea de base o

de acido.

Las formas neutras de los compuestos pueden

regenerarse poniendo en contacto la sal con una base.o acido
y ailislando el coméuesto de origen de la manera convencional.
La forma de origen del compuesto difiere de las varias formas
de sal én ciertas propiedades fisicas, tales como, la
solubilidad en solventes polares, pero, de otra manera, las
sales son equivalentes a la forma de origen del compuesto
para los propdsitos de la invencién.

"Sal del mismo” se refiere a un. compuesto formado
cuando el hidrdégeno de un &acido se reemplaza por un catién
tal como un catién de metal o un catidén organico vy 1lo

similar. Preferentemente, la sal es una sal
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farmacéuticamente aceptable, aunque esto no se regquiere para

sales de compuestos intermedios que no se destinan a la
administracién a un paciente.

Ademas de las formas dé sal, la presente invencioén
proporciona compuestos que 'se encuentran en forma dé
profarmaco. Los profarmacos de los compuestos descritos en
la presente son aquellos compuestos que experimentan
facilmente los cambios quimicos bajo condiciones fisioldégicas
para proporcionar los compuestos de la presente invencién.
Adiéionalmente, los profarmacos pueden convertirse en los
compuestos de la presente invéncién mediante métodos quimicos

© Dbioquimicos en un ambiente ex vivo. Por ejemplo, los

profarmacos pueden convertirse lentamente en los compuestos

de la presente invencién, cuando se colocan en un depdsito de
parche transdérmico con wuna enzima o reactivo quimico
adecuado.

Los profarmacos pueden prepararse modificando los
grupos funcionales presentes en‘lds compuestos de tal manera
que las modificaciones se desdoblan, ya sea en manipulacidn
de rutina -o in vivo, en 1los compuestos de origen. Los
proférmacos incluyen compuestos en donde los grupos
hidroxilo, amino, sulfhidrilo o carboxilo se .encuentran

enlazados a cualquier grupo que, al administrarse a un sujeto

‘mamifero, se desdobla para formar un grupo hidroxilo, amino,

sulfhidrilo o carboxilo libre, respectivamente. Ejemplos de
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profarmacos incluyen, pero no se 1limitan a, derivados de
acetato, formato, y benzoato de grupos funcionales de alcohol
y amina en los compuestos de la invencién. La preparacidn,

seleccidn y el uso de profarmacos se trata en T. Higuchi y V.

Stella, “Pro-drugs as Novel Delivery Systems” (Proférmacqs
como nuevos sistemas de suministro), Vol. 14 de la A.C.S.
Symposium Series; “Design of Prodrugs” (Disefio de
profarmacos” ed. H. Bundgaard, Elsevier, 1985; Yy en
Bioreversible Carriers in Drug Design, (Vehiculos

biorreversibles en disefio de farmacos) ed. Edward B. Roche,
American Pharmaceutical Association and Pergamon Press, 1987,
cada una de las cuales se incorpora en la presente mediante

la referencia en su totalidad.

Los compuestos de la invencién pueden encontrarse

presentes en forma de sus metabolitos farmacéuticamente

aceptables. El término “metabolito” significa una forma
farmacéuticamente aceptable de un derivado metabdélico de un
compuesto de la invencién (o una sal del mismo). En algunos
aspectos, el metabolito puede ser un derivado funcional de un
compuesto que se convierte facilmente in vivo en un compuesto
activo. En dtros aspectos, el metabolito puede ser un
compuesto activo.

“"Cantidad terapéuticamente efectiva” se refiere a
una cantidad suficiente péra efectuar el tratamiento cuando

se administra a un paciente Jque necesita el tratamiento.
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“Tratar” o “tratamiento” como se utilizan en 1la

presente, se refieren a tratar o al tratamiento de una

enfermedad o condicidén médica (tal como una infeccidn viral,.

bacteriana o por hongos u otras enfermedades infecciosas, asi
como condiciones autoinmunes o inflamatorias) en un pacienté;
tal como un mamifero (particularmente un humano o un animal
de compafiia) que incluye>mejoraf la enfermedad o condicién
médica, i.e., eliminar u ocasionar la regresién de la

enfermedad o condicién médica en un paciente; suprimir la

enfermedad o condicién médica, i.e., retardar o arrestar el

desarrollo de 1la enfermedad o condicién médica en un
paciente; o aliviar log gintomas de la enfermedad o condicién
médica en un paciente.

Ciertos compuestos de la presente'invenciéﬁ pueden
existir en formas no disueltas asi como .en formas disueltas,
incluyendo formas hidratadas. En general, tanto las formas
disueltas como las formas no disueltas v prétendgn
encontrarse abarcadas dentro del alcance de 1la presente
invencién. Ciertos compuestos de la presente invencidn
pueden existir en mGltiples formas cristalinas o amorfas
(i.e., como polimorfos). En general, todas 1las formas
fisicas son equivalentes para los usos contemplados por la
presente invencidén y pretenden encontrarse dentro del alcance

de la invencién.

Sera aparente para el experto en la técnica que
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ciertos compuestos de la presente invencién pueden existir en
formas tautoméricas, encontrandose todas tales formas
tautoméricas de los compuestos dentro del alcance de la
invencidn. Ciertos compuestos de 1la presente invencidén
poseen atomos de carbono asimétricos (centros 6pticos) o

enlaces dobles; los racematos, diasteredbmeros, isbmeros

geométricos e isbmeros individuales (e.g., enantidmeros-

separados) pretenden todos encontrarse abarcados dentro del

alcance de 1la invencién. Los compuestos de la presente

invencién también pueden contener proporciones no naturales

de isbtopos atbémicos en uno o mids de los A&tomos que
constituyen tales compuestos. Por ejemplo, los compuestos
pueden radiomarcarse con isétopos radiactivos, tales como,
por ejemplo, tritio (°H), yodo-125 (**°I) o carbono-14 (**c)-.
Todas las variaciones isotdpicas de 1los compuestos de 1la
presente inveéencidén, vya sea radiactivas o no, pretenden
encontrarse abarcadas dentro del alcance de la présente
invencidn.

Los compuestos de la presente invencién pueden

‘incluir wuna wmarca detectable. Una marca detectable es un

grupo que es detectable a bajasAconcentraciones, cominmente
menores que micromolares, posiblemente menos que nanomolares,
Yy que puedén distinguirse facilmente de otras moléculas,
debido a las diferencias en una propiedad molecular (e.g.,

peso molecular, proporcién de masa a carga, radiactividad,
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potencial redox, luminiscencia, fluorescencia, propiedades
electromagnéticas, propiedades de enlace y lo similar). Las
marcas detectables pueden detectarse mediante medios

espectroscdpicos, fotoquimicos, bioquimicos, inmunoquimicos,
eléctricos, magnéticos, electromagnéticos, oOpticos o quimicos
y lo similar.

Una amplia variedad de marcas detectables se
encuentran dentro del alcance de la presente invencién,
incluyendo marcas de hapteno (e.g., biotina, o marcas
utilizadas en conjuncién con anticuerpos detectables tales
como anticuerpos de peroxidasa de rabano) ; mafcas de etiqueta
de. masa (e.g., marcas de isbétopo estable) ; marcas

radioisotépicas (incluyendo °H, ?°, 35g, ¢ o *’p); marcas de
quelado metdlico; marcas luminiscentes incluyendo marcas
fluorescentes_(tales como fluoresceina, isotiocianato, rojo
de Texas, rodamina, proteina verde fluorescente vy 1lo
similar), : marcas fosforescentes, 0% marcas
quimioluminiscentes, que tienen tipicamente un rendimiento

Jquantum mayor que 0.1; marcas electroactivas .y de

transferencia de electrdén; marcas de modulador de enzimas

incluyendo coenzimas, de peroxidasa de rabano | de
catalizadores organometédlicos, alcalina »fosfatasa y otras
cominmente - utilizadas en un ELISA; - marcas de
fotosensibilizador; marcas de microesfera magnética

incluyendo Dynabeads; marcas colorimétricas tales como oro

zé?‘_i



RO
[

10

15

20

25

coloidal, plata, selenio u otros metales Yy marcas de metal
solenoide (ver Patente de E.U. No. 5,120,643, gue se

incorpora en la presente mediante la referencia en su

totalidad para todo propdsito), o marcas de microesferas de
vidrio coloreado o) pléstico (e.g., poliestireno,
polipropileno, 1latex, etc.); Yy marcas de negro de carbono.

Las patentes que muestran el uso deitales marcas detectables
incluyen las Patentes de E.U. Nos. 3,817,837; 3,850,752;
3,939,350; 3,996,345; 4,277,437; 4,275,149; 4,336,241,
6.312,914; 5,990,479; 6,207,392; 6,423 ,551; 6,251,303;
6,306,610; 6,322,901; 6,319,426; 6;326,144; Yy 6,444,143 que
se incorporan en la presente mediante la referencia en su
totalidad para todo propdsito.

Las marcas detectables se encuentran comercialmente
disponibles o pueden prepararse como lo conoce el experto en
la técnica. Las marcas detectables pueden encontrarse
covalentemente unidas a los compuestos utilizando un grupo
funcional reactivo, que puede encontrarse ubicado en
cualquier posicién apropiada. Los métodos para unir una
marca detectable son conocidos por el experto en la técnica.
Cuando el’grupo reactivo se encuentra unido a un alquilo, o
cadena de alquilo no sustituido unido a un nGcleo de arilo,
el grupo reactivo puede ubicarse en una posicidén terminal de
una cadena de alquilo.

Compuestos
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En una modalidad, 1los compuestos de 1la presente
invencién se representan por la férmula (I) o sus sales:

liu
Oz
P

o I
ko AL

Ar se selecciona del grupo que consiste de arilo C@
10 sustituido o ru>.sustituido Yy un heteroarilo‘ de 5 a 10
miembros sustituido o no sustituido;

v4, Y3, Y® \% Y’ se seleccionan cada uno
independientemente del grupo que consiste de "~ hidrdégeno,
halégeno, -CN, -C(O)R"™, -CO,R', -C(0)NRYR', —0OR!®, —oc<o>IR15,
“OC(O)NR™R™, -8R, -S(0)R', ~S(0),R", =5(0),NR¥®R', -NO,,
NR'°R'E, -NR'C (0) RS, | -NR*>C (0) OR'®, -NR'®S (0) ,R*®, -
NR¥C(0)NRRY, alquilo Ci-¢ sustituido o no sustituido,
alquenilo C,.g sustituido o no sustituido, alguinilo C,_g
sustituido o no sustituido, heterociclilo de 3 a 10 miembros
sustituido o no sustituidd; arilo Cg.1p sustituido o no
sustituido, y heteroarilo de 5 a 10 miembros sustituido o no
sustituido;

R, R*® y R se seleccionan cada uno
indepéndientemente del grupo que consiste de hidrégeno,
alquilo Cj;.g sustituido o no sustituido, algquenilo Cj,g

sustituido o no sustituido, alquinilo Csog sustituido o no
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sustituido, arilo Ce-10 sustituido o no sustituido,
heterocarilo de 5 a 10 miembros Suétituido O no sustituido'y
heterociclilo de 3 a 10 miembros sustituido o no sustituido;

R™ y RY, R™ y RY o R™ y RY conjuntamente con los
atomos a los cuales se encuentran unidos, pueden foimariun
anillo de 5, 6 o 7 miembros sustituido o no sustituido;

R' se selecciona del grupo gue consiste de
hidrégeno, -C(O)R’, -COR’, -C(O)NR'R®, -5(0)R7, -S(O),R?, -
S(0).NR'R®, alquilo C;.; sustituido o no sustituido, alquenilo

Cz.s sustituido o no sustituido, alquinilo Cy.g sustituido o no

_sustituido, heterociclilo de 3 a 10 miembros sustituido o no

sustituido, arilo Cgs.10 sustituido o no sustituido, o
hetercarilo de 5 a 10 miembros sustituido o no sustituido;

R®> se selecciona del grupo gue consiste de
hidrégeno, halégeno, -CN, -C(O)R’, -CO,R’, -C(O)NR'R®, -OR’, -
OC'(O)R7‘, -OC(0)NR'R®, -SR’, -S(0)R7, -S(0),R7, -S(0),NR'R®, -NO,,

-NR’R®,  -NR’C(0)R?, -NR'C(0O)OR®, -NR’S(0),RS, -NR’C (0) NR®R?,

alquilo C;.4 sustituido o no sustituido, alquenilo C,.g

sustituido o no sustituido, alquinilo C,.3 sustituidoc o no
sustituido, heterociclilo de 3 a 10 miembros sustituido o no
sustituido, arilo Cg¢.;9 sustituido o no sustituido, o

hetercarilo de 5 a 10 miembros sustituido o no sustituido;

; . :
R, R® 3% R’ se seleccionan cada uno

independientemente del grupc que conéiste de hidrbgeno,

alquilo C; 3 sustituido o no sustituido, alquenilo C,.4

wARZ



¢

15

¢ =

25

e T

sustituido o no sustituido, alquinilo C,.g sustituido o no
sustituido, arilo Ce-10 sustituido e} no sustituido,
heteroarilo de 5 a 10 miembros sustituido o no sustituido \%
heterociclilo de 3 a 10 miembros sustituido o no sustituido;

R” v R®, R® y R o R’ y R° conjuntamente con los
dtomos a los cuales se encuentran unidos, pueden formar un
anillo de 5, 6.0 7 miembros sﬁstituido 0 no sustituido; vy

en donde R! y R conjuntamente con los &tomos a los
cuales se encuentran unidos, pueden formar un anillo de 5, 6
0 7 miembros sustituido o no sustitﬁido.

En una modalidad, los compuestos de 1la presente

invencién se representan por la férmula (IT) o sus sales:

(i)

en donde Y!, Y°, Y% Y7, R' v R? son como se define
para la foérmula (I);

Xl, Xz, X3, x4 y X>  se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno,
halégeno, alquilo Cj;.3 sustituido o no sustituido, alguenilo
Cy-3 sustituido 5 no sustituido, alquinilo C,_g sustituido o no

sustituido, -CN, -NO;, -C(O)R', -CO,R'®, -C(0)NR®RY?, -OR!®,
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OC(0)R*Y, ~OC(O)NR'™RY, -NO,, -NR'™C(0)R, NRC(0)NRY¥R?,
NRYR'?, -NR'®CO,R'®, NRYS(0),R'°, -SRY®, -5(0)JR¥, -5(0),RY,
S (0) ,NR'®R??, arilo Cg.190 sustituido o  no sustituido,
heteroarilo de 5 a 10 miembros sustituido o no sustituido vy
heterociclilo de 3 a 10 miembros sustituido o no sustituido;

Rm, RY? \% R0 se seleccionan cada uno
independientemente del grupo que consiste de hidrdégeno,
alquilo C;.g sustituido o no sustituido, alquenilo C,_g
sustituido o no sustituido, alquinilo Cy.g sustituido o no
sustituido, arilo Ce-10 sustituido o) no sustituido,
heterocarilo de 5 a 10 miembros sustituido 0 no sustituido vy
heterociclilo de 3 a 10 miembros sustituido 0 no sustituido;
y

R'® y R'?, R!® y R o R'® y R%° conjuntamente con los
atomos a los cuales se encuentran unidos, pueden formar un
anillo de 5, 6 o 7 miembros sustituido o no sustituido.

En otra mpdalidad, los compuestos se representan

por la formula (III) o sus sales:

e N
o tH ‘?\mz
N R
S
Yd
¥E

{a1)

en donde Yq, YS, R? y R* son como se definié para la
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férmula (I); y x' yv X% son como se definid para la férmﬁla
(II); con 1la salvedad de que al menos uno de X! y X% son
diferentes a hidrégeno y al menos uno de Y* y Y’ son
diferentes a hidrégeno.

En otra modalidad, los compuestos se representan

por la fdérmula (IV) o sus sales:

{WJ_
en donde Y*, v°, R! y R son como se definié para la
féormula (I);" y X' es como se definié para la férmula (IT);
con la salvedad de que X' es diferente a hidrégeno y al menos
uno de Y* y Y° son diferentes a hidrégeno.
En otra modalidad, 1los compuestos de la presente

invencidn se representan por la férmula (V) o sus sales:

v)

en donde Y° es haldébgeno o hidrégeno; vy R' v R? son
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como se define para la férmula (I).
En otra modalidad, 1los compuestos de la presente

invencién se representan por la férmula (VI) o sus sales:

v
en donde Y?! es hidrdégeno o fluoro; R! y R* son como

se definidé en la férmula (I).
En otra modalidad, los compuestos de la presente

invencién se representan por la férmula (VIIa) o sus sales:

{Vita)

en donde Y° es hidrégeno o fluoro; R? es como se
definidé en la férmula (I); vy
R? y R? son cada uno independientemente hidrégeno,

alquilo C;.g no sustituido o sustituido, o R} y R

. conjuntamente con el carbono al cual sustituyen forman un

anillo carbociclico de 3-10 miembros, heterociclico de 4-10
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miembros, heterocarilo de 5-10 miembros o un anillo arilo de

'6—10 miembros.

En otra modalidad, los compuestos de la presente

invencién se representan por la férmula (VIII) o sus sales:

(Vi

en donde Y* y Y’ son como se definid para la férmula
(I); x' es como se definié para la férmula (IL)y, con la
salvedad de que x* y Y’ son diferentes a hidrdégeno;

W es NH u 0; y

N es 0, 1 o 2.

En otra modalidad, los compuestos de la presente

invencién se representan por la férmula (IXa) o sus sales:

{Dta)

en donde Y! es hidrégeno o fluoro; R! es como se

definidé en la Férmula (I); vy

(AR
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X' se selecciona del grupo que consiste de alguilo
Ci-s sustituido o 'no sustituido, -OR'®, _NRM8R?® y heterociclilo:
de 3 a 10 miembros sustituido o no sustituido.

En otra modalidad, los compuestos de 1la presente

invencién se representan por la foérmula (IXb) o sus sales:

en donde Y* es -hidrégeno o fluoro; R?

es como se

definid en la férmula (I);

X' se selecciona del grupo que consiste de alguilo
Ci-g sustituido o no sustituido, —ORm, ~NR*8R?® y heterociclilo
de 3 a 10 miembros sustituido o no sustituido; vy

R? y R? son cada uno independientemente hidroégeno,

alquilo C;-g no sustituido o sustituido o R? y R* conjuntamente

con el carbono al cual  sustituyen

forman un anillo

carbociclicQ de 3-10 miembros, heterociclico de 4~10'

miembros, heteroarilo de 5-10 miembros o un anillo arilo de

©6-10 miembros.

En otra modalidad, 1los compuestos de la presente

invencién se representan por la férmula (VIIb) o sus sales:
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Y* es hidrégeno o fluoro;

Wes NH u O; vy

nes o0, 1o 2.

Compuestos que modulan la Actividad de CCR2 o CCRO

La presente invencién proporciona compuestos que
modulan la actividad de al menos . uno de CCR2 o CCRO. Los
receptores que quimiocina son proteinas de membrana integréi
que interactuan con un ligando extracelular, tal como una
quimiocina, y median una respuesta celular al ligando, e.g.,
quimiotaxis, lé concentracién de ion de calcio intracelular
incrementada, etc. En consecuencia, la modulacidén de una
funcién del receptor de quimiocina, e.g., interferencia con
una inte;accién del 1ligando del receptor de guimiocina,
modularéd la respuesta mediada por el receptor de quimiocina,
Yy tratara o preveﬁdré la condicién o enfermedad mediada por
el receptor de quimiocina. TLa modulacién de una funcion del

receptor de quimiocina incluye tanto la inducciédn como la

inhibicién de 1la funcién. El tipo de modulacién lograda“

dependerd de las caracteristicas del compuesto, i.e

~r
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antagonista o agonista total, parcial o inverso.

Sin pretender vincularse a una . teoria en

particular, se cree que los compuestos proporcionados en la

. Presente interfieren con la interaccidén entre un receptor de

quimiocina y uno o mas ligandos cognado. En particular, se
cree que los compuestos interfieren con la interaccidén entre
CCR2 y un ligando CCR2, tal como MCP-1. Los compuestos
contemplados por la invencidn incluyen, pero no se limitan a,
los compuestos ejemplafes proporcionados en la presente y sus
sales.

Por ejemplo, los compuestos de esta invencidn
actan como potentes antagonistas de CCR2 y esta actividad
antagonista se ha confirmado ademis en pruebas en animales
para la inflamacién, uno de los caracteristicos estados de
enfermedad para CCR2. Por consiguiente, los compuestos
proporcionados en la presente son Gtiles en las composiciones

farmacéuticas, métodos de tratamiento de enfermedades

mediadas por CCR2 y como controles en analisis para la

identificacidén de antagonistas de CCR2 competitivos.

Se cree que los compuestos de la invencién
interfieren con el inapropiado tr&fico de células T modulando
© inhibiendo especificamente una funcién del receptor de
quimiocina. Sin pretender vincularse a una teoria en
particular, se cree que los compuestos proporcionados en la

presente interfieren con la interaccidn entre un receptor de
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quimiocina y uno o mé&s ligandos cognado. En particular, se
Cree que los compuestos interfieren con la interaccién entre
CCRY9 y wun 1ligando CCR9, tal como TECK. Los compuestos
contemplados por la invencidén incluyen, pero no se limitan a,

5 los compuestos ejemplares proporcionados en la presente vy
sales de los mismos.

Por ejemplo, los compuestos de esta invencidn
actuan como potentes antagonistas de CCRY9, y esta actividad
antagonista se ha confirmado ademés en pruebas en animales

‘\ 10 para la inflamacién, uno de los caracteristicos estados de

" enfermedad para CCRO. Por consiguiente, los compuestos

proporcionados en la presente son Gtiles en las composicionés

farmacéuticas, métodos para el tratamiento de enfermedades

mediadas por C¢R9 y como controles en andlisis para la

15 identificacién de antagonistas de CCRO competitivos. |

Compuestos Preferidos

En varias modalidades preferidas, 1los compuestos

pueden representarse por las siguientes foérmulas, o sus

sales:
@ .
Oz.:é-‘\
o NH _,},-43
R
Y"S
(X3

(X

25

e e e
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e
5
{(Xvily
x1
2
10
15 B
v5
(X XXy (Xx1vy (XXV)
Las férmulas X a XXV son ejemplos de la Férmula I.
20 En las siguientes descripciones y modalidades, las
referencias a sustituyentes especificos solamente
corresponden a los numeros de férmula en los cuales se
encuentran presentes o} aparecen €s0s sustituyentes

especificos.

25 ' En cada una de las férmulas (X a XXV), Ar, Xl, X%
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X3, X4, X5, Y4, Y5, YG, Y7, R? N R’ son como se definio
anteriormente.
Compuesto Conocido

El compuesto mostrado abajo:

(GHa)iCH;

también referido como

N-(1,1-dimetiletil)-3-[2-[[[3-(5,5-dimetil-3-
octadecil—2—tiazolidinil)—4—hidroxifenil]sulfonil]amino]—4—
hidroxi—6~metilfenil]—7—[[4—[etil[2—
[(metilsulfonil)amino]etil]amino]fenil]imino}—7H—

pirazolo[S,1—c]—1,2,4—triazol—6—carboxamida;
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Bencenosulfonamida, 4-bromo-3-metil-N-[2-(6,7,8,9-
tetrahidro—SH—l,2,4—triazolo[4,3—a]azepin-3—il)fenil];

Bencenosulfonamida, N-[2-(6,7,8,9-tetrahidro-5H-
1,2,4—triazolo[4,3—a]azepin—B—il)fenill—3—(trifluorometil); y

2-tiofenosulfonamida, N-[2-[4,5-dihidro-4- (2-
metoxifenil)—5—tioxo—lH—l,2,4—triazol—3~i1]fenil];

se conoce, pero no como CCR2 o antagonistas de
CCR2.

Modalidades Preferidas

En  una modalidad de 1la férmula (II), X' ge
selecciona del grupo que consiste de halégeno, algquilo Ci_g
sustituido o no sustituido, -OR'®, -NR'R'? y heterociclilo de
3 a 10 miembros sustituido o no sustituido; Y’ es hidrégeno;
Y, ¥° y Y° se seleccionan cada uno independientemente del
grupo que consiste de hidrégeno, halégeno, -CN, -CO.R'®,
C(O)NR™R'; R' se selecciona del grupo que consiste de alquilo
Ci-s sustituido o no sustituido, heterociclilo de 3 a 10
miembros sustituido o no sustituido, arilo C4.1, sustituido o
no sustituido y heterocarilo de 5 a 10 miembros sustituido o
no sustituido; y R? se selecciona del grupo que consiste de
hidrégeno, alquilo Ci-g sustituidoe o no sustituidq,
heterociclilo de 3 a 10 miembros sustituido o no sustituido,
arilo Cg.;9 sustituido o no sustituido y heterocarilo de 5 a 10
miembros sustituido o no sustituido. |

En  una modalidad de 1la férmula (ITII) X' es
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haldégeno; X? es haldgeno o -CF;; Y' es halégeno; Y° es
hidrégeno .o halégeno; R' es arilo o heterocarilo; y R? es
hidrégeno o alquilo C;.4 sustituido o no sustituido.

En una modalidad de la férmula (V), Y° es haldégeno
o hidrdgeno; R' es arilo Ce-10 sustituido o no sustituido y
heteroariio de 5 a 10 miembros susﬁituido © no sustituido; vy
R® es como se definid para la férmula (I).

En una modalidad de la foérmula (I11), X* v Y* son
cada uno independientemente hidrégeno o -haldgeno; X' se
selecciona del grupo que consiste de alquilo C;_g sustituido o
no sustituido, -OR', -NRY™RY <y heterociclilo de 3 a 10
miembros sustituido o no sustituido; Y’ se selecciona del
grupo que consiste de hidrégeno, haldégeno, -CN, -CO,R'®, -
C(O)NRR'®; R’ se selecciona del grupo que consiste de alquilo
Ci-s sustituido o no sustituido, heterociclilo de 3 a 10
miembros sustituido o no sustituido, arilo C4.;0 sustituido o
no sustituido y heteroarilo de 5 a 10 miembros sustituido o
no sustituido; R® se selecciona del grupo que consiste de
hidrdégeno, alquilo Ci.g sustituido o) no sustituido,
heterociclilo de 3 a 10 miembros sustituido o no sustituido,
arilo Ce.;y sustituido o no sustituido o heterocarilo de 5 a 10
miembros sustituido o no sustituido.

En una modalidad de 1la férmula (IV), VY' es
hidrégeno o halégeno; X' se selecciona del grupo gque congiste

de algquilo C;.3 sustituido o no sustituido, -OR'®, -NR!8RY®

215



10

15

20

25

heterociclilo de 3 a 10 miembros sustituido 0 no sustituido;

Y® se selecciona del grupo que consiste de hidrdgeno,

haldégeno, -CN, -CO,R'®, -C(O)NR™R?®. R! ge selecciona del grupo
que consiste de alquilo C;.4 sustituido o no sustituido,
heterociclilo de 3 a 10 miembros sustituido o no sustituido,
arilo Cg.ip sustituido o no sustituido y hetercarilo de 5 a 10
miembros sustituido o no sustituido; R? se selecciona del
grupo que consiste de hidrdégeno, alquilo Ci.¢ sustituido o no
sustituido,.heterociclilo de 3 a 10 miembros sustituido o no
sustituido, arilo Ce-10 sustituido o no sustituido o
heterocarilo de 5 a 10 miembros sustituido o no sustituido.

En una modalidad de la férmula (V), Y° es haldgeno
© hidrégeno; R es arilo Cs.10 sustituido o no sustituido .y
hetercarilo de 5 a 10 miembros sustituido © no sustituido; vy
R’ se selecciona del grupo que consiste de hidrdégeno, C(0O)R’7,
-CO;R7, -C(O)NR'R® y alquilo C; , sustituido o no sustituido.

En  una modalidad de la férmula (VI), Y* es
hidrégeno o fluoro; R' se selecciona del grupo que consiste
de alquilo C;.3 sustituido o no sustituido, heterociclilo de 3
a 10 miembros sustituido o no sustituido, arilo Cg.q0
sustituido o no sustituido y heteroarilo de 5 a 10 miembros
sustituido o no sustituido; Y szse selecciona del grupo que
consiste de = hidrégeno, alquilo Ci_g sustituido o no
sustituido, hetefociclilo de 3 a 10 miembros sustituido o no

sustituido, arilo Ce-10 sustituido o no sugtituido o
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heteroarilo de 5 a 10 miembros sustituido o no sustituido.

En una modalidad de la férmula (VII), Y* es
hidrégéno o fluoro; R® se selecciona del grupo que consiste
de hidrégeno, alquilo C;.3 sustituido o no sustituido,

5 heterocicliio de 3 a 10 miembros sustituido o no sustituido,
arilo Ce 10 sustituido o no sustituido vy heteroarilo de S‘a 10
miembros sustituido o no sustituido; vy R’ v R* son cada uno
independientemente hidrégeno, alquilo C;.3 sustituido o no
sustituido, o R’ y R' conjuntamente con el carbono al cual
“ 10 sustituyen forman un anillo carbociclico de 3 a 10 miembros
un heterociclilo de 4-10 miembros, heterocarilo de ©5-10
miembros o un anillo de arilo de 6-10 miembros.

En una modalidad de 1la férmula (VITI), X' se
selecciona del grupo que consiste de alquilo C;.4 sustituido o

15 no sustituido, -0R', -NRY™RY <y heterociclilo de 3 a 10
hiembros sustituido o no sustituido; Y*!* es hidrégeno o

fluoro; Y’ es cloro; W es NH u O; vy nes 0, 1 o 2,

En una modalidad de la férmula (VIII), Y' v Y° son
como se definid para la férmula (I); X' es ter-butilo, con la
. 20 salvedad de que al menos uno de Y* y Y es diferente a

hidrégeno; W es NH u O; ynes 0, 1 o 2.

En una modalidad de la férmula (VIIT), X' es ter-
butilo; Y* es hidrégeno o fluoro; Y° es cloro; W es NH u 0; y

nes 0, 1 o 2.

25 En una modalidad de la férmula (XXIV), X' es ter-

_._..,.._I..._..__,_ .
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butilo, ¥* y Y° son halédgenos; y R' y R? son como se definié
para la férmula (I).

En una modalidad de la férmula (XXIV), X' es ter-
butilo, Y* es hidrégeno y Y° es -CN; y R' v R? son como se
definidé para la férmula (I).

En una modalidad de la foérmula (XXIV), X' es tef—
butilo, Y* es fluoro y Y5 es cloro; y R' y R® son como se

definid para la férmula (I).

729

En una modalidad de la férmula (XXIV), X' es ter-

butilo, ¥* y Y°> son halégeno y R! se selecciona del grupo que
consiste de alquilo 'C;.g sustituido o 1o sustituido vy
heterociclilo de 3 a 10 miembros sustituido o no sustituido;
Y R® es como se definié para la férmula (I) .

En una modalidad de la férmula (XXIV), X' es ter-
butilo, Y* y Y¥° son halégeno, y R' se selecciona del grupo que
consiste de alquilo C;.y sustituido o no sustituido vy
heterociclilo de 3 a 10 miembros sustituido o no sustituido;
y R* es alquilo C,s sustituido o no sustituido 'y
heterociclilo de 3 a 10 miembros sustituido o no sustituido.

En  una modalidad de 1la férmula (VI), R? és
heterociclilo, y R? es hidrégeno o alquilo C;_g sustituido o
no sustituido.

En una. modalidad de 1la férmula (XXVv), X' es t-

butilo, Y’ es cloro y Y® es fluoro.

En una modalidad de la férmula (XXIV), X! es t-
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butilo, Y* es fluoro y Y° es fluoro.

En una modalidad de la férmula (XXIV), X' es ?—
butilo, Y* es fluoro y Y° es cloro.

En una modalidad de las férmulas (IV y XXII-XXV),
X* es t-Bu o -0iPr; X2, Y* ¥5 v Y® son cada uno
independientemente hidrégeno o haldégeno,

en donde al menos uno de Y, Y° y Y° es halégeno; y
R" y R’ se definen como en la férmula (I).

En una modalidad de las férmulas (IV y XXII-XXV),
X' es alguilo C;. 3 sustituido o no sustituido, -NR'Y@r?? o ~OR'%;
X, ¥, ¥° y Y° son cada uno independientemente hidrégené o
haldgeno, en donde al menos uno de Y4, Y y Y® es haldgeno; vy
R' vy R® se definen como en la férmula (I).

En una modalidad de las foérmulas (IV y XXII-XXV),

x' es alquilo C;.q sustituido o no sustituido, -NR'®R!? o -OR!E,

X%, Y, Y y Y° son cada uno independientemente haldgeno o

hidrégeno, en donde al menos uno de Y, ¥° y Y° es halégeno;
R? es hidrégéno, Me, Et, i-Bu, i-Pr, ciclopropilo,
ciclobutilo, ciclopentilo, -CH (CH;) CH,0H, - CH,CH,NH,, -
CH,CH,NHC (O) CH;, fenilo, 2-piridilo, 4-piridilo, 1H-pirazol-3-
ilo, tetrahidrofuran-3-ilo, tetrahidro-2H-piran-3-ilo,
tetrahidro-2H-piran-4-ilo, azetidin-3-ilo, pirrolidin—B—ilo,
l-isopreopilpirrolidin-3-ilo, 1-(metilsulfonil)pirrolidin-3-
ilo, lF(carboxamido)pirrolidin—3—ilo, piperidin—B—ilé,

piperidin-4-ilo, l-carboxamido-piperidin-4-ilo, 1-
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metilsulfonil-piperidin-4-ilo, l-acetil-piperidin-4-ilo, 1-

metil-piperidin-4-ilo, o 3-pirrolidin-2-ilo; R? es hidrégeno,

Me, Et, i-Pr, -NH,, -CH,0H, ~-C(CH;3) ,0H, -CH(OH) CH;, - -
CH,C(CH;) ,0H, -CH,C (O) OCH,CHj, - CH,0CH;, -CH,OCH (CH3;) 5, P -
CH,CH,0OCH;, ~CH,N (CH;3) 5, - CH;NHCH;, -CH,NHCH,CH,, -
CH,NHCH (CH,CH,) , -CH,NHCH (CH,) 5, -CH,S0,CHj5, -CH,;CH,S0,CHs3, -

CH(O)CH;, -C(O)NH,, -C(O)NHCH;, 2-piridilo, oxazol-4-ilo, ©5-
metiloxazol-4-ilo, tetrahidro-2H-piran-3-ilo, tetrahidro-2H-
piran-4-ilo, tetrahidro-4-metil-2H-piran-4-110,
tetrahidrofuran-2-ilo, tetrahidrofuran-3-ilo,
morfolinometilo,'piperidin—4—ilo, (pirrolidin-1-il)metilo, o
(azetidin-1-il)metilo) . i

En una modalidad de las férmulas (IIT, y XVIII-
XX1), X*, Y', ¥°, v Y° son halégeno, y X', R' v R? se definen
como en la fdrmula (I).

Grupos Ar Preferidos

En una modalidad de cualquiera de las férmulas (I vy
X-XV), Ar se selecciona del grupo que consiste de arilo Ce.q,
sustituido o no sustituido y hetercarilo de 5 a 10 miembros
sustituido o no sustituido.

En una modalidad de cualquiera de las férmulas (I y
X-XV), Ar es un arilo C¢-20 con al menos 2 sustituyentes
diferentes a hidrégeno.

En una modalidad de cualquiera de las férmulas (I'y

X-XV), Ar es un arilo biciclico sustituido o no sustituido o
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heterocarilo biciclico sustituido o no sustituido.

En una modalidad de cualquiera de las férmulas (I‘y

X-XV), Ar se selecciona del grupo que consiste de:

En una modalidad de cualquiera de las férmulas (I y

X-XV), Ar se selecciona del grupo que consiste de:
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Grupos X Preferidos

En una modalidad de las férmulas (II-IV vy XX-XV),
al menos uno de Xl, X2, X3, x4 Y X° es diferente a hidrégeno.

En una modalidad de 1las férmulas (II, III, XVI-
XXI}, al menos dos de Xl, Xz, X3, x4 y X° son diferentes a
hidrégeno.

En una modalidad de las férmulas (IT, III, XVI-
XX1), X! y X* son diferentes a hidrégeno.

En una modalidad de las férmulas (I1, 1V, ViII, IX
y XX-XV), Xl, Xz, X3, x4 \% X% se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno,
haldégeno, -CN, -NO;, -OR', -C(0)R'®, -350,R!?, -NR'Y R, alquilo
Ci-¢ no sustituido o sustituido, fenilo no sustituido o
sustituido, hetercarilo de 5 o 6 miembros no sustituido o
sustituido y heterociclilo de 5 o 6 miembros no sustituido o
sustituido.

En una modalidad de la férmula (II-1v, VIII, IX vy

XX-XV) ,- Xl, sz X3, x* y X° se seleccionan cada uno

e e e maont e+ s s vae e o
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independientemente .del grupo que consiste de hidrégeno,
halégeno, —CN; -NO,, —ORlé, -C(0)R*, -SO,R™, -NR™R', alquilo
C2.g no sustituido, alquilo C;.g sustituido, fenilo no
sustituido o sustituido, hetercarilo de 5 o 6 miembros no
sustituido o sustituido y heterociclilo de 5 o & miembros no
sustituido o sustituido.

En una modalidad de la férmula (IT-1Iv, VIII, IX 2%
XX-xv), x%, %%, x, x' v X° se seleccionan cada uno
independientemente del grupo dque consiste de hidrégeno,
haldgeno, -CN, -NO,, -OR', -C(O)R®, -SO,RY®, -NR*R™, alquilo
Ci.¢ no sustituido o sustituido, fenilo no sustituido o

sustituido, heteroarilo de 5 o § miembros no sustituido o

sustituido y heterociclilo de 5 o 6 miembros no sustituido o

sustituido; con la salvedad de que al menos dos de X, x%, x3,
X* y X° son diferentes a hidrégeno; o con la salvedad de que
al menos uno de X', X2, x*, x* v X° es diferente a hidrégeno.
En otra modalidad de la férmula (IT-1V, VIII, IX Y
Xx-xv), x', x?, x*, x¢ Yy X° se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno,
haldgeno, -CN, -NO,, -OR', -C(O)R'®, -SO,R!?, -NR*R", alquilo
Ci.s no sustituido o sustituido, fenilo no sustituido o
sustituido, heteroarilo de 5 o § miembros no sustituido o
sustituido y heterociclilo de 5 o 6 miembros no sustituido o
sustituido; con la salvedad de que al menos dos de X, X*y x*

son diferentes a hidrdégeno; o con la salvedad de que al menos
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uno de X', x? y X! es diferente a hidrégeno.

En una modalidad-adicional de la foérmula (II-IV,
VIII, iX y XX-Xv), x', X}, x°, x* y X° se seleccionan cada uno
independientemente del grupo dJue consiste de hidrégeng,
haldgeno, -CN, -NO;, -OR', -C(0)R', -S0,R'®, vy -NR*®R'?; con 1la

salvedad de que al menos tres de X%, X*, x*, X' y x° son
diferentes a hidrégeno; o con la salvedad de gue al menos dos
de x', x?, x*, x* y X° son diferente a hidrégeno; o con la
salvedad de que al menos uno de X, X*, X, x* y x° es

diferente a hidrégeno.

En una wmodalidad adicional de 1la férmula (II-1IV,
VIII, IX y XX-XV), %l, X?, X*, x* vy X° se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno,
halégeno, alquilo C;.3 no sustituido o sustituido, fenilo no
susﬁituido © sustituido, heterocarilo de 5 o ¢ miembros no
sustituido o sustituido o heterociclilo de 5 o 6 miembros no
sustituido o sustituido; con la salvedad de que al menos tres
de x', X%, Xx*), X' y X° son diferentes a hidrégeno; o con 1la
salvedad de que al menos dos de Xl, X2, X3, x* Y x> son
diferente a hidrdgeno; o con la salvedad de que al menos uno
de x', x?, x3, x* v X° es diferente a hidrégeno.

En una modalidad de las férmulas (IT-1Vv, VIII, IX y
XX-XV), cualquiera de las ocurrencias de X}, x*, x3, x* vy X°
que se ubican adyacentes entre si, puede unirse para formar

un heterodiclilo de 5 o 6 miembros sustituido O no sustituido

234



10

15

20

25

o heteroarilo sustituido o no sustituido.

En una modalidad de las férmulas (IT-IvV, VIII, IX y
XVI-XXV), X' es diferente a hidrégeno.

En una modalidad de las férmulas (IT-1IVv, VIII, IX Yy
XVI-XXV), X' es diferente a metilo. |

En una modalidad de las férmulas (II;IV, VIII, IX y
XVI-XXV), X' se selécciona del grupo que consiste de
hidrégeno, halégeno, alquilo Ci.g sustituido o no sustituido,
alquenilo C,.3 sustituido o no sustituido, alquinilo C,.4
sustituido - © no sustituido, -CN, ;C(O)R?a -CO,R'®,
C(O)NR™R™, -0C(0)R™,  -0OC(O)NR¥RY, -NO,. -NR*®*C (0) NR*R?°,
NR™R™, -NR'™CO,R*°, -NR'®S(0),R}, -gRr'® -S(0) R, —S(O)gRlB,i
S (0) ,NR'®R??, arilo quﬁ sustituido o no sustituido,

hetercarilo de 5 a 10 miembros sustituido.o no sustituido, vy

 heterociclilo de 3 a 10 miembros sustituido O no sustituido.

En una modalidad de las férmulas (II-1IVv, VIII, IX v

XVI-XXV), X' se selecciona del grupo que consiste de -CN, -

NO,, -C(0) R, -CO,R*8, -C(O)NR' R'?, -OR8, -0C (0)R*?, -
OC(0)NR'*R',  -NO,, -NR'®CO,R*?, -NR'C (0)NR™R?®, -NRMRY?, -
NR*®CO,R',  -NR'®g(0),R'?, -SR*,  -3(0)RY, -g(0),R, y -

S (0) ,NR*®R?? .

ﬁn una modalidad de la férmula (IT-Iv, VIII, IX v
XVI-XXV), X' es -OR'S,

En una modalidad de la férmula (IT-IV, VIII, IX vy

XVI-XXV), X' es -NRER?.
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En una modalidad de la férmula (II-1Iv, VIII, IX vy
XVI-XXV), X' se selecciona del grupo que consiste de alquilo
Ci-s sustituido o no sustituido, alquenilo C,.3 sustituido o ho
sustituido, y alquinilo C,.s sustituido o no sustituido.

Envuna modalidad de la férmula (IT-1v, VIIT, IX .y
XVI-XXV), X' se selecciona del grupo que consiste de alquiio
Ci g sustituido. © alquilo C;.3 no sustituido, alquenilo C,.q
sustituido o no sustituido, Yy alquinilo C,.3 sustituido o no

sustituido.

En una modalidad de las férmulas (IT-1IV, VIII, IX Y

XVI-XXV), X! és un alquilo C,.4 no sustituido.

En una modalidad de las férmulas (IT-Iv, VIII, IX y
XVI-XXV), X' es ter-butilo.

En una modalidad de las férmulas (IT-1IV, VIII, IX Yy
XVI-XXV), X' es iso-propoxi.

En una modalidad de las férmulas (IT-Iv, VIII, IX y
XVI-XXV), X' es morfolinilo.

En una modalidad de las férmulas (II-Iv, VIII, IX Y
XVI-XXV), X' se selecciona del grupo que consiste de arilo Ce.
10 Sustituido o no sustituido, heterocarilo de 5 a 10 miembros
sustituido o no sustituido Yy heterociclilo de 3 a 10 miembros
sustituido o no sustituido.

En una modalidad de las foérmulas (IT-1V, VIII, IX Yy
XVI-XXV), X' se selecciona del grupo que consiste de fenilo

sustituido o no sustituido, heterocarilo de 5 a ¢ miembros
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sustituido o no sustituido, y heterociclilo de 5 a 6 miembrbs
sﬁstituido 0 no sustituido.

En una modalidad de las foérmulas (II-IV, VIII, IX %
XVI-XXV), X' es fenilo sustituido o no sustituido.

En una modalidad de las férmulas (IT-TIV, VIII, IX v
XVI-XXV), Xl es heterocarilo de 5 a 6 miembros sustituido o no
sustituido.

En una modalidad de las férmulas (Ii—IV, VIII, IX vy
XVI;XXV), X' es heterociclilo de 5 a 6 miembros sustituido o

no sustituido.

En una modalidad de las férmulas (IT-IV, VIII, IX vy

XVI-XXV), cuando X*, x*, x* vy X° son hidrdgeno, X' es diferente
a -Cl, -NO,, -OCH,, -CH;, -NHC(O)CH; o —-CH,;CH,- (fenilo) .

En una modalidad de cada una de las férmulas (II—
IV, VIII, IX y XVI-XXV), X' es un anillo heterociclico de 5 o
6 miembros sustituidb O no sustituido, yvel heterociclo se
selecciona del grupo que consiste de pirrolidina, piperidina,

imidazolidina, pirazolidina, butirolactam, valerolactam,

imidazolidinona,- hindantoina, dioxolano, ftalimida,’

piperidina, 1,4-dioxano, morfolina, tiohorfolina)
tiomorfolina-S-6xido, tiomorfolina-S, §-didxido, piperazina,
pirano, piridona, 3-pirrolina, tiopirano, pirona,
tetrahidrofurano y tetrahidrotiofeno. |

En una modalidad de cada una de las foérmulas (II-

1V, VIII, IX y XVI-XXV), X' es un anillo heteroarilo de 5 o &

%Y
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miembros sustituido o no sustituido seleccionado del grupo

que consiste de piridilo, . piridazinilo, pirazinilo,
pirimidinilo, triazinilo, isotiazolilo, pirazolilo,
imidazolilo, tienilo, furilo, triazolilo, tetrazolilo,

oxazolilo, isoxazolilo, oxadiazolilo, tiadiazolilo, pirrolilo
y tiazolilo.

En una modalidad de cada una de las foérmulas (II-
IV, VIII, IX y XVI-XXV), X' es un grupo heterociclico
sustituido o no sustituido seleccionado del grupo que
consiste de pirrolidinilo, piperidinilo, piperazinilo,
morfolinilo, 1,3-dioxalanilo, tiomorfolinilo, tiomorfolinil-
S,S-didxido, piperazinilo y piranilo. |

En una modalidad de cada una de las férmulas (II-
IV, VIII, IX y XVI-XXV), X' es alquilo C;.; sustituido.
Preferentemente, el sustituyente es un grupo heterociclilo
sustituido o no sustituido de la férmula (AA) como se define
en el parrafo [0044], [0045] y [0046]. Mas preferentemente,

el 'sustituyente se selecciona del grupo que incluye

pirrolidina, piperidina, imidazolidina, pirazolidina,
butirolactam, valerolactam, imidazolidinona, hindantoina,
dioxolano, ftalimida, piperidina, 1l,4-dioxano, morfolina,

tiomorfolina, tiomorfolina-S-éxido, tiomorfolina—s,S—diéxido,
piperazina, pirano, piridona, 3-pirrolina, tiopirano, pirona,
tetrahidrofurano y tetrahidrotiofeno.

En una modalidad de cada una de las fbérmulas (IT-

9%
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IV, VIII, IX y XVI-XXV),

alquilo C;.5 sustituido (xt, x?,  x*, x*

seleccionarse del grupo que consiste de -CN, -OR®,

-CO,R'™, -0O(CO)R™, -S0,R*® y halégeno.
2 3 4 5 G e
X°, X7, X* v X° son hidrodgeno.

En una modalidad de cada una de las

1V, VIII, IX y XVI-XXV), al menos uno de X*, X2,
haldgeno, particularmente cloro. .

En una modalidad de cada una de las
IV, VIII, IX y XVI-XXV), al menos uno de X!, X2,

un alquilo C; g no sustituido.

En una modalidad de cada una de las
IV, VIII, IX y XVI-XXV), al menos uno de x*, x?,
un alquilo C,.4 no sustituido.

En una modalidad de cada una de las

IV, VIII, IX y XVI-XXV), al menos uno de x!, x?

I

t-butilo.

En‘una modalidad de cada una de las

1V, VIII, IX y XVI-XXV), al menos uno de X!, x°

I

oxazolilo.

En una modalidad de cada una de 1las

1V, VIII, IX y XVI-XXV), al menos uno de X!, X2,

trifluorometoxi.

En una modalidad de cada una de las

Iv, VIII, IX vy XVI-XXV), al menos uno de x*t, X2,

o X

En una modalidad,

férmulas

X, X'y

f6rmulas

X, xty

férmulas

x?, x* Y

férmulas

x*, X'y

féormulas

X, Xty

férmulas

X, X'y

férmulas

x?, x* 0%

un sustituyente adecuado para el
puede

-C(O)R'®,

Xl

(IT-

(II-

X° es
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~-SO,R8, En una modalidad particular, R'® es metilo.

En una modalidad de cada una de 1las férmulas (Ii—
1V, VIII, IX y XVI-XXV), al menos uno de X', X%, X°, x' y X° es
-OR'™. En una modalidad particular, R™® es metilo.

En una modalidad de cadé una de las foérmulas (II-
1V, VIII, IX y XVI-XXV), al menos uno de X', x?, x?, x* y X° es
~-SR*™®.  En una modalidad pafticular, R'® es metilo.

En una modalidad de cada una de las férmulas (I1-
IV, VIII, IX y XVI-XXV), al menos uno de Xt x*, X, X'y X5 es
alquilo Ci.¢ no sustituido (en particular metilo) o
haloalguilo Ci;.¢ (en particular -CF,;) .

En una modalidad de cada uﬁa de las foérmulas (II-
1V, VIII, IX y XVI-XXV), al menos uno de X, x?, X, X'y X5 es
alquilo C;.¢ sustituido (preferentemente no haloalquilo Ci.¢).

En una modalidad de cada una de 1las férmulas»(II—
IV, VIII, IX y XVI-XXV), al menos uno de XY, X%, %3, x'y x5 es
isopropilo.

En una modalidad de cada una de las férmulas (II-
1V, VIII, IX y XVI-XXV), al menos uno de X, x?, x*, x* vy X° es
un ciano.

En 'una modalidad de cada una de las férmulas (II-
1V, VIII, IX y XVI-XXV), al menos uno de x', X2, X}, x* v %x° es
un grupo ciano, haldgeno o trifluorometilo.

En una modalidad de cada una de las férmulas (II-

IV, VIII,. IX y XVI-XXV), al menos uno de X', x*, X, x* v x° es
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-C (Me) 2CH,0OH.

En
IV, VITII, 1IX
-C(0)Me.

En
v, VIII, IX
- (CH;) ,CO,Me .

En
Iv, VIII, IX
isoamilo.

En
Iv, VIII, IX

una modalidad
y XVI-XXV), al
una modalidad
y XVI-XXV), al
una modalidad
y XVI-XXV), al
una modalidad

y XVI-XXV), al

1,3-dioxalanilo.

En
Iv, VIII, IX
furilo.

En
IV, VIII, IX
pirazolilo.

En
Iv, VIII, IX
tienilo.

En

una modalidad
y XVI-XXV), al
una modalidad
y XVI-XXV), al
una modalidad

y XVI-XXV), al

de cada una de las

2
menos uno de X!, X

7

de cada una de las

menos uno de Xl, x?

7

de cada una de las

menos uno de Xl, X2

14

de cada una de las

menos uno de X', X?

7

de cada una de las

menos uno de X', X2

’

de cada una de las

menos uno de X!, x?

7

de cada una de las

menos uno de X%, x?

7

férmulas

X3, X'y

férmulas

X3, xty

formulas

X3, x4 v

férmulas

X, X'y

férmulas

X, x'y

férmulas

X3, xty

fé&rmulas

X3, X'y

una modalidad de cada una de las férmulas

(II-

(IT-

IV, VIIT, IX y XVI-XXV), X' es un alquilo C;.3 sustituido, en

donde los sustituyentes adecuados son como se definid para la

241
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férmula (IT). En una modalidad preferida, el alquilo Cj.g

sustituido se sustituye con un heterocarilo de 5.a 6 miembros

seleccionado del grupo que consiste de piridilo,
piridazinilo, pirazinilo, pirimidinilo, triazinilo,
isotiazolilo, pirazolilo, imidazolilo, tienilo, furilo,
triazolilo, tetrazolilo, oxazolilo, isoxazolilo,.
oxadiazolilo, tiadiazolilo, pirrolilo vy tiazolilo. Mas

preferentemente, el alquilo C;.3 sustituido se sustituye con

oxazolilo,

En una modalidad de la férmula (II-IV, VIII y XVI-
XXV), Xl.y X* son diferentes a hidrégeno.

En una modalidad de la férmula (II-IV, VIII y XVI-
XXV), X' y X* ge seleccionan del gfupo que consiste de
haldgeno, alquilo C;_g sustitﬁido O no sustituido, OR'E, -NO,,
-CN y -CO,R®.

En una modalidad de 1las férmulas (II, IIT, XVI-
XXI), al menos uno de X' vy X? se selecciona del grupo que
consiste de haldgeno, -CN y -CF;.

En una modalidad de 1las férmulas (IT, TII, XVI-
XXI), tanto X' como X? se seleccionan del grupo que consiste
de haldgeno, -CN v —CF5.

En una modalidad adicional de 1las férmulas (1T,
ITI, XVI-XXI), uno de X' y X° es halégeno y uno de X' y X° se
selecciona del grupo que consiste de haldégeno, -CN y -CF,.

En una modalidad adicional de 1las férmulas (II,
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ITI, XVI-XXI), uno de X' y X? es haldégeno y uno de X' y X? se
selecciona del grupo que consiste de haldégeno, -CN, -CH; y -
CF5.

En una modalidad adicional de las férmulas (I1,
III, XVI-XXI), X' se selecciona del grupo gque consiste de
halégeno y -CH; y X’ se selecciona del grupo que consiste de
haldégeno, -CN, -CH,, -OCﬁ3, -OCF; y —-CF;.

En una modalidad de la férmula (II, III, XVI-XXI),
X' se selecciona del grupo que consiste de haldgeno y -CH;, y
X* se selecciona del grupo que consiste de haldgeno, -CH;, -
CF3, -OCH;, -OCF;, -CF,H y CF,R*, en donde R es alquilo Ci-g
sustituido o no sustituido.

| En una modalidad de la férmula (II, IIT, XVI-XXI),

X' y X* se seleccionan del grupo dque consiste de -Cl, -F, -Br,
-CF;, -CONHCH;, -OCF;, -CHs, -OCH;, -NO,, QCN y —COyH.

En una modalidad de la férmula (IT, III, XVI-XXI),
X' se selecciona del grupo que consiste de haldégeno y -CH; y
X’ se selecciona del grupo que consiste de haldégeno, -CH;, -
CF3, -OCH; y -OCF,.

En una modalidad de la férmula (IT, III, XVI-XXI),
X' es cloro Yy X? es —-CF;.

En una modalidad de la férmula (II, IIT, XVI-XXI),
X? es diferente a hidrégeno.

En una modalidad de lés férmulas (II, III, XVI-

XXI), X* es diferente a hidrégeno.

74%
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En una modalidad de la férmula (II, III, XVI—XXIf,
X* se selecciona del grupo que consiste de haldgeno, alquilo
Ci1-g sustituido o no sustituido, -OR'®, -NO,, -CN y —CO,R*®.

En una modalidad de la férmula (II, III, XVI-XXI),
X* se selecciona del grupo que consiste de -Cl, -F, -Br, -CF,,
-CONHCH;, -OCF;, -CH;, -OCH;, -NO,, -CN vy —COyH,

En una modalidad de las fo6rmulas (II, III, XVI-
XXI), X* es fluoro.

| Grupos Y Preferidos

En una modalidad de cualquiera de las férmulas (I-
IX y X-xxv), Y, Y, Y y Y’ se seleccionan cadé uno
independientemente del grupc que consiste de hidrégeno,
halégeno, -CN, -CO,R'®, -OR'® vy alquilo C;.g sustituido © no
sustituido, en donde de 1 a 2 de Y Y°, ¥° v Y’ son
diferentes a hidrégeno.

En una modaiidad de cualquiera de las férmulas (f—
IX y X-xxv), Y* Y°, ¥° v Y se seleccionan cada uno
independientemente del grupo que consiste de hidrdégeno, -CN,
floor, cloro, y bromo, en donde de 1 a 2 de Y, Y, Y¢ y Y’
son diferentes a hidrégeno.

En una modalidad de cualquiera de las férmulas (I-
IX'y X-XXV), al menos uno de Y, v°, v* y’Y7 es diferente a
hidrégeno; preferentemente Y? es halégeno.

En otra modalidad de cualquiera de las férmulas (I-

VIIT y X-XXV), al menos uno de Y*, Y°, v® y v’ es diferente a

24
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hidrégeno; preferentemente Y’ es haldgeno.

En otra modalidad de cualquiera de las férmulas (I-
VIITI y X-XXV), Y’ yv Y’ son hidrdégeno y Y* es haldégeno.

En otra modalidad de cualquiera de las férmulas (Ij
VIII y X-XXV), Y° v VY’ son‘hidrégeno y Y es cloro.

En una modalidad de cualquiera de las férmulas (I-

IT y X-XxXV), Y v Y® son hidrégeno y v* v Y° son fluoro.

En una modalidad de cualquiera de las férmulas (I-
IT vy X—XXV{, Y y ¥® son hidrégeno y Y* es cloro y Y’ es -CHs.

En una modalidad de cualquiera de las férmulas (I-
IX y X-XXV), Y* v ¥° se seleccionan del grupo gue consiste de
halégeno, -CN, -OR*® y algquilo C;.3 sustituido o no sustituido.

En una modalidad de cualquiera de las férmulas (I-
IX vy X—XXV), Y* v Y® se seleccionan del grupo que consiste de
-Cl, -Br, -F, -0OCH;, -CH;, fCFg y —CN. |

En una modalidad de cualquiera de las férmulas (I-
IV, VI-IX y X-XXV), Y' se selecciona del grupo que consiste
de -Cl1, -Br, -F Yy —OCH;.

En una modalidad de cualquiera de las férmulas (f—.
Iv, VI-IX, XI, XIIi, XIV, XVII, XVIIT, XX, XXII-XXIV), Y* es

haldgeno.

v

En una modalidad de cualquiera de las férmulas (I-
IV, VI-IX, XI, XITT, XIV, XVII, XVIII, XX, XXII-XXIV), Y* es

fluoro.

En una modalidad de cualquiera de las férmulas (f—
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Iv, VI-IX, XI, XIII, XIV, XVII, XVIII, XX, XXII-XXIV), Y* es
cloro.
En una modalidad de cualquiera de las férmulas (I-
vV, VIii, X, XII, XIII, XVI-XIX, XXI, XXII, XXIV, XXV), Y° se
5 selecciona del grupo que cbnsiste de -Cl, -Br, -F, -CH;, —Cf3
y —-CN.
En una modalidad de cualquiera de las férmulas (I-
VvV, VIII, X, XII, XIII, XVI-XIX, XXI, XXII, XXIV, XXV), Y° es
haldgeno.

. 10 En una modalidad de cualquiera de las férmulas (I-
vV, VIII, X, XII, XIII, XVI-XIX, XXI, XXII, XXIV, XXV), Y° es
cloro.

En una modalidad de cualguiera de las férmulas (I;
VvV, VIII, X, XII, XIII, XVI-XIX, XXI,vXXII, XXIV, XXV), YS es
15 fluoro.
En una modalidad de cualquiera de las férmulas (I-
vV, VIII, X, XII, XIII, XVI-XTIX, XXI, XXII, XXIV, XXV), Y° es
—-CN.

En una modalidad de cualquiera de las férmulas (T

‘ 20 IT, XII, XIV, XV, XVIII, XXI, XXII, XXV), Y° es fluoro.
; En una modalidad de cualquiera de las férmulas (I,
II, XII, XIV, XV, XVIII, XXI, XXIT, XXV), Y® es cloro v Y® es
fluoro.

En una modalidad de cualquiera de las férmulas (I-

25 IV VIII, XIII, XVII, XVIII, XXII, XXIV), Y5 es cloro vy Y es’
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fluoro.

En una modalidad de cualquiera de las férmulas (I-
IV VIII, XIII, XVII, XVIII, XXII, XXIV), Y° y Y* son fluoro. _}

En una modalidad de cualquiera de las férmulas (I-
IV VIII, XIII, XVII, XVIII, XXII, XXIV), Y es -CN y Y* es
fluoro,

En una modalidad de cualquiera de las férmulas (I-
IV VIII, XIII, XVII, XVIII, XXII, XXIV), Y° es -CN y Y' es
hidrégeno.

Grupos R' y R? preferidos

En una modalidad de las férmulas (I-VI, IXa Y X—
XXV), R® es diferenﬁe a hidrégeno.

En una modalidad de las férmulas (I-VI, IXa y X-
XXV), R' se selecciona del grupo que consiste de -C(O)R’, -
CO,R7, -C(O)NR'R®, -S(O)R’, -5(0),R” v -8 (0O),NR'R®.

En una modalidad de las férmuias (I-VI, IXa y X-
XXV), R' y R? conjuntamente con los &tomos a los cuales
sustituyen forman un anillo carbociclico o heterociclico.

En una wmodalidad de las fOormulas (I-VI, IXa y X-

XXV), R' se selecciona del grupo que consiste de alquilo C;_g

sustituido o no sustituido, 'alquenilo Cy.g sustituido o no
sustituido, alquinilo Cs.g sustituido O no sustituido,

heterociclilo de 3 a 10 miembros sustituido o no sustituido,

arilo Cg¢ 14 sustituideo o no sustituido, y heterocarilo de 5 a

10 miembros sustituido o no sustituido.

21U
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En una modalidad de las férmulas (I-VI, IXa y X*
XXV), R' se selecciona del grupo que consiste de alquilo C;_g
sustituido o no sustituido, alquenilo C,.3 sustituido o no
sustituido, alquinilo C,_, sustituido o no sustituidd,
heterociclilo de 5 o 6 miembros sustituido o no sustituido,
fenilo sustituido o no sustituido; v heterocarilo de 5 a E
miembros sustituido o no sustituido.

En una modalidad de las férmulas (I-VI, IXa y X-
XXV), R! es alquilo C;.3 sustituido o no sustituido.

En una modalidad de las férmulas (I-VI, IXa y X-
XXV), R' es fenilo sustituido o no sustituido. -

En una modalidad de 1las férmulas (I-VI,.IXa v X-
XXV), R' es heterocarilo de 5 a 6 miembros sustituido o no
sustituido. |

En una modalidad de las férmulaé (I-VI, IXa vy X—
XXV), R' es heterociclilo de 5 a 6 miembros sustituido o no
sustituido. |

En una modalidad de ias férmulas (I-VI, IXa y X-
XXV), R' es metilo, etilo o isopropilo.

En una modalidad de las férmulas (I-VI, IXaAy X~
XXV), R' se selecciona del grupo que consiste de fenilo no
sustituido orsustituido, piridilo no sustituido o sustituido,
y Pirazolilo no sustituido o sustituido.

En una modalidad de las férmulas (I-VI, IXa y X-

XXV), R' es metilo, etilo, isopropilo o isobutilo.
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En una modalidad de las férmulas (I-VI, IXa y X-
XXV), R' es ciclopropilo, ciclobutilo o ciclopentilo.

En una modalidad de las férmulas (I-VI, IXa y X-
XXV), R' es heterociclilo.

En una modqlidad de las férmulas (I-VII, IXb vy X-
XXV), R? es hidrégeno.

En una modalidad de las férmulas (I-VII, IXb y X-
XXV), R® es diferente a hidrégeno.

En una modalidad de lag férmulas (I—VIi, IXb vy X-
XXV), R? se selecciona del grupo que consiste de haldgeno, -
CN, -C(O)R’, -CO,R7, —C(O)-NR7R8, -OR’, -0C(0)R7, -0C(0)NR'R®, -
SR”, -S(O)R7, -S(0);R’, -S(0),NR'R®, -NO,, -NR'R®, -NR'C(O)R®, -
NR’C(0)OR®, -NR’S(0),R®, y -NR’C(0)NR®R’.

En una modalidad de las férmulas (I-VII, IXb y X-
XXV), R® se selecciona del grupo que consiste de alquilo C;_g
sustituido o no sustituido, alguenilo C, 3 sustituido o no
sustituido, alquinilo C,.3 sustituido o no sustituido,
heterociclilo de 3 a 10 miembros sustituido o no sustituido,
arilo Cg¢ 10 sustituido o no sustituido, y heterocarilo de 5 a
10 miembros sustituido o no sustituido.

En una modalidad de las férmulas (I-VII, IXb vy X-
XXV), R? se selecciona del grupo Que consiste de alquilo Cp.g
sustituido o no sustituido, alquenilo C,.y sustituido o no
sustituido, alquinilo C,_q sustituido O no sustituido,

heterociclilo de 5 a 6 miembros sustituido o no sustituido,
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fenilo sustituido o no sustituido, y heterocarilo de 5 eav6
miembros sustituido o no sustituido. |
En una modalidad de las férmulas (I-VII, IXb Y i—'
XXV), R® es alquilo C;.3 sustituido o no sustituido.
5 En una modalidad de las fé6rmulas (I-VII, IXb vy X—
XXV), R® es fenilo sustituido o no sustituido.

En una modalidad de las férmulas (I-VII, IXb y X-

XXV), R?® es heterociclilo de 5 a 6 miembros sustituido o no
sustituido.

. 10 En una modalidad de las férmulas (I-VII, IxXb y X-
XXV), R? es heteroarilo de 5 a 6 miembros sustituido o no
'sustituido.

En una modalidad de las férmulas (I-VII, IXb y X-
XXV), R® es metilo.

15 En uné modalidad de las foérmulas (I-VII, IXb y X~
XXV), R? ée selecciona del grupo que consiste de metilo,
etilo, isopropilo y 4-tetrahidro-4H-piranilo.

En una modalidad de las férmulas (I-VII, IxXb Yy X—
XXV), R’ es metilo, etilo o isopropilo.
.\ 20 En una modalidad de las férmulas (I-VII, IXb y X-
XXV), R?® es alquilo C,., sustituido.
En una modalidad de las férmulas (I-VII, IXb y X-
XXV), R® es -CH,0R’ o -CH,NR'R®.
En una modalidad de las férmulas (I-VIT, y X-XXV),

25 R' y R? se combinan para formar un anillo de 6 miembros.

m._.,_..l——,_—.s..._. e .
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Grupos R’ y R* Preferidos

En una modalidad de la férmula (VII y IXb), R® y R!
son cada uno hidrdégeno.

En una modalidad de la férmula (VII v IXb), uno de
R> v R* es hidrégeno y el otro es alquilo Ci.s no sustituido o
sustituido.

En una modalidad de la férmula (VIT y IXb), tanto
R® como R* son .alquilo CLS no sustituido o sustituido. |

En una modalidad de la férmula (VII y IXb), R® y R
conjuntamente con el &tomo de carbono al cual sustituyen
forman un anillo carboxilico de 3-10 miembros.

En una modalidad de la férmula (VII y IXb), R’ vy R
conjuntamente con el carbono al cual sustituyen forman un
anillo heterociclico de 4-10 miembros. |

En una modalidad de la férmula (VII y IXb), R® y R?
conjuntamente con el carbono al cual sustituyen forman un
anillo heterocarilo de 5-10 miembros.

Grupos W Preferidos

En una modalidad de la férmula (VIII vy ViIb), W es

NH.

En una modalidad de la férmula (VIII y VIIb), W es

Compuestos Ejemplares

Los siguientes compuestos se encuentran dentro del

alcance de la férmula (I):

25(
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»4—ter—butil—Nf(4—cloro—2—(4,5—diisopropil—4H—l,2,4—
triazol-3-il) fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4,5-dimetil-4H-1,2,4-
triazol-3-1i1) fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2-(4—ciclopentil—B—metil—4H;
1,2,4-triazol-3-il) fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (4-ciclopropil-5-metil-4H-
1,2,4~tria201—3-il)fenil)benéenosulfonamida;
4—ter—butil—N-(4—cloro-2~(4—etil—5—metil—4H—1,2,4—'
triazol—B—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2- (4-isopropil-4H-1,2,4-
triazol-3-il) fenil)bencenosulfonamida ;
4-ter-butil-N-(4-cloro-2- (4-isopropil-5-metil-4H-
l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter-butil—N—(4—cloro-2—(4—meti1—5—(tetrahidro-2Hf
piran—4-il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonaﬁida;
4—ter—buti1~N—(4—cioro—2—(4—fenil—4H—1,2,4—triazol—

3—il)fenil)bencenosulfonamidaf

4-ter-butil-N-(4-cloro-2- (5- (metoximetil)-4-metil-

4H—1,2,4-triazol-3-il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(5-etil-4-isopropil-4H-

l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-isopropil-4-metil-4H-

l,2,4—triazol—3—il)fenil)bencenosulfonamida;

4-ter-butil-N- (4-cloro-2-(5-metil-4- (1H-pirazol-3-
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il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(Q—Cloro—2—(5—metil—4—(piridin—Z—il)?
4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—metil—4—(piridin—4—il)f
4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—meti1-4—(tetrahidro-2H—.
piran—4—il)—4H-l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—metil-4—fenil—4H—1,2,4—
triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—metil—4H—l,2,4—triazol—
3—il)fenil)bencenosulfonamida;

N—(4—cloro—2—(4—isopropil—5—metil-4H—l,2,4—triazol—
3~il)fenil)—4—isopropoxibencenosulfonamida;

N—(2—(3—(2—(4-ter—butilfenilsulfonaﬁido)—5—
clorofenil)-5—metil-4H—1,2,4—triazol—4—il)etil)acetamida;

(R) -4-ter-butil-N- (4-cloro-2- (4-metil-5-
(tetrahidrofuran—Z—il)—4H—l,2,4—triazol—3—
il)fenil)bencenosulfonamida;

(S)-4-ter-butil-N- (4,5-difluoro-2- (4-pirrolidin-3-
il)—4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;

(S)—4—ter—butil—N—(4~cloro—2—(4—(1—hidroxipropan—2—
il)—5—metil—4H—1,2,4—triazol-3—il)fenil)bencenosulfonamida;

| (8)-4-ter-butil-N- (4-cloro-2- (4- (pirrolidin-3-1il) -
4H—l,2,4—triazol—3—il)fenil)bencenosulfonémida;

(S)-4-ter—butil—N—(4~cloro—2—(4—meti1¢5—

25%
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(tetrahidrofuran-2-1i1) -4H-1,2,4-triazol-3-
il) fenil) bencenosul fonamida;
4—ter—butil—N—(2—(4—etil—4H—1,2,4—triazol—3—il)-
4,5-difluorofenil)bencenosul fonamida;
4-ter-butil-N-(2-(4-etil-4H-1,2,4-triazol-3-11)-5-
fluorofenil)bencenosulfonamida;
4-ter-butil-N-(4,5-difluoro-2- (4- (tetrahidrofuran-
3—il)~4H—l,2,4—triazol—3—i1)fenil)bencenosulfonamida;
4—ter—butil—N-(4—cloro—2—(4,5—dietil—4H—1,2ﬁ4—
triazol-3-il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(4,5—dimetil—4H—l,2,4—
triazol—3—il)-3—fluorofenil)bencenosulfonamida;
4—ter—butil—N-(4—cloro—2~(4,5—dimetil—4H—l,2,4~
triazol—3—il)—5—fluorofenil)bencenosulfonémida;
4-ter-butil-N- (4-cloro-2- (4- (tetrahidrofuran-3-il) -
4H—1,2,4—£riazol—3—il)fenil)bencenosulfonémida;
4-ter—butil—N—(4—cloro—2—(4—eti1—4H—l,2,4—triazol—
3—il)—3—fluorofenil)bencenosulfonamida;
4—ter—butil-N—(4—cloro—2—(4—etil—4H—1,2,4—triazol—
3-1il) fenil)bencenosulfonamida;
4—ter—butil—N—(4-cloro-2—(4—etil—5—isopropil—4H—
1,2,4-triazol—3—il)fenil)bencenosulfonamida;
4-ter—butil—N—(4—cloro—2—(4—etil—5—metil—4H—l,2,4-
triazol—B—il)—3—fluorofenil)bencenosulfonamida;

4-ter-butil-N-(4-cloro-2-(4-isobutil-5-metil-4H-
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l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-{(4-metil-4H-1,2,4-triazol-
3-il1) fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-metil-5- (oxazol-4-il) -
4H-1,2,4-triazol-3-11) fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(5- (dimetilamino)metil) -4 -
metil-4H-1,2,4-triazol-3-11)-5-
fluorofenil) bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-(2-metoxietil)-4-metil-
4H~1,2,4—triazol—3-il)fenil)bencenosulfonamida;
4—ter—butil-N—(4—cloro—2—(5—(metoximetil)—4—
(tetrahidro-ZH—piran-4—il)—4H—l,2,4—triazol—3—
il) fenil) bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-metil-4- (piperidin-4-
il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4~ (piperidin-3-
il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(5—cloro—2—(4—isopropi1—4H—l,2,4—
triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (5-cloro-2- (4-isopropil-5- (4-
metiltetrahidro—2H—piran—4—il)—4H—1,2,4—triazol—3—
il)fenil)bencenoéulfonamida;
4~ter—butil—N—(5—f1uoro—2-(4—isopropil—5—metil—4H—
1,2,4-triazol—3—il)fenil)bencenosulfonamida;

N-(4-cloro-2- (4-etil-5-metil-4H-1,2,4-triazol-3-
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il) fenil) -4-isopropoxibencenosulfonamida;
etil 2—(5—(2—(4—ter—butilfenilsulfonémido)—5—cloro—
4—fluorofenii)—4—metil—4H—l,2,4—triazol—3—il)acetato;
54(2—(4—ter—butilfenilsulfonamidé)—5-cloro-4—
fluorofenil)—4—metil—4H—1,2,4—triazol—3—carboxamida;
5-(2-(4-ter-butilfenilsulfonamido)-5-cloro-4-
fluorofenil)—N,4—dimetil—4H—1,2,4—triazol—3—carboxamida;
(R)-4-ter-butil-N- (4-cloro-5-fluoro-2- (5- (1-
hidroxietil)-4-metil-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
(S)-4-ter-butil-N- (4-cloro-2- (4- (piperidin-3-11) -
4H;1,2,4—triazol—3—il)fenil)bencenosulfonamida;

(S)—4—ter—butil—N—(4—cloro—2—(4—(tetrahidro—2H—

.piran—3—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;

(S)—4—ter~butil-N-(4—cloro—2—(5—meti1—4~(piperidin—
3—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida; |

(S)-4-ter-butil-N- (4-cloro-5-fluoro-2- (4-
(piperidin-3-1il1) -4H-1,2,4-triazol-3-

il) fenil)bencenosul fonamida;

(S)-4-ter-butil-N- (4-cloro-5-fluoro-2- (4-
(pirrolidin—B—il)-4H—l,2,4—triazol—3—
il)fenil)bencenosulfonaﬁida;

(S)—4—ter—butil—N—(4_cloro—5—fluoro—2—(4—
(tetrahidrofuran-3-il)-4H-1,2,4-triazol-3-

il)fenil)bencenosulfonamida;
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(S)—4—ter—butil—N—(4—cloro—5—fluoro—2—(5—(1—

hidroxietil)—4—metil—4H—l,2,4—triazol—3—

il)fenil)bencenoSulfonamida;

N

(S)-4-ter-butil-N- (4-cloro—5-fluoro-2- (5-metil-4-
(pirrolidin-3-il) -4H-1,2,4-triazol-3-
il) fenil) bencenosulfonamida;
(S)~N—(4~cloro—2—(4—(pirrolidin—3-il)—4H—l,2,4—
triazol—B—il)fenil)—4—isopropoxibencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-isopropil-5-
(tetrahidro—ZH—piran—4—il)—4H—l,2,4—triazol—3-
il)fenil)bencenosulfonamida;
4—ter—butil-N—(4—cloro—2—(4—meti1—5—(S—metiloxazol—
4—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (5-
((ciclopropilamino)metil)—4—meti1—4H—1,2,4—triazol—3—il)—5—
fluorofenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-((etilamino)metil) -4-
metil—4H—l,2,4—triazol~3—il)—5-
fluorofenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (5-etil-4-
(tetrahidrofuran—3~il)—4H—1,2,4—triazol~3—il)—5—
fluorofenil)bencenosulfonamida;
4—ter—butil—N—(4~cloro—2—(5—etil—4—metil—4H—1,2,4—
triazol—3—il)—S—fluorofenil)bencenosulfonamida;

4—ter—butil—N—(4—cloro—2-(5—etil—4—metil—4H—l,2,4—_

29¢
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triazol-3-il) fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4- (tetrahidro-
2H-piran-3-il)-4H-1,2,4-triazol-3-
il) fenil) bencenosul fonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-
(tetrahidrofuran~3—il)—4H—1,2,4—triazol—3—
il) fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-isopropil-5-
(metoximetil)—4H~l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-5-
((metilamino)metil))-4H-1,2,4-triazol-3-
il)fenil)bencenosuifonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-5-
(metilsulfonilmetil);4H—1,2,4—tria201—3—
il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-5-
(morfolinometil) -4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5-
(oxazol—4~il)—4H-1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—Na(4—cloro-5—f1uorof2—(4—metil—5—
(pirrolidin—l—ilmetil)~4H—1,2,4—triazol—3—
il) fenil) bencenosul fonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5-

(tetrahidro—ZH—piran—B—il)—4H—1,2,4—triazol—3—
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il) fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5-

(tetrahidro—2H—piran—4—il)—4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;

5 - 4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-5-
(tetrahidrofuran-3-il)-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamidé;

4-ter-butil-N-(4-cloro-5-fluoro-2- (5-
((isopropilamino)metil)—4—metil—4H—1,2,4—triazol—3—
10 il) fenil)bencenosulfonamida;
‘.L
o 4-ter-butil-N- (4-cloro-5-fluoro-2- (5- (1-
hidroxietil) -4-metil-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (5- (2-hidroxi-2-
15 metilpropil)—4—meti1—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamidaL
4-ter-butil-N-(4-cloro-5-fluoro-2- (5- (2-
hidroxipropan—2—il)-4—metil—4H—1,2,4—triazol—3—
‘il)fenil)bencenosulfonamida;

% 20 4-ter-butil-N- (4-cloro-5-fluoro-2- (5- (2-
metoxietil)-4-metil-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonaﬁida;

4-ter-butil-N-(4-cloro-5-fluoro-2- (5-
(hidroximetil)—4—metil—4H-1,2,4—triazol—3—

25 il)fenil)bencenosulfonamida;

e
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4—ter—butil—N—(4—cloro—5—f1uoro—2—(5—(metokimetil)-
4—(tetrahidrofuran—3—il)—4H—1,2,4—triazol—3—
il) fenil) bencenosulfonamida;

4-ter-butil-N- (4-cloro-5-fluoro-2- (5- (metoximetil) -
4—metil—4H—l,2,4—triazol-3—il)fenil)bencenosulfonamida;

N—(2—(5—(azetidin—l—ilmetil)—4~metil—4H—1,2,4;
triézol-3-il)—4—cloro—5—fluorofeﬁil)—4—ter—
butilbencenosulfonamida;

N—(2—(5—aceti1—4—metil-4H—1,2,4—triazol—3—il)—4—
éloro—S—fluorofenil)—4—ter—butilbencenosulfonamida;

(S)—4—ter—butil—N—(4,5—difluoro—2—(5—(meti1—4—
(pirrolidin-3-i1)-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;

(S)—4—ter—butil—N—(4—cloro—2—(5—etil—4—(pirrolidin—
3—il)—4H—1,2,4—triazol—3—il)fenil)bencenoéulfonamida;

(S)—4—ter—butil—N—(4~cloro—2—(5—isopropil—4—
(pirrolidin—3—i1)—4H—1,2,4-triazol—3—
il)fenil)bencenosulfonamida;

(S)-4-ter-butil-N- (4-cloro-2- (5-metil-4-
(pirrolidin—3—il)—4H—1,2,4-triazol—3—
il)fenil)bencenosulfonamida;

4—ter—butil—N—(2—(4,5-dimetii—4H—l,2,4—triazol—3—
il)—S—fluorofenil)bencenosulfonamida;

4—ter—butil—N—(2—(4—etil—5—metil—4H—l,2,4—triazol—‘

3—il)—4,5—difluorofenil)bencenosulfonamida;
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4-ter-butil-N-(2-(4-etil-5-metil-4H-1,2,4-triazol-

3-il1) -5-fluorofenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-metil-5- (piperidin-4-
il)—4H—l,2,4—triazol—3—il)—5-fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-isopropil-4H-
1,2,4—triazol—3—il)—5—fenil)bencenosulfonamida;
4—ter—butil-N—(4—cloro—5—f1uoro-2—(4—isopropil—5—
(tetrahidrofuran-3-il)-4H-1,2,4-triazol-3-
il) fenil)bencenosul fonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-4H-
1,2,4—triazol—3—il)fenil)Bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil—5-
(metiloxazol-4-11)-4H-1,2,4-triazol-3-
il)fenil)bencenbsulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(5—isopropi1—4—
(tetrahidrofuran—B—il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (5-metil—4-
(tetrahidrofuran—3—il)~4H—1,2,4—triazol—3—
il)fenil)bencenoéulfonamida; |
N-(4-cloro-2-(4,5-dimetil-4H-1,2,4-triazol-3-
il)fenil)—4—isbpropoxibencenosulfonamida;
N-(4-cloro-2-(4-isopropil-4H-1,2,4-triazol-3-
il)fenil)-4-isopropoxibencenosulfonamida;

(S)—4—ter—butil—N—(4~cloro—2—(5—etil—4—(pirrolidin—

26(
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3-1il1) -4H-1,2,4~triazol-3-11)-5-
fluorofenil)bencenosul fonamida;
(S)-4-ter-butil-N- (4-cloro-5-fluoro-2-
(oxopirrolidin-3-il)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
(S)-4-ter-butil-N- (4-cloro-5-fluoro-2- (5-isopropil-
4—(pirrolidin—3fil)—4H—1,2,4—triazol-3—
il) fenil) bencenosul fonamida;
(S)~N—(4—cloro—2—(4—(pirrolidin—B—il)—4H—1,2,4—
triazol—B—il)fenil)—4—(4—metilterahidro-2H—piran-4—
il) bencenosulfonamida;
4—tér—butil—N—(4—cloro—2—(4—ciclobutil—5—metil—4H—
1,2{4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(4-etil-5-isopropil-4H-
l,2,4—triazol-3—il)-S—fluorofenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2-(4—iSopropil—5—
(trifluorometil) -4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-metil-4- (1-
metilpiperidin-4-1i1)-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4—ter—butil—N~(4—cloro—5—fluoro—2—(4—metil—5~(2—.
metilsulfonil)etil)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;

N—(2—(4—(1—acetilpiperidin—4—il)—5—metil—4H—l,2,4—
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triazol-3-il)-4-clorofenil) -4-ter-butilbencenosulfonamida ;
N-(2-(4-(2-aminocetil)-5-metil-4H-1,2,4-triazol-3-
il)—4—clorofenil)—4—ter—butilbencenosulfonamida;
N—(2—(4—(1—acetidin—3—il)—4H—1,2,4—triazol—3—il)—4f
cloro—S—fluorofenil)v4—ter—butilbencenosulfonamida;
(R) -4-ter-butil-N- (4-cloro-2-(5-metil-4-
(pirrolidin-3-il)-4H-1,2,4-triazol-3-
il) fenil) bencenosulfonamida;
4-ter-butil-N-(2-(4,5-dimetil-4H-1,2,4-triazol-3-
il)—4,5—difluorofeni1)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-isopropil-5-
(metoximétil)—4H—1,2,4—triazol—3-il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-metil-5- (piridin-2-11) -
4H—1,2,4-triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2- (4-metil-5-
(tetrahidrofuran-2-il)-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-((dimetilamino)metil) -
4—isopropil—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil;N—(4—cloro—2—(5-(isopropoximetil)—4—
metil—4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloré—2—(5—metil-4—(pirrolidin—B—
il)—4H—1,2;4—triazol—3—il)fenil)bencenosulfonamida; |
4-ter—butil—N¥(4—cloro—2—(5—metil—4—

(tetrahidrofuran—3—il)—4H—1,2,4—triazol—3—




il) fenil) bencenosulfonamida;
4-(3-(2-(4-ter-butilfenilsulfonamido) -5-
clorofenil)—5—metil—4H—l,2,4—triazol—3—il)piperidina—l-
carboxamida;
4-ter-butil-N- (4-cloro-2- (4- (2- (dimetilamino)etil) -
5—metil—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(5-metil-4-(1-

(metilsulfonil)piperidin—4—il)~4H—1,2,4—triazol—3—

il) fenil)bencenosul fonamida;

. 10 4-ter-butil-N-(4-cloro-2-(5-metil-4-(2-
(metilamino)etil)—4H—1,2,4—triazoi—3—
il)fenil)bencenosulfonamida;

4—ter—butil—N—(5—cloro—2—(4—isopropil—5—metil—4H—
l,2,4—triazol-3—il)fenil)bencenosulfonamida;
15 N—(2—(4—(1—acetilpirrolidin—3—il)—5—metil—4H—l,2,4—
triazol-3—il)—4—clorofenil)—4—ter—butilbencenosulfonamida;
N—(2—(5—amino—4—isopropil—4H—l,2,4—triazol—3—il)—4—
-clorOfenil)~4—ter—butilbencenosulfonamida;
(R) -4-ter-butil-N- (4-cloro-5-fluoro-2- (4-

’ 20 (tetrahidrofuran-3-il)-4H-1,2,4-triazol-3-

il)fenil)bencenosulfonamida;
(R)—4—ter—butil—N—(4~cloro—2—(4—(pirrolidin—3-il)—

4H—l,2,4-triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N-(4—ciano—2—(5—etil—4—metil—4H—1,2h4—

25 triazol—B—il)fenil)bencenosulfonamida;

T
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4-(4-ter-butilfenilsulfonamido)-3-(5-etil-4-metil-

4H-1,2,4-triazol-3-1il)benzamida;

acido 4-(4-ter-butilfenilsulfonamido) -3- (5-etil-4-

metil-4H-1,2,4-triazol-3-il)benzoico;
N-(2-(4-(azetidin-3-11)-4H-1,2,4-triazol-3-1il) -4-
clorofenil) -4-ter-butilbencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(4-metil-5-
((metilamino)metil) -4H-1,2,4-triazol-3-

11) fenil) bencenosulfonamida;

metil 4-(4-ter-butilfenilsulfonamido) -3- (5-etil-4-

metil—4H—l,2,4—triazol—3—il)benzoato;
N-(4*cloro-2-(4,5-dimetil-4H-1,2,4-triazol-3-
il)fenil)—3—fluoro—4—morfolinobencenosulfonamida;
4—ter-butil—N—(4choro—5—fluoro—2—(4—(2-
metoxietil)—4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2-(5-(2-
hidroxietil)—4—metil—4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;

4-ter-butil-N- (4-cloro-2- (5- (isopropilamino)metil) -

4—metil—4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;
(S)—4—ter—butil—N—(4—cloro—5—f1uoro—2—(5—(1—

metoxietil)—4—metil—4H—l,2,47triazol—3—

il) fenil)bencenosulfonamida;

(R)—4—ter—butil-N-(4-cloro—5—fluoro—2—(4—metil—5—

(pirrolidin-2-1i1)-4H-1,2,4-triazol-3-

w5
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il) fenil) bencenosul fonamida;

(S)-4-ter-butil-N-(4-cloro-2- (4-(1-

isopropilpirrolidin-3-il)-4H-1,2,4-triazol-3-

"~ 11) fenil)bencenosulfonamida;

(8)-3-(3-(2-(4-ter-butilfenilsulfonamido) -5-

_clorofenil)—4H—l,2,4—triazol—4—il)pirrolidina—1—carboxamida;

4-ter-butil-N- (4-cloro-2-(4-metil-5-
(morfolinometil)-4H-1,2,4-triazol-3-

il) fenil) bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5-

(piperidin-3-il)-4H-1,2,4-triazol-3-

11) fenil) bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2-(4-metil-5-

(piperazin-1-ilmetil)-4H-1,2,4-triazol-3-

il)fenil)bencenosulfohamida;

(S)-4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-5-
((tetrahidrofuran—3—ilamino)metil)—4H—1,2,4—triazol—3—
il) fenil)bencenosulfonamida;

4-ter-butil-N-(4-cloro-5-fluoro-2-(5-(((2-
metoxietil)metil)amino)metil)—4—metil—4H—1,2,4—triazol—3—
il) fenil)bencenosul fonamida;

4-ter-butil-N- (4-cloro-2- (4-isopropil-5- (4-
metiltetrahidro-2H-piran-4-il)-4H-1,2,4-triazol-3-
il) fenil)bencenosul fonamida;

4—ter—butil—N—(4—cloro—5—fluoro—2—(4—metil—5—((4—

266
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metilpiperazin-1-il)metil)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5~fluoro—2—(4—metil—5—
((tetrahidro-2H-piran-4-ilamino) -4H-1,2,4-triazol-3-
il) fenil)bencenosul fonamida;
(S) ~4-ter-butil-N-(4-cloro-2-(4-(1-
(metilsulfonil)pirrolidin-3-1i1)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-isopropil-5-
(morfolinometil)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
N-(2- (1H-pirazol-3-il)-4H-1,2,4-triazol-3-il)-5-
clorofenil)—4—cloro—3—(trifluorometil)bencenosulfonamida;
4-cloro-N- (5-cloro-2-(5-metil-4- (1H-pirazol-3-il) -
4H-1,2,4-triazol-3-1l) fenil)-3-
(trifluorometil)bencenosulfonamida;
4—cloro—N—(5~cloro—2—(SQfenil—4H—1,2,4—triazol—3-
il) fenil) -3- (trifluorometil)bencenosul fonamida;
N-(2—(4—(1H-pirazol—3—il)—4H—1,2,4—triazol—3—i1)—5—
cloro-4-fluorofenil)-4-cloro-3- |
(trifluorometil) bencenosulfonamida;
5-(4-cloro-2-(4-cloro-3-
(trifluorometil) fenilsulfonamido) -5-fluorofenil) -4- (1H-
pirazol-B—il)—4H—1,2,4—triazol—3—carboxamida; vy

Nf(z—([1,2,4]triazol[4,3—a]pirimidin—3-il)—4—
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clorofenil) -4-ter-butilbencenosul fonamida.
Composiciones que modulan  la Actividad de
Quimiocina

En otro aspecto, la presente invencidén proporciona

composiciones que wmodulan la actividad de quimiocina, -

especificamente la actividad de CCR2 o la actividad de CCRO.

Generalmente, las composiciones para modular la actividad del

receptor de quimiocina en humanos y animales comprenderd un
excipiente o diluyente farmacéuticamente aceptable vy un
compuesto que tiene la férmula proporcionada anteriormente
como la férmula (I).

El término “composicién”, como se utiliza en la
presente pretende abarcar un producto que comprende los
ingredientes especificados en las cantidades especificadas,
asi como  cualquier - producto que resulte, directa o
indirectamente de la. combinacidén de los ingredientes
especificados en las cantidades especificadas. Por
“farmacéuticamente aceptable” se entiende gque el wvehiculo,
diluyente o excipiente debe ser compatible con los otros
ingredientes de la formulacién Yy no nocivo al recipiente del
mismo.

Las composiciones farmacéuticas para la
administracién de 1los compuestos de esta invencidén pueden
presentarse convenientemente en forma de dosis unitaria Y

pueden prepararse mediante cualquiera de los métodos muy
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conocidos en la técnica farmacéutica. Todos los métodos
incluyen 1la etapa de poner el ingrediente activo en
asoéiacién con el wvehiculo gque constituye uno o mas
ingredientes accesorios. En general, las composiciones
farmacéuticas se preparan poniendo el ingrediente activo
uniformemente e intimamente en asociacién con un vehiculo
liquido o un vehiculo sbélido finamente dividido o ambos,ly
después, si es necesario, dando forma al producto en la
formulacién deseada. En la composicién farmacéutica el
compuesto‘ activo objetivo se incluye en una cantidad
suficiente para producir el efecto. deseado al proceso o
condicién de las enfermedades.

Las composiciones farmacéuticas que contienen el
ingrediente activo pueden encontrarse en una forma adecuada
para wuso oral, por ejemplo, como tabletas, pastillas,
comprimidos, suspensiones acuosas u oleosas, polvos o
granulos dispersables, emulsiones y auto émulsiones como se
describe en la Patente de E.U. No. 6,451,339, capsulas duras
0 blandas o jarabes o elixires. Las composiciones destinadas
a uso oral pueden prepararse de acuerdo con cualquier método
conocido por la técnica para la fabricacién de composiciones
farmacéuticas. Tales composiciones pueden contener unoc o mas
agentes seleccionados de agentes edulcorantes, agentes
saborizantes, agentes colorantes Yy agentes conservadores, a

fin de proporcionar preparaciones farmacéuticamente elegantes
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vy paladeables. Las tabletas contienen el ingrediente activo
en mezcla con otros excipientes no téxicos farmacéuticamenﬁe
aceptables que son adecuados para la fabricacién de tabletas.
Estos excipientes, ©por. ejemplo, pueden ser diluyentes
inertes, tales como celulosa, didxido  de silicona, ©&xido de
aluminio, carbonato de calcio, carbonato de sodio, glucosa,
manitol, sorbitol, lactosa, fosfato de calcio o fosfato de
sodio; agentes de granulado y desintegracién, por ejemplo,
almidén de maiz, o &acido alginico; agentes aglomerantes, por
ejemplo PVP, .celulosa, PEG, almidén, gelatina o acacia, vy
agentes lubricantes, por ejemplo, estearato de magnesio,
dcido esteadrico o talco. Las tabletas pﬁeden ser ﬁo
recubiertas o pueden recubrirse entéricamente o de otra
manera mediante técnicas conocidas para retardar la
desintegracidén y la absofcién en el tracto éastrointestinal
Y, €n consecuencia, proporcionar una accién sostenida durante
un periodo mé&s largo. Por ejemplo, puede emplearse un
material de retraso de tiempo tal como monoestearato de
glicerilo o diestearéto de glicerilo. También pueden
recubrirse mediante las técnicas descritas en las Patentes de
E.U. Nos. 4,256,108; 4,166,452 y 4,265,874 para formar
tabletas terapéuticas osméticas para liberacién controlada.

Las formulaciones para uso oral también pueden

- presentarse como capsulas de gelatina duras, en donde el

ingrediente activo se mezcla con un diluyente sélido inerte,
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por ejemplo, carbonato de calcio, fosfato de calcio o
caolina, o como céapsulas de gelatina blandas, en donde el
ingrediente activo se mezcla con agua o un medio oleoso, por
ejemplo, aceite de mani, parafina liguida o aceite de'oliva.
Adicionalmente, las emulsiones pueden Prepararse con un
ingrediente no mezclablé' en agua tal como aceites vy
estabilizarse con surfactantes tales como mono-diglicéridos,
ésteres de PEG y lo similar.

Las suspensiones acuosas contienen los materiales
activos en mezcla con excipientes adecuados para la
fabricacién de suspensiones acuosas. Tales excipientes son
agentes de suspensién, por ejemplo, carboximetilcelulosa de
sodio, metilcelulosa, hidroxi—propilmetilcelulosa, alginato
de sodio, polivinil-pirrolidona, goma tragacanto vy goma
acacia; los agentes de dispersidén o humectacidn pueden ser
una fosfatida de origen natural, por ejemplo, lecitina, ‘o
productos de condensacién de un 6xido de algquileno con &acidos
grasos, por ejemplo, estearato de polioxi-etileno, o
productos de condensacién de 6xido de etileno con alcoholes
alifaticos , de cadena larga, por ejemplo,
heptadecaetilenoxicetancl, o productos de condensacién de
6xido de eﬁileno con ésteres parciales derivados de &cidos
grasos y un hexitol tal como monooleato de polioxietileno
sorbitol o productos de condensacién de 6xido de etileno con

ésteres parciales derivados de &acidos grasos y anhidridos de

Al
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hexitol, por ejemplo, monooleato de polietileno sorbitan.
Las suspensiones acuosas también pueden contener uno o mas

conservadores, por ejemplo, etilo, o} n-propilo, p-

hidroxibenzoato, uno o mas agentes colorantes, uno o mas

agentes saborizantes y uno O Mas agentes edulcorantes tales
como sacarosa O sacarina.

Las suspensiones oleosas pueden formularse
suspendiendo el ingrediente activo en un aceite vegetal, por
ejemplo aceite de arachis, aceite de oliva, aceite de
ajonjoli o aceite de coco, o en un aceite mineral tal como
parafina liquida. Las suspensiones oleosas pueden contener
un agente espesante, por ejemplo, cera de abejas, parafina
dura o alcohol cetilico. Los agentes edulcorantes tales como
los expuestos anteriormente, <y los agentes saborizantes
pueden agregarse para proporcionar una preparacién oral
paladeable. Estas composiciones pueden preservarse mediante
la adicidn de un anti-oxidante tal como &acido ascérbico. .

Los polvos y gréanulos dispersables adecuados para
la preparacién de una suspensién acuosa médiante la adicién
de agua, proporcionan el ingrediente activo en mézcla con ﬁn
agente de dispersidén o de humectacidn, un agente de
suspensién y uno o mas conservadores. Los agentes de
dispersidén o de humectacién adecuados y los agentes de

suspensién se ejemplifican por aquellos va mencionados

‘anteriormente. También  pueden encontrarse presentes

22
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excipientes adicionales, por ejemplo, agentes edulcorantes,
saborizantes y colorantes.

Las composiciones farmacéuticas de 1la invencidén
pueden encontrarse también en forma de emulsiones de aceiﬁe
en agua. La fase oleosa puede ser un aceite vegetal, pér
ejemplo aceite de oliva o aceite de arachis o un aceite

mineral, por ejemplo, parafina liguida o mezclas de éstos.

_Los agentes emulsificantes adecuados pueden ser gomas de

origen natural, por ejemplo goma acacié O goma tragacanto,
fosfatidas de origen natural por ejemplo, semilla de sojé,
lecitina y ésteres o ésteres parciales derivadoé de &acidos
grasos y anhidridos de hexitol, por ejemplo, monooleato de
sorbitan, y productos de condensacién de dichos ésteres
parciales con Oxido de etileno, por ejemplo monooleato de
polioxietileno sorbitan. Las emulsiones también puedén
contener agentes edulcorantes y saborizantes.

Los Jjarabes vy elixires pueden formularse con
agentes edulcorantes, por ejemplo, glicerol, propileﬁo
glicol, sorbitol o sacarosa. Tales formulaciones también
pueden contener un emoliente un conservador y agentes
saborizantes Yy colorantes. Las soluciones orales pueden
prepararse en combinacién con, por ejemplo, ciclodextriné,
PEG y surfactantes.

Las composiciones farmacéuticas pueden encontrarse

en forma de wuna suspensidn acuosa u oleosa estéril

27,
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inyectable. Esta suspensién puede formularse de acuerdo con
la técnica conocida utilizando aquellos agentes de dispersién
© de humectacidn adecuados y agentes de suspensidén que se hén
mencionado anteriormente. La preparacidén inyectable estéril
también puede ser una solucién o suspensidén estéril
inyectable en un diluyente o solvente no téxico
parenteralmente aceptable, por ejemplo, como una solucidn en
1,3-butano diol. Entre los vehiculos y solventes aceptables
que pueden emplearse, se encuentran agua, solucidn de.Ringer
y solucidn isotdénica de cloruro de sodio. Ademas, se emplean
convencionalmente aceites fijados estériles como un medio
solvente o de suspensién. Para este propbésito, puede
emplearse cualquier aceite blando fijado incluyendo mono o
diglicéridos sintéticos. Ademds los acidos grasos tales como
acido oleico encuentran su uso en la preparacidn de
inyectableé.

Las composiciones farmacéuticas también pueden
administrarse en forma de supositorios para administracidn
rectal ael farmaco. Estas composiciones pueden prepararse
mezclado el farmaco con un excipiente adecuado no irritante
que es sblido a temperaturas ordinarias pero es liquido a 1la
temperatura rectal y, en consecuencia, se fundira en el recto
para liberar el farmaco. Tales materiales son manteca de
cacao y polietileno glicoles. Adicionalmente, los compuestos

pueden administrarse mediante suministro ocular por medio de

2l
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soluciones o unguentos. AGn adicionalmente, el suministro
transdérmico de los compuestos sujeto puede lograrse por

medio de parches iontoforéticos y lo similar.

Para uso tépico, se emplean cremas, unguentos,
jaleas, soluciones o suspensiones que contienen los
compuestos de la invencidn. Como se utiliza en la presente,

la aplicacidén toépica también pretende incluir el uso de
enjuagues bucales y gdrgaras.

Las composiciones farmacéuticas y los métodos de la
presente invencidén pueden comprender ademds otros compuestos

terapéuticamente activos, como se anota en la presente, tales

‘como los aplicados en el tratamiento de las condiciones

patoldgicas antes mencionadas.

En una modalidad, la presente invencién proporciona’

una composicidn que consiste de un vehiculo farmacéuticamente
aceptable y un compuesto de la invencién.

Métodos de Tratamiento

Dependiendo de la enfermedad que va a tratarse y de
la condicién del sujeto, los compuestos y composiciones de la
presente invencidén pueden administrarse mediante vias de
administracidén oral, parenteral (e.g., inyeccién o infusidn
intramuscular, intraperitoneal, intravenosa, v ICv,
intracisternal, inyeccidén subcutdnea o implante) inhalaciéh,
nasal, wvaginal, rectal, sublingual o tépicas vy pueden

formularse, solos o conjuntamente, en formulaciones unitarias
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en dosis adecuadas que contienen portadores, adyuvantes o

vehiculos no téxicos farmacéuticamente aceptables, apropiados
para cada via de administracién. La presente invencidn
también contempla la administracién de los compuestos Yy
composiciones de la presente invencién‘én una formulacidn de
depbdsito.

En el tratamiento o prevencién- de las condiciones
que requieren la modulacidén del receptor de quimiocina, un
nivel de dosis apropiado seria generalmente de
aproximadamente 0.001 a 100 mg por kg del peso corporél del
paciente por dia, que ?ueden administrarse en dosis Gnicas o
miltiples. Preferentementé, el nivel de dosis sera de
aproximadamente 0.0l a aproximadamente 25 mg/kg por dia; mas
preferentemente de aproximadamente 0.05 a aproximadamente 10
hg/kg por dia. Un nivel de dosis adecuado puede ser de

aproximadamente 0.01 a 25 mg/kg por dia, de aproximadamente

0.05 a 10 mg/kg por dia o de aproximadamente 0.1 a 5 mg/kg

por dia. Dentro de este rango, la dosis puede ser de 0.005 a
0.05, de 0.05 a 0.5, de 0.5 a 5.0 o de 5.0 a 50 mg/kg por
dia. Para administracién oral, las composiciones se
proporcionan preferentemente en formav de tabletas que
contienen de 1.0 a 1000 miligramos del ingrediente activo,
particularmente 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.9,
100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0,

750.0, 800.0, 900.0 y 1000.0 miligramos del ingrediente
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activo para el ajuste sintomdtico de la dosis al paciente que
se trata. Los compuestos pueden administrarse en un régimén
de 1 a 4 veces por dia, preferentemente una o dos veces al
dia.

Sin embargo, se entenderd que el nivel de dosis

especifico y 1la frecuencia de la dosis para cualquier

paciente particular puede variar y dependera de una variedad

de factores que incluyen la actividad del compuesto

especifico empleado, la estabilidad metabdlica y la longitud

de accién de ese compuesto, la edad, peso corporal,
caracteristicas hereditarias, salud general, sexo, dieta,
modo y tiempo de administracidn, tasa de excrecidn,
combinacién de farmacos, la severidad de 1la condicidn

particular y del huésped que experimenta la terapia.

AGn en otras modalidades, 1los presentes métodos se
dirigen al tratamiento de enfermedades alérgicas, en donde un
compuesto o composicidén de la invencidén se administra vya sea
solo o en combinacidén con un segundo agente terapéutico, en
donde dicho segundo agente terapéutico es una antihistamina.
Cuando se utiliza en combinacidén, el médico puede administrar
una combinacién del compuesto o composicién de la presente
invencidén y un ségundo agente terapéutico. También el
compuesto © composicidén y el segundo agente terapéutico
pueden administrarse secuencialmente en cualquier orden.

Los compuestos vy composiciones de 1la presente
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invencidn pueden combinarse con otros compuestos Y
composiciones que tienen utilidades relacionadas para
prevenir y tratar la condicidén o enfermedad de interés, tal
como condiciones vy enfermedades inflamatorias incluyendo
enfermedad inflamatoria del intestino, enfermedades
alérgicas, psoriasis, dermatitis atépica y asma, y aquellas
patologias anotadas anteriormente. La seleccién de 1los
agentes apropiados para su uso en terapias de combinacién,
puede efectuarse por el de -experiencia ordinaria en la
técnica. La combinacién de los agentes terapéuticos puede
actuar de manera sinérgica para efectuar el tratamiento o
prevencidén de los varios trastornos. Al wutilizar este
procedimiento, se puede ser capaz de lograr la eficacia
terapéutica con dosis menores de cada agénte, reduciendo asi
el potencial para efectos secundarios adversos.

Para fratar, prevenir, mejorar, controlar o reducir
el riesgo de inflamacidén, los compuestos de la presente
invencidn pueden utilizarse en conjuncidén con un agente anti-
inflamatorio o analgésico tal como un agonista opiato, un
inhibidor de «ciclooxigenasa, tal como el inhibidor de
ciclooxigenasa 2, un inhibidor de interleucina tal como el
inhibidor de interleucina 1, un antagonista de NMDA, un
inhibidor de &éxido nitrico o un inhibidor de la sintesis de
6xido nitrico, un agente anti-inflamatorio no esteroidal, o

un agente anti-inflamatorio supresor de . citosina, por
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ejemplo, con un compuesto tal como acetaminofén, aspirina,
codeina, secuestrantes de TNF bioldgicos, fentanilo,
ibuprofeno, indometacina, cetorolac, morfina, naproxeno,
fenacetina, piroxicam, un analgésico esteroidal, sufentanilo,
sunlindac, tenidap y lo similar.

De manera similar, los compuestos de la presente
invencidén pueden administrarse con un aliviador del dolor; un
potenciador "~ tal como cafeina, un  antagonista de H2,
simeticona, hidrdéxido de aluminio o) magnesio; un
descongestivo tal como pseudoefedrina; ﬁn antitusivo tal como
codeina; un diurético; una antihistamina sedante o no
sedante; un antagonista de antigeno muy posterior (VLA-4); un
inmunosupresor tal como ciclosporina, tacrolimus, rapamicina,
agonistas del receptor EDG u otros inmunosupresores tipo FK-
506; un esteroide; un agente anti-asmético no esteroidal tal
como  un  agonista beta-2, antagonista de leucotrieno, o
inhibidor de biosintesis de leucotrieno; wun inhibidor de
fosfodiesterasa tipo IV (PDE-IV): un agente de disminucidén de
colesterol tal como un inhibidor de HMG-CoA reductasa,
secuestrante, o© inhibidor de absorcidén de colesterol; y un

agente anti-diabético tal como insulina, inhibidores de alfa-

glucosidasa o glitazonas.

La proporcidn en peso del compuesto de la presente
invencidén al segundo ingrediente activo puede variar vy

dependerd de la dosis efectiva de cada ingrediente.
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Generalmente, se utilizard una dosis efectiva de cada uno.

Por tanto, por ejemplo, cuando un compuesto de la presente

invencidén se combina con un NSAID, la proporcidén en peso del

compuesto de la presente invencién al NSAID wvariara

generalmente de aproximadamente 1000:1 a aproximadamente

1:1000, preferentemente de aproximadamente 200:1 a
aproximadamente 1:200. Las combinaciones de un compuesto de
la presente invencidén y otros ingredientes activos también se
encontraran dentro del rango antes menciénado, pero en cada
caso, debe utilizarse una dosis efectiva de cada ingrediente
activo.

Métodos para Tratar o Prevenir Condiciones o
Enfermedades mediadas por CCR2
Condiciones vy Enfermedades

Aln en otro aspecto, la presente invencién
proporciona métodos para tratar o prevenir una condicién o
enfermedad mediada por CCR2 administrando a un sujeto que
tiene tal condicién o enfermedad, una cantidad
terapéuticamente activa de cualquier compuesto de la fdérmula
(I) anterior. Los compuestos para su uso en la presente
invencién incluyen aquellos compuestos de acuerdo con la
férmula (1), aquellos proporcionados anteriormente como
modalidades, aquellos especificamente ejemplificados en 1los
Ejemplos siguientes y aquellos proporcionados con estructuras

especificas en la presente. El “sujeto” se define en 1la
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presente incluyendo animales tales como mamiferos,
incluyendo, pero sin limitarse a primates (e.g., humanos,

vacas, ovejas, cabras, caballos, perros, gatos, conejos,
ratas, ratones y lo similar. En modalidades preferidas, el
sujeto es un humano.

Como se utiliza en la presente, la frase “condicién
o enfermedad meaiada por  CCR2” y frases vy términos
relacionados, se refiere a wuna condicidén o enfermedad
caracterizada por la inapropiada actividad funcional de CCR2,
i.e., menor gque o mayor que la normal. la actividad
funcional de CCR2 inapropiada puede surgir como resultado de
la expresidén de CCR2 en células que normalmente no expresaﬂ
CCR2, de 1la expresién de CCR2 incrementada (que conduce,
e.g., a trastornos Yy enfermedades inflamatorias e
inmunorreguladoras) o de la expresién de CCR2 disminuida. La
actividad funcional de CCR2 inapropiada también puede surgir
como resultado de la secrecién de MCP-1 por células que
normalmente no secretan MCP-1, de la expresién de MCP-1

incrementada (que conduce a, e€.9., trastornos y enfermedades

inflamatorias e inmunorreguladoras o de la expresién de MCP-1

disminuidai ‘Una condicidén o enfermedad mediada por CCR2

puede encontrarse mediada completa o parcialmente por la
inapropiada actividad funcional de CCR2. Sin embargo, una
condicidén o enfermedad mediada por CCR2 es una en la cual 1la

modulacién de CCR2 da como resultado algtn efecto en 1la
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condicidén o enfermedad subyacente (e.g., un antagoniqta de
CCR2 da como resultado alguna mejoria en el bienestar del
paciente en al menos algunos pacientes). Adem&s, MCP-2, 3 y
4 también son ligandos de CCR2.

En una.modalidad, la presente invencidén proporciona
un método para tratar una condicidén o enfermedad mediada por
CCR2 que implica administrar a un sujeto una cantidad segura
y efectiva del compuesto 0 composicidén de la invencidn.

En una modalidad, la presente invencidn proporciona
un método para tratar una condicidén o enfermedad mediada por
CCR2 que implica administrar a un sujeto una cantidad segura
y efectiva del compuesto o composicién de la invencidén, en
donde 1la condiéién o enfermedad mediada por CCR2 es
aterosclerosis.

En una modalidad, la presente invencidén proporciona
un método para tratar una condicién o enfermedad mediada por
CCR2 que implica administrar a un sujeto una cantidad segura
y efectiva del compuesto o composicidén de la invencidn, en
donde la condicién o enfermedad mediada por CCR2 es
restenosis.

En una modalidad, la presente invencidn proporciona
un método para tratar una condicidén o enfermedad mediada por
CCR2 gue implica administrar a ﬁn sujeto una cantidad segura
y efectiva del compuesto o composicidén de la invencidn, én

donde la condicidén o enfermedad mediada por CCR2 es
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esclerosis mGltiple.

En una modalidad, la presente invencidén proporciona
un método para tratar una condicién o enfermedad mediada pdr
CCR2 que implica administrar a un sujeto una cantidad segura
y efectiva del compuesto o composicién de la invencién, en

donde la condicién o enfermedad mediada por CCR2 .se

- selecciona del grupo que consiste de enfermedad inflamatoria

intestinal, fibrosis renal, artritis reumatoide v diabetes no
dependiente de insulina.

"En una modalidad, la presente invencidn proporciona
un método para tratar una condicién o enfermedad mediada por
CCR2 gue implica administrar a un sujeto una cantidad segura
y efectiva del compuesto o composicidén de la invencidn, en
donde la condicién o enfermedad mediada por CCR2 es diabetes
tipo 2.

En una modalidad, la presente invencién proporciona
un método para tratar una condicién o enfermedad mediada por
CCR2 que implica administrar a un sujeto una cantidad segura
y efectiva del compuesto o composicién de la invencidén, en
donde 1la condicién o enfermedad mediada por CCR2 se
selecciona del grupo que consiste de enfermedad pulmonér
obstructiva crénica, fibrosis pulmonar idiopatica y sindrome
de neumonia idiopatica.

En una modalidad, la presente invencién proporciona

un método para tratar una condicidén o enfermedad mediada por
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CCR2 que implica administrar a un sujeto una cantidad segufa
y efectiva del compuesto o composicién de la invencién, en
donde la administracién. es oral, parenteral, rectai,
transdérmica, sublingual, nasal o tépica.

En una modalidad, la presente invencién proporcioﬁa
un método para tratar una condicién o enfermedad mediada por
CCR2 que implica administrar a un sujeto una cantidad segura
y efectiva del compuesto o composicién de la invencién, en
donde el compuesto se administra en combinacién con un agente
anti-inflamatorio o analgésico.

En una modalidad, la presente invencidn proporcioha
un método para tratar una condicién o enfermedad mediada por
CCR2 que implica administrar a un sujetdvuna cantidad segura
y efectiva del compuesto o composicién de la invenciédn, en
donde también se administra un agente anti-inflamatorio .o
analgésico.

En una modalidad, la presente invencidén proporciona
un método para modular la funcién de CCR2 en una célula, en
donde la funcién de CCR2 en la célula se modula poniendo en
contacto la célula con una cantidad moduladora de CCR2 del
compuesto de la presente invencidn.

En una modalidad, la presente invencidén proporciona
un método para tratar una condicién o enfermedad mediada por
CCR2 que implica administrar a un sujeto una cantidad segura -

y efectiva del compuesto o composicién de la invencidén, en
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donde la enfermedad se selecciona del grupo que consiste de
fibrosis pulmonar, zrechazo al transplante, enfermedad de
injerto contra huésped y céancer.

AUn en otras modalidades, los presentes métodos se
dirigen al tratamiento de psoriasis, en donde un compuesto o
composicién de la invencién se utiliza solo o en combinacidén
con un segundo agente terapéutico tal como un
corticoesteroide, un lubricante, un agente queratolitico, un
derivado de vitamina D3, PUVA y antralina.

En otras modalidades, 1los presentes métodos se
dirigen al tratamiento de dermatitis atépica wutilizando un
compuesto o cbmposicién, de la invencidén vya sea solo o en
combinacién con un segundo agente terapéutico tal como un
lubricante y un corticoesteroide.

En modalidades adicionales, los presentes métodos
se dirigen al tratamiento del asma utilizando un compuesto o
composicién de la invencién ya sea solo o en combinacién con
un segundo agente terapéutico tal como ﬁn agonista beta-2 vy
un corticbesteroide.

Métodos para Tratar o Prevenir Condiciones o
Enfermedades mediadas por CCR9
Condiciones o Enfermedades

AGn en otro aspecto, la presente invencidén
proporciona métodos para tratar o prevenir una condicién o

enfermedad mediada por CCRY9 administrando a un sujeto que
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tiene tal condicidn o enfermedad, una cantidad
terapéuticamente activa de cualquier compuesto de la férmula
(I) anterior. Los cdmpuestos para su uso en la presente
invencién incluyen aquellos compuestos de acuerdo con la
férmula (I), aquellos proporcionados anteriormente como

modalidades, aquellos especificamente ejemplificados en los

Ejemplos siguientes y aquellos proporcionados con estructuras

especificas en la presente. El "“sujeto” se define en la
presente incluyendo animales tales Como mamiferod,
incluyendo, pero sin limitarse a primates (e.g., humanos,
vacas, ovejas, cabras, caballos, perros, gatos, conejos,
ratas, ratones y lo similar. En modalidades preferidas, el

sujeto es un humano.

Como se utiliza en la presente, la frase “condicidén
© enfermedad mediada por CCR9” Yy frases y  términos
relacionados, se refiere a  una condicién o enfermedéd
caracterizada por la inapropiada actividad funcional de CCRé,
i.e., menor gue o mayor que la normal. La actividad
funcional de CCRY9 inapropiada puede surgir como resultado de
la expresidén de CCRY9 en células que normalmente no expresan

CCR9, de la expresidn de CCRY9 incrementada {que conduce,

e.g., a trastornos N4 enfermedades inflamatorias e

inmunorreguladoras) o de la expresién de CCR9 disminuida. La
actividad funcional de CCR9 inapropiada también puede surgir

como resultado de 1la secrecidn de TECK por células que
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normalmente no secretan TECK, de la expresidén de TECK
incrementada (que conduce a, e.g., trastornos y enfermedades

inflamatorias e inmunorreguladoras o de la expresién de TEéK
disminuida. Una condicién o enfermedad mediada por CCR9
puede encontrarse mediada completa o parcialmente por ia
inapropiada actividad funcional de CCR9. Sin embargo, una
condicidén o enfermedad mediada por CCR9 es una en la cual la
modulacién‘ de CCR9 da como resultado algin efecto en la
condicidén o enfermedad subyacente (e.g., un antagonista de
CCR9 da como resultado alguna mejbria en el bienestar del
paciente en al menos algunos pacientes). §
El término “cantidad terapéuticamente efectiv;”

significa la cantidad del compuesto sujeto que emitira 1la

respuesta bioldgica o médica de una célula, tejido, sistema,

¢ animal, tal como un humano, que se busca por el
investigador, veterinario, médico u otro proveedor del
tratamiento.

Las enfermedades <y condiciones asociadas con
inflamacién, trastornos inmunes, infeccidn y cancer, pueden
tratarse o prevenirse con los presentes compuestos,
composiciones y métodos. En un grupo de modalidades, las
enfermedades o condiciones, incluyendo enfermedades crbnicas,
de ‘humanos u otras especies, pueden tratarse con inhibidores
de la funcidén de CCR9. Estas enfermedades o condiciones

incluyen: (1) enfermedades alérgicas tales como anafilaxis
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sistémica o respuestas de hipersensibilidad, alergias :a

farmacos, alergias a picaduras de insectos vy alergias a

alimentos, (2) enfermedades inflamatorias intestinales tales
como enfermedad de Crohn, colitis ulcerativa, ileitis vy
enteritis, (3) vaginitis, (4) psoriasis vy dermatosis
inflamatorias tales como dermatitis, eczema, dermatitis
atdpica, aermatitis alérgica por contacto, urticaria 'y
prurito, (5) vasculitis, (6) espondiloartropatias, (7)
escleroderma, (8) asma y enfermedades alérgicas respiratorias

tales como. asma alérgica, rinitis alérgica, enfermedades de
hipersensibilidad pulmonar y 1lo similar, (9) enfermedades

autoinmunes, tales Como fibromialgia, escleroderma,

espondilitis anquilosante, RA juvenil, enfermedad de Still,

RA juvenil poliarticular, RA juvenil pauciarticular,
polimialgia reumatica, artritis reumatoide, artritis
psoridtica, osteoartritis,‘artritis poliarticular, esclerosis
maltiple, lupus eritematoso sistémico, diabetes tipo I,
diabetes tipo II, glomerulonefritis y. lo similar, (10)
rechazo al transplante (incluyendo rechazo a alotransplante) ,
(11) enfermedad de injerto contra huésped (incluyendo tanto
aguda como crdénica), (12) otras enfermedades en las cual@s
van a inhibirse las respuestas inflamatorias no deseadas,
tales como atercsclerosis, miositis, enfermedades
neurodegenerativas (e.g., enfermedad de Alzheimery,

encefalitis, = meningitis, hepatitis, nefritis, sepsis,

&
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sarcoidosis, conjuntivitis alérgica, otitis, enfermedad
pulmonar obstructiva crdénica, sindrome de RBRehcet y gota, (13)

alergias a alimentos mediadas por inmunidad tales como

enfermedad Coeliac (Celiac), (14) fibrosis pulmonar y otras
enfermedades  fibrdticas vy (15) sindrome de intestino
irritable.

En otro grupo de modalidades, las enfermedades o
condiciones pueden tratarse con moduladores y agonistas de la
funcidén de CCR9. Ejemplos de enfermedades que van a tratarse
modulando lavfuncién de CCR9 incluyen céanceres, enfermedades

cardiovasculares, enfermedades en las cuales juega un papel

la angiogénesis o la neovascularizacién, (enfermedades
neoplasicas, retinopatia Yy degeneracidn macular) ,
enfermedades infecciosas (infecciones  virales, e.g.,
infeccién VIH e " infecciones bacterianas) vy enfermedades

inmunosupresoras tales como condiciones de ‘transplante de
0rganos y condiciones de transplante de piel. E1l térmiﬁo
“condiciones de transplante de &rganos” pretende incluir
condiciones de transplante de médula &sea y condiciones de
transplante de O&rganos sbélidos (e.g., rifién, higado, pulmén,
pancreas o combinaciones de los mismos).

Preferentemente, los métodos presentes se dirigen
al tratamiento de enfermedades o condiciones seleccionadas de
enfermedad inflamatoria intestinal incluyendo enfermedad de

Crohn y colitis ulcerativa, ' enfermedades alérgicas,
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psoriasis, dermatitis atépica y asma, enfermedad autoinmune
tal como artritis reumatoide y alergias a alimentos mediadas
por inmunidad tales como enfermedad Coeliac.

AGn en otras modalidades, 1los presentes métodos se
dirigen al tratamiento de psoriasis en donde un compuesto)o
composicién de la invencidédn se utiliza solo o en combinacién
con un - segundo agente terapéutico tal como un
corticoesteroide, un lubricante, un agente queratolitico, un
derivado de vitamina D3, PUVA vy antralina.

En otras modalidades, los presentes métodos sge
dirigen al tratamiento de dermatitis atdépica utilizando un
compuesto o composicidén de la invencién ya sea solo o en
combinacién con un segundo agente terapéutico tal como un
lubricante y un corticoesteroide.

En modalidades adicionales, 1los presentes métodos
se dirigen al tratamiento del asma utilizando un cémpuestovo
composicidén de la invencidén ya sea solo o en combinacidn con
un segundo agente terapéutico tal como un agonista beta—z‘y
un corticoesteroide.

Preparacidén de Moduladores

Los siguientes ejemplos se ofrecen para 1ilustrar,
pero no limitar, la invencién reivindicada.

Adicionalmente, los expertos en la técnica
reconoceran que las moléculas reivindicadas en esta patente

pueden sintetizarse utilizando una variedad de

f
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transformaciones estdndar de quimica orgénica.

.Ciertos tipos de reaccidén generales empleados
ampliamente para sintetizar los compuestos en esta invencién,
se resumen en los ejemplos. Especificamente, se proporcionan
procedimientos genéricos para la formacidén de sul fonamida, ja
formacidén de N-6xido de piridina y 1la sintesis de 2-
aminofenil-arilmetanona mediante procedimientos tipo Friedel-
Crafts, pero se describen otrés numerosas quimicas estandar y
se emplearon rutinariamente.

Aunque no se pretende ser exhaustivo, se incluyen
abajo las transformaciones representativas sintéticas
organicas que pueden utilizarse para preparar los compuestos
de la invencidn.

Estas transformaciones vrepresentativas incluyen;
manipulaciones funcionales estéandar; reducciones tales como
de nitro a amino; oxidaciones de grupos funcionales
incluyendo alcoholes vy piridinas; sustituciones de arilo
mediante IPSO u otros mecanismos para la introduccién de una
variedad de grupos incluyendo nitrilo, metilo y haldgeno;
introducciones y retiros del grupo de proteccidn; formacién
Grignard y reaccién con un electréfilo; acoplamientos
cruzados mediados por metal incluyendo, pero sin limitarse a
reacciones Buckwald, Suzuki vy Sonigashira; halogenaciones vy
Ootras reacciones electrdfilas de sustitucidn aromatica;

formaciones de sal de diazonio Yy reacciones de “estas
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especies; eterificaciones; condensaciones ciclativaé,
deshidrataciones, oxidaciones y reducciones que conducen ‘a
grupos heteroarilo; metalaciones de arilo y transmetalaciones
Yy reaccidn de las especies de aril-metal siguientes con ﬁn

electréfilo . tal como un cloruro de &acido o amida Weinreb;

amidaciones; esterificaciones; reacciones de sustitucidn
nucleéfila; alquilaciones; acilaciones; formacidn de
sulfonamida; clorosulfonilaciones; hidrélisis de éster 'y

relacionadas y lo similar.

Ciertas moléculas reivindicadas en esta patente

pueden existir en diferentes formas enantioméricas vy
diastereoméricas y todas esas variantes de estos compuestos
Se encuentran dentro del alcance de la invencidn.

En la descripcidén de las sintesis siguientes, se

obtuvieron algunos precursores a partir de fuentes
comerciales. Estas fuentes comerciales incluyen Aldrich
Chemical Co., Acros Organics, Ryan Scientific Incorporated,

Oakwood Products Incorporated, Lancaster Chemicals, Sigma
Chemical Co., Lancaster Chemical Co, TCI-America, Alfa Aesar,
Davos Chemicals y GFS Chemicals.

Los compuestos de la invencidn, incluyendo aquellqs
listados en la tabla de actividades, pueden elaborarée
mediante  los métodos Yy Pprocedimientos descritos en 1la
siguiente seccidn experimental Yy mediante el uso dé

transformaciones de quimica organica estandar que son muy
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conocidas por los expertos en la técnica.

Ejemplos

Los compuestos anteriores vy otros dentro del

alcance de esta invencién pueden elaborarse y probarse por gu
actividad utilizando los siguientes procedimientos.

Los compuestos ejemplares utilizados én el método
de la invéncién y en las composiciones farmacéuticas de la
invencién incluyen, pero no se limitan a los compuestos
listados en la Tabla 1. Las sales farmacéuticamenﬁe
aceptables de los compuestos listados en la Tabla 1 son
también dtiles en el método de la invencién y en las
composiciones farmacéuticas de la invencién.

Tabla 1: Compuestos Ejemplares

o= ]
o i ?}l M

20

. : p\i]\ HZ’
il s B
v
"
X' X? Yt oY® Y® R’ R?

1] t-Bu H H |cCl H i-Pr H
2 | t-Bu H H |[CI H |Ph H
3| t-Bu H H Ci H i-Pr Me
4[tBu |H [H & |8 Ph Me
5 | t-Bu H H |Ci H Et Me
6 | t-Bu H H |CI H Me Me
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7| t-Bu H Cl H Ciclopropilo Me
8 | t-Bu H Cl H Me i-Pr
9| t-Bu H |c1 H Me (—5
o
10 | t-Bu H Cl H Me —-CH,0OCH;
11| £t-Bu H Ccl H i-Pr i-Pr
12 | t-Bu H cl H C'j Me
L
13 | t-Bu H Cl H 1-Pr Et
14 | t-Bu H Cl H Ciclopentilo Me
15| 0i- H Cl H i-Pr Me
Pr
16 | t-Bu H |cC1l H Me
D
H |
17| 0i- H Cl H Et Me
Pr
18 | t-Bu Cl | H H i-Pr H
19| £t-Bu H Cl H i—-Bu Me
20 | t-Bu H Cl H Me
21 | t-Bu H Cl H —-CH,0OCH;
22 | t-Bu F F H Et H
23 | t-Bu F H H Et H
24 | t-Bu F H H 1-Pr Me
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25[t-Bu |H H [cl [F Et H
26 | t-Bu | H H |c1 |H Me
M oH
27 |[t-Bu |H H |cl |H “CH,CH,NHC (0) CH; | Me
28 | t-Bu H H Cl F Me Me
29 | t-Bu | H H |c1 |F Et Me
30 | t-Bu | H H |c1 |=H Me H
31 | t-Bu | H H |c1 |= Et H
32 | t-Bu | H H |[c1 |H H
Hg
\_fH
33 [ t-Bu | H H |cl |H Me
: A
e
34 | t~-Bu H H Cl H Me
A H
s
&
35| t-Bu | H H |c1 |= H
36 | t-Bu | H F |cl |H Me Me
37| t-Bu |H F | F H H
N
38 | t-Bu |H H |c1 |=n Bt Et
39 [ t-Bu |H F |Cl [H Me ~CH,N (CH3) 5.
40 | t-Bu H H Cl H Me
2\/"{
41| t-Bu |H H |c1 |H Me ~CH,CH,0OCH;
42 | t-Bu |H F | F H H
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43| t-Bu H H Cl H Et i-Pr
44 | t-Bu |H F Ccl H H
45 | t-Bu |H F Ccl H Me —~CH,NHCH;
46 | t-Bu |H H Ccl H i-Pr
(b
47 |t-Bu |H F Ccl H Et
48 | t-Bu | H F cl H Me —~CH,NHCH,CH;
49 | t-Bu [H F cl H Me ~CH,NHCH (CHs) 5
50| t-Bu |H F Cl H Me —CH,CHCH (CH,CH,)
51| t-Bu H i) Cl H 1-Pr —-CH,0OCH;
52 |t-Bu |H F cl H ~CH,0CH;
53| t-Bu |H F Cl H _ H
th‘
e
54 |t~-Bu |H F Cc1 H H
55| t-Bu |H F Cc1 H Me -C (O) NH,
56 |t-Bu |[H F Ccl H Me -C (0O) NHCH;
57| t-Bu |H F Ccl H Me -C (CHs) ,OH
58 | t~Bu | H F Ccl H Me ~C (0) CH,
59 | t-Bu |H F Ccl H Me -CH (OH) CH3
60 | t-Bu |H F cl H Me
:<.:__,/
OH
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6l | t-Bu Cl Me
OH
62 | t-Bu Cl Me —CH2CH20CH3
63| t-Bu Cl Me
64 | £t-Bu Ccl Me —CH,C (O) OCH,CH5
65| t-Bu Cl Me -CH,C (CH3) 2OH
66 | t-Bu Ccl Me i
@
07
67 | t-Bu Cl Me ~CH,S0,CHs5
68 | 0Oi- Ccl Me Me
Pr
09 | 0i- Cl i-Pr H
Pr
70 | t-Bu Cl Me
k4
71 | t-Bu E Et Me
72 | t-Bu H Me Me
73 | t-Bu cl Hol™ Me
N
74 | £t-Bu H Et Me
75 | t-Bu C1l H
H-’l: b
—~NH
76 ! t-Bu Cl Me H
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77 | t-Bu F Hgl% Me
\»—NH
78 | t-Bu Cl 1-Pr H
79 | t-Bu Cl Me "y
<
ot
80 | t-Bu Cl 5 Me
e
81 | t—-Bu Cl ‘?“ i-Pr
82 | t-Bu cl i-Pr ‘é
83 t-Bu Cl —CHszNHz Me
84 | t-Bu Cl Ciclobutilo Me
85 | t-Bu Ccl ég H
_N_
H
86 | t-Bu Cl i-Pr -CF5
87 | t-Bu Cl Et —-Pr
88 | t-Bu cl Hé* Et
NH
89 | t-Bu Cl Me —CH3CH,S02CH;
90 | t-B 1 i
t-Bu C o H
91 | t-Bu Cl Me
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92 | £t-Bu Cl NH»,
93 | t-Bu Cl Me
94 | t-Bu Cl Me
95 | £t-Bu H H H Me
96 | t-Bu H Cl H —~CH,OCH34
971 t-Bu | H Cl H 2-piridilo
98 | t-Bu H C1l H —CHyN (CH3) 2
99 | t-Bu H Cl H Me
100 | t-Bu H ¥ H Me
101 | £t-Bu Cl Me
102 | t-Bu cl 3
7
103 | t-Bu Cl —CHzoCH (CH3) 2
104 | t-Bu Cl H
105 | t-Bu Cl Et
106 | £t~-Bu Cl Me
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107 | t-Bu F |cl |H Me ~CH,0CH3
108 | t-Bu F |cl |H H
109 | t-Bu F |cl |H H
110 | t-Bu F |cl |[|H Me ET
111 | t-Bu F |Ccl |H

112 | t-Bu F |[cl |&8

113 | t-Bu H [cl |H

114 | t-Bu H |[c1 |H

115| t-Bu F Cl H

116 | t-Bu F |cl |H

117 | t-Bu H [cl |H

118 | t-Bu H |c1 |&m

119 | t-Bu H [cl |&
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120 | t-Bu |H F |cl |H a% H
121 | t-Bu |H F |cl |H Me \l :
o,
122 |t-Bu |H F | Cl H Me \l
<
123 | t-Bu |H F il H Me —CH20H
124 | t-Bu | H H Ccl H 6 Me
o)
125 | t-Bu | H H Ccl H —CH2CH2N (CH3)2 | Me
126 | t-Bu | H H Ccl H ~CH2CH2NHCH3 Me
127 | t-Bu |H H Ccl H . Me
Hts
HN—
128 | t-Bu |H H CN H Me Et
129 | t-Bu |H H H Me Et
130 | t-Bu |H H H Me Et
131 | t-Bu |H H cl H g H
N
H
132 |t-Bu |H H cl Me ~CH2NHCH3
133 | t-Bu H H H Me Bt
134 | O-iPr |H H |cl |H H‘%S H
N
135 f:a“ F H cl H Me Me
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136 {t-Bu | H F Cl H ~CH,CH,0CH; H
137 | t-Bu | H F Ccl H Me -CH,CH,0H
138 | t-Bu |H H Cl H Me -CH,;NHCH (CH3) »,
139 | t-Bu |H R Me \/

O
140 | t-Bu | H F C1l H Me \E»N{)
141 | t-Bu |H H Cl H H
142 H H Cl H H
143 H H Cl H H
144 | t-Bu | H H Cl H Me o

i

(™
145 | t-Bu H F Cl H Me K
146 | t-Bu |H F |Ccl |H H& i-Pr

—NH

147 { t-Bu H F Cl H Me
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148 | t-Bu |H F Cl Me ;MY
,"\/Nb
e
149 | t-Bu |H F |Cl Me -
CH,N (CH3) CH,CH,0
CHs
150 | t-Bu H F Cl i-Pr
151 | t-Bu |H F Cl Me
152 |t-Bu |H F [cl1 Me "';ﬁ-
NH
oj
153 | t-Bu |H H |[c1 L. H
154 | t-Bu | H F |c1 i-Pr ) !/\j,
AN
155 | t-Bu H H Cl Me
156 |t-Bu [H Cl |H CH=CH-CH=N-
157 | C1 CF; |CIl |H i
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158 [ CI CF; |Cl [H H H

159 |c1  |cry; |c1 |H H H
160 | C1 CF; |[C1 |F H H
161 | C1 CF; |Cl |F H ~CONH,,

Los compuestos anteriores y otros dentro del
alcance de esta invencioén pueden elaborarse vy probarse por su
actividad.utilizando los siguientes procedimientos.

Los reactivos y solventes utilizados abajo pueden
obtenerse de fuentes comerciales tales como Aldrich Chemical
Co., (Milwaukee, Wiéconsin, EUA). Los 'H NMR se registraron
eén un espectrdmetro Varian Mercury 400 MHz NMR. Los picos
significativos se tabulan en el orden: multiplicidad (br,
amplia; s, ftnica; d, doble; t, triple; q, cuadruple; m,
maltiple) y el numero de protones. Los resultados de 1la
espectrometria de masa se reportan como la proporcidn de masa
sobre carga, seguidos por la relativa abundancia de cada ion
(en paréntesis). En las tablas, se reporta un solo &alor m/e
para el ion M + H (o, como se anota M - H) que contiene 1los

isétopos atémicos mas comunes. Los patrones de isétopo
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corresponden a la férmula esperada en todos los casos. El
andlisis de masa de ionizacion por electroaspersién (ESI) se
condujo en un espectrémetro de masa por electroaspersidén
Hewlett-Packard MSD utilizando el HP 1100 HPLC para el
5 suministro de muestras. Normalmente, el analito se disolvid
en metanol a 0.1 mg/ml y 1 microlitro se infundié con el
solvente de suministro en el espectrémetro de masa, que
escaned de 100 a 1500 daltons. Todos los compuestos pudieron
analizarse en el modo EST positivo, utilizando
10 acetonitrilo/agua con acido férmico al 1% como el solvente de
" . suministro. Los compuestos proporcionados abajo podrian
también analizarse en el modo EST negativo, utilizando 2 mM

de NH4Oac en acetonitrilo/agua como sistema de suministro.

Procedimiento General A - ejemplificado para 4-ter-

15 butil—N—(4—cloro—Z—hidrazinocarbonil—

fenil)bencenosulfonilamida

1. S0C,
“ yooom NuazHPO, reflujo o
N Dioxane 2. hidrazina N o
_ 20 & H,0 oCM | N2
. 70°¢ 0% n H
\ ».
o

Etapa 1: Se agregd 4acido Z-amino-5-clorobenzoico
(200 g, 1.17 mol) a una solucidn de hidrogen fosfato de sodio
(497 g, 3.50 mol) en agua (2.4 1) a 70°C y se agitdé hasta

25 homogeneidad (-10 min.) . Se agregd cloruro de 4-ter-~



10

15

20

25

- 129 -

butilbencenosulfonilo (353 g, 1.52 mol) disuelto en 800 ml de
p-dioxano, a la solucién de anilina en agitacién en una
corriente en reposo durante un periodo de % hora mediante»un
embudo de adicién de 1 litro. La mezcla resultante se agifé
a 70°C durante la noche. Al dia siguiente, al verificar por
LCMS el consumo de anilina, la mezcla de”reaccién se dividié
en dos porciones iguales para facilitar el manejo. Cada

porcidn se vacid en una corriente lenta en dos litros de 2M

de HC1l/H,0 en agitacién rapida en un matraz Erlenmeyer de

cuatro litros. El precipitado se recolectd mediante’

filtracién al wvacio Yy se lavé bien con agua. Los
precipitados de cada porcidén se combinaron subsecuentemente y
S€ secaron in vacuo para producir 320 g de &acido 2-(4-ter-
butil—bencenosulfonilamino)—5—cloro—benzoico como. un sbélido
blanquecino (rendimiento 87%): Tiempo de retencién de HPLC =
2.76 minutos (Agilent Zorbax SB-C18, 2.1 x 50 mm, 5u, 35°C,
utilizando una proporcién de flujo de 1 ml/min, un gradiente

de 2.5 minutos de 20-100% B con un lavado de 1.1 minutos a

100% B (A = 0.1% A&cido f6rmico/5% acetonitrilo/agua 94.9%, B
= 0.08% acido férmico/s5% agua/94.9% acetonitrilo)); MS (ES) M

+ H esperado 368.0, encontrado 368.0.

Etapa 2: Se introdujo cloruro de tionilo (300 ml,
4.11 mol) a un matraz de fondo redondo de 1 litro adaptad@
con una barra de agitacién magnética. Se agregd acido 2-(4+

ter—butil—bencenosulfonilamino)—5—cloro—benzoico (80 g, 218

of
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mol) bajo agitacién rapida Yy la mezcla se calenté a reflujo
bajo una atmésfera de nitrégeno. Se monitored el progresgso de
la reaccidén mediante la adicién de algunas gotas de la mezcla
de reaccidén en -1 ml de 2.0 M de dimetilamina en THF seguido
por analisis LCMS. La conversién completa en la dimetil
amida se observd a 1.25 horas. La mezcla cruda se concentrd
subsecuentemente in wvacuo para producir un aceite amarillo
espeso que después se disolvié en 100 ml de tolueno Yy se
concentré de nuevo para generar cloruro de 2-(4-ter-butil-
bencenosulfonilamiﬁo)—5—cloro—benzoilo como un s6lido
amarillo pdlido que se utilizd directamente en la siguiente
etapa.

Etapa 3: E1 cloruro de 2-(4-ter-butil-
bencenosulfonilamino) -5-clorobenzoilo crudo se disolvid en
diclorometano (300 ml) Yy se transfirié a wun embudo de
adicién. Se enfrid hidrato de hidrazina (212 ml, 4.35 mol)

disuelto en 1.2 1 de diclorometano en un matraz Erlenmeyer de

.4 1, a 10°C en un bafio de hielo seco-acetona y la solucidén de

cloruro de acilo se agregd en una corriente lenta a 15
solucién de hidrazina en agitacién durante un periodo de 15
minutos. El bafio frio se retird subsecuentemente después de
la adicién y el analisis LCMS a los 15 minutos indicoé que la
reaccidn fue completa. La mezcla de reaccién resultante se
templd con agua (500 ml), dando como resultado un precipitado

blanco wvoluminoso que se recolectd mediante filtracidén al

209
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vacio. El precipitado se mezcld en 800 ml de etil acetato vy
se agregd écidb acético mientras se agité hasta formar una
solucidén homogénea. La solucidén se transfirid a un embudo de
separacidén vy se.extrajo con 3 x 100 ml de agua. Las faéés
acuosas se descartaron y la fase organica se secd sobre
sulfato de sodio, se filtré y se concentrd in vacuo para
producir 4-ter-butil-N-(4-cloro-2-hidrazinocarbonil—
fenil)bencenosulfonamida (71 g) en un rendimiento de 85%:
Tiempo de retencién de HPLC = 2.49 minutos; MS (ES) M + H
esperado 382.0, encontrado 382.0.

4—ter—butil—N—(4,5—difluoro—2—hidrazinocarbonil—

fenil)bencenosulfonamida

. 1500, -
Na PO, reflujo
+ — e O=g
Dioxano 2. hidrazina & Thr O
HO e p- Nt
0% . H
T
F £
Se sintetizé 4-ter-butil-N-(4,5-difluoro-2-

hidrazinocarbonil—fenil)bencenosulfonamida a partir de acido
2~amino-4,5—difluorobenzoico de acuerdo con el procedimiento
general A.

4—ter—butil—N—(5—fluoro—2-hidrazinocarbonil—

fenil)bencenosulfonamida

23]
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1. SO,
NaHP G, reflujo
et s s Ozs - 0‘-.‘:8
Dioxanc & NH O 2. hidrazina THH Q
Ha o -y BGM /’I ; N
705%C L 40°C -1 o H
P S
5 Se sintetizéd d-ter-butil-N-(5-fluoro-2-
hidrazinocarbonil—fenil)bencenosulfonamida a partir de Aacido
2-amino-4-fluorobenzoico de acuerdo con el procedimiento
general A.
4—ter—butil—N—(5—cloro—2—hidrazinocarbonil—
10 fenil)bencenosulfonamida
NH, O T »
‘ ?JL jf/ o g 1. 500,
O oH &’\ . HaHPO, i refluje
ol _ i Dioxanc 6;:}{4 O 2. hidrazing
Ois“ﬁ HQ ~ O ocM
o 70°C N C o A0C -n
S
15 Se sintetizé d-ter-butil-N-(5-fluoro-2-
hidrazinocarbonil—fenil)bencenosulfonamida a partir de &cido
2-amino-4-~clorobenzoico de acuerdo con el procedimiento
general A.
4—cloro—N—(5-cloro—2—hidrazinocarbonil—fenil)—3—
20 trifluorometil—bencenosulfonamida
i 1. SOGH
L .SOGH,
e “3 pagnrg, ox reflujo
Dioxano gfs?uu jt_ 2. hidrazina
i H0 AN DCm N
g © [ W J oo 40 %G -1t B
. Ci ci S
25
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Se sintetizd 4~cloro-N-(5-cloro-2-
hidrazinocarbonil—fenil)—3—trifluorometil—bencenosulfonamida'
a partir de acido 2-amino-4-clorobenzoico de acuerdo con el

procedimiento general A.

4—cloro—N—(5~cloro—4_fluoro—2—hidrazinocarbonil—

fenil)—3—trifluorometil—bencenosulfonamida

1 ?
SN ~CF.
B, ﬂ\ ] \J/ 1. 5OCH D
. L CF, . o2 - BOCH, 7
N ow OFs  MaghrO, ouT refiujo o
o Dioxanc ' 2.:hidrazina ’ O”';"NH
E D OCM . o N
plid 17s Rt <Y /J: i “
«
ci
L F
Se sintetizd 4-cloro-N-(5-cloro-4-fluoro-2-

hidrazinocarbonil—fenil)—3-trifluorometil—bencenosulfonamida
a partir dé dcido 2-amino-4-cloro-5-fluorobenzoico de acuerdo
con el proéedimiento general A.

Procedimiento General B ejemplificado para 4-ter-

butil—N—(4—cloro—5—fluoro—2~hidrazinocarbonil—

fenil)bencenosul fonamida

L NaHCO, g
Cioxane A
HO lfj : 1. 800, L%j

60 °C refiujo
s 0*’:.;3, . Qs
2, NGCS o W9 2. hidrazina & NH O
AcOH 2 oR DCM A At
80°C JQ | “HPC -t | H
F7 oy TERg
[9] [0}

Etapa 1: Se agregdé &cido Z2-amino-4-fluorobenzoico

(25 g, 161 mol) a una solucién de bicarbonato de sodio (54.1
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g, 645 mol) en agua (2.4 1) a temperatura ambiente y se agité
hasta homogeneidad. La solucién resultante se calenté a 60°C
en un bafio de aceite, Se agregd subsecuentemente por goteo
cloruro- de 4-ter-butilbencenosulfonilo (45.0 g, 193 molf,
disuelto en 200 ml de p-dioxano, a la solucién de anilina en
agitacidén en una corriente en reposo durante un periodo de 30
minutos. La mezcla de reaccién se agitdé a 60°C durante 1la
noche. Al dia siguiente, al wverificar con LCMS el consumo de
anilina, la solucién se vacidé enn una corriente lenta en un
litro de 2M de HC1/H,0 en agitacién rapida. El precipitado
resultante sge recolectd mediante filtracidén al wvacio y se
lavé completamente con agua y se secd in vacuo para producir
46 g de acido 2-(4—ter—butil—bencenosulfonilamino)—4—fluoro—
benzoico como un sélido blanquecino (rendimiento 82%) : Tiempo
de retencién de HPLC = 2.68; MS (ES) M + H esperado 352.0,
encontrado 352.0.

Etapa 2: sSe agregbd el acido 2-(4-ter-butil-
bencenosulfonilamino)—4—f1uoro~benzoico (23 g, 65.5 mol) a
230 ml de &acido acético en agitacién en un matraz de fondb
redondo de 500 ml. Se agregd entonces N-clorosuccinimida
(17.5 g, 131 mol) y la mezcla se calenté a 80°C bajo una
atmésfera de N,. La reaccidén se determind completa en siete
horas de acuerdo con el analisis LCMS. El bafilo caliente sé
retird subsecuenteﬁente y la reaccidén se templd mediante 1la

adicidén de 250 ml de una solucién al 50% de metabisulfito de

314
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sodio. La mezcla formé inmediatamente una mezcla blanéa
espesa que se dejdé agitar durante aproximadamente 15 minutos.
la filtracién al vacio de la mezcla dio como resultando &n
s6lido blanco que se lavd con una pequenia cantidad de agua{y

se secd in vacuo para generar 22 g de &cido 2-(4-ter-butil-

bencenosulfonilamino)-5—cloro—4—fluoro—benzoico (sdlido
blanco, rendimiento 87%) : Tiempo de retencién de HPLC = 2.87

minutos; MS (ES) M + H esperado 386.0, encontrado 386.0.
Etapa 3: Se introdujo cloruro de tionilo (220 mi,
3.02 mol) a un matraz de fondo redondo de 1 litro adaptado
con una barra de agitacién magnética. Se agregd &acido 2- (4-
ter—butil—bencenosulfonilamino)—5—cloro—4—fluoro—benzoico (22
9, 57.0 mol) bajo agitacién rapida y la mezcla se calentd a
reflujo bajo una atmésfera de nitrégeno. Se monitored el
progreso de la reaccién mediante la adicién de algunas gotas
de la mezcla de reaccién en -1 ml de 2.0 M de dimetilamina én
THF seguido por anélisis LCMS. La conversién completa en la
dimetil amida se observd a 1.25 horas. La mezcla cruda se
concentrd subsecuentemente in vacuo para producir un aceige
naranja. Se agregd hexano (50 ml) al matraz y la mezcla se
concentrd de nuevo para producir cloruro de 2-(4-ter-butil-
bencenosulfonilamino)—5—cloro—benzoilo como un sdlido naranja
cristalino que se utilizéd directamente en la siguiente etapa.
| Etapa 4: E1 cloruro de 2-(4-ter-butil-

bencenosulfonilamino)—5—cloro—4—fluoro—benzoilo crudo (57.0

315
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mol) se disolvidé en diclorometano (100 ml) y se transfirié a
un embudo de adicién. Se enfrid hidrazina anhidrosa (44 ml,
1.38 mol) disuelto en 300 ml de diclorometano en un matréz
Erlenmeyer de un litro, a -10°C en un bafio de hielo seco-
acetona y la solucidn de cloruro de acilo se agregd® en una
corriente lenta a la solucién de hidrazina en agitacidén
durante un periodo de 15 minutos. El baflo frio se retird
subsecuentemente después de la adicidén y el analisis LCMS a
los 15 minutos indicé que la reaccién fue completa. La
mezcla de reaccidén resultante se templd con agua (200 ml),

dando como resultado un precipitado blanco voluminoso que se

recolectd mediante filtracién al vacio. El precipitado se

mezclé en 500 ml de etil acetato Y se agregd &acido acético
mientras se agitd hasta formar una solucidén homogénea. La
solucidn se transfirié a un embudo de separacidén y se ektrajo
con 2 x 50 ml de agua. Las fases acuosas se descartaron y la
fase organica se secd sobre sulfato de sodio, se filtrd y se
concentrd in vacuo para producir 4-ter-butil-N- (4-cloro-5-
fluoro-2-hidrazinocarbonil-fenil)bencenosul fonamida (16 g) en
un rendimiento de 71%: Tiempo de retencién de HPLC = 2.63
minutos; MS (ES) M + H esperado 400.0, encontrado 400.0.

4-ter-butil-N- (4-cloro-3-fluoro-2-

hidrazinocarbonil—fenil)bencenosulfonamida
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Se sintetizé d-ter-butil-N-(4-cloro-3-fluoro-2—

hidrazinocarbonil—fenil)bencenosulfonamida a partir de &acido

2-amino-6-fluorobenzoico de acuerdo con el procedimiento

general B.

Procedimiento General C ejemplificado para 4-ter-

butil-N~[4—cloro—2—(5—etil—4—metil—4H—I1,2,4]triazol—3—il)—5—

fluoro—fenil]—bencenosulfonamida

Mady '
MaO- 4
Me()'

MeNH,, AcOM
NHNH, Dioxane , 130 *C

Un vial de escintilacién de 25 ml se cargd con 4-
ter—butil—N—(4—cloro—3~fluoro—2—hidrazinocarbonil—fenil)—
bencenosulfonamida (1.0 g, 72.51 mol) \% trimetil
ortopropionato (0.534 ml, 3.76 mol) 'y después se agitd

durante 1 hora a 45°C. A la mezcla de reaccidédn anterior se

agreg6 metilamina (3.75 ml, 2.0 M en THEF), AcOH (0.125 ml), vy

dioxano (10 ml). El vial se selld, se calentd a 130°C y se
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agitd durante la noche. Al siguiente dia la mezcla de

reaccién se enfrié a 0°C para inducir la precipitacién del

producto. El sélido blanco resultante se filtrd y se

disolvidé en EtOAcC (50 ml). Los organicos se lavaron

5 subsecuentemente con solucién de NaHCO; saturado (25 ml),

solucidén de NH,C1 saturado (25 ml), agua (25 ml) vy salmuera

(25 ml); se secaron con Na;S04 y se concentraron in vacuo para

producir el compuesto del titulo como un so6lido blanco (0.3

g) en un rendimiento de 27%: 'H NMR (400 MHz, CDCl;) delta

10 7.62-7.57 (m, 3H), 7.36 (d, 2H), 7.25 (d, 1H), 3.32 (s, 3H),

. 2.75 (q, 2H), 1.45 (t, 3H), 1.30 (s, 9H), MS (ES) M + H
esperado 451.0, encontrado 451.0.

Procedimiento General D ejemplificado para 4-ter-

butil—N—[4—cloro—5—fluoro—2—(4—metil—5—oxazol—4—il—4H—

15 [1,2,4]triazol—3—il)—fenil]—bencenosulfonamida

N4 ¢ POCI,
O NH O “~ 2N\
v 4+ ﬁ Y 0 piidina
: [JESTE

® -

Un vial de escintilacién de 25 ml se cargd con
metilamida de &cido oxazol-4-carboxilico (132 mg, 1.0 mol),
POCl; (0.27 ml, 3 mol), piridina (0.48 ml, 6 mol) y CHiCN (10

25 ml). El vial se selld, se calentéd a 40°C y se agitd durante

m——r—
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cuatro horas. Los volatiles se evacuaron entonces in vacuo y
al residuo se agregd 4d-ter-butil-N-(4-cloro-5-fluoro-2-
hidrazinocarbonil—fénil)—bencenosuifonamida (400 mg, 1.0
mol), diisopropilamina (2.0 ml) y dioxano (2.0 ml). El vial
se selld, se calentd a 130°C y se agitd durante dos horas.
Los volatiles se retiraron entonces in vacuo y el residuo se
purificé mediante cromatografia automatizada de gel de silicg
y después HPLC para producir 4-ter-butil-N-[4-cloro-5-fluoro-
2-(4-metil-5-oxazol-4-i1-4H-[1,2,4]triazol-3-11) -

fenil]bencenosulfonamida como un polvo blanco: 4 NMR (400
MHz, CDCl;3) delta 9.72 (s, 1H), 8.48 (d, 1H), 8.04 (d, 1H),
7.67 (d, 1H), 7.50 (d, 2H), 7.33 (d, 1H), 7.3 (d, 2H), 3.59
(s, 3H), 1.23 (s, 9H). MS (ES) M + H esperado 490.1,

encontrado 490.0.

Procedimiento General E ejemplificado para 4-ter-

butil-N-[4-cloro-2-[5-isopropilmetil-4-metil-4H-

[1,2,4ltriazol-3-11)-fenil]-bencenosulfonilamida

e
a2 o 1}{COCR,, DOM 0
AT 0. M o ' o N
g + ‘7’ | OH  2)ya) SOCk, Piridina QO nH ?’»mw;}~<'
1 ~ UHENH bj Toluene, reflujo v e
P 3} MuNk, \
Ct ’ )8

Etapa 1: Cloruro de oxalilo (0.19 ml, 2.20 mol) se
agregd a una solucién de &acido isopropoxiacético (200 mg,

1.69 mol) en diclorometano (17 ml) y se agitd a temperatura

%20
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ambiente durante 2 horas. La reaccidn se concentrd y se
agregaron 3 ml de THF. La solucidn de cloruro de &acido se

agregd subsecuentemente lentamente a una solucidén de 4-ter-
butil-N- (4-cloro-2-hidrazinocarbonil-

fenil)bencenosulfonilamida (645 mg, 1.69 mol) en 10 ml de THF

a 0°cC. después de agitar la reaccién durante 1 hora, se
templd con agua y se diluyd con etil acetato. La fase acuosa
se extrajo con etil acetato (3 x) y diclorometanc (2 x), VY

las capas organicas combinadas se secaron sobre sulfato de
magnesio y se concentraron in vacuo. El residuo crudo sé
purificdé mediante cromatografia de columna instantdnea (0-
100% etil acetato en hexano) para producir 4-ter-butil-N- [4-
cloro—2—[N'—(2—isopropoxi—acetil)—hidrazinocarbonil}—

fenil] bencenosulfonamida como un sélido amarillo.

Etapa 2: Sé agregd cloruro de tionilo a una
solucidén de 4—ter—butil—N—[4—cloro—2—[N’—(Z—isopropoxi—
acetil) -hidrazinocarbonil] -fenil]bencenosul fonamida (150 mg,
0.312 mol) y piridina (66 ul, 0.811 mol) en dietil &ter (3

ml) . La solucidén resultante ge agitd durante 18 horas a

temperatura ambiente seguido por el retiro de los volatiles -

in vacuo. Se agregaron subsecuentemente 2 ml de tolueno y la
reaccidn se calentd a reflujo durante 5 horas. La solucidén
resultante se concentré a presidén reducida y el residuo se
purificd mediante cromatografia de columna instantdnea (0.50%

etil acetato en hexano) para producir 4-ter-butil-N-[4-cloro-
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2—(5—isopropoximetil—[l,3,4]oxadiazol—2—il)—
fenil]bencenosulfonamida como un sélido blanco.

Etapa 3:» En un recipiente a presién se calentd 4-
ter—butil—N—[4—cloro—2—(5—isopropoximetil—[1,3,4]oxadiazol—2—
il)-fenillbencenosulfonamida (71 mg, 0.15 mol) y metil amina
(40% en HpO, 1.5 ml, 0.6 mol) a 135°C durante 18 horas. La

reaccién se enfrié a temperatura ambiente, se concentrd in

vacuo y el residuo se purificé mediante cromatografia de’

columna 1instanténea (0.50% etil acetato en hexano) para
producir el compuesto del titulo como un so6lido blanco: MS
(ES) M + H esperado 477.2, encontrado 477.1.

Procedimiento General F ejemplificado para 4-ter-

butil-N—[4—cloro—2—[4—metil-5—(5—metil—oxazol—4—il)—4H—

[1,2,4]triazolv3~il]—fenil]bencenosulfonamida

Q 0 et

o4]
Un vial se cargd con metilamida de &cido 5-metil-

oxazol-4-carboxilico (71 mg, 0.5 mol), piridina (0.12 ml, 1.5

mol) vy diclorometano anhidroso (2.5 ml). El recipiente de
reaccién se enfrid a -40°C 3% se agregd
trifluorometanosulfonil anhidrido (0.11 ml, 0.65 mol). La

reaccidén se calentéd subsecuentemente a -10°C durante 2.5

32T

s Py ; l
e N o &N NN N
¢ I § Piridina v D
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horas Y% después se agregd 4-ter-butil-N-(4-cloro-2-
hidrazinocarbonil-fenil)bencenosulfonamida {191 mg, 0.5 mol).

La reaccidén se calentd a temperatura ambiente agitando 2

horas adicionales. El solvente se concentré in vacuo y se
agregd etanol (5 ml) vy diisopropilamina (0.5 ml) y la
solucidén se agitd a 90°C durante la noche. Al siguiente dia,

la reaccién se concentré in vacuo y el material crudo se
purificd mediante cromatégrafia de columna instantdnea (10 -
100% etil acetato y hexano), seguido por HPLC de preparacidn
(10-90% - gradiente de MeCN-agua) para producir el compuesto
del titulo: MS (ES) M + H esperado 486.1{.encontrado 486.0.

Procedimiento General G ejemplificado para d-ter-

butil-N-[4-cloro-2-[5-dimetilaminometil—-4-metil-4H-

[1,2,4]triazol-3-11)-5-fluoro-fenil]bencenosul fonamida

Se cargd un matraz de 25 ml en forma de pera con 4-
ter—butil—N—[4—cloro—5~fluoro—2—(4—metil—4H—[l,2,4]triazol—3—
il) -fenil]bencenosulfonamida (preparada de acuerdo con el
procedimiento general C) (75 mg, 0.18 mol), vyoduro de N,N-
dimetilmetilenoiminio (43 mg, 0.23 mol) y DMF (0.44 ml). El

matraz se calentdé a 100°C y se agitd durante la noche. Al

24
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dia siguiente, el solvente se evacud in vacuo y el residuo se
purificé mediante HPLC para producir 4—ter—butil—N—[4—cloré—
2-(5-dimetilaminometil-4-metil-4H-[1,2,4])triazol-3-11)-5-
fluoro-fenillbencenosul fonamida como un polvo blanco: H NMR
(400 MHz, CDsOD) delta 7.60 (d, 1H), 7.48-7.54 (m, 4H), 7.28
(d, 1H), 3L7O (s, 2H), 3.46 (s, 3H), 3.45 (s, 3H), 2.36 (s,
6H), 1.33 (s, 9H), MS (ES) M + H esperado 480.2, encontrado
480.1.

Procedimiento General H ejemplificado para N-[2-(5-

amino—4—isopropil—4H—[1,2,4]triazol-3—il)—4—cloro—fenil)—4—

ter-butil-bencenosul fonamida

_ N~/
| B\
13 BrON, Ky0y ==l G
=3

Diowano Py
IPER o7 TNH NN

2PNk, ATOH _ q_]/jﬁ“ Bty
A, . .

s

i
Se agregd bromuro ciandgeno (111 mg, 1.05 mol) -a

329

una solucidn de 4—ter—butil—N—(4—cloro—2—hidrazinocarbonil—

fenil) -bencenosulfonamida (200 mg, 0.524 mol) y carbonato de
potasio (145 mg, 1.05 mol) en dioxano (2 ml) vy la reaccidén se
agité durante 18 horas a temperatura ambiente. Se agregd
isopropil amina (0.18 ml, 2.09 mol) y écido acético (0.15 ml)
y la reaccién se calenté a 135°C durante 18 horas
adicionales. La solucién resultante se divididé entre etil
acetato/agua y la fase organica se lavé con 1N de HCL,

bicarbonato de sodio saturado, y salmuera; se secd sobre



10

15

20

25

- 144 -

sulfato de magnesio y se concentré in wvacuo. El producto
crudo se purificé finalmente mediante cromatografia de

columna instantanea (10-100% etil acetato y hexano) después

. HPLC de preparacién (10-90% gradiente de MeCN-agua) para

proporcionar el compuesto del titulo como un sélido blanco;:
MS (ES) M + H esperado 448.2, encontrado 448.1.

Procedimientc General I ejemplificado para 4-ter-

butil—N~[4—cloro—2—(4—pirrolidin—3—il—4H—[1,2,4]triazol—3—

il)-fenil]bencenosulfonamida

Oss, _ c
Prat PR
& N

Se cargd un matraz de fondo redondo de 50 ml con

-

Diexano

ter—butil—éster de écido 3-[3-[2-(4-ter-butil-
bencenosulfonilamino)-5-cloro-fenil]-[1,2,4]triazol-4-
il)pirrolidina-l-carboxilico (preparado de acuerdo con el
procedimiento general C, 750 mg, 1.34 mol), seguido por la
adicién de HC1 en dioxano (13 ml, 4.0 M) . la solucidén
homogénea se agitd durante la noche, el solvente se evacud in
vacuo, y el residuo se purificdé mediante HPLC para producir
4-ter-butil-N-[4-cloro-5-fluoro-2-(4-pirrolidin-3-il1-4H-
[1,2,4]triazol-3~-1il1l)-fenil]bencenosulfonamida como un polvo

blanco: 'H NMR (400 MHz, (CDs3),SO) delta 10.02 (s, 1H), 9.67

26
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(bs, 1H), 9.17 (s, 1H), 9.12 (bs, 1H), 7.71 (s, 2H), 7.51-
7.61 (m, 4H), 7.20 (d, 1H), 4.72 (quint, 1H), 3.35-3.62 (m,
3H), 3.18-3.28 (m, 1H), 2.38-2.49 (m, 1H), 2.16-2.28 (m, 1H),
1.29 (s, 9H), MS (ES) M + H esperado 460.2, encontrado 460.1.

Procedimiento General J ejemplificado para 4-ter-

butil—N—[4—cloro—2—[(S)—4—(1-metanosulfonil—pirrolidin—3—il)—

4H-[1,2,4)triazol-3-il]fenil]bencenosul fonamida

CHS0,C1, Py

THF, 0°C 3 T A,

Al 4—ter—butil—N—[4—cloro42—((S)—4—pirrolidin—3—ii~
4H—[l,2,4]triazol—3—il)fenil]bencenosulfonamida (0.25 g,
0.505 mol) en THF (8 ml) se agregd piridina (0.60 ml, 7.4
mol).  La solucién resultante se agité durante 20 minutos ‘a
temperatura ambiente. La mezcla de reaccién se enfrid
subsecuentemente a 0°C, se agregd cloruro de metanosulfonilo
(0.595 ml, 7.6 mol) y la mezcla se agité durante la noche a
temperatura ambiente. Al dia siguiente, los volatiles se
evaporaron y el residuo resultante se absorbid sobre gel de
silice y se purificé mediante cromatografia. automatizada en
fase normal (utilizando 50 - 100% EtORc en hexanos) para

obtener el compueéto del titulo (0.183 g) en un rendimiento

328
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de 67.5%: MS (ES) M + H esperado 538.0, encontrado 538.1.

Procedimiento General K ejemplificado para 4-ter-

. butil—N-[4—cloro—2—[(S)—4—(1—isopropil—pirrolidin—3—il)—4H—

(1,2,4]triazol-3-il]fenil)bencenosul fonamida

5
O NH N-N mmne,&oﬁ Z}ES.,NH NN
P N_‘> NaCNEH,, MeOH, T A, /E-KJLN)>

10 Ci Lii] Ci --:N7/

A A una solucidn enfriada de 4-ter-butil-N-[4-cloro-
2—[(S)—4—pirrolidin~3—il;4H—[1,2,4]triazol—3—
il)fénil]bencenosulfonamida (200 mg, 0.43 mol).en MeOH (5 ml)

- se agregd vaceténa (0.048 ml, 0.65 mol) y después NaCNBH;

15> (OLO54 g, 0.86 mol). La mezcla de reaccién se agitd a
temperatura ambiente durante 2 horas, se evaporé hasta
secarse, se absorbid sobre gel de silice, y se purificod
mediante cromatografia automatizada en fase normal (50% MeOH
en EtOAc) y después HPLC de preparacién (20 — 95% CH3CN en H,0

20 con 0.1% de TFA). Las fracciones puras se combinaron y se

liofilizaron para obtener el compuesto del titulo como un
polvo: MS (ES) M.+ H esperado 502.0, encontrado 502.1.

Procedimiento General I ejemplificado para N-[4-

cloro—2—(4,5—dimetil—4H—[1,2,4]triazol—3—il)—fenil]3—fluoro—

25 4-morfolin-4-il-bencenosul fonamida

zZCf'
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- A (,8 F
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fosfato de potasio

0" NN
P 'i'\ﬂ‘:}d‘_ DME
.Q; | 90 °C

Un vial de escintilacién de 25 ml se cargd con 4-
bromo—N—(4—cloro—2—(4,5—dimetil—4H—[1,2,4]triazol—3—il)—
fenil)-3-fluoro-bencenosul fonamida (sintetizado de acuerdo
con el procedimiento general C, 92 mg, 0.2 mol) monohidrato
de fosfato de potasio (276 mg, 1.2 mol), BINAP (30 mg, 0.048

mol), morfolina (87 mg, 1.0 mol), Pds(dba)s (10 mg, 0.011 mol)

y DMF (2 ml). El vial se selld, Yy se agitd a 90°C durante 20
horas. El producto crudo se purificé mediante cromatografia
de columna instantanea (10-100% etil acetato y hexano)

seguido por HPLC de preparacién (10-90% gradiente de MeCN-
agua) para producir el compuesto del titulo como un s6lido
blanco: 'H NMR (400 MHz, CDCl3/HCl) delta 2.4 (s, 3H), 2.7-3.7
(m, 8H), 3.8 (s, 3H), 6.7 (d, 1H), 7.1-7.3 (m, 3H), 7.4 (d,

1H), 7.5 (d, 1H), MS (ES) M + H eéperado 466.0, encontrado
466.0.

Procedimiento General M ejemplificado para ter-

butil éster de acido 34[(S)—3—(2—amino—5—cloro—fenil)—

[1,2,4Jtriazol—4~il]—pirrolidina—1-carboxilico

330
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1} CBz-Cl, piridina, 60 °C Nﬂ\ \N '
2) F,NNH,, E1OH, reflujp . I O

3} TMOF, (8)-N1-BOC-3-aminopimoliging M, >/~O
AcOH, p-dioxang, 130 KT£\;;L y
2 O
Ao

Cl
Etapa 1: se disolvid metil éster de acido 2-amino-
S5-clorobenzoico (5 g, 27 mol) en 36 ml de piridina. Después

se agregd CBz-Cl (4.2 ml, 29.6 mol) y la solucién resultante
se agitd a 60°C durante la noche. Al dia siguiente, el
andlisis LCMS indicé que la reaccién fue completa. La mezcla
de reaccidén se vacid subsecuentemente en’una corriente lenta
en 200 ml de 2M de HC1/H,0 en agitacioén réapida. La mezcla se
transfirié a un embudo de separacién y se extrajo con 2 x 50
ml de EtOAc. La fase acuosa se descartd y los organicos
combinados se secaron sobre: sulfato de sodid 3% se
concentraron in vacuo para proporcionar 6 g de metil éster de
acido 2-benciloxicarbonilamino-5-cloro-benzoico (aceite
amarillo palido, rendimiento 70%): Tiempo de retencién de
HPLC = 3.15 minutos; MS (ES) M + H esperado 320.0, encontrado
320.0.

Etapa 2: se disolvié metil éster de 4acido 2-
benciloxicarbonilamino-5-cloro-benzoico (3 g, 9.4 mol) en 30
ml de etanol. Se agregdé hidrato de hidrazina (1.5 ml, 30.0
mol) 'y la solucidén resultante se calentd a reflujo bajo una
atmésfera de.nitrégeno durante dos horas, a las cuales el

andlisis LCMS mostré una conversidn completa al éster asi

7
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como el retiro del grupo de proteccidn CBz. La mezcla de
reaccidn se concentréd subsecuentemente in vacuo para
proporcionar 1.6 g de hidrazida de &cido 2-amino-5-cloro-
benzoico (sdlido café claro, rendimiento 92%): Tiempo de
retencién de HPLC = 2.21; MS (ES) M + H esperado 186.0,
encontrado 186.0.

Etapa‘B:_ se disolvid hidrazida de &cido 2-amino-5-
cloro-benzoico (0.8 g, 4.3 mol) en 8 ml de p-dioxano en un
recipiente a presién de 15 ml. Se agregd ortoformato de
trimetilo (0.71 ml, 6.5 mol), (8) -N;-Boc-3-aminopirrolidina

(4.0 g, 21.6 mol) y &cido acético (5 gotas) y la solucidn

resultante se calentd durante 1la noche en un barfio de aceite a

130°C. La mezcla de reaccidn se concentrd subsecuentemente
in vacuo para producir un aceite espeso que se diluyd con una
pequefia cantidad de diclorometano Yy se purificé mediante

cromatografia de columna (MeOH/DCM, 0% a 15% gradiente) para

proporcionar 1.4 g de ter-butil éster de dcido 3-[(S)-3-(2-
amino—S—cloro—fenil)—[l,2,4}triazol—4—il]—pirrolidina—l—

carboxilico (semisdélido blanco, rendimiento 77%) : Tiempo de
retencidén de HPLC = 1.98; MS (ES) M + H esperado 364.0,

encontrado 364.1.

Procedimiento General N ejemplificado para N-[4-

clorb—2—((S)—4—pirrolidin—3—il_4H—[1,2,4]triazol—3—il)—

fenil] -4-isopropoxi-bencenosul fonamida

352
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Etapa 1: Se disolvidé ter-butil éster de écido 3-
[(S)—3—(2—amino—5—cloro—fenil)~[l,2,4]triazol—4—il]—
pirrolidina—1~carboxilicov (50 mg, 0.137 mol) en 0;5 ml de
piridina ‘en un vial de 4 ml. Se agregd clorurc de 4-
isopropoxibencenosulfoni1042 mg, 0.179 mol) y la mezcla se
calentdé a 60°C durante la noche. 'Se agregd agua (-3 ml) a 1la
mezcla de reaccién lo cual indujo la precipitacién de un
acei£e viscoso. El licor madre se descarté y el aceite se
disolvid en -3 ml de acetdnitrilo.> La solucidén resultante se
purificé mediante HPLC de fase inversa y las fracciones puras
se liofilizaron para producir la sulfonamida deseada: Tiempo
de retencién de HPLC = 2.71 minutos; MS (ES) M + H esperado
562.0, encontrado 562.1.

Etapa 2: la sulfonamida anterior se disolvid en 1
ml de p-dioxano y se agregd 4 M de HCl/p-dioxano (4 ml, 16
mol) . La mezcla resultante se agitd a temperatura ambiente
durante una hora, durante lé cual el LCMS indicé el retifo
completo del grupo de proteccién BOC. La mezcla de reacciédn

se concentrd subsecuentemente in vacuo para generar un aceite

espeso, que se diluyé con 10 ml de acetonitrilo/H,0 y se

,335
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liofilizé para producir hidrocloruro de N—[4—cloro—2-((S)—4—
pirrolidin—3—il—4H—[l,2,4]triazol-3—il)—fenil]—4—isopropoxi—
bencenosulfonamida: Tiempo de retencién de HPLC = 1.67
minutos; MS (ES) M + H esperado 462.0, encontrado 462.4.

Procedimiento General O ejemplificado para 4-metil-

1—(tetrahidro—piran—3—il)—2,6,7—trioxa—biciclo[2,2,2]octano

1} Oxalilo Clorure,

cat. DIF, DL
2 23 i3-Metil-oxetan-2-i BF O
(O)LOH -metanol, Etgh, DCH O)l ,\t\ e J(i ]
Etapa 1: A una solucidén en agitacidn acido

tetrahidro—2H—piran—3—carboxilico (231 mg, 1.77 mol), bajo
una atmésfera inerte, en 8 ml de DCM anhidroso y 358 ul de
DMF, se agregé cloruro de oxalilo (155 ul, 1.77 mol). La
mezcla se agité‘a temperatura ambiente durante 4 horas. Esta
solucidén se agregd entonces mediante jeringa a una solucién
de 4 ml de DCM conteniendo (3-metil-oxetan-3-1il)-metanol (182
ul, 1.77 mol) vy Et3N (0.62 ml, 4.44 mol). LLa mezcla
resultante se agitd a temperatura ambiente durante 4 horaé.
El solvente se evapord subsecuentemente in vacuo y el residuo
resultante se re-disoclvié en etil acetato vy ’se lavd con
NaHCO; saturado, solucidén de NHyCL yvsalmuera. Los organicos
combinados se secaron entonces sobre Na,SO; anhidroso y se
concentraron para proporcionar un producto crudo que se
utilizé directamente en la siguiente etapa sin purificacidn

adicional.

EXe
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Etapa 2: El 3-metil-oxetan-3-ilmetil éster de

dcido tetrahidro-piran-3-carboxilico crudo anterior (346 mg,

. 1.62 mol) se disolvid en 6 ml de DCM anhidroso. A esta

solucidén a 0°C, bajo una atmésfera de nitrégeno, se agregd

BF3-Oet, (41 ul, 0.324 mol). La mezcla se agitdé a 0°C durante

dos horas, después se calentd a temperatura ambiente vy sé
agitd durante la noche. Al dia siguiente, se agregd Et;3N
(0.23 ml, 91.6 mol) a 0°C para templar la reaccién. Después
de agitar durante 5 minutos, el solvente se retird in vacuo.
Ei residuo resultante se disolvidé en etil acetato y se lavd
con 3% de NH4C1, NaHCO3 saturado y salmuera. Los orgéanicos
combinados se secaron subsecuentemente sobre Na,304 anhidroso
Yy S€ concentraron para proporcionar el ortoéster deseado.

Procedimiento General P ejemplificado para 4d-ter-

butil—N—[4—cloro-5—fluoro—2—[4—metil—5(tetrahidro—piran—B—

il)—4H-[1,2,4]triazol-3—il]—fenil)—bencenosulfonamida

Dpge TN e
o O l ety F
QT " AcOH Oi",ﬁ.‘ )
i B — (5 NE NN )
Dionano » A %{‘0
120°C Y AL
- i
F
T

Un vial de escintilacién de 25 ml se cargd con 4-
ter-butil-N-(4-cloro-3-fluoro-2-hidrazinocarbonil-
fenil)bencenosulfonamida (253 mg, 0.633 mol), 4-metil-1-

(tetrahidro~piran—3—il)—2,6,7—trioxa—biciclo[2.2.2]octano

3%
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(136 mg, 0.633 mol), metilamina (31 ul, 0.886 mol), AcOH (51
ul, 0.886 mol) y dioxano (1.0 ml). EFl wvial se selld, se
calentdé a 120°C y se agité dufante la noche. Al dia
siguiente, los volatiles se evacuaron in vacuo y el residuo
se purificé mediante cromatografia automatizada de gel de
silice para producir d-ter-butil-N-[4-cloro-5-fluoro-2-[4-
metil—S—(tetrahidro~piran—3—il)—4H—[1,2,4]triazol—3—il)—

fenil]-bencenosulfonamida como un polvo blanco: MS (ES) M-+ H

esperado 507.1, encontrado 507.1.

Procedimiento General Q ejemplificado para 4-ter-

butil—N—[4—cloro—2—[S—Clorometil—[1,3,4]oxodiazol—2—il)—5—

fluoro—fenil]—bencenosulfonamida

Mall <l
MeO-yvy
MG

/ NHINH, AcOH, Dioxano, §0 0

Se agregd 2-cloro-1,1,l-trimetoxi-etano (0.507 ml,
3.76 mol) y AcOH (1.5 ml) a 4-ter-butil-N-(4-cloro-3-fluoro-
2—hidrazinocarbonil—fénil)bencenosulfonamida (1.0 g, 2.51
mol) en dioxano (65 ml) y se agitdé durante la noche a 90°C.
La mezcla de reaccidn se enfrid subsecuentemente a
temperatura ambiente vy se almacend durante 1 dia para

promover la precipitacién del producto. El sdélido blanco
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resultante se filtrd, se lavd con Et0 (2 x 10 ml) y se secd

bajo vacio para generar el compuesto del titulo (0.74 g) en
un rendimiento de 65% como un sélido blanco: MS (ES) M + H
esperado 458.0, encontrado 458.3.

5 4-ter-butil-N-[{4-cloro-2-(5-clorometil—

[1,3,4]oxadiazol-2-11)-fenil]bencenosulfonamida

MeO——
MG

O NI N Ci
AcOH, Dioxanc 90 °C 1 ‘-
£ Y

MeO Gt i
>
O\

10

ct
Se preparod d-ter-butii-N-{4-cloro-2-{(b-clorometil-

[l,3,4]oxadiazol—2—il)—fenil]bencenosulfonamida de acuerdo

15 con el procedimiento general Q: MS (ES) M+ H esperado 440.0,

encontrado 440.3.

Procedimiento General R ejemplificado para 4-ter-

butil—N—[4—cloro—5—fluoro—2—(5—hidroximetil—4—metil—4H-

[1,2,4]triazol—3—il)—fenil]bencenosulfonamida

20

MeO ©i = 7
2 MeD%-—/ , WeNH; ,/] 2 f;}
o:'g‘m o . MO ,s INNaDH 0,1
¥l . SE o =i o e A -
N N T O "N NN OH
sraraiy DEOH. Dioxane, 130 °C )“*/ THE, RT , s
KHNH, Ftapa 2 = N
Etapa 1 . - {
F f F e
Cl

25

53>
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Etapa 1: Se agregd 2—cloro—l,1,1—trimetoxi—eﬁano
(0.220 ml, 3.76 mol), MeNH, (0.625 ml, 2.0 M en THF) y AcOH
(0.4 ml) a 4-ter-butil-N-(4-cloro-3-fluoro-2-
hidrazinocafbonil—fenil)bencenosulfonamida (0.50 g, 1.25 mol)
en dioxano (5 ml) y se agitd 4 horas a 130°C. La mezcla de
reaccidn resultante se evaporé hasta secar, se absorbid sobre
gel de silice y se purificéd mediante cromatografia
automatizada en fase normal (30% EtOAc en hexanos) para
producir el “triazol-acetato” como un producto menor.

Etapa 2: A una solucién de ‘“triazol-acetato” (20
mg) en THF (2 ml) se agregd 1 N de NaOH acuoso (2 ml) v la
solucidn se agitd a temperatura ambiente durante 30 minutos.
Se agregd vsubsecuentemente 2 N de HCLl (acuoso) y la capa
acuosa se extrajo con EtOAc (2 x 15 ml). Los organicos
combinados se secaron (Na,S0,), se concentraron in vacuo, y se
purificaron mediante cromatografia automatizada en fase
normal (50% EtOAc en hexanos) para generar el compuesto del
titulo como un polvo blanco después de la liofilizacidén: MS
(ES) M + H esperado 453.0, encontrado 453.1.

Procedimiento General S ejemplificado para 4-ter-

butil—N—[4—cloro~5—fluoro—2~(4—metil—5—metilaminometil—H—

[1,2,4]triazol—3—il)—fenil]bencenosulfonamida

738
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O MeNH,, Kt MetH,, AcOH o¢3
SR YT o T T O NH NN HN
} %.,_/‘ THF, R Gioxanc, 130 °C ' | '}*f
NG Etapa 1 d

Etapa 2

Etapa 1: A una solucién de 4-ter-butil-N-[4-cloro-
2-(5-clorometil-[1,3,4]loxadiazol-2-11)-5-fluoro-
fenillbencenosulfonamida (400 mg, 0.875 mbl) en THE (5 ml) se
agregdé KI (0.145 g, 0.875 mol) y MeNH, (1.31 ml,42.62 mol,
2.0 M en THF). La solucidén resultante se agitdé a temperatura
ambiente durante la noche. Al dia siguiente, la mezcla de
reaccion se diluydé con EtOAc (30 ml) vy la capa organica se
lavd con agua (30 ml) y salmuera (30 ml), se secd {(Na,SOy) y
se concentré in vacuo para producir el “metilaminometil-
oxadiazol” deseado (400 mg) como un sdélido blanco en
rendimiento cuantitativo: mMS (ES) M +'H esperado 453.0,
encontrado 453.0.

Etapa 2: Al intermediario de oxadiazol anterior
(100 mg, 0.22 mol) en 1,4-dioxano (3 ml) se agregd MeNH, (1.1
ml, 2.0 M en THF), seguido por AcOH (0.125 ml). TLa solucién
homogénea ée calentd a 130°C y se agitd durante 4 horas. Al
enfriarse a temperatura ambiente, la mezcla de reaccién se
diluyé con EtOAc (25 .ml) y la capa organica se lavd con

solucidén de NaHCO; saturado (25 ml), se secd (NaySO4), se
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concentré 1in vacuo y se purificé mediante cromatografia
automatizada en fase normal (5% MeOH en EtOAc). Las
fracciones pufas se combinaron y se liofilizaron para
producir el compuesto del titulo como un polvo: *H NMR (400
MHz, CD30OD) delta 7.65 (d, 1H), 7.60-7.52 (m, 4H), 7.0 (d,
1H), 4.58 (s, 2H), 3.58 (s, 3H), 2.95 (s( 3H), 1.35 (s, 9H),
MS (ES) M + H esperado 466.0, encontrado 466.1.

Procedimiento General T ejemplificado para amida de

adcido 5—[2—(4—ter—butil—bencenosulfonilamino)~5—cloro—4—

fluoro—fenil]—4—metil—4H—[1,2,4]triazol—3—carboxilico

P
L

) 28% Aq. NH,OH o.:\g

“UNH NN Ol i ’ e N
O ..1 rx; Ho&l THE, T A O TR h} HNHZ
" N O .iim ey

\ y©

”

<l

A un vial conteniendo etil éster de acido 5-{2-(4-
ter—butil—bencenosulfonilamino)—5—cloro—4—fluoro—fenil]—4—
metil-4H-[1,2,4]triazol-3-carboxilico (sintetizado de acuerdo
con el procedimiento genéral C, 100 mg, 0.202 mol) se agregd
THE (2 ml) y 28% de NH,OH en égua (2 ml), y la solucién
resultante se agitdé a temperatura ambiente durante 1 hora.
La mezcla de reaccién se diluyd subsecuentemente con EtOAcC
(30 ml) vy los.orgénicos se lavaron con agua (2 x 10 ml), se

secaron sobre NayS0y, se concentraron in vacuo, y se
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purificaron mediante cromatografia instantanea (50 - 10C%
gradiente de EtOAc en hexanos). Las fracciones puras se
recolectaron y el solvente se retird. ELl productoc aislado se

disolvid en MeCN/H,0 y el solvente se retiré mediante
liofilizacién para producir el compuesto del titulo como un
polvo blanco: MS (ES) M + F esperado 466.0, encontrado 466.0.

Procedimiento General U ejemplificadc para 4-ter-

butil—N—[4—cloro—5—fluoro—2—[5~(1—hidroxi—l—metil—etil)—4—

metil—4H[l,2,4]triazol~3—il]—fenil]bencenosulfonamida y N-[2-

(5—acetil—4~metil—4H—[1,2,4]triazol—3—il)—4—cloro—5—fluoro—.

fenil]-4-ter-butil-bencenosul fonamida

MoMyBr
THF, T.A.

fayar ilenor

A una solucién de etil éster de &cido 5-[2- (4-ter-
butil—bencenosulfonilamino)—5—cloro—4—fluoro—fenil]—4—metil—
4H-[1,2,4)triazol-23-carboxilico (sintetizado de

acuerdo con

el procedimiento general C, 100 mg, 0.254 mol) en THF (3 ml)

a temperatura ambiente, se agregd MeMgBr (3 ml, 3.0 M en

Et,0) . La solucidén resultante se agitd 30 minutos, seguido

por la adicidén lenta de solucién de NH4Cl saturado acuoso

para templar el exceso de MeMgBr. La capa acuocsa se extrajbv

i
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subsecuentemente con EtOAc (2 x 25 ml) y los organiccs
combinados se secaron (Na,SO4), se concentraron in wvacuo, y se
purificaron mediante cromatografia automatizada en fase
normal (EtOAc/hexanos) para producir el alcohol terciario
(0.026 g, rendimiento 21%) como el producto principal y la
metil cetona como el producto menor (0.020 g, rendimiento
17%): MS (ES) M + H (producto brincipal) esperado 481.0,
encontrado 481.0. MS (ES) M + H (producto menor) esperado

465.0, encontrado 465.0.

Procedimiento General V ejemplificado para 4-ter-

butil—N—[4—cloro—5—fluoro—2—(5—metanosulfonilmetil—4—metil—

4H-[1,2,4]triazol-3-il)-fenil]bencenosulfonamida

NaSCH,, KI O
Shsaitntl- ot N

MetH,, AcOH

Diowang, 130 *C
Etapa 2

HH NN g
{ W

mCP8EA

O, /
- sl \8
CHzCl T.A Yo/ 0
Etapa 3

Etapa 1: Se agregdé KI (0.036 g, 0.218 mol) seguido
‘por tiometdxido de sodio (0.046 g, 0.654 mol) a 4-ter-butil-

N—[4—cloro—2—(5—clorometil—[1,3,4]oxadiazol—2—il)—S—fluoro—

344
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fenil]bencenosulfonamida (100 mg, 0.218 mol) en THF (3 ml) y

se agitd a temperatura ambiente durante la noche. La mezc#a
de reaccidn resultante se diluyd con EtOAc (30 ml) y la capa
organica se lavd con agua (30 ml) y salmuera (30 ml), se secd
(Na,S0s) y se concentré in vacuo para generar el ‘“oxadiazol
metiltioéter” deseado (100 mg) como un jarabe espeso amarillo
en rendimiento cuantitativo: MS (ES) M + H esperado 470.6,
encontrado 470.0.

Etapa 2: Al.“oxadiazol metiltioéter” anterior (100
mg, 0.21 mol) en 1,4-dioxano (3 ml) se agregd MeNH, (1.1 ml,
2.0 M en THF) y AcOH (0.128 ml) y la mezcla resultante se
agitdé a 130°C durante 4 horas. Al enfriarse a temperatura
ambiente, la mezcla de reaccidn se diluy® con EtOAc (25 ml) vy
la capa orgénica se lavd con solucidn de NaHCO; saturado (25
ml), se sécé (Na,S0,) se concentrd in vacuo y se purificéd
mediante cromatografia automatizada en fase normal (EtOAc)
para producir el “triazol metiltioéter” correspondiente: MS
(ES) M + H esperado 483.0, encontrado 483.4.

Etapa 3: A una solucidén del “triazol metiltioéter”
énterior (0:025 g, 0.05 mol) en CH,Cl, (3 ml) se agregd mCPBA
(0.027 g, 0.155 mol) y la mezcla resultante se agitd a
temperatura ambiente durante 1la noche. Los wvolatiles se
retiraron subsecuentemente y el producto se purificd
utilizando HPLC de preparacién (20 — 95% CH3CN en H,O con 0.1%

de TFA). Las fracciones ©puras se combinaron y se

345
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liofilizaron para generar el compuesto del titulo como un

polvo amarillo: MS (ES) M + H esperado 515.0, encontrado

515.4.

Procedimiento General W ejemplificado para 4-ter-

butil—N-[4—cloro—5—fluoro«2—((R)—4—metil—S—pirrolidin—Z—il—

H~[1,2,4]triazol-3-il)fenil]bencenosul fonamida

2% HBein AcoH Os s 2

) ) Nty B N’?*:iitj **‘*“j;;“““‘*“-o’J‘NH N'ﬁ>
NHNHE AcOH, Dioxano: 130 °C Jj i Etapa2 / !
Etapa 1 R

F

Etapa 1: se agregd bencil éster de &cido (R)-2-(4-
metil—Z,6,7—trioxa—biciclo[2.2.2]oct—l—il)—pirrolidina—l—
carboxilico (sintetizado de acuerdo con el procedimiento
general O, 0.296 g, 0.888 mol), MeNH, (0.888 ml, 2.0 M en
THF) y AcOH (0.125 ml) a 4—ter—butile—(4—cloro—3—fluoro—2—
hidrazinocarbonil—fenil)bencenosulfonamida (0.236 g, 0.59
mol) en dioxano (5 ml) y la solucidn se agitd durante 1la
noche a 130°C. Al dia siguiente, la mezcla de reaccién se
evapord hasta secar y el triazol crudo resultante se utiliéé
directamente en 1la siguiente etapa.

Etapa 2: Al triazol crudo anterior se agregd 33&
de HBr en ACOH (3 ml) y la mezcla de reaccidn resultante - se
agitd durante la noche a temperatura ambiente. Al dia

siguiente, los volatiles se retiraron in vacuo y el residuo

%46
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resultante se disolvidé en una pequefia cantidad de MeOH y se
purificé mediante HPLC de preparacién (20 — 95% CH3CN en H,0
con 0.1% de TFA). Las fracciones puras se recolectaron y se
liofilizaron para producir el compuesto del titulo como ﬁn
polvo amarillo: MS (ES) M + H esperado 492.0, encontrado

492.4.

Procedimiento General X ejemplificado para 4-ter-

butil—N—[4—cloro-5~fluoro—2—[5—(2—hidroxi—2—metil—propil]—4—

metil—4H—[1,2,4]triazol—3—il]—fenil]bencenosulfonamida

CHaMgBr O

Tt 8.,
THI, ¢ L, 4N i—N
o JHEGL NH I »_\>Z‘OH
; e
1
F

foe’

Un vial de escintilacién de 25 ml se cargd con etil
éster de &cido [5—[2—(4—ter—butil—bencenosulfonilamino)—5—
cloro—4—flubro—fenil]—4-metil—4H—[1,2,4]triazol—3—il]acético
(preparado de acuerdo con el procedimiento general P, 178 mg,
0.349 mol) en 7 ml de THF anhidroso. A esta soluciédén, bajo
una atmésfera de nitrégeno, se agregd metil magnesio bromuro
(0.47 ml, 3.0 M en THF) a temperatura ambiente. Al
consumirse completamente el material @ de inicio (mediante
LCMS), 1la reaccién se templd mediante la adicidén de uﬁa
sclucidén de NHuC1. El solvénte se removid subsecuentemente

in vacuo y el residuo se purificé mediante cromatografia

%47
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automatizada de gel de silice para producir d-ter-butil-N-(4-
cloro45—fluoro—2~[5—(2—hidroxi—2—metil—propil)—4—metil—4H—

[1,2,4)triazol-3-il1]fenil]bencenosul fonamida como un polvo

‘blanco: 'H NMR (400 MHz, CDCls;) delta 9.85 (s, 1H), 7.64 (d,

1H), 7.60 (d, 2H), 7.41 (d, 2H), 7.30 (d, 1H), 4.0 (s, 1H),
3.81 (s, 2H), 3.41 (s,'3Hf, 1.57 (s, 9H), 1.31 (s, 6H), MS
(ES) M + H esperado 495.2, encontrado 495.4.

Procedimiento General Y ejemplificado para 4-ter-

butil—N—(4—cloro—5—fluoro—2—[5—(2—hidroxi—etil)—4—metil—4H—

[1,2,4]triazol—3—il]fenil]bencenosulfonilamida

®
& {LAH

K N1 S OFt _THEet OZ:‘C"’NH N~ -
S ipre e T
A A
e .

G

¢l

Un vial de escintilacién de 25 ml se cargd con etil
éster de Acido [5—[2—(4—ter—butil—bencenosulfonilamino)—5—
cloro—4—fluoro—fenil]—4—metil—4H—[l,2,4}triazol—3—il}acético
(sintetizado de acuerdo con el procedimiento general P, 95
mg, 0.186 mol) en 2 ml de MeOH anhidroso. A esta solucidn,
bajo una atmoésfera de nitrdégeno, se agregd hidruro de
aluminio litio (14 mg, 0.372 mol) a temperatura ambiente. La
LCMS indicé completa la reaccidn después de 30 minutos y se
agregd 1 ml de 20% de H>30,. El solvente se retird

subsecuentemente in vacuo y el residuo se extrajo con DCM.
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La capa orgénica se 1lavd entonces con NaHCO3 saturado vy
salmuera, se secd sobre Na,S0O, anhidroso, y se concentrd in
vacuo. El  residuo fesultante se purifico mediaﬁte
cromatografia automatizada de gel de silice para proporcionar
4—ter—butil—N—[4—cloro—5—fluoro—2—[5—(2—hidroxi—etil)—4—

metil—4H-[1,2,4]triazol—3—il]fenil}bencenosulfonamida como un
polvo blanco: MS (ES) M + H esperado 467.1, encontrado 467.4.

Procedimiento General 72 ejemplificado para 4-ter-

butil—N—(4—cloro—5—fluoro—2—[5—(2—metanosulfonil-etil)—4—

metil—4H—[1,2,4]triazol—3—il]fenil]bencenosulfonilamida

1% Oxalilo Cloruro, i
cat, DIF, DCHW =

2) EGN, DCM O=g
5o T TR Oy

" 2.6 Lutiding 3
CMJ,(:N 500 O=g

£;

7
b N -N e
O 2
M~ 5%

(f;(]:
MeNtgAcoH 9% T o
Dioxano, 120 € O/J\ ;9 g
ZN N
&
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Etapa 1: A wuna solucidén agitada de a&cido 3-
metilsulfanil-propiénico (120 mg, 1.0 mol) bajo una atmdsfera
inerte en 6 ml de DCM anhidroso y DMF (200 ul), se agregd
cloruro de oxalilo (89 ul, 1.0 mol). La solucidén resultante
se agitd a temperatura ambiente durante la noche y después se
agregé a una solucidén de 4-ter-butil-N- (4-cloro-5-fluoro-2-
hidrazinocarbonil-fenil)bencenosulfonamida (400 mg, 1.0 mol)
y Et3N (0.35 ml, 2.5 mol) a 0°C. La solucidn resultante se
agitd a temperatura ambiente durante 4 horas y el solvente se
retird in vacuo. El residuo se ‘purificé mediante
cromatografia automatizada de gel de silice para producir 4-
ter-butil-N-[4-cloro-5-fluoro-2- [N’ - (3-metilsulfanil-
propionil) -hidrazinocarbonil] fenil]bencenosulfonamida como un
aceite: MS (ES) M + H esperado 502.1, encontrado 502.0.

Etapa 2: A wuna solucién de 1la diamida anterior
(422 mg, 0.841 mol) en 10 ml de DCM, se agregd acido 3-
cloroperoxibenzoico (386 mg, 172 mol a o0°C. La mezclé de
reaccidén se agitd subsecuentemente a temperatura ambiente
durante la noche. Al dia siguiente, el producto se habia
precipitado de la solucidén y se recolectd mediante filtracidn
al vacio y se utilizd directamente’en la siguiente etapa: MS
(ES) M + H esperado 534.1, encontrado 534.0.

Etapa 3: Un vial de escintilacién de 25 ml se
cargd con la>sulfona cruda anterior (307 mg, 0.574 mol), 2,6-

lutidina (148 mg, 1.378 mol), POCl; (106 mg, 0.689 mol) vy

250
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CH,CN (1.0 ml). El vial se selld, se calentd a 50°C Yy se
agitd durante la noche. Al dia siguiente, los volatiles se

evacuaron in vacuo y el residuo se ©purificd mediante
cromatografia automatizada de gel de silice para producir 4-
ter-butil—N—[4—cloro—5—fluoro—2—[5—(2-metanosulfonil—etil)—

[1,3,4]oxadiazol—2—il]fenil]bencenosulfonamida como el

producto deseado: MS (ES) M + H esperado 516.1, encontrado

516.0.

Etapa 4: Un wvial de escintilacién de 25 ml se
cargd con 4-ter-butil-N-[4-cloro-5-fluoro-2- [5-(2-
metanosulfonil-etil)-[1,3,4])oxadiazol-2-
i1l] fenil] bencenosulfonamida (48 mg, 0.093 mol), metilamina

(13 ul, 0.372 mol), AcOH (21 ul, 0.372 mol), vy dioxano (1.0
ml). El vial se selld, se calenté a 120°C y se agitd durante
la noche. Al dia siguliente, los volatiles se evacuaron in
vacuo y el residuo se purificé mediante cromatografia
automatizada de gel de silice para producir 4-ter-butil-N- [4-
cloro—S—fluoro—Z—[5—(2—metanosulfonil—etil)—4—metil—4H—

[1,2,4]triazol—Z—il]fenil]bencénosulfonamida como un polvo
blanco: MS (ES) M + H esperado 529.1, encontrado 529.0.

Procedimiento General AA ejemplificado para metil

éster de acido 4—(4—ter—butil—bencenosulfonilamino)—3—(5—

etil—4—metil—4H—[1,2,4]triazol—3—il)benzoico

39
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Pd{dpptiCly-CHy Gy
(03 (50 p.s.i), TEA
OMEMROH {4:1)
BORC

Un recipiente a presién de 15 ml se cargd con 4-

ter—butil—N—[4—yodoﬁ2—(5—etil—4—metil—4H—[1,2,4]triazol—3—

il)fenillbencenosul fonamida (preparada de acuerdo con el
procedimiento general C, 551 mg, 1.05 mol), complejo de
[1,1’—bis(difenilfosfino)ferroceno)dicloropaladio (I1) con

CHCl, (1:1) (86 mg, 0.105 mol), trietilamina (290 ul, 2.1;

mol) y DME/MeOH (4:1) (5 ml). El recipiente se colocd bajo
una atmésfera de CO (50 p.s.i.), se calentdé a 80°C Yy se agitd
durante 1la noche. Al dia siguiente, los volatiles se

retiraron in vacuo, el residuo se disolvié en EtOAc y los
organicos se lavaron dos veces con 1 M de HCI. La solucidn
acuosa se extrajo entonces tres veces con EtOAC. Las
extracciones de EtOAc 'se depositaron entonces:’ juntas y se
lavaron con salmuera. El solvente organico se retird
entonces y el residuo resultante se purificé mediante
cromatografia de gel de silice para producir metil éster de
acido 4—(4—ter—butil—bencenosulfonilamino)—3—(5—etil—4—metil—
4H-[1,2,4)triazol-3-il)benzoico como una espuma amarilla: MS
(ES) M + H esperado 457.2, encontrado 457.1.

Procedimiento General BB ejemplificado para 4-ter-

352
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‘butil-N-[4-ciano-2-[5-etil-4-metil-4H-[1,2,4]triazol-3-

il) fenillbencenosul fonamida

O=4 " CuCN, DME
" iy .
y RiH M S 007G
Y
<J

¥

, N
Un vial de escintilacién de 4 ml se cargé con 4- .

ter—butil—N—[4—yodo—2—[5—etil—4—metil—4H—[1,2,4]triazol—3—
11)fenil]lbencenosulfonamida (preparada de acuerdo con el
procedimiento general C, 18 mg, 0.034 mol), CuCN (15 mg, 0.17
mol) y DMF (500 ul). La reaccién se calentd entonces a 100°C
y se agitd durante 48 horas. La solucién se diluydé entonces
con EtOAc y se lavé con una solucién acuésa de EDTA (5%
peso/peso) . La capa orgédnica se concentrdé entonces y el
residuo se purificé mediante TLC de preparacidén para producir
4—ter—butil—N~[4-ciano—2—[5—etil—4—metil—4H—[1,2,4]triazol—3—
il) fenil]bencenosulfonamida como un s6é6lido blanco: MS (ES) M
+ H esperado 424.2, encontrado 424.4.

Procedimiento General CC ejemplificado para &cido

4—(4—ter—butil—bencenosulfonilamino)—3—(5—etil—4—metil—4H—

[1,2,4]triazol-3-11l)benzoico

354
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M NaOHaqlTHF (1:3)
80 °C

metil éster de A&cido 4—(4—ter-butil—bencenosulfonilamino)—3—
(5—etil—4—metil—4H—[1,2,4]triazol—3—il)benzoico (20 mg, 0.044
mol) y 3 M de NaOH (acucso) /THF (1:3) (1.5 ml). La reaccidn
se calentd a 60°C y se agitd durante la noche. A1l siguiente
dia, 1los volatiles se retiraron un vacuo a aproximadamente

200 ul, en cuyo punto se purificé la solucién mediante TLC de

© preparacién para producir acido 4-(4-ter-butil-

bencenosulfonilamino)~3—(5—etil—4—metil—4H—[1,2,4]triazol—3—
il)benzoico como un s6lido amarillo claro: MS (ES) M + H
esperado 443.2, encontrado 443.4.

Procedimiento General DD ejemplificado para 4-(4-

ter—butil—bencenosulfonilamino)-3—(5—etil—4~metil—4H—

[1,2,4]triazol-3-11)benzamida

NH,OH
60 °C

255



omem— —

10

15

20

25

- 170 -

Un vial de escintilacién de 10 ml se cargd con
metil éster de &cido 4-(4-ter-butil-bencenosulfonilamino)-3-
(5—etil—4—metil—4H—[1,2,4]triazol—3fil)benzoico (20 mg, 0.044
mol) y 30% de NH; en H,0 (1.5 ml). La reaccidn se calentd a
60°C y se agitd durante la noche. Al siguiente dia, los
volatiles se retiraron.un vacuo a aproximadamente 200 ul, en
cuyo punto se purificé la solucién mediante TLC de
preparacidn para producir 4-(4d-ter-butil-
bencenosulfonilamino)—3—(5—etil—4—metil—4H~[l,2,4]triazol-3—
il)benzamida como un aceite incoloro: MS (ES) M + H esperado
442.2, encontrado 442.4.

Procedimiento General EE ejemplificado para 4-ter-

butil—N—(4—cloro—2—[l,2,4]triazolo(4,3—a)pirimidin—3—il—

fenil)bencenosulfonamida

\}\/
NO; O ] e
H o

] " 12 N O=5.
. Phi{OACY, CHLCL 2 piridina JUNH N
o 3FeEOH & )%H/{”»&N
S
@]

Etapa 1: Un vial de escintilacién de 5 ml se cargod

con 2-hidrazinopirimidina (61 mg, 0.55 mol), 2-nitro-5-
clorobenzaldehido (112 mg, 0.60 mol) y MeOH (500 ﬁl) y se
calentd a 60°C durante 30 minutos. El MeOH se retird

entonces in vacuo y el sdélido resultante se lavdé con Et,0.
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El sélido crudo (30 mg) se suspendidé entonces en CH,Cl, (1 ml)
Yy se agregd diacetato de yodobenceno (39 mg, 0.12 mol). La
reaccidn se agitd a temperatura ambienté durante 30 minutos
después de lo cual se retird el solvente in vacuo. El
residuo resultante sé disolvid entonces en una solucién él
10% de NH4Cl saturado (acuoso) en EtOH Yy 8e agregd entonces
hierro (19 mg, 0.33 mol) y la reaccidn se agitdé a 80°C
durante 4 horas. El solvente se retird entonces in vacuo Y
el producto se purificd mediante cromatografia de gel de
silice para producir 4-cloro-2-[1,2,4]triazolo (4, 3-
alpirimidin-3-il-fenilamina como un aceite amarillo claro.
Etapa 2: wun vial de escintilacién de 4 ml se cargd
con la anilina anterior (10 mg, 0.04 mol), cloruro de tef—
butilfenilsulfonilo (11 mg, 0.05 mol) Yy piridina (300 ul).
La mezcla se calentd subsecuentemente a 60°C y se agitd
durante la noche. Al siguiente dia, la mezcla de reaccién ée
diluyd en EtOAc y se lavé con 1 N de HCL (acuoso) . La capa
organica se concentrd entonces y el residuo obtenido se

purificé mediante TLC de preparacidén para producir la

sulfonamida deseada: MS (ES) M + H esperado 442.1, encontrado

442.3.

Los compuestos en la Tabla 2 se prepararon mediante

. el procedimiento general indicado descrito anteriormente.

Los datos de MS (ES) [M+H]* se recolectaron y se compararon

con el valor esperado para confirmar 1la identidad del

%95 %
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Tabla 2

[
~J
N

— Compuestos preparados por medio de los

Procedimientos Generales y Datos de MS

Combinacién | Procedimiento [M+H]" [M+H]"
General Previsto Proceso
1 C 432.14 433.0
2 C 466.12 467.0
3 C 446.15 447.1
4 C 480.14 481.0
5 C 432.14 433.1
6 C 418.12 419.1
7 C 444 .14 445.1
8 C 446.15 447.0
9 D 488.16 489.1
10 D 448.13 449.1
11 C 474.19 475.1
12 C 488.16 489.1
13 C 460.17 461.1
14 C 472.17 473.1
15 C 448.13 449.1
16 C 470.13 471.1
17 C 434.12 435.0
18 C 432.14 433.1
19 C 460.17 461.1
20 T 487.18 488.1
- 21 D 518.18 519.1
22 C 420.14 421.1

%
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23 c 102.15 403.1
24 c 430.18 431.1
25 c 436.11 437.0
26 C 462.15 463.0
27 c 489.16 490.1
28 c 436.11 437.0
29 c 450.13 4511
30 C 404.11 405.0
31 c 418.12 419.0
32 i 459.15 160.1
33 D 474.15 475.0
34 D 474.15 475.0
35 c 460.13 461.0
36 C 436.11 437.1
37 T 161.17 462.0
38 C 446.15 4471
39 G 179.16 480.1
40 D 471.11 472.0
a1 P 162.15 163.1
42 c 462.15 163.1
43 c 460.17 461.1
a1 T 491.16 4921
45 S 465.14 166.1
46 D 516.20 517.1
47 C 506.16 507.0
48 3 479.16 480.0
49 S 493.17 494.1
50 S 191.16 452.0

260
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51 P 494 .16 495.1
52 P 522.15 523.1
53 C 478.12 479.0
54 C 478.12 479.0
55 T 465.10 466.0
56 T 478.12 . 480.0
57 U 480.14 481.0
58 U 464.11 465.0
59 P 466.12- 467.0
60 P 466.12 467 .4
61 P 466.12 467.0
62 P 480.14 481.0
63 P 506.16. 507.1
64 p 508.13 509.0
65 X 494.16‘ 495 .4
66 S 421.17 522 .4
67 \ 514.09 515.4
68 C 420.10 421.0
69 C 434.12 435.1
10 W 487.18 488.1
71 C 434.16 435.1
12 C 402.15 403.1
73 I 473.17 474 .1
74 C 416.17 417.1
75 I 459.15 460.1
76 C 422.10 423.0
77 I . 475.19 476.0

26(
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78 C 450.13 451.1
79 F 503.12 504.0
80 C 492.14 493.0
81 C 520.17 521.1
82 P 520.17 521.2
83 C 447.15 448.1
84 C 458.15 459.1
85 i 463.12 464.1
86. C 500.13 501.0
87 C 478.16 479.1
88 I 505.17 506.1
89 z 528.11 529.0
90 C 491.12 429.0
91 C 529.19 530.1
92 H 547.15 148.1
93 J 565.16 566.1
94 J 530.19 531.1
95 C 446.15 447.1
96 D 476.16 477.1
97 D 481.13 482.1
98 G 489.20 490.1
99 I 473.17 474.1
100 C 420.14 421 .1
101 C 474.15 475.1
102 D 474.15 4751
103 E 476.16 477.1
104 C 474.15 475.1
105 C 432.14 433.1

267
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106 i 491.16 192 .1
107 = 166.12 167.1
108 C 192.14 1731
109 I 477.14 4781
110 C 450.13 451.1.
111 D 185.10 190.0
112 T 491.16 492.1
113 T 473.17 1741
114 1 487.18 488 .2
115 p 492 .14 493.1

116 P 506.16 507.1
117 F 485.13 186.0
118 i 501.20 502.1
119 i 487.18 488.1
120 C 478.12 479.1
121 S 505.17 506.1
127 S 491.16 492.1
123 R 452.11 153.0
124 C 515.18 516.1
125 C 475.18 176.1
126 c 461.17 162.1
127 T 173.17 474.1
128 BB 123.17 1244
129 DD 141.18 442 .4
130 cc 442.17 1434
131 T 145.13 146.0
132 S 447.15 148.4
133 2A 156.18 157 .1
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134 N 461.13 462.1
135 L 465.10 466.0
136 c 166.12 467.4
137 v 466.12 467.4
138 S 475.18 476.4
139 T 480. 14 481.4
140 W 491.16 492.4
141 K 501.20 502.1
142 N 501.16 502.1
143 b 502.16 503.1
144 S 503.18 504.5
145 W 505.17 506.5
146 T 519.19 520.1
147 5 520.18 521.5
148 S 521.17 522.5
149 5 523.18 5245
150 D 530.21 531.1
151 5 534.20 535.6
152 S 535.18 536.5
153 b 537.13 538.0
154 S 549.20 550. 5
155 C 501.20 502.4
156 EE 441.1 442 1
157 c 502.00 502.9
158 c 516.01 516.9
159 c 512.01 512.9
160 c 519.99 520.9
161 T 563.00 563.9

36
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Medicidén de 1la Eficacia de los Moduladores de
Quimiocina

Andlisis in vitro

Puede wutilizarse una variedad de analisis para
evaluar los compuestos proporcionados en la presente,
incluyendo andlisis de sefializacidn, analisis de migracidn,
analisis de enlace de ligando, y otros andlisis de respuesta
celular. Pueden utilizarse andlisis de seflalizacidén del
receptor de quimiocina para medir la capacidad de un
compuesto, tal como un antagonista de CCR2 potencial, para
bloquear la seflalizacién inducida por el ligando CCR2 (e.g.,
MCP-1) o un antagonista de CCR9 potencial, para bloquear 1la
seflalizacidén inducida por el ligando CCR9 (e.g., TECK). Un
analisis de migracién puede utilizarse para medir 1la
capacidad de un compuesto de interés, tal como un antagonista
de gquimiocina posible, para bloquear 1la migracidén celular
mediada por quimiocina in vitro. Se cree que esta UGltima se
asemeja a la migracién celular inducida por gquimiocina in
vivo. Puede utilizarse un andlisis de enlace de ligando para
medir la capacidad de un compuesto, tal como un antagonista
de CCR2 potencia, para bloguear la interaccidén de MCP-1 con
Su receptor o un antagonista de CCR9 potencial para blogquear
la interaccién de TECK con su receptor.

En un analisis adecuado, se utiliza una proteina de

quimiocina (ya sea aislada o recombinante) que tiene al menos



e e

10

15

20

25

- 179 -

una propiedad, actividad o caracteristica funcional de una
proteina de gquimiocina de mamifero. La propiedad puede ser
una propiedad de enlace (por ejemplo, a un ligando o
inhibidor), una actividad de sefializacién (e.g., activacién
de una proteina G de mamifero, induccidén del incremento
rapido o transitorio en la concentracién del ion de calcio
libre citosélico), 1la funcién de respuesta celular (e.g.,
estimulacién de la quimiotaxis o la liberacién del mediador
inflamatorio mediante leucocitos) y lo similar.

El analisis puede ser un andlisis a base de células
que utiliza célula estable o transitoriamente transfectadas
con un vector o casete de expresidn que tiene una secuencia
de acido nucleico que codifica para el receptor de
quimiocina. También pueden utilizarse lineas celulares que
expresan naturalmente la -gquimiocina. Las células se
mantienen bajo condiciones apropiadas para la expresién del
receptor y se ponen en contacto con un agente putativo bajo
las condiciones apropiadas para que se presente el enlace.
El enlace puede detectarse utilizando técnicas estandar. Por
ejemplo, el grado de enlace puede determinarse en relacidén
con un control " adecuado (por ejemplo, en relacién con el
antecedente en ausencia de un agente putativo, o en relacién
a un ligando conocido). Opcionalmente, puede utilizarse una
fraccién celular tal como wuna fraccidén de membrana, que

contiene el receptor, en lugar de células completas.
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La deteccidn del enlace o formacidén de complejb
puede detectarse directa o indirectamente. Por ejemplo, el
agente putativo puede marcarse con una marca adecuada (e.g.,
marca fluorescente, marca guimioluminiscente, marca de
isdtopo, marca de enzima y lo similar) y el enlace puede
determinarse mediante la deteccidn de la. marca. El enlace
especifico y/o competitivo puede evaluarse mediante estudios
de competencia o desplazamiento, utilizando un agente o un
ligando no marcado (e.g., MCP-1 o TECK) como competidor.

Pueden utilizarse andlisis de inhibicién de eﬁlace
para evaluar los presentes compuestos. En estos analisis,
los compuestos se evalGan cbmo inhibidores del enlace de
ligando wutilizando, por ejemplo, MCP-1 o TECK. En una
modalidad, el receptor de CCR2 se pone en contacto con un

ligando tal como MCP-1 y se efectGa una medicién del enlace

del ligando. El receptor se pone en contacto entonces con un
agente de prueba en presencia de un ligando (e.g., MCP-1) vy
se efectda wuna segunda medicidn del enlace. En otra

modalidad, el receptor de CCR9 se pone en contacto con un
ligando tal como TECK y se efect@a una medicidn del enlace
del ligando. El receptor se pone en contacto entonces con un
agente de prueba en presencia de un ligando (e.g., TECK) y se
efectGia una segunda medicién de enlace. Una reduccidén en el
grado del enlace del ligando es indicativa de la inhibicién

del enlace por medio del agente de prueba. Los anadlisis de
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inhibicidén de enlace pueden llevarse a cabo utilizando
céiulas completas que expresan la quimiocina o una fraccién
de membrana a partir de células que expresan la guimiocina. .,
El enlace de un receptor de acoplamiento a la
proteina G, por ejemplo, mediante un agonista, puede dar como
resultando un evento de seflalizacién por el receptor. Por
consiguiente, los andlisig de seﬁalizécién. también pueden
utilizarse para evaluar los compuestos de la presente
invencién y la induccién de 1la funcién de sefializacién
mediante un agente puede monitorearse .utilizando cualquier
método adecuado. Por ejemplo, la actividad de la proteina G,

tal como la hidrélisis de GTP a GDP, o eventos de

sefializacidn posteriores desencadenados por el enlace al

receptor, pueden analizarse mediante métodos conocidos (ver,
por ejemplo, PCT/US97/15915; Neote et al., Cell 72:415425
(1993); Vvan Riper et al., J. Exp. Med., 177:851-856 (1993) vy
Dahinden et al., J. Exp. Med., 179:751-756 (1994)) .

También pueden utilizarse andlisis de quimiotaxis
para evaluar la funcién del receptor y( para evaluar 1los
compuestos proporcionados en la presente. Estos analisis se
basan en la migracién funcional de las células in vitro o in
vivo inducida por un agente Y pueden utilizarse para evaluar
el enlace y/o el efecto en la quimiotaxis de 1ligandos,

inhibidores o agonistas. Se conoce una variedad de analisis

de quimiotaxis en la técnica, Y puede utilizarse cualquier




10

15

20

25

- 182 -

analisis adecuado para evaluar los compuestos de la presente
invencidn. Ejemplos de andlisis adecuados incluyen aquellos
descritos en la PCT/US97/15915; Springer et al., WO 94/20142;
Berman et al., Tmmunol . Invest., 17:625—677 (1988) ; )%
Kavanaugh et al., J. Immunol., 146:4149-4156 (1991)).

Los andlisis de sefializacién de calcio miden la
concentracién del calcio al paso del tiempo, preferentemente
antes y después del enlace del receptor. Estos andlisis
pueden utilizarse para cuantificar la generacién de un
mediador de seflalizacién del receptor, Ca'*, seguido por el
enlace del receptor (o 1la ausencia del mismo). Estos
analisis son Gtiles para determinar 1la capacidad de un-
compuesto, tal como los de 1la presente invencidn, para
generar el mediador de sefializacidén del receptor mediante el
enlace a un receptor de interés. También, estos analisis son
Gtiles para determinar la capacidad de un compuesto, tal como
los de la presente invencién, para inhibir 1la generacidén del
mediador de sefializacién del receptor interfiriendo con el
enlace entre un receptor de interés y un ligando.

En analisis de sefilalizacién de calcio utilizados
para determinar la capacidad de un compuésto para interferir
con el enlace entre un receptor de quimioéina y un ligando de
quimiocina conocido, las células que expresan el receptor de
quimiocina (células que expresan CCR2 tales como las células

THP-1 o células que expresan CCR9 tales como la linea de
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células T células MOLT-4) se incuban primero con un compuesto
de interés tal como un antagonista de quimiocina potencial en
concentraciones incrementadas. El nOimero de células puede
ser de 10° a 5 x 10° células por pozo en una placa de
microtitulacién de 96 pozos. La concentracién del compuesto
dque se prueba puede variar de 0 a 100 uM. Después de un
periodo de incubacién (que puede variar de 5 a 60 minutos),

las células tratadas se colocan en una placa de visualizacidén

fluorométrica (FLIPR®) (disponible de Molecular Devices
Corp., Sunnyvale, CA) de acuerdo con las instrucciones del
fabricante. El sistema FLIPR® es muy conocido por los

expertos en la técnica como un método estandar para llevar a
cabo andlisis. Las células se estimuian entonces con una
cantidad apropiada del ligando de quimiocina (MCP-1 para CCR2
o TECK paré CCR9) a una concentracién final de 5-100 nM, y se
registra la seflal del incremento del calcio intracelular
(también 1llamado flujo ‘de calcio). .La eficacia de un
compuesto como un inhibidor de enlace entre 1la quimiocina vy
el ligando puede calcularse como un ICsy (la concentracidén
necesaria para ocasionar el 50% de inhibicién en la
seflalizacidn) o ICs, (a 90% de inhibicidn) .

Pueden 1llevarse a cabo andlisis de migracidn
celular in vitro (pero no se limitan a este formato)
utilizandb la microcamara de 96 pozos (llamada ChemoTx™). E1

sistema ChemoTX™ es muy conocido por los expertos en la

HIZ
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técnica como un tipo de instrumento de
quimiotactica/migracién celular. En este analisis, las

células que expresan CCR2 (tales como THP-1) o las células
que expresan CCRY9 (tales como MOLT-4) se incuban primero con
un compuesto de interés, tal como un posible antagonista de
CCR2 o CCR9, respectivamente, en concehtraciones
incrementadas. Tipicamente, se wutilizaron cincuenta mil
células por pozo, pero la cantidad puede variar de 10°-10°
Células por pozo. El ligando de quimiocina (por ejemplo, el
ligando de CCR2 MCP-1, tipicamente a 0.1 nM (pero puede
variar de 5-100 nM); o el ligando de CCR9_TECK, tipicamente a
50 nM (pero puede variar de 5-100 nM)), se coloca en la
camara inferior y se ensambla el aparato de migracidn.
Veinte microlitros de las células tratadas con el compuesto
de prueba se colocan entonces sobre la membrana. Sé permite
que tenga lugar la wmigracién a 37°C por un periodo de
tiempo, tipicamente 1.5 horas para CCR2 o 2.5 horas para
CCR9. Al final de la incubacién, el nﬁmefo de células que
migraron a través de la membrana hacia la camara inferior se
cuantifica. La eficacia de un compuesto como un inhibidor de
la migracién celular mediada por quimiocina se calcula como
un ICs; (concentracidn necesaria para reducir la migracién
celular por 50%) o ICq, (para 90% de inhibicién).
Eficacia in vivo de modelos para IBD humana

La infiltracién de células T en el intestino
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delgado y el colon se ha vinculado con 1la .patogénesis de
enfermedades inflamatorias intestinales que incluyén
enfermedad Coeliac, enfermedad de Crohn y colitis ulcerativa.
Se cree que el blogueo del trafico de poblaciones relevantes
de células T al intestino es un procedimiento efectivo para
tratar IBD humana. El CCR9 se expresa en células T que se
albergan en el intestino en sangre periférica, elevado en
pacientes con inflamacién del intestino delgado tal como en
la enfermedad de Crohn y la enfermedad Coeliac. El liganao
CCRY9 TECK se expresa en el intestino delgado. Por tanto, se
cree que este par de ligando-receptor juega un papel en el
desarrollo de IBD mediante la migracién de las células T al
intestino. Existen diversos modelos animales y pueden
utilizarse para evaluar los compuestos de interés, tales como
los antagonistas de CCR9 potenciales, por su capacidad para
afectar tal migracién de células Y y/o la condicién o
enfermedad, lo cual puede permitir predicciones de eficacia
de los antagonistas en humanos.

Modelos animales convpatologia similar a la colitis
ulcerativa humana

Un modelo murinoc descrito por Panwala v
colaboradores (Panwala, et al., J.‘Immunol., 161(10) :5733-44
(1998)) implica la supresién genética del gen murino
resistente a farmacos miltiples (MDR) . Los ratones knockout

de MDR (MDR-1-) son susceptibles a desarrollar severa

314
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inflamacién intestinal espont&nea cuando se mantienen bajo
condiciones especificas de instalaciones libres de patdgenos.
La inflamacién intestinal observada en ratones MDR-1- tiene
una patologia similar a la de 1la enfermedad inflamatoria
intestinal humanab(IBD) Yy se define por la infiltracidn de
células T tipo Thl en la lamina propria dél intestino gruesd.

Otro modelo murino se describié por Davidson et
al., J. Exp. Med., 184(1):241-51 (1986) . En este modelo, él
gel IL-10 murino se suprimié y los ratones se volvierén
deficientes en la produccién de interleucina 10 (IL—lO—l~j.
Estos ratones desarrollan una enfermedad inflamatoria
intestinal (IBD) crénica que predomina en el colon y que
comparte caracteristicas histOpatolégicés‘con la IBD humana.

Otro modelo murino para IBD se ha descrito por
Powrie et al., 1Int. Immunol., 5(11):1461-71 (1993), en el
de ratones inmunocompetentes, se purifica vy se transfiefe
adoptivamente en ratones inmunodeficienﬁes (tal como 1los
ratones C.B-17 scid). El animal restaurado con la poblacidn
de células T CD45RbaltoCD4+ desarrolld una enfermedad de
desgaste letal con sevéron infiltrados de célula mononuclear
en el colon, patolégicamente similar a la IBD humana.

Modelos murinos con patologia similar a ia

enfermedad de Crohn humana

Modelo TNF ARE (-1-). El papel de TNF en la
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enfermedad de Crohn en humanos se ha demostrado mas
recientemente por el éxito del tratamiento utilizando
anticuerpo anti-THF alfa por Targan et al., N. Engl. J. Med.,
337 (15) :1029-35 (1997) . Los ratones con produccién
aberrante de TNF-alfa debido a la alteracidén genética en el
gen TNF (ARE-1-) desarrollan enfermedades inflamatori%s
intestinales tipo Crohn (ver Kontoyiannis et al., Immunity.,

10(3):387-98 (1999)).

Modelo SAMP/yit. Este modelo se describe por
Kosiewicz et al., J. Clin. Invest, 107(6):695-702 (2001). La
cepa de ratdn SAMP/Yit, desarrolla espontdneamente una
inflamacién crénica localizada en terminal iliaca. La

ileitis resultante se caracteriza por la infiltracidén masiva

- de linfocitos T activados en la lamina propria y contiene una

marcada semejanza con la enfermedad de Crohn humana.

Ejemplos de andlisis in vitro

Reactivosg

Las células THP-1 vy las células MOLT-4 se
obtuvieron del American Type Culture Collection (Manassaé,
VA) y se cultivaron en medio de cultivo de tejido RPMI
suplementado con suero fetal de ternera al 10% (FCS) en un
incubador de CO, humidificado al 5% a 37°C. Las proteinaslde

quimiocina recombinante humana MCP-1 y TECK se obtuvieron de

‘R&D Systems (Minneapolis, MN). La proteina MCP-1 marcada con

**°I se obtuvo de Amersham (Piscataway, NJ). Las microcamaras
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de quimiotaxis ChemoTX® se adquirieron de Neuro Probe
(Gaithersburg, MD). Los equipos de proliferacién celulgr
CYQUANT® se adquirieron de Molecular Probes (Eugene, Oregon).
El colorante de indicador de calcio Fluo-4 AM se adquirid de
Molecular Devices (Mountain View, CA).
 RAnalisis convencional de migracién

Se utilizdé el andlisis convencional de migracign
para determinar la eficacia de potenciales antagonistas del
receptor para Dbloquear la migracién mediada mediante
quimiocinas (tales como CCR2 y CCRY9). Este anilisis se llevé

a cabo rutinariamente utilizando el sistema de microcamara

ChemoTX® con una membrana de policarbonato de tamafio de poro

de 5 um. Para comenzar con tal andlisis, las células que .

eéxpresan quimiocina (tales como las células THP-1 para él
analisis de CCR2 y las células MOLT-4 para el anadlisis de
CCRY9) se cosecharon mediante centrifugacién de 1la suspensioén
celular a 1000 RPM en una centrifuga GS-6R Beckman. El
granulo celular se resuspendid en amortiguador de quimiotaxis
(HBSS con O.l% de BSA) a 10 x 10° céldlas/ml para el andlisis
de CCR2 (5 x 10° células/ml para el andlisis de CCR9). Lés
compuestos de prueba en las concentréciones deseadas ée
prepararon a partir de soluciones de reserva de 10 mM
mediante diluciones seriales en amortiguador de quimiotaxié.
Se mezcld un volumen igual de células Yy compuestos se

mezclaron y se incubaron a temperatura ambiente durante 15
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minutos. Enseguida, se transfirieron 20 ul de la mezcla a ;a
membrana porosa de una microcamara de migracidén, con 29 ul de
ligando de quimiocina (0.1 nM de proteina MCP-1 de quimiocina
para el andlisis de CCR2 o 50 nm de proteina TECK de
quimiocina para el andlisis CCR9) colocados en la céamara
inferior. Después de la incubacién a 37°C (90 minutos para
CCR2; 150 minutos para CCRY9), durante lo cual las células
migraron contra el gradiente de quimiocina, el andlisis se
termind retirando las gotas celulares de la parte superiér
del filtro. Para cuantificar las células migradas a través
de la membrana se agregaron 5 ul de solucidn de 7X CyQUANT® a
cada pozo en la camara inferior, y la sefial de fluorescencia
se midié en un lector de placa de fluorescencia Spectrafluor
Plus (TECAN, Durham, NQ). El grado de inhibicién se
determiné comparando las sefiales de migracidén entre las
células tratadas con el compuesto y las no tratadas. E1l
calculo de IC;, se llevd a cabo ademds mediante analisis de
regresidén no lineales cuadrados utilizando el Graphpad Prism
(Graphpad Software, San Diego, CA).

Andlisis BiRAM

La seleccién primaria para identificar antagonistas
de quimiocina se llevd a cabo utilizando an&dlisis BiRAM (WO
02101350, US2004023286), que detecta golpes potenciales por
Su capacidad @para activar 1la migracién celular bajo

concentracidén inhibidora de quimiocina. Para comenzar con
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tal analisis, las células que expresan quimiocina (tales como
las células THP-1 para el andlisis de CCR2 y las células
MOLT-4 para el analisis de CCR9) se cosecharon medianfe
centrifugacidén de 1la suspensidén celular a 1000 RPM en 'uha
centrifuga GS-6R Beckman. El granulo celular se resuspendié
en amortiguador de quimiotaxis (HBSS con 0.1% de BSA) a 10 x
10° células/ml para el andlisis de CCR2 (5 x 10° células/ml
para el andlisis de CCR9). Veinticinco microlitros de
células se mezclaron con un volumen igual de un compuesto de
prueba diluido a 20 uM en el mismo amortiguador. Veinte
microlitros de la mezcla se transfirieron en el filtro en la
camara superior de quimiotaxis, conteniendo los 29 ul de la
solucidén de quimiocina, el ligando de quimiocina (100 nM ae
quimiocina MCP-1 y proteina MIP-lalfa para el an&lisis de
CCR2 o 500 nm de proteina TECK de gquimiocina para el andlisis
de CCR9) se colocd en la cémara inferior. Después de uﬁa
incubacidén a 37°C (90 minutos para CCR2; 150 minutos pafa
CCRY9), el andlisis termind retirando las gotas celulares de
la parte superior del filtro. Para cuantificar las célulés
migradas a través de la membrana se agregaron 5 ul de
solucidn de 7X CyQUANT® a cada pozo en la camara inferior,.y
la sefial de fluorescencia se mididé en un lector de placa de
fluorescencia Spectrafluor Plus (TECAN, Durham, NC).

Para la selecciédn de los golpes potenciales, el

nivel de activacidén de migracién se calculd como indice RAM,
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la proporcidén entre la sefial de un pozo particular y la sefial
media de la placa completa. Los compuestos con un indice RAM
mayor que 1.5 para el andlisis de CCR2 (1.8 para el analisis
de CCR9) se consideraron RAM positivos, y se seleccionaron
para las determinaciones de ICsy, en analisis funcionales
convencionales.

Analisis de flujo de calcio

El andlisis de flujo de calcio mide el incremenﬁo
en el calcio intracelular después de la activacién del
ieceptor inducida por el 1ligando. En 1la seleccidn de
antagonistas de quimiocina, se utilizd un andlisis secundario

llevado a cabo en una maquina FLIPR® (Molecular Devices,

Mountain View, CA). Para comenzar un andlisis, las células

que expresan quimiocina (tales como las células THP-1 para el
analisis de CCR2 y las células MOLT-4 para el andlisis de
CCR9) se cosecharon mediante centrifugacién de la suspensién
celular y se resuspendieron a 1.5 x 10° células/ml en HBSS
(con suero fetal de ternera al 1%). Las células se marcaron
con un colorante indicador de calcio Fluo-4 AM durante 45
minutos a 37°C con agitacidn suave. Después de 1la
incubacién, las células se granularon, se lavaron una vez con
HBSS y se resuspendieron en el mismo amortiguador a una
densidad de 1.6 x 10° células/ml. Cien microlitros de
células marcadas se mezclaron con 10 ul del . compuesto de

prueba a las concentraciones apropiadas en una placa de
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andlisis. La proteina de (quimiocina (MCP-1 a una
concentracidén final de 0.1 nM para el andlisis de CCR2 o TECK
a una concentracidn final de 25 nM para el andlisis de CCR9)
para activar el receptor. El grado de inhibicién ée
determind comparando las sefiales de calcio entre células
tratadas con el compuesto y las no tratadas. Los calculos de
ICso se llevaron a cabo ademds mediante andlisis de regresidn
ﬁo lineales cuadrados utilizando el Graphpad Prism (Graphpad
Software, San Diego, CA).

Anélisis de enlace de ligando

Se utilizé el andlisis de enlace de ligando para
determinar la capacidad de antagonistas de CCR2 potenciales
para bloquear la interaccién entre CCR2 y su ligando MCP-1.
Las células THP-1 que expresan CCR2 se centrifugaron y se
resuspendieron en amortiguador de andlisis (20 mM HEPES PH
7.1, 140 mM de NaCl, 1 mM de CaCl,, 5. mM de MgCl, vy cén
albimina de suero bovino al 0.2%) a una concentracién de 2.2

x 10° células/ml. Los analisis de enlace se adaptaron como

sigue. Primero se agregaron 0.09 ml de células (1 x 10°

células THP-1/pozo) a las placas de andlisis conteniendo los
compuestos, proporcionando una concentracién final de -2-10
uM de cada compuesto para la seleccién (o parte de una

respuesta a la dosis para las determinaciones de I1Cs5, del

compuestd). Después se agregaron 0.09 ml de MCP-1 marcado

125
I

con (obtenido de Amersham; Piscataway, NJ) diluido en
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amortiguador de anadlisis a una concentracidén final de -50 pM,
produciendo -30,000 cpm por pozo, las placas se sellaron y Se
incubaron durante aproximadamente 3 horas a 4°C en una
plataforma de agitacidn. Las reacciones se aspiraron sobre
5 filtros de vidrio GF/B pre-embebidos en solucién de
polietilenoimina (PEI) al 0.3% en un cosechador de células al
vacio (Packard Instruments: Meriden, CT). Se agregd fluiao

de escintilacidén (50 ul; Microscint 20, Packard Instruments)

a cada pozo, las placas se sellaron y se mwidid la
‘ 10 radiactividad en wun contador de escintilacién Top Count
(Packard Instruments). Los pozos de control conteniendo ya

sea solo diluyente (para cuentas totales) o exceso de MCP;l

(1 ug/ml, para enlace no especifico) se utilizaron pafa

calcular el porcentaje de inhibicién totél para el compuesté.

15 El programa computarizado Prism de CGraphpad Inc. (San Diegq,

CA) se utilizd para calcular los valores ICs,. Los valores

ICs, son équellas concentraciones requeridas para reducir él
enlace del MCP-1 marcado al receptor por 50%.

Descubrimiento de antagonistas de quimiocina

‘ 20 El descubrimiento de antagonistas de quimiocina se

llevd a cabo en dos etapas: Primero, se utilizé un andlisis

BiRAM para seleccionar una biblioteca de compuestos de uﬁa

manera en alto rendimiento. El andlisis detectd compuestos

por su capacidad de ocasionar una sefial de migracién positiva

25 bajo una condicidén BiRAM. Segundo, los compuestos BiRAM

e e
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positivos se probaron para determinar sus valores Iéw
utilizando la migracién convencional, andlisis de flujo de
calcio y anédlisis de enlace de ligando.

Por ejemplo, en una seleccién de aproximadamente
100,000 compuestos, 2000 pozos individuales que representan
aproximadamente el 2% de los compuestos totales, mostraron un
indice RAM deseado (mayor que 1.5 para CCR2; mayor que 1.8
para CCR9). Estos compuestos se separaron y se probaron de
nuevo en pozos en duplicado mediante andlisis RAM. Un total
de 156 compuestos se confirmaron BiRAM positivos.

Dado que una sefial BiRAM positiva indica solamenée
la presencia de un antagonista del receptor y no qué tan
fuertemente bloquea las funciones del receptor, 155
compuestos BiRAM positivos se probaron adicionalmente por la
potencia en andlisis convencionales de migracidén, flujo de
calcio, y de enlace de ligando. Las determinaciones de IC”
en este sub-conjunto descubrieron varios compuestos con un
ICs0 menor que 1 uM y que no inhibieron otros receptores de
quimiocina examinados a niveles significativos.

Eficacia in vivo

Se conduce un estﬁdio de 17 dias de artritis
inducida por colégeno tipo II para evaluar los efectos de un
modulador en hinchazén clinica de tobillo inducida por
artritis. La artritis inducida por colédgeno en ratas es un

modelo experimental de poliartritis que se ha utilizado
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ampliamente . para pruebas preclinicas de numerosos agentes
anti-artriticos {ver Trentham et al., J. Exp. Med. ,
146(3) :857-868 (1997). Bendele et al., Toxicologic Pathol.,
27:134-142 (1999), Bendele et al., Artritis Rheum., 42:498-
506 (1999)). Las caracteristicas de este modelo son el
inicio y el progreso confiable de una robusta inflamacién
poliarticular facilmente medible, marcada destruccidn de
cartilagos en asociacidén con formacidn de‘panus y reabsorcidn
Osea de suave a moderada y proliferacién Gsea periosteal.

Se anestesian ratas Lewis hembra (aproximadamente
de 0.2 kilogramos) con isoflurano y se inyectan con adyuvante
incompleto de Freund conteniendo 2 mg/ml de coladgeno bovino
tipo IT en la base del rabo y en dos sitios del lomo en 1los
dias 0 a 6 de este estudio de 17 dias. El modulador de
prueba se dosifica diariamente mediante inyeccidén subcuténga
desde el dia 9 hasta el dia 17 en una dosis de 100 mg/kg vy un
volumen de 1 ml/kg en el siguiente vehiculo (24.5% Cremaphore
EL, ‘24.5% aceite comin, 1% Dbencilalcohol >y 50% agua
destilada) . Laé mediciones de calibre del didmetro de 1la
articulacidén del tobillo se toman diariamente y la reduccidn
de la hinchazén de la articulacidén se toma como una medida de
eficacia. |

Los ratones knockout MDRla gue carecen del gen P-
glicoproteina, desarrollan espontdneamente colitis bajo una

condicién especifica libre de patdgeno. La patologia en
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estos animales se ha caracterizado como inflamacidén mediada
por células T tipo Thl, similar a la colitis ulcerativa en

humanos. La enfermedad normalmente comienza a desarrollarse

alrededor de las 8-10 semanas después del nacimiento. Sin

embargo, las edades a las cuales emerge la enfermedad y el
nivel final de penetracién varian frecuentemente de manera
considerable entre diferentes instalaciones de animales.

En un estudio wutilizando 1los ratones knockout
MDRla, se evalGa un antagonista de CCR9Y por administracidn
profildctica por su capacidad para retafdar el inicio de 1la
enfermedad. Se dosifica a ratones hembra (n = 34) con 50
mg/kg dos veces al dia mediante inyecciones subcuténeas
durante 14 semanas consecutivas comenzando a la edad de 10
semanas. El estudio se evalta por retraso en el crecimiento
asociado con IBD.

Evaluacién de un modulador de prueba en un modelo
de rata de inflamacién peritoneal inducida por tioglicolato

Se conduce un estudio de 2 dias de inflamacidn

inducida por tioglicolato para evaluar losg efectos del

modulador de prueba. Las caracteristicas de este modelo son

el inicio y progreso confiable de robusto infiltrado celulér
inflamatorio facilmente medible. Para la induccidén de
peritonitis inflamatoria en ratas Lewis, se'inyecta Brewei—
tioglicolato (1.0 ml, solucién al 4% en agua destiladé)

intraperitoneal (i.p.). Antes de esta inyeccidn, el grupo de
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tratamiento recibid el modulador o el vehiculo de prueba y él
grupo de control recibid el mismo voiumen de PBS co&o
inyeccidén intraperitoneal. Después de 2 dias, se llevé'ﬁa
cabo un lavado peritoneal con PBS helado conteniendo 1 mM ée
EDTA. Las células recuperadas se cuentan con un contadér
celular (Coulter Counter; Coulter Pharmaceutical, Palo Aléo
CA) y se identificaron 1los monocitos/macréfagos median%e
citometria de flujo utilizando propiedades de dispersidn ée
luz.

Evaluacién de un modulador de prueba en un modeio
de ratédn de infeccidén bacteriana

Se conduce un estudio de 1 dia de infeccidn pér
streptococcus pneumoniae para evaluar los efectos dél
modulador de prueba. El modelo mide la infeccidn bacteriaﬁa
Y 5& esparce en un animal después de la infeccidn pulmonar

con cultivos bacterianos vivos, medidos mediante el

infiltrado celular inflamatorio y la evaluacién de la carga -

bacteriana. Los ratones C57/B6 se inoculan intranasalmenée
con LD50 400 CFU en el dia 0. Los grupos se tratan vya séa
con modulador de prueba o con control de vehiculo 1 dia antés
de la inoculacién bacteriana y dos veces diariamente a io
largo del estudio. La carga bacteriana se mide a las 24
horas colocando en placas diluciones seriales de tejiéo
pulmonar homogeneizado en placas de agar y contando lés

colonias.

k.
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Pharmacologias que se wutilizan en conjuncién con
compuestos de CCR2

Los agentes farmacolégicos que pueden utilizarse én
conjuncién con los antagonistas de CCR2 de la presen%e
invencidn, incluyen aquellos utilizados para los tratamientos
de aterosclerosis, Trestenosis, esclerosis miltiple, fibrosis
pulmonar, enfermedad inflamatoria intestinal, artritis
reumatoide, enfermedad de injerto contra huésped, fibrosis
renal, psoriasis, rechazo al transplante, obesidad,

diabetes, hipercolesterolemia y céancer.

En las siguientes tablas, se proporcionan las
estructuras Y la actividad para los compuestos
representativos descritos en la presente. La actividad se

proporciona como sigue para cualquiera o ambos anadlisis de
quimiotaxis y/o andlisis de movilizacién de calcio descritos
anteriormente.

Tabla 3: Compuestos con actividad CCRY9 en uno de
los andlisis de quimiotaxis, enlace o movilizacién de calcié,

con IC50 < 1000 nM.
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Tabla 4: Compuestos con actividad CCR2 en uno de

los andlisis de gquimiotaxis, enlace o movilizacién de calcio,

con IC50 < 1000 nM.

157 158 159
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160
10 S
LA o

En consecuencia, se pretende que la descripcidn

15 detallada anterior se considere ilustrativa mas que
limitante, y que se entienda gque son las reivindicaciones
siguientes, incluyendo todos los equivalentes, las que

pretenden definir el espiritu y alcance de esta invencién.




10

15

20

25

- 210 -
REIVINDICACIONES
1. Un compuesto de la férmula (I) o una sal del

mismo:

en donde

Ar se selecciona del grupo que consiste de arilo Ce.
10 Sustituido o no sustituido Yy un heterocarilo de 5 a 10
miembros sustituido o no sustituido;

Y% Y5, Yo \% Y’ se seleccionan cada uho
independientemente del grupo que consiste de hidrdégeno,
halégeno, -CN, -C(O)R"™, -CO;R'™, -C(O)NRMR!®, -0R'®, -0C(0)R!?,

-OC (O)NR™R'®, -SR', -S(0)R'>, -5(0),R'®, -S(0),NRY¥RY®,  -NO,,

NR'R', ~NR¥°C (0)R®, -NR**C (0) OR'®, ~NR'>S (0) ,R'®, -

NR”C(O)NR1%$7, alguilo C;.3 sustituido o no sustituido,
alguenilo C,.3 sustituido o no sustituido, alquinilo C,_g
sustituido o no sustituido, heterociclilo de 3 a 10 miembrbs
sustituido o no sustituido, arilo Cg.;9 sustituido o no
sustituido, vy heteroarilo dée 5 a 10 miembros sustituido o no
sustituido;

R, R'® vy RV se seleccionan  cada uno

independientemente del grupo que consiste de hidrdégeno,

ol
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alquilo Ci;.gy sustituido o no sustituido, alquenilo C,_g

sustituido o no sustituido, algquinilo C,.g sustituido o no.

sustituido, arilo Cé-10  sustituido o no sustituido,
hetercarilo de 5 a 10 miembros sustituido o no sustituido Y
heterociclilo de 3 a 10 miembros sustituido o no sustituido;
Yy

R™ y R, R¥™ y R o R y RY conjuntamente con los
dtomos a los cuales se encuentran unidos, pueden formar ﬁn
anillo de 5, 6 o 7 miembros sustituido o no sustituido;

R' se selecciona del grupo gque consiste de
hidrégeno, -C(O)R”, -COR’, -C(O)NR'R®, -S(O)R’, -S(O),R?, -
S (0) ,NR'R?®, alquilo Ci.gy sustituido o no sustituido, alquenilo
Ca_g sustituido o no sustituido, alquinilo C,.g sustitﬁido O no
sustituido, heterociclilo de 3 a 10 miembros sustituido o no
sustituido, arild Cs-10 sustituido o no sustituido, o
heterocarilo de 5 a 10 miembros sustituido o no sustituido;

R®* se selecciona del grupo que consiste de
hidrégeno, halégeno, -CN, -C(0)R’, -CO,R’, -C(O)NR'R?, -OR’, -
OC(0)R’, -0C(0)NR'R®, -SR7, -S(O)R’, -S(0O).R’, ~5(0) ,NR'R®, —NQZ,
-NR'R®,  -NR'C(O)R®, -NR’C(O)OR®, -NR’S(0),R®, -NR'C (0) NR®R?,
alquilo C;.3 sustituido o no sﬁstituido, alquenilo C,._g
sustituido o no sustituido, alguinilo C;.4 sustituido o no
sustituido, heterociclilo de 3 a 10 miembros sustituido o no
sustituido, arilo C¢.i19 sustituido o no sustituido, .y

heterocarilo de 5 a 10 miembros sustituido o no sustituido;

.Q(K
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R, R® y R? se seleccionan cada uno
independientemente del grupo que consiste de hidrdgeno,
alquilo Cj.3 sustituido o no sustituido, alquenilo Cgﬂ
sustituido o no sustituido, alquinilo C,.g sustituido o no
sustituido, arilo Ce-10 sustituido o) no sustituido,
heterocarilo de 5 a 10 miembros sustituido o no sustituido vy
heterociclilo de 3 a 10 miembros sustituido o no sustituido;

R’ y R®, R® Y% R o R’ Y% R? conjuntamente con los
atomos a los cualés se encuentran unidos, pueden formar un
anillo de 5, 6 o 7 miembros sustituido o no sustituido; vy

en donde R' y R? conjuntamente con los &tomos a lés
cuales se encuentran unidos, pueden formar un anillo de 5, 6
o 7 miembros sustituido o no sustituido.

2. El compuesto de la reivindicacién 1 o una sal

del mismo, de la férmula (II):

en donde - m
Xl, X2, X3,  x % X5 se seleccionan cada uno
independientemente del grupo que consiste de hidrdégeno,

haldégeno, alquilo Cjg sustituido o no sustituido, alqueniio
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Cz-g sustituido o no sustituido, alguiniloc C.gy sustituido o no
sustituido, -CN, -NO,, -C(O)R', -CO,R, -C(O)NRR, -_OR'®,
OC(0)RY, -OC(O)NRY™RY®, -NO,, -NR'C(0)R™, . NR'®C(0)NRYR?°,
NR'R™, -NRYCO,R™, NR¥S(0),R'®, -SRY®, -5(0)R*®, -5 (0),R'?,
S (0) ,NR'®R*?, arilo  Ce.10 sustituidg o no sustituido,
heteroarilo de 5 a 10 miembros sustituido o no sustituido vy
heterociclilo de 3 a 10 miembros sustituido o no sustituido;

R”, R"® Yy R*° se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno,
alqgilo Ci-s sustituido o no sustituido, alquenilo C,.g
sustituido o no sustituido, alquinilo C,.4 sustituido o no
sustituido, arilo Ce_10 sustituido o no sustituido,
heteroarilo de 5 a 10 miembros sustituido O no sustituido vy
heterociclilo de 3 a 10 miembros sustituido o no sustituido;
Y

R y RY, R!® y R? o R!® y R?*® conjuntamente con los
adtomos a los cuales sge éncuentran unidos, pueden formar un
anillo de 5, 6 o 7 miembros sustituido o no sustituido.

3. El compuesto de la reivindicacidn 2, O una sal
del mismo, en donde

X' se selecciona del grupo que consiste de
halégeno, alquilo Ci.4, sustituido o ﬁo sustituido, -OR'E,
NR™R*,y heterociclilo de 3 a 10 miembros sustituido o no
sustituido;

Y’ es hidrégeno;
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Yq, Yo y y*® se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno,
halégeno, -CN, -CO,R*>, -C(0)NR?R!S;

R' se selecciona del grupo dgue consiste de‘alquilo
Ci-g sustituido o no sustituido, heterociclilo de 3 a 10
miembros sustituido o no sustituido, arilo Cgy9 sustituido ‘o
no sustituido y heterocarilo de 5 a 10 miembros sustituido o
no sustituido; vy

R? se selecciona del grupo qgue consiste de
hidrdgeno, alquilo Cig sustituido o} no sustituido,
heterociclilo de 3 a 10 miembros sustituido o no sustituido,
arilo Cg.1p sustituido o no sustituido y heterocarilo de 5 a 10
miembros sustituido o no sustituido.

4. El compuesto de la reivindicacién 2, o una sal

del mismo, de la Férmula (III):

¥

i

(i
en-donde al menos uno de X! y X* son diferentes a

hidrégeno y al menos uno de Y* y Y’ son diferentes a

hidrégeno.

5. El compuesto de la reivindicacién 4, o una sal
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del mismo, de la férmula (III):

en donde X°? es hidrégeno o halégenof‘ Y* es
hidrégeno, haldégeno o -CN; y X! y X° son diferentes a
hidrégeno.

6. El compuesto de la reivindicacién 5, o una sal
del mismo, en donde

X' se selecciona del grupo Que consiste de alquilo
Ci-g sustituido o no sustituido, ~OR'®, -NR!®R?? y heterociclilo
de 3 a 10 miembros sustituido o no sustituido;

Y° se selecciona del grupo que consiste de
halégeno, -CN, -CO,R'®, y -C(0)NR!®R?S;

R' se selecciona del grupo que consiste de alquilo
Ci-g sustituido o no sustituido, heterociclilo de 3 a 10
miembros sustituido o no sustituido, arilo Cg.3p sustituido o
no sustituido y heterocarilo de 5 a 10 miembros sustituidovo
no sustituido; vy

R® es hidroégeno.

7. El compuesto de la reivindicacién 6, o0 una sal

del mismo, de la férmula (VIIT)
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en donde W es NH u 0; y n es 0, 1 o 2.
8. El compuesto de 1la reivinaicacién 4 o una sal
del mismo, en donde
X! es haloégeno;
5 X% es halégeno o -CFs;
Y es haldgeno;
Y® es hidrégeno o halégeno;
R' es arilo o heteroarilo; vy
R? es hidrégeno o alquilo C;g sustituido O no
._ 10 sustituido.
| 9. El compuesto de la reivindicacién 8 ©0 una sal

del mismo de la férmula (V) :

15

10. E1 compuesto de la reivindicacién 2, o una sal

. 20 del mismo de la férmula (IV):

25

e
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en donde Y* eé hidrégeno o fluoro; y X' y Y° son
diferentes a hidrégeno.

11. El compuesto de 1la reivindicacién 10, o wuna
sal del mismo, en donde

X' se selecciona del grupo que consiste de alquilo
Ci-s sustituido o no sustituido, -OR'®, -NR'®R?? v heterociclilo
de 3 a 10 miembros sustituido o no sustituido;

Y’ se selecciona del grupo gue consiste de
haldégeno, -CN, -CO,R', -C(0)NR™R';

R' se selecciona del grupo que consiste de alquilo
Ci-s sustituido o no sustituido, heterociclilo de 3 a 10
miembros sustituido o no sustituido, arilo C¢.i, sustituido o
no sustituido y heterocarilo de 5 a 10 miembfos sustituido o
no sustituido; vy

R se selecciona del grupo gue consiste de
hidrégeno, alquilo Ci-g sustituido o} no sustituido,
heterociclilo de 3 a 10 miembros sustituido o no sustituido,
arilo Ce.1p sustituido o no sustituido y heteroarilo de 5 a 10
miembros sustituido o no sustituido.

12. El compuesto de la reivindicacidén 11, o wuna

sal del mismo, de la férmula (VI):




1": 10

15 -

25

e -

- 218 - Ge?

Ci
v
en donde Y*! es hidrdégeno o haldgeno.

13. El1 compuesto de la reivindicacién 12, o una

sal del mismo, de la férmula (VII):

en donde

Y* es hidrdégeno o halégeno; vy

R* v R* son cada uno independientemente hidrégeno,
alquilo Ci_p no sustituido o} sustituido, o) R’ % R*
conjuntamente con el carbono al cual sustituyen forman un
anillo carbociclico de 3-10 miembros, heterociclico de 4-10

miembros, heteroarilo de 5-10 miembros o un anillo de arilo

de 6-10 miembros.
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14. El compuesto de la reivindicacién 13 o una sal
del mismo, en donde R’ es hidrégeno.

15. E1l compuesto de la reivindicacidn 1,
seleccionado del grupo que consiste de

4-ter-butil-N-(4-cloro-2-(4,5-diisopropil-4H-1,2,4-

~ triazol-3-il) fenil)bencenosulfonamida;

4-ter-butil-N-(4-cloro-2-(4,5-dimetil-4H-1,2,4-
triazol-3-il)fenil)bencenosulfonamida;
4—te£—butil—N—(4-cloro—2—(4—ciclopentil—S—metil—4H—
1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter¥butil—N—(4-cloro—2—(4—ciclopropil—S—metil—4H—
1,2,4—triazol—3-il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-etil-5-metil-4H-1,2,4-
triazol-3-il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (4-isopropil-4H-1,2,4-
triazol-3-il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (4-isopropil-5-metil-4H-
l,2,4—triazol-3—il)fenil)bencenosulfonamida;
4—ter¥butil—Nf(4—cloro—2—(4—metil—5—(tetrahidro~2H—
piran—4—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4-fenil-4H-1,2,4-triazol-
3-il) fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5- (metoximetil) -4-metil-
4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;

4—ter—butil-N—(4—cloro—2—(5—etil—§—isopropil~4H—
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1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(S—isopropil;4—meti1—4H—
1,2,4—triazol—3-il)fenil)bencenosulfonamida;
4—ter—butil—N-(4—cloro—2—(5—metil—4—(lH—pirazol—3—
il)~4H—1,2,4—triazol—3—i1)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—metil—4—(piridin—Z—il)—
4H-1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-tér—butil—N—(4—cloro—2—(5—metil—4—(piridin—4—il)—
4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (5-metil-4- (tetrahidro-2H-
piran—4—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter-butil—N—(4—cloro—2—(5—metil—4—fenil—4H—l,2,4—
triazol—B—il)fenil)bencenosulfonamida;
4—ter;butil—N—(4—cloro—2—(5—metil—4H—l,2,4—triazol—
3—i1)fenil)bencenosulfonamida;
N—(4—cloro—2~(4—isopropil—5—metil—4H—1,2,4—triazol;
3—il)fenil)—4—isopropoxibencenosulfdnamida;
N—(2—(3—(2—(4—ter—butilfenilsulfonamido)—5—
clorofenil)—5—metil~4H~l,2,4—triazol—4—i1)etil)acetamida;
(R)-4-ter-butil-N- (4-cloro-2- (4-metil-5-
(tetrahidrofuran—2~il)~4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
| (S)—4—ter—butil—N—(4,5—difluoro—2—(4—pirrolidin—3—
il)—4H—1,2,4—triazol~3«il)fenil)bencenosulfonamida;

(S)—4—ter—butil—N—(4—cloro-2—(4—(1~hidroxipropan-2—
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il)—5—meti1—4H—l,2,4—triazol—3—il)feﬁil)bencenosulfonamida;
(S)-4-ter-butil-N-(4-cloro-2-(4- (pirrolidin-3-1i1) -

4H-1,2,4—triazol—3—il)fenil)bencenosulfonamida;
(S)-4-ter-butil-N- (4-cloro-2- (4-metil-5-

(tetrahidrofuran-2-il)-4H-1,2,4-triazol-3-

il) fenil) bencenosulfonamida;
4—ter-butil—N—(2—(4—etil—4H—l,2,4—triazol—3—il)—

4,5-difluorofenil)bencenosul fonamida;

4-ter—butil—N—(2—(4—etil—4H—1,2,4—triazol—3—il)—5—

. fluorofenil)bencenosulfonamida;

4-ter-butil-N-(4,5-difluoro-2- (4- (tetrahidrofuran-
3—il)—4H—l,2,4—triazol«3—il)fenil)bencenosulfonamida;
4—ter-butil—N—(4—cloro—2—(4,5—dietil—4H—1,2,4—
triazol-3-il) fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4,5-dimetil-4H-1,2,4-
triazol—3—il)—3—fluorofenil)bencenosulfonamida;
4—ter~butil-N—(4—cloro—2—(4,5—dimetil—4H—1,2,4—
triazol—B—il)-S—fluorofenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(4- (tetrahidrofuran-3-il) -
4H—1,2,4—triazol-3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(4—etil—4H—l,2,4—triazol—
3—il)—3—fluorofenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro-2—(4—etil—4H—l,2,4—triazol—
3—i1)fenil)bencenosulfonamida;

4—ter-butil—N—(4—cloro—2—(4—eti1—5—isopropil—4H—

Y0,
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1,2,4-triazol-3-1il1) fenil) bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (4-etil-5-metil-4H-1,2,4-
triazol-3—il)—3~fluorofeni1)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(4-isobutil-5-metil-4H-
1,2,4—triazol—3-il)fenil)bencenosulfonamida;
4—ter~butil—N—(4—cloro—2—(4—meti1—4H—1,2,4—triazol—
3-il) fenil) bencenosul fonamida;
4-ter-butil-N-(4-cloro-2- (4-metil-5- (oxazol-4-1i1) -
4H—l,2,4—triazol—3-i1)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (5- (dimetilamino)metil) -4 -
metil-4H-1,2,4-triazol-3-1i1)-5-
fluorofenil)bencenosulfonamida;
4—ter-butil—N—(4—cloro-2—(5—(2—metoxietil)—4—metil—
4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2- (5- (metoximetil) -4-
(tetrahidro—2H—piran—4~il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—metil-4—(piperidin—4—
il)—4H—1,2,4~triazol—3~il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—f1uoro-2—(4—(piperidin—3—
il)-4H—l,2,4—triazol—3~il)fenil)bencenosulfonamida;
4—ter—butil—N-(5-cloro—2—(4—isopropil—4H—l,2,4—
triazol—B—il)fenil)bencenosulfonamida;
4-ter-butil-N-(5-cloro-2- (4-isopropil-5- (4-

metiltetrahidro—2H—piran—4—il)—4H—l,2,4—triazol—3—

g\’



e

10

15

20

25

- 223 -

il)fenil)bencenosulfonamida; _
'4—ter—buti1—N—(5—fluoro—2—(4—isopropil—5—metil-4H—v
1,2,4—triazol-3—il)fenil)bencenosulfonamida;
N—(4—cloro—2-(4-etil—5—metil—4H—1,2,4—triazol—3—
il)fenil)—4—isopropoxibencenosulfonamida;
etil 2-(5-(2-(4-ter-butilfenilsulfonamido) -5-cloro-
4—fluorofenil)-4—metil—4H—1,2,4—triazol—3—il)acetato;
5—(2—(4—ter—buti1fenilsulfonamido)-5-cloro—4—
fluorofenil)—4—metil-4H—1,2,4—triazol-3—carboxamida;
5—(2—(4—ter—butilfenilsulfonamido)—5—cloro—4—
fluorofenil)—N,4—dimetil—4H—1,2,4—triazol—3—carboxamida;
(R)-4-ter-butil—N—(4—cloro—5—fluoro—2—(5—(1—
hidroxietil)-4—metil—4H—l,2,4—triazol—3—
il)fenil)bencenosulfonamida;
(S)—4—ter—butil—N—(4—cloro—2—(4—(piperidin—B—il)—
4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;
(S)—4—ter—butil—N—(4—cloro—2—(4—(tetrahidro—ZH—
piran—B—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
(S)—4—ter—butil—N—(4—cloro-2—(5—metil—4—(piperidinf
3—il)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
(S)e4—ter—butil—N—(4—cloro—5—fluoro—2—(4—
(piperidin-B—il)-4H~1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
(S)—4—ter—butil—N—(4—cloro—5—fluoro—2—(4—

(pirrolidin~3—il)—4H-l,2,4~triazol—3—
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il) fenil)bencenosulfonamida;

(S) -4-ter-butil-N- (4-cloro-5-fluoro-2- (4-

(tetrahidrofuran-3-i1)-4H-1,2,4-triazol-3-

il) fenil)bencenosul fonamida;

(S)—4—ter—butil—N—(4—cloro—5—fluoro—2—(5—(1—

hidroxietil)-4-metil-4H-1,2,4-triazol-3-

il)fenil)bencenosulfonamida;

(S)~4—ter—butil—N—(4—cloro—5—fluoro-2—(5—metil¥4—

(pirrolidin—B—il)—4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;

(S)—N—(4—cloro—2—(4—(pirrolidin—3—il)—4H—l,2,4—
triazol—3—il)fenil)—4—isopropoxibencenosulfonamida;

‘4-ter-butil-N-(4-cloro-2- (4-isopropil-5-

(tetrahidro—2H—piran—4"il)—4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;

4-ter—butil—N—(4—cloro—2—(4—metil—5-(5—metiloxazol—

4—il)—4H—1,2,4-triazol~3—il)fenil)bencenosulfonamida;

4-ter-butil-N-(4-cloro-2-(5-

((ciclopropilamino)metil)—4—metil—4H—1,2,4—triazol—3—il)—5—

fluorofenil)bencenosulfonamida;

4—ter—butil—N—(4—cloro—2—(5—((etilamino)metil)—4—

meti1—4H-1,2,4—t;iazol"3—il)—5«
fluorofenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2-(5-etil-4-

(tetrahidrofuran—B—il)n4H—1,2,4—triazol-3—il)—5

43
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fluorofenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—eti1—4—metil—4H—l,2,4—
triazol~3—il)—5—fluorofenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—etil—4—metil—4H—1,2,4—
triazol~3—il)fenil)bencenosulfonamida;
4~ter—butil—N—(4—cloro—5—fluoro—2—(4—(tetrahidro—
2H-piran-3-il)-4H-1,2,4-triazol-3-
il)fénil)bencenosulfonamida;
4~ter—butil—N—(4—cloro—5—fluoro—2~(4—
(tetrahidrofuran—B—il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(4—isopropil—5—
(metoximetil)—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4~cloro—5—fluoro—2—(4—metil—5—
((metilamino)metil))—4H—l,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter-butil—N—(4—cloro—5—fluoro~2—(4—metil—5—
(metilsulfonilmetil)—4H-1,2,4—triazol—3-
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(4—meti1—5—
(morfolinometil)—4H—1,2,4—triazol—3—
il)fénil)bencenosulfonamida;
4~ter—butil—N—(4—cloro—5—fluoro-2—(4—metil—5—
(oxazol—4—il)—4H—1,2,4~triazol—3—il)fenil)bencenosulfonamida;

4—ter—butil—N-(4—cloro—5—fluoro—2—(4—metil—5—
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(pirrolidin-1-ilmetil) -4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2-(4-metil-5-
(tetrahidro-2H-piran-3-il)-4H-1,2,4-triazol-3-
il) fenil) bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5-
(tetrahidro-2H-piran-4-1il)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (4-metil-5-
(tetrahidrofuran—B—il)—4H—1,2,4~triazol—3—
il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (5-
((isopropilamino)metil)—4—metil—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2-(5- (1-
hidroxietil)—4—metil—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (5- (2-hidroxi-2-
metilpropil)—4—metil—4H—l,2,4—triazol—3—
il) fenil)bencenosul fonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (5- (2-
hidroxipropan-2-il)—4-metil-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2-(5- (2~

metoxietil)-4-metil-4H-1,2,4-triazol-3-

LS
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il)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-5-fluoro-2- (5-
(hidroximetil)—4—metil—4H—l,2,4—triazol—3—
il) fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(5—(metoximeti1)—
4—(tetrahidrofuran—3-il)—4H-l,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(5—(metoximetil)—
4—metil—4H~1,2,4-triazol—3—il)fenil)bencenosulfonamida;
N—(2—(5—(azetidin—l—ilmetil)—4—metil—4H—l,2,4—
triazol—3—il)—4—cloro—5—fluorofenil)—4—ter—
butilbencenosulfonamida;
N—(2—(5—acetil—4—metil—4H—l,2,4-triazol—3—i1)—4—
cloro-S—fluorofenil)—4—ter—butilbencenosulfonamida;
(S)—4—ter—butil—N—(4,5—difluoro—2—(5—(metil—4—
(pirrolidin—B—il)—4H-1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
(S)—4—tef—butil—N—(4~cloro—2—(5—etil—4—(pirrolidin—
3—il)—4H—1,2,4—triazol«3—il)fenil)bencenosulfonamida;
(S)—4—ter—butil-N—(4~cloro—2—(5—isopropi1—4—
(pirrolidin—3—il)—4H—l,2,4—triazol—3—
il)fenil)bencehosulfonamida;
(S)-4—ter—butil—N—(4—cloro—2—(5—metil—4—
(pirrolidin—B—il)—4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;
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4—ter—butil—N—(2-(4,5—dimetil—4H—l,2,4-triazol—3—
il)—5—fluorofenil)bencenosulfonamida;
4—ter—butil—N—(2~(4—etil—5—metil—4H—l,2,4—triazol—
3—il)—4,5—difluorofenil)bencenosulfonamida;
4—ter—butil—N—(2—(4—etil—5—metil—4H~l,2,4—triazol—
3—il)—5—fluorofenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(4—metil—5—(piperidin—4—
il)—4H—1,2,4—triazol—3—il)—S—fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fldoro-2—(4—isopropil—4H—
l,2,4—triazol—3—il)—5—fenil)bencenosulfonamida;
4—ter—butil—N—(4-cloro—5—fluoro—2-(4—isopropil—5—
(tetrahidrofuran—B—il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(4—meti1—4H-
l,2,4—ﬁriazol—3-il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(4—meti1—5—
(metiloxazol—4—il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(5—isopropil—4—
(tetrahidrofuran—3—il)~4H—l,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(5—metil—4—
(tetrahidrofuran—B—il)"4H-l,2,4—triazol—3—
il)fenil)bencenosulfonamida;

N—(4—cloro—2—(4,5—dimetil—4H—l,2,4-triazol~3—

Hg
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il) fenil) -4-isopropoxibencenosulfonamida :;
N-(4-cloro-2- (4-isopropil-4H-1,2,4-triazol-3-
il)fenil)—4—isopropoxibencenosulfonamida;
(S)-4—ter—butil—N—(4—cloro—2-(5—etil—4~(pirrolidin—
5 3-11) -4H-1,2,4-triazol-3-1i1)-5-
fluorofenil)bencenosul fonamida;
(S)-4-ter-butil-N- (4-cloro-5-fluoro-2-
(oxopirrolidin—3—il)~4H-1,2,4—triazol—3—

il)fenil)bencenosulfonamida;
"' 10 (S)—4—ter—butil—N—(4—cloro—5—fluoro—2—(5—isopropil—
4- (pirrolidin-3-il)-4H-1,2,4-triazol-3-
il) fenil)bencenosulfonamida;
(8) -N- (4~cloro-2- (4- (pirrolidin-3-il) -4H-1,2,4-
triazol~3—il)fenil)—4—(4—metilterahidro—2H—piran—4—
15 il)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2-(4-ciclobutil-5-metil-4H-
1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(4—etil—5—isopropil—4H—
l,2,4—triazol-3—il)—S—fluorofenil)bencenosulfonamida;

‘ 20 '4—ter—butil—N—(4—cloro—2—(4—isopropil-5—
(trifluorometil)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;

4-ter-butil-N- (4-cloro-2- (5-metil-4- (1-
metilpiperidin-4-1i1)-4H-1,2,4-triazol-3-

25 il)fenil)bencenosulfonamida;




‘ 10

15

e -

25

49

4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5- (2-
metilsulfonil)etil)—4H—1,2,4—triazol—3—

il) fenil)bencenosulfonamida;

N—(2—(4—(1—acetilpiperidin—4—il)—5—meti1—4H—1,2,4—
triazol—B—il)—4—clorofenil)—4—ter—butilbencenosulfonamida;

N—(2—(4—(2—aminoetil)—5—metil—4H—1,2,4—triazol—3—
il)—4—clorofenil)—4—ter—buti1bencenosulfonamida;

N—(2—(4—(1—acetidin—3—il)—4H—1,2(4—triazol—3—il)—4—
cloro—S—fluorofenil)—4—ter—butilbencenosulfonamida;

(R) -4-ter-butil-N- (4-cloro-2- (5-metil-4-
(pirrolidin—3~il)-4H—1,2,4-triazol—3—
iljfenil)bencenosulfonamida;

4—ter—butil—N—(2—(4,5—dimeti1—4H—l,2,4—triazol—3—
il)—4,5—dif1uorofenil)bencenosulfonamida;

4—ter—buti1—N—(4—cloro—2—(4—isopropil—5—
(metoximetil)—4H—1,2,4—triazol-3—il)fenil)bencenosulfonamida;

4—ter—butil-N~(4—cloro—2—(4—metil—5—(piridin—2—il)—
4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;

4-ter-butil-N-(4-cloro-2-(4-metil-5-
(tetrahidrofuran—2—il)~4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;

4—ter-butil—N—(4—cloro—2—(5—((dimetilamino)metil)—.
4—isopropil—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—(isopropoximetil)—4—

metil—4H—1,2,4—triazoln3—il)fenil)bencénosulfonamida;
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4—ter—butil—N—(4—cloro—2—(5—metil—4—(pirrolidin—3—
il)—4H—1,2,4—triazol—3+i1)fenil)bencenosulfonamida;
4-ter-butil-N- (4-cloro-2- (5-metil-4-
(tetrahidrofuran—B—il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—(3—(2—(4—ter—butilfenilsulfonamido)—5—
clorofenil)—5—metil-4H—l,2,4—triazol—3—il)piperidina—l~
carboxamida;
4—ter—butil—N—(4—cloro—2~(4—(2—(dimetilamino)etil)—
5—metil—4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-2- (5-metil-4- (1-
(metilsulfonil)piperidin—4-il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—2—(5—metil—4—(2—
(metilamino)etil)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(5—cloro—2—(4—isopropil—5—metil—4H—
1,2,4—triazol—3—il)fenil)bencenosulfonamida;
N—K2—(4—(l—acetilpirrolidin—3—il)—5—metil—4H—1,2,4—
triazol—B—il)—4~clorofeni1)—4—ter—butilbencenosulfonamida;
N-(2—(5—amino—4—isopropil—4H—1,2,4—triazol—3—il)—4—
clorofenil)—4—ter—butilbencenosulfonamida;
(R)—4—ter~butil—N—(4—cloro—5—fluoro—2—(4—
(tetrahidfofuran—B—il)~4H—1/2,4~triazol—3—

il)fenil)bencenosulfonamida;

320
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(R)-4-ter-butil-N- (4-cloro-2- (4- (pirrolidin-3-1il) -
4H—1,2,4—triazol—3—il)fenil)bencenosulfonamida;

4~ter—butil—N-(4—ciano—2—(S—etil<4—metil~4H—1,2,4—
triazol—3—il)fenil)bencenosulfonamida;

4—(4;ter—butilfenilsulfonamido)—3—(5—etil—4—metil—
4H—1,2,4—triazol—3—il)benzamida;

dcido 4—(4~ter—butilfenilsulfonamido)—3—(5—etil—4—
meti1—4H—l,2,4—triazol—3—i1)benzoico;

N—(2—(4—(azetidin—3—il)—4H—l,2,4—triazol—3—il)—4—
clorofenil)—4—ter-butilbencenosulfonamida;

4-ter-butil-N- (4-cloro-2-(4-metil-5-
((metilamino)metil)—4H—l,2,4—triazol—3—
il)fenil)bencenosulfonamida;

metil 4—(4-ter—butilfenilsulfonamido)-3—(5-eti1—4—
metil—4H—l,2,4—triazol—3~il)benzoato;

N—(4—cloro—2~(4,S—dimetil*4H—l,2,4—triazol—3—
il)fenil)—3—fluoro—4~morfolinobencenosulfonamida;

4-ter-butil-N- (4-cloro-5-fluoro-2- (4- (2-
metoxietil)—4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;

4—ter—butil—N—(4—cloro—5—fluoro—2—(5—(2—
hidroxietil)—4—metil—4H—1,2,4~triazol—3—
il)fenil)bendenosulfonamida;

4—ter—butil—N—(4—cloro—2—(5—(isopropilamino)metil)—
4—metil—4H—l,2,4—triazol—3—il)fenil)bencenosulfonamida;

(S)—4—ter—butil—N—(4~cloro—5—fluoro—2—(5—(1—
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metoxietii)—4—metil—4H—l,2,4—triazol—3—
il) fenil)bencenosulfonamida;
(R)—4—ter—butil—N—(4—cloro-5—fluoro—2—(4—metil—5—
(pirrolidin-2-il)-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
(S)-4-ter-butil-N- (4-cloro-2- (4- (1-
isopropilpirrolidin—3-il)-4H—1,2,4Ftriazol—3—
il) fenil)bencenosulfonamida;
(S)—3—(3—(2—(4—ter—butilfenilsulfonamido)—5—
clorofenil)—4H—1,2,4—triazol—4—i1)pirrolidina—l—carboxamida;
4-ter-butil-N- (4-cloro-2-(4-metil-5-
(morfolinometil)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4-cloro—5—fluoro—2—(4—metil—5—
(piperidin—3—il)—4H—1,2,4—triazol—3—
il)fenil)bencenqsulfonamida;
4—terfbutil—N—(4—cloro—5—fluoro—2—(4—metil—5—
(piperazin—l—ilmetil)—4H—l,2,4—triazol—3—
il)fenil)bencenosulfonamida;
tS)—4~ter—butil-N—(4—cloro—5—fluoro—2—(4—meti1—5—
((tetrahidrofuran—B—ilamino)metil)—4H—l;2,4—triazol—3—
il)fenil)bencenosulfonamida;
4—ter—butil—N—(4—cloro—5—fluoro—2—(5—(((2—
metoxietil)metil)amino)metil)—4—metil—4H—1,2,4—triazol—3—

il)fenil)bencenosulfonamida;
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4-ter-butil-N-(4-cloro-2- (4-isopropil-5- (4-
metiltetrahidro-2H-piran-4-1il)-4H-1,2,4-triazol-3-
il) fenil) bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5- ( (4-
5 metilpiperazin-1-il)metil)-4H-1,2,4-triazol-3-
il)fenil)bencenosulfonamida;
4-ter-butil-N-(4-cloro-5-fluoro-2- (4-metil-5-
((tetrahidro-ZH—piran—4—ilamino)—4H—1,2,4—triazol—3—
il) fenil)bencenosulfonamida;

‘ 10 (S)—4—ter—butil—N—(4—cloro—2—(4f(1~
(metilsulfonil)pirrolidin-3—il)—4H—1,2,4—triazol—3—
il)fenil)bencenosulfonamida;

4—ter—butil—N—(4—cloro—5—fluoro—2—(4—isopropil—5—
(morfolinometil)—4H—1,2,4—triazol—3-:
15 il)fenil)bencenosulfonamida;
N—(2—(1H~pirazol—3—il)—4H—1,2,4—triazol—3—il)—5—
clorofenil)—4—cloro—3—(trifluorometil)bencenosulfonamida;
4—cloro—N—(5~cloro-2—(5—metil—4—(1H—pirazol—3—il)—
4H-l,2,4;triazol—3—il)fenil)—3—

. 20 (trifluorometil)bencenosulfonamida;

4—cloro—N—(5~cloro—2~(5—fenil—4H—1,2,4—triazol—3—
il)fenil)—3—(trifluorometil)bencenosulfonamida;

N—(2—(4-(lH—pirazol—3—il)—4H—l,2,4—triazol~3—il)—5—
cloro-4-fluorofenil)-4-cloro-3-

25 (trifluorometil)bencenosulfonamida;

e
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5-(4-cloro-2-{4-cloro-3-

(trifluorometil)fenilsulfonamido)—5—fluorofenil)-4—(1H—

‘pirazol—3-il)—4H—l,2,4-triazol—3—carboxamida; y

N—(2—([1,2,4]triazol[4,3—a]pirimidin—3—il)—4—
clorofenil) -4-ter-butilbencenosul fonamida .

16. Una composicién que comprende un vehiculo
farmacéuticamente aceptable Yy un compuesto de la
reivindicacién 1.

17. Un método para tratar wuna condicidén o
enfermedad mediada por CCR2 o una condicién o enfermedad
mediada por CCRY9 que comprende administrar a un sujeto una
cantidad efectiva de un compuesto de cualquiera de las
reivindicaciones 1-15, o una sal. del mismo.

18. El método de la reivindicacidén 17, en donde 1a
enfermedad o condicién se selecciona del grupo que consiste
de  aterosclerosis, restencsis, esclerosis maltiple,
enfermedad inflamatoria intestinal, fibrosis renal, artritis
reumatoide, obesidad, diabetes, enfermedad pulmonar
obstructiva crénica, fibrosis pulmonar idiopatica, sindrome
de neumonia idiopéatica, fibrosis pulmonar, rechazo al
transplante, enfermedad dé injerto contra huésped, céancer Yy
dolor neuropéﬁico. |

19. El método de la reivindicacién 17, en donde la
administracién es oral, parenteral, rectal, transdérmica,

sublingual, nasal o tépica.
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20. El1 método de la reivindicacidn 17, que
comprende ademéé administrar un agente anti-inflamatorio ‘o
analgésico.

21. Un método para modular la funcidén de CCR2 en
una célula, que comprende poner en contacto la célula con una
cantidad moduiadora de CCR2 del compuesto de cualquiera de
las reivindicaciones 1-15.

22. Un método para modular la funcién de CCR9 en
una célula, que comprende poner en contacto la célula con una
cantidad moduladora de CCR9 del compuesto de cualquiera ae
las reivindicaciones 1-15.

23. Un método para tratar wuna condicién o
enfermedad mediada por CCR9 que comprende administrar a un
sujeto una cantidad efectiva del compuesto de cualquiera de
las reivindicaciones 1-15.

24. Un método para tratar una condicién o
enfermedad mediada por CCR2 gue comprende administrar a un

sujeto una cantidad efectiva del compuesto de cualquiera de

las reivindicaciones 1-15.
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RESUMEN

Se proporcionan compuestos que actlan como potentes
antagonistas del receptor CCR2 o CCRY. Las pruebas én
animales demuestran que estos compuestos son Utiles para
tratar inflamacidn, una enfermedad caracteristica para CCR2 vy
CCRY. Los compuestos son Jeneralmente derivados de aril
sulfonamida y son dUtiles en composiciones farmacéuticas,
métodos para el tratamiento de enfermedades mediadas por
CCR2, enfermedades mediadas por CCR9, como controles en
analisis para la identificacién de antagonistas de CCR2 y

como controles en andlisis para la identificacién de

antagonistas de CCRO.

R



J0G 37«

. AN

- PATENT COOPERATION TREA.

From the INTERNATIONAL SEARCHING AUTHORITY PCT

To: NOTIFICATION OF TRANSMITTAL OF
BRINKS HOFER GILSON & LIONE THE INTERNATIONAL SEARCH REPORT AND
Attn. Seaney, Lisa M. Js=  THE WRITTEN OPINION OF THE INTERNATIONAL

0. Box 10087 BRINKS HOFER GILSON & HORE

Chicago, IL 60611

ETATS-UNIS D’AMERIQUE - !_\FEB 05 7006
ECEIVE}

o SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

4 -
INT'L PATENT gﬁ;,gjofgg,;*egr) 20/01/2008

Applicant’s or agent’s file reference

10709-240 FOR FURTHER ACTION See paragraphs 1 and 4 below

Internationat application No. International filing date

PCT/US2007/015808 (oay/montt/year) 10/07/2007

Applicant

CHEMOCENTRYX, INC.

1. Eﬂ The applicant is hereby notified that the intemational search report and the written opinion of the intemational Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the Interational Application {see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
International Search Report.

Where? Directly to the International Bureau of WIPQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

2. D The applicant is hereby notified that no interational search report will be established and that the declaration under
Article 17(2){a) to that effect and the written opinion of the International Searching Authority are transmitted herewlth,

3. [ ] Wwith regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shorlly after the expiration of 18 months from the priority date, the International application wili be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an Informal basls on the written opinfon of the Intemational Searching Authority to the
Internationaf Bureau. The Intemational Bureau will send a copy of such comments to ali designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available 1o
the public but not before the expiration of 30 months from the priority date.

Within 19 menths from the priority date, but only in respect of some designated Offices, a demand for intemational preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the ime limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex 1o Form PCT/18/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's
Guide, Volume li, National Chapters and the WIPQ Internet site. :

Name and mailing address of the International Searching Authority | Authorized officer

&\ European Patent Office, P.B. 5818 Patentlaan 2 . .
NL-2280 HV Rijswijk Federico Bonomelli
. 0 . (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Form PCT/ISA/220 (October 2005) {See notes on accompanying sheet)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detalled Information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, "Article”, "Rule", and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the intemational search report and the written opinion of the International
Searching Authority, one opportunity to amend the claims of the intemational application. It should however be emphasized
that, since all parts of the international application (claims,description and drawings) may be amended during the
Intemational preliminary examination procedure, there Is usually no need to file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant's Guide, Volume )/A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17{2), that no international search report would be
eslablished (see PCT Applicant’s Guide; Volume /A, paragraph 296).

What parts of the international application may be amended?

Under Article 19, only the claims may be amended.

During the intemational phase, the claims may also be amended (or further amended) under Article 34 before the
Intemational Preliminary Examining Authority. The description and drawings may only be amended under

Article 34 before the International Examining Authority.

Upon entry into the national phase, all parts of the Intlemational application may be amended under Article 28 or,
where applicable, Article 41.

When? Within 2 months from the date of transmittal of the intemational search report or 16 months from the priority date,
whichever time limit expires later. it should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

The amendments may only be filed with the Intemational Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

Ali the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)).

The amendments must be'made in the language in which the international application is to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the intemational application and the amended claims. It should not be
confused with the “"Statement under Article 19(1)" (see below, under "Statement under Article 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application Is Engiish, the letter must be in English; if the language of the international application
is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER see Form PQT/IS 21290

10709-240 ACTION as well as, where applicable, item 5 below.
Internalional application No. international filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2007/015808 10/07/2007 14/07/2006
Applicant

CHEMOCENTRYX, INC.

This international search report has been prepared by this Intemational Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 6 sheets.
Itis also accompanied by a copy of each prior art document cited in this report,

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the intemational application in the language in which it was filed

D a translation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b}))

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or nofified to this Authority under Rule 91 (Rule 43.6bis{a)).

2. Certain claims were found unsearchable (See Box No. i)

o O
c. [ ]  With regard to any nucleotide and/or amino acid sequence disclosed in the interational application, see Box No. I.
s 0

Unity of invention is lacking {see Box No )

4. With regard to the title,
the text is approved as submitted by the applicant
]:] the text has been established by this Authority to read as follows:

5. With regard to the abstract,
D the text is approved as submitted by the applicant

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this International search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be publishied with the abstract Is Figure No.
D as suggested by the applicant
D as selected by this Authority, because the applicant failed to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention
b. D none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2007)



Intemational application No.

INTERNATIONAL SEARCH REPORT PCT/US2007/015808

Box No.IV  Text of the abstract (Continuation of item 5 of the first sheet)

Compounds (I) are provided that act as potent antagonigts of the CCR2 or CCR9
receptor. Animal testing demonstrates that these compounds are useful for
treating inflammation, a hallmark disease for CCR2 and CCRY. The compounds are
generally aryl sulfonamide derivatives and are useful in pharmaceutical

compositions, methods for the treatment of CCR2-mediated diseases,
CCRY-mediated diseases, as controls in asgays for the identification of CCR2

antagonists and as controls in assays for the identification of CCRS9

antagonists.
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Form PCT/ISA/219 (continuation of first sheet {3)) (April 2005)
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ternational application No

| PCT/US2007/015808

. CLASSIFICATION OF SUBJECT MATTER

A
INV. C€07D249/08 €07D401/04
€07D413/04 A61K31/41

C07D403/04 C07D405/04 C07D405/12
A61P29/00

According 1o International Patent Classification (IPC) or to both nattonal classification and IPC

8. FIELDS SEARCHED

Co7D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fiekds searched

Electronic dala base consulted during the international search (name of data base and, where praclical, search terms used)

EPO-Internal, WPI Data, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory* | Citation of document, with indicaltion, where appropriate, of the relevant passages Relevant 1o claim No.

ALEXANDER [US];)

example 54

paragraph [0001]; claim 1

20 January 2005 (2005-01-20)
page 130; ciaim 8; compounds 127,128

X WO 2005/004818 A (IMCLONE SYSTEMS INC 1,2
fUS]; OUYANG XIAOHU [US]; KISELYOV

A WO 2004/058741 A (MERCK & CO INC [US]; 1-16
WADDELL SHERMAN T [US]; SANTORELLI GINA M
[US]; M) 15 July 2004 (2004-07-15)

A WO 2005/113513 A (CHEMOCENTRYX [USI; 1-24
UNGASHE SOLOMON [US]; WRIGHT JOHN JESSEN
fUST; PENN) 1 December 2005 (2005-12-01)

—-f—

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" documen! defining the general state of the an which is not
considered to be of particular relevance

*E" earlier documnent but published on or after the international
fling date

*L* document which may throw doubts on priority daim{s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the inlernational filing date but
later than the priority date claimed

"T" iater document published after the inlernational filing date
or priority date and not in confiict with the application but
cited to understand the principle or theory undertying the
invention

*X* document of particular relevance; the claimed invention
cannol be considered novel or cannof be considered to
involve an Inventive step when the document Is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-—
ments, such combination being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the intemational search

15 January 2008

Date of mailing of the intemational search report

30/01/2008

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswijk

Tel. (+31-70) 340--2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Gettins, Marc

Forrn PCT/ISA/210 (second sheet) (April 2005)
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ternational application No
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2004/171654 A1 (UGASHE SOLOMON [US] ET
AL UNGASHE SOLOMON [US] ET AL)

2 September 2004 (2004-09-02)

cited in the application

paragraph [0002]; claim 1

1-24

Form PCTASA/210 (continuation of second shaat) (April 2005)

page 2 of 2
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International application No.

INTERNATIONAL SEARCH REPORT PCT/US2007/015808

Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [ﬂ Claims Nos.:
because they relate to subject matter not required to be searchsd by this Authority, namely:

Although claims 17-24 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lil Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muttiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims.

2. D As all searchable claims could be searched without effort justitying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restiicted to the invention first menticned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not pald within the time limit specified in the invitation.

[ lNo protest accompanied the payment ot additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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" ormation on patent family members

‘ternational application No

| PCT/US2007/015808
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2005004818 A 20-01-2005  NONE

WO 2004058741 A 15-07-2004 AT 375336 T 15-10-2007
AU 2003297231 Al 22-07-2004
AU 2003302255 Al 22-07-2004
BR 0317451 A 16-11-2005
CA 2510540 Al 15-07-2004
EP 1581515 Al 05-10-2005
HR 20050575 A2 28-02-2006
IS 7876 A 31-05-2005
JP 2006513266 T 20-04-2006
KR 20050085790 A 29-08-2005
MA 27579 Al 03-10-2005
MX  PA05006726 A 08-09-2005
NZ 540465 A 22-12-2006
WO 2004058730 A2 15-07-2004
US 2005154038 Al 14-07-2005
US 2004133011 Al 08-07-2004

WO 2005113513 A 01-12-2005 AU 2005245401 Al 01-12-2005
CA 2566387 Al 01-12-2005
EP 1748989 A2 07-02-2007

US 2004171654 Al 02-09-2004 US 2005165067 Al 28-07-2005
US 2005137193 Al 23-06-2005

Fonm PCT/ISA/210 (patent family annex) (Aprit 2005)
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From the
INTERNATIONAL SEARCHING AUTHORITY

PCT

| WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing .
(day/monthiear) seetorm PCTASAR10 (second sheet)

Applicant’s or agent's file reference FOR FURTHER ACTION
see form PCTASA/R220 See paragraph 2 below
International application No. !nteﬁlational filing date (dayfnonthiear) Priority date (day/month/ear)
PCTAJS2007015808 10.07.2007 14.07.2006
International Patent Classification (IPC) or both national classification and IPC

‘ INV. C07D249/08 C07D40104 CO7D403/04 CO7D40504 CO7D40512 CO7D41304 A61K3141 AB1P29/00
Applicant

CHEMOCENTRYX, INC.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. |l Priority
Box No. lll  Non-establishment of opinion with regard to novelly, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VIl Certain defects in the international application

RO RORORK

Box No. Vill  Certain observations on the international application

2. FURTHER ACTION

. If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where

the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

International Bureau under Rule 66.1bis(b) that written opinions of this Intemational Searching Authority

will not be so considered.

IF this opinion is, as provided above, considered fo be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply logether, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASAR20.
3. For further details, see notes to Form PCTASAR220.

Name and mailing address of the ISA: Date of completion of Authorized Officer
—_— this opinion ;““WM""@
- ';u
European Patent Office M :
e@) D-80298 Murich PCTASAZ10 Gettins, Marc £ 0))) §
— Tel. +49 89 2399 - 0 Tx: 523656 epmu d % &
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-8273 o g

Form (PCTASA/R237) (Cover Sheet) (April 2005)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY ‘ PCTAS2007/015808

Box No.! Basis of the opinion

. With regard to the language, this opinion has been established on the basis of:

X the international application in the language in which it was filed

[1 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

. 0 This opinion has been established taking into account the rectification of an obvious mistake authorized

by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and

necessary to the claimed invention, this opinion has been established on the basis of:
a. type of material:
0O asequence listing
[ table(s) related to the seguence listing
b. format of material:
[J on paper
[J in electronic form
¢. time of filingfurnishing:
[J contained in the international application as filed.
[0 filed together with the international application in electronic form.

0O turnished subsequently to this Authority for the purposes of search.

. O In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto

has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTS2007/015808

Box No. lll Non-establishment ot opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

O the entire international application
claims Nos. 17-24
because:

Xl the said international application, or the said claims Nos. 17-24 relate to the following subject matter which
does not require an international search (specify):

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so unclear
that no meaningful opinion could be formed (specify):

D3 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

O no international search report has been established for the whole application or for said claims Nos.

O a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

[J furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

O furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

LI pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).

L1 a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptabile to it.

O the tables related to the nucieotide and/or amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

O See Supplemental Box for further details

Form PCTASA/ 237 (April 2007)
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WRITTEN OPINION OF THE B International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2007/015808

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 324
No: Claims 12
Inventive step (1S) Yes: Claims
No: Claims
Industrial applicability (IA) Yes: Claims 1-24
No: Claims
‘ 2. Citations and explanations

see separate sheet

Box No. Vil Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

‘ see separate sheet

Form PCTASA/237 (Apil 2007)




WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/015808

Re ltem HI
Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

1. Claims 17-24 relate to a subject-matter considered by this Authority to be covered by
the provision of Rule 39.1iv /67.1 (iv) PCT. The patentability can be dependent
upon the formulation of the claims. The EPO, for example, does not recognise as
patentable claims to the use of a compound in medical treatment, but may allow
claims to a product, in particular substances or compositions for in a first or further
medical treatment.

Re ltem V
Reasoned statement with regard to noveilty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Relevant prior art is provided by:

D1: WO 2005/004818
D2: WO 2004/058741
D3: WO 2005/113513
D4: US 2004/171654

2. Claims 17-24 relate to a subject-matter considered by this Authority to be covered by
the provision of Rule 39.1(iv)/67.1(iv) PCT.

3. The current application is novel vis-a-vis D2 on account of R2 and is novel vis-&-vis
D3 and D4 on account of the 1,2,4 triazole ring. The current application appears to be
anticipated by compounds 127 and 128 of D1.

4. The current application addresses the problem of producing further inhibitors of
chemokine receptors. Compounds with this activity are known from D3 and D4. Given
the structural differences between the current application and D3/D4 the skilled man
would not have predicted the qualitative retention of the desired activity. Accordingly
an inventive step can be acknowledged for the claimed compounds which actually

“solve the given problem.

Re Item VI |
Certain defects in the international application

Form PCTASA/237 (Separate Sheet) (Sheet 1) (EPC-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) _ PCT/US2007/015808

1. It should be noted that the claims 17 and 21-24 are defined in functional terms that
are not considered to be clear. The therapeutic application is functionally defined by a
mechanism of action which does not allow any practical application in the form of a
defined real treatment of a pathological condition (disease). The objection could be
overcome by either introducing in the claims a list of pathological conditions
(diseases) cited in the application or by showing that means are available which
would allow the skilled person to recognise which additional conditions would fall
within the functional definition.

2. There is an unacceptable discrepancy between the claims and the description since
the description (see pages 9-10 ) makes it clear that various hydrocarbon
substituents such as alkyl, alkenyl and aryl can be substituted even when this is not

- specifically mentioned. Furthermore alkyl is apparently also meant to include
possibilities such as cycloalkyl. The skilled person would not have been aware of this
from a reading of the claims since the skilled person would assume that standard
IUPAC nomenclature was being used. In the current case, however, the Applicant
has obviously seen fit o use non-standard interpretations of standard nomenclature.
The intended scope of the claims cannot be understood without referring to the
description which contravenes (Rule 6 PCT). The claims and description should be
fully harmonised so that their scope is the same and so that the claims are fully clear
in their own right.

3. It must be made credible that essentially all of the claimed matter solves the given
problem. With the present scope of the claims this is not the case. The expressions
in the claims "unsubstituted” (with no further limitation)" and derivatives thereof are
non-limitative and are therefore not regarded as obvious modifications or equivalents
of the examples which have been given in the description. Accordingly, the said ex-
pressions should be restricted in this respect to the particular meanings specified in
the description e.g. pp13-14 (Article 6 PCT). It should be borne in mind that only
those compounds which are suitable for solving the problem underlying the present
application can be claimed.

Be ltem VIil
Certain observations on the international application

1. [0001], 2nd sentence should be deleted as should [00521] and the reference in
[00531] to "not limited to".

2.  Prodrugs and metabolites are neither claimed nor allowed. [0060] to [0062] should
therefore be deleted.

Form PCT/ISA/237 (Separate Sheet) (Sheel 2) (EPO-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING A
AUTHORITY (SEPARATE SHEET) PCT/US2007/015808

3.  The prior art documents D1 and D3 should be cited (Rule 5.1 (a) (i) PCT).

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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Possible steps after receipt of the international search report (I1SR) and
written opinion of the International Searching Authority (WO-1SA)

General For all international applications filed on or after 01/01/2004 the competent

information ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Amending claims Within 2 months after the date of mailing of the ISR and the WO-1SA the

under applicant may file amended claims under Art. 19 PCT directly with the

Art. 19 PCT International Bureau of WIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/18A/220 and the corresponding Notes to form PCT/1SA/220.

Filing ademand In principle, the WO-ISA will be considered as the written opinion of the

for international [1PEA. This should, in many cases, make it unnecessary to file a demand for

preliminary international preliminary examination. if the applicant nevertheless wishes

examination to file a demand this must be done before expiry of 3 months after the
date of mailing of the [SR/WO-1SA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

Filing informal After receipt of the [ISRYWO-1SA the applicant may file informal comments
. comments on the WO-ISA directly with the International Bureau of WIPO. These
Rt will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also reter to the next box.

End of the At the end of the international phase the International Bureau of WIPO will
international transform the WO-ISA or, if a demand was filed, the written opinion of the
phase IPEA into the IPRP, which will then be transmitted together with possible

informal comments to the designated Offices. The |PRP replaces the former
IPER (international preliminary examination report).

Relevant PCT Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
Rules and more  12/2003, OJ 11/2003, OJ 12/2003
information

BNSBOCID: <XS 200704010CK_i_>




S | 443

BRINKS HOFER }ATENT COOPERATION TREATY PCT/US2007/015808

NECEIVE

DEC 2 6 7 CCPY o ATTY
L W/ouT F|[ip= the INTERNATIONAL BUREAU
To:

ECEIY
SILSON & LIONE pC'T

NOTIFICATION OF THE RECORDING SEANEY, Lisa, M.

OF A CHANGE Brinks Hofer Gilson & Lione
P.O. Box 10087
Chicago, IL 60610

_ . (PCT Rule 92bis.1 and ETATS-UNIS D'AMERIQUE
Administrative Instructions, Section 422)

Date of mailing (day‘month/year)
05 December 2007 (05.12.2007)

Applicant’s or agent's file reference

10709-240 IMPORTANT NOTIFICATION
International application No. o ‘Intemau'onal filing date (day/month/year)
‘ PCT/US2007/015808 10 July 2007 (10.07.2007)

1. The following indications appeared on record concerning:

B the applicant B the mventor ] the agent ] the common representative

Name and Address State of Nationality State of Residence
Telephone No.
Facsimile No.
Teleprinter No.

2. The International Bureau hereby notifics the applicant that the following change has been recorded concerning:

D4 the person ] the name [] the address [ the nationality [ the residence
Name and Address State of Nationality State of Residence
PUNNA, Sreenivas IN us
@ | 1240 Vicente Dr, Apt #E
! leph .
. Sunnyvale, CA 94086 Telephone No
United States of America
Facsimile No.
Teleprinter No.

3. Further observations, if necessary:
The person identified in Box 2 should be added to the record as applicant for the United States of America only and
inventor for all designated States.

4. A copy of this notification has been sent to:

B  the receiving Office [ the designated Offices concerned
DY  the International Searching Authority [J the elected Offices concerned
[ the International Preliminary Examining Authority [ other:
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland Craker Alexander
e-mail pt03.pct@wipo.int
Facsimile No. +41 22 338 87 20 Telephone No. +41 22 338 74 03

Form PCT/IB/306 (October 2005) ' 1/DG7U9Z130
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NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

(PCT Administrative Instructions. Seclion 411)

y ATENT COOPERATION TREATY

+

PCT/US2007/015808

From the INTERNATIONAL BUREAU

To:

SEANEY, Lisa, M.

Brinks Hofer Gilson & Lione
P.O. Box 10087

Chicago, 1L 60610
ETATS-UNIS D'AMERIQUE

Date of mailing (daymonth?yecar)

27 November 2007 (27.11.2007)

Applicant's or agent's file reference

10709-240

IMPORTANT NOTIFICATION

Intemationa) application No.

PCT/US2007/015808

International filing dale (dayvmonthyear)

10 July 2007 (10.07.2007)

International publication date (day monthiyear)

Priority date (duymonthivear}

Not yet published

14 July 2006 (14.07.2006)

Applicant

CHEMOCENTRYX, INC. et al

J. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the Intemational Bureau of the priority document(s) relating to
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR”, in the right-hand column or by an
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau
in compliance with Rule 17.1(a) or (b).

. (If applicable) The letters “NR” appearing in the right-hand columm denote a priority document which, on_the date of mailing of
this Form, had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where. under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority claim concemed before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the
circumstances.

(If upplicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column. denotes a prierity document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received
after the time limit prescribed in Rule 17.1(a) or the Tequest to prepare and transmit the priority document was submitted to the
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in
compliance with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry
into the national phase. to furnish the priority document within a time limit which is reasonable under the circumstances.

“ar PCT vine Office - priority d
22 June 2007 (22.06.2007) 60/945,839 us 13 October 2007 (13.10.2007)

Facsimile No. +41 22 338 82 70

The Inlernational Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Authorized officer

Beate Giffo-Schmitt

e-mail PTO3.PCT@WIPO.INT
Telephone No. +41 22 338 74 03

Form PCT/IB/304 (October 2005)

1/DGVY1WS60
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NOTIFICATION OF RECEIPT OF
RECORD COPY

(PCT Rule 24.2(a))

' o PCT/US2007/015808
PATENT COOPERATION TREA'.

From the INTERNATIONAL BUREAU

To:

SEANEY, Lisa, M.

Brinks Hofer Gilson & Lione
P.O. Box 10087

Chicago, IL 60610
ETATS-UNIS D'AMERIQUE

Date of mailing (daymonthyear)

09 November 2007 (09.11.2007)

IMPORTANT NOTIFICATION

Applicant's or agent's file reference

10709-240

International application No.

PCT/US2007/015808

below.

CHARVAT, Trevor, T. et al (for US)

International filing date:
Prionity date(s) claimed:

List of designated Offices:

EA: AM. AZ, BY. KG. KZ. MD. RU. TI, TM
EP: AT, BE, BG. CH, CY, CZ,

RO, SE, SI. SK. TR
OA: BF. BJ. CF, CG. CI, CM.

DK, DM. DO. DZ. EC. EE, EG, ES, F
KN. KP. KR, KZ, LA. LC, LK. LR. L
NI NO. NZ, OM, PG, PH, PL, PT, R
UA. UG, US, UZ, VC. VN. ZA, ZM. ZW

Date of receipt of the record copy by the International Bureau;

GA. GN, GQ. GW. ML. MR, NE. SN, TD. TG
National: AE. AG, AL, AM. AT. AU. AZ. BA, BB. BG. BH. BR. BW. BY, BZ, CA. CH,
E. EG, ES, FI. GB, GD. GE, GH, GM. GT. HR. HU. ID. I
S. LT. LU, LY, MA, MD. ME,
O. RS. RU, SC. 8D, SE. SG, SK

The applicant is hereby notified that the International Bureau has received the record copy of the international application as detailed

Name(s) of the applicant(s) and State(s) for which they are applicants: C O PY T O ATTY

CHEMOCENTRYX, INC. (for all designated States except US) W /O UT F”_E

10 July 2007 (10.07.2007)
14 July 2006 (14.07.2006)
19 October 2007 (19.10.2007)

AP: BW, GH, GM. KE. LS. MW. MZ, NA. SD, SL, SZ, TZ. UG. ZM. ZW

DE, DK. EE, ES. F1, FR. GB. GR. HU. IE, IS, IT, LT, LU, LV, MC, MT. NL. PL, PT.

CH, CN. CO. CR, CU, CZ, DE,
X L. . KE. KG.
MG. MK. MN, MW, MX, MY. MZ. NA. NG.
. SL. SM., SV, SY, TJ. TM. TN. TR,

ATTENTION: The applicant should carefully check the data appearing in this notification. In case of any discrepancy between these data
and the indications in the international application, the applicant should immedjately inform the Intemational Bureau, In addition, the
applicant's attention is drawn to the information contained in ‘the Annex, relating to:

- time limits for entry into the national phase - see updated important information (as of April 2002)
- requirements regarding priority documents (if applicable)

A copy of this notification is being sent to the receiving Office and to the Intemnational Searching Authority.

The International Bureau of WIPQO
34, chemin des Colombeties
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 87 20

Authonized officer

Marquis Catherine
e-mail ptO3.pct@wipo.int
Telephone No. +41 22 338 74 03

Form PCT/IB/301 (October 2005)

1/DFGDSAYFO
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

PCT ‘

To:

LISA M. SEANEY

BRINKS HOFER GIHLLSON & LIONE e~ A
P.O.BOX 10087 NOTIFICATION OF THE INTERNATIONAL

CHICAGO, ILLINOIS 60610 APPLICATION NUMBER AND OF THE
INTERNATIONAL FILING DATE

(PCT Rule 20.2(c))

eV

. . Datc of mailin,
Confirmation No: 9995 (daymonthlyeas) 17 Oct 2007

Applicant’s or agent’s file reference
IMPORTANT NOTIFICATION

10709-240
International application No. International filing date (day/month/year) Priority date (day/month/year) '
PCT/US2007/015808 . 10 Jul 2007 14 Jul 2006

Applicant
CHEMOCENTRYX, INC.

‘Title of lfle mvention
TRIAZOLYL PHENYL BENZENESULFONAMIDES

1.  Theapplicantishereby notified that the international application has been accordedthe international application number and the
international filing date indicated above.

2. Theapplicant is further notified that the record copy ofthe international application:
17 Oct 2007

was transmitted to the Internationat Bureauon

has not yet beentransmitted to the International Burcau for the reason indicated below and a copy of this notification
has been sentto the International Burcau*:

E:] because the necessary national security clearance hasnot yet been obtained.

D because (reasonto bespecified):

* Thelnternational Burcaumonitors the transmittal of the record copy by the receiving Office and will notify the applicant (with
-Form PC1/IB/301) ofits receipt. Shouldthe record copy nothave beenreceived by the expiration of 14 months fromthe priority
date, the International Bureau will notify the applicant (Rule 22. 1 (c)).

3. FOREIGN TRANSMITTAL LICENSE INFORMATION Completed by: 1S

D Additional license for forcign transmittal not required. This subject matter is covered by a license already granted or
the equivalent U.S. national application. Refer to that license for information concerning its scope.

D License for foreign transinittal nof required. 37 CFR. S.11(e)(1) or 37 CFR 5.11(e)(2). However, a license may be
required for additional subject matter. See 37 CFR 5.15(b).

& . . . et o N 11 Oct 2007
,\ Foreign transinittal license granted. 35 U.S.C. 184; 37 CFR 5.11 on
(date)
] s7crrsas@ - <] 37 CER 5.15(b)
Name and mailing address of the receiving Office Authorized officer .
Mail Stop PCT, Comemissioner for Patents Theodosia Simpkins
P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571.273-3201 Telephone No. 703-308-9290 EX 109

Form PCT/RO/105 (April 2007)



PCT

For receiving Office use only

/09 37Y.

International Application No.

REQUEST

International Filing Date

The undersigned requests that the present
international application be processed

according to the Patent Cooperation Treaty. Name of receiving Office and “PCT International Application”

Applicant’s or agent’s file reference

(if desired) (12 characters maximum) 10709-240

Box No. 1 TITLE OF INVENTION

TRIAZOLYL PHENYL BENZENESULFONAMIDES

Box No.II  APPLICANT D 'This person is also inventor

Name and address: (Family name foltowed by given name; for o legal entity, full official designation.
The address must include posial code and name of country. The country of the address indicated in this
Box is the applicant’s Slate (that is, country) of residence if no State of residence is indicated below.)

ChemoCentryx, Inc.

850 Maude Avenue

Mountain View, California 94043
United States of America

Telephone No.

Facsimile No.

Applicant’s registration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:

This person is applicant 7 all designated all designated States except
for the purposes of: [_] States the United States of America

the United States the States indicated in
of America only the Supplemental Box

Box No.IlII FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Further applicants and/or (further) inventors are indicated on a continuation sheet.

BoxNo.JV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The address must include posial code and name of country.)

SEANEY, Lisa M.

BRINKS HOFER GILSON & LIONE
P.G. Box 10087

Chicago, lllinois 60610

United States of America

The person identified below is hereby/has been appointed to act on behalf IZ] agent D common |
of the applicant(s) before the competent International Authorities as: Tepresentative
Name and address: (Family name followed by given name; for a legal entity, full official designation. Telephone No.

312-321-4200

Facsimile No.

312-321-4299

Apgent’sregistration No. with the Office

56,246

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the
space above is used instead to indicate a special address to which correspondence should be sent.

Form PCT/RO/10]1 (first sheet) (April 2007)

See Notes 1o the request form
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SheetNo. ...2...

Box No. I1I  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be included in the request.

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The couniry of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no Stale of residence is indicated below.)

CHARVAT, Trevor T.

3320 Parkhaven Drive
San Jose, California 95132
United States of America

This person is:

D applicant only

m applicant and inventor

D inventor only (Jf this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

This person is applicant al} designated all designated States except
for the purposes of: [_ States ]M I the United States of Amenica

the United States
of America only

the States indicated in
the Supplemental Box

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

HU, Cheng

250 Waverly Street, #6
Menlo Park, California 94025
United States of America

This person is:
[:l applicant only

IZI applicant and inventor

D mventor only (If this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:
CN

State (that is, country) of residence:
us

This person is applicant —1 all designated all designated States except
for the purposes of: LJ States D the United States of America

the United States the States indicated in
of America only D the Supplementat Box

Name and address; (Family name followed by given name; for alegal entity, full official designation.
The address must include postal code und name of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence ifno State of residence is indicated below.)

MELIKIAN, Anita

4150 17th Street, #25

San Francisco, California 94114
United States of America

This person is:
D applicant only

IZ] applicant and inventor

D inventor only (If this check-box
is marked, do not fill in below,)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:
us

This person is applicant al} designated D all designated States except
for the purposes of: States the United States of Amenica

the United States [:I the States indicated in
of America only the Supplemental Box

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The addvress must include postal code and nome of country. The couniry of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

NOVACK, Aaron

92 Mirabelli Circle

San Jose, California 95134
United States of America

This person is:
D applicant only

applicant and inventor

[:] inventor only (If this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

ﬂaée (that is, country) of nationality:

State (that is, country} of residence:
us -

This person is applicant all designated all designated States except
for th% purposes gf; [ ! States D the United States of Amenica

of America only

the States indicated in
the Supplemental Box

the United States

Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/RO/101 (continuation sheet) (April 2007)

See Notes to the request form
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ShectNo. ...3...

Box No. I FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be included in the request.

Name and address: (Family name followed by given name; for alegal entity, full official designation.
The address must include postal code and nome of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

PENNELL, Andrew M.K.

442 Arlington Street

San Francisco, California 94131
United States of America

This person is:
D applicant only

IE applicant and inventor

D inventor only (If this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

This person is applicant all designated all designated States except
for thI:: pmposcspgf: [:] States 8 D the Uni%cd States of America

the United States
of America only

the States indicated in
the Supplemental Box

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

SULLIVAN, Edward J.

900 Golden Wheel Park Drive, Spc. 94
San Jose, California 95112

United States of America

This person is:
D applicant only

@ applicant and inventor

D inventor only (If this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:
us

State (that is, country) of residence:
us

This person is applicant all designated all designated States except
for the purposespof: D States the United States of America

the United States
of America only

the States indicated in
the Supplemental Box

Name and address: (Family name followed by given name; for a iegal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

TAN, Xuefei

32666 Foxglove Way

Union City, California 94587
United States of America

This person is:
D applicant only

[E applicant and inventor

[:I inventor only (If this check-box
is marked, do not fill in below.)

Applicant’s registration No, with the Office

State (that is, country) of nationality:
CN

State (that is, country) of residence:
us

This persan is applicant all designated all designated States except
for the purposes of: D States D the United States of America

the United States
of America only

the States indicated in
the Supplemental Box

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant s State (that is, country) of residence if no State of residence is indicated below )

THOMAS, William D. ’
14803 Charmeran Avenue

San Jose, California 95124

United States of America

This person is:
D applicant only

applicant and inventor

D inventor only (If this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of rationality:
us

State (that is; country) of residence:
us

This person is applicant all designated all designated States except
for the purposes of: D States D the Unill,ed States of America

the United States
of America only

the States indicated in
the Supplemcental Box

IXI Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/R0O/101 (continuation sheet) (April 2007)

See Notes 1o the request form
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N Sheet No.

Box No.II FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be included in the request.

Name and address: (Familyname followed by given name;

or alegal entity, full official designation. | This person is:
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of resid i

e ifnoState of r ¢ is indicated below.) D applicant only
UNGASHE, Solomon _ .
36641 Reynolds Drive {X] applicant and inventor
Fremont, California 94536 L__] inventor only (f this check-box
United States of America

is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:
ET us

This person is applicant all designated D all designated States except the United States the States indicated in
for the purposes of: D States the United States of America of America only the Supplemental Box
Name and address: (Family name followed by given name; for alegal entity, full official designation. | This person is:
The address must include postal code and nume of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence ifno Stute of residence is indicated below.) D applicant only
ZENG, Yibin . .
144 McLellan Avenue [X] appticant and inventor
: ; inventor only (If this check-bax
San Mateo, California .94403 L e o ot il i below
United States of America
Applicant'sregistration No. withthe Office
P
State (that is, country) of nationality:
CN ,

State (that is, country) of residence:
Us

This person is applicant
for the purposes of: D

all designated D all designated States except the United States
States the United States of America of America only

the States indicated in
the Supplemental Box

Name and address: (Family name followed by given name; for alegal entity, full official designation.

ial ¢ ‘ This person is:
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is. country) of residence if no State of residence is indicated below,)

D applicant only

D applicant and inventor

[:] inventor only (If this check-box’
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationality:

State (that is, country) of residence:

This person is applicant all designated all designated States except the United States the States indicated in
for the purposes of: D States the United States of America D

of America only the Supplemental Box

Name and address: (Family name followed by given name; for a legal entity, full official designation.

This person is:
The address must include postal code and name of country. The country of the address indicated in this P
Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

D applicant only

D applicant and inventor

I:] imventor only (If this check-box
is marked, do not fill in below.)

Applicant’sregistration No. with the Office

State (that is, country) of nationatity:

State (that is, country) of residence:

This person is applicant all designated all designated States except the United States the States indicated in
for the purposes of: D States D the United States of America of America only the Supplemental Box
[:] Further applicants and/or (further) inventors arc indicated on another continuation sheet.

Form FCT/RO/101 (contiruation sheet) (April 2007) See Notes to the request form
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Box No.V  DESIGNATIONS

The filing of this request constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT on the intemnational
filing date, for the grant of every kind of protection available and, where applicable, for the grant of both regional and national patents.

However,

D DE Germany is not designated for any kind of national protection

D JP Japan is not designated for any kind of national protection

I:] KR Republic of Korea is not designated for any kind of national protection
D RU Russian Federation is not designated for any kind of national protection

(The check-boxes above may only beused to exclude (irrevocably) the designations concerned if, at the time of filing or subsequently under
Rule 26bis. 1, the international application contuins in Box No. Vi a priority claim to an earlier national application filed in the particular
State concerned, in order to avoid the ceasing of the effect, under the national law, of this earlier national application.)

Box No. VI PRIORITY CLAIM

The priority of the following carlier application(s) is hereby claimed:

Filing date Number ‘Where earlier application is:
of carlier application of carlicr application : -
(day/monthtyear) '::‘gl’;;';gl, P hg::'b':;' regional application: [international application:
of WTO regional Office receiving Office

item (1) -

14 July 2006 60/831,042 us

{14.07.2006)
item (2)

‘ item (3)

D Further priority claims are indicated in the Supplemental Box.

Transmit certified copy: the receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the
carlier application(s) (only if the earlier application was filed with the Office which for the purposes of this international application
is the receiving Office} identificd above as:

ieme O item)

X aitems L] item (1)

Restore the right of priority: the receiving Office is requested to restore the right of priority for the earlier application(s) identified
above or in the Supplemental Box as item(s) ( ). (See also the Notes to Box No. VI; further
information must be provided to support a requesi lo resiore the right of priority.)

D other, see Supplemental Box

Incorporation by reference: where an element of the international application referred to in Article 11(1)(iii)(d) or (e) or a part of
the description, claims or drawings referrcd to in Rule 20.5(a) is not otherwise contained in this international application but is
completely contained in an earlier application whose priority is claimed on the date on which one or more clements referred to in
Article 11(1)(iii) were first received by the receiving Office, that element or part is, subject fo confirmation under Rule 20.6,
incorporated by reference in this international application for the purposes of Rule 20.6.

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) (if two or more International Searching Authorities are competent to carry out the
international search, indicate the Authority chosen; the two-letter code may be used):

" Request to use results of earlier search; reference to that search (if an earlier search has been carried out by or requested from the
International Searching Authority):

Number

Date (day/month/year)

Country (or regional Office)

Box No. YIII DECLARATIONS

[ BoxNe. vig)
[ Box Ne. v Gi)

D Box No. VHI (iii)
[J BoxNo. viTI (iv)

[T BoxWo. vl (v)

The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable
check-boxes below und indicate in the right column the rumber of euch type of declaration):

Number of
declarations

Declaration as to the identity of the inventor

Declaration as to the applicant’s entitlement, as at the international filing
date, to apply for and be granted a patent

Declaration as to the applicant’s entitlement, as at the international filing
datc, to claim the priority of the earlier application

Declaration of inventorship (only for the purposes of the designation of the
United States of America)

Declaration as'to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/R0O/101 (sccond sheet) (April 2007)

See Notes to the request form
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SheetNo. ..B. ..

BoxNo.IX CHECK LIST; LANGUAGE OF FILING

This international application contains:

(a) on paper, the following number of
sheets:

request (including
declaration and
supplemental sheets) : 6

description {(excluding
sequence listing and/or

sequence listing
tables related thereto

(for both, actual number
of sheets If filed on paper,
whether or not also
filed in electronic form;
see (c) below)

Total number of sheets  : 162
(b) O only in electronic form

{Section 801(a)(1))

@) O sequence listing

(i) [ tables related thereto

(c) [ alse in clectronic form
(Section 801(a)(ii))
(@) [0 sequence listing
(ii) ] tables related thereto
Type and number of carriers (diskette,

CD-ROM, CD-R or other) on which are
contained the

(additional copies to be indicated under
items 9(1i) and/or 10(i3), in right column)

tables related thereto) : 137
claims : 18
abstract : 1
drawings : 0
Sub-total number of sheets : 162

[ sequence listing: . ...............
[ tables related thereto: . .. ... .. ...

This international application is accompanied by the following Number
item(s) (mark the applicable check-boxes below and indicate in of items
right column the number of each item):
1. fee calculation sheet : 1
2. [ original separate power of attorney
3. [ original general power of attomey
4. O copy of general power of attorney; reference number,
133 171 G :
5. [0 statement explaining lack of signature
6. 01 priority document(s) identified in Box No. V1 as
1103 2 O
7. 3 translauon of intemational application into
flanguage): .. ... ... . i
8. 1 separate indications concerning deposued microorganism
or other biological matenal
9. [1 sequence listing in electronic form

(indicate type and number of carriers)

(i) [ copy submitted for the purposes of intemational search under
Rule 13¢er only (and not as part of the international application) :

(1) (3 (only where check-box (b)(i) or (c)(i) is marked in lefl column)
additional copies including, where a dpphcable the copy for the
purposes of international search under Rule 13¢er

Gii) [C] togetber with relevant statement as to the identity of the copy or
copies with the sequence listing mentioned in left column :

10. [ tables in electronic form related to sequence listing
(indicate type and number of carriers)

(i) [ copy submitted for the purposes of international search under
Section 802(b-quater) only (and not as part of the international
application) :

(i) [ (onty where check-box (b)(ii) or (c)(ii) is marked in lefi column)
additional copies including, where applicable, the copy for the
puiposes of international search under Section 802(b-quarer)

(i) [7} together with relevant statement as to the identity of the copy or
copies with the tables mentioned in lef column :

11. (8 other (specify): Certificate of Service and postcard o 2

Figure of the drawings which
should accompany the abstract:

L.angnage of filing of the

international application: English

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next to each signature, indicate the nume of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request).

AM

Lisa M. Seaney, Ph. D.
Agent for Applicant

For receiving Office use only

1. Date of actual receipt of the purported
international application:

2. Drawings:

the purported international application:

3. Corrected date of actual receipt due to later but
timely received papers or drawm;,s completing

D seceived:

4. Date of timely receipt of the required
corrections under PCT Article 11(2):

D not received:

S. International Searching Authority
(if two or more arc competent):  [SA /

6. Transmittal of search copy delayed
D until search fee is paid

Date of receipt of the record copy
by the Intemational Bureau:

For International Burcau use only

Form PCT/RO/101 (last sheet) (Apri} 2007)

See Notes to the request form



This sheet is not part of and does not count as a sheet of the international application.

PCT

FEE CALCULATION SHEET

imational Applicati .
Annex to the Request International Application No

For receiving Office use only

Applicant’s or agent’s
filereference 10709-240 Date stamp of the receiving Office

Applicant
ChemoCentryx, inc., et al.

CALCULATION OF PRESCRIBED FEES

1. TRANSMITTALFEE . . . . . . . . .. e l 300
2. SEARCHFEE . . . . . . .. e o i 2059
Intemational search to be carried out by EP

(If two or more International Searching Authorities are competenl to carry out the
international search, indicate the name of the Authority which is chosen to carry out
the international search.}

3. INTERNATIONAL FILING F?I’.

Where items (b) and/or (c) of Box No. IX apply, enter Sub-total number of sheets } 162
‘Where items (b) and (c) of Box No. IX do not apply, enter Total number of sheets

E}j first 30 sheets . . . . . PR l 1086 m
2 132 x 12 = 1584 [i2]
number of shects fee per sheet

in excess of 30

additional component (only if a sequence listing and/or tables
related thereto are filed in electronic form under Section 801(a)(1),
or both in that form and on paper, under Section 801 (a)(ii)):

400 x <l i3]
fee per sheet
| 2670 [7]

Add amounts entered at il, 12 and i3 and enter total at] . . |

(Applicants from certain States are entitled to a reduction of 75% of the
international filing fee. Where the applicant is (or all applicants are) so
entitled, the total 1o be entered at ] is 25% of the international filing fee.)

4. FEE FOR PRIORITY DOCUMENT (if applicable) . . . . . . . . .. 1 20 @

5. TOTALFEESPAYABLE . . . . . . . . . . ... ... ... 5049

TOTAL

Add amounts entered at T, S, T and P, and enter total in the TOTAL box

MODE OF PAYMENT (Not all modes of payment may be available al all receiving Offices)

authorization to charge .
X deposit account (sec below) £ postal money order [ cash [} coupons

D cheque D bank draft D'rcv'cnue stamps D other (specify):

LATION TO CHARGE (OR CREDIT) DEPOSIT ACC
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT Receiving Office: RO/ us

(This mode of payment may not be available at all receiving Offices)
Deposit Account No.:

23-1925

X1 Authorization to charge the total fees indicated above.

Date: JUIy 10: 2007

(This check-box may be marked only if the conditions for deposit accounts

or credit any overpayment in the total fees indicated above.

of the receiving Office so permit) Authorization to charge any deficiency Name: Lisa M. Seaney' Ph.D.

Authorization to charge the fee for priority document. Signature: _Ap\ g‘\,\
g Q

Form PCT/RO/101 (Annex) (April 2007) B See Notes to the fee calculation sheet
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R UNITED STaTES PATENT AND TRADEMARK OFFIGE L\S

UNITED STATES DEPARTMENT OF COMMERCE
Unitéd. States Patent and Trademark Office
Address: COMMASSIONER FOR PATENTS

PRty zliryrn 213-1450
_ g g
appLNo. | FILECORST | arTuniT | P FEE RECD ATTY.DOCKET NO DRAWINGS | TOT CLMS | IND CLMS
60/831,042 07/13/2006 225 10709-161

CONFIRMATION NO. 4821
FILING RECEIPT

AR G MG R SRR R

“0OC000000019774351*

BRINKS HOFER G!iSBfa & llBﬁiE

{ \AUG G 8 2006 |

ECEIVELY
U, & DOQCKET

Receipt is acknowledged of this provisional Patent Application. It will not be-examined for patentability and will
become abandoned not fater than twelve months after its filing date. Be sure to provide the U.S. APPLICATION
NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this
appllcatlon Fees transmitted by check or draft are subject to collection. Please verify the accuracy of the data
presented on this receipt. If an error is noted on this Filing Receipt, piease mail to the Commissioner for
‘tents P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with th_e

anges noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt lncorporatmg the requested corrections (if

appropriate).

00757 -
BRINKS HOFER GILSON & LIONE §
P.O. BOX 10395 :
CHICAGO, IL 60610

Date Mailed: 07/27/2006

Applicant(s)
- - .Solomon Ungashe, Fremont, CA;

- Yibin Zeng, San Mateo, CA;
Sreenivas Punna, Sunnyvale, CA,;
Jeff Jin, Freemont, CA;

Arindrajit Basak, Mountain View, CA;
Trevor T. Charvat, San Jose, CA;
Jimmie Moore, Redwood City, CA;
Aaron Novak, Mountain View, CA;

Power of Attorney:
Lisa Seaney—56246

Projectevaublication Date: None, application is not eligible for pre-grant publication
Non—Publieatfon éequest: Not applicable

Early-Publication Request: Not applicable

** SMALL ENTITY w*

Title

Triazole sulfonamides
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES D\SS

- N

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent in
a specific country or in regional patent offices. Applicants may wish to consider the filing of an intemnational
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the
filing of patent applications on the same invention in member countries, but does not result in a grant of "an
international patent" and does not eliminate the need of applicants to file additional documents and fees in
countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects- from the patent law of the United States, applicants are advised to seek guidance from
specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO
must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent
application serves as a request for a foreign filing license. The application's filing receipt contains further
information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Conceming Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

ent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
W be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaliindex.html.

For information-on preventing theft of your intellectual property (patents, trademarks and copyrights), you may
wish fo consult the U.S. Government website, hitp://www.stopfakes.gov. Part of a Department of Commerce
initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual
property in specific countries such as China, Korea and Mexico. For questions regarding patent enforcement
issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
) conditions for issuance of a license have been met, regardless of whether or not a license may be required as
X forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted

under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof
unless it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR

1.63(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the
national security or the export of technical data. Licensees should apprise themselves of current regulations
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls,
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of




!

Industry and Secunty Department of Commerce (15 CFR parts 730—774) the Office of Forelgn Assets Control,
Bepartrqent of Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR
5.12, if a license is desired before the expiration of 6 months from the filing date of the application. |f 6 months
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy
order under 35 U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).




UNITED STATES PATENT AND TRADEMARK OFFICE

UNDER SECRETARY OF COMMERGE FOR INTELLECTUAL PROPERTY AND
DiReCTOR of THE UNITED STATES PATENT AND TRADEMARK OFFICE

LISA SEANEY pras | *5001 46389A*

P.O BOX 10395 * 500146389
CHICAGO, IL 60610-0395

SEPTEMBER 01, 2006

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFIIM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

aAINFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
‘RESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD

FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY

CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 571-272-3350.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
MAIL STOP: ASSIGNMENT SERVICES BRANCH, P.0O. BOX 1450, ALEXANDRIA, VA 22313.

RECORDATION DATE: 09/01/2006 REFL/FRAME: 018199/0714
' NUMBER OF PAGES: 12

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS).
DOCKET NUMBER: 10709-161

ASSIGNOR: _

UNGASHE, SOLOMON DOC DATE: 08/16/2006
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ZENG, YIBIN DOC DATE: 08/17/2006
ASSIGNOR:

PUNNA, SREENIVAS DOC DATE: 08/17/2006
QSSIGNOR:

JIN, JEFF DOC DATE: 08/16/2006 .
ASSIGNOR: _

BASAK, ARINDRAJIT DOC DATE: 08/16/2006

P.0. Box 1450, Alexandrla, Virginks 22313-1450 - www.UsPYO.00V

(09374

e



0

A

A

A

A

S

18199/0714 PAGE 2

SSIGNOR:
CHARVAT, TREVOR T.

SSIGNOR:
MOORE, JIMMIE

SSIGNOR:
NOVACK, AARON

SSIGNEE:
CHEMOCENTRYX, INC.
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[ Number
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Case No. 10709/161

ASSIGNMENT

WHEREAS, Soloman Ungdshe, Yibin Zeng, Sreenivas Punva, Jeff Jin, Acindmiit
Basak, Trevor T. Charvat, Jimmie Moore, and Aaron Novack, hereinafter called the -"Aislsigmrs‘f,.
have made the invention described in the United States patent application entitled TRIAZOLE
SULFONAMIDES, for a full description of which reference. is iere made. to an application for
Letters Patent of the United ~Sla(es< filed on July 14, 2006, and assigned Application Serjaf No.
66/831.042;

WHEREAS, ChemoCentryx, Inc., a corporation organized and éxisting under the
laws-af the State of Delaware, having a place of business at 850 Maude Avenue, Mountain
View. CA 94043, hereinaficr called the "Assignee”, desires to acquire the entire right, title and
interest in and to the invention-and the patént application ideiitified above, and all patehts which

‘may be obtained for said inveation, as set forth below;

‘ A NOW, THEREFORE, in consideration of the sum of One Dollar ($1.60), and
.othaf'valuéblfe'amd'lcga}'l_'y sufficient consideration, the receipt of which by the Assignors from
the Assipgnee is bereby acknowledged, the Assignors have sold, assigned and transferred, and by
these preseils. do soll, dssigri-and transfer to the Assignes; the entire right, title and iriterest for
ﬂ.ie‘ United States in and to the invention and the patent -application identified above, and any
patents that may.issue for said invention in the United States; tagether with the entire right, title
and ifferest in and to said Hwvention and all patent applications 'a"ﬁ:d patents thierefor i -all

* conntries foreign to the United States, including the full right to claim for any such application
all benefits and priority rights wider any applicable convention; together: with the entire. right,
title. and interest in-and to all contimations, divisions, renewals and extensions of #ny of the

- patent-applications and paterits-defined above; to have and te, hold for the sole and exclusive use
-and bcne'ﬁ'i of the Assigiee, its. successors and ass',ign-s-, to thcfuﬂ end of the tetm of t6rms for all

‘ such.patents. .
The Assignors haereby covenant and agree, for both the Assignots and the
Assighors-legal reptesentatives; that the Assignors will assist the Assignee in the prosecution of
the patent application ideutified above; in the making and prosecution of apy other patent
applications that the Assignee may elect to make. covering the invention ideatified above; in
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vesting in the Assipnee like exclusive title in and to all such other patént applications and
patents; and in the prosecution of any interference which may arise involving said invention, or
any spch patent application or patent; and that the -Assignors will execute and deliver to the
Assignee any and all additional papers which may be requested by the Assignee-to carry out the
terms of this Assignmicnt.

' ~ The:Commissioper of Patents and Trademdrks is hereby authorized and requested
t0 issug patents to the Assi gnee in accordance with the terms of thiis Assignment.

IN TESTIMONY WHEREOF, the Assignors have execated this agreement. |

i‘;?lomon Ungashe ~ 7

7 " © Yibin Zeng

%\s‘%\ © G & Sﬁz“i_/:z

DATED:

Sreenivas Punna

DATED: Slrelob

:

DATED: _ BIef st

Arindrajit B

DATED: __Gllblot e IO

Trevor T: Gharval *

DATED:

4




statE orCaldnmid )
county or Safnalod )
A%WU) Hﬂ(ﬂ@@f\ a Notary Public in and for the County and.

State afomsa]d do hercby certify that Solomon Ungashe, personally known to me to be the same
person whose name is subseribed to the foregoing instrument, appeared before me this day in
person and acknowledged that (s)he signed, sealéd and delivered the said instrament as his/her
free and voluntary act for the uses and purposes therein set forth.

IN WITNESS WHEREQF, I have hereunto set my hand and Notarial Seal, this

/o day of hug , 2000
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STATE OF Cﬁh@’)ﬂu@t )
) ss.

COUNTY orS&&ﬂaﬁD )
|8 \\Rﬁ{'} HM@M\ a-Notary Public in and for the County and State

aforesaid, do hercbjy certify that Yibin Zeng, personally known to me to be the same person
whose narme is subscribed to the foregoing instrument, appéared before me this day in person and
acknowlédged that (s)he signed, sealed and -delivered the said instrument as his/her free and
voluntary act for the uses and purposes ticrein set Torth.

IN' WITNESS WHEREQF, I have hcmumo set my hand and Notarial Seal, this

|7 day offug 20006 .

\ otaxy Pubhc

My CoinmiissionExpires:
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STATE OF Cat litornidy
) ss.

county oF Sannal)
I (% {—/Iﬁ U’ 14—@” MM Notary Public in and for the County and. State

aforesaid, do hercby cemfy that Sreenjvas Punna, personally known to me to be the same person
whose name is subscribed 1o the foregoing instrument; appeared before me this day in person and
acknowledped that {s)he signed, scaled and delivered the said instrument as his/her free and
voluntary act for the uses-and purposes therein set forth.
IN WITNESS WHEREQF, I have hereunto set my hand and Notanal Seal this
1‘7 day of Ang. | 200

Ltc Hordmson

;N_c_)tm;y Public

My.Corrmﬂssi.on Expires:
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sTatE ol Lorma |
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countyor Lyrmraler )
1 ‘::Pma)' H‘O N WSD 4 L4l “\Iotary Public in and for tﬁe County and

whiose name is snbscrxbcd to the forcgo;;LTn;t;LLnlc11L appeared befote me this day in person and
acknowledged that (s)he siancd, sealed and delivered the said instrument as hisfher free and

voluntary act for the uses and purposes therein set forth.
IN WITNESS WHEREOF, I have hereunto set my hand and Notarial Seal, this

/o day of’L\w;l» 2000
E; l ALLL %@ﬂdﬁ?yj}/\d

Ne stary Public

SS.

My Commigsion Bxpires:
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COUNTY OF&LW(’

~ . 2N SO"’\ & Notiry-Putbilic in and for the County and
State aforesaid, do hereby certify that Arindrajit Basak Basa.k personally known to me to be the same -
persén- whose name is subscribed to the foregoing instrurnient; appeared before me. this day in -

- person and acknowledged that (s)he signed, sealed and delivered the said instrument as his/her

ﬁ'ee and voluniary.act for the uses and pusposes theiein set forth.
IN WITNESS WHEREOF, ] have hereunto sef iy hand and Notarial Seal, this

Hlex dity of Apg . 208 -

Notary Public

- My Counmissian Expires:
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state orCalifornia ) ,
) ss.

county orSa Al | |
MU )‘é@’[\éﬁ%ﬂfy\-——/ 4 Notary Pubhc in and for the Coumy and

'person whose mmc is qub*scnbed to the fmegomg m.«,tnunent, appeared bcfom me this day
person and acknowledged that (s)he signed, sealed and delivered: the said instrurient as -his/lier

free aud voluntary act for the uses and purposestherein set forth.
N WITNESS WHEREOF, I have hercunto set miy hand and Notarial Seal, this

flo day o-f,_ﬂpw] L2000

Natdry Pubhc

My Commission Expires:
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sTATE oF (Blikp r,mé
COUNTY OF @M (OO

’-—'f

‘:Héf\dp . a Notary Public in and for the County and
State aforesaid, do hcrehy ocrufy that Jimmie Moore, personally known to me to be: the same
person ‘whose name' is subscribed to the foregoing instrument, appeared before mie this day in
peérson and acknowledged that (s)he signed. sealed and delivered the said instrument as; hiS/hCI

)ss

free and voluntary act for the uses and purposes therein set forth.

‘ IN WITNESS WHEREQF, [ have hereunto set my hand and Notatial Seal, this
Jto. day ofﬁu{,)[ L 20ple

N'o{ary '.Pu'blic

My Commission Expires:
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Hoa COMMISSION ¥1517977

EESeN NOTARY PUBLIC:CALIFORNIA
S0/ COUNTY OF SAN MATEO §
My Corprission Bxpires Oct. 4, 2008
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STATE OF C1 W rvag |
P |
cOUNTY ORSalsd )
1 ‘:Eﬂ/ﬂ U) + O/Eitp /2@{\ .- Notdty Piblic in and forthe Countv dnd

State aforesaid, do hereby certify that Aaron ’\Iovak personally known to me to be the samie-
. person whose name is subscribed to the foregoing instrument, appeared before me this day in
person and.acknowledged that (s)he signed, sealed and delivered: the said instrument as histher
ﬁ‘ee, and voluntary act for the uses and purposes therein set forth.
IN WITNESS WHEREOF, 1 have hereunto set my hand and Notarial Seal, this
/ (7 dayef ﬁ}ﬂﬁ} .00

f)tar) Publtc'

My Commission Expires:
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REPUBLICA DE COLOMBIA
A SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Bogotéa,
2020
Doctor (a)
CADENA SARMIENTO JUAN PABLO
REFERENCIA Radicacién No. 9 10534
Solicitud internacional PCT/US2007/015808
Fecha inicio fase nacional 14/02/2009
Tramite 11
Evento 378,
Actuacidn 430
Oficio No. q,Bq
L&D

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del Co6digo de
Procedimiento (Civil. Adicionalmente, deberad presentar el documento que acredita la
existencia vy representacidén 1legal de la sociedad solicitante, cuando ésta fuere
persona juridica. ’

2. La solicitud no contiene la copia del documento en que consta la cesidn del
derecho a 1la patente del inventor al solicitante o a su causante, conforme a lo
establecido por el articulo 26 literal k) de la Decisidn 486 de la Comisidn de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
deberdn legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Cédigo de Procedimiento Civil. Cuando se trate de las declaraciones a que hace
referencia la Regla 4.17 1i) del Tratado de Cooperacidn en Materia de Patentes
PCT., el alcance de 1las tales declaraciones se determinard segGn indiquen
claramente una cesién de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidén 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidn del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perderd su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.10 de 2001.

Continua en la pagina siguiente...
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