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eases, atherosclerosis, psoriasis, autoimmune diseases such as multiple sclerosis, and inflammatory bowel disease, all in mammals,
by the use of substituted benzanilides which are CCRS5 receptor antagonists. Furthermore, since CD8+ T cells have been implicated
in COPD, CCRS5 may play a role in their recruitment and therefore antagonists to CCRS5 could provide potential therapeutic in the
treatment of COPD. Also, since CCRS5 is a co-receptor for the entry of HIV into cells, selective receptor modulators may be useful
in the treatment of HIV infection.

(54) Title: SUBSTITUTED BENZANILIDES AS MODULATORS OF THE CCR5 RECEPTOR

(57) Abstract: This invention relates to substituted benzanilides which are modulators, agonists or antagonists, of the CCRS5 recep-
or. In addition, this invention relates to the treatment and prevention of disease states mediated by CCRS5, including, but not limited
0, asthma and atopic disorders (for example, atopic dermatitis and allergies), rheumatoid arthritis, sarcoidosis and other fibrotic dis-



10

15

20

25

30

35

WO 2004/010943 PCT/US2003/023524

SUBSTITUTED BENZANILIDES AS MODULATORS OF THE
CCR5 RECEPTOR

FIELD OF THE INVENTION

This invention relates to substituted benzanilides which are modulators,
agonists or antagonists, of the CC chemokine receptor CC-CKR5 now designated as
CCRS5 (Nature Medicine 1996, 2, 1174-8). In addition, this invention relates to the

treatment and prevention of disease states mediated by CCRS.

BACKGROUND OF THE INVENTION
T cells are not only key regulators of the immune response to infectious

agents but are believed critical for the initiation and maintenance of the
inflammatory reaction in a variety of chronic diseases. Increased numbers or
enhanced activation state of T cells, especially CD4+ T cells, have been
demonstrated in the synovium of individuals with rtheumatoid arthritis (M.J. Elliott
and R. N. Maini, Int. Arch. Allergy Immunol. 104: 112-1125, 1994), in the
bronchial mucosa of asthmatics (C.J. Corrigan and A.B. Kay, Immunol. Today
13:501-506, 1992), in the lesions of multiple sclerosis (R. Martin and H. F.
McFarland, Crit. Rev. Clin. Lab. Sci. 32: 121-182, 1995), in psoriatic lesions (J.L.
Jones, J. Berth-Jone, A. Fletcher and P.E. Hutchinson, J. Pathol. 174: 77-82, 1994)
and in the fatty streaks of atherosclerosis (R. Ross, Annu. Rev. Physiol. 57: 791-804,
1995). ‘

T cells, as well as other inflammatory cells, will migrate into tissues in
response to the production of a variety of chemotactic factors. Among these factors
are a superfamily of 8-12 kDa proteins known as the chemokines. These proteins
share structural features such as the presence of 3-4 conserved cysteine residues.
RANTES, which stands for Regulated upon Activation Normal T cell Expressed and
Secreted, is an 8 kDa protein member of CC branch of the chemokine family. These
proteins recruit and activate immune and inflammatory cells through an interaction
with G-protein coupled receptors. The CC branch is defined by the absence of an
intervening amino acid residue between the first two cysteine residues and members
of this family predominately elicit the migration of mononuclear cells, eosinophils
and basophils (M. Baggiolini, B. Dewald, and B. Moser, Adv. Immunol. 55: 97-179,
1994; and J.J. Oppenheim, C.O.C. Zachariae, N. Mukaida, and K. Matsushima,
Annu. Rev. Immunol. 9: 617-648, 1991).
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RANTES potently produces chemotaxis of T cells, basophils, eosinophils,
monocytes and mast cells. RANTES was originally identified as gene product
induced late after antigen activation of T-cells (T.J. Schall, J. Jongstra, B.J. Dyer, J.
Jorgensen, et al., J. Immunol. 141:1018-1025, 1988), however, RANTES has been
shown to be synthesized and secreted by a diverse group of cells that include
epithelial and endothelial cells (C. Stellato, L.A. Beck, G.A. Gorgone, D. Proud, et
al., J. Immunol. 155: 410-418, 1995; and A. Marfaing-Koka, O. Devergne, G.
Gorgone, A. Portier, et al., J. Immunol. 154: 1870-1878, 1994), synovial fibroblasts
(P. Rathanaswami, M. Hachicha, M. Sadick, T.J. Schall, et al., J. Biol. Chem. 268:
5834-5839, 1993) and dermal fibroblasts (M. Sticherling, M. Kupper, F. Koltrowitz,
E. Bornscheuer, et al., (J. Invest. Dermatol. 105: 585-591, 1995), mesangial cells (G.
Wolf, S. Aberle, F. Thaiss, et al., Kidney Int. 44: 795-804, 1994) and platelets (Y.
Koameyoshi, A. Dorschner, A.I. Mallet, E. Christophers, et al., J. Exp. Med. 176:
587-592, 1992). In these cells, RANTES mRNA is rapidly upregulated in response
to IL-1 or TNFe. Although RANTES mRNA is not usually detected in normal
tissues (J.M. Pattison, P.J. Nelson, and A M. Krensky, Clin. Immunother. 4: 1-
1995), increased mRNA or protein has been found in diseases characterized by a

mononuclear infiltrate. For example, RANTES mRNA was visualized using in sifu
hybridization in renal allografts undergoing rejection (J.M. Pattison, P.J. Nelson, and
A M. Krensky, Clin. Immunother. 4: 1-8, 1995; and K.C. Nadeau, H. Azuma and
N.IL Tilney, Proc. Natl. Acad. USA 92: 8729-8733, 1995) in the skin of atopic
dermatitis patients after exposure to antigen (S. Ying, L. Taborda-Barata, Q. Meng,
M. Humbert, et al., J. Exp. Med. 181: 2153-2159, 1995), and in endothelial cells of
coronary arteries undergoing accelerated atherosclerosis after cardiac transplant
(J.M. Pattison, P.J. Nelson, and A.M. Krensky, Clin. Immunother. 4: 1-8, 1995).
Further, increased immunoreactive protein for RANTES has been detected in
bronchoalveolar lavage fluid (R. Alam, J. York, M. Boyers, et al., Am. J. Resp. Crit.
Care Med. 149: A951, 1994) and sputum from asthmatic individuals (C.M. Gelder,
P.S. Thomas, D.H. Yates, LM. Adcock, et al., Thorax 50: 1033-1037, 1995).

Several receptors have been identified that bind RANTES. In particular,
CCRS5, when expressed in either HEK 293 cells or CHO cells, binds RANTES. This

receptor is expressed in T-cells and in monocytes and macrophages,

immune/inflammatory cells that are important in the maintenance of a chronic
inflammatory reaction. Pharmacological characterization of CCR5 indicates
similarities to the RANTES binding site observed on isolated T cells. Therefore,
antagonism of RANTES’ action on CCRS5, as well as antagonism of other natural
modulators of CCRS5, should inhibit the recruitment and activation of T cells and
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macrophages into inflammatory lesions and provide a novel therapeutic approach for
the treatment of atopic and autoimmune disorders.

Since T cells express CCRS5, selective receptor modulators of CCRS,
particularly antagonists, are likely to provide beneficial effects in diseases including,
but not limited to, asthma and atopic disorders (for example, atopic dermatitis and
allergies), rheumatoid arthritis, sarcoidosis, or idiopathic pulmonary fibrosis and
other fibrotic diseases, atherosclerosis, psoriasis, autoimmune diseases such as
multiple sclerosis, treating and/or preventing rejection of transplanted organs, and
inflammatory bowel disease, all in mammals, preferably humans. Furthermore,
since CD8+ T cells have been implicated in chronic obstructive pulmonary disease
(COPD), CCR5 may play arole in their recruitment and therefore antagonists to
CCRS5 could provide potential therapeutic in the treatment of COPD. Also, since
CCRS5 is a co-receptor for the entry of HIV into cells, selective receptor modulators
may be useful in the treatment of HIV infection.

A subset of compounds included in formula (I) have been reported to have 5-HT
receptor activity (international application publication number WO 95/15954,
published 15 June 1995, international application publication number WO 95/17398,
published 29 June 1995, international application publication number WO 95/26328,
published 5 October 1995, international application publication number WO
96/06079, published 29 February 1996, GB 2276161 published 21 September 1994,
and GB 2276165 published 21 September 1994; international application
publication number WO 95/30675 published 16 November 1995; international
application publication number WO 95/17401 published 29 June 1995; international
application publication number WO 96/31508 published 10 October 1996;
international application publication number WO 97/10824 published 27 March
1997; international application publication number WO 96/11934 published 25
April 1996; international application publication number WO 96/19477 published
27 June 1996; international application publication number WO 97/17350 published
15 May 1997; international application publication number WO 97/34900 published
25 September 1997; international application publication number WO 97/34901
published 25 September 1997; international application publication number WO
97/35862 published 2 October 1997; international application publication number
WO 97/19070 published 29 May 1997; international application publication number
WO 95/32967 published 7 December 1995; international application publication
number WO 97/07120 published 27 February 1997; U.S. Patent 3,931,195, issued
Jan. 6, 1976; and U.S. Patent 4,000,143, issued Dec. 28, 1976). In addition, WO
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99/01127, published January 14, 1999, discloses substituted benzanilides useful for
modulating CCR5-mediated diseases.

Surprisingly, it has now been discovered that this class of non-peptide
compounds, in particular substituted benzanilides of formula (I), function as CCR5
receptor modulators, and therefore, have utility in the treatment and prevention of
disease states mediated by CCRS receptor mechanisms.

SUMMARY OF THE INVENTION

The present invention is to novel compounds of formula (I) and their use as

CCRS5 modulators for the treatment and or prophylaxis of certain disease states,
including, but not limited to, COPD, asthma and atopic disorders (for example,
atopic dermatitis and allergies), rheumatoid arthritis, sarcoidosis, or idiopathic
pulmonary fibrosis and other fibrotic diseases, atherosclerosis, psoriasis,
autoimmune diseases such as multiple sclerosis, treating and/or preventing rejection
of transplanted organs, inflammatory bowel disease, and HIV infection, all in
mammals, preferably humans. The preferred compounds for use as CCR5
modulators are those compounds of Formula (I) as noted herein.

In addition, the present invention is directed to a method of preventing or
treating CCR5-mediated diseases in a mammal, preferably a human, by
administering to the mammal an effective amount of a CCRS receptor ligand, or a
pharmaceutically acceptable salt or solvate thereof.

Further, the present invention is directed to methods for making and using
the compounds of formula (I), as well as pharmaceutical compositions of formula (I)
or a pharmaceutically acceptable salts or solvates thereof.

Yet further, the present invention is directed to the use of a CCRS receptor ligand
in the manufacture of a medicament for the prophylaxis or treatment of certain disease
states, including, but not limited to, COPD, asthma and atopic disorders (for example,
atopic dermatitis and allergies), rheumatoid arthritis, sarcoidosis, or idiopathic
pulmonary fibrosis and other fibrotic diseases, atherosclerosis, psoriasis, autoimmune
diseases such as multiple sclerosis, treating and/or preventing rejection of transplanted
organs, inflammatory bowel disease, and HIV infection, for example in a mammal such
as a human.

Still further, the present invention is directed to a CCRS receptor ligand, or a
pharmaceutically acceptable salt, or solvate thereof, for use in the prophylaxis or
treatment of certain disease states, including, but not limited to, COPD, asthma and
atopic disorders (for example, atopic dermatitis and allergies), rheumatoid arthritis,
sarcoidosis, or idiopathic pulmonary fibrosis and other fibrotic diseases, atherosclerosis,
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psoriasis, autoimmune diseases such as multiple sclerosis, treating and/or preventing
rejection of transplanted organs, inflammatory bowel disease, and HIV infection, for
example in a mammal such as a human.

The present invention is also directed to combined therapy to modulate
chemokine receptor activity and thereby prevent and treat inflammatory and
immunoregulatory disorders or diseases, including asthma and allergic diseases, as well
as theumatoid arthritis and atherosclerosis, and those pathologies noted above, and is
illustrated by the combination of the compounds of this invention and other compounds
which are know for such utilities.

The present invention is further directed to combinations of the present
compounds of formula (I) with one or more agents useful in the prevention or treatment
of AIDS. For example, the compounds of this invention may be effectively
administered, whether at periods of pre-exposure and/or post-exposure, in combination
with effective amounts of the AIDS antivirals, immunomodulators, anti-infectives, or
vaccines known to the skilled artisan.

DETAILED DESCRIPTION OF THE INVENTION
It has now been discovered that substituted benzanilides of formula (I) are

CCRS receptor modulators. It has also now been discovered that selective inhibition
of CCRS5 receptor mechanisms by treatment with the receptor modulators of formula
(I), or a pharmaceutically acceptable salt or solvate thereof, represents a novel
therapeutic and preventative approach to the treatment of a variety of disease states,
including, but not limited to, asthma and atopic disorders (for example, atopic
dermatitis and allergies), rheumatoid arthritis, sarcoidosis, or idiopathic pulmonary
fibrosis and other fibrotic diseases, atherosclerosis, psoriasis, autoimmune diseases
such as multiple sclerosis, treating and/or preventing rejection of transplanted
organs, and inflammatory bowel disease, all in mammals, preferably humans.
Furthermore, since CD8+ T cells have been implicated in COPD, CCRS5 may play a
role in their recruitment and therefore antagonists to CCR5 could provide potential
therapeutic in the treatment of COPD. Also, since CCRS is a co-receptor for entry
into cells, selective receptor modulators may be useful in the treatment of HIV
infection.

Compounds of formula (I) for use herein as CCRS modulators include the 5-
HT ligands as described in international application publication number WO
95/15954, published 15 June 1995, (U.S.S.N. 08/652,581, filed June 7, 1996);
international application publication number WO 95/17398, published 29 June 1995,
(U.S.S.N. 08/663,291, filed June 21, 1996); international application publication
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number WO 95/26328, published 5 October 1995, (USSN 08/718,481, filed Sept.
26, 1996); international application publication number WO 96/06079, published 29
February 1996, (USSN 08/793,428, filed Feb. 21, 1997); GB 2276161 published 21
September 1994, and GB 2276165 published 21 September 1994; international
application publication number WO 95/30675, published 16 November 1995,
(USSN 08/737,147); international application publication number WO 95/17401,
published 29 June 1995 (USSN 08/663,290, filed June 21, 1996); international
application publication number WO 96/31508, published 10 October 1996 (USSN
08/930,848, filed Oct. 7, 1997); international application publication number WO
97/10824, published 27 March 1997 (USSN 09/043,346); international application
publication number WO 96/11934, published 25 April 1996, (USSN 08/817,619);
international application publication number WO 96/19477, published 27 June 1996
(USSN 08/849,932); international application publication number WO 97/17350,
published 15 May 1997 (USSN 09/068,382, filed May 8, 1998); international
application publication number WO 97/34900, published 25 September 1997
(Attorney Docket No. P31419); international application publication number WO
97/34901, published 25 September 1997 (Attorney Docket No. P31418);
international application publication number WO 97/35862, published 2 October
1997 (Attorney Docket No. P31426); international application publicatioﬁ number
WO 97/19070, published 29 May 1997 (USSN 09/077,263); international
application publication number WO 95/32967, published 7 December 1995 (USSN
08/737,660); international application publication number WO 97/07120, published
27 February 1997 (USSN 09/011,338, filed Feb. 11, 1998); U.S. Patent 3,931,195,
issued Jan. 6, 1976; and U.S. Patent 4,000,143, issued Dec. 28, 1976. Each of these
references is incorporated herein in their entirety.

Preferred compounds for use as CCR5 modulators are those compounds of
Formula (I) as noted herein.

A preferred group of compounds for use herein are those compounds of the
Formula (I) or a pharmaceutically acceptable salt or solvate thereof:

Ar=A=E  pomula (I)
wherein Ar represents a group selected from (i), (if) or (iii);
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RS
(i) gf>
R

the basic nitrogen in moiety E may be optionally quaternized with C1_galkyl

wherein:

or is optionally present as the N-oxide;

R1’ and R?’ are independently one or more of hydrogen, Cj_galkyl, Co_
calkenyl, Cp_galkynyl, C3_7cycloalkyl, C3_gcycloalkenyl, aryl, (CHp);NR7R¥,
(CHy);NR7'COR?’, (CHp); NR7'COoR 1, (CHp), NR7'SOoR1Y,
(CHp)oCONRI2R13’, hydroxyC1_galkyl, C1-4alkoxyalkyl (optionally substituted
by a C1.4alkoxy or hydroxy group), (CHp),"CO2C1.galkyl, (CH), OC(O)R1%,
CR15=NOR16’, CNR15=NOR16’, COR!7’, CONR12R13’, CONR12(CH)).OC.-
4alkyl, CONR12'(CHy),CO,R18’, CONHNR19R20’, CONR1Z'SOpR2L,
COyR22’, cyano, trifluoromethyl, NR7RY’, NR7'COR?’,

NR23'CO(CH»), NR23R24’, NR23’CONR23 R24, NR7'COoR 10", NR7’SOR1T,
N=CNR23'NR23'R24’, nitro, hydroxy, C1.galkoxy, hydroxyCj.galkoxy, Ci.
galkoxyC1_galkoxy, OC(O)NR25R26", SR27’, SOR2¥’, SOR28’, SO,NR25R26’
or halogen;

R3’ and R4 are independently one or more of hydrogen, C1_galkyl, C3.
~cycloalkyl, C3_geycloalkenyl, hydroxyCi_galkyl, C1.6alkylOCj_galkyl,
CONR29'R30’, CO,R3Y’, cyano, aryl, trifluoromethyl, NR29'R30’, nitro, hydroxy,
C1.galkoxy, acyloxy, or halogen;

RS’ is one or more of hydrogen, C1.galkyl, C1.galkoxy or halogen;

R6’ is one or more of hydrogen, C1_galkyl, C3.7cycloalkyl (optionally
substituted by a hydroxy or an oxo group), hydroxyCj-salkyl, hydroxyC3_galkenyl,
hydroxyCs_galkynyl, (CH)q:OR32’, (CHp)q*COR33’, (CHp)gCR34=NOR3,
CONR36R37’, CO9R3%’, hydroxy, O(CHp)R39’, NR3OR37’, SR40’,

SO)NR41 'R42’ or halogen; or, R3" and R6’ form a fused benzo ring optionally
substituted with C1.g alkyl, C1_galkoxy or halogen;

R7’ and R’ are independently hydrogen or C1.galkyl, or together with the
nitrogen to which they are attached, R7’ and R8’ form a 5- to 6-membered
heterocyclic ring, which ring may optionally be substituted by an oxo group and,
which, when the ring is 6-membered, may optionally contain in the ring one oxygen
or sulfur atom;

RY’ is hydrogen, C1.galkyl or Cj_galkoxyalkyl;
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R10’js Cy_galkyl;

R11"is C1_galkyl or phenyl;

R12"and R13’ are independently hydrogen or C1_galkyl, or together with the
nitrogen to which they are attached, R12’ and R13’ form a 5- to 6-membered
heterocyclic ring, which, when the ring is 6-membered, may optionally contain in
the ring one oxygen or sulfur atom;

R14’is Cq_4alkyl, optionally substituted by C1_galkoxy;

R15"and R16’ are independently hydrogen or Cy_galkyl;

R17is hydrogen or Cy.galkyl;

R18’is hydrogen or C1-galkyl;

R19” and R20" are independently hydrogen or Cq._galkyl;

R21"is hydrogen or C1_galkyl;

R22’js hydrogen or C1_galkyl optionally substituted with one or two
substituents selected from C1_galkyl, C1.galkoxy, hydroxy, or NR7’lR8 s

R23’ and R24’ are independently hydrogen or C1_galkyl;

R25’ and R26’ are independently hydrogen or C1_galkyl, or together with the
nitrogen to which they are attached, R25" and R26 form a 5- to 6-membered
heterocyclic ring, which, when the ring is 6-membered, may optionally contain in
the ring one oxygen or sulfur atom;

R27’ is hydrogen or C1_galkyl;

R28’is C1_galkyl;

R29° R30’and R31 are independently hydrogen or Cy_galkyl;

R32’js C1_galkyl, hydroxyCj_galkyl, or C_4alkanoyl;

R33’is hydrogen or C1_galkyl;

R34’ is hydrogen or C1_galkyl;

R35’is hydrogen or C1_galkyl;

R36’ and R37’ are independently hydrogen or C1_galkyl or together with the
nitrogen to which they are attached, R36’ and R37’ form a 5- to 6-membered
heterocyclic ring, which ring may be optionally substituted by an oxo group and,
which, when the ring is 6-membered, may optionally contain one oxygen or sulfur
atom or an NH group or a group NR43’, wherein R43'is C1-6alkyl, COR# or
COyR4Y’, wherein R4’ and R45’ are independently hydrogen or C1_galkyl;

R38’ is hydrogen or Cy_galkyl;

R39’is C1_galkoxy, COoH, COoC1_galkyl or CONR3OR37’,

R40’is Cq_galkyl;

R41 and R42’ are independently hydrogen or Cj_galkyl;
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P is a 5 to 7-membered heterocyclic ring containing 1 to 4 heteroatoms
selected from oxygen, nitrogen or sulfur;

a’is1,2,3 or4;

b’is 0,1, 2 or 3;

c¢’is 1,2 or 3;

d’is0,1,2,3,4,5, or 6; and

e’is1,2,3,4, 5 or 6;

and further wherein, when Ar is (i), (ii) or (iii), and A is CONR46’, NHCO, -
NHCHj, or CHpNH, wherein R40’js hydrogen or Cq_galkyl,
E represents a group (a):

B— (CR'R?), —NRR*

(R%)y

Re (a);
wherein:

B is oxygen, C¢ C, $(O)., CR7=CR8, or CR7RS, or B is NRY;

'R1 and R2 are independently hydrogen or Cj_galkyl; alternatively
B(CRIR2), is OCRIR2CR1(OH)CR1IRZ or OCRIR2CR1(OCOCH3)CRIRZ;

R3 and R4 are independently hydrogen, C1_galkyl, C3_7cycloalkyl, aralkyl,
or together with the nitrogen atom to which they are attached form an optionally
substituted 5- to 7-membered heterocyclic ring which may contain an additional
heteroatom selected from oxygen, nitrogen or sulfur, where optional substituents
include Cj_galkyl, aryl, CONRIOR11, NRIOR 11, hydroxy, OCOR12, NHCOCF3,
NHSO,R 13, NHCOoR 14, or NHCOCy_galkyl wherein the alkyl of NHCOC().
galkyl is optionally substituted by OH;

R3 is hydrogen, C1_galkyl, aryl, CN, CONR1I5R16, CO,R17,
trifluoromethyl, NHCOoR 18, hydroxy, C1_galkoxy, benzyloxy, OCHpCO,Cj.
galkyl, OCF3, S(O)4R19, SO)NR20R2! or halogen;

RO is hydrogen, Cq_galkyl, aryl, trifluoromethyl, hydroxy, C1_galkoxy or
halogen, or RO taken together with R30’ forms a group D wheré Dis (CR22R23)e or
Dis (CR22R23)f—G where G is oxygen, sulfur or CR22=CR23, CR22=N, =CR220,
=CR228, or =CR22.NR23; -

R7, RS, RIO, Rll, R12, RIS, R16, RrR17, RZO’ R21, R22, and R23 are
independently hydrogen or Cj_galkyl;

RY is hydrogen, C1_galkyl, or phenylC1_galkyl;

R13,R14 R18 and R19 are independently C}_galkyl;
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aisl,2,3,or4,

bis1or2;

c and d are independently O, 1 or 2;

eis 2,3 or4;

fis0,1,20r3;

and further wherein, when Ar is (i), (ii) or (iii), and A is CONRA46’ NHCO,
or CHyNH, wherein R40’is hydrogen or Cj_galkyl,

alternatively, E represents a group (b):
R28R2C._
R26R27C NRB3o

—(C/)R24R25)g
;@i\/«;gm R%2),
R - (b);
R24 R25 R26 R27 R28 R29,R31, and R32 are independently hydrogen
or Cq_galkyl;
R30 is hydrogen, C1_galkyl, or C3_7cycloalkyl;
R33 is hydrogen, Cygalkyl, trifluoromethyl, hydroxy or halogen, or R33 and
R30’ together form a group -K- where K is (CR34R35)i or Kis (CR34R35)J' -M and
M is oxygen, sulfur, CR34=CR35, CR34=N, or N=N;
J is oxygen, CR36R37 or NR38, or J is a group S(O)x;
R34, R35 R36, R37, and R38 are independently hydrogen or Cj_galkyl;
gis1,2or3;
his 1,2 or3;
iis 2, 3, or 4;
jis 0,1,2,0r3;
kis0, 1 or2;
and further wherein, when Ar is (i), (ii) or (iii), and A is CONR#®’, NHCO, -
NHCHj, or CHpNH, wherein R46’ is hydrogen or Cj_galkyl,

alternatively, E represents a group (c):
Q— (CR®R4#0)—RAt

(R®)
R ©);
wherein:
Q is oxygen, S(0);, CR¥4=CR43, CR#R45, or Q is NR49;
R39 and R40 are independently hydrogen or C1_galkyl;
R4lisa group of formula (d):

-10-



WO 2004/010943 PCT/US2003/023524

N

(CHy)  (CHy), (CHy)q

AN

or R41 is a group of formula (e):

o
N\

R47 ( e)

5 R42 is hydrogen, C1_galkyl, aryl, CN, CONR#SR49, CO;R50,
trifluoromethyl, NHCOoR31, hydroxy, C1_galkoxy, benzyloxy, OCHpCO2C1.
6alkyl, OCF3, S(O)sR2, SO)NRI3R4, or halogen;

R43 is hydrogen or R43 together with R30’ forms a group R where R is
CR55=CR56, CR55=CR36CRISR56, or (CRISRIO);
10 R44, R45, R46 R48 R49, R50, R53, R34, R55, and R0 are independently
hydrogen or C1.galkyl;

(@

R47 is hydrogen, C1.galkyl, or C3_7 cycloalkyl;
R51 and R52 are independently C1_galkyl;
1is0,1,2,0r3;
15 mis 1or 2;\
nis0,1,or2
0, p, and q are independently integers having the value 1, 2, or 3;
ris 0,1, 2, or 3;
sis 0, 1, or 2;
20 tis 2 or 3;
and further wherein, when Ar is (i), (ii) or (iii), and A is CONH, NHCO, or
CHpNH,
alternatively, E represents a group (f):

W—(CRS7RS58) —— NRS59Re0
Q D
T
wherein:

R57 and R58 are independently hydrogen or C1_galkyl;

25 )
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R59 and R0 are independently hydrogen, C1_galkyl, C3_7cycloalkyl,
aralkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatom selected from oxygen, nitrogen or sulfur, where optional
substituents include Cj_galkyl, aryl, CONRG1R62, NR6IR62, hydroxy, OCOR3,
NHCOCF3, NHSO,R64, NHCO,R05, or NHCOC_galkyl wherein the alkyl of
NHCOC.galkyl is optionally substituted by OH;

T is -(CRO6R67) - or -O(CROOR67);-;

W is oxygen, S(O)y, NR68, or W is CR69=CR70 or CROIR70;

R61, R62, R63, R66, R67 R68, R69, and R70 are independently hydrogen or
C1-galkyl;

R64 and R65 are independently C1_galkyl;

uis1to4;

vis2or3;

wis 1,2, or3;

xis 0, 1 or2;

and further wherein, when Ar is (i), (ii) or (iii), and A is CONR40’, NHCO,
or CHyNH, wherein R46’ js hydrogen or C1.galkyl,

alternatively, E represents a group (g):

; . R

R73 (R), ©);
wherein:

R71 is a 5- to 7-membered saturated or partially saturated heterocyclic ring
containing a nitrogen atom and optionally a further 1 or 2 heteroatoms selected from
nitrogen, oxygen or sulfur or R71 is an optionally substituted 6,6 or 6,5 bicyclic ring
containing a nitrogen atom and optionally a further heteroatom selected from
oxygen, nitrogen or sulfur, which ring systems may be optionally substituted with
one or more of C1_galkyl and optionally substituted on nitrogen with hydrogen, C;_
galkyl or C3_7cycloalkyl;

R72 is hydrogen, C1-galkyl, aryl, CN, CONR74R75, CO,R70,
trifluoromethyl, NHC02R77, hydroxy, C1.galkoxy, benzyloxy, OCH2COCq._
6alkyl, OCF3, S(0),R78, SOoNR79R80, or halogen;

R73 is hydrogen, C1-galkyl, hydroxy, C1_galkoxy or halogen, or R73 and
R30’ taken together from a group -X- where X is (CR81R82)aa or X is
(CR81R82),,Y and Y is oxygen, sulfur or CR81=CR82;
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R74, R75, R76, R79, R80, R81, and R82 are independently hydrogen or C1_
6alkyl;

R77 and R78 are independently C1.galkyl;

yis 1lor?2;

zis 0,1, or 2;

aais 2,3 or4;

abis 0,1, 2 or 3;

and further wherein, when Ar is (i), (ii) or (iii), and A is CONR#0’, NHCO,
or CHoNH, wherein R46’ is hydrogen or C1_galkyl,

alternatively, E represents a group (h):

;E;@ (CRE3R84),.—— NRESRE6

R (h);
wherein:

R383 and R84 are independently hydrogen or Cy_galkyl;

R85 and R86 are independently hydrogen, C1_galkyl, C3_7cycloalkyl,
aralkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatom selected from oxygen, nitrogen or sulfur, where optional
substituents include C1_galkyl, aryl, CONR88R89, NR9ORI1, hydroxy, OCOR?2,
NHCOCF3, NHSOR93, NHCO,R%4, or NHCOC_galkyl wherein the alkyl of
NHCOC(_galkyl is optionally substituted by OH;

R87 is hydrogen or Cy_galkyl, C_galkoxy, or halogen, or R87 together with
R30’ forms a group -AA- where AA is (CR95R96), or AA is (CRI9=CR?0),.-AB
and AB is oxygen, sulfur, CR95=CR96, CR95=N, CR9INRY6 or N=N;

Z is an optionally substituted 5 to 7-membered heterocyclic ring containing 1
to 3 heteroatoms selected from oxygen, nitrogen or sulfur;

R88, R89, R0, R91, R92, R95, and R96 are independently hydrogen or C1_
6alkyl;

R93 and R%4 are independently Cq_galkyl;

acis 0to 4;

adis 1,2 or 3;

acis 0, 1 or 2;

and further wherein, when Ar is (i), (ii) or (iii), and A is CONR#0’, NHCO,
or CHpNH, wherein R46’ is hydrogen or C1_galkyl,

alternatively, E represents a group (i):
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(CH,)NRO7R98
(CHy)eg
~ s (CR99R100)ah
Rio AC )
@;

wherein:

R97 and R98 are independently hydrogen, C1_galkyl, C3.7cycloalkyl,
aralkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatom selected from oxygen, nitrogen or sulfur, where optional
substituents include C1_galkyl, aryl, CONR102R103 NR104R105, hydroxy,
OCOR106, NHCOCF3, NHSO, R107, NHCO,R 108, or NHCOC_galkyl wherein
the alkyl of NHCOC)_galkyl is optionally substituted by OH;

- R and R100 are independently hydrogen or C1-6alkyls

R101 js hydrogen or C1-galkyl or R101 and R30’ together form a group -
AD- where AD is (CR109R110yai or AD is (CR109Rr1 10)aJ'—AE and AE is oxygen,
sulfur or CR109=CR1 10;

AC s oxygen, CR1I11R112 or NR113 or AC is a group S(O)ak;

R102, R103, R104, R105, R106, R109, Rl 10’ RrR11 1’ R112 and R113 gre
independently hydrogen or Cq1_galkyl;

R107 and R108 are independently C1-6alkyl;

afis 0, 1, 2, 3, or 4;

agis 1,2, or 3;

ahis1,2,30r4,

aiis 2,3 or4;

ajis 0, 1,2, or 3; and

akis O, 1 or 2.

For compounds of formula (I) various embodiments are as follows. It will be
understood that the basic nitrogen in moiety E may be optionally quaternized with
Cj-6alkyl or is optionally present as the N-oxide.

Suitably, Ar is (i),(ii), or (iii). Preferably, Ar is (i) or (ii).

Suitably, when Ar is (i) or (ii), the terminal phenyl group in (i) and (ii) can be
attached to the phenyl group bearing group A in any position. Preferably, the terminal
phenyl ring is attached to the phenyl bearing group A in a position meta or para to
group A.

Suitably, R1"and R2’ are independently one or more of hydrogen, C1_galkyl, Cp.

galkenyl, Cp_galkynyl, C3_7cycloalkyl, C3_gcycloalkenyl, aryl, (CHp),NR7RS’,
-14 -
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(CH), NRT'CORY’, (CHp),NR7'COoR 10, (CHp), NR7'SO2R1T, (CHp), CONRIZR13,
hydroxyCj.galkyl, C1.4alkoxyalkyl (optionally substituted by a C1_4alkoxy or hydroxy
group), (CHp)CO2C1_galkyl, (CHp)p OC(O)R14, CR15=NOR16’, CNR1Y=NOR16’,
COR!7’, CONR12R13’, CONR12(CHy),OC14alkyl, CONR1Z(CHy),COoR18’,
CONHNR19'R20°, CONR12’SO,R2!", COyR22’, cyano, trifluoromethyl, NR7RS’,
NR7'CORY’, NR23'CO(CH)), NR23'R24’, NR23'CONRZ3 R24’, NR7'COxR 10,
NR7’SO,R11’, N=CNR23'NR23'R24’, nitro, hydroxy, C;-galkoxy, hydroxyCy.galkoxy, C1-
galkoxyC _galkoxy, OC(O)NR25'R26’, SR27’, SOR28’, SO,R28’, SO)NR25R26’ or halogen.

Preferably, R’ and R?’ are independently one or more of hydrogen, C1.
galkyl, hydroxyCj.galkyl, COR17’, CONRIZR13’, COR?Z’, cyano,
trifluoromethyl, NR7'R8’, NR7'CORY’, NR23'CONR23'R24, NR7’SO,R 11, nitro,
hydroxy, C1_-galkoxy, 802R28’, SOzNRZS’R%’, or halogen.

Suitably, R3 and R4’ are independently one or more of hydrogen, C1_galkyl,
C3_7cycloalkyl, C3_geycloalkenyl, hydroxyCi_galkyl, C1_6alkylOCy.galkyl,
CONR29 ’R30’, C02R31’, cyano, aryl, triflioromethyl, NR29’R30’, nitro, hydroxy,
C1.galkoxy, acyloxy, or halogen.

Suitably, R’ is one or more of hydrogen, C1_galkyl, C1_galkoxy or halogen.

Suitably, R6’is one or more of hydrogen, C1_galkyl, C3_7cycloalkyl
(optionally substituted by a hydroxy or an oxo group), hydroxyCy_galkyl,
hydroxyC3.galkenyl, hydroxyC3_galkynyl, (CHp)gOR32’, (CHp)qCOR3,
(CHy)qCR34=NOR35’, CONR36'R37’, CO»R38’, hydroxy, O(CHp)eR3?’,
NR36'R37’, SR40’, SOzNR41 R42’ or halogen; or, RS’ and RY form a fused benzo
ring optionally substituted with C1_g alkyl, C1_galkoxy or halogen.

Suitably, R7 and RS’ are independently hydrogen or C1.galkyl, or together
with the nitrogen to which they are attached, R7’ and RS’ form a 5- to 6-membered
heterocyclic ring, which ring may optionally be substituted by an oxo group and,
which, when the ring is 6-membered, may optionally contain in the ring one oxygen
or sulfur atom.

Suitably, RY’is hydrogen, C1-6alkyl or C1-4alkoxyalkyl.

Suitably, R10is C1_galkyl.

Suitably, R1 Vs C1.62alkyl or phenyl.

Suitably, R12" and R13’ are independently hydrogen or C;_galkyl, or
together with the nitrogen to which they are attached, R12"and R13’ form a 5- to 6-
membered heterocyclic ring, which, when the ring is 6-membered, may optionally
contain in the ring one oxygen or sulfur atom.

Suitably, R14’ is C1_4alkyl, optionally substituted by C1_galkoxy.

Suitably, R15” and R16’ are independently hydrogen or C1_galkyl.
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Suitably, R17’is hydrogen or C1.galkyl.

Suitably, R18’is hydrogen or Cy_galkyl.

Suitably, R19’ and R20’ are independently hydrogen or C1_galkyl.

Suitably, R21’is hydrogen or Cq_galkyl.

Suitably, R22’is hydrogen or Cq_galkyl optionally substituted with one or
two substituents selected from C1_galkyl, Cq.galkoxy, hydroxy, or NR7RY’.

Suitably, R23’ and R24’ are independently hydrogen or C1_galkyl.

Suitably, R25’ and R26’ are independently hydrogen or C1_galkyl, or
together with the nitrogen to which they are attached, R25’ and R26’ form a 5- to 6-
membered heterocyclic ring, which, when the ring is 6-membered, may optionally
contain in the ring one oxygen or sulfur atom.

Suitably, R27’ is hydrogen or Cj_galkyl.

Suitably, R28’is Cy_galkyl.

Suitably, R29’ R30’ and R3!’ are independently hydrogen or C1_galkyl.

Suitably, R32’is C1_galkyl, hydroxyC_galkyl, or C1_galkanoyl.

Suitably, R33’is hydrogen or Cj_galkyl.

Suitably, R34’ is hydrogen or C1_galkyl.

Suitably, R35’is hydrogen or C1_galkyl.

Suitably, R36’ and R37’ are independently hydrogen or C1._galkyl or together
with the nitrogen to which they are attached, R36’ and R37 form a 5- to 6-membered
heterocyclic ring, which ring may be optionally substituted by an oxo group and,
which, when the ring is 6-membered, may optionally contain one oxygen or sulfur
atom or an NH group or a group NR43’, wherein R43’ is Cy_galkyl, COR4 or
C02R45 ’ wherein R44’ and R45’ are independently hydrogen or C1_galkyl.

Suitably, R38’ is hydrogen or C1.galkyl.

Suitably, R39 is C1_galkoxy, COoH, CO2Cy_galkyl or CONR36R37".

Suitably, R40’is C_galkyl.

Suitably, R41” and R42’ are independently hydrogen or C1_galkyl.

Suitably, P is a 5- to 7-membered heterocyclic ring containing 1 to 4
heteroatoms selected from oxygen, nitrogen, or sulfur, suitable heterocyclic rings
include aromatic groups such as thienyl, furyl, pyrrolyl, triazolyl, diazolyl,
imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl,
pyridyl, pyrimidyl, pyrazinyl, and dioxanyl. Saturated and partially saturated rings
are also within the scope of the invention, in particular rings including an oxo or
thioxo moiety such as lactams and thiolactams. Suitably, the heterocyclic ring can
be linked to the remainder of the molecule via a carbon atom, or, when present, a
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nitrogen atom. Suitable substituents for these rings include one or more of R¥.
Preferably, P is 1,2,4-oxadiazol-3-yl wherein R% is 5-methyl, or tetrazol-5-yl.
Suitably, a’is 1, 2, 3 or 4.
Suitably, b’is 0, 1, 2 or 3.
5 Suitably, ¢’is 1, 2 or 3.
Suitably, d’is 0, 1,2, 3,4, 5, or 6. and
Suitably, e’is 1, 2, 3,4, 5 or 6.
Suitably, when Ar is (i), (ii), or (iii), substituent E is selected from the
following groups:

10
RZBR2C.._
B— (CR'R2),——NR3R* R26R27C /NR30
—(CRR®),
5
(R , (CReR),
Re (@); R? (b);

— (CR3R40)——R#1 W—(CRS7R58).— NRSR®
;3 \ (R®) | < Z% )

®
(R )y(g) Re7 (h); and
(CH,) NRS7Res
(CHy)sg
(CRR100)_
R101 \Aé " .
(@).

Suitably, when Ar is (i), (ii) or (iii), and A is CONR40’, NHCO, -NHCHy, or
20 CHpNH, wherein R46’ js hydrogen or C1_galkyl, E suitably represents a group (a):
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B— (CR'R2),——NRSR*

(R),

RS (a).
B is suitably oxygen, C¢ C, S(O)¢, CR7=CR8: or CR7RS, or B is NRY. B is
preferably CR7R8, or oxygen.
R! and R? are suitably independently hydrogen or Cj_galkyl. Preferably,
R1 and R2 are hydrogen. Alternatively, B(CRIR2), is OCRIRZCR1(OH)CRIRZ or

- OCRIR2CR1(OCOCH3)CRIR2. Preferably, when B(CRIR2), is

OCRIR2CR1(OH)CRIR2 or OCRIR2CR1(OCOCH3)CRIR2, R! and R? are
hydrogen.

R3 and R4 are suitably independently hydrogen, C1_galkyl, C3_7cycloalkyl,
aralkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatom selected from oxygen, nitrogen or sulfur, where optional
substituents include Cy.galkyl, aryl, CONR10R1 1, NR10R1 1, hydroxy, OCORIZ,
NHCOCF3, NHSO, R13, NHCOyR14, or NHCOC(.galkyl wherein the alkyl of
NHCOC_galkyl is optionally substituted by OH. Preferably R3 and R# are both
C1.galkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatorh selected from oxygen, nitrogen or sulfur.

Preferably, B-(CRlRZ)a-NR3R4 is ortho to RJ, meta to A and para to RS,
and RJ is para to A.

RS is suitably hydrogen, C1.galkyl, aryl, CN, CONR1SR16, CO,R17,
trifluoromethyl, NHCOZRIS, hydroxy, Cj_galkoxy, benzyloxy, OCHpCO2C1_
galkyl, OCF3, S(0)qR19, SO;NR20R21, or halogen. R? is preferably C1_galkoxy,
SC1.galkyl or halogen.

RO is suitably hydrogen, C1_galkyl, aryl, trifluoromethyl, hydroxy, Cj.
galkoxy, or halogen, or RO taken together with R46’ forms a group D where D is
(CR22R23),, or D is (CR22R23)-G where G is oxygen, sulfur, or CR22=CR23,
CR22=N, =CR220, =CR22S, or =CR22-NR23. Preferably, RO is hydrogen.

R7,R8,R10, Rll, R12 R15, R16, RrR17, R20, R21, R22 and R23 are
suitably independently hydrogen or C1_galkyl.

RY is suitably hydrogen, C1_galkyl, or phenylCy_galkyl.

R13, R14 R18 and R19 are suitably independently C1_galkyl.

a is suitably 1, 2, 3, or 4. Preferably, ais 2 or 3.

b is suitably 1 or 2. Preferably, bis 1.
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¢ and d are suitably independently O, 1, or 2.
e is suitably 2, 3, or 4.
f is suitably 0, 1, 2, or 3.
Alternatively, when Ar is (i), (ii) or (iii), and A is CONR46’ NHCO, or
CH,NH, wherein R46’is hydrogen or C1_galkyl, E suitably represents a group (b):
Rz&EZigechRao
_(CR24R25)9
/(CR‘” R32),

R33 J (b).

R24, R25, R26, R27, R28, R29, R31, and R32 are suitably independently
hydrogen or C1_galkyl. R24, R25, R26, R27, R28, R29, R31, and R32 are
preferably hydrogen.

R30 is suitably hydrogen, C1_galkyl, or C37cycloalkyl. Preferably, R30 s
C1_galky! or C3_7cycloalkyl.

R33 is suitably hydrogen, C1.galkyl, trifluoromethyl, hydroxy or halogen, or
R33 and R46’ together form a group -K- where K is (CR34R35)i orKis
(CR34R35); -M and M is oxygen, sulfur, CR34=CR35, CR34=N, or N=N.
Preferably, R33 is hydrogen.

J is suitably oxygen, CR36R37, or NR38, or J is a group S(O). Preferably,
J is oxygen. Preferably, J is parato A.

R34, R35, R36, R37, R38 are suitably independently hydrogen or C1-galkyl.

g is suitably 1, 2, or 3. Preferably, gis 2 or 3.

h is suitably 1, 2, or 3. Preferably, his 1.

iis suitably 2, 3, or 4.

j is suitably 0, 1, 2, or 3.

k is suitably 0, 1 or 2.

Alternatively, when Ar is (i), (ii) or (iii), and A is CONR46’, NHCO, -
NHCH),, or CHpNH, wherein R46’ is hydrogen or C1_galkyl, E suitably represents a
group (c):

Q— (CR®R)—R#

(R42)m

R* (©).
Suitably, Q is oxygen, S(O)p, CRM=CR45, C=C, or CRHMR45, wherein n is
0, 1 or 2, and R44 and R4S are independently hydrogen or C1.-galkyl, or suitably, Q
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is NR46 wherein R40 is hydrogen or alkyl; suitably, R39 and R40 are independently
hydrogen or C1.galkyl; suitably, R42 is hydrogen, C1._galkyl, aryl, CN,
CONR48R49, CO,R50, trifluoromethyl, NHCO,R31, hydroxy, C1_galkoxy,
benzyloxy, OCH,COoC1.galkyl, OCF3, S(O)sR32, SOJNRI3R4, or halogen,
wherein R4S, R49, R50, R53, and R34 are hydrogen or C1._galkyl, and R5! and
R52 are C1.galkyl; suitably, R43 is hydrogen or R43 together with R46’ forms a
group R where R is CR55=CR56, CR35=CRS6CR55R56, or (CR55R56)t wherein
R55 and R56 are independently hydrogen or C1_galkyl and t is 2 or 3; suitably, R41
is selected from a group of formula (d) or (e); suitably R47 is hydrogen, C1_galkyl,
or C3_7 cycloalkyl; suitably, 1is 0, 1, 2 or 3, mis 1 or 2, n and s are independently O,
1 or 2, o, p and q are independently 1, 2 or 3, andris 0, 1,2 or 3.

Alternatively, when Ar is (i), (ii) or (iii), and A is CONH, NHCO, or
CHNH, E suitably represents a group (f):

W—(CRS57R58) .— NR59RE0

o

Suitably, R57 and R58 are independently hydrogen or C1.galkyl; suitably
R59 and RO0 are independently hydrogen, C1.galkyl, C3_7cycloalkyl, aralkyl, or
together with the nitrogen atom to which they are attached form an optionally
substituted 5- to 7-membered heterocyclic ring which may contain an additional
heteroatom selected from oxygen, nitrogen or sulfur, where optional substituents
include C1_galkyl, aryl, CONR61R62, NR61R62, hydroxy, OCOR63, NHCOCFs3,
NHSO,R64, NHCO,R65 or NHCOC_galkyl wherein the alkyl of NHCOC.galkyl
is optionally substituted by OH, and wherein R61 R62 and RO3 are independently
hydrogen or C1_galkyl, and R64 and R65 are independently C1_galkyl; suitably, T is
-(CR65R67)V~ or -O(CR66R67)W-, wherein R66 and R67 are independently
hydrogen or C_galkyl, wherein v is 2 or 3, and w is 1, 2 or 3; suitably, W is oxygen,
S(O)x, wherein x is 0, 1 or 2, or W is NRY8, wherein R68 is hydrogen or C1_galkyl,
or W is CR69=CR70, C=C, or CR69R70, wherein R69 and R70 are independently
hydrogen or C1_galkyl; and suitably, u is an integer from 1-4.

Alternatively, when Ar is (i), (ii) or (iii), and A is CONR#®’, NHCO, or
CH7NH, wherein R46’ is hydrogen or C1_galkyl, E suitably represents a group (g):
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; - R71

R73 (R™@), (@).

Suitably, R7lis an optionally substituted 5- to 7-membered saturated or
partially saturated heterocyclic ring containing a nitrogen atom and optionally a
further one or two heteroatoms selected from nitrogen, oxygen or sulfur, or R71 s
an optionally substituted 6,6 or 6,5-bicyclic ring system containing a nitrogen atom
and optionally a further heteroatom selected from oxygen, nitrogen or sulfur, which
ring systems may be optionally substituted with one or more of C1_galkyl, and
substituted on nitrogen with hydrogen, C1.galkyl, or C3_7cycloalkyl. Examples of
such ring systems include, but are not limited to, pyrrolidine, piperidine, piperazine,
morpholine, imidazolidine, pyrazolidine, 1,2,3,6-tetrahydropyridine,
hexahydroazepine, tropane, isoquinuclidine and granatane rings. Preferably, R71 is
an optionally substituted 5- or 6-membered saturated or partially saturated
heterocyclic ring containing a nitrogen atom and is substituted on nitrogen with C1_
galkyl or C3_7cycloalkyl.

R71 is preferably located meta to A, ortho to R72 and para to R73, and R72
is located para to A.

Suitably, R72 is hydrogen, C1_galkyl, aryl, CN, CONR74R75, CO,R76,
trifluoromethyl, NHCO,R77, hydroxy, Cj_galkoxy, benzyloxy, OCH2COC1._
galkyl, OCF3, S(0),R78, SO,NR79R80, or halogen wherein R74, R75, R76, R7?
and R80 are independently hydrogen or C1_galkyl, R77 and R78 are Cy_galkyl, and
zis 0, 1, or 2. R72 is preferably Cq_galkoxy, SC1.galkyl or halogen.

Suitably, R73 is hydrogen, C1.galkyl, hydroxy, C1.galkoxy or halogen, or
R73 and R46’ taken together from a group -X- where X is (CR81R82), . wherein aa
is 2, 3 or 4, and R81 and R82 are independently hydrogen or C1_galkyl, or X is
(CR81R82),,.Y, wherein ab is 0, 1,2 or 3, and Y is oxygen, sulfur or CR81=CR82
wherein R81 and R82 are independently hydrogen or C1_galkyl. Preferably, R73 is
hydrogen.

Suitably, y is an integer from 1-2. Preferably, y is 1.

Alternatively, when Ar is (i), (ii) or (iii), and A is CONR#6’, NHCO, or
CHyoNH, wherein R46’is hydrogen or C1_galkyl, E suitably represents a group (h):

;@@‘ (CRERS),—— NReSRes

Rs7 (h).
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Suitably, R87 is hydrogen, C1-6alkyl, C1_galkoxy or halogen, or R87
together with R46’ form a group -AA-, wherein AA is (CR95R88)ad, wherein ad is
1,2 or 3, and R95 and R88 are independently hydrogen or C1._galkyl, or AA is
(CR95CR96)ae-AB, wherein ae is 0, 1 or 2, and AB is oxygen, sulfur, CR95=CR96,
CR95=N, CRI5NR96 or N=N wherein R95 and R96 are independently hydrogen or
C1-galkyl; suitably, R83 and R84 are independently hydrogen or Cy.galkyl;
suitably, R85 and R86 are independently hydrogen, C1_galkyl, C3_7cycloalkyl,
aralkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatom selected from oxygen, nitrogen or sulfur, where optional
substituents include Cj_galkyl, aryl, CONR88R89, NR9ORI!, hydroxy, OCORZ,
NHCOCF3, NHSO,R93, NHCO,R4, or NHCOC_galkyl wherein the alkyl of the
NHCOC.galkyl is optionally substituted by OH, and wherein R88, R89, R90, RI1
and R92 are independently hydrogen or C1_galkyl, and R93 and R%4 are
independently C1_galkyl; suitably Z is an optionally substituted 5 to 7-membered
heterocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen or
sulfur; suitably ac is 0-4.

Alternatively, when Ar is (i), (ii) or (iii), and A is CONR46’, NHCO, or
CH,NH, wherein R46’ js hydrogen or C1_galkyl, E suitably represents a group (i):

(CH,),,NR97R®

(CHp)ag
99R100
o A6 (CR%®R1),,
@).

Suitably, R101 is hydrogen or C1-galkyl or R101 gpd R46° together form a
group -AD- wherein AD is (CR109R110yai wherein ai is 2, 3 or 4 or AD is
(CR109R1 10)aj-AE wherein aj is 0, 1, 2 or 3 and AE is oxygen, sulfur or
CR109=CR110 | and R109 and R110 are independently hydrogen or C1_galkyl;
suitably, R97 and R98 are independently hydrogen, C1.galkyl, C3_7cycloalkyl,
aralkyl, or together with the nitrogen atom to which they are attached form an
optionally substituted 5- to 7-membered heterocyclic ring which may contain an
additional heteroatom selected from oxygen, nitrogen or sulfur, where optional
substituents include C1_galkyl, aryl, CONR102R103, NR104R105, hydroxy,
OCOR106, NHCOCF3, NHSO, R107, NHCO,R 108, or NHCOC)_galkyl wherein
the alkyl of NHCOC(_galkyl is optionally substituted by OH, and wherein R102,
R103 R104 R105 and R106 are independently hydrogen or C1_galkyl, and R107
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and R108 are independently C1-6alkyl; suitably, R99 and R100 are independently
hydrogen or C1.galkyl; suitably, AC is oxygen, CRI1IR112 or NR113 wherein
R111 R112 3nd R113 are independently hydrogen or C1_galkyl or AC is a group
S(0)ak wherein ak is 0, 1 or 2; suitably, ag is an integer from 1-3, ah is an integer
from 1-4, and af is 0-4.

" Preferably, A is CONR46’, NHCO, or CHpNH, wherein R46’ is hydrogen.

More preferably, A is CONRA6’ or NHCO, wherein R46’js hydrogen.

Most preferably, A is CONRA46’, wherein R46 is hydrogen.

Preferably, when Ar is (i), (ii), or (iii), E represents group (a), (b), or (g).

More preferably, when Ar is (i), (ii) or (iii), E represents group (g).

Most preferably, when Ar is (i) or (ii), E represents group (g).

More preferably, when Ar is (i) or (ii), the terminal phenyl in (i) and (ii) is
attached to the phenyl ring bearing group A in a position para to group A.

More preferably, R! and R2’ are independently one or more of hydrogen,
methyl, hydroxymethyl, acetyl, carbamoyl, ethoxycarbonyl, cyano, trifluoromethyl,
amino, methylamino, butylamino, dimethylamino, acetamido, uriedo,
(dimethylamino)carbonylamino, methanesulfonamido, nitro, hydroxy, methoxy,
ethoxy, isopropoxy, methanesulfonyl, sulfamoyl, chloro or fluoro.

More preferably, when E is group (a), A is attached to group (a) meta to B-
(CR1R2)5L—NR3R4 and para to (Rs)b, wherein B is oxygen or CR7R8, Rl and R 2
are hydrogen, RS is methoxy, methylthio or iodo, R3 and R4 are independently C3.
ealkyl, or R3 and R4 taken together with the nitrogen to which they are attached
form a 5- or 6-membered heterocyclic ring optionally substituted with one or more
of C1_galkyl and acetamido or hydroxyl, RO is hydrogen, ais 2 or 3 when B is
oxygen and a is 2 when B is CHp, and biis 1. '

Most preferably, when E is group (a), A is attached to group (a) meta to B-
(CRIR2),-NR3R# and para to (R3)y,, wherein B is oxygen or CHp, R1 and R 2 are
hydrogen, RS is methoxy, R3 and R# are independently isopropyl or tert-butyl, or
R3 and R4 taken together with the nitrogen to which they are attached are 1-(2,2,6,6-
tetramethylpiperidinyl), 1-(4-acetamido-2,2,6,6-tetramethyl piperidinyl), 1-(4-
hydroxy-2,2,6,6-tetramethyl piperidinyl) or 1-(4-hydroxy-2,2,4,6,6-
(pentamethyl)piperidinyl), RO is hydrogen, a is 2 when B is oxygen, and b is 1.

More preferably, when E is group (b), A is attached to group (b) paratoJ, J
is oxygen, R33is hydrogen, R24, R25, R26, R27, R28, R29, R3! and R32 are
hydrogen, R30 is C3_galkyl, g is 2 and h is 1.
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Most preferably, when E is group (b), A is attached to group (b) parato J, J
is oxygen, R33is hydrogen, R24, R25, R26, R27, R28, R29 R31 and R32 are
hydrogen, R30 is isopropyl, g is 2 and h is 1.

More preferably, when E is group (g), A is attached to group (g) meta to R71
and para to R72, R71 is an optionally substituted 5- or 6-membered saturated or
partially saturated heterocyclic ring containing a nitrogen atom and substituted on
nitrogen with C3_galkyl or C3._7cycloalkyl, R72 js methoxy, methylthio or iodo, y is
1, and R73 is hydrogen..

Most preferably, when E is group (g), A is attached to group (g) meta to R71
and para to R72 wherein R71 is piperidin-4-yl, 1,2,3,6-tetrahydropyridin-4-yl, or
pyrrolidin-3-yl substituted on nitrogen with isopropyl, 3-pentyl, cyclopropyl, or
cyclopentyl, R72 is methoxy, y is 1, and R73 is hydrogen.

A particularly effective subgenus of compounds of formula (I) is wherein: Ar
is (i) or (ii), E is group (g), and A is CONR#6’ and R46’ is hydrogen, and further
wherein, A is attached to group (g) meta to R71 and para to R72, and wherein R71 is
piperidin-4-yl, 1,2,3,6-tetrahydropyridin-4-yl, or pyrrolidin-3-yl substituted on
nitrogen with isopropyl, 3-pentyl, cyclopropyl, or cyclopentyl, R72 is methoxy, y is
1, and R73 is hydrogen.

The term "acyloxy" is used herein at all occurrences to mean a moiety
-0-C(0)-R, wherein R is hydrogen or C1.galkyl as defined below.

The term " C1_4alkanoyl " is used herein at all occurrences to mean a -
C(0)C1-4alkyl group wherein the alkyl portion is as defined below.

The term "alkenyl" is used herein at all occurrences to mean a straight or
branched chain radical of 2 to 6 carbon atoms, unless the length is limited thereto,
wherein there is at least one double bond between two of the carbon atoms in the
chain, including, but not limited to, ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-
propenyl, 1-butenyl, 2-butenyl, and the like.

The term "alkoxy" is used herein at all occurrences to mean a straight or
branched chain radical of 1 to 6 carbon atoms, unless the chain length is limited
thereto, bonded to an oxygen atom, including, but not limited to, methoxy, ethoxy,
n- propoxy, isopropoxy, and the like.

The term "C1_galkoxyCq._galkoxy" is used herein at all occurrences to mean
an alkoxy group as defined above, substituted with an alkoxy group as defined
above.

The term "C1_galkoxyalkyl" is used herein at all occurrences to mean a Cq..
4alkoxy group as defined above bonded to an alkyl group as defined below,
including, but not limited to, -CHy-CHy-O-CHp-CH3-CH3 and the like.
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The term "Cq_galkyl" is used herein at all occurrences to mean a straight or
branched chain radical of 1 to 6 carbon atoms, unless the chain length is limited
thereto, including, but not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl, isobutyl, tert-butyl, and the like.

The term "alkynyl" is used herein at all occurrences t