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VANILLOID RECEPTOR LIGANDS AND THEIR USE IN TREATMENTS

This application claims the benefit of three (3) U.S. Provisional
Applications No’s. 60/653,294, filed February 15, 2005; 60/669,474, filed April 7,
2005; and 60/671,794, filed April 15, 2005, which are hereby incorporated by

reference.

Background
The vanilloid receptor 1 (VR1) is the molecular target of capsaicin, the

active ingredient in hot peppers. Julius et al. reported the molecular cloning of
VR1 (Caterina et al., 1997). VR1 is a non-selective cation channel which is
activated or sensitized by a series of different stimuli including capsaicin and
resiniferatoxin (exogenous activators), heat & acid stimulation and products of
lipid bilayer metabolism, anandamide (Premkumar et al., 2000, Szabo et al., 2000,
Gauldie et al., 2001, Olah et al., 2001) and lipoxygenase metabolites (Hwang et
al., 2000). VR1 is highly expressed in primary sensory neurons (Caterina et al.,
1997) in rats, mice and humans (Onozawa et al., 2000, Mezey et al., 2000,
Helliwell et al., 1998, Cortright et al., 2001). These sensory neurons innervate
many visceral organs including the dermis, bones, bladder, gastrointestinal tract
and lungs; VR1 is also expressed in other neuronal and non-neuronal tissues
including but not limited to, CNS nuclei, kidney, stomach and T-cells (Nozawa et
al., 2001, Yiangou et al., 2001, Birder et al., 2001). Presumably expression in
these various cells and organs may contribute to their basic properties such as
cellular signaling and cell division.

Prior to the molecular cloning of VR1, experimentation with capsaicin
indicated the presence of a capsaicin sensitive receptor, which could increase the
activity of sensory neurons in humans, rats and mice (Holzer, 1991; Dray, 1992,
Szallasi and Blumberg 1996, 1999). The results of acute activation by capsaicin in
humans was pain at injection site and in other species increased behavioral
sensitivity to sensory stimuli (Szallasi and Blumberg, 1999). Capsaicin
application to the skin in humans causes a painful reaction characterized not only

by the perception of heat and pain at the site of administration but also by a wider
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area of hyperalgesia and allodynia, two characteristic symptoms of the human
condition of neuropathic pain (Holzer, 1991). Taken together, it seems likely that
increased activity of VR1 plays a significant role in the establishment and
maintenance of pain conditions. Topical or intradermal injection of capsaicin has
also been shown to produce localized vasodilation and edema production (Szallasi
and Blumberg 1999, Singh et al., 2001). This evidence indicates that capsaicin
through it’s activation of VR1 can regulate afferent and efferent function of
sensory nerves. Sensory nerve involvement in diseases could therefore be
modified by molecules which effect the function of the vanilloid receptor to
increase or decrease the activity of sensory nerves.

VR1 gene knockout mice have been shown to have reduced sensory
sensitivity to thermal and acid stimuli (Caterina et al., 2000)). This supports the
concept that VR1 contributes not only to generation of pain responses (i.e. via
thermal, acid or capsaicin stimuli) but also to the maintenance of basal activity of
sensory nerves. This evidence agrees with studies demonstrating capsaicin
sensitive nerve involvement in disease. Primary sensory nerves in humans and
other species can be made inactive by continued capsaicin stimulation. This
paradigm causes receptor activation induced desensitization of the primary
sensory nerve - such reduction in sensory nerve activity in vivo makes subjects
less sensitive to subsequent painful stimuli. In this regard both capsaicin and
resinferatoxin (exogenous activators of VR1), produce desensitization and they
have been used for many proof of concept studies in in vivo models of disease
(Holzer, 1991, Dray 1992, Szallasi and Blumberg 1999).
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Summary
The present invention comprises a new class of compounds useful in the

treatment of diseases, such as vanilloid-receptor-mediated diseases and other
maladies, such as inflammatory or neuropathic pain and diseases involving
sensory nerve function such as asthma, rheumatoid arthritis, osteoarthritis,
inflammatory bowel disorders, depression, anxiety, urinary incontinence,
migraine and psoriasis. In particular, the compounds of the invention are useful
for the treatment of acute, inflammatory and neuropathic pain, dental pain, general
headache, migraine, cluster headache, mixed-vascular and non-vascular
syndromes, tension headache, general inflammation, arthritis, theumatic diseases,
osteoarthritis, inflammatory bowel disorders, depression, anxiety, inflammatory
eye disorders, inflammatory or unstable bladder disorders, psoriasis, skin
complaints with inflammatory components, chronic inflammatory conditions,
inflammatory pain and associated hyperalgesia and allodynia, neuropathic pain
and associated hyperalgesia and allodynia, diabetic neuropathy pain, causalgia,
sympathetically maintained pain, deafferentation syndromes, asthma, epithelial
tissue damage or dysfunction, herpes simplex, disturbances of visceral motility at
respiratory, genitourinary, gastrointestinal or vascular regions, wounds, burns,
allergic skin reactions, pruritus, vitiligo, general gastrointestinal disorders, gastric
ulceration, duodenal ulcers, diarrhea, gastric lesions induced by necrotising
agents, hair growth, vasomotor or allergic thinitis, bronchial disorders or bladder
disorders. Accordingly, the invention also comprises pharmaceutical
compositions comprising the compounds, methods for the treatment of vanilloid-
receptor-mediated diseases, such as inflammatory or neuropathic pain, asthma,
theumatoid arthritis, osteoarthritis, inflammatory bowel disorders, depression,
anxiety, urinary incontinence, migraine and psoriasis diseases, using the
compounds and compositions of the invention, and intermediates and processes
useful for the preparation of the compounds of the invention.

The compounds of the invention are represented by the following general
structure:
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Rd
1
g
or a pharmaceutically acceptable salt thereof, wherein J, Rl, R4, Rd, Xand Y are
defined below.
The foregoing merely summarizes certain aspects of the invention and is
5  not intended, nor should it be construed, as limiting the invention in any way. All

patents, patent applications and other publications recited herein are hereby

incorporated by reference in their entirety.

Detailed Description
10 One aspect of the current invention relates to compounds having the

general structure:

Rd
1
R\Kkrd\#
g
or any pharmaceutically-acceptable salt thereof, wherein:
JisOorS;

15 X is N or C(R?);

Y is N or C(R?), wherein at least one of X and Y is not N;
" nis independently, at each instance, 0, 1 or 2;
Rlis

20 orR'is R” substituted by 1, 2 or 3 substituents selected from RS, R" -OR%, -OR",
-0C,.6alkyINRR®, -0OC,.6alkylOR’, -NRR?, -NR*R?, -NR*C,_salkyINR’R®,
-NR*C2.6alkylOR", -CO,R", -OC(=0)R’, -C(=O)R’, -C(=O)NR?R®, -C(=O)NR*R",
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-NR*C(=0)R®, -NR*C(=0)R", -NR*C(=0)NR’R®, -NR*CO,R®, -C;.salkylOR®,
-Ci1.6alkyINR'R®, -S(=0),R", -S(=0),NR*R®, -NR*S(=0),R°®, -OS(=0);R",
-OC(=0)NRR’, -OC,.calkyINR*R", -OCy.¢alkylOR", -NR’C, salkyINR’R",
-NR"Cy.¢alkyINR'R?, -NR"C;.6alkylOR?, -NR*C, alkylOR", -CO,R", -OC(=O)R?,

5 -C(=O)R", -NR°C(=0O)R? -NR"C(=0)R?, -NR'C(=0)NR?R?, -NR°C(=0)NR*R",
-NR"CO,R? -NRCO,R?, -C; galkylOR", -C;.calkyINR’R", -S(=0),R",
-S(=0):NRR", -NR?*S(=0),R", -NR"'S(=0),R?, -OS(=0),R" and -OC(=O)NR*R",
and additionally substitued by 0, 1, 2 or 3 substituents independently selected
from halo, cyano, nitro, Cy.salkyl, Cy4haloalkyl, RY, RX, -OR?, -NR®R?,

10 -OCyalkyINR'R?, -OC;.calkylOR?, -NR?C,.¢alkyINR?R?, -NR’C, ¢alkylOR?,
-CO,R?, -OC(=O)R?, -C(=0)(Cy.6alkyl), -C(=0)NR’R?, -NR*C(=O)R?,
-NR*C(=0)NR’R’, -NR*CO;R?, -C;.5alkylOR?, -C;.6alkyINR’R?, -S(=0),R?,
-S(=0),NR’R?, -NR*S(=0),R?, -OS(=0),R? and -OC(=0)NR?R";

R? is selected from H, halo, cyano, nitro, R R, -OH, -OR}, -OR¥,

15  -C(=0)OR), - C(=0)ORY, -OC(=0)R’, -OC(=0)R,-S(0),R’, -S(0),R¥,
NR*S(O)R’, -NRYS(0)aRY, -S(0)NRHR', -S(0),NRRE, -NH,,
-C(=0)NRR’, - C(=0)NRRK, -NR*C(=O)R! and -NR*C(=O)R¥, -NR*R! and
-NR*RY;

R? is selected from H, halo, cyano, nitro, R, RX, -OH, -OR, -ORK,

20 -C(=0)OR), - C(=0)OR¥, -OC(=O)R’, -OC(=0)RY, -S(O),R’, -S(O),R",
NR)S(O)R', NR)S(0):R", -S(O):NRIR’, -S(0),NRR, -NH,,
-C(=0)NRR’, - C(=0)NR'R, -NR*C(=O)R! and -NR*C(=O)R¥, -NR*R! and

-NR’RY;
R* is independently at each instance
R1 0
rés’ R
R14 R12
25 R' ;or

RYis independently at each instance a saturated, partially-saturated or
unsaturated 5- or 6-membered ring heterocycle containing 1, 2 or 3 atoms selected

from O, N and S that is optionally vicinally fused with a saturated, partially-
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saturated or unsaturated 3-, 4- or 5-atom bridge containing 0, 1, 2 or 3 atoms
selected from O, N and S with the remaining atoms being carbon, so long as the
combination of O and S atoms is not greater than 2, wherein the heterocycle and
bridge are substituted by 0, 1, 2 or 3 substituents independently selected from oxo,
thioxo, RY, C4haloalkyl, cyano, nitro, -C(=O)R?, -C(=0)OR?, -C(=0O)NR®R?,
-C(=NR’NR’R’, -OR", -OC(=O)R?, -OC(=O)NR*R?, -OC(=0)N(R*S(=0),R?,
-0Cy.6alkyINR'R?, ~OC;alkylOR?, -SR?, -S(=0)R?, -S(=0),R? -S(=0),NR*R?,
-SE0)NRHC(=O)R?, -S(=0),NR*C(=0)OR?, -S(=0);NR*C(=0)NR*R?,
-NRR?, -N(R)C(=0)R?, -N(R*C(=0)OR?, -N(R*C(=O)NRR?,
-NRHCENRHNRR?, -NRHS(=0),R?, -N(R*)S(=0),NR*R?,
-NR’C,.¢alkyINR’R® and -NR?C;.¢alkylOR?; and wherein the heterocycle is
additionally substituted by 0 or 1 groups independently selected from R and
additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently selected
from Br, CL, F and I; or R* is independently at each instance naphthyl substituted
by 1, 2 or 3 substituents independently selected from R¥, C; 4haloalkyl, cyano,
nitro, -C(=0)R’, -C(=0)OR?’, -C(=0)NRR?, -C(=NR*NR’R?, -OR?, -OC(=O)R?,
-OC(=O)NR'R’, -OC(=0)N(R")S(=0),R?, -OC;.calkyINR’R?, -OC;.¢alkylOR?,
-SR?, -S(=0)R?, -S(=0),R?, -S(=0),NRR?, -S(=0),N(R*)C(=0)R?,
-S(=0)NR")C(=0)OR’, -S(=0)NR*C(=0)NR’R?, -NR'R?, -N(R*)C(=O)R?,
-N(R*C(=0)OR’, -NR*C(=0)NRR’, -N(R*)C(=NR*NR’R?, -N(R")S(=0),R?,
-NR)S(=0),NRR?, -NRCy salkyINR’R? and -NR?C,.¢alkylOR? and wherein the
naphthyl is additionally substituted by 0 or 1 groups independently selected from
R!and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently
selected from Br, CL, F and [;

R’is independently, at each instance, H, R¥, Cihaloalkyl, halo, cyano,
nitro, -C(=O)R?, -C(=0)OR?, -C(=O)NR’R?, -C(=NR*NRR? -OR? -OC(=0)R?,
~OC(=0)NR'R’, -OC(=0)N(R)S(=0),R?, -OC;.alkyINRR?, -OC;.salkylOR?,
-SR?, -S(=O0)R?, -S(=0O)R?", -S(=0);NRR, -S(=0),N(R*)C(=0)R?,
-S(=0)N(R*C(=0)0R?, -S(=0),N(R*C(=O)NR’R?, -NR*R? -N(R*C(=0)R?,
-N(R*)C(=0)OR?, -N(R*)C(=0)NRR?, -N(R*)C(=NRHNRR?, -N(R?)S(=0),R?,
-N(R*)S(=0),NR°R’, -NR*C;.salkyINR*R® and -NR*C,.¢alkylOR?,

PCT/US2006/006987
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Rbis independently, at each instance, H, Rk, Cj4haloalkyl, halo, cyano,
nitro, -C(=O)R’, -C(=0)OR?, -C(=0)NR'R?, -C(=NR*NR’R?, -OR?, -OC(=O)R?,
-OC(=0)NR'R?, -OC(=O)N(R*S(=0),R?, -OC;.salkyINR*R?, -OC5.¢alkylOR?,
-SR?, -S(=O)R?, -S(=0)R?, -S(=0);NR*R?, -S(=0),N(R*)C(=0)R?,
-S(E0RNR)C(=0)OR?, -S(=0),NR*C(=O)NRR?, -NR’R?, -N(R*)C(=O)R?,
NRH)C(=0)OR?, -N(R®)C(=0)NR'R?, -N(R*)C(=NR*)NR?R?, -N(R*)S(=0),R?,
-NR?*S(=0),NRR?, -NR’C;.alkyINR*R?® and -NR*C;.¢alkylOR?;

R’ is independently, at each instance, H, Rk, Cj.4haloalkyl, halo,
cyano, nitro, -C(=0)R’, -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NR°R?,

-OR’, -OC(=O)R?, -OC(=0)NR'R?, -OC(=0)N(R*)S(=0O),,R?,
~0C;.6alkyINRR®, -OCz.6alkylOR?, -SR?, -S(=0)R?, -S(=0),R?,
-S(=0)2NRR?, -S(=0);N(R*C(=0)R?, -S(=0),N(R*C(=0)OR?,
-S(=0):NRC(=0)NRR?, -NR’R?, -N(R*C(=0)R?, -N(R*C(=0)OR?,
-NR*)CEO)NRR?, -N(R?)C(=NRH)NR’R?, -N(R*)S(=0),R?,
-NRH)S(=0)NRR?, -NR*C,.6alkyINR*R? and -NR*C;_¢alkylOR? and

A)

R%is independently, at each instance, H, R, C 1shaloalkyl, halo,
cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NR’R?,
-OR?, -OC(=0)R?, -OC(=O)NR'R?, -OC(=O)N(R?S(=0),R?,
-0Cs.alkyINRR?, -OC;.6alkylOR?, -SR?, -S(=0)R?, -S(=0),R?,
-S(=0)NRR’, -S(=0):N(R*C(=0)R?, -S(=0),N(R*)C(=0)OR?,
-SE0):LNRY)C(EO)NRR?, -NRR?, -N(R)C(=0)R?, -N(R*)C(=0)OR?,
-N(R*)C(=0)NRR?, -NRHC(E=NRH)NR R, -NRHS(=0),R?,
-NRS(=0),NRR?, -NR*C;.salkyINR*R* and -NR?C,.¢alkylOR? and

R%is independently, at each instance, R®, R, -OR®, -OR®,
-0Cy.6alkyINR’R®, ~-OC,¢alkylOR®, -NR"R°, -NRaRh, -NR®C;.¢alkyINRR®,
-NRCy.6alkylOR®, -CO2R’, -OC(=0)R’, -C(=0)R®, -C(=0)NR?R°,
-C(=O)NR’R", -NR*C(=0)R°®, -NR*C(=O)R", -NR*C(=O)NR°R®,
-NR*CO2R’, -C1.5alkylOR’, -Cy.6alkyINR’R®, -S(=0),R°, -S(=0),NR?R",
-NR*S(=0),R®, -OS(=0)R", -OC(=O)NR'R’, -OR", -OC; salkyINR*R,
-0Ca.6alkylOR", -NR*C,.alkyINR*R", -NR'C, alkyINRR®,
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NR'C, calkylOR?, -NR?C,.¢alkylOR", -CO;R", -OC(=O)R", -C(=O)R",
-C(=0)NR°R, -NR°C(=O)R?, -NR"C(=O)R", -NR"C(=O)NR'R’,
NR°C(=O)NR®R?, -NR"CO,R?, -NR°CO;R?, -C1.salkylOR”,
-C1.calkyINR'RE, -S(=0),R", -S(=0);NR*R", -NR*S(=O);R",
NR"S(=0),R?, -OS(=0),R" or -OC(=0)NR’R"; or

B)

R® is independently, at each instance, R®, R, -OR®,
-0C,.6alkyINR?R®, -OCs.calkylOR®, -NR'R®, -NR'R", -NR*Cy6alkyINR'R",
_NR?C,.6alkylORS, -CO;R’, -OC(=O)R®, -C(=0)R’, -C(=O)NR'R",
NR*C(=O)R®, -NR*C(=0)R", -NR*’C(=O)NR'R®, -NR’CO:R’,
-C1.salkylOR®, -Cp.6alkyINR’R®, -S(=0),R°, -S(=0),NR°R’,
NR'S(=0),R®, -OS(=0),R’, -OC(=0)NR’R®, -OR”, -OC,calkyINR'R",
-0C,.6alkylOR", -NR*C,.¢alkyINR'R", -NR"C) salkyINR R,

NRPC, ¢alkylOR?, -NR*Cy.salkylOR", -CO,R", -OC(=O)R”,
-C(=0)NR?R", -NR°C(=0)R’, -NR'C(=O)R’, -NR"C(=O)NR'R’,
NR°C(=O)NR®R?, -NR"CO,R?, -NR°CO,R?, -C1.5alkylOR",
-C,.6alkyINRR, -S(=0),R", -S(=0),NR°R", -NR*S(=O)R",
NRES(=0),R?, -OS(=O),R" or -OC(=0)NR"R"; and

R’ is independently, at each instance, H, R, Cyshaloalkyl, halo,
cyano, nitro, -C(=O)R?, -C(=0)OR?, -C(=O)NR'R®, -C(=NR*)NR'R’,
-OR?, -OC(=O)R?, -OC(=0)NR’R?, -OC(=0)NR"S(=0)R?,
-0C,.calkyINR®R?, -OC,.¢alkylOR?, -SR?, -S(=O)R?, -S(=0)R%,
-S(=0),NR’R?, -S(=0);N(R*)C(=0)R?, -S(=0):N(R*)C(=0)OR",
-S(=0),N(R®)C(=0)NRR?, -NR'R?, -N(R*)C(=O0)R?, -N(R*)C(=0)OR’,
N(R®C(=0)NRR?, -N(R*)C(=NR*)NR'R’, -N(R")S(=0);R",
N(R*S(=0),NRR?, -NR*C;.salkylNR'R" and -NR®Cy.¢alkylOR";

R is independently, at each instance, selected from H, halo, Ci.salkyl,
Cy4haloalkyl, cyano, nitro, -OFH, -NHp, -SH, -C(=O)RY, -C(=0)OR",
-C(=0)NR'RK, -C(=NR*)NR®RY, -OH, -NHj, -ORY, -OC(=O)R", -OC(=O)NR’R,
~OC(=0)N(RHS(=0)RY, -0C,.calkylNR'RY, -OC.salkylORY, -SR", -S(=O)R,
_S(=0),R%, -S(=0),NR’RK, -S(=0);NR*)C(=O)R", -S(=0,;N(R?)C(=O)OR,
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-S(=0):N(RY)C(=0)NR’RY, -NR*RF, -N(R*C(=0)R¥, -N(R*)C(=0)OR,
-NRY)C(=0)NR’RY, NRC(=NRNRR¥, -NR*S(=0),R¥,
NRY)S(=0):NRR¥, -NRC, salkyINR’RK, -NR*C;alkylORY, -C(=O)R’,
-C(=0)OR’, -C(=0)NR"R’, -C(=NR*NR’R}, -OR’, -OC(=O)R’, -OC(=0)NR°R’,
-OC(=0)NRYHS(=0)R’, -OC(=0)NRHS(=0)RY, -0C;.calkyINR*R,
-0C2.6alkylOR’, -SR’, -S(=O)R’, -S(=0),R’, -S(=0),NR’R,
-SEORNR)CEOIRY, -S(=0),NRHC(=0)R', -S(=0),NRHC(=0)OR¥,
-S(=0RNRYC(=0)OR', -S(=0),N(RHC(=0)NR*R¥, -S(=0),N(R*C(=0)NR*R’,
-NR'R’, -NR)C(=0)RY, -N(RHC(=0O)R’, -NR)C(=0)OR, -N(R*)C(=O)OR',
NERHCE0NRRE, -NRYC(=0)NRR., -N(RHC(=NRHNRRE,
NERY)CENR)NRR', -NR)S(=0)RY, NRY)S(=0),R’, -N(R)S(=0),NR*R¥,
NR*S(=0),NR’R’, -NR'C,.salkyINR*R¥, -NRC,.salkyINR’R’, -NR'C;.calkylOR
and -NR®C;.¢alkylOR’; or RV is a saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=O)RY, -C(=0)OR¥, -C(=0)NR’R,
-C(=NRYNR'RY, -OR¥, -OC(=0)R¥, -OC(=0)NRR¥, -OC(=0)N(R*)S(=0),R",
~0C,.6alkyINR’RY, -OC;.6alkylORE, -SR¥, -S(=0)R, -S(=0),R¥, -S(=0),NR°R¥,
-S(=0),NR*C(=0)R¥, -S(=0),N(R*C(=0)OR¥, -S(=0),N(R*C(=0)NR’R",
NRRE, -NR*C(=0)RY, -NR*C(=0)OR", -N(R*)C(=0)NRR,
NRHC(E=NRONRRE, -NRHS(=0),RF, -N(R})S(=0),NR’R¥, ‘
-NR’C,.alkyINR*RF, -NR*C,.6alkylORY, -C(=O)R’, -C(=0)OR’, -C(=O)NRR,
-C(ENRY)NRR), -OR!, -OC(=0)R’, -OC(=0)NR'R’, -OC(=0)N(R*)S(=O),R’,
-OC(=0)N(R)S(=0),R¥, -OC».¢alkylNRR’, -OC,.¢alkylOR’, -SR, -S(=O)R,
-8(=0)R, -S(=0),NR"R’, -S(=0),N(R)C(=0)R¥, -S(=0),N(R*C(=O)R.,
-S(=0)NR)C(=0)ORY, -S(=0),N(R*C(=0)OR’, -S(=0),N(R)C(=0)NR’RE,
-S(=0),NR*C(=0)NR®R’, -NRR’, -N(R)C(=0)R¥, -N(R*)C(=O)R’,
NR)C(=0)OR¥, -NR?C(=0)OR’, -N(R)C(=0)NR’RE, -N(R)C(=O)NR*R’,
NRHCENR)NRRE, -NRHC(E=NRYNRR', -NRDS(=0),RE, -NR*S(=0),R’,
NR)HS(=0),NR'RE, -N(R?S(=0),NR?R’, -NRIC, ¢alkyINR*RY,
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-NR?Cy.calkyINR’R’, -NR'C,.salkylOR* and -NR*C, alkylOR’; or R is C;4alkyl
substituted by 0, 1, 2 or 3 groups selected from C;4haloalkyl, halo, cyano, nitro,
-OH, -NH,, -SH, -C(=0)R", -C(=0)OR, -C(=0)NR’R, -C(=NR*NRRX, -OR,
-OC(=0)NRRE, -OC(=0)N(R")S(=0);R, -OC; salkyINR'RE, -0C,.¢alkylORE,
-SR, -S(=0)RY, -S(=0):R¥, -S(=0),NR*R, -8(=0),N(R*)C(=0)R,
-S(=0):N(R*)C(=0)OR, -S(=0),N(R)C(=0)NR’RF, -NR’R¥, -N(R*)C(=0)R,
-NRY)C(=0)ORF, -N(RY)C(=O)NRR, -N(RH)C(=NRHNRRY, -N(RS(=0);RE,
NRS(=0),NR'RY, -NR*C.alkylNR’R, -NR*C;.alkylOR, -C(=O)R’,
-C(=0)OR’, -C(=0)NR'R’, -C(=NR®NR’R’, -OR’, -OC(=O)R’, -OC(=0)NR*R},
-OC(=0)N(R?S(=0)R’, -OC(=0)N(RHS(=0),R¥, -OC;.calkyINR*R’,
-0Cy.6alkylOR’, -SR', -S(=O)R’, -S(=O),R’, -S(=0),NR?R,
-S(=0)NR)C(=0)RY, -S(=0):NR*)C(=0)R’, ~S(=0),N(R})C(=0)ORY,
-S(=0):NR*C(=0)OR’, -S(=0),N(R)HC(=0)NRRF, -S(=0),N(R*)C(=O)NR’R’,
-NR'R’, -N(R)C(=0)R, -NR)C(=O)R', -N(R)C(=0)OR¥, -N(Ra)C(—O)OR‘
NR)C(=O)NRR, N(RY)C(=0)NRR!, -N(R)C(=NR*)NR?R,
“NRY)CENRINRR', -NRHS(=0),R, -NRS(=0),R’, -NRHS(=0),NR°R¥,
NRHS(=0)%NR’R’, -NR'C,.¢alkyINR*R¥, -NR*C,.¢alkyINR'R’, -NR'C, alkylOR*
and -NR®C,.¢alkylOR’;

RYis independently, at each instance, selected from H, cyano, nitro, ~OH,
-NH,, -SH, Cj.galkyl, Ci4haloalkyl, -C(=O)R, -C(=0)OR¥, -C(=0)NR*R¥,
-C(ENRY)NRRY, -ORY, -OC(=0)RY, -OC(=0)NRR, -OC(=0)N(R*)S(=0),R",
-OCy.6alkyINR'R, -OC;.¢alkylORY, -SR¥, -S(=0)R, -S(=0),RY, -S(=0),NR*R¥,
-S(=0)NRY)C(=0)RY, -S(=0),N(R*)C(=0)OR, -S(=0),N(RY)C(=0)NR’RX,
-NR'RY, -NRHC(=0)RK, -N(R*C(=0)ORY, -N(R*)C(=0)NR*R,
-NRHCENRYNR'RY, -NRY)S(=0)R, -NR?)S(=0),NRR,
-NR?C.alkyINR'R, -NR*C,.¢alkylOR¥, -C(=O)R’, -C(=0)OR, -C(=O)NR°R,
-C(=NR"NR'R’, -OR’, -OC(=O)R’, -OC(=0)NRR’, -OC(=0)N(R?)S(=O),R’,
-OC(=0)N(R)S(=0)R", -OCy.calkyINR*R’, -OC;.¢alkylOR’, -SR’, -S(=O)R,
-S(=0)R’, -S(=0):NR"R’, -S(=0),NR)C(=0)R¥, -S(=0),N(RAC(=O)R,
-S(=0);N(R)C(=0)OR¥, -S(=0),N(R*)C(=0)OR’, -S(=0),N(R)C(=O)NR*R¥,
-S(=0)::NR*)C(=O)NR’R’, -NR’R’, -N(R)HC(=0)R¥, -NR}C(=O)R.,
N(R)HC(=0)0R¥, -NRY)C(=0)OR’, -NR)C(=0)NR?RE, -N(R*)C(=0)NR’R’,
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NRHCENR)NRRY, NRHCENRIHNRRY, -N(R)S(=0)R", NRYS(EO)R,
N(RH)S(=0)NRRE, -NRHS(=0);NR*R’, -NR'C;.calkyINR'R",
_NR?C,.¢alkyINR®R’, -NR'C,.¢alkylOR* and -NR*Cy.¢alkylOR'; or R'' is a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -C(=O)RY, -C(=0)ORY, -C(=0)NR*R, -C(=NR*)NR'R’, -OH, -NH,
_SH, -ORY, -OC(=0)R¥, -OC(=0)NR’RY, -OC(=0)N(R®)S(=0):R",
-0C,.¢alkyINR®RE, -OC,.6alkylOR, -SRY, -S(=0)R", -S(=0):R", -S(=0),NR*R¥,
-S(=0),NRHC(=O)RE, -S(=0):,NRH)C(=0)ORY, -S(=0);NRH)C(=O)NR'R",
NR®R, -N(R*C(=0)RE, -NR*)C(=0)ORY, -N(RY)C(=0)NR'R",
NRHCENRINRRE, -NRHS(=0):RE, NR)S(=0),NRRY,
NR'C,.¢alkyINR'RY, -NR*C,.¢alkylORY, -C(=O)R’, -C(=0)OR', -C(=O)NR'R,
C(=ENRYNR’R., -OR!, -OC(=0)R, -OC(=0)NR'R’, -OC(=0)NRYS(=0).R,,
-OC(=0)NRHS(=0);R, -0C,.alkyINR*R’, -OC;.¢alkylOR’, -SR', -S(=O)R’,
-S(=O)R., -S(=0);NRR}, -S(=0),N(R)C(=O)R, -S(=0);NR*C(=O)R’,
_S(=0)NR)C(=0)ORE, -S(=0);NR})C(=0)OR', -S(=0);,N(R)C(=O)NR'R",
_S(=0)NRHC(E0)NRRY, -NR'R', -NRHC(=O0)R", -NR*C(=O)R,,
N(R)C(=0)ORE, -NR*C(=0)OR’, -NR)C(=O0)NR'RY, NRYC(=0)NRR/,
NR)CENRYNRRY, NRH)CENR)NRR,, -NR)S(=0)R", NRYHSEO)LR,
N(R)S(=0)NRRE, -N(R)S(=0);NR’R’, -NR'C;.calkyINRRY,

NR*C, calkyINRRY, -NRIC,.¢alkylOR* and -NR°C.¢alkylOR’; or R"" is Cy4alkyl
substituted by 0, 1, 2 or 3 groups selected from C;.shaloalkyl, cyano, nitro, -OH,
“NH,, -SH, -C(=0)R, -C(=0)OR, -C(=0)NR'R, -C(=NR*NR’R’, -OR",
_OC(=O)R, -OC(=0)NR’RY, -OC(=0)N(R?S(=0)R", -OC.salkyINR'R’,
-0C,.¢alkylORY, -SRY, -S(=0)R¥, -S(=O):R", -S(=0),NR'R’,
-S(=0),NRIC(=0)RY, -S(=0);,NR*)C(=0)OR", -S(=0);N(R*)C(=0)NR'R’,
NRRE, -N(R?C(=0)RE, -N(RHC(=0)OR, -N(RY)C(=O)NR'R,
NRHCENRINRARE, -NRHSE0)RY, NRY)S(=0),NR'RY,

_NR®C, calkyINR?RE, -NR*C;.¢alkylORY, -C(=O)R’, -C(=0)OR’, -C(=O)NR'R/,
_C(=NR®NR'R!, -OR, -OC(=O)R’, -OC(=0)NR'R’, -OC(=0)N(R*S(=O):R’,

PCT/US2006/006987



WO 2006/089311

10

15

20

25

30

-14 -

-OC(=0)N(R)S(=0)RE, -0C,.5alkyINR'R’, -OC;.calkylOR!, -SR', -S(=O)R,
-S(=0)R’, -S(=0),NRR’, -S(=0),N[R)C(=0)R¥, -S(=0):NR*C(=O)R/,
-S(=0):N(R)C(=0)OR¥, -S(=0);NRC(=0)OR, -S(=0),N(R)C(=0)NR*RE,
-S(=0),NR*C(=0)NRR’, -NR*R!, -NR)HC(=0)R¥, -NRYC(=O)R,
NR)C(=0)OR¥, -N(R*)C(=0)OR, -NR)C(=0)NR'RE, -N(R*)C(=0)NRR!,
NR)HCENR)NRRY, -NRHC(ENRHNRRY, -NRHS(=0),R, -N(RH)S(=0),R’,
NRHS(=0),NRRK, -N(R)S(=0),NR°R’, -NR'C,,alkyINR'RE,
NR*Cy.galkyINR*R!, -NR'C, alkylOR¥ and -NR?C,.¢alkylOR’; or R'® and R!!
together are a saturated, partially-saturated or unsaturated 3-, 4- or 5-atom bridge
containing 1, 2 or 3 atoms selected from O, N and S with the remaining atoms
being carbon, so long as the combination of O and S atoms is not greater than 2,
wherein the bridge is substituted by 0, 1 or 2 substituents selected from oxo,
thioxo, R, R, halo, cyano, nitro, -OH, -NH,, -SH, -C(=0)R, -C(=0)OR¥,
-C(=0)NRR¥, -C(=NR*NR’R, -OR, -OC(=0)R, -OC(=0)NR*RY,
-OC(=0)N(RH)S(=0)R", -OC,.salkyINR'RY, -OCy.calkylORY, -SR, -S(=0)R¥,
-S(=0):R, -S(=0),NRRY, -8(=0),N(R*)C(=O)RY, -S(=0),N(R*C(=0)OR,
-S(EORNRHC(=0)NRRF, -NRR, -NRHCE=O)RY, -N(R?)C(=0)ORE,
NRY)C(=0)NR'R, -N(RHC(=NR})NRR¥, -N(R*)S(=0),R¥,
NRHS(=0%NRR, -NR*C; alkyINR?R, -NR?C,.¢alkylORK, -C(=O)R,
-C(=0)OR’, -C(=O)NR'R}, -C(=NR*)NR'R’, -OR’, -OC(=O)R’, -OC(=0)NR’R,
-OC(=O)NRHS(=0)R, -OC(=0)NRHS(=0),R¥, -0C,.¢alkyINR*R,
-0Cy-6alkylOR’, -SR’, -S(=O)R!, -S(=0),R’, -S(=0),NR*R’,
-S(=0):NR)CEOIRY, -S(=0LNRAC(=O)R!, -S(=0),N(R)C(=0)OR,
-8(=0):NR*C(=0)OR’, -S(=0),;N(R))C(=0)NR’RY, -S(=0),N(R*)C(=0)NR*R’,
NR'R, -NR)C(=0)RY, -NRHC(=O)R’, -NR)C(=0)ORE, -N(R*)C(=O)OR.,
NRHC(=0)NR'RY, -N(R})C(=0)NR’R', -N(R)C(=NR})NR*R,
-NRY)CENR)NRRY, -NRHS(=0)RY, -NRHS(=0),R, -N(R)S(=0),NR°RE,
NRHS(=0);NRR’, -NR'C,.salkyINR*R, -NR*C; alkyINR?R’, -NRIC, alkylOR¥
and -NRC,.¢alkylOR’; or R'® and R together are a saturated or partially
unsaturated 3-, 4- or 5-carbon bridge, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, RLRE halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)R, -C(=0)OR, -C(=0)NR'R, -C(=NR})NR’R, -ORK, -OC(=0)R,
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-OC(=0)NR'RK, -OC(=0)N(RHS(=O):R", -OC.calkyINR'R", -0C;.¢alkylORY,
_SRE -S(=O0)RE, -S(=0),RY, -S(=0),NR'RY, -S(=0);N(R*)C(=O)R",
-S(=0),N(R*C(=0)ORY, -S(=0),NR})C(=O)NR'R¥, NR'RY, NRYC(=0)RY,
N(R®C(=0)OR¥, -NRI)C(=0)NR'R, -N(R*)C(ENR)NR'RY, NRYS(=O),RY,
NRYS(=0);NRRY, -NR'C,.¢alkyINR'R, -NR'C; calkylOR", -C(=O)R’,
-C(=0)OR}, -C(=0)NR’R’, -C(=NRHNR’R', -OR’, -OC(=O)R/, -OC(=0)NR°R},
_OC(=0)NRHS(=0)R}, -OC(=0)N(R)S(=0)R", -OC,.calkyINR'R’,
-0C,.alkylOR’, -SR', -S(=0)R’, -S(=O);R’, -S(=0),NRR’,
-S(=0),NR)C(=O)RE, -S(=0),NRHC(=O)R’, -S(=0),N(R)C(=0)OR,
_S(=0),NRY)C(=0)OR', -S(=0)N(R)C(=0)NR’RY, -S(=0)N(R*)C(=O)NR'R’,
NRR, NRH)CEO)R, -NRHC(=O)R’, -NR)C(=0)OR, -N(R*)C(=0)OR/,
N(RY)C(=O)NRR, -NRHC(=O)NR'R', -N(R)HC(=NR)NRRY,
NERYHCENRYNRR, -NRHS(=O)RY, -NR?)S(EO0)R', N(R)S(=0);NR'R’,
N(RSEO0)NRR!, -NR'C,.6alkyINRRY, -NR°C,.calkyINR'R’, -NR'C,.alkylOR"
and -NR°C,.¢alkylOR’;

R is independently, at each instance, selected from H, Ci.galkyl,
Cyhaloalkyl, halo, cyano, nitro, -OH, -NHj, -SH, -C(=O)R, -C(=0)OR,
-C(=0)NRRY, -C(=NR})NR‘RY, -OR¥, -OC(=0)R, -OC(=O)NR'R",
-OC(=0)N(RHS(=0)RY, -0C,.salkyINR’RY, -OCy.calkylOR", -S(=0),NR°RK,
_S(=0)NRHC(EO)RY, -S(=0)N(R*C(=0)OR, -S(=0);N(R*)C(=0)NR'R",
NRRE, -NRHC(=O)RE, -N(RYC(=0)ORY, -N(R*)C(=0)NR'R,
N(RY)CENRINRRY, NRHS(=0)RE, -N(R)S(=0)NR'R",

_NR?C, calkyINR'RE, -NR®C,.¢alkylORY, -C(=O)R', -C(=0)OR’, -C(=O)NR’R,
_C(=NR¥NRR’, -OR’, -OC(=0)R’, -OC(=0)NR'R', -OC(=0)N(R»)S(=O):R’,
_OC(=0)N(R)S(=0):R, -OC,.calkyINR’R’, -OC;.¢alkylOR’, -SR', -S(=O)R’,
_S(=O),R}, -S(=0);NRR’, -S(=0),;NR)C(=O)R, -S(=0)N(R*)C(=O)R’,
_S(=0),N(R})C(=0)ORY, -S(=0),NRHC(=0)OR,, -S(=0):N(R)C(=O)NR'R",
-S(=0),NRHC(=O)NR'R!, -NRR, NR)C(=O)R, -NR*)C(=O)R’,
N®)C(=0)ORE, NR)C(=0)OR’, -NR)CE0)NR'R, -NR*)C(=O)NR'R,,
NR)CENRINRRY, NRHC(ENR)NRR, -N(R)S(=0).R", NRYS(EO)LR,
N(RH)S(EO)NRRE, -NRH)S(=0),NR’R’, -NR'Cp.salkyINR'R",
“NR?C,.calkyINR'R', -NRIC,.¢alkylOR" and -NRCp.¢alkylOR’; or R is a
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saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from Rk, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR*R¥,
-C(=ENRHNRRE, -ORY, -OC(=0)RY, -OC(=0)NR?R¥, -OC(=0)N(R»S(=0),R¥,
-0C,.6alkyINR?RY, -0C;, 6alkylORE, -SR¥, -S(=0)R¥, -S(=0),R¥, -S(=0),NR*R¥,
-S(=0),NR*)C(=0)RY, -S(=0);N(R*C(=0)ORF, -S(=0):N(R*C(=O)NRR¥,
NRRF, -N(RYHC(=0)R¥, -N[R*C(=0)OR¥, -N(R*)C(=0)NR*R¥,
N(RHCENRH)NRRE, -NRHS(=0),RE, -N(R*S(=0),NR*R,
-NRCy.alkyINR*RY, -NRC,.4alkylORY, -C(=O)R’, -C(=0)OR!, -C(=0)NR*R’,
-C(ENRHNRR', -OR’, -OC(=0)R’, -OC(=0)NRR’, -OC(=0)N(R*S(=0),R,
-OCEONR)S(=0)RY, -0C,.alkyINR®RY, -OC,.¢alkylOR’, -SR', -S(=O)R’,
-S(=0)R’, -S(=0);NRR’, -S(=0),NR)C=O)RK, -S(=0,NRYC(=O)R,,
-S(=0)N(R)C(=0)ORY, -S(=0),NRYC(=0)OR’, -S(=0),NR)C(=0)NR*R,
-S(=0)NRY)C(=0)NRR, -NR*R’, -N(R)C(=0)R¥, -N(RYC(=O)R’,
NRHC(=0)ORY, -NRHC(=0)OR’, -N(R)C(=0)NRR¥, -N(R*)C(=0)NR?R,
-NRHCENRYNRRE, -NRHCENRYNRRY, -NRHS(=0),RY, -NRH)S(=O),R,
NRHS(=0LNRRY, -N(RH)S(=0),NRR!, -NRIC,_salkyINRR,
-NR?Cy.6alkyINRR’, -NR'C2.6alkylOR* and -NR?C,.¢alkylORY; or R is C;alkyl
substituted by 0, 1, 2 or 3 groups selected from C;.shaloalkyl, cyano, nitro, -OH,
-NH,, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR?RY, -C(=NR*NR°R, -OR¥,
-OC(=0)R¥, -OC(=0)NRRY, -OC(=0)N(RYS(=0),R, -OC,.¢alkyINR’RX,
~0Cy.6alkylORY, -SRF, -S(=O)R, -S(=0),R¥, -S(=0),NR°R, |
-SEORNR)C(E=O)RY, -S(=0);,N(R*)C(=0)ORY, -S(=0),NR*C(=0)NRR,
NR*R, -NRHC(=0)RY, -N[R?*)C(=0)OR¥, -N(R*C(=0)NR’R,
-NRY)CENRHNRRE, -N(R*)S(=0)RY, -NRY)S(=0),NR°R,
-NR?C,.¢alkyINRRY, -NR?C;.alkylORY, -C(=O)R’, -C(=0)OR’, -C(=O)NR*R’,
-C(=NR*NRR}, -OR’, -OC(=O)R’, -OC(=0)NR°R}, -OC(=0)NR®S(=0),R’,
~OC(=0)N(RHS(=0),R¥, -0C; salkyINRR’, -OC,.6alkylOR’, -SR', -S(=O)R},
-S(=O):R’, -S(=0);NR*R’, -S(=0);N(R)C(=0)R, -S(=0),N(R}C(=O)R’,
-S(=0):N(RHC(=0)ORY, -S(=0),NR*)C(=0)OR’, -S(=0),N(R)C(=O)NRR¥,
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-S(=0)LNR*C(=0)NR’R’, -NRR’, -N(R')C(=0)R¥, -N(R)C(=O)R’,
NRHC(=0)ORY, -NR*C(=0)OR!, -NR)C(=O)NR’R¥, -NR*C(=O)NR’R,,
NRHCENRIHNRRE, -NRHCENRONRR, -NR)S(=0RRE, -N(RYS(=0),R,
NRHS(=0),NRR¥, -N(R»)S(=0),NR°R’, -NR'C,.¢alkyINR*R¥,
“NR?C,.calkyINR?R’, -NR'C, ¢alkylOR* and -NR?C,.¢alkylOR’, and additionally
substituted by 0, 1 or 2 halo groups; or R* and R'? together are a saturated,
partially-saturated or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3
atoms selected from O, N and S with the remaining atoms being carbon, so long
as the combination of O and S atoms is not greater than 2, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, R¥, halo, cyano,
nitro, ~-OH, -NHj, -SH, -C(=0)R¥, -C(=0)ORE, -C(=0)NRR, -C(=NR*NR'R,
-ORK, -OC(=0)RE, -OC(=0)NR?R, -OC(=0)N(R*S(=0),R¥, -OC;.calkyINR*RK,
-0C;.¢alkylORE, -SRK, -S(=0)R, -S(=0),RF, -S(=0),NR?R¥,
-S(=0):NRY)C(=0)RY, -S(=0),N(R*)C(=0)OR, -S(=0);N(R)C(=0)NR’R¥,
NRRE, -N(RHC(=0)RY, -NR*C(=0)ORF, -N(R*)C(=0)NRR¥,
NRYHCENRINRRE, -N(RHS(=0),RY, -N(RYS(=0),NR°R,
NR?C,.salkyINR?R¥, -NR?*C,.¢alkylOR¥, -C(=O)R’, -C(=0)OR’, -C(=0)NR’R,
-C(=NRYNRR’, -OR}, -OC(=0)R’, -OC(=0)NR’R’, -OC(=0)N[R)S(=0),R’,
-OC(=0)N(RHS(=0),R, -OC,.¢alkyINR’R, -OC,.¢alkylOR’, -SR’, -S(=O)R’,
-S(=0)%R’, -S(=0),NRR, -S(=0),NR)C(=0)R¥, -S(=0),NR>C(=O)R,,
-S(=0)N(R)C(=0)ORY, -S(=0,NR*)C(=0)OR’, -S(=0),NR)C(=0)NR’R,
-S(=0),NR*C(=0)NRR’, -NR*R!, -NR)C(=O)RK, -N(R*C(=O)R/,
N(RHC(=0)ORE, -N(R)C(=0)OR!, -NR)C(=0)NR’RY, -N(R*)C(=0)NR?R’,
NRHC(ENRINRRE, NRYCENRYNRR', -N(RH)S(=0),RE, -NRYS(=0),R,
NRHS(=0)NR*RE, -N(RY)S(=0),NR*R’, -NRIC, ¢alkyINRR,
“NR?C,.5alkyINR®R’, -NRIC,.¢alkylORF and -NR?C,.¢alkylOR’; or R!! and R
together are a saturated or partially unsaturated 3-, 4- or 5-carbon bridge, wherein
the bridge is substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, R¥,
halo, cyano, nitro, -OH, -NHy, -SH, -C(=0)R, -C(=0)ORY, -C(=0)NR'R,
-C(ENRYNRRE, -ORK, -0C(=0)RK, -OC(=0)NR’RY, -OC(=0)N(R*)S(=0),R¥,
-0Cy.alkyINR*RY, -OCy.alkylORY, -SRY, -S(=O)RY, -S(=0),R, -S(=0),NR*R¥,
-S(=0);NR*)C(=0)R¥, -S(=0);N(R*)C(=0)OR, -S(=0),N(R*C(=0)NR*R¥,
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-NR?RY, -NR*C(=0)RK, -N(R*)C(=0)OR¥, -N(R*)C(=0)NR?R,
NRHC(E=NRHNRRY, -NRHS(=0)RRY, -N(R?)S(=0),NR*RY,
NR’Cy.¢alkyINR*RE, -NRC,.¢alkylOR¥, -C(=O)R’, -C(=0)OR', -C(=O)NR’R’,
-C(=NR®NR"R’, -OR’, -OC(=O)R’, -OC(=0)NR*R', -OC(=0)N(R*S(=0),R’,
-OC(=0)N(R)S(=0),RE, -OC,.¢alkyINR*R!, -OC;6alkylOR’, -SR!, -S(=0)R},
-S(=0)R}, -S(=0),NRR., -S(=0);N(R)C=ORY, -S(=0),N(R*)C(=0)R’,
-S(=0),N(R)C(=0)OR, -S(=0),N(R*C(=0)OR, -S(=0),N(R})C(=O)NR’R,
-S(=0),N(R*)C(E=0NRR!, -NR*R’, -N(R)C(=0)R, -N(R*C(=O)R,
NR)HC(=0)OR¥, -N(R*)C(=0)OR’, -NR)C(=0)NR’R, -N(RY)C(=O)NR’R’,
NRHCENRINRRE, -NRYHCENRONRRY, -NRHS(=0)RY, -NRHS(=0),R,
“NR)S(F0,NRRE, -NR)S(=0),NR'R’, -NR'C.¢alkyINR’RY,
-NR?C,.salkyINR™R’, -NRC; ¢alkylOR¥ and -NR*C,.¢alkylOR";

R® is independently, at each instance, selected from H, halo, cyano, nitro,
Cihaloalkyl, -OH, -NH,, -SH, Cy.salkyl, -C(=0)R, -C(=0)ORE, -C(=0)NR°R,
-C(ENRYNRRY, -ORY, -OC(=0)RY, -OC(=0)NR’R¥, -OC(=0)N(R*S(=0),R¥,
-0C,.6alkyINR?RE, -OC; 6alkylORY, -SR, -S(=O)RF, -S(=0),RY, -S(=0),NR*R¥,
-S(=0)N(R*C(=0)RY, -S(=0);N(R*)C(=0)OR¥, -S(=0),N(R*)C(=O)NR’R,
NRRY, -N(R})C(=O)RY, -NR*C(=0)ORE, -N(R*)C(=O)NR?R¥,
NRY)CENRHNRRE, -N(RY)S(=0),RE, -N(RHS(=0),NRR¥,
-NRC,.salkyINRR¥, -NRC, 6alkylORY, -C(=O)R’, -C(=0)OR', -C(=0)NR°R’,
-C(=NRYNR’R, -OR’, -OC(=0)R’, -OC(=0)NRR}, -OC(=0)N(R?)S(=0),R’,
~OC(=0)N(R)S(=0);R, -OC;.calkyINR’R’, -OC;.6alkylOR’, -SR', -S(=O)R’,
-S(=O)R', -S(=0);NR"R’, -8(=0):N(R)C(=O)RY, -S(=0),NRY)C(=O)R’,
-S(=0):N(R)C(=0)ORE, -S(=0),N(R*)C(=0)OR., -S(=0),N(R})C(=0)NR?R,
-S(=0),NRY)C(=0)NRR’, -NR*R’, -NRHC(=0)RY, -N(RY)C(=O)R},
NRHC(=0)OR, -N(R*)C(=0)OR’, -N(R)C(=0)NR?RY, -N(R*)C(=O)NR*R,
NR)CENR)NRRY, -NRHCENRIYNRRY, -NRHS(=0),RY, -NRHS(=0)R’,
NRHS(=0),NRRY, -N(R?)S(=0),NR*R’, -NR'C, salkyINR’R,
NR?Cy.6alkyINR®R’, -NRIC,.4alkylOR® and -NR*C alkylOR’; or R is a
saturated, partially-saturated or unsaturated 5-, 6~ or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10~ or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected

from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
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wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R¥, halo,
cyano, nitro, -C(=O)RY, -C(=0)ORY, -C(=0)NR’R¥, -C(=NR*NR’RF, -ORK,
-OC(=O)RF, -OC(=0)NR’RK, -OC(=0)N(R?)S(=0),R¥, -OC,.calkyINR’R¥,
-0C2.6alkylORY, -SR¥, -S(=0)R, -S(=0),R, -S(=0),NR*R¥,
-S(=0)NR)C(=0)R, -S(=0),NR*)C(=0)ORY, -S(=0),N(R*)C(=0)NR’R¥,
NRRY, -NRYC(=0)RY, -N(R*)C(=0)OR¥, -NR*C(=0)NR’R,
NRY)C(=NRINRRY, -N(R?S(=0),R¥, -N[R*S(=0),NR*R,
“NRC,.¢alkyINR*RF, -NR*C; alkylOR, -C(=O)R’, -C(=0)OR., -C(=0)NR’R},
-C(=NR%NR'R’, -OR’, -OC(=0)R’, -OC(=0)NR*R’, -OC(=0)N(R»S(=0),R’,
~OC(=0)NR)S(=0),R, -OC,.calkyINR*R!, -OC;,.¢alkylOR’, -SR’, -S(=0)R,
-S(=O0):R’, -S(=0),NRR’, -S(=0),N(R)C(=0)RY, -S(=0),N(R*C(=O)R,
-S(=0),NR)C(=0)ORY, -S(=0),N(R*C(=0)OR’, -S(=0),N(R)C(=0)NR’R¥,
-S(=0),NR*)C(=0)NR™R’, -NR’R, -N(R)C(=O)R¥, -N(R>C(=O)R’,
N(R)C(=0)ORY, -N(R*)C(=0)OR’, -N(R)C(=0)NR*RE, -N(R*C(=0)NR'R’,
NERHCENRINR)RE, NRY)C(ENRIYNRRR!, -NR)S(=0),RE, -N(RHS(=O)LR,,
-NR)S(=0),NR'R, -NR*)S(=0),NR’R’, -NR'C, ¢alkyINR’R,
-NR®C,-calkyINR*R!, -NR'C, salkylOR¥ and -NR*C,.¢alkylOR’; or R™ is Cy.salkyl
substituted by 0, 1, 2 or 3 groups selected from C;.shaloalkyl, cyano, nitro,
-C(=0)RY, -C(=0)ORY, -C(=0)NR'R, -C(=NR*NR‘R¥, -OR¥, -OC(=0)R¥,
-OC(=0)NR’R¥, -OC(=0)N(R*S(=0),R¥, -OC; salkyINR?RY, -OC; alkylOR,
-SRE, -S(=0)RY, -S(=0),R¥, -S(=0),NR*R, -S(=0),NR*)C(=O0)R,
-S(=0)N(R*)C(=0)ORY, -S(=0),N(R*)C(=0)NR’RF, -NR°R¥, -N(R*C(=O)RE,
NRY)CEO)ORE, NRHC(=0)NRRY, -N(R*)C(=NR})NRR¥, -NR)S(=0),R,
N(RY)S(=0),NRR, -NRC,.¢alkyINR*R¥, -NR*C,.¢alkylOR¥, -C(=O)R’,
-C(=0)OR, -C(=0)NRR’, -C(=NRNR'R’, -OR’, -OC(=O)R}, -OC(=0)NR’R’,
-OC(=0)N(R»S(=0),R!, -OC=O)NRHS(=O),RY, -0C;.salkyINRRL,
-0Cy.6alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR’R,
-S(=0);NRHC(=O0)RY, -S(=0),N(R)C(=O)R’, -S(=0),N(R)C(=0)OR¥,
-S(=0),N(R*C(=0O)OR’, -S(=0),NR)C(=0)NR*R, -S(=0),N(R?)C(=0)NR?R.,
NRR,, -NRHC(=0)RE, NRHC(=0)R’, -NRHC(=0)OR, -NRYC(=0)OR,
NR)C(=0)NR'RE, -N(R*)C(=O)NRR', -N(R')C(=NR*NR’R,
NRHCENRHNRR!, -NRHS(=0),RY, -NRY)S(=0%R’, -N(R)S(=0),NR*R¥,
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NRHS(=0)NRR!, -NR'C,.calkyINR’R¥, -NRC, salkyINR*R’, -NR'C,.¢alkylOR"
and -NR®C,.¢alkylOR’;

R™ is independently, at each instance, selected from H, Ci-salkyl,
Cishaloalkyl, halo, cyano, nitro, -OH, -NH,, -NH,, -SH, -C(=O)R¥, -C(=0)OR,
-C(=0)NR*RY, -C(=NR*NR'R¥, -OR, -OC(=0)R¥, -OC(=0O)NR?R,
-OC(=0)N(RY)S(=0),R, -0C;.salkyINR’RY, -OC,.salkylORY, -SR¥, -S(=O)R,
-S(=0)RY, -S(=0),NR*RY, -S(=0),N(R})C(=O)R, -S(=0);,N(R*)C(=0)OR¥,
-S(=0),N(R*)C(=0)NR’R, -NR*R¥, -N(R*)C(=0)R¥, -N(R*C(=0)OR,
N(RYHC(=0)NR'R, -NRHC(=NR*)NR?RX, -N(R*S(=0).R¥,
N(R»)S(=0),NR*RE, -NR*C,.¢alkyINR’R¥, -NRC, salkylORY, -C(=O)R’,
-C(=0)OR’, -C(=0)NR*R’, -C(=NR®NR'R’, -OR', -OC(=0)R}, -OC(=0)NR’R’,
-OC(=O)NRYS(=0)RY, -OC(=0)NRHS(=0),RY, -0C, salkyINR'R.,
-0C,.alkylOR’, -SR!, -S(=O)R}, -S(=0),R’, -S(=0),NR*R,
-S(=0),N(R)HC(E=0)RE, -S(=0);N(RH)C(=0)R’, -S(=0),N(R)C(=0)OR,
-S(=0)N(R*)C(=0)OR’, -S(=0),N(R)C(=0)NR?R, -S(=0),N(R*)C(=0)NR°R’,
NRR, -NRHC(E=0)R, -NRYHC(=O)R!, -NRHC(=0)OR", -NRY)C(=0)OR!,
NRHC(=0)NR*RF, -N(R?)C(=0)NR’R’, -N(R)C(=NRH)NR’RF,
NRYHC(E=ENRYHNRRY, -N(RDS(=0):RY, -NRHS(=0)R, -N(R})S(=0);NR*R,
N(RY)S(=0),NR*R’, -NR'C;.¢alkyINR’R¥, -NR*C, alkyINR?R’, -NRIC,.¢alkylOR*
and -NR?C,.¢alkylOR’; or R is a saturated, partially-saturated or unsaturated 5-,
6~ or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -C(=O)R", -C(=0)ORY, -C(=0)NRR¥, -C(=NR*)NR*R¥, -OR¥,
-OC(=0)RK, -OC(=0)NRR¥, -OC(=0)N(R?)S(=0),R¥, -OC,.calkyINR’R,
-0Cp.6alkylORY, -SR¥, -S(=0)R¥, -S(=0),R, -S(=0),NR?R¥,
-S(=0)NR*C(E=0)R, -S(=0)NR*)C(=0)ORE, -S(=0),N(R*)C(=0)NR’R¥,
-NRRE, -N(RYC(=O)RY, -NR*C(=0)ORY, -N(R*)C(=0)NR’R¥,
NRHCENRHNRRY, -NRHS(=0)RY, -N(RHS(=0),NR*R¥,
“NR?C.alkyINR*R¥, -NR?C,.salkylOR, -C(=O)R’, -C(=0)OR, -C(=0)NR?*R’,
-CENRHNRR', -OR!, -OC(=0)R’, -OC(=0)NRR’, -OC(=0)N(R)S(=0),R’,
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-OC(=0)N(R)S(=0),R¥, -OCy.4alkyINR?R’, -OC,.¢alkylOR’, -SR’, -S(=0)R’,
-S(=0)R’, -S(=0),NR*R’, -S(=0);NR)HC(=0)R, -S(=0),N(R*C(=O0)R’,
-S(=0)N(R)C(=0)ORY, -S(=0),N(R*)C(=0)OR!, -S(=0),N(R)C(=0)NR?R¥,
-S(=0),N(R)C(=0)NR'R’, -NR*R!, -N(R)C(=O)R¥, -N(R*C(=O)R},
N(R)C(=0)OR", -N(RAC(=0)OR’, -N(RHC(=0)NR’R", -N(R*)C(=0)NRR},
NERHCENRHNRRY, NRHCENRHNRR', -NRHS(=0),RY, -N(R?S(=O)R’,
-N(R)S(E0),NR'RY, -N(R®)S(=0),NR*R’, -NR'C,.¢alkyINR?R,
-NR*Cy.6alkyINR?R’, -NR'C,.4alkylOR" and -NR*C,.¢alkylOR’; or R is C;4alkyl
substituted by 0, 1, 2 or 3 groups selected from C;.4haloalkyl, halo, cyano, nitro,
-C(=O)R, -C(=0)NRR¥, -C(=NR*NR*R¥, -OR¥, -OC(=0)R¥, -OC(=0)NR*RY,
-OC(=0)N(RYHS(=0);R, -OC; salkyINR’RE, -OC, salkylOR, -SR¥, -S(=O)RY,
-S(=0)%RY, -S(=0),NRRY, -S(=0),N(R})C(=0)R, -S(=0),N[R*C(=0)ORX,
-S(=0),N(RHC(=0)NRRY, -NR*RK, -N(R*C(=0)R¥, -N(R*)C(=0)OR¥,
NRYC(E=O)NR'RY, -NRHCENRINRRY, -NRY)S(=ORRY,
NRS(=0),NR*R¥, -NR*C;.alkyINR*RE, -NR*C;.¢alkylOR¥, -C(=O)R’,
-C(=0)OR, -C(=0)NR'R’, -C(=NR*NR'R’, -OR’, -OC(=O)R’, -OC(=O0)NR’R,
-OC(=0)N(R»S(=0):R’, -OC(=0)NRHS(=0),R¥, -0C;.salkyINR*R’,
-0Cy.6alkylOR’, -SR’, -S(=O)R’, -S(=0),R’, -S(=0),NR°R},
-S(=0)2NR)CEO)RY, -S(=01NR*)C(=0)R’, -S(=0),N(RC(=O)OR,
-S(=0)NR*)C(=0)OR, -S(=0),NR})C(=0)NR?R¥, -S(=0),N(R*C(=0)NR’R’,
NR'R, -NR)HC(=0)RE, -NRY)C(=O)R’, -NRHC(=0)OR¥, -N(R*)C(=0)OR’,
NRHC(=O)NRRY, -N(R*)C(=0)NR’R', -N(R)C(=NR*NR*R,
NRHCENRIYNRR', -NRHS(=0),RE, -N(R?)S(=0),R’, -N(RY)S(=0),NR*R¥,
NR?)S(=0),NR*R’, -NR!Cy.¢alkyINR'RK, -NR*C,.¢alkyINRR’, -NRIC, ¢alkylOR*
and - RaC2_6aIky10Ri; wherein at least one of R'°, R R'2, R' and R™is other
than H;

R® is independently, at each instance, H, phenyl, benzyl or Cy.¢alkyl, the
phenyl, benzyl and C;.¢alkyl being substituted by 0, 1, 2 or 3 substituents selected
from halo, C;4alkyl, Cyshaloalkyl, -OC;4alkyl, -NH,, -NHC_salkyl,
-N(C142alkyl)Cy4alkyl;

RPisa saturated, partially saturated or unsaturated 5-, 6- or 7-membered

monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 0, 1, 2, 3
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or 4 atoms selected from N, O and S, wherein the carbon atoms of the ring are
substituted by 0, 1 or 2 oxo or thioxo groups, sulfur atoms of the ring are
substituted by 0, 1 or 2 oxo groups, nitrogen atoms of the ring are substituted by 0
or 1 oxo groups;

RYis independently in each instance hydrogen or -CHs;

R? is, independently, in each instance, Ci.oalkyl substituted by a group
independently selected from R"; and wherein the Ci.ealkyl is additionally
substituted by 0, 1, 2 or 3 substituents selected from halo, C;4haloalkyl, cyano,
nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NRR?, -C(=NR*)NRR?, -OR?, -OC(=0)R?,
-OC(=0)NRR?, ~-OC(=0)N(R*S(=0),R?, -OCy.alkyINR’R?, -OC,.¢alkylOR?,
-SR?, -S(=0)R?, -S(=0),R?, -S(=0);NR*R?, -S(=0),N(R*)C(=0)R?,
-S(=0)NR*)C(=0)OR’, -S(=0),NR*)C(=O)NRR?, -NR*R?, -N(R*)C(=0)R?,
-NR)C(=0)OR?, -N(R*)C(=0)NRR?, -N(R*)C(=NR*NR’R?, -N(R*S(=0),R?,
-N(R*S(=0),NRR?, -NR*C,.¢alkyINR*R* and -NR’C;.¢alkylOR?;

R is, independently, in each instance, phenyl or a saturated, partially
saturated or unsaturated 5-, 6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or
11-membered bicyclic ring containing 1, 2 or 3 atoms selected from N, O and S,
so long as the combination of O and S atoms is not greater than 2, wherein the
ring is substituted by 0 or 1 oxo or thioxo groups, whetein the phenyl and
monocycle are substituted by 1, 2 or 3 groups independently selected from
Ci.galkyl substituted by 0, 1, 2 or 3 substituents selected from halo, cyano, nitro,
Ci4haloalkyl, ~C(=O)R?, -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NR?R?, -OR?,
-OC(=0)R’, -OC(=0)NR’R?, -OC(=0)N(R*S(=0)R? -OC,.alkyINR°R?,
~0Cy.salkylOR?, -SR?, ~S(=0)R?, -S(=0),R?, -S(=0),NR’R?,
-S(=0)NR)CEO)R’, -S(=0RNRY)C(=0)OR?, -S(=0),N(R*C(=0)NR’R?,
-NRR?, -N(R)C(=0)R?, -N(R*)C(=0)OR?, -N(R*)C(=0)NR?R?,
-NR)CENRHNRR?, -N(R?S(=0),R?, -N(RY)S(=0);NR°R?,
-NR*Cy.salkyINR’R" and -NR"C,.¢alkylOR? and wherein the phenyl and
monocycle are additionally substituted by 0, 1 or 2 substituents selected from
Ciealkyl, halo, cyano, nitro, Cyshaloalkyl, -C(=O)R?, ~C(=0)OR?, -C(=0)NR’R?,
-C(=NR*)NR'R’, -OR?, -OC(=O)R?, -OC(=0)NR'R?, -OC(=0)N(R®S(=0),R?,
~0Cy.salkyINR’R?, -OC,.6alkylOR?, -SR?, -S(=0)R?, -S(=0),R? -S(=0),NR’R?,
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-S(=0);N(R*C(=O)R?, -S(=0)2N(R*)C(=O)OR", -S(=0)NRHC(=0)NRR?,
-NR®R?, -N(R*)C(=O0)R? -N[R*C(=0)OR’, NR»CEO)NRR?,
N(R)C(ENRIYNRR?, -N(RHS(=0)2R%, NR»S(=0),NR’R?,
-NR?C,.alkyINR’R® and -NR*Cy.salkylOR";

R! is a saturated, partially saturated or unsaturated 5-, 6- or 7-membered
monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 0, 1, 2, 3
or 4 atoms selected from N, O and S, wherein the available carbon atoms of the
ring are substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is
substituted by 0, 1, 2 or 3 substituents independently selected from C10alkyl, halo,
cyano, nitro, C14haloalkyl, -C(=O)R?, -C(=0)OR? -C(=O)NRR?,
-C(=NR*NRR? -OR?, -OC(=O)R’, -OC(=0)NRR?, -OC(=O)N(R*S(=0)2R",
-0C,.calkyINR®R?, -OC,.6alkylOR?, -SR?, -S(=O)R’, -S(=0),R?, -S(=0),NRR?,
-S(=0XNRY)C(=0)R’, -S(=0)N(R*)C(=0)OR?, -S(=0)1N(R")C(=0)NR'R’,
NRR?, -N(R?)C(=0)R?, -N(R*C(=O)OR", NRYC(=0)NRR?,
N(RYC(ENRHNRR?, -N(R?)S(=0)2R", NRHS(0),LNRRY,
“NR*C,.alkyINRR?, -NR*C;.salkylOR?, and Cj.oalkyl substituted by 1, 2 or 3
substituents selected from halo, cyano, nitro, Cyshaloalkyl, -C(=O)R?,
-C(=0)OR?, -C(=0)NRR?, -C(=NR*NR'R’, -OR?, -OC(=O)R?, -OC(=0)NRR’,
-OC(EO)NRYS(=0):R?, -OC;.¢alkyINR'R, -0Cy.alkylOR?, -SR?, -S(=O)R?,
-S(=0)R?, -S(=0),NRR?, -S(=0LN(R?C(=0)R?, -S(=0);N(R*)C(=0)OR?,
-S(=0),N(R*C(=O)NR'R?, -NR'R®, NR*C(=0)R?, -NRHC(=0)OR’,
NRHC(=0)NR’R?, -N(R*)C(=NR*)NRR’, NRHS(=0)R?,
N(R?)S(=0),NR*R?, -NR*C;.alkyINR’R"* and -NR?C;.¢alkylOR?; and

R¥ is, independently, in each instance, C1.oalkyl or C1.4alkyl(phenyl)
wherein either is substituted by 0, 1, 2, 3 or 4 substituents selected from halo,
C,.shaloalkyl, cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NR'R",
-C(ENRYNRR?, -OR?, -OC(=O)R’, -OC(=0)NRR?, -OC(=O)N(R")S(=0).R",
-0C,.alkyINR?R?, -OC2.alkylOR?, -SR?, -S(=O)R”, -S(=0)R% -S(=0),NR’R’,
-S(=0)LNR*C(=O)R?, -S(=0),NR*C(=0)0R?, -S(=0),NRHC(=O)NRRY,
NR?R?, -N(RY)C(=O)R?, -N(R*C(=0)OR?, NRYC(=0)NR’R?,
NERHCENR)NRR?, -NRH)S(=0)R", N(R»HS(=0),NRR?,
NR®C,.¢alkyINR*R® and -NR?C,.¢alkylOR?; and wherein the Cyoalkyl is
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additionally substituted by 0 or 1 groups independently selected from R'and
additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently selected
from Br, Cl, F and 1.

In one embodiment, in conjunction with any one of the above and below
embodiments, R is a heterocycle selected from the group of thiophene, pyrrole,
1,3-oxazole, 1,3-thiazol-4-yl, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,2,3-
oxadiazole, 1,2,3-thiadiazole, 1H-1,2,3-triazole, isothiazole, 1,2,4-oxadiazole,
1,2,4-thiadiazole, 1,2,3,4-oxatriazole, 1,2,3.4-thiatriazole, 1H-1,2,3,4-tetraazole,
1,2,3,5-oxatriazole, 1,2,3,5-thiatriazole, furan, imidazol-2-yl, benzimidazole,
1,2,4-triazole, isoxazole, pyrazol-3-yl, pyrazol-4-yl, pyrazol-5-yl, thiolane,
pyrrolidine, tetrahydrofuran, 4,5-dihydrothiophene, 2-pyrroline, 4,5-dihydrofuran,
pyridazine, pyrimidine, pyraiine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,
pyridine, 2H-3,4,5,6-tetrahydropyran, thiane, 1,2-diazaperhydroine, 1,3-
diazaperhydroine, piperazine, 1,3-oxazaperhydroine, morpholine, 1,3-
thiazaperhydroine, 1,4-thiazaperhydroine, piperidine, 2H-3 ,4-dihydropyran, 2,3-
dihydro-4H-thiin, 1,4,5,6-tetrahydropyridine, 2H-5,6-dihydropyran, 2,3-dihydro-
6H-thiin, 1,2,5,6-tetrahydropyridine, 3,4,5,6-tetrahydropyridine, 4H-pyran, 4H-
thiin, 1,4-dihydropyridine, 1,4-dithiane, 1,4-dioxane, 1,4-oxathiane,
1,2-oxazolidine, 1,2-thiazolidine, pyrazolidine, 1,3-oxazolidine, 1,3-thiazolidine,
imidazolidine, 1,2,4-oxadiazolidine, 1,3,4-oxadiazolidine, 1,2,4-thiadiazolidine,
1,3 4-thiadiazolidine, 1,2,4-triazolidine, 2-imidazolin-1-yl, 2-imidazolin-2-yl, 3-
imidazoline, 2-pyrazoline, 4-imidazoline, 2,3-dihydroisothiazole, 4,5-
dihydroisoxazole, 4,5-dihydroisothiazole, 2,5-dihydroisoxazole, 2,5-
dihydroisothiazole, 2,3-dihydroisoxazole, 4,5-dihydrooxazole, 2,3-
dihydrooxazole, 2,5-dihydrooxazole, 4,5-dihydrothiazole, 2,3-dihydrothiazole,,
2,5-dihydrothiazole, 1,3,4-oxathiazolidine, 1,4,2-oxathiazolidine, 2,3-dihydro-1H-
[1,2,3]triazole, 2,5-dihydro-1H-[1,2,3]triazole, 4,5-dihydro-1H-[1,2,3]triazol-1-yl,
4,5-dihydro-1H-[1,2,3]triazol-3-yl, 4,5-dihydro-1H-[1,2,3]triazol-5-yl, 2,3-
dihydro-1H-[1,2,4]triazole, 4,5-dihydro-1H-[1,2,4]triazole, 2,3-dihydro-
[1,2,4]oxadiazole, 2,5-dihydro-[1,2,4]oxadiazole, 4,5-dihydro-[1 ,2,4]thiadiazole,
2,3-dihydro-[1,2,4] thiadiazole, 2,5-dihydro-[1,2,4] thiadiazole, 4,5-dihydro-
[1,2,4] thiadiazole, 2,5-dihydro-[1,2,4]oxadiazole, 2,3-dihydro-[1,2,4]oxadiazole,
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4,5-dihydro-[1,2,4]Joxadiazole, 2,5-dihydro-[1,2,4]thiadiazole, 2,3-dihydro-[1 2,41
thiadiazole, 4,5-dihydro-[1,2,4] thiadiazole, 2,3-dihydro-[1,3,4]oxadiazole, 2,3-
dihydro-[1,3,4]thiadiazole, [1,4,2]oxathiazole, [1,3,4Joxathiazole, 1,3,5-
triazaperhydroine, 1,2,4-triazaperhydroine, 1,4,2-dithiazaperhydroine, 1,4,2-
dioxazaperhydroine, 1,3,5-oxadiazaperhydroine, 1,2,5-oxadiazaperhydroine,
1,3,4-thiadiazaperhydroine, 1,3,5-thiadiazaperhydroine, 1,2,5-
thiadiazaperhydroine, 1,3,4-oxadiazaperhydroine, 1,4,3-oxathiazaperhydroine,
1,4,2-oxathiazaperhydroine, 1,4,5,6-tetrahydropyridazine, 1,2,3,4~
tetrahydropyridazine, 1,2,3,6-tetrahydropyridazine, 1,2,5,6-tetrahydropyrimidine,
1,2,3,4-tetrahydropyrimidine, 1,4,5,6-tetrahydropyrimidine, 1,2,3,6-
tetrahydropyrazine, 1,2,3,4-tetrahydropyrazine, 5,6-dihydro-4H-[1,2]oxazine, 5,6-
dihydro-2H-[1,2]oxazine, 3,6-dihydro-2H-[1,2]oxazine, 3,4-dihydro-2H-
[1,2]oxazine, 5,6-dihydro-4H-[1,2]thiazine, 5,6-dihydro-2H-[1,2] thiazine, 3,6~
dihydro-2H-[1,2] thiazine, 3,4-dihydro-2H-[1,2] thiazine, 5,6-dihydro-2H-
[1,3]oxazine, 5,6-dihydro-4H-[1,3]oxazine, 3,6-dihydro-2H-[1,3]oxazine, 3,4-
dihydro-2H-[1,3]Joxazine, 3,6-dihydro-2H-[1,4]oxazine, 3,4-dihydro-2H-
[1,4]oxazine, 5,6-dihydro-2H-[1,3]thiazine, 5,6-dihydro-4H-[1,3]thiazine, 3,6-
dihydro-2H-[1,3]thiazine, 3,4-dihydro-2H-[1,3]thiazine, 3,6-dihydro-2H-
[1,4]thiazine, 3,4-dihydro-2H-[1,4]thiazine, 1,2,3,6-tetrahydro-[1,2,4]triazine,
1,2,3 4-tetrahydro-[1,2,4]triazine, 1,2,3,4-tetrahydro-[1,3,5]triazine, 2,3,4,5-
tetrahydro-[1,2,4]triazine, 1,4,5,6-tetrahydro-[1,2,4]triazine, 5,6-dihydro-
[1,4,2]dioxazine, 5,6-dihydro-[1,4,2]dithiazine, 2,3-dihydro-[1,4,2]dioxazine, 3,4-
dihydro-2H-[1,3,4]oxadiazine, 3,6-dihydro-2H-[1,3,4]oxadiazine, 3,4-dihydro-
2H-[1,3,5]oxadiazine, 3,6-dihydro-2H-[1,3,5]oxadiazine, 5,6-dihydro-2H-
[1,2,5]oxadiazine, 5,6-dihydro-4H-[1,2,5]oxadiazine, 3,4-dihydro-2H-
[1,3,4]thiadiazine, 3,6-dihydro-2H-[1,3,4]thiadiazine, 3,4-dihydro-2H-
[1,3,5]thiadiazine, 3,6-dihydro-2H-[1,3,5]thiadiazine, 5,6-dihydro-2H-
[1,2,5]thiadiazine, 5,6-dihydro-4H-[1,2,5]thiadiazine, 5,6-dihydro-2H-
[1,2,3]Joxadiazine, 3,6-dihydro-2H-[1,2,5]oxadiazine, 5,6-dihydro-4H-
[1,3,4]oxadiazine, 3,4-dihydro-2H-[1,2,5]oxadiazine, 5,6-dihydro-2H-
[1,2,3]thiadiazine, 3,6-dihydro-2H-[1,2,5]thiadiazine, 5,6-dihydro-4H-
[1,3,4]thiadiazine, 3,4-dihydro-2H-[1,2,5]thiadiazine, 5,6-dihydro~
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[1,4,3]oxathiazine, 5,6-dihydro-[1,4,2]oxathiazine, 2,3-dihydro-
[1,4,3]Joxathiazine, 2,3-dihydro-[1,4,2]oxathiazine, 3,4-dihydropyridine, 1,2-
dihydropyridine, 5,6-dihydropyridine, 2H-pyran, 2H-thiin, 3,6-dihydropyridine,
2,3-dihydropyridazine, 2,5-dihydropyridazine, 4,5-dihydropyridazine, 1,2-
dihydropyridazine, 1,4-dihydropyrimidin-1-yl, 1,4-dihydropyrimidin-4-yl, 1,4-
dihydropyrimidin-5-yl, 1,4-dihydropyrimidin-6-yl, 2,3-dihydropyrimidine, 2,5-
dihydropyrimidine, 5,6-dihydropyrimidine, 3,6-dihydropyrimidine, 5,6-
dihydropyrazine, 3,6-dihydropyrazine, 4,5-dihydropyrazine, 1,4-dihydropyrazine,
1,4-dithiin, 1,4-dioxin, 2H-1,2-0xazine, 6H-1,2-oxazine, 4H-1,2-oxazine, 2H-1,3-
oxazine, 4H-1,3-oxazine, 6H-1,3-oxazine, 2H-1,4-oxazine, 4H-1,4-oxazine, 2H-
1,3-thiazine, 2H-1,4-thiazine, 4H-1,2-thiazine, 6H-1,3-thiazine, 4H-1,4-thiazine,
2H-1,2-thiazine, 6H-1,2-thiazine, 1,4-oxathiin, 2H,5H-1,2,3-triazine, 1H,4H-
1,2,3-triazine, 4,5-dihydro-1,2,3-triazine, 1H,6H-1,2,3-triazine, 1,2-dihydro-1,2,3-
triazine, 2,3-dihydro-1,2,4-triazine, 3H,6H-1,2,4-triazine, 1H,6H-1,2 4-triazine,
3,4-dihydro-1,2,4-triazine, 1H,4H-1,2 4-triazine, 5,6-dihydro-1,2,4-triazine, 4,5~
dihydro-1,2,4-triazine, 2H,5H-1,2,4-triazine, 1,2-dihydro-1,2,4-triazine, 1H,4H-
1,3,5-triazine, 1,2-dihydro-1,3,5-triazine, 1,4,2-dithiazine, 1,4,2-dioxazine, 2H-
1,3,4-oxadiazine, 2H-1,3,5-oxadiazine, 6H-1,2,5-oxadiazine, 4H-1,3,4-
oxadiazine, 4H-1,3,5-oxadiazine, 4H-1,2,5-0xadiazine, 2H-1,3,5-thiadiazine, 6H-~
1,2,5-thiadiazine, 4H-1,3,4-thiadiazine, 4H-1,3,5-thiadiazine, 4H-1,2,5-
thiadiazine, 2H-1,3,4-thiadiazine, 6H-1,3,4-thiadiazine, 6H-1,3,4-oxadiazine, and
1,4,2-oxathiazine, wherein the heterocycle is optionally vicinally fused with a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered ring containing
0, 1 or 2 atoms independently selected from N, O and S.

In one embodiment, in conjunction with any one of the above and below
embodiments, J is O.

In one embodiment, in conjunction with any one of the above and below
m@@ﬂm&XENMC@%YBNMQNLMmmmmmwdemﬁY
isnot N.

In another embodiment, in conjunction with any one of the above and
below embodiments, X is C(R®); Y is C(R?); and R? is halo, -NH,, -NHC; salkyl,
-N(C1.3alkyl)Cy.salkyl, or Cy.salkyl.
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In another embodiment, in conjunction with any one of the above and
below embodiments, X is C(R%); Y is C(R®); and R® is H;

In another embodiment, in conjunction with any one of the above and
below embodiments, X is N; and Y is C(R?).

In another embodiment, in conjunction with any one of the above and
below embodiments, X is C(R?); and Y is N.

Embodiment A: In another embodiment, in conjunction with any one of

the above and below embodiments, Rl'is

Embodiment B: In another embodiment, in conjunction with any one of
the above and below embodiments, R is R® substituted by 1, 2 or 3 substituents
selected from R%, R", -OR®, -ORY, -0C,.¢alkyINR?R®, -OC,.¢alkylOR®, -NR'R®,
"NR'R", -NR’C,.6alkyINRR®, -NR*C;.6alkylOR®, -CO,R°, -OC(=0)R®, -C(=O)R",
-C(=O)NR'R’, -C(=0)NR’R", -NR*C(=0)R°, -NR*C(=O)R", - R*C(=0)NR’R,
-NR*CO,R’, -C.galkylOR’, -Ci.¢alkyINR’R®, -S(=0);R®, -S(=0),NR*R°,
-NR*S(=0),R°, -OS(=0);R", -OC(=0)NRR®, -OC;.¢alkyINRR", -OC;.¢alkylOR",
-NR®C,.6alkyINR'R", -NR"C,.alkyINR*R?, -NR"C, salkylOR?, -NR’C.¢alkylORY,
-COR", -OC(=O)R", -C(=O)R", -NR°C(=0)R?, -NR"C(=0)R?, -NR'C(=0)NR'R?,
-NRC(=0)NR'R?, -NR"CO;R?, -NR°CO,R?, -C.5alkylORY, -C; calkyINR*R",
-S(=0)uR", -S(=0);NR’R", -NR*S(=0),R", -NR"S(=0),R?, -OS(=0),R" and
-OC(=O)NRR", and additionally substitued by 0, 1, 2 or 3 substituents
independently selected from halo, cyano, nitro, C;.galkyl, C;_haloalkyl, Ri, RE
-OR% -NR?R?, -OCy.alkyINR®R?, -OC,.¢alkylOR?, -NRC,.alkyINR’R?,
-NR’C;.6alkylOR”, -CO,R?, -OC(=0)R?, -C(=0)(C1.salkyl), -C(=0)NR*R?,
-NR*C(=0)R’, -NR*C(=O)NRR?, -NR*CO;R?, -C1.3alkylOR?, -C.¢alkyINR*R?,
-S(=0)R?, -S(=0)2NR'R?, -NR*S(=0),R?, -OS(=0),R* and -OC(=0)NR?R".

Embodiment C: In another embodiment, in conjunction with any one of

the above and below embodiments, R! is
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R6

R6
RL R® RZ R®
R;:[:i:l:;f R8 §§
NH ®) NH
d e
RD or Rh

In another embodiment, in conjunction with any one of the above and
below embodiments, R? is selected from H, halo, cyano, nitro, Ri, Rk, -OH, -OR},
-OR¥, -C(=0)OR/, - C(=0)OR¥, -OC(=O)R’, -OC(=0)R¥,-S(O)R’, -S(O),R",
-NR)S(O)R', NRHS(0):R", -S(O):NRHR, -S(0):N(R)R", -NH,,
-C(=0)NR’R’, - C(=0)NR*RK, -NR*C(=O)R! and -NR*C(=O)RY, -NR°R! and
NR°R,

In another embodiment, in conjunction with any one of the above and
below embodiments, R? is H.

In another embodiment, in conjunction with any one of the above and
below embodiments, R? is selected from H and halo.

In another embodiment, in conjunction with any one of the above and
below embodiments, R? is selected from halo, cyano, nitro, R}, Rk, -OH, -ORi,
-ORY, -C(=0)OR, - C(=0)OR*, -OC(=0)R’, ~OC(=0)R,-S(O),R, -S(0)aR¥,
NR)HS(O):R’, NR)S(0):R, -S(O)NRIR, -S(O)NRIR, NH,
-C(=0)NRR., - C(=0)NRR¥, -NR*C(=O)R' and -NR*C(=O)R¥, -NR’R! and
NRR.

In another embodiment, in conjunction with any one of the above and
below embodiments, R* is a saturated, partially saturated or unsaturated 5-, 6~ or .
7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 0, 1, 2, 3 or 4 atoms selected from N, O and S, wherein the available
carbon atoms of the ring are substituted by O, 1 or 2 oxo or thioxo groups, wherein
the ring is substituted by 0, 1, 2 or 3 substituents independently selected from
Ci.oalkyl, halo, cyano, nitro, Cishaloalkyl, -C(=0)R?, -C(=0)OR?, -C(=0)NR*R?,
-C(=NRNRR? -OR?, -OC(=0)R?, -OC(=0)NR’R?, -OC(=O0)N(R*S(=0),R?,
-0C,.alkyINRR?, -OC,-6alkylOR?, -SR?, -S(=0)R?, -S(=0),R?, -S(=0),NRR?,
-S(E0):NRY)C(=0O)R?, -S(=0)2NR*C(=0)OR?, -S(=0),N(R*C(=0)NR’R?,
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-NR'R?, -N(R*)C(=0)R?, -N(R"C(=0)OR?, -N(R*)C(=O)NR’R?,
-NRHCENR)NRR?, -NR)S(=0),R?, -N(R?)S(=0),NR°R?,
-NR’Cy.salkyINRR?, -NRC,.¢alkylOR?, and C;.galkyl substituted by 1, 2 or 3
substituents selected from halo, cyano, nitro, C;.4haloalkyl, -C(=0O)R?,
-C(=0)OR?’, -C(=O)NR'R’, -C(=NR")NR'R?, -OR?, -OC(=0)R?, -OC(=0)NR’R?,
-OC(=0)N(R%)S(=0)2R?, -OC1.¢alkyINR’R?, -OC; salkylOR?, -SR?, -S(=O)R?,
-S(=0)R?%, -S(=0),NRR?, -S(=0),N(R*C(=0)R?, -S(=0),N(R*)C(=0)OR?,
-S(=0):NR)C(=0)NRR?, -NR’R?, -N([R*C(=0)R?, -N(R*C(=0)OR?,
-NRY)C(=0)NRR?, -NRHC(=NRHNRR?, -N(R*)S(=0),R?,
-N(RHS(=0):NR’R?, -NR*Cy.6alkyINR*R* and -NR?C;_¢alkylOR%.

In another embodiment, in conjunction with any one of the above and
below embodiments, R* is Cy.oalkyl or Ci-salkyl(phenyl) wherein either is
substituted by 0, 1, 2, 3 or 4 substituents selected from halo, Ci.shaloalkyl, cyano,
nitro, -C(=O)R", -C(=0)OR’, -C(=O)NR’R?, -C(=NR*NR’R?, -OR? -OC(=O)R?,
-OC(=O)NRR?, -OC(=O)N(R*)S(=0O)R?, -OC;-salkyINR*R?, -OC,.calkylOR?,
-SR?, -S(=0O)R?, -S(=0)R?, -8(=0),NR"R?, -S(=0),;N(R*)C(=O)R?,
-S(=0)NR*)C(=0)OR?, -S(=0)N(R*)C(=0)NR’R?, -NR’R?, -N(R*)C(=O)R?,
-NR*C(=0)OR?, -NR*)C(=O)NRR?, -N(R*)C(=NR*NR°R?, -N(RHS(=0),R?%,
-N(R*)S(=0):NRR?, -NR*C, salkyINR*R* and -NR*C;_¢alkylOR?, and wherein the
Cioalkyl is additionally substituted by 0 or 1 groups independently selected from
R!and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently
selected from Br, Cl, F and 1.

In another embodiment, in conjunction with any one of the above and
below embodiments, R® is selected from R is selected from H, halo, cyano, nitro,
R’, R, -OH, -OR}, -OR%, -C(=0)OR, - C(=0)ORY, -OC(=O)R’, -OC(=O)R¥,
-S(O)R, -S(0):RY, -NRHS(O)R’, NRHS(O):RE, -S(O),N(ROR!,
-S(O)NRRY, -NH,, -C(O)NRR’, - C(=O)NR*R, -NR*C(=O)R! and
-NR*C(=0)RF, -NR*R and -NR*RX,

In another embodiment, in conjunction with any one of the above and
below embodiments, R® is H.

In another embodiment, in conjunction with any one of the above and

below embodiments, R is selected from H and halo.
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In another embodiment, in conjunction with any one of the above and
below embodiments, R® is selected from R? is selected from halo, cyano, nitro, R},
RY, -OH, -OR, -ORY, -C(=0)ORY, - C(=0)OR¥, -OC(=O)R', -OC(=0)R",
-S(O}R’, -S(O)R", -NRHS(O)R’, NR*)S(0)RY, -S(O)NRIR’,
-S(0)NRHRY, -NHy, -C(=0)NR’R’, - C(=0)NR’RY, -NR*C(=O)R' and
-NR*C(=O)R¥, -NR*R and -NR*R¥.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is a saturated, partially saturated or unsaturated 5-, 6- or
7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 0, 1, 2, 3 or 4 atoms selected from N, O and S, wherein the available
carbon atoms of the ring are substituted by 0, 1 or 2 oxo or thioxo groups, wherein
ﬂmmgmmmmmwaLL2m3wmmmmﬂm®m®mebmﬂmm
Ci.9alkyl, halo, cyano, nitro, Cj4haloalkyl, -C(=0)R? -C(=0)OR?, -C(=O)NR?*R?,
-C(ENRANRR?, -OR?, -OC(=0)R?, -OC(=0)NR?R?, ~OC(=0O)NR*)S(=0),R?,
-OC2-6alkyINRR?, -OC; 6alkylOR?, -SR?, -S(=O)R?, -S(=0),R?, -S(=0),NRR?,
-SE=0RNR*)C(EO)R?, -S(=0),N(R*C(=0)OR?, -S(=0),N(R*C(=0O)NRR?,
-NR’R?, -N(R*)C(=O)R? -N(R*C(=0)OR?, -NR*HC(=0)NR’R?,
-NR)CENRH)NRR?, -NRHS(=O),R?, -NRY)S(=0),NRR?,
-NRC;.¢alkyINR*R?, -NR*C; ¢alkylOR?, and Cialkyl substituted by 1, 2 or 3
substituents selected from halo, cyano, nitro, Cj.¢haloalkyl, -C(=0)R?,
-C(=0)OR?, -C(=0)NRR?, -C(=NR*NR’R?, -OR?, -OC(=0)R?, -OC(=0)NR’R?,
-OC(=0)N(R*)S(=0),R?, -OCy.alkyINR’R?, -0C,.6alkylOR? -SR?, -S(=0)R?,
-S(=0)2R?, -S(=0),NRR?, -8(=0),N(R*)C(=0)R?, -S(=0),NR?*C(=0)OR?,
-S(=0):N(R*)C(=0)NRR?, -NR"R?, -N(R*C(=O)R?, -NR*C(=0)OR?,
-NR*)C(E=O)NRR?, -N(RY)C(ENRH)NRR?, -NR)S(=0),R?,
NR*S(=0),NR*R?, -NR*C,.salkyINR?R? and -NR*C,.6alkylOR™.

In another embodiment, in conjunction with any one of the above and
below embodiments, R? is Cygalkyl or Ci4alkyl(phenyl) wherein either is
substituted by 0, 1, 2, 3 or 4 substituents selected from halo, C 1-4haloalkyl, cyano,
nitro, -C(=0)R", -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NR’R?, -OR%, -OC(=0)R?,
-OC(=O)NRR’, ~-OC(=0)N(RYS(=0),R?, ~0Cs.6alkyINR*R?, -OC;.alkylOR?,
-SR?, -S(=0)R?, -S$(=0),R?, -S(=0),NR*R?, -S(E0)NRH)C(=0)R?,
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-S(=0).NR*C(=0)OR?, -S(=0),N(R*)C(=0)NR?R?, -NR*R?, -NRHC(E=O)R?,
-N(R*)C(=0)OR’, -N(R*)C(=O)NR"R?, -N(R*)C(=NR*NR?R?, -NR*S(=0),R?,
-NRH)S(=0)NRR?, -NR*C;.salkyINR’R? and -NR?*C,.¢alkylOR? and wherein the
Cialkyl is additionally substituted by 0 or 1 groups independently selected from
R!and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently
selected from Br, Cl, F and L.

Embodiment D: In another embodiment, in conjunction with any one of

the above and below embodiments, R* is independently at each instance
R10

f R11

R1 4 R12
R1 3 - or

RYis independently at each instance a saturated, partially-saturated or unsaturated
5- or 6-membered ring heterocycle containing 1, 2 or 3 atoms selected from O, N
and S that is optionally vicinally fused with a saturated, partially-saturated or
unsaturated 3-, 4- or 5-atom bridge containing 0, 1, 2 or 3 atoms selected from O,
N and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the heterocycle and bridge are
substituted by 0, 1, 2 or 3 substituents independently selected from oxo, thioxo,
R, C; 4haloalkyl, cyano, nitro, -C(=O)R? -C(=0)OR?, -C(=0)NR’R?,
-C(=ENR*NRR? -OR?, -OC(=0)R? -OC(=0)NR’R?, -OC(=0O)N(R*S(=0),R?,
-0Cy.alkyINR'R?, -OC;.6alkylOR?, -SR?, ~S(=O)R?, -S(=0),R?, -S(=0),NR’R?,
-S(=0)LNR*)C(=0)R?, -S(=0),N(R*C(=0)OR? -S(=0);NR*C(=0)NRR?,
-NRR?, -NR*C(=O)R?, -N(R*)C(=0)OR? -N(R*C(=0)NR?R?,
-NR*)C(ENR)NRR?, -NRHS(=0);R?, -N(R*)S(=0),NR*R?,
-NRC;.salkyINRR" and -NRC,.¢alkylOR?; and wherein the heterocycle is
additionally substituted by 0 or 1 groups independently selected from R' and
additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently selected
from Br, CL, F and I; or R*is independently at each instance naphthyl substituted
by 1, 2 or 3 substituents independently selected from R, Ci4haloalkyl, cyano,
nitro, -C(=O)R?, -C(=0)OR?, -C(=0)NRR?, -C(=NR*NR*R?, -OR?, -OC(=O)R?,
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-OC(=0)NRR?, -OC(=0)N(R*S(=0)2R?, -OC1.¢alkyINR*R, -OC5.¢alkylOR?,
-SR?, -S(=O)R?, -S(=0)2R?, -S(=O),NR*R?, -S(=0),N(R*»C(=O)R?,
-S(=0)LNR*)C(=0)0R?, -S(=0),NR*C(=0)NR’R?, -NR?R?, -NR*C(=0)R?,
-NR*C(=0)OR?, -NR*C(=O)NR’R?, -N(R*C(=NR*NR’R?, -NRHS(=0),R?%,
-NRH)S(=0)NRR?, -NR*C salkyINR*R? and -NR*C,.¢alkylOR? and wherein the
naphthy] is additionally substituted by 0 or 1 groups independently selected from
R!and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently
selected from Br, Cl, F and 1.

Embodiment E: In another embodiment, in conjunction with any one of
the above and below embodiments, R is independently at each instance

R 10
R1 1

R™ R12
R13

Embodiment F: In another embodiment, in conjunction with any one of
the above and below embodiments, R* is independently at each instance a
saturated, partially-saturated or unsaturated 5- or 6-membered ring heterocycle
containing 1, 2 or 3 atoms selected from O, N and S that is optionally vicinally
fused with a saturated, partially-saturated or unsaturated 3-, 4- or 5-atom bridge
containing 0, 1, 2 or 3 atoms selécted from O, N and S with the remaining atoms
being carbon, so long as the combination of O and S atoms is not greater than 2,
wherein the heterocycle and bridge are substituted by 0, 1, 2 or 3 substituents
independently selected from oxo, thioxo, R, Ci4haloalkyl, cyano, nitro,
-C(=O)R’, -C(=0)OR?, -C(=O)NR’R? -C(=NR*NR’R?, -OR?, -OC(=0O)R?,
-OC(=O)NR'R’, -OC(=0)N(R*S(=0),R?, -0C;.¢alkyINR*R?, -0Cy6alkylOR?,
-SR?, -S(=0)R?, -S(=0),R?, -S(=0),NRR?, -S(=0RNR)C(=0O)R?,
-S(=0)2NR*)C(=0)OR?, -S(=0)%N(R*)C(=0)NR*R?, -NR°R?, -NR*C(=0)R?,
-NR)C(EO0)OR?, -NRHC(=0)NRR?, -NR*C(=NRINRR?, -NR»S(=0),R%,
-N(R*)S(=0),NRR?, -NR*C;_¢alkyINR?R? and -NR*C,.6alkylOR? and wherein the
heterocycle is additionally substituted by 0 or 1 groups independently selected
from R! and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents
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independently selected from Br, C, F and I; or R* is independently at each
instance naphthyl substituted by 1, 2 or 3 substituents independently selected from
R, C;.4haloalkyl, cyano, nitro, -C(=O)R?, -C(=0)OR?, -C(=0)NR*R?,
~C(=NR*NR'R’, -OR’, -OC(=0)R?, ~OC(=0)NR’R?, -OC(=O)N(R*S(=0),R?,
-0Cy.6alkyINRR’, -OC,.6alkylOR?, -SR?, -S(=O)R? -S(=0),R?, -S(=0);NR*R?,
-S(=0)LNRHC(=0)R?, -S(=0),NR*HC(=0)OR?, -S(=0),N(R*)C(=0)NR’R?,
-NRR?, -N(RHC(=0)R?, -N(RHC(=0)OR?, -N(R*C(=0)NR’R?,
-NRHCENRHNRR?, -N(RH)S(=0)2R?, -N(R*S(=0),NR’R?,
-NR'Cy.salkyINR’R® and -NR*C;.6alkylOR?; and wherein the naphthyl is
additionally substituted by 0 or 1 groups independently selected from R' and
additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently selected
from Br, CL, F and 1.

Embodiment G: In another embodiment, in conjunction with any one of
the above and below embodiments, R* is independently at each instance a
saturated, partially-saturated or unsaturated 5- or 6-membered ring heterocycle
containing 1, 2 or 3 atoms selected from O, N and S that is vicinally fused with a
saturated, partially-saturated or unsaturated 3-, 4~ or 5-atom bridge containing 0,
1, 2 or 3 atoms selected from O, N and S with the remaining atoms being carbon,
so long as the combination of O and S atoms is not greater than 2, wherein the
heterocycle and bridge are substituted by 0, 1, 2 or 3 substituents independently
selected from oxo, thioxo, R¥, C4haloalkyl, cyano, nitro, -C(=0)R?, -C(=0)OR?,
-C(=O)NR'R?, -C(=NR*NRR?, -OR?, -OC(=0)R?, -OC(=0)NR’R?,
-OC(=O)N(R")S(=0),R?, -OC,alkyINR’R?, -OC;.¢alkylOR?, -SR?, -S(=0)R?,
-S(=0):R?, -S(=0),NR'R?, -S(=0):NR*C(=O)R?, -S(=0),N(R*)C(=0)OR?,
-S(E0RNER)C(=O)NRR?, -NRR?, -N(R*)C(=0)R?, -N(R*C(=0)OR?,
NRHC(=ONRR?, -NRYHC(=NRH)NRR?, -N(R*)S(=0),R?,
-N(R%)S(=0),NR'R?, -NR*C;salkyINR*R? and -NR*C;.alkylOR? and wherein the
heterocycle is additionally substituted by 0 or 1 groups independently selected
from R and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents
independently selected from Br, C1, F and L.

In another embodiment, in conjunction with any one of the above and

below embodiments, R* is independently at each instance naphthyl substituted by
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1, 2 or 3 substituents independently selected from R¥, Ci.4haloalkyl, cyano, nitro,
-C(=O)R?, -C(=0)OR", -C(=0)NRR?, ~-C(=NR*NRR? -OR?, -OC(=0)R?,
-OC(=O)NR’R’, -OC(=0)N(R?*)S(=0),R? -OCy.salkyINR*R?, -OC;.¢alkylOR?,
-SR?, -S(=0)R?, -S(=0):R?, -S(=0),NR'R?, -S(=0),N(R*C(=0)R?,
-S(=0)N(R*)C(=0)OR?, -S(=0),NR*)C(=O)NR'R?, -NR'R?, -N(R*)C(=0)R?,
-N(R®)C(=0)OR’, -NR*HC(=O)NR'R?, -N(R*)C(=NR*NR’R?, -N(R*S(=0),R?,
-N(R%)S(=0)NRR?, -NR’Cyp.salkyINR*R? and -NR?C,_¢alkylOR? and wherein the
naphthyl is additionally substituted by 0 or 1 groups independently selected from
R'and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently
selected from Br, CL, F and 1.

In another embodiment, in conjunction with any one of the above and
below embodiments, R’ is independently, at each instance, R¥, Cishaloalkyl, halo,
cyano, nitro, -C(=O)R?, -C(=0)OR?, -C(=O)NR’R?, -C(=NR*NR’R? -OR?,
-OC(=0)R?, -OC(=O)NRR?, -OC(=O0)N(R*S(=0),R?, -OCy.salkyINRR?,
-0C;.alkylOR?, -SR?, -S(=0)R? -S(=0),R?, -S(=0),NR"R?,
-S(=0)NR)C(=O)R", -S(=0),NR*C(=0)OR?, -S(=0),N(R*C(=0)NRR?,
-NR'R?, -N(RHC(=0)R?, -N(R*C(=0)OR?, -N(R*)C(=O)NRR?,
-NRHC(ENRY)NRR?, -N(RHS(=0),R?, -N(RY)S(=0),NR°R?,
-NRC,.¢alkyINR*R* and -NR*C,.alkylOR®.

In another embodiment, in conjunction with any one of the above and
below embodiments, R’ is H. |

In another embodiment, in conjunction with any one of the above and
below embodiments, R’ is R,

In another embodiment, in conjunction with any one of the above and
below embodiments, R° is independently, at each instance, H, Cy.shaloalkyl, halo,
-OR?, -OC(=0O)R?, -NR"R? or -N(R*)C(=O)R?.

In another embodiment, in conjunction with any one of the above and
below embodiments, R® is independently, at each instance, R, Cj4haloalkyl, halo,
cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=O)NR'R?, -C(=NR*NR’R?, -OR?,
-OC(=O)R?, -OC(=0)NRR?, -OC(=0)NRH)S(=0),R?, -OC,.¢alkyINR’R?,
-OCs-6alkylOR?, -SR®, -S(=0)R?, -S(=0),R?, -S(=0),NR*R?,
-S(=0)RNRHC(=0)R?, -S(=0),N(R*C(=0)OR?, -S(=0),N(R*)C(=0)NRR?,
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-NRR?, -N(R*C(=0)R?, -NR*)C(=0)OR?, -N(R*)C(=O)NRR’,
NRHC(ENRYHNRRY, -NRYS(=0)R?, -N(R)S(=0),NR"R?,
-NR?C,.¢alkyINR®R® and -NR*Cy.¢alkylOR".

In another embodiment, in conjunction with any one of the above and
below embodiments, R® is H.

In another embodiment, in conjunction with any one of the above and
below embodiments, R° is R,

In another embodiment, in conjunction with any one of the above and
below embodiments, R° is independently, at each instance, H, C;4haloalkyl, halo,
-OR? -OC(=0)R?, -NR"R? or -N(R*)C(=O)R".

In another embodiment, in conjunction with any one of the above
and below embodiments, R” is independently, at each instance, H,

Ci.salkyl, Cihaloalkyl, halo, cyano -OCj.galkyl, -OC;.shaloalkyl,
-0C,.alkyINR®R?, -OC;.6alkylOR?, -NRR?, -NR"C;.4haloalkyl,
-NR?C,.¢alkyINR®R?, -NRC;.salkylOR?, -Cy.salkylOR?, -C;.¢alkyINR'R"
or -S(Cy.¢alkyl); or R’ is a saturated, partially-saturated or unsaturated 4-
or 5-membered ring heterocycle containing a single nitrogen atom,
wherein the ring is substituted with 0, 1 or 2 substituents independently
selected from halo, Ciphaloalkyl and C;_salkyl.

Embodiment H: In another embodiment, in conjunction with any
one of the above and below embodiments, R is independently, at each
instance, R¥, C1haloalkyl, halo, cyano, nitro, -C(=O)R?, -C(=O)OR?,
-C(=0)NRR?, -C(=NR*)NRR?, -OR?, -OC(=0)R?, -OC(=O)NR'R®,
-OC(=0)N(RY)S(=0),R?, -OCyalkyINR’R?, -OC;.salkylOR?, -SR”,
-S(=0)R?, -S(=0)R?, -S(=0);NR'R?, -S(=0)1:N(R"*)C(=O)R’,
-SEO0)NRHC(=0)0R?, -S(=0).NRHC(=0)NRR’, -NRR?,
NRHCEOR?, -N(R*C(=0)0R?, -N(Ra)C(=O)NRaRa,
N(RHCENR)NRR?, -NRHS(=0)R?, -N(R*)S(=0),NR'R?,
-NR?C;.alkyINR’R® and -NR?C;.salkylOR".

In another embodiment, in conjunction with any one of the above

and below embodiments, R” is H.
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In another embodiment, in conjunction with any one of the above
and below embodiments, R is C 1-salkyl, Ci4haloalkyl, halo.

Embodiment I: In another embodiment, in conjunction with any
one of the above and below embodiments, R’ is independently, at each
instance, Cs.salkyl or Cy.,haloalkyl.

In another embodiment, in conjunction with any one of the above
and below embodiments, R’ is Cs.salkyl.

In another embodiment, in conjunction with any one of the above
and below embodiments, R is -C(CHa)s.

In another embodiment, in conjunction with any one of the above
and below embodiments, R’ is ~CFs.

Embodiment J: In another embodiment, in conjunction with any one of the
above and below embodiments, R® is independently, at each instance, H, R,
Ci4baloalkyl, halo, cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NRR?,
-C(=NR"NR'R’, -OR?, -OC(=O)R?, -OC(=0)NR®R?, -OC(=O)N(R*S(=0),R?,
-0C2.alkyINR"R?, -OCy.6alkylOR?, -SR?, -S(=O)R?, -S(=0),R?, -S(=0),NR*R?,
-S(=0):NRHC(=0)R?, -S(=0),N(R*C(=0)OR?, -S(EO0RNRHC(=O)NRR?,
-NR'R?, -N(R*)C(=0)R?, -N(R*C(=0)OR?, -N(R*)C(=0)NR’R®,
-NR)C(ENRHNRR?, -NR)S(=0),R?, -N(RY)S(=0),NR?R?,
-NRC,6alkyINR'R® and -NR’C.salkylOR?; and R’ is independently, at each
instance, R, R", -OR®, -OR?, -0Cy6alkyINR*R®, -OC,.alkylOR®, -NR*R®,
-NR'R", -NR*C;.¢alkyINR'R®, -NR*C,.5alkylOR®, -CO;R®, -OC(=0)R®, -C(=O)R®,
-C(=O)NR'R’, -C(=0)NR'R", -NR*C(=0)R’, -NR’C(=0)R", -NR*C(=0)NR'R",
-NR*CO,R’, -C).salkylOR®, -Cy.salkyINR’R®, -S(=0),R", -S(=0),NR°R®,
-NR’S(=0),R", -OS(=0),R", -OC(=0)NR’R®, -OR", -0C,.¢alkyINR*R",
-0C;.6alkylOR", -NR*C;galkylNR*R", -NR"C, salkyINR*R?, -NR"C,galkylOR?,
-NR’C2.5alkylOR", -CO,R", -OC(=O)R", -C(=O)R", -C(=0)NR*R", -NR°C(=O)R",
-NR'C(=0)R?, -NR"C(=0)NR’R?, -NR°C(=0)NR’R?, -NR"CO,R®, -NR°CO,R’,
-C1.5alkylOR", -Cy.salkyINR'R", -S(=0),R", -S(=0),NR°R", -NR*S(=0),R",
NR"$(=0),R?, -OS(=0);R" or -OC(=0)NR*R".

Embodiment K: In another embodiment, in conjunction with any one of
the above and below embodiments, R® is H and R® is R®, RF, -OR®, -OR",
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-OCy.6alkyINR®R®, -OCy.salkylOR®, -NR'R®, -NR*R", -NR*C, ¢alkyINR’R®,
-NR?Cy.6alkylOR’, -CORE, -OC(=0)R", -C(=0)R°, -C(=0)NR’R®, -C(=0)NR*R",
-NR*C(=0O)R®, -NR*C(=0)R", -NR*C(=0)NR’R’, -NR*CO,R®, -C;.salkylOR®,
-C1.6alkyINR?R®, -S(=0),R°, -S(=0),;NRR®, -NR*S(=0),R®, -OS(=0),R",
-OC(=0)NRR’, -OR", -OCy.salkyINR’R”, -OC;¢alkylOR", -NRC;_galkyINR*R",
NR"C,.¢alkyINR®R?, -NR"C, alkylOR?, -NR?*C;.¢alkylOR", -CO,R", -OC(=O)R",
-C(=0)R”, -C(=0)NR’R", -NR°C(=0)R?, -NR'C(=0)R? -NR"C(=0)NR°R?,
-NR°C(=0)NR’R?, -NR"CO,R?, -NR°CO,R?, -Cy.galkylORY, -C;.alkyINR*R,
-S(=0)uR", -S(=0),NR*R", -NR*S(=0),R", -NR!S(=0),R?, -OS(=0),R" or
-OC(=0)NR*R™,

In another embodiment, in conjunction with any one of the above and
below embodiments, R® is independently, at each instance, RX Ci-shaloalkyl, halo,
cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NR’R?, -OR?,
-OC(=0)R?, -OC(=O)NR*R?, -OC(=O)N(RY)S(=O,R?, -0C,.calkyINR?R?,
-0C,.6alkylOR?, -SR?, -S(=0)R?, -S(=0),R?, -S(=0),NR°R?,
-S(=0),NR*C(=0)R? -S(=0):NR*C(=0)OR?, -S(=0),N(R*C(=O)NR’R?,
NRPR?, -N(RHC(=O)R?, -N(RYC(=0)OR?, -N(R*)C(=0)NR?R?,
NRHC(ENRINR)R, -N(RH)S(=0)R?, -NRYS(=0),NR*R?,
-NRC,6alkyINR*R® and -NR®C,.¢alkylOR?; and R’ is independently, at each
instance, R%, R", -OR®, -OR", -OC;.alkyINRR®, -OC;.¢alkylOR®, -NR?R®,
NR’R, -NR*Cy.salkyINRR®, -NR’C,.6alkylOR®, -CO,R®, -OC(=0)R®, -C(=O)R",
-C(=0)NR’R’, -C(=0)NRR”, -NR*C(=0)R®, -NR*C(=O)R", -NR*C(=O)NR’R’,
NR*CO,R®, -C;.5alkylOR®, -C;.6alkyINR?R®, -S(=0),R", -S(=O),NR°R®,
-NR*S(=0),R’, -0S(=0),R°, -OC(=0)NR’R’, -OR", -OC, salkyINR*R",
-0Cy.6alkylOR”", -NR?C, salkyINR*R", -NR"C,.alkyINR*R?, -NRC;.¢alkylOR?,
NR?C,6alkylOR", -CO,R", -OC(=0)R", -C(=0)R", -C(=0)NR’R, -NR°C(=0)R?,
-NR"C(=0)R?, -NR"C(=0)NR’R?, -NR°C(=0)NR’R?, -NR'CO,R? -NR°CO,R?,
-C1.5alkylOR", -C.¢alkyINR'R", -S(=0),R", -S(=0),NR*RE, -NR*S(=0),R",
-NR"S(=0),R? -OS(=0),R" or -OC(=0)NR’R".

Embodiment L: In another embodiment, in conjunction with any one of
the above and below embodiments, R® is independently, at each instance, R%, R,
-OR’, -0C,.¢alkyINR®R®, -OC2.salkylOR®, -NRR®, -NR?R", -NR*C;.¢alkyINR?R®,
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-NR’Cy.6alkylOR’, -CO,R’, -OC(=O)R’, -C(=0)R°®, -C(=0)NR’R", -NR*C(=O)R°,
-NR*C(=O)R", -NR*C(=0)NRR®, -NR*CO,R’, -C,.salkylOR’, -C.¢alkyINRR’,
-S(=0)sR°, -S(=0),NR*R’, -NR*S(=0);R’, -OS(=0),R®, -OC(=0)NR?R®, -OR",
-0C2.6alkyINR’R®, -OC5.alkylOR", -NR*C, salkyINR*R", -NR'C, ¢alkyINR*R®,
-NR"C;.salkylOR?, -NR’C;.¢alkylOR", -CO,R", -OC(=O)R", -C(=0)NRR",
-NR°C(=0)R?, -NR"C(=0)R?, -NR"C(=0)NR’R?, -NR°C(=0)NR?R?, -NR"CO,R?,
-NR°CO,R?, -C.5alkylOR", -Cy.¢alkyINR?R®, -S(=0),R", -S(=O),NR*R",
-NRS(=0),R", -NR"S(=0),R?, -OS(=0),R" or -OC(=0)NR’R"; and R’ is
independently, at each instance, H, R, C 1shaloalkyl, halo, cyano, nitro,
-C(=O)R?, -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NR®R?, -OR? -OC(=O0)R?,
-OC(=0)NRR?, -OC(=O)N(RHS(=0);R", -OC3.6alkyINR*R?, -OC; salkylOR?,
-SR?, -S(=O)R?, -S(=0),R?, -S(=0),NRR?, -S(=0),N(R*)C(=0)R®,
-S(=0RNR*C(=0)OR?, -S(=0),NR*)C(=0)NR’R?, -NR*R?, -N(R*)C(=0)R?,
-NRH)C(=0)OR? -NRY)C(=0)NR'R?, -NR)C(=NRIHNRR?, -N(R%)S(=0),R",
NRY)S(=0)NR"R?, -NR*C,.salkyINR*R® and -NR*C,.¢alkylOR?.

In another embodiment, in conjunction with any one of the above and
below embodiments, R® is independently, at each instance, R®, R, -OR®,
-OCy.galkyINRR®, -OC;.salkylOR’, -NR°R®, -NR*R", -NR?C;.alkyINR?R®,
-NRCy.6alkylOR’, -CO,R®, -OC(=O)R®, -C(=0)R’, -C(=0)NR’R", -NR*C(=0O)R°,
-NR’C(=O)R", -NR*C(=0)NR’R’, -NR*CO,R®, -C.salkylOR®, -C; 4alkyINR’R®,
-S(=0)uR’, -S(=0),NRR’, -NR*S(=0),R", -OS(=0),R°®, -OC(=0)NR’R®, -OR",
-0C;.6alkyINR*R", -OC,.5alkylOR", -NR’C,.¢alkyINR*R", -NR"C, ¢alkyINR?R?,
-NR"Cy.salkylOR?, -NR?C5.salkylOR", -CO,R", -OC(=0)R", -C(=0)NR*R",
NR°C(=0)R’ -NR"C(=0)R?, -NR"C(=0)NR’R?, -NR°C(=O)NR?R?, -NR"CO,R?,
-NRCO,R?, -Cy5alkylOR", -C1.¢alkyINR'R", -S(=0),R", -S(=0);NR*R",
NR*S(=0),R", -NR"S(=0),R?, -OS(=0),R" or -OC(=0)NR’R"; and R’ is H.

In another embodiment, in conjunction with any one of the above
and below embodiments, R? is independently, at each instance, R, R",

-OR’, -OCy.6alkyINR’RS, -OC;.6alkylOR®, -NR?R®, -NR*R",
-NRC,.6alkyINR’R®, -NR?C,.6alkylOR’, -CO;R®, -OC(=O)R’, -C(=O)R",
-C(=0)NRR", -NR*C(=0)R®, -NR*C(=0)R", -NR*C(=0)NR'R",
-NR*CO2R’, -Cy galkylOR®, -C1.6alkyINR'R®, -S(=0),R", -S(=0),NR*R’,
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NRS(=0),R°, -OS(=0),R°, -OC(=0)NRR®, -OR", -OC;.calkyINR'R",
-0C,.¢alkylOR, -NR?C,.¢alkyINR*R", -NR"C;.calkyINR"R®,
_NR"C, alkylOR?, -NR*C,.¢alkylOR?, -CO,R", -OC(=O)R”,
-C(=0)NR®R", -NR°C(=O)R?, -NR"C(=O)R?, -NR"C(=0)NR'R’,
NR°C(=0)NR°R?, -NR"CO,R?, -NR°CO;R", -C;.salkylOR",
-CpealkyINR*R?, -S(=0),R", -S(=0),NR*R", -NR*S(=O)R",
NRPS(=0),R? -OS(=0),;R" or -OC(=0)NR"R"; and R’ is R,
C;4haloalkyl, halo, cyano, nitro, -C(=0)R? -C(=0)OR?, -C(=0)NR'R’,
-C(ENRYNRR?, -OR?, -OC(=0)R?, -OC(=O)NR'R’,
-OC(=0)N(RS(=0);R?, -OC,.salkyINR'R?, -OC.alkylOR®, -SR®,
_S(=0)R?, -S(=0),R?, -S(=0);NR'R?, -S(=0),N(R*)C(=O)R",
_S(EORNRHC(FO)OR?, -S(=0)NRYHC(=0)NR'R?, -NRR’,
NRYHC(=0)R?, -N(R*C(=0)OR?, -NR*C(=O)NR'R’,
NERYHCENRHNRR?, -N(R)S(=0)R?, -NR)S(=0)NRR’,
NR?C,.¢alkyINR?R® and -NR*C; salkylOR".
In another embodiment, in conjunction with any one of the above and
below embodiments, at least one of R5, R6, R, R®and R’ is tert-butyl or CFs.
Tn another embodiment, in conjunction with any one of the above and
below embodiments, R' is independently, at each instance, selected from H, halo,
C,.salkyl, C14haloalkyl, cyano, nitro, -OH, -NHy, -SH, -C(=O)RY, -C(=0)OR",
-C(=0)NR®R¥, -C(=NR*)NR'R¥, -OH, -NHz, -OR", -OC(=O)R", -OC(=0)NR’RE,
-OC(=0)N(RHS(=0),RY, -0C; alkyINR'RE, -OC,.salkylORY, -SRY, -S(=O)R",
-S(=0),R%, -S(=0),NR'R, -S(=0),N(R*)C(=O)R", -S(=0),N([R*)C(=0)OR",
_S(=0);N(RY)C(=0)NRR, -NR*R¥, -N(R*)C(=O)RY, -N(R*)C(=0)OR,
N(RHC(=O)NR®RE, -NRHCENRHNRRY, -NR)S(=0)R",
N(RYS(=0);NR*RE, -NR*C; ¢alkylNR'R", NR’C,.¢alkylOR, -C(=O)R’,
_C(=0)OR, -C(=O)NR'R’, -C(=NR*)NR'R’, -OR’, -OC(=O)R’, -OC(=0)NR'R/,
-OC(=0)N(RHS(=0)R’, -OC(=0)NR)S(=0)R", -OC.calkyINR'R,,
-0C,.6alkylOR’, -SR, -S(=O)R’, -S(=0),R’, -S(=0);NRR’,
_S(=0),NRHC(=0)RE, -S(=0),NR*)C(=O)R’, -S(=0),N(R')C(=0)OR",
-S(=0):NR*)C(=0)OR, -SE0)NR)C(=0)NRR, -S(=0),N(R*)C(=0)NR" i
NR®R', NRHC(=0)RY, NRIHCEO)R', -NR)C(=0)ORY, -N(R})C(=0)OR,
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NRHC(=0)NRRE, -N(R*)C(=O)NRR’, -N(R)C(=NR*)NR'RY,
NRHCENRYNRRE, -NR)HSE0)RY, NR?)S(=0)R’, N(R)S(=0),NRR,
NRHS(=0),NRR’, -NRIC,.calkyINR*RY, -NR?C;.alkylNR’R’, -NR'C.¢alkylOR®
and -NRan_-salkleRi; or RY is a saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R¥, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=O0)RY, -C(=0)OR", -C(=O)NR’R",
C(ENRYNRRE, -OR¥, -OC(=0)RK, -OC(=0)NR’RY, -OC(=O)N(R})S(=O):R",
-0C,.¢alkyINR'R, -OC,.¢alkylOR, -SRY, -S(=0)R¥, -S(=0),R, -S(=0),NR'R",
_S(E0)NRYC(=O)RE, -S(=0):NR)C(=0)ORY, -S(=0);N(R*)C(=0)NR'R,
NRRE, -N(RYC(=0)RY, -N(R*)C(=0)OR¥, -N(R*)C(=O)NR’R,
NRHCENRHNRIRY, -NRH)S(EO)RY, -N(R?)S(=0):NR'R,
NR*C,.alkyINRRE, -NR*Cy.calkylORY, -C(=O)R’, -C(=0)OR, -C(=0)NR'R/,
-CENRHNRR, -OR’, -OC(=0)R', -OC(=0)NR*R’, -OC(=O)N(R*)S(=0).R’,
~OC(=0)N(R)S(=0):RY, -OC,.calkyINR'R’, -OC; 6alkylOR’, -SR’, -S(=O)R’,
_S(=0)R!, -S(=0),NRR’, -S(=0),NR)C(=O)RY, -S(=0);N(R*)C(=O)R/,
-S(=0),N(RHC(=0)ORY, -S(=0,NR})C(=0)OR’, -S(=0),N(R)C(=0)NR'R",
-S(=0RNRYC(E0)NRR!, -NRR, -NR)C(=0)RY, -N(R*)C(=O)R},
N(R)C(=0)OR, -N(R*)C(=0)OR’, NR)C(=0)NRRY, -N(R*)C(=O)NR'R/,
NRHCENR)NRRE, -NRHC(ENRINRR, -N(RHS(=0)R, -NRHS(=O):R,,
NR)S(=0),NRRE, N(RHS(=0),NR'R’, -NR'C, ¢alkyINR'R,
NR®C,.¢alkyINR?R’, -NRIC,.¢alkylOR* and -NR*C;.alkylOR’; or R' is C;4alkyl
substituted by 0, 1, 2 or 3 groups selected from C;4haloalkyl, halo, cyano, nitro,
-OH, -NHa, -SH, -C(=O)RY, -C(=0)OR¥, -C(=O0)NR'R, -C(=NR*)NR'R", -OR",
-OC(=0)NR°R, -OC(=0)N(R)S(=0):R", -0C,-calkyINRR¥, -OC;.calkylOR",
-SR¥, -S(=0)R, -S(=0),RE, -S(=0),NR'RY, -S(=0);N(R})C(=O)R",
-S(=0),N(RYC(=0)ORE, -S(=0),NR*)C(=0)NR’RY, -NR*R¥, -N(R*)C(=O)R",
N(R*C(=0)ORE, -N(RH)C(=O)NR'RF, -NR)C(ENRY)NRRE, -N(R)S(=0)R",
N(RY)S(=0);NR'R¥, -NR*C,.¢alkyINR'RY, -NR*C5.62lkylORY, -C(=O)R’,
-C(=0)OR., -C(=0)NR®R', -C(=NRHNR'R', -OR’, -OC(=0)R, -OC(=0)NR'R’,
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~OC(=0)NRS(=0):R’, -OC(=0)NRHS(=0);R", -OC;.salkyINRR’,
-0C,.¢alkylOR., -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR°R,
-S(=0;NR)C(=O)RY, -S(=0)NR*)C(=O)R’, -S(=0),N(R)C(=0)OR",
_S(=0);N(R?)C(=0)OR, -S(=0),N(R)C(=O)NR’R, -S(=0);N(R*)C(=0)NR'R/,
NRR, -NRHC(=0)RE, -NRHC(=O)R’, -NR)C(=0)OR, -N(R*)C(=0)OR,,
NRHC(EO)NRRY, -N(R?)C(=0)NR’R’, -N(R)C(=NR*)NRR,
NRHCENRONRRY, NRHS(=0)RE, -NRDS(=0)RY, -N(R)S(=0),NR'R",
N(RHS(=0),NR’R., -NRIC,.¢alkyINR'RK, -NRC,.salkyINR*R’, -NR'C;.salkylOR"
and -NR*C,.¢alkylOR’.

In another embodiment, in conjunction with any one of the above and
below embodiments, R* is H.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is independently, at each instance, selected from halo,
Cy.salkyl, Cy4haloalkyl, cyano, nitro, -OH, -NHj, -SH, -C(=O)R¥, -C(=0)OR,
-C(=O)NR’RY, -C(¥NRa)NRaRk, -OH, -NH,, -OR¥, -OC(=0)R¥, -OC(=0)NR"R,
~OC(=0)N(RYS(=0)RY, -OC,.calkyINR’RY, -OC,.salkylORY, -SR, -S(=O)R",
-S(=0),R¥, -S(=0),NR°R, -S(=0),N(R*)C(=O)RY, -S(=0);N(R*)C(=O)OR,
-S(=0),N(RY)C(EO)NRR, -NR'RK, -N(R*)C(=0)RY, -N(R*»C(=0)OR,
NRHC(=0)NRR, -NRHCENRYNRRE, -N(R?)S(=0),R",
N(R¥S(=0),NRRE, -NR*C,.¢alkyINR*R, -NR*C,.salkylORY, -C(=O)R,
-C(=0)OR’, -C(FO)NR°R’, -C(=NR})NR°R’, -OR’, -OC(=0)R’, -OC(=0)NR'R/,
~OC(=0)N(R}S(=0);R’, -OC(=O)NR)S(=0)R, -OC5.salkyINR’R’,
-0C,.alkylOR’, -SR, -S(=O)R’, -S(=0)R’, -S(=0),NR°R’,
-S(=0),NRHC(EO)R, -S(=0),NR*)C(=O)R’, -S(=0);N(R)C(=0)OR,
-S(=0),N(R*C(=0)OR, -8(=0);NR)C(=0)NR'R, -S(=0),NR*C(=0)NR'R’,
ANRR., -NRHC(E=O)RE, -NRHC=O)R,, -NR)C(=0)ORY, -N(R*C(=0)OR,
N(RHC(=0)NR'RY, -NR*)C(=0)NR’R’, -N(R)C(=NR)NR'R,
NRHCENRONRRRY, NRHS(=0)R, -NRHS(=0)R’, -N(R)S(=0),NR'R,
N(RHS(=0),NR’R., -NRIC;.¢alkyINR'RK, -NR?C;.salkyINRR’, -NR 'Cz.salkylOR"
and -NRaC2_6a1ky10Ri; or R is a saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10~ or 11-membered bicyclic ring

containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
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than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R¥, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=O)R¥, -C(=0)OR¥, -C(=0)NR"R’,
_CENRYNRRE, -ORY, -OC(=0)R, -OC(=0)NR*RK, -OC(=0)N(R*)S(=O)R",
-0C,.6alkyINR®RE, -OC;.¢alkylORY, -SRY, -S(=0)R¥, -S(=O)RY, -S(=0),NR'R’,
-S(=0),N(RYC(=0)RY, -S(=0);NR*C(=0)ORY, -S(=0),N(R*)C(=0)NR"R",
NRRE, -N(RH)C(=0)R, -N(RY)C(=0)ORY, -N(R*)C(=0)NR’R,
NRHCENRINRRY, -NRHS(=0):RY, -N(RY)S(=0),NRR",
NRC,.¢alkyINR'RE, -NR*C,.¢alkylOR, -C(=O)R’, -C(=0)OR, -C(=O)NR'R/,
_C(=NRYNRR', -OR’, -OC(=0)R}, -OC(=0)NR*R’, -OC(=O)N(R})S(=O)R},
~OC(=O)NR)S(=0),RE, -OC,.salkyINR'R’, -OC; alkylOR’, -SR’, -S(=O)R},
-S(=0)R’, -S(=0),NR*R’, -S(=0),NR)C(=O)RY, -S(=0),N(R*)C(=O)R/,
-S(=0),N(R)C(=0)OR¥, -S(=0),NR*C(=0)OR’, -S(=0);N(R)C(=O)NR'R",
-S(=0),N(RHC(EONRR', -NR'R, NR)C(=O)RY, -NR*C(=O)R},
NRHC(=0)ORY, -NR*HC(=0)OR’, NR)HC(=0)NR'RY, -N(R*C(=0)NR'R/,
NRHCENRINRSRE, -NRYC(ENRYNRRY, -NR)S(=0),RY, -NR)S(=O)R’,
N(RHS(=0),NR*RE, -N(R})S(=0),NR*R’, -NR'C;,alkylNR’R",
NR®Cy.calkyINR’RY, -NR'C,.alkylOR* and -NR*C;.¢alkylOR’; or R' is Cjalkyl
substituted by 0, 1, 2 or 3 groups selected from C;shaloalkyl, halo, cyano, nitro,
-OH, -NH,, -SH, -C(=0)R¥, -C(=0)ORY, -C(=0)NR'RF, -C(=NR®)NR’R", -OR",
-OC(=0)NR'RE, -OC(=0)N(RY)S(=0),R¥, -OC;calkyINR’R¥, -OC5.6alkylOR",
-SR¥, -S(=O)R, -S(=0),R¥, -S(=0),NR*R, -S(=0),N(R*)C(=O)R’,
-S(=0),N(R*)C(=0)ORY, -S(=0),NR})C(=O)NR'RK, -NR'R, -NR*)C(=O)R",
NRYC(=0)ORE, -NR)C(=0)NR'RY, NRHC(ENRY)NRRY, -N(RHS(=0)%R",
NRYS(=0),NR®RE, -NR*C,.alkyINRRE, -NR*C,.salkylORY, -C(=O)R/,
-C(=0)OR!, -C(=0)NRR’, -C(=NR®NR'R', -OR’, -OC(=O)R’, -OC(=O)NR'R/,
-OC(=O)N(R?S(=0);R’, -OC(=0)N(R)S(=0),R¥, -0C; alkyINR'R},
-0Cy.calkylOR’, -SR', -S(=O)R’, -S(=O)R’, -S(=0);NR*R,
-S(=0)NR)C(=0)RY, -S=0)NR)C(=O)R', -S(=0),NR)C(=0)OR",
-S(=0),N(R})C(=0)OR, -S(=0):N(R})C(=0)NRRY, -S(=0);N(R*)C(=O)NR'R’,
NRR, NRHC(EO)RY, NRHC(EO)R,, -NR)C(=0)OR¥, -N(R*)C(=0)OR/,
NRHC(=0)NRRE, -N(R?)C(=O)NRR', -N(R)C(=NR*NR*R",
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NRYHCENRHNRRY, -NRHS(=0),RE, -NRHS(E0,R!, -N(RHS(=0),NR*R¥,
N(RYS(=0);NR®R’, -NR'C,.¢alkyINR’R¥, -NRC,.¢alkyINR*R', -NRIC,.¢alkylOR*
and -NR*C;.¢alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, RYis independently, at each instance, selected from H,
cyano, nitro, -OH, -NHj, -SH, C;.galkyl, C;4haloalkyl, -C(=O)R¥, -C(=0)OR,
-C(=0)NR'R, -C(=NR*NR’RY, -ORY, -OC(=0)R, -OC(=0)NR’R,
-OC(=0)N(R*S(=0):R, -0C,.¢alkyINR®RE, -OC,.6alkylORY, -SR¥, -S(=0)R¥,
-8(=0);R", -S(=0)NR'R’, -S(=0),N(R*)C(=O)R", -S(=0);N(R*)C(=0)OR",
-S(=0):N(R})C(=0)NRRF, -NR*R¥, -N(R*C(=0)RE, -N(R*)C(=0)OR,
NERHCE=0)NR'RE, NRHCENRHNRRY, -N(R?)S(=0),RE,
NR»S(=0)NR*R, -NR*C,.¢alkyINRR¥, -NR’C,.alkylORY, -C(=O)R’,
-C(=0)OR’, -C(=O)NR"R’, -C(=NR*NR’R’, -OR’, -OC(=O)R’, -OC(=O)NR’R’,
-OC(=0)N(R?S(=0),R’, -OC(=0)N(R})S(=0),R¥, -0C,¢alkyINR’R’,
-0C,.4alkylOR’, -SR!, -S(=0)R!, -S(=0),R’, -S(=0),NRR’,
-SE0)NR)CEOIRY, -S=0)NRYC(=O)R), -S(=0),N(R)C(=0)OR",
-S(=0)N(R*C(=0)OR!, -S(=0),NR)C(=O)NRRK, -S(=0),NR*C(=0)NR?R',
NRR’, -N(R)C(=0)RY, -NRHC(=O)R’, -N(R)C(=0)OR, -N(R?)C(=0)OR’,
NRHC(=0)NRRY, -N(RHC(=0)NRR, -NRHC(=NR*)NR?R,
NRYHCENRYNRR', -NRHS(=0)RY, -N(RHS(=0),R!, -NRHS(=0),NR*RK,
NRY)S(=0),NR*R’, -NRIC,.¢alkyINR?RE, -NR?C,.¢alkyINR*R’, -NR'C,, ¢alkylOR*
and -NR?C,.alkylOR’; or R!! is a saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1,2 or 3 groups selected from R, halo, cyano, nitro -OH, -NH,, -SH,, -C(=O)R¥,
-C(=0)ORY, -C(=0)NRR, -C(=NR*)NR°R, -OR¥, -OC(=0)R, -OC(=0)NR’R,
-OC(=O)N(RY)S(=0)R¥, -0C,.salkyINR*RF, -OC;.¢alkylORY, -SRX, -S(=O)R,
-S(=0):RY, -S(=0),NR*RY, -S(=0);,NR*C(=0)RY, -S(=0),N(RYC(=0)OR,
-S(=0):NR)C(=0)NRRE, -NRRY, -N(R*)C(=0)R, -N(R?)C(=0)OR,
NRHC(=0)NRRE, -NRYHC(ENRHNRRY, -N(R?)S(=0),RK,
NRHS(=0),NR*RK, -NR*Cy.6alkyINR'RY, -NR*Cy.¢alkylORY, -C(=O)R’,
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-C(=0)OR, -C(=O)NR’R’, -C(=NR)NR’R}, -OR’, -OC(=O)R’, -OC(=0)NR'R,
-OC(=0)NR»S(=0):R’, -OC(=0)NR})S(=0),R¥, -OC;.¢alkyINR’R’,
-0Cy.6alkylOR’, -SR', -S(=0)R’, -S(=0),R’, -S(=0),NRR’,
-S(=01:NR)C(=O)R’, -S(=01:NRC(=0)R’, -S(=0),N(R)C(=0)OR,
-S(=0RNRYC(=0)OR’, -S(=0),N(R)C(=0)NRR, -S(=0),N(R*)C(=0)NR*R.,
NR'R, -NR)C(=0)R, NRY)C(=O)R', NR)C(=0)OR, -N(R*C(=0)OR],
NRHC(=0)NRRE, -NRY)C(=0)NRR', -N(R)C(=NR*)NRRX,
NRHCENR)NR'R, -NRHS(=0)RE, -NRHS(=0)R’, -NRHS(=0),NR*RE,
NR*)S(=0),NR"R’, -NR'C,.salkyINR*R¥, -NR°C, salkyINR’R’, -NR'C,.¢alkylORX
and -NR?C,.¢alkylOR’; or R'! is Ci.4alkyl substituted by 0, 1, 2 or 3 groups
selected from Cy4haloalkyl, cyano, nitro, -OH, -NH,, -SH, -C(=O)R,
-C(=0)ORY, -C(=0)NR'R, -C(=NR®)NRR, -OR, -OC(=0)R¥, -OC(=0)NR’R¥,
-OC(=0)N(R)S(=0):R", -OC;salkyINR’R, -OC; alkylORY, -SR¥, -S(=0)R,
-S(=0)2R", -S(=0),NR*RY, -S(=0),N(R*)C(=O)R¥, -S(=0);N(R*C(=0)OR¥,
-S(=0);N(R*)C(=0)NRRF, -NR*R¥, -N(RY)C(=O)RF, NR"C(=0)O0R’,
NRY)C(E0)NR'RY, -N(RY)C(=NRY)NRRF, -N(R*)S(=0),R,
NR)S(=0),NR’R, -NR*C,.¢alkyINR*RE, -NR*C,.¢alkylORY, -C(=O)R},
-C(=0)OR’, -C(=0)NR"R}, -C(=NR*NR'R’, -OR', -OC(=O)R’, -OC(=0)NR"R,
-OC(=0)N(RH)S(=0)R’, -OC(=0)N(RHS(=0),R¥, -OC;salkyINR*R’,
-0C,.5alkylOR, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR*R,
-S(=0)2NR)CEO)R', -S(=0)NRHC(=0)R’, -S(=0);N(R)C(=0)OR",
-S(=0):NR*)C(=0)OR/, -S(=0);N(R)C(=0)NR"RE, -S(=0);N(R*)C(=0)NR*R’,
-NR'R, -NR)C(=O0)R, -NRHC=O)R', -NR)C(=0)ORY, -N(RH)C(=0)OR.,
N(RHC(=0)NR’RY, -NR})C(=0)NR*R’, -N(R)HC(=NRNRRK,
-NRHCENRY)NR'R), -N(RHS(=0),RY, -N(R®)S(=0):R', -N(R)S(=0),NR*R¥,
NRYHS(=0),NRR’, -NR'C;.¢alkyINR*R¥, -NR*Cy.¢alkyINR?R’, -NRIC,.salkylOR¥
and -NR?Cy.6alkylOR’; or R!® and R!! together are a saturated, partially-saturated
or unsaturated 3-, 4~ or 5-atom bridge containing 1, 2 or 3 atoms selected from O,
N and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, R, R¥, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)R, -C(=0)OR, -C(=0)NR’R, -C(=NR*NR’RY, -OR¥, -OC(=0)R,
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-OC(=0)NRR’, -OC(=0)N(R*S(=0),R¥, -OC,.¢alkyINR’R¥, -OC,.¢alkylORY,
-SRY, -S(=O)R, -S(=O);R¥, -S(=0),NR*R¥, -S(=0);N(R*)C(=0)R",
-S(=01NRC(=0)OR, -S(=0),N(R*C(=0)NR'RK, -NR*RE, -N(R*)C(=O)RY,
N(R)C(=0)OR, -NRY)C(=O)NR’RY, -N(R®)C(=NR)NRR, -N(R)S(=O)RE,
NRH)S(=0)NRRY, -NR?C,.¢alkyINR*RE, -NR*C,.¢alkylORY, -C(=O)R’,
-C(=0)OR), -C(=0)NR"R’, -C(=NR*NR'R’, -OR’, -OC(=O)R’, -OC(=O)NR*R},
-OCEONRHS(=0),R’, -OC(=0)N(R)S(=0),R, -OC; alkyINRR’,
-0C2.alkylOR’, -SR’, -S(=O)R’, -S(=0),R’, -S(=0),NR°R’,
-S(=0)NR)C(=0)RY, -S(=0),NR*C(=O0)R’, -S(=0),N(R))C(=0)OR¥,
-S(=01NR")C(=0)OR’, -S(=0),N(R)C(=0)NR'R, -S(=0),N(R)C(=O)NR*R,
-NR'R, -NR)C(=0)R¥, -NRY)C(=O)R’, -NR)C(=0)OR¥, -N(R*)C(=0)OR,
NR)HC(E=0)NRRE, N(R?C(=0)NR*R’, -N(R')C(=NR*NRRE,
-NR)CENR)NRR', -NRHS(=0),R, -NRH)S(=0),R’, -N(RHS(=0);NR°RE,
NR)S(=0),NR"R, -NR'C, salkyINR’R, -NR*C; ¢alkyINRR’, -NRC,¢alkylOR¥
and -NR*Cy.alkylOR’; or R'® and R" together are a saturated or partially
unsaturated 3-, 4- or S-carbon bridge, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, ~OH, -NH,, -SH,
-C(=0)RY, -C(=0)OR", -C(=0)NR'R, -C(=NR})NR'RY, -OR, -OC(=O)R¥,
-OC(=0)NR'R, -OC(=0)N(R*)S(=0),R, -OC,.¢alkyINR*R¥, -OC, galkylORY,
-SRY, -S(=0)RY, -S(=0),R", -S(=0),NRRY, -S(=0),N(RY)C(=O)R¥,
-S(=0):N(R*)C(=0)OR, -S(=0);N(R*)C(=0)NR’R¥, -NRR, -N(R})C(=O)RE,
-N(R"C(=0)ORY, -NR*C(=0)NR*RY, -NR*)C(ENRYNRRY, -N(RYS(=0),R,
N(R"S(=0)NR'R", -NR*C, alkyINR*R¥, -NR*C; ¢alkylORY, -C(=O)R,
-C(=0)OR', -C(=O)NR’R’, -C(=NR*NR'R’, -OR’, -OC(=0)R’, -OC(=O)NR*R.,

-OC(=0)N(R®)S(=0)R’, -OC(=0)N(R)S(=0),RY, -OC,calkyINR*R’,

-0C;.62lkylOR’, -SR’, -S(=O)R’, -S(=0);R’, -§(=0),NR°R,
-S(E0RNR)C(=O)R’, -S(=0)2NR)C(=O)R', -S(=0),NR)C(=0)OR",
-S(=0):N(R*)C(=0)OR., -S(=0);N(R)HC(=0)NR'R¥, -S(=0),N(R*)C(=O)NR°R’,
-NRR', -NR)C(=O0)R", -NRHC(=O)R', -NR)C(=0)OR, -N(R*)C(=0)OR,
NR)C(E=0)NR'RY, -NRY)C(=0)NRR’, -N(R)C(=NR*NRR,
-NR)CENR)NRR, -NRHS(=0);R", -NRHS(=0),R’, -N(R)S(=0),NR*RY,
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NR»S(=0),NRR’, -NR!C,.¢alkyINR?RE, -NR*C,.calkyINR*R’, -NRIC; salkylOR*
and -NR*C;.¢alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is independently, at each instance, selected from cyano,
nitro, -OH, -NH,, -SH, Cy.salkyl, C;4haloalkyl, -C(=O)R, -C(=0)OR,
-C(=0)NR'RY, -C(=NR*NRR¥, -OR, -OC(=0)R¥, -OC(=0)NR*R¥,
-OC(=0)N(R»S(=0);R, -OC;.¢alkyINR’RY, -OC;.¢alkylORY, -SR, -S(=O)R¥,
-S(=0)R", -S(=0),NRR¥, -S(=0),N(R*)C(=0)R¥, -S(=0),N(R*)C(=0)OR,
-S(=0),NR*)C(=0)NR'R¥, -NR*R¥, -N(R*)C(=0)RF, -N(R*)C(=0)OR¥,
NRHC(=O)NR'RE, -NRHC(=NRONRSRE, -N(RYS(=0),RY,
NR*»S(=0);NR*RY, -NR*C;.¢alkyINR?RE, -NR*C;.alkylOR, -C(=O)R’,
-C(=0)OR’, -C(=0)NRR’, -C(=NR*NR®R’, -OR’, -OC(=0)R’, -OC(=O)NR’R’,
-OC(=0)NRY)S(=0)R’, -OC(=0)N(R)S(=0),R¥, -OC,.calkyINR?R',
-0C,.alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR’R,
-S(=0)LNRHC(=0)RY, -S(=0),:NRYC(=O)R!, -S(=0),N(R)C(=0)OR,
-S(=0),N(RY)C(=0)OR, -S(=0),N(R)C(=0)NRR¥, -S(=0);N(R*)C(=0)NR’R’,
NRR!, -N(R)HC(=0)RK, -N(R*)C(=O)R’, -NRHC(=0)OR¥, -N(R*)C(=0)OR,
-N(R)C(=O0)NRRY, -N(R®)C(=0)NR'R’, -N(RHC(=NRH)NR’R,
NRHCENRYNRRY, -NRHS(EO)RY, -NRHS(=0)R’, -NRHS(=0),NR*R¥,
-N(R*S(=0),NR?R’, -NR'C,.5alkyINR?R¥, -NR*C,salkyINR’R’, -NRIC;.calkylOR
and -NR*C; 6alkylOR’; or R is a saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8~, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1, 2 or 3 groups selected from R, halo, cyano, nitro, -OH, -NHj,, -SH, -C(=O)Rk,
-C(=0)ORY, -C(=0)NR’R¥, -C(=NR*NR*R, -OR, -OC(=0)R¥, -OC(=0)NR*R¥,
-OC(=0)N(R*S(=0):RY, -OC;,.¢alkyINR?R¥, -OC,.¢alkylORY, -SR, -S(=O)R¥,
-S(=0),RY, -S(=0),NRR¥, -S(=0),N(R*)C(=0)R¥, -S(=0),N(R?C(=0)ORE,
-S(E0),NR*)C(=0)NR’RY, -NR?RY, -N(R*)C(=O)R, -N(R*C(=0)OR¥,
NR)C(=0)NRRY, -N(R*)C(=NR)NRRE, -N(R)S(=0),R¥,
NR*)S(=0),NR'RY, -NR*C,.salkyINR*R¥, -NR*Cy.¢alkylOR, -C(=O)R/,
-C(=0)OR’, -C(=0)NR?R’, -C(=NRA)NRR}, -OR, -OC(=0)R’, -OC(=O)NR’R,
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~OC(=0)N(RHS(=0)R., -OCEONR)S(=0):RY, -OC;.¢alkyINR'R,,
-0C,.6alkylOR’, -SR!, -S(=O)R, -S(=0),R’, -S(=0),NRR’,
-S(=0)2NR)C(=O)RY, -S(=0),N(R*)C(=O)R', -S(=0),N(R)C(=0)OR’,
-S(EORNRYC(=0)OR, -S(=0),NR)HC(=0)NR?RY, -S(=0),N(R*)C(=0)NR’R’,
NRR., NRHC(=0)RY, -NRI)C(=0)R!, -NR)C(=0)ORE, -N(R*)C(=0)OR,
NER)HC(=0)NR'RK, -NRHC(=0)NRR, -N(R)C(=NRHNR’R,
NRYC(ENRINRR, NRHSE0)RE, -NRYS(=0),R’, -N(R)S(=0),NR’R",
N(RHS(EORNRR!, -NRIC,.salkyINR*RE, -NR*Cy.6alkyINR*R’, -NR'C;.salkylOR"
and -NR?C,.salkylOR’; or R" is C;.4alkyl substituted by 0, 1, 2 or 3 groups
selected from C;.shaloalkyl, cyano, nitro, -OH, -NH,, -SH, -C(=O)R",
-C(=0)ORE, -C(=0)NR’R¥, -C(=NR*NRR¥, -OR¥, -OC(=0)R¥, -OC(=0)NR’R",
~OC(=0)N(RHS(=0)RY, -0C,.6alkyINR'RY, -OC.alkylORY, -SRY, -S(=0)R",
_S(=0),RY, -S(=0);NR*RK, -S(=0),NR})C(=O)RY, -S(=0);N(R*)C(=0)OR",
-S(=0),N(RYC(=0)NRRF, -NR°RF, -NR*C(=0)R¥, -N(R*)C(=0)OR",
NR)CEO)NR'RY, NRYHCENRONRRE, -NR?)S(=0):R,
N(R?S(=0),NRR, -NR*C,.¢alkyINR*R, -NR?*C,.¢alkylOR, -C(=O)R/,
-C(=0)OR, -C(=0)NR®R, -C(=NRHNR®R’, -OR’, -OC(=0O)R’, -OC(=0)NR’R’,
-OC(=0)N(RY)S(=0);R’, -OC(=0)NRHS(=0)R¥, -OC,.salkyINR’R’,
-0C,.6alkylOR’, -SR’, -S=0)R’, -S(=0),R’, -S(=0);NR*R,
-S(=0),NRHC(=O)R, -S(=0)NRH)C(=O)R, -S(=0);N(R)C(=0)OR",
-S(=0),N(R*C(=0)OR, -S(=0),NR)C(=0)NRR, -S(=0),N(R*)C(=O)NR'R/,
NR?R!, NRHCEO)RE, -NR?)CE=O)R', -NRHC(=0)ORF, -N(R*)C(=0)OR’,
NRHC(=0NR’RY, -NRYC(=0)NRR', -N(R)C(=NR*NR’RY,
NERHCENRINRRY, -NRHS(=0),RE, -NRY)S(=0),R’, -N(R)S(=0),NR’R¥,
NRHS(=0),NR’R’, -NR'C,.calkyINR*RE, -NR°C, 4alkyINRR’, -NR'C,.¢alkylOR"
and -NRaCZ-salkyIORi; or R!% and RM together are a saturated, partially-saturated
or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3 atoms selected from O,
N and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=0)RK, -C(=0)ORY, -C(=0)NR*R¥, -C(=NR*NRR, -OR¥, -OC(=O)R",
-OC(=0)NR*RE, -OC(=0)NR?S(=0),R¥, -OC;.¢alkyINR*RY, -OCsalkylOR",
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-SRY, -S(=0)R, -S(=0),R¥, -S(=0),NR°R, -S(=0),N(R})C(=O)R,
-S(=0):N(R*)C(=0)OR, -S(=0):N(R*)C(=0)NR'R, -NR°R¥, -N(R)C(=O)R¥,
-NR)C(=0)OR, -NRHC(=O)NRRK, -NRHCENRINRRY, -N(RYS(=0),RE,
-N(R?)S(=0):NR°R’, -NR*C;.calkyINR*RK, -NR*C;.¢alkylORY, -C(=O)R.,
-C(=0)OR’, -C(=0)NR’R}, -C(=NR})NR’R’, -OR', -OC(=0)R’, -OC(=0)NRR’,
-OC(=0)NRHS(=0)R’, -OC(=0)NR)S(=0),R, -OC,.calkyINR*R',
-0Cy.¢alkylOR’, -SR’, -S(=O)R’, -S(=0),R’, -S(=0),NR*R’,
-S(=0)NR)C(=O0)R’, -S(=0),NR*C(=O)R’, -S(=0),N(R)C(=0)OR",
-S(=0)NR*C(=0)OR’, -S(=0):N(R)C(=0)NR*RY, -S(=0),N(R*)C(=0)NR*R,
NRR, NR)HC(=O)RY, NRY)C(=O)R', -NR)C(=0)OR¥, -N(R*)C(=0)OR',
-NR)C(=O)NR'RY, NRHC(=0)NR’R’, -N(R)C(=NRHNR'RY,
NR)CENRYNRR', -N(RHS(=0),R", -NRH)S(=0)R!, -N(R)S(=0),NR*RE,
NR)S(=0)NR'R', -NR'C;.¢alkyINR*R¥, -NRC,.6alkyINR?R!, -NR'C, ¢allylOR
and -NRC,.6alkylOR’; or R' and R!! together are a saturated or partially
unsaturated 3-, 4- or 5-carbon bridge, wherein the bridge is substituted by 0,1 o0r2
substituents selected from oxo, 1:hioxb, Ri, Rk, halo, cyano, nitro, ~-OH, -NH,, -SH,
-C(=O)R, -C(=0)ORY, -C(=O)NR*R, -C(=NR)NR*R, -OR¥, -OC(=0)R,
-OC(=0)NR'R", -OC(=0)N(R*)S(=0),RY, -OC; 4alkyINR’RY, -OC,.salkylORY,
-SRY, -S(=0)RY, -S(=0);R", -S(=0),NR?R¥, -$(=0),N(R*)C(=0)R,
-S(=0):N(R)C(=0)OR, -S(=0),N(R*)C(=0)NRR¥, -NR'R, -N(R)C(=O)RE,
NR")C(=0)ORE, -N(RH)C(=O)NR'RF, -NR})C(=NRINRRK, -N(R*)S(=0),R,
-NR)S(=0)NRRE, -NR*C,.¢alkyINR’R¥, -NR*C;.¢alkylORY, -C(=O)R’,
-C(=0)OR’, -C(=0)NR'R’, -C(=NR})NR"R’, -OR’, -OC(=O)R’, -OC(=0)NR’R’,
~OC(=0)N(R*)S(=0),R’, -OC(=0)N(R)S(=0)R, -OC,calkyINRR,
-0C;.alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR*R.,
-S(=0):NRHC(=0)RY, -S(=0);NR*C(=O)R’, -S(=0);N(R)C(=0)OR,
-S(=0):N(R")C(=0)OR!, -S(=0);N(R)C(=0)NR'RY, -S(=0),N(R*)C(=0)NR’R,
NRR!, -NR)HC(=0)R", -NRHC(=O)R!, -NR)C(=0)OR, -N(R*C(=0)OR,
-NRHC(=0)NR'RE, -N(R*C(=0)NR'R', -N(R)C(=NR})NRRY,
NRHCENRINRRY, -NR)S(=0),RY, -N(RH)S(=0);R’, -N(RHS(=0),NRRE,
~NR*)S(=0),NR°R', -NR'C;.6alkyINR’RY, -NR*C;.6alkyINR*R’, -NR'C, alkylOR¥
and -NR*C,.¢alkylOR",
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In another embodiment, in conjunction with any one of the above and
below embodiments, R'! is independently, at each instance, selected from cyano,
nitro, -OH, -NHj, -SH, C\.salkyl, C;.4haloalkyl, -C(=O)R, -C(=0)OR¥,
-C(=O)NR'RY, -C(=NR)NR'RY, -OR¥, -OC(=0)R%, -OC(=0)NR'RY,
-OC(=0)N(R*)S(=0):R", -OC;.calkyINR'RY, -OC; alkylORY, -SRY, -S(=O)R,
-S(=0):R", -S(=0),NR’R’, -S(=0;N(R*C(=0)RY, -S(=0);N(R*)C(=0)OR¥,
-S(=0),N(R?)C(=0)NR'R, -NR*R¥, -N(R*C(=0)R¥, -N(R*)C(=0)OR,
NRY)C(E=O)NR'RY, -N(R*)C(=NR*)NR’R, -N(R*S(=0),R¥,
-N(R)S(=0)::NR'R’, -NR’Cp.calkyINR*R¥, -NR*C,.¢alkylORY, -C(=O)R,
-C(=0)OR', -C(=0)NRR', -C(=NR*NR'R’, -OR’, -OC(=O)R’, -OC(=0)NR'R’,
-OC(=0)NR%S(=O)R', -OC(=0)N(R})S(=0)R¥, -0C;.calkyINR*R',
-0Cy.6alkylOR’, -SR’, -S(=O)R’, -S(=O),R’, -S(=0),NR*R’,
-S(=0)2NRHC(=O)R", -S(=0):,NRHC(=O)R’, -S(=0),N(R)C(=0)OR,
-S(=0):N(R)C(=0)OR', -S(=0),N(R)C(=O)NR’R¥, -S(=0),N(R*)C(=0)NR*R’,
NR'R’, -NRHC(=0)RK, NRHC(=O)R’, -N(R)C(=0)OR¥, -N(R*)C(=0)OR/,
NR)CEOINR'RY, -NRC(=0)NRR', -N(R)C(=NRI)NRR,
NRIHCENRINRR!, -NRHS(=0)R, -NRHS(=0),R’, -N(R)S(=0),NR'R,
-NR")S(=0),NR'R’, -NR'C,.¢alkyINR'RY, -NR*C;.¢alkyINR’R’, -NR'C.¢alkylOR¥
and -NR*Cy ¢alkylOR".

In another embodiment, in conjunction with any one of the above and
below embodiments, R is a saturated, partially-saturated or unsaturated 5-, 6- or
7-membered monocyclic or 6-, 7, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1,2 or 3 groups selected from R, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)Rk,
-C(=0)OR", -C(=0)NR'RY, -C(=NR})NRR, -ORY, -OC(=0)RE, -OC(=0)NR'RE,
-OC(=0)N(R")S(=0):R", -OC;.salkyINR'R, -OC;.6alkylOR, -SRY, -S(=O)R¥,
-S(=0)R", -S(=0);NR'RY, -S(=0);NRHC(=0)RY, -8(=0),N(R*)C(=0)OR,
-S(=0)N(R*)C(=0)NR'RY, -NR*R¥, -N(R*C(=O)R", -N(R*)C(=0)OR¥,
NR)CEONR'RY, -NR)CENR)NRR, -NR*)S(=0),RE,
-NR)S(=0);NR'R, -NR'C;.salkyINR'R, -NR*C;.salkylOR, -C(=O)R,
-C(=0)OR!, -C(=0)NR'R’, -C(=NRHNR'R’, -OR’, -OC(=0)R, -OC(=0)NR’R/,
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-OC(=0)NRHS(=0),R’, -OC(=0)NRHS(=0)RY, -OC,.salkyINR*R,
-OCy.¢alkylOR’, -SR', -S(=O)R’, -S(=O)R’, -S(=0),NR°R',
-SE0RNRICEO)RY, -S(=0),NRY)C(=O)R!, -S(=0),N(R)C(=0)OR,
-S(=0):N(RC(=0)OR’, -S(=0),N(R)HC(=0)NR’R¥, -S(=0);N(R*)C(=O)NR'R,
NRR’, -NR)C(=0)R, -NRC(=O)R', NR)C(=0)ORY, -N(R*C(=0)OR’,
NR)C(=0)NRRY, -N(R*)C(=0)NR’R’, -N(R)C(=NRHNR’RK,
-NR)CENR)NRR), -NRHS(=0),RE, -NRHS(=0),R’, -N(R)S(=0),NR'R,
-N(R")S(=0):NR"R', -NR'C,.calkyINR'RY, -NR*C;.¢alkyINR’R’, -NR'C;.¢alkylORE
and -NR?C, ¢alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R'! is C 14alkyl substituted by 0, 1, 2 or 3 groups selected
from Cy4haloalkyl, cyano, nitro, -OH, -NH,, -SH, -C(=O)R¥, -C(=0)ORY,
-C(=0)NR'RY, -C(=NR*)NRR, -OR, -OC(=O)R¥, -OC(=O)NR*RK,
-OC(=0)N(R*)S(=0)R", -0C,.calkyINRRY, -OC,.salkylORY, -SR¥, -S(=O)R,
-S(=0):R", -S(=0)NR*RY, -S(=0);NR)C(=0)RY, -S(=0)N(R*)C(=0)OR,
-S(=0)NR*)C(=0)NR'RY, -NR'R¥, -N(RH)C(=0)RY, -N(R*)C(=0)OR¥,
NRHC(=0)NR'RY, -N(RY)C(=NRH)NR’RE, -N(R*)S(=0),R¥,
-NR)S(=0):NR'R, -NR*C; 6alkyINR’R¥, -NR*C;.¢alkylORY, -C(=O)R',
-C(=0)OR, -C(=0)NRR’, -C(=NRINR'R’, -OR’, -OC(=0)R’, -OC(=0)NR'R’,
-OC(=0)NR*S(=0);R’, -OC(=0)NR)S(=0),R¥, -0C,.¢alkylNR*R,
-OCy.6alkylOR’, -SR, -S(=O)R}, -S(=0),R}, -S(=0),NRR,
-S(=0)NR)C(=O)R, -S(=0):NR*C(=O)R’, -S(=0),N(R)C(=0)OR¥,
-S(=0),NR?)C(=0)OR, -S(=0),N(R)C(=0)NR’R¥, -S(=0),N(R*)C(=0)NRR!,
NR'R', -NR)C(=O)R, -NR*C(=O)R', -NR)C(=0)OR¥, -N(R®)C(=0)OR,,
NR)C(=0)NR'RY, -N(RY)C(=0)NR'R', -N(R)C(=NR})NR’RE,
NR)CENR)NRR', -NRHS(=0),RE, -NRH)S(=0),R’, -N(R)S(=0),NR*RE,
-NRYS(=0):NR'R!, -NRIC;.¢alkyINR*RE, -NRC,salkyINRR', -NRIC,.¢alkylOR®
and -NR?C,.¢alkylOR'.

Embodiment N: In another embodiment, in conjunction with any one of

the above and below embodiments, R'® and R!! together are a saturated, partially-

saturated or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3 atoms

selected from O, N and S with the remaining atoms being carbon, so long as the
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combination of O and S atoms is not greater than 2, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, R¥, halo, cyano,
nitro, -OH, -NHy, -SH, -C(=0)R¥, -C(=0)ORY, -C(=0)NRR¥, -C(=NR*NR’R*,
-ORY, -OC(=0)R, -OC(=0)NR*R, -OC(=0)NRS(=O0),R¥, -0C;.calkyINR'R,
-0C,.6alkylOR, -SRE, -S(=0)R, -S(=0),R¥, -S(=0),NR*R¥,
-S(=0RNR*C(=0)RY, -S(=0),N(R*)C(=0)ORF, -S(=0);N(R*)C(=0)NR’R,
-NR*RE, -NRYHC(=0)R, -NRHC(=0)ORK, -NR*C(=0)NRRE,
N(RHCENRYNRRE, N(R?)S(=0)RF, -N(R*S(=0),NR?R,
-NR’C,.5alkyINR*RY, -NR?*C2.6alkylORY, -C(=O)R’, -C(=0)OR’, -C(=0)NR°R},
-C(=NR*NR’R,, -OR’, -OC(=0)R’, -OC(=0)NR’R’, -OC(=0)NR)S(=0),R’,
-OC(=0)N(RHS(=0)R¥, -0C,.¢alkyINR®R’, -OC;,.¢alkylOR’, -SR’, -S(=O)R’,
-S(=0):R’, -S(=0),NR"R’, -S(=0),N(R)C(=0)R¥, -S(=0),NR*)C(=O)R’,
-S(=0%NRHC(=0)ORE, -S(=0),N(R?)C(=0)OR, -S(=0);N(R)C(=0)NR’R,
-S(E0LNRYC(EOINRR, -NR?RY, -N(R)C(=0)R, -NRYC(=O)R,
NRHC(=0)ORE, NRHC(=0)OR!, -N(R)C(=O)NRRF, -N(R*)C(=O)NR’R,
NRHCENRINRRY, -NRHC(ENR)NRRY, -NRHSE0),RY, -N(RY)S(=0),R.,
NRHS(=0),NRRF, -N(R?»)S(=0),NRR!, -NR'C,.calkyINRR,
-NR’Cy.6alkyINR®R’, -NR'C,.¢alkylOR* and -NR*C; salkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R'* and R* together are a saturated, partially-saturated or
unsaturated 3-atom bridge containing 1, 2 or 3 atoms selected from O, N and S
with the remaining atoms being carbon, so long as the combination of O and S
atoms is not greater than 2, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, R, R¥, halo, cyano, nitro, -OH, -NH,, -SH,
~C(=O)RY, -C(=0)ORE, -C(=0)NR*RY, -C(=NRHNR’R¥, -OR¥, -OC(=0)R¥,
~OC(=0)NR’R, -OC(=0)NR*S(=0):R¥, -0C,.calkyINR*R¥, -OC, salkylOR,
-SR¥, -S(=0)R¥, -S(=0);R%, -S(=0),NR*R, -S(=0),N(R*)C(=O)R¥,
-S(=0)NR*C(=0)OR¥, -S(=0),N(R*)C(=0)NR’RF, -NRR¥, -N(R*)C(=0)R,
-NRY)C(=0)ORE, -NRYHC(=0)NR’RE, -NRYHC(ENRHNRRY, -N(RYS(=0),RY,
NRY)S(=0),NR*R¥, -NRC,.¢alkyINR*R¥, -NR?C,.¢alkylOR¥, -C(=O)R,
-C(=0)OR’, -C(=0)NRR!, -C(=NR*NR®R’, -OR!, -OC(=0)R’, -OC(=0)NR’R’,
-OC(=0)N(R*S(=0),R’, -OC(=ONR)S(=0),R¥, -OC;.alkyINR*R’,



WO 2006/089311

10

15

20

25

30

PCT/US2006/006987

-52 -

-0C,.6alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR°R’,
-S(=0)NE®R)C(=O)RY, -S(=0XNRHC(=O)R’, -S(=0),NR)C(=0)OR,
-S(=0%NR"C(=0)OR’, -S(=0);N(R')C(=0)NR?R, -S(=0),N(R})C(=0)NR'R,
NRR, NR)C(=O)RY, -NRHC(=O)R', -N(R)C(=0)OR, -N(R*)C(=O)OR.,
-NR)HC(EO)NR'RY, -N(RHC(=0INRR,, -N(R)C(ENRONRRE,
NRYHCENRINRR', -NRHS(=0):RE, -NRHS(=0),R’, -N(RHS(=0),NR*R,
-NRYS(=0),NR"R', -NR'C, 6alkyINR*R, -NR°C; galkyINR?R’, -NR'C;.¢alkylOR¥
and -NR"C,.alkylOR’. |

In another embodiment, in conjunction with any one of the above and
below embodiments, R' and R together are a saturated, partially-saturated or
unsaturated 4-atom bridge containing 1, 2 or 3 atoms selected from O, N and S
with the remaining atoms being carbon, so long as the combination of O and S
atoms is not greater than 2, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, ~-OH, -NH,, -SH,
-C(=O)R’, -C(=0)OR", -C(=O)NRR, -C(=NR*NR’RE, -OR¥, -OC(=0)R,
-OC(=0)NR'RY, -OC(=0)N(R®)S(=0),R, -OC;.calkyINR*RY, -OC;.calkylORY,
-SRY, -S(=0)RY, -S(=0),R¥, -S(=0),NR*R¥, -S(=0);N(R®)C(=O)R¥,
-S(=0)NR*)C(=0)OR, -S(=0),N(R*)C(=0)NR'RK, -NR*R¥, -N(R*)C(=O)R¥,
NR»HC(=0)OR", -N(R*C(=0)NRR, NRI)CENRYNRTRY, -NRHS(=0)RY,
-N(R?)S(=0);NR*R¥, -NR*C, salkyINR*R¥, -NR*C,.¢alkylORY, -C(=O)R,
-C(=0)OR, -C(=O)NR"R, -C(=NRYNR'R’, -OR’, -OC(=O)R’, -OC(=0)NR'R',
-OC(=O)NRHS(=0);R’, -OC(=0)N(R)HS(=0),R¥, -OC;.¢alkyINR*R!,
-OCa.6alkylOR}, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR*R’,
-S(=0):NR)C(=0)RY, -S(=0),N(RHC(=O)R', -S(=0),N(R})C(=0)OR¥,
-S(=0),N(R*)C(=0)OR’, -S(=0),N(R)C(=0)NRR¥, -S(=0),N(R*)C(=0)NR"R,
NRR', -NR)C(=O)RE, -NRC(=O)R’, NRHC(=0)ORK, -N(R*)C(=0)OR’,
NRHC(=0)NRRY, -NR*C(=0)NR'R', -N(R)C(=NRH)NRRF,
NR)CENRHNRR', -NRHS(=0)RE, NRHS=0),R, -N(R)S(=0),NRRY,
NR)S(=0)NR'R!, -NR'C,.6alkyINR'RY, -NR*C,.calkyINR*R’, -NR'C,.¢alkylORK
and -NR?C,.¢alkylOR.,

In another embodiment, in conjunction with any one of the above and

below embodiments, R* and R* together are a saturated, partially-saturated or
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unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3 atoms selected from O, N
and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the bridge is substituted by 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)RY, -C(=0)OR¥, -C(=O)NR’RF, -C(ENRINRRY, -ORY, -OC(=O)R",
-OC(=0)NR?RE, -OC(=0)NR*)S(=0),R", -OC.alkyINRRY, -OC;.calkylOR",
-SRX, -S(=0)R¥, -S(=0),R¥, -S(=0),NR*RY, -S(=0),N(R*)C(=O)R,
-S(=0),N(R}C(=0)OR¥, -S(=0),NR*)C(=0)NR*R", -NR'R, -N(R)C(=O)R",
N(RHC(=0)OR¥, -NRY)CEONR'RE, -N(R®)CENRY)NRRY, -N(RH)S(=0),R",
N(R®)S(=0),NR?RK, -NR*C;.alkyINR*R¥, -NR°C; alkylORY, -C(=O)R’,
-C(=0)OR’, -C(=0)NR’R/, -CENRY)NRR., -OR’, -OC(=0)R’, -OC(=0)NR'R/,
-OC(=0)N(RS(=0),R’, -OC(=0)N(R)S(=0);R, -OC».calkyINR'R’,
-0C,4alkylOR’, -SR’, -S(=0)R}, -S=0),R’, -S(=0),NR*R’,
-S(=0)2NR)C(=0)RY, -S(=0)2NR*)C(=0)R’, -S(=0),N(R)C(=0)OR",
-S(=0),N(RY)C(=0)OR’, -S(=0),NR)C(=0)NR"R¥, -S(=0):N(R*C(=O)NR'R,,
ANRRL, N(RHC(=0)RE, -NRYC(=O)R!, -NR)C(=0)OR¥, -NR*)C(=0)OR,
NERHC(E=0)NRRF, -NRYC(=0)NR R, -N(R)C(=NR*)NR'R’,
N(RHC(ENRYNRR', -N(RHS(=0),RE, NRHS(=0)R!, -NR)S(=0):NRR,
N(RYS(=0),NR°R’, -NR'C, ¢alkyINR’R, -NR*Cy.salkylNRR, -NR'C,.¢alkylOR"
and -NR?C,.¢alkylOR'.

Embodiment O: In another embodiment, in conjunction with any one of
the above and below embodiments, R'? and R together are a saturated, partially-
saturated or unsaturated 3-atom bridge containing 1, 2 or 3 atoms selected from O,
N and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the bridge is substituted by 1 or 2
substituents selected from oxo, thioxo, R!, R¥, halo, cyano, nitro, -OH, -NHj, -SH,
-C(=0)R¥, -C(=0)OR¥, -C(=0)NRRK, -C(=NR*NR’RY, -ORY, -OC(=O)R",
-OC(=0)NR*R, -OC(=0)N(R*S(=0),R", -OC;.salkyINR’R, -OC,.salkylOR",
-SRE, -S(=0)RE, -S(=0),RY, -S(=0),NR*RY, -S(=0),N(R*C(=O)R",
-S(=0);N(R®)C(=0)OR, -S(=0),N(R*)C(=O)NR’RF, -NRR, -N(R*)C(=O)R",
N(R¥C(=0)OR, -N(RY)C(=0)NR'R¥, -N(R*)C(=NR?)NRR, -N(R*)S(=0),R",
N(RYS(=0),NR*RE, -NR*C,.¢alkyINR*R", -NR’C;.salkylOR¥, -C(=O)R’,
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-C(=0)OR', -C(=0)NRR!, -C(=NR®NR’R’, -OR!, -OC(=0)R’, -OC(=0)NR’R.,
-OC(=0)NRHS(=0),R}, -OC(=0)N(R)S(=0),R, -OC;.calkyINR?R’,
-0Cy.6alkylOR’, -SR!, -S(=0)R’, -S(=0),R}, -S(=0),NR°R’,
-S(=0)N(RHC(=O)R, -S(=0);N(R®)C(=O)R’, -S(=0),N(R)C(=0)OR¥,
-S(=0)RNR*C(=0)OR’, -S(=0),LNR)HC(=0)NRRY, -S(=0),NR*C(=0)NRR’,
NR'R!, -NRHC(=0)R, -NRHC(=0)R’, -N(R)C(=0)OR¥, -N(R*)C(=0)OR,
N(RHC(=0)NR'RE, -N(RHC(=O)NR'R], -NR)C(=NR*)NR’R,
NR*C(=NRHNR'R, -N(R)S(=0),RE, -N(R?S(=0),R’, -N(R})S(=0),NR*R,
-NRYS(=0):NR'R', -NR'C;.¢alkyINR’RY, -NR*C;.salkyINR*R’, -NR'C;.salkylOR®
and -NR*C,.alkylOR'.

Embodiment P: In another embodiment, in conjunction with any one of
the above and below embodiments, R'® and R!! together are a saturated, partially-
saturated or unsaturated 3-atom bridge containing 1, 2 or 3 atoms selected from O,
N and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the bridge is substituted by a
substituent selected from -OH, -NHy, -SH, R, R¥, -C(=O)R, -C(=0)OR¥,
-C(=0)NR’R, -C(=NR*NR’RK, -OR¥, -OC(=0)R¥, -OC(=0)NR’RE,
-OC(=0)N(R*)S(=0)2R, -OC;.salkyINR'R", -OC;.alkylOR, -SRY, -S(=O)RY,
-S(=0)R¥, -S(=0),NRRE, -S(=0),NR*)C(=0)RY, -S(=0),N(R*)C(=0)OR,
-S(=0)NR)C(=0)NR’R¥, -NR*RF, -N(R*)C(=0)R¥, -N(R*)C(=0)OR¥,
NR*)C(=0)NRRY, -N(R*)C(=NR})NR*R¥, -N(R})S(=0),R¥,
N(RYS(=0):NR*RY, -NRC, salkyINR*R¥, -NR?C,.¢alkylOR¥, -C(=O)R’,
-C(=0)OR’, -C(=0)NR’R!, -C(=NR*NR’R’, -OR’, -OC(=0)R, -OC(=0)NR’R.,
-OC(=0)N(R»S(=0),R’, ~-OC(=0)N(R)S(=0)R¥, -OC,.calkyINR*R’,
-0Cy.6alkylOR’, -SR’, -S(=O)R’, -S(=O,,R’, -S(=0),NR°R’,
-S(=01NR)C(=O)R', -S(=0)NR*C(=0)R’, -S(=0),N(R)C(=0)ORF,
-S(=0),N(R*C(=0)OR’, -S(=0);N(R)C(=0)NRRK, -S(=0),N(R*C(=0)NR’R’,
NR*RY, -NRHC(=0)RE, -NRHC(=O)RY, -NR)C(=0)OR¥, -N(R*)C(=0)OR,
NR)HC(E=ONRRY, -NRY)C(=0)NRR!, -N(R')C(=NRNRR,
NRHCENRHNRR!, -NRHS(=0),R", -NRHS(=0):R’, -NR)S(=0),NR’RF,
NRYS(=0):NRR’, -NRIC; salkyINR*R¥, -NR*Cy.¢alkyINR*R!, -NR'C; ¢alkylOR¥
and -NRC,.¢alkylOR'. ‘
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In another embodiment, in conjunction with any one of the above and
below embodiments, R' and R together are a saturated or partially unsaturated
3-, 4- or 5-carbon bridge, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)R", -C(=0)OR", -C(=0)NRR¥, -C(=NR)NR’R", -OR¥, -OC(=O)R¥,
-OC(=0)NRRY, -OC(=0)N(R*S(=0),R, -OC;.¢alkyINR*R¥, -OC,salkylOR,
-SR¥, -S(=0)R¥, -S(=0),RY, -S(=0);NR°RY, -S(=0),N(R*)C(=O)RE,
-S(=0);N(R*C(=0)OR", -S(=0);N(R*C(=0)NRRF, -NR*R¥, -N(R*)C(=O)R,
-NRY)C(=0)OR", -N(R)C(=0)NRRF, -NR*C(=NRHNRRY, -N(RYS(=0),R",
NRHS(=0),NRR, -NR’C,.¢alkyINR'RE, -NR*C;.alkylOR, -C(=O)R’,
-C(=0)OR’, -C(=0)NR"R’, -C(=NR*NR’R}, -OR’, -OC(=O)R’, -OC(=0)NR’R’,
-OC(=0)N(R*)S(=0)R’, -OC(=0)N(R)S(=0,RY, -OC,.¢alkyINR*R’,
-0C2.6alkylOR’, -SR’, -S(=O)R!, -S(=0),R}, -S(=0),NRR',
-S(=0),NRHC(=O)RY, -S(=0)NRY)C(=O)R, -S(=0),NR)C(=0)OR¥,
-S(=0):NR*)C(=0)OR, -S(=0);N(R)C(=0)NR’RY, -S(=0);N(R*)C(=0)NR'R’,
-NR'R}, -N(RHC(=0)RY, -NR*C(=O)R’, -NR)C(=0)OR¥, -N(R*)C(=0)OR,
NRHC(=0)NR'RK, -N(R?)C(=O)NR?R’, -NR)C(=NR*)NRRY,
NRHCENRY)NRR', -NRHS(=0):RK, -NRHS(=0),R}, -N(R)S(=0),NR*RE,
NRYS(=0),NRR’, -NR'C,.¢alkyINR'R¥, -NR*C; calkyINR?R’, -NRIC,.¢alkylOR*
and -NR*C,.¢alkylOR.. |

In another embodiment, in conjunction with any one of the above and
below embodiments, R'® and R"! together are a saturated or partially unsaturated
3-, 4~ or 5-carbon bridge, wherein the bridge is substituted by 1 or 2 substituents
selected from oxo, thioxo, R}, R¥, halo, cyano, nitro, -OH, -NH,, -SH, —C(=O)Rk,
-C(=0)ORY, -C(=0)NRR¥, -C(=NR*NR’R, -OR¥, -OC(=0)R¥, -OC(=O)NR*R,
-OC(=ONRMS(=0)RY, -0C,.6alkyINR*R, -OC,.¢alkylORY, -SRX, -S(=0)R,
-S(=0)R", -S(=0),NR*RY, -S(=0);NR*)C(=0)R¥, -S(=0),N(R*)C(=0)ORE,
-S(=0)NR")C(=0)NRRY, -NR'R¥, -N(R*)C(=0)RY, -N(R*C(=0)OR¥,
NRHC(=O)NR'RY, -N(R*)C(=NR)NRRY, -N(R*S(=0),R,
NRHS(=0)NRRY, -NR?C, 6alkyINR’RY, -NR'C.alkylOR, -C(=O)R},
-C(=0)OR), -C(=0)NR*R}, -C(=NR*NR’R}, -OR’, -OC(=0)R’, -OC(=0)NR*R’,
-OCEONR)S(=0)R’, -OC(=0)NR)S(=0),R, -OC, salkyINR’R’,
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-0C,.6alkylOR’, -SR’, -S(=0)R}, -S(=0),R’, -S(=0),NR"R,
-S(=0)2NR)C(=O0)R, -S(=0):N(R)C(=0)R, -S(=0);N(R)HC(=0)OR¥,
-S(=0)NR*)C(=0)OR, -S(=0),N(R')C(=0)NR*R¥, -S(=0),N(R*)C(=O)NR'R',
NR'R, -NR)C(=0)RY, -NRC(=O0)R', N(R)C(=0)ORY, -NR*)C(=0)OR,,
NR)C(=0)NRRY, -N(R*)C(=0)NR*R', -N(R)C(=NR*NR*R¥,
NRHCENRINR'R, -NRHS(=0)RE, -NRHS(=0),R’, -N(RHS(=0),NRRE,
-NR")S(=0);NR'R’, -NR'C,.alkyINR’R¥, -NR*C;.6alkyINRR’, -NR'C,.¢alkylOR
and -NR?C,.alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is independently, at each instance, selected from H, C;.
salkyl, Cy4haloalkyl, halo, cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥, -C(—O)ORk
-C(=0)NR'R’, -C(=NRY)NR'RK, -OR, -0C(=0)RY, -OC(=0)NR"R¥,
-OC(=0)NRH)S(=0):R", -OC;.alkyINR*RE, -OC,.¢alkylORY, -S(=O);NR*RX,
-S(=0):NRC(=O)RY, -S(=0),N(R)C(=0)OR, -8(=0),N(R*)C(=O)NR*R,
-NR'RY, -NRY)C(=0)R¥, -N(R®C(=0)OR, -N(RY)C(=0)NR*R,
-NRHCENRYNR'RY, -NRHS(=0)RY, -NR?S(=0),NRR,
-NR*C,.6alkyINR'R", -NRC;.6alkylOR¥, -C(=0)R’, -C(=0)OR, -C(=O)NR*R',
-C(=NR"NR'R', -OR’, -OC(=O)R’, -OC(=0)NR’R’, -OC(=0)N(R")S(=0),R’,
-OC(=0)N(R)S(=0),R, -OC,.salkyINR*R’, -OC,.¢alkylOR’, -SR’, -S=O)R,
-S(=0)R}, -S(=0),NR'R’, -S(=0);NR)C(=0)R, -S(=0),N(R*)C(=O)R,
-S(=0),NR)C(=0)ORY, -S(=0),N(R*)C(=0)OR, -S(=0),N(R)C(=0)NR'R,
-S(=0)NR)C(=O)NR'R!, -NR*R’, -N(R)C(=0)R¥, -N(R*)C(=O)R.,
-NR)C(=0)ORY, -NR*C(=0)OR’, -N(R)C(=0)NR'RE, -N(R*)C(=O)NRR’.
NR)HCENRYNRRY, NRHCENRINRRY, -N(RH)S(EO0)RE, -NRHS(EOLR',
-NR)S(=0)NR'RY, -NRYS(=0),NR*R’, -NRC, alkyINR'RY,
-NR?CygalkyINR’R’, -NR'C;.6alkylOR¥ and -NR°C, alkylOR'; or R ™2 is a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from Rk, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=O)RY, -C(=0)ORY, -C(=0)NR’RY,
-C(=NR*)NR'R’, -OR, -OC(=0)RY, -OC(=0)NR*R¥, -OC(=0)N(R*)S(=0),R,
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-0C,.alkyINR'R, -OCy.¢alkylORY, -SR, -S(=O)R¥, -S(=0),RE, -S(=0),NR°RE,
-S(=0);NR"C(=O)R", -S(=0),N(R®)C(=0)ORY, -S(=0),N(R*)C(=0)NR*R,
-NR'R, -NRY)C(=0)RY, -NR*C(=0)OR¥, -N(R)C(=O)NR’RX,
NR)C(ENRINRRY, -NRHS(=0),R¥, -N(R?)S(=0),NR*R¥,
-NR’Cy.alkyINR'R, -NR°C.salkylORY, -C(=O)R’, -C(=0)OR’, -C(=O)NR°R',
-C(=NR*NR'R, -OR/, -OC(=0)R’, -OC(=0)NR*R’, -OC(=0)N(R*)S(=O)R,
-OC(=0)N(R)S(=0),R", -OC;.calkyINR'R’, -OC;.calkylOR’, -SR', -S(=O)R.,
-S(=0)R’, -S(=0),NR"R’, -S(=0),N(R')C(=O)R¥, -S(=0),N(R)C(=O)R},
-S(=0):NR)C(=0)OR, -S(=0);N(R*)C(=0)OR, -S(=0);N(R)C(=0)NR'R,
-S(=0)NR*)C(=0)NR'R’, -NR’R’, -N(R)C(=0)R¥, -N(R*)C(=O)R’,
NRHC(=0)ORY, -N(R*)C(=0)OR', -N(R})C(=0)NRRY, -N(R*)C(=0)NRR',
-NR)CENR)NR'RY, -NRI)C(=NRNR]R', -NR)S(=0),R%, -NR?)S(=0),R’,
NRHS(=0);NRR¥, -N(R®)S(=0),NR’R’, -NR'C,.salkyINR*R,
-NRCy.6alkyINR'R’, -NR'C,.¢alkylOR* and -NR*C,.6alkylOR’; or R'? is Cy4alkyl
substituted by 0, 1, 2 or 3 groups selected from C;shaloalkyl, cyano, nitro, ~OH,
-NH,, -SH, -C(=0)RY, -C(=0)ORY, -C(=0)NR’R¥, -C(=NR*NRR¥, -ORX
-OC(=0)RY, -OC(=0)NR'R, -OC(=0)N(R*)S(=0),R¥, -0C,¢alkyINR'R,
-0C2.calkylORY, -SR, -S(=0)RY, -S(=0),R¥, -S(=0),NR*R,
-S(=0)NR")C(=O0)R", -S(=0),;N(R*)C(=0)OR¥, -S(=0),N(R*)C(=O)NR*R,
NR'RY, -NR)C(=O)R, -NRC(=0)ORY, -N(R*)C(=0)NRRY,
NERHCENRYNRRE, -N(RY)S(=0),R¥, -NR*S(=0),NRR¥,
-NR*C2.6alkyINR*R", -NR*C;.salkylOR, -C(=O)R’, -C(=0)OR, -C(=0)NR"R',
-C(ENRYNRR’, -OR’, -OC(=O)R’, -OC(=0)NR’R’, -OC(=0)N(R*)S(=0),R’,
-OC(=0)N(R)S(=0);R", -OC;.salkylNRR’, -OC,.calkylOR’, -SR’, -S=O)R,
-S(=0)R’, -S(=0),NRR’, -S(=0),NR)C(=O)R, -S(=0);N(R*)C(=O)R’,
-S(=0):N(R)C(=0)ORY, -S(=0),N(R*)C(=0)OR, -S(=0),N(R')C(=0)NR*R¥,
-S(=0):N(R*)C(=0)NR'R’, -NR*R’, -N(R)C(=O)R, -N(R}C(=O)R’,
NR)HC(=0)ORY, -NRHC(=0)OR’, -N(R)C(=0)NR’R¥, -N(R*)C(=0)NRR’,
NR)HCENRINRRY, NRHCENRINRR), -NRDS(=0),RE, -NRHS(=OLR,,
-NRHS(=0RNRR, -N(R*S(=0),NR*R, -NR'C,,alkyINR*RX,
“NR'C.6alkyINR'R’, -NR'C,.5alkylOR* and -NR*C;.salkylOR’, and additionally
substituted by 0, 1 or 2 halo groups; or R'! and R'? together are a saturated,
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partially-saturated or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3
atoms selected from O, N and S with the remaining atoms being carbon, so long
as the combination of O and S atoms is not greater than 2, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R RK, halo, cyano,
nitro, -OH, -NHp, -SH, -C(=O)R", -C(=0)OR, -C(=0)NR’R, -C(=NR*NR’R,
-OR’, -OC(=O)RY, -OC(=0)NR'R, -OC(=0)N(R*)S(=0),R¥, -0Cy.6alkyINRRY,
-OCy.calkylORY, -SR¥, -S(=0)R¥, -S(=0),R¥, -S(=0),NR*R¥,
-S(=0),NR)C(=O0)RY, -S(=0),NR*C(=0)OR, -S(=0),N(R®)C(=0)NRR,
NR'RE, -NRHC(=0)RK, -NR*C(=0)OR, -N(R*)C(=0)NR*R,
NR)CENRHNR'RY, -NRHS(=0)RY, -N(R*)S(=0),NR’R¥,
-NRC2.6alkyINRRY, -NR*Cy.calkylORY, -C(=O)R’, -C(=0)OR, -C(=0)NR*R.,
-CENRINRR, -OR), -OC(=O)R’, -OC(=0)NRR’, -OC(=0)N(R*S(=0),R’,
-OC(=0)N(R)S(=O):R", -OC.calkyINR*R’, -OC,.¢alkylOR’, -SR’, -S(=O)R,
-S(=0):R’, -S(=0),NR'R’, -S(=0):;N(R)C(=0)R¥, -S(=0),N(R*)C(=O)R’,
-S(=0;NR)C(=0)OR", -S(=0),N(R*)C(=0)ORY, -S(=0);N(R)C(=0)NR'R,
-S(=0RNR*)C(=0)NRR', -NR*R!, -N(R)C(=0)RY, -NRY)C(=O)R.,
NR)HC(=0)OR", -NRHC(=0)OR', -NR)C(=O)NRRE, -N(R*)C(=0)NR’R’,
NR)C(=NRINRRE, -NR*)C(=NRYNRRY, -N(R)S(=0,RE, NRHS(EOLR',
-NR)S(=0),NR*RE, -N(R*)S(=0),NRR’, -NRIC; ¢alkyINRR¥,
-NR"Cy.6alkyINR*R', -NR'C;.salkylOR* and -NR’C;_salkylOR’; or R and R'2
together are a saturated or partially unsaturated 3-, 4- or 5~carbon bridge, wherein
the bridge is substituted by 0, 1 or 2 substituents selected from oxo, thioxo, Ri, Rk,
halo, cyano, nitro, -OH, -NHy, -SH, -C(=0)RY, -C(=0)OR¥, -C(=0)NR*R¥,
-C(=NR*)NR'RY, -ORY, -OC(=O)R, -OC(=0)NR’R, -OC(=0)N(R)S(=0),R",
-0C2-salkyINR'R", -OCy.¢alkylORY, -SR, -S(=0)R¥, -S(=0),R¥, -S(=0),NR*R,
-S(=0)NR")C(=0)R", -S(=0);N(R*)C(=0)OR¥, -S(=0),N(R*)C(=O)NR*R¥,
NR'RY, NRY)CE=O)RY, -NRH)C(=0)ORE, -N(R*)C(=O)NR*RE,
NR)CENR)NRRY, -NRYHS(=0),R, -N(RYS(=0),NR'R,
-NR’Co-calkyINR'RY, -NR*C;.salkylORY, -C(=O)R’, -C(=0)OR, -C(=0)NR*R,
-C(ENRYONRR), -OR’, -OC(=0)R}, -OC(=0)NR’R’, -OC(=O)NRYS(=0),R’,
-OC(=0)NR)S(=0),R%, -0C,.calkyINR'R’, -OC;,¢alkylOR', -SR. -S(=0)R],
-S(=0)R', -S(=0),NR'R’, -S(=0);;NR)C(=0)R", -S(=0),NR)C(=O)R’,

d

PCT/US2006/006987



10

15

.20

25

30

WO 2006/089311

-59-

-S(=0);NR)C(=0)OR, -S(=0),NR})C(=0)OR’, -S(=0),N(R)C(=O)NR'RY,
-S(EO0RLNRHC(EONRR,, -NR?R!, -NRHC(E=O)RE, -N(R?)C(=0)R’,
NRHC(EOYORE, -NRHC(EO)OR., -N(RHC(=0)NRRF, -NR*C(=O0)NR'R,,
NERHCENRHNR®RY, -NRYCENRHNRR!, -NRHS(=0)R, -NRHS(=0),R’,
NRHS(=0),NRRF, -N(R)S(=0);NR°R’, -NR'C,_¢alkyINR°R¥,
“NR*Cy.6alkyINR*R!, -NR'C,.¢alkylOR¥ and -NR?C,.¢alkylOR'.

Embodiment Q: In another embodiment, in conjunction with any one of
the above and below embodiments, RZisH.

In another embodiment, in conjunction with any one of fhe above and
below embodiments, R™? is independently, at each instance, selected from C;-
salkyl, C14haloalkyl, halo, cyano, nitro, ~OH, -NH,, -SH, -C(=O)R, -C(=0)OR,
-C(=0)NR®RE, -C(=NR*NR’RF, -OR¥, -OC(=0)R¥, -OC(=0)NRR*,
-OC(=0)N(R?S(=0)RE, -0C,.salkyINR®RY, -OC,.salkylORY, -S(=0),NRRY,
-S(=0),NRHCEO)RE, -S(=0)NRYHC(=0)ORE, -S(=0),N(R*)C(=0)NR*R,
-NRRE, -N(RHC(=0)R, -N(R*C(=0)ORF, -N(RHC(=O)NR?RF,
NRYHC(ENRHNRRE, -NRHS(=0):RY, NRHS(=0):NR?RF,
NR?C,.alkyINRRE, -NR?C, ¢alkylORE, -C(=0)R’, -C(=0)OR’, -C(=0)NR°R},
-C(ENRYNRR], -OR!, -OC(=O)R’, -OC(=0)NR’R’, -OC(=0)N(R*S(=0),R},
~OCEONRHS(=O0),RY, -0C,.calkyINR?R’, -OC, 6alkylOR’, -SR', -S(=0)R’,
-S(=0)R!, -S(=0),NR?R}, -S(=0),LN(R)C(=0)RY, -S(=0),NR*C(=O)R’,
-S(=0)NRHC(E=0)ORE, -8(=0),NRHC(=0)OR., -S(=0),NR)C(=0)NR*R,
-S(=0)NRHC(=O)NR™®RL -NRR!, -N(R)C(=O)RF, -N(R*C(=O)R,
NRHCEO)ORE, NRHC(=0)OR., -N(R)C(=0)NR*RY, -N(RY)C(=0)NR?R,
NRHCENRHNRRRY, -NRYHCENRHNRRY, -N(RHS(=0),RY, -N(R?)S(=0),R},
NRHS(=0),NRRY, -NRYS(=O0LNRR!, -NR'C,.salkyINR*RK,
-NR*C,.¢alkyINR®R’, -NRIC,.¢alkylOR* and -NR*Cy.¢alkylOR’; or R* is a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from Rk, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR*R,
-C(=NR)NRRK, -OR¥, -OC(=0)RY, -OC(=0)NRRY, -OC(=0)N(R*)S(=O).R",
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-0Cy.¢alkyINRRY, -OC,.6alkylORY, -SR, -S(=0)R, -S(=O),R, -S(=0),NR*R¥
-S(=0RNRYC(=0)R, -S(=0);NR*C(=0)OR, -S(=0),N(R*C(=0)NR*RY,
-NR°RF, -N(RY)C(=0)R, -NR*C(=0)OR¥, -N(R?)C(=0)NR*RY,
NRHCENR)NRRY, -N(RYS(=0),RY, -N(R»S(=0),NR*R¥,
-NR*Cy.¢alkyINR’RY, -NRC.6alkylORY, -C(=0)R’, -C(=0)OR, -C(=0)NR’R’,
-C(=NR®NR'R’, -OR’, -OC(=0)R', -OC(=0)NR*R’, -OC(=0)N(R*)S(=0),R’,
~OC(=0)NR)S(=0)RY, -OC.6alkyINR’R', -OC,.¢alkylOR’, -SR’, -S(=O)R’,
-S(=0)R!, -S(=0)2NR*R, -S(=0);N(R)C(=O)R’, -S(=0);N(R)C(=O)R/,
-S(=0)NR)C(=0)OR, -S(=0);,N(R*)C(=0)OR’, -S(=0),N(R)C(=0)NRR,
-S(=0)NR)C(=0)NRR’, -NRR', -N(R)C(=O)RY, -N(R?)C(=O)R,
-NR)C(=0)OR*, NR*)C(=0)OR’, NR)C(=0)NR’RY, -N(R®)C(=0)NR*R',
NRHCENRYNRRE, -NRH)CENRINRRY, -NR)S(=0),R, -N(RYS(=0)R’,
N(R)HS(=0);NR*RX, -N(R*)S(=0),NR*R’, -NR'C, salkyINR*RE,
-NR*Cy.¢alkyINR?R’, -NR'C, ¢alkylOR* and -NR?C,.¢alkylOR’; or R™ is C;salkyl
substituted by 0, 1, 2 or 3 groups selected from C;.shaloalkyl, cyano, nitro, -OH,
-NH,, -SH, -C(=0)R¥, -C(=0)ORY, -C(=0)NR’R¥, -C(=NR¥NR?RK, -OR,
-0C(=0)RY, -OC(=0)NR'R, -OC(=0)N(R)S(=0),R¥, -OC,.salkylNRRE,
-0C,.¢alkylORY, -SRY, -S(=0)RY, -S(=0),R, -S(=0),NR*R",

-8(=01NR)C(=O)R", -S=0):NR")C(=0)OR", -S(=0),NR)C(=O)NR'RY,

-NRRE, -N(R»C(=0)RF, -NR*)C(=0)ORY, -N(RY)C(=O)NR*R¥,
NRHCENRHNRRY, -N(R?)S(=0),RE, -N(R?S(=0),NR?R¥,
-NR*Cy.6alkyINR'RY, -NR*C; 4alkylORY, -C(=O)R’, -C(=0)ORY, -C(=O)NR*R,
-C(=NR®)NR'R’, -OR’, -OC(=O)R, -OC(=0)NR’R’, -OC(=0)N(R})S(=0),R’,
-OC(=0)N(R)S(=0),R¥, -OC;.¢alkyINR’R, -0C;.¢alkylOR’, -SR’, -S(=O)R,
-S(=0):R’, -S(=0);NR*R’, -S(=0);N(R)C(=O)R, -S(=0),N(R*)C(=O)R’,
-S(=0)NR)C(=0)ORY, -S(=0);NR})C(=0)OR, -S(=0),N(R)HC(=0)NR’R,
-S(=0)NRYC(=O)NRR!, -NRR, -N(R)C(=0)R¥, -N(R*C(=O)R,
NR)C(=0)ORY, -NRH)C(=0)OR!, -NR))C(=0)NR?R, -N(R*)C(=0)NR*R’,
NR)HCENRHNRRE, -NRY)C(ENR)NRR', -NRHS(=0),R, -N(Ra)S(—O)zR‘
N(R)S(=0),NRRE, -N(R?)S(=0),NR’R’, -NRIC, salkyINRRY,
-NRC;-6alkyINR’R’, -NR'C,.¢alkylOR* and -NR*C; salkylOR’, and additionally
substituted by 0, 1 or 2 halo groups; or R and R together are a saturated,
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partially-saturated or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3
atoms selected from O, N and S with the remaining atoms being carbon, so long
as the combination of O and S atoms is not greater than 2, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from oxo, thioxo, Ri, Rk, halo, cyano,
nitro, -OH, -NHy, -SH, -C(=0)R¥, -C(=0)ORY, -C(=0)NR*R¥, -C(=NR*NR’R¥,
-ORY, -OC(=0)R¥, -OC(=0)NR’RY, -OC(=0)NR*S(=0),R, -OC;.¢alkyINR?R,
-0Cp.6alkylORY, -SRY, -S(=0)RY, -S(=0),RY, -S(=0),NR?R¥,
-S(=0)N(RC(=0)R, -S(=0),NR*)C(=0)OR¥, -S(=0),N(R*)C(=0)NR*R,
-NRRY, -NRYC(=0)R, -N(R*C(=0)OR¥, -N(R®)C(=0)NR’R,
NRHCENRHNRRY, -NRHS(=0RRE, -NR?)S(E0),NRRY,
NR’Cy.6alkyINR"R¥, -NR?C, alkylOR¥, -C(=O)R’, -C(=0)OR’, -C(=O)NR?R’,
-C(=ENRYNRR), -OR’, -OC(=0)R’, -OC(=0)NRR’, -OC(=0)N(R%S(=0),R’,
-OC(=0)N(RHS(=0),R, -OC,.salkyINR*R’, -0C,.¢alkylOR’, -SR’, -S(=O)R,
-S(=0)R’, -S(=0)NRR’, -S(=0),NR)C(=0)R¥, -S(=0),N(R*C(=O)R’,
-S(=0)NRHC(=0)OR¥, -S(=0),N(R*)C(=0)OR’, -S(=0);N(R)C(=0)NR*R¥,
-S(=0,N(R*C(=0)NRR’, -NRR, -N(R)C(=0)R¥, -NR*C(=O)R’,
N(R)HC(=0)OR¥, N(R*»C(=0)OR’, -NRHC(=0)NRR¥, -N(R)C(=0)NR’R’,
N(R)HCENRINRRY, NRHCENR)NRRY, -NRHS(=0);RY, -N(RYS(=O0),R,,
N(R)HS(=0),NR’RY, -NR*S(=0),NR*R’, -NR'C,salkyINR*R,
-NR?C,.salkyINR*R’, -NR'C;.6alkylOR¥ and -NR*C,.¢alkylOR’; or R' and R™2
together are a saturated or partially unsaturated 3-, 4- or 5-carbon bridge, wherein
the bridge is substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, R¥,
halo, cyano, nitro, -OH, -NHa, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR°R¥,
-C(=NR®)NR'RE, -OR¥, -OC(=0)R, -OC(=0)NR'RY, -OC(=0)N(R*)S(=O)R¥,
-0C,.6alkyINRRY, -OC.6alkylORY, -SR¥, -S(=0)R, -S(=0),R¥, -S(=0),NR’R¥,
-S(=0RNRHC(=0)RY, -S(=0):NR*C(=0)OR, -S(=0),N(R*)C(=0)NR?R,
-NRRY, -NRYHC(=O)RY, -NRHC(=0)OR¥, -NR*)C(=O)NR*R,
NR)HC(ENRINRR, N(RHS(=0),RE, -N(RYS(=0),NRRX,

_-NR?C,.6alkyINR*R¥, -NR°C;salkylOR¥, -C(=O)R’, -C(=0)OR’, -C(=0)NR’R’,

-C(=NR*NR'R’, -OR/, -OC(=0O)R’, -OC(=0)NR*R’, -OC(=0)N(R*)S(=0)R’,
-OC(=0)N(R)S(=0);R, -OC;.calkyINR'R', -OC.calkylOR', -SR', -S(=O)R’,
-S(=0)2R’, -S(=0),NR’R’, -S(=0);N(R)C(=0)R", -S(=0),N(R)C(=O)R’,
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-S(=0)N(RHC(=0)OR¥, -S(=0),N(R*)C(=0)OR’, -S(=0),N(R')C(=0)NR*R,
-S(EORN(R)C(=O)NRR), -NR*R!, -N(R)C(=0)RY, -NRYC(=O)R,
N(R)C(=0)ORE, -N(RY)C(=0)OR’, -N(R)C(=0)NRRK, -N(R*)C(=0)NR*R’,
N(RHCENRHNRRE, -NRHCENRNRR,, -NRHS(=0)RE, NRI)S(=0):R},
NRHS(=0);NR*RY, -N(R?)S(=0),NRR!, -NRIC;.alkyINR’R,
-NR®C;alkyINR?R!, -NR'C;.¢alkylOR* and -NR?C,_salkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is a saturated, partially-saturated or unsaturated 5-,6-or
7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1, 2 or 3 groups selected from Rk, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)Rk,
-C(=0)ORY, -C(=0)NRR¥, -C(=NR*)NR’R¥, -OR¥, -OC(=0)RX, -OC(=0)NR?R,
-OC(=0)N(RY)S(=0)RF, -OC,.¢alkyINR*RF, -OC; salkylORY, -SR¥, -S(=O)R,
-S(=0)%R", -S(=0);NRR, -S(=0);N(R®)C(=0)R¥, -S(=0),N(R*)C(=0)OR,
-S(=0),NR*C(=0)NR'RY, -NR*R¥, -N(R*)C(=0)R¥, -N(R*)C(=0)OR,
NRHC(=O)NR'RE, N(R*)C(=NRI)NRRY, -N(RYS(=0),R¥,
NRYS(=0),NR*RY, -NR*C, salkyINR*R¥, -NR*C,.¢alkylORY, -C(=O)R’,
-C(=0)OR!, -C(=0)NR"R’, -C(=NR*NR'R’, -OR’, -OC(=O)R’, -OC(=0)NR’R/,
-OC(=O)N(RY)S(=0)%R’, -0OC(=0)NRHS(=0)RY, -OC;.calkyINR’R,
-0C.salkylOR, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR?R.,
-S(=0),NRIC(=0)RY, -S(=0);N(RHC(=O)R’, -S(=0),N(R*)C(=0)OR,
-S(=0);N(R*C(=0)OR, -S(=0);NRHC(=0)NR*RY, -S(=0),N(R*)C(=0)NR’R’,
NRR’, -N(R)HC(=0)R¥, -N(R*)C(=O)R’, -N(R)C(=0)OR¥, -N(R*)C(=0)OR’,
N(RHC(=0)NRRE, -N(R*C(=0)NR®R’, -N(R)C(=NR})NR’R¥,
-N(Ra)C(=NRa)NRaRi NRHS(=0)RE, NRYHS(=0),R’, -N(R)S(=0),NR*R,
NRHS(=0)NR R, -NR'C,.calkyINR*R, -NR?C,.alkyINR*R’, -NR'C,.¢alkylOR¥
and -NR?C,.¢alkylOR’,

In another embodiment, in conjunction with any one of the above and
below embodiments, R™* is C;4alkyl substituted by 0, 1, 2 or 3 groups selected
from Cj4haloalkyl, cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥, -C(=0)ORY,

-C(=0)NR'R", -C(=NR*)NR'R, -OR¥, -OC(=0)R¥, -OC(=O)NR*R¥,
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-OC(=0)NRYS(=0),RY, -0C; calkyINR*R, -OC.salkylORY, -SR", -S(=0)RY,
-S(=0),RE, -S(=0)NR'RY, -S(=0),;N(R*)C(=O)R", -S(=0),NR*C(=0)ORY,
-S(=0),NRY)C(=0)NR'RY, -NR*R¥, -N(R*)C(=O)R", NR»C(=0)ORY,
NR})C(EO0)NR'RE, -NRY)C(E=NR)NRRY, -N(RH)S(=0):R",
NRHS(=0),NRRE, -NR'C,.6alkyINR'RE, -NR'C,.calkylORY, -C(=O)R’,
-C(=0)OR, -C(=0)NR'R’, -C(=NR*)NR’R’, -OR, -OC(=O)R, -OC(=O)NR'R’,
_OC(=0)NRYS(=0),R’, -OC(=0)N(R)S(=0),R¥, -OC).calkyINRR’,
-0C,.¢alkylOR', -SR', -S(=0)R’, -S(=0),R’, -S(=0);NR'R’,
-S(=0),NRHC(=O)RY, -SE0)NRY)C(=O)R’, -S(=0),NR)C(=0)OR,
-S(=0),N(R%)C(=0)OR, -S(=0);N(R)C(=0)NR'RY, -S(=0),N(R*)C(=0)NR*R,,
NRR, -NRHC(EO)RE, -NRH)C(=O)R’, N(R)C(=0)OR", NR*C(=0)OR,
NRHC(E0)NRRE, -NRC(=0)NRR’, -N(R)CENRINRRY,
NRHCENR)NRR!, -NR)S(=0)R", NRHS(=O)R’, N(R)S(E0),NRR,
NRYS(=0);NR'R’, -NR'C; ¢alkyINR*R¥, NR'C,.calkyINR'R’, “NRIC,.salkylOR"
and -NRaCZ-éalkyIORi, and additionally substituted by 0, 1 or 2 halo groups.

R!! and R'? together are a saturated, partially-saturated or unsaturated 3-, 4- or 5-
atom bridge containing 1, 2 or 3 atoms selected from O, N and S with the
remaining atoms being carbon, so long as the combination of O and S atoms is not
greater than 2, wherein the bridge is substituted by 0, 1 or 2 substituents selected
from oxo, thioxo, R, R, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)R",
-C(=0)ORE, -C(=0)NR'R, -C(=NR*NR'R", -OR", -OC(=0)R¥, -OC(=0)NR"RY,
-OC(=0)N(RH)S(=0),RY, -0C,.alkyINRR, -OC;.calkylOR, -SR¥, -S(=O)R,
-S(=0)RY, -S(=0),NR'R, -S(=0);N(R*)C(=O)R¥, -S(=0,LN(R?C(=0)ORE,
-S(=0),N(R})C(=0)NR'R¥, -NR*R¥, -N(R*)C(=O)R", NRYHC(=0)ORY,
NRYC(=0)NRRE, -NR)C(=NRINR'R, -NRHS(=0)R",
N(RHS(=0);NR'RE, -NR°C, calkyINR*RK, -NR*C,.5alkylORY, -C(=O)R’,
-C(=0)OR, -C(=0)NR’R}, -C(=NR*)NR°R’, -OR’, -OC(=O)R/, -OC(=O)NR'R/,
_OC(=0)NRIS(=0)R’, -OC(=0)NR)S(=0)2R, -OC;.calkyINR'R’,
-0C,.alkylOR., -SR!, -S(=O)R’, -S(=O)R’, -S(=0):NR’R’,
-S(=0)NR)C(=O)R", -S(=0)NRHC=O)R', -S(=0),N(R)C(=0)OR",
-S(=0),N(R*C(=0)OR’, -S(=0),N(R)C(=O)NR'R", -S(=0),NRYC(=0)NRR,
NR?R!, NRHC(=0)RY, -NRY)C(=O)R, -N(R)C(=0)OR, -N(R*C(=0)OR’,
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NRHCEOINR®RE, -NR?C(=0NRR, -N(RHC(=NRHNRRY,
NRHCENRIYNRRY, -NR)S(ORRY, -NRYS(=0),R’, -NR)S(=0),NRRX,
NR»S(=0)LNRR’, -NR'C,.¢alkyINR*RK, -NR?C; 6alkyINR’R’, -NRIC,.¢alkylOR¥
and -NR?C;.¢alkylOR".

Embodiment R: In another embodiment, in conjunction with any one of
the above and below embodiments, R!! and R'? together are a saturated, partially-
saturated or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3 atoms
selected from O, N and S with the remaining atoms being carbon, so long as the
combination of O and S atoms is not greater than 2, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, R¥, halo, cyano,
nitro, -OH, -NH,, -SH, -C(=0)R", -C(=0)OR¥, -C(=0)NRR¥, -C(=NR*NR’RF,
-OR%, -OC(=0)R¥, -OC(=0)NRR¥, -OC(=0)N(R?)S(=0),R, -OC;alkyINR*RY,
-0Cp.6alkylORY, -SR, -S(=0)R¥, -S(=O),R¥, -S(=0),NR*R¥,
-S(=0),N(R*C(=0)R¥, -S(=0),N(R*C(=0)OR¥, -S(=0),N(R*)C(=0)NR’R¥,
-NR*RY, -N(R*C(=0)R¥, -NR*C(=0)OR¥, -N(R*C(=0)NR’R,
NR)C(ENRHNRRE, -NRYS(=0);RY, -N(R?)S(=0),NR*R,
NR’C,.6alkyINR*RY, -NR*Cy.6alkylORK, -C(=0)R’, -C(=0)OR’, -C(=0)NR’R,
-C(=ENR*)NRR), -OR’, -OC(=0)R’, -OC(=0)NR'R’, -OC(=0)N(R})S(=0),R’,
-OC(=0)N(RHS(=0)R¥, -0C, salkyINR*R’, -OC,.calkylOR’, -SR’, -S(=O)R,
-S(=0)R’, -S(=0),NR*R’, -S(=0),NR)C(=0)R, -S(=0),N(RY)C(=O)R’,
-S(=0):N(R)HC(=0)OR, -S(=0),NR*C(=0)OR’, -S(=0);N(R)C(=0)NR’R,
-S(=0);N(R})C(=0)NRR’, -NR*R}, -N(R)C(=O)R¥, -NRYC(=O)R,
NR)C(=0)ORE, NRH)C(=0)OR', -N(R)C(=0)NR'RK, -N(R*)C(=O)NR'R',
NR)HC(ENR)NRRE, -NRY)C(ENRIYNRR', -N(R)S(E0),RY, -NRYS(=0),R’,
NRHS(=0)NRRY, -NRHS(=0),NR’R’, -NR'C,, salkyINR’R,
-NR?C,.6alkyINR®R’, -NR!C;.¢alkylOR and -NR*C,.galkylOR,

Embodiment S: In another embodiment, in conjunction with any one of
the above and below embodiments, R'! and R'? together are a saturated, partially-
saturated or unsaturated 3-atom bridge containing 1, 2 or 3 atoms selected from O,
N and S with the remaining atoms being carbon, so long as the combination of O
and S atoms is not greater than 2, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH,, -SH,
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-C(=O)R¥, -C(=0)ORY, -C(=O)NR"R, -C(=NR*)NR'R, -OR%, -OC(=0)RF,
OC(=0)NRR, -OC(=0)N(R®)S(=O)R", -0C,alkyINR?RY, -OC; alkylORY,
-SR¥, -S(=0)R, -S(=O):RY, -S(=0),NR’R", S(EORNRYHC(=O)RY,
-S(=0),N(RH)C(=0)OR¥, -S(=0);N(R“)C(=0)NR'R’, NRRY, -NRYC(=O)R,
N(RYC(E=0)ORE, -N(RY)C(=0)NRR, -N(R*)C(=NRHNR'R", N(R®S(=O)RY,
N(RY)S(=0)NR'RE, -NR*C, salkyINR'RY, -NR°C,.calkylOR", -C(=O)R/,
-C(=0)OR, -C(=O)NR*R}, -C(=NRNR'R’, -OR, -OC(=0)R’, -OC(=0)NR°R,
-OC(=0)NRHS(Z0)R’, -OC(=0)N(R)S(=O)R", -0C,.¢alkylNRR/,
-0C,.calkylOR!, -SR', -S(=O)R’, -S(=O):R’, -S(=0),NR'R},
-S(=0)NRHCE=O)R, -S(=0);N(R*)C(=O)R/, -S(=0),N(R)C(=0)OR",
-S(=0),N(RHC(=0)OR', -S(=0);N(R)C(=0)NR'R", S(=0),NR*)C(E=O)NR'R,,
NRR, NRHCEO)RE, -NRHC(=O)R', NRHC(=0)OR, NRYC(=0)OR,,
NR)C(E0)NRRE, -N(R3)C(=0)NR'R’, -N(R)C(=NR*)NR'R",
NER)CENRINRR,, -NRHS(=0)R, NR)S(=O)R’, N(RHS(=0),NRRK,
NRHS(EO)NRR, -NRIC, salkyINR'R, NR*C.¢alkyINR®R!, -NRC,.salkylOR®
and -NR*Cy.alkylOR’.

In another embodiment, in conjunction with any one of the above and
below embodiments, R and R'? together are a saturated, partially-saturated or
unsaturated 3-atom bridge containing 1, 2 or 3 atoms selected from O, N and S
with the remaining atoms being carbon, so long as the combination of O and S
atoms is not greater than 2, wherein the bridge is substituted by 1 or 2 substituents
selected from oxo, thioxo, R, R¥, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)Rk,
-C(=0)ORE, -C(=0)NR'RY, -C(=NR®)NR'R, -OR’, -OC(=O)R", -OC(=0)NRR¥,
-OC(E0)N(RHS(O)RE, -0C;.salkyINR'RY, -OC;.6alkylOR', -SR, -S(=O)RF,
-S(=0)RY, -S(=0),NR’RE, -S(=0);N(R*C(=O)R", -S(=0),N(R})C(=0)OR¥,
-S(=0)NRY)C(E0)NR'RY, -NR'R, -N(R*C(=O)R", N(R¥C(=0)OR,
NRYC(EO0)NR'RE, -NRY)C(ENR)NRRY, -NRH)S(=0),R",
NRYS(=0);NR*RE, -NR*C,.alkyINRR, -NR*C2.¢alkylORY, -C(=O)R’,
_C(=0)OR, -C(=0)NR'R’, -C(=NR¥NRR’, -OR’, -OC(=O)R/, -OC(=O)NR'R,,
-OC(=0)NRYS(=O);R, -OC(=0)N(R)S(=O)R", -0C,.alkyINR?R’,
_0C,.alkylOR’, -SR', -S(=O)R’, -S(=0),R’, -S(=0),NR°R/,
-S(=0),NRHC(=O)RE, -S(=0)NRY)C(=O)R’, -S(=0LNR)HC(=0)OR",
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-S(=0);N(R*C(=0)OR’, -S(=0),N(R)C(=O)NRR¥, -S(=0);N(R*)C(=O)NR’R,
NR*R!, -NRHCEO)RY, -NRHC(=0)R’, -N(R)C(=0)OR, -N(R*C(=0)OR.,
N(RHC(=0)NR®RE, -N(R?C(=0)NR®R, -N(R)C(=NR)NRRE,
NRYHC(ENRY)NRRY, -NRHS(=0),RE, -N(RH)S(=O)R’, -N(R)S(=0);NR*R,
-N(RYS(=0),NR’R’, -NR'C,.¢alkyINR’R¥, -NR?C; 6alkyINR?R, -NR'C,.alkylOR*
and -NR?C,.alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R'' and R' together are a saturated, partially-saturated or
unsaturated 3-atom bridge containing 1, 2 or 3 atoms selected from O, N and S
with the remaining atoms being carbon, so long as the combination of O and S
atoms is not greater than 2, wherein the bridge is substituted by a group selected
from oxo, thioxo, R}, R¥, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)Rk,
-C(=0)ORY, -C(=0)NRR, -C(=NR®NR°R¥, -OR¥, -OC(=0)R¥, -OC(=0)NR’R,
~OC(=0)N(R%S(=0):R¥, -OC;.salkyINR*R¥, -OC,.¢alkylORY, -SR¥, -S(=0)RY,
-S(=0);R, -S(=0),NR*RY, -S(=0),N(R*)C(=O)R, -S(=0),N(R*)C(=0)OR,
-S(=0):NR*)C(=0)NRRY, -NR*R¥, -NR*)C(=O)RK, -NR*CE=O)ORK,
N(RY)C(=O)NR'RE, -NRY)C(ENRHNRRE, -NRHS(=0),R,
NRYS(=0),NR’RE, -NR*C, alkyINR*R, -NR*C,.alkylOR¥, -C(=O)R’,
-C(=0)OR}, -C(=0)NR°R’, -C(=NR*NRR’, -OR!, -OC(=0)R’, -OC(=0)NR’R’,
-OC(=O)NRYS(=0),R’, -OC(=0)NRHS(=0),RY, -OC;.calkyINR’R’,
-0C,.4alkylOR’, -SR’, -S(=0)R’, -S(=0),R!, -S(=0),NR’R/,
-S(=0);NR)HC(=0)R, -S(=0),N(R*C(=0)R’, -S(=0),N(R)C(=0)OR,
-S(=0)N(RYHC(=0)OR’, -S(=0),N(R)C(=0)NR*R, -S(=0),NR?)C(=0)NR’R.,
-NRR, -NR)C(=0)R, -N(RH)C(=0)R’, -NR)C(=0)OR¥, -N(R*)C(=0)OR',
NRHC(=0)NRRE, -NRHC(=0)NRR!, -NR)C(=NRH)NRR,
NRYHCENRIYNRRY, -NRHS(=O),RY, -NRHS(=0),R’, -N(R)S(=0),NR?R¥,
NRYS(=0),NR*R’, -NRC.alkyINR’RY, -NRC,.¢alkyINR*R’, -NRIC, salkylOR*
and -NR'C,.calkylOR".

In another embodiment, in conjunction with any one of the above and
below embodiments, R™ and R'? together are a saturated, partially-saturated or
unsaturated 4-atom bridge containing 1, 2 or 3 atoms selected from O, N and S

with the remaining atoms being carbon, so long as the combination of O and S

PCT/US2006/006987



10

15

20

25

30

WO 2006/089311

-67 -

atoms is not greater than 2, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)RY, -C(=0)OR, -C(=0)NRRE, -C(=NRHNR?R, -OR¥, -OC(=0)R,
-OC(=O)NR'RY, -OC(=O)N(R®)S(=0):R, -OC4.¢alkyINR*RY, -OC;.salkylORY,
-SRY, -S(=0)R¥, -S(=0);R¥, -S(=0);NR*R¥, -S(=0),N(R*)C(=O)RE,
-S(=0)NRY)C(=0)OR", -S(=0)N(RHC(=0)NR’RF, -NR*R¥, -N(RY)C(=O)R¥,
NRYC(=0)ORY, -NRY)C(=0)NR'RY, -NR*)C(=NRHNRRY, -N(RY)S(=0)R,
“NRH)S(=0)NR'RY, -NR*C,.calkyINR*R, -NR*C,.¢alkylORY, -C(=O)R,
-C(=0)OR, -C(=0)NR'R’, -C(=NR*NR'R’, -OR’, -OC(=0)R’, -OC(=O)NR’R,
-OC(=0)N(RYS(=0)R’, -OC(=0)N(R)S(=0),R, -0C;alkyINR*R’,
-0C2-6alkylOR’, -SR’, -S(=O)R’, -S(=0)R’, -S(=0);NR'R/,
-S(=0%LNRHC(E=O)RY, -S(=O)2N(Ra)C(=O)Ri, -S(=0)N(R)HC(=0)ORX,
-S(=0);N(R*C(=0)OR’, -S(=0),N(R)C(=0)NR’R¥, -S(=0),N(R*)C(=0)NR*R',
-NR'R’, -N(R)C(=0)R", NRC(=O)R, N(R)C(=0)OR, -N(R*C(=0)OR/,
NR)C(=O)NRRY, -NRY)C(=0)NR'R!, -N(R')C(=NR*NRRK,
NRYHCENRY)NRR,, -NR)S(=0),R, -N(R*)S(=0),R’, -N(R)S(=0),NR'R,
NRHS(=0):NRR’, -NR'C;.salkylNRRY, -NR*C, calkyINR?R’, -NRIC, 4alkylORF
and -NR*C,_¢alkylOR'.

Embodiment T: In another embodiment, in conjunction with any one of
the above and below embodiments, R'! and R'? together form a -R!!-R'%- bridge
selected from -O-C-C-O-, -N-C-C-C- and -N=C-C=C-, wherein the bridge is
substituted by 0, 1 or 2 substituents selgcted from oxo, thioxo, R', R¥, halo, cyano,
nitro, -OH, -NHy, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR’R, -C(=NR*)NR’R,
-OR¥, -OC(=0)RY, -OC(=0)NR’R¥, -OC(=0)N(R})S(=0),RY, -OC;.salkyINR*R¥,
-OC1.6alkylORY, -SR, -S(=0)RY, -S(=0),R, -S(=0),NR*R,
-S(=0)NRHC(=0)R", -S(=0),N(R*)C(=0)OR¥, -S(=0);N(R*)C(=0)NRR,
-NRRY, -N(RY)C(=0)R, -N(R*C(=0)OR¥, -N(R*)C(=0)NR*R¥,
NRHCENRYNRRE, -NRHS(=0)RE, -NRY)S(=0),NR*R¥,
-NR’C.6alkyINR*RY, -NR?C,.salkylOR¥, -C(=O)R}, -C(=0)OR, -C(=0)NR*R},
-C(=NR*)NR'R}, -OR, -OC(=0)R’, -OC(=0)NRR’, -OC(=0)N(R*)S(=O)R’,
-OC(=0)N(R)S(=0);R", -OCs.¢alkyINR’R', -OC; ¢alkylOR’, -SR', -S(=O)R’,
-S(=0):R’, -S(=0);NR’R’, -S(=0);N(R)C(=0)R’, -S(=0);N(R*C(=O)R’,
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-S(=0):N(RHC(=0)ORF, -S(=0),N(R*)C(=0)OR’, -S(=0),N(R)C(=0)NR*R,
-8(=0):NR"C(=0)NRR’, -NR*R, -N(R')C(=0)R¥, -N(R*)C(=O)R/,
NRHC(=0)ORE, -NR*C(=0)OR’, -NRHC(=0)NR’R¥, -N(R*)C(=O)NRR',
NR)HC(E=NRONRRY, -NR)CENRYNRR', -N(RHS(=0),RE, -N(RH)S(=0),R’,
NRHS(=0),NRR¥, -NRS(=0),NR*R’, -NRIC,.calkyINR*RY,
-NR*Cy.¢alkyINR®R’, -NR'C; salkylOR* and -NR*C»salkylOR..

R" and R™ together form a -R!!-R*%- bridge selected from -O-C-C-O-,
-N-C-C-C- and -N=C-C=C-, wherein the bridge is substituted by 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH;, -SH,
-C(=O)RY, -C(=0)ORY, -C(=0)NR*R¥, -C(=NR*NRRK, -OR, -OC(=O)R¥,
-OC(=0)NRRY, -OC(=0)N(R*)S(=0):R", -OC;.¢alkyINR*RY, -OC;.calkylORY,
-SRY, -S(=0)R¥, -S(=0),R, -S(=0),NR’R, -S(=0),N(R)C(=O)R¥,
-S(=0)NR*C(=0)ORY, -S(=0);N(RY)C(=0)NR*R¥, -NR*R¥, -N(RY)C(=O)R,
NRYC(=0)OR", -NR*)C(=0)NR’R, -NRHCENRHNRRE, -N(RH)S(=0),R,
-NR*S(=0),NR"R", -NR*C,.salkyINR*R¥, -NR*C,.salkylORY, -C(=O)R’,
-C(=0)OR’, -C(=0)NR*R’, -C(=NR*)NR*R’, -OR’, -OC(=0)R’, -OC(=0)NRR’,
-OC(=O)NRH)S(=0)R’, -OC(=0)N(R})S(=0),R¥, -OC,.alkyINR*R!,
-0C,.calkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR’R’,
-S(=0RNR)C(=0)RY, -S(=0);NRHC(=0)R’, -S(=0),N(R})C(=0)ORE,
-S(=0RNR)C(=0)OR’, -S(=0),N(R)C(=0)NR*R, -S(=0),N(R*)C(=O)NR*R’,
NRR', -NRHC(=0)RK, NRHC(=0)R’, -NR)C(=0)OR, -N(RY)C(=0)OR,
NRHC(EO0)NR'RY, -N(RY)C(=0)NR’R., -N(R)C(=NR*NRR,
NRHCENRYNR'RY, NRHS(=0)RE, -NRH)S(=0),R’, -N(RH)S(=0),NR*R,
-NR»S(=0)NR’R’, -NR!C,.salkyINR’R, -NR"C,.alkyINR’R’, -NRIC, calkylOR¥
and -NR*C,.¢alkylOR’.

In another embodiment, in conjunction with any one of the above and
below embodiments, or R and R'? together are a saturated or partially
unsaturated 3-, 4- or 5-carbon bridge, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, R%, R¥, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)RY, -C(=0)OR¥, -C(=0)NR'R, -C(=NR*NR’R¥, -OR, -OC(=0)R,
-OC(=0)NRRY, -OC(=0)N(R®)S(=0):RY, -OC».alkyINR*RY, -OC;.alkylORY,
-SRY, -S(=0)RY, -S(=0),R¥, -§(=0),NR*R¥, -S(=0),N(R*C(=0)R,
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-S(EO0RN(RC(=0)ORE, -S(=0),N(R*C(=0)NRRF, -NR°RK, -N(R*)C(=O)RF,
NRHC(=0)OR¥, -N(RHC(=0)NR’RK, -NRYHCENRHNRRY, -N(R?)S(=0)RY,
NRYS(=ORNR®RE, -NR?C,.¢alkyINR?R, -NR?C,.¢alkylORK, -C(=O)R’,
-C(=0)OR’, -C(=0)NR®R, -C(=NR*NR°R’, -OR}, -OC(=O)R’, -OC(=O)NRR},
-OC(=0)NRYS(=0);R}, -OCEOINRHS(=0)RY, -0C,.¢alkyINRR,
-0C,.4alkylOR’, -SR}, -S(=O)R, -S(=O),R’, -S(=0),NR°R’,
-S(=0),N(RHC(=O)RE, -S(=0),N(R*C(=0)R, -S(=0),N(R)C(=0)OR,
-S(=0),N(R*)C(=0)OR', -S(=0),N(R)C(=0)NR’RK, -S(=0),N(R?)C(=0)NR*R’,
NRZR!, -NRHC(=0)RE, -NRYHC=O)R!, -N(R)C(=0)OR¥, -N(RYC(=0)OR,
NERHC(EONRRY, -N(RY)C(=0)NRR!, -N(RY)C(=NRHNRRE,
NERHCENRINRR!, -NRHS(=0),RE, NRHS(=0):R}, -NR)S(=0),NR*R,
N(RHS(=0),NR?R!, -NRIC,.¢alkyINR’RE, -NRC,.¢alkyINR*R’, -NR'C,.¢alkylOR*
and -NR?C,.¢alkylOR'. '

In another embodiment, in conjunction with any one of the above and
below embodiments, or R'! and R" together are a saturated or partially
unsaturated 3-, 4- or 5-carbon bridge, wherein the bridge is substituted by 1 or 2
substituents selected from oxo, thioxo, Ri, Rk, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=0)R¥, -C(=0)ORY, -C(=0)NR™RY, -C(=NR*NR’R, -OR¥, -OC(=0)R¥,
-OC(=0)NRR¥, -OC(=0)N(R?S(=0),RF, -OC; ¢alkyINR’RK, -OC,.alkylOR¥,
SR, -S(=0)R¥, -S(=0),R¥, -S(=0),NR*R¥, -S(=0),N(R*)C(=0)R¥,
-S(=0),N(R*)C(=0)ORY, -S(=0),N(R*C(=0)NR?R, -NR*R¥, -NR*C(=O)R,
NRYHC(=0)OR, -NRC(=0)NRRE, -N(R*)C(ENRINRRY, -N(R?)S(=0),R,
NRHS(=0),NR*R¥, -NR?C,.¢alkyINR?R, -NR®C;.6alkylOR, -C(=O)R,
-C(=0)OR’, -C(=0)NR®R’, -C(=NR*NRR, -OR!, -OC(=0)R}, -OC(=0)NRR’,
-OC(=0)N(R¥S(=0),R’, -OC(=0)NR)S(EO0)RY, -OCy.salkyINR?R},
-0Cy.6alkylOR’, -SR', -S(=O)R’, -S(=0),R’, -S(=0),NR*R’,
-S(=0):N(R)C(=0)R, -S(=0)NRYC(=0)R’, -S(=0),NRHC(=0)ORk,
-S(=0)N(R*C(=0)0OR!, -S(=0),NRHC(=0)NRRK, -S(=0),N(R*C(=0)NR°R/,
NRR!, -NRHC(EO)RY, -NRHCEO)R!, -N(RHC(=0)OR¥, -N(R?)C(=0)OR,
NR)HC(E=O0)NR'RE, -N(R»)C(=0)NRR!, -N(R)HC(=NR*NR*RE,
NRHCENR)NRR!, -NRHS(=0),RY, -NRHS(=0),R’, -N(R)S(=0);NR*R¥,
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N(RYHS(=0),NRR’, -NR'C;.alkyINR’R¥, -NR*C;.¢alkyINR’R’, -NR'C;.¢alkylOR¥
and -NR?C;.¢alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R* is independently, at each instance, selected from H, halo,
cyano, nitro, C;shaloalkyl, -OH, -NHj, -SH, Csalkyl, -C(=0)R, -C(=0)OR¥,
-C(=O)NR*RY, -C(=NR*NR’R, -OR¥, -0C(=0)R, -OC(=0)NR’R,
-OC(=0)NRS(=0),R¥, -OCy.alkyINR'RY, -OCy.¢alkylORY, -SR¥, -S(=O)R,
-S(=0);RY, -S(=0),NR*R¥, -S(=0),NR*C(=0)RY, -S(=0),N(R}C(=0)ORY,
-S(=0),N(RA)C(=0)NR"RY, -NR'R¥, -N(R?)C(=0)R¥, -N(R*)C(=0)OR,
NRYHC(EO)NR’RE, -N(R*)C(=NRONRRY, -NRHS(=0),RE,
-NRYS(=0)NRR¥, -NR*Cy.¢alkyINR*R¥, -NR?C;.¢alkylORY, -C(=O)R’,
-C(=0)OR, -C(=0)NRR’, -C(=NR*NR*R’, -OR’, -OC(=0)R’, -OC(=0)NR’R,
-OC(=0)N(R®)S(=0),R’, -OC(=0)NRHS(=0),R¥, -OC,.calkyINR*R’,
-0C.6alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR’R’,
-S(=0ENR)CEO)R', -S(=0)NRHC(=O)R', -S(=0),N(R)C(=0)OR,
-S(=0)N(R)C(=0)OR’, -S(=0),,N(R)C(=0)NR*RY, -S(=0),N(R*)C(=0)NR’R.,
-NRR, NR)C(=0)RF, -NRHC(=O)R!, -NR)HC(=0)OR¥, -N(R*C(=0)OR,
NR)HC(=0)NRR, -NRY)C(=0)NRR', -N(R)C(=NR)NRR¥,
NRHCENRIYNRR!, -NRHS(=0),RE, -NRH)SE0),R!, -N(RH)S(=0),NR*R¥,
NRY)S(=0)NRR', -NR'C,.5alkyINR’RY, -NR*C,.¢alkyINR’R', -NR'C,.¢alkylOR¥
and -NR’C, ¢alkylOR’; or R" is a saturated, partially-saturated or unsaturated 5-,
6~ or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1, 2 or 3 groups selected from R, halo, cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥,
-C(=0)OR¥, -C(=0)NR"RY, -C(=NR®)NRR¥, -OR¥, -OC(=O)RY, -OC(=0)NR*R,
-OC(=0)NRY)S(=0),R", -0C,.salkyINRR¥, -OC;, alkylORY, -SR¥, -S(=O)R",
-S(=0),RY, -S(=0),NR’R¥, -S(=0),NR*C(=0)RY, -S(=0),NR*C(=0)OR¥,
-S(=0)LNR*)C(=0)NRR, -NR’R¥, -N(R*C(=0)R¥, -N(R?)C(=O)OR,
NRHC(=0)NR'RF, -N(R*)C(=NR*HNR’R¥, -N(R*)S(=0),R,
NRS(=0),NR'R", -NR*C, salkyINR*R, -NR?C, ¢alkylOR¥, -C(=O)R,
-C(=0)OR!, -C(=0)NRR', -C(=NR*)NR'R/, -OR’, -OC(=0)R}, -OC(=0)NR*R,
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_OC(=0)NRHS(=0),R’, -OC(=0)NR)S(=0)R, -0C,.calkyINR'R’,
-0C,.calkylOR!, -SR', -S(=O)R, -S(=0):R’, -S(=0),NR'R},
-S(=0),NRHC(=O)R, -S(=0)NRHC(=O)R,, -S(=0),N(R})C(=0)ORF,
-S(=0),N(R*C(=0)OR!, -S(=0);N(R)C(=O)NR'R’, -S(=0),N(R*)C(=0)NR'R’,
NRR!, NRHC(EO)RE, -NRYC(=O)RY, -NR)C(=0)OR", NR»C(=0)OR/,
N(RHC(=O)NRRY, -NR*C(=0)NR'R,, NR)CENRHNRRE,
NRH)CENRIYNRRY, -NR)S(=0)RY, -NRHS(=0)R, N(RHS(=0),NR*RY,
NR*S(=0),NR*R}, -NR'C,.calkyINR'R", NR?*Cy.¢alkyINR’RY, -NR'C,.salkylOR"
and —NRaCZ-GalkYIORi; or R1 is Cy.salkyl substituted by 0, 1, 2 or 3 groups
selected from Cyshaloalkyl, cyano, nitro, -OH, -NH;, -SH, -C(=O)R",
-C(=0)OR, -C(=0)NR’RY, -C(=NR*)NR'RY, -OR", -OC(=0)RY, -OC(=0)NRR¥,
~OC(=0)N(R)S(=0),R¥, -0C,.salkyINR'R", -0C,.¢alkylORY, -SR¥, -S(=O)R,
-S(=0)RY, -S(=0),NR*R¥, -S(=0);N(R*)C(=O)R", _S(=0),NR*C(=0)ORE,
_S(=0),N(R®C(=0)NR'R, -NR°R¥, -N(R*)C(=O)R", N(R*C(=0)ORF,
NRHC(=0)NRRE, -NRH)C(ENR)NR'RY, -NRHS(=O)R",
NRYS(=0);NR'RE, -NR*C,.salkyINR*R, -NR*C;.alkylOR", -C(=O)R},
-C(=0)OR', -C(=0)NR’R, -C(=NR*NR’R’, -OR, -OC(=O)R’, -OC(=O)NRR,,
_OC(=0)N(RYS(=0),R’, -OC(=0)N(R)S(=O)R", -0C,.alkyINRR’,
_0C,.calkylOR’, -SR', -S(=O)R’, -S(=O):R’, -S(=01,NR'R/,
-S(—O)gN(R‘)C(—O)Rk -S(=0),NRC(=O)R', -S(=0),N(R)C(=0)OR",
-S(=0)N(R})C(=0)OR’, -S(=01NR)C(=0)NR'RY, -S(=0),NRYC(=O)NR'R/,
NRR!, NRHCEO)RE, NRHC(=O)RY, -NR)C(=0)OR", NR*C(=O)OR,
N(RHC(EO)NR®RE, -N(RY)C(=0)NR'R’, -N(R)C(=NR*)NR'R,
NRHCENR)NRR!, -NRHS(=0):R", -NR)S(=0):R}, N(R)S(EO0),NRRY,
N(RYS(=0)NRR,, _NRIC,.¢alkyINR?RE, -NR*C,.¢alkyINR*R', -NR'C;.¢alkylOR"
and -NR?C,.¢alkylOR’.

In another embodiment, in conjunction with any one of the above and
below embodiments, RY?isH.

In another embodiment, in conjunction with any one of the above and
below embodiments, R'? is independently, at each instance, selected from halo,
cyano, nitro, Ci-shaloalkyl, -OH, -NHy, -SH, Cy.galkyl, -C(=O)R", -C(=0)OR",
_C(=0)NR'R¥, -C(=NRYNR’RY, -OR¥, -OC(=O)RY, -OC(=O)NR'R",
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-OC(=0)N(R*S(=0):RY, -0C,.salkyINR?RE, ~OCy.alkylORY, -SR¥, -S(=O)RY,
-S(=0)R¥, -S(=0)NRRY, -S(=0),NR*)C(=0)R¥, -S(=0);N(R*)C(=0)OR,
-S(=0)NRYC(=0)NRRY, -NR*R¥, NRYC=O)RK, -N(R*)C(=0)OR¥,
NRY)C(=O)NR*RY, -NRHC(ENR)NRRE, -NRYS(=O)RY,
N(R»S(=0),NR’R¥, -NR*C,.calkyINR*R, -NRC,.¢alkylORY, -C(=O)R,
-C(=0)OR’, -C(=0)NRR’, -C(=NR*NR'R’, -OR’, -OC(=O)R’, -OC(=0)NR?R,
-OC(=0)N(R®S(=0),R’, -OC(=0)N(R})S(=0),R¥, ~0C;.calkyINR’R’,
-0C2.alkylOR, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR°R},
-S(=0)NRHC(=0)RY, -S(=0,NRY)C(=0)R’, -S(=0),N(R)C(=0)OR,
-S(=0);N(R*C(=0)OR’, -S(=0),N(R)C(=0)NRR, -S(=0),N(R*)C(=0)NRR},
NRR}, -N(R)HC(=0)RY, NRHC(=0)R!, -N(RHC(=0)OR, -N(R*)C(=0)OR’,
NRHC(=0)NRRY, NRYC(=O)NRR, -NR)HC(=ENRHNRR,
NRY)CENR)NRR, -N(RHS(E0),RE, -NRHS(=0)R, -NRHS(=0),NRR,
NR*S(=0),NR*R’, -NR'C.salkyINR’R¥, -NRC,.¢alkyINR*R!, -NRIC,.¢alkylOR¥
and —NRaCZ_6alkleRi; orRPisa saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1, 2 or 3 groups selected from Rk, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)Rk,
-C(=0)ORY, -C(=0)NR’R, -C(=ENRYNRRY, -OR¥, -OC(=0)R¥, -OC(=0)NR*RE,
-OC(=0)N(R»S(=0),R, -OC».¢alkyINR*RF, -OC,.¢alkylOR, -SR¥, -S(=0)R¥,
-S(=0X%RY, -S(=0)NRR, -S(=0),NRY)C(=O)R, -S(=0),N(R*)C(=0)OR¥,
-S(=0),NR*C(=0)NRR¥, -NR*R¥, -N(R*)C(=O)RF, -N(R?)C(=0)OR¥,
NRHCEO)NRRE, -N(R*)C(ENRINRRE, -N(R?)S(=0),R,
N(R*S(=0),NRRE, -NR*C,.¢alkyINR*R¥, -NRC,.¢alkylORY, -C(=O)R,
-C(=0)OR’, -C(=0)NRR}, -C(=NRHNRR’, -OR', -OC(=0)R’, -OC(=0)NR’R,
-OC(=0)NR®S(=0),R’, -OC(=0)NR)S(=0);R¥, -0C,.¢alkyINR'R’,
-OC,.6alkylOR!, -SR', -S(=0)R’, -S(=0),R}, -S(=0),NR°R’,
-S(=0):NR)HC(=0)RY, -S(=0)N(R*C(=0)R’, -S(=0),N(R')C(=0)OR,
-S(=0RNR*C(=0)OR, -S(=0),NRHC(=0)NRR¥, -S(=0),N(RY)C(=0)NR’R’,
NRR', -NR)CE=O0)RY, -NRY)C(=O)R’, -N(R)C(=0)OR, -N(R*C(=0)OR’,
NRHC(=0)NRRK, -N(RY)C(=0)NR®R., -N(R)C(=NR*NRR,
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NRYHCENRHNRR!, -NRHS(E0RRY, -NR?S(=0)R!, -N(RHS(=0),NRRY,
NR?)S(=0),NRR}, -NR'C;.¢alkyINR?R¥, -NR?C;.¢alkyINR’R’, -NR'C;.salkylOR
and -NRC,.alkylOR’; or R* is Cy4alkyl substituted by 0, 1, 2 or 3 groups
selected from Cj4haloalkyl, cyano, nitro, -OH, -NH», -SH, -C(=O)Rk,
-C(=0)OR¥, -C(=0)NR°R¥, -C(=NR*NRR, -OR¥, -OC(=0)R¥, -OC(=0)NR°RF,
~OC(=0)N(R®S(=O),R¥, -OC;.alkyINR?RY, -OC;.salkylORY, -SR¥, -S(=O)R",
-S(=O)RE, -S(=0),NR?RY, -S(=0,NRY)CEO)R, -S(=0),NR*)C(=0)OR,
-S(=0),LNRHC(=0)NR’RE, -NR*RE, -N(R*)C(=0)R, -N(R*)C(=0)OR",
NRYC(E=0)NRRY, -NRY)C(E=NRYNR?RY, -NR?)S(=0)R,
N(RS(=0),NR*R, -NR*C; salkyINR*R¥, -NR*Cy.6alkylORF, -C(=O)R’,
-C(=0)OR!, -C(=0)NRR/, -C(=NR*NR'R’, -OR’, -OC(=O)R’, -OC(=0)NR’R’,
-OC(=0)NRHS(=0):R’, -OC(=0)N(R)S(=0);R", -0C;.calkyINR'R’,
-0C,alkylOR!, -SR, -S(=O)R’, -S(=0),R’, -S(=0),NR°R/,
-S(=0;NR)HC(=0)RY, -S(=0);NR})C(=O)R’, -8(=0),N(R)C(=0)OR",
-S(=0),NR})C(=0)OR', -S(=0);N(R)C(=O)NR*R¥, -S(=0);N(R})C(=O)NR'R’,
NRR!, -NRH)C=0)RY, -NRYHC(=0)R’, -NR)C(=0)ORY, -N(R*C(=0)OR,
NRHC(EONR®RY, -NRHC(=0)NRR!, -N(R)C(=ENRHNR R,
NRHCENRYNRRY, -NR)S(=0),RE, -NRYS(=0)R’, -N(R)S(=0),NR’R,
NRYHS(E0LNR]R!, -NRIC,.¢alkyINR'RY, -NR?C, salkyINRR’, -NRIC,.¢alkylOR*
and -NR?C,.¢alkylOR’, \

In another embodiment, in conjunction with any one of the above and
below embodiments, R' is a saturated, partially-saturated or unsaturated 5-, 6- or
7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein the ring is
substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is substituted by 0,
1, 2 or 3 groups selected from R¥, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)Rk,
-C(=0)ORE, -C(=0)NR*R¥, -C(=NR*NR’R, -OR", -OC(=0)R¥, -OC(=O)NR’RY,
-OC(=O)N(RY)S(=0),RE, -OC;.calkyINR*RE, -OC;.alkylOR, -SR¥, -S(=0)R¥,
-S(=0);R¥, -8(=0),NR*R, -S(=0),N(R*)C(=0)R¥, -S(=0),N(R*C(=0)OR",
-S(=0),N(R)C(=0)NR?RY, -NRR¥, -N(R®)C(=O)R, -N(R*)C(=0)OR,
NRHCEO)NR’RE, -NRHC(ENRHNRRY, -NR)S(=0),R¥,
NRYHS(=0)NR*RY, -NR?C,.salkyINR?R¥, -NR*C;.salkylORY, -C(=O)R’,
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-C(=0)OR/, -C(=0)NR?R’, -C(=NR*NR'R!, -OR!, -OC(=0)R’, -OC(=O)NRR/,
-OC(EO)NRHS(=0),R., -OC(=0)NR)S(=O)R, -OC; salkyINR?RY,
-0Cy.6alkylOR}, -SR!, -S(=0)R, -S(=0),R}, -S(=0),NR°R’,
-S(EORNR)C(=0)RY, -S(=0),N(R*C(=0)R., -S(=0);N(R)C(=0)ORE,
-S(=0),N(R*C(=0)OR, -S(=0),N(RHC(=0)NRR, -S(=0),N(R*)C(=O)NRR/,
NRR, -NRHC(=0)RF, -NR*C(=0)R}, NRHC(=0)OR¥, -N(R*)C(=0)OR/,
NRHCEOINRRY, NRHC(=0)NRR,, -N(R)C(=NR*)NRRE,
NERYHC(ENRHNRR, NRHS(=0)RY, -NRHS(=O),R!, -N(R)S(=0),NR*RK,
NRHS(=0),NR?R!, -NR!C,.¢alkyINR*R, -NR*C,.calkyINR*R, -NR'C;.¢alkylOR
and -NR®C,.¢alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R™ is C;4alkyl substituted by 0, 1, 2 or 3 groups selected
from Cy.shaloalkyl, cyano, nitro, -OH, -NH,, -SH, —C(=O)Rk, -C(=0)ORk,
-C(=0)NR’R¥, -C(=NR*NR°R¥, -OR¥, -OC(=0)R, -OC(=0)NRRF,
-OC(=0)N(RHS(=0)R", -0C,.¢alkyINR'RY, -0C; salkylORY, -SR¥, -S(=O)R¥,
-S(=0),RE, -S(=0,LNRRK, -S(=0),N(R*C(=0)RY, -S(=0),N(R*C(=0)OR,
-S(=0);NRYC(=0)NRRY, -NR?R¥, -N(R*C(=O0)RF, -N(R*C(=0)OR¥,
NRYHCEONRRF, -NRH)C(ENRHNRRE, -NRYS(=0),R,
“N(R»S(=0),NRR¥, -NR*C; ¢alkyINR'R", -NR"C; calkylOR", -C(=O)R/,
-C(=0)OR/, -C(=O)NRR!, -C(=NR*NR?R’, -OR’, -OC(=0)R}, -OC(=O)NR°R/,
-OC(=ONRHS(=O),R,, -OC(=0)NRHS(=O)RE, -0C,.calkyINR®R’,
-0C,.¢alkylOR’, -SR!, -S(=0)R’, -S(=0),R’, -S(=0),NR°R},
-S(E0LNR)CE=0)RE, -S(=0LNRHC(=0)R, -S(=0),NR’)C(=0)OR¥,
-S(=ORNR?C(=0)OR’, -S(=0),NRHC(=0)NR?R, -S(=0),N(R*C(=0O)NR°R],
NRR!, -NRHCEO)RE, -NRHC(=0)R!, -N(R)C(=0)ORF, -N(R*C(=0)OR,
NRHC(EO)NRRF, NRHC(=O)NRR!, -N(R)C(=NR*)NRR,
NERHCENRHNR®RY, -NRHS(=0RRE, -NRHS(=0),R,, -N(R)S(=0),NR*RK,
NRHS(=0RLNRR!, -NR'C,.salkyINR?RK, -NR?*C, 6alkyINR®R’, -NRIC, salkylOR¥
and -NR?C.¢alkylOR’.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is independently, at each instance, selected from H, C;.
salkyl, C;4haloalkyl, halo, cyano, nitro, -OH, -NHj, -SH, -C(=O)RY, -C(=0)OR¥,
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-C(=0)NR°R¥, -C(=NR*NR’RF, -ORF, -OC(=0)R¥, -OC(=0)NR?R¥,
~OC(EO)NRYS(=0%RY, -0C;.4alkyINR'RY, -0C;.¢alkylORY, -SR¥, -S(=O)R¥,
-S(=O)R, -S(=0),NRR, -S(=0),NR»C(=0)R¥, -S(=0),N(R*)C(=0)OR,
-S(=0);N(R}C(=O)NRRY, -NRRK, -NR*HC(=0)R, -N(R*)C(=0)ORE,
NERYHCEOINRRE, -NRHC(ENRHNR®RE, -N(R?)S(=0)RE,
NRYS(=0),NRRE, NR*C,.alkyINR?RE, -NR®C;_salkylORY, -C(=O)R},
-C(=0)OR, -C(=0)NRR’, -C(=NR?NRR}, -OR}, -OC(=0)R’, -OC(=0)NR°R’,
~OC(=0)N(RYS(=0),R’, -OC(=O)N(RHS(=0),RF, -OC; salkyINR*R’,
-0C,.6alkylOR!, -SRY, -S(=0)R’, -S(=0),R}, -S(=0),NR°R’,
-S(EORNRHC(=0)RY, -S(=0);N(R*C(=0)R’, -S(=0),NR)C(=0)ORE,
-S(=0);N(R}C(=0)OR’, -S(=0),N(R)C(=0)NR’R, -S(=0),N(R*)C(=0)NR°R,,
-NRR!, -N(RHC(=0)R, -NRHC(=O)R, NRHC(=0)ORK, -N(R?)C(=0)OR,
N(R)C(=ONRRE, -NRYHC(EOINR®R!, -N(RHC(ENRHNRRE,
NRHCENRHNRRY, -NRHS(EORRY, -NRH)SEORLR!, -NRHS(=0)LNR®RY,
N(R*S(=0),NR°R’, -NR'C;.¢alkyINR?RY, -NR*C,.salkyINR*R’, -NR'C; ¢alkylORK
and -NRaCZ-salkleRi; orR*isa saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monbcyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R¥, halo,
cyano, nitro, -OH, -NHa, -SH, -C(=O)R¥, -C(=0)OR¥, -C(=0)NR°R,
-CENRYNRRY, -ORE, -OC(=0)RY, -OC(=0)NR?RE, -OC(=0)N(R?S(=0)R,
-0Cy.6alkyINRRY, -OC,.alkylORY, -SRK, -S(=O)RK, -S(=0),R¥, -S(=0),NR*R¥,
-S(E0),NRYHC(=O)RY, -S(=0)NR*C(=0)ORE, -S(=0),N(R*C(=0)NR’R,
NRRK, NRHC(EO)RE, -NR?C(=0)OR, -N(R*)C(=O)NRRY,
NRHC(ENRHNRRY, -NRHS(=0)RRY, -N(RH)S(=O),LNRRY,

-NR®Cy 6alkyINRRK, -NR*C,.6alkylORY, -C(=O)R’, -C(=0)OR, -C(=0)NR°R},
-C(=ENR*NR®R., -OR!, -OC(=0)R’, -OC(=0)NR°R’, -OC(=O0)N(R*S(=0),R’,
~OC(=0)N(RHS(=0)LR, -0C,.alkyINR?RY, -OC, alkylOR’, -SR’, -S(=0)R},
-S(=0)R!, -S(=0,NRR’, -S(=0),NRHC(=0)R, -S(=0),N(RHC(=O0)R’,
-S(=0)LNR)C(E=0)ORY, -S(=0),N(R*)C(=0)OR’, -S(=0),N(R")C(=0)NR*R,
-S(=0);N(R*C(=0)NR®R’, -NR*R’, -NR)C(=O)RK, -NR*C(=0)R’,
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NRHC(=0)OR, -NRHC(=0)OR!, -N(R)C(=0)NRR, -N(R*C(=0)NR°R/,
NERHCENRINRRY, -NRY)C(ENRHNR R, -NRHS(=0)RY, -NRHS(EO),R,
NRHS(=0),NRRE, -N(R?)S(=0),NR*R, -NRIC,_¢alkyINR*R¥,
“NR’C,.6alkyINR®R!, -NR'C.6alkylORY and -NR?*C,.alkylOR’; or R is C;salkyl
substituted by 0, 1, 2 or 3 groups selected from C;.shaloalkyl, halo, cyano, nitro,
-OH, -NH,, -SH, -C(=O)RY, -C(=0)NR’RK, -C(=NRYNRR, -OR¥, -OC(=0)RY,
-OC(=0)NR* R, -OC(=O)NRHS(=0),RY, -0C,.alkyINR?RK, -0C,.¢alkylORY,
-SRY, -S(=0)R¥, -S(=0)R¥, -S(=0);NR*RE, -S(=0),N(R*C(=0)R,
-SEO0RNRYC(=0)ORY, -S(=0),N(RYC(=0)NR?RY, -NR?RK, -N(R*C(=0)R¥,
NRHC(=O)ORE, -NRHC(EO)NRRY, -N(RHC(ENRHNRRY, -N(RHS(=0),RK,
N(RYS(=0),NR*RE, -NR*C, salkyINR*R¥, -NR’C;.¢alkylOR, -C(=O)R’,
-C(=0)OR,, -C(=0)NR’R’, -C(=ENR)NR R, -OR’, -OC(=O)R’, -OC(=0)NR°R’,
-OCEO)N(R?S(=0)R., ~OC(=0)N(R)S(=0)RY, ~OC,.calkyINR?R},
-0C,.¢alkylOR’, -SRY, -S(=0)R’, -S(=0),R’, -S(=0),NR°R},
-S(=0),NRHC(=0)RE, -S(=0);NR*C(=0)R’, -S(=0),N(RHC(=0)OR,
-S(=0LNRYHC(E=0)OR!, -S(=0)LNR)C(=0)NRRE, -S(=0),NRYC(=0)NRR,,
NRR!, -NRHC(=0)RY, -NRHC(=O)R’, -N(R)C(=0)ORY, -N(R*C(=0)OR},
NRHC(=0)NR’RE, -NRHC(EO)NRR!, -NRHC(=NR)NRR,
NRYHC(ENRHNRR, -NRHS(EORRY, -NR?)S(=0),R, -NR)S(=0),NR?R¥,
N(R?S(=0)NRR’, -NRIC,.¢alkyINR*R, -NR?C, salkyINR*R!, -NR'C.¢alkylOR*
and -NR®C;.¢alkylOR'.

In another embodiment, in conjunction with any one of the above and
below embodiments, R' is H.

In another embodiment, in conjunction with any one of the above and
below embodiments, R is independently, at each instance, selected from
C1.salkyl, C;4haloalkyl, halo, cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥,
-C(=0)OR", -C(=0)NRRY, -C(=NR*NR’R¥, -ORF, -OC(=0)R¥, -OC(=0)NR’RY,
-OC(=0)N(R*S(=0),RY, -0C,.¢alkyINR*RY, -OC, galkylOR, -SR¥, -S(=O)R¥,
-S(=0);R¥, -S(=0),NRRY, -S(=0);NR*C(=0)R¥, -S(=0),NR*C(=0)OR¥,
-S(=0),N(R*)C(=0)NRR¥, -NR’R¥, -N(R*C(=0)R¥, -N(R*)C(=0)OR,
NRYHC(EO)NRRY, -NRHC(ENRINRRY, -NRY)S(=0),RE,
N(R*S(=0),NR*RK, -NR*C,.alkyINR*R¥, -NR*C; salkylOR¥, -C(=O)R’,
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-C(=0)OR’, -C(=0)NR’R’, -C(=NR*NR’R!, -OR’, -OC(=O)R’, -OC(=0)NR°R’,
-OC(=O)NRYS(EOLR!, -OCEO)NRHS(=O),RY, -OC,salkyINR*R’,
-0C,.alkylOR!, -SR!, -S(=0)R’, -S(=0),R’, -S(=0),NR°R’,
-S(=0);N(RHC(=0)RY, -S(=0):N(R*)C(=0)R}, -S(=0),N(R)C(=0)OR,
-S(=0),N(R*C(=0)OR, -S(=0),N(R)C(=0)NR’R¥, -S(=0),N(R*)C(=0)NR’R},
NRR!, -NRHC(=0)RF, -NRHC(=0)R’, -N(R)HC(=0)OR, -N(R*C(=0)OR’,
NRHC(EO)NRRY, -NRHC(=0)NRR!, -N(R)C(=NRY)NRRY,
NRHC(ENRYNRR,, -N(RHS(=0)RY, -N(R?)S(=0)RY, -NRHS(=0),NRRE,
NRYHS(EO0),NR R, -NRIC, 6alkyINRRY, -NR*C, salkyINR®R, -NRIC, salkylOR"
and —NRaC2_6alky10Ri; orR™isa saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -OH, -NHj, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR®R,
-C(=NR*HNR'RF, -OR¥, -OC(=0)R¥, -OC(=0)NR'R¥, -OC(=0)N(RS(=0),R¥,
-0C.6alkyINR®RY, ~-OC,.4alkylORY, -SR, ~S(=O)RK, -S(=0),R¥, -S(=0),NR*R¥,
-S=0RNRY)CEO)RY, -S(=0)RNRY)C(=0)ORF, -S(=0),NRYC(=0)NR'RK,
NRRY, -NRHC(=O)RY, -N(R?)C(=0)ORE, -N(R*C(=0)NR*RF,
NRYHCENRYHNRR, -NRHS(=O),RY, -N(RH)S(=0),NR°RY,
“NR*Cy.alkyINR®RY, -NR?*C, alkylORY, -C(=0)R’, -C(=0)OR, -C(=0)NR’R’,
-C(=NR%NR'R}, -OR}, -OC(=O)R’, -OC(=O)NR'R’, -OC(=0)N(R*)S(=0),R’,
-OC(=0)N(RHS(=0),R, -OC;alkyINR?RY, -OC,.¢alkylOR’, -SR', -S(=O)R’,
-S(=0)R’, ~-S(=0),NRR’, -S(=0),NR)C(=O)RY, -S(=0),N(R*)C(=O)R’,
-S(=0):NR)C(=0)OR’, -S(=0;NR")C(=O0)OR', -S(=0);N(R)C(=O)NR'R,
-S(=0):NR*)C(=0)NRR!, -NR*R!, -N(RHC(=0)R¥, -N(R®)C(=O)R,
NRHC(=0)ORY, -N(R?)C(=0)OR’, -NR)C(=0)NRR¥, -N(R*)C(=0)NR’R’,
NERHCENRHNRRE, -NRHCENRHNRRY, -NRHS(=0)RE, -N(R?)S(=O)R’,
NRHS(=0),NR*RY, -N(RYS(=0),NR°R}, -NR'C;.¢alkyINR*R¥,
NR?C,.6alkyINR*RY, -NRIC,.¢alkylOR* and -NR?Cy.alkylOR; or R™ is C14alky1
substituted by 0, 1, 2 or 3 groups selected from C;.4haloalkyl, halo, cyano, nitro,
-OH, -NH,, -SH, -C(=0)R¥, -C(=0)NRR¥, -C(=NRNR'R, -ORK, -OC(=O)R,
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-OC(=0)NRRE, -OC(=O)N(RHS(=0),R¥, -OC,.alkyINR?RK, -OC,.¢alkylORY,
-SRE, -S(=0)RY, -S(=0),R¥, -S(=0),NRR¥, -S(=0);N(R*)C(=0)R,
-S(EORNRHC(=0)ORK, -S(=0),N(RHC(=OINRRY, -NR*RE, -N(R*)C(=0)R¥,
N(R¥HC(=0)ORF, -NRHC(=0)NRRY, -N(R*)C(=ENRYHNRRE, -N(R*S(=0),R",
N(R*S(=0)LNR*RY, -NR*Cy.6alkyINR?R, -NR?C;.¢alkylORY, -C(=O)R’,
-C(=0)OR!, -C(=0)NR?R’, -C(=NR?NRR}, -OR’, -OC(=O)R’, -OC(=O)NR?R,
-OC(EO)NRHS(=0)R!, -OCEONRHS(=0)RY, -0C,.¢alkyINRR,
-OCz.6alkylOR’, -SR’, -S(=0)R}, -S(=O);R’, -S(=0),NR°R’,
-S(E0),NRHCEO)RY, -S=0),NRHC(=0)R’, -S(=0),NRHC(=0)OR,
-S(=0),NRYC(=0)OR!, -S(=0),NR)C(=0)NRRF, -S(=0),N(R?*C(=0)NR’R,
-NRR, -NR)C(=0)RF, -NRHCEO)R, -NRHC(=0)ORF, -NR?*C(=0)OR',
NRHCEONRRE, -N(RHC(=OINRR, -N(R)C(=NRYHNRRE,
NERYHCENRINRRY, -N(RHS(=0),RY, NRHSE0):R!, -N(R)S(=0),NRR¥,
N(RYS(EOLNR)R!, -NR'Cy salkyINR®RE, -NR?C,.¢alkyINRR’, -NR'C; salkylOR*
and -NR*Cy.alkylOR', '

In another embodiment, in conjunction with any one of the above and
below embodiments, at least one of R!®, R, R'?, R"® and R is other than H.

In another embodiment, in conjunction with any one of the above and
below embodiments, at least two of Rlo, R”, Rlz, R and R is other than H.

As stated above, the above embodiments may be used in conjuction with
other embodiments listed. The following table is a non-exclusive, non-limiting
list of some of the combinations of embodiments. Although the following
embodiment sets are meant to be used with any of the above embodiments, they

are also considered wherein R’, R®, R™ and R are all H.

Where X isN and Y is CH:

Emb.#| R' R* R’ R°&R’ | RY R R
1001 C E - - N N Q
1002 C E - - 0 O Q
1003 C E - - P p Q
1004 C E - - M R R
1005 C E - - M S S
1006 C E - - M T T
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RIZ

Rll

RIU

R°&R’
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Another aspect of the invention relates to a method of treating acute,
inflammatory and neuropathic pain, dental pain, general headache, migraine,
cluster headache, mixed-vascular and non-vascular syndromes, tension headache,
general inflammation, arthritis, rheumatic diseases, osteoarthritis, inflammatory
bowel disorders, depression, anxiety, inflammatory eye disorders, inflammatory
or unstable bladder disorders, psoriasis, skin complaints with inflammatory
components, chronic inflammatory conditions, inflammatory pain and associated
‘hyperalgesia and allodynia, neuropathic pain and associated hyperalgesia and

allodynia, diabetic neuropathy pain, causalgia, sympathetically maintained pain,
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deafferentation syndromes, asthma, epithelial tissue damage or dysfunction,
herpes simplex, disturbances of visceral motility at respiratory, genitourinary,
gastrointestinal or vascular regions, wounds, burns, allergic skin reactions,
pruritus, vitiligo, general gastrointestinal disorders, gastric ulceration, duodenal
ulcers, diarrhea, gastric lesions induced by necrotising agents, hair growth,
vasomotor or allergic rhinitis, bronchial disorders or bladder disorders,
comprising the step of administering a compound according to any of the above
embodiments.

Another aspect of the invention relates to a pharmaceutical composition
comprising a compound according to any of the above embodiments and a
pharmaceutically-acceptable diluent or carrier.

Another aspect of the invention relates to the use of a compound according
to any of the above embodiments as a medicament.

Another aspect of the invention relates to the use of a compound according
to any of the above embodiments in the manufacture of a medicament for the
treatment of acute, inflammatory and neuropathic pé.in, dental pain, general
headache, migraine, cluster headache, mixed-vascular and non-vascular
syndromes, tension headache, general inflammation, arthritis, rheumatic diseases,
osteoarthritis, inflammatory bowel disorders, depression, anxiety, inflammatory
eye disorders, inflammatory or unstable bladder disordefs, psoriasis, skin
complaints with inflammatory components, chronic inflammatory conditions,
inflammatory pain and associated hyperalgesia and allodynia, neuropathic pain
and associated hyperalgesia and allodynia, diabetic neuropathy pain, causalgia,
sympathetically maintained pajn, deafferentation syndromes, asthma, epithelial
tissue damage or dysfunction, herpes simplex, disturbances of visceral motility at
respiratory, genitourinary, gastrointestinal or vascular regions, wounds, burns,
allergic skin reactions, pruritus, vitiligo, general gastrointestinal disorders, gastric
ulceration, duodenal ulcers, diarrhea, gastric lesions induced by necrotising
agents, hair growth, vasomotor or allergic rhinitis, bronchial disorders or bladder
disorders.

Another aspect of the invention relates to a method of making a compound

according to the above embodiments, comprising the step of:
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Rd Rd
X\~ leaving group R N Ré
N

R1
I
reacting x‘Y” with R*TH to form X"Y”N
The compounds of this invention may have in general several asymmetric
centers and are typically depicted in the form of racemic mixtures. This invention
is intended to encompass racemic mixtures, partially racemic mixtures and
separate enantiomers and diasteromers.
Unless otherwise specified, the following definitions apply to terms found
in the specification and claims:
“Co—palkyl” means an alkyl group comprising a minimum of o and a maximum of
P carbon atoms in a branched, cyclical or linear relationship or any combination
of the three, wherein o and f represent integers. The alkyl groups described in
this section may also contain one or two double or triple bonds. Examples of C;.

alkyl include, but are not limited to the following:

SN ;’\/L £ f\/\i} |

"Benzo group", alone or in combination, means the divalent radical C4H4=, one
representation of which is -CH=CH-CH=CH-, that when vicinally attached to
another ring forms a benzene-like ring--for example tetrahydronaphthylene,
indole and the like.

The terms “oxo” and “thioxo” represent the groups =O (as in carbonyl) and =S (as
in thiocarbonyl), respectively.

“Halo” or “halogen” means a halogen atoms selected from F, Cl, Br and 1.
“Cy.whaloalkyl” means an alkyl group, as described above, wherein any number-- .
at least one--of the hydrogen atoms attached to the alkyl chain are replaced by F,
Cl,Bror L

“Heterocycle” means a ring comprising at least one carbon atom and at least one
other atom selected from N, O and S. Examples of heterocycles that may be

found in the claims include, but are not limited to, the following:
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and
“Available nitrogen atoms™ are those nitrogen atoms that are part of a heterocycle
and are joined by two single bonds (e.g. piperidine), leaving an external bond
available for substitution by, for example, H or CHs.
"Pharmaceutically-acceptable salt" means a salt prepared by conventional means,
and are well known by those skilled in the art. The "pharmacologically
acceptable salts" include basic salts of inorganic and organic acids, including but

not limited to hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid,
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methanesulfonic acid, ethanesulfonic acid, malic acid, acetic acid, oxalic acid,
tartaric acid, citric acid, lactic acid, fumaric acid, succinic acid, maleic acid,
salicylic acid, benzoic acid, phenylacetic acid, mandelic acid and the like. When
compounds of the invention include an acidic function such as a carboxy group,
then suitable pharmaceutically acceptable cation pairs for the carboxy group are
well known to those skilled in the art and include alkaline, alkaline earth,
ammonium, quaternary ammonium cations and the like. For additional examples
of "pharmacologically acceptable salts," see infra and Berge et al., J. Pharm. Sci.
66:1 (1977).

“Saturated or unsaturated” includes substituents saturated with hydrogens,
substituents completely unsaturated with hydrogens and substituents partially
saturated with hydrogens.

"Leaving group" generally refers to groups readily displaceable by a nucleophile,
such as an amine, a thiol or an alcohol nucleophile. Such leaving groups are well
known in the art. Examples of such leaving groups include, but are not limited to,
N-hydroxysuccinimide, N-hydroxybenzotriazole, halides, triflates, tosylates and
the like. Preferred leaving groups are indicated herein where appropriate.
"Protecting group” generally refers to groups well known in the art which are used
to prevent selected reactive groups, such as carboxy, amino, hydroxy, mercapto and
the like, from undergoing undesired reactions, such as nucleophilic, electrophilic,
oxidation, reduction and the like. Preferred protecting groups are indicated herein
where appropriate. Examples of amino protecting groups include, but are not
limited to, aralkyl, substituted aralkyl, cycloalkenylalkyl and substituted
cycloalkenyl alkyl, allyl, substituted allyl, acyl, alkoxycarbonyl, aralkoxycarbonyl,
silyl and the like. Examples of aralkyl include, but are not limited to, benzyl, ortho-
methylbenzyl, trityl and benzhydryl, which can be optionally substituted with
halogen, alkyl, alkoxy, hydroxy, nitro, acylamino, acyl and the like, and salts, such
as phosphonium and ammonium salts. Examples of aryl groups include phenyl,
naphthyl, indanyl, anthracenyl, 9-(9-phenylfluorenyl), phenanthrenyl, durenyl and
the like. Examples of cycloalkenylalkyl or substituted cycloalkylenylalkyl radicals,
preferably have 6-10 carbon atoms, include, but are not limited to, cyclohexenyl

methyl and the like. Suitable acyl, alkoxycarbonyl and aralkoxycarbonyl groups
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include benzyloxycarbonyl, t-butoxycarbonyl, iso-butoxycarbonyl, benzoyl,
substituted benzoyl, butyryl, acetyl, trifluoroacetyl, trichloro acetyl, phthaloyl and
the like. A mixture of protecting groups can be used to protect the same amino
group, such as a primary amino group can be protected by both an aralkyl group
and an aralkoxycarbonyl group. Amino protecting groups can also form a
heterocyclic ring with the nitrogen to which they are attached, for example,
1,2-bis(methylene)benzene, phthalimidyl, succinimidyl, maleimidyl and the like
and where these heterocyclic groups can further include adjoining aryl and
cycloalkyl rings. In addition, the heterocyclic groups can be mono-, di- or tri-
substituted, such as nitrophthalimidyl. Amino groups may also be protected against
undesired reactions, such as oxidation, through the formation of an addition salt,
such as hydrochloride, toluenesulfonic acid, trifluoroacetic acid and the like. Many
of the amino protecting groups are also suitable for protecting carboxy, hydroxy and
mercapto groups. For example, aralkyl groups. Alkyl groups are also suitable
groups for protecting hydroxy and mercapto groups, such as tert-butyl.

Silyl protecting groups are silicon atoms optionally substituted by one or
more alkyl, aryl and aralkyl groups. Suitable silyl protecting groups include, but
are not limited to, trimethylisilyl, triethylsilyl, triisopropylsilyl, tert-
butyldimethylsilyl, dimethylphenylsilyl, 1,2-bis(dimethylsilyl)benzene,
1,2-bis(dimethylsilyl)ethane and diphenylmethylsilyl. Silylation of an amino
groups provide mono- or di-silylamino groups. Silylation of aminoalcohol
compounds can lead to a N,N,O-trisilyl derivative. Removal of the silyl function
from a silyl ether function is readily accomplished by treatment with, for
example, a metal hydroxide or ammonium fluoride reagent, either as a discrete
reaction step or in situ during a reaction with the alcohol group. Suitable
silylating agents are, for example, trimethylsilyl chloride, tert-butyl-dimethylsilyl
chloride, phenyldimethylsilyl chloride, diphenylmethyl silyl chloride or their
combination products with imidazole or DMF. Methods for silylation of amines
and removal of silyl protecting groups are well known to those skilled in the art.
Methods of preparation of these amine derivatives from corresponding amino

acids, amino acid amides or amino acid esters are also well known to those skilled
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in the art of organic chemistry including amino acid/amino acid ester or
aminoalcohol chemistry.

Protecting groups are removed under conditions which will not affect the
remaining portion of the molecule. These methods are well known in the art and
include acid hydrolysis, hydrogenolysis and the like. A preferred method
involves removal of a protecting group, such as removal of a benzyloxycarbonyl
group by hydrogenolysis utilizing palladium on carbon in a suitable solvent
system such as an alcohol, acetic acid, and the like or mixtures thereof. A t-
butoxycarbonyl protecting group can be removed utilizing an inorganic or organic
acid, such as HCl or trifluoroacetic acid, in a suitable solvent system, such as
dioxane or methylene chloride. The resulting amino salt can readily be
neutralized to yield the free amine. Carboxy protecting group, such as methyl,
ethyl, benzyl, tert-butyl, 4-methoxyphenylmethyl and the like, can be removed
under hydrdlysis and hydrogenolysis conditions well known to those skilled in the
art.

It should be noted that compounds of the invention may contain groups
that may exist in tautomeric forms, such as cyclic and acyclic amidine and
guanidine groups, heteroatom substituted heteroaryl groups (Y'= O, S, NR), and
the like, which are illustrated in the following examples:

NR' NHR'

/L ‘ ¢R/I\NR" ‘ /ER'

R N H R" RH N N Rll

Y' Y'-H - // \ NHR
\N #
@H = C RHN/”\NHR" RN)\’NHR"

Y' Y'H Y'
/
Y. h - (— . I ]
= =

OH O

0 0 0 OH
RN R' R R’ R Z R'
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and though one form is named, described, displayed and/or claimed herein, all the
tautomeric forms are intended to be inherently included in such name, description,
display and/or claim.

Prodrugs of the compounds of this invention are also contemplated by this
invention. A prodrug is an active or inactive compound that is modified
chemically through in vivo physiological action, such as hydrolysis, metabolism
and the like, into a compound of this invention following administration of the
prodrug to a patient. The suitability and techniques involved in making and using
prodrugs are well known by those skilled in the art. For a general discussion of
prodrugs involving esters see Svensson and Tunek Drug Metabolism Reviews 165
(1988) and Bundgaard Design of Prodrugs, Elsevier (1985). Examples of a
masked carboxylate anion include a variety of esters, such as alkyl (for example,
methyl, ethyl), cycloalkyl (for example, cyclohexyl), aralkyl (for example, benzyl,
p-methoxybenzyl), and alkylcarbonyloxyalkyl (for example, pivaloyloxymethyl).
Amines have been masked as arylcarbonyloxymethyl substituted derivatives,
which are cleaved by esterases in vivo releasing the free drug and formaldehyde
(Bungaard J. Med. Chem. 2503 (1989)). Also, drugs containing an acidic NH
group, such as imidazole, imide, indole and the like, have been masked with N-
acyloxymethyl groups (Bundgaard Design of Prodrugs, Elsevier (1985)).
Hydroxy groups have been masked as esters and ethers. EP 039,051 (Sloan and
Little, 4/11/81) discloses Mannich-base hydroxamic acid prodrugs, their
preparation and use.

The specification and claims contain listing of species using the language
“selected from...and...” and “is. .. or...” (sometimes referred to as Markush
groups). When this language is used in this application, unless otherwise stated it
is meant to inplude the group as a whole, or any single members thereof, or any
subgroups thereof. The use of this language is merely for shorthand purposes and
is not meant in any way to limit the removal of individual elements or subgroups

as needed.

PCT/US2006/006987
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Experimental
Unless otherwise noted, all materials were obtained from commercial suppliers

and used without further purification. All parts are by weight and temperatures
are in degrees centigrade unless otherwise indicated. All microwave-assisted
reactions were conducted with a Smith Synthesizer from Personal Chemistry,
Uppsala, Sweden. All compounds showed NMR spectra consistent with their
assigned structures. Melting points were determined on a Buchi apparatus and are
uncorrected. Mass spectral data was determined by electrospray ionization
technique. All examples were purified to >90% purity as determined by high-
performance liquid chromatography (HPLC). Unless otherwise stated, reactions
were run at room temperature.

The following abbreviations are used:

DMSO - dimethyl sulfoxide

DMF - N, N-dimethylformamide
THF — tetrahydrofuran

Et;0 - diethyl ether

EtOAc - ethyl acetate

MeOH - methyl alcohol

E{OH - ethyl alcohol

MeCN - ~ acetonitrile

Mel - iodomethane

NMP - 1-methyl-2-pyrrolidinone
DCM - dichloromethane

DCE - 1,2-dichloroethane

TFA - trifuoroacetic acid
MP-carbonate - macroporous polystyrene anion-exchange resin that

is a resin bound equivalent of tetraalkylammonium

carbonate.
sat. - saturated
h- hour

min - minutes
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Example 1

FiC X
|

N# SnBus
Cl

(2) 2-Chloro-3-tributylstannyl-6-trifluoromethyl-pyridine. To a solution of
diisopropylamine (5.5 mL, 39 mmol, Aldrich,) in THF (30 mL) was added n-BuLi
(15.6 mL, 2.5 M in hexanes, 39 mmol, Aldrich) with stirring at — 78 °C. The
mixture was stirred at —78 °C for 30 min and at room temperature for 15 min. The
reaction mixture was cooled again to —78 °C and a solution of 2-chloro-6-
trifluoromethylpyridine (5.0 g, 27.5 mmol, Lancaster) in THF (20 mL) was added.
The mixture was stirred at —78 °C for 1 h, tributyltin chloride (9 mL, 33 mmol,
Aldrich) was added via a syringe, and stirring was continued for 2 h. The reaction
mixture was allowed to reach 0 °C, quenched with a sat. aqueous solution of
NH,Cl, and extracted with Et,O (3x). The combined organic extracts were dried
over MgSOy, filtered, and concentrated under reduced pressure. Purification of the
residue by flash silica gel chromatography (gradient: 0-1%VEtOAc/hexane)
afforded the title compound as colorless oil. MS (ESI, pos. ion.) m/z: 471 (M:+1).

NH,
\ ——
l N’<S
N~ N O
|
Cl NN

(b) 4-(6-(2—Chloro-6-(triﬂuoromethylpyridin-3-yl)pyrimidin-4-yloxy)benzo
[d]thiazol-2-amine. To a mixture of 4-(6-iodo-pyrimidin-4-yloxy)-benzothiazol-
2-ylamine (3.5 g, 9.46 mmol, prepared as described in WO004014871), PA(PPhs)4
(1.09 g, 0.95 mmol, Strem) and copper iodide (0.36 g, 1.90 mmol, Aldrich) was
added a solution of 2-chloro-3-tributylstannyl-6-trifluoromethyl-pyridine from
step (a) above (6.0 g, 12.77 mmol) in DMF (40 mL) under an argon atmosphere.
The mixture was heated at 90 °C with stirring for 16 h, cooled to room
temperature, quenched with a sat. aqueous solution of NH4Cl, and extracted with
EtOAc (3x). The combined organic extracts were washed with sat. NaHCOs;, H,O
and brine, dried over Na,SOy, filtered, and concentrated under reduced pressure.

Purification of the residue by silica gel column chromatography (gradient: 50-
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100% EtOAc/hexane) afforded the title compound as an off-white solid. MS (ES],
pos. ion.) m/z: 424 (M+1).

(c) 4—(6-(2((4-Benzylmorpholin—Z-yl)methylamino)-6-(triﬂu0romethyl)—
pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-amine. A mixture of 4-(6-(2-
chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-
amine from step (b) above (400 mg, 0.95 mmol) and 4-benzyl-1,4-oxazinan-2-yl)-
methy! amine (800 mg, 3.88 mmol, Maybridge) in CH3CN (0.5 mL) was heated in
a microwave synthesizer at 120 °C for 15 min. The reaction mixture was
evaporated in vacuo and the residue was purified by silica gel column
chromatography [5% (2N NH; in MeOH)/DCM] to give the title compound as a
yellow solid. MS (ESI, pos. ion.) m/z: 594 (M+1).

Example 2

o)
HN
N N=

|
N~ o) S
([NH N

N-(4-(6-(2((4-Benzylmorph0]in-2—yl)methylamino)-6-(trifluoromethyl)-
pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. To a solution
of 4-(6-(2((4-benzylmorpholin-2-ylymethylamino)-6-(trifluoromethyl)pyridin-3-
yDpyrimidin-4-yloxy)benzo[d]thiazol-2-amine, Example 1(c), (110 mg, 0.18
mmol) and DMAP (10 mg, 0.08 mmol, Aldrich) in DCM (8 mL) was added acetic
anhydride (90 pL, 0.9 mmol, Aldrich). The mixture was stirred at room

FsC

temperature for 18 h and evaporated under reduced pressure. The residue was

dissolved in EtOAc and the solution was washed with a sat. aqueous solution of
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NaHCOs;, H,0 and brine, dried over Na;SOy, and filtered. The filtrate was
evaporated in vacuo and the residue was purified by silica gel column
chromatography [2% (2N NH; in MeOH)/DCM] to give the title compound as a
light-yellow solid. MS (ESI, pos. ion.) m/z: 636 (M+1).

5 Example3

. NH,
S
N~ '\O
N
0

(a) tert-Butyl 3-(3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-
(trifluoromethyl)pyridin-2-ylamino)pyrrolidine-1-carboxylate. A mixture of
4-(6-(2-chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)-

10  benzo[d]thiazol-2-amine, Example 1(b), (250 mg, 0.58 mmol), ferz-butyl 3-
aminopyrrolidine-1-carboxylate (400 mg, 2.15 mmol, Astatech) and CsF (20 mg,
0.13 mmol, Aldrich) in CH3CN (0.2 mL) was heated in a microwave synthesizer
at 120 °C for 20 min. The reaction mixture was evaporated in vacuo and the
residue was purified by silica gel column chromatography (gradient: 20- 30%

15  EtOAc/hexane) to give the title compound as a yellow solid. MS (ESI, pos. ion.)
m/z: 574 (M+1).

F
F HN——<
F X

(j/NH NN
N
O
,,% o)
(b) tert-Butyl 3-(3-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-

(trifluoromethyl)pyridin-2-ylamino)pyrrolidine-1-carboxylate. zert-Butyl 3-
20  (3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-(trifluoromethyl)-
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pyridin-2-ylamino)pyrrolidine-1-carboxylate from step (a) above (200 mg, 0.35
mmol) was reacted with acetic anhydride (100 gL, 1.06 mmol, Aldrich) under the
conditions of Example 2 to give the title compound as a light- yellow solid. MS
(ESI, pos. ion.) m/z: 616 (M+1).

0O

P F HN—<
FYS N=(
N~ ~ 0 S

|
(jNH NN
HN

(c) N-(4-(6—(2-(Pyrrolidin-3-ylamino)-6-(trifluoromethyl)pyridin—3-yl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. A mixture of tert-butyl 3-
(3-(6~(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-6-(trifluoromethyl)-
pyridin-2-ylamino)pyrrolidine-1-carboxylate from step (b) above (120 mg, 0.19
mmol) and 1:1 mixture of DCM/TFA (5 mL) was stirred at room temperature for
30 min. The reaction mixture was evaporated in vacuo and the residue was
dissolved in EtOAc. The solution was washed with a sat. aqueous solution of
NaHCO3, water and brine, dried over NaySOg,and filtered. The filtrate was
evaporated in vacuo to provide the title compound as a yellow solid. MS (ESI,
pos. ion.) m/z: 516 (M+1).

‘ 0
HN—/<
FaCu N

|
S
g |\O\©/

O/NH NN
>//N |

(d) N-(4-(6-(2-(1-Isobutylpyrrolidin-3-ylamino)-6-(trifluoromethyl)pyridin-3-
yl)pyrimidin-4-yloxy)benzo [d]thiazol-2-ylacetamide. To a solution of N-(4-(6-
(2-(pyrrolidin-3-ylamino)-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)-
benzo[d]thiazol-2-yl)acetamide from step (c) above (30 mg, 0.06 mmol) in DCE
(5 mL) was added isobutyraldehyde (20 mg, 0.20 mmol, Aldrich). The mixture

was stirred at room temperature for 10 min, sodium triacetoxy borohydride (25
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mg, 0.12 mmol, Aldrich) was added, and the stirring was continued for 1 h. The
reaction mixture was evaporated in vacuo and the residue was dissolved in
FtOAc. The solution was washed with sat. aqueous solution of NaHCO3, HO
and brine, dried over NaySOy, filtered, and evaporated under reduced pressure.
Purification of the residue by silica gel column chromatography [gradient: 0-2%
(2N NHj3 in MeOH)/DCM] afforded the title compound as a yellow solid. MS
(ESL, pos. ion.) m/z: 572 (M+1). Mp: 138-139 °C.
Example 4
0
F3C

HN
=
S

\'\

N AO
|
NN

N-(4-(6-(2-(1-Isopropylpyrrolidin-3-ylamino)-6-(triﬂuoromethyl)pyridin-S-
yD)pyrimidin-4-yloxy)benzo|d]thiazol-2-yl)acetamide. N-(4-(6-(2-(Pyrrolidin-3-
ylamino)-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-
yD)acetamide, Example 3(c), (30 mg, 0.06 mmol) was reacted with acetone (1 mL,
136 mmol, Aldrich) under the conditions of Example 3(d) to give the title
compound as a yellow solid. MS (ESI, pos. ion.) m/z: 558 (M-+1). Mp: 140-141

YES“W

Example 5

(a) tert-Butyl 2-(1-isobutylpiperidin-2-yl)propan-2-ylcarbamate. tert-Butyl 2-
(piperidin-2-yl)propan-2-yl carbamate (2.0 g, 8.3 mmol, CarboGen) was reacted
with isobutyraldehyde (1.2 g, 16.5 mmol, Aldrich) under the conditions of
Example 3(d) to give the title compound as a yellow oil. MS (ESL, pos. ion.) m/z:
299 (M+1).
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NH,

T
(b) 2-(1-Isobutylpiperidin-2-yl)propan-2-amine. ferz-Butyl 2-(1-
isobutylpiperidin-2-yl)propan-2-ylcarbamate, (2.2 g, 7.3 mmol) was reacted with
1:1 mixture of DCM/TFA (40 mL) under the conditions of Example 3(c) to give
the title compound as TFA salt. The salt was diluted with DCM (20 mL) and MP-
carbonate resin (4 g, 10.9 mmol, 2.7 mmol/g, Argonaut) was added. The mixture
was stirred at room temperature for 16 h and filtered. The filtrate was evaporated
and the residue was dried under vacuo to yield the title compound as a yellow oil.
MS (ESI, pos. ion.) m/z: 199 (M+1). |

NH,
FaC
AN —
| N’<S
N~ N O

Y
(c) 4-(6-(2-(2-(1-Isobutylpiperidin-2-yl)propan-2-ylamino)-6-(trifluorometh-
yDpyridin-3-yl)pyrimidin-4-yloxy)benzo[d}thiazol-2-amine. A mixture of 4-(6-
(2-chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo [d_]thiazolé-
amine, Example 1(b), (200 mg, 0.47 mmol) and 2-(1-isobutylpiperidin-2-y1)-
propan-2-amine from step (b) above (200 mg, 1.0 mmol) in DMSO (1 mL) was
heated in a microwave synthesizer at 160 °C for 15 min. The reaction mixture was
partitioned between EtOAc and H,O. The organic phase was separated, washed
with H,O and brine, dried over NaZSO4; and filtered. The filtrate was evaporated
under reduced pressure and the residue was purified by silica gel column
chromatography [5% (2N NH; in MeOH)/DCM] to give the title compound as a
yellow solid. MS (ESI, pos. ion.) m/z: 586 (M+1). Mp: 166-170 °C.
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Example 6

| o} NH
NS
\“/\( ©/
NN

(a) 3-Amino-5-(6-iodopyrimidin-4-yloxy)quinoxalin-2(1H)-one. A mixture of
3-amino-5-hydroxyquinoxalin-2(1H)-one hydrobromide (3.8 g, 15 mmol,
prepared as described in WO04014871), 4,6-diiodopyrimidine (4.9 g, 15 mmol,
prepared as described in W004014871) and Cs,COs3 (9.6 g, 29 mmol, Aldrich) in
DMF (30 mL) was heated at 70 °C with stirring for 4 h. The reaction mixture was
allowed to reach room temperature, diluted with EtOAc (100 mL) and water (100
mL), and filtered. The filter cake was washed with water and dried under vacuo to
give the title compound as an off-white solid. MS (ESI pos. ion.) m/z: 382 (M+1).

%(j

Cl N_=N

(b) 3-Amino-5-(6-(2-chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-
yloxy)quinoxalin-2(1H)-one. 3-Amino-5-(6-iodopyrimidin-4-yloxy)quinoxalin-
2(1H)-one from step (a) above (3.68 g, 9.66 mmol) was reacted with 2-chloro-3-
(tributyistannyl)-6-(trifluoromethyl)pyridine, Example 1(a), (5.45 g, 11.6 mmol)
under the conditions of Example 1(b) to give the title compound as a brown solid.
MS (ESI, pos. ion.) m/z: 435 (M+1).
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OsNH,

5/\(
(¢) 1-Isobutylpiperidine-2-carboxamide. Piperidine-2-carboxamide (4.52 g, 35
mmol, Bionet-Inter) was reacted with isobutyraldehyde (9.6 mL, 106 mmol,

Aldrich) under the conditions of Example 3(d) to give the title compound as
yellow oil. (ES], pos. ion.) m/z: 185 (M+1).

NH,

enl
(d) (1-Isobutylpiperidin-2-yl)methanamine. To a solution of 1-isobutylpiperi-
dine-2-carboxamide from step (a) above (5 g, 27.2 mmol) in THF (70 mL) was
added LiAlH, (1 M in THF, 53 mL, 0.053 mmol, Aldrich) dropwise with stirring
at 0 °C. After the addition was complete, the reaction mixture was allowed to
warm to room temperature and the stirring was continued for 20 h. The reaction
mixture was quenched with MeOH (3 mL) and 20% aqueous KOH (30 mL), and
filtered through Celite®. The filtrate was extracted with Et,0 (2 x 250 mL) and the
combined organic extracts were concentrated under reduced pressure. The residue

was purified by silica gel column chromatography [5% (2N NH3 in MeOH)-
/DCM] to give the title compound as pale-yellow oil. MS (ESI, pos. ion.) m/z: 171

M+1).

NH N N

N/W/
(e) 3-Amino-5-(6-(2-((1-isobutylpiperidin-2-yl)methylamino)-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)quinoxalin-2(1 H)-one. A mixture of 3-

amino-5-(6-(2-chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)-
quinoxalin-2(1 H)- one from step (b) above (300 mg, 0.70 mmol) and 1-(1-

PCT/US2006/006987
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isobutylpiperidin-2-yl) ethanamine from step (d) above (200 mg, 1.2 mmol) in
DMSO (2.5 mL) was heated in a microwave synthesizer at 120 °C for 25 min. The
reaction mixture was partitioned between EtOAc and H,O. The organic phase was
separated, washed with H,O and brine, dried over Na,SOy, filtered and evaporated
under reduced pressure. Purification of the residue by silica gel column chromato-
graphy [gradient: 0-5% (2N NH3 in MeOH)/DCM] afforded the title compound
as a yellow solid. MS (ESI, pos. ion.) m/z: 569 (M+1). Mp: 228-229 °C.
Example 7
NH,
NZ
! P ,
(a) 8-(6-Iodopyrimidin-4-yloxy)quinolin-2-amine. To a solution of 2-amino-
quinolin-8-ol (5 g, 31.25 mmol, Fluka) and 4,6-diiodopyrimidine (3.9 g, 12 mmol,
prepared as described in W004014871) in DMF (40 mL) was added NaH (60%,
1.5 g, 37.5 mmol, Aldrich) in small portions with stirring at room temperature.
The reaction mixture was stitred at room temperature for 16 h and quenched with
sat. aqueous solution of NaHCO;. The mixture was extracted with EtOAc (3x)
and the combined organic extracts were washed with brine, dried over Na,SO, and
filtered. The filtrate was evaporated under reduced pressure and the residue was
purified by flash silica gel column chromatography (gradient: 0-65%
EtOAc/hexane) to give the title compound as a brown solid. MS (ESI, pos. ion.)
m/z: 365 (M-+1).

NH,
FaC - NZ
N ] ~ o |
Cl NN

(b) 8-(6-(2-Chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)-
quinolin-2-amine. 8-(6-lodopyrimidin-4-yloxy)quinolin-2-amine from step (a)
above (1 g, 2.7 mmol) was reacted with 2-chloro-3~(tributylstanny1)-6-(trifluoro-
methyl)pyridine, Example 1(a), (1.6 g, 3.4 mmol) under the condition of Example
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1(b) to give the title compound as a yellow solid. MS (ESI, pos. ion.) m/z: 418
M+1).
FC 7 | N* |
Na o
NH N N

éw

(c) 8-(6-(2-((1-Isobutylpiperidin-2-yl)methylamino)-6-(trifluoromethyl)-
5  pyridin-3-yl)pyrimidin-4-yloxy)quinolin-2-amine. 8-(6-(2-Chloro-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)quinolin-2-amine from step (b) above
(120 mg, 0.28 mmol) was reacted with 1-(1-isobutylpiperidin-2-yl) methanamine,
Example 6(d), (150 mg, 0.88 mmol) under the conditions of Example 6(g) to give
the title compound as a yellow solid. MS (ESI, pos. ion.) m/z: 552 (M+1).
10 Example 8

FsCor N;<NH
Na l N 0 S
NH N|\¢N
J
0N
>f \[(])’

(a) tert-Butyl 2-((3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-
(trifluoromethyl)pyridin-2-ylamino)methyl)morpholine-4-carboxylate. 4-(6-
(2-Chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-

15 amine, Example 1(b), (380 mg, 0.90 mmol) was reacted with zers-butyl 2-
(aminomethyl)morpholine-4-carboxylate (390 mg, 1.8 mmol, PharmaCore) under
the conditions of Example 6(e) to give the title compound as an off-white solid.
MS (ESI, pos. ion.) m/z: 604 (M+1).
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(b) tert-Butyl 2-((3-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-6-
(trifluoromethyl)pyridin-2-ylamino)methyl)morpholine-4-carboxylate. ert-
Butyl 2-((3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-(trifluoro-

5  methyDpyridin-2-ylamino)methyl)morpholine-4-carboxylate from step (a) above
(234 mg, 0.39 mmol) was reacted with acetic anhydride (110 pL, 1.17 mmol,
Aldrich) under the conditions of Example 2 to give the title compound as a light-

yellow solid. MS (ESI, pos. ion.) m/z: 646 (M+1).
O

HN
Fgc Va N’—:<
S

Ny | -2
|
NH NN

10 (¢ N-(4—-(6-(2-(N[orpholin-2-ylmethylamin0)-6-(trifluoromethyl)pyridin—S-yl)—'
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. fert-Butyl 2-((3-(6-(2-
acetamidobenzo(d]thiazol-4-yloxy)pyrimidin-4-yl)-6-(trifluoromethyl)pyridin-2-
ylamino)methyl)morpholine-4-carboxylate from step (b) above (110 mg, 0.17
mmol) was reacted with 1:1 mixture of DCM/TFA (5 mL) under the conditions of
15  Example 3(c) to give the title compound as a yellow solid. MS (ESI, pos. ion.)
m/z: 546 (M+1).
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(d) N-(4-(6-(2-((4-Isobutylmorpholin-2-yl)methylamino)-6-(trifluoromethyl)-
pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. N-(4-(6-(2-
(Morpholin-2-ylmethylamino)-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-
yloxy)benzo[d]thiazol-2-yl)acetamide from step (c) above (78 mg, 0.14 mmol)
was reacted with isobutyraldehyde (52 uL, 0.56 mmol, Aldrich) under the
conditions of Example 3(d) to give the title compound as a yellow solid. MS (ESI,
pos. ion.) m/z: 602 (M+1). ‘

Example 9

NH,
Na I N O S
NH NN
(%/o |
I
(a) teri—Butyl 3-((3-(6-(2-aminobenzo|[d]thiazol-4-yloxy)pyrimidin-4-y1)-6-
(trifluoromethyl)pyridin-2-ylamino)methyl)pyrrolidine-1-carboxylate. 4-(6-
(2-Chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-
amine, Example 1(b), (320 mg, 0.76 mmol) was reacted with zert-butyl 3-
- (aminomethyl)pyrrolidine-1-carboxylate (450 mg, 2.3 mmol, Astatech) under the

conditions of Example 3(a) to give the title compound as a yellow solid. MS (ESI,
pos. ion) m/z: 588 (M+1).
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N 0]
I
| (b) tert-Butyl 3-((3-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-

(trifluoromethyl)pyridin-2-ylamino)methyl)pyrrolidine-1-carboxylate. rerz-
Butyl 3-((3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-6-(trifluoro-
methyl)pyridin-2-ylamino)methyl)pyrrolidine-1-carboxylate from step (a) above
(110 mg, 0.19 mmol) was reacted with acetic anhydride (53 pL, 0.57 mmol,
Aldrich) under the conditions of Example 2 to give the title compound as a yellow
solid. MS (ES], pos. ion.) m/z: 630 (M+1).

A
S

FiCu_~ I
N o)
l
NH N N

(¢) N-(4~(6~(2-(Pyrrolidin-3-ylmethylamino)-6-(trifluoromethyl)pyridin-3-y1)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. fert-Butyl 3-((3-(6-(2-
acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl1)-6-(trifluoromethyl)pyridin-2-
ylamino)methyl)pyrrolidine-1-carboxylate from step (b) above (110 mg, 0.17
mmol) was reacted with 1:1 mixture of DCM/TFA (5 mL) under the conditions of
Example 3(c) to give the title compound as a yellow solid. MS (ESI, pos. ion.)
m/z: 530 (M+1).
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0
HN—(

= N=

N\I 0 S
I
NH N._N

(d) N-(4-(6-(2-((1-Isopropylpyrrolidin-3-yl)methylamino)-6-(trifluoromethyl)-
pyridin-3-yl)pyrimidin-4-yloxy)benzo{d]thiazol-2-yl)acetamide. N-(4-(6-(2-
(Pyrrolidin-3-ylmethylamino)-6-(triftuoromethyl)pyridin-3-yl)pyrimidin-4-
yloxy)benzo[d]thiazol-2-yl)acetamide from step (c) above (55 mg, 0.10 mmol)
was reacted with acetone (38 pL, 0.50 mmol, Aldrich) under the conditions of
Example 3(d) to give the title compound as a yellow solid. MS (ESI, pos. ion.)

m/z: 572 (M+1).
NH
FiCu~ <
N=
1@\/\(0\@/8

Example 10
i X
NH NN

>LOA°LN5

(a) (2R)-tert-Butyl 2-((3-(6-(2-aminobenzo|d]thiazol-4-yloxy)pyrimidin-4-yl)-
6-(trifluoromethyl)pyridin-2-ylamino)methyl)pyrrolidine-1-carboxylate. 4-(6-
(2-Chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-
amine, Example 1(b), (260 mg, 0.61 mmol) was reacted with (2R)-tert-butyl 2-
(aminomethyl)pyrrolidine-1-carboxylate (244 mg, 1.22 mmol, Astatech) under the
conditions of Example 6(¢) to give the title compound as a yellow solid. MS (ESI,
pos.-ion.) m/z: 588 (M+1).
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(b) (2R)-tert-Butyl 2-((3-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-
yD)-6-(trifluoromethyl)pyridin-2-ylamino)methyl)pyrrolidine-1-carboxylate.
(2R)-tert-Butyl 2-((3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-

5  (trifluoromethyl)pyridin-2-ylamino)methyl)pyrrolidine-1-carboxylate from step
(a) above (190 mg, 0.32 mmol) was reacted with acetic anhydride (91 pL, 0.96
mmol, Aldrich) under the conditions of Example 2 to give the title compound as a
yellow solid. MS (ESI, pos. ion.) m/z: 645 (M+1).

FsC

10 (¢) N-(4-(6-(2-((R)-Pyrrolidin-2-ylmethylamino)-6-(trifluoromethyl)pyridin-3-
yDpyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. (2R)-fert-Butyl 2-((3-(6-
(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-(trifluoromethyl)pyridin-
2-ylamino)methyl)pyrrolidine-1-carboxylate from step (b) above (110 mg, 0.17
mmol) was reacted with 1:1 mixture of DCM/TFA (5 mL) under the conditions of

15  Example 3(c) to give the title compound as a yellow solid. MS (ESI, pos. ion.)
m/z: 530 (M+1).

O

FaCa s N;%N
S

T
I

NH N N
YN, ) .HCl
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(d) N—(4-(6-(2-(((R)-1-Isobﬁtylpyrrolidin-z-yl)methylamino)-6-(triﬂuoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo [d]thiazol-2-yl)acetamide
hydrochloride. N—(4-(6-(2-((R)-Pyrrolidin—2—ylmethy1amino)-6-(triﬂuoromethyl)-
pyridin-3-yl)pyrimidh1—4—yloxy)benzo[d]thiazol-2—yl)acetamide from step (c)
above (39 mg, 0.07 mmol) was reacted with isobutyraldehyde (25 pL, 0.28 mmol,
Aldrich) under the conditions of Example 3(d) to give the title compound as a free
base. The free base was treated with 1 M solution of HCI in Et,O (70 uL , 0.07
mmol, Aldrich) to give the desired hydrochloride salt as a light-yellow solid. MS
(ESLI, pos. ion.) m/z: 586 (M+1).

Example 11
0
FsC - N/HN
N\I O S
N ORS]

. HCl

N—(4-(6-(2-(((R)—1-Isopropylpyrrolidin-2-yl)methylamino)-6-(triﬂuoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d] thiazol-2-yl)acetamide
hydrochloﬁde. N—(4-(6-(2-((R)-Pyrrolidin—Z-yhneﬂlylamino)-6-(triﬂuoro-
methyl)pyridin-3 -yD)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide, Example
10(c), (40 mg, 0.07 mmol) was reacted with acetone (26 pL, 0.35 mmol, Aldrich)
under the conditions of Example 10(d) to give the title compound as a yellow
solid. MS (ESI, pos. ion.) m/z: 558 (M+1).

Example 12

(a) (R)-tert-Butyl 2-((R)-1-aminoethyl)pyrrolidine-1 ~carboxylate. To a solution
of (R)-tert-butyl 2~((R)-1 ~(benzylhydroxyamino)ethyl)pyrrolidine-1-carboxylate
(910 mg, 2.84 mmol, prepared according to Merino, P.; Franco, S.; Gascon, J.M.;
Merchan, F.L.; Tejero, T. Tetrahedron: Asymmetry, 1999, 10, 1867-1871) in
MeOH (15 mL) was added 20% palladium hydroxide on activated charcoal (0.4 g,
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Aldrich). The reaction mixture was stirred under a hydrogen atmosphere at room
temperature for 48 h. The catalyst was filtered off through a plug of Celite® and
the filter cake was washed with MeOH. The combined filtrates were evaporated
and the residue was dried in vacuuo to provide the title compound as a colorless
oil. MS (ESI, pos. ion.) m/z: 215 (M+1).

\O s

Na
|
o NH NN
S,

(b) (R)-tert-Butyl 2-((R)-1-(3-(6-(2-aminobenzo [d]thiazol-4-yloxy)pyrimidin-4-
yl)-6-(trifluoromethyl)pyridin-Z-ylamino)ethyl)pyrrolidine—l-carboxylate. 4-
(6-(2-Chloro-6-(trifluoromethyl)pyridin-3 -yl)pyrimidin-4-yloxy)benzo[d]thiazol-
2-amine, Example 1(b), (300 mg, 0.71 mmol) was reacted with (R)-tert-butyl 2~
((R)-1-aminoethyl)pyrrolidine-1-carboxylate from step (a) above (456 mg, 2.13
mmol) under the conditions of Example 3(a) to give the title compound as a light-
yellow solid. MS (ESL, pos. ion.) m/z: 602 (M+1).

HN—é

Na N o\©s
o NH NN
S,

(¢) (R)-tert-Butyl 2-((R)-1-(3-(6-(2-acetamidobenzo [d]thiazol-4-yloxy)-
pyrimidin—4-yl)-6-(trifluoromethyl)pyridin-z-ylamino)ethyl)pyrrolidine-l-
carboxylate. (R)-tert-Butyl 2-((R)-1-(3-(6-(2-aminobenzo [d]thiazol-4-yloxy)-
pyrimidin—4-yl)-6-(triﬂuoromethyl)pyridin—?_-ylamino)ethyl)pyrrolidine- 1-
carboxylate from step (b) above (130 mg, 0.21 mmol) was reacted with acetic
anhydride (61 pL, 0.63 mmol, Aldrich) under the conditions of Example 2 to give
the title compound as a yellow solid. MS (ESI, pos. ion.) m/z: 644 (M+1).
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(d) N-(4-(6-(2-((R)~1-((R)-Pyrrolidin-2-yl)ethylamino)-6-(trifluoromethyl)-
pyridin-3-yDpyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. (R)-tert-Butyl
2-((R)-1-(3-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-(trifluoro-
methyl)pyridin-2-ylamino)ethyl)pyrrolidine-1-carboxylate from step (c) above
(112 mg, 0.17 mmol) was reacted with 1:1 mixture of DCM/TFA (2 mL) under
the conditions of Example 3(c) to give the title compound as a yellow solid. MS
(ESL pos. ion.) m/z: 544 (M+1). .

HN
FsC~ | N£< 0
Na e S
|
NH NN

TNy ke

(e) N-(4-(6-(2-((R)-1-((R)-1-Isobutylpyrrolidin-2-yl)ethylamino)-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide
hydrochloride. N-(4-(6-(2~((R)-1~((R)-Pyrrolidin-2-yl)ethylamino)-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide from step
(d) above (58 mg, 0.1 mmol) was reacted with isobutyraldehyde (13 uL, 0.13
mmol, Aldrich) under the conditions of Example 10(d) to give the title compound
as a light-yellow solid. MS (ESL, pos. ion.) m/z: 600 (M+1).

PCT/US2006/006987
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Example 13

P

N-(4-(6-(2-((R)-1-((R)-1-Isopropylpyrrolidin-2-yl)ethylamino)-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo|d]thiazol-2-yl)acetamide. N-(4-
(6-(2-((R)-1-((R)-Pyrrolidin-2-yl)ethylamino)-6-(trifluoromethyl)pyridin-3-y1)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide, Example 12(d), (135 mg, 0.25
mmol) was reacted with acetone (56 pL, 0.75 mmol, Aldrich) under the
conditions of Example 3(d) to give the title compound as a yellow solid. MS (ES],

pos. ion.) m/z: 586 (M+1).
)

Example 14

(a) (S)-tert-Butyl 2-((S)-1-aminoethyl)pyrrolidine-1-carboxylate. (S)-tert-Butyl
2-((S)-1-(benzylhydroxyamino)ethyl)pyrrolidine-1-carboxylate (950 mg, 3.0
mmol, prepared according to Merino, P.; Franco, S.; Gascon, J.M.; Merchan, F.L.;
Tejero, T. Tetrahedron: Asymmetry, 1999, 10, 1867-1871) was hydrogenated
under the conditions of Example 12(a) to provide the title compound as a
colorless oil. MS (ESL, pos. ion.) m/z: 215 (M+1).

NH,

>UL§H Eae

(b) (S)-tert-Butyl 2-((S)-1-(3-(6-(2-aminobenzo[d]thiazol-4-yloxy)pyrimidin-4-
yD-6-(trifluoromethyl)pyridin-2-ylamino)ethyl)pyrrolidine-1-carboxylate.



WO 2006/089311 PCT/US2006/006987

10

15

20

114 -

4~(6-(2-Chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)-
benzo[d]thiazol-2-amine, Example 1(b), (460 mg, 1.08 mmol) was reacted with
(S)-tert-butyl 2-((S)-1-aminoethyl)pyrrolidine-1-carboxylate from step (a) above
(460 mg, 2.16 mmol) under the conditions of Example 3(a) to give the title
compound as a light- yellow solid. MS (ESI, pos. ion.) m/z: 602 (M+1).

T 5“3
N 5

(©) (S)-tert-Butyl 2~((S)-1-(3-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)-
pyrimidin-4-yD)-6-(triflaoromethyl)pyridin-2-ylamino)ethyl)pyrrolidine-1-
carboxylate. (S)-tert-Butyl 2-((S)-1-(3-(6-(2-aminobenzo[d]thiazol-4-yloxy)-
pyrimidin-4-yl)-6-(triftuoromethyl)pyridin-2-ylamino)ethyl)pyrrolidine-1-
carboxylate from step (b) above (110 mg, 0.18 mmol) was reacted with acetic
anhydride (52 pL, 0.54 mmol, Aldrich) under the conditions of Example 2 to give
the title compound as a yellow solid. MS (ESL, pos. ion.) m/z: 644 (M+1).

5

(d) N-(4-(6-(2-((S)-1-((S)-Pyrrolidin-2-yl)ethylamino)-6-(trifluoromethyl)-
pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. (S)-fert-Butyl
2-((8)-1-(3-(6-(2~acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-6-(trifluoro-
methyl)pyridin-2-ylamino)ethyl)pyrrolidine-1-carboxylate from step (c) above
(105 mg, 0.16 mmol) was reacted with 1:1 mixture of DCM/TFA (4 mL) under
the conditions of Example 3(c) to give the title compound as a light-yellow solid.
MS (ESL, pos. ion.) m/z: 544 (M+1).
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(e) N-(4-(6-(2-((S)-1—((S)—1-Isopropylpyrrolidin-2-yl)ethylamino)—6-(triﬂuoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo [d]thiazol-2-yl)acetamide. N-(4-
(6-(2-((5’)-1-((S)-Pyrrolidin—2—yl)ethylamino)-6-(triﬂuoromethy1)pyridin-3-yl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide from step (d) above (52 mg,
0.09 mmol) was reacted with acetone (35 pL, 0.45 mmol, Aldrich) under the
conditions of Example 3(d) to give the title compound as a yellow solid. MS (ESI,
pos. ion.) m/z: 586 (M+1).

Example 15

o %
S

Y
NN

(a) fert-Butyl 2-(2-(2-(6-(2-acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-yl)-
5-(trifluoromethyl)phenyl)ethynyl)piperidine-1-carboxylate. To a solution of
N—(4-(6-(2-iddo-4-(triﬂuoromethyl)phenyl)pyrimidin—4-yloxy)benzo [d]thiazol-2-
yl)acetamide (480 mg, 0.86 mmol, prepared according to the procedure described
in W02004014871), tert-butyl 2-ethynylpiperidine-1-carboxylate ( 360 mg, 1.72
mmol, prepared according to the procedure described in W0200044728),
palladium acetate (20 mg, 0.09 mmol, Aldrich) and triphenyl phosphine (45 mg,
0.17 mmol, Aldrich) in DMF (3 mL) was added triethylamine (6 mL, Aldrich)
with stirring at room temperature under argon. The reaction mixture was heated at
80 °C with stirring for 18 h, a second portion of zerz-butyl 2-ethynylpiperidine-1-

carboxylate (300 mg, 1.42 mmol) was added, and the stirring was continued at 90
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°C for an additional 18 h. The reaction mixture was allowed to reach room
temperature and was partitioned between EtOAc and H,0. The organic phase was
separated, washed with H,O and brine, dried over NaySOy, filtered, and
evaporated in vacuo. Purification of the residue by silica gel column
chromatography [gradient: 0-1% (2N NH; in MeOH)/DCM] afforded the title
compound as a tan solid. MS (ESI, pos. ion.) m/z: 638 (M+1).

FaC N ;<'N 0
S

P
i =

(b) N-(4-(6-(2-(2-(Piperidin-2-yl)ethynyl)-4-(trifluoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. rert-Butyl 2-(2-(2-(6-(2-

HN

acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-
ethynyl)piperidine-1-carboxylate from step (a) above (280 mg, 0.44 mmol) was
reacted with 1:1 mixture of DCM/TFA (5 mL) under the conditions of Example
3(c) to give the title compound as a tan solid. MS (ES, pos. ion.) m/z: 538 (M+1).

(¢) N~(4-(6~(2~(2-(1-Isobutylpiperidin-2-yl)ethynyl)-4-(trifluoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide hydrochloride. N-
(4-(6~(2~(2-(Piperidin-2-yl)ethynyl)-4-(trifluoromethyl)phenyl)pyrimidin-4-
yloxy)benzo[d]thiazol-2-yl)acetamide from step (b) above (140 mg, 0.26 mmol)
was reacted with isobutyraldehyde (33 pL, 0.36 mmol, Aldrich) under the
conditions of Example 10(d) to give the title compound. MS (ESI, pos. ion) m/z:
594 (M=+1).

PCT/US2006/006987
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Example 16

FaC N:"<'N o
S

N0 ®
NN
s

N-(4-(6-(2~(2~(1-Isobutylpiperidin-2-yl)ethyl)-4-(triftuoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. A solution of N-(4-(6-(2-
(2-(1-isobutylpiperidin-2-yl)ethynyl)-4-(trifluoromethyl)phenyl)pyrimidin-4-
yloxy)benzo [d]tlﬁazol-Z—yl)acetamide hydrochloride, Example 15(c), (221 mg,
0.37 mmol) in dioxane (5 mL) was hydrogenated under the conditions of Example
12(a) to provide the title compound as a tan solid. MS (ESI, pos. ion) m/z: 598
(M+1).

Example 17

(a) (2S)-tert-Butyl 2-(2-(2-(6-(2-acetamidobenzo[d) thiazol-4-yloxy)pyrimidin-
4-yl)-5-(trifluoromethyl)phenyl)ethynyl)pyrrolidine-1-carboxylate. N-(4-(6-
(2-Iodo-4—(triﬂuoromethyl)phenyl)pyrimidin—4-yloxy)benzo[d]thiazol-2-y1)—
acetamide (450 mg, 0.81 mmol, prepared according to the procedure described in
W02004014871) was reacted with (S)-fert-butyl 2-ethynylpyrrolidine-1-
carboxylate (314 mg, 1.62 mmol, prepared according to the procedure described
on W0O200044728) under the conditions of Example 15(a) to give the title
compound as a tan solid. MS (ESI, pos. ion.) m/z: 624 (M+1).

PCT/US2006/006987
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FsC N o
NY° )
[
se
(b) N-(4-(6-(2-(2-((S)-Pyrrolidin-Z-yl)ethynyl)—4-(triﬂuoromethyl)pheny])—

pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. (28)-tert-Butyl 2-(2-(2-(6-
(2-acetamidobenzo[d]thiazo1-4-y10xy)pyrimidin—4-yl)-5—(triﬂuoromethyl)phenyl)—
ethynyl)pyrrolidine-1-carboxylate from step (a) above (250 mg, 0.40 mmol) was
reacted with 1:1 mixture of DCM/TFA (6 mL) under the conditions of Example
3(c) to give the title compound as a brown solid. MS (ESL, pos. ion.) m/z: 524
(M+1).

FsC , N;%N o
AN 0 S
! | NI\//-N

Y\N_Q HCl

(©) N—(4-(6-(2—(2-((S)-1-Isobutylpyrrolidin-2-yl)ethynyl)—4~(triﬂuoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide hydrochloride. N-
(4-(6-(2—(2-((S)—Pyrro]idin-27yl)ethynyl)-4-(triﬂuoromethyl)phenyl)pyrirnidin—4-
yloxy)benzo[d]thiazol-2-yl)acetamide from step (b) (51 mg, 0.09 mmol) was

reacted with isobutyraldehyde (11 pL, 0.12 mmol, Aldrich) under the conditions
of Example 10(d) to give the title compound as a brown solid. MS (ESI, pos. ion.)
m/z: 580 (M+1). -

PCT/US2006/006987
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FaC HN{

Example 18

)\NQ . HCI

N-(4-(6-(2-(2—((S)-1-Isopropylpyrrolidin—2-yl)ethynyl)-4-(triﬂuoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo|d]thiazol-2-yl)acetamide hydrochloride. N-

5  (4-(6-(2-(2-((S)-Pyrrolidin-2-yl)ethynyl)-4-(trifluoromethyl)phenyl)pyrimidin-4-
yloxy)benzo[d]thiazol-2-yl)acetamide, Example 17(b), (50 mg, 0.09 mmol), was
reacted with acetone (20 pL, 0.27 mmol, Aldrich) under the conditions of
Example 10(d) to give the title compound as a tan solid. MS (ESI, pos. ion.) m/z:
566 (M+1).

10  Example 19

(a) 1-(2-Bromo-5-(trifluoromethyl)benzyl)-2-methylpyrrolidine. 2-Bromo-5-
(trifluoromethyl)benzaldehyde (3.8 g, 15 mmol, prepared according to the
15  procedure described in J. Med. Chem. 1986, 29, 1142-1452. ) was reacted with 2-
- methylpyrrolidine (2.0 g, 23.5 mmol, Aldrich) under the conditions of Example

3(d) to give the title compound as a light-yellow oil. MS (ESI, pos. ion) m/z: 322
(M+1). |

OH

$/
OH
é’
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(b) 2-((2-Methylpyrrolidin-1-yl)methyl)-4-(trifluoromethyl)phenylboronic
acid. A solution of 1-(2-bromo-5-(trifluoromethyl)benzyl)-2-methylpyrrolidine
from step (a) above (0.97 g, 3 mmol) in anhydrous THF (4 mL) was added
dropwise to a stirred suspension of Mg (highly reactive Rieke® metal) in THF (3.8
mL, 6 mmol, Rieke) at 0 °C under argon atmosphere. After the addition, the
reaction mixture was heated to reflux for 3 h and then allowed to reach room
temperature. The reaction mixture was cooled to 60 °C and trimethylborate (0.68
mL, 6 mmol, Aldrich) was added dropwise with stirring. The stirring was
continued for 1 h at -60 °C, and then for 16 h at room temperature. The reaction
mixture was quenched with sat. aqueous solution of NH4C1 (15 mL), extracted
with Et,O (100 mL), dried over NazSOy, and filtered. The filtrate was evaporated
under reduced pressure and the residue Was dried in vacuo to give the title

compound as an amorphous solid. MS (ESI, pos. ion.) m/z: 288 (M+1).
NHACc

S

U
O

(¢) Acetic acid 2-acetylamino-benzothiazol-4-yl ester. To the suspension of 2-
amino-4-hydroxybenzothiazole (8.3 g, 50 mmol, Fluorochem Ltd.) in toluene
(100 mL) was added acetic anhydride (47 mL, 500 mmol). The reaction mixture
was heated at 110 °C for 16 h. The solvents were evaporated in vacuo to give the

title compound as a tan solid. MS (ES, pos. ion.) m/z: 251 (M+1).

NHAc
N=
HO S

(d) N-(4-Hydroxy-benzothiazol-2-yl)-acetamide. To the suspension of acetic
acid 2-acetylamino-benzothiazol-4-yl ester from step (c) above (9.7 g, 39 mmol)
in MeOH (200 mL) was added potassium carbonate (11 g, 78 mmol). The reaction
mixture was stirred at 25 °C for 6 h, most of the solvent was evaporated in vacuo,
and the residue was acidified with 10% HCI to pH 5. The mixture was then
extracted with EtOAc (3x), the combined EtOAc extracts were washed with brine,

PCT/US2006/006987
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dried over Na;SOy, filtered, and concentrated in vacuo to give the title compound
as a tan solid. MS (ESI, pos. ion.) m/z: 209 (M+1).

HN

v

i I\o S
N

(e) N-(4-(4-Jodopyridin-2-yloxy)benzo[d]thiazol-2-yl)acetamide. To a solution
of N-(4-hydroxy-benzothiazol-2-yl)-acetamide from step (d) above (4.68 g, 22
mmol) in DMF (30 mL) was added sodium hydride (60% in mineral oil, 0.96 g,
24 mmol) in small portibns with stirring under nitrogen. The reaction mixture
was stirred at room temperature for 10 min and 2-fluoro-4-iodopyridine (3.35 g,
15 mmol, Asymchem) was added in one portion. The reaction mixture was heated
at 160 °C with stirring for 3 h. After cooling to room temperature, the mixture was
diluted with water, and extracted with EtOAc (3x). The combined organic extracts
were washed with brine, dried over Na,SOy, filtered, and evaporated in vacuo.
The residue was purified by silica gel column chromatography (gradient 10-20%
EtOAc/hexane) to give the title compound as a white solid. MS (ESI, pos. ion.)

m/z: 412 (M+1).
N/( —<

~-N

) N-(4-(6-2-(2-(1 -Methylpyrrolldm-2-yl)ethoxy)-4-(triﬂuoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide.

A mixture of 2-((2-methylpyrrolidin-1-yl)methyl)-4-(trifluoromethyl)phenyl-
boronic acid from step (b) above (72 mg, 0.25 mmol), N-(4-(4-iodopyridin-2-
yloxy)benzo[d]thiazol-2-yl)acetamide from step () above (103 mg, 0.25 mmol),
PdClL,(PPhs), (18 mg, 0.025 mmol, Aldrich), Na,CO3.H,0 (62 mg, 0.5 mmol),
dimethoxyethane (0.7 mL), HyO (0.3 mL) and EtOH (0.2 mL) was heated in a
microwave synthesizer at 120 °C with stirring for 10 min. The reaction mixture
was diluted with water (5 mL) and extracted with EtOAc (2 x 10 mL). The



10

15

WO 2006/089311 PCT/US2006/006987

- 122 -

combined organic extracts were washed with brine, dried over Na,SOy and
filtered. The filtrate was evaporated in vacuo and the residue was purified by
silica gel column chromatography (6 % MeOH/hexane) to give the title
compound. MS (ESI, pos. ion) m/z: 527 (M+1).

Example 20
F
F NH.
F N=
Oy

4-(6-(2-(2-(1 -Methylpyrrolidin—Z-yl)ethoxy)-4-(trifluoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-amine. The title compound was formed as
a side product of the reaction described in Example 19(f) and was isolated as an
amorphous solid (12 mg, 10 %). MS (ESI, pos. ion.) m/z: 485 (M+1).

Example 21
F
F NH,
F N=
SRl
or MY

4-(6-(2-((2-Methylpyrr0lidin-l-yl)methyl)-4-(trifluoromethyl)phenyl)—
pyrimidin-4-yloxy)benzo[d]thiazol-2-amine. 2-((2-Methylpyrrolidin-1-y1)-
methyl)-4-(trifluoromethyl)phenylboronic acid, Example 19(b), (72 mg, 0.25
mmol) and 4-(6-iodopyrimidin-4-yloxy)benzo[d]thiazol-2-amine (93 mg, 0.25
mmol, prepared as described in WO04014871 ) was reacted under conditions of
Example 19(f) to give the title compound. MS (ESI, pos. ion.) m/z: 486 (M+1).
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o]
LF N—<
F N=
Y ° )
O NN
N

N-(4-(6-(2-(2-(1-Methylpyrrolidin-2-yl)ethoxy)-4-(trifluoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. A mixture of N-(4-(6-(2-
hydroxy-4-(trifluoromethyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-y1)-
acetamide (89 mg, 0.2 mmol, prepared as described in WO04014871), 2-(2-
chloroethyl)-1-methylpyrrolidine hydrochloride (56 mg, 0.3 mmol, Aldrich),
sodium carbonate (62 mg, 0.6 mmol, Aldrich), sodium iodide (45 mg, 0.3 mmol)
and acetone (1 ml) was heated in a microwave synthesizer at 150 °C for 40 min.
The reaction mixture diluted with water (10 mL) and extracted with EtOAc (2 x
20 mL). The combined organic extracts were washed with brine, dried over

Na, S0y, filtered, and evaporated in vacuo. The residue was purified by silica gel
column chromatography (10% MeOH/CH,Cl,) to give the title compound as an
amorphous solid. MS (ESL pos. ion.) m/z: 558 (M+1). |
Example 23

n

NH-»
-
S

I\O
O NN

4-(6-(2-(2-(1-Methylpyrrolidin-2-yl)ethoxy)-4-(trifluoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-amine. The title compound was formed as
a side product of the reaction described in Example 22 and was isolated as an
amorphous solid. MS (ESI, pos. ion) m/z: 516 (M+1).
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Example 24

(a) N-Methylpiperidine-2-carboxamide. To methyl pipecolinate hydrochloride
(5.0 g, 28 mmol, Aldrich) was added methylamine (20 mL, 40 wt. % solution in
H,0, Aldrich). The mixture was stirred at 25 °C for 18 h and then evaporated
under reduced pressure. The residue was dried in vacuo to give the crude title

compound, which was used in the next step without additional purification.

H
Ox N
5\1/W/
(b) 1-Isobutyl-N-methylpiperidine-2-carboxamide. The crude N-
methylpiperidine-2-carboxamide from step (a) above (2 g) was reacted with
isobutyraldehyde (5.5 mL, 60 mmol, Aldrich) under the conditions of Example

3(d) to give the crude title compound, which was dried in vacuo and used in the

next step without additional purification.

H
N\
é\l/\r
(¢) (1-Isobutylpiperidin-2-yl)-N-methylmethanamine. The crude 1-isobutyl-N-
methylpiperidine-2-carboxamide from step (b) above was reacted with LiAIH, (1

M in THF, 24 mL, 24 mmol, Aldrich) under the conditions of Example 6(d) to
give the title compound. MS (ESI, pos. ion) m/z: 185 (M+1). |

%@

o~

PCT/US2006/006987
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(d) 4-(6-(2-(((1-Isobutylpiperidin-2-yl)methyl)(methyl)amino)-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-amine. A mixture of
(1-isobutylpiperidin~2-yl)-N-methylmethanamine from step (c) above (0.39 g, 2.1
mmol), 2-methyl-2-pentene (0.61 mL, 5.0 mmol, Aldrich), and 4-(6-(2-chloro-6-
(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-amine,
Example 1(b), (0.30 g, 0.71 mmol) in DMSO (4 mL) was stirred at 35 °C for 20
h. The reaction mixture was allowed to reach 25 °C and was diluted with 2:1
mixture of EtOAc/hexane. The mixture was washed with aqueous solution of
NaHCOs3, HyO and brine, dried over Na,SOy, filtered, and evaporated under
reduced pressure. Purification of the residue by silica gel chromatography
(gradient: 0-1% NEt3/EtOAc) afforded the title compound as a yellow solid. MS
(ESI, pos. ion.) m/z: 572 (M+1). MP 98.9-101.9 °C

Additional Examples

Following the procedures described above for Example 6(c,d) and Example 24, or
with slight modifications thereof, and following procedures familiar to one of
ordinary skill in the art, the following examples were prepared from 4-(6-(2-
chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-
amine [Example 1(b)]:

No. Structure MS* M.P. °C

25 ;éj\m/ \© 544 (M+1) | 198 dec.

N~ |
% \(j 118.0-

558 (M+1) 8o

26
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No. Structure MS* M.P. °C
NH,
FsC | AN . N;<S
N~ :
27 » (j SaaQar) |
NN
N‘j\ ~F 213.0
N
NH,
e B , Nz(s
N~ I N 0]
28 No_ NN 558 (M+1) 93.2-96.8
i N/w/
* (ESL, pos. ion) m/z
Example 29
O
HN

N-(4-(6-(2-(((1-isobutylpiperidin-2-yl)methyl)(methyl)amino)-6-(trifluoro-
methyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. A
mixture of 4-(6-(2-(((1-isobutylpiperidin-2-yl)methyl)(methyl)amino)-6-
(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-amine,
Example 24(d), (0.14 g, 0.24 mmol) and acetic anhydride (5 mL, Aldrich) in
pyridine (20 mL) was stirred at 25 °C for 24 h. The reaction mixture was
partitioned between aqueous solution of NaHCO; and EtOAc. The organic phase

was separated, washed with brine, dried over NaySOs, filtered and evaporated

under reduced pressure. Purification of the residue by silica gel column
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chromatography (gradient: 50-100% EtOAc/hexane) afforded the title compound
as a yellow solid. MS (ESI, pos. ion.) m/z: 614 (M+1). Mp: 123.2-125.4 °C.
Additional Examples

The following examples were prepared by treating the compounds of Example 25,

Example 26 and Example 27 with acetic anhydride under the conditions described

for Example 29:
No. Structure MS M.P.°C
\:)\‘/Y 586
30 105.8-107.3
5 M+1)
HN
FsC | N N
N~ O S 600
31 5"‘ N N M) 121.7-121.9
32 \r@\/\( 80 1 1503-162.0
NH NN (M+1) e
N
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Example 33
O

HN-—/<
X N=
| S
_NH NN
N-(4-(6-(2-(((S)-1-Isobutylpiperidin-2-yl)methylamino)-6-(trifluoromethyl)-
pyridin-3-yl)pyrimidin-4-yloxy)benzo|d]thiazol-2-yl)acetamide. The title

FsC

ul

compound was prepared from (S)-2-aminomethyl-N-Boc-piperidine (AstaTech)
and 4-(6-(2-chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)-
benzo[d]thiazol-2-amine, Example 1(b), analogous to the procedures described for
Example 3(a-d). MS (ES], pos. ion.) m/z: 600 (M+1).
Example 34

o)

HN
F3C
N~ N o
l
NH NN
Y\r\é

N-(4-(6-(2-(((R)-1-Isobutylpiperidin-2-yl)methylamino)-6-(trifluoromethyl)-
pyridin-3-yl)pyrimidin-4-yloxy)benzo[d}thiazol-2-yl)acetamide. Chiral
separation of N-(4-(6-(2-(((R,S)-1-isobutylpiperidin-2-yl)methylamino)-6-
(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide,
Example 31, [Chiralcel OD-H (250 x 21 mm, 5 p), A: hexane (0.2%
diethylamine), B: ethanol (0.2% diethylamine), isocratic: 45:55 A:B, 20 mL/min]
afforded the title compound as a pale-yellow solid. MS (ESI, pos. ion.) m/z: 600
(M+1). The assignment of (R) configuration was based on comparison of the
product with an authentic sample of the corresponding (S) enantiomer described

in Example 33.
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Example 35
NH,
FaCa A\
l N=
N~ ~ 0 S
[
NH NN
HN _CF3CO5H

4-(6-(2-(2,2,6,6-Tetramethylpiperidin-4-ylamino)-6-(trifluoromethyl)pyridin-
3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-amine trifluoroacetic acid salt. 4-
(6-(2-Chloro-6-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-
2-amine, Example 1(b), (0.20 g, 0.47 mmol) was reacted with 4-amino-2,2,6,6-
tetramethylpiperidine (0.33 mL, 1.9 mmol, Aldrich) under the conditions of
Example 24(d) to give the crude product. Purification of the product by reverse
phase preparative HPL.C (Phenomenex Prodigy 5 p ODS-3 100 A column,
gradient: 10-100% CH;CN (0.1% TFA)/HO (0.1% TFA) over 15 min) afforded
the title compound as a pale-yellow solid. MS (ES], pos. ion.) m/z: 544 (M+1).
Mp: 264.0-265.1 °C.

Example 36
O
HN
FsC N N=
N~ O S
|
NH NN
HN _CF3COH

N-(4-(6-(2-(2,2,6,6-Tetramethylpiperidin-4-ylamine)-6-(trifluoromethyl)-
pyridin-3-y)pyrimidin-4-yloxy)benzo|d]thiazol-2-yl)acetamide trifluoroacetic
acid salt. The title compound was prepared analogous to Example 29 using 4-(6-
(2-(((1-isobutylpiperidin-2-yDmethyl)(methyl)amino)-6-(trifluoromethyl)pyridin-
3-yD)pyrimidin-4-yloxy)benzo[d]thiazol-2-amine trifluoroacetic acid salt,
Example 35, (0.020 g, 0.037 mmol) and acetic anhydride (0.5 mL, Aldrich) in
pyridine (2 mL). Purification by reverse phase preparative HPLC (Phenomenex
Prodigy 5 u ODS-3 100 A column, gradient: 10-100% CH3CN (0.1% TFA)/ H,O
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(0.1% TFA) over 15 min) afforded the title compound as a pale-yellow solid. MS
(ESI, pos. ion.) m/z: 586 (M+1). Mp: 253.4-254.1 °C.
Example 37

Os_OH
&t
-
(a) (S)-1-(fert-Butyloxycarbonyl)azetidine-2-carboxylic acid. A mixture of L-
azetidine-2-carboxylic acid (1.0 g, 9.9 mmol, Toronto Research),
tetramethylammonium hydroxide pentahydrate (2.0 g, 11 mmol, Aldrich) and di-
tert-butyl dicarbonate (3.2 g, 15 mmol, Aldrich) in acetonitrile (50 mL) was
stirred for 3 d at 25 °C. Additional amount of di-fer#-butyl dicarbonate (1.0 g, 4.6
mmol) was added and the mixture was stirred for 5 hat 25 °C. The reaction
mixture was evaporated under reduced pressure and the residue was partitioned
between aqueous solution of K,CO3 and 1:1 mixture of EtOAc/hexane. The
aqueous phase was separated, acidified with aqueous solution of citric acid, and
extracted with EtOAc (3x). The combined extracts were washed with brine, dried
over Na SOy, filtered and evaporated under reduced pressure. The residue was

dried under vacuo to afford the title compound as a white solid. MS (ESI, neg.
ion.) m/z: 200 (M-1).

(b) (25)-tert-Butyl 2-((2-(6-(2-acetamidobenzo|d]thiazol-4-yloxy)pyrimidin-4-
yD)-5-(trifluoromethyl)phenyl)carbamoyl)azetidine-1-carboxylate. To a
solution of N-(4-(6-(2-amino-4-(trifluoromethyl)phenyl)pyrimidin-4-yloxy)-
benzo[d]thiazol-2-yl)acetamide (1.5 g, 3.3 mmol, prepared as described in
WO004014871) and (S)-1-(tert-butyloxycarbonyl)azetidine-2-carboxylic acid from
step (a) above (1.0 g, 5.0 mmol) in CH,Cl, (10 mL) was added N,N-
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diisopropylethylamine (0.87 mL, 5.0 mmol, Aldrich) and chloro-
dipyrrolidinocarbenium hexafluorophosphate (1.7 g, 5.0 mmol, Fluka). The
mixture was stirred for 4 d at 25 °C and diluted with EtOAc. The mixture was
washed with aqueous solution of NaHCO3, H,O and brine, dried over Na;SOy,
and filtered. The filtrate was evaporated under reduced pressure and the residue
was purified by silica gel column chromatography (gradient: 5-55%
EtOAc/hexane) to give the title compound as a yellow solid. MS (ESI, pos. ion.)

m/z: 629 (M+1).

| HN

F3C N =<
N )
Oy NH NN
ZNH . CF3CO,H

(c) (25)-N-(2-(6-(2-Acetamidobenzo|d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)azetidine-2-carboxamide trifluoracetic acid salt.
(2S8)-tert-Butyl 2-((2-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-5-
(trifluoromethyl)phenyl)carbamoyl)azetidine-1-carboxylate from step (b) above
(1.5 g, 2.4 mmol) was reacted with 1:1 mixture of CH,Cly/trifluoroacetic acid (40

mL) under the conditions of Example 3(c) to afford the title compound as a
yellow solid. MS (ESI, pos. ion.) m/z: 529 (M-+1).

-

(d) (25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-1-isopropylazetidine-2-carboxamide. (2S)-N-(2-(6-
(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)azetidine-2-carboxamide TFA salt from step (c) above (0.30 g, 0.47

mmol) was reacted with acetone (0.086 mL, 1.2 mmol) under the conditions of
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Example 3(d) to give the title compound as a white solid . MS (ESI, pos. ion.)
m/z: 571 (M+1). Mp: 198.8-199.4 °C.
Example 38

o<
7

(25)-N-(2-(6-(2-Acetamidobenzo|d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-1-isobutylazetidine-2-carboxamide. The title
compound was prepared by reacting (25)-N-(2-(6-(2-acetamidobenzo[d]thiazol-4-
yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)azetidine-2-carboxamide
trifluoroacetic acid salt [Example 37(c)] with isobutyraldehyde (Aldrich) under
the conditions of Example 3(d). MS (ESI, pos. ion.) m/z: 585 (M+1). Mp: 174.4-
174.9 °C.

Example 39
F3C

OY NH
X

(a) (3-Trifluoromethylphenyl)carbamic acid fert-butyl ester. To a 250-mL,
round-bottomed flask was added 3-(trifluoromethyl)aniline (5.0 g, 31 mmol,
Aldrich), THF (100 mL), di-tert-butyl dicarbonate (20. g, 93 mmol, Aldrich) and
4-(dimethylamino)pyridine (0.38 g, 3.1 mmol, Aldrich). The mixture was heated
at reflux for 3 h. K,COs (13 g, 93 mmol) and MeOH (50 mL) were added, and
heating was continued for 18 h. After cooling to room temperature, the mixture
was diluted with CH,Cl,, then filtered and washed with CH,Cl, The filtrate was
concentrated to afford a brown oil. The oil was dissolved in EtOAc (200 mL) and
washed with H,0 (2 x 100 mL), brine (1 x 100 mL), dried over NazSOsq, filtered
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and concentrated in vacuum onto silica gel. Purification by silica gel
chromatography with gradient from 0% to 15% solution of EtOAc in hexanes
afforded the title compound as a colorless oil which solidified upon standing to a
while solid. MS (ESI, neg. ion.) m/z: 260 (M-1).

(b) [2-(6-Chloropyrimidin-4-yl)-5-trifluoromethyiphenyljcarbamic acid fers-
butyl ester. (Analogous to the procedures of Boisnard, S.; Carbonnelle, A. C.;
Zhu, J. Org. Let. 2001, 3, 2061-2064 and Hewawasam, P.; Meanwell, N. A.
Tetrahedron Lett. 1994, 35, 7303). To a 500-mL, round-bottomed flask
containing (3-trifluoromethylphenyl)carbamic acid zert-butyl ester from step (a)
above (2.5 g, 9.6 mmol) in THF (100 mL) stirred at 40 °C was added sec-BuLi
(17 mL, 1.3 M in cyclohexane, Aldrich) over 10 min. The mixture was stirred for
1 h at—40 °C and then cooled to —78 °C. Trimethyl borate (4.4 mL, 38 mmol,
Aldrich) was added over 10 min. The reaction mixture was allowed to warm to
room temperature and stirred for 10 min at that temperature. The mixture was
quenched with aqueous solution of KH,PO, and concentrated to remove the THF.
The aqueous mixture was extracted with EtOAc (3 x 100 mL) and the combined
extracts were washed with brine, dried over Nay;SQOy, filtered, and coﬁcentrated to
afford a yellow foam. The foam was dissolved in CH3CN (30 mL) and treated
with 4,6-dichloropyrimidine (4.1 g, 28 mmol, Aldrich) followed by a solution of
NayCOs3 (2.9 g, 28 mmol) in H,O (30 mL). Tetrakis(triphenylphosphine)-
palladium(0) (0.53 g, 0.46 mmol, Strem) was added and the mixture was stirred at
75 °C for 15 h. After allowing to cool to room temperature, the mixture was
concentrated in vacuum to remove the CH3CN and then extracted with EtOAc.
The combined extracts were washed with H,O and brine, dried over Na,;SOy, and
concentrated in vacuum. Purification of the residue by silica gel chromatography
with gradient from 0% to 10% solution of EtOAc in hexanes afforded the title
compound as a colorless oil. MS (ESI, pos. ion.) m/z: 374 (M+1).
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FiC

\Cl

|
NH; N N

(¢) 2-(6-Chloropyrimidin-4-yl)-5-(trifluoromethyl)benzenamine. [2-(6-
Chloropyrimidin-4-yl)-5-trifluoromethylphenyl]carbamic acid ferz-butyl ester
from step (b) above was reacted with 1:1 mixture of DCM/TFA under the
conditions of Example 3(c) to give the title compound. |

FsC

~ -

|
OxNH N _N

NH

(d) N-(2-(6—Chloropyrimidin-4-yl)-5-(triflu0romethyl)phenyl)piperidine-z-
carboxamide: To a mixture of 2-(6-chloropyrimidin-4-y1)-5-(trifluoromethyl)-
benzenamine from step (c) above (2.0 g, 7.3 mmol) and 1-(tert-butoxycarbonyl)-
2-piperidinecarboxylic acid (2.5 g, 11 mmol, Aldrich) in CH,Cl, (20 mL) was
added N,N-diisopropylethylamine (1.9 mL, 11 mmol, Aldrich) and chloro-
dipyrrolidinocarbenium hexafluorophosphate (3.6 g, 11 mmol, Fluka) with
stirring at 0 °C. The reaction mixture was allowed to reach 25 °C and was stirred
for 20 h. The mixture was diluted with hexane (20 mL) and filtered. The filter
cake was washed with 1:1 mixture of EtOAc/hexane and dried in vacuo to afford
the title compound as a white solid. MS (ESL, pos. ion) m/z: 385 (M+1).

F1sC

- C

l
Oy NH NN

N/\r

(e) N-(2-(6~-Chloropyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-1-
isobutylpiperidine-z-carboxamide. N-(2~(6-Chloropyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)piperidine-2-carboxamide from step (d) above (0.40 g, 0.90 mmol)
was reacted with isobutyraldehyde (0.28 mL, 3.1 mmol, Aldrich) under the

(x./"—\
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conditions of Example 3(d) to give the title compound as a white solid. MS (ES],
pos. ion.) m/z: 441 (M+1).

FsC N7

0.

® N-(2-(6-(2-Aminoquinolin-8-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)-
5  phenyl)-1-isobutylpiperidine-2-carboxamide. To a stirred solution of 2-amino-

8-hydroxyquinoline (0.061 g, 0.38 mmol, Fluka) in DMF (2.0 mL) was added
NaH (60% dispersion in mineral oil, 0.015 g, 0.38 mmol, Aldrich) at 25 °C. The
mixture was stirred for 10 min and a solution of N-(2-(6-chloropyrimidin-4-y1)-5-
(ﬁifiu0@~mgmyl)phenyl)-l -isobutylpiperidine-2-carboxamide from step (e) above

10 (0.14g 032 ;fmol) in DMF (2.5 mL) was added. The reaction mixture was
stirred for 24 h at 25 °C, diluted with aqueous solution of NaHCO; (100 mL), and
extracted with 1:1 mixture 3£ EtOAc/hexane (2 x 75 mL). The combined extracts
were washed with HéO (2 x 75 mL) %4 brine (1 x 75 mL), dried over Na,SOs,
filtered and evaporated uncier reduced pressure. Purification of the residue by

15  silica gel column chromatography (gradient: 20- 50% EfdAc/hexane) waforded the
title compound as a white solid. MS (ESI, pos. ion.) m/z: 565 M+1). Mp: 111.1-
113.9 °C.
Example 40 and Example 41

NH,
FSC F 3C NZ I
[ N o} ‘
ol NH N N Oy NH NN
St
20 (2S)—N-(2—(6-(2—Aminoquinolin-s-yloxy)pyrimidin-4-yl)-5-(triﬂuoromethyl)—
phenyl)-1-isobutylpiperidine-2-carboxamide and (2R)-N-(2-(6-(2-

Aminoquinolin-8-yloxy)pyrimidin-4-yl)-5-(triffuoromethyl)phenyl)-1-
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isobutylpiperidine-2-carboxamide. Chiral separation (Chiralpak ADH (250 x
21 mm, 5 p), A: liquid CO,, B: ethanol:acetonitrile:diethylamine (50:50:0.2),
isocratic: 60:40 A:B, 60 mL/min, 24 mg/injection) of N-(2-(6-(2-aminoquinolin-§-
yloxy)pyrimidin-4-y1)-5-(trifluoromethyl)phenyl)-1-isobutylpiperidine-2-
carboxamide (Example 39) afforded the title compounds. MS (ESI, pos. ion.) m/z:
565 (M+1). ‘

Example 42
NH,
FsC N)Yo
\Q\(\(o@,m
OxNH NN
N/\(

N-(2-(6-(3-Amino-2-oxo0-1,2-dihydroquinoxalin-5-yloxy)pyrimidin-4-y1)-S-
(triﬂuoromethyl)phenyi)-l-isobutylpiperidine-Z-carboxamide. A mixture of 3-
amino-5-hydroxyquinoxalin-2(1H)-one (0.067 g, 0.38 mmol, prepared as
described in WO04014871), N-(2-(6-chloropyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)-1-isobutylpiperidine-2-carboxamide, Example 39(e), (0.14 g, 0.32 mmol)
and Cs,CO3 (0.12 g, 0.38 mmol, Strem) in DMF (2.5 mL) was stirred for 3 d at 25
°C. The mixture was diluted with aqueous solution of NaHCOs (100 mL) and

- extracted with 1:1 mixture of EtOAc/hexane (2 x 75 mL). The combined extracts

were washed with HyO (2 x 75 mL) and brine (75 mL), dried over Na;SOys,
filtered, and evaporated under reduced pressure. Purification of the residue by
silica gel column chromatography (gradient: 25-60% EtOAc/hexane) afforded the
title compound as a white solid. MS (ESI, pos. ion.) m/z: 582 (M—l—lv). Mp: >250
°C. |

Example 43

O
ﬁ\OJ\ N

PCT/US2006/006987
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(a) 1-(tert-Butoxycarbonyl)-2-methylpiperidine-2-carboxylic acid. 2-Methyl-2-
piperidinecarboxylic acid (1.0 g, 5.6 mmol, Tyger Scientific) was reacted with di-
tert-butyl dicarbonate (2.8 g, 13 mmol, Aldrich) under the conditions of Example
37(a) to give the title compound as a white solid. MS (ESI, neg. ion) m/z: 242
(M-1).

o)

HN

F

3C N-r—<
S

N
Ox NH N__N
HN

(b) N-(2-(6-(2-Acetamidobenzo|[d] thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-2-mefhylpiperidine-z-carboxamide. 1-(tert-Butoxycarbonyl)-2-
methylpiperidine-2-carboxylic acid from step (a) above (0.75 g, 3.1 mmol) was
reacted with Nj(4-(6-(2-amino-4-(triﬂuoromethyl)phenyl)py:rimidin—4-yloxy)—
benzo[d]thiazol-2-yl)acetamide (0.46 g, 1.0 mmol, prepared as described in
WO04014871) under the conditions of Example 39(d) to give the title compound
as a yellow solid. MS (ESI, pos. ion) m/z: 571 (M+1). Mp: 146.4-148.8 °C.
Example 44

Y\ E/j . CF3CO,H

N-(2-(6-(2-Acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-1-isobutyl-2-methylpiperidine-2-carboxamide trifluoroacetic
acid salt. N—(2-(6-(2-Acetamidobenzo[d]thiazo1-4-yloxy)pyrimidin—4-y1)-5-
(trifluoromethyl)phenyl)-2-methylpiperidine-2-carboxamide, Example 43 (b),
(0.14 g, 0.24 mmol) was reacted with isobutyraldehyde (0.044 mL, 0.48 mmol)

under the conditions of Example 3(d) to give the crude product. Purification by

PCT/US2006/006987
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reverse phase preparative HPLC [Phenomenex Prodigy 5 p ODS-3 100 A column,
gradient: 3-100% CHsCN (0.1% TFA)/H,O (0.1% TFA) over 15 min] afforded
the title compound as a pale- yellow solid. MS (ESI, pos. ion.) m/z: 627 (M+1).

Mp: <80 °C.
FsC
NH NN

5 Example 45
0 jﬂ -
N 0){

(a) (28, 5S,R)-tert-Butyl 2-((2-(6-chloropyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)carbamoyl)-5-methylpyrrolidine-1-carboxylate. To a solution of 2-(6-
chloropyrimidin-4-yl)-5-(trifluoromethyl)benzenamine, Example 39(c), (0.26 g,

10  0.96 mmol) and (28, 5R,S)-1-(tert-butoxycarbonyl)-5-methylpyrrolidine-2-
carboxylic acid (0.20 g, 0.87 mmol, AnaSpec) in CH2Cl, (5 mL) was added 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.18 g, 0.96 mmol,
Aldrich) at 25 °C. The reaction mixture was stirred at 25 °C for 3 d and
partitioned between 1:1 mixture of EtOAc/hexane (100 mL) and HyO (100 mL).

15  The organic phase was separated, washed with H,O (100 mL) and brine (100
mlL), dried over Na,SO,, filtered and evaporated under reduced pressure.
Purification of the residue by silica gel column chromatography (gradient: 1-15%
EtOAc/hexane) afforded the title compound as a mixture of diastereoisomers. MS
(ESI, pos. ion.) m/z: 485 (M-+1).

J(O)(

(b) (28, 5S,R)-tert-Butyl 2-((2~(6~(3-amino-2-0x0-1,2-dihydroquinoxalin-5-
yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)carbamoyl)-S-

20
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methylpyrrolidine-1-carboxylate. (25, 55, R)-tert-Butyl 2-((2-(6-
chloropyrimidin-4-yl)-5-(trifluoromethyl)phenyl)carbamoyl)-5-methylpyrrolidine-
1-carboxylate from step (a) above (0.22 g, 0.45 mmol) was reacted with 3-amino-
5-hydroxyquinoxalin-2(1H)-one (0.096 g, 0.54 mmol, prepared as described in

5  WO04014871) under the conditions of Example 42 to afford the title compound
as mixture of diastereoisomers. MS (ESI, pos. ion) m/z: 626 (M+1).

Example 46
NH,

FsC N)\‘//o
~ O\©/NH

(28, SR,S)-N-(2-(6-(3-Amino-2-0x0-1,2-dihydroquinoxalin-5-yloxy)pyrimidin-
10 4-yD-S-(trifluoromethyl)phenyl)-5-methylpyrrolidine-2-carboxamide. (2S,
58, R)-tert-Butyl 2~((2-(6-(3-amino-2-o0xo-1,2-dihydroquinoxalin-5-yloxy)-
pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)carbamoyl)-5-methylpyrrolidine-1-
carboxylate, Example 45(b), (0.19 g, 0.30 mmol) was reacted with 1:1 mixture of
DCM/TFA under the conditions of Example 3(c) to give the title compound as
15  mixture of diastereoisomers. MS (ESI, pos. ion) m/z: 526 (M+1).
Example 47
NH,
FsC NZ |

2L

|
NH NN
o)
NJ(O)(
(28, 5R,S)-tert-Butyl 2-((2-(6-(2-aminoquinolin-8-yloxy)pyrimidin-4-y1)-5-
(triflaoromethyl)phenyl)carbamoyl)-5-methylpyrrolidine-1-carboxylate. (25,

20 5RS)-tert-Butyl 2-((2-(6-chloropyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-
carbamoyl)-5-methylpyrrolidine-1-carboxylate, Example 45(a), (0.11 g, 0.22

0
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mmol) was reacted with 2-amino-8-hydroxyquinoline (0.042 g, 0.26 mmol, Fluka)
under the conditions of Example 39(f) to afford the title compound as a mixture of
diastereoisomers. MS (ESL pos. ion.) m/z: 609 (M+1).
Example 48

NH,

s, 5R,S)-N-(2—(6-(2-Aminoquinolin—8-yloxy)pyrimidin-4-yl)-5-(triﬂuoro—
methyl)phenyl)-5-methylpyrrolidine-2-carboxamide.

(28, 5R,S)-tert-Butyl 2-((2-(6-(2-aminoquinolin-8-yloxy)pyrimidin-4-y1)-5-

(trifluoromethyl)phenyl)carbamoy!l)-5-methylpyrrolidine-1-carboxylate, Example
47, (0.10 g, 0.16 mmol), CH,Cl, (15 mL) was reacted with 1:1 mixture of
DCM/TFA under the conditions of Example 3(c) to give the title compound as a
mixture of diastereoisomers. MS (ESL, pos. ion.) m/z: 509 (M+1). Mp: 162.9-
164.0 °C.

Example 49

(a) N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)piperidine-2-carboxamide. A mixture of N-(4-(6-(2-amino-4-
(trifluoromethyl)phenyl)pyrimidin-4-yloxy)benzo[ d]thiazol-2-yl)acetamide (3.0 g,
6.7 mmol, prepared as described in W004014871), 1-(tert-butoxycarbonyl)-2-
piperidinecarboxylic acid (3.9 g, 17 mmol, Aldrich), N,N-diisopropylethylamine
(7.0 mL, 40 mmol, Aldrich) and chloro-dipyrrolidinocarbenium

PCT/US2006/006987
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hexafluorophosphate (5.6 g, 17 mmol, Fluka) in CH,Cl, (30 mL) was divided into
three equal portions and placed into three glass reaction vials. The reaction vials
were stirred and heated by a microwave synthesizer at 100 °C for 30 min, at 110
°C for 30 min and at 115 °C for 45 min. The reaction vials were cooled to room
temperature and additional amounts of 1-(tert-butoxycarbonyl)-2-
piperidinecarboxylic acid (1.3 g, 5.6 mmol, Aldrich) and chloro-
dipyrrolidinocarbenium hexafluorophosphate (1.86 g, 5.6 mmol, Fluka) were
added into each vial. The vials were heated at 110 °C by a microwave synthesizer
for 45 min and cooled to 25 °C. The reaction mixtures of the three vials were
combined and partitioned between EtOAc (200 mL) and aq. NaHCO3 (100 mL).
The organic phase was separated, washed with brine, dried over NaySQy, filtered,
and evaporated under reduced pressure. Purification of the residue by silica gel
column chromatography [gradient: 0.5-5.0% MeOH (2 M in NH;)/CH,CL)]
afforded the title compound as a pale-yellow solid. MS (ESI, pos. ion.) m/z: 557
(M+1).

0
HN—-/<
FiC -
5

°

l
OxNH N N

N/W
(b) N-(2-(6~(2-Acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-y})-5-(trifluoro-
methyl)phenyl)-1-(cyclopropylmethyl)piperidine-2-carboxamide.
N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-5-(trifluoro-
methyl)phenyl)piperidine-2-carboxamide from step (a) above (0.40 g, 0.72 mmol)
was feacted with cyclopropanecarboxaldehyde (0.16 mL, 2.2 mmol, Aldrich)

under the conditions of Example 3(d) to give the title compound as an off-white
solid. MS (ESI, pos. ion.) m/z: 611 (M+1). Mp: 212.3-213.5 °C.

PCT/US2006/006987
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Example 50
O
HN
FsC N=
N ° )
Ox NH N 2N

N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-1-isopropylpiperidine-2-carboxamide. N-(2-(6-(2-
Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-
piperidine-2-carboxamide, Example 49(a), (0.40 g, 0.72 mmol) was reacted with
acetone under the conditions of Example 3(d) to give the title compound. MS
(ESL pos. ion.) m/z: 599 (M+1). Mp: 260 °C (with dec.).

Example 51
HN
F3C N—"=<
N° )
Oy NH NN
Y\I\E/D

N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-1-isobutylpiperidine-2-carboxamide.
N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)piperidine-2-carboxamide, Example 49(a), (0.50 g, 0.90 mmol)
was reacted with isobutyraldehyde (0.16 mL, 1.8 mmol, Aldrich) under the

conditions of Example 3(d) to give the title compound as a white solid. MS (ESI,
pos. ion) m/z: 613 (M+1). Mp: 153.4-154.9 °C.

0
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Example 52 and Example 53

0
HN—< HN
F4C Ne= FaC N==
0 S [ 0 S
and

S
Os NH N N N
e O
(2R)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-1-isobutylpiperidine-2-carboxamide and (25)-N-(2-
(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)-1-isobutylpiperidine-2-carboxamide. Chiral separation [Chiralcel OD-
H (250 x 21 mm, 5 p), A: hexane (0.2% diethylamine), B: ethanol (0.2% diethyl-
amine), isocratic: 60:40 A:B, 20 mI/min] of N~(2-(6-(2-acetamidobenzo[d]-
thiazole-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-1-isobutylpiperidine-
2-carboxamide (Example 51) afforded the title compounds as amorphous solids.
MS (ESL pos. ion) m/z: 613 (M+1).
Example 54

0
HN—<
FsC N
S

0

|
NH NN

oo

N-(4-(6-(2-((1-Benzyl-1 H-imidazol-5-yl)methylamino)-4-(trifluoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo|[d]thiazol-2-yl)acetamide. A mixture of N~(4-
(6-(2-amino-4-(trifluoromethyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)-
acetamide (0.20 g, 0.45 mmol, prepared as described in W004014871) and 1-
benzyl-1H-imidazole-5-carbaldehyde (0.21 g, 1.1 mmol, Combi-Blocks) in 1,2~
dichloroethane (4 mL) was stitred for 24 h at 25 °C. Sodium triacetoxy-
borohydride (0.24 g, 1.1 mmol) was added and the mixture was stirred for 4 d at
25 °C. Additional amounts of 1-benzyl-1H-imidazole-5-carbaldehyde (0.21 g, 1.1
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mmol, Combi-Blocks) and sodium triacetoxyborohydride (0.24 g, 1.1 mmol) were
added, and the mixture was stirred for 24 h at 25 °C. The mixture was partitioned
between H,O and EtOAc, the organic phase was separated, washed with H>O and
brine, dried over NaySOy, and filtered. The filtrate was evaporated under reduced
pressure and the residue was purified by silica gel column chromatography
[gradient: 0.5-2.2% MeOH (2 M in NH3)/CH,Cl,] to give the title compound as a
yellow solid. MS (ESI, pos. ion) m/z: 616 (M+1). Mp: 264.0-264.1 °C.

Example 55

N-(4-(6-(2~((1-Methyl-1 H-imidazol}-5-yl)methylamino)-4-(trifluoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. N-(4-(6-(2-Amino-
4-(trifluoromethyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide
(prepared as described in W004014871) was reacted with 1-methyl-1H-
imidazole-5-carbaldehyde (Acros) under the conditions of Example 54 to give the
title compound. MS (ESL, pos. ion) m/z: 540 (M+1). Mp: 263.0-265.2 °C,
Example 56

(a) (25)-1-(fert-Butoxycarbonyl)-2-methylpyrrolidine-2-carboxylic acid. o-
Methyl-L-proline (1.0 g, 7.7 mmol, Fluka) was reacted with di-fert-butyl
dicarbonate (3.5 g, 16.2 mmol, Aldrich) under the conditions of Example 37(a) to
give the title compound as a white solid. MS (ESI, neg. ion.) m/z: 228 (M-1).
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(b) tert-Butyl 2-((2-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)—5-
(triﬂuoromethyl)phenyl)carbamoyl)-2-methylpyrrolidine-l-carboxylate. S)-
1-(tert-Butoxycarbonyl)-2-methylpyrrolidine-2-carboxylic acid from step (a)
above (458 mg, 2.0 mmol) was reacted with N-~(4-(6-(2-amino-4-(trifluoro-
methyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide (446 mg, 1.0
mmol, prepared as described in WO04/014871) under the conditions of Example
37(b) to give the title compound as a white solid. MS (ESI, neg. ion.) m/z: 657
(M-1).

Example 57

(25)-N-(2-(6-(2-Acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(triﬂuoromethyl)phenyl)-2-methylpyrrolidine~2—carboxamide. The title
product was obtained as a side product of the reaction described in Example 56.
MS (ESI, pos. ion.) m/z: 557 (M+1).
Example 58

NHAC

FsC
N%
\Q\(\l(o S
NH NVN
N o)

O/T\
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(2S, 5R)-tert-Butyl 2-((2-(6-(2-acetamidobenzo|d]thiazol-4-yloxy)pyrimidin-4-
yD-5-(trifluoromethyl)phenyl)carbamoyl)-5-phenylpyrrolidine-1-carboxylate.
(28, 5R)-1-(tert-Butoxycarbonyl)-5-phenylpyrrolidine-2-carboxylic acid (350 mg,
1.2 mmol, Neosystem-T) was reacted with N-(4-(6-(2-amino-4-(trifluoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide (446 mg, 1.0 mmol,
prepared as described in W004014871) under the conditions of Example 45(a) to
give the title compound as a white solid. MS (ESI, neg. ion.) m/z: 719 (M-1).

(a) Ethyl 2-(diphenylmethyleneamino)-5-methylhex-4-enoate. A mixture of

Example 59

ethyl 2-(diphenylmethyleneamino)acetate (2.67 g, 10 mmol, Aldrich), 1-bromo-3-
methylbut-2-ene (2.3 mL, 20 mmol, Aldrich), CsOHH,O (5.1 g, 30 mmol,
Aldrich) and BnEt;NCI (228 mg, 1.0 mmol, Aldrich) in DCM (30 mL) was stirred
at room temperature for 16 h. Water (20 mL) was added and the mixture was
extracted with EtOAc (2 x 40 mL). The combined organic extracts were washed
with brine, dried over Na,SOy, filtered and evaporated in vacuo. The residue was
purified by silica gel column chromatography (20% EtOAc/hexane) to give the
title compound. MS (ESI, pos. ion.) m/z: 336 (M+1).

0]

H,N  OEt

(b) Ethyl 2-amino-5-methylhex-4-enoate. A solution of ethyl 2-
(diphenylmethyleneamino)-5-methylhex-4-enoate from step (a) above (2.71 g, 8

PCT/US2006/006987
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mmol) in a 1:1:1 mixture of THF/H,0/AcOH (30 mL) was stirred at room
temperature for 2 h. The reaction mixture was evaporated iz vacuo and the residue
was dissolved in EtOAc (50 mL). The solution was washed with saturated
aqueous solution of NaHCO3 (30 mL) and brine (20 mL), dried over Na;SOy, and
filtered. The solvent was removed in vacuo and the residue was purified by silica
gel column chromatography (EtOAC) to give the title compound. MS (ESI, pos.
ion.) m/z: 172 (M+1).

~
HN OEt

!
0=8=0

(¢) Ethyl S-methyl-2-(4-methylphenylsulfonamido)hex-4-enoate. A mixture of
ethyl 2-amino-5-methylhex-4-enoate from step (b) above (1.2 g, 7.0 mmol), p-
toluenesulfonyl chloride (2.0 g, 11 mmol, Aldrich) and pyridine (1.13mL, 14
mmol, Aldrich) in DCM (20 mL, Aldrich) was stirred at room temperature for 2 h.
Saturated aqueous solution of NaHCO; (20 mL) was added and the mixture was
extracted with EtOAc (2 x 40 mL). The combined organic extracts were washed
with brine (10 mL), dried over Na,SO,4 and filtered. The filtrate was evaporated in
vacuo and the residue was purified by silica gel column chromatography (20%
EtOAc/hexane) to give the title compound. MS (ESI, pos. ion.) m/z: 326 (M+1).

(d) Ethyl 5,5-dimethyl-1-tosylpyrrolidine-2-carboxylate. To a solution of ethyl
5-methyl-2-(4-methylphenylsulfonamido)hex-4-enoate from step (c) above (1.95
g, 6 mmol) in chloroform (20 mL) was added CF3SOsH (0.27 mL, 3.0 mmol,
Aldrich) dropwise with stirring at 0 °C. After the addition, the mixture was stirred
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at 0 °C for 2 h. The reaction mixture was allowed to reach room temperature and
was diluted with EtOAc (50 mL). The mixture was washed with saturated
aqueous solution of NaHCO; (30 mL) and brine (20 mL), dried over Na;SO4and
filtered. The filtrate was evaporated in vacuo and the residue was purified by
silica gel column chromatography (20% EtOAc/hexanes) to give the title
compound as a white solid. MS (ESI, pos. ion.) m/z: 326 (M+1).

OH
N

H 0O
(¢) 5,5-Dimethylpyrrolidine-2-carboxylic acid. A mixture of ethyl 5,5-dimethyl-
1-tosylpyrrolidine-2-carboxylate from step (d) above (1.62 g, 5.0 mmol) and
phenol ( 1.4 g, 15 mmol, Aldrich) in 50 mL of 48% HBr (Aldrich) was stirred at
70 °C for 5 h. The reaction mixture was allowed to reach room temperature and
was extracted with 80% EtOAc/hexane (2 x 40 mL). The combined extracts were
evaporated under reduced pressure and the residue was dried under vacuo to give

the crude title compound, which was used in the next step without additional

> "
N

o]

purification.

™o

(f) 1-(tert-Butoxycarbonyl)-5,5-dimethylpyrrolidine-2-carboxylic acid. To a
mixture of 5,5-dimethylpyrrolidine-2-carboxylic acid from step () above (5
mmol) and 5N NaOH (4 mL) in THF (30 mL) was added di-zer#-butyl dicarbonate
(1.64 g, 7.5 mmol, Aldrich) portionwise with stirring at 0 °C. The reaction mixture
was allowed to reach room temperature and the stirring was continued for 2 h.
The reaction mixture was quenched with IN HCI (30 mL) and extracted with
EtOAc (2 x 50 mL). The combined organic extracts were washed with brine (10
mL), dried over Na;SO4 and filtered. The filtrate was evaporated in vacuo and the
residue was purified by silica gel column chromatography (EtOAc) to give the
title compound. MS (ESI, pos. ion) m/z: 244 (M+1).

PCT/US2006/006987
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NHAc

FsC
N:—‘<
S
%O
7C_>_§NH NvN
N o)
o)\ o

A

(g) tert-Butyl 5—((2-(6-(2—acetamidobenzo[d]thiazol—4-yloxy)pyrimidin-4-yl)-5-
(triﬂuoromethyl)phenyl)carbamoyl)-2,2-dimethylpyrrolidine-l-carboxylate.

‘ 1-(tert—Butoxycarbdnyl)-5,5-dimethylpyrrolidine-2-carboxylic acid from step (f)
above (243 mg, 1.0 mmol) was reacted with N-(4-(6-(2-amino-4-(trifluoro-
methyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide (446 mg, 1.0
mmol, prepared as described in W004014871) under the conditions of Example
45(a) to give the title compound as a white solid. MS (ESI, neg. ion.) mfz: 671
(M-1).

Example 60

(2S,5R)-N-(2—(6-(2-Acetamid0benzo[d]thiazol—4-yloxy)pyrimidin—4-yl)-5-
(trifluoromethyl)phenyl)-5-phenylpyrrolidine-2-carboxamide.
(2S,5R)-tert-Butyl 2-((2-(6-(2-acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-
y1)-5-(trifluoromethyl)phenyl)carbamoyl)-5-phenylpyrrolidine-1-carboxylate,
Example 58, (575 mg, 0.8 mmol) was reacted with TFA under the condition of
Example 3(c) to give the title compound as a white solid. MS (ESI, pos. ion.) mlz:
619 (M+1).
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Example 61

N-(2-(6-(2—Acetamidobenz0[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(triﬂu01"o-
methyl)phenyl)-5,5-dimethylpyrrolidine-2-carboxamide. The title compound
was prepared by reacting fert-butyl 5-((2-(6-(2-acetamidobenzo([d]thiazol-4-
yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)carbamoyl)-2,2-
dimethylpyrrolidine-1 -carboxylafe [Example 59 (g)] with TFA under the
condition of Example 3(c). MS (ESI, pos. ion.) m/z: 619 (M+1).

Example 62
FsC
3 N :<
- T
0
T

N%NH NN

0 0

(a) fert-Butyl 3-((2-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)carbamoyl)pyrrolidine-1-carboxylate. 1-(zerz-
Butoxycarbonyl)pyrrolidine-3-carboxylic acid (258 mg, 1.2 mmol, Astatech) was
reacted with N-(4-(6-(2-amino-4-(trifluoromethyl)phenyl)pyrimidin-4-yloxy)-
benzo[d]thiazol-2-yl)acetamide (446 mg, 1.0 mmol, prepared as described in
WO004014871) under the conditions of Example 45(a) to give the title compound
as a white solid. MS (ESI, neg. ion.) m/z: 643 (M-1).

NHAc
F3C N=<
S
& 0
NH Ns N

HNDAO

(b) N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)pyrrolidine-3-carboxamide. fert-Butyl 3-((2-(6-(2-
acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-
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carbamoyl)pyrrolidine-1-carboxylate from step (a) above (516 mg, 0.8 mmol) was
reacted with 1:1 mixture of TFA/DCM (4 mL) under the conditions of Example
3(d) to give the title compound as a white solid. MS (ESI, pos. ion) m/z: 543
(M+1).

NHAc

N/3_<\NH NN
7

0]
(¢) N~(2-(6~(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-1-cyclopropylpyrrolidine-3-carboxamide. A mixture of N-(2-
(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)pyrrolidine-3-carboxamide from step (b) above (54 mg, 0.1 mmol), (1-
ethoxycyclopropoxy)trimethyléilane (0.10 mL, 0.5 mmol, Aldrich), sodium
cyanoborohydride (25 mg, 0.4 mmol, Aldrich) and acetic acid (0.6 mL, Aldrich)
in methanol (2 mL, Aldrich) was heated at reflux for 16 h. The reaction mixture
was allowed to reach room temperature and was filtered. The filtrate was
evaporated under reduced pressure and the residue was dissolved in EtOAc (20
mL). The EtOAc solution was washed with saturated aqueous solution of
NaHCO; (10 mL) and brine (5 mL), dried over Na;SQOy, and filtered. The filtrate
was evaporated in vacuo and the residue was purified by silica gel column
chromatography (50% EtOAc/hexane) to give the title compound as a white solid.
MS (ESL, pos. ion.) m/z: 583 (M+1).

Example 63
QY\;(O )
NH NN

0 ‘
N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-1-methylpyrrolidine-3-carboxamide. A mixture of N-(2-(6-(2-

FsC

—

acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-
pyrrolidine-2-carboxamide, Example 62(b), (108 mg, 0.2 mmol), Mel (0.014 mL,
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0.24 mmol, Aldrich) and NaHCO; (33 mg, 0.4 mmol) in DMF (2 mL) was stirred
at room temperature for 18 h. The mixture was diluted with water (5 mL) and
extracted with EtOAc (2 x 20 mL). The combined organic extracts were washed
with brine (5 mL), dried over Na;SOy, filtered and evaporated under reduced
pressure. The residue was purified by silica gel column chromatography (10%
MeOH/EtOAc) to give the title compound as a white solid. MS (ESL pos. ion.)
m/z: 557 (M+1).

Example 64

N-(2-(6-(2-Acetamidobenzo[d] thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-1-(cyclopropylmethyl)pyrrolidine-3-carboxamide. The title
compound was prepared by reacting N-(2-(6-(2-acetamidobenzo[d]thiazol-4-
yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)pyrrolidine-2-carboxamide
[Example 62(b)] with cyclopropanecarboxaldehyde (Aldrich) under the conditions
of Example 3(d). MS (ESL pos. ion.) m/z: 597 (M+1).
Example 65

NHAc

YN/:)_<\NH Ny N

O
N-(2-(6-(2-Acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-y1)-5-(trifluoro-
methyl)phenyl)-1-isopropylpyrrolidine-3-carboxamide. The title compound
was prepared by reacting N-(2-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)-
pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)pyrrolidine-2-carboxamide [Example
62(b)] with acetone under the conditions of Example 3(d). MS (ESL, pos. ion.)
m/z: 585 (M+1).
Example 66
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(25)-N-(2-(6-(2-Acetamidobenzo[d] thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-1-isobutyl-2-methylpyrrolidine-2-carboxamide.
(285)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-2-methylpyrrolidine-2-carboxamide, Example 57, (56 mg, 0.1
mmol) was reacted with 2-methyl-propionaldehyde (0.011 mL, 0.12 mmol,
Aldrich) under the conditions of Example 3(d) to give the title compound as a
white solid. MS (ESIL, pos. ion.) m/z: 613 (M+1).

Example 67
FoC . NHAc
S
= | 0
MNH NN
N5 Y .

(25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yI)-5-
(trifluoromethyl) phenyl)-1-(cyclopropylmethyl)-2-methylpyrrolidine-2-
carboxamide. (25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-
y1)-5-(trifluoromethyl)phenyl)-2-methylpyrrolidine-2-carboxamide (Example 57)
was reacted with cyclopropanecarboxaldehyde (Aldrich) under the conditions of
Example 3(d) to give the title compound as a white solid. MS (ESL, pos. ion.) m/z:
611 (M+1).

Example 68
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(25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-1-isopropyl-2-methylpyrrolidine-2-carboxamide.
(25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-2-methylpyrrolidine-2-carboxamide (Example 57) was reacted
with acetone under the conditions of Example 3(d) to give the title compound as a
white solid. MS (ESI, pos. ion.) m/z: 599 (M+1).

Example 69

MNH Ny N
N
0”0

(a) (28)-tert-Butyl 2-((2-(6~(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-
yD-5-(trifluoromethyl)phenyl)carbamoyl)pyrrolidine-1-carboxylate. N-(tert-
Butoxycarbonyl)-L-proline (Aldrich) was reacted with N-(4-(6-(2-amino-4-
(trifluoromethyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide (446
mg, 1.0 mmol, prepared as described in WO04/014871) under the conditions of
Example 37(b) to give the title compound as a white solid. MS (ESI, pos. ion.)
mlz: 643 (M+1).

NHAC
N

(b) (28)-N-(2-(6~(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(triflaoromethyl)phenyl)pyrrolidine-2-carboxamide. (25)-tert-Butyl 2-((2-(6-
(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-5-(trifluoromethyl)phenyl)-
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carbamoyl)pyrrolidine-1-carboxylate from step (a) above was reacted with 1:1
mixture of TFA/DCM under the conditions of Example 3(c) to give the title
compound. MS (ES, pos. ion.) m/z: 543 (M+1).
Q\/\f NHAC
NH NN \Ej

% l'-l
5 (¢) (25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(triﬂuoromethyl)phenyl)-l—(cyclopropylmethyl)pyrrolidine—2-carboxamide.
(28)-N-(2-(6~(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)pyrrolidine-2-carboxamide from step (b) above was reacted with
cyclopropanecarboxaldehyde (Aldrich) under the conditions of Example 3(d) to
10  give the title compound as a white solid. MS (ESI, pos. ion.) m/z: 597 (M+1).

Example 70
NHAC

FsC N5<

S
O\/\‘ro
O ok

JE S
(25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(triﬂuoromethyl)phenyl)-l-isopropylpyrrolidine-z-carb0xamide. (2S5)-N-(2-(6-

15  (2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)pyrrolidine-2-carboxamide [Example 69(b)] was reacted with acetone
under the conditions of Example 3(d) to give the title compound as a white solid.
MS (ESL, pos. ion.) m/z: 585 (M+1).



10

15

WO 2006/089311 PCT/US2006/006987

- 156 -

Example 71

FsC

S
%O
MNH Ne N

(25)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-y1)-5-
(trifluoromethyl)phenyl)-1-cyclopropylpyrrolidine-2-carboxamide. (28)-N-(2-
(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)-
phenyl)pyrrolidine-2-carboxamide [Example 69(b)] was reacted with (1-
ethoxycyclopropoxy)trimethylsilane (Aldrich) under the conditions of Example

62(c) to give the title compound as a white solid. MS (ESI, pos. ion.) m/z: 583

(M+1).
Example 72
NHA
F3C C
N={
Q\/Y" )
NH NN
L Mo
Ph” "N H

(2S,5R)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(triﬂuoromethyl)phenyl)-1-(cyclopropylmethyl)-5-phenylpyrrolidine-2-
carboxamide. (25,5R)-N~(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-
4-y1)-5-(trifluoromethyl)phenyl)-5-phenylpyrrolidine-2-carboxamide, Example
60, (62 mg, 0.1 mmol) was reacted with cyclopropanecarboxaldehyde (0.009 mL,
0.12 mmol, Aldrich) under the conditions of Example 3(d) to give the title
compound as a white solid. MS (ESI, pos. ion.) m/z: 673 (M+1).
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Fgc N:<
1Y
NH N\le

(2S,5R)-N—(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-S-
(trifluoromethyl)phenyl)—l—isopropyl-S-phenylpyrrolidine—2-carboxamide.
(28,5R)-N-(2-(6-(2-Acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(triﬂuoromethyl)phenyl)-5-phenylpyrrolidine-2-carboxamide, Example 60, (62

Example 73

mg, 0.1 mmol) was reacted with acetone (0.009 mL, 0.12 mmol) under the
conditions of Example 3(d) to give the title compound as a white solid (51 mg,
78%). MS (ESL, pos. ion.) m/z: 661 (M+1).

Example 74
NHAc
F3C Ne=
S
= 0
Fatuhe
0" —0

(2S, 5R,S)-tert-Butyl 2~((2-(6-(2-acetamidobenzo [d]thiazol-4-yloxy)pyrimidin-
4-yl)-5-(trifluoromethyl)phenyl)carbamoyl)-S-methylpyrrolidine-1—
carboxylate. N-(4-Hydroxy-benzothiazol-2-yl)-acetamide [Example 19(d)] was
reacted with (28, 5R,S)-tert-butyl 2-((2~(6-chloropyrimidin-4-y1)-5-(trifluoro-
methyl)phenyl)carbamoyl)-5-methylpyrrolidine-1-carboxylate [Example 45(a)]
under the conditions of Exainple 39(f) to give the title compound as a mixture of
diastereoisomers. MS (ESI, pos. ion.) m/z: 657 (M+1).
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MNH N\\/N
N .

H HO
(28, 5R,S)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-5-methylpyrrolidine-2-carboxamide. (25, 5R,S)-fert-
Butyl 2-((2-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)carbamoyl)-5-methylpyrrolidine-1-carboxylate (Example 74) was
reacted with 1:1 mixture of TFA/DCM under the conditions of Example 3(d) to
give the title compound as a mixture of diastereoisomers. MS (ESI, pos. ion) m/z:
557 (M+1).
Additional Examples

Example 75

The following examples were prepared by treating (25, SR,S)-N-(2-(6-(2-
acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)-5-
methylpyrrolidine-2-carboxamide (Example 75) with acetone or 2-methyl-
propionaldehyde under the conditions of Example 3(d). The products were

isolated as mixtures of diastereoisomers.

No. Structure MS M.P.°C

FsC
e S Ao
76 3 ©/ 599 (M+1) | phous

NH N N
\N\"[NH e solid
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FoC y NHAc
0 S Amor-
77 = ] 613 (M+1)
NH N§/N phous
2 solid
S
Example 78
NHAc
F3C Ne=

sao4
MNH NN
AN
(2S, 5R,S)-N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenyl)-1,5-dimethylpyrrolidine-2-carboxamide. (25, 5R,S)-
N-(2-(6-(2-Acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(trifluoro-
methyl)phenyl)-5-methylpyrrolidine-2-carboxamide (Example 75) reacted with
iodomethane (Aldrich) under the conditions of Example 63 to give the title
compound as a mixture of diastereoisomers. MS (ESI, pos. ion) m/z: 571 (M+1).
Example 79

NHAc
=
o S

F3C

=

!
>ro NH Ny N
O
0

() tert-Butyl 4-((2-(6-(2-acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-
(trifluoromethyl)phenylamino)methyl)piperidine-1-carboxylate. N-(4-(6-(2-
amino-4-(trifluoromethyl)phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)-
acetamide (1.0 g, 2.2 mmol, prepared as described in W004014871) was reacted
with tert-butyl 4-formylpiperidine-1-carboxylate (1.2 g, 5.6 mmol, Aldrich) under
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the conditions of Example 3(d) to give the title compound as a yellow crystalline
solid. (MS (ESI, pos. ion.) m/z: 644 (M+1).

NHAc
N

QW" >
NH NN
)

(b) N-(4-(6-(2-(Piperidin-4-ylmethylamino)-4-(trifluoromethyl)phenyl)-
pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide. feri-Butyl 4-((2-(6-(2-

FsC

acetamidobenzo[d]thiazol-4-yloxy)pyrimidin-4-yl)-5-(triftuoromethyl)-
phenylamino)methyl)piperidine-1-carboxylate from step (a) above(0.20 g, 0.30
mmol) was reacted with TFA under the conditions of Example 3(c) to give the
title compound as a yellow crystalline solid. MS (ESI, pos. ion.) m/z: 543 (M+1).

NHAc
e
(o) S

FsC

3
: NH NN
ND_/

(c) N-(4-(6-(2-((1-Isopropylpiperidin-4-yl)methylamino)-4-(trifluoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide.

To a solution of N-(4-(6-(2-(piperidin-4-ylmethylamino)-4-(trifluoromethyl)-
phenyl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide from step (b) above
(0.20 g, 0.36 mmol) in acetone (20 mL) were added two drops of glacial acetic
acid. The reaction mixture was stirred under reflux for 53 h and was allowed to
reach room temperature. Sodium triacetoxy borohydride (0.16 g, 0.73 mmol,
Aldrich) was added and the mixture was stirred under reflux for 5 h. The reaction
mixture was allowed to reach room temperature, quenched with water (2 mL), and
evaporated in vacuo. The residue was dissolved in EtOAc (10 mL) and the
solution was washed with water (2 x 20 mL), dried over Na,SO4 and filtered. The
filtrate was evaporated in vacuo and the residue was dissolved in MeOH (2 mL),
and purified by reverse phase HPLC (Phenomenex Prodigy 5 p ODS-3 100 A
column, gradient: 20-100% CH3CN (0.1% TFA)/H,0 (0.1% TFA) over 15 min)
to give the title compound as TFA salt. To the salt was added sat. aqueous
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solution of NaHCOj; and the mixture was extracted with ethyl acetate (2x25mL).
The combined organic extracts were washed with water (2 x 20 mL), dried over
Na;SOy4 and filtered. The filtrate was evaporated in vacuo to afford title compound
as yellow film. MS (ESI, pos. ion.) m/z: 585 (M+1).

Example 80

d\'*/_/ CF,CO,H
4-(6-(2-(3-(2-Methylpiperidin-l-yl)propylamino)-6—(triﬂuoromethyl)pyridin-
3-yDpyrimidin-4-yloxy)benzo[d]thiazol-2-amine trifluoroacetic acid salt. A
mixture of 4-(6-2-chloro-6-(triflouromethyl)pyridine-3 -yDpyrimidin-4-yloxy)-
benzo[d]thiazole-2-amine, Example 1(b), (100 mg, 0.236 mmol), 3-(2-
methylpiperidine-1-yl)propan-1-amine( 184mg, 1.179 mmol, Aldrich ) and
potassium carbonate ( 59 mg, 0.424 mmol) was heated in a microwave synthesizer
at 60 °C for 10 min. The reaction mixture was dissolved in DCM (10 mL),
filtered, and concentrated in vacuo. The residue was purified by reverse phase
HPLC (Phenomenex‘Prodigy 5 n ODS-3 100 A column, gradient: 20-100%
CH3CN (0.1% TFA)/H,0 (0.1% TFA) over 15 min) to give the title éompound as
a bright-yellow amorphous solid. MS (ESI, pos. ion.) m/z: (M+1).

Example 81
NHAc

FsC ‘
% } N==<

') S
_/_/NH N N
< E . CF3CO,H
N—(4—(6-(2-(3-(2-Methylpiperldln-l-yl)propylamino)-6-(triﬂuoromethyl)—
pyridin-3-yl)pyrimidin-4-yloxy)benzo[d]thiazol-2-yl)acetamide trifluoroacetic
acid salt. A mixture of 4-(6-(2-(3 ~(2-methylpiperidin-1-yl)propylamino)-6-

(trifluoromethyl)pyridin-3 -yDpyrimidin-4-yloxy)benzo[d]thiazol-2-amine

trifluoroacetic acid salt, Example 80, (29 mg, 0.052 mmol), potassium carbonate (
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35 mg, 0.253 mmol) and acetic anhydride (2 mL) was heated at 90 °C ina
microwave synthesizer for 10 min. to give MS (ESI, pos. ion.) m/z: 658 (M+1).
The reaction mixture was dissolved in DCM (10 mL), filtered, and concentrated in
vacuo. The residue was purified by reverse phase HPLC (Phenomenex Prodigy 5
(£ ODS-3 100 A column, gradient: 20-100% CH3CN (0.1% TFA)YH,0 (0.1%
TFA) over 15 min) to give the title compound as a light-yellow amorphous solid.
MS (ESI, pos. ion.) m/z: 700 (M+1).

Example 82

FsC

(a) N—(4—(4-(4-(Triﬂuoromethyl)phenyl)-5-vinylpyridin-2-yloxy)-
benzo|d]thiazol-2-yl)acetamide. A mixture of N-(4-(5-bromo-4- (4-(trifluoro-
methyl)phenyl)pyridin-2-yloxy)benzo[d]thiazol-2-yl)acetamide (1.51 g, 3 mmol,
prepared as described in WO 04/014871), tributyl(vinyl)tin (1.0 mL, 3 mmol,
Aldrich), tetrakis(triphenylphosphine)palladium(0) (0.17 g, 0.1 mmol, Aldrich),
lithium chloride (0.4 g, 9 mmol, Aldrich) and 2,6-di-tert-butyl-4-methylphenol
(0.01 g, 0.05 mmol, Aldrich) in dioxane (10 mL) was heated at 95 °Cfor5h
under nitrogen atmosphere. After cooling to room temperature, the reaction
mixture was partitioned between EtOAc (50 mL) and water (40 mL). The organic
layer was separated, washed with brine (50 mL), dried over NaySOy, and filtered.
The filtrate was evaporated under reduced pressure, and the residue purified by
silica gel column chromatography (30% EtOAc/hexane) to give the title
compound as an off-whiteAamorphous solid. MS (ESI, pos. ion) m/z: 456 (M+1).

NHACc

FsC Ne=
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(b) N—(4-(5—(1,2-Dihydroxyethyl)-4-(4-(triﬂuoromethyl)phenyl)pyridin-Z-
yloxy)benzo|d]thiazol-2-yD)acetamide. A mixture of N-(4-(4-(4-(trifluoro-
methyl)phenyl)-5-vinylpyridin-2-yloxy)benzo [d]thiazol-2-yl)acetamide from step
(a) above (0.93 g, 2.0 mmol), 4-methylmorpholine N-oxide (0.29 g, 2.5 mmol,
Aldrich) and osmium tetroxide (0.026 g, 0.10 mmol) in acetone (12 mL) and
water (1.2 mL) was stirred at room temperature for 3 h. The reaction mixture was
diluted with sat. aqueous solution of NaHSO3 (15 mL) and extracted with a 3:1
mixture of EtOAc¢/MeOH (3x15 mL). The combined organic extracts were
washed with brine (30 mL), dried over Na,SOs, and filtered. The filtrate was
evaporated under reduced pressure, and the solid residue was suspended in 1:1
mixture of EtOAc/hexanes (40 mL). The suspension was filtered, and the filter
cake was separated and dried in vacuo to give the title compound as an off-white
amorphous solid. MS (ESL pos. ion) m/z: 490 (M+1).

NHAc
F3C N$-'<
N i
(@] N
H

(¢) N-(4-(5-Formyl-4- (4-(triftuoromethyl)phenyl)pyridin-2-yloxy)-
benzo[d]thiazol-2-yl)acetamide. To a suspension of N-(4-(5-(1,2-
dihydroxyethyl)-4-(4—(triﬂuoromethyl)phenyl)pyridin—2-yloxy)benzo [d]thiazol-2-
yl)acetamide from step (b) above (0.78 g, 1.6 mmol) in DCM (12 mL) was added
lead (IV) acetate (0.85 g, 1.9 mmol) with stirring at 0 °C. The reaction mixture
was stirred at 0 °C for 1.5 h and filtered through a pad of Celite®. The filter cake
was washed with DCM and the combined filtrates were partitioned between DCM
(20 mL) and sat. aqueous solution of NaHCO; (15 mL). The organic layer was
separated, and the aqueous layer was extracted with DCM (10 mL). The combined
organic extracts were washed with brine, dried over Na,SOs, and filtered. The
filtrate was evaporated under reduced pressure, and the residue was dried in vacuo
to give the title compound as a tan amorphous solid. MS (ESI, pos. ion) m/z: 458
(M+1).

PCT/US2006/006987
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(d) N-(4-(5-((2-Phenylmorpholino)methyl)-4-(4-(triflaoromethyl)phenyl)-
pyridin-2-yloxy)benzo[d]thiazol-2-yl)acetamide. To a solution of N-(4-(5-
formyl-4- (4-(trifluoromethyl)phenyl)pyridin-2-yloxy)benzo[d]thiazol-2-y1)-
acetamide from step (c) above (92 mg, 0.20 mmol) and 2-phenylmorpholine (98

‘mg, 0.60 mmol, Aldrich) in DCM (2 mL) was added sodium

triacetoxyborohydride (213 mg, 1 mmol, Aldrich), and the mixture was heated at
40 °C for 3 h under nitrogen atmosphere. The reaction mixture was partitioned
between DCM (10 mL) and sat. aqueous solution of NaHCOs (10 mL), and the
organic layer was separated. The aqueous layer was extracted with DCM (2x5
mL), and the combined organic extracts were washed with brine, dried over
NaS0Oq, and filtered. The filtrate was evaporated under reduced pressure, and fhe
residue was purified by silica gel column chromatography (gradient: 10-50%
EtOAc/hexane) to give the title compound as an off-white amorphous solid. MS
(ESL, pos. ion) m/z: 605 (M+1).
Example 83

FsC

Cl
>k HN
| o/go
(a) tert-Butyl 2-chloro-5-(trifluoromethyl)benzylcarbamate. To a 100-mL,

round-bottomed flask was added THF (20 mL), (2-chloro-5-(trifluoromethyl)-
phenyl)methanamine (1.045 g, 5 mmol, Lancaster), 1 N NaOH (0.3 mL, 8 mmol)

and di-tert-butyl carbonate (1.0 g, 6 mmol) with stirring at 0 °C. The reaction
mixture was stirred at 0 °C for 1 h, diluted with water (20 mL), and extracted with
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EtOAc (2x20 mL). The combined organic extracts were washed with water (20
mL) and brine (20 mL), dried over Na,SO4, and filtered. The filtrate was
evaporated under reduced pressure, and the residue was purified by silica gel
column chromatography (20% EtOAc/hexane) to give the title compound as an
amorphous solid. MS (ESI, pos. ion.) m/z: 310 (M+1).

T

(b) fert-Butyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5-(trifluoro-
methyl)benzylcarbamate. To a 100-mL, round-bottomed flask were added
dioxane (18 mL), bis(dibenzylideneacetone)palladium (52 mg, 0.09 mmol, Acros)
and tricyclohexylphosphine (61 mg, 0.2 mmol, Aldrich) under nitrogen
atmosphere, and the mixture was stirred for 30 min at room temperature.
Bis(pinacolato)diboron (838 mg, 3 mmol, Aldrich), potassium acetate (281 uL, 5
mmol) and zer#-butyl 2-chloro-5-(trifluoromethyl)benzylcarbamate from step (a)
above (309 mg, 3 mmol) were then added, and the reaction mixture was heated at
80 °C for 18 h with stirring under nitrogen atmosphere. The reaction mixture was
left to reach room temperature, diluted with water (40 mL), and extracted with
EtOAc (2x40 mL). The combined organic extracts were washed with water (20
mL) and brine (20 mL), dried over Na,SO4, and filtered. The filtrate was
evaporated under reduced pressure, and the residue was purified by silica gel
column chromatography (15% EtOAc/hexane) to give the title compound as an
amorphous solid. MS (ESL, pos. ion.) m/z: 400 (M+1).

NH,
FsC 0

PCT/US2006/006987
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(¢) tert-Butyl (2-(6-(3-amino-2-oxo-1,2-dihydroquinoxalin-5-yloxy)pyrimidin-
4-yD)-5-(triftuoromethyl)phenyl)methylcarbamate. A mixture of sodium
carbonate (106 mg, 1 mmol), tetrakis(triphenylphosphine)palladium (29 mg, 0.03
mmol, Aldrich), tert-butyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5-
(trifluoromethyl)benzylcarbamate from step (b) above (201 mg, 0.5 mmol) and 3-
amino-5-(6-iodopyrimidin-4-yloxy)quinoxalin-2(1H)-one, Example 6(a), (191
mg, 0.5 mmol) in dioxane (4 mL) was heated in a microwave synthesizer at 150
°C for 10 min. The reaction mixture was diluted with water (20 mL), and
extracted with EtOAc (2x30 mL). The combined organic extracts were washed
with water (10 mL) and brine (10 mL), dried over NaySQO,, and filtered. The
filtrate was evaporated under reduced pressure, and the residue was purified by
silica gel column chromatography (70% EtOAc/hexane) to give the title

compound as an amorphous solid. MS (ESL, pos. ion.) m/z: 529 (M+1).

NH,

FsC NANZO

~ ofjw
N N ‘
HoN &~

(d) 3-Amino-5-(6-(2-(aminomethyl)-4-(trifluoromethyl)phenyl)pyrimidin-4-
yloxy)quinoxalin-2(1H)-one. feri-Butyl (2-(6-(3-amino-2-0xo-1,2-
dihydroquinoxalin-5-yloxy)pyrimidin-4-y1)-5-(trifluoromethyl)phenyl)-
methylcarbamate from step(c) above (105 mg, 0.2 mmol) was treated with 1:1
mixture of DCM/TFA (2 mL) under the conditions of Example 3(c). The crude
reaction product was purified by silica gel column chromatography, eluting with
10% [MeOH containing 1% NH;OH (28% NHj3 in H,0)] in DCM to give the title
compound as an amorphous solid. MS (ESI, pos. ion.) m/z: 429 (M+1).

NH,

FaCo NNO
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(e) (2S5,4R)-tert-Butyl 2-(((2-(6-(3-amino-2-o0x0-1,2-dihydroquinoxalin-5-
yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)methyl)carbamoyl)-4-
fluoropyrrolidine-1-carboxylate. (25,4R)-1-(tert-Butoxycarbonyl)-4-
fluoropyrrolidine-2-carboxylic acid (117 mg, 500 pmol, Bachem) was reacted
with 3-amino-5 -(6-(2-(aminomethyl)-4-(triﬂuoromethyl)phenyl)pyrimidin-4-
yloxy)quinoxalin-2(1H)-one from step (d) above (214 mg, 500 umol) under the
conditions of Example 45(a). The crude reaction product was purified by silica gel
column chromatography (5% MeOH/DCM) to give the title compound as a white
solid. MS (ESI, pos. ion.) m/z: 644 (M-+1).

FaC o)

(f) (25,4R)-N-((2-(6-(3-Amino-2-o0x0-1,2-dihydroquinoxalin-5-yloxy)-
pyrimidin-4-yl)-5-(trifluoromethyl) phenyl)methyl)-4-flaoropyrrolidine-2-
carboxamide. (25,4R)-fert-Butyl 2-(((2-(6-(3-amino-2-0x0-1,2-
dihydroquinoxalin-5-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)methyl)-
carbamoyl)-4-fluoropyrrolidine-1-carboxylate from step (e) above (128 mg, 199
umol) was treated with 1:1 mixture of DCM/TFA (2 mL) under the conditions of
Example 3(c). The crude reaction product was purified by silica gel column
chromatography, eluting with 10% [MeOH containing 1% NH,OH (28% NHj3 in
Hy0)] in DCM to give the title compound as an amorphous solid. MS (ESI, pos.
ion.) m/z: 544 (M+1). ‘

PCT/US2006/006987
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(g) (25,4R)-N-((2-(6-(3-Amino-2-0x0-1,2-dihydroquinoxalin-5-yloxy)-
pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)methyl)-4-fluoro-1-isobutyl-
pyrrolidine-2-carboxamide. (25,4R)-N-((2-(6-(3-Amino-2-o0xo0-1,2-dihydro-
quinoxalin-5-yloxy)pyrimidin-4-yl)-5-(trifluoromethyl)phenyl)methyl)-4-
fluoropyrrolidine-2-carboxamide from step (f) above was reacted with isobutyr-
aldehyde (1.2 g, 16.5 mmol, Aldrich) under the conditions of Example 3(d) to
give the title compound as an amorphous solid. MS (ESI, pos. ion.) m/z: 600
(M+1).

Capsaicin-induced Ca*" influx in primary dorsal root ganglion neurons.
Embryonic 19 day old (E19) dorsal root ganglia (DRG) were dissected from
timed-pregnant, terminally anesthetized Sprague-Dawley rats (Charles River,
Wilmington, MA) and collected in ice-cold L-15 media (Life Technologies,
Grand Island, NY) containing 5% heat inactivated horse serum (Life
Technologies). The DRG were then dissociated into single cell suspension using a
papain dissociation system (Worthington Biochemical Corp., Freehold, NJ). The
dissociated cells were pelleted at 200 x g for 5 min and re-suspended in EBSS
containing 1 mg/ml. ovomucoid inhibitor, 1 mg/mL ovalbumin and 0.005%
DNase. Cell suspension was centrifuged through a gradient solution containing
10 mg/mL ovomucoid inhibitor, 10 mg/mL ovalbumin at 200 x g for 6 min to
remove cell debris; and filtered through a 88-um nylon mesh (Fisher Scientific,
Pittsburgh, PA) to remove any clumps. Cell number was determined with a

hemocytometer and cells were seeded into poly-ornithine 100 pg/mL (Sigma) and
mouse laminin 1 pg/mL (Life Technologies)-coated 96-well plates at 10 x 10°

cells/well in complete medium. The complete medium consists of minimal
essential medium (MEM) and Ham’s F12, 1:1, penicillin (100 U/mL), and
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streptomycin (100 pg/mL), and nerve growth factor (10ng/mL), 10% heat
inactivated horse serum (Life Technologies). The cultures were kept at 37 °C,
5% CO, and 100% humidity. For controlling the growth of non-neuronal cells, 5-
fluoro-2’-deoxyuridine (75uM) and uridine (180uM) were included in the
medium. Activation of VR1 was achieved in these cellular assays using either a
capsaicin stimulus (ranging from 0.01-10uM) or by an acid stimulus (addition of
30mM Hepes/Mes buffered at pH 4.1). Compounds were also tested in an assay
format to evaluate their agonist properties at VR1. The activation of VR1 is
followed as a function of cellular uptake of radioactive calcium (**Ca”*
:Amersham CES3-2mCi).

Capsaicin Antagonist Assay: E-19 DRG cells at 3 days in culture are incubated
with serial concentrations of VR1 antagonists, in HBSS (Hanks buffered saline
solution supplemented with BSA 0.1 mg/mL and 1 mM Hepes at pH 7.4) for 15
min, room temperature. Cells are then challenged with a VR1 agonist, capsaicin
(500 nM), in activation buffer containing 0.1mg/mL BSA, 15 mM Hepes, pH 7.4,
and 10 pCi/mL “Ca** (Amersham CES3-2mCi) in Ham’s F12 for 2 min at room
temperature.

The following compounds exhibit IC50 values of less than 10mM in the Human VR1
Capsaicin Antagonist Assay:

(2R)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(cyclopropylmethyl)-2-piperidinecarboxamide;
(2R)-N-(2-(6~((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(1-methylethyl)-2-piperidinecarboxamide;
(2R)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(2-methylpropyl)-2-piperidinecarboxamide;
(2R)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-2-methyl-2-piperidinecarboxamide;
(2R)-N-(2-(6-((2-amino-8-quinolinyl)oxy)-4-pyrimidinyl)-5-(trifluoromethyl)-
phenyl)-1-(2-methylpropyl)-2-piperidinecarboxamide;
(2R)-N-(2-(6-((3-amino-2-0x0-1,2-dihydro-5-quinoxalinyl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(2-methylpropyl)-2-piperidinecarboxamide;
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(28)-N-(2~(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(1-methylethyl)-2-azetidinecarboxamide;
(28)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(2-methylpropyl)-2-azetidinecarboxamide;
(28)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(cyclopropylmethyl)-2-piperidinecarboxamide;
(28)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(1-methylethyl)-2-piperidinecarboxamide;
(28)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(2-methylpropyl)-2-piperidinecarboxamide;
(28)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-2-methyl-2-piperidinecarboxamide;
(28)-N-(2-(6-((2-amino-8-quinolinyl)oxy)-4-pyrimidinyl)-5-(trifluoromethyl)-
phenyl)-1-(2-methylpropyl)-2-piperidinecarboxamide;
(28)-N-(2-(6-((2-amino-8-quinolinyl)oxy)-4-pyrimidinyl)-5-(trifluoromethyl)-
phenyl)-1-(2-methylpropy!l)-2-piperidinecarboxamide;
(28)-N-(2-(6-((3-amino-2-oxo-1,2-dihydro-5-quinoxalinyl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(2-methylpropyl)-2-piperidinecarboxamide;
(5R)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(cyclopropylmethyl)-5-phenyl-L-prolinamide;
(5R)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-1-(1-methylethyl)-5-phenyl-L-prolinamide;
(5R)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-5-phenyl-L-prolinamide;
(5R)-N-(2-(6~((2-(acetylamino)-1 ,3-benzothiazol—4—y1)oxy)-4-pyrimidinyl)—5—
(trifluoromethyl)phenyl)-5-methyl-1-(1-methylethyl)-L-prolinamide;
(5R)-N-(2-(6-((2-amino-8-quinolinyl)oxy)-4-pyrimidinyl)-5-(trifluoromethyl)-
phenyl)-5-methyl-L-prolinamide;
(5R)-N-(2-(6-((3-amino-2-oxo-1,2-dihydro-5-quinoxalinyl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-5-methyl-L-prolinamide;
(5R)-N-(2-(6-((3-amino-2-o0xo-1,2-dihydro-5-quinoxalinyl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-5-methyl-L-prolinamide;
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(58)-N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-5-methyl-1-(1-methylethyl)-L-prolinamide;
(5S)-N-(2-(6-((2-amino-8-quinolinyl)oxy)-4-pyrimidinyl)-5-(trifluoromethyl)-
phenyl)-5-methyl-L-prolinamide;
(58)-N-(2-(6-((3-amino-2-0x0-1,2-dihydro-5-quinoxalinyl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-5-methyl-L-prolinamide;
(58)-N-(2-(6-((3-amino-2-ox0-1,2-dihydro-5-quinoxalinyl)oxy)-4-pyrimidinyl)-5-
(trifluoromethyl)phenyl)-5-methyl-L-prolinamide;
2-{2-[6-(2-acetylamino-benzothiazol-4-yloxy)-pyrimidin-4-yl]-5-trifluoromethyl-
phenylcarbamoyl}-5-phenyl-pyrrolidine-1-carboxylic acid tert-butyl ester;
2-{2-[6-(2-acetylamino-benzothiazol-4-yloxy)-pyrimidin-4-yl]-5-trifluoromethyl-
phenylcarbamoyl}-2-methyl-pyrrolidine-1-carboxylic acid tert-butyl ester;
2-{2-[6~(2-amino-quinolin-8-yloxy)-pyrimidin-4-yl]-5-trifluoromethyl-
phenylcarbamoyl}-5-methyl-pyrrolidine-1-carboxylic acid tert-butyl ester;
2-{2-[6-(3-amino-2-0x0-1,2-dihydro-quinoxalin-5-yloxy)-pyrimidin-4-yl]-5-
trifluoromethyl-phenylcarbamoyl}-5-methyl-pyrrolidine-1-carboxylic acid tert-
butyl ester;
3-amino-5-(6-{2-[(1-isobutyl-piperidin-2-ylmethyl)-amino]-6-trifluoromethyl-
pyridin-3-yl}-pyrimidin-4-yloxy)-1H-quinoxalin-2-one;
4-((4-(2-(((2R)-2-methyl-1-pyrrolidinyl )methyl)-4-(trifluoromethyl)phenyl)-2-
pyridinyl)oxy)-1,3-benzothiazol-2-amine;
4-((4-(2-(((2S)-2-methyl-1-pyrrolidinyl)methyl)-4-(trifluoromethyl)phenyl)-2-
pyridinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-2-((((2R)-1-(1-methylethyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-((((2R)-1~(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-((((2S)-1-(1-methylethyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-((((2S)-1~(2-methylpropyl)-2-pyrrolidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
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4-((6-(2~(((2R)-2-methyl-1-pyrrolidinyl)methyl)-4-(trifluoromethyl)phenyl)-4-
pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-(((28)-2-methyl-1-pyrrolidinyl)methyl)-4-(trifluoromethyl) phenyl)-4-
pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-(((4-(phenylmethyl)-2-morpholinyl)methyl)amino)-6-(trifluoromethyl)-3-
pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2~((1-methyl-1-((2R)-1-(2-methylpropyl)-2-piperidinyl)ethyl)amino)-6-
(trifluoromethy!)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2~((2-(1-methyl-2-pyrrolidinyl)ethyl)oxy)-4-(trifluoromethyl) phenyl)-4-
pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-((2,2,6,6-tetramethyl-4-piperidinyl)amino)-6-(trifluoromethyl)-3-
pyridinyD)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-((3-(2-methyl-1-piperidinyl)propyl)amino)-6-(trifluoromethyl)-3-
pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2~(methyl(((2R)-1~(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6~(2-(methyl(((2S)-1-(2-methylpropyl)-2-piperidinyl)methyl )Jamino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
4-((6-(2-(methyl(((2S)-1-(2-methylpropyl)-2-pyrrolidinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-amine;
5-{2-[6-(2-acetylamino-benzothiazol-4-yloxy)-pyrimidin-4-yl}-5-trifluoromethyl-
phenylcarbamoyl}-2,2-dimethyl-pyrrolidine-1-carboxylic acid tert-butyl ester;
8-(6-{2-[(1-isobutyl-piperidin-2-ylmethyl)-amino]}-6-trifluoromethyl-pyridin-3-
yl1}-pyrimidin-4-yloxy)-quinolin-2-ylamine;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-cyclopropyl-L-prolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)pheny!)-2-methyl-1-(2-methylpropyl)prolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-2-methyl-1-(1-methylethyl)prolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-(cyclopropylmethy!)-L-prolinamide;
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N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-(cyclopropylmethyl)-2-methylprolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-(cyclopropylmethyl)-2-methyl-L-prolinamide;
N-(2~(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-2-methyl-1-(2-methylpropyl)-L-prolinamide; |
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-(1-methylethyl)-L-prolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidiny])-5-(trifluoro-
methyl)phenyl)-5,5-dimethylprolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-2-methylprolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-2-methyl-1-(1-methylethyl)-L-prolinamide;
N-(2-(6-((2~(acetylamino)-1 ,3-benzothiazb1-4-y1)oxy)-4-pyrimidiny1)-5—(triﬂuoro-
methyl)phenyl)-2-methyl-L-prolinamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-cyclopropyl-3-pyrrolidinecarboxamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-(cyclopropylmethyl)-3-pyrrolidinecarboxamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidiny1)-5-(trifluoro-
methyl)phenyl)-1-(1-methylethyl)-3-pyrrolidinecarboxamide;
N-(2-(6-((2-(acetylamino)-1,3-benzothiazol-4-yl)oxy)-4-pyrimidinyl)-5-(trifluoro-
methyl)phenyl)-1-methyl-3-pyrrolidinecarboxamide;
N-(4-((4-(2-(((2R)-2-methyl-1-pyrrolidinyl)methyl)-4-(trifluoromethyl)phenyl)-2-
pyridinyl)bxy)- 1,3-benzothiazol-2-yl)acetamide;
N-(4-((4-(2-(((2S)-2-methyl-1-pyrrolidinyl)methyl)-4-(trifluoromethyl)phenyl)-2-
pyridinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~((((2R)-1-(1-methylethyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-2-((((2R)-1-(1-methylethyl)-2-pyrrolidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
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N-(4-((6-(2-((((2R)-1-(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~((((2R)-1-(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((((2R)-1-(2-methylpropyl)-2-pyrrolidinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-y1)-
acetamide;
N-(4~((6-(2-((((2R)-4~(2-methylpropyl)-2-morpholinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-y1)-
acetamide;
N-(4-((6-(2~((((29)-1-(1-methylethyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~((((25)-1-(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((((25)-1-(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((((25)-1-(2-methylpropyl)-2-pyrrolidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((((25)-4~(2-methylpropyl)-2-morpholinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)-
acetamide;
N-(4-((6-2-((((3R)-1-(1-methylethyl)-3-pyrrolidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((((3S)-1-(1-methylethyl)-3-pyrrolidinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~(((1-(1-methylethyl)-4-piperidinyl)methyl)amino)-4-(trifluoro-
methyl)phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-(((1-(phenylmethyl)-1H-imidazol-5-yl)methyl)amino)-4-(trifluoro-
methyl)phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4~((6-(2-(((1-methyl-1H-imidazol-5-yl)methyl)amino)-4-(trifluoromethyl)-
phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
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N-(4-((6-(2-(((1R)-1~((2R)-1-(1-methylethyl)-2-pyrrolidinyl)ethyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)-
acetamide;
N-(4-((6-(2-(((1R)-1-((2R)-1-(2-methylpropyl)-2-pyrrolidinyl)ethyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)-
acetamide;
N-(4-((6-(2-(((1S)-1-((28)-1-(1-methylethyl)-2-pyrrolidinyl)ethyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-y1)-
acetamide;
N-(4-((6-(2-(((2R)-1-(2-methylpropyl)-2-piperidinyl)ethynyl)-4-(trifluoromethyl)-
phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-(((25)-1-(1-methylethyl)-2-pyrrolidinyl)ethynyl)-4-(trifluoromethyl)-
phenyl)-4-pyrimidinyl) 0xy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-(((28)-1-(2-methylpropyl)-2-piperidinyl)ethynyl)-4-(trifluoromethyl)-
phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-(((25)-1-(2-methylpropyl)-2-pyrrolidinyl)ethynyl)-4-(trifluoro-
methyl)phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~(((3R)-1-(1-methylethyl)-3-pyrrolidinyl)amino)-6-(trifluoromethyl)-3-
pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-(((3R)-1-(2-methylpropyl)-3-pyrrolidinyl)amino)-6-(trifluoromethyl)-
3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6~(2-(((4-(phenylmethyl)-2-morpholinyl)methyl)amino)-6-(trifluoro-
methyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((2-(1-methyl-2-pyrrolidinyl)ethyl)oxy)-4-(trifluoromethyl)phenyl)-4-
pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~((2,2,6,6-tetramethyl-4-piperidinyl)amino)-6-(trifluoromethyl)-3-
pyridinyl)-4-pyrimidiny1)oxy)- 1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-((3-((2R)-2-methyl- 1-piperidinyl)propyl)amino)-6-(trifluoromethyl)-
3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2-(2-((2R)-1~(2-methylpropyl)-2-piperidinyl)ethyl)-4-(trifluoromethyl)-
phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
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N-(4-((6-(2-(2-((2S)-1~(2-methylpropyl)-2-piperidinyl)ethyl)-4-(trifluoromethyl)-
phenyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)acetamide;
N-(4-((6-(2~(methyl(((2R)-1-(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-y1)-
acetamide; and
N-(4-((6-(2-(methyl(((2S)-1-(2-methylpropyl)-2-piperidinyl)methyl)amino)-6-
(trifluoromethyl)-3-pyridinyl)-4-pyrimidinyl)oxy)-1,3-benzothiazol-2-yl)-
acetamide.
Acid Antagonist Assay: Compounds are pre-incubated with E-19 DRG cells at
room temperature for 2 minutes prior to addition of *Ca®* in 30mM Hepes/Mes
buffer (Final Assay pH 5) and then left for an additional 2 minutes prior to
compound washout. Final concentration of **Ca** (Amersham CES3-2mCi) is
10 pCi/mL.
Agonist Assay: Compounds are incubated with E-19 DRG cells at room
temperature for 2 minutes in the presence of **Ca*" prior to compound washout.
Final ¥*Ca®* (Amersham CES3-2mCj) at 10 pCi/mL.
Compound Washout and Analysis: Assay plates are washed using an ELX405
plate washer (Bio-Tek Instruments Inc.) immediately after functional assay. Wash
3 X with PBS, 0.1 mg/mL BSA. Aspirate between washes. Read plates using a
MicroBeta Jet (Wallac Inc.). Compound activity is then calculated using
appropriate computational algorithms.
SCalcium®* Assay Protocol
Compounds may be assayed using Chinese Hamster Ovary cell lines stably
expressing either human VR1 or rat VR1 under a CMV promoter. Cells could be
cultured in a Growth Medium, routinely passaged at 70% confluency using
trypsin and plated in an assay plate 24 hours prior to compound evaluation.
Possible Growth Medium:

DMEM, high glucose (Gibco 11965-084).

10% Dialyzed serum (Hyclone SH30079.03).

1X Non-Essential Amino Acids (Gibco 11140-050).

1X Glutamine-Pen-Strep (Gibco 10378-016).

Geneticin, 450pg/mL (Gibco 10131-035).

PCT/US2006/006987
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Compounds could be diluted in 100% DMSO and tested for activity over several
log units of concentration [40pM-2pM]. Compounds may be further diluted in
HBSS buffer (pH 7.4) 0.1 mg/mL BSA, prior to evaluation. Final DMSO
concentration in assay would be 0.5-1%. Each assay plate could be controlled
with a buffer only and a known antagonist compound (either capsazepine or one
of the described VR1 antagonists).

Activation of VR1 could be achieved in these cellular assays using either a
capsaicin stimulus (ranging from 0.1-1uM) or by an acid stimulus (addition of
30mM Hepes/Mes buffered at pH 4.1). Compounds could also be tested in an
assay format to evaluate their agonist properties at VR1.

Capsaicin Antagonist Assay: Compounds may be pre-incubated with cells
(expressing either human or rat VR1) at room temperature for 2 minutes prior to
addition of **Ca** and Capsaicin and then left for an additional 2 minutes prior to
compound washout. Capsaicin (200nM) can be added in HAM’s F12, 0.1 mg/mL
BSA, 15 mM Hepes at pH 7.4. Final *Ca*" (Amersham CES3-2mCi) added could
be 10uCi/mL.
Acid Antagonist Assay: Compounds can be pre-incubated with cells (expressing
either human or rat VR1) for 2 minutes prior to addition of *Ca?" in 30mM
Hepes/Mes buffer (Final Assay pH 5) and then left for an additional 2 minutes
prior to compound washout. Final **Ca?" (Amersham CES3-2mCi) added could
be 10pCi/mL.
Agonist Assay: Compounds can be incubated with cells (expressing either human
or rat VR1) for 2 minutes in the presence of “*Ca®" prior to compound washout.
Final “Ca®* (Amersham CES3-2mCi) added could be 10pCi/mL.
Compound Washout and Analysis: Assay plates would be washed using an
ELX405 plate washer (Bio-Tek Instruments Inc.) immediately after the functional
assay. One could wash 3 X with PBS, 0.1 mg/mL BSA, aspirating between
washes. Plates could then be read using a MicroBeta Jet (Wallac Inc.) and
compound activity calculated using appropriate computational algorithms.

Useful nucleic acid sequences and proteins may be found in U.S. Patent
Nos. 6,335,180, 6, 406,908 and 6,239,267, herein incorporated by reference in

their entirety.
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For the treatment of vanilloid-receptor-diseases, such as acute,
inflammatory and neuropathic pain, dental pain, general headache, migraine,
cluster headache, mixed-vascular and non-vascular syndromes, tension headache,
general inflammation, arthritis, theumatic diseases, osteoarthritis, inflammatory
bowel disorders, inflammatory eye disorders, inflammatory or unstable bladder
disorders, psoriasis, skin complaints with inflammatory components, chronic
inflammatory conditions, inflammatory pain and associated hyperalgesia and
allodynia, neuropathic pain and associated hyperalgesia and allodynia, diabetic
neuropathy pain, causalgia, sympathetically maintained pain, deafferentation
syndromes, asthma, epithelial tissue damage or dysfunction, herpes simplex,
disturbances of visceral motility at respiratory, genitourinary, gastrointestinal or
vascular regions, wounds, burns, allergic skin reactions, pruritis, vitiligo, general
gastrointestinal disorders, gastric ulceration, duodenal ulcers, diarrhea, gastric
lesions induced by necrotising agents, hair growth, vasomotor or allergic rhinitis,
bronchial disorders or bladder disorders, the compounds of the present invention
may be administered orally, parentally, by inhalation spray, rectally, or topically
in dosage unit formulations containing conventional pharmaceutically acceptable
carriers, adjuvants, and vehicles. The term parenteral as used herein includes,
subcutaneous, intravenous, intramuscular, intrasternal, infusion techniques or
intraperitoneally.

Treatment of diseases and disorders herein is intended to also include the
prophylactic administration of a compound of the invention, a pharmaceutical salt
thereof, or a pharmaceutical composition of either to a subject (i.e., an animal,
preferably a mammal, most preferably a human) believed to be in need of
preventative treatment, such as, for example, pain, inflammation and the like.

The dosage regimen for treating vanilloid-receptor-mediated diseases,
cancer, and/or hyperglycemia with the compounds of this invention and/or
compositions of this invention is based on a variety of factors, including the type
of disease, the age, weight, sex, medical condition of the patient, the severity of
the condition, the route of administration, and the particular compound employed.
Thus, the dosage regimen may vary widely, but can be determined routinely using

standard methods. Dosage levels of the order from about 0.01 mg to 30 mg per
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kilogram of body weight per day, preferably from about 0.1 mg to 10 mg/kg,
more preferably from about 0.25 mg to 1 mg/kg are useful for all methods of use
disclosed herein.

The pharmaceutically active compounds of this invention can be
processed in accordance with conventional methods of pharmacy to produce
medicinal agents for administration to patients, including humans and other
mammals.

For oral administration, the pharmaceutical composition may be in the
form of, for example, a capsule, a tablet, a suspension, or liquid. The
pharmaceutical composition is préferably made in the form of a dosage unit
containing a given amount of the active ingredient. For example, these may
contain an amount of active ingredient from about 1 to 2000 mg, preferably from
about 1 to 500 mg, more preferably from about 5 to 150 mg. A suitable daily
dose for a human or other mammal may vary widely depending on the condition
of the patient and other factors, but, once again, can be determined using routine
methods.

The active ingredient may also be administered by injection as a
composition with suitable carriers including saline, dextrose, or water. The daily
parenteral dosage regimen will be from about 0.1 to about 30 mg/kg of total body
weight, preferably from about 0.1 to about 10 mg/kg, and more preferably from
about 0.25 mg to 1 mg/kg.

Injectable preparations, such as sterile injectable aqueous or oleaginous
suspensions, may be formulated according to the known are using suitable
dispersing or wetting agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a non-toxic
parenterally acceptable diluent or solvent, for example as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed
are water, Ringer’s solution, and isotonic sodium chloride solution. In addition,

sterile, fixed oils are conventionally employed as a solvent or suspending

medium. For this purpose any bland fixed oil may be employed, including

synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find

use in the preparation of injectables.
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Suppositories for rectal administration of the drug can be prepared by
mixing the drug with a suitable non-irritating excipient such as cocoa butter and
polyethylene glycols that are solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum and release the drug.

A suitable topical dose of active ingredient of a compound of the
invention is 0.1 mg to 150 mg administered one to four, preferably one or two
times daily. For topical administration, the active ingredient may comprise from
0.001% to 10% w/w, e.g., from 1% to 2% by weight of the formulation, although
it may comprise as much as 10% w/w, but preferably not more than 5% w/w, and
more preferably from 0.1% to 1% of the formulation.

Formulations suitable for topical administration include liquid or semi-
liquid preparations suitable for penetration through the skin (e.g., liniments,
lotions, ointments, creams, or pastes) and drops suitable for administration to the
eye, ear, Or nose.

For administration, the compounds of this invention are ordinarily
combined with one or more adjuvants appropriate for the indicated route of
administration. The compounds may be admixed with lactose, sucrose, starch
powder, cellulose esters of alkanoic acids, stearic acid, talc, magnesium stearate,
magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids,
acacia, gelatin, sodium alginate, polyvinyl-pyrrolidine, and/or polyvinyl alcohol,
and tableted or encapsulated for conventional administration. Alternatively, the
compounds of this invention may be dissolved in saline, water, polyethylene
glycol, propylene glycol, ethanol, corn oil, peanut oil, cottonseed oil, sesame oil,
tragacanth gum, and/or various buffers. Other adjuvants and modes of
administration are well known in the pharmaceutical art. The carrier or diluent
may include time delay material, such as glyceryl monostearate or glyceryl
distearate alone or with a wax, or other materials well known in the art.

The pharmaceutical compositions may be made up in a solid form
(including granules, powders’ or suppositories) or in a liquid form (e.g., solutions,
suspensions, or emulsions). The pharmaceutical compositions may be subjected to

conventional pharmaceutical operations such as sterilization and/or may contain

PCT/US2006/006987
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conventional adjuvants, such as preservatives, stabilizers, wetting agents,
emulsifiers, buffers etc.

Solid dosage forms for oral administration may include capsules, tablets,
pills, powders, and granules. In such solid dosage forms, the active compound
may be admixed with at least one inert diluent such as sucrose, lactose, or starch.
Such dosage forms may also comprise, as in normal practice, additional
substances other than inert diluents, e.g., lubricating agents such as magnesium
stearate. In the case of capsules, tablets, and pills, the dosage forms may also
comprise buffering agents. Tablets and pills can additionally be prepared with
enteric coatings.

Liquid dosage forms for oral administration may include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert
diluents commonly used in the art, such as water. Such compositions may also
comprise adjuvants, such as wetting, sweetening, flavoring, and perfuming
agents.

Compounds of the present invention can possess one or more asymmetric
carbon atoms and are thus capable of existing in the form of optical isomers as well
as in the form of racemic or non-racemic mixtures thereof. The optical isomers can
be obtained by resolution of the racemic mixtures according to conventional
processes, e.g., by formation of diastereoisomeric salts, by treatment with an
optically active acid or base. Examples of appropriate acids are tartaric,
diacetyltartaric, dibenzoyltartaric, ditoluoyltartaric, and camphorsulfonic acid and
then separation of the mixture of diastereoisomers by crystallization followed by
liberation of the optically active bases from these salts. A different process for
separation of optical isomers involves the use of a chiral chromatography column

optimally chosen to maximize the separation of the enantiomers. Still another

* available method involves synthesis of covalent diastereoisomeric molecules by

reacting compounds of the invention with an optically pure acid in an activated
form or an optically pure isocyanate. The synthesized diastereoisomers can be
separated by conventional means such as chromatography, distillation,
crystallization or sublimation, and then hydrolyzed to deliver the enantiomerically

pure compound. The optically active compounds of the invention can likewise be
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obtained by using active starting materials. These isomers may be in the form of a
free acid, a free base, an ester or a salt.

Likewise, the compounds of this invention may exist as isomers, that is
compounds of the same molecular formula but in which the atoms, relative to one
another, are arranged differently. In particular, the alkylene substituents of the
compounds of this invention, are normally and preferably arranged and inserted into
the molecules as indicated in the definitions for each of these groups, being read
from left to right. However, in certain cases, one skilled in the art will appreciate
that it is possible to prepare compounds of this invention in which these substituents
are reversed in orientation relative to the other atoms in the molecule. That is, the
substituent to be inserted may be the same as that noted above except that it is
inserted into the molecule in the reverse orientation. One skilled in the art will
appreciate that these isomeric forms of the compounds of this invention are to be
construed as encompassed within the scope of the present invention.

The compounds of the present invention can be used in the form of salts
derived from inorganic or organic acids. The salts include, but are not limited to,
the following: acetate, adipate, alginate, citrate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, digluconate,
cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate,
glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methansulfonate, nicotinate, 2-naphthalenesulfonate, oxalate, palmoate, pectinate,
persulfate, 2-phenylpropionate, picrate, pivalate, propionate, succinate, tartrate,
thiocyanate, tosylate, mesylate, and undecanoate. Also, the basic nitrogen-
containing groups can be quaternized with such agents as lower alkyl halides, such
as methyl, ethyl, propyl, and butyl chloride, bromides and iodides; dialkyl sulfates
like dimethyl, diethyl, dibutyl, and diamy! sulfates, long chain halides such as
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides, aralkyl halides
like benzy! and phenethyl bromides, and others. Water or oil-soluble or dispersible
products are thereby obtained.

Examples of acids that may be employed to from pharmaceutically

acceptable acid addition salts include such inorganic acids as hydrochloric acid,



10

15

20

25

30

WO 2006/089311 PCT/US2006/006987

- 183 -

sulfuric acid and phosphoric acid and such organic acids as oxalic acid, maleic
acid, succinic acid and citric acid. Other examples include salts with alkali metals
or alkaline earth metals, such as sodium, potassium, calcium or magnesium or
with organic bases.

Also encompassed in the scope of the present invention are
pharmaceutically acceptable esters of a carboxylic acid or hydroxyl containing
group, including a metabolically labile ester or a prodrug form of a compound of
this invention. A metabolically labile ester is one which may produce, for
example, an increase in blood levels and prolong the efficacy of the corresponding
non-esterified form of the compound. A prodrug form is one which is not in an
active form of the molecule as administered but which becomes therapeutically
active after some in vivo activity or biotransformation, such as metabolism, for
example, enzymatic or hydrolytic cleavage. For a general discussion of prodrugs
involving esters see Svensson and Tunek Drug Metabolism Reviews 165 (1988)
and Bundgaard Design of Prodrugs, Elsevier (1985). Examples of a masked
carboxylate anion include a variety of esters, such as alkyl (for example, methyl,
ethyl), cycloalkyl (for example, cyclohexyl), aralkyl (for example, benzyl, p-
methoxybenzyl), and alkylcarbonyloxyalkyl (for example, pivaloyloxymethyl).
Amines have been masked as arylcarbonyloxymethyl substituted derivatives

‘which are cleaved by esterases in vivo releasing the free drug and formaldehyde

(Bungaard J. Med. Chem. 2503 (1989)). Also, drugs containing an acidic NH
group, such as imidazole, imide, indole and the like, have been masked with N-
acyloxymethyl groups (Bundgaard Design of Prodrugs, Elsevier ( 1985)).
Hydroxy groups have been masked as esters and ethers. EP 039,051 (Sloan and
Little, 4/11/81) discloses Mannich-base hydroxamic acid prodrugs, their
preparation and use. Esters of a compound of this invention, may include, for
example, the methyl, ethyl, propyl, and butyl esters, as well as other suitable
esters formed between an acidic moiety and a hydroxyl containing moiety.
Metabolically labile esters, may include, for example, methoxymethyl,
ethoxymethyl, iso-propoxymethyl, a-methoxyethyl, groups such as o-((C1-Cy)-
alkyloxy)ethyl, for example, methoxyethyl, ethoxyethyl, propoxyethyl, iso-
propoxyethyl, etc.; 2-oxo-1,3-dioxolen-4-ylmethyl groups, such as 5-methyl-2-
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ox0-1,3,dioxolen-4-ylmethyl, etc.; C;-Cs alkylthiomethyl groups, for example,
methylthiomethyl, ethylthiomethyl, isopropylthiomethyl, etc.; acyloxymethyl
groups, for example, pivaloyloxymethyl, a-acetoxymethyl, etc.; ethoxycarbonyl-
1-methyl; or a-acyloxy-o-substituted methyl groups, for example a-acetoxyethyl.

Further, the compounds of the invention may exist as crystalline solids
which can be crystallized from common solvents such as ethanol, N,N-dimethyl-
formamide, water, or the like. Thus, crystalline forms of the compounds of the
invention may exist as polymorphs, solvates and/or hydrates of the parent
compounds or their pharmaceutically acceptable salts. All of such forms likewise
are to be construed as falling within the scope of the invention.

While the compounds of the invention can be administered as the sole
active pharmaceutical agent, they can also be used in combination with one or
more compounds of the invention or other agents. When administered as a
combination, the therapeutic agents can be formulated as separate compositions
that are given at the same time or different times, or the therapeutic agents can be
given as a single composition.

‘The foregoing is merely illustrative of the invention and is not intended to
limit the invention to the disclosed compounds. Variations and changes which are
obvious to one skilled in the art are intended to be within the scope and nature of
the invention which are defined in the appended claims.

From the foregoing description, one skilled in the art can easily ascertain
the essential characteristics of this invention, and without departing from the spirit
and scope thereof, can make various changes and modifications of the invention

to adapt it to various usages and conditions.
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We Claim:

1. A compound having the structure:

Rd
1
R\’/H/J\Rd,
X§Y/Ll .
or any pharmaceutically-acceptable salt thereof, wherein:
JisOorS;
X is N or C(R?);

Y is N or C(R?), wherein at least one of X and Y is not N
n is independently, at each instance, 0, 1 or 2;
R!is

or R! is R? substituted by 1, 2 or 3 substituents selected from RS, R" -OR®, -OR",
~0C,.6alkyINR?R®, -OC,.calkylOR’, -NR'R®, -NR*RE, -NR?C,¢alkyINR'R®,
NR’C,.6alkylOR’, -CO.R’, -OC(=0)R®, -C(=0)R’, -C(=0)NR'R®, -C(=0)NR'R®,
NR*C(=0)R’, -NR*C(=O)R", -NR*C(=0)NR'R’, -NR*CO,R®, -C5alkylOR®,
-C1.alkyINR'R®, -S(=0),R’, -S(=0),NR’R®, -NR*S(=0),R’, -OS(=0)R,

-OC(=0)NR'R®, -0C,.salkyINR*R", -OCy.6alkylOR", -NR*C,.¢alkyINR?R",

-NR"C;.¢alkyINR'R?, -NR"C, alkylOR?, -NR*Cy.¢alkylOR", -CO,R", -OC(=0)R",
-C(=0)R", -NR°C(=0)R?, -NR'C(=0)R?, -NR"C(=0)NR’R, -NR°C(=0)NR*R?,
NR"CO,R? -NR°CO,R?, -C5alkylORY, -Cy salkyINR*R", -S(=0),R",
-S(=0)NR*R", -NR*S(=0),R", -NR"S(=0);R?, -OS(=0),R" and -OC(=0)NR?R",
and additionally substitued by 0, 1, 2 or 3 substituents independently selected
from halo, cyano, nitro, Cy.galkyl, C;.shaloalkyl, R\, R¥, -OR? -NR*R?,
-0C,.6alkyINR*R?, -OC;.5alkylOR?, -NR*Cy.6alkyINR®R?, -NR?C;salkylOR?,
-CO2R?, -OC(=0)R?, -C(=0)(C1.salkyl), -C(=O)NRR?, -NR*C(=O)R’,

PCT/US2006/006987
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-NR’C(=O)NRR?, -NR*CO,R?, -C1.5alkylOR?, -C;.¢alkyINR?R?, -S(=0),R®,
-S(=0)2NR'R?, -NR"S(=0),R?, -OS(=0);R* and -OC(=0)NR*R";

R?is selected from H, halo, cyano, nitro, R, R¥, -OH, -OR’, -ORX,
-C(=0)ORY, - C(=0)OR¥, -OC(=O)R’, -OC(=0)R,-S(O)R, -S(O),R¥,

5 -NR)S(O)R', -NRHS(0)R", -S(0):NRIR', -S(0),NRHRE, -NH,,
-C(F0)NR™R!, - C(=0)NR’R¥, -NR*C(=O)R' and -NR*C(=O)R¥, -NR*R! and
NR*R;

R’ is selected from H, halo, cyano, nitro, R, R¥, -OH, -OR', -OR¥,
-C(=0)OR, - C(=0)OR¥, -OC(=O)R’, -OC(=O)R¥, -S(O),R’, -S(0),R",

10 -NRHSO}R', NRHS(0)RY, -S(0):NRHR', -S(0):NRHRY, -NH,,
-C(=0)NR'R’, - C(=0)NR'R¥, -NR*C(=O)R' and -NR*C(=O)R¥, -NR?R! and
-NR*RK;

R*is independently at each instance
R10
R1 1

R14 R12
R13 or

15 R*is independently at each instance a saturated, partially-saturated or
unsaturated 5- or 6-membered ring heterocycle containing 1, 2 or 3 atoms selected
from O, N and S that is optionally vicinally fused with a saturated, partially-
saturated or unsaturated 3-, 4- or 5-atom bridge containing 0, 1, 2 or 3 atoms
selected from O, N and S with the remaining atoms being carbon, so long as the

20 combination of O and S atoms is not greater than 2, wherein the heterocycle and
bridge are substituted by 0, 1, 2 or 3 substituents independently selected from oxo,
thioxo, R¥, Ci4haloalkyl, cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NR’R?,
-C(=NR*)NRR’, -OR? -OC(=0)R?, -OC(=0)NR’R?, ~-OC(=0)N(RYHS(=0),R?,
-0C,.alkyINR'R?, -OC,;.¢alkylOR?, -SR?, -S(=0)R?, -S(=0),R? -S(=0),NR’R?,

25 -8(=0)NR")C(=0)R?, -S(=0)NR*C(=0)OR?, -SE0)NRY)C(=0)NR*R?,
-NRR’, -N(R*)C(=0)R?, -N(R*)C(=0)OR?, -NR*C(EO)NRR?,
-NR")C(=NR)NRR?, -N(RS(=0),R?, -N(R*S(=0),NR?R?, ‘
-NR*C;.6alkyINR*R* and -NR?C,.¢alkylOR®; and wherein the heterocycle is
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additionally substituted by 0 or 1 groups independently selected from R’ and
additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently selected
from Br, CI, F and I; or R*is independently at each instance naphthyl substituted
by 1, 2 or 3 substituents independently selected from R, Ci4haloalkyl, cyano,
nitro, -C(=0)R", -C(=0)OR?, -C(=O)NR'R?, -C(=NR*NR’R?, -OR? -OC(=0)R?,
~OC(=0)NRR?, -OC(=O)N(R»S(=0),R?, -OC;.calkyINR*R?, -OCs.¢alkylOR?,
-SR?, -S(=0)R?, -S(=0),R?, -S(=0),NRR?, -S(=0),N(R*C(=0)R?,
-S(=0)2N(R*)C(=0)OR’, -S(=01N(R*C(=0)NRR?, -NR*R?, -N(R*)C(=O)R?,
-NRY)CE=0)OR?, -N(R*)C(=0)NRR?, -N(R*)C(=NR*)NR’R? -N(R*S(=0),R*,
-NRHS(=0):NRR?, -NR*C,.salkyINR*R* and -NR?*C,.5alkylOR?; and wherein the
naphthyl is additionally substituted by 0 or 1 groups independently selected from
R and additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently
selected from Br, Cl, F and I;

R’is independently, at each instance, H, R¥, Ci4haloalkyl, halo, cyano,
nitro, -C(=O)R’, -C(=0)OR?, -C(=0)NRR?, -C(=NR*NRR?, -OR?, -OC(=O)R?,
-OC(=0)NR’R?, -OC(=0)N(R?)S(=0),R?", -OC2.alkyINR’R?, -OC;_salkylOR?,
-SR?, -8(=0)R?’, -S(=0),R?, -S(=0),NRR?, -S(=0),N(R*C(=0)R?,
-S(=0)NR*C(=0)OR’, -S(=0);N(R*)C(=0)NR’R?, -NR’R?, -N(R*)C(=O)R?,
-NRHC(=0)OR?, -N(R?)C(=O)NR'R?, -N(R*)C(=NR*)NRR?, -NR*S(=0),R?,
-NR)S(=0),NR'R?, -NRC,.alkyINR’R* and -NR*C;_salkylOR%

R%is independently, at each instance, H, R¥, Cihaloalkyl, halo, cyano,
nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NRR?, -C(=NR*NRR?, -OR?, -OC(=O)R®
-OC(=0)NR'R?, -OC(=0)N(R*)S(=0),R?, -OC;.salkyINR’R?, -OC;.calkylOR?,
-SR?, -8(=0)R?, -S(=0):R?, -S(=0),NR'R?, -S(=0),N(R*C(=0)R?,
-S(=0)NR*)C(=0)OR’, -S(=0),NR*C(=0)NR’R?, -NR°R?, NRYHC(=0)R?,
-NR*HC(=0)OR?, -N(R®)C(=O)NR'R?, -N(R*)C(=NR*NR*R?, -N(R*HS(=0)R?,
-N(R%)S(=0),NRR", -NRC,.6alkyINR'R* and -NR?C; salkylOR%;

R7is independently, at each instance, H, R¥, Ci4haloalkyl, halo,
cyano, nitro, -C(=O)R?, -C(=0)OR?, -C(=0)NRR?, -C(=NR*NR’R?,

-OR?, -OC(=0)R?, -OC(=O)NRR?, -OC(=0)N(R*)S(=0),R?,
-OCy-alkyINR'R’, -OC; 6alkylOR?, -SR?, -S(=0)R? -S(=0),R?,
-S(=0);NRR?, -$(=0);N(R*C(=0)R?, ~S(=0),N(R*C(=0)OR?,
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NRYC(=0)NR'R?, -NRHC(ENRINRRY, N(RY)S(=0)R?,
NRH)S(=0);NRR?, -NR*C,.¢alkyINR*R® and -NR’C;.¢alkylOR? and
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A)

R® is independently, at each instance, H, RY, C;_shaloalkyl, halo,
cyano, nitro, -C(=O0)R?%, -C(=0)OR?, -C(=O)NR'R’, ~-C(=ENRHYNRRY,
-OR?, -OC(=0)R?, -OC(=0)NR"R?, -OC(=0)N(R*)S(=0),R’,
-0C,.alkyINR*R?, -OC,.alkylOR?, -SR?, -S(=O)R’, -S(=0)R%,
-S(=0),NR'R?, -S(=0),N(R*)C(=O)R’, -S(=0),N(R*C(=0)OR?,
-S(=0),LN(R?C(=0)NRR?, -NR°R?, -N(R*)C(=O)R?, NRHC(=0)OR?,
N(R*C(=0)NR"R?, -N(R*)C(=NR*NRR, NRYHS(=0)R?,
NR?S(E0),NRR?, -NR*C,salkyINR*R” and -NR?C;,.¢alkylOR?; and

R’ is independently, at each instance, R, R -OR®, -ORY,
-0C;.6alkyINR*R®, -OC;.alkylOR’, -NRR", -NR°R, -NR?C,.6alkyINR'R®,

NR*C,salkylOR’, -COR®, -OC(=O)R, -C(=O)R", -C(=O)NR'R",

-C(=0)NRR", -NR*C(=O)R’, -NR*C(=O)R", -NR*C(=O)NR'R’,
NR*CO,R®, -C.5alkylOR®, -C1.6alkyINR®R®, -S(=0):R’, -S(=0):NR'R",
NR*S(=0),R’, -OS(=0),R®, -OC(=0)NRR, -OR", -0C;.salkyINR'R",
-0C,.alkylORY, -NR*Cy.¢alkyINRR", -NR"C; ¢alkyINR'R?,
NR"C,.alkylOR?, -NR’C;.alkylOR", -COR", -OC(=O)R", -C(=O)R”,
_C(=0)NR'R", -NR°C(=0)R?, -NR"C(=O)R", -NR"C(=O)NR'R’,
NR°C(=0)NR®R?, -NR"CO,R?, -NR°CO,R?, -C;.5alkylOR",
-CpealkyINR'RY, -S(=0),R", -S(=0),NR’R", -NR*S(=0);,R",
NRPS(=0),R?, -OS(=0),R" or -OC(=0)NR’R"; or

B)

R® is independently, at each instance, R®, R", -OR®,
-0C,.alkyINR?R®, -OC,-alkylOR®, -NR'R®, -NR'R", -NR*C;.salkyINR'R’,
2NR?C,.alkylOR?®, -CO,R®, -OC(=0)R°®, -C(=O)R", -C(=0)NR'R", |
NR*C(=O)R’, -NR*C(=O)R", -NR*C(=O)NRR", NR'CO,R’,
-C1.5alkylOR®, -Cy.¢alkyINR’R®, -S(=0),R’, -S(=0);NR'R",
NR*S(=0),R®, -OS(=0):R°, -OC(=0)NR’R®, -OR", -OC; calkyINR'R",
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~0C,.6alkylOR", -NR*Cy.6alkyINR®R", -NR"C,.¢alkyINR*R?,
-NR"C,.6alkylOR?, -NR*C,.¢alkylOR", -CO,R", -OC(=O)R?,
-C(=0)NRR", -NR°C(=0)R?, -NR"C(=0)R?, -NR'C(=0)NR°R?,
-NR°C(=0)NR’R?, -NR"CO,R?, -NR°CO,R?, -C;.galkylOR",
-C1-alkyINR?R®, -S(=0),R", -S(=0),NR’R", -NR?S(=O),R,
-NR"S(=0),R?, -0S(=0),R" or -OC(=0)NR*R; and

R’is independently, at each instance, H, RX, Ci-haloalkyl, halo,
cyano, nitro, -C(=0)R?, -C(=0)OR?, -C(=0)NRR?, -C(=NR*NR°R?,
-OR?, -OC(=0)R?, -OC(=0)NRR?, -OC(=0)N(R*)S(=O),R?,
-0Cy.6alkyINR®R?, -OCy.alkylOR?, -SR?, -S(=O)R?, -S(=0),R?,
-S(=0);NRR?, -S(=0):N(R*)C(=0)R?, -S(=0),N(R*)C(=0)OR?,
-S(=0RN(R?)C(=0)NR*R?, -NR’R?, -N(R*)C(=0)R?, -N(R?)C(=0)OR?,
NRYHC(=O)NRR?, -NRYHC(ENRHNRR?, -N(R?)S(=0),R?,
N(R¥S(=0);NR’R?, -NR’C,.¢alkyINR*R? and -NR?C,.¢alkylOR%;

R is independently, at each instance, selected from H, halo, Ci-salkyl,
Cshaloalkyl, cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥, -C(=0)OR,
-C(=0)NR*R, -C(=ENR*NR'R, -OH, -NH,, -OR, -OC(=0)R, -OC(=0)NR’R,
-OC(=0)N(R*S(=0);R", -0C,.¢alkyINR*R¥, -OC; 6alkylORK, -SR¥, -S(=0)R%,

©-S(=0)R, -S(=0),NRRE, -S(=0),N(R})C(=0)R¥, -S(=0),NR*C(=0)OR,

-S(=0)NRYC(=0)NRRE, -NR*R¥, -N(R*)C(=0)RF, -N(R*C(=0)OR¥,
NR*)C(=0)NRR, -NRY)C(ENRHNRRF, -N(RYHS(=0),RY,
N(R?S(=0),NR*RE, -NR*C,.salkyINR*R¥, -NR?C,.¢alkylORY, -C(=O)R,
-C(=0)OR, -C(=0)NR®R!, -C(=NR®NR’R’, -OR’, -OC(=O)R’, -OC(=0)NR’R’,
-OC(=0)N(R*S(=0)R’, -OC(=0)NRHS(=0),R*, -OC;.salkyINR°R’,
-0C,.6alkylOR!, -SR}, -S(=O)R}, -S(=0),R}, -S(=0),NR?R’,
-S(=0)NR)HC(E=0)R, -SE=0)NRYC(=0)R!, -S(=0),N(R)C(=0)OR,
-S(=0)N(R*)C(=0)OR, -S(=0)N(R)C(=O)NR?R, -S(=0),N(R*)C(=0)NR’R’,
NRR, -N(RHC(=0)RE, -NRH)C(=O)R', -N(R)C(=0)OR¥, -N(R*)C(=0)OR,
“N(R)C(=0)NR?R¥, -N(R*)C(=O)NRR!, -N(RHC(=NR}NR?R,
NERY)CENRYNRRRY, -NRDS(=0),RE, -NRHS(=0),R., -NR)S(=0);NR*RF,
NRYS(=O0),NRR!, -NRIC,.alkyINR*R¥, -NR*Cy.¢alkyINR?R’, -NR'C,.¢alkylOR¥
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and -NR?C;.¢alkylOR’; or R™ is a saturated, partially-saturated or unsaturated 5-,
6~ or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -OH, -NH,, -SH, -C(=0)R", -C(=0)ORY, -C(=0)NR?R¥,
-C(=ENR*)NRR, -ORY, “OC(=0)RY, -OC(=0)NR’RK, -OC(=0)N(R?S(=0),R,
-0C,.¢alkyINR*RY, -OC,.5alkylORY, -SR, -S(=0)R, -S(=0),R, -S(=0),NRR,
-S(=0):N(R*C(=O0)RF, -S(=0),N(R*C(=0)OR¥, -S(=0);N(R*)C(=0)NRRX,
NRRY, -N(R*C(=0)R¥, -NR*C(=0)OR¥, -N(R*C(=0)NR?R,
NRYHCENRYNRRE, -N(RHS(=0),RE, -N(RYS(=0),NR*R¥,
-NR’Cy.alkyINR*RY, -NR?C;.6alkylOR, -C(=O)R’, -C(=0)OR’, -C(=0)NR°R,
-C(ENRYNRR', -OR!, -OC(=0)R’, -OC(=0)NR’R’, -OC(=0)N(R?S(=0),R’,
-OC(=0)N(RHS(=0),RY, -OC,.salkyINR*R’, -OC,.¢alkylOR’, -SR’, -S(=O)R’,
-S(=0),R’, -S(=0),NR*R!, -S(=0),NR})C(=0)R¥, -S(=0),N(R})C(=O)R’,
-S(%O)ZN(Ri)C(=O)ORk, -S(=0),NR*)C(=0)OR’, -S(=0),N(R')C(=0)NRR¥,
-S(=0)LNRY)C(=O)NRR, -NR*R!, -NRHC(=0)R¥, -N(R}C(=O)R/,
NRHC(=0)OR, -N(R*)C(=0)OR’, -NR)C(=0)NR’RY, -N(R*)C(=0)NR’R’,

-NR)HCENRINR'RY, NRH)CENRIYNRRY, -NRHS(=0),RY, -N(R?)S(=0),R’,

N(RHS(=0),NR*RK, -N(R*)S(=0),NR’R’, -NR'C,.alkyINR*RE,
-NR*C,.alkyINRR’, -NR'C, alkylOR* and -NR®C;.alkylOR'; or R' is C;4alkyl
substituted by 0, 1, 2 or 3 groups selected from C;shaloalkyl, halo, cyano, nitro,
-OH, -NH,, -SH, -C(=0)R¥, -C(=0)OR¥, -C(=0)NR’R¥, -C(=NR*NR’RX, -OR,
-OC(=0)NR’RY, -OC(=0)N(RHS(=0),R¥, -OC; alkyINR’R, -OC,.calkylOR,
-SRY, -S(=0)R, -S(=0):R¥, -S(=0),NR*R¥, -S(=0),NR)C(=O)R,
-S(=0):NR*C(=0)OR", -S(=0):N(R*)C(=0)NR*R, -NR’R¥, -N(R*)C(=O)R¥,
NRYC(=0)ORY, -N(R*)C(=0)NRR¥, -N(R?)C(=NR®)NRR¥, -N(R)S(=0),R",
NRS(=0),NR*R¥, -NR*Cy.¢alkyINRR¥, -NR*C,.¢alkylOR¥, -C(=O)R’,
-C(=0)OR), -C(=0)NR*R’, -C(ENRYNR R}, -OR’, -OC(=0)R’, -OC(=0)NRR’,
~OC(=0)NRS(=0),R!, -OC(=0)N(R)S(=0)R¥, -OC,.¢alkyINR*R’,
-0C,.6alkylOR’, -SRY, -S(=0)R, -S(=O)%,R}, -S(=0),NR*R’,
-S(=0)NRHC(=0)RY, -S(=0),NR*)C(=O)R’, -S(=0)%,N(R)C(=0)OR,
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-S(=0):N(R*)C(=0)OR, -S(=0),N(R)C(=0)NR’R¥, -S(=0),N(R*)C(=O)NR'R’,
-NR'R, -NR)C(=0)R", -NRIC(=O)R’, -N(R)C(=0)OR, -N(R*)C(=0)OR,
NR)HC(=0)NR'RY, -N(R*)C(=0)NR'R’, -N(RH)C(=NRY)NRRK,
NR)CENRINRR!, -NRHS(=0):RE, -NRHS(=0)R’, -N(R)S(=0),NR'RE,
NR")S(=0),NR'R’, -NR'C,.calkyINRRK, -NR*C,.¢alkyINR*R’, -NR'C, ¢alkylOR*
and -NR?C,.¢alkylOR’;

RY is independently, at each instance, selected from H, ¢yano, nitro, -OH,
-NHp, -SH, Cy.salkyl, Cy4haloalkyl, -C(=O)R, -C(=0)ORY, -C(=0)NR*R,
-CENRINRRY, -ORY, -OC(=0)RY, -OC(=0)NR’RY, -OC(=0)N(R®)S(=0),R",
-0C;.6alkyINR'RY, -OC;.alkylORY, -SRY, -S(=0)RY, -S(=0),R, -S(=0),NR'R,
-S(=0):N(R*)C(=O)R; -S(=0);N(R®)C(=0)ORY, -S(=0),N(R*)C(=0)NR*R,
NR'R, -NRH)C(=0)R¥, -N(R*)C(=0)ORY, -N(R*)C(=O)NR*R,
NRY)CENRYNRRE, -NRHS(=0),RE, -NRYS(=0),NRRK,
-NR*Cy-6alkyINR'R", -NR*C;.6alkylORY, -C(=O)R', -C(=0)OR, -C(=O)NR’R,
-C(ENRHNR'R, -OR', -OC(=O)R’, -OC(=0)NR*R’, -OC(=0)N(RYS(=O,R.,
-OC(=0)NR)HS(=0),R, -OCs.calkylNR’R', -OC; calkylOR’, -SR', -S(=O)R,
-S(=0)R}, -8(=0),NRR’, -S(=0),N(R)C(=0)RY, -S(=0);N(R*)C(=O)R,
-S(=0)N(R)C(=0)ORY, -S(=0),NRHC(=0)OR, -S(=0),N(R)C(=0)NR'R,
-S(=0)N(R")C(=0)NR'R’, -NR*R’, -N(R)C(=0)R¥, -NR*C(=O)R’,
-NR)C(=0)ORY, -N(R)C(=0)OR}, -NR)C(=0)NR'R, -NR*)C(=0)NR'R’,
NR)CENR)NRRE, NRH)C(ENRYNRRY, -N(RHS(=0,RE, NRHS(=0)LR’,
-NR)HS(=0),NR*RE, -NR?S(=0),NR’R’, -NR'C;.¢alkyINR*RE,
-NR*Cy.¢alkyINR*R’, -NRIC;.¢alkylOR¥ and -NR°C,.salkylOR®; or R is a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R¥, halo,
cyano, nitro, -C(=O)RY, -C(=0)OR", -C(=0)NR*RY, -C(=NR*NR*R’, -OH, -NH,,
-SH, -OR’, -OC(=O)R, -OC(=0)NR'R¥, -OC(=0)N(R?)S(=0),R¥,
-0C2.6alkyINR'R, -OC;.alkylORY, -SRY, -S(=O)R¥, -8(=0),R¥, -§(=0),NR*R,
-S(=0):NR")C(=0)R", -S(=0),N(R*)C(=0)ORY, -S(=0);N(R*)C(=O)NR*R,
NRRY, NRHC(=0)RY, -NRHC(=0)OR’, -N(R*C(=0)NRRE,
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NRHCENRYNRRE, -NRHS(=0):RY, -N(R?)S(=0),NR’RY,
NR?C,.¢alkyINR?RE, -NR?C,.¢alkylOR¥, -C(=O)R’, -C(=0)OR’, -C(=O)NR'R,
-C(=NR¥NR®R’, -OR’, -OC(=0)R’, -OC(=0)NR*R’, -OC(=0)N(R*)S(=0),R’,
-OC(=0)N(R)S(=0),R", -0C;.calkyINR’R', -OC;.salkylOR’, -SR’, -S(=O)R’,
-S(=0)R}, -S(=0)NR°R}, -S(=0);NRHC(=0)R, -S(=0),N(R*C(=O)R’,
-S(=ORNRHC(=0)OR, -S(=0),N(R*)C(=0)OR, -S(=0),N(R)C(=O)NR’R,
-S(=0),N(R*C(=0)NRR, -NR*R!, -N(R)C(=0)RK, -NR*C(=O)R’,
NRHC(EO)OR, -NRYC(=0)OR!, -NRHC(=0)NRR, -N(R*)C(=O)NRR,,
NRHCENRYNRRE, -NRHC(=ENRONRR', -NRHS(=0)RE, NR*S(=0)R’,
N(RHS(EORNRRE, -NRYS(=0),NR*R’, -NR'C; alkyINR*RF,
NRC,.¢alkyINR®R’, -NR'C,.salkylOR¥ and -NR®Cy.6alkylOR’; or R is Cj4alkyl
substituted by 0, 1, 2 or 3 groups selected from Cshaloalkyl, cyano, nitro, -OH,
“NH,, -SH, -C(=0)RY, -C(=0)ORY, -C(=0)NR?R¥, -C(=NR*NR'R¥, -OR¥,
-OC(=0)RY, -OC(=0)NRR, -OC(=0)NR?S(=0),R", -OCs.¢alkyINR’R",
-0C,.calkylORY, -SR, -S(=O)RY, -S(=0),R¥, -S(=0),NR’R,
-S(E0)LNRYCEOIRY, -S(=0),NRYC(=0)ORY, -S(=0),N(R*C(=0)NR’RY,
NRRE, -NRHC(=0)RF, -NR*C(=0)ORE, -N(R*)C(=O)NR"RY,
NRYCENRYNRRY, -NRHS(=0),RY, -N(R?)S(=0),NR'R,
NR?C,.alkyINR*RE, -NR*C,.¢alkylORY, -C(=O)R’, -C(=0)OR', -C(=0)NR°R’,
_C(ENRYNR’R,, -OR, -OC(=0)R’, -OC(=0)NRR’, -OC(=0)N(R*)S(=0),R’,
~OC(=0)NRHS(=0),RY, -0C,.calkyINR®RY, -OC; salkylOR’, -SR, -S(=O)R’,
-S(=O)R}, -SE0LNRR,, -S(=0),NR)C(=0)RE, -S(=0);N(R*)C(=O)R’,
-S(=0),NR)HC(E0)ORE, -S(=0),NRYC(=0)OR’, -S(=0),N(R)C(=O)NRRY,
S(E0),NRYCEONRR', -NRR, -NRHC(=0)R¥, N(RY)C(=O)R,,
NRHC(=0)ORY, -NRYC(=0)OR', -NRHC(=0)NR'RY, -N(R*)C(=O)NR'R’,
NERHCENRONRRE, -NRHCENRINRRY, -NRHS(=0),RY, NRHS(=O)R,,
NRHS(EORLNRRY, -N(RYS(=0),NR*R’, -NRIC;.alkyINR’R",
NR®C.salkyINR'R’, -NR'C;.salkylOR* and -NRC; ¢alkylOR'; or R"® and R"
together are a saturated, partially-saturated or unsaturated 3-, 4- or 5-atom bridge
containing 1, 2 or 3 atoms selected from O, N and S with the remaining atoms
being carbon, so long as the combination of O and S atoms is not greater than 2,

wherein the bridge is substituted by 0, 1 or 2 substituents selected from oxo,
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thioxo, R, R¥, halo, cyano, nitro, -OH, -NH,, -SH, -C(=0)R¥, -C(=0)OR¥,
-C(=0)NRRF, -CENRHNRRY, -ORY, -OC(=0)R, -OC(=0)NRRK,
-OC(=0)N(RS(=0)RY, -OC,.¢alkyINR?RY, -OC;.alkylORY, -SR¥, -S(=O)R,
-S(=0),R¥, -S(=0),NR?RY, -S(=0),N(R*C(=0)RE, -S(=0),N(R?)C(=0)OR¥,
-S(=0),N(R*C(=0)NR*R, -NR*R¥, -N(R*C(=0)R¥, -N(R*)C(=0)OR¥,
NERYHCEONRRY, -N(R?CE=NRHNRRE, -N(RHS(=0),RE,
N(RYS(=0),NRRY, -NR*C,.6alkyINR?RY, -NR?C,.¢alkylORY, -C(=O)R},
-C(=0)OR!, -C(=0)NR'R, -C(=NR*NR?R’, -OR’, -OC(=0)R’, -OC(=0)NR°R’,
-OC(=ONRYS(=0)R’, -OC(=0)N(RHS(=0),R¥, -OCy.salkyINR*R’,
-0C,.alkylOR’, -SR’, -S(=O)R’, -S(=0),R}, -S(=0),NR°R’,
-S(E0)NRHC(EO)RE, -S(=0),NRHC(=0)R., -S(=0),N(R)C(=0)OR,
-S(=0);N(R*)C(=0)OR, -S(=0);N(R)C(=0)NRRY, -S(=0);N(R*)C(=O)NRR,
-NR®R!, NRHC(=0)RE, -NRHC(FO)R, -N(RHC(=0)OR¥, -N(R*C(=0)OR,,
NERHCEONR]RY, -NR?C(=O)NRR!, -NRHC(=NRH)NRRF,
NRYHC(ENRINRRY, -NRHS(EO),RY, NERHS(=O),R’, -N(R)S(=0),NR*RF,
N(R*)S(=O0),NR™R!, -NR'C,.salkyINR®RY, -NR?C,.¢alkyINR’R’, -NR!C, ¢alkylOR¥
and -NR*Cy.¢alkylOR’; or R!® and R!! together are a saturated or partially
unsaturated 3-, 4- or 5-carbon bridge, wherein the bridge is substituted by 0, 1 or 2
substituents selected from oxo, thioxo, R%, R¥, halo, cyano, nitro, -OH, -NH,, -SH,
-C(=O)RK, -C(=0)ORF, -C(=0)NR*R¥, -C(=NR*NR’R, -OR¥, -OC(=O)R¥,
-OC(=0)NR™R¥, -OC(=0)NRHS(=0),R¥, -OC,.salkyINR*R¥, -OC,.¢alkylOR¥,
-SR, -S(=0)R¥, -S(=0%R¥, -S(=0),NR*R¥, -S(=0),N(R*)C(=O)RF,
-S(=0)N(RHC(=0)ORE, -S(=0),N(R*)C(=0)NR?R¥, -NR°RK, -N(R*)C(=0)Rk,
“N(R*C(=0)OR¥, -NRC(=0)NRRY, -N(R?)C(=NRNRRY, -N(R®S(=0),R,
-N(R*S(=0),NR’R, -NR*Cy.6alkyINR*R¥, -NR*C,.¢alkylOR¥, -C(=O)R’,
-C(=0)OR}, -C(=0)NRR, -C(=ENR*NRR’, -OR’, -OC(=0)R’, -OC(=O)NR’R’,
-OC(=O)N(RHS(=0)R}, -OC(=0)N(RHS(=0),R¥, -0C,.calkyINR°R},
-0Cy4alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR?R,
-S(ORENR)C(=O)R’, -S(=0:NR")C(=O)R’, -S(=0):NR)C(=0)OR",
-S(=0);N(R*)C(=0)OR', -S(=0);N(R')C(=0)NR?R¥, -S(=0),N(R*)C(=O)NRR',
NRR!, -NRHC(=0)RK, -NRHC(=0)R’, -NRHC(=0)OR¥, -NRYC(=0)OR,
NRHC(=0)NRRY, -N(RY)C(=0)NRR!, -N(R)C(=NR*)NR’R,
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NR)CENRINRRY, -NRHS(=0)RY, -N(RY)S(=0),R’, -N(R)S(=0),NR*RE,
NR?)S(=0),NR'R', -NR'C,.alkyINR*RE, -NR*C, ¢alkyINR*R, -NRIC, alkylOR¥
and -NR*Cy.salkylOR’;

R2is independently, at each instance, selected from H, Ci.salkyl,
Ci.shaloalkyl, halo, cyano, nitro, -OH, -NH,, -SH, -C(=O)R¥, -C(=0)OR,
-C(=0)NR’R’, -C(=NR*NR’R, -OR¥, -OC(=0)R, -OC(=O)NR*RX,
-OC(=0)NRHS(=0)R", -0C; alkyINR*R¥, -OC,.calkylORE, -S(=0),NR*RE,
-S(=0)NR)C(=0)R’, -S(=0),N(R*C(=0)ORE, -S(=0);N(R*)C(=0)NR'RE,
-NR'RY, -N(RY)C(=0)RY, -N(R*)C(=0)OR¥, -N(R*)C(=0)NR*RE,
-NRY)CENRYNR'RY, -NRHS(=0),R¥, -N(R*)S(=0),NR*RE,
-NR*C,.6alkyINR'R, -NR*C,.5alkylOR, -C(=O)R’, -C(=0)OR, -C(=O)NR'R!,
-CENRINR'R), -OR, -OC(=0)R’, -OC(=0)NR'R!, -OC(=0)N(R?S(=O)R’,
-OC(=0)N(R)S(=0);R", -0C;.salkyINR*R’, ~OC,.¢alkylOR’, -SR', -S(=O)R},
-S(=0):R’, -8(=0),NR*R’, -S(=0);NR)C(=0)R", -S(=0),N(R})C(=O)R’,
-S(=0);N(R)C(=0)OR, -S(=0),N(R®)C(=0)OR’, -S(=0);N(R})C(=0)NR*R¥,
-S(=0)NR*C(=0)NR'R’, -NR°R’, -N(R)C(=0)R¥, -N(R})C(=O)R’,
N(R)C(=0)OR¥, -NR*C(=0)OR', -NRHC(=0)NR*R¥, -N(R*)C(=O)NRR’,
NR)C(=NRHNR R, -N(Ra)C(¥NRa)NRaRi, NRHS(=0)RE, -NRYS(=0),R',
“NR)S(=0.NRRY, -N(R*)S(=0),NR*R’, -NRIC, ¢alkyINRRE,
-NR’C,.6alkyINR°R’, -NR'C;.¢alkylOR¥ and -NRC;.¢alkylOR'; or R% is a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -OH, -NHj, -SH, -C(=0)R, -C(=0)ORY, -C(=0)NRR,
-C(=NRNR'R’, -OR¥, -OC(=O)R¥, -OC(=0)NR*R, -OC(=0)N(R?)S(=0),R",
-0C;.calkyINR'RY, -OC;.calkylORY, -SRY, -S(=0)R¥, -S(=0),RY, -S(=0),NR*R¥,
-S(=0)NR*)C(=0)R’, -S(=0),,N(R*C(=0)ORY, -S(=0),N(R*C(=0)NR°R,
-NRR, -NRH)C(=0)RE, -N(R*C(=0)OR¥, -N(R})C(=O)NR'R,
NR)CENRINRRY, -N(RHS(=0)RE, -N(R?S(=0),NRRK,
-NR*C,.6alkyINR'RY, -NR’C,.alkylOR, -C(=O)R’, -C(=0)OR, -C(=O)NR'R’,
-C(=NR")NR'R}, -OR’, -OC(=O)R’, -OC(=0)NR'R’, -OC(=0)N(R})S(=0):R.,
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-OC(=0)N(R})S(=0)R¥, -OC,.¢alkyINR’R’, -OC; alkylOR’, -SR’, -S(=O)R/,
-S(=0),R’, -S(=0),NRR’, -S(=0),NRHC(=O)RY, -S(=0):N(R*C(=O)R’,
-S(=0),NR)C(=0)ORE, -S(=0),NRY)C(=0)OR', -S(=0);N(R)C(=0)NRR",
-S(=0),NR*C(=0)NR'®R!, -NR*R!, -N(R)C(=0)R¥, -N(R*)C(=O)R’,
NRHC(=0)OR¥, -NRHC(=0)OR’, -NRHC(=0)NR*R, -N(R*)C(=O)NR’R/,
NERHC(E=ENRHNRRY, -NRYC(ENRHNRR', -NRHS(=0),RY, -NRH)S(=0):R,,
NRHS(=0LNRRY, -N(R?S(=0),NRR’, -NR'C,.alkyINR*RY,
NR?C,.alkyINR®R’, -NRIC,.¢alkylOR* and -NR®C; ¢alkylOR’; or R" is C;.salkyl
substituted by 0, 1, 2 or 3 groups selected from C,.shaloalkyl, cyano, nitro, -OH,
NH,, -SH, -C(=0)R¥, -C(=0)ORY, -C(=O)NR*R, -C(=NR*NR'R, -OR,
-OC(=0)R, -OC(=0)NR’R¥, -OC(=0)N(R)S(=0),R¥, -OC,.¢alkyINR*RY,
-0C,.alkylORK, -SRY, -S(=0)R¥, -S(=0),R¥, -S(=0);NR°R",
-S(=0),N(RY)C(=0)RY, -S(=0),NR*C(=0)OR¥, -S(=0);N(R*)C(=0)NR’R,
NR*RE, -NRHC(=0)RY, -N(R?C(=0)ORY, -N(R*)C(=0)NR*RY,
NRHCENRHNRRY, -NRHS(=0)RY, -N(R*)S(=0),NR*R¥,

NR®C, ¢alkyINR'RK, -NR*C;.salkylORY, -C(=O)R’, -C(=0)OR, -C(=0)NR°R’,
-C(ENRYNRR!, -OR', -OC(=0)R}, -OC(=0)NR’R’, -OC(=0)N(R*S(=0):R’,
-OC(=O)N(R)S(=0)RY, -0C,.salkyINRR’, -OC,.¢alkylOR’, -SR’, -S(=O)R’,
-S(=0),R’, -S(=0),LNR’R’, -S(=0),NRHC(=O)RY, -S(=0),N(R*)C(=O)R,,
-S(E0)RNR)C(=0)ORE, -S(=0),NRYC(=0)OR!, -S(=0);N(R)C(=0)NRRY,
-S(=0);NR})C(=0)NR’R!, -NRR, -N(R)C(=0)R¥, -NR*)C(=O)R,
NRHC(=0)ORY, -NRYC(=0)OR’, -NR)HC(=0)NRR¥, -N(R*)C(=0)NRR’,
NRHCENRHNRRE, NRHCENRIYNR R, -NRHS(=0),RY, -N(R*)S(=0):R,,
NRHSE0RNRRE, -N(R?)S(=0),NR*R’, -NR'Cy.¢alkyINR*RY,
NR?C,.alkyINR?RY, -NRIC,.¢alkylORF and -NR*C;.¢alkylOR, and additionally
substituted by 0, 1 or 2 halo groups; or R!! and R together are a saturated,
partially-saturated or unsaturated 3-, 4- or 5-atom bridge containing 1, 2 or 3
atoms selected from O, N and S with the remaining atoms being carbon, so long
as the combination of O and S atoms is not greater than 2, wherein the bridge is
substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, Rk, halo, cyano,
nitro, -OH, -NH,, -SH, -C(=0)RY, -C(=0)OR¥, -C(=0)NR’R¥, -C(=NR*)NR"R",
-ORY, -OC(=0)R¥, -OC(=0)NR’RY, -OC(=0)N(R®)S(=0),R¥, -OC;.¢alkyINR’R",

PCT/US2006/006987



WO 2006/089311

10

15

20

25

30

- 196 -

-0C;.6alkylORY, -SR, -S(=0)RY, -S(=0),R¥, -S(=0),NR*RE,
-S(=0);NR*C(=0)RY, -S(=0),N(R*C(=0)OR¥, -S(=0),N(RC(=O)NRR,
-NR'RY, -NRY)C(=O)RY, -N(R*)C(=0)OR¥, -N(R?)C(=0)NR’R,
NRYHC(=NR)NRRE, -NRHS(=0),RY, -N(RH)S(=0),NR*RX,
-NRC.alkyINR*R", -NR’C;.salkylORY, -C(=O)R’, -C(=0)OR’, -C(=O)NR’R,
-C(=NR®)NR'R), -OR’, -OC(=O)R’, -OC(=0)NR*R}, -OC(=0)N(R})S(=0),R’,
-OC(=0)N(RHS(=0);RY, -OC; alkyINR*R', -OC; ¢alkylOR’, -SR', -S(=O)R,
-S(=0):R’, -S(=0),NR"R’, -8(=0),N(R)C(=O)R", -S(=0),N(R*C(=O)R,
-S(=0):N(R)C(=0)OR, -S(=0),N(R*C(=0)OR', -S(=0),N(R})C(=0)NR"R,
-S(E0RNRY)C(=0)NRR’, -NR*R!, -NRHC(=0)RF, -NR*)C(=O)R’,
NR)C(=0)OR, -N(R*C(=0)OR’, -NR)C(=0)NR’R¥, -N(R*)C(=O)NR'R',
NRHC(ENRINRRY, NR)HCENRINR'R), -NR)S(=0)RY, -N(RYS(=0)R’,
NR)S(=0),NRR¥, -N(R*)S(=0),NR°R’, -NR'C,,calkyINR*RE,
-NR'C,.6alkyINR*R’, -NR'C,.4alkylOR* and -NR?Cy.¢alkylOR’; or R'! and R12
together are a saturated or partially unsaturated 3-, 4- or 5-carbon bridge, wherein
the bridge is substituted by 0, 1 or 2 substituents selected from oxo, thioxo, R}, R¥,
halo, cyano, nitro, -OH, -NH,, -SH, -C(=0)R, -C(=0)OR¥, -C(=0)NR*R,
-CENRYNRRY, -ORY, -OC(=0)RY, -OC(=0)NR'R¥, -OC(=0)N(R)S(=O),R¥,
-0C,.alkyINR'RY, -OC;.salkylORY, -SR, -S(=0)RY, -S(=0),RY, -S(=0),NR*R¥,
-S(=0),NR)C(=0)R", -S(=0),N(R})C(=0)OR¥, -S(=0),N(R?)C(=0)NR*RE,
NR'RF, -N(R?)C(=0)RE, -N(R*)C(=0)OR, -N(RY)C(=O)NR*R,
NRY)C(=NR)NRRF, -N(R?)S(=0),R¥, -N(R?)S(=0),NR*RK,
-NR’Cy.¢alkyINR’R, -NR*C;.¢alkylOR, -C(=O)R’, -C(=0)OR, -C(=O)NR*R,
-C(=NRHNR'R), -OR’, -OC(=0)R’, -OC(=0)NR*R', -OC(=0)N(R")S(=O)R’,
-OC(=0)NRHS(=0),R¥, -0C,.¢alkyINR'R!, -0C,calkylOR', -SR', -S(=O)R},
-S(=0),R’, -S(=0),NR"R!, -S(=0),NR)C(=0)R¥, -S(=0);N(R*C(=O)R.,
-S(=0);N(R)C(=0)OR, -S(=0);N(R*)C(=0)OR’, -S(=0);N(R)C(=0)NR*R¥,
-S(=0);N(R)C(=0)NR'R’, -NRR’, -N(R)C(=0)R, -N(R*)C(=O)R,
NR)C(=0)OR¥, -NR*C(=0)OR’, -NR)C(=0)NR’RY, -N(R})C(=0)NR’R',
NR)HCENRYNR®RE, NRYC(ENRHNR'R), -NRHSE0)RY, -N(R)S(=0),R’,
NR)HS(=0),NR°R¥, -N(R?)S(=0);NR*R’, -NR'C, salkyINR*R,
-NR*C.6alkyINR*R’, -NR'C, alkylOR¥ and -NR?C,.¢alkylOR';
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R¥is independently, at each instance, selected from H, halo, cyano, nitro,
Cyshaloalkyl, -OH, -NHz, -SH, Ci.salkyl, -C(=0)R, -C(=0)OR¥, -C(=O)NR*R¥,
-C(ENRINRRY, -ORY, -OC(=0)RY, -OC(=0)NR’RY, -OC(=0)N(R})S(=0),R¥,
-OC2.6alkyINR'R", -OC.6alkylORY, -SRY, -S(=0)RY, -S(=0),R¥, -S(=0),NR*R,
-S(=0):N(R)C(=0)R", -S(=0),N(R®)C(=0)OR¥, -S(=0),N(R*)C(=O)NR*RX,
NR'RY, NRYHC(=0)RY, -N(RH)C(=0)OR, -NR*)C(=0)NR'R,
NR)CENR)NRRE, -NRHS(=0)RE, -N(RYS(=0),NR*RE,
-NRCy.6alkyINR*RY, -NR*C,.62lkylORY, -C(=O)R', -C(=0)OR’, -C(=O)NRR’,
-CENRYNR'R), -OR', -OC(=0)R’, -OC(=0)NR’R’, -OC(=0)N(R")S(=0),R’,
-OC(=0)N(R)S(=0)R¥, -OC,.calkyINR®R', -OC; calkylOR’, -SRi, -S(=O)R,
-S(=0);R’, -S(=0),NR'R., -S(=0);N(R)C(=O)RY, -S(=0),NR*)C(=O)R,
-S(=0):NR)C(=0)ORY, -S(=0),N(R*)C(=0)OR’, -S(=0),N(R)C(=O)NR’R¥,
-S(=0):N(R*)C(=0)NRR, -NR*R’, -N(R)C(=0)R¥, -N(R*)C(=O)R,
-NR)C(=0)OR¥, -N(R*C(=0)OR', -N(R)C(=0)NR'R, -N(RY)C(=0)NR'R',
NR)CENRINRRE, -NRIHC(ENRYNRRY, -NRHS(=0),RE, -NRYS(=0),R.
-NR)S(=0),NRRY, -N(R)S(=0),NR’R’, -NR'C; salkyINRRY,
-NR’C,.6alkyINR’R!, -NR'C;.salkylOR¥ and -NR’C, alkylOR’; or R™ is a
saturated, partially-saturated or unsaturated 5-, 6- or 7-membered monocyclic or
6-, 7-, 8-,9-, 10- or 11-membered bicyclic ring containing 1, 2 or 3 atoms selected
from N, O and S, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from RY, halo,
cyano, nitro, -C(=0)R", -C(=0)ORY, -C(=0)NR'R, -C(=NR*NRRX, -OR,
-OC(=O0)R’, -OC(=0)NRRY, -OC(=0)N(R*S(=0),R¥, -0C,.¢alkyINRRX,
-OCy.6alkylORY, -SR¥, -S(=O)R, -S(=0),R¥, -S(=0),NR"R,
-S(=01N(R)C(=0)R", -S=0):N(R*)C(=0)OR", -S(=0),NRY)C(=0)NR'RY,
NR'RY, -NRYHC(=O)RY, -N(R*)C(=0)ORY, -N(R)C(=0)NR'RE,
-NERY)CENRYNRRY, -N(RYHS(=0),RE, -N(RI)S(=0),NR*RE,
-NRCy.6alkyINR*R", -NR*C,.6alkylORY, -C(=O)R', -C(=0)OR’, -C(=O)NRR’,
-C(=NRNR'R, -OR’, -OC(=O)R’, -OC(=0)NR*R', -OC(=0)N(R*)S(=0),R’,
-OC(=0)N(R)S(=0)R¥, -OC;.calkyINR®R’, -OC; ¢alkylOR, -SR’, -S(=O)R/,
-S(=0):R’, -S(=0),NR'R’, -S(=0);N(R)C(=O)RY, -S(=0),N(R*C(=O)R,
-8(=0);,NR)C(=0)OR¥, -S(=0);;NR*)C(=0)OR, -S(=0),N(R)C(=0)NR’R,
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-S(=0):N(R*C(=0)NR’R, -NR?R’, -N(R)C(=O)R, -N(R*)C(=O)R,
NRHC(=0)ORY, -N(R?C(=0)OR’, -NR)C(=0)NR*RK, -N(R*)C(=0)NRR/,
NRHCENR)NRRE, -NRHCENRINRRY, -NRHS(=0LRY, -NRYS(=0),R,,
NRHS(=0),NR*R¥, -N(R*)S(=0),NR*R’, -NR'C,.¢alkyINR*R¥, :
-NRCy salkyINR®R’, -NR'C,.¢alkylOR¥ and -NR®C; ¢alkylOR’; or R is Cy_salkyl
substituted by 0, 1, 2 or 3 groups selected from Cj.4haloalkyl, cyano, nitro,
-C(=0)RY, -C(=0)OR, -C(=O)NR™RY, -C(=NR*NR®R¥, -OR¥, -OC(=0)R¥,
-OC(=0)NRRY, -OC(=0)N(R*S(=0),R¥, -OC,.¢alkyINR*R¥, -OC,.¢alkylORY,
-SRY, -S(=O)R, -S(=0)R", -S(=0),NRRE, -S(=0),N(R*)C(=O0)R¥,
-S(=0);N(R*C(=0)OR", -S(=0),NR*C(=0)NR’R¥, -NR*R¥, -N(R*)C(=0)R¥,
NRYC(=0)0R", -NR*C(=0)NR’RK, -N(R?)C(=NRINRRY, -N(R?)S(=0),R%,
N(RYS(=0),NRR, -NR*C,.¢alkyINR*R¥, -NR*Cy.alkylOR¥, -C(=O)R,
-C(=0)OR’, -C(=0)NR*R}, -C(=NR*NR°R’, -OR!, -OC(=0)R’, -OC(=O)NR’R’,
-OC(=0)N(R%S(=0O)R’, -OC(=0)N(RHS(=0)R, -OC;.salkyINR*R’,
-0C,4alkylOR!, -SR’, -S(=O)R’, -S(=0),R}, -S(=0),NR*R/,
-SEOLNR)C(EO)RY, -S=0RNR)C(=O)R!, -S(=0):N(R)C(=0)OR,
-S(=0);N(R*)C(=0)OR', -S(=0);N(R)C(=0)NR?R¥, -S(=0),N(R*C(=0)NR’R.,
NR*R!, -NR)HC(=0)RE, -NRHC(=0)R!, -NRHC(=0)OR¥, -N(R*)C(=0)OR/,

NRHC(=0)NRRE, -NRHC(=0)NRR’, -N(R")C(=NR*)NR?RK,

NRY)C(ENRHYNRR,, -NRHS(EORRE, -NRHS(=O)LRY, -NRHS(=0),NRRY,
NR*S(=0),NRR’, -NR'C, salkyINR’RE, -NRC,.¢alkyINR*R’, -NRIC,.¢alkylOR*
and -NR*C, ¢alkylOR’;

R%is independently, at each instance, selected from H, C;.galkyl,
C1-shaloalkyl, halo, cyano, nitro, -OH, -NH,, -NH,, -SH, -C(=0)R, -C(=0)OR,
-C(=0)NR?RF, -C(ENRHNRRY, -ORY, -OC(=0)RK, -OC(=0)NR*R¥,
-OC(=O)N(R*S(=0),R, -0C; alkyINR*RY, -OC,.¢alkylORY, -SRX, -S(=0)R¥,
-S(=0):R, -S(=0),NRR, -S(=0);NR*)C(=O)RY, -S(=0),N(R*)C(=0)OR,
-S(=0)NRC(=0)NRRE, -NR*RE, -N(R*)C(=0)R¥, -N(R*)C(=0)OR,
-NR*C(=0)NRRY, -NR*C(=NRHNRRE, -N(R})S(=0),R¥,
-NRYHS(=0),NRR, -NR*C,.salkyINR’R¥, -NRC,.salkylOR¥, -C(=O)R’,
-C(=0)OR’, -C(=0)NR?R’, -C(=NR*NR'R’, -OR’, -OC(=0)R’, -OC(=0)NR’R’,
-OC(=0)NRYS(=0)R’, -OC(=0)NR)S(=0),R¥, -OC,.salkyINR°R’,
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-OC,.6alkylOR’, -SR, -S(=0)R, -S(=0),R’, -S(=0),NR*R,
-S(=0)NRHC(=O)RE, -S(=0):N(R*C(=0)R’, -S(=0),N(R)C(=0)OR,
-S(=0):LNRYC(=0)0OR, -S(=O,LNR)C(=0)NRR, -S(=0),N(R*)C(=0)NR?R,
-NRR!, -NRHCE=ORK, -NRHC(=O)R', -N(R)C(=0)OR¥, -N(R*)C(=0)OR,,
NRHC(=O)NRRE, -NR*HC(=0)NRR’, -N(RHC(=NR*NRRF,
N(RCENRHNRRRY, -NRDS(=0)RY, -N(R?S(=0)R’, -N(R)S(=0),NR?R¥,
NRYHS(=0),NRR!, -NR'C, ¢alkyINR'R, -NR?C,.calkyINR’R!, -NRIC,.alkylOR*
and -NRaC2_6a1ky10Ri; or R" is a saturated, partially-saturated or unsaturated 5-,
6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring
containing 1, 2 or 3 atoms selected from N, O and S, wherein there are no more
than 2 N atoms, wherein the ring is substituted by 0, 1 or 2 oxo or thioxo groups,
wherein the ring is substituted by 0, 1, 2 or 3 groups selected from R, halo,
cyano, nitro, -C(=0)RE, -C(=0)ORY, -C(=0)NR’R¥, -C(=NR*»NR?R, -OR,
-OC(=0)RK, -OC(=0)NRR¥, -OC(=0)N(R*)S(=0),R¥, -OC;_salkyINR*R,
-0C,.6alkylORE, -SR¥, -S(=0)R¥, -S(=0),R", -S(=0);NR*RF,
-S(=0)NRHCEO)IRY, -S(=0),N(R?)C(=0)ORY, -S(=0),NRC(=0)NR°R,
NR*RE, N(RYHC(E=0)RY, -N(R?)C(=0)ORF, -N(R*)C(=0)NRR¥,
NRYHCENRYNR?RY, -N(R?S(=0)RY, -N(R*)S(=0),NR°R¥,
“NR?C,.¢alkyINR®RY, -NRC,.¢alkylOR¥, -C(=O)R’, -C(=0)OR’, -C(=0)NR°R},
-C(=NR*»NR®R], -OR’, -OC(=0)R}, -OC(=0)NR®R’, -OC(=0)NR*S(=0),R’,
~OC(=0)N(RHS(=0)RY, -0C,.alkyINR®R’, -OC,.¢alkylOR’, -SR', -S(=0)R,
-S(=0)R, -S(=0);NR'R’, -S(=0);N(R)C(=O)R", -S(=0);NR})C(=O)R’,
-S(=0)LNRHC(E=O0)ORY, -S(=0);NRYC(=0)OR,, -S(=0),NR)C(=0)NRR¥,
-S(EO0RNRYHC(=OINRR, -NR*R!, -NRHCE=ORE, -NRYC(=O)R!,
-NR)C(=0)OR, -NR)C(=0)OR, -NR)C(=0)NRR, -N(R*)C(=O)NR°R/,
NRHCENRHNR®RF, -NRHC(=NRINRRY, -N(RH)S(=0),RY, -NRS(=0),R,
N(RHS(=0),NRRK, -N(R?)S(=0),NR’R!, -NR'C,.¢alkyINR*RY, ‘
“NR?C,.¢alkyINR?R’, -NRIC;,.¢alkylOR" and -NR*C,.¢alkylOR’; or R* is C;.qalkyl
substituted by 0, 1, 2 or 3 groups selected from C;_4haloalkyl, halo, cyano, nitro,
-C(=O)RE, -C(=0)NR®RK, -C(=NR*NR’RF, -OR¥, -OC(=0)R¥, -OC(=O)NR?R¥,
-OC(=0)N(RYS(=0),R¥, -OC,.¢alkyINR’RY, -OC,.¢alkylOR, -SR¥, -S(=O)RY,
-S(=0O)RY, -S(=0);NR’RY, -S(=0),N(R*)C(=0)R¥, -S(=0),N(R*C(=0)OR,
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-S(=0)N(R)C(=0)NRRE, -NR*R¥, -N(R*)C(=0)R¥, -N(R?)C(=0)OR,
NRHC(=0)NRRY, -NR*C(=NR)NRRK, -N(R*)S(=0),R¥,
-N(RHS(=0),NRRY, -NR*C,.salkyINR*R¥, -NR?C;_6alkylORY, -C(=O)R’,
-C(=0)OR’, -C(=0)NR'R’, -C(=NR*NR’R}, -OR’, -OC(=O)R’, -OC(=O)NR’R,
-OC(=0)N(R*S(=0),R’, -OC(=0)N(R})S(=0),R¥, -OC,.salkyINR’R’,
-0Cp.6alkylOR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR?R,
-S(=0),N(R)HC(=0)RY, -S(=0),N(R*C(=0)R}, -S(=0),N(R')C(=0)ORE,
-S(=0):N(R*C(=0)OR, -S(=0),N(R)C(=0)NR?R, -S(=0),N(R*)C(=0)NR’R’,
-NRR, -NRHC(=0)RY, -NRH)C(=O)R’, -NRHC(=0)OR, -N(R*C(=0)OR,
NRHC(=0)NR®RY, -N(R*)C(=O)NRR, -N(R')C(=NR*NR?R,
NRHCENR)NRR', -N(RHS(=0),RE, -NRHS(=0)R!, -NRHS(=0),NR*RY,
NRY)S(=0):NR"R’, -NR'C,.alkyINR'RK, -NRC,.¢alkyINR*R’, -NR'C; salkylOR
and -NRaC2-6a1kleRi; wherein at least one of Rw, R, R'2, R™ and R™ is other
than H;

R"is independently, at each instance, H, phenyl, benzyl or Cy.¢alkyl, the
phenyl, benzyl and C;.alkyl being substituted by 0, 1, 2 or 3 suBstituents selected
from halo, Ci4alkyl, Cy.3haloalkyl, -OC;4alkyl, -NH,, -NHC;4alkyl,
-N(C4alkyl)Cy4alkyl;

R’ is a saturated, partially saturated or unsaturated 5-, 6- or 7-membered
monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 0, 1, 2, 3
or 4 atoms selected from N, O and S, wherein the carbon atoms of the ring are
substituted by 0, 1 or 2 oxo or thioxo groups, sulfur atoms of the ring are
substituted by 0, 1 or 2 oxo groups, nitrogen atoms of the ring are substituted by 0
or 1 oxo groups;

R%is independently in each instance hydrogen or -CHj;

R? s, independently, in each instance, Cj.alkyl substituted by a group
independently selected from R" and wherein the C 1-0alkyl is additionally
substituted by 0, 1, 2 or 3 substituents selected from halo, C;shaloalkyl, cyano,
nitro, -C(=0)R?", -C(=0)OR?, -C(=0)NR’R?, -C(=NR*NRR?, -OR?, -OC(=O)R?,
-OC(=0)NR'R?, -OC(=0)N(R*S(=0);R?, -0OC;.salkyINR*R?, -OC,.¢alkylOR?,
-SR?, -S(=0)R?, -S(=0),R? -S(=0),NR’R?, -S(=0),N(R*)C(=0)R?,
-S(=0%N(R*)C(=0)OR?, -S(=0);N(R)C(=0)NR'R?, -NR*R?, -N(R*)C(=O)R?,
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-NR*)C(=0)OR?, -NR*C(=0O)NR*R?, -NRH)CENRHNRR?, -N(RY)S(=0),R?,
-NR*)S(=0),NR°R?, -NR*C;.salkyINR*R? and - R*C,.salkylOR?;

Rl is, independently, in each instance, phenyl or a saturated, partially
saturated or unsaturated 5-, 6- or 7-membered monocyclic or 6-, 7-, 8-, 9-, 10- or
11-membered bicyclic ring containing 1, 2 or 3 atoms selected from N, O and S,
so long as the combination of O and S atoms is not greater than 2, wherein the
ring is substituted by 0 or 1 oxo or thioxo groups, wherein the phenyl and
monocycle are substituted by 1, 2 or 3 groups independently selected from
Cioalkyl substituted by 0, 1, 2 or 3 substituents selected from halo, cyano, nitro,
Ci-4haloalkyl, -C(=O)R?, -C(=0)OR?, -C(=0O)NR?R?, -C(=NR*NR’R?, -OR?,
-OC(=O)R?, -OC(=0O)NRR?, ~OC(=0)N(R*S(=0),R?, ~0C;.6alkyINRR?,
-OCy.6alkylOR’, -SR?, -S(=0)R?, -S(=0)%R?, -S(=0),NR*R?,
-SEORENR)C(=O)R?, -S(=0)NR*)C(=0)OR?, -S(=0),N(R})C(=O)NR*R?,
-NRR?, -N(R*C(=0)R?, -N(R*)C(=0)OR?, -NR*C(=0)NR’R?,
-NR)CENRHNRRY, -NRYHS(=0),R?, -NR*S(=0),NR°R?,
-NRCy.6alkyINR*R® and -NR*C;.¢alkylOR?; and wherein the phenyl and
monocycle are additionally substituted by 0, 1 or 2 substituents selected from
Ci.ealkyl, halo, cyano, nitro, Cy.4haloalkyl, -C(=0)R?, -C(=0)OR?, -C(=0)NR’R?,
-C(ENRY)NRR?, -OR?, -OC(=0)R?, -OC(=0)NR*R?, ~OC(=O)NRHS(=0),R?,
-OC2.6alkyINR'R?, -OCy.6alkylOR?, -SR?, -S(=O)R?, ~S(=O),R?, -S(=0),NR°R?,
-SE0RNR)C(=O)R?, -S(=0),N(R*)C(=0)OR?, -S(=0),NR*)C(=0)NR’R?,
-NR'R’, -NR)C(=0)R?, -NR*C(=0)OR?, -NRHC(=O)NR’R?,
-NR*)CENR)NRR?, -N(R?)S(=0),R?, -NR*S(=0),NR*R?,
-NR?Cy.6alkyINR*R® and -NRCy.¢alkylOR,

Riisa saturated, partially saturated or unsaturated 5-, 6- or 7-membered

monocyclic or 6-, 7-, 8-, 9-, 10- or 11-membered bicyclic ring containing 0, 1, 2, 3

or 4 atoms selected from N, O and S, wherein the available carbon atoms of the

ring are substituted by 0, 1 or 2 oxo or thioxo groups, wherein the ring is
substituted by 0, 1, 2 or 3 substituents independently selected from C 1-0alkyl, halo,
cyano, nitro, Cy4haloalkyl, -C(=O)R?, -C(=0)OR?, -C(=0)NR’R?,
-C(=NR*)NR’R?, -OR?, -OC(=0)R? -OC(=0)NRR?, ~-OC(=0O)NRHS(=0),R?,
-0C,.6alkyINR"R?, -OC,.6alkylOR?, -SR?, -S(=0)R?, -S(=0),R?, -S(=0),NRR?,
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-3(=0)NR")C(=O)R?, -S(=0),N(R*C(=0)OR?, -S(=0),N(R*C(=O)NRR?,
-NR'R?, -NR*C(=0)R?, -N(R*C(=0)OR?, -N(R*)C(=0O)NR'R?,
-NR)CENRY)NRTR?, -NRHS(=0),R?, -N(R?)S(=0),NR*R?,
-NR*C;.6alkyINR'R?, -NR*C;.6alkylOR?, and C;.calkyl substituted by 1,2 0r3
substituents selected from halo, cyano, nitro, C;.4haloalkyl, -C(=0)R?,
-C(=0)OR’, -C(=O)NRR?, -C(=NR*)NR’R?, -OR?, -OC(=0)R?, -OC(=0)NRR?,
-OC(=O)N(R?)S(=0)2R?, -OCy.6alkyINRR?, -OC,.¢alkylOR?, -SR?, -S(=0)R?,
-S(=0):R’, -S(=0):NRR?, -S(=0),N(R*)C(=0)R?, -S(=0)NRHC(=0)OR?,
-S(=0)NR)CEO)NRR?, -NR*R?, -N(RYC(=0)R?, -NR*C(=0)OR?,
-N(R)C(=0)NRR?, -N(R*)C(=NR*NR'R?, -NR»S(=0),R?,
-N(R*S(=0),NR"R?, -NR*C;_¢alkyINR*R® and -NRC;.¢alkylOR?; and

R¥is, independently, in each instance, Cyalkyl or Cialkyl(phenyl)
wherein either is substituted by 0, 1, 2, 3 or 4 substituents selected from halo,
C1haloalkyl, cyano, nitro, -C(=O)R?, -C(=0)OR?, -C(=O)NRR?,
-C(=NR’)NRR?, -OR?, -OC(=O)R?, -OC(=0)NR’R?, ~OC(=0)N(RHS(=0),R?,
-0Cz.6alkyINR’R?, -OC;.6alkylOR?, -SR?, -S(=0)R?, -S(=0),R?, -S(=0),NR*R?,
-SEORNR)C(=O)R?, -S(=0);N(R*C(=0)OR?, -S(=0RLNR*HC(=0)NR*R?,
-NR'R?, -N(R*)C(=0)R?, -N(R*C(=0)OR?, -NR*C(=0)NRR?,
NRY)C(ENRHYNR'R?, -N(RYHS(=0),R?, -NRHS(=0),NR?R?,
-NR?Cy.alkyINR*R® and -NR?C,.salkylOR?, and wherein the C 1-0alkyl is
additionally substituted by 0 or 1 groups independently selected from R and
additionally substituted by 0, 1, 2, 3, 4 or 5 substituents independently selected
from Br, CI, F and I.

2. A compound according to Claim 1 that is selected from the group
of:
(28)-N-(2-(6-(7R)~ 7-hydroxy-5,6,7,8-tetrahydronaphthalen-1-ylamino)pyrimidin-
4-yl)-5-(trifluoromethyl)phenyl)-1-isopropylpyrrolidine-2-carboxamide
hydrochloride;
(28)-N-(2-(6-(7S)- 7-hydroxy-5,6,7,8-tetrahydronaphthalen-1-ylamino)pyrimidin-
4-yl)-5-(trifluoromethyl)phenyl)- 1-isopropylpyrrolidine-2-carboxamide
hydrochloride;
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(28)-tert-butyl 2-((2-(6-((7S)-7-hydroxy-5,6,7 ,8-tetrahydro-naphthalen-1-
ylamino)pyrimidin—4-yl)-5-(m'ﬂuoromethyl)phenyl)-carbamoyl)-pyrrolidine-1-
carboxylate;

(2S)-tert-butyl 2-((2-(6-((7S)-7-hydroxy-5,6,7,8-tetrahydro-naphthalen-1-
ylamjno)pyrimidin-4-y1)-5-(triﬂuoromethyl)phenyl)-carbamoyl)-pyrrolidine-1-
carboxylate

(2S,5R,S, 7R,S)-N-(Z-(G-(7-hydroxy-5,6,7,8-tetrahydronaphthalen-1-
ylamino)pyrimidin—4-yl)-5-(triﬂuoromethyl)phenyl)-5-methylpyrrolidine-2-
carboxamide hydrochloride;

(28, 5R,S, 7R,S)-N-(2-(6-(7-hydroxy-5 :6,7,8-tetrahydronaphthalen-1-
ylamino)pyﬁmidin—4-yl)—5-(triﬂuoromethyl)phenyl)-l—isopropyl-S- '
methylpyrrolidine-2-carboxamide hydrochloride;

(28, 5R,S, 7R,S)-N-(2-(6-(7—hydroxy-5,6,7,8-tetrahydronaphtha1en—1-ylamino)—
pyrimidin-4-y1)-5-(trifluoromethyl)phenyl)-1 -isobutyl-5-methylpyrrolidine-2-
carboxamide hydrochloride; and

(2S,R)-8~({6- [2-({[(2S,R)-1-isobutylpiperidin-2-yljmethyl} amino)-6-
(trifluoromethyl)pyridin-3-yl]pyrimidin-4-y1} amino)-1,2,3,4-
tetrahydronaphthalen-2-ol;

or any pharmaceutically-acceptable salts or hydrates thereof.

3. The use of a compound according to any one of Claims 1 or 2 in

the manufacture of a medicament.

4. The use of a compound according to any one of Claims 1 or 2 in
the manufacture of a medicament for the treatment of acute, inflammatory and
neuropathic pain, dental pain, general headache, migraine, cluster headache,
mixed-vascular and non-vascular syndromes, tension headache, general
inﬂammaﬁon, arthritis, theumatic diseases, osteoarthritis, inflammatory bowel
disorders, depression, anxiety, inflammatory eye disorders, inflammatory or
unstable bladder disorders, psoriasis, skin complaints with inflammatory
components, chronic inflammatory conditions, inflammatory pain and associated

hyperalgesia and allodynia, neuropathic pain and associated hyperalgesia and
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allodynia, diabetic neuropathy pain, causalgia, sympathetically maintained pain,
deafferentation syndromes, asthma, epithelial tissue damage or dysfunction,
herpes simplex, disturbances of visceral motility at respiratory, genitourinary,
gastrointestinal or vascular regions, wounds, burns, allergic skin reactions,
pruritus, vitiligo, general gastrointestinal disorders, gastric ulceration, duodenal
ulcers, diarrhea, gastric lesions induced by necrotising agents, hair growth,

vasomotor or allergic rhinitis, bronchial disorders or bladder disorders.

5. A pharmaceutical composition comprising a compound according

to Claim 1 and a pharmaceutically-acceptable diluent or carrier.
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