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COMPOUNDS MODULATING C-KIT AND 
C-FMS ACTIVITY AND USES THEREFOR 

RELATED PATENT APPLICATIONS 

[0001] This application is a Continuation of US. patent 
application Ser. No. 11/435,381, entitled Compounds Modu 
lating c-Kit Activity and Uses Therefor”, ?led May 16, 2006, 
Which claims the bene?t of US. Provisional App. No. 60/ 682, 
063, entitled “Compounds Modulating c-Kit Activity and 
Uses Therefor”, ?led May 17, 2005, US. Provisional App. 
No. 60/682,051, entitled “Compounds Modulating c-Fms 
Activity and Uses Therefor”, ?led May 17, 2005, US. Pro 
visional App. No. 60/682,042, entitled “Compounds Modu 
lating c-Kit and c-Fms Activity and Uses Therefor”, ?led May 
17, 2005, US. Provisional App. No. 60/692,750, entitled 
“Compounds Modulating c-Kit and c-Fms Activity and Uses 
Therefor”, ?led Jun. 22, 2005, and US. Provisional App. No. 
60/692,960, entitled “Compounds and Methods for Kinase 
Modulation, and Indications Therefor”, ?led Jun. 22, 2005, 
all of Which are incorporated herein by reference in their 
entireties and for all purposes. 

FIELD OF THE INVENTION 

[0002] This invention relates to ligands for c-kit and c-fms, 
and to methods for use thereof. The information provided is 
intended solely to assist the understanding of the reader. None 
of the information provided nor references cited is admitted to 
be prior art to the present invention. Each of the references 
cited is incorporated herein in its entirety and for any purpose. 

BACKGROUND OF THE INVENTION 

[0003] C-kit and c-fms are both type III transmembrane 
receptor protein tyrosine kinases (RPTKs) that regulate key 
signal transduction cascades that control cellular groWth and 
proliferation. Both receptors have similar structural features 
comprising ?ve extracellular immunoglobulin (IG) domains, 
a single transmembrane domain, and a split cytoplasmic 
kinase domain separated by a kinase insert segment. 
[0004] c-Kit 
[0005] The Stem Cell Factor (SCF) receptor c-kit plays an 
important role in the development of melanocytes and mast, 
germ and hematopoietic cells. Stem Cell Factor (SCF) is a 
protein encoded by the 51 locus, and has also been called “kit 
ligand” (KL) and mast cell groWth factor (MGF), based on the 
biological properties used to identify it (revieWed in 
Tsujimura, Pathol Int 1996, 46:933-938; Loveland, et al., J. 
Endocrinol 1997, 153 :337-344; Vliagoftis, et al., Clin Immu 
nol 1997, 100:435-440; Broudy, Blood 1997, 90: 1345-1364; 
Pignon, Hermatol Cell Ther 1997, 39:1 14-116; and Lyman, et 
al., Blood 1998, 91:1101-1134.). Herein the abbreviation 
SCF refers to the physiological ligand for c-kit. 
[0006] SCF is synthesiZed as a transmembrane protein With 
a molecular Weight of 220 or 248 Dalton, depending on 
alternative splicing of the mRNA to encode exon 6. The larger 
protein can be proteolytically cleaved to form a soluble, gly 
cosylated protein Which noncovalently dimeriZes. Both the 
soluble and membrane-bound forms of SCF can bind to and 
activate c-kit. For example, in the skin, SCF is predominantly 
expressed by ?broblasts, keratinocytes, and endothelial cells, 
Which modulate the activity of melanocytes and mast cells 
expressing c-kit. In bone, marroW stromal cells express SCF 
and regulate hematopoiesis of c-kit expressing stem cells. In 
the gastrointestinal tract, intestinal epithelial cells express 
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SCF and affect the interstitial cells of Cajal and intraepithelial 
lymphocytes. In the testis, ser‘toli cells and granulosa cells 
express SCF Which regulates spermatogenesis by interaction 
With c-kit on germ cells. 

[0007] c-Fms 
[0008] C-fms is a member of the family of genes originally 
isolated from the Susan McDonough strain of feline sarcoma 
viruses. The cellular proto-oncogene FMS (c-fms, cellular 
feline McDonough sarcoma) codes for the receptor for the 
macrophage colony-stimulating factor (M-CSF). C-fms is 
crucial for the groWth and differentiation of the monocyte 
macrophage lineage, and upon binding of M-CSF to the 
extracellular domain of c-fms, the receptor dimeriZes and 
trans-autophosphorylates cytoplasmic tyrosine residues. 
[0009] M-CSF, ?rst described by Robinson and co-Workers 
(Blood. 1969, 33:396-9), is a cytokine that controls the pro 
duction, differentiation, and function of macrophages. 
M-CSF stimulates differentiation of progenitor cells to 
mature monocytes, and prolongs the survival of monocytes. 
Furthermore, M-CSF enhances cytotoxicity, superoxide pro 
duction, phagocytosis, chemotaxis, and secondary cytokine 
production of additional factors in monocytes and macroph 
ages. Examples of such additional factors include granulo 
cyte colony stimulating factor (G-CSF), interleukin-6 (IL-6), 
and interleukin-8 (IL-8). M-CSF stimulates hematopoiesis, 
promotes differentiation and proliferation of osteoclast pro 
genitor cells, and has profound effects on lipid metabolism. 
Furthermore, M-CSF is important in pregnancy. Physiologi 
cally, large amounts of M-CSF are produced in the placenta, 
and M-CSF is believed to play an essential role in trophoblast 
differentiation (Motoyoshi, Int] Hematol. 1998, 67:109-22). 
The elevated serum levels of M-CSF in early pregnancy may 
participate in the immunologic mechanisms responsible for 
the maintenance of the pregnancy (Flanagan & Lader, Curr 
Opin Hematol. 1998, 5:181-5). 
[0010] Related to c-fms and c-kit are tWo platelet-derived 
groWth factor receptors, alpha (i.e., pdgfra) and beta (pdgfrb) 
(PDGF). The gene coding for pdgfra is located on chromo 
some 4q11-q12 in the same region of chromosome 4 as the 
oncogene coding for c-kit. The genes coding for pdgfra and 
c-fms appear to have evolved from a common ancestral gene 
by gene duplication, inasmuch as these tWo genes are tan 
demly linked on chromosome 5. They are oriented head-to 
tail With the 5-prime exon of the c-fms gene located only 500 
bp from the last 3-prime exon of the gene coding for pdgfra. 
Most gastrointestinal stromal tumors (GIST) have activating 
mutations in c-kit, and most patients With GISTs respond Well 
to Gleevec, Which inhibits c-kit. Heinrich et al. (Science 
2003, 299:708-10) have shoWn that approximately 35% of 
GISTs lacking c-kit mutations have intragenic activation 
mutations in the gene encoding pdgfra, and that tumors 
expressing c-kit or pdgfra are indistinguishable With respect 
to activation of doWnstream signaling intermediates and cyto 
genetic changes associated With tumor progression. Thus, 
c-kit and pdgfra mutations appear to be alternative and mutu 
ally exclusive oncogenic mechanisms in GISTs. 
[0011] Similarly, the observation that production of 
M-CSF, the major macrophage groWth factor, is increased in 
tissues during in?ammation points out a role for c-fms in 
diseases, such as for example in?ammatory diseases. More 
particularly, because elevated levels of M-CSF are found in 
the disease state, modulation of the activity of c-fms can 
ameliorate disease associated With increased levels of 
M-CSF. 
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[0012] Accordingly, there is need in the art for potent and 
speci?c inhibitors and modulators of c-kit and/or c-fms and 
methods for designing them. 

SUMMARY OF THE INVENTION 

[0013] The present invention relates to compounds active 
on c-kit, c-fms, or both c-kit and c-fms. In accordance With 
one aspect of the present invention, it has been discovered that 
in the treatment of diseases amenable to treatment by an 
effective amount of a modulator of either c-kit alone or c-fms 
alone, the e?icacy of treatment can be enhanced if said com 
pounds are dual inhibitors of both c-kit and c-fms. In particu 
lar, the invention provides methods of using compounds of 
Formula I as described beloW. Thus, the invention provides 
methods of using compounds that can be used therapeutically 
and/ or prophylactically involving modulation of c-kit, c-fms, 
or both c-kit and c-fms. 
[0014] The compounds of Formula I have the folloWing 
structure: 

FormulaI 

L1/AI1_LZ—RI, 
Y1 

Y2/ \ \ 
|| X1 

/ 
\ / 
N H 

all salts, prodrugs, tautomers, and isomers thereof, 
Wherein: 

[0015] X1 is N or CR2, X2 is N or CR6, Yl is N or CR4, 
and Y2 is N or CR5, provided, hoWever, that not more 
than one ofX2,Yl andY2 is N; 

[0016] L1 is selected from the group consisting of option 
ally substituted loWer alkylene, iSi, 40*, 
%(O)i, iC(S)i, iS(O)i, iS(O)2i, and 
iNR7i; 

[0018] R1 is selected from the group consisting of 
optionally substituted loWer alkyl, optionally substi 
tuted cycloalkyl, optionally substituted heterocy 
cloalkyl, optionally substituted aryl, and optionally sub 
stituted heteroaryl; 

[0019] R2, R4, R5 and R6 are independently selected 
from the group consisting of hydrogen, halogen, option 
ally substituted loWer alkyl, optionally substituted loWer 
alkenyl, optionally substituted loWer alkynyl, optionally 
substituted cycloalkyl, optionally substituted heterocy 
cloalkyl, optionally substituted aryl, optionally substi 
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[0020] Arl is a 5 or 6 membered optionally substituted 
heteroarylene having the structure 

Wherein 

indicates the point of attachment of L1 and 

indicates the point of attachment of L2, and Wherein the 
indicated N is either :Ni or iN:; 

[0021] n is 0 or 1; 
[0022] F and J are both C or one ofF and J is C and the 

other ofF and J is N; 
[0023] P and Q are independently selected from CR, N, 
NR, 0 or S; 

[0024] T is selected from CR or N; 
[0025] Wherein 

[0026] Whenn is 1, F and J are C, and P, T and Q are 
CR, or any one of P, T and Q is N and the other tWo 
of P, T and Q are CR, 

[0027] When n is 0 and F and J are both C, then one 
of P and Q are CR, N or NR and the other of P and 
Q is C, N, NR, 0 or S, provided both P and Q are not 
CR, 

[0028] When n is 0, one ofF and J is N and the other 
of F and J is C, then one ofP and Q is N and the 
other of P and Q is CR or both P and Q are CR, and 

[0029] R is hydrogen or an optional substituent as 
de?ned herein for optionally substituted het 
eroarylene that provides a stable compound; 
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[0030] R3 at each occurrence is independently selected 
from the group consisting of optionally substituted 
loWer alkyl, optionally substituted loWer alkenyl, pro 
vided, however, that no alkene carbon thereof is bound 
to any 4C(O)i, iC(S)i, iS(O)i, iS(O)2i, 
40*, iSi, or iNi of any of ‘0R3, iSR3, 
%(O)R3, iC(S)R3, iS(O)R3, iS(O)2R3, %(O) 
0R3, %(S)OR3, iC(O)NHR3, iC(O)NR3R3, 
%(S)NHR3, %(S)NR3R3, iS(O)2NHR3, iS(O) 
2NR3R3, iNHR3, iNHC(O)R3, iNR3C(O)R3, 
iNHC(S)R3, iNR3C(S)R3, iNHS(O)2R3, iNR3S 
(O)2R3, iNHC(O)OR3, iNR3C(O)OH, iNR3C(O) 
0R3, iNHC(S)OR3, iNR3C(S)OH, iNR3C(S)OR3, 
iNHC(O)NHR3 , iNHC(O)NR3 R3 , iNR3C(O) 
NH2, iNR3C(O)NHR3, iNR3C(O)NR3R3, iNHC 
(S)NHR3 , iNHC(S)NR3R3, iNR3 C(S)NH2, 
iNR3C(S)NHR3, iNR3C(S)NR3R3 , iNHS(O) 
2NHR3 , iNHS(O)2NR3R3, iNR3S(O)2NH2, iNR3 S 
(O)2NHR3, or iNR3S(O)2NR3R3, optionally substi 
tuted loWer alkynyl, provided, hoWever, that no alkyne 
carbon thereof is bound to any iC(O)i, iC(S)i, 
iS(O)i, iS(O)2i, 40*, iSi, or iNi of any 
of ADR3, iSR3, %(O)R3, %(S)R3, iS(O)R3, 
iS(O)2R3, %(O)OR3, %(S)OR3, %(O)NHR3, 
%(O)NR3R3, %(S)NHR3, iC(S)NR3R3, iS(O) 
2NHR3, iS(O)2NR3R3, iNHR3, iNHC(O)R3, 
iNR3C(O)R3, iNHC(S)R3, iNR3C(S)R3, iNHS 
(O)2R3, iNR3S(O)2R3, iNHC(O)OR3, iNR3C(O) 
OH, iNR3C(O)OR3 , iNHC(S)OR3 , iNR3C(S)OH, 
iNR3C(S)OR3, iNHC(O)NHR3, iNHC(O)NR3R3, 
iNR3 C(O)NH2, iNR3 C(O)NHR3 , iNR3C(O) 
NR3R3, iNHC(S)NHR3, iNHC(S)NR3R3, iNR3C 
(S)NH2, iNR3C(S)NHR3, iNR3C(S)NR3R3 , iNHS 
(O)2NHR3 , iNHS(O)2NR3 R3 , iNR3 S(O)2NH2, 
iNR3S(O)2NHR3, or iNR3S(O)2NR3R3, optionally 
substituted cycloalkyl, optionally substituted heterocy 
cloalkyl, optionally substituted aryl, and optionally sub 
stituted heteroaryl; 

[0031] R7 is selected from the group consisting of hydro 
gen, optionally substituted loWer alkyl, optionally sub 
stituted cycloalkyl, optionally substituted heterocy 
cloalkyl, optionally substituted aryl, optionally 
substituted heteroaryl, 4C(O)R8, and iS(O)2R8; 

[0032] R8 is selected from the group consisting of 
optionally substituted loWer alkyl, optionally substi 
tuted cycloalkyl, optionally substituted heterocy 
cloalkyl, optionally substituted aryl and optionally sub 
stituted heteroaryl; 

[0033] R9 at each occurrence is independently selected 
from the group consisting of hydrogen, loWer alkyl, and 
loWer alkyl substituted With one or more substituents 
selected from the group consisting of ?uoro, iOH, 
iNH2, loWer alkoxy, ?uoro substituted loWer alkoxy, 
loWer alkylthio, ?uoro substituted loWer alkylthio, 
mono-alkylamino, ?uoro substituted mono-alkylamino, 
di-alkylamino, ?uoro substituted di-alkylamino, and 
iNRIZRB, provided, hoWever, that When R9 is substi 
tuted loWer alkyl, any substitution on the alkyl carbon 
bound to the iNi of iNRgi is ?uoro; 

[0034] R10 and R1 1 at each occurrence are independently 
selected from the group consisting of optionally substi 
tuted loWer alkyl, optionally substituted loWer alkenyl, 
provided, hoWever, that no alkene carbon thereof is 
bound to the nitrogen of iNRloRl 1, optionally substi 

Jul. 7, 2011 

tuted loWer alkynyl, provided, hoWever, that no alkyne 
carbon thereof is bound to the nitrogen of iNRloRll, 
optionally substituted cycloalkyl, optionally substituted 
heterocycloalkyl, optionally substituted aryl, and 
optionally substituted heteroaryl; or 

[0035] R10 and R11 together With the nitrogen to Which 
they are attached form a monocyclic 5-7 membered 
optionally substituted heterocycloalkyl or a monocyclic 
5 or 7 membered optionally substituted nitrogen con 
taining heteroaryl; and 

[0036] R12 and R13 combine With the nitrogen to Which 
they are attached to form a 5-7 membered heterocy 
cloalkyl or 5-7 membered heterocycloalkyl substituted 
With one or more substituents selected from the group 

consisting of ?uoro, 40H, iNHZ, loWer alkyl, ?uoro 
substituted loWer alkyl, loWer alkoxy, ?uoro substituted 
loWer alkoxy, loWer alkylthio, and ?uoro substituted 
loWer alkylthio; 

[0037] provided, hoWever that When compounds have 
the structure 

LMQNH \ N/ \—R1a 
| \ \ 

N/ g 

[0038] and L1“ is %H2i, iCH(OH)i, or%(O)i, 
then R” is not phenyl, 4-tri?uoromethyl-phenyl, 
4-methoXy-phenyl, 4-chloro-phenyl, 4-?uoro-phenyl, 
4-methyl-phenyl, 3-?uoro-phenyl or thiophen-2-yl and 
compounds do not have the structure 

OI 
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-continued 

[0039] In reference to Formula I, the core structure shown 

above with X1, X2, Y1 and Y2 as CH and with Ll-Arl-L2-Rl 
replaced with H is referred to as the “aZaindole core.” For that 
aZaindole core, reference to ring atoms or ring positions is as 
shown in the following structure: 

2Q» 3/ m2 3; 

[0040] In one embodiment of compounds of Formula I, 
compounds have a structure selected from the following: 
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-continued 

R4 L1/Ar1—L2—Rl, 

N \ \ 
| N 

s / N/ 
R N H 

R5 N\ 

I \ R2 
R6 N/ g 

R5 N\ 

I \/N / 
R6 N g 

wherein L1, Arl, L2, R1, R2, R4, R5 and R6 are as de?ned for 
Formula I. 
[0041] In one embodiment of compounds of Formula I, X1 
and X2 are N or CH. In another embodiment, X1, X2 and Y1 
are N or CH, where in a further embodiment, Y2 is CR5 and R5 
is other than hydrogen. In another embodiment, X 1, X2 andY2 
are N or CH, where in a further embodimentYl is CR4 and R4 
is other than hydrogen. In another embodiment, X1, X2 andYl 
are CH, where in a further embodiment, Y2 is CR5 and R5 is 
other than hydrogen. In another embodiment, X1, X2 and Y2 
are CH, where in a further embodiment Yl is CR4 and R4 is 
other than hydrogen. 
[0042] In one embodiment of compounds of Formula I, 
wherein X1, X2, Y1 andY2 are independently CR2, CR6, CR4 
and CR5 respectively, one of R4 or R5 is other than hydrogen, 
preferably where R2 and R6 are hydrogen. In one embodi 
ment, whereinXl, X2,Yl andY2 are independently CR2, CR6, 
CR4 and CR5 respectively, R2, R5 and R6 are hydrogen and R4 
is other than hydrogen. In one embodiment, wherein X1, X2, 
Y1 andY2 are independently CR2, CR6, CR4 and CR5 respec 
tively, R2, R4 and R6 are hydrogen and R5 is other than hydro 
gen. 
[0043] In one embodiment of compounds of Formula I, X1 
and X2 are N or CH, preferably wherein both X 1 and X2 are 
CH. 
[0044] In one embodiment of compounds of Formula I, L1 
is selected from the group consisting of iSi, 40*, lower 
alkylene, iC(O)i, iC(S)i, iS(O)i, iS(O)2i, and 
iNR7i, wherein lower alkylene is optionally substituted 
with ?uoro, and wherein when L2 is optionally substituted 
lower alkylene or comprises optionally substituted C l_3 alky 
lene, the alkylene is optionally substituted with ?uoro or 
lower alkyl. In one embodiment, L1 is selected from the group 
consisting of iSi, iOi, 4CH2i, iCFzi, 4C(O)i, 
4C(S)i, iS(O)i, iS(O)2i, and iNHi. 
[0045] In one embodiment of compounds of Formula I, L2 
is selected from the group consisting of a bond, optionally 
substituted lower alkylene, 4O-(alk)b-, iOC(O)-(alk)b-, 
4C(O)O-(alk)b-, 4OC(S)-(alk)b-, 4C(S)O-(alk) 17-, 
4C(O)-(alk)b-, iC(S)-(alk)b-, 4C(O)NR9-(alk)b-, 40C 
(O)NR9-(alk)b-, iOC(S)NR9-(alk)b-, iC(S)NR9-(alk)b-, 
iS(O)-(alk)b-, iS(O)2-(alk)b-, S(O)2NR9-(alk)b-, iNRg 
(alk)b-, iNR9C(O)-(alk)b-, iNR9C(O)O-(alk)b-, iNRgC 
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[0046] Further to any of the above embodiments of For 
mula I, When L1 is substituted lower alkylene or When L2 is 
substituted lower alkylene or comprises substituted C1_3 alky 
lene, the alkylene is substituted With one or more, preferably 
1, 2, or 3 substituents selected from the group consisting of 
?uoro, iOH, iNHZ, loWer alkoxy, loWer alkylthio, mono 
alkylamino, di-alkylamino, and iNR12R13 , Wherein the 
alkyl chain(s) of loWer alkoxy, loWer alkylthio, mono-alky 
lamino or di-alkylamino are optionally substituted With one 

or more, preferably 1, 2, or 3 substituents selected from the 
group consisting of ?uoro, 40H, iNH2, loWer alkoxy, 
?uoro substituted loWer alkoxy, loWer alkylthio, ?uoro sub 
stituted loWer alkylthio, mono-alkylamino, di-alkylamino, or 
cycloalkylamino. 
[0047] In one embodiment of the compounds of Formula I, 
the Variables P, J, Q, T, F, and n are selected to provide 
structures of Arl selected from the group consisting of 

R R 

R 

_N 

\ we’ 
R 

R 

_N 

\N / 
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-continued 

O\N S\ 

\ | \ | 
N N 

\N N\ 
/ | / | 
O S 

R 

O\N 

O 
R 

R 

/ | 
S 

R R 

M M 
N N 

/ \N/ 

R 7 7 

/N§N N§N 
N / \ l 

R , R , 

R 

\l \N/N 
, and 

R 

g 
Where each R is independently hydrogen or an optional sub 
stituent as de?ned herein for optionally substituted het 
eroaryl. 
[0048] The compounds of Formula I, and all sub-embodi 
ments detailed herein, may be used to treat a subject suffering 
from or at risk of a Kit and/or Fms protein kinase mediated 
disease or condition, such as those disclosed in this applica 
tion. 
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[0049] In one embodiment, a compound of Formula I has a 
structure according to the following sub-generic structure, 
Formula Ia, 

Formula Ia 

Ll/Ar1—L3—Rl R4 

R5 
\ \ l R2 
/ N R6 N H 

all salts, prodrugs, tautomers, and isomers thereof, 
Wherein L1, Arl, R1, R2, R4, R5 and R6 are as de?ned for 
Formula I; 

[0050] L3 is selected from the group consisting of a bond, 
optionally substituted loWer alkylene, 4O-(alk)b-, iS 
(alk) 1;, iNRl4-(alk)b-, iC(O)-(alk) 1;, %(S)-(alk)b-, 
iS(O)-(alk)b-, iS(O)2-(alk)b-, iNRl4C(O)-(alk)b-, 
%(O)NRl4-(alk)b- iS(O)2NRl4-(alk)b-, iNRMS 
(O)2-(alk) 17-, iNR C(O)NRl4-(alk) 17-, iNRl4C(S) 
NRl4-(alk)b-, and iNRl4S(O)2NRl4-(alk)b-; 

[0051] alk is optionally substituted loWer alkylene; 
[0052] b is 0 or 1; and 
[0053] R14 is hydrogen or loWer alkyl. 

[0054] In another embodiment of compounds of Formula 
Ia, R2, R5 and R6 are hydrogen, further Wherein R4 is other 
than hydrogen. In another embodiment, R2, R4 and R6 are 
hydrogen, further Wherein R5 is other than hydrogen. 
[0055] The compounds of Formula Ia, and all sub-embodi 
ments detailed herein, may be used to treat a subject suffering 
from or at risk of a Kit and/or Fms protein kinase mediated 
disease or condition, such as those disclosed in this applica 
tion. 
[0056] In particular embodiments the compound of For 
mula I has a structure according to the folloWing sub-generic 
structure, Formula Ib, 

FormulaIb 
R17 

R16 / 

If \ \ I15 V 
W / / 
\N g 

all salts, prodrugs, tautomers, and isomers thereof, 
Wherein: 

[0057] V and W are independently selected from the 
group consisting of N and CH; 

[0058] U and Z are independently selected from the 
group consisting of N and CR1 8, provided, hoWever, that 
not more than one of W, U and Z is N; 

[0059] A is selected from the group consisting of 
%Rl9R2Oi, iC(O)i, iC(S)i, iSi, iS(O)i, 
iS(O)2i, iNRzli, and 40*; 

[0060] n is 0 or 1; 
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[0061] F and J are both C or one ofF and J is C and the 
other ofF and J is N; 

[0062] E and K are selected from C, N, O or S; 
[0063] G is selected from C or N; 

[0064] Wherein 
[0065] Whennis 1, F and J are C, and E, G and K are 

C, or any one of E, G and K is N and the other tWo 
of E, G and K are C, provided that When E, G or K 
is N, R15, R17 and R16, respectively, are absent, 

[0066] When n is 0 and F and J are both C, then one 
ofE and K is C orN and the other ofE and K is C, 
N, O or S, provided both E and K are not C, and 
provided that When both E and K are N, one of R15 
and R1 6 is absent, and provided that When one of E 
and K are N and the other is O or S, R15 and R16 are 

absent, 
[0067] When n is 0, one ofF and J is N and the other 

of F and J is C, then one ofE and K is N and the 
other of E and K is C, or both E and K are C, 
provided that When E is N, R15 is absent and When 
K is N, R16 is absent; 

[0068] R1 is selected from the group consisting of 
optionally substituted loWer alkyl, optionally substi 
tuted cycloalkyl, optionally substituted heterocy 
cloalkyl, optionally substituted aryl and optionally sub 
stituted heteroaryl; 

[0069] R15 is selected from the group consisting of 
hydrogen, optionally substituted loWer alkyl, iORzz, 
*SR22 and halogen When E is C, is absent When E is O 
or S or When n:l and E is N, and is absent or selected 
from the group consisting of hydrogen and optionally 
substituted loWer alkyl When n:0 and E is N; 

[0070] R16 is selected from the group consisting of 
hydrogen, optionally substituted loWer alkyl, iOR22, 
iSRZZ and halogen When K is C, is absent When K is O 
or S or When n:l and K is N, and is absent or selected 
from the group consisting of hydrogen and optionally 
substituted loWer alkyl When n:0 and K is N; 

[0071] R17 is selected from the group consisting of 
hydrogen, optionally substituted loWer alkyl, iORzz, 
iSRZZ and halogen When G is C, or is absent When G is 
N; 

[0072] R18 is selected from the group consisting of 
hydrogen, halogen, optionally substituted loWer alkyl, 
optionally substituted aryl, optionally substituted het 
eroaryl, iOH, iNHz, iNOz, %N, iNHC(O)NH2, 
iNHC(S)NH2, iNHS(O)2NH2, iNR24R25, 
iNHRB, ADRB, iSRB, iNHC(O)R23, iNRBC 
(O)R23 , iNHC(S)R23, iNR23C(S)R23 , iNHS(O) 
2R23, iNR23 S(O)2R23, iNHC(O)NH 23 , iNR23 C 
(O)NH2, iNR23C(O)NHR23, iNHC(O)NR23R23, 
iNR23C(O)NR23R23, iNHC(S)NHR23, iNR23C(S) 
NH2, iNR23C(S)NHR23, iNHC(S)NR23 R23, 
iNR23C(S)NR23 R23 , iNHS(O)2NHR23 , iNR23 S 
(O)2NH2, iNR23S(O)2NHR23, iNHS(O)2NR23R23; 
and iNR23 S(O)2NR23R23 ; 



[0074] wherein R19 and R20 at each occurrence are inde 
pendently selected from the group consisting of hydro 
gen, ?uoro, iOH, iNHZ, loWer alkyl, loWer alkoxy, 
loWer alklylthio, mono-alkylamino, di-alkylamino, and 
iNR27R28, Wherein the alkyl chain(s) of loWer alkyl, 
loWer alkoxy, loWer alkylthio, mono-alkylamino, or di 
alkylamino are optionally substituted With one or more 
substituents selected from the group consisting of 
?uoro, iOH, iNH2, loWer alkoxy, ?uoro substituted 
loWer alkoxy, loWer alkylthio, ?uoro substituted loWer 
alkylthio, mono-alkylamino, di-alkylamino, and 
cycloalkylamino; or 

[0075] any tWo of R19 and R20 on the same or different 
carbons combine to form a 3-7 membered monocyclic 
cycloalkyl or 5-7 membered monocyclic heterocy 
cloalkyl and any others ofRl9 and R20 are independently 
selected from the group consisting of hydrogen, ?uoro, 
40H, iNHZ, loWer alkyl, loWer alkoxy, loWer alk 
lylthio, mono-alkylamino, di-alkylamino, and 
iNR27R28, Wherein the alkyl chain(s) of loWer alkyl, 
loWer alkoxy, loWer alkylthio, mono-alkylamino, or di 
alkylamino are optionally substituted With one or more 
substituents selected from the group consisting of 
?uoro, iOH, iNH2, loWer alkoxy, ?uoro substituted 
loWer alkoxy, loWer alkylthio, ?uoro substituted loWer 
alkylthio, mono-alkylamino, di-alkylamino, and 
cycloalkylamino, and Wherein the monocyclic 
cycloalkyl or monocyclic heterocycloalkyl are option 
ally substituted With one or more substituents selected 

from the group consisting of halogen, iOH, iNHZ, 
loWer alkyl, ?uoro substituted loWer alkyl, loWer alkoxy, 
?uoro substituted loWer alkoxy, loWer alkylthio, ?uoro 
substituted loWer alkylthio, mono-alkylamino, di-alky 
lamino, and cycloalkylamino; 

[0076] R21 and R22 at each occurrence are independently 
hydrogen or optionally substituted loWer alkyl; 

[0077] R23 at each occurrence is independently selected 
from the group consisting of optionally substituted 
loWer alkyl, optionally substituted loWer alkenyl, pro 
vided, hoWever, that no alkene carbon thereof is bound 
to any 4C(O)i, iC(S)i, iS(O)2i, 40*, -S-, 
or -N- of any of iNHRB , ‘ORB, iSRB , iNHC 

(O)R23, iNR23C(O)R23, iNHC(S)R23, iNR23C(S) 
R23, iNHS(O)2R23, iNR23S(O)2R23, iNHC(O) 
NHR23 , iNRB C(O)NH2, iNRB C(O)NHR23 , 
iNHC(O)NR23R23 iNR23C(O)NR23R23, iNHC 
(S)NHR23, iNR C(S)NH2, iNR23C(S)NHR23, 
iNHC(S)NR23R23, iNR23C(S)NR23R23, iNHS(O) 
2NHR23, iNR23S(O)2NH2, iNR23S(O)2NHR23, 
iNHS(O)2NR23R23, or iNR23S(O)2NR23R23, 
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optionally substituted loWer alkynyl, provided, hoWever, 
that no alkyne carbon thereof is bound to any 4C(O)i, 
4C(S)i, iS(O)i, iS(O)2i, 40*, -S-, or 
-N- of any of iNHR23, ‘ORB, iSR23, iNHC 
(O)R23, iNR23C(O)R23, -NHC(S)R23 iNR23C(S) 
R23, iNHS(O)2R23, iNR23S(O)2R , iNHC(O) 
NHR23 , iNRB C(O)NH2, iNRB C(O)NHR23 , 
iNHC(O)NR23R23 iNR23C(O)NR23R23, iNHC 
(S)NHR23, iNR C(S)NH2, iNR23C(S)NHR23, 
iNHC(S)NR23R23 , iNR23C(S)NR23R23, iNHS(O) 
2NHR23, iNR23S(O)2NH2, iNR23S(O)2NHR23, 
iNHS(O)2NR23R23, or iNR23S(O)2NR23R23, 
optionally substituted cycloalkyl, optionally substituted 
heterocycloalkyl, optionally substituted aryl, and 
optionally substituted heteroaryl; 

[0078] R24 and R25 at each occurrence are independently 
selected from the group consisting of optionally substi 
tuted loWer alkyl, optionally substituted loWer alkenyl, 
provided, hoWever, that no alkene carbon thereof is 
bound to the nitrogen of iNR24R25, optionally substi 
tuted loWer alkynyl, provided, hoWever, that no alkyne 
carbon thereof is bound to the nitrogen of iNR24R25 , 
optionally substituted cycloalkyl, optionally substituted 
heterocycloalkyl, optionally substituted aryl, and 
optionally substituted heteroaryl; or 

[0079] R24 and R25 together With the nitrogen to Which 
they are attached form a monocyclic 5-7 membered 
optionally substituted heterocycloalkyl or a monocyclic 
5 or 7 membered optionally substituted nitrogen con 
taining heteroaryl; 

[0080] R26 at each occurrence is independently selected 
from the group consisting of hydrogen, loWer alkyl, and 
loWer alkyl substituted With one or more substituents 
selected from the group consisting of ?uoro, iOH, 
iNHZ, loWer alkoxy, ?uoro substituted loWer alkoxy, 
loWer alkylthio, ?uoro substituted loWer alkylthio, 
mono-alkylamino, ?uoro substituted mono-alkylamino, 
di-alkylamino, ?uoro substituted di-alkylamino, and 
iNR27R28, provided, hoWever, that When R26 is substi 
tuted loWer alkyl, any substitution on the loWer alkyl 
carbon bound to the -N- of iNR26i is ?uoro; 

[0081] R27 and R28 combine With the nitrogen to Which 
they are attached to form a 5-7 membered heterocy 
cloalkyl or 5-7 membered heterocycloalkyl substituted 
With one or more substituents selected from the group 

consisting of ?uoro, 40H, iNHZ, loWer alkyl, ?uoro 
substituted loWer alkyl, loWer alkoxy, ?uoro substituted 
loWer alkoxy, loWer alkylthio, and ?uoro substituted 
loWer alkylthio; 

[0082] u is l-6; 
[0083] tis 0-3; and 
[0084] s is 0-3; 
[0085] provided that 

[0086] WhenV, W, U and Z are CH, n:l, E, F, G, J, and 
K are C, R15, R16 and R17 are H, A is iCH2i, 
iCH(OH)i, or 4C(O)i, and M is iNHCHZi, 
then R1 is not phenyl, 4-tri?uoromethyl-phenyl, 
4-methoxy-phenyl, 4-chloro-phenyl, 4-?uoro-phe 
nyl, 4-methyl-phenyl, 3-?uoro-phenyl or thiophen-2 
yl, 

[0087] WhenV, W, U and Z are CH, n:l, E, F, G, J, and 
K are C, R15, R16 and R17 are H, andA is iCH2i, 
then M-Rl is not iNHCH2CH(CH3)2, 
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[0088] WhenV, W, and U are CH, n:l, E, F, G, J, and 
K are C, R15, R16 and R17 are H, A is iCHZi, M-Rl 
is 4OCH3, and Z is CRIS, then R18 is not thiophen 
3-yl, and 

[0089] When V, W, and U are CH, n:0, F, J, and K are 
C, E is N, R15 is CH3, R16 is H, A is %(O)i, M-Rl 
is iCH(CH3)3, and Z is CRIS, then R18 is not 3-((E) 
2-carboXy-Vinyl)phenyl. 

[0090] In one embodiment of the compounds of Formula 
lb, E, J, K, G, F, n, R15, R16 and R17 are selected to provide 
structures selected from the group consisting of 
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-continued 

Wherein R15, R16 and R17 are as de?ned for compounds of 
Formula lb and Wherein 

indicates the point of attachment of A and 

indicates the point of attachment of M. 
[0091] In one embodiment of compounds of Formula lb, M 
is selected from the group consisting of iOi(CR19R2O)Si, 
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i(CRl9R2O)Si, iOC(O)i(CRl9R2O)Si, A)C(S)i 
(CRl9R2O)Si, A)C(O)NR26i(CRl9R2O)Si, iOC(S) 
NR26i(CRl9R2O)Si, iC(O)NR26i(CRl9R2O)Si, 
iC(S)NR26i(CRl9R2O)Si, iS(O)2NR26i(CRl9R2O) 
Si, iNR26i(CRl9R2O)Si, iNR26C(O)i(CRl9R2O)Si, 
iNR26C(S)i(CRl9R2O)Si, iNR26C(O)Oi(CRl9R2O) 
Si, iNR26C(S)Oi(CRl9R2O)Si, iNR26C(O)NR26i 
(CRl9R2O)Si, iNRZ6C(S)NR26i(CRl9R2O)Si, iNR26S 
(O)2i(CRl9R2O)Si, and iNR26S(O)2NR26i(CRl9R2O) 

[0092] In one embodiment of compounds of Formula Ib, 
R26 at each occurrence is independently selected from the 
group consisting of hydrogen, loWer alkyl, or loWer alkyl 
substituted With 1, 2, or3 substituents selected from the group 
consisting of ?uoro, 40H, iNHZ, alkoxy, loWer alkylthio, 
mono-alkylamino, di-alkylamino and cycloalkylamino, pro 
vided that any substitution on the carbon that is bound to the 
nitrogen of iNR26 is ?uoro. 
[0093] In one embodiment of compounds of Formula Ib, R1 
is selected from the group consisting of optionally substituted 
aryl and optionally substituted heteroaryl. 
[0094] In one embodiment of the compounds of Formula 
Ib, Z is N or CH, n is l, E-Rl5 is N or CH, KiRl6 is N or CH, 
and G-Rl7 is N or CH, provided no more than one of ER”, 
KiRl6 and G-Rl7 is N. In one embodiment, Z is N or CH, n 
is l, and ER”, KiRl6 and G-Rl7 are CH. 
[0095] In one embodiment of the compounds of Formula 
Ib, V, W and Z are CH, U is CRIS, n is l, E-Rl5 is N or CH, 
KiRl 6 is N or CH, and G-Rl7 is N or CH, provided no more 
than one of ER”, KiRl6 and G-Rl7 is N. In another 
embodiment, V, W and Z are CH, U is CRIS, n is l, and ER“, 
KiRl6 and G-Rl7 are CH. 

[0096] In one embodiment of the compounds of Formula 
Ib, Z is N or CH, n is 1, ER“, KiRl6 and G-Rl7 are CH, A 
is iCHzi, M is iNHCHZi, further wherein R1 is option 
ally substituted phenyl. In another embodiment, V, Z, U and 
W are CH, n is l, E-Rl5 is N or CH, KiRl6 is N or CH, and 
G-Rl7 is N or CH, provided no more than one of ER“, 
KiRl6 and G-Rl7 is N. 

[0097] In one embodiment of the compounds of Formula 
Ib, Z is N or CH, n is l, E-Rl5 is N or CH, KiRl6 is N or CH, 
and G-Rl7 is N or CH, provided no more than one of ER“, 
KiRl6 and G-Rl7 is N, and R1 is phenyl optionally substi 
tuted With one or more substituents selected from the group 

consisting of halogen, 40H, iNH2, iNO2, iCN, option 
ally substituted loWer alkyl and 40R”, Where R29 is 
selected from the group consisting of optionally substituted 
loWer alkyl, optionally substituted cycloalkyl, optionally sub 
stituted heterocycloalkyl, optionally substituted aryl and 
optionally substituted heteroaryl. 
[0098] In one embodiment of the compounds of Formula 
Ib, V, Z, U andW are CH, n is 1, ER”, KiRl6 and G-Rl7 are 
CH, A is iCH2i, M is iNHCHZ, and R1 is optionally 
substituted phenyl, further wherein R1 is phenyl optionally 
substituted With one or more substituents selected from the 

group consisting of halogen, 40H, iNHZ, iNOZ, iCN, 
optionally substituted loWer alkyl and iOR29, Where R29 is 
selected from the group consisting of optionally substituted 
loWer alkyl, optionally substituted cycloalkyl, optionally sub 
stituted heterocycloalkyl, optionally substituted aryl and 
optionally substituted heteroaryl. 
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[0099] In one embodiment of the compounds of Formula 
Ib, V, W and Z are CH, U is CR18,nis l,E-R15,KiRl6 and 
G-Rl7 are CH, A is 4CH2i, M is iNHCHZ, and R1 is 
optionally substituted phenyl, further wherein R1 is phenyl 
optionally substituted With one or more substituents selected 

from the group consisting of halogen, 40H, iNHZ, iNO2, 
4CN, optionally substituted loWer alkyl and iORzg, Where 
R29 is selected from the group consisting of optionally sub 
stituted loWer alkyl, optionally substituted cycloalkyl, option 
ally substituted heterocycloalkyl, optionally substituted aryl 
and optionally substituted heteroaryl. 
[0100] In one embodiment of the compounds of Formula 
Ib, When n is l, and E, K and G are C, at least one of R15, R16 
and R17 is other than hydrogen. In another embodiment, n is 
1, one of E, K, and G are N and the other tWo of E, K, and G 
are C and at least one of R15, R16 and R17 is other than 
hydrogen. In another embodiment, n is l, E, K and G are C, 
and at least one of R15, R16 and R17 is other than hydrogen. 
[0101] In one embodiment of the compounds of Formula 
Ib, n is 1,V and W are CH, U and Z are independently CRIS, 
one of E, K, and G are N and the other tWo of E, K, and G are 
C and at least one ofRls, R16 and R17 is other than hydrogen. 
In another embodiment, n is l, V and W are CH, U and Z are 
independently CRl 8, E, K and G are C, and at least one of R15 , 
R16 and R17 is other than hydrogen. 
[0102] In one embodiment of the compounds of Formula 
Ib, n is 1, one ofE, K, and G are N and the other tWo ofE, K, 
and G are C, at least one of R15, R16 and R17 is other than 
hydrogen, A is 4CH2i, M is iNHCHZi, further wherein 
R1 is optionally substituted phenyl. In another embodiment, n 
is l, E, K, and G are C, at least one ofRls, R16 and R17 is other 
than hydrogen, A is 4CH2i, M is iNHCHZi, further 
wherein R1 is optionally substituted phenyl. 
[0103] In one embodiment of the compounds of Formula 
Ib, nis 1,V, Z,UandWare CH, one ofE, K, andGareNand 
the other tWo ofE, K, and G are C and at least one ofRls, R16 
and R17 is other than hydrogen. In another embodiment, V, Z, 
U and W are CH, E, K and G are C, and at least one ofRls, R16 
and R17 is other than hydrogen. 
[0104] In one embodiment of the compounds of Formula 
Ib, Z is CRIS, wherein R18 is other than hydrogen, n is l, 
E-Rl5 is N or CH, KiRl6 is N or CH and G-Rl7 is N or CH. 
In another embodiment, Z is CRl 8, wherein R1 8 is other than 
hydrogen, n is l, and ER”, KiRl6 and G-Rl7 are CH. In 
another embodiment, Z is CRIS, wherein R18 is other than 
hydrogen, U is CRIS, V and W are CH, n is l, and ER”, 
KiRl6 and G-Rl7 are CH, further Wherein U is CH. 
[0105] In one embodiment of the compounds of Formula 
Ib, Z is CRIS, wherein R18 is other than hydrogen, n is 1, 
ER“, KiRl6 and G-Rl7 are CH, A is 4CH2i, M is 
iNHCHZi, further wherein R1 is optionally substituted 
phenyl. In a further embodiment, Z is CRIS, wherein R18 is 
other than hydrogen, U is CRIS, V and W are CH, n is 1, 
ER“, KiRl6 and G-Rl7 are CH, A is 4CH2i, M is 
iNHCHZi, further wherein R1 is optionally substituted 
phenyl. In a further embodiment, Z is CRIS, wherein R18 is 
other than hydrogen, V, U and W are CH, n is 1, ER”, 
KiRl 6 and G-Rl7 are CH, A is 4CH2i, M is iNHCHZi, 
further wherein R1 is optionally substituted phenyl. 
[0106] In one embodiment of the compounds of Formula 
Ib, U is CRIS, wherein R18 is other than hydrogen, n is l, 
E-Rl5 is N or CH, KiRl6 is N or CH and G-Rl7 is N or CH. 
In another embodiment, U is CRl 8, wherein R18 is other than 
hydrogen, n is l, and ER”, KiRl6 and G-Rl7 are CH. In 
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another embodiment, U is CRIS, wherein R18 is other than 
hydrogen, Z is CRIS, V and W are CH, n is 1, and E-Rls, 
KiRl6 and G-Rl7 are CH, further Wherein Z is CH. 

[0107] In one embodiment of the compounds of Formula 
Ib, U is CRIS, wherein R18 is other than hydrogen, n is 1, 
E-Rls, KiRl6 and G-Rl7 are CH, A is 4CH2i, M is 
iNHCHzi, further wherein R1 is optionally substituted 
phenyl. In a further embodiment, U is CRIS, wherein R18 is 
other than hydrogen, Z is CRIS, V andW are CH, n is 1, E-Rls, 
KiRl 6 and G-Rl7 are CH, A is %H2i, M is iNHCHzi, 
further wherein R1 is optionally substituted phenyl. In a fur 
ther embodiment, U is CRl 8, wherein R1 8 is other than hydro 
gen, V, Z and W are CH, n is 1, E-Rls, KiRl6 and G-Rl7 are 
CH, A is iCHzi, M is iNHCHZi, further wherein R1 is 
optionally substituted phenyl. 
[0108] In one embodiment of the compounds of Formula 
Ib, further to any of the above embodiments, R15, R1 6 and R17 
are independently selected from the group consisting of halo 
gen, iOH, loWer alkyl, ?uoro substituted loWer alkyl, loWer 
alkoxy, and ?uoro substituted loWer alkoxy. Further to any of 
these embodiments R1 is phenyl optionally substituted With 
one or more substituents selected from the group consisting 

of halogen, iOH, iNHZ, iNO2, 4CN, optionally substi 
tuted loWer alkyl and 40R”, Where R29 is selected from the 
group consisting of optionally substituted loWer alkyl, 
optionally substituted cycloalkyl, optionally substituted het 
erocycloalkyl, optionally substituted aryl and optionally sub 
stituted heteroaryl. 
[0109] In one embodiment of the compounds of Formula 
Ib, further to any of the above embodiments, R18 is selected 
from the group consisting of halogen, ‘OH, optionally sub 
stituted loWer alkyl and iORzg, Where R29 is selected from 
the group consisting of optionally substituted loWer alkyl, 
optionally substituted cycloalkyl, optionally substituted het 
erocycloalkyl, optionally substituted aryl and optionally sub 
stituted heteroaryl. Further to any of these embodiments, R1 is 
phenyl optionally substituted With one or more substituents 
selected from the group consisting of halogen, iOH, iNHZ, 
iNOZ, 4CN, optionally substituted loWer alkyl and 
iORzg, Where R29 is selected from the group consisting of 
optionally substituted loWer alkyl, optionally substituted 
cycloalkyl, optionally substituted heterocycloalkyl, option 
ally substituted aryl and optionally substituted heteroaryl. 
[0110] In another embodiment of compounds of Formula 
Ib, M is a bond and R1 is other than thiophenyl. 

[0111] In another embodiment of the compounds of For 
mula Ib, Z is N or CR1 8 wherein R18 is not hydrogen. Further 
to this embodiment, as alloWed in the description of Formula 
Ib, E is NRl5 or CRIS, K is NRl6 or CR16 and G is CR”, or 
combinations thereof, Wherein at least one of R15, R16 and 
R17 is not hydrogen. 
[0112] The compounds of Formula Ib, and all sub-embodi 
ments detailed herein, may be used to treat a subject suffering 
from or at risk of a Kit and/or Fms protein kinase mediated 
disease or condition, such as those disclosed in this applica 
tion. 

[0113] In one embodiment, a compound of Formula I has a 
structure according to the folloWing sub-generic structure, 
Formula Ig, 
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Formula Ig 
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all salts, prodrugs, tautomers, and isomers thereof, 
Wherein: 

[0114] 
CR34; 

[0115] 
CR35; 

[0116] Al is selected from the group consisting of 
4CH2i and 4C(O)i; 

[0117] M3 is selected from the group consisting of a 
bond, iNR39i, iSi, ADi, iNR39CH2i, 
iNR39CH(R4O)i, iSCHZi, ADCHZi, %(O) 
NR39i, iS(O)2NR39i, %H2NR39i, %H(R4O) 
NR39i, iNR39C(O)i, and iNR39S(O)2i; 

[0118] n is 0 or 1; 
[0119] V is 0,1,2 or 3; 
[0120] F1 and II are bothC or one ofFl and I1 is C andthe 

other ofFl and I1 is N; 
[0121] El and K1 are selected from C, N, O or S; 
[0122] G1 is selected from C or N; 

[0123] Wherein 
[0124] Whennis 1, F1 and II are C, and E1, G1 and 
K1 are C, or any one ofEl, G1 and K1 is N and the 
other tWo of E1, G1 and K1 are C, provided that 
when E, G1 or K1 is N, R36, R37 and R38, respec 
tively, are absent. 

[0125] Whenn is 0 and F1 and II are both C, then one 
ofEl and K1 is C orN and the other ofEl and K1 is 
C, N, O or S, provided both El and K1 are not C, and 
provided that When both El and K1 are N, one of 
R36 and R37 is absent, and provided that When one 
of El and K1 are N and the other is O or S, R36 and 
R37 are absent, 

[0126] When n is 0, one of F1 and I1 is N and the 
other of F1 and I1 is C, then one ofEl and K1 is N 
and the other of El and K1 is C, or both El and K1 
are C, provided that When E 1 is N, R36 is absent and 
When K1 is N, R37 is absent; 

[0127] Cy is selected from the group consisting of 
cycloalkyl, heterocycloalkyl, aryl and heteroaryl; 

[0128] R34 and R35 are independently selected from the 
group consisting of hydrogen, 40R“, iSR‘u, 
iNHR‘u, iNR4lR4l, iNR39C(O)R4l, iNR39S(O) 
2R41, halogen, loWer alkyl, cycloalkyl, heterocy 
cloalkyl, aryl and heteroaryl, Wherein loWer alkyl is 
optionally substituted With one or more substituents 
selected from the group consisting of ?uoro, loWer 
alkoxy, ?uoro substituted loWer alkoxy, loWer alkylthio, 
?uoro substituted loWer alkylthio, mono-alkylamino, di 
alkylamino, cycloalkyl, heterocycloalkyl, aryl, and het 
eroaryl, Wherein cycloalkyl, heterocycloalkyl, aryl, and 

Z1 is selected from the group consisting of N and 

U1 is selected from the group consisting of N and 
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heteroaryl as R34 or R35, or as substituents of loWer alkyl 
are optionally substituted With one or more substituents 

selected from the group consisting of iOH, iNHZ, 
4CN, iNOZ, iS(O)2NH2, iC(O)NH2, iOR42, 
iSR42, iNHR42, iNR42R42, iNR39C(O)R42, 
iNR39S(O)2R42, iS(O)2R42, halogen, loWer alkyl, 
?uoro substituted loWer alkyl, and cycloalkylamino; 

[0129] R45 at each occurrence is independently selected 
from the group consisting of 40R“, iSR‘u, 
iNHR‘u, iNR4lR4l, iNR39C(O)R4l, iNR39S(O) 
2R41, halogen, loWer alkyl, cycloalkyl, heterocy 
cloalkyl, aryl and heteroaryl, Wherein loWer alkyl is 
optionally substituted With one or more substituents 
selected from the group consisting of ?uoro, loWer 
alkoxy, ?uoro substituted loWer alkoxy, loWer alkylthio, 
?uoro substituted loWer alkylthio, mono-alkylamino, di 
alkylamino, cycloalkyl, heterocycloalkyl, aryl, and het 
eroaryl, Wherein cycloalkyl, heterocycloalkyl, aryl, and 
heteroaryl as R45, or as substituents of loWer alkyl are 
optionally substituted With one or more substituents 

selected from the group consisting of iOH, iNHZ, 
4CN, iNOz, iS(O)2NH2, iC(O)NH2, iOR42, 
iSR42, iNHR42, iNR42R42, iNR39C(O)R42, 
iNR39S(O)2R42, iS(O)2R42, halogen, loWer alkyl, 
?uoro substituted loWer alkyl, and cycloalkylamino; 

[0130] R36 is selected from the group consisting of 
hydrogen, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, and ?uoro substituted loWer alkoxy 
When E1 is C, is absent When E1 is O or S or When n:l 
and E1 is N, and is absent or selected from the group 
consisting of hydrogen, loWer alkyl, and ?uoro substi 
tuted loWer alkyl When n:0 and E l is N; 

[0131] R37 is selected from the group consisting of 
hydrogen, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, and ?uoro substituted loWer alkoxy 
When K1 is C, is absent When K1 is O or S or When n:l 
and K1 is N, and is absent or selected from the group 
consisting of hydrogen, loWer alkyl, and ?uoro substi 
tuted loWer alkyl When n:0 and K1 is N; 

[0132] R38 is selected from the group consisting of 
hydrogen, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, and ?uoro substituted loWer alkoxy 
When G1 is C, or is absent When G1 is N; 

[0133] R39 at each occurrence is independently selected 
from the group consisting of hydrogen and loWer alkyl; 

[0134] R49 is selected from the group consisting of loWer 
alkyl, and ?uoro substituted loWer alkyl; 

[0135] R41 is selected from the group consisting of loWer 
alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, 
Wherein loWer alkyl is optionally substituted With one or 
more substituents selected from the group consisting of 
?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, 
loWer alkylthio, ?uoro substituted loWer alkylthio, 
mono-alkylamino, di-alkylamino, cycloalkyl, heterocy 
cloalkyl, aryl, and heteroaryl, Wherein cycloalkyl, het 
erocycloalkyl, aryl, and heteroaryl as R41 or as substitu 
ents of loWer alkyl are optionally substituted With one or 
more substituents selected from the group consisting of 

ADH, iNHz, %N, iNOZ, iS(O)2NH2, %(O) 
NH2, ADR“, iSR42, iNHR42, iNR42R42, 
iNR39C(O)R42, iNR39S(O)2R42, iS(O)2R42, halo 
gen, loWer alkyl, ?uoro substituted loWer alkyl, and 
cycloalkylamino; and 
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[0136] R42 at each occurrence is independently selected 
from the group consisting of loWer alkyl, heterocy 
cloalkyl and heteroaryl, Wherein loWer alkyl is option 
ally substituted With one or more substituents selected 
from the group consisting of ?uoro, loWer alkoxy, ?uoro 
substituted loWer alkoxy, loWer alkylthio, ?uoro substi 
tuted loWer alkylthio, mono-alkylamino, di-alkylamino, 
and cycloalkylamino. 

[0137] In one embodiment of compounds of Formula lg, n 
is 1, G1 and K1 are C, and E is N or C, preferably Wherein E is 
C 

[0138] In one embodiment of compounds of Formula lg, 
M3 is selected from the group consisting of iNR39i, 
40*, iNR39CH2i, iNR39CH(R4O)i, iSCHZi, 
4OCH2i, 4CH2NR39i, iNR39C(O)i, and iNR39S 
(Obi, preferably Wherein M3 is iNR3 9CHZi, iNR3 9CH 
(R4O)i, iSCHZi, 4OCH2i, or 4CH2NR39i. 
[0139] In one embodiment of compounds of Formula lg, n 
is 1, G1 and K1 are C, and E is N or C, preferably Wherein E is 
C, and M3 is selected from the group consisting of iNR3 9*, 
40*, iNR39CH2i, iNR39CH(R4O)i, iSCHZi, 
4OCH2i, 4CH2NR39i, iNR39C(O)i, and iNR39S 
(Obi, preferably Wherein M3 is iNR3 9CHZi, iNR3 9CH 
(R4O)i, iscnzi, 4OCH2i, or 4CH2NR39i. 
[0140] In one embodiment of compounds of Formula Ig, 
each R45 is selected from the group consisting of iOH, 
iNHZ, iCN, iNOZ, halogen, loWer alkyl, ?uoro substi 
tuted loWer alkyl, loWer alkoxy, ?uoro substituted loWer 
alkoxy, loWer thioalkyl, ?uoro substituted loWer thioalkyl, 
mono-alkylamino, di-alkylamino and cycloalkylamino, pref 
erably Wherein V is 0, l, or 2, also 0 or 1. 
[0141] In one embodiment of compounds of Formula lg, n 
is 1, G1 and K1 are C, and E is N or C, preferably Wherein E is 
C, M3 is selected from the group consisting of iNR39i, 
40*, iNR39CH2i, iNR39CH(R4O)i, iSCHZi, 
4OCH2i, 4CH2NR39i, iNR39C(O)i, and iNR39S 
(Obi, preferably Wherein M3 is iNR3 9CHZi, iNR3 9CH 
(R4O)i, iSCHZi, 4OCH2i, or iCH2NR3 9*, and each 
R45 is selected from the group consisting of 40H, iNH2, 
4CN, iNOZ, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
thioalkyl, ?uoro substituted loWer thioalkyl, mono-alky 
lamino, di-alkylamino and cycloalkylamino, preferably 
Wherein V is 0, l, or 2, also 0 or 1. 
[0142] In one embodiment of compounds of Formula Ig, Z 1 
is CR34, Ul is CR35, and R34 and R35 are both hydrogen. In 
one embodiment, Z1 is CR34, Ul is CR“, and R34 and R35 are 
independently selected from the group consisting of hydro 
gen, 4OR4I, halogen, loWer alkyl, cycloalkyl, heterocy 
cloalkyl, aryl and heteroaryl, Wherein cycloalkyl, heterocy 
cloalkyl, aryl and heteroaryl are optionally substituted With 
one or more substituents selected from the group consisting 

of 40H, iNH2, iCN, iNO2, iS(O)2NH2, 4C(O)NH2, 
40R“, iSR42, iNHR42, iNR42R42, iNR39C(O)R42, 
iNR39S(O)2R42, iS(O)2R42, halogen, loWer alkyl, ?uoro 
substituted loWer alkyl, and cycloalkylamino, and Wherein 
loWer alkyl is optionally substituted With one or more sub 
stituents selected from the group consisting of ?uoro, loWer 
alkoxy, ?uoro substituted loWer alkoxy, loWer alkylthio, 
?uoro substituted loWer alkylthio, mono-alkylamino, 
di-alkylamino, and cycloalkylamino. In a further embodi 
ment, one of R34 and R35 is hydrogen, and the other of R3 4 and 
R35 is selected from the group consisting of hydrogen, halo 
gen, loWer alkyl, loWer alkoxy, aryl and heteroaryl, Wherein 
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aryl and heteroaryl are optionally substituted With one or 
more substituents selected from the group consisting of 

iOH, iNHZ, iCN, iNOz, iS(O)2NH2, %(O)NH2, 
iOR42, iSR42, iNHR42, iNR42R42, iNR39C(O)R42, 
iNR39S(O)2R42, iS(O)2R42, halogen, loWer alkyl, ?uoro 
substituted loWer alkyl, and cycloalkylamino, and Wherein 
loWer alkyl and loWer alkoxy are optionally substituted With 
one or more substituents selected from the group consisting 
of ?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
alkylthio, ?uoro substituted loWer alkylthio, mono-alky 
lamino, di-alkylamino, and cycloalkylamino, further Wherein 
the other of R34 and R35 is selected from the group consisting 
of halogen, loWer alkyl, and loWer alkoxy, Wherein loWer 
alkyl and loWer alkoxy are optionally substituted With one or 
more substituents selected from the group consisting of 
?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
alkylthio, ?uoro substituted loWer alkylthio, mono-alky 
lamino, di-alkylamino, and cycloalkylamino. 
[0143] In one embodiment of compounds of Formula Ig, 
each R45 is independently selected from the group consisting 
of 40H, iNHZ, 4CN, iNOZ, halogen, loWer alkyl, ?uoro 
substituted loWer alkyl, loWer alkoxy, ?uoro substituted loWer 
alkoxy, loWer thioalkyl, ?uoro substituted loWer thioalkyl, 
mono-alkylamino, di-alkylamino and cycloalkylamino, pref 
erably Wherein V is 0, l, or 2, also 0 or 1, Z1 is CR34, Ul is 
CR“, and R34 and R35 are independently selected from the 
group consisting of hydrogen, 40R“, halogen, loWer alkyl, 
cycloalkyl, heterocycloalkyl, aryl and heteroaryl, Wherein 
cycloalkyl, heterocycloalkyl, aryl and heteroaryl are option 
ally substituted With one or more substituents selected from 

the group consisting of 40H, iNHZ, iCN, iNO2, 
iS(O)2NH2, iC(O)NH2, iOR42, iSR42, iNHR42, 
iNR42R42, iNR39C(O)R42, iNR39S(O)2R42, iS(O) 
2R42, halogen, loWer alkyl, ?uoro substituted loWer alkyl, and 
cycloalkylamino, and Wherein loWer alkyl is optionally sub 
stituted With one or more substituents selected from the group 
consisting of ?uoro, loWer alkoxy, ?uoro substituted loWer 
alkoxy, loWer alkylthio, ?uoro substituted loWer alkylthio, 
mono-alkylamino, di-alkylamino, and cycloalkylamino. In a 
further embodiment, both of R34 and R35 are hydrogen. 
[0144] In one embodiment of compounds of Formula Ig, 
each R45 is selected from the group consisting of 40H, 
iNHZ, iCN, iNOZ, halogen, loWer alkyl, ?uoro substi 
tuted loWer alkyl, loWer alkoxy, ?uoro substituted loWer 
alkoxy, loWer thioalkyl, ?uoro substituted loWer thioalkyl, 
mono-alkylamino, di-alkylamino and cycloalkylamino, pref 
erably Wherein V is 0, l, or 2, also 0 or 1, Z1 is CR34, Ul is 
CR3 5 , one of R3 4 and R3 5 is hydrogen, and the other of R3 4 and 
R35 is selected from the group consisting of hydrogen, halo 
gen, loWer alkyl, loWer alkoxy, aryl and heteroaryl, Wherein 
aryl and heteroaryl are optionally substituted With one or 
more substituents selected from the group consisting of 

iOH, iNHZ, iCN, iNOz, iS(O)2NH2, %(O)NH2, 
iOR42, iSR42, iNHR42, iNR42R42, iNR39C(O)R42, 
iNR39S(O)2R42, iS(O)2R42, halogen, loWer alkyl, ?uoro 
substituted loWer alkyl, and cycloalkylamino, and Wherein 
loWer alkyl and loWer alkoxy are optionally substituted With 
one or more substituents selected from the group consisting 
of ?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
alkylthio, ?uoro substituted loWer alkylthio, mono-alky 
lamino, di-alkylamino, and cycloalkylamino, further Wherein 
the other of R3 4 and R35 is selected from the group consisting 
of halogen, loWer alkyl, and loWer alkoxy, Wherein loWer 
alkyl and loWer alkoxy are optionally substituted With one or 
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more substituents selected from the group consisting of 
?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
alkylthio, ?uoro substituted loWer alkylthio, mono-alky 
lamino, di-alkylamino, and cycloalkylamino. 
[0145] In one embodiment of compounds of Formula lg, n 
is 1, G1 and K1 are C, and E is N or C, preferably Wherein E is 
C, M3 is selected from the group consisting of iNRwi, 
40*, iNR39CH2i, iNR39CH(R4O)i, iSCHZi, 
4OCH2i, 4CH2NR39i, iNR39C(O)i, and iNR39S 
(Obi, preferably Wherein M3 is iNR3 9CHZi, iNR3 9CH 
(R4O)i, iSCHZi, 4OCH2i, or iCH2NR3 9*, each R45 
is selected from the group consisting of 40H, iNHZ, 
4CN, iNOZ, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
thioalkyl, ?uoro substituted loWer thioalkyl, mono-alky 
lamino, di-alkylamino and cycloalkylamino, preferably 
WhereinV is 0, l, or 2, also 0 or 1, Z1 is CR34, Ul is CR35, and 
R34 and R35 are both hydrogen. 
[0146] In one embodiment of compounds of Formula lg, n 
is 1, G1 and K1 are C, and E is N or C, preferably Wherein E is 
C, M3 is selected from the group consisting of iNRwi, 
40*, iNR39CH2i, iNR39CH(R4O)i, iSCHZi, 
4OCH2i, 4CH2NR39i, iNR39C(O)i, and iNR39S 
(Obi, preferably Wherein M3 is iNR3 9CHZi, iNR3 9CH 
(R4O)i, iSCHZi, 4OCH2i, or iCH2NR39i, each R45 
is selected from the group consisting of 40H, iNHZ, 
4CN, iNOZ, halogen, loWer alkyl, ?uoro substituted loWer 
alkyl, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
thioalkyl, ?uoro substituted loWer thioalkyl, mono-alky 
lamino, di-alkylamino and cycloalkylamino, preferably 
WhereinV is 0, l, or 2, also 0 or 1, Z1 is CR34 and U1 is CR“, 
and R34 and R35 are independently selected from the group 
consisting of hydrogen, 40R“, halogen, loWer alkyl, 
cycloalkyl, heterocycloalkyl, aryl and heteroaryl, Wherein 
cycloalkyl, heterocycloalkyl, aryl and heteroaryl are option 
ally substituted With one or more substituents selected from 

the group consisting of 40H, iNHZ, iCN, iNO2, 
iS(O)2NH2, iC(O)NH2, iOR42, iSR42, iNHR42, 
iNR42R42, iNR39C(O)R42, iNR39S(O)2R42, iS(O) 
2R42, halogen, loWer alkyl, ?uoro substituted loWer alkyl, and 
cycloalkylamino, and Wherein loWer alkyl is optionally sub 
stituted With one or more substituents selected from the group 
consisting of ?uoro, loWer alkoxy, ?uoro substituted loWer 
alkoxy, loWer alkylthio, ?uoro substituted loWer alkylthio, 
mono-alkylamino, di-alkylamino, and cycloalkylamino. In a 
further embodiment, one of R34 and R35 is hydrogen, and the 
other of R34 and R35 is selected from the group consisting of 
halogen, loWer alkyl, loWer alkoxy, aryl and heteroaryl, 
Wherein aryl and heteroaryl are optionally substituted With 
one or more substituents selected from the group consisting 

of 40H, iNH2, iCN, iNO2, iS(O)2NH2, 4C(O)NH2, 
40R“, iSR42, iNHR42, iNR42R42, iNR39C(O)R42, 
iNR39S(O)2R42, iS(O)2R42, halogen, loWer alkyl, ?uoro 
substituted loWer alkyl, and cycloalkylamino, and Wherein 
loWer alkyl and loWer alkoxy are optionally substituted With 
one or more substituents selected from the group consisting 
of ?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
alkylthio, ?uoro substituted loWer alkylthio, mono-alky 
lamino, di-alkylamino, and cycloalkylamino, further Wherein 
the other of R34 and R35 is selected from the group consisting 
of halogen, loWer alkyl, and loWer alkoxy, Wherein loWer 
alkyl and loWer alkoxy are optionally substituted With one or 
more substituents selected from the group consisting of 
?uoro, loWer alkoxy, ?uoro substituted loWer alkoxy, loWer 
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alkylthio, ?uoro substituted lower alkylthio, mono-alky 
lamino, di-alkylamino, and cycloalkylamino, further wherein 
R34 is hydrogen. 
[0147] The compounds of Formula Ig, and all sub-embodi 
ments detailed herein, may be used to treat a subject suffering 
from or at risk of a Kit and/or Fms protein kinase mediated 
disease or condition, such as those disclosed in this applica 
tion. 

[0148] In certain embodiments of the above compounds, 
compounds are excluded Where N (except Where N is a het 
eroaryl ring atom), O, or S is bound to a carbon that is also 
bound to N (except Where N is a heteroaryl ring atom), O, or 
S; or Where N (except Where N is a heteroaryl ring atom), O, 
C(S), C(O), or 8(0)” (n is 0-2) is bound to an alkene carbon of 
an alkenyl group or bound to an alkyne carbon of an alkynyl 
group; accordingly, in certain embodiments compounds 
Which include linkages such as the folloWing are excluded 
from the present invention: iNRiCHZiNRi, 
iO%H2iNRi, iS%H2iNRi, iNR%H2i 
Oi, iO%H2A)i, iS%H2A)i, iNR%H2i 
Si, ADiCH2iSi, iS%H2iSi, iNRi 
CH:CHi, iCH:CHiNRi, iNR%ECi, 
*CECiNRi, A)%H:CHi, iCH:CHA)i, 
iO%ECi, %ECA)i, iS(O)O_2%H:CHi, 

[0149] In another aspect, the invention provides methods 
for treating a c-kit-mediated disease or condition in an animal 
subject (eg a mammal such as a human, other primates, 
sports animals, animals of commercial interest such as cattle, 
farm animals such as horses, or pets such as dogs and cats), 
e.g., a disease or condition characterized by abnormal c-kit 
activity (e. g. kinase activity). Invention methods involve 
administering to the subject suffering from or at risk of a 
c-kit-mediated disease or condition an effective amount of a 
compound of Formula I, Formula Ia, Formula lb, or Formula 
I g, and all sub -embodiments thereof. In one embodiment, the 
c-kit mediated disease is selected from the group consisting 
of malignancies, including mast cell tumors, small cell lung 
cancer, testicular cancer, gastrointestinal stromal tumors 
(GISTs), glioblastoma, astrocytoma, neuroblastoma, carci 
nomas of the female genital tract, sarcomas of neuroectoder 
mal origin, colorectal carcinoma, carcinoma in situ, SchWann 
cell neoplasia associated With neuro?bromatosis, acute 
myelocytic leukemia, acute lymphocytic leukemia, chronic 
myelogenous leukemia, mastocytosis, melanoma, and canine 
mast cell tumors, and in?ammatory diseases, including 
asthma, rheumatoid arthritis, allergic rhinitis, multiple scle 
rosis, in?ammatory boWel syndrome, transplant rejection, 
and hypereosinophilia. 
[0150] In a related aspect, compounds of Formula I, For 
mula Ia, Formula lb, or Formula Ig, and all sub-embodiments 
thereof, can be used in the preparation of a medicament for the 
treatment of a c-kit-mediated disease or condition selected 
from the group consisting of malignancies, including mast 
cell tumors, small cell lung cancer, testicular cancer, gas 
trointestinal stromal tumors (GISTs), glioblastoma, astrocy 
toma, neuroblastoma, carcinomas of the female genital tract, 
sarcomas of neuroectodermal origin, colorectal carcinoma, 
carcinoma in situ, SchWann cell neoplasia associated With 
neuro?bromatosis, acute myelocytic leukemia, acute lym 
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phocytic leukemia, chronic myelogenous leukemia, masto 
cytosis, melanoma, and canine mast cell tumors, and in?am 
matory diseases, including asthma, rheumatoid arthritis, 
allergic rhinitis, multiple sclerosis, in?ammatory boWel syn 
drome, transplant rejection, and hypereosinophilia. 
[0151] In a further aspect, the invention provides methods 
for treating a c-fms-mediated disease or condition in an ani 
mal subject (eg a mammal such as a human, other primates, 
sports animals, animals of commercial interest such as cattle, 
farm animals such as horses, or pets such as dogs and cats), 
e.g., a disease or condition characterized by abnormal c-fms 
activity (eg kinase activity). Invention methods involve 
administering to the subject suffering from or at risk of a 
c-fms-mediated disease or condition an effective amount of 
compound of Formula I, Formula Ia, Formula lb, or Formula 
Ig, and all sub-embodiments thereof. In one embodiment, the 
c-fms mediated disease is selected from the group consisting 
of immune disorders, including rheumatoid arthritis, sys 
temic lupus erythematosis (SLE), Wegener’s granulomatosis, 
and transplant rejection, in?ammatory diseases including 
Chronic Obstructive Pulmonary Disease (COPD), emphy 
sema, and atherosclerosis, metabolic disorders, including 
insulin resistance, hyperglycemia, and lipolysis, disorders of 
bone structure or mineralization, including osteoporosis, 
increased risk of fracture, hypercalcemia, and bone 
metastases, kidney diseases, including nephritis (e.g. glom 
erulonephritis, interstitial nephritis, Lupus nephritis), tubular 
necrosis, diabetes-associated renal complications, and hyper 
trophy and cancers, including multiple myeloma, acute 
myeloid leukemia, chronic myeloid leukemia (CML), breast 
cancer, and ovarian cancer. 

[0152] In a related aspect, compounds of Formula I, For 
mula Ia, Formula lb, or Formula Ig, and all sub-embodiments 
thereof, can be used in the preparation of a medicament for the 
treatment of a c-fms-mediated disease or condition selected 
from the group consisting of immune disorders, including 
rheumatoid arthritis, systemic lupus erythematosis (SLE), 
Wegener’s granulomatosis, and transplant rejection, in?am 
matory diseases including Chronic Obstructive Pulmonary 
Disease (COPD), emphysema, and atherosclerosis, meta 
bolic disorders, including insulin resistance, hyperglycemia, 
and lipolysis, disorders of bone structure or mineralization, 
including osteoporosis, increased risk of fracture, hypercal 
cemia, and bone metastases, kidney diseases, including 
nephritis (e.g. glomerulonephritis, interstitial nephritis, 
Lupus nephritis), tubular necrosis, diabetes-associated renal 
complications, and hypertrophy and cancers, including mul 
tiple myeloma, acute myeloid leukemia, chronic myeloid 
leukemia (CML), breast cancer, and ovarian cancer. 

[0153] In a further aspect, the invention provides methods 
for treating a c-fms-mediated and/or c-kit-mediated disease 
or condition in an animal subject (eg a mammal such as a 
human, other primates, sports animals, animals of commer 
cial interest such as cattle, farm animals such as horses, or 
pets such as dogs and cats), e.g., a disease or condition char 
acterized by abnormal c-fms activity and/or c-kit activity (eg 
kinase activity). Invention methods involve administering to 
the subject suffering from or at risk of a c-fms-mediated 
and/or c-kit mediated disease or condition an effective 
amount of compound of Formula I, Formula Ia, Formula lb, 
or Formula Ig, and all sub-embodiments thereof. In one 
embodiment, the c-fms and/or c-kit mediated disease is 
selected from the group consisting of mast cell tumors, small 
cell lung cancer, testicular cancer, gastrointestinal stromal 
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tumors, glioblastoma, astrocytoma, neuroblastoma, carcino 
mas of the female genital tract, sarcomas of neuroectoderrnal 
origin, colorectal carcinoma, carcinoma in situ, SchWann cell 
neoplasia associated With neuro?bromatosis, acute myeloid 
leukemia, acute lymphocytic leukemia, chronic myelogenous 
leukemia, multiple myeloma, mastocytosis, melanoma, 
breast cancer, ovarian cancer, canine mast cell tumors, hyper 
trophy, asthma, rheumatoid arthritis, allergic rhinitis, mul 
tiple sclerosis, in?ammatory boWel syndrome, transplant 
rejection, systemic lupus erythematosis, Wegener’s granulo 
matosis, Chronic Obstructive Pulmonary Disease, emphy 
sema, atherosclerosis, insulin resistance, hyperglycemia, 
lipolysis, hypereosinophilia, osteoporosis, increased risk of 
fracture, hypercalcemia, bone metastases, glomerulonephri 
tis, interstitial nephritis, Lupus nephritis, tubular necrosis, 
and diabetes-associated renal complications. 
[0154] In a related aspect, compounds of Formula I, For 
mula Ia, Formula lb, or Formula lg, and all sub-embodiments 
thereof, can be used in the preparation of a medicament for the 
treatment of a c-fms-mediated and/ or c-kit mediated disease 
or condition selected from the group consisting of mast cell 
tumors, small cell lung cancer, testicular cancer, gastrointes 
tinal stromal tumors, glioblastoma, astrocytoma, neuroblas 
toma, carcinomas of the female genital tract, sarcomas of 
neuroectoderrnal origin, colorectal carcinoma, carcinoma in 
situ, SchWann cell neoplasia associated With neuro?broma 
tosis, acute myeloid leukemia, acute lymphocytic leukemia, 
chronic myelogenous leukemia, multiple myeloma, mastocy 
tosis, melanoma, breast cancer, ovarian cancer, canine mast 
cell tumors, hypertrophy, asthma, rheumatoid arthritis, aller 
gic rhinitis, multiple sclerosis, in?ammatory boWel syn 
drome, transplant rejection, systemic lupus erythematosis, 
Wegener’s granulomatosis, Chronic Obstructive Pulmonary 
Disease, emphysema, atherosclerosis, insulin resistance, 
hyperglycemia, lipolysis, hypereosinophilia, osteoporosis, 
increased risk of fracture, hypercalcemia, bone metastases, 
glomerulonephritis, interstitial nephritis, Lupus nephritis, 
tubular necrosis, and diabetes-associated renal complica 
tions. 

[0155] In another aspect, the invention provides methods of 
using compounds of Formula I, Formula Ia, Formula lb, or 
Formula lg, and all sub-embodiments thereof, as described 
herein (e.g. compounds that have advantageous levels of 
activity and/or selectivity on c-kit, c-fms or both c-kit and 
c-fms). In certain embodiments, the compounds are substi 
tuted at the 3-position of the core bicyclic ring structure 
(aZaindole core) With a substituent group that in order 
includes a ?rst linker bound to a ?rst aryl or heteroaryl group, 
Which is bound to a linker of 1 to 3 atoms bound to a second 
aryl or heteroaryl group. In certain embodiments including 
the just-described 3 -position sub stituent group, the ?rst linker 
is methylene, ethylene, 4C(O)i, 4C(S)i, iOi, iSi, 
or iS(O)2i; the ?rst aryl or heteroaryl group is pyridinyl, 
pyrimidinyl, pyraZinyl, pyridaZinyl, pyrrolyl, imidaZolyl, 
triaZolyl, thiaZolyl, or oxaZolyl; the second linker is methyl 
amino (NHCH2), ethyl amino (NHCHZCHZ), amide (NHC 
(O)), or sulfonamide (N HSOZ); the second aryl or heteroaryl 
group is phenyl, pyridinyl, pyrimidinyl, pyraZinyl, pyridaZi 
nyl, pyrrolyl, imidaZolyl, triaZolyl, thiaZolyl, furanyl, or 
oXaZolyl; the second aryl or heteroaryl group is optionally 
substituted With a loWer alkyl group (e. g. a methyl group, an 
ethyl group, a propyl group, or a butyl group), an alkoxy 
group (eg a methoxy group, an ethoxy group, a propoxy 
group, or a butoxy group), a halo substituted loWer alkyl (e.g. 
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4CH2F, 4CHF2, or iCF3), or halo (e.g. F or Cl). In par 
ticular embodiments, the second aryl or heteroaryl group is a 
6-membered ring; the 6-membered ring is substituted at the 
para position; the 6-membered ring is substituted at the meta 
position; the 6-membered ring is substituted at the ortho 
position; or the 6-membered ring is substituted at the meta 
and para positions. In particular embodiments, the second 
aryl or heteroaryl group is a 5-membered ring; the 5-mem 
bered ring is substituted at a position adjacent to the atom 
bound to the second linker; or the 5-membered ring is substi 
tuted at a position not adjacent to the atom bound to the 
second linker. In particular embodiments, the 3-position sub 
stitutent group is the only non-hydrogen substitutent on the 
aZaindole core. 

[0156] In particular embodiments, the compound has an 
IC5O ofless than 100 nM, less than 50 nM, less than 20 nM, 
less than 10 nM, or less than 5 nM as determined in a gener 
ally accepted kinase activity assay. In certain embodiments, 
the selectivity of the compound is such that the compound is 
at least 2-fold, 5-fold, 10-fold, or 100-fold more active on 
c-kit than on Ret, PDGF, or both Ret and PDGF. In certain 
embodiments, the selectivity of the compound is such that the 
compound is at least 2-fold, 5-fold, 10-fold, or 100-fold more 
active on c-kit than on c-fms. In certain embodiments, the 
selectivity of the compound is such that the compound is at 
least 2-fold, 5-fold, 10-fold, or 100-fold more active on c-fms 
than on c-kit. In certain embodiments, the compound has in 
combination each pairing of activity (e. g. ICSO) and/ or selec 
tivity as speci?ed in this paragraph. 
[0157] In particular embodiments, the compound has an 
IC5O ofless than 100 nM, less than 50 nM, less than 20 nM, 
less than 10 nM, or less than 5 nM as determined in a gener 
ally accepted kinase activity assay for c-kit, c-fms, or both 
c-kit and c-fms kinase activity. In certain embodiments, the 
selectivity of the compound is such that the compound is at 
least 2-fold, 5-fold, 10-fold, or 100-fold more active on c-kit, 
c-fms, or both c-kit and c-fms than on Ret, PDGF, or both Ret 
and PDGF. 
[0158] An additional aspect of this invention relates to 
compositions that include a therapeutically effective amount 
of a compound of Formula I (including Formula Ia, Ib, Ig and 
all sub-embodiments thereof) and at least one pharmaceuti 
cally acceptable carrier, excipient, and/or diluent. The com 
position can include a plurality of different pharmacologi 
cally active compounds, Which can include a plurality of 
compounds of Formula I (including Formula Ia, Ib, Ig and all 
sub -embodiments thereof). 
[0159] In a related aspect, the invention provides kits that 
include a composition as described herein. In particular 
embodiments, the composition is packaged, e.g., in a vial, 
bottle, ?ask, Which may be further packaged, e.g., Within a 
box, envelope, or bag; the composition is approved by the 
Us. Food and Drug Administration or similar regulatory 
agency for administration to a mammal, e.g., a human; the 
composition is approved for administration to a mammal, 
e.g., a human, for a c-kit- and/or c-fms-mediated disease or 
condition; the kit of the invention includes Written instruc 
tions on use and/or other indication that the composition is 
suitable or approved for administration to a mammal, e.g., a 
human, for a c-kit- and/or c-fms-mediated disease or condi 
tion; the composition is packaged in unit dose or single dose 
form, e.g., single dose pills, capsules, or the like. 
[0160] The invention also provides a method for identify 
ing or developing additional compounds active on c-kit and 
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c-fms, e.g., improved modulators, by determining Whether 
any of a plurality of test compounds of Formula I, Formula Ia, 
Formula lb, or Formula Ig, and all sub-embodiments thereof, 
active on c-kit and c-fms provides an improvement in one or 
more desired pharmacologic properties relative to a reference 
compound active on c-kit and c-fms, and selecting a com 
pound If any, that has an improvement in the desired phar 
macologic property, thereby providing an improved modula 
tor. 

[0161] In particular aspects of modulator development, the 
desired pharmacologic property is serum half-life longer than 
2 hr or longer than 4 hr or longer than 8 hr, aqueous solubility, 
oral bioavailability more than 10%, or oral bioavailability 
more than 20%. 

[0162] Furthermore, in particular aspects of modulator 
development, the process can be repeated multiple times, i.e., 
multiple rounds of preparation of derivatives and/or selection 
of additional related compounds and evaluation of such fur 
ther derivatives of related compounds can be carried out, e.g., 
l, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more additional rounds. 
[0163] In another aspect, the present invention also pro 
vides a method for modulating c-kit or c-fms activity by 
contacting c-kit or c-fms With an effective amount of a com 
pound of Formula I (including Formula Ia, Ib, Ig and all 
sub-embodiments thereof) active on c-kit and/or c-fms (such 
as compounds developed using methods described herein). 
The compound is preferably provided at a level suf?cient to 
modulate the activity of the c-kit or c-fms by at least 10%, 
more preferably at least 20%, 30%, 40%, 50%, 60%, 70%, 
80%, 90%, or greater than 90%. In many embodiments, the 
compound Will be at a concentration of about 1 uM, 100 nM, 
or 1 mM, or in a range of l-l00 nM, 100-500 nM, 500-1000 
nM, l-l00 uM, 100-500 nM, or 500-1000 uM. In particular 
embodiments, the contacting is carried out in vitro. 
[0164] Additional aspects and embodiments Will be appar 
ent from the folloWing Detailed Description and from the 
claims. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0165] As used herein the folloWing de?nitions apply: 
[0166] “Halo” and “halogen” refer to all halogens, that is, 
chloro (Cl), ?uoro (F), bromo (Br), or iodo (I). 
[0167] “Hydroxyl” and “hydroxy” refer to the group 
iOH. 
[0168] “Thiol” refers to the group iSH. 
[0169] “LoWer alkyl” alone or in combination means an 
alkane-derived radical containing from 1 to 6 carbon atoms 
(unless speci?cally de?ned) that includes a straight chain 
alkyl or branched alkyl. The straight chain or branched alkyl 
group is attached at any available point to produce a stable 
compound. In many embodiments, a loWer alkyl is a straight 
or branched alkyl group containing from l-6, l-4, or l-2, 
carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, 
t-butyl, and the like. “Optionally substituted loWer alkyl” 
denotes loWer alkyl that is independently substituted, unless 
indicated otherWise, With one or more, preferably 1, 2, 3, 4 or 
5, also 1, 2, or 3 substituents, attached at any available atom to 
produce a stable compound, Wherein the substituents are 
selected from the group consisting of iF, ‘OH, iNH2, 
iNOZ, iCN, %(O)OH, %(S)OH, %(O)NH2, iC(S) 
NH2, iS(O)2NH2, iNHC(O)NH2, iNHC(S)NH2, 
iNHS(O)2NH2, %(NH)NH2, iOR“, iSR“, A)C(O) 
R“, iOC(S)R“, %(O)R“, iC(S)R“, %(O)OR“, iC(S) 
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OR“, iS(O)R“, iS(O)2R“, 4C(O)NHR“, 4C(S)NHR“, 
4C(O)NR“R“, iC(S)NR“R“, iS(O)2NHR“, iS(O) 
ZNRGR", iC(NH)NHR“, 4C(NH)NRbRC, iNHC(O)R“, 
iNHC(S)R“, iNR“C(O)R“, iNR“C(S)R“, iNHS(O) 
2R“, iNR“S(O)2R“, iNHC(O)NHR“, iNHC(S)NHR“, 
iNR“C(O)NH2, iNR“C(S)NH2, iNR“C(O)NHR“, 
iNR“C(S)NHR“, iNHC(O)NR“R“, iNHC(S)NR“R“, 
iNR“C(O)NR“R“, iNR“C(S)NR“R“, iNHS(O)2NHR“, 
iNR“S(O)2NH2, iNR“S(O)2NHR“, iNHS(O)2NR“R“, 
iNR“S(O)2NR“R“, iNHR“, iNRaRa, iRe, iRf, and 
iRg. Further, possible substitutions include subsets of these 
substitutions, such as are indicated herein, for example, in the 
description of compounds of Formula I (including Formulae 
Ia, Ib, Ig and all sub-embodiments thereof), attached at any 
available atom to produce a stable compound. For example 
“?uoro substituted loWer alkyl” denotes a loWer alkyl group 
substituted With one or more ?uoro atoms, such as per?uo 
roalkyl, Where preferably the loWer alkyl is substituted With 1, 
2, 3, 4 or 5 ?uoro atoms, also 1, 2, or 3 ?uoro atoms. While it 
is understood that substitutions are attached at any available 
atom to produce a stable compound, When optionally substi 
tuted alkyl is an R group of a moiety such as iOR, iNHR, 
4C(O)NHR, and the like, substitution of the alkyl R group is 
such that substitution of the alkyl carbonbound to any ‘Oi, 
iSi, or iNi of the moiety (except Where iNi is a 
heteroaryl ring atom) excludes substituents that Would result 
in any ‘Oi, iSi, or iNi of the substituent (except 
Where iNi is a heteroaryl ring atom) being bound to the 
alkyl carbon bound to any %)i, isi, or *N* of the 
moiety. 
[0170] “LoWer alkylene” refers to a divalent alkane-derived 
radical containing l-6 carbon atoms, straight chain or 
branched, from Which tWo hydrogen atoms are taken from the 
same carbon atom or from different carbon atoms. Examples 
of loWer alkylene include, but are not limited to, methylene 
4CH2i, ethylene 4CH2CH2i, propylene 
4CH2CH2CH2i, isopropylene 4CH(CH3)CHi, and the 
like. “Optionally substituted loWer alkylene” denotes loWer 
alkylene that is independently substituted, unless indicated 
otherwise, With one or more, preferably 1, 2, 3, 4 or 5, also 1, 
2, or 3 substituents, attached at any available atom to produce 
a stable compound, Wherein the sub stituents are selected from 
the group consisting of iF, ‘OH, iNHZ, iNOZ, iCN, 
4C(O)OH, 4C(S)OH, iC(O)NH2, 4C(S)NH2, iS(O) 
2NH2, iNHC(O)NH2, iNHC(S)NH2, iNHS(O)2NH2, 
4C(NH)NH2, iOR“, iSR“, 4OC(O)R“, 4OC(S)R“, 
4C(O)R“, iC(S)R“, iC(O)OR“, 4C(S)OR“, iS(O)R“, 
iS(O)2R“, 4C(O)NHR“, iC(S)NHR“, iC(O)NR“R“, 
4C(S)NR“R“, iS(O)2NHR“, iS(O)2NR“R“, 4C(NH) 
NHR“, iC(NH)NRbRC, iNHC(O)R“, iNHC(S)R“, 
iNR“C(O)R“, iNR“C(S)R“, iNHS(O)2R“, iNR“S(O) 
2R“, iNHC(O)NHR“, iNHC(S)NHR“, iNR“C(O) 
NHR“, iNR“C(O)NH2, iNR“C(S)NH2, iNR“C(S) 
NHR“, iNHC(O)NR“R“, iNHC(S)NR“R“, iNR“C(O) 
NRaRa, iNR“C(S)NR“R“, iNHS(O)2NHR“, iNR“S(O) 
2NH2, iNR“S(O)2NHR“, iNHS(O)2NR“R“, iNR“S(O) 
zNRaR“, iNHR“, iNRaR", 4R8, iRf, and 4R8, or tWo 
substituents on any one carbon or a substituent on each of any 

tWo carbons in the alkylene chain may join to form a 3-7 
membered monocyclic cycloalkyl or 5-7 membered monocy 
clic heterocycloalkyl Wherein the monocyclic cycloalkyl or 
monocyclic heterocycloalkyl are optionally substituted With 
one or more substituents selected from the group consisting 
of halogen, ‘OH, iNHZ, loWer alkyl, ?uoro substituted 
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lower alkyl, lower alkoxy, ?uoro substituted lower alkoxy, 
lower alkylthio, ?uoro substituted lower alkylthio, mono 
alkylamino, di-alkylamino, and cycloalkylamino. 
[0171] “Lower alkenyl” alone or in combination means a 
straight or branched hydrocarbon containing 2-6 carbon 
atoms (unless speci?cally de?ned) and at least one, prefer 
ably l-3, more preferably 1-2, most preferably one, carbon to 
carbon double bond. Carbon to carbon double bonds may be 
either contained within a straight chain or branched portion. 
Examples of lower alkenyl groups include ethenyl, propenyl, 
isopropenyl, butenyl, and the like. “Substituted lower alk 
enyl” denotes lower alkenyl that is independently substituted, 
unless indicated otherwise, with one or more, preferably 1, 2, 
3, 4 or 5, also 1, 2, or 3 substituents, attached at any available 
atom to produce a stable compound, wherein the substituents 
are selected from the group consisting of iF, iOH, iNHZ, 
iNOZ, iCN, %(O)OH, %(S)OH, %(O)NH2, iC(S) 
NH2, iS(O)2NH2, iNHC(O)NH2, iNHC(S)NH2, 
iNHS(O)2NH2, %(NH)NH2, iOR“, iSR“, A)C(O) 
R“, iOC(S)R“, %(O)R”, iC(S)R”, %(O)OR“, iC(S) 
OR“, iS(O)R“, iS(O)2R“, %(O)NHR“, iC(S)NHR“, 
iC(O)NR“R“, %(S)NR“R“, iS(O)2NHR“, iS(O) 
2NR“R”, iC(NH)NHR“, %(NH)NRZ’RC, iNHC(O)R“, 
iNHC(S)R“, iNR“C(O)R“, iNR“C(S)R“, iNHS(O) 
2R“, iNR“S(O)2R“, -NHC(O)NHR“, -NHC(S)NHR”, 
iNR“C(O)NH2, iNR“C(S)NH2, -NR“C(O)NHR“, 
-NR“C(S)NHR“, -NHC(O)NR”R“, -NHC(S)NR”R”, 
-NR“C(O)NR“R“, -NR“C(S)NR“R“, iNHS(O)2NHR“, 
iNR“S(O)2NH2, iNR“S(O)2NHR“, iNHS(O)2NR“R“, 
iNR”S(O)2NR“R”, iNHR”, iNRaRa, iRd, iRf, and 
iRg. Further, possible substitutions include subsets of these 
substitutions, such as are indicated herein, for example, in the 
description of compounds of Formula I (including Formulae 
la, lb, lg and all sub-embodiments thereof), attached at any 
available atom to produce a stable compound. For example 
“?uoro substituted lower alkenyl” denotes a lower alkenyl 
group substituted with one or more ?uoro atoms, where pref 
erably the lower alkenyl is substituted with l, 2, 3, 4 or 5 
?uoro atoms, also 1, 2, or 3 ?uoro atoms. While it is under 
stood that substitutions are attached at any available atom to 
produce a stable compound, substitution of alkenyl groups 
are such that iF, iC(O)i, 4C(S)i, iC(NH)i, 
iS(O)i, iS(O)2i, iOi, iSi, or iNi (except 
where iNi is a heteroaryl ring atom), are not bound to an 
alkene carbon thereof. Further, where alkenyl is a sub stituent 
of another moiety or an R group of a moiety such as 40R, 
iNHR, 4C(O)R, and the like, substitution of the moiety is 
such that any iC(O)i, 4C(S)i, iS(O)i, iS(O)2i, 
iOi, iSi, or iN-thereof (except where iNi is a 
heteroaryl ring atom) are not bound to an alkene carbon of the 
alkenyl substituent or R group. Further, where alkenyl is a 
substituent of another moiety or an R group of a moiety such 
as 40R, iNHR, 4C(O)NHR, and the like, substitution of 
the alkenyl R group is such that substitution of the alkenyl 
carbon bound to any iOi, iSi, or iNi of the moiety 
(except where iNi is a heteroaryl ring atom) excludes 
sub stituents that would result in any 40*, iSi, or iNi 
of the substituent (except where iNi is a heteroaryl ring 
atom) being bound to the alkenyl carbon bound to any 40*, 
iSi, or iNi of the moiety. An “alkenyl carbon” refers to 
any carbon within an alkenyl group, whether saturated or part 
of the carbon to carbon double bond. An “alkene carbon” 
refers to a carbon within an alkenyl group that is part of a 
carbon to carbon double bond. 
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[0172] “Lower alkynyl” alone or in combination means a 
straight or branched hydrocarbon containing 2-6 carbon 
atoms (unless speci?cally de?ned) containing at least one, 
preferably one, carbon to carbon triple bond. Examples of 
alkynyl groups include ethynyl, propynyl, butynyl, and the 
like. “Substituted lower alkynyl” denotes lower alkynyl that is 
independently substituted, unless indicated otherwise, with 
one or more, preferably 1, 2, 3, 4 or 5, also 1, 2, or 3 substitu 
ents, attached at any available atom to produce a stable com 
pound, wherein the substituents are selected from the group 
consisting of iF, 40H, iNHZ, iNOZ, 4CN, iC(O)OH, 
%(S)OH, %(O)NH2, iC(S)NH2, iS(O)2NH2, iNHC 
(O)NH2, iNHC(S)NH2, iNHS(O)2NH2, %(NH)NH2, 
ADR“, iSR“, iOC(O)R“, A)C(S)R“, iC(O)R“, %(S) 
R“, iC(O)OR“, iC(S)OR“, iS(O)R“, iS(O)2R“, %(O) 

iNR“C(S)R“, iNHS(O)2R“, iNR“S(O)2R“, iNHC(O) 
NHR“, -NHC(S)NHR“, iNR“C(O)NH2, iNR“C(S)NH2, 
-NR“C(O)NHR“, -NR“C(S)NHR“, -NHC(O)NR“R“, 
-NHC(S)NR“R“, -NR“C(O)NR“R“, -NR“C(S)NR“R“, 
iNHS(O)2NHR“, iNR“S(O)2NH2, iNR“S(O)2NHR“, 
iNHS(O)2NR“R“, iNR“S(O)2NR“R“, iNHR“, 
iNRaRa, iRd, iRe, and iRg. Further, possible substitu 
tions include subsets of these substitutions, such as are indi 
cated herein, for example, in the description of compounds of 
Formula I (including Formulae la, lb, lg and all sub-embodi 
ments thereof), attached at any available atom to produce a 
stable compound. For example “?uoro substituted lower 
alkynyl” denotes a lower alkynyl group substituted with one 
or more ?uoro atoms, where preferably the lower alkynyl is 
substituted with l, 2, 3, 4 or 5 ?uoro atoms, also 1, 2, or 3 
?uoro atoms. While it is understood that substitutions are 
attached at any available atom to produce a stable compound, 
substitution of alkynyl groups are such that iF, 4C(O)i, 
4C(S)i, 4C(NH)i, iS(O)i, iS(O)2i, 40*, 
iSi, or iNi (except where iNi is a heteroaryl ring 
atom), are not bound to an alkyne carbon thereof. Further, 
where alkynyl is a sub stituent of another moiety or an R group 
of a moiety such as 40R, iNHR, 4C(O)R, and the like, 
substitution of the moiety is such that any 4C(O)i, 
4C(S)i, iS(O)i, iS(O)2i, 40*, -S-, or -N 
thereof (except where iNi is a heteroaryl ring atom) are 
not bound to an alkyne carbon of the alkynyl substituent or R 
group. Further, where alkynyl is a substituent of another 
moiety or an R group of a moiety such as 40R, iNHR, 
4C(O)NHR, and the like, substitution of the alkynyl R group 
is such that substitution of the alkynyl carbon bound to any 
40*, iSi, or iNi of the moiety (except where iNi 
is a heteroaryl ring atom) excludes substituents that would 
result in any 40*, iSi, or iNi of the substituent 
(except where iNi is a heteroaryl ring atom) being bound 
to the alkynyl carbon bound to any iOi, iSi, or iNi 
of the moiety. An “alkynyl carbon” refers to any carbon 
within an alkynyl group, whether saturated or part of the 
carbon to carbon triple bond. An “alkyne carbon” refers to a 
carbon within an alkynyl group that is part of a carbon to 
carbon triple bond. 
[0173] “Cycloalkyl” refers to saturated or unsaturated, 
non-aromatic monocyclic, bicyclic or tricyclic carbon ring 
systems of 3- l 0, also 3-8, more preferably 3-6, ring members 
per ring, such as cyclopropyl, cyclopentyl, cyclohexyl, ada 
mantyl, and the like. “Cycloalkylene” is a divalent cycloalkyl. 
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A “substituted cycloalkyl” is a cycloalkyl that is indepen 
dently substituted, unless indicated otherwise, With one or 
more, preferably 1, 2, 3, 4 or 5, also 1, 2, or 3 substituents, 
attached at any available atom to produce a stable compound, 
Wherein the substituents are selected from the group consist 

ing of halogen, 40H, iNHZ, iNOZ, 4CN, iC(O)OH, 
iC(S)OH, %(O)NH2, iC(S)NH2, iS(O)2NH2, iNHC 
(O)NH2, iNHC(S)NH2, iNHS(O)2NH2, %(NH)NH2, 
iOR“, iSR“, iOC(O)R“, A)C(S)R“, iC(O)R“, iC(S) 
R“, %(O)OR“, iC(S)OR“, iS(O)R“, iS(O)2R“, %(O) 

[0174] “Heterocycloalkyl” refers to a saturated or unsatur 
ated non-aromatic cycloalkyl group having from 5 to 10 
atoms in Which from 1 to 3 carbon atoms in the ring are 
replaced by heteroatoms of O, S or N, and are optionally fused 
With benZo or heteroaryl of 5-6 ring members. Heterocy 
cloalkyl is also intended to include oXidiZed S or N, such as 
sul?nyl, sulfonyl and N-oxide of a tertiary ring nitrogen. 
Heterocycloalkyl is also intended to include compounds in 
Which one of the ring carbons is oxo substituted, i.e. the ring 
carbon is a carbonyl group, such as lactones and lactams. The 
point of attachment of the heterocycloalkyl ring is at a carbon 
or nitrogen atom such that a stable ring is retained. Examples 
of heterocycloalkyl groups include, but are not limited to, 
morpholino, tetrahydrofuranyl, dihydropyridinyl, piperidi 
nyl, pyrrolidinyl, pyrrolidonyl, piperaZinyl, dihydrobenZofu 
ryl, and dihydroindolyl. “Heterocycloalkylene” is a divalent 
heterocycloalkyl. A “substituted heterocycloalkyl” is a het 
erocycloalkyl that is independently substituted, unless indi 
cated otherWise, With one or more, preferably 1, 2, 3, 4 or 5, 
also 1, 2, or 3 substituents, attached at any available atom to 
produce a stable compound, Wherein the substituents are 
selected from the group consisting of halogen, iOH, iNH2, 
iNOZ, iCN, 4C(O)OH, 4C(S)OH, 4C(O)NH2, iC(S) 
NH2, iS(O)2NH2, iNHC(O)NH2, iNHC(S)NH2, 
iNHS(O)2NH2, 4C(NH)NH2, iOR”, iSR“, 4OC(O) 
R”, iOC(S)R”, 4C(O)R“, iC(S)R“, 4C(O)OR“, iC(S) 
OR“, iS(O)R“, iS(O)2R“, 4C(O)NHR“, iC(S)NHR“, 
iC(O)NR“R”, 4C(S)NR“R“, iS(O)2NHR”, iS(O) 
2NRGR", iC(NH)NHR“, 4C(NH)NRZ’RC, iNHC(O)R“, 
iNHC(S)R”, iNR“C(O)R”, iNR“C(S)R”, iNHS(O) 
2R", iNR“S(O)2R“, iNHC(O)NHR”, iNHC(S)NHR”, 
iNR“C(O)NH2, iNR“C(S)NH2, iNR“C(O)NHR“, 
iNR”C(S)NHR”, iNHC(O)NR”R”, iNHC(S)NR”R”, 
iNR“C(O)NR“R“, iNR“C(S)NR“R“, iNHS(O)2NHR“, 
iNR”S(O)2NH2, iNR“S(O)2NHR“, iNHS(O)2NR“R“, 
iNR“S(O)2NR“R“, iNHR“, iNRaR", iRd, iRe, iRf, 
and iRg. “Substituted heterocycloalkylene” is a divalent 
substituted heterocycloalkyl. 
[0175] “Aryl” alone or in combination refers to a monocy 
clic or bicyclic ring system containing aromatic hydrocar 
bons such as phenyl or naphthyl, Which may be optionally 
fused With a cycloalkyl of preferably 5-7, more preferably 
5-6, ring members. “Arylene” is a divalent aryl. A “substi 
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tuted aryl” is an aryl that is independently substituted, unless 
indicated otherWise, With one or more, preferably 1, 2, 3, 4 or 
5, also 1, 2, or 3 substituents, attached at any available atom to 
produce a stable compound, Wherein the substituents are 
selected from the group consisting of halogen, iOH, iNH2, 
iNO2, iCN, 4C(O)OH, iC(S)OH, 4C(O)NH2, 4C(S) 
NH2, iS(O)2NH2, iNHC(O)NH2, iNHC(S)NH2, 
iNHS(O)2NH2, 4C(NH)NH2, iOR“, iSR“, 4OC(O) 
R“, iOC(S)R“, 4C(O)R“, iC(S)R“, iC(O)OR“, 4C(S) 
OR“, iS(O)R“, iS(O)2R“, 4C(O)NHR“, 4C(S)NHR“, 
4C(O)NR“R“, iC(S)NR“R“, iS(O)2NHR“, iS(O) 
2NR"R“, iC(NH)NHR“, 4C(NH)NRZ’RC, iNHC(O)R“, 
iNHC(S)R“, iNR“C(O)R“, iNR“C(S)R“, iNHS(O) 
2R", iNR“S(O)2R“, iNHC(O)NHR“, iNHC(S)NHR“, 
iNR“C(O)NH2, iNR“C(S)NH2, iNR“C(O)NHR“, 
iNR“C(S)NHR“, iNHC(O)NR“R“, iNHC(S)NR“R“, 
iNR“C(O)NR“R“, iNR“C(S)NR“R“, iNHS(O)2NHR“, 
iNR“S(O)2NH2, iNR“S(O)2NHR“, iNHS(O)2NR“R“, 
iNR“S(O)2NR“R“, iNHR“, iNRaRa, iRd, iRe, iRf, 
and iRg. A “substituted arylene” is a divalent substituted 
aryl. 
[0176] “Heteroaryl” alone or in combination refers to a 
monocyclic aromatic ring structure containing 5 or 6 ring 
atoms, or a bicyclic aromatic group having 8 to 10 atoms, 
containing one or more, preferably 1-4, more preferably 1-3, 
even more preferably 1-2, heteroatoms independently 
selected from the group consisting of O, S, and N. Heteroaryl 
is also intended to include oXidiZed S or N, such as sul?nyl, 
sulfonyl and N-oxide of a tertiary ring nitrogen. A carbon or 
nitrogen atom is the point of attachment of the heteroaryl ring 
structure such that a stable compound is produced. Examples 
of heteroaryl groups include, but are not limited to, pyridinyl, 
pyridaZinyl, pyraZinyl, quinaoxalyl, indoliZinyl, benZo[b] 
thienyl, quinaZolinyl, purinyl, indolyl, quinolinyl, pyrimidi 
nyl, pyrrolyl, oxaZolyl, thiaZolyl, thienyl, isoxaZolyl, oxathia 
diaZolyl, isothiaZolyl, tetraZolyl, imidaZolyl, triaZinyl, 
furanyl, benZofuryl, and indolyl. “Nitrogen containing het 
eroaryl” refers to heteroaryl Wherein any heteroatoms are N. 
“Heteroarylene” is a divalent heteroaryl. A “substituted het 
eroaryl” is a heteroaryl that is independently substituted, 
unless indicated otherWise, With one or more, preferably 1, 2, 
3, 4 or 5, also 1, 2, or 3 substituents, attached at any available 
atom to produce a stable compound, Wherein the substituents 
are selected from the group consisting of halogen, iOH, 
iNH2, iNOZ, 4CN, 4C(O)OH, iC(S)OH, 4C(O) 
NH2, 4C(S)NH2, iS(O)2NH2, iNHC(O)NH2, iNHC(S) 
NH2, iNHS(O)2NH2, iC(NH)NH2, iOR“, iSR“, 40C 
(O)R“, 4OC(S)R“, iC(O)R“, iC(S)R“, 4C(O)OR“, 
4C(S)OR“, iS(O)R“, iS(O)2R“, 4C(O)NHR“, 4C(S) 

[0177] The variables R“, Rb, RC, iRd, 4R8, iRf and iRg 
as used in the description of optional substituents for alkyl, 
alkylene, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl 
and heteroaryl are de?ned as folloWs: 










































































































































































































































































