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UREADERVATIVES AS ABL MODULATORS 

0001) This application claims priority to U.S. Provisional 
Application No. 60/520,278, filed Nov. 13, 2003, U.S. 
Provisional Application No. 60/527,094, filed Dec. 3, 2003, 
U.S. Provisional Application No. 60/531,243, filed Dec. 18, 
2003, and U.S. Provisional Application No. 60/531,082, 
filed Dec. 18, 2003, the contents of which are incorporated 
herein by reference in their entirety. 

BACKGROUND 

0002 Protein kinases (PKS) play a role in signal trans 
duction pathways regulating a number of cellular functions, 
Such as cell growth, differentiation, and cell death. PKs are 
enzymes that catalyze the phosphorylation of hydroxy 
groups on tyrosine, Serine and threonine residues of proteins, 
and can be conveniently broken down into two classes, the 
protein tyrosine kinases (PTKs) and the serine-threonine 
kinases (STKs). Growth factor receptors with PTK activity 
are known as receptor tyrosine kinases. Protein receptor 
tyrosine kinases are a family of tightly regulated enzymes, 
and the aberrant activation of various members of the family 
is one of the hallmarks of cancer. The protein-tyrosine 
kinase family, which includes Bcr-Abl tyrosine kinase, can 
be divided into Subgroups that have similar structural orga 
nization and Sequence Similarity within the kinase domain. 
The members of the type III group of receptor tyrosine 
kinases include the platelet-derived growth factor (PDGF) 
receptors (PDGF receptors C. and f), colony-stimulating 
factor (CSF-1) receptor (CSF-1R, c-Fms), FLT3, and stem 
cell or Steel factor receptor (c-kit). A more complete listing 
of the known Protein receptor tyrosine kinases subfamilies 
is described in Plowman et al., DN&P, 7(6):334-339 (1994), 
which is incorporated by reference, including any drawings, 
as if fully set forth herein. Furthermore, for a more detailed 
discussion of “non-receptor tyrosine kinases', see Bolen, 
Oncogene, 8:2025-2031 (1993), which is incorporated by 
reference, including any drawings, as if fully set forth 
herein. 

0003 Hematologic cancers, also known as hematologic 
or hematopoietic malignancies, are cancers of the blood or 
bone marrow, including leukemia and lymphoma. Acute 
myelogenous leukemia (AML) is a clonal hematopoietic 
stem cell leukemia that represents ~90% of all acute leuke 
mias in adults. See e.g., Lowenberg et al., N. Eng. J. Med. 
341:1051-62 (1999). While chemotherapy can result in 
complete remissions, the long term disease-free survival rate 
for AML is about 14% with about 7.400 deaths from AML 
each year in the United States. The single most commonly 
mutated gene in AML is FLT3 kinase. See e.g., Abu-Duhier 
et al., Br. J. Haemotol. 111:190-05 (2000); Kiyoi et al., 
Blood 93:3074-80 (1999); Kottaridis et al., Blood 98:1752 
59 (2001); Stirewalt et al., Blood 97:3589-95 (2001). Such 
mutations also indicate a poor prognosis for the patient. 
0004) The compounds provided by the present invention 
are urea derivatives of Substituted aryls and hetroaryls, e.g., 
isoxazoles, pyrazoles and isothiazoles. Urea derivatives of 
pyrazoles have been reported to be selective p38 kinase 
inhibitors by Dumas, J., et al., Bioorg. Medic. Chem. Lett. 
10:2051-2054 (2000). Oxazoles and isopyrazoles are sug 
gested as blockers of cytokine production in WO 00/43384 
published 27 Jul. 2000. Urea derivatives of isoxazole and 
pyrazoles are described as inhibitors of RAF kinase in WO 
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99/32106 published 1 Jul. 1999. Such compounds are also 
described as p38 kinase inhibitors by Dumas, J., et al., 
Bioorg. Medic. Chem. Lett. 10:2047-2050 (2000). These 
compounds are also suggested as p38 kinase inhibitors in 
PCT publication WO99/32111 published 1 Jul. 1999. 
0005) There remains a need for additional compounds 
that are effective in inhibiting kinase activity. Given the 
complexities of signal transduction with the redundancy and 
crosstalk between various pathways, the identification of 
Specific kinase inhibitors permits accurate targeting with 
limited inhibition of other pathways, thus reducing the 
toxicity of such inhibitory compounds. 

SUMMARY OF THE INVENTION 

0006) The present invention provides compounds which 
modulate kinase activity, and in Some embodiments inhibit 
protein tyrosine kinases or a specific kinase or kinase class. 
In Some embodiments, the compositions and methods for 
treating and preventing conditions and diseases, such as 
cancer, hematologic malignancies, cardiovascular disease, 
inflammation or multiple Sclerosis. The compounds of the 
invention can be delivered alone or in combination with 
additional agents, and are used for the treatment and/or 
prevention of conditions and diseases. As used throughout 
the Specification, unless otherwise stated, each of the sub 
stituents is as previously defined. 
0007 Provided herein are compositions and methods for 
treating a disease comprising administering to a subject in 
need thereof an effective amount of an abl modulating 
compound having the structure: 

Formula A 

0008 wherein: 
0009 (a) R- and R are each a suitable substituent 
independently selected from hydrogen, or an alkyl, 
alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl, 
cycloalkyl, heterocycloalkyl, heteroaryl group 
unsubstituted or Substituted with one or more suit 
able Substituents independently selected from the 
group consisting of halogens; -CN; and -NO; 
and alkyl, alkenyl, heteroalkyl, haloalkyl, alkynyl, 
aryl, cycloalkyl, heterocycloalkyl, heteroaryl, 
-(CH2)CN where Z is a whole integer, preferably 
from 0 to 4, =NH, -NHOH, -OH, -C(O)H, 
-OC(O)H, -C(O)OH, -OC(O)OH, -OC(O)O- 
C(O)H, -OOH, -C(NH)NH, -NHC(NH)NH, 
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-C(S)OH, -C(SO)OH, -C(SO)OH, 
-NHC(S)H, –OC(S)H, –OC(S)OH, 
-OC(SO)H, -S(O)NH, -S(O)NH, -SNH, 
-NHCS(O)H, -NHC(SO)H, -NHC(S)H, and 
-SH groups unsubstituted or substituted with one or 
more Suitable Substituents independently selected 
from the group consisting of halogens, =O, -NO, 
-CN, -(CH-)-CN where Z is a whole integer 
preferably from 0 to 4, -OR, -NROR, -NR 
Re-C(O)NR, -C(O)OR, -C(O)R, -NR 
C(O)NRR, -NRC(O)R –OC(O)OR, 
-OC(O)NRR, -SR, unsubstituted alkyl, unsub 
Stituted alkenyl, unsubstituted alkynyl, unsubstituted 
aryl, unsubstituted cycloalkyl, unsubstituted hetero 
cycloalkyl, and unsubstituted heteroaryl, or two or 
more Substituents cyclize to form a fused or spiro 
polycyclic cycloalkyl, heterocycloalkyl, aryl, or het 
eroaryl group, where each R is indepenently 
Selected from hydrogen, unsubstituted alkyl, unsub 
Stituted alkenyl, unsubstituted alkynyl, unsubstituted 
aryl, unsubstituted cycloalkyl, unsubstituted hetero 
cycloalkyl, and unsubstituted heteroaryl, or two or 
more R groups together cyclize to form part of a 
heteroaryl or heterocycloalkyl group unsubstituted 
or Substituted with an unsubstituted alkyl group; 

0010) or where R and R together cyclize to form 
part of a heteroaryl or heterocycloalkyl group unsub 
Stituted or substituted with one or more suitable 
Substituents selected from halogen, =O;=S;-CN; 
-NO2, or an alkyl, alkenyl, heteroalkyl, haloalkyl, 
alkynyl, aryl, cycloalkyl, heterocycloalkyl, het 
eroaryl group unsubstituted or Substituted with one 
or more Suitable Substituents independently selected 
from the group consisting of halogens; =O; =S; 
-CN; and -NO; and alkyl, alkenyl, heteroalkyl, 
haloalkyl, alkynyl, aryl, cycloalkyl, heterocy 
cloalkyl, heteroaryl, -(CH)CN where Z is a whole 
integer, preferably from 0 to 4, =NH, -NHOH, 
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hydrogen, unsubstituted alkyl, unsubstituted alkenyl, 
unsubstituted alkynyl, unsubstituted aryl, unsubsti 
tuted cycloalkyl, unsubstituted heterocycloalkyl, and 
unsubstituted heteroaryl, or two or more R groups 
together cyclize to form part of a heteroaryl or 
heterocycloalkyl group unsubstituted or substituted 
With an unsubstituted alkyl group; 

0.011) (b) Ari, Ara and Ars are each independently an 
aryl, heteroaryl, cycloalkyl or heterocycloalkyl 
group unsubstituted or Substituted with one or more 
Suitable Substituents independently selected from the 
group consisting of: halogens; =O; =S; -CN; and 
-NO, and alkyl, alkenyl, heteroalkyl, haloalkyl, 
alkynyl, aryl, cycloalkyl, heterocycloalkyl, het 
eroaryl, -(CH2)CN where Z is a whole integer, 
preferably from 0 to 4, =NH, -NHOH, -OH, 
-C(O)H, -OC(O)H, -C(O)OH, -OC(O)OH, 
–OC(O)OC(O)H, OOH, -C(NH)NH, -NHC(N 
H)NH, -C(S)NH, -NHC(S)NH, -NH 
C(O)NH, -S(O)H, -S(O)H, -NH2, 
-C(O)NH, -OC(O)NH, -NHC(O)H, -NH 
C(O)OH, –C(O)NHC(O)H, -OS(O)H, 
-OS(O)H, -OSH, -SC(O)H, -S(O)C(O)OH, 
–SOC(O)OH, - NHSH, -NHS(O)H, 
-NHSOH, —C(O)SH, -C(O)S(O)H, 
-C(O)S(O)H, -C(S)H, -C(S)OH, -C(SO)OH, 
-C(SO)OH, -NHC(S)H, -OC(S)H, -OC 
(S)OH, -OC(SO)H, -S(O)NH, -S(O)NH, 
-SNH, -NHCS(O)H, -NHC(SO)H, 
-NHC(S)H, and -SH groups unsubstituted or sub 
Stituted with one or more Suitable Substituents inde 
pendently Selected from the group consisting of 
halogens, =O, -NO, -CN, -(CH-)-CN 
where Z is a whole integer, preferably from 0 to 4, 
-OR, -NROR, -NRR, -C(O)NR, -C(O- 
) OR, -C(O)R, -NRC(O)NRR, -NRC(O)R, 
-OC(O)OR, -OC(O)NRR, -SR, unsubsti 
tuted alkyl, unsubstituted alkenyl, unsubstituted 
alkynyl, unsubstituted aryl, unsubstituted cycloalkyl, 
unsubstituted heterocycloalkyl, and unsubstituted 
heteroaryl, or two or more Substituents cyclize to 
form a fused or Spiro polycyclic cycloalkyl, hetero 
cycloalkyl, aryl, or heteroaryl group, where each R. 
is independently selected from hydrogen, unsubsti 
tuted alkyl, unsubstituted alkenyl, unsubstituted 
alkynyl, unsubstituted aryl, unsubstituted cycloalkyl, 
unsubstituted heterocycloalkyl, and unsubstituted 
heteroaryl, or two or more R groups together cyclize 
to form part of a heteroaryl or heterocycloalkyl 
group unsubstituted or Substituted with an unsubsti 
tuted alkyl group; 

0012) (c) n is 0, 1, 2, 3 or 4; 
0013) (d) n is 0, 1, 2, 3 or 4; 
0014) (e)n is 0, 1, 2, 3 or 4; 
0015) (f) Z, is a bond or is selected from S, O, N, 
NR, C(O)NR, NRC(O), and CR, wherein R is a 
Suitable Substituent selected from hydrogen, unsub 
Stituted alkyl, unsubstituted alkenyl, unsubstituted 
alkynyl, unsubstituted aryl, unsubstituted cycloalkyl, 
unsubstituted heterocycloalkyl, or unsubstituted het 
eroaryl group; and 

0016 (g) W, is S or O; 
0017 or a pharmaceutically acceptable salt, phar 
maceutically acceptable N-oxide, pharmaceutically 

Stituted with one or more Suitable Substituents inde 
pendently Selected from the group consisting of 
halogens, =O, -NO, -CN, -(CH-)-CN 
where Z is a whole integer, preferably from 0 to 4, 
-OR, -NROR, -NRR, -C(O)NR, -C(O- 
)OR, -C(O)R, -NRC(O)NRR, -NR 
C(O)R, -OC(O)OR, —OC(O)NRR, -SR, 
unsubstituted alkyl, unsubstituted alkenyl, unsubsti 
tuted alkynyl, unsubstituted aryl, unsubstituted 
cycloalkyl, unsubstituted heterocycloalkyl, and 
unsubstituted heteroaryl, or two or more substituents 
cyclize to form a fused or spiro polycyclic 
cycloalkyl, heterocycloalkyl, aryl, or heteroaryl 
group, where each R is independently selected from 
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active metabolite, pharmaceutically acceptable pro 
drug, isomer derivative, or pharmaceutically accept 
able Solvate thereof. 

0.018 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

Formula G 

Za Y Ar2 

0019 wherein: 
0020 (a) R, R and Ra are each independently 
Selected from hydrogen, unsubstituted alkyl, unsub 
Stituted aryl, and unsubstituted heteroaryl; 

0021 (b) n is 0, 1 or 2; 
0022 (c) n is 0, 1 or 2; 
0023) (d) n is 0, 1 or 2; 
0024) (e) Ar is: 

". 
0025 wherein: 

0026 (i)R and R, cyclize to form a 5- or 6-mem 
bered aryl, heteroaryl, heterocycloalkyl or cycloakyl 
group unsubstituted or Substituted with one, two or 
three Suitable Substituents independently Selected 
from the group consisting of halogens, -CN; and 
-NO, and alkyl, alkenyl, heteroalkyl, haloalkyl, 
alkynyl, aryl, cycloalkyl, heterocycloalkyl, het 
eroaryl, -(CH2)CN where Z is a whole integer 
from 0 to 4, NH, -NHOH, -OH, -C(O)H, 
–OC(O)H, -C(O)OH, -OC(O)OH, -OC(O)O- 
C(O)H, -OOH, -C(NH)NH, -NHC(NH)NH, 
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-NHCS(O)H, -NHC(SO)H, -NHC(S)H, and 
-SH groups unsubstituted or substituted with one, 
two or three Suitable substituents independently 
Selected from the group consisting of halogens, =O, 
-NO, -CN, -(CH-)-CN where Z is a whole 
integer from 0 to 4, -OR, -NROR, -NRR, 
-C(O)NR, -C(O)OR, -C(O)R,-NRC(O)N- 
RR, -NRC(O)R, —OC(O)OR, —OC(O)NR 
R, -SR, unsubstituted alkyl, unsubstituted alk 
enyl, unsubstituted alkynyl, unsubstituted aryl, 
unsubstituted cycloalkyl, unsubstituted heterocy 
cloalkyl, and unsubstituted heteroaryl, or two or 
more Substituents cyclize to form a fused or Spiro 
polycyclic cycloalkyl, heterocycloalkyl, aryl, or het 
eroaryl group, where each R is independently 
Selected from hydrogen, unsubstituted alkyl, unsub 
Stituted alkenyl, unsubstituted alkynyl, unsubstituted 
aryl, unsubstituted cycloalkyl, unsubstituted hetero 
cycloalkyl, and unsubstituted heteroaryl, or two or 
more R groups together cyclize to form part of a 
heteroaryl or heterocycloalkyl group unsubstituted 
or Substituted with an unsubstituted alkyl group; 

0027 (ii) Rio is a suitable substituent selected from 
hydrogen; halogens, -CN; and -NO, and alkyl, 
alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl, 
cycloalkyl, heterocycloalkyl, heteroaryl, 
-(CH2)CN where Z is a whole integer from 0 to 4, 
NH, -NHOH, -OH, -C(O)H, -OC(O)H, 

–OC(SO)H, -S(O)NH2, -S(O)NH, -SNH, 
-NHCS(O)H, -NHC(SO)H, -NHC(S)H, and 
-SH groups unsubstituted or substituted with one, 
two or three Suitable substituents independently 
Selected from the group consisting of halogens, =O, 
-NO, -CN, -(CH-)-CN where Z is a whole 
integer from 0 to 4, -OR, -NROR, -NRR, 
-C(O)NR, -C(O)OR, -C(O)R,-NRC(O)N- 
RR, -NRC(O)R, —OC(O)OR, —OC(O)NR 
R, -SR, unsubstituted alkyl, unsubstituted alk 

enyl, unsubstituted alkynyl, unsubstituted aryl, 
unsubstituted cycloalkyl, unsubstituted heterocy 
cloalkyl, and unsubstituted heteroaryl, or two or 
more Substituents cyclize to form a fused or Spiro 
polycyclic cycloalkyl, heterocycloalkyl, aryl, or het 
eroaryl group, where each R is independently 
Selected from hydrogen, unsubstituted alkyl, unsub 
Stituted alkenyl, unsubstituted alkynyl, unsubstituted 
aryl, unsubstituted cycloalkyl, unsubstituted hetero 
cycloalkyl, and unsubstituted heteroaryl, or two or 
more R groups together cyclize to form part of a 
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heteroaryl or heterocycloalkyl group unsubstituted 
or Substituted with an unsubstituted alkyl group; and 

0028 (iii) T, and T are each independently selected 
from CR and N, where R is a suitable substituent 
Selected from hydrogen; halogens, -CN, and 
-NO; and unsubstituted alkyl, unsubstituted alk 
enyl, unsubstituted alkynyl, unsubstituted aryl, 
unsubstituted cycloalkyl, unsubstituted heterocy 
cloalkyl, and unsubstituted heteroaryl, or two or 
more Substituents cyclize to form a fused or Spiro 
polycyclic cycloalkyl, heterocycloalkyl, aryl, or het 
eroaryl group; 

0029 or a pharmaceutically acceptable salt, phar 
maceutically acceptable N-oxide, isomer, pharma 
ceutically active metabolite, pharmaceutically 
acceptable prodrug, or pharmaceutically acceptable 
Solvate thereof. 

0030 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(IA) 
K 

GD G) 
0031) wherein: 

0032 M is substituted or unsubstituted heteroaryl, 
or substituted or unsubstituted aryl; 

0033 N is a substituted or unsubstituted aryl, or 
substituted or unsubstituted hetroaryl; and 

0034) K is 

0035) Y is O or S; 
0036 each R is independently H, halogen, Sub 
stituted or unsubstituted alkyl, -OH, substituted 
or unsubstituted alkoxy, -OC(O)R-, -NO, 
-N(R), -SR, or -C(O)R, -C(O).R., 
-C(O)N(R), -N(R)C(O)R, 

0037 each R is independently H, Substituted or 
unsubstituted alkyl, substituted or unsubstituted 
cycloalkyl, Substituted or unsubstituted heterocy 
clyl, Substituted or unsubstituted aryl, or Substi 
tuted or unsubstituted heteroaryl; or wherein two 
R groups are linked together by an optionally 
Substituted alkylene, and 

0038 
0039 or an active metabolite, or a pharmaceutically 
acceptable prodrug, isomer, pharmaceutically 
acceptable Salt or Solvate thereof. 

each n is independently 0, 1, 2, 3 or 4, 
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0040 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(IB) 

0041) wherein: 

0042 each Z is independently C, CR, N, NR, O, or 
S, provided that no more than two Z's are heteroa 
toms and wherein no two adjacent Z's are 0 or S, 

0.043 where R is H, substituted or unsubstituted 
alkyl, Substituted or unsubstituted cycloalkyl, Sub 
stituted or unsubstituted heteroaryl, or substituted 
or unsubstituted aryl; and 

0044 each R is independently H, halogen, Sub 
stituted or unsubstituted alkyl, Substituted or 
unsubstituted alkoxy, Substituted or unsubstituted 
cycloalkyl, Substituted or unsubstituted heterocy 
clyl, substituted or unsubstituted aryl, substituted 
or unsubstituted heteroaryl, -OR, -OH, 
-OC(O)R, -NO, -N(R), -SR, S(O).R. 
where j is 1 or 2, -NR(O)R, -C(O)N(R), 
-C(O).R., or -C(O)R; or two adjacent R's, 
are taken together to form a Substituted or unsub 
Stituted aryl or heteroaryl, 

004.5 each R is independently H, Substituted 
or unsubstituted alkyl, substituted or unsubsti 
tuted cycloalkyl, Substituted or unsubstituted 
aryl, or Substituted or unsubstituted heteroaryl. 

0046 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(I) 
R1 

R1 R1 
Z. Y M SZ, 

ul O W Z. 
R N N1'24. 

R2 R2 
R1 

0047 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 
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R1 

R R R R 

DOCO -N1-9 
R1 

0.048 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

R1 
R R 

R1 R1 3 3 

Y s 1 - ). 
R N N z1 

R2 R2 
R1 

0049 wherein Z is CR or N; and Z is O or S. 

(III) 

0050 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

R1 

L R1 3 3 

GD1 Y o - - ). 
Ri N N z1 

R2 R2 

0051 wherein: 

(IV) 

0052 L is a linker selected from the group consist 
ing of a covalent bond, Substituted or unsubstituted 
alkenylene, Substituted or unsubstituted alkylene, 
-C(O)NH, -C(O)-, -NH-, -O-, -S-, 
-O(substituted or unsubstituted alkylene)-, 
-N(substituted or unsubstituted alkylene)-, 
-C(O)NH(substituted or unsubstituted alkylene), 
-C(O)NH(substituted or unsubstituted alk 
enylene)-, -NHC(O)(substituted or unsubstituted 
alkylene)-, -NHC(O)(substituted or unsubstituted 
alkenylene)-, -C(O)(substituted or unsubstituted 
alkenylene)-, and -NHC(O)(substituted or unsub 
stituted alkylene)S(substituted or unsubstituted alky 
lene)C(O)NH-; and 

0053 T is a mono-, bi-, or tricyclic, substituted or 
unsubstituted cycloalkyl, heterocyclyl, aryl, or het 
eroaryl. 
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0054) In Some embodiments, T is 

0055 wherein A is a substituted or unsubstituted five or 
Six-membered heterocyclyl, aryl, or heteroaryl; and B is a 
substituted or unsubstituted five or six-membered heterocy 
clene, arylene, or heteroarylene, wherein A and B together 
form a fused two ring moiety. 

0056 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

0057. In some embodiments, L of said compound is 
-O(Substituted or unsubstituted alkylene)-, -C(O)NH-, 
or a covalent bond. In other embodiments, A of Said com 
pound is substituted or unsubstituted five or six-membered 
aryl or heteroaryl; and B of Said compound is Substituted or 
unsubstituted five or six-membered arylene or het 
eroarylene. 

0058 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(VII) 
X 

x? NX 
H 

X N 

O Ol O = X X ls O 
N- N N N 

H H 

0059) wherein: 
0060 each X is independently C, CR, N, NR, or O, 
wherein no more than three X's is a heteroatom, and 
no two adjacent ring atoms are O, and 

0061 each R is independently H, halogen, Sub 
stituted or unsubstituted alkyl, -OH, substituted 
or unsubstituted alkoxy, -OC(O)R, -NO, 
-N(R), -SR, -S(O),R, where j is 1 or 2, 
-NRC(O)R, -C(O).R., -C(O)N(R) or 
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-C(O)R, or two adjacent R's are taken together 
to form a substituted or unsubstituted aryl or 
hetroaryl, where 

0062 each R is independently H, Substituted or 
unsubstituted alkyl, substituted or unsubstituted 
cycloalkyl, Substituted or unsubstituted aryl or 
Substituted or unsubstituted heteroaryl. 

0.063 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

0.064 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(IX) 

XSX 
/ H 
X N 

OOC X X ls O Ny- N N S 1 
H H 

0065 wherein: 
0.066 each X is independently C, CR, N, NR, or O, 
wherein no more than three X's is a heteroatom, and 
no two adjacent ring atoms are O, and 
0067 each R is independently H, halogen, Sub 
stituted or unsubstituted alkyl, -OH, substituted 
or unsubstituted alkoxy, -OC(O)R, -NO, 
-N(R), -SR, -S(O),R, where j is 1 or 2, 
-NR, C(O)R. —C(O).R., -C(O)N(R), or 
-C(O)R, or two adjacent R's are taken together 
to form a substituted or unsubstituted aryl or 
hetroaryl, where 

0068 each R is independently H, Substituted or 
unsubstituted alkyl, substituted or unsubstituted 
cycloalkyl, Substituted or unsubstituted aryl or 
Substituted or unsubstituted heteroaryl. 

0069 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 
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(X) 

role 
N N y H. H. 

R 

0070 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(XI) 

0071 Provided herein are compositions and methods for 
treating a disease comprising administering to a Subject in 
need thereof an effective amount of an abl modulating 
compound having the following Structure: 

(XII) 

N H 
1 N 

OOC N N l O 
N N N 
H H 

R 

0072. In some embodiments the abl kinase is mutant 
T315i Abl-1 kinase. 

0073. The present invention provides compounds which 
modulate the activity, and in Some embodiments, preferen 
tially inhibit non-receptor tyrosine kinases. In Some embodi 
ments, the non-receptor tyrosine kinases include Frk, Btk, 
Csk, Abl, Zap70, FeS, Fps, Fak, Jak and Ack, their respective 
Subfamilies. In a further embodiemnt, the non-receptor 
tyrosine kinase is selected from the Src subfamily, which 
includes Src, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr and Yrk. 
0074 The compounds and compositions disclosed herein 
may be used for the prevention or treatment of cancerS Such 
as Stomach, gastric, bone, ovary, colon, lung, brain, larynx, 
lymphatic System, genitourinary tract, ovarian, Squamous 
cell carcinoma, astrocytoma, Kaposi's Sarcoma, glioblas 
toma, lung cancer, bladder cancer, head and neck cancer, 
melanoma, OVarian cancer, prostate cancer, breast cancer, 



US 2005/0165031 A1 

Small-cell lung cancer, leukemia, glioma, colorectal cancer, 
genitourinary cancer gastrointestinal cancer, or pancreatic 
cancer. In particular, the cancer is acute myelogenous leu 
kemia (AML), B-precursor cell acute lymphoblastic leuke 
mias, myelodysplastic leukemias, T-cell acute lymphoblastic 
leukemias, and chronic myelogenous leukemias (CMLS). 
0075 Compositions and methods for treating a disease 
comprising administering to a Subject in need thereof an 
effective amount of a Bcr-Abl receptor modulating com 
pound are provided herein. In one embodiment, the disease 
is cancer. In other embodiments, the cancer is a malignant 
tumor, or a hematologic malignancy Such as leukemia and 
lymphoma. In Some embodiments, the leukemia is chronic 
myeloid leukemia (CML) or acute myelogenous leukemia 
(AML). 
0.076 These and other aspects of the present invention 
will become evident upon reference to the following detailed 
description. In addition, various references are Set forth 
herein which describe in more detail certain procedures or 
compositions, and are incorporated by reference in their 
entirety. 

DISCLOSURE OF THE INVENTION 

0.077 To more readily facilitate an understanding of the 
invention and its preferred embodiments, the meanings of 
terms used herein will become apparent from the context of 
this Specification in View of common usage of various terms 
and the explicit definitions of other terms provided in the 
glossary below or in the ensuing description. 
0078 Glossary of Terms 
0079 Unless otherwise stated, the following terms used 
in this application, including the Specification and claims, 
have the definitions given below. It must be noted that, as 
used in the Specification and the appended claims, the 
singular forms “a,”“an” and “the” include plural referents 
unless the context clearly dictates otherwise. Definition of 
Standard chemistry terms may be found in reference works, 
including Carey and Sundberg (1992) “ADVANCED 
ORGANIC Csc HEMISTRY 3 ED.” Vols. A and B, 
Plenum Press, New York. Unless otherwise indicated, con 
ventional methods of mass spectroscopy, NMR, HPLC, 
protein chemistry, biochemistry, recombinant DNA tech 
niques and pharmacology, within the Skill of the art are 
employed. 

0080. The term “modulator” means a molecule that inter 
acts with a target either directly or indirectly. The interac 
tions include, but are not limited to, agonist, antagonist, and 
the like. 

0081. The term “agonist” means a molecule such as a 
compound, a drug, an enzyme activator or a hormone that 
enhances the activity of another molecule or the activity of 
a receptor Site etiehr directly or indirectly. 
0082 The term “antagonist” means a molecule such as a 
compound, a drug, an enzyme inhibitor, or a hormone, that 
diminishes or prevents the action of another molecule or the 
activity of a receptor Site either directly or indirectly. 
0083) The terms “effective amount” or “therapeutically 
effective amount” refer to a Sufficient amount of the agent to 
provide the desired biological result. That result can be 
reduction and/or alleviation of the Signs, Symptoms, or 
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causes of a disease, or any other desired alteration of a 
biological System. For example, an “effective amount' for 
therapeutic use is the amount of the composition comprising 
a compound as disclosed herein required to provide a 
clinically significant decrease in a disease. An appropriate 
“effective” amount in any individual case may be deter 
mined by one of ordinary skill in the art using routine 
experimentation. 
0084. As used herein, the terms “treat” or “treatment” are 
Synonymous with the term "prevent and are meant to 
indicate a postponement of development of diseases, pre 
venting the development of diseases, and/or reducing Sever 
ity of Such Symptoms that will or are expected to develop. 
Thus, these terms include ameliorating existing disease 
Symptoms, preventing additional Symptoms, ameliorating or 
preventing the underlying metabolic causes of Symptoms, 
inhibiting the disorder or disease, e.g., arresting the devel 
opment of the disorder or disease, relieving the disorder or 
disease, causing regression of the disorder or disease, reliev 
ing a condition caused by the disease or disorder, or stopping 
the Symptoms of the disease or disorder. 
0085. By “pharmaceutically acceptable' or “pharmaco 
logically acceptable' is meant a material which is not 
biologically or otherwise undesirable, i.e., the material may 
be administered to an individual without causing any unde 
Sirable biological effects or interacting in a deleterious 
manner with any of the components of the composition in 
which it is contained. 

0086) “Carrier materials” include any commonly used 
excipients in pharmaceutics and should be Selected on the 
basis of compatibility and the release profile properties of 
the desired dosage form. Exemplary carrier materials 
include, e.g., binders, Suspending agents, disintegration 
agents, filling agents, Surfactants, Solubilizers, Stabilizers, 
lubricants, wetting agents, diluents, and the like. "Pharma 
ceutically compatible carrier materials' may comprise, e.g., 
acacia, gelatin, colloidal Silicon dioxide, calcium glycero 
phosphate, calcium lactate, maltodextrin, glycerine, magne 
sium Silicate, Sodium caseinate, Soy lecithin, Sodium chlo 
ride, tricalcium phosphate, dipotassium phosphate, Sodium 
Stearoyl lactylate, carrageenan, monoglyceride, diglyceride, 
pregelatinized Starch, and the like. See, e.g., Remington. The 
Science and Practice of Pharmacy, Nineteenth Ed (Easton, 
Pa.; Mack Publishing Company, 1995); Hoover, John E., 
Remington's Pharmaceutical Sciences, Mack Publishing 
Co., Easton, Pa. 1975; Liberman, H. A. and Lachman, L., 
Eds., Pharmaceutical Dosage Forms, Marcel Decker, New 
York, N.Y., 1980; and Pharmaceutical Dosage Forms and 
Drug Delivery Systems, Seventh Ed. (Lippincott Williams & 
Wilkins 1999). 
0087 As used herein, the term “subject’ encompasses 
mammals and non-mammals. Examples of mammals 
include, but are not limited to, any member of the Mamma 
lian class: humans, non-human primates Such as chimpan 
Zees, and otherapes and monkey Species, farm animals. Such 
as cattle, horses, sheep, goats, Swine; domestic animals. Such 
as rabbits, dogs, and cats, laboratory animals including 
rodents, Such as rats, mice and guinea pigs, and the like. 
Examples of non-mammals include, but are not limited to, 
birds, fish and the like. In one embodiment of the present 
invention, the mammal is a human. 
0088. The term “pharmaceutically acceptable salt” of a 
compound means a Salt that is pharmaceutically acceptable 
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and that possesses the desired pharmacological activity of 
the parent compound. Such salts, for example, include: (1) 
acid addition Salts, formed with inorganic acids Such as 
hydrochloric acid, hydrobromic acid, Sulfuric acid, nitric 
acid, phosphoric acid, and the like; or formed with organic 
acids Such as acetic acid, propionic acid, hexanoic acid, 
cyclopentanepropionic acid, glycolic acid, pyruvic acid, 
lactic acid, malonic acid, Succinic acid, malic acid, maleic 
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 
3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic 
acid, methaneSulfonic acid, ethaneSulfonic acid, 1,2- 
ethanedisulfonic acid, 2-hydroxyethaneSulfonic acid, benze 
neSulfonic acid, 2-naphthaleneSulfonic acid, 4-methylbicy 
clo-2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid, 
4,4,-methylenebis-(3-hydroxy-2-ene-1-carboxylic acid), 
3-phenylpropionic acid, trimethylacetic acid, tertiary buty 
lacetic acid, lauryl Sulfuric acid, gluconic acid, glutamic 
acid, hydroxynaphthoic acid, Salicylic acid, Stearic acid, 
muconic acid, and the like; (2) salts formed when an acidic 
proton present in the parent compound either is replaced by 
a metal ion, e.g., an alkali metal ion, an alkaline earth ion, 
or an aluminum ion; or coordinates with an organic base. 
Acceptable organic bases include ethanolamine, diethano 
lamine, triethanolamine, tromethamine, N-methylglucam 
ine, and the like. Acceptable inorganic bases include alumi 
num hydroxide, calcium hydroxide, potassium hydroxide, 
Sodium carbonate, Sodium hydroxide, and the like. It should 
be understood that a reference to a pharmaceutically accept 
able salt includes the solvent addition forms or crystal forms 
thereof, particularly Solvates or polymorphs. Solvates con 
tain either Stoichiometric or non-Stoichiometric amounts of 
a Solvent, and are often formed during the process of 
crystallization. Hydrates are formed when the solvent is 
water, or alcoholates are formed when the Solvent is alcohol. 
Polymorphs include the different crystal packing arrange 
ments of the same elemental composition of a compound. 
Polymorphs usually have different X-ray diffraction pat 
terns, infrared Spectra, melting points, density, hardness, 
crystal shape, optical and electrical properties, Stability, and 
Solubility. Various factorS Such as the recrystallization Sol 
vent, rate of crystallization, and Storage temperature may 
cause a Single crystal form to dominate. 
0089. As used herein, the term “biological sample” is 
broadly defined to include any cell, tissue, organ or multi 
cellular organism. A biological Sample can be derived, for 
example, from cell or tissue cultures in vitro. Alternatively, 
a biological Sample can be derived from a living organism 
or from a population of Single cell organisms. 
0090. As used herein, the term “linker” means any diva 
lent linking moiety used to connect, join, or attach two 
chemical groups. For example, linkers may be used to join 
two cyclic groups, Such as to join two aryl groups (e.g., 
phenyl), an aryl group to a cycloalkyl group, an aryl group 
to a heterocyclyl group, a cycloalkyl group to a cycloalkyl 
group, a cycloalkyl group to a heterocyclyl group, and the 
like. Representative linkers include, but are not limited to, a 
covalent bond, -(Substituted or unsubstituted alkylene)-, 
-(Substituted or unsubstituted alkenylene)-, -(Substituted or 
unsubstituted alkynylene)-, -(Substituted or unsubstituted 
cycloalkylene)-, -(Substituted or unsubstituted heterocy 
clylene)-, -(Substituted or unsubstituted arylene)-, and -(Sub 
Stituted or unsubstituted heteroarylene)-. Exemplary linkers 
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=N-N=,-COO)NH-, -S(O)NH-, and the like. Addi 
tional examples of linkers include -O(substituted or unsub 
stituted alkylene)-, -N(substituted or unsubstituted alky 
lene)-, -NHC(O)(substituted or unsubstituted alkylene)-, 
-C(O)(substituted or unsubstituted alkenylene)-, -NH 
C(O)(substituted or unsubstituted alkylene)S(substituted or 
unsubstituted alkylene)C(O)NH-, -NHC(O)(substituted 
or unsubstituted alkenylene)-, and the like. Linkers, as 
represented herein, embrace divalent moieties in any chemi 
cally feasible directionality. For example, compounds com 
prising a linker-C(O)NH- which attaches two aryl 
groups, Ari to Ara, include Ar-C(O)NH-Ara as well as 
Ar-NHC(O)-Ar. 
0091 AS used herein, the term “halogen' includes fluo 
rine, chlorine, bromine, and iodine. 
0092. As used herein, “alkyl” means a straight chain or 
branched, Saturated or unsaturated chain having from 1 to 10 
carbon atoms. Representative Saturated alkyl groups 
include, but are not limited to, methyl, ethyl, n-propyl, 
isopropyl, 2-methyl-I-propyl, 2-methyl-2-propyl, 2-methyl 
1-butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl 
1-propyl, 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl 
1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl 
2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 
2-ethyl-1-butyl, butyl, isobutyl, t-butyl, n-pentyl, isopentyl, 
neopentyl, and n-hexyl, and longer alkyl groups, Such as 
heptyl, and octyl. An alkyl group can be unsubstituted or 
Substituted. Unsaturated alkyl groups include alkenyl groups 
and alkynyl groups, discussed below. Alkyl groups contain 
ing three or more carbon atoms may be Straight, branched or 
cyclized. 

0093. As used herein, “lower alkyl” means an alkyl 
having from 1 to 5 carbon atoms. 
0094 AS used herein, an “alkenyl group” includes a 
monovalent unbranched or branched hydrocarbon chain 
having one or more double bonds therein. The double bond 
of an alkenyl group can be unconjugated or conjugated to 
another unsaturated group. Suitable alkenyl groups include, 
but are not limited to, (C-C) alkenyl groups, such as vinyl, 
allyl, butenyl, pentenyl, hexenyl, butadienyl, pentadienyl, 
hexadienyl, 2-ethylhexenyl, 2-propyl-2-butenyl, 4-(2-me 
thyl-3-butene)-pentenyl. An alkenyl group can be unsubsti 
tuted or Substituted. 

0095 AS used herein, “alkynyl group” includes a 
monovalent unbranched or branched hydrocarbon chain 
having one or more triple bonds therein. The triple bond of 
an alkynyl group can be unconjugated or conjugated to 
another unsaturated group. Suitable alkynyl groups include, 
but are not limited to, (C-C) alkynyl groups, Such as 
ethynyl, propynyl, butynyl, pentynyl, heXynyl, methylpro 
pynyl, 4-methyl-1-butynyl, 4-propyl-2-pentynyl, and 4-bu 
tyl-2-hexynyl. An alkynyl group can be unsubstituted or 
Substituted. 

0096) The terms “trifluoromethyl,”“sulfonyl,” and “car 
boxyl” include CF, SOH, and COH, respectively. 

0097. The term “alkoxy” as used herein includes 
-O-(alkyl), wherein alkyl is defined above. 
0098. As used herein, “alkoxyalkoxy” includes 

also include O-, S-, S(O), S(O), 
S(O) s C(O) s NH s N=, N=N. s 

O-(alkyl)-O-(alkyl), wherein each “alkyl” is inde 
pendently an alkyl group defined above. 
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0099 AS used herein, “alkoxycarbonyl' includes 
-C(O)O-(alkyl), wherein alkyl is defined above. 
0100 AS used herein, “alkoxycarbonylalkyl” includes 
-(alkyl)-C(O)O-(alkyl), wherein alkyl is defined above. 
0101 AS used herein, “alkoxyalkyl” means -(alkyl)-O- 
(alkyl), wherein each "alkyl is independently an alkyl 
group defined above. 

0102) As used herein, the term “aryl” (Ar) refers to a 
monocyclic, or fused or Spiro polycyclic, aromatic car 
bocycle (ring structure having ring atoms that are all carbon) 
having from 3 to 12 ring atoms per ring. Illustrative 
examples of aryl groups include the following moieties: 

s O s O s 

s 

0103) As used herein, the term “heteroaryl” (heteroAr) 
referS to a monocyclic, or fused or Spiro polycyclic, aromatic 
heterocycle (ring structure having ring atoms Selected from 
carbon atoms as well as nitrogen, oxygen, and Sulfur het 
eroatoms) having from 3 to 12 ring atoms per ring. Illus 
trative examples of aryl groups include the following moi 
eties: 

, and the like. 

K (, O OC \ s s s s s 

21 se 4. 
S 

N N r 1N ryu 
21 Na2N S 
N N n N, and the like. 

4N4N4 

0104. As used herein, the term “cycloalkyl” refers to a 
Saturated or partially Saturated, monocyclic or fused or Spiro 
polycyclic, carbocycle having from 3 to 12 ring atoms per 
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ring. Illustrative examples of cycloalkyl groups include the 
following moieties: 

KO) , and the like. 

0105. As used herein, the term “heterocycloalkyl” refers 
to a monocyclic, or fused or Spiro polycyclic, ring structure 
that is Saturated or partially Saturated and has from 3 to 12 
ring atoms per ring Selected from C atoms and N, O, and S 
heteroatoms. Illustrative examples of heterocycloalkyl 
groups include: 

O O. O O O O 

S, N N, N, O, 

\ / 

C C C () \ } K) 

O. S N - 

OOOOO 
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-continued 

O N-6 
2.7 rS. s N 

M O 
N 

s , and the like. 

O 

0106 AS used herein, “aryloxy” includes -O-aryl 
group, wherein aryl is as defined above. An aryloxy group 
can be unsubstituted or Substituted. 

0107 As used herein, “arylalkyl” includes -(alkyl)-(aryl), 
wherein alkyl and aryl are defined above. 
0108) As used herein, “arylalkyloxy” includes 
-O-(alkyl)-(aryl), wherein alkyl and aryl are defined above. 
0109 AS used herein, “cycloalkyl” includes a monocy 
clic or polycyclic Saturated ring comprising carbon and 
hydrogen atoms and having no carbon-carbon multiple 
bonds. Examples of cycloalkyl groups include, but are not 
limited to, (C-C7)cycloalkyl groups, Such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl, and 
Saturated cyclic and bicyclic terpenes. A cycloalkyl group 
can be unsubstituted or substituted. Preferably, the 
cycloalkyl group is a monocyclic ring or bicyclic ring. 

0110. As used herein, “cycloalkyloxy” includes -O- 
(cycloalkyl), wherein cycloalkyl is defined above. 
0111 AS used herein, “cycloalkylalkyloxy” includes 
-O-(alkyl)-(cycloalkyl), wherein cycloalkyl and alkyl are 
defined above. 

0112 AS used herein, the term “alkylidene' includes the 
divalent radical -CH2-, wherein n is an integer from 1 
to 8, such as -CH-, -CHCH-, -CH-CH 
CH-, -CH2CH2CHCH-, -CH2CH2CH2CHCH 
and the like, unsubstituted or Substituted one or more alkyl 
groupS. 

0113 AS used herein, "heteroatom-containing alky 
lidene' includes an alkylidene wherein at least one carbon 
atom is replaced by a heteroatom Selected from nitrogen, 
oxygen, or sulfur, such as -CHCHOCHCH-, and the 
like, unsubstituted or substituted with one or more alkyl 
groupS. 

0114 AS used herein, “aminoalkoxy” 
-O-(alkyl)-NH, wherein alkyl is defined above. 

includes 

0115 AS used herein, "mono-alkylamino” includes 
-NH(alkyl), wherein alkyl is defined above. 
0116. As used herein, “di-alkylamino” includes 
-N(alkyl)(alkyl), wherein each “alkyl” is independently an 
alkyl group defined above. 

0117. As used herein, “mono-alkylaminoalkoxy” 
includes -O-(alkyl)-NH(alkyl), wherein each “alkyl” is 
independently an alkyl group defined above. 

10 
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0118 AS used herein, “di-alkylaminoalkoxy” includes 
-O-(alkyl)N(alkyl)(alkyl), wherein each “alkyl” is inde 
pendently an alkyl group defined above. 
0119) As used herein, “arylamino” includes -NH(aryl), 
wherein aryl is defined above. 
0120 AS used herein, “arylalkylamino” includes -NH 
(alkyl)-(aryl), wherein alkyl and aryl are defined above. 
0121 AS used herein, “alkylamino” includes 
-NH(alkyl), wherein alkyl is defined above. 
0.122 AS used herein, “cycloalkylamino” includes 
-NH-(cycloalkyl), wherein cyclohexyl is defined above. 
0123. As used herein, “cycloalkylalkylamino” includes 
-NH-(alkyl)-(cycloalkyl), wherein alkyl and cycloalkyl are 
defined above. 

0124. As used herein, “aminoalkyl” includes -(alkyl)- 
NH, wherein alkyl is defined above. 
0.125 AS used herein, "mono-alkylaminoalkyl includes 
-(alkyl)-NH(alkyl).wherein each “alkyl” is independently an 
alkyl group defined above. 
0.126 AS used herein, “di-alkylaminoalkyl includes 
-(alkyl)-N(alkyl)(alkyl).wherein each “alkyl” is indepen 
dently an alkyl group defined above. 
0127. The term “whole integer' is intended to include 
whole numbers. For example, a whole integer from 0 to 4 
would include 0, 1, 2, 3, and 4. 
0128 Sulfonyl refers to the presence of a sulfur atom, 
which is optionally linked to another moiety Such as an 
aliphatic group, an aromatic group, an aryl group, an alicy 
clic group, or a heterocyclic group. Aryl or alkyl Sulfonyl 
moieties have the formula -SOR, and alkoxy moieties 
have the formula -O-Ra, wherein R is alkyl, as defined 
above, or is aryl wherein aryl is phenyl, optionally Substi 
tuted with 1-3 substituents independently selected from halo 
(fluoro, chloro, bromo or iodo), lower alkyl (1-6C) and 
lower alkoxy (1-6C). 
0129. As used herein, the term “substituted” means that 
the Specified group or moiety bears one or more Suitable 
Substituents. 

0.130. As used herein, the term “unsubstituted” means 
that the Specified group bears no Substituents. 
0131 AS used herein, the term “optionally substituted” 
means that the Specified group is unsubstituted or Substituted 
by one or more Substituents. 
0132 Molecular embodiments of the present invention 
may possess one or more chiral centers and each center may 
exist in the R or S configuration. The present invention 
includes all diastereomeric, enantiomeric, and epimeric 
forms as well as the appropriate mixtures thereof. Stereoi 
SomerS may be obtained, if desired, by methods known in 
the art as, for example, the Separation of Stereoisomers by 
chiral chromatographic columns. Additionally, the com 
pounds of the present invention may exist as geometric 
isomers. The present invention includes all cis, trans, Syn, 
anti, entgegen (E), and Zusammen (Z) isomers as well as the 
appropriate mixtures thereof. 
0.133 Certain functional groups contained within the 
compounds of the present invention can be Substituted for 
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bioisosteric groups, that is, groups which have similar 
Spatial or electronic requirements to the parent group, but 
exhibit differing or improved physicochemical or other 
properties. Suitable examples are well known to those of 
skill in the art, and include, but are not limited to moieties 
described in Patini et al., Chem, Rev, 1996, 96, 3147-3176 
and references cited therein. 

0134. In addition, the compounds of the present invention 
can exist in unsolvated as well as Solvated forms with 
pharmaceutically acceptable Solvents Such as water, ethanol, 
and the like. In general, the Solvated forms are considered 
equivalent to the unsolvated forms for the purposes of the 
present invention. 
0135) To more readily facilitate an understanding of the 
invention and its preferred embodiments, the meanings of 
terms used herein will become apparent from the context of 
this Specification in View of common usage of various terms 
and the explicit definitions of other terms provided in the 
glossary below or in the ensuing description. 
0136 Compounds 
0.137 In one aspect, the present invention is directed to 
compounds, compositions, and methods for treating condi 
tions associated with abnormal kinase activity. In one 
embodiment, compounds useful in the invention are deriva 
tives of isoxazoles, pyrazoles and isothiazoles. When the 
compounds of the invention contain one or more chiral 
centers, the invention includes optically pure forms as well 
as mixtures of Stereoisomers or enantiomers. 

0.138. Thus, the invention provides methods for modu 
lating various kinases by providing an effective amount of a 
compound of the formulas described herein. 
0139 Salts of the compounds may be used for therapeutic 
and prophylactic purposes, where the Salt is preferably a 
pharmaceutically acceptable Salt. Examples of pharmaceu 
tically acceptable Salts include those derived from mineral 
acids, Such as hydrochloric, hydrobromic, phosphoric, meta 
phosphoric, nitric and Sulphuric acids, and organic acids, 
Such as tartaric, acetic, trifluoroacetic, citric, malic, lactic, 
fumaric, benzoic, glycolic, gluconic, Succinic and methane 
Sulphonic and arylsulphonic, for example Q-toluenesul 
phonic, acids. 
0140 A“prodrug” refers to a drug or compound in which 
the pharmacological action results from conversion by meta 
bolic processes within the body. Prodrugs are generally drug 
precursors that, following administration to a Subject and 
Subsequent absorption, are converted to an active, or a more 
active Species via Some process, Such as conversion by a 
metabolic pathway. Some prodrugs have a chemical group 
present on the prodrug that renders it less active and/or 
conferS Solubility or Some other property to the drug. Once 
the chemical group has been cleaved and/or modified from 
the prodrug the active drug is generated. Prodrugs may be 
designed as reversible drug derivatives, for use as modifiers 
to enhance drug transport to Site-specific tissues. Addition 
ally, prodrugs can increase the effective water Solubility of 
the therapeutic compound for targeting to regions where 
water is the principal Solvent. See, e.g., Fedorak et al., Am. 
J. Physiol., 269:G210-218 (1995); McLoed et al., Gastro 
enterol, 106:405-413 (1994); Hochhaus et al., Biomed. 
Chrom., 6:283-286 (1992); J. Larsen and H. Bundgaard, Int. 
J. Pharmaceutics, 37, 87 (1987); J. Larsen et al., Int. J. 
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Pharmaceutics, 47, 103 (1988); Sinkula et al., J. Pharm. Sci., 
64:181-210 (1975); T. Higuchi and V. Stella, Pro-drugs as 
Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium 
Series; and Edward B. Roche, Bioreversible Carriers in 
Drug Design, American Pharmaceutical ASSociation and 
Pergamon Press, 1987. Prodrug forms of the above 
described compounds, wherein the prodrug is metabolized 
in Vivo to produce a derivative as Set forth above are 
included within the Scope of the claims. Indeed, Some of the 
above-described derivatives may be a prodrug for another 
derivative or active compound. 
0.141. The invention further provides for the optical iso 
mers of the compounds disclosed herein, especially those 
resulting from the chiral carbon atoms in the molecule. In 
additional embodiments of the invention, mixtures of enan 
tiomers and/or diastereoisomers, resulting from a single 
preparative Step, combination, or interconversion may also 
be useful for the applications described herein. 
0142. In another aspect, compositions containing the 
above described analogs and derivatives are provided. Pref 
erably, the compositions are formulated to be Suitable for 
pharmaceutical or clinical use by the inclusion of appropri 
ate carriers or excipients. 
0.143 Groups Such as carbonyl, carboxyl, alkoxy, amino, 
and cyano groups, etc., as shown in the formula above, need 
not be directly bound to the para position; they may be 
included elsewhere in the alkyl, alkenyl or alkynyl Substitu 
ent. Thus, also acceptable Substituents are the following 
representative forms: 

0144) -CHNHCH-CHOCH, -CH-SCH; 
-NHCH; -CHCH; -OCHCH; 
-SCHCHCH, -CH=CHCH-NH; 
-CHCH-OH; 

O O HC 

-- tic-( - 
CN 

0145 –CHCHCHSH; —CHOC(O)CH; 
–CHNHC(O)CHC(O)CH; -NHC(O)CHCHCH 
each of which may further be substituted with a cycloalkyl, 
heterocycloalkyl, aryl or heteroaryl group. 

0146 It will also be evident that these substituents 
include, for example, trifluoromethyl, difluoromethyl and 
fluoromethyl (alkyl substituted by halo) and trifluo 
romethoxy, difluoromethoxy and fluoromethoxy (alkyl 
where one carbon is replaced by O and is further substituted 
by halo). 
0147 Compounds of the invention which contain car 
boxyl groups or which contain amino groups may be Sup 
plied in the forms of their pharmaceutically acceptable Salts. 
Pharmaceutically acceptable Salts of carboxylic acids 
include inorganic Salts Such as Salts of Sodium, potassium, 
calcium, magnesium and the like or Salts formed with 
organic baseS Such as caffeine. Salts of amines are acid 
addition Salts formed from inorganic acids Such as hydro 
chloric, Sulfuric, phosphoric acids or may be Salts of organic 
acids Such as acetates, maleates, propionates, and the like. 
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0.148. The invention also provides prodrug forms of the 
compounds described herein, wherein the prodrug is 
metabolized in vivo to produce a derivative as set forth 
above. Indeed, some of the above described derivatives may 
be a prodrug for another derivative or active compound. The 
invention further provides for the optical isomers of the 
compounds disclosed herein, especially those resulting from 
the chiral carbon atoms in the molecule. In additional 
embodiments of the invention, mixtures of enantiomers 
and/or diastereoisomers, resulting from a Single preparative 
Step, combination, or interconversion are provided. 
0149. In another aspect of the invention, compositions 
containing the above described analogs and derivatives are 
provided. Preferably, the compositions are formulated to be 
Suitable for pharmaceutical or clinical use by the inclusion 
of appropriate carriers or excipients. 
0150. In yet another aspect of the invention, pharmaceu 
tical formulations are provided comprising at least one 
compound described above, or a pharmaceutically accept 
able Salt or Solvate thereof, together with one or more 
pharmaceutically acceptable carriers, diluents or excipients. 
0151. The compounds of the invention, especially when 
used in the invention methods and compositions, may be 
“conjugated'-that is they may be coupled to additional 
moieties that do not destroy their ability to modulate kinases. 
For example, the compounds might be coupled to a label 
Such as a radioactive label, a fluorescent label and the like, 
or may be coupled to targeting agentS Such as antibodies or 
fragments, or to fragments to aid purification Such as FLAG 
or a histidine tag. The compounds may also be coupled to 
Specific binding partnerS Such as biotin for use in assay 
procedures or to moieties that alter their biological half-lives 
Such as polyethylene glycol. Thus, the methods of the 
invention employ the invention compounds perse as well as 
conjugates thereof. 
0152 Synthesis of Compounds 
0153 Compounds of the present invention may be syn 
thesized using Standard Synthetic techniques known to those 
of Skill in the art or using methods known in the art in 
combination with methods described herein. See, e.g., 
March, ADVANCED ORGANIC CHEMISTRY 4th Ed., 
(Wiley 1992); Carey and Sundberg, ADVANCED 
ORGANIC CHEMISTRY 3" Ed., Vols. A and B (Plenum 
1992), and Green and Wuts, PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS 2" Ed. (Wiley 1991). General 
methods for the preparation of compound as disclosed 
herein may be derived from known reactions in the field, and 
the reactions may be modified by the use of appropriate 
reagents and conditions, as would be recognized by the 
skilled perSon, for the introduction of the various moieties 
found in the formulae as provided herein. 
0154) The compounds of the invention are synthesized by 
methods well known in the art. The compounds of the 
invention are ureas or cyclic forms thereof and can be 
Synthesized using generally known procedures for urea 
Synthesis. 

O155 In one group of methods, an amine is reacted with 
an isocyanate in an aprotic Solvent. Typically, in Some 
embodiments, a molar excess of the amine is used in the 
presence of an aprotic Solvent and the reaction is conducted 
at room temperature. The reaction mixture is then poured 
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into water and precipitated with Salt to recover the crude 
product which is then purified according to Standard meth 
ods. 

0156. In alternative methods, the ureas are formed from 
two separate amine reactants in the presence of a condensing 
agent Such as 1,1,carbonyldiimidazole (CDI) in the presence 
of an inert nonpolar Solvent Such as dichloromethane. One 
of the amines is first added to a Solution of CDI in Solvent 
under cooling conditions and then Stirred at room tempera 
ture with the other amine. After removal of Solvent, the 
crude product can be purified using Standard procedures. 

O157. In still another method, one of the amines is added 
in an aprotic Solvent to a Solution of triphosgene and then 
treated with the other amine reactant dissolved in an inert 
Solvent in the presence of base Such as triethylamine. After 
reaction at room temperature, the mixture may be diluted 
with, for example, ethylacetate and washed with water and 
brine, dried and purified. 

0158. In still another method, one of the amine compo 
nents is treated with 4-nitrophenylchloroformate in the pres 
ence of mild base in a solvent such as N-methylpyrrolidone 
(NMP). The other amine is then added and the reaction 
mixture heated, then cooled, poured into water, extracted 
into chloroform and further purified. 

0159. Alternatively, the urea may be formed by the 
reaction of an amine with the counterpart halo acylamine 
which is formed from the parent amine by treatment with 
phosgene and base in an inert Solvent Such as methylene 
dichloride or by reacting an amine with its counterpart 
amine with an acyl amine containing an alternate leaving 
group formed by reaction of that amine with 4-nitrophenyl 
chloroformate in the presence of an amine base and in an 
inert Solvent. 

0160 Details of these methods can be found in Matsuno 
et al. J. Med. Chem. 45:3057-66 (2002); Matsuno et al. J. 
Med. Chem. 45:4513–23 (2002); and and Pandley et al., J. 
Med. Chem. 45:3772-93 (2002). 
0.161 Cyclized forms of the ureas may be obtained by 
treating the formed urea with dibromo derivatives of the 
bridge, typically in the presence of a Strong base and in an 
inert aprotic polar Solvent. 

0162 The ureas may be converted to thioureas by treat 
ing with Lawesson's reagent in the presence of toluene. 

0163) For compounds having the moiety Ar-L-Ar is 
obtained by first protecting the amino group of p-hydroxy 
aniline destined to become Ar' with a protecting agent Such 
as Boc and then coupling the hydroxy group of Ar" to an aryl 
alkyl halide. This coupling is conducted in the presence of 
Strong base and in an aprotic Solvent. After deprotection, the 
urea is formed by reaction with the isoxazole isocyanate. 
These techniques are exemplified below. 

0164. Selected examples of covalent linkages and pre 
cursor functional groups which yield them are given in the 
Table entitled “Examples of Covalent Linkages and Precur 
Sors Thereof.” Precursor functional groups are shown as 
electrophilic groups and nucleophilic groups. The functional 
group on the organic Substance may be attached directly, or 
attached via any useful spacer or linker as defined below. 
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TABLE 1. 

Examples of Covalent Linkages and Precursors Thereof 

Covalent Linkage 
Product Electrophile Nucleophile 

Carboxamides Activated esters aminesfanilines 
Carboxamides acyl azides aminesfanilines 
Carboxamides acyl halides aminesfanilines 
Esters acyl halides alcohols/phenols 
Esters acyl nitriles alcohols/phenols 
Carboxamides acyl nitriles aminesfanilines 
Imines Aldehydes aminesfanilines 
Hydrazones aldehydes or ketones Hydrazines 
Oximes aldehydes or ketones Hydroxylamines 
Alkyl amines alkyl halides aminesfanilines 
Esters alkyl halides carboxylic acids 
Thioethers alkyl halides Thiols 
Ethers alkyl halides alcohols/phenols 
Thioethers alkyl sulfonates Thiols 
Esters alkyl sulfonates carboxylic acids 
Ethers alkyl sulfonates alcohols/phenols 
Esters Anhydrides alcohols/phenols 
Carboxamides Anhydrides aminesfanilines 
Thiophenols aryl halides Thiols 
Aryl amines aryl halides Amines 
Thioethers AZindines Thiols 
Boronate esters Boronates Glycols 
Carboxamides carboxylic acids aminesfanilines 
Esters carboxylic acids Alcohols 
hydrazines Hydrazides carboxylic acids 
N-acylureas or Anhydrides carbodiimides carboxylic acids 
Esters diazoalkanes carboxylic acids 
Thioethers Epoxides Thiols 
Thioethers haloacetamides Thiols 
Ammotriazines halotriazines aminesfanilines 
Triazinyl ethers halotriazines alcohols/phenols 
Amidines imido esters aminesfanilines 
Ureas Isocyanates aminesfanilines 
Urethanes Isocyanates alcohols/phenols 
Thioureas isothiocyanates aminesfanilines 
Thioethers Maleimides Thiols 
Phosphite esters phosphoramidites Alcohols 
Silyl ethers silyl halides Alcohols 
Alkyl amines sulfonate esters aminesfanilines 
Thioethers sulfonate esters Thiols 
Esters sulfonate esters carboxylic acids 
Ethers sulfonate esters Alcohols 
Sulfonamides sulfonyl halides aminesfanilines 
Sulfonate esters sulfonyl halides phenolsfalcohols 

0165) In general, carbon electrophiles are Susceptible to 
attack by complementary nucleophiles, including carbon 
nucleophiles, wherein an attacking nucleophile brings an 
electron pair to the carbon electrophile in order to form a 
new bond between the nucleophile and the carbon electro 
phile. 

0166 Suitable carbon nucleophiles include, but are not 
limited to alkyl, alkenyl, aryl and alkynyl Grignard, orga 
nolithium, organozinc, alkyl-, alkenyl-, aryl- and alkynyl-tin 
reagents (organostannanes), alkyl-, alkenyl-, aryl- and alky 
nyl-borane reagents (organoboranes and organoboronates); 
these carbon nucleophiles have the advantage of being 
kinetically stable in water or polar organic Solvents. Other 
carbon nucleophiles include phosphorus ylids, enol and 
enolate reagents, these carbon nucleophiles have the advan 
tage of being relatively easy to generate from precursors 
well known to those skilled in the art of Synthetic organic 
chemistry. Carbon nucleophiles, when used in conjunction 
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with carbon electrophiles, engender new carbon-carbon 
bonds between the carbon nucleophile and carbon electro 
phile. 

0.167 Non-carbon nucleophiles suitable for coupling to 
carbon electrophiles include but are not limited to primary 
and Secondary amines, thiols, thiolates, and thioethers, alco 
hols, alkoxides, azides, Semicarbazides, and the like. These 
non-carbon nucleophiles, when used in conjunction with 
carbon electrophiles, typically generate heteroatom linkages 
(C-X-C), wherein X is a hetereoatom, e.g., oxygen or 
nitrogen. 

0.168. The term “protecting group” refers to chemical 
moieties that block Some or all reactive moieties and prevent 
Such groups from participating in chemical reactions until 
the protective group is removed. It is preferred that each 
protective group be removable by a different means. Pro 
tective groups that are cleaved under totally disparate reac 
tion conditions fulfill the requirement of differential 
removal. Protective groups can be removed by acid, base, 
and hydrogenolysis. GroupS Such as trityl, dimethoxytrityl, 
acetal and t-butyldimethylsilyl are acid labile and may be 
used to protect carboxy and hydroxy reactive moieties in the 
presence of amino groups protected with Cbz groups, which 
are removable by hydrogenolysis, and Fmoc groups, which 
are base labile. Carboxylic acid and hydroxy reactive moi 
eties may be blocked with base labile groupS Such as, 
without limitation, methyl, ethyl, and acetyl in the presence 
of amines blocked with acid labile groups Such as t-butyl 
carbamate or with carbamates that are both acid and base 
stable but hydrolytically removable. 
0169 Carboxylic acid and hydroxy reactive moieties 
may also be blocked with hydrolytically removable protec 
tive groupS. Such as the benzyl group, while amine groups 
capable of hydrogen bonding with acids may be blocked 
with base labile groupS. Such as Fmoc. Carboxylic acid 
reactive moieties may be protected by conversion to Simple 
ester derivatives as exemplified herein, or they may be 
blocked with Oxidatively-removable protective groupS. Such 
as 2,4-dimethoxybenzyl, while co-existing amino groups 
may be blocked with fluoride labile silyl carbamates. 
0170 Allyl blocking groups are useful in then presence 
of acid- and base-protecting groups since the former are 
Stable and can be Subsequently removed by metal or pi-acid 
catalysts. For example, an allyl-blocked carboxylic acid can 
be deprotected with a Pdo-catalyzed reaction in the presence 
of acid labile t-butyl carbamate or base-labile acetate amine 
protecting groups. Yet another form of protecting group is a 
resin to which a compound or intermediate may be attached. 
AS long as the residue is attached to the resin, that functional 
group is blocked and cannot react. Once released from the 
resin, the functional group is available to react. 
0171 Typically blocking/protecting groups may be 
Selected from: 

H2 
C C 2 

HC1 N1 N O N H 

Bn 

H H 2 
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0172 Other protecting groups are described in Greene 
and Wuts, Protective Groups in Organic Synthesis, 3rd Ed., 
John Wiley & Sons, New York, N.Y., 1999, which is 
incorporated herein by reference in its entirety. 
0173 Biological Activity 
0174) Protein kinases (PKS) play a role in signal trans 
duction pathways regulating a number of cellular functions, 
Such as cell growth, differentiation, and cell death. PKS are 
enzymes that catalyze the phosphorylation of hydroxy 
groups on tyrosine, Serine and threonine residues of proteins. 
Abnormal PK activity has been related to disorders ranging 
from relatively non life threatening diseases Such as psoria 
sis to extremely virulent diseaseS Such as glioblastoma 
(brain cancer). In addition, a variety of tumor types have 
dysfunctional growth factor receptor tyrosine kinases, 
resulting in inappropriate mitogenic Signaling. Protein 
kinases are believed to be involved in many different cellular 
Signal transduction pathways. In particular, protein tyrosine 
kinases (PTK) are attractive targets in the Search for thera 
peutic agents, not only for cancer, but also against many 
other diseases. Blocking or regulating the kinase phospho 
rylation proceSS in a signaling cascade may help treat 
conditions Such as cancer or inflammatory processes. 
0175 Protein tyrosine kinases are a family of tightly 
regulated enzymes, and the aberrant activation of various 
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members of the family is one of the hallmarks of cancer. The 
protein-tyrosine kinase family includes Bcr-Abl tyrosine 
kinase, and can be divided into Subgroups that have similar 
Structural organization and Sequence Similarity within the 
kinase domain. The members of the type III group of 
receptor tyrosine kinases include the platelet-derived growth 
factor (PDGF) receptors (PDGF receptors C. and B), colony 
stimulating factor (CSF-1) receptor (CSF-1R, c-Fms), FLT. 
3, and stem cell or Steel factor receptor (c-kit). 
0176) The compounds, compositions, and methods pro 
Vided herein are useful to modulate the activity of kinases 
including, but not limited to, ERBB2, ABL1, AURKA, 
CDK2, EGFR, FGFR1, LCK, MAPK14, PDGFR, KDR, 
ABL1, BRAF, ERBB4, FLT3, KIT, and RAF1. In some 
embodiments, the compositions and methods provided 
herein modulate the activity of a mutant kinase. 

0177. Inhibition by the compounds provided herein can 
be determined using any Suitable assay. In one embodiment, 
inhibition is determined in vitro. In a Specific embodiment, 
inhibition is assessed by phosphorylation assayS. Any Suit 
able phosphorylation assay can be employed. For example, 
membrane autophosphorylation assays, receptor autophos 
phorylation assays in intact cells, and ELISA's can be 
employed. See, e.g., Gazit, et al., J. Med. Chem. (1996) 
39:2170-2177, Chapter 18 in CURRENT PROTOCOLS IN 
MOLECULAR BIOLOGY (Ausubel, et al., eds. 2001). 
Cells useful in Such assays include cells with wildtype or 
mutated forms. In one embodiment, the wildtype is a kinase 
that is not constitutively active, but is activated with upon 
dimerization. Suitable cells include those derived through 
cell culture from patient Samples as well as cells derived 
using routine molecular biology techniques, e.g., retroviral 
transduction, transfection, mutagenesis, etc. Exemplary cells 
include Ba/F3 or 32Dc13 cells transduced with, e.g., MSCV 
retroviral constructs FLT3-ITD (Kelly et al., 2002); Molm 
13 and Molm 14 cell line (Fujisaki Cell Center, Okayama, 
Japan); HL60 (AML-M3), AML193 (AML-M5), KG-1, 
KG-1a, CRL-1873, CRL-9591, and THP-1 (American Tis 
Sue Culture Collection, Bethesda, Md.); or any suitable cell 
line derived from a patient with a hematopoietic malignancy. 

0.178 In some embodiments, the compounds described 
herein Significantly inhibit receptor tyrosine kinases. A Sig 
nificant inhibition of a receptor tyrosine kinase activity 
refers to an ICs of less than or equal to 100 uM. Preferably, 
the compound can inhibit activity with an ICs of less than 
or equal to 50 uM, more preferably less than or equal to 10 
LiM, more preferably less than 1 M, or less than 100 nM, 
most preferably less than 50 nM. Lower ICso's are preferred 
because the ICso provides an indication as to the in vivo 
effectiveness of the compound. Other factors known in the 
art, Such as compound half-life, biodistribution, and toxicity 
should also be considered for therapeutic uses. Such factors 
may enable a compound with a lower ICso to have greater in 
Vivo efficacy than a compound having a higher ICso. Pref 
erably, a compound that inhibits activity is administered at 
a dose where the effective tyrosine phosphorylation, i.e., 
ICso, is less than its cytotoxic effects, LDso. 
0179. In some embodiments, the compounds selectively 
inhibit one or more kinases. Selective inhibition of a kinase 
is achieved by inhibiting activity of one kinase, while having 
an insignificant effect on other members of the Superfamily. 
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0180 Bcr-Abl 
0181 c-Abl is a nonreceptor tyrosine kinase that contrib 
utes to Several leukogenic fusion proteins, including the 
deregulated tyrosine kinase, Bcr-Abl. Chronic myeloid leu 
kemia (CML) is a clonal disease involving the pluripotent 
hematopoietic Stem cell compartment and is associated with 
the Philadelphia chromosome Nowell P. C. and Hungerford 
D. A., Science 132,1497 (1960), a reciprocal translocation 
between chromosomes 9 and 22 ((9:22) (q34; q11))Row 
ley J. D., Nature 243,290–293 (1973). The translocation 
links the c-Abl tyrosine kinase oncogene on chromosome 9 
to the 5, half of the bcr (breakpoint cluster region) gene on 
chromosome 22 and creates the fusion gene bcr/abl. The 
fusion gene produces a chimeric 8.5 kB transcript that codes 
for a 210-kD fusion protein (p210'"), and this gene 
product is an activated protein tyrosine kinase. Thus, the 
Abelson tyrosine kinase is improperly activated by acciden 
tal fusion of the bcr gene with the gene encoding the 
intracellular non-receptor tyrosine kinase, c-Abl. 

0182. The Bcr domain interferes with the intramolecular 
Abl inhibitory loop and unveils a constitutive kinase activity 
that is absent in the normal Abl protein. Bcr-Abl tyrosine 
kinase is a potent inhibitor of apoptosis, and it is well 
accepted that the oncoprotein expresses a constitutive 
tyrosine kinase activity that is necessary for its cellular 
transforming activity. Constitutive activity of the fusion 
tyrosine kinase Bcr-Abl has been established as the charac 
teristic molecular abnormality present in Virtually all cases 
of chronic myeloid leukemia (CML) and up to 20 percent of 
adult acute lymrphoblastic leukemia (ALL) Faderl S. et al., 
N Engl J Med 341, 164-172 (1999); Sawyers C. L., N Engl 
J Med 340,1330-1340 (1999)). 
0183 Mutations present in the kinase domain of the 
Bcr-Abl gene of patients suffering from CML or Ph--ALL 
account for the biological resistance of these patients 
towards ST1571 treatment in that said mutations lead to 
resistance of the Bcr-Abl tyrosine kinase towards inhibition 
by ST1571. Novel therapies for CML need to address this 
emerging problem of clinical resistance to ST1571 
(Gleevec). Because tumor progression in patients receiving 
ST1571 seem to be mediated by amplification of or mutation 
in the Bcr-Abl gene that causes the tyrosine kinase to be leSS 
efficiently inhibited by the drug, newer tyrosine kinase 
inhibitors may be Susceptible to the same mechanisms of 
resistance. None the less, these findings are extremely 
valuable in the development of new compounds or combi 
nations of compounds which are capable to overcome resis 
tance towards treatment with ST1571. Furthermore, in view 
of the large number of protein kinase inhibitors and the 
multitude of proliferative and other PK-related diseases, 
there is an ever-existing need to provide novel classes of 
compounds that are useful as PK inhibitors and thus in the 
treatment of these PTK related diseases. 

0184. In one embodiment, compositions and methods 
provided herein are effective to modulate the activity of 
Bcr-Abl. In other embodiments, compositions and methods 
provided herein are effective to selectively modulate the 
activity of Bcr-Abl. In a further embodiment, compositions 
of Formula G, e.g. compounds shown in examples M and O, 
inhibit the protein tyrosine kinase associated with mutated 
bcr-abl, which gives rise to observed clinical resistance 
towards treatment with ST1571. 
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0185. Formulations 
0186 The compounds described herein can be used to 
prepare a medicament, Such as by formulation into pharma 
ceutical compositions for administration to a Subject using 
techniques generally known in the art. A Summary of Such 
pharmaceutical compositions may be found, for example, in 
Remington's Pharmaceutical Sciences, Mack Publishing 
Co., Easton, Pa. The compounds of the invention can be 
used singly or as components of mixtures. Preferred forms 
of the compounds are those for Systemic administration as 
well as those for topical or transdermal administration. 
Formulations designed for timed release are also within the 
Scope of the invention. Formulation in unit dosage form is 
also preferred for the practice of the invention. 

0187. In unit dosage form, the formulation is divided into 
unit doses containing appropriate quantities of one or more 
compounds. The unit dosage may be in the form of a 
package containing discrete quantities of the formulation. 
Non-limiting examples are packeted tablets or capsules, and 
powders in Vials or ampoules. 

0188 The compounds described herein may be labeled 
isotopically (e.g. with a radioisotope) or by any other means, 
including, but not limited to, the use of chromophores or 
fluorescent moieties, bioluminescent labels, or chemilumi 
neScent labels. The compositions may be in conventional 
forms, either as liquid Solutions or Suspensions, Solid forms 
Suitable for Solution or Suspension in a liquid prior to use, or 
as emulsions. Suitable excipients or carriers are, for 
example, water, Saline, dextrose, glycerol, alcohols, aloe 
Vera gel, allantoin, glycerin, Vitamin A and E oils, mineral 
oil, propylene glycol, PPG-2 myristyl propionate, and the 
like. Of course, these compositions may also contain minor 
amounts of nontoxic, auxiliary Substances, Such as wetting 
or emulsifying agents, pH buffering agents, and So forth. 

0189 Methods for the preparation of compositions com 
prising the compounds described herein include formulating 
the derivatives with one or more inert, pharmaceutically 
acceptable carriers to form either a Solid or liquid. Solid 
compositions include, but are not limited to, powders, tab 
lets, dispersible granules, capsules, cachets, and Supposito 
ries. Liquid compositions include Solutions in which a 
compound is dissolved, emulsions comprising a compound, 
or a Solution containing liposomes, micelles, or nanopar 
ticles comprising a compound as disclosed herein. 

0190. A carrier of the invention can be one or more 
Substances which also Serve to act as a diluent, flavoring 
agent, Solubilizer, lubricant, Suspending agent, binder, or 
tablet disintegrating agent. A carrier can also be an encap 
Sulating material. 
0191 In powder forms of the invention's compositions, 
the carrier is preferably a finely divided solid in powder form 
which is interdispersed as a mixture with a finely divided 
powder from of one or more compound. In tablet forms of 
the compositions, one or more compounds is intermixed 
with a carrier with appropriate binding properties in Suitable 
proportions followed by compaction into the shape and size 
desired. Powder and tablet form compositions preferably 
contain between about 5 to about 70% by weight of one or 
more compound. Carriers that may be used in the practice of 
the invention include, but are not limited to, magnesium 
carbonate, magnesium Stearate, talc, lactose, Sugar, pectin, 
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dextrin, Starch, tragacanth, methyl cellulose, Sodium car 
boxymethyl cellulose, a low-melting wax, cocoa butter, and 
the like. 

0.192 The compounds of the invention may also be 
encapsulated or microencapsulated by an encapsulating 
material, which may thus Serve as a carrier, to provide a 
capsule in which the derivatives, with or without other 
carriers, is Surrounded by the encapsulating material. In an 
analogous manner, cachets comprising one or more com 
pounds are also provided by the instant invention. Tablet, 
powder, capsule, and cachet forms of the invention can be 
formulated as Single or unit dosage forms Suitable for 
administration, optionally conducted orally. 

0193 In suppository forms of the compositions, a low 
melting wax Such as, but not limited to, a mixture of fatty 
acid glycerides, optionally in combination with cocoa butter 
is first melted. One or more compounds are then dispersed 
into the melted material by, as a non-limiting example, 
Stirring. The non-Solid mixture is then placed into molds as 
desired and allowed to cool and solidify. 

0194 Non-limiting compositions in liquid form include 
Solutions Suitable for oral or parenteral administration, as 
well as Suspensions and emulsions Suitable for oral admin 
istration. Sterile aqueous based Solutions of one or more 
compounds, optionally in the presence of an agent to 
increase Solubility of the derivative(s), are also provided. 
Non-limiting examples of Sterile Solutions include those 
comprising water, ethanol, and/or propylene glycol in forms 
Suitable for parenteral administration. A Sterile Solution of 
the invention may be prepared by dissolving one or more 
compounds in a desired Solvent followed by Sterilization, 
Such as by filtration through a sterilizing membrane filter as 
a non-limiting example. In another embodiment, one or 
more compounds are dissolved into a previously Sterilized 
Solvent under Sterile conditions. 

0.195 A water based solution suitable for oral adminis 
tration can be prepared by dissolving one or more com 
pounds in water and adding Suitable flavoring agents, col 
oring agents, Stabilizers, and thickening agents as desired. 
Water based Suspensions for oral use can be made by 
dispersing one or more compounds in water together with a 
Viscous material Such as, but not limited to, natural or 
Synthetic gums, resins, methyl cellulose, Sodium carboxym 
ethyl cellulose, polyvinylpyrrollidone, and other Suspending 
agents known to the pharmaceutical field. 

0196. In therapeutic use, the compounds of the invention 
are administered to a Subject at dosage levels of from about 
0.5 mg/kg to about 8.0 mg/kg of body weight per day. For 
example, a human Subject of approximately 70 kg, this is a 
dosage of from 35 mg to 560 mg per day. Such dosages, 
however, may be altered depending on a number of Vari 
ables, not limited to the activity of the compound used, the 
condition to be treated, the mode of administration, the 
requirements of the individual Subject, the Severity of the 
condition being treated, and the judgment of the practitioner. 

0197) The foregoing ranges are merely suggestive, as the 
number of variables in regard to an individual treatment 
regime is large, and considerable excursions from these 
recommended values are not uncommon. 
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0198 Methods of Use 
0199. By modulating kinase activity, the compounds dis 
closed herein can be used to treat a variety of diseases. 
Suitable conditions characterized by undesirable protein 
kinase activity can be treated by the compounds presented 
herein. As used herein, the term “condition” refers to a 
disease, disorder, or related Symptom where inappropriate 
kinase activity is present. In Some embodiments, these 
conditions are characterized by aggressive neovasculatur 
ization including tumors, especially acute myelogenous leu 
kemia (AML), B-precursor cell acute lymphoblastic leuke 
mias, myelodysplastic leukemias, T-cell acute lymphoblastic 
leukemias, and chronic myelogenous leukemias (CMLS). 
0200 Compounds presented herein are useful in the 
treatment of a variety of biologically aberrant conditions or 
disorders related to tyrosine kinase signal transduction. Such 
disorders pertain to abnormal cell proliferation, differentia 
tion, and/or metabolism. Abnormal cell proliferation may 
result in a wide array of diseases, including the development 
of neoplasia Such as carcinoma, Sarcoma, leukemia, glio 
blastoma, hemangioma, psoriasis, arteriosclerosis, arthritis 
and diabetic retinopathy (or other disorders related to uncon 
trolled angiogenesis and/or vasculogenesis). 
0201 In various embodiments, compounds presented 
herein regulate, modulate, and/or inhibit disorders associ 
ated with abnormal cell proliferation by affecting the enzy 
matic activity of one or more tyrosine kinases and interfer 
ing with the Signal transduced by Said kinase. More 
particularly, the present invention is directed to compounds 
which regulate, modulate Said kinase mediated Signal trans 
duction pathways as a therapeutic approach to cure leukemia 
and many kinds of Solid tumors, including but not limited to 
carcinoma, Sarcoma, erythroblastoma, glioblastoma, menin 
gioma, astrocytoma, melanoma and myoblastoma. Indica 
tions may include, but are not limited to brain cancers, 
bladder cancers, OVarian cancers, gastric cancers, pancreas 
cancers, colon cancers, blood cancers, lung cancers and bone 
CCCS. 

0202) In other embodiments, compounds herein are use 
ful in the treatment of cell proliferative disorders including 
cancers, blood vessel proliferative disorders, fibrotic disor 
ders, and mesangial cell proliferative disorders. Blood vessel 
proliferation disorders refer to angiogenic and Vasculogenic 
disorders generally resulting in abnormal proliferation of 
blood vessels. The formation and spreading of blood vessels, 
or Vasculogenesis and angiogenesis, respectively, play 
important roles in a variety of physiological processes Such 
as embryonic development, corpus luteum formation, 
wound healing and organ regeneration. They also play a 
pivotal role in cancer development. Other examples of blood 
vessel proliferation disorders include arthritis, where new 
capillary blood vessels invade the joint and destroy carti 
lage, and ocular diseases, like diabetic retinopathy, where 
new capillaries in the retina invade the Vitreous, bleed and 
cause blindness. Conversely, disorders related to the Shrink 
age, contraction or closing of blood vessels, Such as rest 
enosis, are also implicated. 
0203 Fibrotic disorders refer to the abnormal formation 
of extracellular matrix. Examples of fibrotic disorders 
include hepatic cirrhosis and mesangial cell proliferative 
disorders. Hepatic cirrhosis is characterized by the increase 
in extracellular matrix constituents resulting in the formation 
of a hepatic Scar. Hepatic cirrhosis can cause diseaseS Such 
as cirrhosis of the liver. An increased extracellular matrix 
resulting in a hepatic Scar can also be caused by viral 
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infection Such as hepatitis. Lipocytes appear to play a major 
role in hepatic cirrhosis. Other fibrotic disorders implicated 
include atherosclerosis (see, below). 
0204 Mesangial cell proliferative disorders refer to dis 
orders brought about by abnormal proliferation of mesangial 
cells. Mesangial proliferative disorders include various 
human renal diseases, Such as glomerulonephritis, diabetic 
nephropathy, malignant nephrosclerosis, thrombotic 
microangiopathy Syndromes, transplant rejection, and glom 
erulopathies. The cell proliferative disorders which are indi 
cations of the present invention are not necessarily indepen 
dent. For example, fibrotic disorders may be related to, or 
overlap, with blood vessel proliferative disorders. For 
example, atherosclerosis results, in part, in the abnormal 
formation of fibrous tissue within blood vessels. 

0205 Compounds of the invention can be administered 
to a Subject upon determination of the Subject as having a 
disease or unwanted condition that would benefit by treat 
ment with said derivative. The determination can be made 
by medical or clinical perSonnel as part of a diagnosis of a 
disease or condition in a Subject. Non-limiting examples 
include determination of a risk of acute myelogenous leu 
kemia (AML), B-precursor cell acute lymphoblastic leuke 
mias, myelodysplastic leukemias, T-cell acute lymphoblastic 
leukemias, and chronic myelogenous leukemias (CMLS). 
0206. The methods of the invention can comprise the 
administration of an effective amount of one or more com 
pounds as disclosed herein, optionally in combination with 
one or more other active agents for the treatment of a disease 
or unwanted condition as disclosed herein. The Subject is 
preferably human, and repeated administration over time is 
within the Scope of the present invention. 
0207. The present invention thus also provides com 
pounds described above and their Salts or Solvates and 
pharmaceutically acceptable Salts or Solvates thereof for use 
in the prevention or treatment of disorders mediated by 
aberrant protein tyrosine kinase activity Such as human 
malignancies and the other disorders mentioned above. The 
compounds of the present invention are especially useful for 
the treatment of disorders caused by aberrant kinase activity 
Such as breast, ovarian, gastric, pancreatic, non-Small cell 
lung, bladder, head and neck cancers, and psoriasis. The 
cancers include hematologic cancers, for example, acute 
myelogenous leukemia (AML), B-precursor cell acute lym 
phoblastic leukemias, myelodysplastic leukemias, T-cell 
acute lymphoblastic leukemias, and chronic myelogenous 
leukemias (CMLS). 
0208 A further aspect of the invention provides a method 
of treatment of a human or animal Subject Suffering from a 
disorder mediated by aberrant protein tyrosine kinase activ 
ity, including Susceptible malignancies, which comprises 
administering to the Subject an effective amount of a com 
pound described above or a pharmaceutically acceptable Salt 
or Solvate thereof. 

0209. A further aspect of the present invention provides 
the use of a compound described above, or a pharmaceuti 
cally acceptable Salt or Solvate thereof, in the preparation of 
a medicament for the treatment of cancer and malignant 
tumors. The cancer can be Stomach, gastric, bone, ovary, 
colon, lung, brain, larynx, lymphatic System, genitourinary 
tract, ovarian, Squamous cell carcinoma, astrocytoma, Kapo 
Si’s Sarcoma, glioblastoma, lung cancer, bladder cancer, 
head and neck cancer, melanoma, Ovarian cancer, prostate 
cancer, breast cancer, Small-cell lung cancer, leukemia, acute 
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myelogenous leukemia (AML), B-precursor cell acute lym 
phoblastic leukemias, myelodysplastic leukemias, T-cell 
acute lymphoblastic leukemias, and chronic myelogenous 
leukemias (CMLS), glioma, colorectal cancer, genitourinary 
cancer gastrointestinal cancer, or pancreatic cancer. 
0210. In accordance with the present invention, com 
pounds provided herein are useful for preventing and treat 
ing conditions associated with ischemic cell death, Such as 
myocardial infarction, Stroke, glaucoma, and other neuro 
degenerative conditions. Various neurodegenerative condi 
tions which may involve apoptotic cell death, include, but 
are not limited to, Alzheimer's Disease, ALS and motor 
neuron degeneration, Parkinson's disease, peripheral neuro 
pathies, Down's Syndrome, age related macular degenera 
tion (ARMD), traumatic brain injury, spinal cord injury, 
Huntington's Disease, Spinal muscular atrophy, and HIV 
encephalitis. The compounds described in detail above can 
be used in methods and compositions for imparting neuro 
protection and for treating neurodegenerative diseases. 
0211 The compounds described herein, can be used in a 
pharmaceutical composition for the prevention and/or the 
treatment of a condition Selected from the group consisting 
of arthritis (including osteoarthritis, degenerative joint dis 
ease, spondyloarthropathies, gouty arthritis, Systemic lupus 
erythematosus, juvenile arthritis and rheumatoid arthritis), 
common cold, dysmenorrhea, menstrual cramps, inflamma 
tory bowel disease, Crohn's disease, emphysema, acute 
respiratory distreSS Syndrome, asthma, bronchitis, chronic 
obstructive pulmonary disease, Alzheimer's disease, organ 
transplant toxicity, cachexia, allergic reactions, allergic con 
tact hyperSensitivity, cancer (Such as Solid tumor cancer 
including colon cancer, breast cancer, lung cancer and 
prostrate cancer; hematopoietic malignancies including leu 
kemias and lyrnphomas, Hodgkin's disease, aplastic ane 
mia, skin cancer and familiar adenomatous polyposis), tissue 
ulceration, peptic ulcers, gastritis, regional enteritis, ulcer 
ative colitis, diverticulitis, recurrent gastrointestinal lesion, 
gastrointestinal bleeding, coagulation, anemia, Synovitis, 
gout, ankylosing spondylitis, restenosis, periodontal disease, 
epidermolysis bullosa, osteoporosis, atherosclerosis (includ 
ing atherosclerotic plaque rupture), aortic aneurysm (includ 
ing abdominal aortic aneurysm and brain aortic aneurysm), 
periarteritis nodosa, congestive heart failure, myocardial 
infarction, Stroke, cerebral ischemia, head trauma, Spinal 
cord injury, neuralgia, neurodegenerative disorders (acute 
and chronic), autoimmune disorders, Huntington's disease, 
Parkinson's disease, migraine, depression, peripheral neur 
opathy, pain (including low back and neck pain, headache 
and toothache), gingivitis, cerebral amyloid angiopathy, 
nootropic or cognition enhancement, amyotrophic lateral 
Sclerosis, multiple Sclerosis, ocular angiogenesis, corneal 
injury, macular degeneration, conjunctivitis, abnormal 
wound healing, muscle or joint sprains or Strains, tendonitis, 
skin disorders (such as psoriasis, eczema, Scleroderma and 
dermatitis), myasthenia gravis, polymyositis, myositis, bur 
Sitis, burns, diabetes (including types I and II diabetes, 
diabetic retinopathy, neuropathy and nephropathy), tumor 
invasion, tumor growth, tumor metastasis, corneal Scarring, 
Scleritis, immunodeficiency diseases (Such as AIDS in 
humans and FLV, FIV in cats), Sepsis, premature labor, 
hypoprothrombinemia, hemophilia, thyroiditis, Sarcoidosis, 
Behcet's Syndrome, hyperSensitivity, kidney disease, Rick 
ettsial infections (such as Lyme disease, Erlichiosis), Pro 
tozoan diseases (Such as malaria, giardia, coccidia), repro 
ductive disorders, and Septic shock, arthritis, fever, common 
cold, pain and cancer in a mammal, preferably a human, cat, 
livestock or a dog, comprising an amount of a compound of 
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formula I or a pharmaceutically acceptable Salt thereof 
effective in Such prevention and/or treatment optionally with 
a pharmaceutically acceptable carrier. 
0212. A further aspect of the present invention provides 
the use of a compound described above, or a pharmaceuti 
cally acceptable Salt thereof, in the preparation of a medi 
cament for the treatment of psoriasis. 
0213 As one of skill in the art will recognize, the 
compounds can be administered before, during or after the 
occurrence of a condition or a disease, and the timing of 
administering the composition containing a compound can 
vary. Thus, for example, the compounds can be used as a 
prophylactic and can be administered continuously to Sub 
jects with a propensity to conditions and diseases in order to 
prevent the occurrence of the disorder. The compounds and 
compositions can be administered to a Subject during or as 
Soon as possible after the onset of the Symptoms. The 
administration of the compounds can be initiated within the 
first 48 hours of the onset of the symptoms, preferably 
within the first 48 hours of the onset of the symptoms, more 
preferably within the first 6 hours of the onset of the 
Symptoms, and most preferably within 3 hours of the onset 
of the Symptoms. The initial administration can be via any 
route practical, Such as, for example, an intravenous injec 
tion, a bolus injection, infusion over 5 min. to about 5 hours, 
a pill, a capsule, transdermal patch, buccal delivery, and the 
like, or a combination thereof. A compound is preferably 
administered as Soon as is practicable after the onset of a 
condition or a disease is detected or Suspected, and for a 
length of time necessary for the treatment of the disease, 
Such as, for example, from about 1 month to about 3 months. 
AS one of skill in the art will recognize, the length of 
treatment can vary for each Subject, and the length can be 
determined using the known criteria. For example, the 
compound or a formulation containing the compound can be 
administered for at least 2 weeks, preferably about 1 month 
to about.5 years, and more preferably from about 1 month to 
about 3 years. 
0214 Kits/Articles of Manufacture 
0215 For use in the therapeutic applications described 
herein, kits and articles of manufacture are also within the 
Scope of the invention. Such kits can comprise a carrier, 
package, or container that is compartmentalized to receive 
one or more containerS Such as Vials, tubes, and the like, 
each of the container(s) comprising one of the separate 
elements to be used in a method of the invention. Suitable 
containers include, for example, bottles, Vials, Syringes, and 
test tubes. The containers can be formed from a variety of 
materials. Such as glass or plastic. 

0216 For example, the container(s) can comprise one or 
more compounds of the invention, optionally in a compo 
Sition or in combination with another agent as disclosed 
herein. The container(s) optionally have a sterile access port 
(for example the container can be an intravenous Solution 
bag or a vial having a stopper pierceable by a hypodermic 
injection needle). Such kits optionally comprising a com 
pound with an identifying description or label or instructions 
relating to its use in the methods of the present invention. 
0217. A kit of the invention will typically may comprise 
one or more additional containers, each with one or more of 
various materials (Such as reagents, optionally in concen 
trated form, and/or devices) desirable from a commercial 
and user Standpoint for use of a compound of the invention. 
Non-limiting examples of Such materials include, but not 
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limited to, buffers, diluents, filters, needles, Syringes, carrier, 
package, container, vial and/or tube labels listing contents 
and/or instructions for use, and package inserts with instruc 
tions for use. A Set of instructions will also typically be 
included. 

0218. A label can be on or associated with the container. 
A label can be on a container when letters, numbers or other 
characters forming the label are attached, molded or etched 
into the container itself; a label can be associated with a 
container when it is present within a receptacle or carrier that 
also holds the container, e.g., as a package insert. A label can 
be used to indicate that the contents are to be used for a 
Specific therapeutic application. The label can also indicate 
directions for use of the contents, Such as in the methods 
described herein. 

0219. The terms “kit” and “article of manufacture” may 
be used as Synonyms. 

EXAMPLES 

0220. The present invention is further illustrated by the 
following examples, which should not be construed as 
limiting in any way. The experimental procedures to gener 
ate the data shown are discussed in more detail below. For 
all formulations herein, multiple doses may be proportion 
ally compounded as is known in the art. The coatings, layers 
and encapsulations are applied in conventional ways using 
equipment customary for these purposes. 
0221) The invention has been described in an illustrative 
manner, and it is to be understood that the terminology used 
is intended to be in the nature of description rather than of 
limitation. Thus, it will be appreciated by those of skill in the 
art that conditions Such as choice of Solvent, temperature of 
reaction, Volumes, reaction time may vary while Still pro 
ducing the desired compounds. In addition, one of skill in 
the art will also appreciate that many of the reagents 
provided in the following examples may be substituted with 
other Suitable reagents. See, e.g., Smith & March, Advanced 
Organic Chemistry, 5" ed. (2001). 

Example A 

Synthesis of Isoxazole-Ureas 
0222 

1. KCO or NaH or CsCO/THF 
He 

2. Phosgene or Disuccinimidyl 
carbonate or Carbonyl 
Dimidazole 

R is not amino or a primary 3. 

N 
No1 NNH, 

or secondary amine 

2 

R 
R 

y O O N \ ls n N N 
O H H 

3 

HN 
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0223) A mixture of amine 1 (1 eq) in dry THF is stirred 
at room temperature under argon for an hour. Then the 
stirred suspension is cooled to 0° C. and to it is added 
dropwise a Solution of phosgene or disuccinimidyl carbonate 
or carbonyl diimidazole (1.2 eq). The reaction is stirred at 0° 
C. for half an hour. An isoxazol-amine 2 in THF is added 
dropwise and the reaction is allowed to warm to room 
temperature and Stirred overnight. The Solvent is removed 
and extracted with ethyl acetate and water. The organic layer 
is dried over magnesium Sulfate and Solvent removed, and 
the product 3 purified by HPLC. 

R 

1. KCO or NaH or CsCO/THF 
Hess 

2. Phosgene or Disuccinimidyl 
carbonate or Carbonyl 

HN Dimidazole 
1. R 

R is not amino or a primary 3. 
or secondary amine f \ 
X is NRo O, S X 
Y is NRO, O, S N NH2 

2 

R 
R 

X ls N N N 
Y H H 

3 

Ro is hydrogen; or alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, or 
heteroaryl unsubstituted or substituted with one, two or three suitable 
substituents R10 is hydrogen; or alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycloalkyl, or heteroary unsubstituted or substituted with one, two or three 
suitable substituents 

0224. Alternatively, to a stirring solution of an isoxazol 
amine 2 (1 eq) in THF, a mixture of 4-nitrophenyl chloro 
formate (1.2 eq) and triethyl amine (1.2 eq) is added 
dropwise at 0° C. The reaction is stirred for two hours at 
room temperature and the aniline 1 is added. The reaction is 
refluxed to 80 C. for six hours. The mixture is cooled to 
room temperature and poured into water and extracted with 
ethyl acetate and dried over magnesium Sulfate, and the 
product 3 purified by HPLC. 

R 

f \ 1. 4-nitrophenyl 
X chloroformate/TEA 
He 

Ny NH2 2. R 

2 

HN 

1. 
R is not amino or a primary 

or secondary amine 
X is NRo O, S 
Y is NRO, O, S 
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-continued 
R 

R 

) \ | *S ls 
H H 

3 

Ro is hydrogen; or alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, or 
heteroaryl unsubstituted or substituted with one, two or three suitable 
substituents R10 is hydrogen; or alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heterocycloalkyl, or heteroaryl unsubstituted or substituted with one, two or three 
suitable substituents 

0225. Alternatively, amine 1 (1 eq) is dissolved in toluene 
at room temperature and stirred for 10 minutes. Then 
3-tert-butyl-isoxazol-5-yl isocyanate 4 in toluene is added 
and heated at 80° C. for 4 hours. The solvent is removed and 
the crude mixture is purified by HPLC to obtain 5. 

1. Toluene 

2.80 C. for 4 hours 

HN 

1. 
R is not amino or a primary 

or secondary amine 
N 
No NH2 

4 

R 
O Oulu C N 

O N 
5 

Synthesis of Compound A1: 1-(5-tert-butylisoxazol 
3-yl)-3-(4-chloro-3-(trifluoromethyl)phenyl)urea 

0226 

C 

lu ( > 1. N N N CF N 3 

O Cl 

us X C C O 
C 

Toluene, OC 
On 2 N1 NH, 

5-tert-Butyl-isoxazol-3-ylamine 
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-continued 

On 2 YN NECEO 

5-tert-Butyl-3-isocyanato-isoxazole 

0227 To a stirring solution of 5-tert-Butyl-isoxazol-3- 
ylamine (250 mg, 1 eq) in dry toluene at 0° C. trichlorom 
ethyl chloroformate (1.1 eq) was added dropwise. The 
reaction stirred at 0° C. and allowed to warm to room 
temperature overnight. The Solvent was removed and the 
mixture was recrystallized in ethyl acetate. The Solid was 
filtered off and washed with cold ethyl acetate. Yield: 242 
mg (83%). 

On 2 N NECEO 
5-tert-Butyl-3-isocyanoto-isoxazole 

NO. 

A1 

A2 

A3 

A4 
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-continued 

R 

Toluene, 50 C 
Her 

o O o ls R O 
Né HN 

0228 To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 
mg, 1 eq) and Substituted aniline (159 mg, 1 eq) was added 
and dissolved in toluene. The reaction was allowed to Stir at 

HN 

50° C. for three hours. The solvent was removed and the 

mixture was purified by HPLC. Yield: 188 mg (47%). 

0229 Compounds A2 through A57 were synthesized in a 
manner analogous to Compound A1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table A: 

TABLE A 

CHEMICAL STRUCTURE 

Cl 

c 2 - N N N CF N H H 3 

s O 
O 
\ -2 
N N N 

H H 

NH2 

s O 

\l 
N N1 YN 

H H 

Cl 

W O 
N 

H H 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

s O 

e 
N N N1 N C 

H H 

Cl 
/ O N N 
O N N 

H H 

C C 

s O 

\l 
N N1 YN 

H H 

s O 
O 
\ -2 
N N N 

H H 
F 

F 
F 

A10 

s O 

\l 
N N1 SN O 

A5 

A11 a / O Crs N 

Y 1s, 
H H 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A12 

OCHF 

Alu On 2 C N N1 NN 
H H 

A13 

OCF 

W O O N \ ls N N N 
O H H 

A14 

F F 
N O 

O \als us N N N 
H H 

A15 

S O 

V e C 
N N1 YN 

H H 

A16 

W O N N 
O N 

H H 

A17 

S O 
O 
N e 
N N 

H H 

A18 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A19 

A2O O 

On 2 ls N N N 
N H H 

A21 O 

o O No 

On 2 l N N N 
N H H 

A22 

O C 

"4 y ll N 
N N N 
O H H 

A23 

s O 

\l 
N N1 YN 

H H 

A24 

O 
S O 

R N2 1. n 
H H 

A25 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A26 

Br 
O 

NN 
O N N. 

CF 

A27 

C 

( > 1. N N N 
N H H 

A28 

ould ( > 1. N N N OCH 
N H H 3 

A29 

OCH 

( > 1. N N N 
N H H 

A30 

OCH3 

} \ O N ls N N N 
O H H 

A31 

OH 

O N a ls 
N N 

N H H 

A32 

Cl 

) \ | O N ls N N N 
O H H 

A33 

CH 

( > 1. Né N N 
H H 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A34 

O O On 2 ls n N N 
N H H 

A35 

C 
o O 

O N a ls 
N N 

N H H 

Cl 

A36 

O 

OC-O O 2 ls Null N 

A37 

SCH 

O O On 2 ls N 
N. N. N. 

A38 

O 

O 2 ls N 

A39 

SCH 

} \ | O N ls N 
O N 

A40 

o O 

O | 
Né N1 NN 

H H 



US 2005/0165031 A1 Jul. 28, 2005 
26 

TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A41 

Br 
o O 

On 2 ls N N N 
N H H 

CF 

A42 

o O 

On 2 ls N N N 
N H H 

A43 

OCH 
o S 

O N a ls 
N N 

N H H 

A44 

o O N 

c 2 - N N N 
H H 

A45 

o O 

On 2 ls N N N F 
H H 

A46 

SCH 

On 2 ls N N N 
N H H 

A47 

F 
o O 

On 2 ls N N N 
N H H 

A48 

o O 

( > 1. N C N 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A49 OCH3 

OCH 
O 

yul NN 
O OCH 

A50 

C 
O Oulu OC N 

A51 OCH3 

OCH 
o O 

( > 1. N N N OCH N H H 3 

A52 

o O -Cl ( > 1. 
N N N Br 

H H 

A53 

o O JC O ls n % N N 2 
H H 

A54 

o O / \ 

Né s NE? No1 N 
A55 

o O OC 
Né NH 1. 

A56 

O o O X 
( > 1. Né NH NH O 

27 
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TABLE A-continued 

NO. CHEMICAL STRUCTURE 

A57 

O ) 
N 

O O O ls O 
Né NH NH 

Example B materials and reagents. The Structures are shown below in 
Table B: 

Synthesis of alkyl-ureas 
TABLE B 

Synthesis of Compound B1: 1-(4-methoxybenzyl)- NO. CHEMICAL STRUCTURE 
3-(5-tert-butylisoxazol-3-yl)urea 

B1 

0230) 

s O 
O \-l lis N N N 

H H 
s 

O O 1 
N -2 
N N N B2 

H H 

1. 
W O 

N 

Y ls 
o -- 

O 
Né NECEO 1 

5-tert-Butyl-3-isocyanato-isoxazole B3 
R 

Toluene, 50 C 
--- o O 

HN ls On 2 NYS1 > 
s O 

o le ls OCH 
N N NH 

H B4 

O O r 
R O Nu Né N 1N-1 

H H 

0231. To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 B5 
mg, 1 eq) and Substituted benzylamine (1 eq) was added and 
dissolved in toluene. The reaction was allowed to stir at 50 
C. for three hours. The Solvent removed and the mixture was s O 

purified by HPLC. Yield: 188 mg (47%). \ - ls 
0232 Compounds B2 through B8 were synthesized in a N NH 
manner analogous to Compound B1 using Similar starting 
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TABLE B-continued -continued 

NO. CHEMICAL STRUCTURE 

B6 R 

Toluene, 50 C 
-- 

o O HN 

ON 2 ls ro 
N 

C o O 

B7 l R On 2 N HN 

Né ls 0234) To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 
mg, 1 eq) and Substituted aniline (159 mg, 1 eq) was added 
and dissolved in toluene. The reaction was allowed to Stir at 
50° C. for three hours. The solvent removed and the mixture 

B8 was purified by HPLC. Yield: 188 mg (47%). 

0235 Compounds C2 through C3 were synthesized in a 
manner analogous to Compound C1 using Similar starting 

ls materials and reagents. The structures are shown below in 
Table C: 

TABLE C 

NO. CHEMICAL STRUCTURE 

Example C C1 

Synthesis of Reactive Ureas 
NH2 

s O 

Synthesis of Compound C1: 1-(5-tert-butylisoxazol- o ls O 
3-vl)-3-(4-aminophenvl)urea e yl)-3-( phenyl) N 

0233 

C2 COOH 

O 

NH 
s O 2 e X 

O 

N e ls bN/ 
N N N 

H H 

C3 HO 

o -- NH 

O Né NCO O 
5-tert-Butyl-3-isocyanato-isoxazole 
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Example D 

Synthesis of Substituted-Pyrazole Ureas 

Synthesis of Compound D1: 1-(3-tert-butyl-1-p- 
tolyl-1H-pyrazol-5-yl)-3-(4-isopropylphenyl)urea 

0236 

W O 
N 

N ls 
N N N 

H H 

O Cl 

N NH C O 
2 Cl 
He 

Toluene, OC 

0237 To a stirring solution of 5-tert-Butyl-2-p-tolyl-2H 
pyrazol-3-ylamine (250 mg, 1 eq) in dry toluene at 0° C. 
trichloromethyl chloroformate (1.1 eq) was added dropwise. 
The reaction stirred at 0° C. and allowed to warm to room 
temperature overnight. The Solvent was removed and the 
mixture was recrystallized in ethyl acetate. The Solid was 
filtered off and washed with cold ethyl acetate. Yield: 242 
mg (83%). 

30 
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1 \ R N O 2 Toluene, 
N N N2- 50 C 

-- -- 

O HN 

R 

W O 
N \ ls 
N N HN 

0238 To a flask 3-tert-Butyl-5-isocyanato-1-p-tolyl-1H 
pyrazole (242 mg, 1 eq) and Substituted aniline (159 mg, 1 
eq) was added and dissolved in toluene. The reaction was 
allowed to stir at 50 C. for three hours. The solvent was 
removed and the mixture was purified by HPLC. 

0239) Yield: 188 mg (47%). 
0240 Compounds D2 through D22 were synthesized in a 
manner analogous to Compound D1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table D: 

TABLED 

NO. CHEMICAL STRUCTURE 

D1 

W O 

ls 
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TABLE D-continued TABLE D-continued 

NO. CHEMICAL STRUCTURE NO. CHEMICAL STRUCTURE 

D2 

D8 

/ Cl O ‘Olu O? --- ‘Oll F 
F 

F 

D3 Ol O C D9 N 

. C al l N F 

al O Cl F Y IO 
D10 

a Cl O 

N O Y 1s, 
H H 

D5 

F 
O 

D11 

W O Cl 

D6 \ N ls, 
^ O -Cl / H H 

Y ---, Cl D12 a H H 

/ O Ol N S-l-l. 
/ H H D7 

a D13 W O 
N F Y u-O a O 

H H 

F 
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TABLE D-continued 

NO. CHEMICAL STRUCTURE 

D14 

a F / O 
N Y C / H H 

D15 O 
/ O N Clu y-lls, 
/ H H 

D16 

au ( O N 

Y 1s, C 
/ H H 

D17 

aulo 
D18 

o, / 

{O’s N N N 
/ H H 

D19 a W O 
N le-C / H H 

O 
N 

D2O a / O C. N y-lls, 
/ H H 
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TABLE D-continued 

NO. CHEMICAL STRUCTURE 

D21 

a O \ll O 
N N N N:1 

O 

D22 

/ O N N 
N N N Cl 
/ H H 

Example E 

Exemplary Synthesis of Cyclic Ureas 

0241) 

R 
O 

? \ l O 1. NaH, DMF, 40° C. 
N 2. 1,3-dib s O 80° grgopropane 

R is not amino or a primary 
or secondary amine 

6 

aulo R 
N 

0242) To the urea 6 is added NaH (2.5 eq) in DMF and the 
reaction is stirred at 40 C. for 1 hour. Then 1 eq of 
1,3-dibromopropane is added and the reaction heated to 80 
C. for 8 hours, then cooled, the solvent removed in vacuo 
and the product 7 purified by HPLC. 
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Synthesis of Compound E1: 3-(3-tert-butyl-1-p- 
tolyl-1H-pyrazol-5-yl)-1-(4-(benzyloxy)phenyl)- 

tetrahydropyrimidin-2(1H)-one 

0243) 

O 

W O N M 

f S lu 

OH 

di-tert-butyl 
dicarbonate 
-- 

THF, OC 

NH2 
4-Amino-phenol 

CsCO3/DMF 
Her 

Br 

OH 

"Y"/ 
O 

(4-Hydroxy-phenyl)-carbamic acid 
tert-butyl ester 

C 
2. 

O 

1. TFA in DCM 
-as- -- 

NH2 A 
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-continued 

N CNO 
Toluene 
--- 

80 C, overnight 

0244) To a stirring Solution of 4-aminophenol (1 g, 1 eq) 
in 20 mL THF at 0° C. di-tert-butyl dicarbonate (2g, 1 eq) 
in 3 mL THF was slowly added dropwise over 30 minutes. 
The reaction stirred at 0° C. and allowed to warm to room 
temperature overnight. The Solvent removed and diluted 
with ethyl acetate. It was then extracted with water three 
times, and the organic layer was dried over magnesium 
Sulfate. It was recrystallized in dichloromethane. 
0245) Yield: 1.5 g (79%). 
0246 Bocaminophenol (0.5 g, 1 eq), benzyl bromide 
(0.45 g, 1 eq), and cesium carbonate (1.94 g, 2.5 eq) was 
dissolved in 30 mL dimethylformamide. The reaction was 
allowed to stir at 45 C. overnight. The solvent was removed 
and dissolved in ethyl acetate and water. It was extracted 
with ethyl acetate three times. The organic layer was washed 
with 1N sodium hydroxide and dried with magnesium 
sulfate and solvent was removed. It was purified by column 
chromatography. Yield: 0.44 g (58%). 
0247 4-(benzyloxy)-phenyl-carbamic acid tert-butyl 
ester (0.44 g) was dissolved in 6 mL dichloromethane and 2 
mL trifluoroacetic acid was added. The reaction Stirred at 
room temperature for 1 hour. The exceSS trifluoroacetic acid 
was removed in vivo. Yield: 0.12 g (42%). 
0248 4-(benzyloxy)-phenylamine (0.12 g, 1 eq) was 
mixed with 5-tert-Butyl-2-p-tolyl-2H-pyrazole-3-carboni 
trile N-oxide (0.9 g 1 eq) and dissolved in dry toluene. The 
reaction stirred at 80° C. overnight. The solvent was 
removed and purified by HPLC. Yield: 85 mg (31%) 
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R 
O 

? \ ls 1. NaH, DMF, 40° C. -3- 

n N N 2. 1,3-dibromopropane, 
H H 80° C., 8 h. 

R 

W O alo 
* lu 

7 

0249) To 6 is added NaH (2.5 eq) in DMF and the 
reaction is stirred at 40 C. for 1 hour. Then 1 eq of 
1,3-dibromopropane is added and the reaction heated to 80 
C. for 8 hours, then cooled, the solvent removed in vacuo 
and the product 7 purified by HPLC. 

0250 Compounds E2 through E5 were synthesized in a 
manner analogous to Compound E1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table E: 

TABLE E 

NO. CHEMICAL STRUCTURE 

E1 

7 
N 
V 
N N 

E2 

su W O 

N( 
O N1 n N 

N 
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TABLE E-continued 

NO. CHEMICAL STRUCTURE 

E3 

O 
NS O 

O 
\ -2 C 

N O 
E4 

O 
s O 

O 
\ -2 C 
N N1 YN 

E5 

OCH 

\ O O N l 
Yo U 

Example F 

Conversion of Ureas to Thioureas 

0251) 

1. Lawesson's 
reagent, 
Toluene, 
80° C., 8 h. 
--- olo R 

R = Cl, OMe, OBn 

R 

/ S N au 
H H 

R = Cl, OMe, OBn 

0252 Lawesson’s reagent is added to starting urea in 
toluene and the reaction heated to 100° C. for 8 hours, then 
cooled, the Solvent removed in vacuo and the thiourea 
purified by HPLC. 
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Synthesis of Compound F1: 1-(5-tert-butylisoxazol 
3-yl)-3-(4-morpholinophenyl)thiourea 

0253) 

r 
s S 

O 
\ -2 
N N N 

H H 

o -- 

On 2 N NECEO 
5-tert-Butyl-3-isocyanato-isoxazole 

R 

Toluene, 50 C 
--- 

HN 

o O 

l O O 2 N N HN N H 

0254 To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 
mg, 1 eq) and Substituted aniline (159 mg, 1 eq) was added 
and dissolved in toluene. The reaction was allowed to Stir at 
50° C. for three hours. The solvent removed and the mixture 
was purified by HPLC. Yield: 188 mg (47%) 

ouc R 

al?o R 
0255 Lawesson's reagent is added to starting urea in 
toluene and the reaction heated to 100° C. for 8 hours, then 
cooled, the Solvent removed in vacuo and the thiourea 
purified by HPLC. 
0256 Compounds F2 through F9 were synthesized in a 
manner analogous to Compound F1 using Similar starting 

1. Lawesson's 
reagent, 
Toluene, 
80° C., 8 h. 
He 
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materials and reagents. The Structures are shown below in 
Table F: 

TABLE F 

NO. CHEMICAL STRUCTURE 

N 
s S 

O 
\ 2 
N N N 

H H 

F2 

7 S N N 
O N N 

H H 

Cl 

F3 

W S N N 
O N N 

H H 

F4 

s S 
O 
\ -2 
N N 

H H 

F5 

s S 
O 
\ -2 
N N N 

H H 

Cl 

F6 

s S 
O \als us N N N 

H H 
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TABLE F-continued -continued 
R 

NO. CHEMICAL STRUCTURE 

O 
F7 o O 

X 2 ls n 

N 
N 
O 9 

1. 0258 To a stirring solution of the amine 4 (1 eq) in 
toluene at room temperature is added the isocyanate 8 and 
heated at 80° C. overnight. The solvent is removed, and the 

F8 product 9 is purified by HPLC. Compound C, compound A, 
compound B, compound D and other compounds in the 
benzoyloxy Series were made by the general method 

/ S described above. 
N Y OH 

N N 
H H 

di-tert-butyl 
dicarbonate 
He 

THF, 0° C. 
F9 

NH 
o S o 2 

On 2 ls N -O HN OH 1. NaH/DMF 
N N N N 

H H O 2. 

XN O R 

| 1 
2 

Example G 13 

C 

Exemplary Synthesis of Ureas with Ether Linkers X = CH, CF, CC1, 
C or N 

0257) 14 
H 
N Ns 

O \ X 
Z O ~ 1. TFA in DCM 
He 

R R is not amino 
or a primary 

15 O 
secondary 
amine 

O 
Toluene HN Ns 

-- 80°C -: O \ X -- X N. 2 overnight Z 
Y NH2 

R 
16 

NCO 

8 X= Ny = O o Toluene 
Y = O, X = N 80 C., overnight 
X = NMe, Y = N OS 2. 

N N=C=O 

5-tert-Butyl-3-isocyanato-isoxazole 
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-continued 

21 Nx 

R 

O 
o O 

cks 
H H 

17 

0259 To a stirring solution of 4-aminophenol (1 eq) in 
THF at 0° C. di-tert-butyl dicarbonate (1 eq) in THF was 
slowly added dropwise over 30 minutes. The reaction stirred 
at 0°C. and allowed to warm to room temperature overnight. 
The solvent removed and diluted with ethyl acetate. It was 
then extracted with water three times, and the organic layer 
was dried over magnesium Sulfate. It was recrystallized in 
dichloromethane. 

0260 To a stirring solution of sodium hydride (1.2 eq) in 
DMF, the Boc-aminophenol (1 eq) was added dropwise at 0° 
C. and stirred to room temperature for one hour. Then the 
substituted benzyl halide (1 eq) in THF was added dropwise 
at 0°C. The reaction was allowed to stir at 40°C. overnight. 
The solvent was removed and dissolved in ethyl acetate and 
water. It was extracted with ethyl acetate three times. The 
organic layer was washed with 1 N Sodium hydroxide and 
dried with magnesium Sulfate and Solvent was removed. It 
was purified by column chromatography. 

0261) The protected substituted benzyloxyaniline was 
dissolved in dichloromethane and trifluoroacetic acid was 
added. The reaction Stirred at room temperature for 1 hour. 
The exceSS trifluoroacetic acid was removed in Vivo. 

0262 The substituted benzyloxyaniline (1 eq) was mixed 
with 5-tert-Butyl-3-isocyanato-isoxazole (1 eq) and dis 
solved in dry toluene. The reaction stirred at 80° C. over 
night. The solvent was removed and purified by HPLC. 

Synthesis of Compound G1: 1-(4-(3-(pyridin-4- 
yl)propoxy)phenyl)-3-(5-tert-butylisoxazol-3-yl)urea 

0263) 

o O O S Sé --, 
H H 

O Cl 

us X." Cl O 
C 

Toluene, O C. 

21 
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-continued 

-- 

On 2 N NECEO 

5-tert-Butyl-3-isocyanato-isoxazole 
OH 

Toluene, 50 C. 
He 

HN 

OH 

o O O -- 

c 2 - N N N 
N H H 

N 

S. 

PPh3, DEAD 
He 

THF/O C. 

HO 

NN 
O 

ouc 2 c 2 -l n 
N. N. N. 

0264. To a stirring solution of 5-tert-Butyl-isoxazol-3- 
ylamine (250 mg, 1 eq) in dry toluene at 0° C. trichlorom 
ethyl chloroformate (1.1 eq) was added dropwise. The 
reaction stirred at 0° C. and allowed to warm to room 
temperature overnight. The Solvent was removed and the 
mixture was recrystallized in ethyl acetate. The Solid was 
filtered off and washed with cold ethyl acetate. Yield: 242 
mg (83%). 
0265 To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 
mg, 1 eq) and 4-aminophenol (159 mg, 1 eq) was added and 
dissolved in toluene. The reaction was allowed to stir at 50 
C. for three hours. The Solvent removed and the mixture was 
purified by HPLC. Yield: 188 mg (47%), LC/MS IMH) 
276. 

0266. In a dry flask flushed with nitrogen gas 1-(5-tert 
Butyl-isoxazol-3-yl)-3-(4-hydroxy-phenyl)-urea (100 mg, 1 
eq), 3-Pyridin-4-yl-propan-1-ol (200 mg, 1 eq) and triph 
enylphosphine (143 mg, 1.5 eq) was added and then dis 
solved with THF. The flask was cooled to 0° C. and diethyl 
aZodicarboxylate (95 mg, 1.5 eq) was added dropwise. The 
reaction stirred overnight at room temperature. The THF 
was removed and the mixture was purified by HPLC. Yield: 
26 mg (18%), LC/MS MH 395. 
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Synthesis of Compound G12: 1-(4-(2-fluorobenzy 
loxy)phenyl)-3-(5-tert-butylisoxazol-3-yl)urea 

0267 

o, Ca 
OH 

di-tert-butyl 
dicarbonate 
--- 

THF, O C. 

NH2 

in 

"N." 
O 

4. 

--- 

1. TFA in 
DCM 
-- 

7 
F 

O 
-- 

NH2 
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-continued 

o Toluene 
He 

OS 2 80 C., overnight 
N NECEO 

5-tert-Butyl-3-isocyanato-isoxazole 

O F 
El O Aulu? N 
N. N. N. 

0268 To a stirring solution of 4-aminophenol (1 g, 1 eq) 
in 20 mL THF at 0° C. di-tert-butyl dicarbonate (2g, 1 eq) 
in 3 mL THF was slowly added dropwise over 30 minutes. 
The reaction stirred at 0° C. and allowed to warm to room 
temperature overnight. The Solvent removed and diluted 
with ethyl acetate. It was then extracted with water three 
times, and the organic layer was dried over magnesium 
Sulfate. It was recrystallized in dichloromethane. 

0269 Yield: 1.5 g (79%). 
0270 Bocaminophenol (0.5g, 1 eq), 2-fluorobenzyl bro 
mide (0.45 g, 1 eq), and cesium carbonate (1.94 g, 2.5eq) 
was dissolved in 30 mL dimethylformamide. The reaction 
was allowed to stir at 45 C. overnight. The solvent was 
removed and dissolved in ethyl acetate and water. It was 
extracted with ethyl acetate three times. The organic layer 
was washed with 1N sodium hydroxide and dried with 
magnesium Sulfate and Solvent was removed. It was purified 
by column chromatography. Yield: 0.44 g (58%). 
0271 4-(2-Fluoro-benzyloxy)-phenyl-carbamic acid 
tert-butyl ester (0.44 g) was dissolved in 6 mL dichlo 
romethane and 2 mL trifluoroacetic acid was added. The 
reaction Stirred at room temperature for 1 hour. The exceSS 
trifluoroacetic acid was removed in vivo. Yield: 0.12 g 
(42%), LC/MS (MH) 218. 
0272 4-(2-Fluoro-benzyloxy)-phenylamine (0.12 g, 1 
eq) was mixed with 5-tert-Butyl-3-isocyanato-isoxazole (0.9 
g) and dissolved in dry toluene. The reaction stirred at 80° 
C. overnight. The solvent was removed and purified by 
HPLC. Yield: 85 mg (31%), LC/MS (MH)384. 
0273 Compounds G2 through G57 were synthesized in a 
manner analogous to Compound G1 and G12 using similar 
Starting materials and reagents. The Structures are shown 
below in Table G: 
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TABLE G 

NO. CHEMICAL STRUCTURE 

G1 N21 

N 

O 

AuC 
G2 

su JuC N. N N 
H H 

G3 

O 
O 

AuC 
G4 

o O 

F 

Sé 

O 

O 4, F 

N 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

O ouc c 2 - n 

O 

O O 

ouc 1. c 2 - N 

O so c 2 - n 
N N N 

G8 

ON 2 l 
N N N 

H H 

G10 

O 

n % N N 
H H 

Jul. 28, 2005 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

G11 

o O 

On 2 ls n N N 
N H H 

Cl 

G12 

O 
o O 

c 2 - F n N N 
H H 

G13 

O 
o O 

c 2 - N N N 
N H H 

No 
G14 

O 
o O 

c 2 - N N N 
N H H 

F 

G15 

O 
o O 

c 2 - N N N 
N H H 

G16 F 

F 

O 
O 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

G17 

O 
o O 

G18 Cl F 

O 
o O 

On 2 l n N N 
H H 

G19 Cl 

O C 

O 
o O 

On 2 ls n N N 
H H 

G21 F 

O F 
o O 

On 2 l n N N 
H H 

G22 

N 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

O n1n 

A O?) OS 2 S. 
N N N 

H H 

O 

o O O rC On 2 1s, F 
H H 

F 

AuC Né 1s, 
H H 

G26 

o O -C 
l C 

N N 
H H 

G27 

OO On 2 1s, NS 
H H 

OH 

Null-l NS O 

o e ls O N N N 
H H 

G29 

O 

l Y c N N 
H H 

G23 

G24 

G25 

G28 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

G30 

su W O 

N | O O N1 YN 
H H 

G31 

s -C lulu O O 
\ 2 als-- 

H H 

G32 

o Or 
G33 

o O O y Ol? 
C 

o su AuC Né 

su F 

G36 

al O O Olu Ol Y-s-s 
H H 

G34 

G35 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

- --- 

... or 

G37 

G38 

olo oul 
O 

c 

G40 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

G44 O 

G46 

G48 OH 

G49 

O uC N O 

GSO O 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

G51 N uly 

O 

o O O On 2 l N 
N. N. N. 

G52 H 

C 
O 

o O O On 2 l N 
N N N 

G53 C 

O 

o O O O 2 l N 
N. N. N. 

G54 

N 

N / N 
R O le 
N2 

S- O H N 
H 

G55 N-O 
| V 
2N 

O 
O 
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TABLE G-continued 

NO. CHEMICAL STRUCTURE 

olo 
O N-1- 

Example H 
TABLE H-continued 

Exemplary Synthesis of Ureas with Ether Linkers 
NO. CHEMICAL STRUCTURE Synthesis of Compound H1: 1-(4-(benzyloxy)phe 

0274) H2 

a O O 

O Olu O W O Y 

\ -l N / 

through H17 were Synthesized in a manner analogous to 
Compound A1 using Similar starting materials and reagents. 
The structures are shown below in Table H: 

O 
0275 Compounds H1 through H10 were synthesized in a W O 
manner analogous to compound G1. Compounds H 11 N ls 

N N N 
H H 

TABLE H 

NO. CHEMICAL STRUCTURE 
H4 

H1 

O O 

W O N O Y-s-s 
H H 
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TABLE H-continued TABLE H-continued 

NO. CHEMICAL STRUCTURE 
NO. CHEMICAL STRUCTURE 

HS 

H10 a -C uC O 

CJO O y-ll-l. Clu? H H N N 

H11 

H6 

O o 

s O NN N N N -O 
o N ls N H H N e 

N N N 
H H 

7 O su? OH auc O Y N N Y \ | ii ii ls N 
N 

HS 

N N 
H H H13 

Br 

} \ ls n H9 N 

O CF 

/ O 
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TABLE H-continued 

NO. CHEMICAL STRUCTURE 

H14 

C 

f O 

N N N N H H 

H15 

O 

f O 

N N N 
H H 

H16 

C 
O 

\ || F 
NN 1CN 

N N N 
H H F 

F 

H17 

C 
7 O 

N 

Y ls 
NH NH 

/ 
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Example I 

Exemplary Synthesis of Ureas with Ether Linkers 

Synthesis of Compound I1: 1-(4-(benzyloxy)phe 
nyl)-3-(4-methylthiazol-2-yl)urea 

0276) 

clu, C 
0277 Compounds I1 through I4 were synthesized in a 
manner analogous to Compound G1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table I: 

TABLE I 

NO. CHEMICAL STRUCTURE 

1. 

clu, C 
8 to su 
-Cl su 

ls S 
H H 



US 2005/0165031 A1 

Example J 

Synthesis of N-Substituted Ureas 

dimethylacetamide 
He 

80 C. overnight 

R is not amino or a primary 
or secondary amine 

0279 A solution of an isoxazole-3-isocyanate in dim 
ethylacetamide is added to a solution of 4-alkoxy-N-alkyl 
benzenamine in dimethylacetamide, and the mixture is 
heated at 80 C. overnight. After cooling to room tempera 
ture, 20 ml water is added and the mixture is extracted with 
3x30 ml EtOAc. The combined organic phases are washed 
with brine, dried over magnesium Sulfate, and evaporated. 
Purification of the product is accomplished by flash chro 
matography (silica gel, hexanes, 0-50% EtOAc). 

Synthesis of Compound J1: 1-(5-tert-butylisoxazol 
3-yl)-3-(4-methoxyphenyl)-3-methylurea 

0280 

HN dimethylacetamide 

ON 
f 

2 2 

80 C. overnight 

2 -- 

V 

f 

HN -, 
N 

0281. A solution of 5-tert-butyl-isoxazole-3-isocyanate 
(166 mg, 1 mmol) in 0.5 ml dimethylacetamide was added 
to a solution of 4-methoxy-N-methylaniline in 0.5 ml dim 
ethylacetamide (137 mg, 1 mmol), and the mixture was 
heated at 80 C. overnight. After cooling to room tempera 
ture, 20 ml water was added and the mixture was extracted 
with 3x30 ml EtOAc. The combined organic phases were 
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washed with brine, dried over magnesium Sulfate, and 
evaporated. Purification of the product, N-(methyl)(4-meth 
oxyphenyl)-N-(5-t-butyl-3-isoxazolyl) urea, was accom 
plished by flash chromatography (silica gel, hexanes, 0-50% 
EtOAc). 
0282 Compounds J2 through J15 were synthesized in a 
manner analogous to Compound J1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table J: 

TABLE 

NO. CHEMICAL STRUCTURE 

J1 

O 
7 O N 

N Sulls O N N 
H 

J2 

o O F F 

O ls 
Né N N 

H F 

J3 

o O O 

O l Né N N No. 
H 

J4 

o O 

On 2 l N 
N 

C 

J5 

o O 

On 2 l N 
N 

C 
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TABLE J-continued 

NO. CHEMICAL STRUCTURE 

o O 

On a ls 
N 

J7 

o O 

On 2 1s, 
H 

1. 

J8 

OCH 
O Oulu C N 

Y 
J9 

o O 

On 2 1s, 
H F 

F 
F 

J10 

o O On 

OS 2. 1s, 
H 

J11 

s O ON 
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TABLE J-continued 

NO. CHEMICAL STRUCTURE 

J12 

O 
o O N 

c 2 - N N N N H 

J13 O 
O N 

e J. 
N N 

(N/ H 

in 
On 1 

J14 

O 
s O N 

O 
\ -2 
N N N 

H 

NH2 

J15 

Cl 

Example K 

Synthesis of Compounds with ether-alkyl chains 

0283) 

OH 

di-tert-butyl 
dicarbonate 
He 

THF, O C. 

NH2 
OH 

\-U 
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-continued 
R 

-C HO 2 
O 

Sys Ey. 
t 

- \ 2 N X 
O H 

O HN N -- 

o Toluenef50 C. 

PPh3, DEAD 
-- 

THF/O C. 

--- 

On 2 YN NECEO 

5-tert-Butyl-3-isocyanato-isoxazole 
R 

as 

2X 

O 
o O 

c 2 - 
N N N 

H H 

0284. The following general procedure was used to syn 
thesize compounds having the ethylene, propylene, or buty 
lenes linkers. To a stirring Solution of 4-aminophenol (1 eq) 
in THF at 0°C., di-tert-butyl dicarbonate (1 eq) in THF was 
slowly added dropwise over 30 minutes. The reaction was 
stirred at 0° C. and allowed to warm to room temperature 
overnight. The solvent removed and diluted with ethyl 
acetate. It was then extracted with water three times, and the 
organic layer was dried over magnesium Sulfate. The Solid 
was recrystallized from dichloromethane. 
0285) In a dry flask flushed with nitrogen gas bocami 
nophenol (1 eq), Substituted alcohol (1 eq) and triph 
enylphosphine (1.5 eq) was added and then dissolved with 
THF. The flask was cooled to 0° C. and diethyl azodicar 
boxylate (1.5 eq) was added dropwise. The reaction stirred 
overnight at room temperature. THF was removed under 
vacuum and the mixture was purified by HPLC. 
0286 The protected substituted ethyloxyaniline was dis 
Solved in dichloromethane and trifluoroacetic acid was 
added. The reaction Stirred at room temperature for 1 hour. 
The exceSS trifluoroacetic acid was removed in Vivo. 

0287. The substituted ethyloxyaniline (1 eq) was mixed 
with 5-tert-Butyl-3-isocyanato-isoxazole (1 eq) and dis 
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solved in dry toluene. The reaction stirred at 50° C. over 
night. The solvent was removed and purified by HPLC. 
Compound W, compound X, and others in the Series were 
Synthesized using the procedure described above. 

Synthesis of Compound K1: 1-(4-(2-morpholinoet 
hoxy)naphthyl)-3-(3-tert-butylisoxazol-5-yl)urea 

0288 

E O N--> o, J.C.C. 
OH OH 

NH2 

0289 To a mixture of 4-amino-1-naphthol hydrochlo 
ride(15g) in 100 mL dry THF at -78 C was added dropwise 
over 1 h n-BuLi (43 mL of a 1.6M solution in hexanes). 
After the addition was complete the mixture was allowed to 
warm to room temperature and then cooled to -78 Caand 
di-tert-butyl dicarbonate (BocO) (16.5 g in 100 mL THF 
was added over a period of 20 min). The mixture was slowly 
warmed to room temperature and Stirred for 24 h and then 
most of the volatiles removed in vacuo. The residue was 

diluted with ethyl acetate and washed with water (3x100 
mL) and brine (100 mL) and filtered through celite and dried 
over magnesium Sulphate. Column chromatography (30% 
EtOAc/hexanes 1 eq) gave 20 g of pure product. 

i) n-BuLi, -78 C. 
ii) BocO 
Her 

NHEOc 

OH 

i) CH3CN 
ii) KCO, 

-- Her 

C 1N1 
HCI 

NHEOc 

r 
1N1 N O 

C TFA 
Her 

NHEOc 
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0290 To a solution of (4-Hydroxy-naphthalen-1-yl)-car 
bamic acid tert-butyl ester (3 g) and 4-(2-Chloro-ethyl)- 
morpholine hydrochloride (2.22 g) in 25 mL of acetonitrile 
was added powdered potassium carbonate (6 g) and the 
solution heated overnight at 80 C. It was cooled, diluted with 
EtOAc and water. The organic layer was washed with water, 
brine and dried over anhydrous magnesium Sulfate and the 
Volatiles removed in vacuo. Purification by Silica gel chro 
matography (10% EtOAC/hexanes 1 eq) gave 2.3 g of pure 
product. 

2 
N NEO 

NO. 
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-continued 

O Toluene, 50 C. --- 

NH2 

s O 
O 
N e 
N NH 

0291 To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 
mg, 1 eq) and Substituted aniline (159 mg, 1 eq) was added 
and dissolved in toluene. The reaction was allowed to Stir at 
50° C. for three hours. The solvent removed and the mixture 
was purified by HPLC. Yield: 188 mg (47%) 
0292 Compound K2 was synthesized in a manner analo 
gous to Compound K1 using Similar starting materials and 
reagents. The structures are shown below in Table K: 

TABLE K 

CHEMICAL STRUCTURE 

K1 

o O N-1- 
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TABLE K-continued 

NO. CHEMICAL STRUCTURE 

K2 CH 
HC 

O 

HC f \ O n1n N ~~ yul Null N 
N. N. N. 

CH 

Example L ture and stirred overnight. The solvent is removed and 
extracted with ethyl acetate and water. The organic layer is 

Exemplary Synthesis of Isoxazole-Urea dried over magnesium Sulfate and Solvent removed, and the 
1,3-bis(5-tert-butylisoxazol-3-yl)urea product purified by 

Synthesis of Compound L1: HPLC. 
1,3-bis(5-tert-butylisoxazol-3-yl)urea 

0293) Example M 

Exemplary Synthesis of Pyrimidine Containing 
Compounds 

0295) 
s O e 

O O 
\ 2 ls N / 
N N N N 1 

H H NH2 
O 

1. KCO or NaH or CsCO/THF 
2. Phosgene or Disuccinimidyl Cl ON 

O carbonate or Carbonyl N n-BuOH, 80° C. 
N 2 Dimidazole 
N NH2 N N 

3. n 
C 

O 
Né NH2 O 

Pd/C, H2, 50 psi 
N MeOH, HCI 

s O e 
O O N N 
\ 2 ls S / ON 2 
N N N 

H H C 

o1 
0294. A mixture of amine 5-tert-butyl-isoxazol-3- 
ylamine (1 eq) in dry THF is stirred at room temperature o 
under argon for an hour. Then the Stirred Suspension is H On 2 

d N n cooled to 0 C. and to it is added dropwise a solution of N N NCO 
phosgene or disuccinimidyl carbonate or carbonyl diimida- DIEADMA, 
zole (1.2 eq). The reaction is stirred at 0°C. for half an hour. NaNeN 80 C. 
Then 5-tert-butyl-isoxazol-3-ylamine in THF is added drop- HN onCl 
wise and the reaction is allowed to warm to room tempera 
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-continued 

1. 
O 

O O N O ls N N Né N N na 
H H 

0296 Dichloro-dimethoxyquinazoline was heated for 3 
hours at 80° C. with one equivalent p-nitroaniline in n-bu 
tanol. After cooling to room temperature, isopropanol was 
added and the insoluble product was collected by filtration. 
Reduction was accomplished using 10% Pd/C in methanol at 
50 psi in the presence of hydrochloric acid. The resulting 
aniline was reacted with the oxazole isocyanate in DMA at 
80 C. in the presence of DIEA. The urea product was 
purified by HPLC. 

NH2-HCI 

O O -- 

c 2 - YN N N 
H H 

Hal 

2 X 
y DEA 
Her 

M n-BuOH, 100° C. 
R1 s Z. 

Hal: Cl, Br, I 
X-Y-Z: N=CH-NRCH=CH-NR, CH=CR-CR=CH 

R; H, Cl, Br, NRSR 
R’: H, alkyl 
R: O-alkyl 
R: O-alkyl 
R: H, alkyl 
R: H, alkyl, alkylcarbonyl, arylcarbonyl 

X-Y y, 
o O N 

On 2 --, Na2N 
R1 

NH2-HCI 
O o -- 

O 2 ls n Y 
N N N H H 

56 
Jul. 28, 2005 

-continued 

Hal 

R3 
N21 DEA 

Her 

ls n-BuOH, 100° C. 
Sa 

R1 N R2 

Hal: Cl, Br, I 
R: H, Cl, Br, alkyl, OR, NRSR 
R. H., Cl, Br, alkyl, OR, NRSR 
R: H, Cl, Br, alkyl, OR, NRSR 
R: H, alkyl 
R: H, alkyl 
R. H. alkyl, alkylcarbonyl, arylcarbonyl 

R3 

JCC O ls N. N. Nén 1N n H. H. 

0297. A mixture of aminourea hydrochloride (155 mg, 
0.5 mmol), halopurine/haloquinazoline/halopyrimidine (0.5 
mmol), and DIEA (90 ul, 0.5 mmol) in n-butanol (2-5 ml) 
was heated at 100° C. for 1-16 h. The product was purified 
by HPLC. 

NH2 
o O paraformaldehyde 

ls NaHB(OAc)3 ON 2 YN N N CHCN 
H H 

NH 

O O c 2 -l n 
N N 

N H H 

0298. A mixture of aminourea (274 mg, 1 mmol), 
paraformaldehyde (30 mg, 0.33 mmol), sodium triacetoxy 
borohydride (636 mg, 3 mmol) and 10 drops glacial acetic 
acid was stirred at room temperature over night. The Solvent 
was evaporated completely and the residue was treated with 
sat. aq. NaHCO. The solids were collected by filtration and 
purified via HPLC. The resulting methylaniline was used in 
amide formations and aryl aminations as descibed above. 
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Example N 

Exemplary Synthesis of Compounds Containing 
Amide Linkers 

0299) 

NO2 

Toluenef80 C. 
He 

O -- 24 h. 
2 

YN CNO 

NH2 

NO 
O 

On 2 l I n 
N N N 

H H 

0300 1 gm. (6 mmol) of 5-tert-butyl-isoxazole-3-isocy 
anate and 0.83 gm (6 mmol) 4-nitro-phenylamine were 
dissolved in 20 ml dry toluene and stirred at 80 C. for 24 
h. The resulting Suspension was cooled to room temperature 
and filtered off to give the title compound as a yellow Solid. 
The product was used in the next step without further 
purification. Yield: 1.7 g (92%), LC/MS MH") 305. 

NO 

AuC c 2 - n 

NH2 

AuC c 2 -l n 

0301 1.5gm of 1-(5-tert-butyl-isoxazol-3-yl)-3-(4-nitro 
phenyl)-urea was dissolved in 50 ml THF and 0.1 g of 10% 
Pd/C was added. The solution was stirred under hydrogen at 
50 psi. for 24 h than filtered trough Celite pad. The organic 
Solvent was evaporated under vacuum and the resulting 
residue was triturated with ethyl acetate. Yield: 1.3 g (96%), 
LC/MS MH)275. 

THF/Pd/C/H.2 
Hess 

50 psi/24h 
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NH2 
O 

-- 

O- 2 ls N N 
H H 

1-(4-Amino-phenyl)-3- 
(5-tert-butyl-isoxazol-3-yl)-urea 

R-COOH DMF/CDI He 

40° C.F24h 
Carboxylic acid 

H 
N R ou or c 2 - O n 

0302 1 equivalent of the carboxylic acid and 1.1 equiva 
lent of CDI were dissolved in dry DMF and stirred at 40°C. 
for 2 h, than 1 equivalent of aniline was added. The reaction 
mixture was stirred at 40 C. overnight and the final product 
was purified by preparative HPLC. 

SOCI2, 50° C., 3 h 
R-COOH R-COC 

NH2 
o O 

-- 

O % ls N 
H H 

R-COC DMF/DMA --- 

rtf8 h. 

H 
N R 

ou r A UO n 

0303 Alternatively, 1 equivalent of the carboxylic acid 
and 1.1 equivalent of thionyl chloride were heated in a 
sealed tube at 50° C. for 3 h. The excess thionyl chloride was 
evaporated, 1 equivalent of aniline in DMF was added, and 
the solution stirred at room temperature for 8 h. The final 
product was purified by preparative HPLC. 

0304 Compounds N1 through N189 were synthesized in 
a manner analogous to one of the above procedures using 
Similar starting materials and reagents. The Structures are 
shown below in Table N: 
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TABLE N 

NO. CHEMICAL STRUCTURE 

N1 21 

o O N 

c 2 - O N N N 
N H H 

N2 21 
H 
N N 

o O N 

O l O N 2 N N 
H H 

N3 Cl 

O 

N2 
O 

-N4 | / 
S HN 

O -N 
N O 
H 

N6 21 NN N-O 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N7 O 

-o1 N 

l 
--CO N O 

O H O 
N 

N8 

/Sirr Ol O 
-N O N 

N10 

N11 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N12 -O O 

N 
H H 

7 s 2N 
( N O 
O-1 H O 

N 

N13 o 

H H I W 

s N NH --COCC o-1 H O 
N 

N14 S-N 

H H W 

7 s S N 
( N O ) 
o-1 H O 

N 

N15 C 

- 
N 

'ls. O O C s HN 
O 

\ -2 -N 
N H O 

N 

N16 
O 

O N N 
\- -N \ S 

N / \ 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N18 

N19 

N2O F 
F 

N F O 

/ S H 
le N / 

HN 

O -N 
N O 
H 

N21 H 
N O 

N 
s HN e N 

O S 
\ 2 N / 
N H O N 

N 

N22 O 

rn H 
NN2 N / 

Ol HN O O -N 1. N O 
H 

N23 

H 
N 

N O 
O 

N2 O C 
N N 
H H 

N24 

H 
N 

s O Br 
O 
N -2 O 
N N N 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N32 

H 
N 

s O 
O 
\ -2 O 
N N N 

H H 

N33 S 

NoF, 
H 
N 

s O 
O 
\ -2 O 
N N N 

H H 

N34 

H 
N 

S O 

\-ll 
N35 

N36 F 

o O 

ck 2s-l O 
N 

N37 F 

H 
N 

S O 

\-ll 
N N 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N39 HO 

o O NH 

c 2 - O n N N 
H H 

N4O 

H 
N 

o O N 

On 2 l O C 
N N N 

H H 

N41 21 

H 
N S. 

o O N 

( > 1. O N N N 
H H 

N42 
NH2 

H 
N 

o O 

On 2 l O F 
N N N 

H H 

N43 

O 

H 

s S. NH 
NH 

7 N O H 

N o-1 

N44 

H 
N 

o O 

OS 2. l O NH2 Cl 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N45 H H 
N N 

(r Ol O -N O O ty. M 
Br N 

Cl 

N47 

N49 / 

1. 

-s, 1. 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N50 

d s-s- 

role 
Cro O N N21 | or '-s' 

N52 H 

F 
NH F 

F 

O e 
O 

NS 

N51 

O N 

r 
--O 

N53 No 

21 N N 2O 

No N N O HN 
O ls 

H O 
N 

N54 Ol O 
os N l 
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NO. CHEMICAL STRUCTURE 

N55 

X- N-O 
\l / 

F HN 

F F O OJC 
H 

N56 O1. 

N2 

ls 1 - 

N57 S 

H W 
s N N 
NH 

/ N O H 

o-N 

N58 F 

O 

| 
S 

O 

s N-NH 
NH Ol 

/ N O H 

o-N 

N59 F 
F 

/r 
N N N29 

Cl S. 
HN 

O -N 
N O 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N60 H 
N 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N65 O 

N 

H 

s NH Ol 
/ N O H 

N o 

N66 C 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N69 H 

s NH Ol 7 NH OH 

N e 
O O? 

N70 No 

N71 H 
O N 

O 

NH 
e 

N72 H 

N73 H 
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NO. CHEMICAL STRUCTURE 

N74 | || 
N 

N75 

N77 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N79 NY 

N O-1 

N81 21 

H 
N N 

o O 

c 2 - O O 
N N N 

H H 

N82 

O N 1 
o O N 

On 2 l O 
N N N 

H H 

N83 

g / \ 
N 

o O N 

l H O 2 O 
N N N 

H H 

N84 

O O? 
o O H 

N 

O 2 l Cr's 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

NS O S. 
O 
\ 2 O 
N N N 

H H 

N94 C 

H 
N 

NS O 

O ls 
N N 

N95 

N96 

H 
N 

S O 

O ls 
N N 

N97 O 

ou CrO) 
N98 

N99 F 
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TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N101 

N102 N 

S O O 

V 2 1ns 
H H 

N103 N 
21 

H 
N S. 

o O N 

Né 1s, O 
H H 

N104 N 
N 

21 
O 



US 2005/0165031 A1 
76 

TABLE N-continued 

NO. CHEMICAL STRUCTURE 

N105 

O 
f 

O 

N106 

g || 
N 2 

o O N 

On 2 ls, O 
N H H 

N107 

S 

21 e 
O H N S / 

HN N 

O ls 
N O 
H 

N108 

g || 
O N 2N 

On 2 ls, O 
N H H 

N109 S N 
| V 

N 
2 O N1 
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NO. CHEMICAL STRUCTURE 

N110 
N1 NN 

| - 
o O N 21 

O 2 l O 
NYS1 

N111 r O 
O 

ONN O 

Nulls O 
N N 
H H 

N112 

O N 

o O N C 

On 2 ls O N 
N. N. N. 

N113 -O O 

N 
H H 

7 s 2N 
N O 

o-1 H O 
N 

N114 B 
21 N 

Rusls o O N s1 

On 2 ls O N 
N. N. N. 

N115 

rs 
N 

H 
N 

O 
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NO. CHEMICAL STRUCTURE 

N116 2N 
H N 
N S. 

o O 

O 2 l O Cl 
NYSS 

N117 

H 
N O 

o O 

O l N a N N N1 N 
H H 

21 

N118 1 

O 

e )-N 
NH 

bN/ 4N 

NH 

O 

N119 / 

O 2 O N N N 
N H H 

N12O O 

&l O N1 

HN U/ 

Ol HN 1s, 
H 

N121 21 

H 
N N 

o O N 
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NO. CHEMICAL STRUCTURE 

N123 C 

21 Cl 

S. 
o O N 

O ls O n 2 N N 
H H 

N124 

-' 
\ / 

C HN 

)=o 2N -( )—i? X { O 
N125 Cl 

21 

o O S 

O ls O N a N N 
H H 

N126 

s O 
O \ls us N N NH 

H 

S Br 

HN N 

O 
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N128 Cl 

N 
N^ s 

( ) / 
o O 21 s2 
Né s's N O 

N129 

NH 
o O 

On 2 ls O N N n NH NH N 

N130 Cl 
21 

o O S 

( > 1. O Cl 
N N N 

H H 

N131 21 

H 
N N 

O N OH 

O 2 ls O 
N N N 

H H 

N132 Cl 

21 N 

ls - 
o O C 

O 2 l O N N N 
N H H 

N133 

s ( S 5 N 
o O S 

ls O 
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N134 
HO 21 

H 
N N 

o O N 

O 2 l O N 

N135 

H 
N ( O ls ul O 

S N N 
H H 

N136 N 

C 

N137 

N138 NH2 

N139 H 
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N140 

--K 1. N H 
NH N N 
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O N 

H 

N141 

O N21 N1 
H N N / 

HN 

O -N 
N O 
H 
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o O N 

( > 1. O N N N 
N H H 

N143 N-O 
H Oa - N / 

Ol HN N N -s. 
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N144 N 
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o O N 
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H H 

N145 21 

H 
N N N 
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N N 
N NH N 
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N C e 
O H 
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NO. CHEMICAL STRUCTURE 
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HN 
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N159 H H 
N N 
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/Sirr 
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N169 

N170 

HN NH 
OH 

HN k 

\ O O S W 

N 
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W 
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NH N O S 

N NH NH 
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Example O Synthesis of Compound O1: 1-(4-(2-chloro-6,7- 
dimethoxyquinazolin-4-ylamino)phenyl)-3-(5-tert 

Synthesis of Compounds with Amine Linkers butylisoxazol-3-yl)urea 
O305 

0307) 

1. 
O 

NH2 1 
O 

O 

C ON 
N n-BuOH, 80° C. 

o O Na2N O O N N 

n Né N N n Cl H H 

C 

1 
O 1. 

NH2 
O 

Pd/C, H2, 50 psi 
N MeOH, HCI I ON 

C 2 

Na2N N n-BuOH, 80° C. 
ON N NN 2 N 

C n 
C 

1. 
o1 O 

O o O 

H On 2 H Pd/C, H2, 50 psi 
N n N --- 

N N NCO N MeOH, HCI 
DIEA, DMA, 

80° C. N N N N 2 2 
HN onCl ON n 

C 

1. 
O 

1. 
Y= 

O H 
O 

N N G. NCO 
O N N 36C 

HN na 
On 2 l NS-2N 2 onCl 

N. N. N. 1. 

0306 Dichloro-dimethoxyquinazoline was heated 3 hat 
80 C. with one equivalent p-nitroaniline in n-butanol. After 
cooling to room temperature, isopropanol was added and the o O N 
insoluble product was collected by filtration. Reduction was O ls N 
accomplished using 10% Pd/C in methanol at 50 psi in the Né na 
presence of hydrochloric acid. The resulting aniline was 
reacted with the oxazole isocyanate in DMA at 80 C. in the 
presence of DIEA. The urea product was purified by HPLC. 
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0308 Dichloro-dimethoxyquinazoline was heated 3 hat 
80 C. with one equivalent p-nitroaniline in n-butanol. After 
cooling to room temperature, isopropanol was added and the 
insoluble product was collected by filtration. Reduction was 
accomplished using 1 O%Pd/C in methanol at 50 psi in the 
presence of hydrochloric acid. The resulting aniline was 
reacted with the oxazole isocyanate in DMA at 80 C. in the 
presence of DIEA. The urea product was purified by HPLC. 

0309 Compounds O2 through O10 were synthesized in a 
manner analogous to Compound O1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table O: 

TABLE O 

NO. CHEMICAL STRUCTURE 

O1 o1 
O 

H 
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O On 2 l N N 
YN N N n H H 
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O2 N 
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o r N Sa 
o O N 

On 2 ls O O N 
N N N H H 

O3 Nse 

H \ N 

O O O l N N Né N N na 
H H 

O4 Ne 

H \ N 

O O O l N N 
Né N N 

H H n 
C 

N 
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O5 No 

H 
N 

O o's O ls N. N. Né N N na 
H H 

O6 Ne \ 
o O N 

ON 2 -- N 2N 
N n 

NH2 

O 
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NH 

o O n 2 

On a -- Nine N 
N n 

NH2 

O8 

o O N 

W \ osé i-C-O- 
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O10 

NH 

O O n 2 c 2 -l N N N N 
N H H 

Example P 

Synthesis of Chalcones 

0310 

O 

O Cr's N^Neo 
HN 

OCN 
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k’s 
O 

k's 
0311 Acetylphenylurea (obtained from either reacting 
p-aminoacetophenone with oxazole isocyanate in toluene or 
reacting p-acetylphenyl isocyanate with oxazole amine in 
toluene) was reacted with e.g. 4-pyridine carboxaldehyde 
analogous to a literature procedure (Zhang et al., Chem. Lett. 
2003, 32,966-967). 
0312 Chalcone intermediates were further modified 
according to procedures described in the literature. See 
Powers et al., Tetrahedron, 1998, 54, 4085-4096; Katritzky 
et al. Org. Lett. 2000, 2, 429-431. 

Compound P1: 1-(5-isopropylisoxazol-3-yl)-3-(4- 
((E)-3-(pyridin-4-yl)acryloyl)phenyl)urea 

0313) 

O 

O 21 N 

O ls N Né N N 2 
H H 

0314 Compound P1 was synthesized in the manner out 
lined above. 

Synthesis of Chalcone Derivatives 

0315) 

O 

o O 4n. 

c 2-sul —- 
N N N A 

H H HN-NH 
R 
M 

N-N 
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HN N 

o O 4N 

( > 1. N N N 
N H H 

Synthesis of Compound P2: 1-(5-tert-butylisoxazol 
3-yl)-3-(4-(3-(1-methoxynaphthalen-4-yl)-1,2,4- 

oxadiazol-5-yl)phenyl)urea 

0316) 

Y, 

SR) 
\, 

s O o1 

\- ls Crs 
COH 

o Toluene, 50 C. 
-- He 

NH2 

a O O \-l-l N N NH 
H 

CO2H 

0317 To a flask 5-tert-Butyl-3-isocyanato-isoxazole (242 
mg, 1 eq) 4-aminobenzoic acid (159 mg, 1 eq) was added 
and dissolved in toluene. The reaction was allowed to Stir at 
50° C. for three hours. The solvent removed and the mixture 
was purified by HPLC. Yield: 188 mg (47%) 

94 
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s O 
O 
\ -2 
N N NH 

H -- 

CO2H 

N NH2 
Ho1 n 

CO Diglyme, 180 C. H-e- 

O 
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N S 

><^- eN ( ) / 
b/ O 

N 

0318 N-Hydroxy-4-methoxy-naphthalene-1-carboxami 
dine (1g) and 4-3-(5-tert-Butyl-isoxazol-3-yl)-ureido-ben 
Zoic acid (1 eq) were reflued in diglyme (5 mL) for 24 h and 
then purified to give 100 mg of 1-(5-tert-Butyl-isoxazol-3- 
yl)-3-(4-3-(4-methoxy-naphthalen-1-yl)-1,2,4-oxadiazol 
5-yl)-phenyl-urea. 

0319 Compounds P3 through P9 were synthesized in a 
manner analogous to Compound P2 using Similar starting 
materials and reagents. The Structures are shown below in 
Table P: 

TABLE P 

NO. CHEMICAL STRUCTURE 

P2 V 
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TABLE P-continued TABLE P-continued 
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5 P ( ) Example Q 
( ) Synthesis of Compounds Containing 

h N Heterocycloalkyl Groups 
N 

M 
o O O Synthesis of Compound Q1: 4-(3-methoxyphenyl)- 
S.2 l N-(4-methoxyphenyl)piperazine-1-carboxamide 
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P7 Cl 
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o O O \ / 
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0321 Commercially available isocyanides were reacted 
with a secondary amine in toluene or DMA (1 ml) with 
triethyl amine (0.2 mL) at room temperature or 50 C 
overnight. The Solvent was removed and the compound 
purified by HPLC. 
0322 Compounds Q2 through Q27 were synthesized in a 
manner analogous to Compound Q1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table O: 

TABLE O 

NO. CHEMICAL STRUCTURE 

O1 O 
O N 

r H 

-O su 

O2 O ON 

r H 

su 

O3 O On 

C r H 

su 

O4 O On 

r H 

su 
N 

96 

NO. 

Q10 
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Example R 
Synthesis of Compounds Containing 

Heterocycloalkyl Groups with Ether Linkers 
Synthesis of Compound S1: N-(4-(benzyloxy)phe 
nyl)-4-(4-hydroxyphenyl)piperidine-1-carboxamide 

O24 O Cl 0323) 

C su O 

HO 

HO N NH - 

0324 Commercially available isocyanides were reacted 
with a secondary amine in toluene or DMA (1 ml) with 
triethyl amine (0.2 mL) at room temperature or 50 C 
overnight. The Solvent was removed and the compound 
purified by HPLC. 
0325 Compounds R2 through R9 were synthesized in a 
manner analogous to Compound R1 using Similar starting 
materials and reagents. The Structures are shown below in 
Table R: 

TABLER 
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HO 



US 2005/0165031 A1 
99 

TABLE R-continued 

NO. CHEMICAL STRUCTURE 

R2 

su O 

R3 C 

R4 

O 

RS 

O 
O 

R6 

su O 

Jul. 28, 2005 














































