
WO 2004/110350 PCT/US2004/01-239  COMPOUNDS AND USES
THEREOF IN MODULATING AMYLOID BETA  RELATED
APPLICATIONS [00011 This application claims the benefit of U.S.
Provisional Application No.  60/470,884, filed May 14, 2003, and U.S.
Provisional Application No. 60/532,260, filed Dec.  22, 2003, the entire
contents of each of which are incorporated herein by reference. FIELD OF
THE INVENTION [0002] Compounds, pharmaceutical compositions, and
methods of use of the compounds  are provided. In one embodiment, the
compounds are useful in treatment of  neurodegenerative diseases.
BACKGROUND OF THE INVENTION [0003] The information provided
herein and references cited are provided solely to assist  the
understanding of the reader, and does not constitute an admission that
any of the  references or information is prior art to the present invention.
[0004] Neurodegenerative diseases are disorders characterized by
destruction or  deterioration of selective neuronal populations. Exemplary
neurodegeneratiive diseases  include Alzheimer's disease (AD),
Parkinsonian syndromes such as (PD), Huntington's  disease (HD), Prion
diseases, cerebral amyloid angiopathy (CAA), and mild cognitive
impairment (MCI). Neurodegenerative disease is associated with
progressive nervous system  dysfunction, and often leads to atrophy of
affected central or peripheral nervous system  structures. [0005]
Alzheimer's disease (AD) is a progressive neurodegenerative disorder that
is the  



predominant cause of dementia in people over 65 years of age. Clinical
symptoms of the  disease begin with subtle short-terns memory problems.
As the disease progresses, difficulty  with memory, language and
orientation worsen to the point of interfering with the ability of  the person
to function independently. Other symptoms, which are variable, include
myoclonus and seizures. Duration of AD from the first symptoms of
memory loss until death  is 10 years on average. [0006] AD is
characterized by massive neuronal cell loss in certain brain areas, and by
the deposition of proteinaceous material in the brains of AD patients.
These deposits contain  I WO 2004/110350 PCT/US2004/015239
neurofibrillary tangles and j3-amyloid plaques. The major protein
component of the (3- amyloid plaque is A(3. [0007] Increased
accumulation of A(3 has been postulated to significantly contribute to  the
pathogenesis of AD, and is also associated with various other
amyloidoses and  neurological disorders, such as Parkinson's disease,
Down syndrome, diffuse Lewy body  disease, progressive supranuclear
palsy, and Hereditary Cerebral Hemorrhage with  Amyloidosis-Dutch Type
(HCHWA-D), cerebral amyloid angiopathy (CAA), and mild  cognitive
impairment (MCI). Support for a role for A(3 in AD can be found in Down
patients  who develop AD-like symptoms and pathology after age 40.
Such patients exhibit AD-like  amyloid plaques prior to the onset of other
AD symptoms, suggesting that increased amyloid  accumulation is an
initial pathogenic event. Additional evidence implicating accumulation of
A(3 peptides in AD comes from the identification of various mutations that
result in increased  formation of A(3 by cells that account for certain types
of inherited AD (familial AD, or  



FAD). FAD individuals comprise 10% of all AD cases and generally exhibit
symptoms of  the disease much earlier than sporadic AD patients. [0008]
A(3 peptides are derived from processing of an amyloid precursor protein
(APP).  mRNA generated from the APP gene on chromosome 21
undergoes alternative splicing to  yield about 10 possible isoforms, three
of which (APP695, 751, and 770 amino acid  isoforms) predominate in the
brain. APP695 is the shortest of the three isofomrs and is  produced
mainly in neurons. APP751, which contains a Kunitz-protease inhibitor
(KPI)  domain, and APP770, which contains both the KPI domain and an
MRC-ON2 antigen  domain, are found mostly in non-neuronal glial cells.
[0009] The major APP isofomis are single-transmembrane proteins,
composed of an  extracellular amino-terminal domain (approximately
590-680 amino acids) and a cytoplasmic  tail containing intracellular
trafficking signals (approximately 55 amino acids). Within APP,  the A(3
peptide sequence is located partially on the extracellular side of the
membrane and  extends partially into the transmembrane region. APP
isoforms 695, 751, and 770 share the  same A(3, transmembrane, and
intracellular domains. [0010] APP is trafficked through the constitutive
secretory pathway, where it undergoes  post-translational processing,
including cleavage via two pathways: an amyloidogenic  pathway and a
non-amyloidogenic pathway. In the non-amyloidogenic pathway, APP is 2
cleaved by a-secretase within the AD domain, releasing a large soluble N-
terminal fragment  (sAPPa) for secretion and a non-amyloidogenic C-
terminal fragment (C83). Because  cleavage occurs within the AD domain,
a-secretase cleavage in the non-amyloidogenic  pathway precludes A[3
formation. The C-terminal fragment of APP generated by a-secretase  



cleavage (C83) is subsequently cleaved by y-secretase within the
predicted transmembrane  domain to generate a non-amylooidogenic
peptide fragment termed p3 (22-24 residues).  [0011] In the amyloidogenic
pathway, APP is cleaved by [3-secret-se (BACEI or  BACE2 enzymes) at
the beginning of the AJ3 domain that defines the amino terminus of'he
A(3 peptide. Cleavage by BACEI or BACE2 generates a shorter soluble
N-terminus, sAPPR,  as well as an amyloidogenic C-terminal fragment
(C99). Alternatively, BACEI can also  cleave APP 10 amino acids after the
beginning of the AD domain (between amino acid 10 and  11) to generate
a longer N-terminal soluble fragment and a shorter C-terminal fragment
(C89). Additional cleavage of either C89 or C99 by y-secretase, a
presenilin-dependent  enzyme, produces A(3 peptides of various lengths.
[0012] The predominant forms of A[3 found in plaques from AD brains are
the A1342 and  A[i40 species. AJ342 is the species initially deposited in
brain plaques, and is highly prone to  aggregation in vitro. Therefore, the
A[342 species of amyloid peptide, in particular, maybe a  viable target in
the development of therapeutics for the treatment of disease or disorders
characterized by A(3 accumulation. [0013] Currently, there is no cure or
effective treatment for AD, and the few approved  drugs, including Aricept,
Exelon, Comex and Reminyl, are palliative at best. Based. on the
correlation between A[3 accumulation, neuronal loss and AD, modulating
A(3 levels, such as  reducing levels of pathogenic AD species, represents
a viable way to decrease plaque  formation and minimize neuronal cell
death. Thus, there exists a medical need for  compounds that modulate
levels of A[3. Indeed, such compounds would be useful for the  treatment
of neurodegenerative disorders, such as AD. SUMMARY OF THE
INVENTION 



[00141 Disclosed herein are novel compounds have been discovered that
are useful in the  treatment of variety of diseases. Compositions and kits
comprising novel compounds are also  presented. 3 [0014a] In a first
aspect, there is provided a compound having a structure corresponding to
Formula (I): (A)-LA- (B)-La-(C)-Lc-(D)  (I)  and pharmaceutically
acceptable salts, and prodrugs thereof, wherein:  A is: IE ~E~ E  E-E
wherein each E is independently N, NR, C, CR', S, or 0 provided that no
more  than three E's are heteroatoms; R is hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted  alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkoxy,  substituted or
unsubstituted alkylamido, substituted or unsubstituted alkylamino,
substituted or unsubstituted cycloalkyl, or substituted or unsubstituted aryl;
each R' is hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or  unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted  allcoxy, substituted or unsubstituted
alkylamido, substituted or unsubstituted alkylamino,  substituted or
unsubstituted amino, substituted or unsubstituted cycloalkyl, or substituted



or unsubstituted aryl; or A is: M/M\M, IS"- MM wherein each M is
independently selected from CR' or N, provided that no more  than three
M's are N; and 3a B is: G-G  G G  Z G-G  wherein each G is
independently CR2 or N, provided that no more than three  G's are N;
each R2 is independently selected from hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted allcynyl, substituted or unsubstituted aicoxy, substituted  or
unsubstituted alkyl amido, substituted or unsubstituted alkylanuno,
substituted or unsubstituted amino; or B, together with A, forms a fused
ring system;  C is: R3 <K 



wherein J is selected from the group consisting of CR3, 0, S, N, and NR;
each K is independently N, NR, C, or CR3; each R3 is hydrogen, halogen,
substituted or unsubstituted alkyl, substituted or  unsubstitated cycloallcyl,
substituted or unsubstituted aryl, substituted  or unsubstituted heteroaryl,
or substituted or unsubstituted alkoxy, with  a proviso that when Cis R3<S
N R3 is not 1TEI2;  3b or C is: MGM\M  M  wherein each M is
independently selected from CR' or N, provided that no  more than three
M's are N; D is: CeE  EE  E-E  wherein each E is independently N, NR, C,
CR', S, or 0 provided that no more than four E's are heteroatoms;  or D is:
IN  



Mwherein each M is independently selected from CR5 or N, provided that
no more than  three M's are N; each R5 is independently selected frorn
hydrogen, halogen, substituted or  unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or  unsubstituted allcynyl, substituted or
unsubstituted allcoxy, substituted or  unsubstituted cycloafcyl, substituted
or unsubstituted heterocycle, substituted  or unsubstituted aryl, substituted
or unsubstituted heteroaryl, or substituted or  unsubstituted amino, or
substituted or unsubstituted altylamino; LA is optional, and when present,
is a covalent bond or a linker selected from the  group consisting of-C=C-,
-C=C-, -(C(R')2)Z , -0-, -0-(CR'2)Z , -S-, -NR'-,  NH-(CR'2) , -N=N-, -C(0)-,
-C(O)NNR'-, -0-C(0)-, -0-C(0)-0-, -0-C(O)- NR'-, -NR'-C(0)-, -NR'-C(0)-0-,
-NR'-C(O)-NR--, -S-C(0)-, -S-C(0)-O-,  3c -S-C(0)-NR'-, -3(0)-, -S(O)2-,
-0-S(0)2-, -0-3(0)2-0-, -o-S(0)2-NR'-,  0-S(0)-, -O-S(O)-0-, -0-S(O)-NR'-,
-O-NR'-C(0)-, -0-NR'-C(O)-O-,  -0-NR'-C(O)-N'R'-, -NR'-O-C(O)-,
-NW-O-C(O)-O-, -NR'-0-C(0)-NR'-,  -0-NR'-C(S)-, -0-NR'-C(S)-0-,
-o-NR'-C(s}-1 12'-, -NR'-o-C(S)-,  NR'-O-C(S)-0-, -NR'-O-C(S)-NR'-,
-0-C(S)-, -0-C(S)-0-, -0-C(S)-NR'-,  -NR'-C(S)-, -NR'-C(S)-O-,
-NR'-C(S)-NR'-, -S-S(0)2-, -S-S(0)2-0-, -S- S(0)2-NR'-, -NR'-O-S(())-,
NR'-O-S(O)-NR'-,  -NR'-O-S(0)2-, -NR'-0-S(0)2-O-, -NR'-O-S(0)2-NR'-,
-0-NR'-S(O)-,  0NR'-S(o)-O-, -0-NR'-S(0)-NR'-, -O-NR'-S(0)2-0-,
-0-NR'-S(0)2-NR'-,  -0-NR'-S(0)2-, -0-P(O)(R')2-, -S-P(O)(R')2-, and
NR'-P(0)(R')2-, wherein  



each R' is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
or  substituted or unsubstituted cycloallcyl, and z is 1-10; LB is a covalent
bond or a linker selected from the group consisting of -C=C-, -CC-,
-(C(R')2)z , -0-, -0-(CR'r)r , -3-, -NR'-, -NH-(CR'2)1-, -N=N-, -C(0)-, -
C(o)NR'-, -0-C(0)-, -0-C(O)-0-, -0-C(0)-NR'-, -NR'-C(O)-,  -NR'-C(O)-O-,
-NR'-C(0)-NR'-, -S-C(O)-, -S-C(O)-O-, -S-C(O)-NR'-,  -S(0)-, -S(0)2-,
-0-S(0)2-, -4-3(0)2-0-, -0-S(0)t-1vR'-, -0-3(o)-,  -0-3(0)-0-, -0-S(0)-NR'-,
-0-IN'-C(0)-, -0-NR'-C(0)-o-,  -0-NR'-C(O)-NR'-, -NR'-O-C(O)-,
-NR'-O-C(O)-O-, -NR'-O-C(O)-1NR'-,  -0-1NR'-C(S)-, -0-NR'-C(3)-0-,
-0-NR'-C(S)-NR'-, -NR'-O-C(S)-,  -NR-'-O-C(S)-O-, -NR'-O-C(S)-NP,'-,
-0-C(S)-, -0-C(S)-0-, -0-C(S)-NR'-,  -?NR'-C(S)-, -NR'-C(S)-O-,
-NR'-C(S)-NR'-, -S-S(0)2-, -3-3(0)2-0-, -S- S(0)2-NR'-, -NR'-O-S(O)-,
-NR'-O-S(O)-O-, NR'-O-S(O)-NW-,  NR'-O-3(0)2-, -NR'-O-3(0)2-0-,
NR'-O-S(0)2-NR'-, -0-NR'-S(o)-,  -0-NR'-S(O)-O-, -0-NR'-S(O)-NR'-,
-0-NR'-S(0)2-0-, -0-NR'-S(0)2-NR'-,  -0-NR'-S(0) , -0-P(o)(R')2-,
-S-P(0)(R')2-, and NR'-P(0)(R')2-, wherein  each R' is independently
hydrogen, substituted or unsubstituted alkyl,  substituted or unsubstituted
alkenyl, substituted or unsubstituted allcynyl, or  substituted or
unsubstituted cycloalltyl, and z is 1-10; Lc is -0-, -3-, -S(0)-, -3(0)2-, - NR-,
-C(0)-, -(C(R')2-)z-, or -C(S)--,  3d /M 



MO with a proviso that when A is M\M , LA is not -C(O)NH-, -CHZNH-,
-CHz-O-, or  -C(O)N(CH3)-; and said compound of Formula (I) is not  s  / \
flOMe  CN// [0014b] In a second aspect, there is a composition comprising
a compound as defined above  and a pharmaceutically acceptable carrier.
10014c] In a third aspect, there is provided a kit comprising a compound
as defined above and  instruction for use. [0014d] In a fourth aspect, there
is provided a method amyloid-beta (A[3) levels, comprising  contacting a
source of amyloid precursor protein (AAP) or fragment and/or A(3 with an
effective amount of a. compound having a structure corresponding to
formula (VII): (At-LAI)o-r(B])-LsI-(CI)-Lct-(DI)  (VII)  and pharmaceutically
acceptable salts, and prodrags thereof, wherein: Al is optional, and when
present is a five or six-membered substituted or  unsubstituted cycloalkyl,
heterocyclyl, aryl, heteroaryl, cycloalbylene,  heterocyclylene, arylene,
orheteroarylene; 3e BI is a five or six-membered substituted or
unsubstituted cycloalkylene,  



heterocyclylene, arylene, or heteroarylene; or B, together with A, forms a
fused ring system; Cl is a five or six-membered substituted or
unsubstituted arylene or heteroarylene;  Dl is a five or six-membered
substituted or unsubstituted aryl, heteroaryl, arylene, or  heteroarylene;
and L,v is optional, and when present is a covalent bond or a linker;  each
of Lgl and Lcl is independently a covalent bond or a lir-Acer;  wherein said
compound of Formula (\T[f) modulates AP levels. ]0014e] In a fifth aspect,
there is provided a method for treating a disease associated with  aberrant
A(3 levels, comprising administering to a subject in need thereof an
effective amount  of a compound having a structure corresponding to
Formula (VII): (AI-LAI)o-I-(B r)-Lsi-(Ci)-Lci-(Di)  (M)  and pharmaceutically
acceptable salts, and prodrugs thereof, wherein: AI is optional, and when
present is a five or six-membered substituted or  unsubstituted cyeloalkyl,
heterocyclyl, aryl, heteroaryl, cycloallrylene,  heterocyclylene, arylene, or
heteroaryl.ene; Bi is a five or six-membered substituted or unsubstituted
cycloalkylene,  heterocyclylene, arylene, or heteroarylene; or B, together
with A, forms a  fused ring system; 3f C1 is a five or six-membered
substituted or unsubstitated arylene or heteroarylene;  DI is a five or
six-membered substituted or unsubstituted aryl, heteroaryl, arydene, or  



heteroarylene; and LAI is optional, and when present is a covalent bond or
a linker;  each of Lal and Lcl is independently a covalent bond or a linker;
wherein said compound of Formula (VII) modulates A(3 levels. 100141 In
a sixth aspect, there is provided the compound
2-bromo-l-[4-(4-methyl-imidazol- I-yl)-3-fluro-phenyl]-ethanone (compound
14). [0014g] In a seventh aspect, there is provided a composition
comprising a compound as  defined above and a pharmaceutically
acceptable carrier. 10014h] In an eighth aspect, there is provided a
composition comprising a compound as  defined above and a
pharmaceutically acceptable carrier. [001411 In a ninth aspect, there is
provided a composition comprising a compound as defined  above and a
pharmaceutically acceptable carrier. [0014j] In a tenth aspect, there is
provided a composition comprising a compound as defined  above and a
pharmaceutically acceptable carrier. 3g 100151 Disclosed herein are
compounds which have activity in modulating levels of  amyloid-beta
(A13). As a result, such compounds are applicable for treating diseases
associated with aberrant levels of A13 and /or any condition in which
modulation of A13 levels  provides a therapeutic effect. Preferably,
compounds herein are useful in the treatment of  neurodegenerative
disorders, such as AD. DETAILED DESCRIPTION OF THE INVENTION
10016] Unless defined otherwise, all technical and scientific terms used
herein have the  same meaning as is commonly understood by one of
ordinary skill in the art to which this  



invention belongs. All patents, applications, published applications and
other publications  are incorporated by reference in their entirety. 1.
INVENTION COMPOUNDS 10017] The present invention provides novel
compounds having a structure  corresponding to Formula (1):
(A)-LA-(B)-Ls-(C)-Lc-(D)  (I)  and pharmaceutically acceptable salts, and
prodrugs thereof, wherein:  A is: eE  E~ E  E E-E  wherein each E is
independently N, NR, C, CR', S, or 0 provided that no  more than four E's
are heteroatoms; R is hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted  allcenyl, substituted or unsubstituted alkynyl,
substituted or  unsubstituted allcoxy, substituted or unsubstituted
alkylamido,  substituted or unsubstituted allylamino, substituted or
unsubstituted  eycloallcyl, or substituted or unsubstituted aryl; each Rl is
independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted allcenyl, substituted or unsubstituted 4 



WO 200-4/110350 PCT/US2004/015239  alkynyl, substituted or
unsubstituted alkoxy, substituted or  unsubstituted alkylamido, substituted
or unsubstituted allcylamino,  substituted or unsubstituted amino,
substituted or unsubstituted  cycloalkyl, or substituted or unsubstituted
aryl; or A is: MGM\M  MGM /M wherein each M is independently selected
from CR' or N, provided that no  more than tree M's are N; and B is: iG-G
G G  G-G  wherein each G is independently CR2 or N, provided that no
more than three G's are N; each R2 is independently selected from.
hydrogen, halogen, substituted or  unsubstituted alkyl, substituted or
unsubstituted allcenyl, substituted or  unsubstituted alkynyl, substituted or
unsubstituted allcoxy, substituted  or unsubstituted allcylamido,
substituted or unsubstituted alkylamino,  substituted or unsubstituted
amino; or B, together with A, forms a fused ring system;  C is: 



R3  \3-' K  <\ IK  I-L wherein J is selected from the group consisting of
CR3, 0, S, N, and NR;  5 WO 2004/110350 PCT/US2004/015239  each K
is independently N, NR, C, or CR3; each R3 is independently hydrogen,
halogen, substituted or unsubstituted alkyl,  substituted or unsubstituted
cycloalkyl, substituted or unsubstituted  aryl, substituted or unsubstituted
heteroaryl, or substituted or  unsubstituted alkoxy, with a proviso that
when C is R3 S~ R3 is not NH2;  or C is: M/M\ M  M,` M  M wherein each
M is independently selected from CRI or N, provided that no  more than
three M's are ITT; D is: ~  E~ \E  



E-E  wherein each E is independently N, IV'R, C, CR1, S, or 0 provided
that no more than four E's are heteroatoms;  or D is: M/M\M  MM''M
wherein each M is independently selected from CRS or N, provided that
no more than three M's are N; 6 WO 2004/110350 PCT/US2004/015239
each R5 is independently selected from hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted allcynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycle,
substituted  or unsubstituted aryl, substituted or unsubstituted heteroaryl,
or substituted or  unsubstituted amino, or substituted or unsubstituted
alkylamino; LA is optional, and when present, is a covalent bond or a
linker selected from the  group consisting of-C=C-, -C=C-, -(C(R')2) , -0-,
-0-(C(R')2)1-, -S-,  -NH-(C(R')2) , -N=N-, -C(O)-, -C(O)NR'-, -0-C(O)-,
-0-C(O)-0-, -0-C(O)- NR'-, -NR'-C(O)-, -NR'-C(O)-O-, -NR'-C(O)-NR'-,
-S-C(O)-, -S-C(O)-O-,  -S-C(O)-NR'-, -S(O)-, -S(0)2-, -0-5(0)2-,
-0-5(0)2-0-, -0-S(0)2-NR'-,  -0-5(O)-, -0-S(O)-0-, -0-S(O)-NR'-,
-0-NR'-C(O)-, -O-NR'-C(O)-O-,  -0-NR'-C(O)-NR'-, -NR'-O-C(O)-,
-NR'-O-C(O)-O-, -NR'-O-C(O)-NR'-,  



-0-NR'-C(S)-, -0-NR'-C(S)-O-, -0-NR'-C(S)-NR'-, -NR'-O-C(S)-,
-NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR'-,
-NR'-C(S)-, -NR'-C(S)-O-, -NR'-C(S)-NR'-, -S-S(0)2-, -S-S(0)2-0-, -S-
S(0)2-NR'-, -NR'-O-S(O)-, -NR'-O-S(O)-O-, -NR'-O-S(O)-NR'-,
-NR'-O-S(0)2-, -NR'-O-S(0)2-0-, -NR'-O-S(0)2-NR'-, -0-NR'-S(O)-,
-0-NR'-S(O)-O-, -0-NR'-S(O)-NR'-, -0-NR'-S(0)2-0-, -0-NR'-S(0)2-NR'-,
-0-NR'-S(0)2-, -0-P(O)(R')2-, -S-P(O)(R')2-, and NR'-P(O)(R')2-, wherein
each R' is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted allcenyl, substituted or unsubstituted aicynyl,
or  substituted or unsubstituted cycloallcyl, and z is 1-10; LB is
independently a covalent bond or a linker selected from the group
consisting of  -C=C-, -C-C-, -(C(R')2)z-, -0-, -0-(C(R')2)= , -5-, -NR'-,
-NH-(C(R')2)z , - NT=N-, -C(O)-, -C(O)NR'-, -0-C(O)-, -0-C(0)-0-,
-0-C(O)-NR'-,  -NR'-C(O)-, -NR'-C(O)-O-, -NR'-C(O)-NR'-, -S-C(0)-,
-S-C(O)-O-,  -S-C(O)-NR'-, -S(O)-, -S(0)2-, -0-5(0)2-, -0-5(0)2-0-,
-0-S(0)2-NR'-,  -0-S(O)-, -0-S(O)-0-, -0-S(O)-NR'-, -0-NR'-C(O)-,
-0-NR'-C(O)-O-,  0-NR'-C(O)-NR'-, -NR'-O-C(O)-, -NR'-O-C(O)-O-,
-NR'-O-C(O)-NR'-,  -0-NR'-C(S)-, -0-NR'-C(S)-O-, -0-NR'-C(S)-NR'-,
-NR'-O-C(S)-,  -NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-, -0-C(S)-, -0-C(S)-0-,
-0-C(S)-NR'-,  7 WO 2001/110350 PCT/US2003/01.5239  -NR'-C(S)-,
-NTR'-C(S)-O-, -NR'-C(S)-NR'-, -S-S(O)2-, -S-S(0)2-0-, -S- S(0)2-NR'-,
-NR'-O-S(O)-, -NR'-O-S(O)-O-, -NR'-O-S(O)-NR'-,  



-NR'-0-S(0)2-, -NR'-O-S(0)2-0-, -NR'-O-S(0)2-NR'-, -O-NR'-S(O)-,
-0-NR'-S(O)-O-, -0-NR'-S(O)-NR'-, -0-NR'-S(0)2-0-, -0-NR'-S(0)2-NR'-,
-0-NR'-S(0)2-, -0-P(O)(R')2-, -S-P(O)(R')2-, and NR'-P(O)(R')2-, wherein
each R' is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
or  substituted or unsubstituted cycloalkyl, and z is 1-10; Lc is -0-, -5-,
-S(O)-, -S(0)2-, -NR-, -C(O)-, -(C(R')2)i , or -C(S)-;  nMIA M with a proviso
that when A is MLA is not -C(O)NI-l-, -CH2NH-, -CH2-O-, or
-C(O)N(CH3)-; and said compound of Formula (1) is not s \ oMe  CN> N
[0015] As used herein, reference to a certain element such as hydrogen or
H is meant to  include all isotopes of that element. For instance, if a group
is defined to include hydrogen or  H, it also can include deuterium and/or
tritium. In the structures provided herein, where a  nitrogen atom appears
to be divalent, it is assumed that the nitrogen atom is trivalent and the
third substituient is hydrogen. [0019] Compounds of the present invention
may have asymmetric centers and may  occur, except when specifically
noted, as mixtures of stereoisomers or as individual  diastereomers, or
enantiomers, with all isomeric forms being included in the present 



8 WO 2004/1103-50 PCT/US2004/015239  invention. Compounds of the
present invention embrace all conformational isomers.  Compounds of the
present invention may also exist in one or more tautomeric forms,
including both single tautomers and. mixtures of tautomers. [0020] The
phrase "hydrocarbyl" refers to any organic radical having a directly
attachable carbon atom to any molecule presented herein. The phrase
"substituted  hydrocarbyl" refers to a hydrocarbyl group that is substituted
according to the definition  provided below. Hydrocarbyl groups include
saturated and unsaturated hydrocarbons,  straight and branched chain
aliphatic hydrocarbons, cyclic hydrocarbons, and aromatic  hydrocarbons.
[0021] The phrase "substituted" refers to an atom or group of atoms that
has been  replaced with another substituent. The phrase "substituted"
includes any level of substitution,  e.g. mono-, di-, tri-, tetra-, or
penta-substitution, where such substitution is chemically  permissible.
Substitutions can. occur at any chemically accessible position and on any
atom,  such as substitution(s) on carbons or any heteroatom. For
example, substituted compounds  are those where one or more bonds to
a hydrogen or carbon atom(s) contained therein are  replaced by a bond
to non-hydrogen and/or non-carbon atom(s). [0022] The phrase "alkyl"
refers to hydrocarbyl chains comprising from 1 to 20 carbon  atoms. The
phrase "alkyl" includes straight chain alkyl groups, such as methyl, ethyl,
propyl,  butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
and the like. The phrase  also includes branched chain isomers of straight
chain alkyl groups, including but not limited  to, the following which are
provided by way of example: -CH(CH3)2, -CH(CH3)(CH2CH3), - 



CH(CH2CH3)2, -C(CH3)3, -C(CH2CH3)3, -CH2CH(CH3)2,
-CH2CH(CH3)(CH2CH3), - CH2CH(CH2CH3)2, -CH2C(CH3)3,
-CH2C(CH2CH3)3, -CH(CH3)CH(CH3)(CH2CH3), - CH2CH2CH(CH3)2,
-CH2CH2CH(CH3)(CH2 CH3), -CH2CH2CH(CH2CH3)2, -
CH2CH2C(CH3)3, -CH2CH2C(CH2CH3)3, -CH(CH3)CH2 CH(CH3)2, -
CH(CH3)CH(CH3)CH(CH3)2, and
-CH(CH2CH3)CH(CH3)CH(CH3)(CH2CH3). Thus, alkyl  groups include
primary alkyl groups, secondary alkyl groups, and tertiary allcyl groups.
Preferred alkyl groups include allcyl groups having from 1 to 16 carbon
atoms, or from 1 to 3  carbon atoms, such as methyl, ethyl, propyl, and
-CH(CH3)2. [0023] The phrase "substituted alkyl" refers to an alkyl group
that is substituted  according to the definition provided above. Examples of
"substituted alkyl" groups include,  9 WO 2004/110350
PCT/US2004/015239  but are not limited to, replacements of carbon or
hydrogen atom(s) with a halogen atom(s),  such as trifluoromethyl; an
oxygen atom(s) in groups such as hydroxyl groups, allcoxy  groups,
aryloxy groups, and ester groups; a sulfur atom in groups such as thiol
groups, alkyl  and aryl sulfide groups, sulfone groups, sulfonyl groups, and
sulfoxide groups; a nitrogen  atom in groups such as amines, amides,
alkylaniines, dialkylamines, N-alkyloxides, imides,  and enamines; a
silicon atom in groups such as in triallcylsilyl groups, dialkylarylsilyl
groups,  allcyldiarylsilyl groups, and triarylsilyl groups; and other various
heteroatoms. Additionally,  substituted alkyl groups may be bonded to one
or more carbon atom(s). [0024] The phrase "alkenyl" refers to hydrocarbyl
chains comprising from 2 to 20  carbon atoms and comprising at least one
carbon-carbon double bond (-C=C-). The phrase  "allcenyl" includes
straight chain alkenyl groups, as well as branched chain isomers of  



straight chain alkenyl groups. Preferably, alkenyl groups comprise from I
to 8 double  bond(s). The phrase "substituted allcenyl" refers to an alkenyl
group that is substituted  according to the definition provided above.
[0025] The phrase "allcynyl" refers to hydrocarbyl chains comprising from
2 to 20  carbon atoms and comprising at least one carbon-carbon triple
bond (-C=C-). The phrase  "alkynyl" includes straight chain alkynyl groups,
as well as branched chain isomers of  straight chain allcynyl groups.
Preferably, alkynyl groups comprise from 1 to 8 triple bond(s).  The phrase
"substituted allcynyl" refers to an allcynyl group that is substituted
according to the  definition provided above. [0026] The phrase "cycloalkyl"
refers to an alicyclic moiety having 3 to 20 carbon atoms  and comprising
any chemically permissible amount of saturated or unsaturated bonds.
Preferably, cycloalkkyl groups comprise from 4 to 7 carbons atoms.
Cycloalkyl groups  include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl,  cyclooctyl, and the like. The phrase
"substituted cycloalkyl" refers to a cycloallcyl group that  is substituted
according to the definition provided above. Substituted cycloalkyl groups
can  have one or more atom substituted with straight or branched chain
allcyl groups and can  further comprise cycloalkyl groups that are
substituted with other rings including fused rings.  Examples of cycloallcyl
groups that are substituted with fused rings include, but are not  limited to,
adamantyl, norbomyl, bicyclo[2:2?]octyl, decalinyl, tetrahydronaphthyl,
and  indanyl, bornyl, camphenlyl, isocamphenyl, and carenyl groups.
Representative substituted  cycloalkyl groups may be mono-substituted or
substituted more than once, such as, but not  10 WO 2004/110350
PCT/US2004/015239  



limited to, 2,2-, 2,3-, 2,4-, 2,5-, or 2,6-disubstituted cyclohexyl groups or
mono-, di- or hi- substituted norbomyl or cycloheptyl groups, which may
be substituted with, for example,  alkyl, alkoxy, amino, thio, or halo
groups. [0027] The phrase "cycloalkylene" refers to divalent cycloalkyl
groups comprising from  3 to 20 carbon atoms, and "substituted
cycloalkylene" refers to cycloalkylene groups further  bearing one or more
substituents as set forth above. [0028] The phrase "heterocyclyl",
"heterocyclic", or "heterocycle" refers to nonaromatic  cyclic hydrocarbyl
compounds of which at least one ring member is a heteroatom.
Heterocyclic groups include monocyclic, bicyclic, and polycyclic ring
compounds containing  from 3 to 20 ring members of which one or more is
a heteroatom such as, but not limited to,  N, 0, and S. Heterocyclic groups
include, any level of saturation. For instance, heterocyclic  groups include
unsaturated 3 to 8 membered rings containing I to 4 nitrogen atoms;
saturated  3 to 8 membered rings containing 1 to 4 nitrogen atoms;
condensed unsaturated heterocyclic  groups containing 1 to 4 nitrogen
atoms; unsaturated 3 to 8 membered rings containing 1 to 2  oxygen
atoms and 1 to 3 nitrogen atoms; saturated 3 to 8 membered rings
containing I to 2  oxygen atoms and I to 3 nitrogen atoms; unsaturated
condensed heterocyclic groups  containing 1 to 2 oxygen atoms and 1 to 3
nitrogen atoms; unsaturated 3 to 8 membered rings  containing 1 to 3
sulfur atoms and I to 3 nitrogen atoms. Preferred heterocyclyl groups
contain 5 or 6 ring members. Examples of heterocyclic groups include, but
are not limited to,  morpholine and piperazine. The phrase "substituted
heterocyclyl" or "substituted  heterocyclic" refers to a heterocyclyl group
that is substituted according to the definition  provided above. [0029] The
phrase "heterocyclene" or "heterocyclylene" refers to divalent heterocyclic



(i.e., ring-containing) groups comprising from 3 to 20 carbon atoms and
"substituted  heterocycloalkylene" refers to heterocycloalkylene groups
further bearing one or more  substituents as set forth above. [0030] The
phrase "aryl" refers to single-ring aromatic radicals which may include
from  5 to 20 carbon atoms. Aryl groups include, but are not limited to,
phenyl, biphenyl,  anthracenyl, and naphthenyl. The phrase "substituted
aryl group" refers to an aryl group that  is substituted according to the
definition provided above. For example, substituted aryl  groups may be
bonded to one or more carbon atom(s), oxygen atom(s), nitrogen atom(s),
11 WO 2004/110350 PCT/US2004/0 1 5 239  and/or sulfur atom(s) and
also includes aryl groups in which one or more aromatic carbons of  the
aryl group is bonded to a substituted and/or unsubstituted alkyl, allcenyl,
or alkynyl group.  This includes bonding arrangements in which two
carbon atoms of an aryl group are bonded  to two atoms of an alkyl,
alkenyl, or allcynyl group to define a fused ring system (e.g.
dihydronaphthyl or tetrahydronaphthyl). Thus, the phrase "substituted aryl"
includes, but is  not limited to tolyl, hydroxyphenyl, and the like. [0031] The
phrase "arylene" refers to divalent aryl groups comprising from 3 to 20
carbon atoms and "substituted arylene" refers to arylene groups further
bearing one or more  substituents as set forth above. [0032] The phrase
"heteroaryl" refers to a 3 to 20-membered aromatic ring consisting of
carbon atoms and heteroatoms, such as N, S, and 0 or (ii) an 8- to
10-membered. bicyclic or  polycyclic ring system containing carbon atoms
and heteroatoms, such as N, S, and 0,  wherein at least one of the rings in
the bicyclic system is an aromatic ring. The heteroaryl  



ring may be attached at any heteroatom or carbon atom. Representative
heteroaryl  compounds include, for example, imidazolyl, pyridyl, pyrazinyl,
pyrioidinyl, thiophenyl,  thiazolyl, furanyl, pyridofuranyl, pyrimidofuranyl,
pyridothienyl, pyridazothienyl,  pyridooxazolyl, pyridazooxazolyl,
pyrimidooxazolyl, pyridotlvazolyl, pyridazothiazolyl,  pyrrolyl, pyrrolinyl,
imidazolyl, pyrazolyl, pyridyl, dihydropyridyl, pyrimidyl, pyrazinyl,
pyridazinyl, triazolyl (e.g. 4H-1,2,4-triazolyl, 111-1,2,3-triazolyl, and
2H-1,2,3-triazolyl),  tetrazolyl, (e.g. 1H-tetrazolyl and 2H tetrazolyl),
pyrrolidinyl, imidazolidinyl, piperidinyl,  piperazinyl, indolyl, isoindolyl,
indolinyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl,  indazolyl,
benzotriazolyl, oxazolyl, isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazolyl,
1,3,4- oxadiazolyl, and 1,2,5-oxadiazolyl), benzoxazolyl, benzoxadiazolyl,
benzoxazinyl (e.g. 2H- 1,4-benzoxazinyl), thiazolyl, isothiazolyl,
thiadiazolyl (e.g. 1,2,3-thiadiazolyl, 1,2,4- thiadiazolyl, 1,3,4-thiadiazolyl,
and 1,2,5-thiadiazolyl). The phrase "substituted heteroaryl"  refers to a
heteroaryl group that is substituted according to the definition provided
above.  [0033] The phrase "heteroarylene" refers to divalent aryl groups
containing one or more  heteroatoms (e.g., N, 0, S or the like) as part of
the aromatic ring, and typically having in the  range of 3 up to 20 carbon
atoms and "substituted heteroarylene" refers to heteroarylene  groups
further bearing one or more substituents as set forth above. 12 WO
20041110350 PCT/1JS2004/015239  [0034] The phrase "alkoxy" refers to
an oxygen-containing alkyl or cycloallcyl group, as  defined above. [0035]
The phrase "alkylamido" refers to an allcyl group, as defined as above,
which  comprises -C(O)NR2 wherein each R is independently hydrogen,
alkyl, cycloallcyl, aryl,  



heteroaiyl, or the like. Furthermore, alkylamido embraces embodiments
wherein R, together  with N, forms a cyclic structure. [00361 The phrase
"amino" refers to NR2 wherein each R is independently hydrogen,  alkyl,
cycloallcyl, aryl, heteroaryl, and, the like. Furthermore, amino embraces
embodiments  wherein R, together with N, fornls a cyclic structure. [0037]
The phrase "alkylamino" refers to an allcyl group, as defined as above,
which  comprises an amino group, as defined above. [00381 The phrase
"halogen" refers to F, Cl, Br, or I. [00391 The phrase "linker" refers to any
chemical moiety which can be used to join,  attach, or connect two or
more radicals of hydrocarbyl, substituted hydrocarbyl, heteroatom-
containing substituted hydrocarbyl, or substituted heteroatom-containing
hydrocarbyl groups.  Representative linkers include-C=C-, -C=C-,
-(C(R')2)z , -0-, -0-(C(R')2)z , -S-, -NR'-,  -NH-(C(R')2)z-, -N=N-, -C(O)-,
-C(O)NR'-, -O-C(O)-, -O-C(O)-O-, -O-C(O)-NR'-,  -NR'-C(O)-,
-NR'-C(O)-O-, -NR'-C(O)-NR'-, -S-C(O)-, -S-C(O)-O-, -S-C(O)-INTR'-,
-S(0)-,  -S(0)2-, -0-5(0)2-, -0-5(0)2-0-, -0-S(0)2-NR'-, -0-S(O)-, -0-S(0)-0-,
-0-S(O)-NR'-,  -0-NR'-C(O)-, -0-NR'-C(O)-O-, -0-NR'-C(O)-NR'-,
-NR'-O-C(O)-, -NR'-O-C(O)-O-,  -NR'-O-C(O)-NR'-, -0-NR'-C(S)-,
-0-NR'-C(S)-O-, -0-NR'-C(S)-NR'-, NR'-O-C(S)-,  -NR'-O-C(S)-O-,
-NR'-O-C(S)-NR'-, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR'-, -NR'-C(S)-,
-NR'-C(S)-O-, -NR'-C(S)-NR'-, -S-S(0)2-, -S-S(0)2-0-, -S-S(0)2-NR'-,
-NR'-O-S(O)-,  -NR'-O-S(O)-O-, -NR'-O-S(O)-NR'-, -NR'-O-S(0)2-,
-NR'-O-S(0)2-0-,  -NR'-O-S(0)2-NR'-, -0-NR'-S(O)-, -0-NR'-S(O)-0-,
-0-NR'-S(O)-NR'-, -0-NR'-S(0)2-0- , -0-NR'-S(0)2-NR'-, -0-NR'-S(0)2-,
-0-P(O)(R')2-, -S-P(O)(R')2-, and NR'-P(O)(R')2-,  wherein each R' is
independently hydrogen, substituted or unsubstituted alkyl, substituted or  



unsubstituted alkenyl, substituted or unsubstituted allcynyl, or substituted
or unsubstituted  cycloalkyl, and z is 1-10. Preferred embodiments herein
include compounds of Formula (I)  wherein Lc is -NH-. 13 WO
20041110350 PCT/US2004/015239  [0040] Embodiments presented
herein include compounds of Formula (I) wherein A,  together with B, or B,
together with C, forms a fused ring system. Exemplary fused systems  G
E /G E E~ I /G\ /O\ %-G MGGGG  l O \O G,G M\ G ``EJG\G/G M MM% G
G include, or  [0041] The phrase "fused ring system" refers to two or three
rings that are fused together  e.g. bicyclic or tricyclic ring systems.
Representative fused ring systems include, for  example, naphthyl,
1-carbolinyl, and the like; and substituted ring systems, such as biphenyl,
phenylpyridyl, diphenylpiperazinyl, and the like. [0042] Preferred
embodiments herein include compounds of Formula (I) wherein D is  0_
(RS)a and d is 0-5. Preferred embodiments of each R5, when present, are
independently selected from halogen, substituted or unsubstituted Cl-C5
alkyl, substituted or  unsubstituted C1-C5 alkoxy, substituted or
unsubstituted five to six-membered heteroaryl, or  N(R")2 wherein each R"
is independently a substituted or unsubstituted C1-C5 alltyl or C-,- CIO
cycloaikyl. Embodiments of D further include compounds wherein D,
together with R5,  



forms a fused ring system. More preferred embodiments of D are selected
from R5 R5 ) ~Z~l R5 R5 R5 , or RS [0043] Preferred embodiments herein
include compounds of Formula (I) wherein C is  R3 R3  K For instance,
embodiments of C may be selected from  14 WO 2004/110350
PCT/US2004/015239  R T  R3 0 R3 N R3 N or . More preferred
embodiments include  R3 compounds of Formula (I) wherein C is [0044]
Preferred embodiments herein include compounds of Formula (I) wherein
B is  r G -G R )o and b is 0-2. For instance, embodiments of B may be
selected from I-N  



J (R2)b (R2)b or (R2)b More preferable embodiments  include compounds
of Formula (I) wherein. B is selected from (R2 )b N,/^y\ 1 Y- ~N N (R2)b
'~t (R2)b or ; wherein each R2 is independently selected from halogen or
substituted or unsubstituted CI-C5 alkyl. [0045] Preferred embodiments
herein include compounds of Formula (I) wherein A is  T p  RI wherein F is
CH or N. More preferable embodiments of A include compounds  where R'
is halogen or substituted or unsubstituted CI-C5 alkyl. 15 WO
2004/110350 PCT/US2004/015239  [0046] Preferable embodiments
presented herein include compounds having a structure  corresponding to
Formula (II): H  Ra N (R2 )b K ~(RS)a  K  G E'E, G  E I 



E E (II).  [0047] Additional preferred embodiments herein include
compounds having a structure  corresponding to Formula (III): H  (R2)o \
(R5)a  G ESE, G  E E ~- E (III).  [0048] Further preferred embodiments
herein include compounds having a structure  corresponding to Formula
(IV): R3 \(\/g N N (R5)a  (R2)b G\  E. E, G  \E E\E/ (IV).  [0049] Even
further preferred embodiments herein include compounds having a
structure  



corresponding to Formula (V): 16 WO 2004/110350 PCC/US2004/015239
R3 S N R')n UO  /--G E E 1O`E E~Er M. [0050] Especially preferred
embodiments herein include compounds having a structure
corresponding to Formula (VI): Ra g 1 / N RS)a  N (R~)e  R1 N E  R N
(VI). [0051] Presented embodiments include compositions comprising
compounds of Formula  (I) and a pharmaceutically acceptable carrier; and
kits comprising compounds of Formula (I)  



and instructions for use. II. PREPARATION OF COMPOUNDS [0052]
Presented below are exemplary general SCHEMEs for the preparation of
invention compounds. Further details of synthetic methods are provided in
the Examples  herein. Since compounds herein can be readily prepared
according to procedures well known  to one of ordinary skill in the art,
numerous methods, in lieu of or in addition to the synthetic  SCHEMES
presented below, may be employed to prepare compounds herein. [0053]
Derivatives and chemically similar compounds within the scope of the
instant  disclosure may be prepared by routine modification of the
procedures provided herein using  the appropriate starting materials, the
selection of which will be evident to those of skill in  the art. 17 WO
2004/110350 PCT/US2 004/0 1 5 239  A. GENERAL CONDENSATION
SCHEME [0054] Compounds herein which comprise anninothiazole or
aminooxazole moieties (3)  can be prepared by combining an
a-halogenated ketone derivative (1) with an appropriate  thiourea or urea
compound (2). For instance, a generalized scheme for preparation of 2-
aminothiazole compounds is depicted below in SCHEME 1. SCHEME 1
can be manipulated  to prepare invention compounds by varying rings A,
B, and D, for instance. SCHEME I Z=SorO R3  ringA R Z Z R  / YI N 



ring B + f ~ \ H,N N N ringD  halogen ring D ring A-nn9 B 1 2 1 [0055]
Alternatively, condensation reactions may also be performed with simple
thioureas, such as NH2-C(=S)-NH2, and varying a-bromoketone
derivatives. As exemplified  in the route of SCHEME 2, the resultant
amine (4) may be conjugated with a carboxylic acid  derivative comprising
ring D (5) in the presence of a coupling agent to produce amide-linked
compounds (6). SCHEME 2  Z R3  0 Z  1 i>NH2  H,N NH9 ring A- ring
BB'Br Z = S or O ring A- ring B N  ``'' 4  1 HO ring D  5 R3 O (ii) coupling
agent  Z 



YN} H ring D  ring A- ring B 6 18 WO 2004/110350 PCT/US2004/015239
B. PREPARATION OF a-BROMOKETONE DERIVATIVES [0056]
Preferable halogenated ketone derivatives employed in SCHEME 1
include a- bromoketone derivatives. As shown in SCHEME 3 below,
bromination of an appropriate  alkyl ketone results in formation of an
a-bromoketone derivative. SCHEME 3 I0 0  ring A X Br2 ring A R3  ring B/
CH,R3 ring B halogen  [0057] Thus, by varying the moieties for rings A
and B in SCHEME 3, a multitude of a- bromoketone derivatives can be
prepared. For instance, a-bromoketone derivatives where  ring A is an
imidazole derivative and ring B is a phenyl derivative (l a) can be prepared
according to SCHEME 4. Furthermore, SCHEME 4 can also be employed
to prepare a- bromoketone derivatives where ring A is triazole or thiazole
derivative, for instance. SCHEME 4 i\ R\^N H OR \ -F j J  H0.0. 'F \ F k N  I
P,  



OH Aust. J. Chem., 7977, 30, 629-637 TL, 1998, 39 (19), 2941-2944
Chem. Phaml. Bali 1998, 46(4) 623-630  CU (il) base M o  Or I \ RC~ N R,
By Or  Rr~ N/fI 0.a Rla  19 WO 2004/110350 PCT/US2004/015239  [0058]
a-bromoketone derivatives where ring A is non-aromatic derivative, such
as  piperazine, and ring B is a phenyl derivative can be readily prepared
by bromination of  corresponding ketone. C. PREPARATION OF
THIOUREA DERIVATIVES [0059] Thiourea or urea derivatives (2) are
employed in the general condensation  reaction depicted in SCHEME 1,
and can be prepared by SCHEME 5. -Generally, urea  derivatives can be
prepared by addition of an appropriate amine, such as an aniline
derivative,  to a suitable isothiocyanate compound. SCHEME 5 O NHz O  



I DIEA N-IC N\  NCS + 0 , R4 H H ,.,..  R4  Synthesis, 1988, 456-459 7 aq.
base  DIEA= diisopropyl ethyl amine H  N\NH2  4 S 8  [0060] Thiourea
derivatives 7 or 8 are suitable for condensation with a-bromoketone
derivatives. Moreover, the corresponding urea derivatives of 7 or 8 may
also be suitably  employed in the general condensation presented herein.
D. ALTERNATIVE SYNTHETIC ROUTE FOR PREPARATION OF
SUBSTITUTED AMINOTHIAZOLES [0061] In addition to the general
condensation routes depicted above in SCHEMEs 1 and  2, various
substituted thiazole and pyridine derivatives may also be prepared using a
modified  Suzuki coupling reaction as shown below in SCHEME 6. 20 WO
2004/1103 0 PCF/US2004/015239  SCHEME 6 C-C bond formation:
n-BuLi I Zn012 / Halide (R'X); where X is halogen 



C-N bond formation: Pd2(dba)3 / BINAP I Amine ((R'(R")NH) I NaOtBu R
3rS Sr C-O bond formation: Pd2(dba)3I BINAP / Alcohol ((R'OH) / NaOtBu
C-S bond formation: Sulfide (R'SH) / NaH Br S~-M  N N R"  where M = C,
N, O, S;  and R' and R" are each (Q2)n independentlyselected from
hydrogen, alkyl, aryl, heteroaryt and  OH heterocyclyl. _ /  Suzuki
Coupling: /lcaco3 I Pd((PPha), OH  (Oz)n Br R  S  R" C-C bond formation:
SAME AS ABOVE  C-N bond formation: SAME AS ABOVE  C-O bond
formation: SAME AS ABOVE  (02)n P R'  y / where M = C, N, O, S  



R ` 1 \ Ste' where P = C, N, O N R" [0062] Aminothiazole derivatives can
be prepared by modification of SCHEME 6 as  shown in SCHEME 7
below. Note that all conditions for bond formations in SCHEME 7 are  the
same as in SCHEME 6. SCHEME 7 Rt R' C-N bond formation; R' r R  R' /
C-C bond formation; or ` (Q2)n N Br 5 C-N bond formation (QZ)n N- ~ M
C-C bond formation P` 1 "  N F". where M = C, N, 0, S  where P = C, N, 0
21 WO 2004/110350 PCT/US2004/015239 III. METHODS OF
MODULATING AP AND METHODS FOR TREATING DISEASE
ASSOCIATED WITH A(3 100631 An aspect of the invention is drawn to
methods of modulating A(3 levels and  methods for treating a disease
associated with aberrant A[3 levels using compounds having a  structure
corresponding to Formula (VII): (Al-LAD)o-r-(BI)-LBI-(C1)-Lcl-(D1) (VII)
and pharmaceutically acceptable salts, and prodrugs thereof, wherein: AI
is optional, and when present is a five or six-membered substituted or  



unsubstituted cycloallcyl, heterocyclyl, aryl, heteroaryl, cycloallcylene,
heterocyclylene, arylene, or heteroarylene; B1 is a five or six-membered
substituted or unsubstituted cycloalkylene,  heterocyclylene, arylene, or
heteroarylene; or B1, together with. A1, forms a  fused ring system; CI is a
five or six-membered substituted or unsubstituted arylene or
heteroarylene;  D1 is a five or six-membered substituted or unsubstituted
aryl, heteroaryl, arylene, or  heteroarylene; and LA: is optional, and when
present, is a covalent bond or a linker;  each of LBI and Lc: is
independently a covalent bond or a linker;  wherein said compound of
Formula (VII) modulates AJ3 levels. [00641 Preferable methods herein
include use of compounds of Formula (VII), wherein:  Al is optional, and
when present is: eE  E E  E-E wherein each E is independently N, NR, C,
CR1, S, or 0 provided that no  more than four E's are heteroatoms; 22 WO
2004/110350 Pcr/US2004/015239 R is hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted  allcenyl, substituted or
unsubstituted allcynyl, substituted or  unsubstituted alkoxy, substituted or
unsubstituted alkylamido,  



substituted or unsubstituted aicylamino, substituted or unsubstituted
cycloallcyl, or substituted or unsubstituted aryl; each RI is hydrogen,
halogen, substituted or unsubstituted alkyl, substituted or  unsubstituted
allcenyl, substituted or unsubstituted alkynyl, substituted  or unsubstituted
alkoxy, substituted or unsubstituted alkylamido,  substituted or
unsubstituted alkylannino, substituted or unsubstituted  amino, substituted
or unsubstituted cycloallcyl, or substituted or  unsubstituted aryl; or Ar,
when present is:  MMM  I MM/M  wherein each M is independently
selected from CR1 or N, provided that no  more than three M's are N; and
BI is: G-G  G G  G-G  wherein each G is independently CR2 or N,
provided that no more than three G's are N; each R2 is independently
selected from hydrogen, halogen, substituted or  unsubstituted alkyl,
substituted or unsubstituted allcenyl, substituted or  unsubstituted alkynyl,
substituted or unsubstituted allcoxy, substituted  



or unsubstituted alkylamido, substituted or unsubstituted alcylamino,
substituted or unsubstituted amino; Cl is: 23 WO 2004/110350
PCT/US2004/015239  R3 3-, IK  K  wherein J is selected from the group
consisting of CR3, 0, S, N, and NTR;  each K is independently N, NR, C,
or CR3; R3 is hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or  unsubstituted cycloalkyl, substituted or unsubstituted aryl,
substituted  or unsubstituted heteroaryl, or substituted or unsubstituted
alkoxy; or Ct is: K  ~M wherein each M is independently selected from
CR1 or N, provided that no  more than three M's are N; Dt is: C E E E  E-E



wherein each E is independently N, NR, C, CR1, S, or 0 provided that no
more than four E's are heteroatoms;  or DI is: MMM  I  MMM  wherein
each M is independently selected from CRS or N, provided that no more
than three M's are N; 24 WO 2004/110350 PCT/US2004/015239  each R5
is independently selected from hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted allcenyl, substituted or
unsubstituted allcynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycle,
substituted  or unsubstituted aryl, substituted or unsubstituted heteroaryl,
or substituted or  unsubstituted amino, or substituted or unsubstituted
allcylamino; LAI, when present, and each of LBI and Lci is independently
a covalent bond or a  linker selected from the group consisting of-C=C-,
-C=C-, -(C(R')2)r, -0-,  -0-(C(R')2) , -5-, -NR'-, -NH-(C(R')2)z , -N=NT-,
-C(O)-, -C(O)NR'-,  -0-C(O)-, -0-C(O)-0-, -0-C(O)-NR'-, -NR'-C(O)-,
-NR'-C(O)-O-,  -NR'-C(O)-NR'-, -S-C(O)-, -S-C(O)-O-, -S-C(O)-NR'-,
-S(O)-, -S(0)2-, -0- S(O)2-, -0-5(0)2-0-, -o S(0)2-NR'-, -0-S(O)-, -0-S(O)-0-,
-0-S(O)-NR'-,  -0-NR'-C(O)-, -0-NR'-C(O)-O-, -0-NR'-C(O)-NR'-,
-NR'-O-C(O)-,  



-NR'-O-C(O)-O-, -NR'-O-C(O)-NR'-, -0-NW-C(S)-, -0-NR'-C(S)-O-,
-0-NR'-C(S)-NR'-, -NR'-O-C(S)-, -NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-,
-0-C(5)-, -0-C(S)-0-, -0-C(S)-NR'-, -NR'-C(5)-, -NR'-C(5)-O-,
-NR'-C(S)-NR'-, -5-S(0)2-, -S-S(0)2-0-, -S-S(0)2-NR'-, -NR'-O-S(O)-,
-NR'-O-S(O)-O-, -NR'-O-S(O)-NTR'-, -NR'-O-S(0)2-, -NR'-0-S(0)2-0-,
-NR'-O-S(0)2-NR'-, -0-NR'-S(O)-, -0-NR'-S(O)-0-, -0-NR'-S(O)-NR'-,
-0-NR'-S(0)2-0-, -0-NR'-S(0)2-NR'-, -0-NR'-S(0)2-, -0-P(O)(R')2-,
-S-P(O)(R')2-, and-NR'-P(O)(R')2-, wherein each R' is independently
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, or substituted or
unsubstituted  cycloallcyl, and z is 1 to 10. [0065] Preferable methods
herein include use of compounds of Formula (VII) wherein LCI is -0-, -5-,
-5(0)-, -S(0)2-, -NR'-, -C(O)-, -(C(R')2), , or -C(S)-. [0066] More preferable
embodiments herein include methods of modulating A[3 levels  and
methods for treating a disease associated with aberrant A[3 levels using
compounds  corresponding to Formulas (II), (III), (IV), (V), or (VI). [0067]
The phrase "amyloid-beta" or "A(3" refers to a peptide from a human or
other  species that (a) results from processing or cleavage of an APP and
that is amyloidogenic, (b)  25 WO 2004/110350 PCT/US2004/015239 is
one of the peptide constituents of (3-amyloid plaques, (c) is the 43-amino
acid sequence of  AE3 (amino acid 672-714 of APP770; GenBank
Accession No. P05067), (d) is a fragment of a  peptide as set forth in (a),
(b) or (c), and/or (e) contains one or more additions, deletions or  



substitutions relative to (a), (b), (c) or (d). A(3 is also referred to in the art
as [PAP, A3P, or  !3A4. A3 peptides derived from proteolysis of APP
generally are -4.2 kD proteins and are  typically 39 to 43 amino acids in
length, depending on the carboxy-terniinal end-point, which  exhibits
heterogeneity. However, A[3 peptides containing less than 39 amino
acids, e.g.,  A(338, A(337, and A034, also may occur. [0068] A[3 peptides
can be produced in an amyloidogenic APP processing pathway in  which
APP is cleaved by (3-secretase (BACE) and one or more y-secretase
activities. A(3  peptides include those that begin at position 672 of
APP770 and those that begin at position  682 of APP770 (see, for
example, GenBanlc Accession No. P05067). Generally, as used  herein,
"A3" includes any and all A(3 peptides, unless the amino acid residues are
specified,  such as, for example, 1-43 (A(343), 1-42 (Af342), 1-40
(A1340), 1-39 (A(339), 1-38 (A(338), 1- 37 (AJ337), 1-34 (A[334), 11-43,
11-42,11-40,11-39, 11-38, 11-37, 11-34, and others. The  various A(3
peptides of differing lengths are referred to herein as "species" of A(3.
[00691 The phrase "amyloid precursor protein" or "APP" refers to a protein
that can be  proteolytically processed or cleaved by one or more
processing or cleavage reactions to  produce A(3. APP includes all
isoforms that are generated by alternative splicing, which can  be typically
distinguished by the number of amino acids in the particular isoform. For
example, APP embraces APP695, APP751, and APP770. Other isoforms
of APP include, for  example, APP714, L-APP752, L-APP733, L-APP696,
L-APP677, APP563, and APP365.  [00701 APP also includes all isoforms
containing mutations found in families with AD  and other amyloidosis
conditions. For example, these mutations include the Swedish
(Lys670Asn, Met671Leu) double mutation; the London mutation
(Va171711e), the Indiana  mutation(Va1717Leu), Val7l7Phe, Va1717G1y,
A1a7I3Thr, Ala7I3Val, the Austrian  



mutation (Thr7141k), the Iranian mutation (Thr7I4A1a), the French
mutation (V a1715Met),  the German mutation (Va1715A1a), the Florida
mutation (ne716Val), Ile 716Thr, the  Australian mutation (Leu723Pro), the
Flemish mutation (Ala692G1y), the Dutch mutation  (G1u693G1n), the
Arctic mutation (Glu693G1y), the Italian mutation (Glu693Lys), and the
Iowa mutation (Asp694Asn), and the amyloidsis-Dutch type mutation
(Glu693G1n). (All  numbering herein is relative to the APP770 form). 26
WO 2004/110350 PCT/US2004/015239  [0071] The term "APP" further
includes proteins containing one or more additions,  deletions or
substitutions relative to the isofonns described above, and APP proteins
from  humans and other species. Unless a specific isoform is specified,
APP when used herein  generally refers to any and all isoforms of APP,
with or without mutations, from any species.  [0072] The phrase "amyloid
precursor protein fragment" refers to any portion of an APP  that can be
processed or cleaved, by one or more processing or cleavage reactions,
to AP.  Amyloid precursor fragments of APP generally contain either a
beta-secretase cleavage site  which, when cleaved, generates the
N-terminus of AG3, a gamma-secretase cleavage site  which, when
cleaved, generates the C-tenninus of AR or both a beta- and a
gamma-secretase  cleavage site. Exemplary amyloid precursor fragments
include the APP C-terminal  fragments designated C99 and C89, as well
as portions thereof lacking some or all C-terminal  residues that normally
reside in the cytosol. [0073] The phrase "source of amyloid precursor
protein (APP), amyloid precursor  fragment thereof and/or A3" refers to
any in vivo, ex vivo or in vitro substance containing  APP, amyloid
precursor fragment thereof and/or A[3. For example, a "source" can be a
live  



organism (including a human patient, or a laboratory or veterinary animal),
a sample  therefrom (such as a tissue or body fluid, or extract thereof), a
cell (such as a primary cell or  cell line, or extract thereof), extracellular
medium or matrix or milieu, or isolated protein.  [0074] The phrase
"modulate" or "modulating" with respect to A3 level, refers to a  detectable
increase or decrease in the amount of at least one species of A3 peptide
(such as  A[343, A(342, A340, A339, AR38, A[337, A334, 11-43, 11-42,
11-40, 11-39, 11-38, 11-37,  11-34, etc.); a detectable increase or
decrease in the relative amount of different species of  A[3 peptides (such
as the ratio of A342 to A340); a detectable increase or decrease in the
amount, or relative amount, of A[3 in a particular form (such as
monomeric, oligomeric, or  fibrillar form; in solution or aggregated in a
plaque; in a particular conformation; etc.); and/or  a detectable increase or
decrease in the amount, or relative amount, of A[3 in a particular  location
(such as an intracellular, membrane-associated or extracellular location,
or in a  particular tissue or body fluid). In preferred embodiments,
modulation is detectable as a  decrease in the level of A[342 or A340, or
an increase in the level of A337 or A[338.  Modulation of AR level can be
evidenced, for example, by an increase or decrease of at least  5%, such
as at least 10%, 20%, 30%, 40%, 50%, 75%, 90% or more, of the amount,
or 27 WO 2004/1103 0 PCT/US2004/015239  relative amount, of an A(3
species, of total Aj3, or of a particular form of Aj3, relative to a  reference
level. Modulation can be an increase or decrease that is a statistically
significant  difference relative to the reference level. [0075] The phrase
"contacting" refers to bringing into association, either directly or  indirectly,
two or more substances. Contacting may occur in vivo, ex vivo or in vitro.
A  



source of APP, amyloid precursor fragment thereof and/or A[3 or source
of BACE activity,  that is a human or other animal can be contacted with a
compound, for example, by  therapeutic or prophylactic administration of
the compound. A source of APP, amyloid  precursor fragment thereof
and/or A[3 that is a tissue, tissue extract or cell can be contacted  with a
compound, for example, by introduction of the compound into the culture
medium. A  source of APP, amyloid precursor fragment thereof and/or Aj3
that is a fluid, such as  extracellular medium, can be contacted with a
compound, for example, by admixing the  compound with the fluid. [0076]
The phrase "treating" or "treatment" refers to any manner in which one or
more  of the symptoms of a disease or disorder are ameliorated or
otherwise beneficially altered,  whether in a permanent or temporary
manner, which can be attributed to or associated with  administration of
the compound or composition herein. The term. encompasses any
pharmaceutical use, including prophylactic uses in which the development
of one or more of  the symptoms of a disease or disorder is prevented,
delayed or reduced, whether in a  permanent or temporary manner, which
can be attributed to or associated with administration  of the composition.
In an embodiment of the invention, treatment encompasses any
pharmaceutical use of compounds herein for treating a disease or
disorder characterized by  altered or aberrant Aj3 production, catabolism,
processing and/or levels. [0077] The phrase "disease associated with
aberrant A[3 levels" refers to any condition  characterized by an abnormal
amount of at least one species of Aj3 peptide (such as A!343,  A(342,
A40, AD 19, A(338, A1337, A1334, 11-43, 11-42, 11-40, 11-39, 11-38,
11-37, 11-34,  etc.); by an abnormal relative amount of different species of
Aj3 peptides (such as the ratio of  Aj342 to A[340); by an abnormal
amount, or relative amount, of A[3 in a particular form (such  



as monomeric, oligomeric, or fibrillar form; in solution or aggregated in a
plaque; in a  particular conformation, etc.); and/or by an abnormal amount,
or relative amount, of Aj3 in a  particular location (such as intracellular,
membrane-associated or extracellular location, or in  28 WO 2004/110350
PCT/US2 00 4/0 15 239  a. particular tissue or body fluid). The abnormal
amount of one or more A(3 peptides, Af3  forms and/or A(3 can be relative
to a condition that is a normal, non-disease state. Diseases  and disorders
characterized by altered. A(3 levels are known in the art and/or described
herein,  and include, for example, Down syndrome, Parkinson's disease,
diffuse Lewy body disease,  progressive supranuclear palsy, Hereditary
Cerebral Hemorrhage with Amyloidosis-Dutch  Type (HCHWA-D),
cerebral amyloid angiopathy (CAA), and mild cognitive impairment  (MCI).
Embodiments of the invention include methods of treating any disease
associated  with aberrant A(3 levels, such as AD. Compounds of the
present invention can be  administered to a subject to treat (including to
prevent or to ameliorate) conditions associated  with altered A(3
production, fibril formation/deposition, degradation and/or clearance, or
any  altered isofonn of A(3. (0078] Preferably, compounds of the present
invention can be used in the treatment of  neurological disorders, including
but not limited to neurodegenerative conditions and other  dementias or
traumatic conditions. Exemplary neurological disorders may include
diffuse  Lewy body disease, Pick's disease, multisystem degeneration
(Shy-Drager syndrome), motor  neuron diseases including amyotrophic
lateral sclerosis, degenerative ataxias, cortical basal  degeneration,
ALS-Parkinson's-Dementia complex of Guam, subacute sclerosing
panencephalitis, Huntington's disease, synucleinopathies, primary
progressive aphasia,  



striatonigral degeneration, Machado-Joseph disease/spinocerebellar
ataxia type 3 and  olivopontocerebellar degenerations, Gilles De La
Tourette's disease, bulbar and pseudobulbar palsy, spinal and spinobulbar
muscular atrophy (Kennedy's disease), primary lateral sclerosis,  familial
spastic paraplegia, Werdnig-Hoffmann disease, Kugelberg-Welander
disease, Tay- Sach's disease, Sandhoff disease, familial spastic disease,
Wohifart-Kugelber. Welander  disease, spastic paraparesis, progressive
multifocal leukoencephalopathy, prion diseases  (including
Creutzfeldt-Jakob, Gerstmann-Straussler-Scheinker disease, Kuru and
fatal  familial insomnia), age-related dementia and other conditions with
memory loss, such as  vascular dementia, diffuse white matter disease
(Binswanger's disease), dementia of  endocrine or metabolic origin,
dementia of head trauma and diffuse brain damage, dementia  pugilistica
and frontal lobe dementia, cerebral ischemia or infaction including embolic
occlusion and thrombotic occlusion as well as intracranial hemorrhage of
any type (including,  but not limited to, epidural, subdural, subarachnoid
and intracerebral), and intracranial and  intravertebral lesions (including,
but not limited to, contusion, penetration, shear,  compression and
laceration). 29 WO 2004/110350 PCT/US2004/015239  W.
ALTERNATIVE THERAPEUTIC APPLICATIONS [0079] Compounds and
compositions of the instant invention may be used to treat or  ameliorate a
variety of disorders. Compounds and compositions that may be used in
therapeutic applications, in one embodiment have reasonably high
bioavailability in a target  tissue (i.e. brain, for neurodegenerative
disorders; particular peripheral organs for other  amyloidogenic
conditions), and reasonably low toxicity. Those skilled in the art can
assess  



compounds described herein for their pharmaceutical acceptability using
standard methods.  [0080] For instance, compounds of the instant
invention can be used in the treatment of  cancer or other diseases
characterized by abnormal cellular proliferation, inflammatory  disease,
bacterial or viral infection, autoimmunue disease, acute pain, muscle pain,
neuropathic pain, allergies, neurological disease, dermatological
conditions, cardiovascular  disease, diabetes, gastrointestinal disorders,
depression, endocrine or other disease  characterized by abnormal
hormonal metabolism, obesity, osteoporosis or other bone  disorders,
pancreatic disease, epilepsy or seizure disorders, erectile or sexual
dysfunction,  opthamological disorders or diseases of the eye, cholesterol
imbalance, hypertension or  hypotension, migraine or headaches,
obsessive compulsive disorder, panic disorder, anxiety  disorder, post
traumatic stress disorder, chemical dependency or addiction, and the like.
[0081] Compounds provided herein can also be used to prevent or treat
amyloidoses.  Amyloidoses include all conditions in which deposition of
amyloid in the brain or periphery  is a characteristic, including amyloidosis
associated with rheumatic diseases, idiopathic  diseases, inherited
conditions, inflammatory conditions, infectious diseases and malignancies.
Amyloidosis disorders include, for example, conditions associated with
altered A(3 levels  described above (e.g. Alzheimer's disease, Down
syndrome, HCHWA-D, cerebral amyloid  angiopathy (CAA), and mild
cognitive impairment (MCI) etc.), as well as familial amyloid
polyneuropathy, familial amyloid cardiomyopathy (Danish type), isolated
cardiac amyloid,  amyloid angiopathy, systemic senile amyloidosis, familial
systemic amyloidosis, light-chain  amyloidosis (AL), dialysis-associated
amyloidosis, renal amyloidosis, prion-related  encephalopathies, diabetes
(in which amylin may be deposited in the kidney or pancreas),  atrial
anryloidosis and pituitary amyloidosis. 



[0082] Those skilled in the art can determine other diseases and disorders
for which  administration of a compound or composition described herein
can be beneficial. 30 WO 2004/110350 PCT/US2004/015239  V.
PHARMACEUTICAL COMPOSITIONS [0083] The phrase
"pharmaceutically acceptable carrier" refers to any carrier known to  those
skilled in the art to be suitable for the particular mode of administration. In
addition,  the compounds may be formulated as the sole pharmaceutically
active ingredient in the  composition. or maybe combined with other active
ingredients. [0084] The phrase "pharmaceutically acceptable salt" refers
to any-salt prepration that is  appropriate for use in a pharmaceutical
application. Pharmaceutically-acceptable salts  include amine salts, such
as N,N'-dibenzylethylenediamine, chloroprocaine, choline,  ammonia,
diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
methylgiucamine, procaine, N-benzylphenethylamine, 1-para-chloro-
benzyl-2-pyrrolidin-l'- ylmethylbenzimidazole, diethylamine and other
alkylaniines, piperazine,  tris(hydroxymethyl)aminomethane, and the like;
alkali metal salts, such as lithium,  potassium, sodium, and the like; alkali
earth metal salts, such as barium, calcium,  magnesium, and the like;
transition metal salts, such as zinc, aluminum, and the like; other  metal
salts, such as sodium hydrogen phosphate, disodium phosphate, and the
like; mineral  acids, such as hydrochlorides, sulfates, and the like; and
salts of organic acids, such as  acetates, lactates, malates, tartrates,
citrates, ascorbates, succinates, butyrates, valerates,  fumarates, and the
like. [0085] The phrase "prodrug" refers to a compound that, upon in vivo
administration, is  



metabolized by one or more steps or processes or otherwise converted to
the biologically,  pharmaceutically or therapeutically active form of the
compound. Prodrugs can be prepared  by modifying functional groups
present in the compound in such a way that the modifications  are
cleaved, either in routine manipulation or in vivo, to a compound described
herein. For  example, prodrugs include compounds of the present
invention wherein a hydroxy, amino, or  sulfhydryl group is bonded to any
group that, when administered to a mammalian subject, can  be cleaved
to form a free hydroxyl, free amino, or free sulfhydryl group, respectively.
Representative prodrugs include, for example, esters, enol ethers, enol
esters, acetates,  formates, benzoate derivatives, and the like of alcohol
and amine functional groups in the  compounds of the present invention.
By virtue of knowledge of pharmacodynamic processes  and drug
metabolism in vivo, those of skill in this art, once a pharmaceutically active
compound is known, can design prodrugs of the compound (see, e.g.,
Nogrady (1985) 31. WO 2004/110350 PCT/US2004/015239  Medicinal
Chemistry A Biochemical Approach, Oxford University Press, New York,
pages  388-392). [0086] Compositions herein comprise one or more
compounds provided herein. The  compounds are, in one embodiment,
formulated into suitable pharmaceutical preparations  such as solutions,
suspensions, tablets, dispersible tablets, pills, capsules, powders,
sustained  release formulations or elixirs, for oral administration or in
sterile solutions or suspensions  for parenteral administration, as well as
transdennal patch preparation and dry powder  inhalers. In one
embodiment, the compounds described above are formulated into
pharmaceutical compositions using techniques and procedures well
known in the art (see,  



e.g., Ansel Introduction to Pharmaceutical Dosage Farms, Fourth Edition
1985, 126).  [0087] In the compositions, effective concentrations of one or
more compounds or  pharmaceutically acceptable derivatives thereof is
(are) mixed with a suitable pharmaceutical  carrier. The compounds may
be derivatized as the corresponding salts, esters, enol ethers or  esters,
acetals, ketals, orthoesters, hemiacetals, hemiketals, acids, bases,
solvates, hydrates or  prodrugs prior to formulation, as described above.
The concentrations of the compounds in  the compositions are effective
for delivery of an amount, upon administration, that treats,  prevents, or
ameliorates one or more of the symptoms of diseases or disorders to be
treated.  [0088] In one embodiment, the compositions are formulated for
single dosage  administration. To formulate a composition, the weight
fraction of compound is dissolved,  suspended, dispersed or otherwise
mixed in a selected carrier at an effective concentration  such that the
treated condition is relieved, prevented, or one or more symptoms are
ameliorated. [0089] The active compound. is included in the
pharmaceutically acceptable carrier in an  amount sufficient to exert a
therapeutically useful effect in the absence of undesirable side  effects on
the patient treated. The therapeutically effective concentration may be
determined  empirically by testing the compounds in in vitro and in vivo
systems described herein and in  PCT publication WO 04/018997, and
then extrapolated therefrom for dosages for humans.  [0090] The
concentration of active compound in the pharmaceutical composition will
depend on absorption, inactivation and excretion rates of the active
compound, the physicochemical characteristics of the compound, the
dosage schedule, and amount  administered as well as other factors
known to those of skill in the art. 32 



WO 2004/110350 PCT/(JS2004/015239  [0091] In. one embodiment, a
therapeutically effective dosage should produce a serum  concentration of
active ingredient of from about 0.1 ng/1111 to about 50- 100 pg/ml. The
pharmaceutical compositions, in another embodiment, should provide a
dosage of from about  0.001 mg to about 2000 mg of compound per
kilogram of body weight per day.  Pharmaceutical dosage unit forms are
prepared to provide from about 0.01 mg, 0.1 mg or 1  mg to about 500
in.-, 1000 mg or 2000 mg, and in one embodiment from about 10 mg to
about 500 mg of the active ingredient or a combination of essential
ingredients per dosage  unit fonn. [0092] The active ingredient may be
administered at once, or may be divided into a  number of smaller doses
to be administered at intervals of time. It is understood that the  precise
dosage and duration of treatment is a function of the disease being
treated and maybe  determined empirically using known testing protocols
or by extrapolation from in vivo or in  vitro test data. It is to be noted that
concentrations and dosage values may also vary with the  severity of the
condition to be alleviated. It is to be further understood. that for any
particular  subject, specific dosage regimens should be adjusted over time
according to the individual  need and the professional judgment of the
person administering or supervising the  administration of the
compositions, and that the concentration ranges set forth herein are
exemplary only and are not intended to limit the scope or practice of the
claimed  compositions. [0093] In instances in which the compounds
exhibit insufficient solubility, methods for  solubilizing compounds may be
used. Such methods are known to those of skill in this art,  and include,
but are not limited to, using cosolvents, such as dimethylsulfoxide
(DMSO),  



using surfactants, such as TWEEN(r), or dissolution in aqueous sodium
bicarbonate.  Derivatives of the compounds, such as prodrugs of the
compounds may also be used in  formulating effective pharmaceutical
compositions. [0094] Upon mixing or addition of the compound(s), the
resulting mixture may be a  solution, suspension, emulsion or the like. The
form of the resulting mixture depends upon a  number of factors, including
the intended mode of administration and the solubility of the  compound in
the selected carrier or vehicle. The effective concentration is sufficient for
ameliorating the symptoms of the disease, disorder or condition treated
and maybe  empirically determined. 33 WO 2004/110350
PCT/US2004/015239  [0095] The pharmaceutical compositions are
provided for administration to humans and  animals in unit dosage forms,
such as tablets, capsules, pills, powders, granules, sterile  parenteral
solutions or suspensions, and oral solutions or suspensions, and oil-water
emulsions containing suitable quantities of the compounds or
pharmaceutically acceptable  derivatives thereof. The pharmaceutically
therapeutically active compounds and derivatives  thereof are, in one
embodiment, formulated and administered in unit-dosage forms or
multiple-dosage forms. Unit-dose forms as used herein refers to physically
discrete units  suitable for human and animal subjects and packaged
individually as is known in the art.  Each unit-dose contains a
predetermined quantity of the therapeutically active compound  sufficient
to produce the desired therapeutic effect, in association with the required
pharmaceutical carrier, vehicle or diluent. Examples of unit-dose forms
include ampoules and  syringes and individually packaged tablets or
capsules. Unit-dose forms may be administered  



in fractions or multiples thereof. A multiple-dose form is a plurality of
identical unit-dosage- forms packaged in a single container to be
administered in segregated unit-dose form.  Examples of multiple-dose
forms include vials, bottles of tablets or capsules or bottles of  pints or
gallons. Hence, multiple dose form is a multiple of unit-doses which are
not  segregated in packaging. [0096] Liquid pharmaceutically
administrable compositions can, for example, be  prepared by dissolving,
dispersing, or otherwise mixing an active compound as defined above
and optional pharmaceutical adjuvants in a carrier, such as, for example,
water, saline,  aqueous dextrose, glycerol, glycols, ethanol, and the like, to
thereby form a solution or  suspension. If desired, the pharmaceutical
composition to be administered may also contain  minor amounts of
nontoxic auxiliary substances such as wetting agents, emulsifying agents,
solubilizing agents, pH buffering agents and the like, for example, acetate,
sodium citrate,  cyclodextrine derivatives, sorbitan monolaurate,
triethanolanine sodium acetate,  triethanolamine oleate, and other such
agents. [0097] Actual methods of preparing such dosage fonns are
known, or will be apparent,  to those skilled in this art; for example, see
Remington's Pharmaceutical Sciences, Mack  Publishing Company,
Easton, Pa., 15th Edition, 1975. [0100] Dosage forms or compositions
containing active ingredient in the range of  0.005% to 100% (wt%) with
the balance made up from non-toxic carrier may be prepared.  Methods
for preparation of these compositions are known to those skilled in the art.
The  34 WO 2004/110350 PCT/US2004/015239  contemplated
compositions may contain 0.001%-100% (wt%) active ingredient, in one  



embodiment 0.1-95% (wt%), in another embodiment 75-85% (wt%). A.
COMPOSITIONS FOR ORAL ADMi ISTRATION [0101] Oral
pharmaceutical dosage forms are either solid, gel or liquid. The solid
dosage  forms are tablets, capsules, granules, and bulk powders. Types
of oral tablets include  compressed, chewable lozenges and tablets which
may be enteric-coated, sugar-coated or  film-coated. Capsules may be
hard or soft gelatin capsules, while granules and powders may  be
provided in non-effervescent or effervescent form with the combination of
other  ingredients known to those skilled in the art. 1. Solid compositions
for oral administration [0102] In certain embodiments, the formulations are
solid dosage forms, in one  embodiment, capsules or tablets. The tablets,
pills, capsules, troches and the like can contain  one or more of the
following ingredients, or compounds of a similar nature: a binder; a
lubricant; a diluent; a glidant; a disintegrating agent; a coloring agent; a
sweetening agent; a  flavoring agent; a wetting agent; an emetic coating;
and a film coating. Examples of binders  include microcrystalline cellulose,
gmn tragacanth, glucose solution, acacia mucilage, gelatin.  solution,
molasses, polvinylpyrrolidine, povidone, crospovidones, sucrose and
starch paste.  Lubricants include talc, starch, magnesium or calcium
stearate, lycopodium and stearic acid.  Diluents include, for example,
lactose, sucrose, starch, kaolin, salt, mannitol and dicalcium  phosphate.
Glidants include, but are not limited to, colloidal silicon dioxide.
Disintegrating  agents include crosscarmellose sodium, sodium starch
glycolate, alginic acid, com starch,  potato starch, bentonite,
methylcellulose, agar and carboxymethylcellulose. Coloring agents
include, for example, any of the approved certified water soluble FD and C
dyes, mixtures  thereof; and water insoluble FD and C dyes suspended on
alumna hydrate. Sweetening  



agents include sucrose, lactose, mannitol and artificial sweetening agents
such as saccharin,  and any number of spray dried flavors. Flavoring
agents include natural flavors extracted  from plants such as fruits and
synthetic blends of compounds which produce a pleasant  sensation, such
as, but not limited to peppermint and methyl salicylate. Wetting agents
include propylene glycol monostearate, sorbitan monooleate, diethylene
glycol monolaurate  and polyoxyethylene laural ether. Emetic-coatings
include fatty acids, fats, waxes, shellac,  ammoniated shellac and
cellulose acetate phthalates. Film coatings include 35 WO 2004/110350
PCT/US2004/05239  hydroxyethyleellulose, sodium
carboxymethylcellulose, polyethylene glycol 4000 and  cellulose acetate
phthalate. [0103] The compound, or pharmaceutically acceptable
derivative thereof, could be  provided,in a composition that protects it from
the acidic environment of the stomach. For  example, the composition can
be formulated in an enteric coating that maintains its integrity  in the
stomach and releases the active compound in the intestine. The
composition may also  be formulated in combination with an antacid or
other such ingredient. [0104] When the dosage unit fonn is a capsule, it
can contain, in addition to material of  the above type, a liquid carrier such
as a fatty oil. In addition, dosage unit forms can contain  various other
materials which modify the physical form of the dosage unit, for example,
coatings of sugar and other enteric agents. The compounds can also be
administered as a  component of an elixir, suspension, syrup, wafer,
sprinkle, chewing gun or the like. A syrup  may contain, in addition to the
active compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors. 



[0105] The active materials can also be mixed with other active materials
which do not  impair the desired action, or with materials that supplement
the desired action, such as  antacids, H2 blockers, and diuretics. The
active ingredient is a compound or  pharmaceutically acceptable
derivative thereof as described herein. Higher concentrations,  up to about
98% by weight of the active ingredient may be included. [0106] In all
embodiments, tablets and capsules formulations may be coated as known
by those of skill in the art in order to modify or sustain dissolution of the
active ingredient.  Thus, for example, they may be coated with a
conventional enterically digestible coating,  such as phenylsalicylate,
waxes and cellulose acetate phthalate. 2. Liquid compositions for oral
administration [0107] Liquid oral dosage forms include aqueous solutions,
emulsions, suspensions,  solutions and/or suspensions reconstituted from
non-effervescent granules and effervescent  preparations reconstituted
from effervescent granules. Aqueous solutions include, for  example,
elixirs and syrups. Emulsions are either oil-in-water or water-in-oil. 36 WO
2004/110350 PCT/US2004/015239  [0108] Elixirs are clear, sweetened,
hydroalcoholic preparations. Pharmaceutically  acceptable carriers used in
elixirs include solvents. Syrups are concentrated aqueous solutions  of a
sugar, for example, sucrose, and may contain a preservative. An emulsion
is a two-phase  system in which one liquid is dispersed in the form of
small globules throughout another  liquid. Pharmaceutically acceptable
carriers used in emulsions are non-aqueous liquids,  emulsifying agents
and preservatives. Suspensions use pharmaceutically acceptable
suspending agents and preservatives. Pharmaceutically acceptable
substances used in non- 



effervescent granules, to be reconstituted into a liquid oral dosage form,
include diluents,  sweeteners and wetting agents. Pharmaceutically
acceptable substances used in effervescent  granules, to be reconstituted
into a liquid oral dosage form, include organic acids and a  source of
carbon dioxide. Coloring and flavoring agents are used in all of the above
dosage  forms. [0109] Solvents include glycerin, sorbitol, ethyl alcohol and
syrup. Examples of  preservatives include glycerin, methyl and
propylparaben, benzoic acid, sodium benzoate and  alcohol. Examples of
non-aqueous liquids utilized in emulsions include mineral oil and
cottonseed oil. Examples of emulsifying agents include gelatin, acacia,
tragacanth, bentonite,  and surfactants such as polyoxyethylene sorbitan
monooleate. Suspending agents include  sodium carboxymethylcellulose,
pectin, tragacanth, Veegum and acacia. Sweetening agents  include
sucrose, syrups, glycerin and artificial sweetening agents such as
saccharin. Wetting  agents include propylene glycol monostearate,
sorbitan monooleate, diethylene glycol  monolaurate and polyoxyethylene
lauryl ether. Organic acids include citric and tartaric acid.  Sources of
carbon dioxide include sodium bicarbonate and sodium carbonate.
Coloring  agents include any of the approved certified water soluble FD
and C dyes, and mixtures  thereof. Flavoring agents include natural
flavors extracted from plants such fruits, and  synthetic blends of
compounds which produce a pleasant taste sensation. [0110] For a solid
dosage form, the solution or suspension, in for example propylene
carbonate, vegetable oils or triglycerides, is in one embodiment
encapsulated in a gelatin  capsule. Such solutions, and the preparation
and encapsulation thereof, are disclosed in U.S.  Patent Nos. 4,328,245;
4,409,239; and 4,410,545. For a liquid dosage form, the solution,  e.g., for
example, in a polyethylene glycol, may be diluted with a sufficient quantity
of a  



pharmaceutically acceptable liquid carrier, e.g., water, to be easily
measured for  administration. 37 WO 200 4/1 1 0 350
PCT/US2004/015239  [0111] Alternatively, liquid or semi-solid oral
formulations may be prepared by  dissolving or dispersing the active
compound or salt in vegetable oils, glycols, triglycerides,  propylene glycol
esters (e.g., propylene carbonate) and other such carriers, and
encapsulating  these solutions or suspensions in hard or soft gelatin
capsule shells. Other useful  formulations include those set forth in U.S.
Patent Nos. RE28,819 and 4,358,603. Briefly,  such formulations include,
but are not limited to, those containing a compound provided  herein, a
dialkylated mono- or poly-alkylene glycol, including, but not limited to, 1,2-
dimethoxymethane, diglyme, triglyme, tetraglyme, polyethylene
glycol-350-dinethyl ether,  polyethylene glycol-550-dimethyl ether,
polyethylene glycol-750-dimethyl ether wherein  350, 550 and 750 refer to
the approximate average molecular weight of the polyethylene  glycol, and
one or more antioxidants, such as butylated hydroxytoluene (BHT),
butylated  hydroxyanisole (BHA), propyl gallate, vitamin E, hydroquinone,
hydroxycoumarins,  ethanolamine, lecithin, cephalin, ascorbic acid, malic
acid, sorbitol, phosphoric acid,  thiodipropionic acid and its esters, and
dithiocarbamates. [0112] Other formulations include, but are not limited to,
aqueous alcoholic solutions  including a pharmaceutically acceptable
acetal. Alcohols used in these formulations are any  pharmaceutically
acceptable water-miscible solvents having one or more hydroxyl groups,
including, but not limited to, propylene glycol and ethanol. Acetals include,
but are not  limited to, di(lower alkyl) acetals of lower allcyl aldehydes
such as acetaldehyde diethyl  



acetal. B. INJECTABLES, SOLUTIONS AND EMULSIONS [0113]
Parenteral administration, in one embodiment characterized by injection,
either  subcutaneously, intramuscularly or intravenously is also
contemplated herein. Injectables can  be prepared in conventional forms,
either as liquid solutions or suspensions, solid forms  suitable for solution
or suspension in. liquid prior to injection, or as emulsions. The  injectables,
solutions and emulsions also contain one or more excipients. Suitable
excipients  are, for example, water, saline, dextrose, glycerol or ethanol. In
addition, if desired, the  pharmaceutical compositions to be administered
may also contain minor amounts of non- toxic auxiliary substances such
as wetting or emulsifying agents, pH buffering agents,  stabilizers,
solubility enhancers, and other such agents, such as for example, sodium
acetate,  sorbitan monolaurate, triethanolamine oleate and cyclodextrins.
38 WO 2004/110350 PCT/US200-t/015239  [0114] Implantation of a
slow-release or sustained-release system, such that a constant  level of
dosage is maintained (see, e.g., U.S. Patent No. 3,710,795) is also
contemplated  herein. Briefly, a compound provided herein is dispersed in
a solid inner matrix, e.g.,  polymethylmethacrylate, polybutylmethacrylate,
plasticized or unplasticized  polyvinylchloride, plasticized nylon, plasticized
polyethyleneterephthalate, natural rubber,  polyisoprene, polyisobutylene,
polybutadiene, polyethylene, ethylene-vinylacetate  copolymers, silicone
rubbers, polydimethylsiloxanes, silicone carbonate copolymers,
hydrophilic polymers such as hydrogels of esters of acrylic and
methacrylic acid, collagen,  cross-linked polyvinylalcohol and cross-linked
partially hydrolyzed polyvinyl acetate, that is  



surrounded by an outer polymeric membrane, e.g., polyethylene,
polypropylene,  ethylene/propylene copolymers, ethylene/ethyl acrylate
copolymers, ethylene/vinylacetate  copolymers, silicone rubbers,
polydimethyl siloxanes, neoprene rubber, chlorinated  polyethylene,
polyvinylchloride, vinylchloride copolymers with vinyl acetate, vinylidene
chloride, ethylene and propylene, ionomer polyethylene terephthalate,
butyl rubber  epichlorohydrin rubbers, ethylene/vinyl alcohol copolymer,
ethylene/vinyl acetate/vinyl  alcohol terpolymer, and
ethylene/vinyloxyethanol copolymer, that is insoluble in body fluids.  The
compound diffuses through the outer polymeric membrane in a release
rate controlling  step. The percentage of active compound contained in
such parenteral compositions is highly  dependent on the specific nature
thereof, as well as the activity of the compound and the  needs of the
subject. [0115] Parenteral administration of the compositions includes
intravenous, subcutaneous  and intramuscular administrations.
Preparations for parenteral administration include sterile  solutions ready
for injection, sterile dry soluble products, such as lyophilized powders,
ready  to be combined with a solvent just prior to use, including
hypodermic tablets, sterile suspensions ready for injection, sterile dry
insoluble products ready to be combined with a  vehicle just prior to use
and sterile emulsions. The solutions may be either aqueous or
nonaqueous. [0116] If administered intravenously, suitable carriers include
physiological saline or  phosphate buffered saline (PBS), and solutions
containing thickening and solubilizing agents,  such as glucose,
polyethylene glycol, and polypropylene glycol and mixtures thereof [0117]
Pharmaceutically acceptable carriers used in parenteral preparations
include  aqueous vehicles, nonaqueous vehicles, antimicrobial agents,
isotonic agents, buffers,  



39 WO 2004/110350 PCT/LUS2004/015239  antioxidants, local
anesthetics, suspending and dispersing agents, emulsifying agents,
sequestering or chelating agents and other pharmaceutically acceptable
substances.  [0118] Examples of aqueous vehicles include Sodium
Chloride Injection, Ringers  Injection, Isotonic Dextrose Injection, Sterile
Water Injection, Dextrose and Lactated Ringers  Injection. Nonaqueous
parenteral vehicles include fixed oils of vegetable origin, cottonseed  oil,
corn oil, sesame oil and peanut oil. Antimicrobial agents in bacteriostatic
or fungistatic  concentrations must be added to parenteral preparations
packaged in multiple-dose containers  which include phenols or cresols,
mercurials, benzyl alcohol, chlorobutanol, methyl and  propyl
p-hydroxybenzoic acid esters, thimerosal, benzalkonium chloride and
benzethonium  chloride. Isotonic agents include sodium chloride and
dextrose. Buffers include phosphate  and citrate. Antioxidants include
sodium bisulfate. Local anesthetics include procaine  hydrochloride.
Suspending and dispersing agents include sodium
carboxyrnethylcelluose,  hydroxypropyl methylcellulose and
polyvinylpyrrolidone. Emulsifying agents include  Polysorbate 80
(TWEEN(r) 80). A sequestering or chelating agent of metal ions include
EDTA. Phannaceutical carriers also include ethyl alcohol, polyethylene
glycol and  propylene glycol for water miscible vehicles; and sodium
hydroxide, hydrochloric acid, citric  acid or lactic acid for pH adjustment.
[0119] The concentration of the pharmaceutically active compound is
adjusted so that an  injection provides an effective amount to produce the
desired pharmacological effect. The  exact dose depends on the age,
weight and condition of the patient or animal as is known in  the art. 



[0120] The unit-dose parenteral preparations are packaged in an
ampoule, a vial or a  syringe with a needle. All preparations for parenteral
administration must be sterile, as is  known and practiced in the art. [0121]
Illustratively, intravenous or intraarterial infusion of a sterile aqueous
solution  containing an active compound is an effective mode of
administration. Another embodiment  is a sterile aqueous or oily solution
or suspension containing an active material injected as  necessary to
produce the desired pharmacological effect. [0122] Injectables are
designed for local and systemic administration. In one  embodiment, a
therapeutically effective dosage is formulated to contain a concentration of
at  40 WO 2004/110350 PCT/US2004/015239  least about 0.1% w/w up to
about 90% w/w or more, in certain embodiments more than 1.%  w/w of
the active compound to the treated tissue(s). [0123] The compound may
be suspended in micronized or other suitable form or may be  derivatized
to produce a more soluble active product or to produce a prodrug. The
form of the  resulting mixture depends upon a number of factors, including
the intended mode of  administration and the solubility of the compound in
the selected carrier or vehicle. The  effective concentration is sufficient for
ameliorating the symptoms of the condition and may  be empirically
determined. C. LYOPHILIZED POWDERS [0124] Of interest herein are
also lyophilized powders, which can be reconstituted for  administration as
solutions, emulsions and other mixtures. They may also be reconstituted
and formulated as solids or gels. 



[0125] The sterile, lyophilized powder is prepared by dissolving a
compound provided  herein, or a pharmaceutically acceptable derivative
thereof, in a suitable solvent. The solvent  may contain an excipient which
improves the stability or other pharmacological component  of the powder
or reconstituted solution, prepared from the powder. Excipients that may
be  used include, but are not limited to, dextrose, sorbital, fructose, corn
syrup, xylitol, glycerin,  glucose, sucrose or other suitable agent. The
solvent may also contain a buffer, such as  citrate, sodium or potassium
phosphate or other such buffer known to those of skill in the art  at, in one
embodiment, about neutral pH. Subsequent sterile filtration of the solution
followed by lyophilization under standard conditions known to those of skill
in the art  provides the desired formulation. In one embodiment, the
resulting solution will be  apportioned into vials for lyophilization. Each vial
will contain a single dosage or multiple  dosages of the compound. The
lyophilized powder can be stored under appropriate  conditions, such as at
about 4 C to room temperature. [01261 Reconstitution of this lyophilized
powder with water for injection provides a  formulation for use in
parenteral administration. For reconstitution, the lyophilized powder is
added to sterile water or other suitable carrier. The precise amount
depends upon the selected  compound. Such amount can be empirically
determined. D. TOPICAL ADMINISTRATION  41 WO 2004/110350
PCT/US2004/015239  [0127] Topical mixtures are prepared as described
for the local and systemic  administration. The resulting mixture may be a
solution, suspension, emulsions or the like  and are formulated as creams,
gels, ointments, emulsions, solutions, elixirs, lotions,  



suspensions, tinctures, pastes, foams, aerosols, irrigations, sprays,
suppositories, bandages,  dermal patches or any other formulations
suitable for topical administration. [0128] The compounds or
pharmaceutically acceptable derivatives thereof maybe  formulated as
aerosols for topical application, such as by inhalation (see, e.g., U.S.
Patent  Nos. 4,044,126, 4,414,209, and 4,364,923, which describe
aerosols for delivery of a steroid  useful for treatment of inflammatory
diseases, particularly asthma). These formulations for  administration to
the respiratory tract can be in the form of an aerosol or solution for a
nebulizer, or as a microfine powder for insufflation, alone or in
combination with an inert  carrier such as lactose. In such a case, the
particles of the formulation will, in one  embodiment, have diameters of
less than 50 microns, in one embodiment less than 10  microns. [0129]
The compounds may be formulated for local or topical application, such as
for  topical application to the skin and mucous membranes, such as in the
eye, in the form of gels,  creams, and lotions and for application to the eye
or for intracistemal or intraspinal  application. Topical administration is
contemplated for transdermal delivery and also for  administration to the
eyes or mucosa, or for inhalation therapies. Nasal solutions of the  active
compound alone or in combination with other pharmaceutically acceptable
excipients  can also be administered. [0130] These solutions, particularly
those intended for ophthalmic use, may be  formulated as 0.01% - 10%
(vol%) isotonic solutions, pH about 5-7, with appropriate salts.  E.
COMPOSITIONS FOR OTHER ROUTES OF ADMINISTRATION [0131]
Other routes of administration, such as transdermal patches, including
iontophoretic and electrophoretic devices, and rectal administration, are
also contemplated  



herein. [0132] Transdermal patches, including iotophoretic and
electrophoretic devices, are well  known to those of skill in the art. For
example, such patches are disclosed in U.S. Patent  Nos. 6,267,983,
6,261,595, 6,256,533, 6,167,301, 6,024,975, 6,010715, 5,985,317;
5,983,134,  5,948,433, and 5,860,957. 42 WO 2004/110350
PCT/US2004/015239  [0133] For example, pharmaceutical dosage forms
for rectal administration are rectal  suppositories, capsules and tablets for
systemic effect. Rectal suppositories are used herein  mean solid bodies
for insertion into the rectum which melt or soften at body temperature
releasing one or more pharmacologically or therapeutically active
ingredients. Pharmaceutically acceptable substances utilized in rectal
suppositories are bases or vehicles  and agents to raise the melting point.
Examples of bases include cocoa butter (theobroma  oil), glycerin-gelatin,
carbowax (polyoxyethylene glycol) and appropriate mixtures of mono-,  di-
and triglycerides of fatty acids. Combinations of the various bases may be
used. Agents  to raise the melting point of suppositories include
spermaceti and wax. Rectal suppositories  may be prepared either by the
compressed method or by molding. The weight of a rectal  suppository, in
one embodiment, is about 2 to 3 gin. [0134] Tablets and capsules for
rectal administration are manufactured using the same  pharmaceutically
acceptable substance and by the same methods as for formulations for
oral  administration. F. TARGETED FORMULATIONS [0135] The
compounds provided herein, or pharmaceutically acceptable derivatives  



thereof, may also be fonnulated to be targeted to a particular tissue,
receptor, or other area of  the body of the subject to be treated. Many
such targeting methods are well known to those  of skill in the art. All such
targeting methods are contemplated herein for use in the instant
compositions. For non-limiting examples of targeting methods, see, e.g.,
U.S. Patent Nos.  6,316,652, 6,274,552, 6,271,359, 6,253,872, 6,139,865,
6,131,570, 6,120,751, 6,071,495,  6,060,082, 6,048,736, 6,039,975,
6,004,534, 5,985,307, 5,972,366, 5,900,252, 5,840,674,  5,759,542 and
5,709,874. [0136] In one embodiment, liposomal suspensions, including
tissue-targeted liposomes,  such as tumor-targeted liposomes, may also
be suitable as pharmaceutically acceptable  carriers. These may be
prepared according to methods known to those skilled in the art. For
example, liposome formulations may be prepared as described in U.S.
Patent No. 4,522,811.  Briefly, liposomes such as multilamellar vesicles
(MLV's) may be formed by drying down  egg phosphatidyl choline and
brain phosphatidyl serine (7:3 molar ratio) on the inside of a  flask. A
solution of a compound provided herein in phosphate buffered saline
lacking  divalent cations (PBS) is added and the flask shaken until the lipid
film is dispersed. The 43 WO 2004/110350 PCT/US2004/015239
resulting vesicles are washed to remove unencapsulated compound,
pelleted by  centrifugation, and then resuspended in PBS. G.
COMBINATION THERAPY [0137] In another embodiment, the
compounds may be administered in combination, or  sequentially, with
another therapeutic agent. Such other therapeutic agents include those
known for treatment, prevention, or amelioration of one or more symptoms
of amyloidosis  



and neurodegenerative diseases and disorders. Such therapeutic agents
include, but are not  limited to, donepezil hydrochloride (Aracept),
rivastigmine tartrate (Exelon), tacrine  hydrochloride (Cognex) and
galantamine hydrobromide (Reminyl). VI. KITS [0138] According to
another aspect of the invention, kits are provided. Kits according to  the
invention include package(s) comprising compounds or compositions of
the invention.  [0139] The phrase "package" means any vessel containing
compounds or compositions  presented herein. In preferred embodiments,
the package can be a box or wrapping.  Packaging materials for use in
packaging pharmaceutical products are well known to those of  skill in the
art. See, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and 5,033,252.
Examples of  pharmaceutical packaging materials include, but are not
limited to, blister packs, bottles,  tubes, inhalers, pumps, bags, vials,
containers, syringes, bottles, and any packaging material  suitable for a
selected formulation and intended mode of administration and treatment.
[0140] The kit can also contain items that are not contained within the
package but are  attached to the outside of the package, for example,
pipettes. [0141] Kits may optionally contain instructions for administering
compounds or  compositions of the present invention to a subject having a
condition in need of treatment.  Kits may also comprise instructions for
approved uses of compounds herein by regulatory  agencies, such as the
United States Food and Drug Administration. Kits may optionally  contain
labeling or product inserts for the present compounds. The package(s)
and/or any  product insert(s) may themselves be approved by regulatory
agencies. The kits can include  compounds in the solid phase or in a liquid
phase (such as buffers provided) in a package.  44 



WO 2004/110350 PCT/US2004/015239  The kits also can include buffers
for preparing solutions for conducting the methods, and  pipettes for
transferring liquids from one container to another. [0142] The kit may
optionally also contain one or more other compounds for use in
combination therapies as described herein. In certain embodiments, the
package(s) is a  container for intravenous administration. In other
embodiments, compounds are provided in  an inhaler. In still other
embodiments compounds are provided in a polymeric matrix or in  the
form of a liposome. VII. EVALUATION OF ACTIVITY OF COMPOUNDS
IN MODULATING A[3 LEVEL  [0143] The compounds described herein
include compounds which modulate A[3 levels.  Compounds can be
evaluated for activity in modulating A[3 level using a variety of assays
known in the art and/or described herein. Generally, a source of APP or
fragment thereof  and/or A[3 is contacted with a compound for a suitable
period of time, and a level of A[3 is  directly or indirectly assessed, as
described below. The level of A0 in the presence of the  compound is
compared to the level in a suitable control (such as a vehicle control or a
positive control) to determine whether the compound modulates A(3 level.
A. SOURCE OF APP, AMYLOID PRECURSOR FRAGMENT AND/OR
A[3  [0144] The source of APP, amyloid precursor fragment and/or A(3
used to assess the  activity of a compound in modulating A[3 will depend
on the product being detected and the  nature of the assay. For example,
to assess activity of a compound in modulating gamma- secretase
cleavage of APP or an amyloid precursor fragment, an APP C-terminal
fragment  corresponding to a beta-secretase cleavage product can be
used, such as C99. In cases in  which the effect of the compound is being
evaluated at any and all stages in APP production,  



full-length APP may be preferred. [0145] Suitable sources of APP, amyloid
precursor fragment and/or A[3 used to assess  the activity of a compound
include live laboratory animals (e.g. natural and transgenic  animals), as
well as tissues (e.g. brain), tissue extracts, body fluids (e.g. blood, plasma,
cerebrospinal fluid, urine, etc.) and primary cells from humans or
laboratory animals. Other  sources include recombinant cell lines, cell
lysates therefrom (whole cell extracts, membrane  fractions, etc.) and
extracellular medium therefrom. For certain applications, substantially  45
W(c) 2004/110350 PCT/1JS2004/015239  purified APP or A[3 may
alternatively be used. Methods of isolating tissues, production and
maintenance of primary and recombinant cells, preparation of lysates, and
protein  purification compatible with A[3 assays are known in the art.
[0146] To directly or indirectly evaluate effects of a compound on A[3
peptide  production, secretion and/or degradation, in vivo or in vitro
sources can be used that contain  APP, or, an amyloid precursor fragment
thereof, and have the ability to_proteolytically process  it to produce AE3.
To evaluate effects of a compound on A[3 form (e.g. monomeric,
oligomeric or fibrillar form, or conformation), fibril deposition or fibril
degradation, in vitro  or in vivo sources containing A[3 monomers,
oligomes or fibrils can be used, which  optionally may not also contain
APP- or amyloid precursor fragment-producing cells. B. TRANSGENIC
ANIMALS [0147] Transgenic animals useful in evaluating compound
activity can express any  desired wild-type or mutant APP, amyloid
precursor fragment or AG3 isoform, as described  herein. The resulting
animals can advantageously serve as models of human disease, and in  



particular, models of Alzheimer's disease and other neurodegenerative
and amyloidosis- associated diseases. Transgenic animals include, but
are not limited to rodents, including  mice, rats and hamsters, sheep,
goats, chickens, pigs, cattle, monkeys, primates and other  non-human
mammals. [0148] Optionally, the animal can further exogenously express
one or more other genes  involved in the APP processing or degradation
pathway, such as wild-type or mutant  presenilin (PS-1 or PS-2), BACE,
IDE and/or neprilysin, and/or one or more other genes  involved in
pathogenesis, such as tau. [0149] The exogenous gene(s) can be
expressed in all tissues or only in selected tissues  (e.g. neural tissues), at
any or all developmental stages, and at physiological, supra- or sub-
physiological levels, by appropriate choice of regulatory elements.
Transgenic animals can  further be homozygous, hemizygous,
heterozygous or chimeric for the exogenous gene(s).  Transgenic animals
can contain the exogenous gene(s) as well as, or instead of (e.g. through
"knock-in" methodology), the endogenous counterpart. Methods of
producing transgenic  animals are described in standard laboratory
manuals including, for example, Hogan et al.,  46 WO 2004/110350
PCT/US2004/015239  (1994), Manipulating the Mouse Embryo: A
Laboratory Manual, 2nd ed., Cold Spring Harbor  Laboratory, New York.
[0150] APP-expressing transgenic animals are lmown in the art, and
include the Tg2576  mouse, which contains human APP695 with the
Swedish (Lys670Asn, Met671Leu) double  mutation under the control of
the hamster prion protein gene promoter (Hsiao et al. (1996)  Science
274:99-102; U.S. Patent No. 5,877,399); the V717F PDAPP mouse, which
contains  



human APP695 (Val7l7Phe) under the control of the platelet derived
growth factor (PDGF)  chain gene promoter (Gaines et al. (1995) Nature
373:523-527; U.S. Patent No. 5,811,633);  and the C100 mouse, which
contains the neurotoxic C-terminal 100 amino acids of APP  under the
control of the dystrophin neural promoter (Neve et at (1996) )Veurobiol.
Aging  17:191-203; U.S. Patent Nos. 5,672,805). Additional
APP-expressing transgenic animals are  described, for example, in U.S.
Patent Nos. 5,612,486; 5,850,003; 5,387,742; 6,037,521;  6,184,435;
6,187,992; 6,211,428; and 6,340,783; and are reviewed by Emilien, et al.,
(2000)  Arch. Neuro. 57:176-181. C. CELLS [01511 Cells useful in
evaluating compound activity can express, either endogenously or
recombinantly, any desired wild-type or mutant APP and/or A[3 isoform,
as described herein.  Cells can be primary cells or cell lines derived from
any animal, including humans and other  mammals, such as transgenic
animals described above. The cells can be of any differentiated  lineage,
such as neural lineage (e.g. cortical neural cells, microglia, glia,
astrocytes), fibroblasts, lymphocytes and epithelial cells, or can be
totipotent or pluripotent (see  Freshney, R. I. (2000) "Culture of Animal
Cells: A Manual of Basic Technique," 4 th ed.,  Wiley-Liss). An exemplary
cell line suitable for assessing the activity of a compound in  modulating
AP is SH-SY5Y-APP751, which is described in the Example section
herein. A  further exemplary cell line is HGB, which expresses
endogenous APP. [0152] Exemplary primary cells suitable for assessing
the activity of a compound in  modulating A[3 are mixed brain cultures
from Tg2576 fransgenic mice, or other APP- expressing transgenic
animals. Mixed brain cultures can be prepared, for example, by  dissecting
brain tissues from approximately 17-day old mouse embryos, dissociating
the brain 



47 WO 2004/110350 PCT/US2004/015239  tissue with papain, and
culturing the cells by standard procedures for primary neuronal  cultures.
[0153] APP-, amyloid precursor fragment- or A(3-encoding nucleic acid,
under the  control of suitable constitutive or inducible regulatory elements,
can be transiently or stably  introduced into primary cells or cell lines by
various well-known transfection methods  (Sambrook and Russell (2000)
"Molecular Cloning: A Laboratory Manual" Cold Spring  Harbor Laboratory
Press; Ausubel et al. (eds.) (current edition) "Current Protocols in.
Molecular Biology" John Miley & Sons.). D. ASSAYS THAT DIRECTLY
ASSESS A(3 LEVELS [0154] Compounds can be evaluated for their
ability to modulate A(3 using assays that  directly assess the level of All
Thus, the ability of a compound to modulate A(3 can be  evaluated by
determining the amount of a particular A(3 peptide (such as A(343, A(342,
A(340,  A(339, A038, A1337, A(334, 11-43, 11-42, 11-40, 11-39, 11-38,
11-37, 11-34, etc.); by  determining the amount of A[3 peptides
collectively; by determining the amount of a  particular A(3 peptide relative
to the amount of a second A(3 peptide (such as the ratio of  A[342 to
A(340); by determining the amount, or relative amount, of A(3 in a
particular form  (such as monomeric, oligomeric, or fibrillar form; in
solution or aggregated in a plaque; in a  particular conformation, etc.);
and/or by determining the amount, or relative amount, of A(3 in  a
particular location (such as intracellular, membrane-associated or
extracellular, or in a  particular tissue or body fluid). [0155] Numerous
methods are known in the art for determining the amount, or relative  



amount, of particular A(3 species or forms, or A[3 peptides collectively, in
a sample. In such  methods, the level of A(3 can optionally be quantified
using internal standards and/or  calibration curves generated by
performing the assay with known amounts of standards.  [0156] For
example, immunodetection methods can be used that employ A(3-specific
antibodies (e.g. monoclonal and polyclonal antibodies, single-chain
antibodies, chimeric  antibodies, bifunctional antibodies, humanized
antibodies, CDR-grafted antibodies and CDR- grafted alternative
scaffolds, as well as antigen-binding fragments thereof). Such antibodies
can optionally be specific for particular A(3 species or forms. For instance,
antibodies that  bind an epitope at or near the N-terminus, C-terminus, or
central portion of A(3 can be used to  48 WO 2004/110350
PCT/1JS2004/015239  simultaneously detect multiple isoforms of Aj3.
Exemplary antibodies include, but are not  limited to, 6E10, B436,
antibody raised against Aj3 12-28, 21F12, A387, Clone GB-10, and  the
Aj340-selective antibodies. Moreover, antibodies selective for any desired
epitope of any  Aj3 species can be readily prepared by well known
methods described in the art. [0157] Antibody or binding agent can
optionally be detectably labeled or, if a secondary  antibody or binding
agent is employed, the secondary antibody or agent can be delectably
labeled. Exemplary detectable labels include radioactive, fluorescent,
bioluminescent,  chemiluminescent and enzymatic labels. Methods of
detecting such labels, and of  quantitatively or qualitatively assessing the
amount of bound peptide based on such detection,  are well known in the
art. 101581 Irmnunodetection methods that can be adapted for assessing
A(3 levels are well  known to one of skill in the art. Representative
methods include, but are not limited to,  



immunoprecipitation (optionally in combination with. electrophoretic
separation or a  denaturing or non-denaturing gel, or mass spectroscopic
analysis), western hybridization,  immunocytochemistry, fluorescence
resonance energy transfer (FRET)-based methods, and  various formats
of enzyme-linked immunosorbent assays (ELISA). For assessing any form
of Aj3 (e.g. whether the Aj3 is in monomeric, oligomeric or fibrillar form,
and its  conformation), non-denaturing separation conditions (e.g.
non-denaturing electrophoresis or  chromatography) can be used. For
assessing levels of particular species of Aj3, urea-bis- bicine-SDS based
electrophoresis can be performed, which can resolve Aj337, A1338, AD
19,  Aj340, Aj32-42, and A03-42 species (Wiltfang et al., (2001) J. Biol.
Chews., 276: 42645- 42657). [0159] Inununodetection methods, such as
those described above, can readily be adapted  for use with
non-antibody-based agents that bind Aj3, such as A(3-binding proteins,
fragments  thereof, and small molecule compounds. Proteins and
compounds that bind Aj3 are known in  the art or can be identified by
routine screening assays. [0160] Any method of determining the amount
of Aj3 deposited in tissues of live  organisms, including imaging methods,
such as multiphoton microscopy and positron  emission tomography, can
be employed. For example, imaging agents cross the blood-brain  barrier
and bind amyloid deposits with high affinity, such as the thioflavin-T
analogue 2-[4' - (methylamino)phenyl]benzothiazole (Mathis et at. (2002)
Bioorg. Med. Chem. Lett. 12:295- 49 CVO 2004/110350
PCT/US2004/015239  298) and the Congo red derivative methoxy-X04
(Kiunk et al. (2002) J. Neuropathol. Exp.  Neurol. 61:797-805). 



E. ASSAYS THAT INDIRECTLY ASSESS A[3 LEVELS [0161]
Compounds can alternatively be evaluated for their ability to modulate AP
using  assays that indirectly assess the level of A(3. Those skilled in the
art can determine suitable  assays for evaluating modulation of A[3 levels.
For example, the amount of uncleaved APP,  or of a product of APP
processing other than. A[3, can be assessed. [0162] Thus, the ability of a
compound to modulate the amount, or relative amount, of  APP, and/or of
a cleavage product of a-secretase (such as sAPP(X or C83), and/or of a
product  of the combined cleavage of a-secretase and y-secretase (such
as p3), and/or of a cleavage  product of (3-secretase (such as sAPP(3,
C99, or C89), can be assessed. Methods of  determining the amount of
APP or of APP processing products are known in the art, and  include
immunodetection assays similar to those described above for A[3,
employing suitable  antibodies. [0163] The following examples are
provided to further illustrate aspects of the invention.  These examples are
non-limiting and should not be construed as limiting any aspect of the
invention. EXAMPLES  [0164] All solvents and reagents were obtained
from the Aldrich Chemical Company  (Milwaukee, WI) unless otherwise
indicated. [0165] Structural characterization was conducted using 1H
NMR spectroscopy. Proton  nuclear magnetic resonance (H NMR) spectra
were recorded on a Varian 300 MHz NIVIR  spectrometer in deuterated
chloroform (CDCI3) or water (D20) using the residual 1H solvent  peak as
the internal standard. [0166] Purified compounds were analyzed for
correct mass and purity using an Applied  



Biosystems API 50X mass spectrometer coupled with a Shimadzu BPLC
system. A typical  gradient utilized a mobile phase of acetonitrile/water
1-99% over 4 min. 0.035 to 0.050% of  trifluoroacetic acid was added to
the mobile phase. Gradients were run at 7 ml/min through a
ChromalithTM SpeedRod RP-18e, 4.6 x 50 mm column. Compound
structure was confirmed  50 WO 2004/110350 PCT/US2004/015239  by
the observance of the (M+HT) ion (M+1). Compound purity was assessed
by ultraviolet  light absorbance at wavelengths of 220 rim and 254 rim.
The percent purity was based upon  integration of the area under the
peaks in the chromatogram. EXAMPLE I PREPARATION OF
REPRESENTATIVE ALPHA-BROMOICETONE  DERIVATIVES  [0167]
Representative a-bromoketone derivatives were prepared for
condensation with  representative thioureas. Described below are
exemplary procedures which were used for the  synthesis of
representative a-bromoketone derivatives. A.
2-bromo-l-[4-(4-methyl-imidazole-1-yl)-phenyl]-ethanone (10) Br
Cu(OAc)2 pyritline ~ Brz DW/CHZCIZ L / HBrl HOAc N  HO. / N" J N J  0
Air, room temp NJ N OH 4A mol. sieves 9 10 [0168] 4-acetylphenyl boron-
acid (820 mg, 5 mmol, 2.0 eq), and 4-methyl-lH- 



imidazole (205 mg, 2.5 mmol, 1.0 eq) were dissolved in 22 ml of
DMF/CH2C12 solution  (L 10) in a 100 mL round bottle flash- To this
reaction mixture, anhydrous cupric acetate  (681 mg, 3.75 mmol, 1.5 eq),
4A molecular sieves (1.875g), and pyridine (0.4 ml, 5 mmol,  2.0 eq) were
then added. The reaction was stirred under air at room temperature for 16
h, at  which time the reaction was judged to be complete by LC-MS. The
reaction was then filtered  through Celite, washed with methanol and
purified by silica gel chromatography (ISCO  system, 0-5% methanol/
ethylacetate) to give compound 9 (200 mg, 40% yield). [0169] Compound
9 (200 mg, lmmol) was dissolved in 30% by weight solution of  hydrogen
bromide in acetic acid (2 mL). To this solution, bromine (160 mg, 1 mmol)
was  added dropwise. The reaction was stirred at room temperature for
2h. The reaction mixture  was poured into ice-water (- 5g). The desired
product precipitated out. The solid precipitate  was filtered, washed with
ice cold water, and then dried over a vacuum pump to give a  yellow solid
product 10 (120 mg, HOAc salt), which was carried on to subsequent
steps  without further purification. 51 WO 2004/110330
PCT/US20041015239  B.
2-bromo-I-[4-(4-methyl-imidazole-I-yl)-phenyl]-propan-l-one (40) O Br  0
F_ K2C0! oM50 Br,, HBr/ HOAc ..? N  N F 900, overnight N N 



I 17 12 [0170] A solution of 4-methyl-imidazole (1.72 g, 21mmol, 1.05 eQ
and 1-(4-fluoro- phenyl)-propan-l-one (3.04 g, 20mmol, 1.0 eq) in DMSO
(15 ml) was stirred with anhydrous  potassium carbonate (5.52 g, 40
mmol, 2.0 eq) at 90 C overnight. At this point, the reaction  was judged to
be complete by LC-MS. On cooling, the reaction mixture was poured onto
ice- water (-50 g). The desired product precipitated out, and the precipitate
was filtered, washed  with cold water and dried over a vacuum pump to
give a light yellow solid product 11 (2.14  g, 50% yield). Compound 11
was brominated in a similar manner as described above to  afford
compound 12. [0171] In a similar procedure as described above, 1-(3,
4-difluoro-phenyl)-propan-l-one  was reacted with 4-methyl-imidazole to
give compound 13. Bromination of 13 in a manner  as described above
afforded 2-bromo-l-[4-(4-methyl-imidazol-1-yl)-3-fluoro-phenyl]-ethanone
(14) 0 o  \ ~ Br  O IH K2CO3/DMSO /-- N- / Hgr/HOAC / + \ 80 C,
Overnight F  F 13 14 C.
2-Bromo-l-[4-(4-ethyl-inidazol-yl)-phenyl]-ethanone (16) -I, 0 H  NaCN 0' tl
NH~/MeOH + TOSMIC EtOH p-N 100.110 ~C ~N  N  



16  15 D O O  F ra /~N f / Sr  NaHIDMF /_J N17 room temp /-( HAc/HBt P
Nr 18  52 WO 2004/110350 PCT/US2004/015239  1.
5-Ethyl-4-tosyl-2-oxazoline (15) [0172] To a stirred suspension of
tosylmethylisocyanate (TosMIC, 3.90g, 20 mmol) and  propionaldehyde
(1.5mL 20.4 mmol) in 60 mL dry ethanol, finely powdered sodium cyanide
(0.098g, 21nmol) was added. The reaction mixture became clear and
white crystals of  oxazoline began to precipitate in 15 min. The reaction
was continuously stirred for an  additional 30 min. The mixture was filtered
and the crystals were washed with ether-hexane  (1:1) before drying.
Compound 15 was attained in 81 %yield (4.1 g). The structure was
confirmed by 1H NMR in CDC13. LC-MS: [M+1]= 254. Purity was >98%.
2. 4-Ethylimidazole (16) [0173] In a pressure flask, compound 15 was
dissolved (1.1g, 43nnnol) in a saturated  solution of ammonia in dry
methanol (30 mL). The reaction mixture was stirred for 18 hat  100-110 C.
The solvent was evaporated and the product was purified by flash
chromatography by elution with CH2C12-MeOH. Compound 16 was
isolated as a light  yellow oil (yield 72%, 0.3g). The structure was
confirmed by 'H NMR in CDC13 and purity  



by TLC in CH2C12-MeOH (9:1). Purity was >95%. 3.
1-[4-(4-Ethyl-imidazol-1-yl)-phenyl]-ethanone (17) [0174] NaH (0.068g in
60% oil dispersion, 1.7 mmol) was added to a solution of  compound 16
(0.180 g, 1.8 rmnol) in DMF (6 mL) with stirring at room temperature. The
mixture was stirred for 15 min and a solution of 4'-fluoroacetophenone
(0.215 g, 1.56 mmol)  in DMF (2 mL) was added. The reaction mixture
was heated at 80 C for I h, and then  cooled, diluted with water, and
extracted with EtOAc. The organic layer was washed with  brine, dried,
and evaporated to a yellow solid. Compound 17 crystallized to form white
color  needles upon standing at room temperature. The yield was 0.270 g,
67%. The structure was  confined by 1H NMR in CDC13. LC-MS:
[M+1]=215. Purity was >98%. 4.
2-Bromo-l-[4-(4-etliyl-imidazol-yl)-phenyl)-etlianone (18) [0175] Ketone 17
(0.160 g, 0.66 mmol) was dissolved in 30% acetic acid/HBr (5 mL)  before
addition of bromine (0.104 g, 0.66 nunol). The reaction mixture was stirred
at room  temperature for 1 h, and then poured into cold water (10 mL).
The product was extracted  with ethylacetate (20 mL). The combined
organic layers were washed with water and brine,  53 WO 2004/110350
PCT/US2004/015239  dried, evaporated to a yellow solid, and crystallized
from ethylacetate: hexane (1:1) to yield  0.170 g (77%) of compound 18.
The structure was confirmed by'H NMR in CDC13. LC- MS: [M+1]= 294.
Purity was >95%. D.
2-bromno-l-[6-(4-methyl-imidazole-1-yl)-pyridin-3-yl]-ethanone (20) 0 Br  



OMSO ni: 33%HBrIACOH  /}j CI I N KCOa Nye Br2 N _ 19 20 1.
1-[6-(4-methyl-imidazole-1-yl)-pyridin-3-yl]-ethanone (19) [0176]
1-(6-chloro-pyridin-3-yl)-ethanone (7.00 g, 45.16 mmol) and
4-methylimidazole  (11.11 g, 135.50 mmol) were combined in DMSO (35
ml), before addition of K2C03. The  mixture was heated at 110 C for 22 h
with rapid stirring. The reaction was then cooled to  room temperature and
poured into ice water (400 ml) with vigorous stirringfor 15 min. The
resulting precipitate was collected on a filter and washed generously with
water. The  resulting material was dried in vacuo to yield 19 as a tan solid
(6.1 g, 67%). LC/MS: [M+1]+  = 202.2. C11HIIN30 =201.2. 'HNMR
(DMSO-d6) 300 MHz 52.18 (31-1, s), 2.63 (3H, s),  7.72 (111, s), 7.87
(2H, d, J=9.0 Hz), 8.41 (211, d, J=9.0 Hz), 8.51 (1H,s), 8.98 (IH, s). 2.
2-bromo-l-[6-(4-methyl-imidazole-1-yl)-pyridin-3-yl]-ethanone (20)  [0177]
Compound 19 (6.1 g, 30.30 nmiol) was suspended in. 30% BBr!AcOH (75
ml).  Bromine (4.82 g, 30.30 mmol) was added dropwise over 1 h. The
reaction was stirred for -2 h  at room temperature. The reaction mixture
was poured into 600 mL of ice water and stirred  rapidly for 15 min. The
resulting precipitate was collected on a filter and washed with water.  The
compound was air dried to yield 20 as a yellow solid (10.6 g, 80%).
LC/MS: [M+1]+ _  281.1. C11H10BrN30:2HBr = 442.0.'H NMR
(DMSO-d6) 300 MHz 52.36 and 2.37 (6H,  two s), 5.06 (2H, s), 8.16 (1H,
d, J=9.0 Hz), 8.29 (1H, s), 8.69 (1H, d, J=9.0 Hz), 9.15 (1H, s),  9.93 (IH,
s). 54 



WO 2004/110350 PCT/US2004/015239  E.
1-[4-(5-bromo-thiazol-2-yl)-phenyl]-ethanone (1221) and
2-Bromo-l-[4-(5-bromo- thiazol-2-yl)-phenyl]-ethanone (1222) O o  Suzuki
Coupling Bromination  HOB I Is/ Br  OH R '"N 1219: R = H N 1221: R = H
1220: R= Br 1222: R= Br 1. 1-[4-(5-bromo-thiazol-2-yl)-phenyl]-ethanone
(1221) [0178] 2-bromo thiazole (lg, 6.lmmol) was placed in a flask and
toluene:EtOH (4:1,  8OmL:20mL) was added prior to the addition of
4-acetylphenyl boronic acid (1.2g, 7.32  mmol), sodium carbonate (2.16g,
20.4mrnol), and water (3mL). The reaction mixture was  degassed by
bubbling nitrogen through it for 30 min. Pd(PPh3)4 was subsequently
added and  the reaction mixture was heated at 80 C for 17 h before it was
allowed to cool to room  temperature. EtOAc (3x 100mL) and water (100
mL) were added. The organic extracts  were washed with water (100mL),
brine (100mL), dried over MgSO4, filtered, and purified  by column
chromatography (120g ISCO cartridge). Compound 1219 was isolated as
a white  powder (974 mg, 79%, mass for C11H9NOS, calculated: 203.3,
observed: 204.2 [M+1] ).  Compound 1219 (204 mg, 1 mmol) was
dissolved in in 30% HBr in acetic acid (3mL) before  bromine (160mg,
lmmol) was added dropwise. The reaction mixture was stirred at room
temperature for 6 h before it was poured onto ice-water, stirred for 10 min
and the precipitate  filtered. Compound 1221 was isolated as a yellow
powder (257mg, 92%, mass for  



C11H$BrNOS, calculated: 281 observed: 282.1 [M+l]). 2.
2-bromo-l-[4-(5-bromo-thiazol-2-yl)-phenyl]-ethanone (1222) [0179] Using
the same procedure as described above, compound 1220 was prepared
by  starting with 2,5-dibromothiazole (809mg, 4.94 nunol).
1-[4-(5-bromo-thiazol-2-yl)-phenyl]- ethanone 1220 was isolated as pale
yellow powder (500mg, 43%, mass for C11HsBrNOS,  calculated: 283.2,
observed: 284.1 [M+1]). 2-Bromo-l-[4-(5-bromo-thiazol-2-yl)-phenyl]-
ethanone 1222 was isolated as a pale yellow powder (436mg, 77%, mass
for C11H7BrNOS,  calculated: 360.1, observed: 361.6 [M+1]). [0180] The
following a-bromoketone derivatives listed below in Table 1 are an
exemplary illustration of all prepared bromoketone compounds. 55 WO
2004/110350 PCT/US2004/015239  TABLE 1 Compound a-bromoketone
Compound a-bromoketone  No. No.  10 0 23 0 Br Br  N / NN N N'"J  12 0
Br 24 0 B  CLI I \ CI J /  



yN N 14 0 Br 25 0 Br  / ,\ N N  N N~ F 18 0 26 0  \ Br  /'- ' / Br ,-N ' / N J,
20 0 27 0  Br Br  N}//~N N N: N.N. 21 o Br 28 / Br---~J N  F N  NJ 22 0
1221 djr /S I :I'Br  LN N / N 



1222 0 $ I / Br  56 WO 2004/110350 PCT/LUS2004/015239  EXAMPLE 2
PREPARATION OF THIOUREA UREA DERIVATIVES [0181] Thiourea
derivatives were prepared by combining an aniline derivative with an  aryl.
isothi.ocyanate derivative. Most aniline compounds were commercially
available and/or  synthesized used well known methods. [0182] An
exemplary aniline, 5-(N,N-diethylamino)-2-methyl-aniline,-was prepared.
according to the following representative route. This procedure was also
employed to  synthesize other 5-(NN-diethylamino)-2-methyl-aniline
analogs. CH, CH, CH NH2  \ NO: \ NO2  /\a~ I NO,-6 H,O  K,00, NaBH4
DMF MeOH: CH,CI,  NH, 800C N ~1 1 29 30  [0183] Compound 29,
diethyl-(4-methyl-3-nitrophenyl)-amine was prepared by  



dissolving 4-methyl-3-nitroaniline (25.0 g, 164.5 mmol) and ethyl bromide
(44.8 g, 411.2  mmol) in DMF in a 350 mL glass bomb. A large stir bar and
K2C03 (56.75 g, 411.2 mmol)  were added. The bomb was tightly capped
and placed in an oil bath at 80 C. The mixture  was then vigorously stirred
for 40 h. The reaction was then cooled and uncapped, and the  material
was partitioned between EtOAc (400 mL) and water (300 mL). The water
layer was  then washed twice with EtOAc (150 mL) and the combined
EtOAc layers were washed twice  with water (500 mL) and once with brine
(500 mL). The EtOAc layer was then dried over  MgSO4, filtered and
concentrated to a dark liquid. The product was purified by silica gel
chromatography with 5% EtOAc/hexanes. Pure fractions were
concentrated to yield  compound 29 as an orange liquid (20.8 g, 61%).
LC/MS: [M+H]+= 209.1. C11H16N202=  208.2. 1H NMR. (CDC13) 300
MHz 5 1.16 (t, 6H, J= 6.9 Hz), 2.44 (s, 3H), 3.35 (q, 4H, J= 6.9  Hz), 6.76
(two d, 1H, J= 3.0 Hz), 7.09 (two d, 1H, J= 0.6 Hz), 7.25 (d, 1H, J= 3.0
Hz). [0184] Compound 29 (20.8 g, 100.0 mmol) was dissolved in MeOH:
CH2C12 and cooled  to 0 C in an ice bath. NiC12.6H2O (4.0 g, 16.8
mmol) and NaBH4 (11.0 g, 297.3 nunol) were  added in I g portion over 90
min. TLC confirmed reaction completion. The solvent was 57 WO
2004/110350 PCT/US2004/0 1 5 239  removed under reduced pressure
and the material was re-suspended in CH2CI2 (500 mL) and  silica gel.
The solvent was then removed under reduced pressure until material
appearead as  a loose grey powder. The powder was placed into a funnel
and generaously washed with  EtOAc (500 mL). The resulting solution
was concentrated to a yellow liquid which was  purified on a silica gel
column eluted with 30% EtOAc/ hexanes. Pure fraction were  combined
and concentrated under reduced pressure to yield compound 30 as a light
purple  



liquid (15.3 g, 85%). LC/MS: [M+H]+=179.2. CI IHI6\sN2= 178.2. 1H NMR
(CDC13) 300  MHz S 1.13 (t, 6H, 7= 6.9 Hz), 2.04 (s, 3H), 3.27 (q, 4H, 7=
6.9 Hz), 3.51 (broad s, 2H), 6.05  (d, 1H, 7= 2.4 Hz), 6.11 (two d, 1H, 7=
2.4 Hz), 6.86 (d, 1H, 1= 8.1 Hz). [01851 The following representative
thiourea derivatives were prepared for condensation  with representative
a-bromoketones. Listed below are exemplary procedures that were
employed in the preparation of thiourea derivatives. A.
2-methyl-5-pyrrol-1-yl-phenyl-thiourea (32)  0  I ell~ s N`C' N 0 5 10%
NaOH \ 'S'  H2N Acetone /~  HH 80C / NaN NH2  31 32 [0186] To benzoyl
isothiocyanate (6.4 mrnol, 1.04 g) in 10 mL dry acetone, 2-methyl-5-
pyrrol-l-yl-phenylamine was added rapidly with stirring. The reaction was
stirred for 2h at  40 C, and then poured into excess cracked ice with
vigorous stirring. The resulting solid was  collected, liberally washed with
cold water followed by hexane, and then air-dried. The  product 31 (90%
yield) was used directly for the next step reaction without further
purification. [0187] Compound 31 was added in one portion to a preheated
(.80 C) stirring solution  of 10% aq NaOH. After stirring overnight, the
mixture was poured onto excess ice. The pH  value was adjusted to 5-6
with conc. HCI. The resulting co-precipitate ofbenzoic acid and  the
desired product 32 were collected and washed with cold water, then
hexane to remove  



benzoic acid. The product was air-dried (80% yield) and carried on to
subsequent reactions  without further purification. 58 WO 2004/110350
PCT/US2004/015239  B. 4-hydroxy-2,5-dimethyl-phenyl-thiourea (34) c off
HzN O 5 OH  N;c` Acetone NJLN 10%NaOH S OH 80c HzNxH  33 34
[0188] To benzoyl isothiocyanate (33 mmol, 5.38 g) in 30 mL dry acetone
the aniline  was added rapidly with stirring. The reaction was stirred for lh
at 40 C, then poured onto  excess cracked ice with vigorous stirring. The
resulting solid was collected and liberally  washed with cold water followed
by hexane, then air-dried. The product 33 (over 80% yield)  was used
directly for the next step reaction without farther purification. [01.89]
Compound 33 was added in one portion to a preheated (-80C) stirring
solution  of 10% aq. NaOH. After stirring overnight, the mixture was
poured onto excess ice. The pH  value was adjusted to 5-6 with conc.
HCl. The resulting co-precipitate of benzoic acid and  the desired product
34 were collected and washed with cold water, then hexane to remove
benzoic acid. The product was air-dried (- 80% yield) and used for
subsequent reactions  without further purification. C.
(4-ethoxy-2,5-dimethyl-phenyl)-thiourea (39) 



0  HzN 8o O boc boc / N,O.`S  / OH TEA1THF HN / OHCHaCHrDMF
:r/K,00, HN QOM HzN I / Acetone 35 36 37  N~N I 10%NaOH O 9II  800 /
H H N NHz  38 39 1. 4-hydroxy-2,5-dimethyl-phenyl-carbamic acid
tert-butyl ester (35) [0190] To a solution of 4-amino-2,5-dimethyl-phenol
(20 mmol, 2.74 g) in 40 mL THF,  Bee anhydride (22 mmol, 4.8 g) and
TEA (30 nmiol, 4.17 mL) were added respectively.  After stirring at room
temperature overnight, the reaction mixture was concentrated to  remove
THE, and the residue was re-dissolved in water (50 mL) and ethyl acetate
(80 mL).  The aqueous layer was extracted with ethyl acetate (3x 50 mL).
The combined organic layers  59 WO 2004/110350 PCT/US2004/015239
were dried over Na2SO4. After removal of the solvent, the crude product
was purified by  flash chromatography (ISCO system, 5-40% ethyl acetate
/ hexane) to give the title  compound 35 (90% yield). 2.
(4-ethoxy-2,5-dimethyl-phenyl)-carbamic acid tert-butyl ester (36)  [0191]
To a solution of compound 35 (4 mrnol, 948 mg) in 5 mL DMF, potassium



carbonate (K2CO3, 8 mmol, 1.1 g) and bromoethane (4.8 rmnol, 523 mg)
were added. The  reaction was stirred overnight at 60 C. Water (2 mL)
was added to dissolve the unreacted  potassium carbonate, and the
reaction mixture was then extracted with ethyl acetate (3x 10  mL). The
organic layers were combined and dried over Na2SO4 After removal of
the  solvent, the crude product was purified by using flash
chromatography (0-30% ethyl acetate I  hexane) to give the title product
36 (90% yield). 3. 4-ethoxy-2,5-dimethyl-phenylamine (37) [0192] To a
solution of 36 (950 mg, 3.6 nunol) in 10 mL dichoromethane, trifloroacetic
acid (5 mL) was added. The reaction mixture was stirred for 2 h. At this
point, LC-MS  showed the reaction to be complete. The reaction flask was
concentrated to remove the  solvent and most of the TFA. The residue
was then dried further in a high vacuum oven over  24 h to give the title
compound 37 as TFA salt. [0193] Compound 38 and 39 were synthesized
using synthetic procedures described  above for the preparation of
compounds 33 and 34. D.
NN-diethyl-2,5-dimethyl-benzene-1,4-diamine-thiourea (44) 0  boo boc I \
N`C:S  H2N 60020 HN I \ CHaCHz-Br/KzCO3 HN I TFA HzN I \ / / NHz
TEAITHF / / NHz DMF 1 DCM N^ Acetone  40 41 42  N / \ S \ I 10%
NaOH IN 



H H 80 C I/ Ik H NHi 43 44 60 WO 2004/110350 PCT/US20041015239  1.
(4-Amino-2,5-dimethyl-phenyl)-carbamic acid tert-butyl ester (40) [0194]
To a solution of 2,5-dimethyl-benzene-1,4-diamine (30 mmol, 4.1 g) in 40
mL  THF, boc anhydride (33 mmol, 7.2 g) and TEA (45 mmol, 6.26 mL)
were added respectively.  A fter stirring at room temperature overnight,
the reaction mixture was concentrated to  remove T13F, and the residue
was re-dissolved in water and ethyl acetate. The aqueous layer  was
extracted with ethyl acetate (3x 80 mL). The organic layers were
combined and dried  over Na2SO4. After removal of the solvent, the crude
product was purified by using flash  chromatography (5-50% ethyl acetate/
hexane) to give the title compound 40 (over 90%  yield). 2.
(4-diethylamino-),5-dimethyl-phenyl)-carbamic acid tert-butyl ester (41)
[01951 To a solution of 40 (5 nimol, 1.18 g) in 3 mL DMF, potassium
carbonate (K2C03,  15 nmiol, 2.07 g) and bromoethane (12.5 mmol, 1.36
g, 0.93 mL) were added. The reaction  was stirred overnight at 70 C.
Water (3 mL) was added to dissolve the unreacted. potassium  carbonate,
and the reaction mixture was extracted with ethyl acetate (3x 10 mL). The
organic  layers were combined and dried over Na2S04. After removal of
the solvent, the crude  product was purified by using silica gel
chromatography (0-30% ethyl acetate/ hexane) to  give the title compound
41 (75% yield). 3. N,N-diethyl-2,5-dimethyl-benzene-1,4-diamine (42)
[0196] To a solution of 41 in 2 mL dichoromethane, trifloroacetic acid (1
mL) was  



added. The reaction mixture was stirred for 2 h. At this point, LC-MS
showed the reaction to  be complete. The reaction was concentrated to
remove the solvent and most of the TFA. The  residue was then dried
further in a high vacuum oven over 24 h to give the title compound 42  as
TFA salt (100% yield). 101971 Compounds 43 and 44 were synthesized
from 42 using similar synthetic  procedures described above for the
preparation of compounds 33 and 34. 61 WO 2004/110350
PCT/US2004/015239  E.
N,N-diethyl-4,6-dimethyl-benzene-1,3-diamine-thiourea (49) O  Boc_O I /
NC0  CH,CHTBr/K,CO, TFA HeN NHZ TEA/THF HN NHZ DMF HN N
DCM HsNN^  boo boo Acetone  45 46 47  Nj O S10 % NaOH I\ H H 80C x
h \ ~-NI\H NH,  48 49 



1. (5-Amino-2,4-dimethyl-phenyl)-carbamic acid tert-butyl ester (45) [0198]
To a solution of 2,6-dimethyl-benzene-l,3-diamine (30 nmiol, 4.1 g) in 40
mL  TIT, hoc anhydride (33 nm7ol, 7.2 g) and TEA (45 mmol, 6.26 mL)
were added respectively.  After stirring at room temperature overnight, the
reaction mixture was concentrated to  remove THE, and the residue was
re-dissolved in water and ethyl acetate. T he aqueous layer  was extracted
with ethyl acetate. (3x 80 mL). The organic layers were combined and
dried  over Na2SO4. After removal of the solvent, the crude product was
purified by using flash  chromatography (5-50% ethyl acetate/ hexane) to
give the title compound 45 (95% yield). 2.
(5-diethylamino-2,4-dimethyl-phenyl)-carbamic acid tert-butyl ester (46)
[0199] To a solution of 45 (5 mmol, 1.18 g) in 3 mL DMF, potassium
carbonate (K2CO3,  15 mmol, 2.07 g) and bromoethane (12.5 mrnol, 1.36
g, 0.93 mL) were added. The reaction  was stirred overnight at 70 C.
Water (3 mL) was added to dissolve the unreacted potassium  carbonate,
and the reaction mixture was then extracted with ethyl acetate (3x 10 mL).
The  organic layers were combined and dried over Na2SO4. After removal
of the solvent, the  crude product was purified by using flash
chromatography (0-30% ethyl acetate/ hexane) to  give the title compound
46 (80% yield). 3. N,N-diethyl-4,6-dimethyl-benzene-1,3-diamine (47)
[0200] To a solution of 46 (1.16g, 4.0 mmol) in 10 mL dichoromethane,
trifloroacetic  acid (5 mL) was added. The reaction mixture was stirred for
2 It. At this point, LC-MS  showed the reaction to be complete. The
reaction was concentrated to remove the solvent  62 WO 2004/110350
PCT/US20041015239  and most of the TFA. The residue was then dried
further in a high vacuum oven over 24 h to  



give the title compound 46 as a TFA salt (100% yield). [0201] Compounds
48 and 49 were synthesized from 47 using similar synthetic  procedures
described above for the preparation of compounds 33 and 34. F.
2-methyl-5-bromophenyl thiourea (50) S o s  NHZ O X HNx NH2  +
N=C=S Acetone HN H 5%NaOH Br I / reflux ' 80C Br Br C  50 51 [0202]
2-methyl-5-bromoaniline (10.8g, 58.4 nunol) and benzoyl isothiocyanate
(9.5g,  58.4 mmol) were combined in acetone and heated to reflux for 30
min. The reaction was  allowed to cool and then poured into stirring ice
water. The mixture was stirred for 15 min,  and then formed a precipitate,
which was filtered and air dried within vacuum for 1 h. The  resulting
yellow powder was then suspended. in a 5% NaOH aqueous solution and
stirred for  18 hat 80 C. The reaction was allowed to cool and then poured
into stirring ice water (400  ml). After stirring on ice for 1 h, the resulting
white solid was vacuum filtered and air  vacuum filter dried for 1 It, to yield
compound 51 as a white solid (10.1g, 71%). LC/MS: [M- H]-= 244.1.
C3H9BrN2S=245.1. 'H NMR (DMSO-d6) 300 MHz S 2.14 (s, 3H), 7.17 (d,
1H,  J=8.4 Hz), 7.31 (d, 1H, J=7.8 Hz) 7.45 (s, 1H), 9.24 (broad s, 1H).
[02031 The following thiourea urea derivatives listed below in Table 2 are
an exemplary  collection of all prepared thiourea compounds. 63 



WO 2004/110350 PCT/US2004/015239  TABLE 2 Compound Urea/
Thiourea Compound Urea/ Thiourea  No. No.  32 s 58 H2N'rs G " H N H ,
H N  34 OH 59 H2N~js s I  H,NH\ I HN 39 60 HZN---( s  HN  0 NH2 / Hx \
3 O\  61 HZN~js  44 ~N \ 5 HNN  Hh NHZ 49 S 62 HZN'r s  N N NHZ HN
H + \ N  J 51 S 63 H2Nrs  



HN NHZ HN N  Br J  52 NH 64 H2N 'r s ~o NH2 HN N  53 F s 65 H2Nys
~N Hx NH2 HN' J /  54 66 "2"rs 0 HN \ .  NNH, "  H CF3~ / 55 HZN N 67
N` /NHi  H is J  64 WO 2004/110350 PCT/US2004/015239  EXAMPLE 3
CONDENSATION OF REPRESENTATIVE ALPHA-BROMOKETONES
WITH  EXEMPLARY THIOUREAS [0204] Representative a-bromoketone
derivatives (0.08 rnmol; see "bromoketone"  



column in Table 3 below) were combined with
4-diethylamino-2-methyl-phenyl-thiourea 67  (0.08 mmol) in I mL DMF
solution. The reaction was stirred at 70 C for 4h -6 h with  optional
vortexing. After cooling to room temperature, the reaction mixture was
directly  injected into a reversed phase HPLC (Gilson 215) using an
acetonitrile/ water/ TFA gradient  in a C18 column to isolate the title
product. Title products were concentrated in vacuo as a  TFA salt. Ny NH,
67 alpha bromoketone 2-aminothiazole  DMF, 70 C, 6h TABLE 3
Bromoketone Title Product LC-MS 10 1 s'.N observed [M+l]= 418.4  1 i {N
calculated [M+l]=  418.6  N 68  12 s " observed [M+l]=432.5  yN N
calculated [M+1]=  NJ 432.6  69 65 



WO 2004/110350 PCT/US200-1/015239  18 ESN N observed [M+l]=432 0
JAN` /~-(Nf 70  24 SYN observed [M+1]= 472.2  a~ 1N calculated [M+1]=
472.4  71 25 e 'S S -r N observed [M+1]= 418.4  calculated. [M+1]= N
418.6  72 26 SYN observed [M+l]= 418.4  N NJ N calculated [M+]]=  418.6
N i  73 [0205] The following
{4-[6-(4-methyl-imidazol-1-yl)-pyridin-3-yl]-thiazol-2-yl}-(2-
methyl-5-pyrrol-1-yl-phenyl)-amine and representative analogs thereof
were prepared in a  similar procedure as described above. Generally, 0.1
nunol of 32 was dissolved in 1 ml DMF  



solution with various alpha bromoketone derivatives (see "bromoketone"
column of Table 4  below). The reaction was stored at 70 C for 6 h. After
cooling to room temperature, the  reaction mixture was purified by
reversed phase HPLC using acetonitrile / water / TFA  gradient and Cl8
stationary phase. The product was isolated and then concentrate to give
the  title compound as a TFA salt. 66 WO 2.004/110350
PCT/1}52004/015239  5 N ANHZ  32 alpha bromoketone aminothiazole
DMF  70 C TABLE4  Bromoketone Title Product LC-MS  10 sr N observed
" ~ [M+1 ]= 412.4  " calculated  [M+1]=412.5  74 12 N observed  N / \' "
[M+1]=427.4  N calculated 



[M+1]= 427.6;  75 20 sN observed  eN, [M+1]=413.4  calculated  [M+1]=
413.5  76 28 s- N observed N " [M+1]=476.2  & 478.2  calculated  [M+1]=
477.4  77 67 WO 2004/110350 PCT/US2004/015239  [0206] Various
representative N, N-diethyl-2,5-dimethyl-N,'-{4-[4-(4-methyl-imidazol-
1-yl)-phenyl]-thiazole-2-yl}-benzene-1,4-diamine compounds and
exemplary analogs thereof  were prepared according to the same
procedure as described above. Representative  bromoketones employed
in this reaction and the resultant title compounds afforded are listed  below
in Table S. N )f Nx NH2  44 alpha bromoketone aminothiazole  



DMF  70C TABLE5  Bromoketone Title Product LC-MS  10 S Ii observed "
{ [M+l]= 432.4  " calculated  ") [M+l]= 432.6  78 20 sY N observed
[1\4+11= 4S3.4  " calculated -Q [M+l]= 433.6  79 23 s observed  N [M+1]=
418.4  " calculated [M+l]= 418.6  80 68 WO 2004/110350
PCT/US2004/015239  102071 Various representative N,
N-di.ethyl-4,6-dimethyl-N'-{4-[4-(4-methyl-imidazol-
1-yl)-phenyl]-tbiazole-2-yl}-benzene-l,3-diau'line compounds and
exemplary analogs thereof  



were prepared according to the same procedure as described above.
Representative  bromoketones employed in this reaction and the resultant
title compounds afforded are listed  below in Table 6. ~~'N NHZ  49  alpha
bromoketone aminothiazole DMF  70C TABLE 6 Bromoketone Title
Product LC-MS  10 sY observed  " N [M+1]=432.3  N calculated  [M+1]=
432.6  81 20 SYN observed  N " [M+l]= 433.4  (}} ri " calculated  I) [M+1]=
433.6  82 23 $ observed  



N " [M+l]=418.4  N calculated rte) [M+1]= 418.6  83 69 WO 2004/110350
PCT/US2004/015239  (0208] Various representative alpha bromoketone
derivatives were combined with  thiourea derivative 34 in a similar
procedure as described above, except that the condensed  product (0.1
nunol, 37.5 mg) was subsequently dissolved in 0.5 mL DMF. Potassium
carbonate (K2C03, 0.2 mmol, 27.6 mg) and bromoethane (0.12 mmol, 13
mg) were added to  the solution. The reaction was stirred overnight at
room temperature. After removal of the  unreacted potassium carbonate,
the reaction mixture was purified by reversed phase HPLC  using
acetonitrile/ water/ TFA gradient and C18 stationary phase to isolate and
then  concentrate the title product. Representative bromoketones
employed in this reaction and the  resultant title compounds afforded are
listed below in Table 7. OH  s HzN H 34 CH,CH, Br/ K_C0, alpha
bromoketone aminothiazole  DMF DMF  70C TABLE 7 



Bromoketone Title Product LC-MS  10 ~ observed  N [M+1]= 405.4  N NJ
D calculated [M+1]= 405.5  84 20 SN observed  N [1\,1+1]= 406.4  N Nl
calculated  [M+1 ]= 406.5  85 23 N observed  &IN / [M+1]= 391.4  N
calculated [M+1]= 391.5  86 70 WO 200-1/110350 PCT/US2004/015239
[0209] Using the similar chemistry described above with different alkyl
bromides, 87  was synthesized (observed [M+l]= 431.4, calculated
[M+11=431:6). N  N 



NJ 87  [0210] Representative thiourea derivatives (see "thiourea" column
of Table 8) were  combined with
2-bromo-1-(4-(4-methyl-piperazin-l-yl)-phenyl)-ethan-l-one 88 in the
preparation of the following representative piperazinyl containing
aminothiazole analogs.  The following exemplary route was employed to
prepare the representative title compounds  illustrated in Table 8. [0211]
Generally, 0.1 mmol of
2-bromo-l-(4-(4-methyl-piperazin-1-yl)-phenyl)-ethan-l- one was dissolved
in 1.0 mL anhydrous N, N- dimethylformamide (DMF) and 0.1 ramol of
thiourea was added. The mixture was heated at 70 C for 4 It with
vortexing. After cooling to  room temperature, the reaction mixture was
directly injected onto a reverse-phase HPLC  column using a gradient of
1-99 % acetonitrile/water/0.05 TFA over 10 minutes. The desired  fraction
containing the title compound was concentrated via speedvac. The purity
of all title  compounds was 95%, as measured by HPLC. 0 Br  N N 88
thiourea aminothiaz  DMF Ole  70 C 71 WO 2004/110350
PCT/US2004/015239  



TABLE 8 Thiourea Title Product Yield LC/MS  (3- " 0.024 b [M+1]+= 385
chlorophenyl) N 62% yield -thiourea ~N \ 01 C2OH21C1N4S =  ,N.J
384.95  89 (2,4- S H 0.028 g= [M+1]+=420  dichloropheny N 67 % yield
1)- thiourea r'N C1 C20H20C12N4S=  INJ 01 419  90 (4-S " 0.028 g=
[M+l]+ = 385  dichloropheny N 72 % yield 1)-thiourea rN C20H21CLN4S=
NJ C1 384.54  91 benzojl,3]dio N" 0.024 g= [M+1]+ = 395  xol-5-yl- 60 %
yield. thiourea C21H22N402S =  N J 394.50 92  (3-methoxy-" 0.034 g=
[M+1]+ = 381  



phenyl)- 92 % yield. thiourea CN  C21H24N4OS =  N ) 380.50  93
(2,3-dihydro- ~NH 0.026 g= [M+l]+ =409  benzo[1,4]dio N 65 % yield.
xin-6-yl)- ~N '  C22H24N4O2S =  INJ j 408.53.  94 (3- ~ > N" 0.033 g=
[M+i]+ =397  methylsulfany - N 82 % yield. 1-phenyl) C21H24NaS2
thiourea 396.58  95 72 WO 2004/110350 PCT/US2004/015239
naphthalen-2- ANN 0.038 b [M+1]+ =401 yl- thiourea N 95 % yield ~J \
C24H24N4S =  iN 400.55  96 



(4-phenoxy- NN 0.026 b [M+1]+ 443  phenyl)- N 60 % yield thiourea N  IN
J / \ C26H26N40S =  44155  97 [0212] Representative thiourea derivatives
(see "thiourea" column of Table 9) were  combined with
2-bromo-l-(4-imidazol-l-yi-phenyl)ethan-l-one 22 in the preparation of the
following representative imidazolyl containing aminothiazole analogs. The
same exemplary  procedure as described above was employed to prepare
the representative title compounds  illustrated in Table 9. 73 WO
2004/110350 PCT/US2004/015239  0 Br  N-J 22 thiourea aminothiazole
OMF 70C TABLE 9 Thiourea Title Product Yield LC/MS  (3-methyl- 0.029
g= [M+l]+= 365  sulfanyl- N 80 % yield 



s  phenyl)- (J C19H16N4S2 =  thiourea N 364.49  98 (3-chloro- " 0.021 g=
[M+1]+=353  phenyl)- N }~ 58 % yield - \ /J ci thiourea ~J CiSH13CN4S =
" 352.84  99 (4- " 0.029- [M+1]+ = 404  diethylamino- 73 % yield 2-methyl-
C23H25N5S =  phenyl)- NJ (--\ 403.55  thiourea 1200  [0213] Pyrrolidinyl
containing analogs were also prepared using a similar procedure as
described above. An exemplary pyrrolidinyl analog, compound 1201, was
prepared by  dissolving 0.1 nunol of
2-bromo-l-(4-pyrrolidin-l-yl-phenyl)ethan-1-one in 1.0 mL  anhydrous DMF
and adding 0.1 mmol of (3-methylsulfanyl-phenyl)- thiourea. The mixture
was heated at 70 C for 4 It with vortexing. After cooling to room
temperature, the reaction  mixture was directly injected onto a
reverse-phase HPLC column using a gradient of 1-99 %
acetonitrile/water/0.05 TFA over 10 minutes. The desired fraction was
concentrated via  



speedvac, and the purity of compound 1201 was 95%, as measured by
HPLC. 74 WO 2004/110350 PCT/1JS2004/015239  S H )-N  ~ N GN I - ~
~ 5\  1201  102141 In addition to thiazole containing analogs, oxazolidone
containing analogs were  also prepared by condensing aryl urea
derivatives with bromoketone derivatives, in a similar  manner as
described above. An exemplary oxazolidone analog,
[4-(4-imidazol-l-yl-phenyl)- oxazol-2-yl]-(4-methoxy-phenyl)-amine 1202,
and exemplary analogs thereof were prepared  by the exemplary route
depicted below. H  N  O N O  H " Br N  NT NH2 + C r O N--/ \ l N  1 54 22
1202 [02151 In this representative procedure, mixed bromoketone (0.2 g,
0.75 mmol) and urea  



(0.375 g, 2.26 nmol) were dissolved in 1.5 mL DMF in a sealed glass tube.
The mixture was  heated at 85-90 C with stirring for 24 h. After the
reaction was cooled to room temperature,  the reaction mixture was
diluted with DMF and injected directly on a reverse-phase HPLC  column
using a gradient of 1-99% CH3CN/ water/ 0.05% TFA over 10 min. The
desired  fraction containing the product was concentrated via speedvac
and further purified by  precipitation from hexane/EtOAc (1:1) to yield
0.140 g (56%) of compound 1202 as a white  solid. Structure was
confirmed by IH NMR in DMSO and LC-MS [M+1 ]= 333. Purity, as
measured by HPLC, was >95%. 75 WO 2004/110350
PCT/US2004/013239  EXAMPLE 4 PREPARATION OF
REPRESENTATIVE THIAZOLES  A. Addition of cyclic moieties and
N-substitution [0216] Various representative N-substituted thiazole
containing compounds were  prepared by the representative route shown
below. Furthermore, this route represents another  procedure by which
cyclic ring moieties were added to representative thiazole compounds.
[0217] In the exemplary route shown below, bromoketone 22 was
condensed with 4- bromo-phenyl thiourea to afford 1203 in similar
procedures as described in Example 3.  Subsequent N-acylation
produced. 1204, whereas subsequent N-alkylation afforded 1205.
Alternatively, heterocyclic rings were further added to 1203 or 1205 to
produce 1209 or 1206  and 1207, respectively. N S N N \  



(80C)30l pyntllne \ / 1203 f er 93% N / 8r  1204 N~ ~ SEMC3I3hNaH
~~Br DMF / NaH/ DMF BO /%  94 r  S " car //~ `\ 120fl  N BINAP C-13 N
Pd2(dba)3 N (i) BINAP I Pd,(dba)3 I NaOtBu/Toluene /90C  NaOtSu (ii)
TFA / Water JMeCN (HPLC conditions)  Toluene /90-0 23 hours ]  $y H  S
r N N 1209  el\ 2n6.X=C ox rN 1207: X=0 N 



76 WO 2004/110350 PCT/US2004/015239 1.
(4-bromophenyl)-(4-(4-imidazol-1-ylphenyl)-thiazol-2-yl)-carbamic acid
tert- butyl ester (1204) [02181 Compound 1203 (400 mg, 1.0 mmol) was
suspended in anhydrous pyridine (5  mL) under an atmosphere of
nitrogen. before addition of di-tent-butyldicarbonate (262 mg, 1.2  mmol).
The reaction mixture was stirred at room temperature for 16 hours
(reaction turned  clear after 5 minutes) before it was poured onto
ice-water. After stirring for 10 minutes, the  mixture was filtered and the
precipitate was dried in suction for 2 hours. Compound 1204  was isolated
as an off-white powder (460mg). Expected mass spectrometry= 497;
observed=  498 [M+l]. 2.
4-brom.ophenyl-(4-(4-imidazol-1-ylphenyl)-thiazol-2-yl)-(2-trimethylsilanyl-
ethoxymethyl)-amine (1208) [0219] Compound 1204 (500mg, 1.26 mmol)
was placed in anhydrous DMF (7mL)  under an atmosphere of nitrogen
prior to addition of NaH (35mg of 95% powder, 1.38  mmol). After stirring
at room temperature for 10 minutes, 2-(trimethylsilyl)ethoxymethyl
chloride (0.25mL, 1.38 mmol) was added. The reaction mixture was stirred
at room  temparature for 3 hours before careful addition of water (50 mL)
and EtOAc (3x 50 mL).  The organic extracts were washed with water
(100 mL), brine (100 mL), dried over MgSO4,  and filtered. Removal of the
solvent in vacuo gave compound 25 as a yellow oil, which  solidified upon
standing (530mg). 1H NMR (300 MHz, DMSO, S in ppm) -0.07 (s, 9H),
0.93  (t, J= 7.8 Hz, 2H), 3.69 (t, J= 7.5 Hz, 2H), 5.32 (s, 2H), 7.11 (s, 1H),
7.44-7.50 (m, 3H),  7.65 (d, J= 6.3 Hz, 211), 7.68 (d, J= 5.7 Hz, 2H), 7.78
(d, J= 0.9 Hz, 1H), 7.97 (d, J= 8.4  



Hz, 2H), 8.30 (s, 1H). Expected mass spectrometry= 527; observed= 528
[M+1]. 3.
(4-(4-imidazol-l-yl-phenyl)-thiazol-2-yl)-(4-piperidin-l-yl-phenyl)-amine
(1209) [02201 In a heat-gun dried vial that was purged with nitrogen,
(+/-)-BINAP (10mg, 0.015  nnnol) was dissolved in anhydrous toluene
(lmL). After 2 minutes, Pd2(dba)3 (3 mg, 0.0025  Hanoi), compound 1208
(53mg, 0.1 mmol), and piperidine (l lug, 0.12 mmol) were added to  the
reaction flask. After stirring at room temperature for 5minutes, NaOtBu
(14mg, 0.14  numol) was added and the reaction mixture was heated at
90 C for 18 hours before passage  through a 0.45 m filter and subsequent
HPLC purification. Compound 1209 was isolated as  abrown oil (1.3mg).
Expected mass spectrometry= 401; observed= 402 [M+l]. 77 W0
2004/110350 PCT/1JS2004/015239  4.
(4-bromophenyl)-ethyl-(4-(imidazol-l-ylphenyl)-thiazol-2-yl)-amine (1205)
[0221] Compound 1203 (200mg, 0.5 mmol) was placed in anhydrous DMP
(7 mL)  under an atmosphere of nitrogen prior to addition of NaH (17 mg
of 95% powder, 0,65  mmol). After stirring at room temperature for 10
minutes, bromoethane (0.05mL, 0.65  mmol) was added, the reaction
mixture stirred at 90 C for 2 hours before water (50 mL) and  EtOAc (3x50
mL) were cautiously added. The organic extracts were washed with water
(100  mL), brine (100 mL), dried over MgSO4, and filtered. Removal of the
solvent in vacuo gave  compound 1205 as a pale yellow solid (200mg).
Expected mass spectrometry= 425;  observed= 426 [M+1]. 5.
N-ethyl-(4-(4-imidazol-l-ylphenyl)-thiazol-2-yl)-(4-piperidui-l-ylphenyl)-
amine (1206) 



[0222] In a heat-gun dried vial that was purged with nitrogen, (+/-)-BLNAP
(10 mg,  0.015 mmol) was dissolved in anhydrous toluene (1 mL). After 2
minutes, Pd2(dba)3 (3mg,  0.0025 mmol), compound 1205 (43mg, 0.1
mmol), and piperidine (11 mg, 0.12 mmol) were  added. After stirring at
room temperature for 5 minutes, NaOtBu (14 mg, 0.14 nmiol) was  added
and the reaction mixture was heated at 90 C for 23 hours before passage
through a  0.45 m filter, and subsequent purification by HPLC. Compound
1206 was isolated as a  brown oil (12 mg). Expected mass spectrometry=
429; observed= 430 [M+1]. 6.
N-ethyl-(4-(4-imidazol-l-yl-phenyl)-thiazol-2-yl)-(4-morpholin-4-yl-phenyl)-
amine(1207) [0223] In a heat-gun dried vial that was purged with nitrogen,
(+/-)-BINAP (10mg, 0.015  mmol) was dissolved in anhydrous toluene
(lmL). After 2 minutes, Pd2(dba)3 (3mg, 0.0025  mmol), compound 1205
(43mg, 0.1 mmol), and morpholine (1 ling, 0.12 mmol) was added.  After
stirring at room temperature for 5minutes, NaOtBu (14mg, 0.14 mmoI)
was added and  the reaction mixture was heated at 90 C for 23 hours
before it was passed through a 0.45 m  filter, and subsequent purification
by BPLC. Compound 1207 was isolated as a brown oil  (21mg). Expected
mass spectrometry= 431; observed= 432 [M+1]. B. Addition of Non-Cyclic
Moieties [0224] In addition to cyclic moieties, non-cyclic functionalities
were added to  representative thiazole compounds after condensation of
brou7oketone derivatives with  thiourea derivatives. As shown in the
exemplary route below, thiazole 1208 was N-alkylated  78 WO
2004/110350 PCT/US2004/015239  to produce 1209. Addition of N,N,
diethyl amine, resulted in 1210, followed by N- 



deprotection to give 1211. \ si- ~~~s o s  N~NH CIC~~ >- N/'  N  N NaH/
DMF Br Br  1208 1209 Si- S  Pd,(dba), S NH  BINAP Or P(t$u)3 N/-- DMP
N ~H IN C,Hs C,H5 N^N f / \ 2M HCI,,m Nye N  to uene, 90c 1210 /-N j
1211 ~ 1.
N*1,N*l-diethyl-4-methyl-N*-3*-{4-[4-(4-methyl-imidazol-1-yl)-phenyl)-
thiazol-2-yl)-N*3 *-(2-trimethylsilanyl-ethoxymethyl)-benzene-1,3-diamine
(1210) [0225] To a dry screw-capped vial containing a stir bar, his
(dibenzylideneacetone)  dipalladiurn (0) (0.066 g, 0.146 mmol), tri
(tert-butyl) phosphine (0.44 ml of a 10% solution  in hexanes, 0.146
mmol), a solution of compound 1209 in dry toluene (1.62 in 15 ml toluene,



2.92 mmol), diethylamine (0.90 ml, 8.76 mmol), and sodium tert-butoxide
(0.420 g, 4.38  mmol) was added together. The vial was flushed with
nitrogen and tightly capped. The  mixture was then stirred in an oil bath at
90 C for 1 hour. The toluene was then removed  under reduced pressure.
The material was then re-suspended in CH2C12 and silica gel. The
CH2C12 was then removed under reduced pressure to absorb the
compound onto the silica gel.  The material was then purified by column
chromatography and eluted with EtOAc/hexanes to  yield product 1210 as
a pale yellow semi-solid (0.842 g, 52%). LC/MS: [M+1]} = 548.4.
C30H41N5OSSi = 547.8. 2. N* 1,N*
l-diethyl-4-methyl-N*-3*-{4-[4-(4-methyl-imidazol-l-yl)-phenyl)-
thiazol-2-yl)-N*3 *-(2-trimethylsilanyl-ethoxymethyl)-benzene-1,3-diamine
(1211) 79 WO 2004/110350 PCT/US2004/015239  [0226] Compound
1210 was dissolved in DMF (5 ml) and aqueous 2 M HCl (5 ml), and
stirred at room temperature for 1.5 hours. The product was then purified
by reverse-phase  HPLC. Pure fractions were combined and concentrated
to dryness under reduced pressure.  The resulting material was dissolved
in CH2C12 (250 ml) and washed 2 x saturated NaHCO3  (100 mL) and lx
brine (100 mL). The organic phase was dried over MgSO4, filtered, and
concentrated under reduced pressure to yield 1211 as a white solid (free
base) (0.610 g, 51%).  LC/MS: [M+H]+ = 418.5. C24H27C5S = 417.5. 3.
Dihydrochloride salt of N* 1,N* 1-diethyl-4-methyl-N*-3*-{4-[4-(4-methyl-
imidazol- 1- yl)-phenyl)-thiazol-2-yl)-N*3
*-(2-trimethylsilanyl-ethoxymethyl)- benzene-1,3-diamine 



[0227] Compound 1211 (free base) (0.610g, 1.46 mmol) was partially
dissolved in  McOH (2 ml). 2M HCl/Et20 (1.46 ml, 2.92 nrmol) was then
added. and the solution cleared.  The solution was concentrated down to
a minimal volume using a stream of nitrogen gas.  Et20 (5 ml) was then
added and the compound was triturated to a white solid, which was
washed with 2x Et20 (5 ml) and dried with a stream of nitrogen. The
material was then re- dissolved in dry EtOH (1.5 ml) with gentle heating.
The mixture was allowed to cool and the  compound crystallized. The
crystals were collected on a filter and washed with 2x Et20 (I  ml) and
dried in vacuo to yield the dihydrochloride salt as an off-white solid (0.320
g, 26%).  LC/MS: [M+1]+ = 418.5. C24H27N5S'2HC1= 490.5. 'H NMR
(DMSO-d6) 300 MHz 61.09  -1.36 (6H, t, J=6.9 Hz), 2.34 and 2.36 (6H,
two s), 3.51 (4H, broad s), 7.42 (2H, t, J=8.4 Hz),  7.57 (1H, s), 7.79 (2H,
d, J=9.0 Hz), 8.07 (111, t, J=1.2 Hz), 8.19 (2H, d, J=9.0 Hz), 8.57 (1H,  s),
9.69 (1H, d, J=1.8 Hz), 9.68 (1H, s). [0228] By using similar procedures
with various bromoketone derivatives and thiourea  derivatives, a
collection of cyclic, non-cyclic, and N-alkylated thiazole containing
compounds were synthesized, including representative compound 1212
below, and its  dihydrochloride salt (0.032 g, 97%). LC/MS: [M+1]+ =
433.4. C24H28N6S.2HC1= 505.5.1H  NMR (DMSO-d6) 300 MHz 60.856
(3H, t, J=7.2 Hz), 1.07-1.23 (5H, m), 2.35 and 2.38 (6H,  two s), 3.43 and
3.54 (4H, two broad s), 7.41 (2H, broad s), 7,73 (1H, s), 8.03 (1H, d, 3=9.0
Hz), 8.24 (1H, s), 8.62 (1H, broad s), 8.75 (111, d, J=8.7 Hz), 9.12 (111, d,
J=1.8 Hz), 9.80  (1H, broad s), 9.90 (1H, d, J=1.5 Hz). 80 WO
2004/110350 PCT/US2004/015239  /`--NH  



N  N N N\)  1212 C. Representative C-linked thiazoles [0229) In addition
to N-linked thiazoles, various C-linked thiazoles were prepared by the
exemplary route shown below. 0  Non  e CI \ \ N H2S/Et H CI H N=1 10
TEA, r.t., / CI  CI Overnight CI DMF, 700C, 6h / N 1213 N J 1214  L
2-(3,4-Dichloro-phenyl)-thioacetamide (1213) [0230] Hydrogen sulfide
(gas) was bubbled into a solution of (3,4-dichloro-phenyl)- acetonitrile
(1.86 g, 10 mmol,1:0 eq)) and triethyl amine (10 mmol, 1 eq) in ethanol
(10 ml)  for about 1 hour. After 1 hour the reaction mixture capped and
stirred at room temperature  overnight. TLC showed that most of nitrile
was converted to thioacteamide. Excess of H2S  was removed by
bubbling nitrogen into the reaction mixture for 30 min. The reaction
mixture was then concentrated and purified by silica gel chromatography
(ISCO system, 30- 60% ethylacetate / hexane) to give the title compound
(1213) (55% yield). 



2. 2-(3,4-Dichloro-benzyl)-4-[4-(4-methyl-imidazole-1-yl)-phenyl]-thiazole
(1214) [0231] The thioacetamide 1213 (0.08 mmol) and
2-bromo-l-[4-(4-methyl-imidazole-l- yl)-phenyl]-ethanone (0.08 Inmol) 10
were dissolved in 1 ml DMF. The reaction was stirred  at 70 C for 6 hours.
After cooling to room temperature, the reaction mixture was directly
injected into a reversed phase HPLC (Gilson 215) using acetonitrile /
water / TFA gradient  and C18 stationary phase to isolate and then
concentrate to give the title product 1214 as a  TFA salt. 81 WO
2004/110350 PCT/IIS2004/015239  EXAMPLE 5 PREPARATION OF
REPRESENTATFVE TRIAZOLYL AND FURANYL  AMINOTHIAZOLE
COMPOUNDS [0232] In the preparation of triazolyl and furanyl containing
compounds, the following  exemplary general route was employed. S R1
1 N R2  / Ra X  1215: X = Br Suzuki 1,3-Dipolar 1216: X = N3  Coupling
Cycloaddition 



s Ri  S N R~ ~ N ~( W R2  R2 ~/ ,  Ra 1217 N-N 1218  Y  /O Ni [0233] The
following route was employed to prepare representative triazolyl
aminothiazole compounds. s  Br EtOH i/\-NH  e +N / NH2 70C 28 75 2 h
1216a N---\  Sodiu dium Ascorbate NN,nj  CuSO4.5H,O t-BuOH OH
1218a  H2O 1. N* l
*-[4-(4-azido-phenyl)-thiazol-2-yl]-N*4*,N*4-diethyl-2-methyl-benzene-
1,4-diamine (1216a) [0234] 4-azido-bromoacetophenone 28 (0.300 g, 1.24
mmol) and (4-diethylamino-2- methyl-phenyl)-thiourea 75 (0.293 g, 1.24
mmol) were combined hl a 20 mL scintillation vial  



containing a stir bar. Anhydrous EtOH (5 nil) was added and the mixture
was heated with  stirring in an oil bath at 65 C for 2.5 hours. A dark, clear
solution resulted. The solution 82 WO 2004/110350 PCT/US2004/015239
was cooled and EtOH was removed under reduced pressure to give a
purple oil, which  crystallized upon standing at room temperature for 2
days to give 1216a as a purple solid  (0.465 g, 99%). %). LC/MS: [M+1]+
= 379.0. C201122N6S= 378.5. 2.
1-(1-{4-[2-(4-diethylan-rino-2-methyl-phenylamino)-thiazol-4-yl]-pheny}-IH-
[1,2,3]triazol-4-yl)-ethanol (1218a) [0235] To a screw capped vial
containing a stir bar, compound 1216a (0.100 g, 0.26  mmol), sodium
ascorbate (0.005 g, 0.026 mrnoI), copper (II) sulfate pentahydrate (0.001
g,  0.0026 mmol), and but-3-yn-2-ol (0.018 g, 0.26 nunol) was added.
Tert-buty alcohol (1 ml)  and water (1 ml) were added to the vial and the
vial wascapped. The mixture was stirred  vigorously for 16 h at room
temperature. The solvent was removed under reduced pressure  and the
resulting residue re-dissolved in DMF (1.5 ml). The product was then
isolated by  reverse-phase HPLC. The pure fraction was concentrated
under reduced pressure to yield  1218a as the ditrflouroacetate salt (0.038
g, 21%). LC/MS: [M+1]+= 449.1. C24H28N60S=  448.5. [0236] The
following procedure was used to prepare a representative furanyl
arninothiazole compound,
N*1*,N*1*-diethyl-N*3*-[4-(4-furan-3-yl-phenyl)-thiazol-2-yl]-4-
methyl-benzene-1,3-diamine (121.7a). [0237]
N*3*-[4-(4-bromo-phenyl)-thiazol-2-yl]-N*1*,N*1*-diethyl-4-methyl-benzen
e- 1,3-diamine (104mg, 0.25mmol) (1215a) was placed in a flask and
toluene:EtOH (4:1,  



12mL:3mL) were added prior to the addition of 3-furyl boronic acid (34mg,
0.30 mmol),  sodium carbonate (80mg, 0.75mmol) and water (1mL). The
reaction mixture was degassed  by bubbling nitrogen through it for 30 min.
Pd(PPh3)4 (29 mg, 0.025 mmol) was  subsequently added and the
reaction mixture was heated at 80 C for 17 h before it was  allowed to cool
to room temperature. EtOAc (3x lOOmL) and water (100 mL) were added.
The organic extracts were washed with water (100 mL), brine (100 mL),
dried over MgSO4,  filtered, and purified by column chromatography (40 g
ISCO cartridge). The title compound  was isolated. as a yellow powder (40
mg, 40%, mass for C24H25N305S, calculated: 403.5,  observed: 404.1
[M+l ]). 83 WO 2004/110350 PCTJJS2004/015239  EXAMPLE 6
Representative Invention Compounds [0238) Table 10 below illustrates
representative compounds which were synthesized  using exemplary
routes described above in Examples 1-5. 84 WO 2004/110350
PCT/US2004/015239  TABLE 10 No. Structure No., SUOGWfB ( Strom
tore  393 381 385111  .~. ~y 386 387 388  389 390 t391  



392 393 394  \ x/ d r\ 395 396 397 85 WO 200411 10350 PCT/U
S2004/015239  TABLE 10 gg 399 400 N  cY 401 402 403  404 405 406
.407 408 409  s N 410 411 412  c 1 \ CIF  86 WO 2004/110350
PCT/US2004/015239  TABLE 10 473 414 415  416 417 418  419 420 421



422 423 424  425 426 427  zoo 87 WO 20041110350
PCT/US2004/015239  TABLE 10 428 // 429 330  431 432 433 - j`- 434
435 436  /-\ 437 438 439 F Ff  440 441 442 88 WO 2004/110350
PCT/US200-I/015239  TABLE 10 443 444 445  446 447 448 err  449 450
ast ~ YJ C~a 1 ~  .452 453 454  ass - 456 457 



CP 89 WO 2004/110350 PCT/US2004/015239  TABLE 10 458 459 460
461 462 463  wr 464 465 466  467 468 469  9YN 470 471 472  90 WO
2004/110350 PCT/US2.004/015239  TABLE 10 473 474 475  476 477
47H  479 480 481  4782 483 484  485 486 487  91 WO 2004/110350
PCT/US2001/015239  TABLE 10 488 489 1 490  



491 92 WO 2004/110350 PCT/US2004/015239 TABLE 10 No. Structure
No. Structure No. Structure  492 493 494  N GI  O\/~ r 1-,7\ 495 496 497
Cla  L-D 498 499 500  501 502 503  Soo 505 506  N I 93 WO
2004/110350 PCT/US2004/015239 TABLE 10 507 508 509  510 511 512
513 514 515  C 



516 517 518  519 520 521  94 WO 2004/110350 PCT/US2004/0 1 523 9
TABLE 10 522 523 524 N 525 526 527  \ G I % ~~ I / -o \ G I /  528 529
530  P 531 532 533  534 535 536  95 WO 2004/110350
PCT/US2004/015239  TABLE 10 537 538 539  540 541 542  543 544
.545  (/ N 546 547 548  549 550 551  96 



WO 2004/110350 PCT/US2004/015239 TABLE 10 552 553 554  f / F  \ F
F / \ F F  555 556 557 /~/ /~~f l J I F / \ / \ ~ ~ ~lJ.I.F f F \ ~ I \ ~ F  \ // \ ~ f I
F 558 559 560 F N / C. / 561 562 563  564 565 560 - o V  97 WO
2004/110350 PCT/US2004/015239 TABLE 10 567 568 569  570 571
"yam 572 1f  r" q 573 574 575  576 577 578  



579 580 581  98 WO 2004/110350 PCT/US2004/015239 TABLE 10 582
583 i 564 //1  \ 585 586 587  ` \ , N \ / 588 589 590  591 592 593  594 595
596  99 WO 2004/110350 PCTIUS20011015 23 9 TABLE 10 597 598 599
600 601 602 603 604 605 50/  606 607 608 609 610 611  C~l 700 WO
2004/1103,50 PCT/US2004/015239 



TABLE 10 612 613 14  615 616 617  \ / F  0o / \F 618 618 620  621 .622
623  624 625 626  G 101 WO 2004/110350 PCT/1JS2004/015239 TABLE
10 627 628 629  d d d  630 631 632  633 634 636  636 637 638  639 640
641 102 WO 2004/110350 PCT/US2004/015239 TABLE 10 642 643 644  



645, 646 \\/ 647 {\/  N_a 648 649 650 o\ % LI  651 652 653 654 655 656 C
103 WO 2004/110350 PCT/US2004/015239 TABLE 10 657 658 659  660
661 662  \\ A 663 664 665  666 667 668  669 670 671   104 WO
2004/110350 PCT/US2000/015239 TABLE 10 672 673 674  675 676 677
- 



v 678 679 6a0  681 682 683  684 685 686  a__- _.NNNNNN-~ a 705 WO
2004/110350 PCT/US2004/015239 TABLE 10 sal ssa 689  690 691 692
J1~-ll \ 11 \'"~ 693 694 695  696 697 696  699 700 701  106 WO
2004/110350 PCT/US2004/015239 TABLE 10 702 703 704  ~ 11 )-"Y~ ~ i
\ Nl  705 706 707  _ N 708 709 710  ~/ o a 



d~ nzp~  711 712 713 714 715 716 ~y  ~ / Lo 107 WO 2004/110350
PCT/US2004/015239 TABLE 10 7^,7 718 719  720 721 722 cff  C 723
724 725  CF 0  726 727 728  729 730 731 108 WO 2004/110330
PCT/US2004/013239 TABLE 10  732 77=3 734  735 736 737  /00 738
739 740  



741 742 743  G 744 745 \y'' 746 109 WO 2004/110350
PCT/US2004/015239 TABLE 10 747 748 749  750 751 752  753 754 755
756 757 758  759 760 761  110 WO 2004/110350 PCT/US20041015239
TABLE 10 762 763 764  765 766 767  768 769 77C  cl, 771 772 773  774
775 776  / fu FF T' / CI ~ O 111 



WO 2004/110350 PCT/US2004/015239 TABLE 10 777 778 779 Cl / / FF
780 781 782  I _ 783 784 785  786 787 788  V A / V / 789 790 791  V A / V
/  112 WO 2004/110350 PCT/US2004 /0 1 523 9 TABLE 10 792 793 794
795 796 797  798 799 800  \ ~~ r1dl 891 802 803  804 805 806  o \ / J 113
WO 2004/110350 PCT/US2004/015239  



'1 ABLE 10 807 808 809  810 \\/ 8N 812  N NN ( / 813 814 815  ,~ /ry / \ _
/ \ NNN o  816 817 818  cp N  819 820 821 114 WO 2004/710350
PCT/U52004/015239  TABLE 10 822 823 824 0 \/  825 826 827 ~} I  828
829 830  831 832 833  834 835 836 115 WO 20011110350
PCT/US2001/015239 TABLE 10  



837 116 WO 2004/110350 PCT/1JS2004/015239  TABLE 10 No.
Structure No. Structure No. Structure  838 839 840  n' / Eti~ COe 841 842
843  844 845 846  84i 848 849 .  S50 851 852 1.17 WO 2004/110350
PCT/US2004/015239  TABLE 10 853 854 855  856 857 858  859 860 86,
f ~1 862 863 864  865 866 867  118 WO 2004/110350
PCT/US2004/015239  TABLE 10 



868 _ 869 870 ..  p x  w,. H71 872 873  874 875 876  177 878 - 879  880
881 B82  119 WO 200-1/110350 PCT/US2004/015239  TABLE 10 883
884 885  ~" r f<  886 887 888  889 898 891 cam'' 892 893 894  895 896
897  120 WO 2004/110350 PCP/US2004/075239  TABLE 10 898 8991
900  901 902 903  404 905 906  



907 908 909  p ~ rJ 990 911 912  121 WO 2004/110350
PCT/US2004/015239  TABLE 10 913 914 915  916 917 918  919 910 921
922 923 924  925 926 927  122 WO 2004/110350 PCT/OS2004/015239
TABLE 10 92B 929 930  539 932 933  934 935 936  937 938 939  940
941 g42 ie  123 WO 2004/110350 PCT/US2004/015239  



TABLE 10 943 944 945  Jl~  946 947 948  949 950 951  952 953 954 Ile
955 956 957  124 WO 2004/110350 PC /US2004/015239  TABLE 10 958
959 960  961 962 963  964 965 966  967 123 WO 2004/110350
PCT/US200-4/015239  EXAMPLE 7 ELISA Assay to Assess A[3
Modulation [0239] Compounds were evaluated for activity in modulating
A[342 and A(340 levels in  the extracellular medium using the following
sandwich ELISA assay. A. Preparation of cells [0240] An APP-expressing
neuroblastoma cell line was generated by stably transfecting  



human SH-SYSY cells obtained from ATCC (accession no. CRL-2266)
with DNA encoding  human APP751 contained in vector peDNA.1. Cells
were plated in 384-well plates (-20,000  SH-SY5Y-APP transfected cells
per well) and allowed to adhere for at least 18 hours. The  cells were then
washed in media (DMEM, 10% FBS, 100 units/ml penicillin, 0.1 mg/ml
streptomycin), and 30 l of media was added containing an appropriate
concentration of  compound. B. Calculation of potency of compounds
[0241] Compounds were suspended in DMSO (vehicle). Initial assays to
determine  whether a compound had activity in reducing A1342 level of
the extracellular medium were  conducted using a single concentration of
compound, i.e., 30 M. Compound was added to  cells and the cells were
incubated in the presence of compound for 18-22 hours. If the A(342  level
of the extracellular medium (as assessed by sandwich ELISA described
below) of cells  contacted with this concentration of a compound was less
than about 60% of the level of  extracellular medium of cells contacted
with vehicle only (negative control), then the  compound was assayed at a
range of concentrations to determine its potency (i.e. its IC50  value) for
reduction of A(342 levels and A1340 levels. [0242] To determine the
potency of a compound in reducing A[342 level of the  extraceliular
medium, cells were treated with six different concentrations (differing by'/2
log  dilutions) of compound, and the concentration at which reduction of
AP42level was half of  the maximum reduction in AP342 level was
calculated. [0243] Likewise, to determine the potency of a compound in
reducing A(340 level of the  extracellular medium, cells were treated with
various concentrations of compound, and the  126 



WO 2004/110350 P'CT/US2004/015239  concentration at which reduction
of Aj340 level was half of the maximum reduction in A(340  level was
calculated. [0244] To determine the degree of selectivity of a compound
for reducing Aj342 level of  the extracellular medium relative to reducing
Aj340 level of the extracellular medium, the  potency of the compound for
reduction of Aj342 level was compared to the potency of the  compound
for reduction of A(340 level, and expressed as fold selectivity. If the A(340
level of  the extracellular medium was not reduced greater than 50%, the
highest concentration of  compound tested. (e.g., 30 M) was used in the
calculation. C. ELISA assay to assess Aj3 levels [0245] Aj3 levels of the
extracellular medium were assessed by sandwich ELISA assays  of
supernatant from the wells of the tissue culture dish using A(342- or
Aj340-selective  antibodies as capture antibodies. Prior to running the
immunoassays, white microtiter 384- well plates were coated overnight
with 25 1 of -5 g/ml solution of either Aj342- or A(340- selective
monoclonal antibody in TBS. [0246] For assessing Aj342levels in the
supernatant of a sample, the Aj342-selective  monoclonal antibody A3 87,
raised against amino acids 35-42 of Aj3 (see WO 04/018997) was  used in
the first reaction in the sandwich assay (primary or capture antibody). For
assessing  A040 levels in the supernatant of cells, the Aj340-selective
monoclonal antibody B 113, which  recognizes amino acids 30-40 of AD
(see WO 04/018997) was used in the first reaction of the  sandwich assay.
[0247] The secondary antibody used in the sandwich assay, B436 which
was raised  against amino acids 1-12 of of Aj3 (see WO 04/018997), is
reactive with both A1340 and A042  



peptides. The secondary antibody, which was used as the detection
antibody, was conjugated  to alkaline phosphatase, and the presence or
absence of antibody binding was determined by  luminescence of a
substrate that emits light in the presence of alkaline phosphatase, i.e.,
CDP-Star chemilununescence substrate (Applied Biosciences). [0248]
Following overnight coating with the capture antibody at 4 C, the assay
plates  were blocked with 50 l of 1% BSA/TBS, Fraction V (Sigma, St.
Louis, MO). Assay plates  containing cells were washed three times with
50 gl of TBS/0.1% Tween-20, and then 127 WO 2004/110350
PCT/US2004/015239  supernatant from the wells of the tissue culture
plates was transferred to the antibody-coated  plates (20 ul of supernatant
was added to plates coated with A(342-selective antibody, and 10  ul of
supernatant was added to plates coated with Aj340-selective antibody).
The assay plates  were incubated with cell supernatant for 2 hours at
room temperature. Plates were then  washed three times with 50 ul of
TBS/0.1% Tween-20. After washing, wells were incubated  with 25 ul of
anti-A(31_12 conjugated to alkaline phosphatase (-0.5 ug/ml in 1% TBS)
for 2.5  hours at room temperature. Wells were washed three times with
50 ul of TBS/0.1 % Tween- 20 and 25 i of CDP-Star chemiluminescence
substrate (Tropix, Inc.) was added and  incubated for 20 minutes at room
temperature. Luminescence was quantified on an Analyst  HT (Molecular
Devices Corp.). [0249] The data showed acceptable signal to background
(-7-20 fold) with the positive  control wells clearly distinguishable from the
vehicle controls. The assay for A(342 peptide  had a large linear range,
about 75-2000 pg!well, high dynamic range, about 3-30 fold over
background in linear range (signal:background), low sensitivity limit, less
than about 20  



pg/well, and selectivity for A(342, at least about 1000-fold selectivity for
AP42 over other A(3  peptides, making the method highly amenable to
high-throughput screening for compounds  that modulate A(342 levels.
[0250] Table 11 below shows representative compounds provided herein
that show  activity in the above described in vitro assays for A042- and/or
A(340- lowering activity.  Potency data for the representative compounds
are denoted as follows: A= <0.2 uM; B= 0.2  jM- 1.0 uM; C= 1.1 jM- 5.0
uM; D= 5.1 M- 10 uM; E= 10.1 PM- 30 uM; F= detectable  A(340- lowering
activity at a concentration of about 30 uM. [0251] Table 12 further
illustrates representative compounds provided herein that show  A(342-
and/or A040- lowering activity at a concentration of about 30 uM. 128 WO
2004/110350 PCT/US20041015239  TABLE 1 l No. Structure Ab42 No.
Structure Ab42  Potenc Potency  101 102  C 103 104  D \o I ~~ C  105
106  C 107 108  / \ o 



E D  109 110 I v'   r r N E D  129 WO 2003/110350 PCT/US2003/015239
TABLE 11 Ab42 A642 No. Structure potent No. Structure potent  111 112
113 114  A y~ D e   115 116 t \ so- C 117 116  D  119 120 PQ,  ~~a11 130
WO 2004/1103-50 PCT/US2004/01-5239  



TABLE 11 No. Structure Ab42 No. Structure Ab42  Potenc Potency  121
122  D 123 124  E / / \ o D  125 126  127 128 \ ~ I  129 130  , 41, ~Br E
131 WO 2004/110350 PCT/US2004/015239 TABLE 11 No. Structure
Ab42 No. Structure f+b42  Potenc Potency  31 132 E E  133 134 B C  135
136 1 ~ ~ I 



E  \ / / aryl 137 138  C e E  139 140 D  132 WO 2004/110350 PCT/U 5
290 4/0 15 23 9  TABLE 11 No. Structure Ab42 No. Structure Ab42
Potency Potency  141 142 5 / C l/, '~ry)~ i ~ C  lam' _ \ 143 144  145 148  I
/ ~ G \ 147 148  C ~ B  149 150 \ 0 1 c  o\  133 



WO 2004/110350 PCT/US2004/015239  TABLE 11 No. Structure Potency
No. Structure potent  151 152  8 E 153 154 a E  55 156 C  157 158  158
16D ry QQ C~ ~  c/ D 134 WO 2004/110350 PCT/US2004/015239
TABLE 11 No. Structure Ab42 i Ab42  Potency- No. Structure potent  161
162 C  J , 163 164  165 .166  



167 168  1 ~ 169 170 kl- N ~ ~ N C  N 135 WO 2004/110350
PCT/US2004/015239  TABLE 11 No. Structure potent No. Structure
potent  171 172  ~ N C C 173 174  175 176  E D 177 178 \ G  II~''7\ \ l C E
179 186 S N N /\ 5Y N  ( N N 



/ B 1NI1 0p  CNN N  N  N.  136 WO 2003/110350 PCT/US2004/015239
TABLE 1I No. Structure Potency No. Structure Potency  181 182  / E E
183 (/oC E 137 WO 2004/110350 PCT/1JS20041015239  TABLE 11 N.
Structure A NO' Structure  184 185  r t( ~ a C A  186 187 c  



188 189 rG~  c ~ ~ C  190 191 t'~ 6N C  192 193 D c E  194 195 c\ C E
196 197  138 WO 2004/110350 PCT/US2004/015239  TABLE 11 198 199
200 201  202 203  204 205  206207  208 209  210 }-/p( 219 ~f\\f''' C ` ~\ E
139 WO 2004/110350 PCT/US2004/015239 
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222 223 I I X-~ o  224 225 140 WO 2004/110350 PCT/US2004/015239
TABLE 11 226 227 I  228 (~-k 229  230 231  232 233  234 235  236 237
236 239  C C 



111~~~  141 WO 2004/110350 PCT/US2004/015239  TABLE 11 240 241
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142 WO 2004/110350 PCT/US2004/015239  TABLE 11 254 255  256 257
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2621 263  y B 264 265  266 267  ~ \ p c 143 WO 2004/1.10350
PCT/US2004/015239  TABLE 11 268 269  270 271  272 273  lp )DI 274
275  C C  276 277  A 27fl 279  /~ B H  l1 280 281 144 WO 2004/110350
PCT/US2004/015239  TABLE 11 
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A  292 293 {!qy  294 29s J  " P A [ _\ T A 145 WO 2004/110350
PCT/US2004/01>239  TABLE I! 296 297  G'am' ) A f A  296' 299 B B  G d
300 301  



302 303  fl A 304 305  306 307  A C -4, 1 308 309  ~p~P s A  146 WO
20041110350 PCT/US2004/015239  TABLE 11 310 311  312 313  8 "~vi
A 314 313  A A  316 317  318 319  320 321 Cl~~ A ~ 8  322 323  C C 'cr  



147 WO 2004/110350 PCT/US2004/015239  TABLE 11 325  q Y C  326
327 A A  328 329 d B l'' E  330 331 332 333  334 335  A A 336 337  A A
148 WO 2004/110350 PCT/US2004/015239  TABLE 11 338 339 P~  P
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A A  344 345 a c ~ / o  ~ S3  S 346 347  348 349  A F 350 351  A I A 149
WO 2004/110350 PCT/US20011015239 TABLE 11  352 150 WO
2004/110350 PCT/US2004/015239  TABLE 12 No. No.  Structure
Structure  33 354 1 / ~ o\ N  355 356 



N  35? 358  359 360  361 362 ~Q,  \J / 151 WO 2004/110350 PCT/US2
00 4/0 1 5239  TABLE 12 No. Structure No. Structure  363 364  365 366  \
c 367 368  369 370  379 372 152 WO 2004/110350 PCT/US2004/015239
TABLE 12 No. Structure No. Structure  373 374 ~~~  375 376  377 378  



379 380 I \ ~Y I 381 3g2  ~Ir \ 153 WO 2004/110350
PC17US2004/015239  EXAMPLES Assessment of Compound
Cytotoxicity [0252] To assess compound cytotoxicity, supernatant of cells
treated with compound, as  described in Example 7 above, was removed,
and a solution containing 10% by volume of the  cell viability indicator dye
AlamarBluerm (Biosource, San Diego) was added. Cells were  incubated
for 3 It at 37 C, after which fluorescence was read on a CytoFluor (Applied
Biosystems) spectrophotometer, using a 530-nm excitation filter and
580-mn emission filter.  Cells treated with compounds shown in Table 11
exhibited less than 40% decrease in  AlamarBiue fluorescence relative to
control cells. EXAMPLE 9 FRET Assay to Assess A[3 Modulation [0253]
Compounds were evaluated for activity in modulating A(342 and A(340
levels in  the extracellular medium using a homogeneous time-resolved
fluorescence (HTRF) assay as  follows. [0254] SH-SYSY-APP cells were
plated and treated with compounds as described in the  above Example,
except that to determine compound potency, cells were treated with 11
different concentrations of compound, in quarter-log intervals, typically
with a maximum  



concentration of 1, 3 or 10 M. For the HTRF assay, either 5 or 10 d of
supernatant from  treated cells was added to 10 or 15 1 of labeled
antibody pairs, for a total volume of 20 l,  and incubated for 20-24 hours at
4 C. The labeled antibody pairs were either 8000 pg  B436-XL665 and
400 pg B113 Europium, for assessing A{340 levels, or 8000 pg B436-
XL665 and 400 pg A387 Europium, for assessing A[342 levels, diluted in
50mM NaPO4,  0.2% BSA, 0.5M KF, pH 7. The fluorescence was read on
a BMG Rubystar at 620nm and  665nm. To prepare a concentration
response curve, the ratio of the reading at 665/620nm for  each
concentration was determined and plotted as a percentage of the reading
of untreated  cells, and the concentration at which reduction of A]342 or
A[340 level was half of the  maximum reduction was calculated as the
compound potency. 154 WO 2004/110350 PCT/13S2004/015239  [0255]
The invention illustratively described herein may be practiced in the
absence of  any element or elements, limitation or limitations which is not
specifically disclosed herein.  The terms and expressions which have
been employed are used as terms of description and  not of limitation, and
there is no intention that in the use of such terms and expressions of
excluding any equivalents of the features shown and described or portions
thereof, but it is  recognized that various modifications are possible within
the scope of the invention claimed.  Thus, it should be understood that
although the present invention has been specifically  disclosed by
preferred embodiments and optional features, modification and variation
of the  concepts herein disclosed may be resorted to by those skilled in
the art, and that such  modifications and variations are considered to be
within the scope of this invention as defined  by the appended claims. 



[0256] The contents of the articles, patents, and patent applications, and
all other  documents and electronically available information mentioned or
cited herein, are hereby  incorporated by reference in their entirety to the
same extent as if each individual publication  was specifically and
individually indicated to be incorporated by reference. Applicants  reserve
the right to physically incorporate into this application any and all materials
and  information from any such articles, patents, patent applications, or
other documents. [0257] The inventions illustratively described herein may
suitably be practiced in the  absence of any element or elements,
limitation or limitations, not specifically disclosed  herein. Thus, for
example, the terms "comprising "including," containing", etc. shall be  read
expansively and without limitation. Additionally, the terms and expressions
employed  herein have been used as terms of description and not of
limitation, and there is no intention  in the use of such terms and
expressions of excluding any equivalents of the features shown  and
described or portions thereof, but it is recognized that various
modifications are possible  within the scope of the invention claimed.
Thus, it should be understood that although the  present invention has
been specifically disclosed by preferred embodiments and optional
features, modification and variation of the inventions embodied therein
herein disclosed may  be resorted to by those skilled in the art, and that
such modifications and variations are  considered to be within the scope
of this invention. [0258] The invention has been described broadly and
generically herein. Each of the  narrower species and subgeneric
groupings falling within the generic disclosure also form  155 WO
20041110350 PCT/US2004/015239  part of the invention. This includes
the generic description of the invention with a proviso or  



negative limitation removing any subject matter from the genus,
regardless of whether or not  the excised material is specifically recited
herein. [0259] In addition, where features or aspects of the invention are
described in terms of  Markush groups, those skilled in the art will
recognize that the invention is also thereby  described in terms of any
individual member or subgroup of members of the Markush group.  [0260]
Other embodiments are set forth within the following claims. 156 WHAT IS
CLAIMED IS: 1. A compound having a structure corresponding to Formula
(I):  (A)-LA-(B)-LB-(C)-LC-(D)  (I) and pharmaceutically acceptable salts,
and prodrugs thereof, wherein:  A is: CE E E  I E-E  wherein each E is
independently N, NR, C, CR', S, or 0 provided that no more  than three E's
are heteroatoms; R is hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted  alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted alkoxy,  substituted or unsubstituted
alkylamido, substituted or unsubstituted alkylamino,  substituted or
unsubstituted cycloalkyl, or substituted or unsubstituted aryl; 



each R1 is hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or  unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted  alkoxy, substituted or unsubstituted
alkylamido, substituted or unsubstituted alkylamino,  substituted or
unsubstituted amino, substituted or unsubstituted cycloalkyl, or substituted
or unsubstituted aryl; or A is: M I -tj  MM/M wherein each M is
independently selected from CRI or N, provided that no more  than three
M's are N; and 157 WO 2004/110350 PCT/US2004/015239  B is: G-G  G
G  G-G  wherein each G is independently CR2 or N. provided that no
more than three G's are N; each R2 is independently selected from
hydrogen, halogen, substituted or  unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or  unsubstituted alkynyl, substituted or
unsubstituted allcoxy, substituted  or unsubstituted alkylamido, substituted
or unsubstituted allcylamino,  



substituted or unsubstituted amino; or B, together with A, forms a fused
ring system;  C is: R3  \J-' K <~ IK  I-L wherein J is selected from the
group consisting of CR3, 0, S, N, and NR;  each I{. is independently N,
NR, C, or CR3; each R3 is hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or  unsubstituted cycloallcyl, substituted or
unsubstituted aryl, substituted  or unsubstituted heteroaryl, or substituted
or unsubstituted alkoxy, with  a proviso that when C is R3 S\ A R3 is not
-NH;  158 WO 2004/110350 PCT/US2004/015239  or C is: p  wherein
each M is independently selected from CR' or N, provided that no  more
than three M's are N; D is: CE  



E E  E-E  wherein each E is independently N, NR, C, CR', S, or 0 provided
that no more than four E's are hetero atoms;  or D is: M-ZI  M/wherein
each M is independently selected from CR5 or N, provided that no more
than  three M's are N; each R5 is independently selected from hydrogen,
halogen, substituted or  unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or  unsubstituted alkenyl, substituted or unsubstituted
alkoxy, substituted or  unsubstituted cycloalkyl, substituted or
unsubstituted heterocycle, substituted  or unsubstituted aryl, substituted or
unsubstituted heteroaryl, or substituted or  unsubstituted amino, or
substituted or unsubstituted alkylamino; LA is optional, and when present,
is a covalent bond or a linker selected from the  group consisting of-C=C-,
-C--C-, -(C(R')2)1-, -0-, -0-(CR'2)1-, -S-, -NR'-,  -NH-(CR'2)i , -N=N-,
-C(O)-, -C(O)NR'-, -0-C(O)-, -0-C(O)-0-, -O-C(0)- NR'-, -NR'-C(O)-,
-NR'-C(O)-O-, -NR'-C(O)-NR'-, -S-C(O)-, -S-C(O)-O-,  159 WO
2004/110350 PCT/US20041015239  -S-C(0)-NR'-, -S(O)-, -S(0)2-,
-0-5(0)2-, -0-S(0)2-0-, -0-S(0)2-NR'-,  -0-5(0)-, -0-S(O)-0-, -0-S(O)-NR'-,
-0-NR'-C(O)-, -0-NR'-C(O)-O-,  -0-NR'-C(O)-NR'-, -NR'-O-C(O)-,
-NR'-O-C(O)-0-, -NR'-O-C(O)-NR'-,  



-0-NR'-C(S)-, -0-NR'-C(S)-0-, -0-NR'-C(S)-NR'-, -NR'-O-C(S)-,
-NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR'-,
-NR'-C(S)-, -NR'-C(S)-O-, -NR'-C(S)-NR'-, -S-S(0)2-, -S-S(0)2-0-, -S-
S(0)2-NR'-, -NR'-O-S(O)-, -NR'-O-S(O)-O-, NR'-O-S(O)-NR'-,
-NR'-O-S(0)2-, -NR'-O-S(O)2-0-, -NR'-O-S(0)2-NR'-, -0-NR'-S(O)-,
-0-NR'-S(O)-O-, -0-NR'-S(O)-NR'-, -0-NR'-S(0)2-0-, -0-NR'-S(O)2-NR'-,
-0-NR'-S(0)2-, -0-P(O)(R')2-, -S-P(O)(R')2-, and NR'-P(O)(R')2-, wherein
each R' is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted allcenyl, substituted or unsubstituted alkynyl,
or  substituted or unsubstituted cycloalkyl, and z is 1-10; LB is a covalent
bond or a linker selected from the group consisting of -C=C-, -C=C-,
-(C(R')2)Z , -0-, -0-(CR'2)~-, -5-, -NR'-, -NH-(CR'2)= , -N=N-, -C(O)-, -
C(O)NR'-, -0-C(O)-, -0-C(O)-0-, -0-C(O)-NR'-, -NR'-C(O)-,  -NR'-C(O)-O-,
-NTR'-C(O)-NR'-, -S-C(O)-, -S-C(O)-O-, -S-C(O)-NR'-,  -S(O)-, -S(0)2-,
-0-S(0)2-, -O-S(0)2-0-, -0-S(0)2-NR'-, -0-S(O)-,  -0-S(O)-0-, -0-S(O)-NR'-,
-O-NR'-C(O)-, -O-NR'-C(O)-O-,  -0-NR'-C(O)-NR'-, -NR'-O-C(O)-,
-NR'-O-C(O)-O-, -NR'-O-C(O)-NR'-,  -0-NR'-C(S)-, -0-NR'-C(S)-O-,
-0-NR'-C(S)-NR'-, -NR'-O-C(S)-,  -NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-,
-0-C(S)-, -0-C(S)-0-, -0-C(S)-NR'-,  -NR'-C(S)-, -NR'-C(S)-O-,
-NR'-C(S)-NR'-, -5-5(0)2-, -S-S(0)2-0-, -S- S(0)2-NR'-, -NR'-O-S(O)-,
-NR'-O-S(O)-0-, -NR'-O-S(O)-NR'-,  NR'-O-S(0)2-, -NR'-O-S(0)2-0-,
-NR'-O-S(0)2-NR'-, -0-NR'-S(O)-,  -0-NR'-S(0)-O-, -0-NR'-S(O)-NR'-,
-0-NR'-5(0)2-0-, -0-NR'-S(0)2-NR'-,  



-0-NR'-S(0)2-, -0-P(O)(R')2-, -S-P(O)(R')2-, and NR'-P(0)(R')2-, wherein
each R' is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted allcenyl, substituted or unsubstituted alkynyl,
or  substituted or unsubstituted cycloallcyl, and z is 1-10; Lc is -0-, -5-,
-S(O)-, -S(0)2-, -NR-, -C(O)-, -(C(R')2)z-, or -C(S)-;  160 WO 2004/110350
PCT/US2004/015239  M /M 2 C  with a proviso that when A is M\M~M ,
LA is not -C(O)NH-, -CH2NH-, -CH2-O-, or  -C(O)N(CH3)-; and said
compound of Formula (1) is not  s  N N /~I OMe  CN> N 2. The compound
of claim 1, wherein A, to ;ether with B, forms a fused ring system.  3. The
compound of claim 1, wherein B, together with C, forms a fused ring
system.  (RSId 4. The compound of claim 1, wherein D is 60- and d is 0-5.
5. The compound of claim 4, wherein each R5 is independently selected
from the group  consisting of halogen, substituted or unsubstituted CI-C5
alkyl, substituted or  



unsubstituted CI-C5 alkoxy, substituted or unsubstituted five to
six-membered  heteroaryl, substituted or unsubstituted amino, and
-N(R'')2 wherein each R" is  independently a substituted or unsubstituted
CI-C5 alkyl or C3-C10 cycloalkyl. 6. The compound of claim 5, wherein D,
together with R5, forms a fused ring system.  161 WO 2004/110350
PCT/US2004/015239  7. The compound of claim 4, wherein D is Ifj R5 R3
Rs  Rs \ I \ I ~ I Rs R5 , or Rs "'& 8. The compound of claim 7, wherein
each R5 is independently selected from the group consisting of halogen,
substituted or unsubstituted C1-C5 alkyl, substituted or  unsubstituted
C1-C5 alkoxy, substituted or unsubstituted five to six-membered
heteroaryl, and -N(R")2 wherein each R" is independently a substituted or
unsubstituted Cl-C5 alkyl or C3-C10 cycloalkyl. 9. The compound of claim
1, wherein Lc is -NH-.  10. The compound of claim 1, wherein C is R3 /~\K
11. The compound of claim 10, wherein C is  R3  N ~S~ 



N  12. The compound of claim 11, wherein C is  R3 S N  162 WO
2004/110350 PCT/US2004/015239  13. The compound of claim 10,
wherein C is selected from R  P\O R\N  or 14. The compound of claim 1,
wherein B is  /-1  G\ -G  (R2)b and b is 0-2. 15. The compound. of claim
14, wherein B is selected from Q' N\---N  (R2)b (R2)b , or (R2)b  16. The
compound of claim 15, wherein B is selected from N N (R2)b  N Y  



(R2)b (R2)b , or 17. The compound of claim 16, wherein each R2 is
independently selected from halogen  or substituted or unsubstituted
Cl-C5 alkyl. 18. The compound of claim 1, wherein A is  163 WO
2004/110350 PCT/US2004/015239  N R'  wherein F is CH or N. 19.. The
compound of claim 18, wherein R1 is halogen or substituted or
unsubstituted Cl- C5 alkyl. 20. The compound of claim 1, having a
structure corresponding to Formula (II):  H  R3 N L (R)d  (R2)e K O Y  /~-~
K G  G  EE, G  I \E E 



(II).  21. The compound of claim 20, having a structure corresponding to
Formula (III):  H  RRR3 (R2)b UO-(R5)d  N  G E E, \-G  E /E ~E (III).  164
WO 2004/110350 PCT/US2004/015239  22. The compound of claim 21,
having a structure corresponding to Formula (IV):  R3 S H -(R$)d  Ir UD
(RZ)b N G E~E, G  E E~, E (IV).  



23. The compound of claim 22, having a structure corresponding to
Formula (V):  R3 6 H N  , UO- (RS)d  (R2)b N G\/ E " E/  EO/E  E (V)  24.
The compound of claim 23, having a structure corresponding to Formula
(VI):  R3 9 H (R)d  (RZ)b G  R1 N N  X /E  Ri (VI)  165 WO 2004/110350
PCT/1752004/015239 25. A composition comprising a compound of claim
I and a pharmaceutically acceptable  



carrier. 26. A kit comprising a compound of claim I and instructions for
use. 27. A method of modulating amyloid-beta (A(3) levels, comprising
contacting a source of  amyloid precursor protein (APP) or fragment
thereof and/or A[3 with an effective amount of a  compound having a
structure corresponding to Formula (VII): (At-LAI)o-i-(Bi)-Lsi-(Ci)-Lcj-(DI)
(VII)  and pharmaceutically acceptable salts, and prodrugs thereof,
wherein: At is optional, and when present is a five or six-membered
substituted or  unsubstituted cycloalkyl, heterocyclyl, aryl, heteroaryl,
cycloalkylene,  heterocyclylene, arylene, or heteroarylene; BI is a five or
six-membered substituted or unsubstituted cycloalkylene,
heterocyclylene, arylene, or heteroarylene; or B, together with A, forms a
fused ring system; Cl is a five or six-membered substituted or
unsubstituted arylene or heteroarylene;  Di is a five or six-membered
substituted or unsubstituted aryl, heteroaryl, arylene, or  heteroarylene;
and LAI is optional, and when present is a covalent bond or a linker;  each
of LBl and Lci is independently a covalent bond or a linker;  166 WO
2004/11035O PCT/US20 04/0 1 523 9  wherein said compound of
Formula (VII) modulates A(3 levels. 28. The method of claim 27, wherein  



A, is optional, and when present is: iI wherein each E is independently N,
NR, C, CR1, S, or 0 provided that no more than four E's are heteroatoms;
R is hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted  alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted aikylamido,  substituted
or unsubstituted alkylamino, substituted or unsubstituted  cyeloalkyl, or
substituted or unsubstituted aryl; each R' is hydrogen, halogen,
substituted or unsubstituted alkyl, substituted or  unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted  or unsubstituted alkoxy,
substituted or unsubstituted alkylamido,  substituted or unsubstituted
alkylamino, substituted or unsubstituted  amino, substituted or
unsubstituted cycloalkyl, or substituted or  unsubstituted aryl; or Al, when
present is:  MM  MM/M  wherein each M is independently selected from
CR1 or N, provided that no more than three M's are N; and  B1 is: 167
WO 2004/110350 PCT/US2004/015239  G-G 



G G  G-G  wherein each G is independently CR2 or N, provided that no
more than three G's are N; each R2 is independently selected from
hydrogen, halogen, substituted or  unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or  unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted  or unsubstituted alkylanlido, substituted
or unsubstituted allcylamino,  substituted or unsubstituted amino; Ct is: R3
K  \J\ K  wherein J is selected from the group consisting of CR3, 0, S, N,
and NR;  each K is independently N, NR, C, or CR3; and R3 is hydrogen,
halogen, substituted or unsubstituted alkyl, substituted or  unsubstituted
cycloallcyl, substituted or unsubstituted aryl, substituted  or unsubstituted
heteroaryl, or substituted or unsubstituted allcoxy; or Ct is: M/MOM  i  M~
/M 



M  wherein each M is independently selected from CR1 or N, provided
that no  more than three M's are N; Di is: 168 WO 2004/110350
PCT/US2004/015239  CE E E  E-E  wherein each E is independently N,
NR, C, CR`, S, or 0 provided that no more than four E's are heteroatoms;
or Di is: M/M\M  1 -zz  MMM wherein each M is independently selected
from CR' or N, provided that no more than  three M's are N; each RS is
independently selected from hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted allcoxy, substituted or
unsubstituted cycloallcyl, substituted or unsubstituted heterocycle,
substituted  or unsubstituted aryl, substituted or unsubstituted heteroaryl,
or substituted or  unsubstituted amino, or substituted or unsubstituted
alkylamino; 



LA,, when present, and each of L$, and Lc, is independently a covalent
bond or a  linker selected from the group consisting of -C=C-, -C=C-,
-(C(R')2),-, -0-,  -0-(CR'2)z , -5-, -NR'-, -NH-(CR'2)Z , -1NT=N C(0)-,
-C(O)NR' O-C(0)-,  -0-C(O)-0-, -0-C(O)-NR'-, -NR'-C(O)-, -NR'-C(O)-O-,
-NR'-C(O)-NR'-,  -S-C(O)-, -S-C(O)-O-, -S-C(O)-NR'-, -S(0)-, -S(0)2-,
-0-5(0)2-, -0-5(0)2-0- , -O-S(0)2-NR'-, -0-5(0)-, -0-S(0)-0-, -0-S(0)-NR'-,
-0-NR'-C(O)-,  -0-NR'-C(O)-O-, -0-NR'-C(O)-NR'-, -NR'-O-C(O)-,
-NR'-O-C(O)-O-,  -NR'-O-C(O)-NR'-, -0-NR'-C(S)-, -0-NR'-C(S)-0-,
-0-NR'-C(S)-NR'-,  -NR'-O-C(S)-, -NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-,
-0-C(S)-, -0-C(S)-0-,  -0-C(S)-NR'-, -NR'-C(S)-, -NR'-C(S)-O-,
-NR'-C(S)-NR'-, -S-S(0)2-,  -S-S(0)2-0-, -S-S(0)2-NR'-, -NR'-O-S(O)-,
-NR'-O-S(O)-O-,  -NR'-O-S(O)-NR'-, -NR'-O-S(0)2-, -NR'-O-S(0)2-0-,
-NR'-O-S(0)2-NR'-,  -0-NR'-S(O)-, -0-NR'-S(O)-O-, -0-NR'-S(O)-NR'-,
-0-NR'-S(0)2-0-, 169 WO 2004/110350 PCT/US2004/015239
-O-NR'-S(O)2-NR'-, -O-NR'-S(O)2-, -O-P(O)(R')2-, -S-P(O)(R')2-, and NR'-
P(O)(R')2-, wherein each R' is independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, or substituted or unsubstituted. cycloalkyl, and z is
1-10. 29. The method of claim 28, wherein Lci is -0-, -5-, -S(O)-, -S(0)2-,
-NR-, -C(O)-, - (C(R')2)= , or -C(S)-. 30. The method of claim 29, wherein
said compound has a structure corresponding to  Formula (II): 



H  R3 N (R2 )b K L(RI)d  ~`-K  G E' E, G  E E E (II).  31. The method of
claim 30, wherein said compound has a structure corresponding to
Formula (III): H  S\N  (R2 )b U(D-(R5)d G  G\  QE E (III).  32. The method
of claim 31, wherein said compound has a structure corresponding to
Formula (IV): 170 



WO 2004/110350 PCT/US2004/015239  R3 H N (R2 )b (R)d  N UO- G
ESE G  I E EKE ~).  33. The method of claim 32, wherein said compound
has a structure corresponding to  Formula (V): R3 S H (RS)a  UC) (RZ)b
N G/ \\  EI E, X  E O/E  ~E (V).  34. The method of claim 33, wherein said
compound has a structure corresponding to  



Formula (VI): R3 g H  N  (R2)b \\  G//J G  R' N\ E  R1 N 171 WO
2004/11035O PCT/US2001/015239  35. A method for treating a disease
associated with. aberrant AP levels, comprising  administering to a subject
in need thereof an effective amount of a compound having a  structure
corresponding to Formula (VII): (Ai-LAj)o-r-(B1)-LBr(C1)-Lcr(Di)  (V1I)
and pharmaceutically acceptable salts, and prodrugs thereof, wherein: Al
is optional, and when present is a five or six-membered substituted or
unsubstituted cycloalkyl, heterocyclyl, aryl, heteroaryl, cycloalkylene,
heterocyclylene, arylene, or heteroarylene; BI is a five or six-membered
substituted or unsubstituted cycloalkylene,  



heterocyclylene, arylene, or heteroarylene; or B, together with A, forms a
fused ring system; C1 is a five or six-membered substituted or
unsubstituted arylene or heteroarylene;  D1 is a five or six-membered
substituted or unsubstituted aryl, heteroaryl, arylene, or  heteroarylene;
and LAI is optional, and when present is a covalent bond or a linker;  each
of LB1 and Lcl is independently a covalent bond or a linker;  wherein said
compound of Formula (VII) modulates A(3 levels. 36. The method of claim
35, wherein  Ar is optional, and when present is:  172 WO 2004/110350
PCT/US2004/015239  EC -E E-E  wherein each E is independently N, NR,
C, CR', S, or 0 provided that no  more than four E's are heteroatoms; R is
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted allcynyl, substituted or  unsubstituted
allcoxy, substituted or unsubstituted alkylamido,  substituted or
unsubstituted alkylamino, substituted or unsubstituted  cycloalkyl, or
substituted or unsubstituted aryl; each R1 is hydrogen, halogen,
substituted or unsubstituted alkyl, substituted or  unsubstituted alkenyl,
substituted or unsubstituted alkenyl, substituted  



or unsubstituted allcoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
amino, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted aryl; or A1, when present is:  MM~-'M  MM/M  wherein each
M is independently selected from CRI or N, provided that no more than
three M's are N; and  BI is: G-G  G G  G-G  wherein each G is
independently CR2 or N, provided that no more than three G's are N; each
RZ is independently selected from hydrogen, halogen, substituted or
unsubstituted allcyl, substituted or unsubstituted alkenyl, substituted or
173 WO 2003/110350 PCT/US2004/01S239  unsubstituted alkynyl,
substituted or unsubstituted allcoxy, substituted  or unsubstituted
alkylamido, substituted or unsubstituted allcylamino,  substituted or
unsubstituted amino; C1 is: 



R3 J-' K  ~~ II  K  wherein J is selected from the group consisting of CR3,
0, S, N, and NR; each K is independently N, NR, C, or CR3; and each R3
is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted aryl, substituted  or
unsubstituted heteroaryl, or substituted or unsubstituted allcoxy; or C1 is:
M~MM  M, M  ~M wherein each M is independently selected from CR' or
N, provided that no  more than three M's are N; Dt is: CE  E E  E-E
wherein each E is independently N, NR, C, CR', S, or 0 provided that no
more than four E's are heteroatoms;  or D, is: 174 



WO 2004/110350 PCTIUS2004/015239  MMM I  M M wherein each M is
independently selected from CRS or N, provided that no more than  three
M's are N; each R' is independently selected from hydrogen, halogen,
substituted or  unsubstituted allcyl, substituted or unsubstituted allcenyl,
substituted or  misubstituted alkynyl, substituted or unsubstituted allcoxy,
substituted or  unsubstituted cycloalkyl, substituted or unsubstituted
heterocycle, substituted  or unsubstituted aryl, substituted or unsubstituted
heteroaryl, or substituted or  unsubstituted amino, or substituted or
unsubstituted alkylamino; LAI, when present, and each of L51 and Lci is
independently a covalent bond or a  linker selected. from the group
consisting of-C=C-, -C=C-, -(C(R')2),-, -0-,  -0-(CR'2)1-, -5-, -NR'-,
-NH-(CR'2)z , -N=N-, -C(O)-, -C(O)NR'-, -0-C(O)-,  -0-C(O)-0-,
-O-C(O)-NR'-, -NR'-C(O)-, -NR'-C(O)-O-, -NR'-C(O)-NR'-,  -S-C(O)-,
-S-C(O)-O-, -S-C(O)-NR'-, -S(O)-, -S(0)2-, -0-5(0)2-, -O-S(0)2-0-
-O-S(0)2-NR'-, -0-5(O)-, -0-S(O)-0-, -0-S(O)-NR'-, -0-NR'-C(O)-,
-0-NR'-C(O)-O-, -0-NR'-C(O)-NR'-, -NR'-O-C(O)-, -NR'-O-C(O)-O-,
-NR'-O-C(O)-NR'-, -0-NR'-C(S)-, -0-NTR'-C(S)-0-, -0-NR'-C(S)-NR'-,
-NR'-O-C(S)-, -NR'-O-C(S)-O-, -NTR'-O-C(S)-NR'-, -0-C(S)-, -0-C(S)-0-,
-0-C(S)-NR'-, -NR'-C(S)-, -NR'-C(S)-O-, -NR'-C(S)-NR'-, -S-S(0)2-,
-S-S(0)2-0-, -S-S(0)2-NR'-, -NR'-O-S(O)-, -NR'-O-S(O)-O-,  



-NR'-O-S(O)-NR'-, -NR'-O-S(0)2-, -NR'-O-S(0)2-0-, -NR'-O-S(O)2-NR'-,
-0-NR'-S(O)-, -0-NR'-S(O)-O-, -0-NR'-S(O)-NR'-, -0-NR'-S(0)2-0-,
-0-NTR'-S(0)2-NR'-, -0-NR'-S(0)2-, -0-P(O)(R')2-, -S-P(0)(R')2-, and NR'-
P(O)(R')2-, wherein each R' is independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted allcenyl, substituted or
unsubstituted alkynyl, or substituted or unsubstituted cycloallcyl, and z is
1-10. 37. The method of claim 36, wherein LcT is -0-, -5-, -S(O)-, -S(O)2-,
-NR-, -C(O)-, - (C(R')2)i , or -C(S)-. 175 CVO 2004/110350
PCT/US2004/015239  38. The method of claim 37, wherein said
compound has a structure corresponding to  Formula (II): H  R3 N (R")d K
(R)d  G E E` G  E /E OE (II).  39. The method of claim 38, wherein said
compound has a structure corresponding to  Fonnula (III): H  



(RI)b N 0- \k (RS)d N  G E' G  I \E EKE (III).  40. The method of claim 39,
wherein said compound has a structure corresponding to  Formula (IV):
R3 H UO-(RI)d  (RZ)n N G  E E, G  E EKE (IV).  176 WO 2004/110350
PC17US2004/015239  41. The method of claim 40, wherein said
compound has a structure corresponding to  Formula (V): R3 S H  



N  \ /01~ (R5)d (R)b N  G G  E~EX EO,E E M.  42. The method of claim
41, wherein said compound has a structure corresponding to  Formula
(VI): R3 H  S  N N  (R~h, ~G  R' R ,:: CI N E (VI).  177 



43. The compound 2-bromo-l-[4-(4-methyl-imidazol-1-yl)-3-fluoro-phenyl]-
ethanone (compound 14). 44. The compound of claim 4, wherein D is Rs
Rs RS 45. The compound of claim 24 wherein E is CR'.  46. The
compound of claim 21, wherein D is RS RS RS Z :I I R, RS , R5 , or Rs \
47. The compound of claim 46, wherein each R5 is independently
selected  from the group consisting of halogen, substituted or
unsubstituted CI-C5 alkyl, substituted  or unsubstituted C,-C5 alkoxy, and
-N(R")2 wherein each R" is independently a  substituted or unsubstituted
CI-C5 alkyl or C3-Cio cycloalkyl. 48. The compound of claim 47, wherein
D is / R,  R, R, 178 49. The compound of claim 48, wherein each R5 is
independently selected  from the group consisting of substituted or
unsubstituted CI-C5 alkyl and substituted or  unsubstituted CI-C5 alkoxy. 



50. The compound of claim 48, wherein each R5 is independently
substituted  or unsubstituted CI-C5 alkyl. 51. The compound of claim 22,
wherein D is  R5 R5 R5  R5 R5 R, or R5 52. The compound of claim 51,
wherein each R5 is independently selected  from the group consisting of
halogen, substituted or unsubstituted CI-C5 alkyl, substituted  or
unsubstituted CI-C5 alkoxy, and -N(R")2 wherein each R" is independently
a  substituted or unsubstituted CrC5 alkyl or C3-CIO cycloalkyl. 53. The
compound of claim 52, wherein D is  Rs  RS R5 54. The compound of
claim 53, wherein each R5 is independently selected  from the group
consisting of substituted or unsubstituted CI-C5 alkyl and substituted or
unsubstituted CI-C5 alkoxy. 179 55. The compound of claim 53, wherein
each R5 is independently substituted  or unsubstituted CI-C5 alkyl. 56.
The compound of claim 23, wherein D is  RS R, 



Rs ( ( R,  R5 , R5 , or Rs \ 57. The compound of claim 56, wherein each
R5 is independently selected  from the group consisting of halogen,
substituted or unsubstituted C-CS alkyl, substituted  or unsubstituted C-C5
alkoxy, and -N(R")2 wherein each R" is independently a  substituted or
unsubstituted CI-C5 alkyl or C3-CIO cycloalkyl. 58. The compound of
claim 57, wherein D is  R,  R5 RS 59. The compound of claim 58, wherein
each R5 is independently selected  from the group consisting of
substituted or unsubstituted CI-C5 alkyl and substituted or  unsubstituted
C -C5 alkoxy. 60. The compound of claim 58, wherein each R5 is
independently substituted  or unsubstituted CI-C5 alkyl. 180 61. The
compound of claim 24, wherein D is  R5 Rs RS I \ I Rs  R5 , Rs , or R5 \
62. The compound of claim 61, wherein each R5 is independently
selected  from the group consisting of halogen, substituted or
unsubstituted C1-C5 alkyl, substituted  or unsubstituted C1-C5 alkoxy,
and -N(R")2 wherein each R" is independently a  



substituted or unsubstituted C1-C5 alkyl or C3-C10 cycloalkyl. 63. The
compound of claim 62, wherein D is  R,  Rs R5 64. The compound of
claim 63, wherein each R5 is independently selected  from the group
consisting of substituted or unsubstituted CI-C5 alkyl and substituted or
unsubstituted CI-C5 allcoxy. 65. The compound of claim 63, wherein each
R5 is independently substituted  or unsubstituted CI-C5 alkyl. 66. The
compound of claim 24, wherein R1 at the 4-position of ring A is
substituted or unsubstituted alkyl, and RI at the 5-position of ring A is
hydrogen. 67. The compound of claim 24, wherein R2 is halogen or
substituted or  unsubstituted alkoxy, and b is 1. 68. The compound of
claim 24, wherein R3 is hydrogen.  181 69. The compound of claim 1,
wherein said compound is selected from the  group consisting of: N /  P' r
5 5 182 183 



N I /~N  183a 183b 183c jam'`  r ) rN  N ^'1(\J J  183d ~f 2 ems. \ f / 183e
~nnff /  irrrrr~~~ >  183f 183g ,,  '2  and 184 70. A composition comprising
a compound of claim 21 and a  pharmaceutically acceptable carrier. 71. A
composition comprising a compound of claim 22 and a  



pharmaceutically acceptable carrier. 72. A composition comprising a
compound of claim 23 and a  pharmaceutically acceptable carrier. 73. A
composition comprising a compound of claim 24 and a  pharmaceutically
acceptable carrier. 184a 






