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R5, Rsa and Rsb, are as de?ned herein. In addition, methods of
treating and preventing in?ammatory diseases such as asthma
and allergic diseases, as Well as autoimmune pathologies such
as rheumatoid arthritis and atherosclerosis using the modula
tors of formula (I) are disclosed.
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PIPERIDINYL DERIVATIVES AS
MODULATORS OF CHEMOKINE RECEPTOR
ACTIVITY

14898); CCR-7 (or “CKR-7” or “CC-CKR-7”) [ELC]
(Yoshie et al., J Leukoc. Biol. 1997, 62, 634-644); CCR-8 (or
“CKR-8” or “CC-CKR-8”) [1-309] (Napolitano et al., J.
Immunol, 1996, 157, 2759-2763); CCR-10 (or“CKR-10” or
“CC-CKR-lO”) [MCP-l, MCP-3] (Bonini et al., DNA and

FIELD OF THE INVENTION

CellBiol. 1997,16,1249-1256);andCCR-11 [MCP-1,MCP
2, and MCP-4] (SchWeickart, et al., J Biol. Chem. 2000, 275,

This invention relates generally to modulators of chemok

ine receptor activity, pharmaceutical compositions contain

9550).
In addition to the mammalian chemokine receptors, mam

ing the same, and methods of using the same as agents for

malian cytomegaloviruses, herpesviruses and poxviruses

treatment and prevention of in?ammatory diseases, allergic
and autoimmune diseases, and in particular, rheumatoid

have been shoWn to express, in infected cells, proteins With

arthritis and transplant rejection.

the binding properties of chemokine receptors (revieWed in:
Wells et al., Curr. Opin. Biotech. 1997, 8, 741-748). Human

BACKGROUND OF THE INVENTION

CC chemokines, such as RANTES and MCP-3, can cause

rapid mobiliZation of calcium via these virally encoded
receptors. Receptor expression may be permissive for infec
tion by alloWing for the subversion of normal immune system

Chemokines are chemotactic cytokines, of molecular
Weight 6-15 kDa, that are released by a Wide variety of cells
to attract and activate, among other cell types, monocytes,

macrophages, T and B lymphocytes, eosinophils, basophils
and neutrophils (revieWed in: Luster, New Eng. J Med. 1998,
338, 436-445 and Rollins, Blood 1997, 90, 909-928). There

surveillance and response to infection. Additionally, human
chemokine receptors, such as CXCR4, CCR2, CCR3, CCR5
20

and CCR8, can act as co-receptors for the infection of mam

malian cells by microbes as With, for example, the human

are tWo major classes of chemokines, CXC and CC, depend
ing on Whether the ?rst tWo cysteines in the amino acid

immunode?ciency viruses (HIV).

sequence are separated by a single amino acid (CXC) or are

implicated as being important mediators of in?ammatory,
infectious, and immunoregulatory disorders and diseases,

adjacent (CC). The CXC chemokines, such as interleukin-8

The chemokines and their cognate receptors have been
25

(IL-8), neutrophil-activating protein-2 (NAP-2) and mela

including asthma and allergic diseases, as Well as autoim

noma groWth stimulatory activity protein (MGSA) are
chemotactic primarily for neutrophils and T lymphocytes,

mune pathologies such as rheumatoid arthritis and athero

Whereas the CC chemokines, such as RANTES, MIP-lot,

MIP-1[3, the monocyte chemotactic proteins (MCP-l, MCP
2, MCP-3, MCP-4, and MCP-5) and the eotaxins (-1 and -2)

30

sclerosis (revieWed in: Carter, P. H., Current Opinion in
Chemical Biology 2002, 6, 510; Trivedi et al., Ann. Reports
Med. Chem. 2000,35, 191; Saunders et al.,DrugDisc. Today
1999, 4, 80; Premack et al., Nature Medicine 1996, 2, 1174).

are chemotactic for, among other cell types, macrophages, T

For example, the chemokine macrophage in?ammatory pro

lymphocytes, eosinophils, dendritic cells, and basophils.

tein-1 (MIP-IO.) and its receptor CC Chemokine Receptor 1
(CCR-l) play a pivotal role in attracting leukocytes to sites of
in?ammation and in subsequently activating these cells.

There also exist the chemokines lymphotactin- 1, lymphotac
tin-2 (both C chemokines), and fractalkine (a CX3C chemok

35

ine) that do not fall into either of the major chemokine sub
families.
The chemokines bind to speci?c cell-surface receptors
belonging to the family of G-protein-coupled seven-trans

membrane-domain proteins (revieWed in: Horuk, Trends

When the chemokine MIP-IO. binds to CCR-l, it induces a

rapid increase in intracellular calcium concentration,
increased expression of cellular adhesion molecules, cellular

degranulation, and the promotion of leukocyte migration.

Pharm. Sci. 1994, 15, 159-165) Which are termed “chemok

In addition, demonstration of the chemotactic properties of
MIP-IO. in humans has been provided experimentally.

ine receptors.” On binding their cognate ligands, chemokine

Human subjects, When injected intradermally With MIP-lot,

receptors transduce an intracellular signal though the associ
ated trimeric G proteins, resulting in, among other responses,
a rapid increase in intracellular calcium concentration,
changes in cell shape, increased expression of cellular adhe

experienced a rapid and signi?cant in?ux of leukocytes to the
site of injection (Brummet, M. E., J Immun. 2000, 164,

40

45

3392-3401).
Demonstration of the importance of the MIP-lot/CCR-l

sion molecules, degranulation, and promotion of cell migra

interaction has been provided by experiments With geneti

tion. There are at least ten human chemokine receptors that

cally modi?ed mice. MIP-10t—/— mice had normal numbers
of leukocytes, but Were unable to recruit monocytes into sites

bind or respond to CC chemokines With the folloWing char

acteristic patterns (revieWed in Zlotnik et al., Immunity 2000,
12, 121): CCR-l (or “CKR-l” or “CC-CKR-l”) [MIP-lot,
MCP-3, MCP-4, RANTES] (Ben-Barruch et al., Cell 1993,
72, 415-425, and Luster, New Eng. J. Med. 1998, 338, 436

50

Were shoWn to be resistant to collagen antibody induced

arthritis (Chintalacharuvu, S. R., Immun. Lett. 2005, 202

445); CCR-2A and CCR-2B (or “CKR-2A”/“CKR-2B” or

"CC-CKR-2A”/“CC-CKR-2B”) [MCP-l, MCP-2, MCP-3,

204). LikeWise, CCR-1—/— mice Were unable to recruit neu
55

MCP-4, MCP-S] (Charo et al., Proc. Natl. Acad. Sci. USA
1994, 91, 2752-2756, and Luster, New Eng. J. Med. 1998,
338, 436-445); CCR-3 (or “CKR-3” or “CC-CKR-3”) [eo

trophils When challenged With MIP- 1 0t in vivo; moreover, the
peripheral blood neutrophils of CCR-l null mice did not
migrate in response to MIP-IO. (Gao, B. et al., J. Exp. Med.

1997, 185, 1959-1968), thereby demonstrating the speci?city

taxin-1, eotaxin-2, RANTES, MCP-3, MCP-4] (Combadiere
et al., J Biol. Chem. 1995, 270, 16491-16494, and Luster,
New Eng. J Med. 1998, 338, 436-445); CCR-4 (or “CKR-4”
or “CC-CKR-4”) [TARC, MDC] (Power et al., J. Biol. Chem.
1995, 270, 19495-19500, and Luster, NewEng. J. Med. 1998,
338, 436-445); CCR-5 (or “CKR-S” OR “CC-CKR-S”)

60

[MIP-lot, RANTES, MIP-lB] (Samson et al., Biochemistry

65

1996, 35, 3362-3367); CCR-6 (or “CKR-6” or “CC-CKR-6”)
[LARC] (Baba et al., J. Biol. Chem. 1997, 272, 14893

of viral in?ammation after immune challenge (Cook, D. et al.,

Science 1995, 269, 1583-1585). Recently, MIP-10t—/— mice

of the MIP-lot/CCR-l interaction. The viability and gener
ally normal health of the MIP-10t—/— and CCR-1—/— animals
is noteworthy, in that disruption of the MIP-loz/CCR-l inter
action does not induce physiological crisis. Taken together,
these data lead one to the conclusion that molecules that block
the actions of MIP-IO. Would be useful in treating a number of

in?ammatory and autoimmune disorders. This hypothesis
has noW been validated in a number of different animal dis
ease models, as described beloW.

US 8,501,782 B2
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The present invention provides novel acyclic derivatives

It is known that MIP-IO. is elevated in the synovial ?uid and
blood of patients With rheumatoid arthritis (Koch, A. et al., J.

for use in therapy.

Clin. Invest. 1994, 93, 921-928). Moreover, several studies
have demonstrated the potential therapeutic value of antago

derivatives for the manufacture of a medicament for the treat

The present invention provides the use of novel acyclic

nism of the MIP-10</CCR1 interaction in treating rheumatoid

ment of in?ammatory diseases.
These and other features of the invention, Which Will

arthritis (Pease, J. E. et al., Expert Opin. Invest. Drugs 2005,

14, 785-796).

become apparent during the folloWing detailed description,

An antibody to MIP-IO. Was shoWn to ameliorate experi
mental autoimmune encepahlomytis (EAE), a model of mul

have been achieved by the inventors’ discovery that com

pounds of formula (I):

tiple sclerosis, in mice (Karpus, W. J. et al., J. Immun. 1995,

5003-5010). Likewise, in?ammatory disease symptoms
could be controlled via direct administration of antibodies for
MIP-IO. to mice With collagen-induced arthritis (Lukacs, N.

(I)

W. et al., J. Clin. Invest. 1995, 95, 2868-2876).
It should also be noted that CCR-1 is also the receptor for

the chemokines RANTES, MCP-3, HCC-1, Lkn-1/HCC-2,
HCC-4, and MPIF-l (Carter, P. H., Curr. Opin Chem. Bio.
2002, 6, 510-525). Since it is presumed that the neW com
pounds of formula (I) described herein antagonize MIP- 1 0t by
binding to the CCR-1 receptor, it may be that these com

pounds of formula (I) are also effective antagonists of the
actions of the aforementioned ligand that are mediated by
CCR-1. Accordingly, When reference is made herein to
“antagonism of MIP-lot,” it is to be assumed that this is
equivalent to “antagonism of chemokine stimulation of CCR

20

or stereoisomers or prodrugs or pharmaceutically acceptable

salts thereof, Wherein m, Q, T, W, Z, R1, R3, R4, R5, Rsa and
Rsb, are de?ned beloW, are effective modulators of MIP-IO.

and chemokine activity.
25

1.”

For example, demonstration of the chemotactic properties
of RANTES in humans has been provided experimentally.

In one embodiment, the present invention provides novel

Human subjects, When injected intradermally With RANTES,
experienced an in?ux of eosinophils to the site of injection
(Beck, L. A. et al., J. Immun. 1997, 159, 2962-2972). Like
Wise, a RANTES antibody has demonstrated the ability to
ameliorate the symptoms of disease in the rat Adjuvant
induced arthritis (AIA) model (Barnes, D. A. et al., J. Clin
Invest. 1998, 101, 2910-2919). Similar results Were obtained
When using a peptide derived antagonist of the RANTES/
CCR-1 interaction in both the rat AIA (Shahrara, S. et al.,
Arthritis & Rheum. 2005, 52, 1907-1919) andthe mouse CIA

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

30

compounds of formula (I):
(1)

35

R511

(Rah,

(Plater-Zyberk, C. et al., Imm. Lett. 1997, 57, 117-120) dis
ease models of joint in?ammation.
Recently, a number of groups have described the develop

40

or a stereoisomer or pharmaceutically acceptable salt from

thereof, Wherein:

ment of small molecule antagonists of MIP-IO. (revieWed in:
Carson, K. G. et al., Ann. Reports Med. Chem. 2004, 39,

Q is CH or N;
Z is O or S;

149-158).

W is iCR3aR3aCR3bR3bi;
T is a bond,

SUMMARY OF THE INVENTION

Accordingly, the present invention provides novel antago
0

nists or partial agonists/antagonists of MIP-IO. or CCR-1

receptor activity, or pharmaceutically acceptable salts or pro

50

drugs thereof.
The present invention provides pharmaceutical composi

||
_

||
_,

||

_C_O_,

_C_N_,

|

Rs

tions comprising a pharmaceutically acceptable carrier and a

O

0

therapeutically effective amount of at least one of the com

pounds of the present invention or a pharmaceutically accept
able salt or prodrug form thereof.
The present invention provides a method for treating rheu
istering to a host in need of such treatment a therapeutically
effective amount of at least one of the compounds of the
present invention or a pharmaceutically acceptable salt or

pharmaceutically acceptable salt or prodrug form thereof.

or

CN

II

_C_N_,

N—

|

I

R8

R8
60

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all

prodrug form thereof.
The present invention provides a method for treating
in?ammatory diseases, comprising administering to a host in
need of such treatment a therapeutically effective amount of
at least one of the compounds of the present invention or a

N/

55

matoid arthritis and transplant rejection, comprising admin

||
||
0

_S_,

of Which may be optionally substituted With 0-5 RM;
RM, at each occurrence, is independently selected from
65

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOz, %(:O)OH, iC(:O)O
(cRsRstRlo, -0<CF2).CF3, wmRsRstRlo, -0H,

US 8,501,782 B2
6
bered ring, Wherein the carbon atoms of said ring may be
optionally replaced With a heteroatom selected from N(R7),

O, and S;
R4 is hydrogen, F, OH, CN or iNHZ;
R5 is hydrogen, halo, alkyl, 4CN or 4Oalkyl;
R50 is hydrogen, halo, 4CN or alkynyl;
R51, is hydrogen, halo, 4CN, 4Oalkyl or iC(:O)O

-S(0)2(CR8R8),R1O, -NR9C<:0)0R6, -NR9S(O2)R6,

(CRsRs);R10;

:O, 4OC(:O)NR9R9, aryloxy or arylalkyl, wherein the

R6, at each occurrence, is independently alkyl, cycloalkyl,

alkyl, aryl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroary
lalkyl, heterocyclyl, heterocyclylalkyl, aryloxy and arylalkyl

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

R7 is hydrogen, alkyl, haloalkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
ADH, iSH, iC(:O)NR9R9, iS(O)2NR9R9, iC(:O)
NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2NR9C
(:mNRgRg, %<:O)NR9S(0)2(CF2),CF3, -C(:O)

may be optionally substituted With 0-3 R1 1,; or any tWo Rla’s
attached to the same carbon atom may form a 3- to 6-mem

bered ring, Wherein the carbon atoms of said ring may be
optionally replaced With a heteroatom selected from N, O,
and S and the N heteroatom of said ring may be optionally
substituted With one or more of the following: hydrogen,

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, %(:O)O(CRSRS),RIO, ADH, iSH, iC(:O)
NR14R14s *S(O)2NR14R14s iC(:O)NRl4S(O)2R6’
iS(O)2NRl4C(:O)OR6$ *S(O)2NR14C(:O)NR14R14>

(CRSRSLRl0 or arylalkyl, Wherein the alkyl, aryl, cycloalkyl,

cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
20

heterocyclylalkyl, aryloxy and arylalkyl may be optionally
substituted With 0-3 R7b;

-C<:O)NRMS(0)2<CF2),CF3, %(:O)(CR8R8>,R1O or

arylalkyl;

25

30

35

R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,
R3, at each occurrence, is independently OH or alkyl; or
tWo R3’s together With the carbon atom to Which they are
attached may form a 3- to 6-membered ring;

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het
40

may be optionally substituted With 0-5 Rga, and the het

R3a, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
-(CR8R8),CN, -(CR8R8),OR6, -<CR8R8),C<:O)R6,
-(CR8R8),0C(:0)NH2,
-(CR8R8),OC(:0)NHR6,
i(CR8R8)rOC(:O)NR6R6’ i(CR8R8)rNH2> i(CR8R8)r
NHR6, -<CR8R8),NR6R6, -(CR8R8),NHC(:O)R6,
i(CR8R8),NHC(:O)NH2, i(CR8R8),NHC(:O)NHR6,
-(CR8R8),NHC(:O)NR6R6, -(CR8R8),NHC(:0)0R6,
i(CR8R8)rC(:O)NH2$
i(CR8R8)rC(:O)NHR6$
i(CR8R8),C(:O)NR6R6 or iNHS(:O)2R6, Wherein the
alkyl may be optionally substituted With 0-3 ?uorine atoms
per carbon atom; provided that both R3a’s can not be simul
taneously attached Via a heteroatom;

eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
45

a heteroatom selected from N, O, and S and the N heteroatom
of said ring may be optionally substituted With one or more of
50

55

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
heteroaryl, arylalkyl or heteroarylalkyl, Wherein the alkyl,

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
60

substituted With 0-3 ?uorine atoms per carbon atom, 40H,

iCN, ADR6, A)C(:O)R6, A)C(:O)NH2, iOC(:O)
NHR6, iOC(:O)NR6R6, iNH2, iNHR6, iNR6R6,
iNHC(:O)R6, iNHC(:O)NH2, iNHC(:O)NHR6,
iNHC(:O)NR6R6, or iNHS(:O)2R6;
or the tWo R3a’s or R3b’s may be taken together With the
carbon atom to Which they are attached to form a 3 - to 6-mem

contain 1-4 heteroatoms selected from N, O, and S; or any tWo
R9’s may be taken to form a 3- to 6-membered ring, Wherein

the carbon atoms of said ring may be optionally replaced With

R317, at each occurrence, is independently hydrogen, alkyl,

heteroaryl, arylalkyl or heteroarylalkyl may be optionally

erocyclyl or heterocyclylalkyl, Wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl

65

the folloWing: hydrogen, alkyl, haloalkyl, aryl, alkenyl, alky
nyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
ADH, iSH, %(:O)NRI4RI4, iS(O)2NRl4Rl4,
4C(:O)NRl4S(O)2R6$
iS(O)2NRl4C(:O)OR6$
*S(O)2 NR14C(:O)NR14R14s iC(:O)NRl4S(O)2(CF2)r
C133: iC(:O)(CR8R8)rRlO or arylalkyl;

US 8,501,782 B2
(1a)

R10, at each occurrence, is independently selected from

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero

5

cyclylalkyl, Wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted With 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain 1-4 het
eroatoms selected from N, O, and S;

In yet another embodiment, compounds of the present
invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in Which:

20

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all
R14, at each occurrence, is independently selected from

25

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and
r is 0-5;

provided that:
l) the compound is not a compound of the formula:

30

35

of Which may be optionally substituted With 0-5 RM;
RM, at each occurrence, is independently selected from

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOZ, %(:O)OH, iC(:O)O
(CRSRSLRW *O(CFZ)VCF3, 4O(CR8R8)r-RlOs *OH,
*SH, *S(CRSRS)IR1O, *S(O)3H, *P(O)3H2, *C(:O)
NR9R9, *NRQRQ, *S(O)2NR9R9, *NR9S(O)2(CF2),CF3,
4C(:O)NR9S(O)2R6$ iS(O)2NR9C(:O)OR6$ *S(O)2
NR9C(:O)NR9R9,
-C(:O)NR9S(O)2(CF2),CF3,
4C(:O)(CR8R8);R1O$ *NR9C(:O)Hs *NR9C(:O)
(CR8R8)rRlO$ 4OC(:O)(CRsRs)rR10> *NHC(:NR14)
NRMRH, -S<:0)(CR8R8),R1O, -S(0)2(CR8R8),R1O,
iNR9C(:O)OR6, iNR9S(O2)R6, :O, iOC(:O)
NR9R9, aryloxy or arylalkyl, Wherein the alkyl, aryl,

40

cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl, heterocyclylalkyl, aryloxy and arylalkyl may be
optionally substituted With 0-3 Rlb; or any tWo Rla’s attached

2) m is not 0 or 1 When R1 is not a nitrogenated aromatic

to the same carbon atom may form a 3- to 6-membered ring,

monocyclic group or nitrogenated aromatic fused-ring group
Which has at least one hydroxyl and/ or amino; and
3) R4 is not hydrogen or CN When both R3,,’ s and R3b’s are

45

hydrogen and R1 is benZyl or phenylcyclopropyl.
In yet another embodiment, compounds of the present
invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in Which Q is CH.

50

In yet another embodiment, compounds of the present
invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in Which R3b, at each occurrence,
55

eroarylalkyl may be optionally substituted With 0-3 ?uorine
atoms per carbon atom, 40H, 4CN, iOR6, iOC(:O)

R6, A)C(:O)NH2, A)C(:O)NHR6, iOC(:O)
NR6R6, iNHZ, iNHR6, iNR6R6, iNHC(:O)R6,
iNHC(:O)NH2, iNHC(:O)NHR6, iNHC(:O)

60

NR6R6, or iNHS(:O)2R6.
In another embodiment, compounds of the present inven
tion, or a stereoisomer or pharmaceutically acceptable salt
from thereof, are those in Which the compound is a compound

of formula (Ia):

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heteroaryl, het
eroarylalkyl, heterocyclyl, heterocyclylalkyl, iC(:O)O
(cRsRsxRlo, -OH, -SH, %(:0)NR14R14, -S(O)2
NR14R14: 4C(:O)NRl4S(O)2R6$ *S(O)2NR14C(:O)
0R6: *S(O)2NR14C(:O)NR14R14> 4C(:O)NR14S(O)2
(CF2)rCF3> 4C(:O)(CRsRs)rR10 or arylalkyl;

is independently alkyl, cycloalkyl, alkenyl, alkynyl,
cycloalkylalkyl, silylalkyl, aryl, heteroaryl, arylalkyl or het
eroarylalkyl, Wherein the alkyl, cycloalkyl, alkenyl, alkynyl,
cycloalkylalkyl, silylalkyl, aryl, heteroaryl, arylalkyl or het

Wherein the carbon atoms of said ring may be optionally
replaced With a heteroatom selected from N, O, and S and the
N heteroatom of said ring may be optionally substituted With
one or more of the folloWing: hydrogen, alkyl, haloalkyl, aryl,

65
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eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl

R3, at each occurrence, is independently OH or alkyl; or
tWo R3’s together With the carbon atom to Which they are
attached may form a 3- to 6-membered ring;

contain 1-4 heteroatoms selected from N, O, and S; or any tWo
R9’s may be taken to form a 3- to 6-membered ring, Wherein

R361, at each occurrence, is independently hydrogen, alkyl,

the carbon atoms of said ring may be optionally replaced With

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
-<CR8R8>,CN, -<CR8R8>,OR6, -<CR8R8>,C<:O>R6,
-(CR8R8),0C(:0)NH2,
-(CR8R8),OC(:0)NHR6,
i(CR8R8)rOC(:O)NR6R6’ i(CR8R8)rNH2> i(CR8R8)r
NHR6, -<CR8R8),NR6R6, -(CR8R8),NHC(:O)R6,
i(CR8R8),NHC(:O)NH2, i(CR8R8),NHC(:O)NHR6,
-(CR8R8),NHC(:O)NR6R6, -(CR8R8),NHC(:0)0R6,

a heteroatom selected from N, O, and S and the N heteroatom
of said ring may be optionally substituted With one or more of

the folloWing: hydrogen, alkyl, haloalkyl, aryl, alkenyl, alky
nyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
wH, -SH, %(:0)NR14R14, -S(O)2NR14R14,
%<:O>NRI4S<O>2R6,
-S<O>2NR14C<:O>OR6,
*S(O)2 NR14C(:O)NR14R14> iC(:O)NRl4S(O)2(CF2)r

i(CR8R8),C(:O)NH2, i(CR8R8),C(:O)NHR6, or
i(CR8R8),C(:O)NR6R6, Wherein the alkyl may be option

C133: *C(:O)(CRsRs)rR10 or arylalkyl;

ally substituted With 0-3 ?uorine atoms per carbon atom;
provided that both R3a’s can not be simultaneously attached
Via a heteroatom;

R3b, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl
or arylalkyl, Wherein the alkyl, cycloalkyl, alkenyl, alkynyl,
cycloalkylalkyl, silylalkyl, aryl or arylalkyl, may be option

20

ally substituted With 0-3 ?uorine atoms per carbon atom,

iOH, iCN, iOR6, A)C(:O)R6, A)C(:O)NH2,
iOC(:O)NHR6, A)C(:O)NR6R6, iNHz, iNHR6,
iNR6R6, iNHC(:O)R6, iNHC(:O)NH2, iNHC

25

(:O)NHR6, iNHC(:O)NR6R6, or iNHS(:O)2R6;
or the tWo R3a’s or R31, ’s may be taken together With the
carbon atom to Which they are attached to form a 3 - to 6-mem

bered ring, Wherein the carbon atoms of said ring may be
optionally replaced With a heteroatom selected from N(R7),

R10, at each occurrence, is independently selected from
30

O, and S;
R4 is F, OH, CN or iNH2;
R5 is hydrogen, alkyl, halo or 4CN;
Rsa is halo, iCN or alkynyl;
R51, is hydrogen, halo or iCN;
R6, at each occurrence, is independently alkyl, cycloalkyl,

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero
cyclylalkyl, Wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted With 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain l-4 het
eroatoms selected from N, O, and S;

35

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

R7 is hydrogen, alkyl, haloalkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het

erocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
iOH, iSH, iC(:O)NR9R9, iS(O)2NR9R9, iC(:O)

40

NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2NR9C
(:mNRgRg, %<:O)NR9S(0)2(CF2),CF3, %(:0)
(CR8R8),,Rl0 or arylalkyl, Wherein the alkyl, aryl, cycloalkyl,

cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,

45

heterocyclylalkyl, aryloxy and arylalkyl may be optionally
substituted With 0-3 R7b;
R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;
50

m is 0-2; and
r is 0-4.

In yet another embodiment, compounds of the present
55

invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in Which:
Z is O or S;

W is iCR3aR3aCR3bR3bi;
T is a bond,
60

R8, at each occurrence, is independently hydrogen or alkyl;

R9, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl or heterocyclylalkyl, Wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
may be optionally substituted With 0-5 R961, and the het

65

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all
of Which may be optionally substituted With 0-5 Rla;
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bered ring, Wherein the carbon atoms of said ring may be
optionally replaced With a heteroatom selected from N(R7),

RM, at each occurrence, is independently selected from

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOz, %(:O)OH, iC(:O)O
(CRSRSLRIO, -0<CF2),CF3, AXCRSRSLRIO, -0H,
-SH, -S(CR8R8),R1O, -S(O)3H, -P(0)3H2, -C(:O)
NR9R9, iNRgRg, iS(O)2NR9R9, iNR9S(O)2(CF2),CF3,
iC(:O)NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2
NR9C(:O)NR9R9,
iC(:O)NR9S(O)2(CF2),CF3,
iC(:O)(CR8R8)rRlO$ *NR9C(:O)H> *NR9C(:O)
(CR8R8)rRlO$ 4OC(:O)(CRsRs)rR10> iS(:O)(CR8R8)r
R10, -S(0)2(CR8R8),R1O, -NR9C<:0)0R6, -NR9S(O2)

O, and S;
R4 is F, OH or iNHZ;
R5 is hydrogen, halo or 4CN;
R50 is halo, 4CN or alkynyl;
R51, is hydrogen, halo or iCN;

R6, at each occurrence, is independently alkyl, cycloalkyl,

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

R7 is hydrogen, alkyl, haloalkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
ADH, iSH, iC(:O)NR9R9, iS(O)2NR9R9, iC(:O)

R6, :0, iOC(:O)NR9R9, aryloxy or arylalkyl, Wherein

the alkyl, aryl, cycloalkyl, cycloalkylalkyl, heteroaryl, het
eroarylalkyl, heterocyclyl heterocyclylalkyl, aryloxy and

NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2NR9C
(:mNRgRg, %<:O)NR9S(0)2(CF2),CF3, -C(:O)

arylalkyl may be optionally substituted With 0-3 Rlb; or any

(CRSRSLRl0 or arylalkyl, Wherein the alkyl, aryl, cycloalkyl,

tWo Rla’s attached to the same carbon atom may form a 3- to

cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl

6-membered ring, Wherein the carbon atoms of said ring may
be optionally replaced With a heteroatom selected from N, O,
and S and the N heteroatom of said ring may be optionally

heterocyclylalkyl, aryloxy and arylalkyl may be optionally
substituted With 0-3 R7b;
20

substituted With one or more of the following: hydrogen,

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, %(:O)O(CRSRS),RIO, ADH, iSH, iC(:O)
NR14R14, *S(O)2NR14R14, *C(:O)NR14S(O)2R6,
iS(O)2NRl4C(:O)OR6$ *S(O)2NR14C(:O)NR14R14>

25

iC(:O)NRl4S(O)2(CF2)1"CF3$ 4C(:O)(CR8R8)rRlO or

arylalkyl;

30

R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,
35

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl or heterocyclylalkyl, Wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
may be optionally substituted With 0-5 R961, and the het

eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
40

the carbon atoms of said ring may be optionally replaced With

R3, at each occurrence, is independently OH or alkyl; or
tWo R3’s together With the carbon atom to Which they are
attached may form a 3- to 6-membered ring;

R361, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
-(CR8R8),CN, -(CR8R8),OR6, -(CR8R8),OC(:0)R6,
-<cR8R8>,0c<:O>NH2,
-<CR8R8>,0C<:0>NHR6,
-(CR8R8),OC(:0)NR6R6, -(CR8R8),NH2, -(CRSRS)V
NHR6, -<CR8R8),NR6R6, -(CR8R8),NHC(:O)R6,
i(CR8R8),NHC(:O)NH2, i(CR8R8),NHC(:O)NHR6,
i(CR8R8)rC(:O)NH2 or i(CR8R8)rC(:O)NHR6$
Wherein the alkyl may be optionally substituted With 0-3
?uorine atoms per carbon atom; provided that both R3a’s can

contain 1-4 heteroatoms selected from N, O, and S; or any tWo
R9’s may be taken to form a 3- to 6-membered ring, Wherein
a heteroatom selected from N, O, and S and the N heteroatom
of said ring may be optionally substituted With one or more of

45

50

the folloWing: hydrogen, alkyl, haloalkyl, aryl, alkenyl, alky
nyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, 4C(:O)O(CR8R8),RlO,
wH, -SH, %(:0)NR14R14, -S(O)2NR14R14,
%<:O>NRI4S<O>2R6,
-S<O>2NR14C<:O>OR6,
*S(O)2 NR14C(:O)NR14R14> iC(:O)NRl4S(O)2(CF2)r
C133: iC(:O)(CR8R8)rRlO or arylalkyl;

55

not be simultaneously attached Via a heteroatom;

R3b, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, cycloalkylalkyl, silylalkyl or arylalkyl,
Wherein the alkyl, cycloalkyl, alkenyl, cycloalkylalkyl, sily
lalkyl or arylalkyl may be optionally substituted With 0-3
?uorine atoms per carbon atom, OH, iCN, ‘0R6, 40C

60

(:O)R6, A)C(:O)NH2, A)C(:O)NHR6, iOC(:O)
NR6R6, iNH2, iNHR6, iNR6R6, iNHC(:O)R6,
iNHC(:O)NH2, iNHC(:O)NHR6, iNHC(:O)
NR6R6, or iNHS(:O)2R6;
or the tWo R3a’s or R3b’s may be taken together With the
carbon atom to Which they are attached to form a 3 - to 6-mem

65

R10, at each occurrence, is independently selected from

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero

US 8,501,782 B2
14

13
cyclylalkyl, wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted with 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain 1-4 het
eroatoms selected from N, O, and S;

R3, at each occurrence, is independently OH or alkyl; or
two R3’s together with the carbon atom to which they are
attached may form a 3- to 6-membered ring;

R30, at each occurrence, is independently hydrogen, alkyl,
R14, at each occurrence, is independently selected from

20

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and
r is 0-3.

In still yet another embodiment, compounds of the present
invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in which:

25

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
*(CRSRQVCN, *(CRSRQVOKG, *(CR8R8),OC(:0)R6,
*<cR8R8>,0c<:O>NH2,
*<CR8R8>,0C<:0>NHR6,
*(CR8R8),OC(:0)NR6R6, *(CRSRMHZ, *(CRSRSL
NHRw i(CR8R8)rNR6R6’ i(CR8R8);l\IHC(:O)R6$
i(CR8R8),NHC(:O)NH2 or i(CR8R8),C(:O)NH2,
wherein the alkyl may be optionally substituted with 0-3
?uorine atoms per carbon atom; provided that both R3,,’ s can
not be simultaneously attached Via a heteroatom;

30

R317, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl, alkenyl, cycloalkylalkyl or arylalkyl, wherein the
alkyl, cycloalkyl, alkenyl, cycloalkylalkyl or arylalkyl may be
optionally substituted with 0-3 ?uorine atoms per carbon

atom, OH, iCN, ADR6, A)C(:O)R6, iOC(:O)NH2,
A)C(:O)NHR6, A)C(:O)NR6R6, iNHz, iNHR6,
35

iNR6R6, iNHC(:O)R6, iNHC(:O)NH2, iNHC
(:O)NHR6, iNHC(:O)NR6R6, or iNHS(:O)2R6;
or the two R3a’s or R3b’s may be taken together with the
carbon atom to which they are attached to form a 3- to 6-mem

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all
of which may be optionally substituted with 0-5 RM;
RM, at each occurrence, is independently selected from

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOZ, %(:O)OH, iC(:O)O
(CRSRSLRIO, *0<CF2),CF3, AXCRSRSLRIO, *OH,
*SH, ismRsRstRlo, *S(O)3H, *C(:0)NR9R9,
*NRQRQ,
*S(O)2NR9R9,
*NR9S(0)2(CF2),CF3,
iC(:O)NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2
NR9C(:O)NR9R9,
*C(:O)NR9S(O)2(CF2),CF3,
iC(:O)(CR8R8);R1O$ *NR9C(:O)Hs *NR9C(:O)
(CR8R8)rRlO$ 4OC(:O)(CRsRs)rR10> iS(:O)(CR8R8)r
R10, *S(0)2(CR8R8),R1O, *NR9C<:0)0R6, *NRQMOZ)

bered ring, wherein the carbon atoms of said ring may be
optionally replaced with a heteroatom selected from N(R7),
40

45

O, and S;
R4 is F, OH, or iNHZ;
R5 is hydrogen, halo or 4CN;
R50 is halo, 4CN or alkynyl;
R51, is hydrogen, halo or iCN;
R6, at each occurrence, is independently alkyl, cycloalkyl,

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

R7 is hydrogen, alkyl, haloalkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het

R6, :0, iOC(:O)NR9R9, aryloxy or arylalkyl, wherein

erocyclyl, heterocyclylalkyl, 4C(:O)O(CR8R8),RlO,
ADH, iSH, iC(:O)NR9R9, iS(O)2NR9R9, iC(:O)
NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2NR9C
(:mNRgRg, %<:O)NR9S(0)2(CF2),CF3, *C(:O)

the alkyl, aryl, cycloalkyl, cycloalkylalkyl, heteroaryl, het
eroarylalkyl, heterocyclyl, heterocyclylalkyl, aryloxy and

cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,

arylalkyl may be optionally substituted with 0-3 Rlb; or any

50

(CR8R8),,Rl0 or arylalkyl, wherein the alkyl, aryl, cycloalkyl,
55

6-membered ring, wherein the carbon atoms of said ring may
be optionally replaced with a heteroatom selected from N, O,
and S and the N heteroatom of said ring may be optionally
substituted with one or more of the following: hydrogen,

60

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, %(:O)O(CRSRS)VRIO, ADH, iSH, iC(:O)
NR14R14, *S(O)2NR14R14, *C(:O)NR14S(O)2R6,
iS(O)2NRl4C(:O)OR6$ *S(O)2NR14C(:O)NR14R14>

65

iC(:O)NRl4S(O)2(CF2)1"CF3$ 4C(:O)(CR8R8)rRlO or

arylalkyl;

heterocyclylalkyl, aryloxy and arylalkyl may be optionally
substituted with 0-3 R7b;

two Rla’s attached to the same carbon atom may form a 3- to
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(CR8R8)r-RlOs *S(O)Z(CRSRS)VR1O, *NR9C(:O)OR6,

Tis

iNR9S(O2)R6, aryloxy, arylalkyl or arylalkyloxyalkyl;
R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl or heterocyclylalkyl, wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
may be optionally substituted with 0-5 Rga, and the het

eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl

10

the carbon atoms of said ring may be optionally replaced with
a heteroatom selected from N, O, and S and the N heteroatom
of said ring may be optionally substituted with one or more of

the following: hydrogen, alkyl, haloalkyl, aryl, alkenyl, alky
nyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
*OH, *SH, %(:0)NR14R14, *S(O)2NR14R14,
iC(:O)NRl4S(O)2R6$
iS(O)2NRl4C(:O)OR6$
*S(O)2 NR14C(:O)NR14R14> 4C(:O)NR14S(O)2(CF2)r

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all
of which may be optionally substituted with 0-5 RM;
RM, at each occurrence, is independently selected from

contain 1-4 heteroatoms selected from N, O, and S; or any two
R9’s may be taken to form a 3- to 6-membered ring, wherein

20

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOz, %(:O)OH, iC(:O)O
(CR8R8)rRlO’ iO(CF2)rCF35 4O(CR8R8)rRlO5 iOH’
iSH, iS(CR8R8),RlO, %(:O)NR9R9, iNRgRg,
iS(O)2NR9R9, iNR9S(O)2(CF2),CF3, %(:O)NR9S
(O)2R6> iS(O)2NR9C(:O)OR6$ *S(O)2NR9C(:O)
NR9R9: 4C(:O)NR9S(O)2(CF2)VCF35 iC(:O)(CR8R8)r
R10’ *NR9C(:O)H> *NR9C(:O)(CRsRs)rR10> 40C

(:O)(CR8R8);"RlO$ iS(:O)(CR8R8)rRlO$ *S(O)2
(CRsRs);R10s *NR9C(:O)OR@ iNR9S(O2)R6’ :0:

CF3, iC(:O)(CR8R8)rR1O or arylalkyl;

4OC(:O)NR9R9, aryloxy or arylalkyl, wherein the alkyl,
25

aryl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, aryloxy and arylalkyl may be
optionally substituted with 0-3 Rlb; or any two Rla’ s attached
to the same carbon atom may form a 3- to 6-membered ring,

30

wherein the carbon atoms of said ring may be optionally
replaced with a heteroatom selected from N, O, and S and the
N heteroatom of said ring may be optionally substituted with

one or more of the following: hydrogen, alkyl, haloalkyl, aryl,
35

R10, at each occurrence, is independently selected from

(CF2)rCF3> 4C(:O)(CR8R8)rRlO or arylalkyl;

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero
cyclylalkyl, wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted with 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain l-4 het
eroatoms selected from N, O, and S;

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heteroaryl, het
eroarylalkyl, heterocyclyl, heterocyclylalkyl, iC(:O)O
NR14R14:
(CR8R8)rRlO’
4C(:O)NRl4S(O)2R6$
iOH’ iSH’ 4C(:O)NRI4RI45
*S(O)2NR14C(:O)
0R6: *S(O)2NR14C(:O)NR14R14> 4C(:O)NR14S(O)2

40

45

50

R3, at each occurrence, is independently OH or alkyl;

R30, at each occurrence, is independently hydrogen, alkyl,
55

R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and

NHR6$ i(CR8R8)rNR6R6 or i(CR8R8)rC(:O)NH2$
60

wherein the alkyl may be optionally substituted with 0-3
?uorine atoms per carbon atom; provided that both R3,,’ s can

r is 0-2.

not be simultaneously attached Via heteroatom;

In one embodiment, compounds of the present invention,
or a stereoisomer or pharmaceutically acceptable salt from
thereof, are those in which:
65

Z is O;
W is iCR3aR3aCR3bR3bi;

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
*<CR8R8>,CN, *<CR8R8>,OR6, *<CR8R8>,C<:O>R6,
*(CR8R8),0C<:0)NH2,
*(CR8R8),OC(:0)NHR6,
*(CR8R8),OC(:0)NR6R6, *(CRSRMHZ, *(CRSRSL

R317, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl, alkenyl or arylalkyl, wherein the alkyl,
cycloalkyl, alkenyl or arylalkyl may be optionally substituted
with 0-3 ?uorine atoms per carbon atom, OH, CN, ‘0R6,

A)C(:O)R6, A)C(:O)NH2, A)C(:O)NHR6, ADC
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R10, at each occurrence, is independently selected from
or the tWo R3a’s or R3b’s may be taken together With the

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero

carbon atom to Which they are attached to form a 3 - to 6-mem

cyclylalkyl, Wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted With 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain l-4 het
eroatoms selected from N, O, and S;

bered ring, Wherein the carbon atoms of said ring may be
optionally replaced With a heteroatom selected from N(R7),

O, and S;
R4 is F, OH or iNH2;
R5 is hydrogen, halo or 4CN;
Rsa is halo or iCN;
R51, is hydrogen, halo or iCN;
R6, at each occurrence, is independently alkyl, cycloalkyl,

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

R7 is hydrogen, alkyl, haloalkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),,RIO,
iOH, iSH, iC(:O)NR9R9, iS(O)2NR9R9, iC(:O)
NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2NR9C
(:mNRgRg, %<:O)NR9S(0)2(CF2),CF3, %(:0)

20

(CRSRSLRl0 or arylalkyl, Wherein the alkyl, aryl, cycloalkyl,

cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, aryloxy and arylalkyl may be optionally

R14, at each occurrence, is independently selected from

substituted With 0-3 R7b;

hydrogen, alkyl, cycloalkyl or phenyl;
25

m is 0-2; and
r is 0-2.

In another embodiment, compounds of the present inven
tion, or a stereoisomer or pharmaceutically acceptable salt
from thereof, are those in Which:
30

Z is O;
W is iCR3aR3aCR3bR3bi;
T is

35

R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het

40

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all

erocyclyl or heterocyclylalkyl, Wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl

of Which may be optionally substituted With 0-5 RM;
RM, at each occurrence, is independently selected from

may be optionally substituted With 0-5 R961, and the het

eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
contain 1-4 heteroatoms selected from N, O, and S; or any tWo
R9’s may be taken to form a 3- to 6-membered ring, Wherein

45

the carbon atoms of said ring may be optionally replaced With
a heteroatom selected from N, O, and S and the N heteroatom
of said ring may be optionally substituted With one or more of

the folloWing: hydrogen, alkyl, haloalkyl, aryl, alkenyl, alky
nyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, 4C(:O)O(CRSRS),,RIO,
*OH, *SH, %(:0)NR14R14, *S(O)2NR14R14,
*C<:O>NRI4S<O>ZR6,
*S<O>2NR14C<:O>OR6,
*S(O)2 NR14C(:O)NR14R14> 4C(:O)NR14S(O)2(CF2)r

50

55

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOz, %(:O)O(CRSRS),RIO,
A)(CF2),CF3,
AXCRSRSLRIO,
ADH, iSH,
ismRsRsxRlo, *C(:0)NR9R9, *NRQRQ, ism
NR9R9, iNR9S(O)2(CF2),CF3, %(:O)NR9S(O)2R6,
iS(O)2NR9C(:O)OR6,
iS(O)2NR9C(:O)NR9R9,
4C(:O)NR9S(O)2(CF2)VCF35
4C(:O)(CRsRs)rR10,
*NR9C(:O)H, *NR9C(:O)<CR8R8),R1O, *OC(:O)
(cRsRstRlo, *S(:0)(CR8R8),R1O, *S(0)2(CR8R8),R1O,
iNR9C(:O)OR6, iNR9S(O2)R6, :O, iOC(:O)
NR9R9, aryloxy or arylalkyl, Wherein the alkyl, aryl,

cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het

CF3, iC(:O)(CR8R8),R1O or arylalkyl;

erocyclyl, heterocyclylalkyl, aryloxy and arylalkyl may be
optionally substituted With 0-3 Rlb; or any tWo Rla’ s attached
to the same carbon atom may form a 3- to 6-membered ring,
60

65

Wherein the carbon atoms of said ring may be optionally
replaced With a heteroatom selected from N, O, and S and the
N heteroatom of said ring may be optionally substituted With
one or more of the folloWing: hydrogen, alkyl, haloalkyl, aryl,

alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heteroaryl, het
eroarylalkyl, heterocyclyl, heterocyclylalkyl, iC(:O)O
(cRsRstRlo, *OH, *SH, %(:0)NR14R14, ism
NR14R14: 4C(:O)NRl4S(O)2R6$ *S(O)2NR14C(:O)
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R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl or heterocyclylalkyl, Wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
may be optionally substituted With 0-5 R961, and the het

eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
contain 1-4 heteroatoms selected from N, O, and S; or any tWo
R9’s may be taken to form a 3- to 6-membered ring, Wherein

the carbon atoms of said ring may be optionally replaced With
a heteroatom selected from N, O, and S and the N heteroatom
of said ring may be optionally substituted With one or more of

R3, at each occurrence, is independently OH or alkyl;

R3a, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
-<CR8R8>,CN, -<CR8R8>,OR6, -<CR8R8>,C<:O>R6,
-(CR8R8),0C(:0)NH2,
-(CR8R8),OC(:0)NHR6,

20

the folloWing: hydrogen, alkyl, haloalkyl, aryl, alkenyl, alky
nyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, 4C(:O)O(CR8R8),RlO,
ADH, iSH, %(:O)NRI4RI4, iS(O)2NRl4Rl4,
4C(:O)NRl4S(O)2R6$
iS(O)2NRl4C(:O)OR6$
*S(O)2 NR14C(:O)NR14R14> iC(:O)NRl4S(O)2(CF2)r
C133: iC(:O)(CR8R8)rRlO or arylalkyl;

i(CR8R8),OC(:O)NR6R6 or i(CR8R8),NH2, Wherein
the alkyl may be optionally substituted With 0-3 ?uorine
atoms per carbon atom; provided that both R3a’s can not be
simultaneously attached Via a heteroatom;

25

R3b, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl or alkenyl, Wherein the alkyl, cycloalkyl or alk
enyl, may be optionally substituted With 0-3 ?uorine atoms

per carbon atom, 40H, iCN, ‘0R6, 4OC(:O)R6,

30

iOC(:O)NH2, A)C(:O)NHR6, A)C(:O)NR6R6,
iNH2, iNHR6, iNR6R6, iNHC(:O)R6, or iNHC

(:0)NH2;
or the tWo R3a’s or R3b’s may be taken together With the
carbon atom to Which they are attached to form a 3- to 6-mem

35

bered ring, Wherein the carbon atoms of said ring may be
optionally replaced With a heteroatom selected from N(R7),

R10, at each occurrence, is independently selected from

O, and S;

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero

R4 is F or OH;

R5 is hydrogen, halo or 4CN;

40

Rsa is halo or iCN;

R51, is hydrogen, halo or iCN;
R6, at each occurrence, is independently alkyl, cycloalkyl,

cyclylalkyl, Wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted With 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain l-4 het
eroatoms selected from N, O, and S;

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;

R7 is hydrogen, alkyl, haloalkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het

45

erocyclyl heterocyclylalkyl, 4C(:O)O(CRSRS),RIO,
iOH, iSH, iC(:O)NR9R9, iS(O)2NR9R9, iC(:O)

NR9S(O)2R6, iS(O)2NR9C(:O)OR6, iS(O)2NR9C
(:mNRgRg, %<:O)NR9S(0)2(CF2),CF3, %(:0)

50

(CR8R8),,Rl0 or arylalkyl, Wherein the alkyl, aryl, cycloalkyl,

cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, aryloxy and arylalkyl may be optionally
substituted With 0-3 R7b;
55

R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;
60

m is 0-2; and
r is 0-2.

In yet another embodiment, compounds of the present
invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in Which:
65

Z is O;
W is iCR3aR3aCR3bR3bi;
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eroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
contain 1-4 heteroatoms selected from N, O, and S;

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all
of Which may be optionally substituted With 0-5 RM;
RM, at each occurrence, is independently selected from

alkyl, haloalkyl, aryl, alkenyl, alkynyl, cycloalkyl, cycloalky
lalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocycly
lalkyl, halo, %N, iNOZ, %(:O)O(CRSRS),RIO,
iO(CF2),CF3,
AXCRSRSLRIO,
ADH,
iSH,
ismRsRorRlo, *C(:0)NR9R9, *NRQRQ, ism
NRQRQ, *NR9S(0)2(CF2),CF3, %(:O)NR9S(O)2R6,
iS(O)2NR9C(:O)OR6,
iS(O)2NR9C(:O)NR9R9,
iC(:O)NR9S(O)2(CF2)VCF35
4C(:O)(CRsRs)rR10,
*NRQC(:O)H, *NR9C(:0)(CR8R8),R1O, *0C(:0)
(CRSRSLRIO, *S(:0)(CR8R8),R1O, *S(0)2(CR8R8),R1O,
iNR9C(:O)OR6, iNR9S(O2)R6, :O, iOC(:O)

R10, at each occurrence, is independently selected from

alkyl, alkenyl, alkynyl, aryl, arylalkyl, heterocyclyl or hetero
20

cyclylalkyl, Wherein the aryl, arylalkyl, heterocyclyl or het
erocyclylalkyl may be optionally substituted With 0-3 Rloa,
and the heterocyclyl and heterocyclylalkyl contain l-4 het
eroatoms selected from N, O, and S;

NR9R9, aryloxy or arylalkyl, Wherein the alkyl, aryl,

cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl, het

25

erocyclyl, heterocyclylalkyl, aryloxy and arylalkyl may be
optionally substituted With 0-3 Rlb;
30

35

R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and
r is 0-2.
40

R3, at each occurrence, is independently OH or alkyl;

R3a, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, alkynyl, cycloalkylalkyl, silylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, i(CR8R8),OH,
*(CRSRQVCN, *(CRSRQVOR6, *(CR8R8),OC(:0)R6,

In still yet another embodiment, compounds of the present
invention, or a stereoisomer or pharmaceutically acceptable
salt from thereof, are those in Which:

45

i(CR8R8),OC(:O)NH2, or i(CR8R8),C(:O)NHR6,
Wherein the alkyl may be optionally substituted With 0-3
?uorine atoms per carbon atom; provided that both R3a’s can
not be simultaneously attached Via a heteroatom;

R3b, at each occurrence, is independently hydrogen, alkyl

50

or cycloalkyl, Wherein the alkyl or cycloalkyl may be option
ally substituted With 0-3 ?uorine atoms per carbon atom,

iOH, iCN, iOR6, A)C(:O)R6, A)C(:O)NH2,

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all

iOC(:O)NHR6, A)C(:O)NR6R6, iNHz, iNHR6,

of Which may be optionally substituted With 0-5 RM;
RM, at each occurrence, is independently selected from

iNR6R6, iNHC(:O)R6, or iNHC(:O)NH2;

55

alkyl, haloalkyl, aryl, cycloalkyl, cycloalkylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl heterocyclylalkyl, halo, iCN,

R4 is F or OH;
R5 is hydrogen, halo or 4CN;
Rsa is halo or iCN;
R51, is hydrogen, halo or iCN;

R6, at each occurrence, is independently alkyl, cycloalkyl,

60

cycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl;
R8, at each occurrence, is independently hydrogen or alkyl;

R9, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, het
erocyclyl or heterocyclylalkyl, Wherein the aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl or heterocyclylalkyl
may be optionally substituted With 0-5 Rga, and the het

65
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cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, aryloxy and arylalkyl may be optionally
substituted With 0-3 Rlb;

R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and
r is 0-2.

In one embodiment, compounds of the present invention,
or a stereoisomer or pharmaceutically acceptable salt from
thereof, are those in Which:

R3, at each occurrence, is independently OH or alkyl;

R361, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, cycloalkylalkyl, silylalkyl, aryl, aryla

20

lkyl, heteroaryl, heteroarylalkyl, OH, iOR6 or 4OC(:O)
R6, Wherein the alkyl may be optionally substituted With 0-3

R1 is alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl, all

?uorine atoms per carbon atom;

of Which may be optionally substituted With 0-5 RM;
RM, at each occurrence, is independently selected from

R3b, at each occurrence, is independently hydrogen, alkyl
or cycloalkyl, Wherein the alkyl or cycloalkyl may be option
ally substituted With 0-3 ?uorine atoms per carbon atom,

25

iOH, iCN, iOR6, A)C(:O)R6, A)C(:O)NH2,
iOC(:O)NHR6, iOC(:O)NR6R6, or iNHZ;
R4 is OH;
R5 is hydrogen or halo;

30

Rsa is halo or iCN;

R51, is hydrogen or halo;
R6, at each occurrence, is independently alkyl, cycloalkyl,
aryl or heteroaryl;
R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,

35

alkyl, haloalkyl, aryl, cycloalkyl, heteroaryl, heterocyclyl,
halo, iCN, iNOz, %(:O)O(CRSRS),RIO, iO(CF2),
6P3, -0(CR8R8),R1O, -OH, -SH, -S(CR8R8),R1O,

%(:O)NR9R9, iNRgRg, iS(O)2NR9R9, iNR9S(O)2
(CF2)rCF3> iC(:O)NR9S(O)2R6$ *S(O)2NR9C(:O)
OR6, iS(O)2NR9C(:O)NR9R9, %(:O)NR9S(O)2
(CF2LCF3, iC(:O)(CR8R8)rR10s *NRQQICDH,
iNR9C(:O)(CR8R8)rRlO$
4OC(:O)(CRsRs)rR10>
iS(:O)(CR8R8)rRlO5 iS(O)2(CR8R8)rRlO’ *NR9C
(:O)OR6, iNR9S(O2)R6, :O, iOC(:O)NR9R9, or ary

loxy, Wherein the alkyl, aryl, cycloalkyl, heteroaryl, hetero

cycloalkyl, aryl, heteroaryl or heterocyclyl, Wherein the aryl,

cyclyl and aryloxy may be optionally substituted With 0-3

heteroaryl or heterocyclyl may be optionally substituted With
0-5 R90, and the heteroaryl or heterocyclyl contain 1-4 het
eroatoms selected from N, O, and S;
R961, at each occurrence, is independently selected from

Rib;
40

alkyl, haloalkyl, aryl, cycloalkyl, cycloalkylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, halo, 4CN,
45

50

R3, at each occurrence, is independently OH or alkyl;

R30, at each occurrence, is independently hydrogen, alkyl,

cycloalkyl, alkenyl, cycloalkylalkyl, silylalkyl, aryl, aryla
lkyl, heteroaryl or heteroarylalkyl, Wherein the alkyl may be
R10, at each occurrence, is independently selected from
alkyl, aryl or heterocyclyl, Wherein the aryl or heterocyclyl
may be optionally substituted With 0-3 Rloa, and the hetero
cyclyl contains l-4 heteroatoms selected from N, O, and S;
Rloa, at each occurrence, is independently selected from

alkyl, haloalkyl, aryl, cycloalkyl, cycloalkylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, halo, 4CN,

optionally substituted With 0-3 ?uorine atoms per carbon
55

atom;
R317, at each occurrence, is independently hydrogen, alkyl
or cycloalkyl, Wherein the alkyl or cycloalkyl may be option
ally substituted With 0-3 ?uorine atoms per carbon atom,

ADH, %N, iOR6, A)C(:O)R6, iOC(:O)NH2, or
60

A)C(:O)NHR6;
R4 is OH;
R5 is hydrogen or halo;

Rsa is halo;
65

R51, is hydrogen or halo;
R6, at each occurrence, is independently alkyl, cycloalkyl,
aryl or heteroaryl;
R8, at each occurrence, is independently hydrogen or alkyl;
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R9, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl or heterocyclyl, Wherein the aryl,
heteroaryl or heterocyclyl may be optionally substituted With
0-5 R90, and the heteroaryl or heterocyclyl contain 1-4 het
eroatoms selected from N, O, and S;

R3, at each occurrence, is independently OH or alkyl;

R30, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl or alkenyl, Wherein the alkyl may be optionally
substituted With 0-3 ?uorine atoms per carbon atom;

R317, at each occurrence, is independently hydrogen or

alkyl, Wherein the alkyl may be optionally substituted With
0-3 ?uorine atoms per carbon atom, OH, iCN or ‘0R6;

R10, at each occurrence, is independently selected from

alkyl, aryl or heterocyclyl, Wherein the aryl or heterocyclyl
may be optionally substituted With 0-3 Rloa, and the hetero
cyclyl contains l-4 heteroatoms selected from N, O, and S;

R4 is OH;
20

R51, is hydrogen or halo;
R6, at each occurrence, is independently alkyl, cycloalkyl,
aryl or heteroaryl;
25

30

R14, at each occurrence, is independently selected from

R5 is hydrogen or halo;

Rsa is chloro;

R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl or heterocyclyl, Wherein the aryl,
heteroaryl or heterocyclyl may be optionally substituted With
0-5 R961, and the heteroaryl or heterocyclyl contain l-4 het
eroatoms selected from N, O, and S;

35

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and
r is 0-2.

In another embodiment, compounds of the present inven
tion, or a stereoisomer or pharmaceutically acceptable salt
from thereof, are those in Which:

40

R10, at each occurrence, is independently selected from
45

alkyl, aryl or heterocyclyl, Wherein the aryl or heterocyclyl
may be optionally substituted With 0-3 Rloa, and the hetero
cyclyl contains l-4 heteroatoms selected from N, O, and S;

50

R1 is alkyl, cycloalkyl, aryl or heteroaryl, all of Which may
be optionally substituted With 0-5 RM;
55

R14, at each occurrence, is independently selected from
60

hydrogen, alkyl, cycloalkyl or phenyl;
m is 0-2; and
r is 0-2.

In another embodiment, compounds of the present inven
65

tion, or a stereoisomer or pharmaceutically acceptable salt
from thereof, are those in Which:

Z is O;
W is iCR3aR3aCR3bR3bi;
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R10, at each occurrence, is independently selected from

alkyl, aryl or heterocyclyl, Wherein the aryl or heterocyclyl
may be optionally substituted With 0-3 Rloa, and the hetero
cyclyl contains l-4 heteroatoms selected from N, O, and S;

R1 is alkyl, aryl or heteroaryl, all of Which may be option
ally substituted With 0-5 RM;

R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;
20

m is 0-2; and
r is 0-2.

In one embodiment, compounds of the present invention,
or a stereoisomer or pharmaceutically acceptable salt from
thereof, are those in Which:
25

30

35

R1 is alkyl or phenyl, both of Which may be optionally
substituted With 0-5 RM;
RM, at each occurrence, is independently selected from

R3, at each occurrence, is alkyl;
R361, at each occurrence, is independently hydrogen or
alkyl, Wherein the alkyl may be optionally substituted With
0-3 ?uorine atoms per carbon atom;

40

R3b, at each occurrence, is independently hydrogen or

alkyl, Wherein the alkyl may be optionally substituted With
0-3 ?uorine atoms per carbon atom;

R4 is OH;
R5 is hydrogen or halo;

45

Rsa is chloro;
R51, is hydrogen or halo;
R6, at each occurrence, is independently alkyl, cycloalkyl,
aryl or heteroaryl;
R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl or heterocyclyl, Wherein the aryl,
heteroaryl or heterocyclyl may be optionally substituted With
0-5 R90, and the heteroaryl or heterocyclyl contain 1-4 het
eroatoms selected from N, O, and S;

alkyl, haloalkyl, aryl, cycloalkyl, heteroaryl, heterocyclyl,
halo, iNH2, iCN, iNOZ, %(:O)OH, iC(:O)O
(cRsRstRlo, *(XCFZLCFy wmRsRstRlo, *OH,
iSH, iS(CR8R8),RlO, %(:O)NR9R9, iNRgRg,
iS(O)2NR9R9, iNR9S(O)2(CF2),CF3, %(:O)NR9S
(O)2R6> iS(O)2NR9C(:O)OR6$ *S(O)2NR9C(:O)
NR9R9: 4C(:O)NR9S(O)2(CF2)VCF35 iC(:O)(CR8R8)r
R10, iNR9C(:O)H, iNR9C(:O)(CR8R8),RlO, ADC

(:OXCRsRsLRms 4C(:NR14)NR9R9s *NHC(:NR14)
NR14R14, *S(:O)(CR8R8)rR1o, *S(O)Z(CRSRS)VR1O,
iNR9C(:O)OR8, iNR9S(O2)R8 or aryloxy, Wherein the
50

alkyl, aryl, cycloalkyl, heteroaryl, heterocyclyl or aryloxy
may be optionally substituted With 0-3 R1 1,;

55

60

R3 is methyl;
65

R30, at each occurrence, is independently hydrogen or

alkyl, Wherein the alkyl may be optionally substituted With
0-3 ?uorine atoms per carbon atom;
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RANTES activity, preferably modulation of MIP-IO. activity,
that is mediated by the CCR-l receptor comprising adminis

R3b, at each occurrence, is independently hydrogen or

alkyl, Wherein the alkyl may be optionally substituted With
0-3 ?uorine atoms per carbon atom;

R5 is hydrogen or halo;

tering to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
In another embodiment, the present invention is directed to

Rsa is chloro;

a method for treating disorders, comprising administering to

R4 is OH;
R51, is hydrogen or halo;
R6, at each occurrence, is independently alkyl, cycloalkyl,
aryl or heteroaryl;
R8, at each occurrence, is independently hydrogen or alkyl;
R9, at each occurrence, is independently hydrogen, alkyl,
cycloalkyl, aryl, heteroaryl or heterocyclyl, Wherein the aryl,
heteroaryl or heterocyclyl may be optionally substituted With
0-5 R90, and the heteroaryl or heterocyclyl contain 1-4 het
eroatoms selected from N, O, and S;

a patient in need thereof a therapeutically effective amount of

a compound of the present invention, said Wherein said dis
order is selected from osteoarthritis, aneurysm, fever, cardio

vascular effects, Crohn’s disease, congestive heart failure,
autoimmune diseases, HIV-infection, HIV-associated

dementia, psoriasis, idiopathic pulmonary ?brosis, transplant
arteriosclerosis, physically- or chemically-induced brain
trauma, in?ammatory boWel disease, alveolitis, colitis, sys
temic lupus erythemato sus, nephrotoxic serum nephritis,

glomerulamephritis, asthma, multiple sclerosis, atheroscle
rosis, rheumatoid arthritis, restinosis, organ transplantation,

psoriatic arthritis, multiple myeloma, allergies, for example,
20

skin and mast cell degranulation in eye conjunctiva, hepato
cellular carcinoma, osteoporosis, renal ?brosis and cancer,

preferably, Crohn’s disease, psoriasis, in?ammatory boWel

disease, systemic lupus erythematosus, multiple sclerosis,
rheumatoid arthritis, multiple myeloma, allergies, for
25

example, skin and mast cell degranulation in eye conjunctiva,

hepatocellular carcinoma, osteoporosis and renal ?brosis.
In another embodiment, the present invention is directed to

a method for treating in?ammatory diseases, comprising
R10, at each occurrence, is independently selected from

alkyl, aryl or heterocyclyl, Wherein the aryl or heterocyclyl
may be optionally substituted With 0-3 Rloa, and the hetero
cyclyl contains l-4 heteroatoms selected from N, O, and S;

30

administering to a patient in need thereof a therapeutically
effective amount of a compound of the present invention.
In another embodiment, the present invention is directed to

a method for treating in?ammatory boWel disease, compris
35

ing administering to a patient in need thereof a therapeutically
effective amount of a compound of the present invention.
In another embodiment, the present invention is directed to

a method for treating Crohn’s disease, comprising adminis

40

tering to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
In another embodiment, the present invention is directed to
a method for treating psoriasis, comprising administering to a
patient in need thereof a therapeutically effective amount of a

compound of the present invention.
In another embodiment, the present invention is directed to

a method for treating systemic lupus erythemato sus, compris
45

R14, at each occurrence, is independently selected from

hydrogen, alkyl, cycloalkyl or phenyl;

ing administering to a patient in need thereof a therapeutically
effective amount of a compound of the present invention.
In another embodiment, the present invention is directed to

a method for treating multiple sclerosis, comprising admin

m is 2; and

oisomer or pharmaceutically acceptable salt from thereof, are

istering to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
In another embodiment, the present invention is directed to

those compounds exempli?ed in the examples.

a method for treating rheumatoid arthritis, comprising admin

r is 0-2.

In one embodiment, compounds of Formula (I), or a stere

50

In another embodiment, the present invention is directed to

a pharmaceutical composition, comprising a pharmaceuti
cally acceptable carrier and a therapeutically effective

55

a method for treating psoriatic arthritis, comprising adminis

amount of a compound of the present invention.
In another embodiment, the present invention is directed to

tering to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
In another embodiment, the present invention is directed to

a method for modulation of chemokine or chemokine recep

tor activity comprising administering to a patient in need
thereof a therapeutically effective amount of a compound of

60

the present invention.
In another embodiment, the present invention is directed to
a method for modulation of CCR-l receptor activity compris
ing administering to a patient in need thereof a therapeutically
effective amount of a compound of the present invention.
In another embodiment, the present invention is directed to
a method for modulation of MIP-lot, MCP-3, MCP-4,

istering to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
In another embodiment, the present invention is directed to

a method for treating multiple myeloma, comprising admin
istering to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
In another embodiment, the present invention is directed to
a method for treating allergies, for example, skin and mast

65

cell degranulation in eye conjunctiva, comprising administer
ing to a patient in need thereof a therapeutically effective
amount of a compound of the present invention.
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In another embodiment, the present invention is directed to

In another embodiment, the present invention is directed to
a method for treating a disorder, comprising administering to
a patient in need thereof a therapeutically effective amount of
a pharmaceutical composition comprised of a compound of

a method for treating hepatocellular carcinoma, comprising
administering to a patient in need thereof a therapeutically
effective amount of a compound of the present invention.
In another embodiment, the present invention is directed to

the present invention and one or more active ingredients,

a method for treating osteoporosis, comprising administering

Wherein said disorder is selected from osteoarthritis, aneu

to a patient in need thereof a therapeutically effective amount

rysm, fever, cardiovascular effects, Crohn’s disease, conges
tive heart failure, autoimmune diseases, HIV-infection, HIV

of a compound of the present invention.
In another embodiment, the present invention is directed to

associated dementia, psoriasis, idiopathic pulmonary

a method for treating renal ?brosis, comprising administering

?brosis, transplant arteriosclerosis, physically- or chemi
cally-induced brain trauma, in?ammatory boWel disease,

to a patient in need thereof a therapeutically effective amount

alveolitis, colitis, systemic lupus erythematosus, nephrotoxic

of a compound of the present invention.
In another embodiment, the present invention is directed to

serum nephritis, glomerulamephritis, asthma, multiple scle
rosis, atherosclerosis, rheumatoid arthritis, restinosis, organ

a method for treating in?ammatory diseases, for example,
in?ammatory diseases Which are at least partially mediated

5

transplantation, psoriatic arthritis, multiple myeloma, aller

by CCR-l, comprising administering to a patient in need

gies, for example, skin and mast cell degranulation in eye

thereof a therapeutically effective amount of a compound of

conjunctiva, hepatocellular carcinoma, osteoporosis, renal

the present invention.
In another embodiment, the present invention is directed to
a method for modulation of CCR1 activity comprising
administering to a patient in need thereof a therapeutically

in?ammatory boWel disease, systemic lupus erythematosus,
multiple sclerosis, rheumatoid arthritis, multiple myeloma,

?brosis and cancer, preferably, Crohn’s disease, psoriasis,
20

allergies, for example, skin and mast cell degranulation in eye

conjunctiva, hepatocellular carcinoma, osteoporosis and

effective amount of a compound of the present invention.
In another embodiment, the present invention is directed
the use of a compound of the present invention in the prepa
ration of a medicament for the treatment of a disorder, said

renal ?brosis.
25

disorder is selected from osteoarthritis, aneurysm, fever, car

diovascular effects, Crohn’s disease, congestive heart failure,
autoimmune diseases, HIV-infection, HIV-associated

need thereof a therapeutically effective amount of a pharma

dementia, psoriasis, idiopathic pulmonary ?brosis, transplant
arteriosclerosis, physically- or chemically-induced brain

In yet another embodiment, the present invention, is
directed to a method for treating in?ammatory diseases, pref
erably, in?ammatory diseases Which are at least partially
mediated by CCR-l, comprising administering to a patient in
ceutical composition comprised of a compound of present

30 invention and one or more active ingredients.

trauma, in?ammatory boWel disease, alveolitis, colitis, sys
temic lupus erythematosus, nephrotoxic serum nephritis,

In another embodiment, the present invention is directed to
a method for modulation of CCR-l activity comprising

glomerulamephritis, asthma, multiple sclerosis, atheroscle
rosis, rheumatoid arthritis, restinosis, organ transplantation,

administering to a patient in need thereof a therapeutically

psoriatic arthritis, multiple myeloma, allergies, for example,

effective amount of a pharmaceutical composition comprised
35

of a compound of the present invention and one or more active

skin and mast cell degranulation in eye conjunctiva, hepato
cellular carcinoma, osteoporosis, renal ?brosis and cancer,

ingredients.

preferably, Crohn’s disease, psoriasis, in?ammatory boWel

the use of a pharmaceutical composition comprised of a com
pound of the present invention and one or more active ingre
dients in the preparation of a medicament for the treatment of
a disorder, said disorder is selected from osteoarthritis, aneu

In another embodiment, the present invention is directed to

disease, systemic lupus erythematosus, multiple sclerosis,
rheumatoid arthritis, multiple myeloma, allergies, for

40

example, skin and mast cell degranulation in eye conjunctiva,

hepatocellular carcinoma, osteoporosis and renal ?brosis.
In another embodiment, the present invention is directed to
a compound of the present invention for use in therapy.
In another embodiment, the present invention is directed to
a pharmaceutical composition comprising a compound of the

rysm, fever, cardiovascular effects, Crohn’s disease, conges
tive heart failure, autoimmune diseases, HIV-infection, HIV

associated dementia, psoriasis, idiopathic pulmonary
45

alveolitis, colitis, systemic lupus erythematosus, nephrotoxic

present invention and one or more active ingredients.

serum nephritis, glomerulamephritis, asthma, multiple scle
rosis, atherosclerosis, rheumatoid arthritis, restinosis, organ

In another embodiment, the present invention is directed to
a method for modulation of chemokine or chemokine recep

tor activity comprising administering to a patient in need

?brosis, transplant arteriosclerosis, physically- or chemi
cally-induced brain trauma, in?ammatory boWel disease,

50

transplantation, psoriatic arthritis, multiple myeloma, aller

thereof a therapeutically effective amount of a pharmaceuti

gies, for example, skin and mast cell degranulation in eye

cal composition comprised of a compound of the present

conjunctiva, hepatocellular carcinoma, osteoporosis, renal

invention and one or more active ingredients.

?brosis and cancer, preferably, Crohn’s disease, psoriasis,

In another embodiment, the present invention is directed to
a method for modulation of CCR-l receptor activity compris
ing administering to a patient in need thereof a therapeutically
effective amount of a pharmaceutical composition comprised

in?ammatory boWel disease, systemic lupus erythematosus,
multiple sclerosis, rheumatoid arthritis, multiple myeloma,

55

allergies, for example, skin and mast cell degranulation in eye

conjunctiva, hepatocellular carcinoma, osteoporosis and
renal ?brosis.

of a compound of the present invention and one or more active

ingredients.
In yet another embodiment, the present invention is

In still yet another embodiment, the present invention is
60

directed to a method for modulation of MIP-lot, MCP-3,

MCP-4, RANTES activity, preferably modulation of MIP-IO.
activity, that is mediated by the CCR-l receptor comprising

more active ingredients in therapy.
The invention may be embodied in other speci?c forms
Without departing from the spirit or essential attributes

administering to a patient in need thereof a therapeutically

effective amount of a pharmaceutical composition comprised
of a compound of the present invention and one or more active

ingredients.

directed to the use of a pharmaceutical composition com
prised of a compound of the present invention and one or

65

thereof. This invention also encompasses all combinations of
alternative aspects of the invention noted herein. It is under
stood that any and all embodiments of the present invention
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may be taken in conjunction With any other embodiment to
describe additional embodiments of the present invention.

aryloxy, aryl(aryl) or diaryl, arylalkyl, arylalkyloxy, alkenyl,

cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino,
hydroxy, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, het
eroarylalkyl, heteroarylalkoxy, aryloxyalkyl, alkylthio, ary
lalkylthio, aryloxyaryl, alkylamido, alkanoylamino, arylcar

Furthermore, any elements of an embodiment may be com

bined With any and all other elements from any of the embodi
ments to describe additional embodiments.

bonylamino, nitro, cyano, thiol, haloalkyl, trihaloalkyl, and/

De?nitions

The compounds herein described may have asymmetric
centers. Compounds of the present invention containing an
asymmetrically substituted atom may be isolated in optically

10

active or racemic forms. It is Well knoWn in the art hoW to

prepare optically active forms, such as by resolution of race

or alkylthio.
Unless otherWise indicated, the term “alkenyl” as used
herein by itself or as part of another group refers to straight or
branched chain radicals of 2 to 20 carbons, preferably 2 to 12
carbons, and more preferably 1 to 8 carbons in the normal
chain, Which include one to six double bonds in the normal

chain, such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl, 4-pen

mic forms or by synthesis from optically active starting mate
rials. Many geometric isomers of ole?ns, C:N double
bonds, and the like can also be present in the compounds

tenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-hepte
nyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-undece

described herein, and all such stable isomers are contem

nyl, 4-dodecenyl, 4,8,l2-tetradecatrienyl, and the like, and

plated in the present invention. Cis and trans geometric iso

Which may be optionally substituted With 1 to 4 substituents,

isomeric forms. All chiral, diastereomeric, racemic forms and

namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl,
aryl, arylalkyl, cycloalkyl, amino, hydroxy, heteroaryl, cyclo
heteroalkyl, alkanoylamino, alkylamido, arylcarbonylamino,

all geometric isomeric forms of a structure are intended,

nitro, cyano, thiol, alkylthio, and/or any of the alkyl substitu

unless the speci?c stereochemistry or isomeric form is spe

ents set out herein.

mers of the compounds of the present invention are described
and may be isolated as a mixture of isomers or as separated 20

ci?cally indicated.
One enantiomer of a compound of Formula I may display

25

superior activity compared With the other. Thus, all of the
stereochemistries are considered to be a part of the present

invention. When required, separation of the racemic material
can be achieved by HPLC using a chiral column or by a
resolutionusing a resolving agent as knoWn to one of ordinary
skill in the art.
The term “substituted,” as used herein, means that any one
or more hydrogens on the designated atom or ring is replaced
With a selection from the indicated group, provided that the

designated atom’s or ring atom’s normal valency is not

chain, Which include one triple bond in the normal chain, such

as 2-propynyl. 3 -butynyl. 2 -butynyl. 4-pentynyl. 3 -pentynyl.
30

2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl, 4-heptynyl,
3 -octynyl, 3 -nonynyl, 4 -decynyl, 3 -undecynyl, 4-dodecynyl,
and the like, and Which may be optionally substituted With 1

to 4 substituents, namely, halogen, haloalkyl, alkyl, alkoxy,
alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, amino, het
35

exceeded, and that the substitution results in a stable com

eroaryl, cycloheteroalkyl, hydroxy, alkanoylamino, alkyla
mido, arylcarbonylamino, nitro, cyano, thiol, and/or alky

pound. When a substituent is keto (i.e., :0), then 2 hydro
gens on the atom are replaced.

When any variable (e.g., R4) occurs more than one time in
any constituent or formula for a compound, its de?nition at
each occurrence is independent of its de?nition at every other
occurrence. Thus, for example, if a group is shoWn to be

Unless otherWise indicated, the term “alkynyl” as used
herein by itself or as part of another group refers to straight or
branched chain radicals of 2 to 20 carbons, preferably 2 to 12
carbons and more preferably 2 to 8 carbons in the normal

40

lthio, and/ or any of the alkyl substituents set out herein.
Unless otherWise indicated, the term “cycloalkyl” as
employed herein alone or as part of another group includes
saturated or partially unsaturated (containing 1 or 2 double

bonds) cyclic hydrocarbon groups containing 1 to 3 rings,

including monocyclic alkyl, bicyclic alkyl (or bicycloalkyl)

substituted With (R4)m and m is 0-3, then said group may
optionally be substituted With up to three R4 groups and R4 at
each occurrence is selected independently from the de?nition
of R4. Also, combinations of substituents and/ or variables are
permissible only if such combinations result in stable com

and tricyclic alkyl, containing a total of 3 to 20 carbons

forming the ring, preferably 3 to 10 carbons, forming the ring
and Which may be fused to l or 2 aromatic rings as described

for aryl, Which includes cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl and
cyclododecyl, cyclohexenyl,

pounds.
When a bond to a substituent is shoWn to cross a bond

connecting tWo atoms in a ring, then such substituent may be

50

bonded to any atom on the ring. When a substituent is listed

Without indicating the atom via Which such substituent is
bonded to the rest of the compound of a given formula, then
such substituent may be bonded via any atom in such sub
stituent. Combinations of substituents and/or variables are

55

permissible only if such combinations result in stable com

pounds.
As used herein, “alkyl” is intended to include both

branched and straight-chain saturated aliphatic hydrocarbon
groups containing 1 to 20 carbons, preferably 1 to 10 carbons,

60

more preferably 1 to 8 carbons, in the normal chain, such as

any of Which groups may be optionally substituted With 1 to

methyl, ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl, pen
tyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4
trimethyl-pentyl, nonyl, decyl, undecyl, dodecyl, the various

aryloxy, arylalkyl, cycloalkyl, alkylamido, alkanoylamino,

branched chain isomers thereof, and the like as Well as such
groups may optionally include 1 to 4 substituents such as

halo, for example F, Br, C1, or I, or CF3, alkyl, alkoxy, aryl,

4 substituents such as halogen, alkyl, alkoxy, hydroxy, aryl,

oxo, acyl, arylcarbonylamino, amino, nitro, cyano, thiol, and/
65

or alkylthio, and/or any of the substituents for alkyl.
Where alkyl groups as de?ned above have single bonds for
attachment to other groups at tWo different carbon atoms, they
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are termed “alkylene” groups and may optionally be substi
tuted as de?ned above for “alkyl”.
Where alkenyl groups as de?ned above and alkynyl groups
as de?ned above, respectively, have single bonds for attach

or as part of another group includes any of the above alkyl,
aralkyl, or aryl groups linked to an oxygen atom.
Unless otherWise indicated, the term “amino” as employed
herein alone or as part of another group refers to amino that
may be substituted With one or tWo substituents, Which may
be the same or different, such as alkyl, aryl, arylalkyl, het

ment at tWo different carbon atoms, they are termed “alk

enylene groups” and “alkynylene groups”, respectively, and

eroaryl, heteroarylalkyl, cycloheteroalkyl, cycloheteroalky
lalkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, hydroxyalkyl,

may optionally be substituted as de?ned above for “alkenyl”

and “alkynyl”.

alkoxyalkyl, or thioalkyl. These substituents may be further
substituted With a carboxylic acid and/ or any of the R1 groups

“Halo” or “halogen” as used herein refers to ?uoro, chloro,

bromo, and iodo; and “haloalkyl” is intended to include both

or substituents for R1 as set out above. In addition, the amino

branched and straight-chain saturated aliphatic hydrocarbon
groups, for example CF3, having the speci?ed number of

sub stituents may be taken together With the nitrogen atom to
Which they are attached to form l-pyrrolidinyl, l-piperidinyl,

carbon atoms, substituted With 1 or more halogen (for

l-aZepinyl, 4-morpholinyl, 4-thiamorpholinyl, l-piperaZinyl,
4-alkyl-l-piperaZinyl, 4-arylalkyl-l-piperaZinyl, 4-diaryla

example iCVFWWhere v:l to 3 and W:l to (2v+l)).
Unless otherWise indicated, the term “aryl” as employed

lkyl-l-piperaZinyl, l-pyrrolidinyl, l-piperidinyl, or l-aZepi
nyl, optionally substituted With alkyl, alkoxy, alkylthio, halo,

herein alone or as part of another group refers to monocyclic

and bicyclic aromatic groups containing 6 to 10 carbons in the

ring portion (such as phenyl or naphthyl, including l-naph
thyl and 2-naphthyl) and may optionally include 1 to 3 addi
tional rings fused to a carbocyclic ring or a heterocyclic ring

20

tri?uoromethyl, or hydroxy.
Unless otherWise indicated, the term “loWer alkylthio,”
“alkylthio,” “arylthio,” or “aralkylthio” as employed herein
alone or as part of another group includes any of the above
alkyl, aralkyl, or aryl groups linked to a sulfur atom.

(such as aryl, cycloalkyl, heteroaryl, or cycloheteroalkyl

rings, for example:

Unless otherWise indicated, the term “loWer alkylamino,”
“alkylamino,” “arylamino,” or “arylalkylamino” as employed
25

herein alone or as part of another group includes any of the

above alkyl, aryl, or arylalkyl groups linked to a nitrogen
atom.
O

As used herein, the term “heterocyclyl” or “heterocyclic

/
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a
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a

system” is intended to mean a stable 5, 6, or 7-membered
30

monocyclic or bicyclic or 7, 8, 9, or l0-membered bicyclic
heterocyclic ring Which is saturated, partially unsaturated or
unsaturated (aromatic), and Which consists of carbon atoms
and l, 2, 3, or 4 heteroatoms independently selected from the
group consisting of N, NH, O and S and including any bicy

a

35
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clic group in Which any of the above-de?ned heterocyclic
rings is fused to a benZene ring. The nitrogen and sulfur
heteroatoms may optionally be oxidiZed. The heterocyclic
ring may be attached to its pendant group at any heteroatom or
carbon atom, Which results in a stable structure. The hetero
cyclic rings described herein may be substituted on carbon or
on a nitrogen atom if the resulting compound is stable. If

speci?cally noted, a nitrogen in the heterocycle may option
ally be quaterniZed. It is preferred that When the total number
of S and O atoms in the heterocycle exceeds 1, then these
45

heteroatoms are not adjacent to one another. As used herein,

the term “aromatic heterocyclic system” or “heteroaryl” is
intended to mean a stable 5- to 7-membered monocyclic or

and may be optionally substituted through available carbon
atoms With 1, 2, or 3 substituents, for example, hydrogen,

bicyclic or 7- to l0-membered bicyclic heterocyclic aromatic
ring Which consists of carbon atoms and from 1 to 4 heteroa

halo, haloalkyl, alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
tri?uoromethyl, tri?uoromethoxy, alkynyl, cycloalkyl-alkyl,
cycloheteroalkyl, cycloheteroalkylalkyl, aryl, heteroaryl,
arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy, arylthio, ary
laZo, heteroarylalkyl, heteroarylalkenyl, heteroarylhet

50

eroaryl, heteroaryloxy, hydroxy, nitro, cyano, amino, substi

55

O and S and is aromatic in nature.

Examples of heterocycles include, but are not limited to,

tuted amino Wherein the amino includes 1 or 2 substituents

(Which are alkyl, aryl, or any of the other aryl compounds

mentioned in the de?nitions), thiol, alkylthio, arylthio, het

eroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl,
arylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy, arylcar
bonyloxy, alkylcarbonylamino, arylcarbonylamino, aryl

60

Unless otherWise indicated, the term “loWer alkoxy”,
“alkoxy”, “aryloxy” or “aralkoxy” as employed herein alone

lH-indaZole, 2-pyrrolidonyl, 2H,6H-l,5,2-dithiaZinyl,
2H-pyrrolyl, lH-indolyl, 4-piperidonyl, 4aH-carbaZole,
4H-quinoliZinyl, 6H-l,2,5-thiadiaZinyl, acridinyl, aZocinyl,
benZimidaZolyl, benZofuranyl, benZothiofuranyl, ben
Zothiophenyl, benZoxaZolyl, benZthiaZolyl, benZtriaZolyl,
benZtetraZolyl, benZisoxaZolyl, benZisothiaZolyl, benZimi
daZalonyl, carbaZolyl, 4aH-carbaZolyl, [3-carbolinyl, chro
manyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H
l ,5 ,2 -dithi aZinyl,

dihydro furo [2 ,3 -b]tetrahydro furan,

furanyl, furaZanyl, imidaZolidinyl, imidaZolinyl, imidaZolyl,
indaZolyl, indolenyl, indolinyl, indoliZinyl, indolyl, isoben
Zofuranyl, isochromanyl, isoindaZolyl, isoindolinyl, isoin

sul?nyl, arylsul?nylalkyl, arylsulfonylamino, or arylsul
fonaminocarbonyl, and/ or any of the alkyl sub stituents set out
herein.

toms independently selected from the group consisting of N,

65

dolyl, isoquinolinyl(benZimidaZolyl), isothiaZolyl, isox

aZolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiaZolyl, l,2,3-oxadiaZolyl, l,2,4-oxadiaZolyl, 1,2,5-oxa
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diaZolyl, 1,3,4-oxadiaZolyl, oxaZolidinyl, oxaZolyl, oxaZo

The term “heterocyclylalkyl” or “heterocyclyl” as used
herein alone or as part of another group refers to heterocyclyl

lidinylperimidinyl, phenanthridinyl, phenanthrolinyl, phe
narsaZinyl, phenaZinyl, phenothiaZinyl, phenoxathiinyl,
phenoxaZinyl, phthalaZinyl, piperaZinyl, piperidinyl, pteridi
nyl, piperidonyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl,
pyraZinyl, pyraZolidinyl, pyraZolinyl, pyraZolyl, pyridaZinyl,
pyridooxaZole, pyridoimidaZole, pyridothiaZole, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
quinaZolinyl, quinolinyl, 4H-quinoliZinyl, quinoxalinyl, qui
nuclidinyl, carbolinyl, tetrahydrofuranyl, tetrahydroiso
quinolinyl, tetrahydroquinolinyl, 6H-1,2,5-thiadiaZinyl, 1,2,
3-thiadiaZolyl, 1,2,4-thiadiaZolyl, 1,2,5-thiadiaZolyl, 1,3,4
thiadiaZolyl, thianthrenyl, thiaZolyl, thienyl, thienothiaZolyl,
thienooxaZolyl, thienoimidaZolyl, thiophenyl, triaZinyl, 1,2,
3-triaZolyl, 1,2,4-triaZolyl, 1,2,5-triaZolyl, 1,3,4-triaZolyl,

groups as de?ned above linked through a C atom or heteroa
tom to an alkyl chain.
The term “heteroarylalkyl” or “heteroarylalkenyl” as used
herein alone or as part of another group refers to a heteroaryl
group as de?ned above linked through a C atom or heteroa

tom to an alkyl chain, alkylene, or alkenylene as de?ned
above.
The term “cyano” as used herein, refers to a 4CN group.
The term “nitro” as used herein, refers to an iNOZ group.
The term “hydroxy” as used herein, refers to an OH group.

The phrase “pharmaceutically acceptable” is employed
herein to refer to those compounds, materials, compositions,
and/or dosage forms Which are, Within the scope of sound

tetraZolyl, and xanthenyl. In another aspect of the invention,

medical judgment, suitable for use in contact With the tissues

the heterocycles include, but are not limited to, pyridinyl,

of human beings and animals Without excessive toxicity, irri
tation, allergic response, or other problem or complication,

thiophenyl, furanyl, indaZolyl, benZothiaZolyl, benZimida
Zolyl, benZothiaphenyl, benZofuranyl, benZoxaZolyl, ben
ZisoxaZolyl, quinolinyl, isoquinolinyl, imidaZolyl, indolyl,
isoidolyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl,
pyrraZolyl, 1,2,4-triaZolyl, 1,2,3-triaZolyl, tetraZolyl, thiaZ

20

As used herein, “pharmaceutically acceptable salts” refer
to derivatives of the disclosed compounds Wherein the parent
compound is modi?ed by making acid or base salts thereof.

Examples of pharmaceutically acceptable salts include, but

olyl, oxaZolyl, pyraZinyl, and pyrimidinyl. Also included are

fused ring and spiro compounds containing, for example, the
above heterocycles.
Examples of heteroaryls are lH-indazole, 2H,6H-1,5,2

dithiaZinyl, indolyl, 4aH-carbaZole, 4H-quinoliZinyl, 6H-1,2,
5-thiadiaZinyl, acridinyl, aZocinyl, benZimidaZolyl, benZo
furanyl, benZothiofuranyl, benZothiophenyl, benZoxaZolyl,

commensurate With a reasonable bene?t/risk ratio.

25

are not limited to, mineral or organic acid salts of basic
residues such as amines; alkali or organic salts of acidic

residues such as carboxylic acids; and the like. The pharma
ceutically acceptable salts include the conventional non-toxic
salts or the quaternary ammonium salts of the parent com
30

benZthiaZolyl, benZtriaZolyl, benZtetraZolyl, benZisoxaZolyl,

pound forrned, for example, from non-toxic inorganic or
organic acids. For example, such conventional non-toxic salts

benZisothiaZolyl, benZimidaZalonyl, carbaZolyl, 4aH-carba

include those derived from inorganic acids such as hydro

Zolyl, [3-carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiaZinyl, dihydrofuro
[2,3-b]tetrahydrofuran, furanyl, furaZanyl, imidaZolidinyl,
imidaZolinyl, imidaZolyl, indaZolyl, indolenyl, indolinyl,
indoliZinyl, indolyl, isobenZofuranyl, isochromanyl, isoinda
Zolyl, isoindolinyl, isoindolyl, isoquinolinyl(benZimida
Zolyl), isothiaZolyl, isoxaZolyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiaZolyl, 1,2,3-oxadiaZolyl, 1,2,

chloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric
35

contains a basic or acidic moiety by conventional chemical

methods. Generally, such salts can be prepared by reacting the
45

organic solvent, or in a mixture of the tWo; generally, non
or acetonitrile are preferred. Lists of suitable salts are found in
50

Remington ’s Pharmaceutical Sciences, 17th ed., p. 1418
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sure of Which is hereby incorporated by reference.
Any compound that can be converted in vivo to provide the
bioactive agent (i.e., the compound of formula I) is a prodrug
Within the scope and spirit of the invention.

(Mack Publishing Company, Easton, Pa., 1985), the disclo

The term “prodrugs” as employed herein includes esters
and carbonates formed by reacting one or more hydroxyls of

1,2,5-triaZolyl, 1,3,4-triaZolyl, tetraZolyl, and xanthenyl. In
60

benZisoxaZolyl, benZisothiaZolyl, benZimidaZalonyl, cinnoli

nyl, furanyl, imidaZolyl, indaZolyl, indolyl, isoquinolinyl
isothiaZolyl, isoxaZolyl, oxaZolyl, pyraZinyl, pyraZolyl, pyra
ZolotriaZinyl, pyridaZinyl, pyridyl, pyridinyl, pyrimidinyl,
pyrrolyl, quinaZolinyl, quinolinyl, thiaZolyl, thienyl, and tet

raZolyl.

free acid or base forms of these compounds With a stoichio
metric amount of the appropriate base or acid in Water or in an

aqueous media like ether, ethyl acetate, ethanol, isopropanol,

another aspect of the invention, examples of heteroaryls are

indolyl, benZimidaZolyl, benZofuranyl, benZothiofuranyl,
benZoxaZolyl, benZthiaZolyl, benZtriaZolyl, benZtetraZolyl,

disulfonic, oxalic, isethionic, and the like.
The pharmaceutically acceptable salts of the present inven
tion can be synthesiZed from the parent compound Which

4H-quinoliZinyl, quinoxalinyl, quinuclidinyl, carbolinyl, tet

rahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinoli
nyl, 6H-1,2,5-thiadiaZinyl, 1,2,3-thiadiaZolyl, 1,2,4-thiadia
Zolyl, 1,2,5-thiadiaZolyl, 1,3,4-thiadiaZolyl, thianthrenyl,
thiaZolyl, thienyl, thienothiaZolyl, thienooxaZolyl, thienoimi
daZolyl, thiophenyl, triaZinyl, 1,2,3-triaZolyl, 1,2,4-triaZolyl,

acetic, propionic, succinic, glycolic, stearic, lactic, malic,
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phe
nylacetic, glutamic, benZoic, salicylic, sulfanilic, 2-acetoxy
benZoic, fumaric, toluenesulfonic, methanesulfonic, ethane

40

4-oxadiaZolyl, 1,2,5-oxadiaZolyl, 1,3,4-oxadiaZolyl, oxaZo

lidinyl, oxaZolyl, oxaZolidinylperimidinyl, phenanthridinyl,
phenanthrolinyl, phenarsaZinyl, phenaZinyl, phenothiaZinyl,
phenoxathiinyl, phenoxaZinyl, phthalaZinyl, piperaZinyl, pip
eridinyl, pteridinyl, piperidonyl, 4-piperidonyl, pteridinyl,
purinyl, pyranyl, pyraZinyl, pyraZolidinyl, pyraZolinyl, pyra
Zolyl, pyraZolotriaZinyl, pyridaZinyl, pyridooxaZole, pyri
doimidaZole, pyridothiaZole, pyridinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinaZolinyl, quinolinyl,

and the like; and the salts prepared from organic acids such as

compounds of formula I With alkyl, alkoxy, or aryl substituted
acylating agents employing procedures knoWn to those
skilled in the art to generate acetates, pivalates, methylcar
bonates, benZoates, and the like.
Various forms of prodrugs are Well knoWn in the art and are
described in:
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a) The Practice ofMedicinal Chemistry, Camille G. Wer
muth et al., Ch. 31, (Academic Press, 1996);

b) Design ofProdrugs, edited by H. Bundgaard, (Elsevier,
1 985);

