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HETEROBICYLIC INHIBITORS OF HVC

Field of the Invention

The invention relates to methods of treating disorders associated with hepatitis C

infection. More specifically, it concerns certain fused bicyclic pyrimidine compounds

5 that have an amide-substituted 4-pyridylamine group on the pyrimidine ring that are

useful in these methods.

Background Art

Transforming grth factor-beta (TGFB) denotes a superfamily of proteins that

includes, for example, TGFBl, TGFBZ, and TGFBB, which are pleiotropic modulators

10 of cell grth and differentiation, embryonic and bone development, extracellular

matrix formation, hematopoiesis, and immune and inflammatory responses (Roberts

and Spom Handbook of Experimental Pharmacology (1990) 95:419-58; Massague, et

al., Ann. Rev. Cell. Biol. (1990) 6:597-646). Other members of this superfamily

include activin, inhibin, bone morphogenic protein, and Mullerian inhibiting substance.

15 The members of the TGFB family initiate intracellular signaling pathways leading

ultimately to the expression of genes that regulate the cell cycle, control proliferative

responses, or relate to extracellular matrix proteins that mediate outside-in cell

signaling, cell adhesion, migration and intercellular communication.

Therefore, inhibitors of the TGFB intracellular signaling pathway are useful treatments

20 for fibroproliferative diseases. Specifically, fibroproliferative diseases include kidney

disorders associated with unregulated TGFB activity and excessive fibrosis including

glomerulonephritis (GN), such as mesangial proliferative GN, immune GN, and

crescentic GN. Other renal conditions include diabetic nephropathy, renal interstitial

fibrosis, renal fibrosis in transplant patients receiving cyclosporin, and HIV-associated

25 nephropathy. Collagen vascular disorders include progressive systemic sclerosis,

polymyositis, scleroderma, dermatomyositis, eosinophilic fascitis, morphea, or those

associated with the occurrence of Raynaud’s syndrome. Lung fibroses resulting from

excessive TGFB activity include adult respiratory distress syndrome, chronic

obstructive pulmonary disease (COPD), idiopathic pulmonary fibrosis, and interstitial

30 pulmonary fibrosis often associated with autoimmune disorders, such as systemic lupus

erythematosus and scleroderma, chemical contact, or allergies. Another autoimmune

disorder associated with fibroproliferative characteristics is rheumatoid arthritis.

Fibroproliferative conditions can be associated with surgical eye procedures. Such

procedures include retinal reattachment surgery accompanying proliferative
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vitreoretinopathy, cataract extraction with intraocular lens implantation, and post

glaucoma drainage surgery.

In addition, members of the TGFB family are associated with the progression of various

cancers. M.P. de Caestecker, E. Piek, and AB. Roberts, J. National Cancer Inst.,

5 92(17), 1388-1402 (2000). For example, it has been found that TGFBl inhibits the

formation of tumors, probably by inhibition of the proliferation of nontransformed

cells. However, once a tumor forms, TGFBl promotes the grth of the tumor. N.

Dumont and CL. Arteaga, Breast Cancer Res., Vol. 2, 125-132 (2000). Thus

inhibitors of the TGFB pathway are also useful for the treatment of many forms of

10 cancer, such as lung cancer, skin cancer, and colorectal cancer. In particular, they are

useful to treat cancers of the breast, pancreas, and brain, including glioma.

The compounds of the invention herein are derivatives ofpyrimidine having an

additional ring fused onto the pyrimidine. PCT publication W001/47921 describes

pyrimidine and triazine compounds that are inhibitors of kinase activities associated

15 with various inflammatory conditions, as opposed to the treatment of fibroproliferative

disorders described herein. The above mentioned PCT publication describes the use of

the disclosed compounds only for treatment of the inflammatory aspects of certain

autoimmune diseases. Further, the compounds described differ from those described

herein by virtue of the substitutions required on the pyrimidine nucleus; among other

20 distinctions, the compounds disclosed in the PCT publication do not include phenyl

bound directly to the pyrimidine ring.

Related compounds, some of which have the 4-pyridylamine group at C-4 on the

pyrimidine, are disclosed in two published U.S. Patent Applications, publications no.

US 2004-0132159-A1 and US 2005/0004143-A1. Those applications, however,

25 disclose a preference for certain electron-donating substituents on the pyridine ring of

the 4-pyridylamine group, including alkyl, amine and alkoxy groups, and do not

disclose a preferred position for substituents. The present invention provides

compounds specifically including a 4-pyridylamine containing an essential

carboxamide group attached at position 3 on the pyridine ring.

30 U.S. Patent No. 6,476,031 also discloses compounds containing a quinazoline ring,

which cam be a fused bicyclic derivative of a pyrimidine; it includes compounds where

the quinazoline ring is linked to an aryl group at C-4 of the quinazoline. The

compounds are reported to act at the TGFB site, and the compounds can include a 4-

pyridylamine group as the aryl group linked to the quinazoline at C-4. However, that

35 patent only discloses that a quinazoline compound linked to a pyridyl that is

unsubstituted: it does not disclose any compounds with a 4-pyridyl that includes an

amide substituent such as the ones at the 3-position of the 4-pyridyl group in the

compounds of the present invention.
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Disclosure of the Invention

The invention is directed to methods, compositions, and novel compounds useful in

treating conditions that are characterized by excessive TGFB activity. These conditions

are, most prominently, fibroproliferative diseases, such as conditions associated with

hepatitis C virus infection, and certain cancers. However, the conditions for which the

compounds and methods are useful include any medical condition characterized by an

undesirably high level of TGFB activity. The compounds of the invention have been

found to inhibit TGFB and are thus useful in treating diseases mediated by the activity

of this family of factors. The compounds of the invention are of the formula (I):

/

R2 / N

or a pharmaceutically acceptable salt or prodrug thereof, wherein:

R1 represents H or OH, or an optionally substituted alkyl, alkoxy, heteroalkyl, amino,

acyl, heteroacyl, aryl, arylalkyl, heteroaryl, or heteroarylalkyl group;

R2 represents H or optionally substituted alkyl, heteroalkyl, acyl, heteroacyl, aryl,

heteroaryl, arylalkyl, or heteroarylalkyl;

B represents H or a C1-C8 acyl group that may be substituted or unsubstituted;

each of W, X, Y and Z is independently C-H, C-J or N, provided that not more than

two of W, X, Y and Z represent N;

Ar represents an optionally substituted phenyl ring;

each J independently represents halo, OH, SH, or optionally substituted alkyl, alkenyl,

alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, aryl, acyl, heteroacyl, or

heteroaryl, or NR1R2,N02, CN, CF3, COOR, CONRz, or 802R, wherein each R

is independently H or an optionally substituted alkyl, alkenyl, alkynyl, acyl, aryl,

heteroalkyl, heteroalkenyl, heteroalkynyl, heteroacyl or heteroaryl group,

R1 and R2 of any NRIR2 can cyclize to form a 3-8 membered ring that can be saturated,

unsaturated, or aromatic, and that contains 1-3 heteroatoms selected from N, O

and S as ring members, and is optionally substituted; and

n is 0-3;
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provided the compound is not 4-[2-(5-chloro-2-fluorophenyl)-pteridin-4-ylamino]-

nicotinamide:

The invention is also directed to pharmaceutical compositions containing one or more

compounds of formula (I) or their pharmaceutically acceptable salts, or prodrug forms

thereof, as active ingredients and to methods of treating conditions characterized by an

excessive level of TGFB activity, particularly fibroproliferative conditions, using

compounds of formula (I) or compositions containing such compounds.

Modes of Cming Out the Invention

The compounds of formula (I) are useful in treating conditions which are characterized

by an excessive level of TGFB activity. As used herein, “TGFB” refers to the

superfamily which includes TGFBl, TGFBZ, and TGFB3 as well as other members of

the family known or which become known in the art such as inhibin, bone morphogenic

protein, and the like. One or more of these family members may be more active than

desired in the conditions which the compounds of the invention are designed to

ameliorate or prevent.

Conditions “characterized by an excessive level of TGFB activity” include those

wherein TGFB synthesis is stimulated so that TGFB is present in enhanced amount, and

those wherein TGFB latent protein is undesirably activated or converted to active TGFB

protein, and those wherein TGFB receptors are upregulated, and those wherein the

TGFB protein shows enhanced binding to cells or extracellular matrix in the location of

the disease. Thus, in each case, “excessive level of TGFB activity” refers to any

condition wherein the activity of TGFB is undesirably high, regardless of the cause and

regardless of whether the actual amount or activity of TGFB present is within a

‘normal’ range.

Compounds of the present invention moreover show antiviral activity against the

hepatitis C virus.
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