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[6003] The information provided herein and references cited are provided solely to assist

the understanding of the reader, and does not constifute an admission that any of the

references or information is prior art to the present invention,

{0004] Neurodegenerative diseases are diéorders characterized by destruction or
deterioration of selective neuronal populations. Exemplary neurodegenerative diséases
include Alzheimer's disease (AD), Parkinsonian syndromes such as (PD), Huntington's
disease (HD), Prion diseases, cerebral amyloid angiopathy (CAA), and mild cognitive
mmpairment (MCI). Neurodegenerative disease is associated with progressive nervous systern

dysfunction, and often leads to atrophy of affected central or peripheral nervous system

structures.,

[0005] Alzheimer's disease (AD) is aprogressive 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-term memory problems. As the disease progresses, difficulty
with memory, language and orientation worsen fo the point of mterfering 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 vears 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
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{0008] AP peptides are derived from processing of an amyloid precursor protein (APP).
mRNA generated from the APP gene on chromosome 21 undergoes alternative splcing to
yield about 10 possible isoforms, three of which (APP695, 751, and 770 amino acid
isoforms) predominate in the brain. APP69S5 is the shortest of the three isoforms and is
produced mainly in neurons. APP751, which contains a Kunitz-protease inhibitor (KPT)
domain, and APP770, which contains both the KPI domain and an MRC-OX2 antigen

domain, are found mostly in non-neuronal glial cells.

[0009] The major APP isoforms 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 Ap peptide sequence is {ocated partially on the extracellular side of the membrane and
extends partiaily into the tframsmembrane region.  APP isoforms 695, 751, and 770 share the

same AP, 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
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aggregation in vitro. Therefore, the ABA47 species of amyloid peptide, in particular, maybe a
viable target in the development of therapeutics for the treatment of disease or disorders

characterized by AB accumulation.

[0013] Currently, there is no cure or effective treatment for AD, and the few approved
drugs, including Aricept, Exelon, Cognex and Reminyl, are palliative at best. Based on the
correlation between AR accurmuiation, neuronial loss and AD, modulating Ap levels, such as
reducing levels of pathogenic AP species, represents a viable way fo decrease plague
formation and minimize neuronal cell death, Thus, there exists 2 medical need for

compounds that modulate levels of AB. Indeed, such compounds would be useful for the

freabment of neurodegenerative disorders, such as AD.

SUMMARY OF THE INVENTION

[0614] 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.



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

[0014ppthyyays ' c? -secret-se (BACEI or BACE2 enzymes) at
e begin rlﬁﬁf%%ﬂg%? :g t g‘r%%%&tﬁ%?‘é’é’ﬁ‘f’?e‘é%@%ﬁ‘i%%‘?ﬁﬂ%%ﬂﬁ@% 0
“At3PEptide. Cleavage by BACEI or BACE2 generates a shorter soluble
N-terminus, SAPPR, as well as an amyloidogenic C-terminal fragment
(C99). Alternatively, BACEI chidiso(Edwe BPR-1B)amino acids after the
beginning of the AD domain (between amino acid 10 and 11) to generate
a longer N-terminal soluble fragment and® shorter C-terminal fragment
arﬁ%ﬁg},.ﬁg iti I f.either C89 or C99 by y-secretase, a
preseniIin%%%%%%ﬁt%}ge%g%%le%’p%% cré’éloll{%é tp})?éab%i)g/e‘i%’f%rious lengths.
[00124 THhe 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, &nd is highly prone to aggregation in vitro. Therefore, the
A[342 species f,@Q/Ioid peptide, in particular, maybe a viable target in
the developmeit herapeutics for the treatment of disease or disorders
characterized b Accumulation. [0013] Currently, there is no cure or
effective treatm&AtTér AD, and the few approved drugs, including Aricept,
Exelon, Comex and Reminyl, are palliative at best. Based. on the
correlatianiheiwsheh A [Bdapendepption, Reuronaioss apeARICIWALIAG more
m%@d%"%'ﬁ» sucl-égtg reducing levels of pathogenic AD species, represents
4 viable Wasyatrcei eé?%%%‘@splaque formation and minimize neuronal cell
death. Thus, there exists a medical need for compounds that modulate
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aIN %‘i"\lr%qg%ﬁgﬁar@t'éﬁe %ﬁ%&%ﬁe& “%ﬁ%%ﬁp s%bUsMuMQR% Oulrzls;rzys%mted alkoxy,

substituted or unsubstimted alkylamido, substituted or unsubstituted alkylamino,

substituted or unsubstituted cycloatkyl, or substituted or unsubstituted aryl;

1. . '

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, substituied or unsubstituted cycloalkyl, or substituted
or unsubstituted aryl;

or A 1s;

wherein each M is independently selected from CR' or N, provided that no more
than three M’s are N; and
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[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
Forignul_a (1): (A)-LA- (B)-La-(C)-Lc-(D) (1) and pharmaceutically
acceb?able salts, and prodrugs thereof, wherein: Ais: IE ~E~ E E-E
wherein eaclsE is indepen
more than thtee Es are heteroatoms; R is hydrogen, substituted or
unsubstituted alk 'S
unsubstituted alk jyBstituted or unsubstituted alkoxy, substituted or
unsubstituted alkytamigo, substituted or unsubstituted alkylamino,

substituted or unsubstituted cycloalkyl, or substituted or unsubstituted aryl;

each R’ is g &achatogértansdamtboldR Umstibstiutéetaliafno mors than free
substituted or ur@t&b‘g{i}tg@d alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted allcoxy, substituted or unsubstituted

alkylamid &b Sstitiedcorianibsttlsetta kylarhiniv ceubBtityies ehbstiuted or

unsubstituted a”ﬁﬁ&%&%ﬁﬁﬂﬁfs“ﬁ“ﬁ?&% ggtgrdu% g %%Jtﬁ){gdogﬂsiggﬁ?gi%es%mted or

unsubstituted alkynyl, substituted or unsubstituted allkkoxy, substituied

or unsubstituted alkyl amido, substituted or unsubstituted alkylaming
substituted or unsubstituted amino;

or B, together with A, forms a fused Ting systerm;

Cis:

wherein J is selected from the group consisting of CR?, O, 8, N, and NR;

each K is independently N, NR, C, or CR? ;

each R? is bydrogen, halogen, substituted or unsubstituted alleyl, substituted or
unsubstituted cycloalleyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, or substituted or unsubstinzted alkoxy, with

a proviso that when C ig

. R is not —NF;
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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 3aBis: G-G G G Z G-G wherein each G is
mdé?bgn‘aently CR2 or N, provided that no more than three G's are N;
each R2 is mdepqmdently selected from hydrogen, halogen, substituted or
unsubstitutedngilky ityted or unsubstituted alkenyl, substituted or
unsubstituted % ! tbstituted or unsubstituted aicoxy, substituted or
unsubstituted*&kyT amido, substituted or unsubstituted alkylanuno,
substituted or né\’]bstltuted amino; or B, together with A, forms a fused
ring system; Gsis: R3 <K

wherein each M is independently selecied from CR! or N , provided that no

more than three M’s are N;

D is:
wherein each E 15 independently N, NR, C, CRl, S, or O provided that no
mare than four E’s are heteroatoms;
or D 1s:
f\lﬁ/ M. v
M\@M/Mi‘*i

whereim each M is independently selected from CR® or N, provided that no more than
three M’s are N;

each R is independently selected frorm hydrogen, Halo gen, substituted or
unsubstituted alkyl, substitted or tnsnbstituted allkenyl, substituted or
unsubstituted alkynyl, substitusted or imsubstitutad alkoxy, substitated or
unsubstituted cycloalkyl, substituted or unsubstituied heterocycle, sﬁbstituted
or unsubstituted aryl, substitated or unsubstituted hetero a:ryl,. ar substituted or

unsubstituted amino, or substituted or nnsubstituted altoylamine;

L. 15 optional, and when present, is a covalent bond or a linker selecied from the
group consisting of ~C=C-, -C=C-, ~(CR ), -0-, -0-(CR’ )y, -8-, -NR-,
NH-{CR’ )y, ~N=N-, “C(O)_.” -C{O)NR’-, -O-C(0)-, -0-C(0}-0-, -0-C(0)-
NR’-, -NR’-C(O}-, -NR*-C{D)-0-, -NR’-C(O)-NR’-, -§-C(O)-, -S-C{O}-0-,
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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 aIkyI substituted or unsubstitated cycloallcyl

substitute tituted aryl bstlt run ti uted heter 5
or SUbStItdF § @ E@éd aﬁ l#lnggi %ov‘@og@ ‘=
N R3is notjlgClEj?b 3}3&(@@. M@MM)MRvmanemea@m\ﬂ Iso -NR- C(O) O-,

independentl ted from CR' or N, provided that no more than three
M's are N; %@Cg‘%o)EERE El%hé?eﬁ‘?p@oh RS el enBemtRR R G NR

CR', S, or ®pravideg thatnemaredhan. fouy Kis aredyeteroatams:corRyis:

N -NR’-0-C(8)-0-, -NR’-0-C(S)-NR’~, -0-C(8)~, -0-C(8}-0-, -0-C(S)-NR-,
-NR’-C(8)~, -NR*-C{E}-0-, -INR*-C(S)}-NR’-, -5-5(O}s-, -8-8(0)-O-, -S-
S(0)-NR’-, -NR’-0-S(0)-, -INR’-0-S(0}-0-, -NR’ -O-S(O)}-NR’-,
-NR’-0-5(0)z-, -NR™-0-5(0}5-0-, -NR’-0-§(0),-NR’-, -O-NR’-8(0)-,
-0-NR’-5(0}-0-, -0-NR’-§(O)-NR -, -O-NR’-5(0)3-0-, -O-NR*-S(O),-NR> -,
-O-NR’-5(0)zr, -O-P(O)R)2-, -S-P(O)R)z-, and -NR’-P({OYR -, wherein
cach R’ 1s independently hydrogen, substituted or unsubstitated alkyl,
substituted or unsubstituted alkenyl, substitited or unsubstituted alkynyl, or
substituted or unsubstituted cycloalkyl, and z is 1-10;

L 1s 2 covalent bond or a linker selected from the group consisting of ~C=C-, -C=C-,
(CR )z, <0-, -0-(CR’3),-, ~5-, -NR’~, NH-(CR’5),-, -N=N-, -C(O)-, -
COINR’-, ~O-C(0}-, -0-C(O)-O-, -O-C{O}-NR’-, NR*>-C(O)-,
-NR’*-C(0})-0-, -NR*-C(0)-NR’~, -§-C(O)-, -8-C(0)-O-, -8-C(O)-NR -,
-8(0)-, -5(0)z-, ~0-8(0)-, “O-5(0)2-0-, -0O-S(0)-NR’-, -0-8(0)-,
-0-5(0)-0-, -0-8(0)-NR’-, -O-NR’-C(O)-, -O-NR’-C(0}-0-,
-O-NR?-C(O)-NR’-, -NR’-O-C(O)-, -NR’-0-C(0)-0-, -NR*-0-C{O)}-NR’-,
-O0-NR’-C(S)-, -O-NR’-C(8)~O-, ~-O-NR’-C(8)-NR-, -NR’-0-C(S)-,
NR*-0-C(8)-0-, -NR*-0-C(S)-NR’ -, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR-,
-NR*-C(8}-, -NR’-C{S}-0-, -NR’-C(S)-NR’-, -8-5(0),-, -5-8(0)3-0O-, -S-
S(0)-NR’-, -NR’-0-5(0}-, -NR’-0O-5(0)-0-, -NR’-0-§(0)-NR’-,
-NR’-0-5(0)-, —NR’—Q—S(O)TO-’ -NR-0-3(0),-NR -, -O-NR’-5(0)-,
-O-NR?-5(0)-0-, -O-NR’-S{O)-NR-, -O-NR’-S(0),-0-, -O-NR’-S(0)-NR -,
-O-NR-5{OQ)-, -0-P(OYR )2, -S-P(OYR )z, and ~NR’-P(O)(R)z-, wherein
cach R’ is independently hydrogen, substituted or unsubstituted allyl,

substituted or unsubstituted alkenyl, substituted or unsubstituted alkoymyl, or
substituted or unsubstituted cycloalkyl, and z is 1-10;

Lc 15 -O-, -8, -3(0}-, -S(O)a~, -NR-~, -C(O)-, -(CR )}y, 01 -C(S)-;
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Mwherein each M is independently selected from CRS5 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 heterocycl ifeited or unsubstituted aryl, substituted
or unsubstituted hetero stitdted or unsubstituted amino, or
substituted or unsubstitu mino; LA is optional, and when present,

Wlthsac(g)vvgle do aI sei%cted from the group consisting of-C=C-,
A B 0 omyz -5 INEE TR (BIG] -NERNF G(BF-O- o

-C(OT)IE{NR(CI-Q)C;(B)& o C(O) -0-, -0-C(0)- NR'-, -NR'-C(0)-, -NR'-C(0)-0-,
-NR'-C(0)-NR--, -S-C(0)-, -S-C(0)-O-, 3c -S-C(0)-NR'*-, -3(0)-, -S(0)2-,
-0-S(0)2-, -0-3(0)2-0-, -0-S(0)2-NR'-, 0-S(0)-, -O-S(0)-0-, -0-S(0)-NR*-,
said QuiNBAEI0)E FOMNRI G361, -0-NR'-C(O)-N'R™-, -NR'-O-C(O)-,
-NW-0-C(0)-O-, -NR;0-C(0)-NR"-, -0-NR'-C(S)-, -0-NR'-C(S)-0-,
, NR'-O-C(S)-0-, -NR-O-C(S)-NR*,
R'-C(S)-, -NR'-C(S)-0O-,
0)2-0%, -S- S(0)2-NR'-, -NR'-O-5(())-,
R'-0-S(0)2-, -NR'-0”8{0)2-0-, -NR'-O-S(0)2-NR-,
-0-NR'-S(0)-, (0)-O-, -0-NR'-S(0)-NR'-, -O-NR'-S(0)2-0-,
-0-NR'-S(0)2- -0-NR'-S(0)2-, -0-P(O)(R")2-, -S-P(0)(R")2-, and

NR'- P(O)(Rﬁn>where|n

[6014b] Inasecond aspect, there is a composition comprising a compound as defined above

and a pharmaceutically acceptable carrier.

[0014¢]  In a third aspect, there is provided a kit comprising a compound as defined above and

mstruction for use.

[6014d]  In a fourth aspect, there is provided a method amyloid-beta (AB) levels, comprising

contacting a source of amyloid precursor proteis (AAP) or fragment and/or AP with an

effective amount of a compound having a structure corresponding to formula (VIE):

(Ar-La)o1~(B1)-Le1«(C)-Ler-(Dy)

(VIL)
and pharmaceutically acceptable salts, and prodrugs thereof, wherein:

A 1s optional, and when present is & five or six-membered substituted or
unsubstituted cycloalkyl, heterocyclyl, arvl, heteroaryl, cycloalkylens,

heterocyeiyl ené; arylene, or heteroarylene;



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 dFiddinkeie selsisted chdrarticgretipibohsisting:oft G- ¢ 3E6zkyiene,

-(C(RY2)z , -Q-:z0-(CR'DL, ~3-, -NR'-, -NH-(CR'2)1-, -N=N-, -C(Q)-, - . :
C(0)NR™, -o-%?tc?)gf %%}%‘S?O?Yge{%(o?f tgf‘f%f%‘%fo‘ﬁ%-ﬁ%%%ﬁ&@ﬁ forms a
-NR'-C(0)-NRfuse§ :{9y5t8:C(0)-0-, -S-C(0)-NR'-, -S(0)-, -S(0)2-,

-0-S(0)2-, -4-3(0)2-0-, -0-S(0)t-1vR'-, -0-3(0)-, -0-3(0)-0-, -0-S(0)-NR'-,
-0-IN'-C(0)-, -0-NR'-C(0)-0-, -0-NR'-C(O)-NR'-, -NR'-O-C(0O)-,

-NR'-OC {03 1 o @a&(B)rblI R stifINRI GS)osONR-S43):8-0r heteroarylene;
-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{8):NRye 8r S{0)21enD3HQ) 2005t:01B(0) AR5 tiNR QS  @teroaryl, arviene, or
-NR'-O-S(O)-%- '}Ich_ﬁ‘géQ%é W-, NR'-0-3(0)2-, -NR'-0-3(0)2-0-,

NR'-O-S(0)2- ﬁ‘?, “GNRES(BS-, -0-NR'-S(0)-0-, -0-NR'-S(0O)-NR'-,
-0-NR'-S(0)2-0-, -0-NR'-S(0)2-NR'-, -0-NR'-S(0) , -0-P(0)(R"2-,

-S-P(0)(R")2-, andﬁ%R'gd(O) R")2-, wherein each R’ is independently

hydrogett! SUBRTtleEd 5F (ReThETtEG SIRyIC GptRaed Bradksstituted

alkenyl, substituted or unsubstituted allcynyl, or substituted or

unsubstituted ycloallti/l, and z is 1-10; Lcis -0-, -3-, -S(0)-, -3%?)2-, - NR-,

-C(0)-, E’(Eg §§1§2 angr _@(§)lg§@§39ﬂﬁntiy a covalent bond or a linlker;

wherein said compound of Formula (VIT) modalates Af levels.

{0014e]  In a fifth aspect, there is provided 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):

(Ar-Lan)oa-B1)-Lai1-(Cr)-Lo-(Dy)

(VI

and pharmacentically acceptable salts, and prodrgs thereof, wherein:

Ay 1s optional, and when present is a five oT six-membered substituted or
unsubstituted cycloalkyl, heterocyclyl, aryl, heteroaryl, cycloalkylene,

heterocyclylene, arylene, or heteroarylens;
B 18 a five or six-membered substituted or unsubstituted cycloalkylene,

heterocyclylene, arylene, or hetercarylene; or B, together with A, forms a

fused ring system;

3f



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) isnot 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 dndhdnsteuationbfoitusel [Aak4dbintatiaumtl aspech BRI B yiene;
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

effedﬂv@mﬁi@ameﬁmﬂamﬂnﬁkﬂiﬂn@@@tﬁﬁﬁtﬁ&iﬁﬁé@ﬁpﬁ%@%@rﬂ, arylene, or
formula (Vllg:'(ﬁAt-ngo-.r BJ)-Lsl-(Cl)-Lct-(DI) (VII) and pharmaceutically
. Lwihmyel e . . .
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,
orhelerb AR T TR B thGFATEL SREhAteRIF

unsubstituted cycloalkylene,

each of Lg; and Lcy 1s independentl v a covalent bond or 2 linker;
wherein said compound of Formula (VII) modulates AB levels.

[0014f]  In a sixth aspect, there is provided the compound 2-bromo-1-[4-(4-methyl-imidazol-

1-yD)-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,

[0014k] In an eighth aspect, there is provided a composition comprising a compound as

defined above and a pharmaceutically acceptable carrier.

[0014i] In a ninth aspect, there is provided a composition comprising 2 compound as defined

above and a pharmaceutically acceptable carrier.

[0614j] In a tenth aspect, there is provided a composition comprising a compound as defined

above and a pharmaceutically acceptable carrier.



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
[0015puUbShitiiecOn4BRURS ituiashaty hietaiparytiaiylensoatidieictoatylane;
and L,v is optional, and when present is a covalent bond or. a linker; each
amylogh-peif Ah AP %rﬁ%a'éﬁéﬂa@wwnéaeaﬁrém‘wﬁ&%?féfﬁ?‘fl&% SFierein said
associaRIRAN LR Fariaular AR Bhinediates B velenilfGddalinag Hfth perest,

_there is provided a method for treating a disease associated with abgrrant

providgya réfefépg}lteaﬁf&ﬁgiﬁr@fa@ﬁwn%ﬁw&% b e AT Hie B d th EPEBEEhO

neuro@ffestiveraniosdtrokaccamupund having a structure corresponding to
Formula (VII): (Al-LAl)o-I-(B r)-Lsi-(Ci)-Lci-(Di) (M) and pharmaceutically
acceptable sgitsy RPCRIPHIGS MIPrERL N EsIeA I PRtierRY RN When

present is a five or six-membered substituted or unsubstituted cyeloalkyl,
[001 fleterdeytags, dafnaadrerriac SRIsalNTIeH e h srirailiciEns tarfdreippave the
same/1RIEIOA YL R RS A VE Q856 H‘@Iﬂ]gﬁé e srbstitytadiprumsubstiuigchh this

. cycloalﬁylene, heteroCyclylene, arylene, or heteroarylene; or B, together
invengih icleoans Allpssatrmyrlswansarehlishedivariicaiionsambatag publications
are M&M@&r&@%&i@%@%@mr heteroarylene; Dl is a five or

six-membered substituted or unsubstituted aryl, heteroaryl, arydene, or

L INVENTION COMPOUNDS

[06017] The present invention provides novel compounds having a structure

corresponding to Formula (I):

(A)La-(B)-La-(C)-Le~(D)
@

and pharmacentically acceptable salts, and prodrugs thereof, wherein:

Als:
E
E(/ \E
\\_//
E—E

wherein each E is independently N, NR, C, CR., S, or O provided that no
more than four E’s are hetercatoms;

R is hydrogen, substituted or unsubstituted alicyl, substituted or unsubstituted
alleenyl, substituted or unsubstituted alloynyl, substituted or
unsubstifited allzoxy, substituted or unsubstituted allcylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
eycloalkyl, or substituted or unsubstituted aryl;

each R’ is independently hydrogen, halogen, substituted or unsubstinsted alicyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted



W 0@?[&?&%5%6%; and LAl is optional, and when present is a covalrent bond or

a linker; “each of Lal and Lcl is independently a covalent bontfdr &fitikie15239
wherein said compound of Formula (VII) modulates A(3 levels. 100141 In
a sixth aspect, thélreng! probvitdaddhecampestiidied alkoxy, substituted or
2-bromo-I-[4-(4-methyl-imidazql- I- gl;gg-fluro- hen g-etha one (c ound
14). [0014g] In a"88Y %{ﬁ%ﬁﬁ@éﬁﬁ °i§‘b‘?8@?&@g r&%‘g%??i ﬁg gﬁyijammg
comprising a compatindedsordefinearabderantoa pbatimaseuticaiybstituted
acceptable carrier. 10Q14h] In an ei té;as ect, there js provided a
composition corﬁﬁfﬁ%ﬁ gl’cgrﬁgbsﬁ‘ﬁg% Oagfﬁ%%%fté%l&ftaé 1 a
pharmaceutically acceptable carrier. [001411 In a ninth aspect, there is
provided a composition comprising a compound as defined above and a
phgﬁ al(sféutically acceptable carrier. [0014]] In a tenth aspect, there is
provided a colhposition comprising a compound as defined above and a
pharmacetitically ¥ccepfable carrier. 3g 100151 Disclosed hergin are
compounegrgsctivity in modulating levels of amyloid-beta
(A13). As areguit, such compounds are applicable for treating diseases
associated with aberrant levels of A13 and /or any conditjon in which

modulatioltsrein saek dsisirsiprraslanis reirstt lstacE Prefd¥ablyyided that no
compounds herei,are ugefylinine freaiment of neurodegenerative
disorders, such as AD. DETAILED DESCRIPTION OF THE INVENTION
10016] Unless defined otherwise, all technical and scientific terms used
hergin.have the same meaning as is commonly understood by one of
ordinary skill in the art to which this

G—G

wherein each G is independently CR? or N, provided that no more than three
G’s are 1\1,

each R” is independently selected from hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted atkoxy, substituted
or unsubstituted alkylamido, substifuted or unsubstituted alkylamino,

substituted or unsubstifuted amino;

or B, together with A, forms a fused ring system;

C is:

* wherein J is selected from the group consisting of CR?, O, S, N, and NR;



invention beloﬁgs. All patents, applications, published applications and

w0 20tlhvergeblications are incorporated by reference in their enb€BHES2004/015239
INVENTION COMPOUNDS 10017] The present invention provides novel
compoun ' AT }@%@i@?@?@f’@w," Formula (1):
(A)-LA-(%%%E%%?—%%?D% () gnd pharmaceutically acceptable salts, and
prodrugsatieRsols imtlepeinieuljshdro gen phaome, whaligied gepupsidstituted alkyl,
independently NN (oo GRSf RIEAE A0k N RRER A B o Gited
are heteroatoms; R'is hydrogen, substitutéd or unsubstituted alkyl,
substituted or unstisslisiisdedieanyhtstivaind e apanb s SRosER Bk Ry,
substituted or ””S“@s%%(ﬂ%%%l%f&m&ﬂ%15%8{89@%&%1{&%%%

alkylamido, subStituted of unsubstituted [lylamino, substituted or
unsubstituted %gloallcyg or sulastituted or unsubstituted aryl; each Rl is
independently hy , erfzsubstituted or unsubstituted alkyl,
substituted or unsubs uted/ llcenyl, substituted or unsubstituted 4

N

R is not -NH;;

or Cis:

wherein each M is independently selected from CR' or N, previded that no

more than three M’s are N;

E—E
wherein each E is independently N, NR, C, CR!, 8, or O provided that no

more than four E’s are heteroatoms;

orDis:

M

S
M

wherein each M is independently selecied from CR® or N, provided that no more than

three M’s are N;



’ WO 200:4/110350 PCT/US2004/015239 alkynyl, substituted or
WO diisiidetitlited alkoxy, substituted or unsubstituted alkylamide; Bubstitutesk3o
or unsubstituted allcylamino, substituted or unsubstituted amino,

substitiéds andipsubstityied cexa gl airsubstityiesar #nsubsttused
aryl; or Ais: MGM\M MGM /M wherein each M js indgﬁ(endentlésselected

from CR’ GFROHHONSGtHaf HE TG thaRTresireh Al rpdrepbsidvieser
G G G-Guwhiesgineashais iitenrensenty Rz auNa ppvideddhatinied or

more than three G's are N; each R2 is independentl selected from.

hydrogen™FHogERt S Bltated o iREbisintiver shelfishaeiarsy e, substituted
unsubstitatechallsanitesubtitiod;or cansubaitied RENBM RS TUEL Buted or

unsubstituted allcoxy, substituted, or unsubstituted allcylamido,
substitutdtPSEHEHBS fiHaE: ASHRMIRSdtbsrbsaicd raysmined

amino; or B, together with A, forms a fused ring system; C is:

L, is optional, and when present, is a covalent bond or a linker selected from the
group consisting of -C=C-, -C=C-, «(CR)2)s-, ~O-, -O-(C(R™)2)p-, -S-, -NR’-,
-NH-(C(R™)2).-, -N=N-, -C(O)-, -C{O)NR’-, -O-C(0)~, -O-C(0)-0-, -0-C(O)-
NR’-, -NR’-C(O)-, -NR*-C{0)-0-, -NR’-C(0)-NR -, -8-C(0)-, -S-C(0)-0-,
-5-C(O)-NR’-, -S(0}-, -S(O)2-, -O-S(O)s-, -0-S(0),-0-, mOmS(O)z—NR’—,
-0-5(0)-, ~0-5(0)-0-, -O-S(O)-NR’-, -O-NR’-C(O)-, -O-NR*-C({0)-0O-,
-0-NR’-C(O)-NR’~, -NR’-O-C(O)-, -NR’-0-C(0)-0O-, -NR’-O-C(O)-NR-,
~O-NR’-C(S)-, -O-NR’-C(8)-O-, -0-NR’-C(8)-NR’-, -NR’-0-C(S)~,
-NR’-O-C(8)-0-, -NR’-0-C(S)-NR’-, -0O-C(8)-, ~0-C(8)-O-, -0-C(S)-NR -,
~NR’-C(S}-, -NR’-C(S)-O-, -NR’-C(S)-NR -, -§-S(0);-, -8-S(0)-0-, -S-
S(O)-NR’-, -NR’-O-5(0)-, -NR’-O-8(0)-0-, -NR’-0-S(0)-NR’-,
-NR’-0-8(O)2<, -NR’-O-5(0)2-0-, -NR’-0-S(0),-NR’-, -O-NR’-§(0)-,
~0-NR’-5(0)-0-, -O-NR’-8{O}-NR’~, -O-NR’-S(0)2-0-, -O-NR’-S(0),-NR -,
-O0-NR’-S(0)z-, -O-P(O)}R )2+, -S-P(O)R)z~, and ~NR’-P(O)(R),-, wherein
each R’ is independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, or
substitated or uvnsubstituted cyeloalkyl, and z is 1-10;

Ly 1s independently a covalent bond or a linker selected from the group consisting of
~C=Cs, -C2C (CR ), -0, -O-(CR )z, -8+, -NR’-, -NH-(C(R")z),, -
N=N-, -C(O)-, -C(O)NR’-, -O-C{0)~, -O-C(0)-O-, -0-C(O)-NR’-,
-NR’-C(O)~, -NR’-C(0)-O-, —NR’-C(O)~NR’—, -S-C(0}-, -S-C(0)-O-,
-5-C(O)-NR’-, -5(0}-, -8(0)z-, -O-S(0)z-, -0-5(0)p-0-, ~-O-8(0),-NR -,
-0-5(0)-, -0-5(0)-0-, -0-5(0)-NR’-, -O-NR’-C(O)-, -O-NR’-C(0)-0-,
-0-NR’-C(O)-NR’-, -NR’-0-C(O)~, -NR’-0-C(0)~0O-, -NR’-0O-C(O)-NR’-,
-0-NR’-C(8)-, -O-NR’-C(8)-O-, -O-NR’-C(S)-NR’-, -NR’-0-C(S)-,
-NR’-O-C(8)-O-, -NR’-O-C(S)-NR’~, -0-C(S)-, -0-C(8)-0-, -0-C(S)-NR’-,

7



R3 \3-'K <\IK I-L wherein J is selected from the group consisting of

WO 29@?1,}_93@, N, and NR; 5 WO 2004/110350 PCT/US2004/03}2239 Rash K30
is independently N, NR, C, or CR3; each R3 is independently hydrogen,

halogen, substituted or qnsutis 'tutmug( stitute un ifut

cycloa|ky11,‘1§ut%@ﬁht§8“8r‘&}4§ ’r&ﬁt' - rg;ﬁ?‘ §tif§f§é§5ﬁ’u§a%ﬁfﬁ% 5

hiterogrﬂ(@rzwpsi,lw-@T&@u,bsﬁmm@wr,wma@smpmﬁh '

when Cis R3 S~ R3 is not NH2; or C is: \ \ /| wherej

M is indephdenti( Selectdt 1R @RI Wb@%@)ﬁgﬁ#@ E?oﬁ%t%ﬁﬂ

three M's @L&rRFIS(B)is) s -B- R -S(0)-NR -, -0-NR’-3(0);-0-, -O-NR’-S(O)-NR -,
-O-NR-S(0);-, -O-P(OYR -, ~S-P(OY}R)z-, 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 1s 1-10;

Icis -O-, -S-, -S(O)-, -S(O)a-, -NR-, -C(0)-, ~(C(R*)2)-, or -C(S)-;

M
“@\[/%
M\ /M
with a proviso that when A is M . L4 is not —C(OWH-, -CH;NH-, -CHy-0O-, or

{C(OYN(CH3)-; and

said compound of Formula (I) is not

et
L)

[0018] 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
oceur, except when specifically noted, as mixtures of stereoisomers or as mdividual

diastereomers, or enantiomers, with all isomeric forms being inclnded in the present



E-E wherein each E is independently N, IV'R, C, CR1, S, or O provided
WO that/mbiore than four E's are heteroatoms; or D is: M/M\MpdViM!$dho.4/015239

wherein each M is independently selected from CRS or N, provided that
inveriO NS ANANIRES M-S AUEN R MWE 2004110330 B A
mve1eachql'-\ﬁ’i'§> i d{epenﬁ{lerj%ﬁgselelcte\%ll r%m% éroaen hgf%ge%agﬁﬁst%ted or
Comnmsubswf@nemucyﬁ surestienedagraliosupstitntenkatkenyt substitetedorms,

Siiteed Hpsybstituted alkoxy, substituted or

mdug{r%lg}gstlt%:fgﬁ e?)%@l ¥Ilkf? %bstltute ofﬁdnsuﬁléiﬁ%ted heterocycle,

substituted or unsubstituted aryl substituted or unsubstituted heteroaryl,
(0026} subdiirrbacst “BrdtrssrRe e, By sussniaed el sinsadissily

attacRIkVAING: kAS:oRHonNAb AT WReR REBSRDLIIS ko ééﬂl%@é bond.of&q

linker selected from the group consisting of-C=C-, -C=C-, -(C(R')2) -0-
hydrogarby iR yelers sz hyfipac "Pyupais s@@)mt@(@mmg@o@bgyﬁﬁmnon
prow&&%g)n@ F% Sg}fbwﬂ:ﬁéwﬁ@n@(@% saﬂﬁtéﬁ@ﬂi@nsa%&f&fﬂﬁd}@mbons

-5-C(O)-NR'-, -S(0O)-, -S(0)2-, -0-5(0)2
st1a1g,k;j;g@)@t@chgdgk@}g_@kmhat@g@catbpgq@y plicySroytms, ‘and aromaic
hydroQaPﬁBn§(o)' -O-NR'-C(0)-O-, -0-NR'-C(O)- NR- -NR'-O-C(0O)-,

-NR'-O-C(0)-0O-, -NR'-O-C(O)-NR'-,

10021} 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 “allcyl” 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(CHj),, -CH(CH:(CH,CHa), -
CH(CH2CHs),, ~C(CHs)s, -C(CH,CHzy)s, ~-CH2CH(CH3)o, ~-CH,CH(CH:)(CH,CHa), -
CH,CH(CH,CHa)a, -CHyC(CH3)s, -CH2C(CH,CHj3)a, -CH(CHgl)CH(CHg,)(CHzCHg),.-
CH,CH,CH(CHa)s, -CH;CHCH(CH;)}(CH; CHs), -CH,CH;CH(CH,CHa), -
CH,CH,C(CH;)s, -CH2CH>C(CH;CHa)s, -CH(CH3)CH, CH(CH3), -
CH(CH3)CH(CH3)CH(CH3)2, and -CH(CH,CH3)CH(CHz)CH(CH;)}(CH,CH,). Thus, alkyl
\groups inciude primary alkyl groups, secondary alkyl groups, and tertiary alkyl groups.
Preferred alkyl grdups mclude alkyl groups having from 1 to 16 carbon atoms, or from 1to 3

carbon atoms, such as methyl, ethyl, propyl, and -CH(CHj),.

[0023]} The phrase "substituted alkyl" refers to an alkyl group that is substituted
according to the definition provided above. Examples of “substituted allyl” groups include,



-0-NR"-C(S)-, -0-NR'-C(S)-0-, -0-NR'-C(S)-NR'-, -NR'-O-C(S)-,
-NR'-0-C(S)-O-, -NR'-O-C(S)-NR"-, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR",

WO URUICES)-, -NR'-C(S)-O-, -NR'-C(S)-NR'-, -S-S(0)2-, -S-S(QTIUS284/015239
S(0)2-NR™, -NR'-0-S(0)-, -NR'-0-S(0)-O-, -NR'-O-S(0)-NR"-,

but ar'el\fllgfﬂfﬁ@?d d f%&é%@g %‘pém%ﬁ'@@@l)?ﬁéﬂ@mm@sj\%tl@ﬁ%o gen atom(s),
-O-NR'-S(O)-d-, -0-NR'-S(0)-NR'-, ,-O-NR'-S(0°32-O-, -0-NR'-S(0)2-NR'-,

such agRICSEO)eh b FY OFERYR 210515 &) (RS AHEPNIRPONR Fo0 WhafeiY

group@?ﬁ@fl@iéﬁ ' ?%9&%%[%@?9 sSuBstitdted:PEuasybsttuie e alkytoups, alkyl
substitufed or unsubstituted allcenyl, substituted or unsubstituted aicynyl,

and apf siBdateneapsr WiSussaoEes sybivancgoany and sfexidg ggoups; dnitrogen

atom BIFRERISRIY.Q &&Yﬁé@nﬁﬁm,%ﬁ%ﬂiﬁ%ﬁ%?&ﬁ&@iﬁgﬂh@ﬁ%@?&xm@& imides,
consisting of -C=C-, C’C -(C(R)2)z-, -0-, -0-(C(R")2)=, -5-, -NR"-, .

and enpREER RRlizon ATENG, SOpDY-suey e NrRnallvist grgm@(@i}@kyiarylsﬂyi aroups,

aﬁcyld%r%%%?ﬁ%oug%%%%&yb@?&%(8%,(%151 N%eg%ﬂ%)zﬂ%c%t%ﬁg%@s Additionally,

substiQS{e) RN BoUPOISHDYS HOSI0 OONDOS FENRIDAD HRLELO)-,
-0-NR'-C(0)-0O-, 0-NR'-C(O)-NR'-, -NR'-O-C(O)-, -NR'-O-C(0)-0O-,

[0024NR-Cfe eNB a1 kBN R 1oHR 10-ByR & 63)-Emind MR pEEMINRm 2 to 20
-NR'-O-C(S)-, -NR'-O-C(S)-O-, -NR'-O-C(S)-NR'-, -0-C(S)-, -0-C(S)-0-

carbarp RS- M COMRNEN 08 11290380 BRAHISIIB LD 3~4r(ré?-%§§))-?ﬁe phrase

“alkeVPRIGES QurailiR bt MBnyt Sr&ufA) 2 wRABL9NRrint BERAIREss of |

] -NR'-Q-S%E))-, -NR'-O-S%O)-O-, -NR'-O-S(O)-NR'-, )
straight chain alkenyl groups. Préferably, alkenyl groups comprise from 1 to 8 double
borid(s). The phrase "substituted alkenyl" refers to an alkenyl group that is substituted

according to the definition provided above.

[0025] The phrase “alkynyl” 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 chr;tin atkynyl groups, as well as branched chain isomers of
straight chain atkynyl groups. ‘Preferably, alkynyl groups comprise from 1 to § triple bond(s).
The phrase "substituted alkynyl" refers to an alkynyl 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, cycloalkyl 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 cycloalkyl group that
is substituted according to the definition provided above. Substituted cyclealkyl groups can
have one or more atom substituted with straight or branched chain alkyl groups and can
farther comprise cycloalkyl groups that are substituted with other rings including fused rings.
Examples of cycloalkyl groups that are substituted with fused rings include, but are not
Jimited to, adamantyl, nerbornyl, bicyclo[2.2.2]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

16



-NR'-0-S(0)2-, -NR'—O-S(O)Z-O-, -NR'-0-5(0)2-NR'-, -O-NR'-S(O)-,
WO BRISTO)-0O-, -0-NR'-S(O)-NR'-, -0-NR'-S(0)2-0-, -0-NR'-S{0Y2chirs/015239
-0-NR'-5(0)2-, -0-P(O)(R")2-, -S-P(O)(R")2-, and NR'-P(O)(R")2-, wherein
- R'4s independently hydro ituted or unsubstituted alkyl, .. . .
i G Urab Ao ke RO B N e g, o
subsigintsdbstibeeronursidistityies oyetoatkydh anay D isstbkAtitedisvity, £5-gxample,

- - 20)2-, NR-, - )=, -(C(R"2)i, or -C(S)-; nMIA M with a proviso
alky}‘t‘f%é?%ﬂ“é%ﬁg?soﬁ%& i%rr%@g@%?él-l-, “CH2NH-, -CH2-O-, or

-C(O)N(CH3)-; and said compound of Formula (1) is not s\ oMe CN>N
[60273015) dshesiplopdiatarteredeasdertanalens menedlizhasupydogenong from
3 to THiSMeA It dnallide allisalopes.of al slement, Fardnsianco A0t ouP Ay,

° is dgfined togi{}lclude_ hydrogen osrﬁcH, it glhso can inlcludg%eutﬁ(legr}ﬁjemezf;%%/g arther
beanggiaRe. h the sHthiresisravigbrribrel®vwhere a nitrogen atom appears

to be divalent, it is assumed that the nitrogen atom is trivalent and the

[002#ird substiftient isRydregen! 0849 omneunds- Rl the RERSeREINY N8R omatic
may have asymmetric centers and may occur, except when specifically

cyclif Sredosamikisyas Srleré Sibi o G bt aivRRIAT Bradter 6t OBY
HeteBSBRIRMBAsSp VR M dSRmBHGINMsRRIRg dnaludre im b eRres8Hlounds containing
from 3 to 20 ring members of which one or more is a heteroatom such as, but not limited to,
N, O, and 5. Heterocyclic groups include, any level of saturation. For instance, heterocyclic
groups inchude unsaturated 3 to 8 membered rings containing 1 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 {o 8 membered rings containing 1 fo 2
oxygen atoms and 1 to 3 nifrogen atoms; saturated 3 to 8 membered rings containing 1 to 2
oxygen atoms and 1 to 3 nitrogen atoms; unsaturated condensed heterocyclic groups
containing 1 to 2 oxygen atorﬁs and 1 to 3 nifrogen atoms; unsaturated 3 {0 8§ membered rings
containing 1 fo 3 sulfur atoms and 1 to 3 nitrogen atoms. Preferred heterocyclyl groups
contain 5 or 6 ring members. Examples of heterocyelic 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 heterocychic’
(i.e., Ting-containing) groups comprising from 3 to 20 carbon atoms and “substituted
heterocycloalkylene” refers fo 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
1s substituted according to the defimition provided above. For example, substituted aryl

groups may be bonded to one or more carbon atom(s), oxygen atom(s), nitrogen atom(s),

11



8 WO 2004/1103-50 PCT/US2004/015239 invention. Compounds of the
present invention embrace all conformational isomers. Compounds of the
WO KiéBiBifvention may also exist in one or more tautomeric ffri{§5200+4/015239

including both single tautomers and. mixtures of tautomers. [0020] The
md/RPUARE Fysieraraviselermte amyosgaitic tadibatihaving editemtiynatic carbons of

attachable carbon atom to any molecule presented herein. The phra
the arg) gstitis PORJETICA BYPSTERITS 8 %‘é‘%@%ﬁ%ﬁ ?&Fi‘&e{hgﬁ ey s
This 3ca0MELIithe definitionnpy ayidaidbel:ddysiiesatyl Groupsl inclunlere bonded
saturated and unsaturated hydrocarbons, strg!Fi t and branched %hai@e
ns

o twal i RECOh yaraka Rk QFRHPIRICBIBEN L SRESBMATE rdroRarbons:
dihy%@&%iﬂhﬁ@q Bbfmd;w@ﬁgﬁtﬁﬁ)rem@;mrpaﬁm eaEOtReafat0tisdhadts, but is
W

as been replaced with another substituent. The phrase "substituted"

not lipgtadée thylbversrahseitand e §nono-, di-, tri-, tetra-, or
penta-substitution, where such substitution is chemically per(pissible.

[003Bubstitliens can - agtuidt ey chedhicatly acgbgsibis pusitiosuantan any20
atom, such as substitution(s) Qn carbons or,any heteraatom ‘ .

cors g TR S RO RS 18 TR S e e bfing o or more

subsihyarogen-ofcearBeavatom(s) contained therein are replaced by a bond

to non-hydrogen and/or non-carbon atom(s). [0022] The phrase "alkyl"
oo iy toEe ) IBIANG A i 0 i gy s o
carbprogyindatihpentytoexytchesti, Bcaﬁdr{éwl(@@yﬁ-@@dQ@gqg:@bg@égp,icyclic or
N e
whepspviddehiyonayfahexample the bi(Ce!B) 2ys G GHB HORREHB)g- The heteroaryl
ring may be attached at any heteroatom or carbon atom. Representative heteroaryl
compounds include, for example, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl, thiophenyl,
thiazolyl, furanyl, pyridofuranyl, pyrimidofuranyl, pyridothienyl, pyridazothienyl,
pyridooxazolyl, pyridazooxaéolyl, pyrimidooxazolyl, pyridothiazolyl, pyridazothiazolyl,
pyrrolyl, pyrrolinyl, imidazoiyl, pyrazolyl, pyridyl, dihydropyridyl, pyrimidyl, pyrazmyl,
pyridazinyl, triazolyl (e.g. 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, and 2H-1,2,3-riazolyl),
tetrazolyl, (e.g. 1H-tetrazolyl and 2H tetrazolyl), pyrrolidinyl, imidazolidinyl, piperidinyl,
piperazinyl, indolyl, isoindolyl, indolinyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl,
indazolyl, benzotﬁazolyl,'oxazolyig 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-benzoxaziny1), 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 1o a heteroaryl group that is substituted according to the definition provided above.

[0033] The phrase “hetercarylene” refers to divalent aryl groups containing one or more
heteroatoms (.., N, O, 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.
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CH(CH2CH3)2, -C(CH3)3, -C(CH2CH3)3, -CH2CH(CH3)2,
W0 BBHACBHCH3)(CH2CH3), - CH2CH(CH2CH3)2, -CH2C(CH3)35/0s2004/015239
-CH2C(CH2CH3)3, -CH(CH3)CH(CH3)(CH2CH3), - CH2CH2CH(CH3)2,

H2 |;|3 ¢ 3 5 iy -
o IR G S R oot o
defirgdigd¥8) CH(CH3)CH(CH3)2, and _ ‘

-CH(CH2CH3)CH(CH3)CH(CH3)(CH2CH3). Thus, alkyl groups include

oo3BTimary gl ERuRS-saaoRdaryalkyl, i ot
[ P{eferre@ggﬁ%%roupgl i%r%udefglfl‘@céﬁ gr%lzg H@é\%ﬁéﬁ%@%& %g%%g% which

compsins, (D I oerigatbRatomacRudiadhetigeestak Propylodint, aryl,
hetef&Hﬂ,C&K@x%-1£99.2§Lﬁﬁgrﬂf&ﬁ%§§ﬁéﬁl;a@d§{%t§ﬂlﬂjﬁgg sisreio analiy: RPtogether

that is substituted according to t efinition provided above. Examples of

with iy, Baia e &g PEIEURs include, 9 WO 2004/110350
PCT/US2004/015239 but are not limited to, replacements of carbon or

{003bydrogeﬁea}5m£( g)'wﬁhla"h@f@%e@ amh ) (ﬁ)helswﬁfk%tﬁl‘;i‘sﬁ%ﬁ%@ﬁ@@h@ynhydxogen,

oxygen atom(s) in groups_such as hydroxyl groups, allcoxy groups, _

MYM%L%}%uﬁéf?léﬁgeégﬁaﬂgﬁadﬁ%? 3%%|f5}11§§9ﬁmwr@r@awﬁ%hrmmbodlmems

whe@i RS0 ik arehaxylsHllide graups-sitifane groups, sulfonyl groups, and
sulfoxide groups; a nitrogen atom in groups such as amines, amides,

kylanjines, dialkylamines, N-alkyloxides, imides, and enamines; a i
[0032%iconngﬁgrﬁhllnasg%ﬁ%g 1s Had' %ﬁéﬂc@?ﬁ&%%ﬁﬁgz %ﬁﬁ%@%&ﬂﬁ?ov@ which
comprees) atoyldiasylsilyt dedps sbadetriarylsilyl groups; and other various

heteroatoms. Additionally, substituted alkyl groups may be bonded to one

_ [903§L morqg%&gtq&%%@@%%}{gfggn@gg_"g}!lignyl" refers to hydrocarbyl

ains comprising to ms and comprising at least one
carbon-carbon double bond (-C=C-). The phrase "allcenyl" includes

[00384raight & aike Hpkgro TR &t Wen eichraatmadegnaihinoraaissatsed 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.; =Cw, -C=C-, -(CR "))z, O, -O-(C(R)3),-, -S-, -NR -,
-NH~-(CR™ )2}z, -N=N-, -C(O)-, -C(ONR’-, -O-C(O}-, ~-O-C(0)-0-, -O-C(Q)-NR’-,
-NR’-C(O}-, -NR’-C(O)-O-, -NR’-C{O}-NR-, -8-C(0)-, -8-C(0)-0-, -8-C(Q)-NR’-, -S(0)-,
~5{0)z-, -0-5(0)z~, -0-5(0)2-0-, -O-S(0),-NR’-, -O-§(0)-, -0-S(0)-0-, -O-5(0)-NR -,
-O-NR*-C(0)-, -O-NR’-C(0)-0-, -0-NR’-C(0)-NR -, -NR*-O-C(0)-, -NR’-0-C(0)-O-,
-NR’-0-C(O)-NR’-, -O-NR*-C(8S)-, -O-NR’-C(8)-0O-, -O-NR*-C(S)-NR -, -NR’-O-C(S)-,
-NR’-0-C(§5)-0O-, -NR’-O-C(S)-NR’-, -O-C(S}-, -0-C(8)-0-, -0O-C(S)-NR’-, -NR’-C(S)-,
-NR’-C(5)-O-~, -NR*-C(S)-NR -, -8-8(0),-, -S-8(0),-0-, -8-8(0),-NR’-, -NR?*-0-5(0)-,
-NR’-0-5(0)-0O-, -NR’-0-S(0)-NR’-, -NR’-0-5(0);-, -NR’-0-8(0);-0-,
~-NR™-0-5{0);-NR’~, -O-NR’-8(0}-, -0-NR’-8(0)-0O-, -O-NR’-S(0)-NR’-, -O-NR*-S(0),-0-
; ~O-NR’-8(0)2-NR’~, -O-NR’-5(0),-, -O-P(OYR)2-, ~S-P(OYR")2-, and -NR’-P(O)R"),-,
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. Preferred embodiments herein include compounds of Formula (f)
wherein Le 1s -NH-.
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straight chain alkenyl groups. Preferably, alkenyl groups comprise from |
to 8 double bond(s). The phrase "substituted allcenyl!" refers to an alkenyl
WO 2pdpiaTat is substituted according to the definition provided@bdya004/615239
[0025] The phrase "allcynyl" refers to hydrocarbyl chains comprising from
[0040E to 2B Rrden-atomesendcamprisingaideastonedartdivwantod kigiercin A,
on

_ d (-C=C-). The phrase_"alkynyl" includes.straight chain alkyn
togethgg Bs Cﬁrgn SR A H}?s%né%%fl @%PS%HP%@% ﬁeﬁbyﬁﬁ%ﬁgsg{&ﬂ%mm
Preferably, alkynyl groups comgprise from--tg 8-tiple bond(s). The phrase
"substity,ﬁed@ » , reﬁfij‘ o \zllcyﬁ’ tc|?is substitute,dft"\g/e\G
accordif tfinl ion/arouic : Fhe phrage'¢yclpaikyr |
ref ‘ar-alicyghieimoiety haing 3 to 20%carbofi digms and eampfisite ¢
includmy chemically permissible amount of saturated or tinsat@fated bdhds. .
Preferably, cycloalkkyl groups comprise from 4 to 7 carbons atoms.
ycloglyl groupssinchude, bul: 2o noFlmitedio o FYHOPFRRY HEXCIADARA together
[Oﬁﬂgycloﬁaﬁ\% ,c%/éél)oﬁ'égxél%qclfc eptyl,1 ci/clqoctyl, and the like. The phrase
e.¢. bleubistitrtattyyiitodtkyysters tBeptsasomticy Groulrinasysgnpimindg o
amarerding to the defipition. proyided above. Substit et cycloaliy| FRURS iphenyl,
CRAMES nﬁgggl%?ﬁ?c{):? 1&%%%213%1 substitu"_[ed with straight org b?anche’d chain
phengliboyldylodigshanvlisgarfzinjie cediigriskecycloalkyl groups that are
substituted with other rings including fused rings. Examples of cycloallcyl
[004%““%5@?&%& SubstiiedavithSusedings daghdaadbut REeRgb lTniied:ion D is
damantyl, norbomyl, bicyclo[2:2?]octyl, decalinyl, tetrahydronaphthyl,
d indanyl, bornyl, camphenlyl, isocamphenyl, and carenyl groups.
- IRepresentative substituted cycloalkyl groups may be mono-substituted or
ubstituted more than once, such as, but not 10 WO 2004/110350

/US2004/015239
(R4

and d is 0-5. Preferred embodiments of each R®, when present, are

independently selected from halogen, substituted or unsubstituted C,-Cs alkyl, substituted or
unsubstituted C;-Cs alkoxy, sub stituted or unsubstituted five to six-membered heteroaryl, or
N(R’"); wherein each R”’ is i}idependenﬂy a substituted or unsubstituted C;-Cs alkyl or Cs-

Cyp cycloalkyl. Embodiments of D further mclude compounds wherein D, together with R’

forms a fused ring system. More preferred embodiments of D are selected from

Rsg
Rg

Rg , Rs ,or R

[6043] Preferred embodiments herein include compounds of Formula (T) wherein Cis
R3

Sx R“\g
U s
G S

e
For instance, embodiments of C may be selected from
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limited to, 2,2-, 2,3-, 2,4-, 2,5-, or 2,6-disubstituted cyclohexyl groups or
WO monoHdi- or hi- substituted norbomyl or cycloheptyl groups pwhighmax 15239
be substituted with, for example, alkyl, alkoxy, amino, thio, or halo
groups. [0027] The phrase "cycloalkyleng” refers to divalent cycloalkyl
groups comprlsmg om 3to 20 carboer?goms and "substituted
K3 cygm?l\rgﬂene"gefer \j}%ﬂoalkylane groups further bearing one or more
ents as above. [002 he;phrase "heterocyclyl”,
te ocycllc terocycle" refer Jbaromatlc cyclic hydrocarbyl
compounds o] WhICh a'\{ least gne ing member,is a het roa
Heterocyclit groups include monocycllc blcyc iC, b oﬁ/ éf ?ﬁibmems include
compounds containing from 3 tog20 rlng\r%%ers of which one or more is

a heteroatom such as, but not limitédfo, ;7 0, and S. Heterocyclic groups
include, any level of saturation. For in e, heterocyclic groups include
unsaturated 3 to 8 membered ring ntaining | to 4 nitrogen atoms;
compoyifaRid e Memberea Hrigs containing 1 to 4 nitrogen atoms;
condensed unsaturated heterocyclic groups containing 1 to 4 nitrogen
[0044§toms PuaRattd 2ieH (2o o earberat g apannoet Fomn @XMIPRherein B is
atoms and 1 to 3 nitrogen atoms; saturated 3 to 8 membered rings
iniRg | to 2 oxygen atoms and | to 3 nitrogen atoms; unsaturated
sed heterocyclic groups containing 1 to 2 oxygen atoms and 1 to 3
en atoms; unsaturated 3 to 8 membered rings containing 1 to 3
Sulfur atom d_ to,3 pitro n.atoms, ferr d heterocyclyl grou
co!n?am 5 oar§§ ﬁr%ér%en?gérg %m%erh% %ﬁetleroclz%y%lczafr)éﬁpsg e uB}r “But
are not I|Er1|ted o morp line ang plperazm The phrase "substituted
ers to a heterocyclyl group

3 Substituted dlng to the |/5n provided above. [0029] The
3 heterocyc " or "heterocyc !erne refers to divalent heterocyclic
(R , R , 0T Ry . More preferable embodiments
include compounds of Formula (1) wherein B 1is selected from R

O~ &
i N/ R,
, Or

R : wherein each R” is independenily selected from

halogen or substituted or unsubstituted C;~-Cs alkyl.

[0045] Preferred embodiments herein include compounds of Formula (I) wherein A is

R wherein F 1s CH or N. More preferable embodiments of A include compounds

where R! is halogen or substituted or unsubstituted C;-Cs alkyl.



(i.e., ring-containing) groups comprising from 3 to 20 carbon atoms and
"substituted heterocycloalkylene" refers to heterocycloalkylene groups
WO HifiEBEaring one or more substituents as set forth above JOOAOPGHE15239
phrase "aryl" refers to single-ring aromatic radicals which may include
[oomﬁm Sl 2OSRIEAB AR AFYt GHaURS iciides bt asenpotlititedig a structure
|, biphenyl, anthracenyl, and naphthenyl. The phrase "substituted
COU@&RFI pe Fé?%?éﬂl%(éﬂ 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) oxygg*{h atom(s), nitrogen atom(s),
11 WO 2004/110350 PCT/US2084/0.4-5 239" and/gr-silifyr atom(s) and
also includes aryl g{gups in WhICh one or :
aryl group is bonded toa.g cdhantf/or unsubs y aIkyI, allcenyl,
or alkynyl group. This |Q§/I i

Lup-are bonded to two atoms of an alkyl,
ef?he a fused ring system (e.g.
efEahydronaphthyl). Thus, the phrase "substituted aryl"
includes, but is~hetfimited to tolyl, hydroxyphenyl, and the like. [0031] The
phrase "arylene" refers to divalent ary| 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
[004 TeteroAmditiefer pioferd doeabodentresderarommativld ngwposisiingasiug a structure
carbo ato and.h atoms, such as N, S, and 0 or (ii) an 8- to
conﬁ??ﬁ a"%&f‘m 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 gp\g The Fﬁa@rgaql%

(\/ { @—(R%

(GO

=5
)
~E
(1),
[6048] Further preferred embodiments herein include compounds having a structure
corresponding to Formula (IV):
R® g ﬁ
™~
@—(Rﬁ>d
(R%
E/E \__
!
E\-.
(IV).
[6049] Even further preferred embodiments herein include compounds having a structure

corresponding to Formula (V):
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ring may be attached at any heteroatom or carbon atom. Representative
wo hetereard compounds include, for example, imidazolyl, pyfi%‘l‘/?é/{&@a%zw

pyrioidinyl, thiophenyl, thiazolyl, furanyl, pyridofuranyl, pyrimidofuranyl,

pyridothienyl, pyridazothienypl(ﬁ pyridooxazolyl, pyridazooxazolyl,

pyrimidooxazolyl, pyridotlvazo thiazalyl, pyrrolyl, pyrrolinyl,
imidazolyl, pyrazolyl, pyridyl, dihygropyridyl, yp{f)pyrazinyl,
pyridazinyl, triazolyl (exg, 4H-1,2,4-ridzolyl, .\ ,3-triazolyl, and
2H-1,2,3-triazolyl), tetrazolyl, (&g. 1H-tetrazolyl and 2H tetrazolyl),
pyrrolidinyl, imidazolidinyl Spiperidinyl, piperazinyl, indolyl, isoindolyl,
indolinyl, indolizinyl, benzﬁﬂﬁ@olyl, quinolyl, isoquinolyl, indazolyl,
benzotriazolyl, oxazolyl, isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazolyl,

1,3,4- oxadiazolyl, and/E \§-oxadiazolyl), benzoxazolyl, benzoxadiazolyl,

benzoxazinyl (e.g. 2H< enzoxazinyl), thiazolyl, isothiazolyl,

thiadiazolyl (e.g. 1,2,3-thiadiazolyl, 1,2,4- thiadiazolyl, 1,3,4-thiadiazolyl,

and 1,2,5-thiadiazolyl). The phrase "Qfﬁstituted heteroaryl" refers to a
[oos0pterog e@fﬁWﬁ%&ﬂ&é%ﬁ%@iﬁéﬁ%@%ﬁﬁﬁ@lﬁ@ﬁ Qﬁﬁgﬂiﬁ{a@mﬂ%da structure

above. [0033] The phrase "heteroarylene" refers to divalent aryl groups
corresApIRm P GBI bYd) 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 heteroatylenes refets to heteroarylene groups

further bearing one or more substitjientgas s above. 12 WO
20041110350 PCT/1S2004/0152 034] T a8e’ "alkoxy" refers to
an oxygen-containing afﬁfﬂ\e& oallcyl group, as defined above. [0035]
The phrase "alkylamido" refgf$*to §n allcyl group, as defined as above,

which comprises -C(O)NR2 in each R is independently hydrogen,
alkyl, cycloallcyl, aryl

N
»:
R N/
| (VD).
{0051} Presented embodiments include compositions comprising compounds of Formula

(1) and a pharmaceutically acceptable carrier; and kits comprising compounds of Formula (T)

and instructions for use.

IL PREPARATION OF COMPOUNDS

[0052] Presented below are exemplary general SCHEME: for the preparation of
invention compounds. Further details of synthetic methods are provided in the Examples
herem. 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 synihetic

SCHEMESs presented below, may be employed fo prepare compounds herein.

[0053] Derivatives and chemicailly 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.
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heteroaiyl, or the like. Furthermore, alkylamido embraces embodiments
wherein R, together with N, forms a cyclic structure. [00361 The phrase

wo femineisefers to NR2 wherein each R is independently hydregem;salkil: 5239
cycloallcyl, aryl, heteroaryl, and, the like. Furthermore, amino embraces
e@bodlm@% (—f%@) E}gﬁ%&g@ﬁ% a cyclic structure. [0037]
The phrase™alky amlno refers to an allcyl group, as defined as above,
which comprises an amino g}@oup as defined above. [00381 The phrase,

[0054halogERmipfersiid FomI FBHCbPYIDSY ETHOBHAESLS trkBin pererolD BAYFHSS (3)
can b%}?%% PROIEHNIEH: cank t?ﬁxi%%@ﬁa&%d%%toﬁ@%ﬁw@ﬁ?@ PeE e Qbpropriate

radicals of hydrocarbyl, substituted hydrocarbyl, heteroatom-
thiourssraintag cubBae hy Brocaskyico s anrRaisacERTBS R RESATEHRTYOT 2-
8&&9&? Sringitde ulated
ammg?(ﬁi({lg ?E{%X}%{ T | Bﬁ%%ﬁ%@&z\é@ I]:\’H{jgg-fNH (C(q’%é;ﬁg\l\l%‘_ﬁ%n ICJS _mamp 1
to pregi® INReLti- @@gow@s@@g)amnww;@g and rf@@;tance
-NR'-C(0O)-O-, -NR'-C(O)-NR'-, -S-C(O)-, -S-C(0)-0O-, -S-C(O)=INTR"-,
-S(0)-, -S(0)2-, -0-5(0)2-, -O-5(O)g@f{E@,1§(Q)2-NR'-, -0-S(0O)-, -0-S(0)-0-,
-0-S(0O)-NR'-, -0-NR'-C(0)-, -0-NR'-C(0)-O-, -0-NR'-C(0O)-NR'-,
-NR'-0O-C(0)-2-NR'-O-C(0)-0O-; ~NR;0O-C(0)-NR'-, -0-NR'- C(S)
-Qﬁg\AR'-C(S)- -O-NR'-C(S)-NRZ, NR'-O-C(S)-, -NR-O-C(S)-OF R
-NR-O-C(SJ-NRY, -0-C(S)-, -0-CISF0-, -0-E(SyNR=-NR*- C(S)RP: AN
-NR'-C(S)-O-, -NRog@(S) NR'-, -S-S{@)2-, -S-S(0)2-0-, -8:5(6)PRR'-
-NR'-0-S(0)-, -NR'-O-S(0)- O- -NR'-O-S(0O)-NR'-, -NR'-O-S(0)2-, ,
-NR'-0-S(0)2-0-, -NR'-O-S(0)2-NR'-, -0-NR'-S(0)-, -0-NR'-S(0)-0-,
-0-NR'-S(0)-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(0O)(R")2-, and NR'-P(O)(R")2-, wherein each R' is
[0058]dependenilyt vyl ogeldessdiRiiiutedttonsnsalystltotéd pikidrseBstittteugple

thioureas, such as NHo-C(=8)-NH,, and varying a-bromoketone derivatives. As exemplified

rmg D

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-hnked

compounds (6).
SCHEME 2

0 3
0 )L RJZZ%NH
A A W
ring A— ring Z=Sor0 fing A—ring B

1

4

' /Tj\
HQ ring D
5

(i) coupling agent
R3
| )—N fing D
/N H
fing A— fing B
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unsubstituted alkenyl, substituted or unsubstituted allcynyl, or substituted
woapunsukstituted cycloalkyl, and z is 1-10. Preferred embodipgnis;hgtinszzo

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,

toggher wite !E%’Afﬁrm%@%%f%‘ﬁéﬁ@@'ﬁéﬁ@gﬁfﬁ@gﬁems G

E/GE E~1/G\/O\ %-G MGGGG 0O\O G,GM EJ MM% G

G include, or [0041] The phrase "fused ring system" refers to two or three
[003rigs thBrdreahisbaltogethet ketgnbidyiietvretvioyglicyridgrs§ETEISIE 1 include ¢-

ve:fused,ri ' for, example, naphthyl .

b e M T Bt S RO cppoprrit
alkyp etylpyeionts dighengtpiperbainybenddddiked {048} Rreferred

embodiments herein include compounds of Formula (I) wherein Dis 0_

(RS)a and d is 0-5. Preferred embodiments of each R5, when present, are

independently selected from halogen, substituted or unsubstituted CI-C5

alkyl, substituted or unsubstituted C1-C5 alkoxy, substituted or

unsubstituted five to gix-membered heteroaryl, or N(R")2 wherei

is ing%o;ndently a substituted or unsuBbstituted (r‘n:]g-QS alltyl or C-

cycloaiky~Emhedimen mzaafurtheunrélude-compo%dsi [

together with R5,

halogen

[6057] Thus, by varying the moieties for rings A and B in SCHEME 3, a multitude of a-
bromoketone derivatives can be prepared. For instanée, a-bromoketone derivatives where
ring A is an imidazole derivative and ring B is a phenyl derivative (1a) 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

R‘,'-..\,H
ER " e |
S ¢
Hu\/@)\ v O oR Ao wot td
I8 N

b
Aust. J. Chem,, 1977, 30, 629-637

TL., 1998, 39 {19), 28412544 Chem. Pharm. Bull, 1998, 46(4) §23-630

Cu (i base

}
Y a
|

7

E
R“,{\N 2
e

N

- Ry

Y

F
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forms a fused ring system. More preferred embodiments of D are selected

from RS R5) ~Z~I R5 R5 RS, or RS [0043] Preferred embodiments herein....
WO Mitiidessbmpounds of Formula (I) wherein C is R3 R3 K FBCiFtsaies 115239

embodiments of C may be selected from 14 WO 2004/110350

[005@](:-” U2 2004128393 RBi¥atR30:R3 N rﬁx%__ N & ndMoreReefe H&‘i‘vaﬁve, such as

~embodiments include R3 compounds of Formula (1) wherein C is [0044]
pipepydnsy vl ainb BdipTepbeid dar TRENRIEBG M periBssPrRrmbla Iy WHateThof

conéﬂﬁnﬁﬁ -2.R,)0 and b is 0-2. For instance, embodiments of B may be
selecteag from I-N

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 dertvative,

to a suitable 1sothiocyanate compound.

SCHEME 5

i Sy N2 DIEA s s
Oy s O 2 (L
R4

H N \\/ N
H
R4

Synthesis, 1988, 456-459 7

ag. base

H
Ty
Rd/ S

8

DIEA= diisopropy! ethyt amine

[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 o 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.
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J (R2)b (R2)b or (R2)b More preferable embodiments include compounds
wo 206 frasa (1) wherein. B is selected from (R2 )b N,/ 1 YpeN{NAR2R5039

'~t (R2)b or ; wherein each R2 is independently selected from halogen or
substituted or unsubstituted CI-C5 3%%(%6&%%%5 Preferred embodiments
herein include compounds of Formuta inAis Tp Rlwherein Fis
CH or NcMeyg preferabie emhodinents; of-A tnchide compounds where R’
is halogemesrststituted @supsubstitviee:CME Bualkyl. 15 WO )

B 41 0330"PETIYS 2004/0 25239 (0046} Preferable eme(gdlmemF%s

sentetSieteimretid e Smipotiids having a structure b(“r pﬁpdmg to

Formula (II): H RaN (R2)bK~(RS)a K GE'E,G EI

where M=C,N, O, §;
and R' and R" are each

(Qz}n independentlyselected from
hydrogen, alkyl, aryi, heteroaryl and

heterooyclyl.
Suzuki Coupling: —Q / K:CO3 / PA((PPhy) .~

{Qa)n
e
Br / \
YM
C-C bond formation: SAME AS ABOVE
C-N bond formation: SAME AS ABOVE
C-0 bond formation: SAME AS ABOVE
R (Qz)n
) /I R
p \
‘nd 4 s / where M=C,N, 0, §
R M where P =C, N, 0O
~C N

[0662] 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

bond formation;
b

ond formation; or Qa)n
bond fermation P._\(ﬁ &\Q?/NK

C-N
C.C
C-Ob

Fo

/ C-N bond formation (Qain N
L N S P \(_Y S
i, Y

whare M =

N, Q, 8§
whare P N, O

C,
G N,

1



E E (Il). [0047] Additional preferred embodiments herein include

compounds having a structure corresponding to Formula (lll): H (R2)o \
WO RYaIBESE, G E E ~- E (Ill). [0048] Further preferred entlagdirsmsnts 15239

herein include compounds having a structure corresponding to Formula

]Sl'J\r’ 51%%@{19% % '3@9\%\ Er® Ve BODY #{R04NENEING DISEASE

}%ents her n Include compounds having a

[0063] An aspect of the invention is drawn o methods of modulating Af levels and

methods for treating a disease associated with aberrant Ap levels using compounds having a

structure corresponding to Formula (VEL):

{(Ar-Lano1-(B1)-Lei-(Ci)-Le<(D1)
(V1)
and pharmaceutically acceptable salts, and prodrugs thereof, wherein:

A1 is optional, and when present is 2 five or six-membered substituted or
unsubstituted cycloalkyl, heterocyclyl, aryl, heteroaryl, cycloalkylene,
heterocyclylene, arylene, or heteroaryiene;

B, is a five or six-membered substituted or unsubstituted cycloalkylene,
heterocyclylene, arylene, or heteroarylene; or By, together with Ay, forms a
fused ring system;

Ciyisafiveor six—membered substituted or unsubstituted arylene or heteroarylene;

D, is a five or six-membered substituted or unsubstituted aryl, heteroaryl, arylens, or
heteroarylene; and .

La: is optional, and when present, is a covalent bond or a linker;

each of Ly; and Le; is independently a covalent bond or a linker;

wherein said compound of Formula (VII) modulates AP levels.

[0064] Preferable methods herein include use of compounds of Formula (VII), wherein:

A, is optional, and when present 1s:-

wherein each E is independently N, NR, C, CR!, S, or O provided that no

more than four I’s are heteroatoms;
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corresponding to Formula (V): 16 WO 2004/110350 PCC/US2004/015239
wo RB18MR)N UO /--G E E 10°E E~Er M. [0050] Especially ppeferigdhonizaso
embodiments herein include compounds having a structure

corresp 5 EP Larmula Iy Ra.g.4 gpl féé 8 Ny gﬂﬁb&]m%(? oRNubstitated

(VI). [00 ed emb iments In ompositions comprising
compounds of %@rmu!aswsam@phamaahﬂmmaﬂyl@@bmawwm and

kits comprising G m@&%ugesd ohﬁg{rymg l%s(tlptuted 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 alikenyl, 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 Ay, when present 1s:

M
Y
Sz
M. .M
S
wherein each M is independently selected from CR' or N, provided that no

more than three M’s are N; and

Biis:

wherein each G is independently CR* or N, provided that no more than three
G’s are N;

each R? 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 alkylamido, substituted or unsubstituted alkylamino,

substituted or unsubstituted amino;

C1 is:
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and instructions for use. Il. PREPARATION OF COMPOUNDS [0052]
Presented below are exemplary general SCHEMES for the preparation of
WO IpRAH8T compounds. Further details of synthetic methods RETPHSAEE 139
the Examples herein. Since compounds herein can be readily prepared
according tgeprocedures well known to one of ordinary skill in the art,
numerous methods, in lieu of or in addition to the synthetic SCHEMES
presented below;< Eyme employed to prepare compounds herein. [0053]
Derivatives and emfy‘!;milar compounds within the scope of the
instant discl ré\nma)}f 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
2004/110386PG T/ig SAGUIGI0E PRRAICENERAE CORDENSATION NR;

SCHEMEe&%%]igﬁgg%%g%%mmr@lgprrise anninothiazole or

aminooxazole mo prepared by dombining an

a-halogerftes st s nidwiegive (ahswitki ahapproprtitercthidkibardrstirated or
compound (2). Fﬁﬁéﬂﬁéﬁ%ﬁgd%y%%h‘?f?iZ&%§ﬁﬂﬁ@&%@ﬁﬁﬁ%@%ﬁ%ﬁubsﬁmw

aminothiazole compounds is depicted below in SCHEME 1. SCHE
can be manipulatedmanpsepare helerntad. compottidsbyvanyibgtinigs Alloxy,
B, and D, for instance. SCHEME | Z=SorO R3 ringARZZR /YIN

or C; is:

wherein each M 1s mdependently selected from CR' or N, provided that no

more than three M’s are N;

D, 1s:
wherein each E is independently N, NR, C, CR', S, or O provided that no
more than four E’s are heteroatoms;
or Dy 1s:
M
I\f’l/ ~~ D‘IA
( } ] {
M M
S

wherein each M is independently selected from CR® or N, provided that no more than
three M’s are N;
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ring B+ f~\H,N N N ringD halogen ring D ring A-nn9 B 1 2 1 [0055]
WO Aleematisely, condensation reactions may also be performeg gith Simapie s230
thioureas, such as NH2 -C(=S)-NH2, and varying a-bromoketone

de@xawsis% g&qef&ﬁgg FRES 5%%0 ag%%geﬁhe esvliant,,

amine (4) mayb COHJU ated W|thaca oxy ervative comprlsmg

ring D (5) inshies preisé nbeybisahstitpingragenthetprodlics ammidedistkeded or
COmpOUNB NS FEHENE A2 R A A RN Al o

BB'BrZ=Sor Oring A- "4 1 HOTIng cou
agent Z unsubstituted cycloaliiyl, substituted or unsubsumtad heterocycle substlmted

or unsubstituted aryl, substituted or unsubstituted heteroaryl, or substituted or
unsubstituted amino, or substituted or unsubstituted alkylamino;

La1, when present, and each of Ly, and L¢; is independently a covalent bond or a
linker selected from the group consisting of ~C=C-, -C—Cw, -(CRg)gm, ~O-,
-O-(CR )2)er, -5-, -NR’-, -NH-(C(R")2)-, -N=N-, -C(0)-, -C(ONR’-,
-0-C(0)-, -0-C(0)-0-, -O-C(O)-NR’-, -NR’-C(Q}-, -NR’-C(0)-O-,
-NR’-C(O)-NR’-, -S-C(O)-, -S-C(0}-0-, -§-C(0)-NR’-, -8(0)-, -S(0);-, -O-
S{O)y-, ~0-5(0)3-0-, -O-S(O),-NR’-, -O-8(0)-, -O-S(O)-0O-, -O-5(0)-NR’-,
-O-NR’-C(0)-, -O-NR’-C(0)-0-, -O-NR’-C(0)-NR’-, -NR’-0-C(O)}-,
-NR’-O-C(0)-O-, -NR’-O-C(0)-NR’-, -O-NR’-C(8)-, -O-NR*-C(S)-0-,
-0-NR’-C(5)-NR’-, -NR’-O-C(8}-, -NR’-O-C(8)-0-, -NR’-O-C(S)-NR -,
-0-C(S)-, -0-C(8)-0O-, -O-C(8)-NR’-, -NR’-C(S)-, -NR’-C(§)-0-,
-NR-C(S)-NR’-, -5-8(0);-, -S-5(0)2-0-, -5-S(0),-NR’-, -NR’-0-5(0}-,
-NR’-0-5(0)-0-, -NR’-0O-S(O)-NR’-, -NR’-0-S(0),-, -NR*-0-S(0)-O-,
-NR’-0-5(0);:NR’-, -O-NR’-S(0)-, -O-NR’-8(0)-O-, -O-NR’-S(0O}-NR -,
-O-NR’-§(0);-0O-, -O-NR’-S(0);-NR’-, -O-NR’-S(0),-, -O-P(OYR)y-,
-S-P(O)R}o-, and -NR’-P(O)(R”)z-, wherein each R’ is independently
hydro gen; substituted or unsubstituted alkyl, substituted or unsubstituted

alkenyl, substituted or unsubstituted alkynyl, or substituted or unsubstituted
cycloalkyl, and zis 1 to 10,

[6065] Preferable methods herein include use of compounds of Formula (VII) wherein

Lei is -O-, -8-, -8(0)-, -8(0)z-, -NR’-, -C(0)-, {(C(R)2).-, o1 -C(8S)-.

[0066] More preferable embodiments herein include methods of modulating AP levels
and methods for treating a disease associated with aberrant Af levels using compounds

corresponding to Formulas (IX), (III), (IV), (V), or (VI).

[6067] The phrase "amyloid-beta" or "Af" refers to a peptide from a human or other

species that (a) results from processing or cleavage of an APP and that is amyloidogenie, (b)



YN} H ring D ring A- ring B 6 18 WO 2004/110350 PCT/US2004/015239
? B. PREFiARATlON OF a-BROMOKETONE DERIVATIVES [0056
WO If{a1aH1: halogenated ketone derivatives employed in SCHENESE04/015239

include a- bromoketone derivatives. As shown in SCHEME 3 below,
is orreminagienof asnepprapsiatep-atkyldetohe resuits in thrdiationof and sequence of

a-bromoketone_derivati 1Q0
AB @ﬁ”ﬁ?saﬁ%%}hﬁggé’fﬁ%%gﬁ %ﬁl}g %%/‘\%écrﬁf%% Aﬁﬁ%@% fﬁr( ﬁ rﬁr@ag&em ofa
peptﬁmstmé SEHEMB, 3padm (I&ngﬂé/of ée)hnmﬂmhemm@ﬂmwatadeistm ld@letlons or
repare r d h
SUbS?ﬁ?g%lé gg‘r‘f\%g{?i gﬁﬁ @; Bigap en;fef{“ééa:%/a |v\(§{fearbe ;G030 Isﬁgp Qs or

can be prepare
pAdaceprsipgdes et brtheyriore! Bﬂﬂgdﬂﬁafﬂparealéci eegmptoyeand are

] are bromok one deriya here ri trlazole or thiazole.
it B AP AT SO E R R RE D G S 0 R vhich
exhiBits heterogeneity. Howevel, AP peptides containing less than 39 amino acids, e.g.,

AB38, AB37, and AR34, also may occur.

10068} AP peptides can be produced in an amyloidogenic APP processing pathway n
which APP is cleaved by p-secretase (BACE) and one or more y-secretase activities. A
peptides include those that begin at position 672 of APP770 and those that begin at position
682 of APP770 (see, for example, GenBank Accession No. PO5067). Generally, as used
herein, "AB" inciudes any and all Ap peptides, unless the amino acid residues are specified,
such as, for example, 1-43 (AB43), 1-42 (AB42), 1-40 (AB40), 1-39 (AB39), 1-38 (AP38), 1-
37 (ABB?), 1-34 (Ap34), 11-43, 11-42, 11-40, 11-39, 11-38, 11-37, 11-34, and others. The

various AP peptides of differing lengths are referred to herein as “species” of Ap.

{6069] The phrase "amyioid precursor protein" or "APP" refers to a protein that can be
proteolytically processed or éieaved by one or more processing or cleavage reactions to
produce AB. 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-APPG77, APP563, and APP365.

{0070] 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 (Val7171le), the Indiana
mutation (Val717Lew), Val717Phe, Val717Gly, Ala713Thr, Ala713Val, the Austrian
mutation (Thr7141le), the Iranian mutation (Thr714Ala), the French mutation (Val715Met),
the German mutation (Val715Ala), the Florida mutation (1le716Val), lle 716Thr, the
Australian mutation (Leu723Pro), the Flemish mutation (Ala692Gly), the Duich mutation
(G1u693Gln), the Arctic mutation (Glu693Gly), the Italian mutation (Glu693Lys), and the
Towa mutation (Asp694Asn), and the amyloidsis-Dutch type mutation (Giu693Gin). (All

numbering herein is relative to the APP770 form).
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OH Aust. J. Chem., 7977, 30, 629-637 TL, 1998, 39 (19), 2941-2944
WO GhemoBisaml. Bali 1998, 46(4) 623-630 CU (il) base M 0 Qid\{RG50n.M R239
By Or Rr~ N/fl 0.a Rla 19 WO 2004/110350 PCT/US2004/015239 [0058]

-brompketone degvatives where ring A js.non-aramatic derivative, such

00 o R R W S AGE R v baons

delethynbromibationiofiscelnespondindskéione. desPREPABRA] KON PP proteins from
THIOUREA DERIVATIVES [0059].Thioyrea or urea derivatives (2) are .

b R R 8l S0 Rl A Rl SO E e fercn

geneanity cafelbe preparetllyi SCHEME SPIGenstaltyyviiieat Servasies6abe spacies.
prepared by addition of an appropriate amine, such as an aniline

[007§Frivaﬂfﬁe ptﬁrﬁ'sg‘ u%f& %&%Q&ggp S%Stgﬁ)}r%f)a%umne%t’Srgc:yei%l\{loEagy%ol\xl'gi_'ozn%f 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 Af, a gamma-secretase cleavage site
which, when cleaved, generates the C-terminus of AB or both a beta- and a gamma-secrefase
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 AB” refers to any in vivo, ex vivo or in vitro substance containing
APP, amyloid precursor fragment thereof and/or AB. 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 ‘hod.y 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.

100741 “The phrase “modulate” or “modulating” with respect to AR level, refers to a
detectable Increase or decrease in the amount of at least one species of AP peptide (such as
AB43, AP42, AB4O, AB39, AR38, AB37, AR34, 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
Ap peptides (such as the ratio of AR42 to AR40); a detectable increase or decrease in the
amount, or relative amount, of AB in a particular form (such as monomeric, oligomeric, or
fibullar form; in solution or aggregated in a plaque; in a particular conformation; ete.); and/or
a detectable merease or decrease in the amount, or relative amount, of AP in a particular
location (such as an intracellular, membrane-associated or extracellular location, or in 2
particular tissue or body fluid). In preferred embodiments, modulation is detéctable as a
decrease in the level of AB42 or AB40, or an increase in the level of AB37 or AB38.
Modulation of AB 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
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I DIEAN-ICN\ NCS+0,R4HH,.,.. R4 Synthesis, 1988, 456-459 7 aq.

base DIEA= diisopropyl ethyl amine H N\NH2 4S8 [006%”}@ e
wo 28%%{/5)&\‘7%3 7 or 8 are suitable for condensation with a-bromo "e{onge(l;gﬁmﬂw

derivatives. Moreover, the corresponding urea derivatives of 7 or 8 may
relatiatsenhenstiitabiy Afgieyied, inf thexgsfieral domgerisationipresentdd fidabire. to a

D. ALTERNATIVE SYNTHETIC ROUTE FOR PR RATION OF... . -
el BB R KU P TAZOT L T000 T S fo 1A Gy senifcan
diffecondenkatiensebtesidepictdevabove in SCHEMESs 1 and 2, various

substituted thiazole and pyridine derivatives may also be prepared using a

o SR P R PO SRR B
indireeBulint ZmOtRveHalide(@X) Camteréing isthnlog@h in vivo, ex vivo or in vitro. A
source of APP, amyloid precursor fragment thereof and/or A} or source of BACE activity,
that is a human or other animal can be contacted with a compound, forﬁ;xamp}e, by
therapeutic or prophylactic administration of the compound. A source of APP, amyloid
precursor fragment thereof and/or A that is a tissue, tissue extract or cell can be contacted
with a compound, for example, by introduction of the compound into the culture medivm. A

source of APP, amyloid precursor fragment thereof and/or Af that 1s a fluid, such as

extracellular medium, can be contacted with a compound, for example, by admixing the

compound with the fluid.

[06G76] The phrase “treating” or “treatment” refers to any manner i which one or more
of the symptoms of a disease or disorder are ameliorated or otherwise beneficially altered,
whether in a permanent or temporary mamner, 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 ina
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 A production, catabolism, processing and/or levels.

[0077] The phrase “disease associated with aberrant AR levels” refers to any condition
characterized by an abnormal amount of at least one species of AP peptide (such as ABL‘B,
AB42, ABA0, AR39, AP38, AB37, AB34, 11-43, 11-42, 11-40, 11-39, 11-38, 11-37, 11-34,
gtc.); by an abnormal relative amount of different species of AP peptides (such as the ratio of
AB42 to AP40); by an abnormal amount, or relative amount, of Af in a particular form (sech
as monomeric, oligomeric, or fibrillar form; in solution or aggregated n a plague; in a
particular conformation, etc.); and/or by an abnormal amount, or relative amount, of AP in a

particular location (such as intracellular, membrane-associated or extracellular location, or in



C-N bond formation: Pd2(dba)3 / BINAP | Amine ((R'(R")NH) | NaOtBu R
WO B18/8840 bond formation: Pd2(dba)31 BINAP / Alcohol (RO s Ne@Bese
C-S bond formation: Sulfide (R'SH) / NaH Br S~-M N N R" where M = C,

nd.R" r a |nde e selectedf
e R R AR O AR ToEy o P gbiopides. A7
formEanplingfleacos lRE(PBha)ofliti(OHR BY RndemR ok denddarmpationeases
SAME AS ABOVE C-N bond formation: SAME AS ABOVE C-O bond

and {orifio ARgANAE S estved BRJRvsIRET kiverdvie @t puddprgescribed herein,
and include, for example, Down syndrome, Parkinson’s disease, diffuse Lewy body disease,
progressive supranuclear palsy, Hereditary Cerebral Hemorrhage with Amyloidosis-Duich
Type (HCHW A-D), cerebral amyloid angiopathy (CAA), and mild cognitive impairment
(MCT). Embodmments of the invention include methods of treating any disease associated
with aberrant A levels, such as AD. Compounds of the present invent{;n can be
administered to a subject to treat (including to prevent or to ameliorate) conditions associated

with altered AP production, fibril formation/deposition, degradation and/or clearance, or any

altered isoform of AB.

[6078] 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, synuclemopathies, primary pm;gressive 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 spincbulbar muscular atrophy (Kennedy's disease), primary lateral sclerosis,
familial spastic paraplegia, Werdnig-Hoffinann disease, Kugelberg-Welander disease, Tay-
Sach's disease, Sandhioff disease, familial spastic disease, Wohifart-Kugelberg-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
infravertebral lesions (including, but not limited to, contusion, penetration, shear,

compression and laceration).
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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 _
wo %’é’r@w N?)te that all conditions for bond formations in SCHER/FEW%%%“{P] 239
same as in SCHEME 6. SCHEME 7 Rt R' C-N bond formation; R'rR R'/
IV. C-alboRRforiato A rR (AFDH NBABREL N BAd@Rymation (QZ)n N- ~ M
C-C bond formation P" 1" N F".whereM=C, N, 0,S whereP=C,N, 0

WO-2004 350,PCT 004/Q1,02% ;
EOG7%XLODUE%A%‘?§%& Sﬁ%\éﬁ@ﬁ%ﬁ% Fggﬁs%h%%r%%gg §‘E g used fo freat or
memw@m&@o%ﬂfﬁgrml@@ﬁ@pmﬁamémh@tmemhi@mnsydbawsﬁfoin
theraBey zg‘gﬁg?fc%"%‘s"?ﬁ” AR 8y x}ﬁ]e%?‘ijm%e}&%‘éﬁiﬁf th‘?ﬁgﬂ%%v%ﬁae&ﬁ%ém a target

gSSOCI WI% abérrant evels using compounas fhaving a structure
tissuediredpemifog teiFodrgsac(utie (MdrABjoma(Be)Bp¢C)drel (EXEN{tH) other
amyfghoarmaceutically acceptable RAl3, ad BIodHas I ?Jiﬁé%& i""?ﬁr%!&‘ ‘¢ assess

IS optional; andwheh present Is a Tive or Six-membered S SHRJ ed or
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, antoimmunue disease, acute pain, muscle pain,
neuropathic pain, allergies, neurclogical 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.

[6081] Compounds provided herein can also be used to prevent or treat amyloidoses.
Ampyloidoses inchude all conditions in which deposition of amyloid in the bram or periphery
is a characteristic, including amvyloidosis associated with rheumatic diseases, idiopathic
diseases, inherited conditions, imflammatory conditioﬁs, infectious diseases and malignancies.
Amyloidosis disorders include, for example, conditions associated with altered Ap 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 amyloidosis 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.
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unsubstituted cycloallcyl, heterocyclyl, aryl, heteroaryl, cycloallcylene,
WO Rheterodydlylene, arylene, or heteroarylene; B1 is a five or sbponemsharedis23o
substituted or unsubstituted cycloalkylene, heterocyclylene, arylene, or

N hetﬁﬁﬁ%ﬁﬂ%}%ﬁﬁ% Aﬁ%&%ﬂ%ﬁ}}q rms a fused ring system; Cl is a
ere

five or six-mem substituted or unsubstituted arylene or
heteroarylene; D1 is a five or six-membered substituted or unsubstituted

00 I, heteroaryl, arylene, or heteroar qu .and LA:.is gptional, and whein ;
00 el T e Mt Rhown o

thosinslafiedde fitty=at covel ewidion botts linkerplaherdin daideeonspeting of addition,
Formula {VII) modulates AJ3 le eIs.#’)O 41 Preferable methods herein.

the G RO R R ey e

comphahqresentyisieeenth HedvEviibreincEacigisdirdapendently N, NR, C,
CR1, S, or 0 provided that no more than four E's are heteroatoms; 22 WO

[008%904/ 131@1%%%/ %%%ﬁé@ﬂt?’c%:ﬁ% &&é}){g@ 0 ?éf@?giwtﬁﬂzgélt t%repration that is

unsubstituted alkyl, substituted or'unsubstituted allcenyl, substituted or
appignsubstitutse Hleyirsamstieabepptaatisnbdiharerenkossl vubstineld enits

incldge M@Lﬁtﬁ%f‘élﬁ}ﬂ‘f%igf?NKdibenzylethylenediamine, chloroprocaime, choline,

ammonia, diethanolamine and other hydroxyaikylamines, ethylenediamine, N-
methylglucamine, procaine, N-benzylphenethylamine, I-para-chloro- benzyi-2-pyrrolidin-1'-
yimethylbenzimidazole, diethylamine and other alkylamines, piperazine,
tris(thydroxymethylaminomethane, and the like; alkali metal salts, such as lithium,
potassium, sodium, and the like; alkali earth metal salts, such as barium, calcium,
| magnesitum, and the iike; transition metal salts, such as zine, aluminum, and the like; other
metal salts, such as sodium hydrogen phosphate, disodinm 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 vive adminisiration, 1s
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 preparsd
by modifying functional groups present in the compound in such a way that the modifications
are cleaved, either m routine manipulation or in vivo, to a compound described herein. For
example, prodrugs inchide compounds of the present invention wherein a hydroxy, amino, or
suifhydryl 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 sulthydryl group, respectively.
Representative prodrags 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 ir 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)
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substituted or unsubstituted aicylamino, substituted or unsubstituted

__cycloallcyl, or substituted or unsubstituted aryl; each Rl is hydrogen,
wo ﬁéﬂéé‘?’?ﬁgubstituted or unsubstituted alkyl, substituted or uﬁsqﬁgﬁﬁﬁ{)éfi”ﬂ”

allcenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
MedBYCsHRsiRIR & Rchasuhsitpied adkyaufitd, Usinstittdtas, New York, pages

ungubstituted alkylannino, substituted or unsubstituted amino, substituted
383-GP ghsubstituted cycloallcyl, or substituted or unsubstituted aryl; or Ar,

when present is: MMM | MM/M wherein each M is independently
[oossRlected frapoSRhd:ipravigetthatny moxedhapdinde kel Nergi The

Blis: G-G GG G- herein each,G is independently CR2 or N .
ComBRTIR AR B FIR PR T e T R R BBl R proparations
suclseleted fionsthydisgen, halbgenisubstifatabets,uriBubstjistbe glkylders, sustained

substituted or uns intu&ed allcenyl, supstituted or unsubstituted alkynyl,.. ...
relegi i G b A ot oy SOetCiag: o st SolUHES B Sensions
for parenteral administration, as well as transdermal patch preparation and dry powder
inhalers. In one embodiment, the compounds described above are formulated into
pharmaceutical compositions using technigues and procedures well known in the art (see,

e.g., Ansel Introduction to Pharmaceutical Dosage Forms, Fourth Edition 1985, 126).

[6087] 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 niay be derivatized as the corresponding salts, esters, enol ethers or
esters, acetals, ketals, orthoesters, hemiacetals, hemileetals, acids, bases, solvates, hydrates or
prodrugs prior to formulation, as described above. The concentrations of the compounds m
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, prevenied, 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.
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or unsubstituted alkylamido, substituted or unsubstituted alcylamino,
WO Hrhatitgted or unsubstituted amino; Cl is: 23 WO 2004/110301/052004/015239
PCT/US2004/015239 R3 3-, IK K wherein J is selected from the group

[0091?0n5i5£§.r&9t\3}8%191’6§@, I t@f%%aﬁ?@ﬁéﬁﬁ%é%@%‘gﬁﬂﬂ& NollRe & serum

or CR3; R3 is hydrogen, halogen, substituted or unsubstituted alkyl
concestiBbMuREASIvERmBSted EoticaRy, Shbiiléa BrumSinsAtltedakyThe

pham?ﬁ%%%féﬁ%xﬁﬁéé'i‘éb&??%&%ﬁ@%%ﬁﬂ%&ﬂ&ﬁ“ Q%E%%Qﬁ%ﬂ@ﬁ%@@ﬂﬁnm about

alkoxy; or Ctis: K ~M wherein each M is independently selected from
0.001 ORIt M UpROVId ceBth AP AVEKE RER NI tEEEIW S RSNV DRIISPE B2 E E-E

Pharmaceutical dosage unit forms are prepared to provide from about 0.01 mg, 0.1 mgor 1
mg to about 500 mg, 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

it form. _ -

[0092] The active ingredient may be administered at once, or may be divided mfo 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 may be
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. I 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 heremn 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 Hmited to, using cosolvents, such as dimethylsulfoxide (DMSO),
using surfactants, such as TWEEN?, 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 resuliing 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 safficient for
ameliorating the symptoms of the disease, disorder or condition treated and may be

empirically determined.
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wherein each E is independently N, NR, C, CR1, S, or O provided that no

qre than four E's are heteroatoms; or DI is: MMM | MM rei
WO 20030 1@% . ' | hel <
each Mis independently selected from CRS or N, provided r?a\qlt noﬁr@“g}g‘wg

than three M's are N; 24 WO 2004/110350 PCT/US2004/015239 each R5
[00953 ind€Peadbatiyselaitebciromokitirog ers, tralvded feubdtiiudedadion to umans and
. substituted alkyl, substituted aqr. nsy i c bsii .
anim B B R B o AR B RB oS BHIIEE Meerite
pareniaislibstittited oycloaikydisubstitited selutisubstitstepehsterneycleil-water

substituted or uns tituted[. ryl, stit tedgor nsulstitu e%h I
e A DAL e o LA aF LA R L cpiabe
derivatioykaihines i AThevheapresetitafivdleagpeofit8lemdivecsnipdepdnadehdigrivatives

o A T IR PN o
multl{@psat QINR - U10t@(Q)-{o0a€ EONGG HBI€HORMR 1o PRAHCD) discrete units
e e T S T
Each 0rB(@)sblBnt 2B NRIrG{@m N RuE{D) Of tho - NRHB{A MR 'active compound
sufﬁzsient. 19}3%93& 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 umit-dosage
forms packaged in a single container {o 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, muitiple dose form is a multiple of unii-doses which are not

segregated in packaging.

[0096] Liguid phannaceuﬁcally 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 contan
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, triethanolamine sodium acetate,

triethanolamine oleate, and other such agents.

[0097] Actual methods of preparing such dosage forms 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,.1575.

[01060] 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



"NR"-0-C(0)-O-, -NR-0-C(0)-NR", -0-NW-C(S)-, -0-NR*-C(S)-O-,
: 1§4S)-NR"-, -NR-O-C(S)-, -NR'-0-C(S)-O-, -NR™-O-C(S}NR5001015s
W ?g%%g%(-%-qsyo-, -0-C(S)-NR™, -NR-C(5)-, -NR'-C(5)-O-,§%N&ZMU 01523
"NR-C(S)-NR", -5-5(0)2-, -5-5(0)2-0-, -S-S(0)2-NR'-, -NR-O-S(0)-, _
ConRI %@?@-ﬁlﬁﬂ@é@se@}}tﬂw-ﬂ,@.ﬁfw-l@ﬁ%(@ﬁ%l RS- @ysignt. in onc

embd¥iRrat B(Q)2DIRwst 2y NR a2 Qdr e NRnR4R)79-850:NRiH(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- 6%)&5:? o -NR'- N2- ' '1is independently
A hycﬁogen, éggéﬁéﬁgl%%%?ﬁé&%ﬁ%ted or unsubstituted

alkenyl, substituted or unsubstituted alkynyl, or substituted or
[0103hsubstimaerhasycioaittyi] doshgeidotis 26 {0065 Riéferdblelimathdts solid dosage

ininclud f f la (VID) wherein LCLis -O-, -5-
o s e, R R O e DS e
compratssdirbersiblerkineingisl dedrtdietds ot nodiyl atirg iaf evels! anghr-coated or

for treating a disease associated with aberrant A[3 Iévels usin
b s L T R
be pthedstrasectanfidoidsbetab ot A3 s referbtonanpépiice frohiratumdo der

ingrQ&Hs{ts%&%%ngﬁggg)%e?géwgm rocessing or cleavage of an APP and

that Is amyloidogenic, )04/110350 PCT/US2004/015239 is
one of the peptide constituents of (3-amyloid plaques, (c) is the 43-amino
acid seqtrence oS NEF pamRTH aBiii6Y 2ralalofinFPRie; GenBank
Accession No. P05067), (d) is a fragment of a peptide as set forth in (a),
fo1dd) or (gh anelpr deheantains onerermaLe adoitions; delelions s, 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, gum fragacanth, glucose solution, acacia mucilage, gelatin
golution, molasses, polvinylpyrrolidine, povidone, crospovidones, sucrose and starch paste.
Lubricants include tale, starch, magpesium or calcium stearate, lvcopodinm 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 sodinm, sodium starch glycolate, alginic acid, corn 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 alumina 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. Wetiing 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



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

WO geHandlijvare -4.2 kD proteins and are typically 39 to 43 amimoTacidsoiio15239
length, depending on the carboxy-terniinal end-point, which exhibits

RRAILY ’ dgseeniain $130UN2000 and
DO D R S A St A00 o

cellaperiehrbupliddlaican amyloidogenic APP processing pathway in which
APP is cleaved by (3-secretase (BACE) and one or more y-secretase

[o10tivitiesh ABnReptides ipeliER tBese thak begind RRSHIONE fRepbof, could be
APP770 and those that begin at position 682 of APP770 (see, for

Provégatripla CerBResIing At eesferin Hoas B ycEisnaranyras tRidbRstemach. For
exandE, helbges amiandal A pepide sy unlessHieAMING AGSSIBHeS BB tegrity
__specified, such as, for example, 1-43 (A(343), 1-42 (Af§42 ,1-40 .

in thog'awerhrnd 1Arass e adivR @By oD m?mﬁs?@leﬂ F9APLAILER may also
be fnAfabd Aol dn3Bind br3fntddiddr anLPMIBRSIERRIMANIOUS A(3

peptides of differing lengths are referred to herein as "species” of A(3.

00691 The phrase "amylqid.precursor pratein” or "APP" refers tp.a protein .
101685 card L R O DR LS POt SHE b A1 o thateial of
the {FeeesgiBgdiGlebyagersastions Mupredute ABtibk R deghedestallims can contain

Isoforms that are generated hy alterpative_splicin hich can he typically
Vel HER SR ) A T Of i SR AR i A Bt RGPl
coa@X@ople: AP ¢ eheaeae APRGEIS. ARR alnpiieh APRY dh:s Qb enispierns as a

of APP include, for_example, APP714, L -APP752, L-APP733, L-APP696,
com@-%’ﬁﬁé’?ﬂ“ﬁﬁ%ﬁ%{%ﬁ?ﬂ&ﬁﬁw= BB R U R SE BIPRBolG A Syrap

maycostaiming midaiions taunddndaniieswid) ARrardoiheramelaidasist and certain
condijtions, For example, thgﬁilﬁ‘uutaﬁons include the Swedish
PresgIyaE vRia S MBI6 4 LBy P Utation; the London mutation

(Val71l711e), the Indiana mutation(Val717Leu), Val7I7Phe, Val717Gly,
[01051a7I3The, Alavd3Makihie Austlianbe 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 concenirations,

up to about 98% by weight of the active mgredient 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. Laquid compositions for oral administration

[0107] Liquid oral dosage forms meclude 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.
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mutation (Thr7141k), the Iranian mutation (Thr714A1a), the French

WO mutatiendV al715Met), the German mutation (Val?lSAla)PéI:m@%ig@ﬁzw
mutation (ne716Val), lle 716Thr, the Australian mutation (Leu723Pro), the
Flemish.mutation (Ala692G1y), the Dutch mutation (G1u693G1n), the

0108 i%ﬁf?éia%fgétﬁ?}ﬁ% i fRloR TR Sy Sy amaciically

acceSatEOEALRN(ASPE SRASH Inand4he1aed ofisis PMEBJyReitatidleous solutions
Glu693G1n). (All numbering herein is relative to the APP770 form). 26

of a%%“'z BaA {8250 %Ws%&%i%@l%ﬁi?%l@nﬁmwiwﬂ%ﬁ two-phase

systéncliudesipiaieinscaniaining:Ree armois-additiens daleliansuehighout another
i I?iJ titutions relative to the isofonns described abgve, and APP proteins
1quidy

DRSS R S g e ase L SBRHGBS ATMGE-gaBEMmEdiquids,
emuARPiNeRusedheraiaraaneiatiygrismie @Wﬂﬁﬁﬂhéﬁﬁf@éﬁ}sa%e%%&e

with or without mutations, from any species. [0072] The phrase "amyloid
SUSD SPGB AS PO RFSEETI G febeTTB ARy 3o ACE PRIAbAPb R eaN 56 I non-

effepiacensgaiarlelcayBe (oaREREMATE PIREREIR 5 HEaYAYE 15aGHOMSuents,
to AP. Amyloid precursor fragments of APP generally contain either a

SWHERSTSSEIL RIS A SRR s AcERIoRly, Ybnnaesatd in effervescent

grarNHEr 0Bk ScobAG R el0am MERLC QRS Sloaveas SierWbIGhWReRids and a
cleﬁfyrﬁd generates the C-tenninus of AR or both a beta- and a

SOUTGR i 4VABE SitelEQing I agrdn bR gt dedbof fraghmeimgosage
forriBCclude the APP C-terminal fragments designated C99 and C89, as well
as portions thereof lacking some or all C-terminal residues that normally

o0 B sl 9T e plce eotse hemiodpesset
presaniivasvosled dgaerin vikst gUbsiancetentaininG AR &myeidium benzoate and
alcoﬁézcg%g{p G4y reig}li[gc%ggg&saﬁgé%’sﬁ%ige%rigxgnrlnu?sl?o’n% 'i'ggll{llr eerlhﬁ?e?a?gif‘and
cottonseed oil. Examples of emulsifying agents include gelatin, acacia, tragacanth, bentonite,
and surfactants such as polyoxyethylene sorbitan monooleate. Suspending agents include
sodium carboxmethylcelluloée, 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 tartare 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 natura! flavors extracted from plants such fruits, and

synthetic blends of compounds which produce a pleasant taste sensation.

10110] 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 preparatioh 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



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
wo sell/{sucdo as a primary cell or cell line, or extract thereof), erttacedhtkero:5239

medium or matrix or milieu, or isolated protein. [0074] The phrase

[(miI“Od“ﬁt%ﬁ%%’l&??H@Iiﬁ%}wé%@é@@%fr&@ A levelorelersteapdstestatle
increase or decrease in the amount of at least one species of A3 peptide .
dissofsinghoaslinf34B2AlB42 X3 40WASEY] ARBY, I[33E! aelgalngfslﬁlg}ywndes,_

3013453944 88, Lrdgyidis B eital: Pdteniabiadnereases Oind lating
pmp%%%%q%ééoﬁ%ﬁ%%re é}%\’/éfaégn}(l)ﬂ&r% o%’giﬁergﬁtagpecies of A[3 epti’dels (esnlj:gﬁsu e
theseas higoratior o sh8uSeosABIBYd @ uRaEcalnan Tersaleshrle clelist HetHb

form%ﬁ]t%Jnr&t moglﬁg%aﬁlvo%eaggp Mh%x H‘?S i @&&ﬁ%‘ﬁ@@.@!& (@L&i&a@s 58,603. Briefly,

monomeric, oligomeric, or fibrillar form; in solution or aggregated ina
suchfagudations paolidedroontornidiohcéte,) luse/emEiaiie A4PIBNARASAE Bed
decrease i he amount,orselatys,amount, Aldn apesieuandacation-
hem&uac ) aﬁs%gn %nt%%%:%ﬁui%g m}ém%&gné-g}s%%cibted orlg%itracelluléir Igcatio’n ’
dimathinyamnphaticutigiizsacvgyouy Riilymprorsebemp siyerins0-dimethyl ether,
odulatign is, detectab I ' J Gf:A[ :
pors R e S T e o ) o
350,6idend SA0 forfexantptaipyarirtyexsempe tedrsatn vrighbasthsmnlygdlone
at least 10%, 20%, 0%, 92 v 9 d
v B SO D OO0t CEo ot ety (DF T ke
hydxlsmgalmsﬂef(ﬁﬂ‘fafk)%p;@wbg@l]pmtM&ﬂmﬂnﬁﬂnﬂﬂqa}l@aﬁv&t@f BXYEPEHBAERS:
evel. Modulation ¢ an | -or decr that.i Al acid
etha%?g%ﬁ?ggh‘feﬂ?#e%’e%@?g%t%Sé%?ggéée%&igggéﬁgg?%E#%&e phra%/gCl |
thiolgontactingicidfars its betsgingnihtbthissaeiaibaicaither directly or indirectly,
two or more substances. Contacting may occur in vivo, ex Vvivo or in vitro.
{01 ﬁ] Other formulations include, but are not imited to, aqueous alcoholic solutt ons

including a pharmaceutically acceptable acetal. Alcohols used in these formulations are any
pharmaceutically acceptable water-miscible solvents having one or more hydroxyl groups,
mcluding, but not limited to, ;ﬁropylene glycol and ethanol. Acetals include, but are not
limited to, di(iower alkyl) acetals of lower alkyl aldehydes such as acetaldehyde diethyl

acetal.

B. INJECTABLES, SOLUTIONS AND EMULSIONS

[0113] Parenteral administration, in one embodiment characterized by injection, either
subcutaneously, intramuscularly or infravenously 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 lquid 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 monolanrate, triethanolamine oleate and cyclodexirins.
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source of APP, amyloid precursor fragment thereof and/or A[3 or source
WO sHBAGE@ctivity, that is a human or other animal can be comagt@ga@m]ang
compound, for example, by therapeutic or prophylactic administration of

conp rc myloid. precursor fra ent thereof
[Ollgpwed/orA gltt%l}gt@g%t?sségo‘%ésueé{%x r¥a l{séarpceﬁ%%ﬁ “%mtm cfed” W ?h ) 4 constant
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e oS loid rsor fr mentt ereof and/or Aj3
here?ﬁa?%%h wd%lillﬂﬁijh as & %Yé\%n%yh%r medlu eé%n I}“eacso SR &5

polysesipdusthaoyekampleybyladriizmg] e pdampmaﬂd)mﬁip]td{@iéli@tﬁl [0076]
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e compound or Compos SRR EREBAPALLYS & pljmers,
hydfﬁﬁhrh@a@éms 686) mdtudmgqasoqd}mmmoﬁmgm whll@ﬂethecdﬁve lmmp@ma oen,

crosgﬁﬁﬂgagﬁmﬁ ];Ic(:jg'% éch é?cragg ﬁnéecciil Seﬂorr}t%l Iger 0 vﬁ%r% Wﬁféﬁ that 1s

delayed orre erina perm SReh
surreanlpétatwibated twhmasosiatetinwit) agminibtedtigengfibesempeskion.

f h t t t
S R T et -
comdmmersrlnanafcteb%zced oy latieredh dr s errant, Ap&pr@ﬁu@b@@r,&%ﬁb@ﬁsw,
Is. [007 he ph 'disease associated wit
P e e S R YA EC bt by i anifene
chloadrogtitdér tedgtrope ape diemnfeAjSpeitivier(s ualmshal 34 3o Badber
cpmﬁlé‘)?dl’@gngﬂ %‘é%g’s bf%?// e%é/ An%ér)’f)’ A‘lbf}lﬂec]g% Véo 42 %%tﬁy%%éﬁﬁyﬁ%é&?&%vdpﬂ

11-37; 11- 34 etc.); by an abnorma
aicohqstmlmmawtmmmmﬂ@mwﬁmym abinesMdle in body fluids.

uch
The %8@1?15‘61}118 ity é[é\é %&Oﬁq}i % 1'3% %ﬁg%%{n Ol'rarlrllﬁ 1Sn 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,

[6115] Parenteral administration of the composttions 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 1o use, including hypodernsic tablets, sterile
suspensions ready for injection, sterile dry insoluble products ready fo be combined with a

vehicle just prior to use and sterile emulsions. The solutions may be either agueous or

nonaqueous.

[0116] If administered intravenously, suitable carriers inchade 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] Phannaceuticaﬁy acceptable carriers used in parenteral preparations include

aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents, buffers,
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as monomeric, oligomeric, or fibrillar form; in solution or aggregated in a

plaque; in a particular conformation, etc.); and/or by an abnormal amount,
WO la#iRA8 amount, of Aj3 in a particular location (such as intfabalfi/015239

membrane-associated or extracellular location, or in 28 WO 2004/110350

antid IS 2,08 48:sER839 saspaidiey antissupsihodycHuidymbisfabnoipals,
amount of one aor more A(3 peptides, Af3 forms and/or A(3 can pe relative

SeqUESTSTERR QRIS TS QECRIS AL CHbH RGeS L e Ih S SRED o P istithers

characterized by altered. A(3 levels are known in the art and/or described
011183 rein, Bnehiicludegicrexaripld cDowindy Sacbnme (Rinkitshite iiise &segers

. diffuse Lewy hody disease,. progressive. supranuclear palsy, Hereditar .
I O A Ty e B e I G o LA Ringers
Inje@gsebrabarnoid pagiopathyo(GCAL) intidduiftkedgiltivevieppaibisentgiM €djtonseed

.. Embodiments of.gheﬁ{nvention.gl\%)?e me oqs ofﬂ%eatbn ané gi easeﬁjl ctafi
o1l ST TR A BT RFIAL St B e AR o%p%&%‘af RS mestane
conqigseRtiBvenios cadebeo adranisteiedparatiuijpatitadréan (ndtigingdee containers

.prevent or to ameliorate),conditions.associate ith red A(3
i S S BT g RESORR: BB AbAGE N ey el gngpyt and
pro@any-aligrediseiono af M3tQPTMRrefet Abty;zampotnds @idberptéseptihonium

invention can be used.in.the treat t of neyrological disgrders, includin
o R BT RO St 5 S A oo B NS Bhocpbate
and Rtiaticconidition snHxenplanynneirolbgical disorens sneyiintldderrocaine

diffuse. Lewy body diseagse, Pick's disease, mulfisysiem degeneration
byt B S ST B B RS S e HhoAR T G Ry s staose
hydiaieralgolerasisy dayanesativiepatexdasisattital basamdegneralients include

ALS-Parkinson's-Dementia complex of Guam, subacute sclerosing .
Polﬁgﬁ%ﬁemmﬁﬁﬁéRbt&ﬁé%}ggsgags%%?aﬂsgaﬁw&?fpﬁffﬁli%}rﬁns inctude

ED'PEOOIeSSIMEceRi@Sidarriers also include ethyl alcohol, polyethylene glycol and

propylene glycol for water miscible vehicles; and sodivm 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] Tustratively, intravenous or intraarterial infusion of a sterile agueous 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
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striatonigral degeneration, Machado-Joseph disease/spinocerebellar
WO Htewid 3g9e 3 and olivopontocerebellar degenerations, GillesBekans./015239
Tourette's disease, bulbar and pseudobulbar palsy, spinal and spinobulbar

1east%%ai@a%wg(t%em%énﬂ disease) pimany.lateral selgrnsisydaniliahan 19

spastic paraplegia, Werdnig-Hoffmann disease, Kugelberg-Welander
wiw @%@mtwwﬂs@@n@d@ée?s@eg@dwaﬁw(a}sease familial spastic disease,

Wohifart-Kugelber. Welander disease, spastic paraparesis, progressive

[o128)ultifoggkleykprneg @Qﬂﬂ@ﬂ@éﬂé&dﬂﬂ@ﬂ Hisersesi/IAHEINE suitable form or may be
Creutzfeldt-Jakob, Gerstmann-Straussler-Scheinker disease, Kuru and

deriyabgpdAntasHesTHAmRES, QYR ReEts FEMHEALAT AAPOMSE COPRHHE Withform of the
resulBEMANHRSAHERAD RS AulAb desnentisrdifesrinbitednatel isgaseor

(Binswanger's disease), dementia of endocrine or metabolic origin,

admTEsHERIR BIhBsTPEbIN AhEhEFRIBR BRI SEISC T AR op g hisiea e
effeanﬁé frantal dabe.fenentideaatgbrakischamiaiy ipfastinnsipeluding.ambRlg d may

occlusion and thrombotic occlusion as welfas infracranial hemorrhage of

be eaRy AL dskaIRGS- but not limited to, epidural, subdural, subarachnoid
and intracerebral), and intracranial and intravertebral lesions (including,

C. but not [InyitspHo] comupion pemagration, shear, compression and
laceratign). 29 WO 2004/110350 PC /U

04 015239 W. .
[0124] TERNAHFESTRERNBENTE, d@?@?éﬂ#ﬁ&ﬁﬁ%‘?‘é‘?ﬁéﬂd for

admeaspesitiensh ed n@i@ﬂhﬂﬁﬂ@ﬁﬁt@ﬂtﬁé@}mbﬁm%@d To.keah o saligtaigsdtuted
\f[ﬁ riety of disorders. Compounds and compositions that may be used in
and Tﬁ’g%tﬁ ey HeSAbEESin one embodiment have reasonably high

bioavailability in a target tissue (i.e. brain, for neurodegenerative
[Olz‘rﬂbordeTia,emwﬁdml@rqpéﬂmdrgbw@amsﬁmpatbéﬂmmwoidb@m@mpound provided

hemgrggo%lta{% 2 narc]:%ggg aﬁ?ynz?cbégpl‘%l)\ig %‘)éICItXfw Se%e%'?”l%daigugpa%% s5198nt. 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,
ghucose, 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 Iyophilized powder can be stored under appropriate

conditions, such as at about 4 °C 1o room temperature.

[0126] Reconstitution of this lyophilized powder with water for injection provides a
formulation for use in parenteral administration. For reconstitution, the Iyophilized powder is
added to sterile water or other suitable carnier. The precise amount depends upon the selected

compound. Such amount can be empirically determined.

D. TOPICAL ADMINISTRATION
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compounds described herein for their pharmaceutical acceptability using
standard methods. [0080] For instance, compounds of the instant )
WO HPdniibiittan be used in the treatment of cancer or other di8E3ges2004/015239

characterized by abnormal cellular proliferation, inflammatory disease,

[01 ACterial @iviHRhniREHORCRHAURIN U UR SBAS S0 ATIIR PRI B NS Eg RAIN,
neuro#athicc,ggin, allergies, neurological disease, dermatological

adrUBHHtIAS, CrABTASCTRAr lESeY dap RN G S b RTBERa rareliarfSr the like

anddgpressidiatcndoadne Qoo eidiseass cahameielizadinakneimalbtions,
hormonal, metabolism, ohesity, osteoE%or,os,is or other bone disorders,

SUSPAISHP GRS s B2 BREDA Hretisare HHASRUIONS: sredesBrPrResIRIles, bandages,

derglyspangiian: epihamelegical dispidernpr-diseasasohinafye.cholesterol
imbalance, hypertension or hypotension, migraine or headaches,

essiye compulsive disarder, panic djsorder, iety. disorder, post

0L ot SRR s SRR AL A Bl RO e ans g, be
forf08aq @@mp@mﬂ@&pt@ﬁd@d@f&iﬁ@@@@ﬁ@be;uﬁﬁﬁlt@imqy@"@teog}rgafs. Patent

amyloj A idoses incl all conditions in which deposition o .
o A D B AR e F B SRR steroid
useAsdoriatethwithoheimaticdisedisessdelippaibidadiseases,) IMmegtermulations for

congiti_ons,tin lammatory c ndj{tioni5 infectious disrgases and malignancies.
OTRBTARILIS HIECrARPS WRIUHS! FaP e 16, OGRS ARSBLA e With Tor a
nebaliess b (S devalso flespobac: aboie (gl Mz hedsmersidiseaseBewWwith an inert

d . HCHWA-D, cerebral amyloid . angiopathy (CAA), and mild
car e & R AR E I B, AN IS SARURAP ARG 1L 1 one

empalimentepathyfasdialdnyiaideaniiamyanatiyot2anisbdipelt iselated 10
. cardiac amyloid, amyloid angiopathy, systemic senile amyloidosis, familial
mlc%%?emic amyloidosis, light-chain amyloidosis (AL), dialysis-associated
amyloidosis, renal amyloidosis, prion-related encephalopathies, diabetes
{0188 whichlzneglimpmayibeeiepositeduila thbikideylar pamcabagpliattiah, such as for

topﬁgf%%ﬂggﬁsoﬁqg @é%ﬁ?ﬁyaggn IXLOc:icC)IQSS :iasl?smbranes, such as in the eye, in the form of gels,
creams, and lotions and for aﬁpiicaﬁon to the eye or for intracisternal 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 ophﬂ:{ahnic 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 welt
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.
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[0082] Those skilled in the art can determine other diseases and disord_ers
wofomwhickscadministration of a compound or composition deserigedhsiein <239
can be beneficial. 30 WO 2004/110350 PCT/US2004/015239 V.

ARMACEUTICAL COMPOSITIQNS [0083] The phrase, . . .
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~diethanolamine and other hydroxyalkylamines, ethylenediamine, N-
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di- m;gagepymlidﬂfétgyhmmﬂbmﬁmdﬁm%mwatm&@@;‘m@e@@ﬁagt%@ﬁﬁﬁd. Agenis

alkylaniines, piperazine, tris(hydroxymethyl)aminomethane, and the like;
R S A R T SRR
maebetivepetal salisr Sychasohgiumecaleiion onagnrsiuny, and I8l a rectal

transition metal salts, such as inc,qalu inum, and the like; other metal
SUPROHETE Bh S & |ﬁ%%r6§§ﬁgﬁho§8 2t disodium phosphate, and the

like; mineral acids, such as hydrochlorides, sulfates, and the like; and
{01&Hts of bryaticadicvmssichiasratatatesiiattaios, analatestadratasing the same

ifrates: t ucginates, butyrates, valerates, fumarates, and.the
e e e e
adngawiaistration, is

F. TARGETED FORMULATIONS

[6135] The compounds provided herein, or pharmaceutically acceptable derivatives
thereof, may also be formulated 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 térgeting 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 2
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
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metabolized by one or more steps or processes or otherwise converted to
the biologically, pharmaceutically or therapeutically active form of the

WO giHHpednt. Prodrugs can be prepared by modifying functio®&ligkdays/015239
present in the compound in such a way that the modifications are

resulfRvedi §EherIn ronting apiRiationan inivive e sampeinddaseribed
herein. For example, prodrugs include compounds of the present
cenifi{iegslion. Whe fBr Aasyarendcamming Sor sulfhydryl group is bonded to any

group that, when administered to a mammalian subject, can be cleaved

G. to form afregmmydrorybifreei@minpyor free sulfhydryl group, respectively.
Representative prodrugs include, for example, esters, enol ethers, enol

fers, acetates, formates, benzoate derivatives, and the.like af alcohol. ..
015 oo I ST B S T B e p et e e Bination, or
seqBniliyevatikaowledgbepiphanmaentySachiojrechsspsudndgitg inciude those

metabolism in vivo, those of skill in this art, once a pharmaceutically.active. , .
Ko B TS R G BA T UL A VSRR 27 SHE SIS ETpLed g Aty Sidosis
andNegraibe {1085) 8 1 dAH:-2aRd /it 03%0: P Sidh 820040 15arA Medieieabut are not

. Chemistry A Biochemical A ach, Oxford Universjty Press, New Y.ork,

s % 056 O ARG AT BB B 3Bl et

hydeernRelMRds pravideshhettin: rhsedonipduansdar @ émang)embodiment,
formulated into suitable pharmaceutical preparations such as solutions,

VI suspensi}ic\)?f tablets, dispersible tablets, pills, capsules, powders,
‘sustaine re?ease formulations or elixirs, for oral administration or in

sterile solutions or suspensions for parenteral administration, as well as ,
[01§8hsderwabplinhtprapibet 6araatod Al psweaeomHalepse profided. Kits accordimng to

the SRR ﬁﬁﬁuﬁéepﬁgﬁlr%%[{‘% d3geseiinechabrymare fepmuplted nter ﬁh e invention.

pharmaceutical compositions using téchniques and procedures we
known in the art (see, .. »
[0139] The phrase “package” means any vessel containing compounds 0T COmMpositions

presented herein. In preferred embodiments, the package can be a box or wrapping. l
Packaging materials for use in packaging pharmaceutical products are well known to those of
skill in the art. See, e.g., 1J.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, botties, and any packaging material

suttable for a selected formulation and intended mode of administration and treatment.

[01440] 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 1o 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 Iabeling 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.
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e.g., Ansel Introduction to Pharmaceutical Dosage Farms, Fourth Edition

wo 3987,4%8)- [0087] In the compositions, effective concentratp% ) sz(?rl%oq
more compounds or pharmaceutically acceptable derivatives thergor i ™
(are) mixed with a suitable pharmaceutical carrier. The compounds may
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solvates, hydratés or prodrugs prior to formulation, as described above.
The concentrations of the compounds in the compositions are effective
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mixed in a selected carrier at an effective concentration such that the
the frgmntdct LB9ERME is relieved, prevented, or one or more sympfoms are
ameliorated. [0089] The active compound. is included in the
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therapeutically useful effect in the absence of undesirable side effects on

e patient treated. The therapeutically effective conce fo)
(014 termuﬁ@&ﬂéwm% (e %E}SSGHBW‘HH{] S SR AP levls
@ﬁ%@%ﬁﬁ@@@b%ﬁ@&% aBehRy RGhJMIPAIGAH B WAL DA QZnﬁngafassays
t

en extrapolated therefrom for dosages for humans %0090 The

knowg ik ditat SREPLeEvE be o EiNd [AhE Pharkressthie ﬁ&fmﬁéﬁ%ﬁ%ﬁhm@f
and/BERBNE QL AREQIRIAN a'E@xﬁB‘éﬁHﬁQcﬁ%‘éﬁﬁfﬁQ Qe {AES BiARCAGW R vel of AR is

compound, the physicochemical characteristics of the compound, the
direcdbsalgrel@ch@bw hspemsddamrolascrashirisiered bs sl af ofhier thecpossence of the

compggl% cgpl%saere%ft%kﬂ e!Qet\beGI\ A g&tabl& control (such as a vehicle control or a

positive control) to determine whether the compound modulates AP level.
A, SOURCE OF APP, AMYLOID PRECURSOR FRAGMENT AND/OR Af

[0144] The source of APP, amyloid precursor fragment and/or AP used to assess the
activity of a compound in modulating Af 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 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), tissus extracts, body fluids (e.g. blood, plasma,
cerebrospinal fluid, urine, etc.) and primary cells from humans or iaboratory animals. Other
sources include recombinant cell lines, cell lysates therefrom (whoie cell extracts, membrane

fractions, etc.) and extracellular medium therefrom. For certain applications, substantially



WO 2004/110350 PCT/(JS2004/015239 [0091] In. one embodiment, a

therapeutically effective dosage should produce a serum concentration of
wo astiyadpgredient of from about 0.1 ng/1111 to about 50- 100pagyk206¥8 15239

pharmaceutical compositions, in another embodiment, should provide a

R S R S
maiRepRAed o RroMdafiom:ahmit Ah0demg pspangiar 4f Mgtes ahalipodin

in.-, 1000 mg or 2000 mg, and in one embodiment from about 10 mg to

PUri BRSO R B AR RN e Bhiiftion of essential
ingredients per dosage unit fonn. [0092] The active ingredient may be

014 ministerefatonsanal-Reay Bedividediig ar ubmssafcmalersipsas
to be administered at intervals of time. It is understood that the_precise ,
ProdsEage AT R ANSIPEAFSRIABARISEHUAGIGH BItAEMESaSSbRfged that contain

AprHregiedand gufiglefminechempiccally, 83ine: kRoumHesNEBIaRRIsIY process

or by extrapolation from in vivo or in vitro test data. It is to be hoted that

it toqypeserratlonEoasiuetagdsrad S wRIRISHY an At TRE (B varEpBIR
oligGRRYILan k. be.plisviated. Ifis.lo.RE JHytRREHRASKRIARH Jhabiar@Badation, in vitro

particular subject, specific dosage regimens should be adjusted over time
or jraenoreingcs thatndivigudl meedrasn, thizgorofes siohatijadgmentiefdhshich

.ger on admi is{erin r.sujgsf)visin thIe .gdministrat' nofthe . .
optiong ey not also ¢ n - Or 01 greculsm aﬁlﬁﬁﬁt “producing cells.
compositions, and that the concentration ranges set fo erein are

exemplary only and are not intended to limit the scope or practice of the
B. claimed EBmhosions. [BdIB4d-instances in which the compounds

exhibit insufficient solubility, methods for solubilizing compounds may be
ro14ped. Syeknmaethods;arg knawin 1 thase:eh skillip thismrtiand daclugRess any

but are not limited to, using cosolvents, such as dimethylsulfoxide )
desyof gl type or mutant APP, amyloid precursor fragment or AP 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 anmimals 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” methodolo gy), the endogenous counterpart. Methods of producing transgenic

animals are deseribed in standard laboratory manuals including, for exarmple, Hogan ef al.,
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using surfactants, such as TWEEN(r), or dissolution in agueous sodium

wo bigarp@raje. Derivatives of the compounds, such as prodrug&% 04/015239
compounds may also be used in formulating effective pharmaceutica

sitions, [0094] Upon mixing or addition of the compaund(s), the
9 R bl B EhBr LSRR e bk v Erbor
Labtoumef thexrasutting mixture depends upon a number of factors, includlr!g
the intended mode of administration and the solubility of the compound in
' [ [ tration is sufficient for
[‘”éqﬁ sele carrier.or vehicle. .Th%i%fgazctlve concentra

arheliorating the SyMptoms O tRe" SaeHESIRRIOPE BHash R atiethe T82576

mowedwhagibeoreapificallynde T 6in ed B WY 20M(LLO8E A sn, Met671Len) double
PCT/\US2004/01523

095] The pharmaceutical compositions are
R SO PABR R RO G i AEIE T4 gt (1999
Sciepael? 2 98665 [capPatest Pillss povders); gianulesy $BIPPRARIBIEhich contains

solut r ians, and.oral solutions or suspensions, and oiI-water
b S L Hlc SR ReL b BT rae pronwin Fctor (PDGF)
chaiphgmm aoentical |6Gammab16(lwi\)@ﬁm&dbe’mﬁisﬁﬁe'mg%@iﬂm|'y,s11,633);

er tically active compoungds and derivatives thereof are, in one

o At R b el Gt OG0 BT of APP
undenthiplendosaddfolmsophit-deseforrosmasuges her @m(a%f%ﬂ%mg‘w@bging

e e units, suitahle for and animal subjects and packaged
LAy ot Rt TS EsLA K e G ESPEE Bt hemic animals rc
desqpibeth termuireab iy mmﬂSoPttaaﬂbeaps;ﬁlQ@ﬂ&@@EW@MFB}%@%?&Qﬁ&!%’éSZ1;

d lesi rapeytic effect, in association with the require

O ot vort e 0B 8 B AR, EXLATIES 6 hibbBe g oL 2000)
Arcindaderafpdiflas and syringes and individually packaged tablets or

capsules. Unit-dose forms may be administered

C. CELLS

[0151] Cells useful in evaiuaﬁng compound activity can express, either endogenously or
recombinantly, any desired wild-type or mutant APP and/or Af 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. L. (2000) “Culture of Animal Cells: A Manual of Basic Technique,” 4% ed.,
Wiley-Liss). An exemplary cell line suitable for assessing the activity of a compound in
modulating Af 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 compoumd in
modulating AP are mixed brain cultures from Tg2576 transgenic mice, or other APP-
expressing transgenic animeals. Mixed brain cultures can be prepared, for example, by

dissecting brain tissues from approximately 17-day old mouse embryos, dissociating the brain
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in fractions or multiples thereof. A multiple-dose form is a plurality of
identical unit-dosage- forms packaged in a single container to be

wO administered in segregated unit-dose form. Examples of mutiplestoseo1s239
forms include vials, bottles of tablets or capsules or bottles of pints or

tissuf g{J&g ga}gagggesamh@&%%%ﬁamg adnyltinls, of Litzdeses e g onal

In packaging. [0096] Liquid pharmaceutically

cultudministrable compositions can, for example, be prepared by dissolving,
dispersing, or otherwise mixing an active compound as defined above

[0153d optignal pharmacesticrbAdikvAls IR ALRMKRL BUEhAS fOReXaMRIEs the
water, saling, agueous dextrose, glycerol, glycols, ethanol, and the like, to

contrabpdisyitehis sosetiftBHeoM §lEB}§éW%i sRSUtasT e RarRs demsiatly or stably

intrRTRCSHARIR NS adipigistaiad Ray, AlsARANAIN-INIRA ARRHS R methods

nontoxic auxiliary substances such as wetting agents, emulsifying agents,
(SansriophiziigRatserts 2BPIbNkmrRy g dnianintl thd-ARerAorekbinpté, bcétata)e
HarBOPMD SIS, peycIodaXiiineAarivalive Scanbitamanclauradss Protocols in

~ triethanolanine sodium acetate, triethanolamine oleate, and other such
Moleedm 3 009YT Actudi Htidodestipreparing such dosage fonns are
known, or will be apparent, to those skilled in this art; for example, see
p. Remingtars Pharmageutierkaigncesddack Apubtisiing Company,
Easton, Pa., 15th Edition, 1975. [0100] Dosage forms or compositions
containing active ingredient in the range of 0.005% to 100% (wt%) with

0134k baldriEnABYE GRRHRSHTHOREkICERAEANANDE Brefdpie A Rigtgdssays that

dircfRiRIGRARtION-Of theas campositions are knownpthese, skbladr R &th be
The 34 WO 2004/110350 PCT/US2004/015239 contemplated

evaloarapbsitiersmmaing driam @100456- 100 MWt s activid sigrebient) id oreP42, AB40,
AR39, AP38, AB37, AB34, 11-43, 11-42, 11-40, 11-39, 11-38, 11-37, 11-34, etc.); by

determining the amount of AB peptides collectively; by determining the amount of a
particular AP peptide relative to the amount of a second A peptide (such as the ratio of
AB42 to AP40); by determining the amount, or relative amount, of AR mn a particular form
(such as monomeric, oligomeric, or fibrillar form; in solution or aggregated in a plaque; in a
particular conformatien, ete.); and/or by determining the amount, or relative amount, of Af in
a particular location (such as intracellular, membrane-associated or extracellular, or in a

particular tissue or body fluid).

[0155] Nuinerous methods are known in the art for determining the amount, or relative
amount, of particular AP species or forms, or Af peptides collectively, in a sample. In such
methods, the level of A 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 AP-specific
antibodies (e.g. monoclonal and polyclonal antibodies, single-chain antibodies, chimeric
antibodies, bifunctional antibodies, humanized antibodies, CDR-grafted antibodies and CDR-
grafied alternative scaffolds, as well as antigen-binding fragments thereof). Such antibodies
can optionally be specific for particular AP species or forms. For instance, antibodies that

bind an epitope at or near the N-terminus, C-terminus, or central portion of Af can be used to
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embodiment 0.1-95% (wt%), in another embodiment 75-85% (wt%). A.

wo SEMBRSITIONS FOR ORAL ADMi ISTRATION [0101] Orqu TAUSI004/015230
pharmaceutical dosage forms are either solid, gel or liquid. Ee o) io? )

dosage forms are tablets, capsules, granules, and bulk powders. Types

sHbRBEAREAp R i elidep konmpressed, AHeWablanbys ngibaiies taplatspiickre not

Hmit®e% PErantasieseoatet 3y gaiscoatasor Aim-coated Gapsyies @ggﬂe%B— 10, and

hard or soft gelatin capsules, while granules and powders may be
the Mpgladgaivisonidrmtisss darsrvefiamibedissforieriinthitharcodebitpstienitope of any

A SIS H&rseﬂ%atﬁlﬁg%[ 19&99%@1@&%@ Hhels hesotid £amposfions

or oral administra 02] In certain embodiments, the formulations are
solid dosage forms, in one embodiment, capsules or tablets. The tablets,

[0255h1s, capeiifedyirgdhiadinadsry e eaHusHtEbe Brisrhiord deds. if a secondary
antitfoliowingringredienisisAhanBIRAHMSOf S ainilan HBtULe: A bINER e detectably

lubricant; a diluent; a glidant; a disintegrating agent; a coloring agent; a
labelgre SteriRjeay SRtC 2 RLAGRAG HGSICAANARNG SgRRer e ain BiR BB itRsgeNt,
cherdilgha {leRatingnEramplesRibindens, docluderapicrocisialiing calluigse,

mn tragacanth, glucose solution, acacia mucilage, gelatin. solution, )
quar%ﬁ@%‘é@é@?%%@%ﬁ%‘ﬁ% eSO UAGRBO R §p GeicRshRe e apcpuch detection,
are WERBhRASIE. tHeuh¥icants include talc, starch, magnesium or calcium
stearate, lycopodium and stearic acid. Diluents include, for example,

Jactose, sucrose, starch, kaolin, salt, mannitql an gicalcium phosphate.

10158 dan (TG SER 2PaHEOE TN B B A S 0 PERBSRTE, AP fovels aro el

imoRlisintegrafisgi | Bgemis snclidereressearmealosalsoaiume Sadimm sarshited to,

. lycolate,. alginic acid, com starch, patato starch, bentonite, ,
RTCETOLE (AP Ea SO RIS GG gertion or

dendnsinder fosedampleinanedithe appimsed eentiftech Watk) sobible s Gion,

X %eri#niﬁturest thereof; and water insoluble FDtrandfC &;&gﬁ s)ugpended on

Immyhocyioct }%%ﬁ 18% é?éﬁ?ﬁae resonance energy transier Ti-based methods, and

various formats of enzyme-linked immunosorbent assays (ELISA). For assessing any form

of AP (e.g. whether the Af} 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 A, urea-bis-

bicine-SDS based electrophoresis can be performed, which can resolve AB37, AB38, AB39,

AB40, AP2-42, and AB3-42 species (Wiltfang et al., (2001) J. Biol. Chem., 276: 42645-
42657).

[0159] Immunodetection methods, such as those described above, can readily be adapted
for use with non-antibody-based agents that bind A, such as AB-binding proteins, fragments
thereof, and small molecule compounds. Proteins and compounds that bind AB are known in

the art or can be identified by routine screening assays.

[0160] Any method of determining the amount of AP 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)phenylbenzothiazole (Mathis ef al. (2002) Bioorg. Med. Chem. Lett. 12:295-
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agents include sucrose, lactose, mannitol and artificial sweetening agents
such as saccharin, and any number of spray dried flavors. Flavoring

WO agentmdinelude natural flavors extracted from plants such aspicuitsaosh/o13239
synthetic blends of compounds which produce a pleasant sensation, such

298)%&% F%}'%S&'& QS%B—EO -A%ﬁtgr%l%%"%'a} 2}%‘%5“? entsthoi Ex.

include propylene glycol monostéatate, sorbitan hand
Neunghy&dl Mdrlabirate and polyoxyethylene laural ether. Emetic- coatlngs
include fatty acids, fats, waxes, shellac, ammoniated shellac and

. cellulos al %Iﬁﬁf@ ﬁgx}’ﬁ 004/110350
PCT/US%%O4/%§?%%'I roxyet%eﬁallﬁose sodi 982

carboxymethylcellulose, polyethylene glycol 4000 and cellulose acetate
{01 6bhtha|é¥@rr[mm3gls1m ebiempstraly e pivalwadest (nichityr abtiéptablaodalate AB nsing

assa% X cﬁr@?{eggsgs% d ??he&) o ﬂ? d,tn Ssc 3l Hogltlo g_rég ot %E%é%g%?yﬁable

e aC| IC environmen es OmaCh or examp
assayrelfo ﬁ’milwadgnrwdtdmﬂmmmfdeﬁl ey tikat F@aleiamplﬁﬁﬁtt@g{ﬂhtnil’bmﬁmleaved APP,

f5 %ch and releases the ac % ?h und uhfge intestine. The
or ol LRSS RRE584 ‘Eﬂé e SHbREARSANth an antacid or

other such ingredient. [0104] When the dosage unit fonn is a capsule, it
[0162hn coftais, incadidiipnio materiahdftcthecdhbne tdypemadiguist ealuitesmebunt, of

fatt 0|I In addition d ge unit for n contai s ot
APE R Sl CoSpe L S S ORI MU S o s s
of thegatitgswf dogergand mmaakemmzagamﬁ'ﬁse Gontpaustls aall@lso Deleavage
istered m eI| uspension, s P,
P mdgf)rln% > ev%/?ﬁgfas é‘ﬁ% ogsst'@sﬁ#&e&% syrup %a@pa%orﬁgﬁe g &%%{]?(fgstﬁg
detelammdﬂ:mmmunﬂmﬁmge aSAaPSyeetesingragedtendediaitin in the art, and
lnCIL%%eISII?IrI\}(I%EIC\)/(? %égt)(gns E%ngg gi%?ﬁ%oaﬁgggggggnbed above for AB, employing suitable

antibodies.

10163} 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

nvention.

EXAMPLES

[06164] All solvents and reagents were obtained from the Aldrich Chemical Company
(Milwaukee, WI) unless otherwise indicated.

[0165] Structural characterization was conducted using "H NMR spectroscopy. Proton
nuclear magnetic resonance (‘"H NMR) spectra were recorded on a Varian 300 Mz NMR
spectrometer in deuterated chloroform (CDC1s) or water (D,0) using the residual 'H solvent

peak as the internal standard.

[0166] Purified compounds were analyzed for correct mass and purity using an Applied
Biosystems AP150X mass specirometer coupled with a Shimadzu HPLC 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

Chromalith™ SpeedRod RP-18e, 4.6 x 50 mum column. Compound structure was confirmed



[0105] The active materials can also be mixed with other active materials

wovhiqh ggspot impair the desired action, or with materials thapg4pRlefnERt=239
the desired action, such as antacids, H2 blockers, and diuretics. The

ctive ingredient is a compound or_pharmaceutically acceptable -

by tﬁ%ﬁéﬁ?ﬁ’éﬁﬁ%?f&%@/ﬁtﬁﬁiwﬁ@rﬁn .%%ﬂ?@ﬁleéfffé@%&ﬁé@ﬁ@&ﬁ@dﬂ&%@%ﬂolﬁ
ligh98B6diyweaightek tenatiiver moyesiemi dmay: kennaike g dak QR alks based upon
. . embodiments, tablets and capsules formulations may be coated as known
mtegﬁ}%ls%fg}fsﬁﬁ%Hﬁﬁg&?ﬁﬁ%ﬁ&éﬁ&%&?@%@gﬁg{ém 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 EW#@%& include aqueous solutions,

emuBRAPARSIHOS00F BEPROSEANAT FUSPRDIONS- RO SHET OTE

non-effervescent granules and efERYRSCEDY BReparations 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,
0167k roalBshoifeprhsratsag Erann deENHENY wosaprbied drerndmsdtion with
repHBIEUB SONCTEILIPEAG SPDERBITAIEH AGUEOS SAMHANS Bl Bscd for the

sugar, for example, sucrose, and may contain a preservative. An emulsion
syntheaif o JsREsSEn Biste phr hrowisleticmnaltigiumtiedispersed in the form of

small globules throughout another liquid. Pharmaceutically acceptable
A. carrepsgised i gmESIRDE ARINMN:AdYBOMSHGUIdn RNdBifiNg agents

and preservatives. Suspensions use pharmaceutically acceptable

suspending agents and preservatives. Pharmacgutically acceptable o
substanges used in non- oA ] .
\(\N-H %}gﬁFICH;_CEZ MBrII:{EOAc \(\N
= s &N e )
HO‘@ + N—J Alr, room {emp \g-\;_f N‘J

oK - 4A mol. sieves 9 10

10168} 4-acetylphenyl boronic acid (820 mg, 5 mmol, 2.0 eq), and 4-methyl-1H-
imidazole (205 mg, 2.5 mmol, 1.0 eq) were dissolved in 22 m! of DMF/CH,Cl, solution
{1:10) in 2 100 mL round bottle flask. 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 mmé[,
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, Immol) 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 fo give a
yeliow solid product 10 (120 mg, HOAc salt), which was carried on to subsequent steps
without further purification.

o
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effervescent granules, to be reconstituted into a liquid oral dosage form,
include diluents, sweeteners and wetting agents. Pharmaceutically
WO%%H%@?J substances used in effervescent granules, to be ﬁ%ﬁ?ﬂ%ht&%%zsg
into a liquid oral dosage form, include organic acids and a source 0
carbon dioxide. Coloring and flavoring agents are used in all of the above
B. dosageorsrrhd4i00%iBhiandintdude yyeeryl]-soapist letryl @fbhol and

syrup. Examples of preservatives include glycerin, methyl and

propylparaben, benzoic acid, sodium benzaeate and alcohol. Exafyplés of
non- aqueous>I|qU|ds utlllzed in emulsions.d de mineral oil a

cottonsee xa ples of emuIsﬁymg nts Nclyde.gelatin}agacia,
tragacantf, Bentoni eﬁ angStifacian-such aspolyoxyéthylele sorbitan
monooleate. Suspending agents incluge godium carboxymefﬁylcellglose
pectin, tragacanth, Veegum and acacia. Sweetening agents include
sucrose, syrups, glycerln and artificial sweetenmc@; agents such_as

{ms'g&charf% SOiARG RS HemHE I SérResy bricdtezhsad 1-(4-fluoro-
phahimoneples diethyleneiolycal e Tlasiie SadRlY el Warhydrous

lauryl ether. Organic acids include citric and tartaric acid. Sources of

POTéé%’&h iSRRG ACIadE BRI Bic5sHA S Al SoBTHE R arbbHafpoint, the reaction
wabRIgsHG . ARRSICIHGS anviaktheppBEavedGeHified watas el Rigs FBured onto ice-

and C dyes, and mixtures thereof, Flavoring agents include natural

Wafmoé@ektraéﬁeé@%ﬁﬁl PRARCEBET ARSI Sh st eBRteoyas filtered, washed
wigPFARPHALS WhHIGR AIQAKEE F:pIRas3Rhipse-3engatian 1[01d0l6Rn aeakd: 11 (2.14

dosage form, the solution or suspension, in for example propylene.

& cdiboieie, Cegmannd dilserhiyERMadSNa Mo SBBEhRRRRscribed above to

affeRfaRsyiated 1n 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 liqui ge for 41 utio for
0L mple a%%mwa%@%&eﬁﬂ%f T el it SR lraigpen1-one
wafr@acted with 4-methyl-imidazole to give compound 13. Bromination of 13 in a manner

as described above afforded 2-bromo-1-[4-(4-methyl-imidazol-1-yl)-3-fluoro-phenyl]-ethanone {14)

o o
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i ' KoCORDMSO Bry
A Pt N HB/HOAS
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C. 2-Bromo-1-{4-(4-ethyl-imidazol-yl)-phenyl]-ethanone (16)
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pharmaceutically acceptable liquid carrier, e.g., water, to be easily
WO Hebled for administration. 37 WO 200 4/1 1 0 350 PCT/US2004/015239
PCT/US2004/015239 [0111] Alternatively, liquid or semi-solid oral

forlr_nuIatigngtﬂg@y*_pgsﬁ@p@}ggg@wqupIving or disp_ersing the active
compound or Salt in vegetable oils, glycols, triglycerides, propylene glycol
esters (e.g., propylene carbonate) and other such carriers, and

[0173n capd @i thase Sisons e apRREGORar s bt Gafkir 0 mmoD) and

propib8 a@qﬂ%ﬁm@rmij@p@mw,m&g setiathdnddi®n cyanide
Patent Nos. RE28,819 and 4,358,603. Briefly, such formulations include,
(0-0988¢ Aremob mwtedded tHdser eanttamimb B toRiputAd prb ORI DR eistals of

oxaz%:@é%]@é%g pRRRLRAlY-BIkenergly el cinauding o BEL AL e L9 (dr 2n

_ dimethoxymethane, diglyme, triglyme, tetraglyme, polyethylene
additigpebRasumindhyrstis: ™ soltiRicE Y FIEsh.-dirmetrtlagayith ether-hexane
(1:1)m%ba%@a@mg,gly&%&%@mﬁmﬁhﬁm%nexﬁiaé%ﬁ | affleRRERIR s

the approximate average molecular weight of the polyethylene glycol, and
configed bt ARG SHen S 1 ME o Rb NS HIAT),
butylated hydroxyanisole (BHA), propyl gallate, vitamin E, hydroquinone,
hydroxycaupmasingideibiria@mine, lecithin, cephalin, ascorbic acid, malic
acid, sorbitol, phosphoric acid, thiodipropionic acid and its esters, and

[017 'th'ocﬁ{%apr?é"ﬁtsﬁ?e Eall%z.l&ﬁ%%&f%g%‘l%'so”%é@ﬁ!%&’ﬁ_?grtf‘.%ﬂ%ggxf'tgga%ated
queous afcoholic solutions*including a pharmaceuticafly acceptable
solutanetdl adtleohcisiusedriatthesk (Rirmilatibhs arecany npharmaceuticaty for 18 h at

_acceptable water-miscible solvents haying one or maore xykgroups,
100 T e R e R SRR e
chrofatcanepiot bimitechtoy di{lOheCayh@betalsroplone i Glicyt aldelgdasa light
yeﬁo%rJ 85 ?ysie‘?}ge}ﬂ/%i,e 6‘%‘%}9 q‘ﬁéhssﬁlmcmre was confirmed by 'H NMR in CDCl, and purity

by TLC in CH,ClL-MeOH (9:1). Purity was >95%.
3. 1-[4-(4-Ethyl-irmidazol-1-vI}-phenyl}-ethanone (17)

[0174] NaH (0.068g in 60% oil dispersion, 1.7 mmol) was added to a solation of
compound 16 (0.180 g, 1.8 mmol) in DMF (6 mL) with stirring at room temperature. The
mixture was stirred for 15 min and a solution of 4’-fluorcacetophenone (0.215 g, 1.56 mmol)
in DMF (2 L) was added. The reaction mixture was heated at 80 °C for 1 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
confirmed by 'H NMR in CDCla. LC-MS: [M+1]=215. Purity was >98%.

4. _2-Bromo-1-[4-(4-ethyl-imidazol-y1}-phenylj-cthanone (18)

[0175] Ketone 17 (0.160 g, 0.66 munol) was dissolved in 30% acetic acid/HBr (5 mL)
before addition of bromine (0.104 g, 0.66 mmmol). 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,



acetal. B. INJECTABLES, SOLUTIONS AND EMULSIONS [0113]

Parenteral administration, in one embodiment characterize
’;
WO 2é"h;{éf‘()%ﬁ)bcutaneously, intramuscularly or intravenously is %g%@?& Mfls23

contemplated herein. Injectables can be prepared in conventional forms,
dried, evefibenediiquidiselusioid anduspeddined fsolicformestsgithblado Sdlbitoreld

S nsion in. |or to jn ectlon orase Jﬁgtpbjg@

0.170 g @Qﬁ gfcgﬂlg Ig%n e|§0 cé[% ain oSn%O%r rrﬁlgr@ £<C|p|ents%§£table

MS: [MeKpiontsParey forexafiple, water, saline, dextrose, glycerol or ethanol. In
addition, if desired, the pharmaceutical compositions to be administered

D. j‘%a&%gs ggfg T&a N erﬂl NOLATOUINS, € %I’l_?—% HAKS %HT%@%&HQ@WCGS such

as wetting or emu |ng agents, uffering agents, stabilizers,
solubility enhancers, and other such agents such as for example, sodium

acetate, sorbitan monolaurate, trleﬁi/i'@/%adamme oleate and cyclgdextrins.
38 0, 2004/ 0 P@#sUS200-10156239.@1d4] Implantgtign of a

slo Wea% If ustainederele syStem, STrgﬁ’thata ofistant level of
dosage IS malntalned (see, e.g/, U,S. Patent No. 3,710/795) is,glso
contemplated herein. Briefly, a compound prowded herein is dispersed in

a solid inner matrix, e.g., ponmethyImethacry polybu % ethacrylate,
blasticikéér %’W&ﬁ%ﬂ@%oﬁﬁmaﬁéﬂg}%@ 1’2%@ on, plasticized

- polyethyleneterephthalate, natural rubber, polyisoprene, polyisobutylene,
[0176] pO|Mﬁa@@cﬁ@r@@lﬁ&tm@])e:tmhyiﬂ(éﬁ‘ﬂmgaééﬁenmpwmérm@hbdangiazole

v g o et s e S rcco,. i
mixtureReReMICaci tolkagen.h waﬁ&-dmkieﬂmmgﬂrﬂiamnbamskbsswed to
room te?r%gg%rg)é%ol%zu?gdeg{g\@ | aa éartaSO nﬁg 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: IMHT
=202.2. C;iHnN;0=201.2. "1 NMR (DMSO-d6) 300 MHz §2.18 (3H, s), 2.63 (3H, 3),

7.72 (1H, ), 7.87 (2H, 6, I=9.0 Hi), 8.41 (2H, 4, J=9.0 Hz), 8.51 (1H,s), 8.98 (1H, s).
2. 2-bromo-1-{6~(4-methyl-imidazole-1-yl)-pyridin-3-yl}-ethanone (20)

[0177] Compound 19 (6.1 g, 30.30 mmol) was suspended in 30% HBr/AcOH (75 ml).
Bromine (4.82 g, 30.30 mmol) was added dropwise over 1 k. The reaction was stitrred for 2h
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. C;H;oBrN;0:2HBr = 442.0. 'H NMR (DMSO0-d6) 300 MHz §2.36 and 2.37 (6H,
twa 8), 5.06 (2H, 5), 8.16 (1H, d, =9.0 Hz), 8.29 (1H, s), 8.69 (1L, d, J=5.0 Hz), 9.15 (1H, s},
5.93 (14, s).



surrounded by an outer polymeric membrane, e.g., polyethylene,

wo Relyprerylene, ethylene/propylene copolymers, ethylene/efhyachdaiaisz39
copolymers ethylene/vinylacetate copolymers, silicone rubbers,

thyl onanes prene rubber, chlorlnat olyeth
éﬁBﬂBﬁgbﬁZ\? g El)%@@vﬁa?s W i) 20 ﬁ%éemsmo“
Ye}ﬁi}?@ﬂe 131?1 &he*honomer polyethylene terephthalate,

butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol copolym%r

ethylene/ iinyl agetate/vinyl alcohgl tefipolymer, and

eth | Inylozyetkanol copoly that is ipsethaiple in body fluj
Heqpapoend diffuses throy he otster polymeric membrgm%;\ffe '
ra{ge controlling step. The entage of active compound eentained in
such parenteral compositions is Kigfhfi7 Blependent on the speuﬁ@zﬁﬁgdm
thereof, as well as the activity of the compound and the needs of the
%ubject1 (ig{ eg%lﬂag QS cO itions includes
Intraven us sub cu aneous ?nt Scular administrations.
Preparations for parenteral admlnlstratlon include sterile solutions read

[0178] for iRjbEaw, bierrddissbilpe produepast it asilpdprml cdosanEiys (4:1,
80mL: ﬁ%ﬁﬁﬂy WO §OMRiBed, Wt ASQIMERE IS RYAHG Y IRHLDIRg p 2g,7.32

hypodermic tablets, sterile suspensions ready for injection, sterile da

mmol}, .ﬁsbnmleam@w@t@{é%ﬁ%ee@ﬂaﬂ BiHEY Aeth(Zmdahile jwbﬁeme%ewas
degasse@r}gf %t@(;ﬂﬁlw ﬁ'tﬂijaﬁ %B}%'HQM bﬁ&ﬁbﬁg)?%@%sgﬁumﬂy added and

nonaqueous. [0116] If admlnlstered intravenously, suitable carriers include

the reaqsiepsigRgicar sallivater 3588sphire IUbréer s dlinay PES)ohCoshiagRe™

temper#QRIAINAG ARieken 2%&9 Wiz g AERT S RUENIBS. ARS8 anic extracts
polyethylene glycol, and polypropylene glycol and mixtures théreof [0117

were wishedrivathetacei|(1Bed grdminccdr ih parehiebal-prdipardtionkpuriiied
by coluﬂﬁleﬂ%lﬂﬂHE%ygm@gﬁeg‘%ﬁ%. VeSS Su AN IMIGrORIAL BARAISs a white

isotonic agents ers
powder (974 mg, 79%, mass for CuI—IgNOS calculated: 203.3, observed: 204.2 [M+1] ).

Q

Compound 1219 (204 mg, 1 mmol) was dissolved in in 30% HBr in acetic acid (3mL) before
bromine (160mg, Immol) was added dropwise. The reaction mixture was stizred at room
temperature for 6 h before it was poured onto ice-water, stirred for 10 min and the precipitate
filtered. Compound 1221 was igolated as a yellow powder (257mg, 92%, mass for

C 1 HgBrNOS, calculated: 281.2, observed: 282.1 [M+1]).

2. 2-bromo-1-[4-(5-bromo-thiazol-2-yl)-phenyll-ethanone (1222)

[0179] Using the sanie procedure as described above, compound 1220 was prepared by
starting with 2,5-dibromothiazole (809mg, 4.94 mmol). 1-[4-(5-bromo-thiazol-2-yl}-phenyl]-
ethanone 1220 was isolated as pale yellow powder (500mg, 43%, mass for C;;HsBrNOS,
calculated: 283.2, observed: 284.1 [M+1]). 2-Bromo-1-[4-(5-bromo-thiazol-2-yl)-phenyl]-
ethanone 1222 was isolated as a pale yellow powder (436mg, 77%, mass for Cy;H7BNOS,
calculated: 360.1, observed: 361.6 [M+11).

[0180] The following a-bromoketone derivatives listed below in Table 1 are an

exemplary illustration of all prepared bromoketone compounds.

th
h



39 WO 2004/110350 PCT/LUS2004/015239 antioxidants, local
WO 2%%%1[9%695' suspendlng and dispersing agents, emulsﬁymgpgg{t né[%({{uglnszw
sequestering or chelating agents and other pharmaceutically acceptable
substances. [0118] Examples of aqueous vehicles include Sodium
Chloride Injection, Ringers Injecaity Hsbtonic Dextrose Injection, Sterile

Water Injection, Dextrose and Lactated Ringers Injection. Nonaqueous

Pl nctes TSRl IXeE oS Of VeBBIAhGATIOT. HOsiRRL Al
corn Qil, sesame oil and peanut oil. AntimicroRial agents in bacteriostatic
or-fungistatic—¢oncentrations st beatded tg;parenteral-preparatjpns
packaged in multiple-dose gontiinggs which include phenolslﬁu\%rgjtgl/sar
mercurials, benzyl alcoho!; i?]oroﬁutanol, methyl and: propyl |
p-hydroxybenz icafiﬁ‘a tefs, thimerosal, benzalkoniung€hforidé and
benzethonium | chlo gd# Isotonic agentg include sodium ¢fitoride and
dextropg. Buffars include phosphgte and citratg. Antigxidants, includes
sodium bisulfate. Local anesyret(cs inclyde procaine hydroghlori By

gents include sodium
N
Ry droxypropyl methylcellulose%n { )
idone. ulsifying agents include Polysorbate 80
N ; . . .
. A seqwéstering or cheldting agent of metal ions include

i i l inelld thal ol 1 ot
eutical-carriers-also-inrelide-ethyl-ales 1oT-Potyett |y|e('£'|e

ylene glycol fgr water miscible®Vehicles; and sodiumii_ g;
hydroxide, hydfochloric agiek{ citric acid ior lactic acid fpr pH ad
@* e pharmaceutically active pourtd is
adjusted so that an Iofh provides an effective ampuntfo“produce the
c

desired pharmacolo effect. The exact dose depends on the age,
weight and condition of the patient or anfmal as is known in the art.
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[0120] The unit-dose parenteral preparations are packaged in an
; oule, a vial or a syringe with a needle. All preparations for parenteral
“Og{ﬁ?h%lrﬁss't‘?%tion must be sterile, as is known and practiced in"th& &rtf¢ #3133
lllustratively, intravenous or intraarterial infusion of a sterile aqueous
solution containing an active Eciapdiridiig an effective mode of
administiops ARHBRETPAHMER LR 2 BRI ARV g1 pihgsolution
or suspension containing an active material injected as necessary to
produce the desired pharmacological effect. [0122] Injectables are
fo1s1) (estaneshiof iaegl and.ystepie AN BIUANRRLIN ANC SN ALIER- 3 iy
_ therapeutically effective dosage’is formulated to contain a’ concentration o
aryl isogpiopyanay 2004/11v0330RCTIILS2004015 23 v deastahentiol ks vwailablpael/or
th Ms%ﬁ%éﬁ/ﬂﬁ{;vm IS ghgertain embodiments more than 1.% w/w of
synte the active compoundgfo t]he treated tissue(s). [0123] The compound may
be suspended in micronized or other suitable form or may be derivatized

101821 to produes Eibyaeding - Adihedirdulrpitab broetiick a Presriigs Mepared
accord ity %é@&lé%ﬂ%@ﬂéﬂéﬁ%@%@f@%@ﬁﬁ&%@ N faflggtgﬁ?%%m&‘ ging
co

the intended mode of administration and the solubility of the pound in
synthesige Qerctediedifistivlyamele? Prhptferiine csalesstration is sufficient for
ameliorating the symptoms of the condition and may be empirically
Herein are
n be reconstituted for administration as

@ SS. ’rh%g}g}goalso l@.o nstituted
NaBH,

MeOH: CH,Cly

ol a

[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, 4.11.2’.
mmol) in DMF in a 350 ml. glass bomb. A large stir bar and K,CO5 (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
MgSOs, filtered and concentrated to a dark liquid. The product was purified by silica gel
chromatography with 5% EtOAc/hexanes. Pure fractions were concentrated to vield
compound 29 as an orange liquid (20.8 g, 61%). LC/MS: [M+H]=209.1. C;1HsN>0O=
208.2. "H NMR (CDCly) 300 MHz § 1.16 (¢, 6H, = 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, 1L, J= 0.6 Hz), 7.25 (d, 1H, J=3.0 Hz).

{0184] Compound 29 (20.8 g, 100.0 mmol) was dissolved in MeQH: CH,Cl, and cooled
to 0 °C in an ice bath. NiCly6H,0 (4.0 g, 16.8 mmol) and NaBH, (11.0 g, 297.3 mmol) were

added in I g portion over 90 min. TLC confirmed reaction completion. The solvent was



[0125] The sterile, lyophilized powder is prepared by dissolving a

compound provided herein, or a pharmaceutically acceptable derivative
wo Ahereaksin a suitable solvent. The solvent may contain an excipignbwhich e

improves the stability or other pharmacological component of the powder

or reconstituted solution, ared fr m the powder
removedo‘éngﬁrer §£GW%F&§§%%%H Gextrose %néir ital Qﬁug&?oé b(?(}r%ni ) and
silica geSYMThy Q(}Mﬁh glycelibm, r@hm&%ﬂmit@rrmﬁwdcphmswtaﬂmé m@@ﬂaﬁ&p@earead as

solvent may glso contain a buffe h it t di t
vioos ST R0 SO A ST S e e O R

EtOAc (?KlblTbﬁﬂ memeabgutmg ytilakiph vaubsectenttsteiile fitiavoligfithetsclutien
ollowed by lyophilization ynder ditions known.to hose of skill
Punﬁe‘ilﬁn(ﬁe‘s@ﬁa&% Ic{‘.l@ Pg’&hf b W%ZF%%@? BB b AR g
combiné@ ﬁ!ﬁﬁl pemeelutignavillde rappedipreshinto widkifosdyephiizsiian 2 Egbhpugile
will contain a_single dos p e G 0
liquid q?&pﬁﬂ%@pm%ﬁ%gﬁtor@ éndéﬁg%ﬁaggna ﬁh&nmé%é@ g 0
MHz § @b@tgt 468, 1B-reonigmpe qty s 128 LoRedy tstifitibi)o B this (yophiliZ8d), 6.05
owder. with water for in id ti r.use in
(d, 14, gare‘?‘n}étf% g&rlnm?rgn?) %ﬁlf&%\ésﬁ%‘i’a&% ba %ﬁi d powder is
added to sterile water or other suitable carrier. The precise amount
[0185] depémdsaibonitiersaiecteadtico hpoueadSuchizniouwnt canpaecdipiteadigpsation
determined. TOPI AL A I RATION 41 O 20
with regsesARENE SRR ELSE Ofﬂﬁ?z%}#é\é)ga Mixtires are aIF{e%areéj]El ]1’59 %gglgér ed
employt@r ithéhéomabandisystéthicusdmiasttation. The resulting mixture may be a

solution, suspension, emulsions or the like and are formulated as creams,

A 9?A%gtﬁwglsy{%1@{‘3&1@%&%@%@6@&8{%?irS, lotions,

&
@*N*
o g
.._-..____;., 19,6 NaOH L
Acetore : @ ﬁ :NH
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[0186] To benzoyl isothiocyanate (6.4 mmol, 1.04 g) in 10 mL dry acetone, 2-methyl-5-
pyrrol-1-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% vield) 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. Afier 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 32 were collected and washed with cold water, then hexane to remove
benzoic acid. The product was air-dried (80% yield) and camried on to subsequent reactions

without further purification.



suspensions, tinctures, pastes, foams, aerosols, irrigations, sprays,
wo SHERS }’tg%)ries, bandages, dermal patches or any other formulations
Suitable for topical administration. [0128] The compounds of ¢ T/US2004/015239
pharmaceutically acceptable derivatives thereof maybe formulated as
B.  dehgsotsfel, fopicaithpplicatidrhsuaieaé3By 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

disgases, partigularly asthma). Thesedformul S'for administration jto oH
@ réSgiratory tr n/sEein th o4t tsPgolution fr
. s 4 . H H . .
'febulizer, or as a rofine pow or insufflation salone or irnw:n" 8
combination with an inert carrier such asiactose. In such a case, th#
particles of the formulation will, in one embodiment, have diameters of
[0188]less thaBHLJVicEeSolyHae: eprhoaicie stIesy thaw 1), migraReeld I29niline
The compounds may be formulated for logal ar topical a Ql&i% ion, such as

was addad fapIan] BUHRERER 1ol e SHUhE A TEHES MEHbRAAGS s R RO TREH gRto

excessQYSsHBEh inrm Bkealas greains, ARdretinnsant dorapplitatien deitipaeyey
or for intracistemal or intraspinal application. Topical administration i

washed Sth it T Fo FA ORGP HRIR SRy A A it for G aFRIISHR 6N TS R vield)

was nseErREIMYEPER ifoitiphalation thempiesHasphsdittions of the active
compound alone or in combination with other pharmaceutically acceptable

excipjents ca 0 be gf’ inistered. [0130] These solufic articularly, .
0189 ARG 1 BRI 8 T B B ARTERCA e pgeretor
of 10%ua9yd8bionidisohiting opkhalgbt) tthe Anixitirappropriate] salis cxeess ice. The pH

COMPOSITIONS FOR OT UTES OF ADMINISTRATION [0131]
valve G HURAL ! S G A0 AT ARA AR AT IR
the destirtbplaiietic andelecttephd eeticvaticd syitin doldotaltad thinidteation jaremove

benzo%l%(c)ig.o nill%n p%é(lilt?& was air-dried (~ 80% vield) and used for subsequent reactions

without further purification.

C. (4-ethoxy-2,5-dimethyl-phenyl}-thiourea (39)

: [alaled @AN“‘Q&S
thﬁ —-—a—m—nﬁ—» HEY CHaGH,-Br / KaTOy HIN TFA HaN
oH TEAITHF D;H"—"““DW e Ij\/o T /\©\/o _—
36 ~ a7 ~

boe

Acetone
35

O
o = 109 NaCH \o
Wy ikt i s
5B BO° G .
ﬁ NH,
33 8

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 mlL THE,
" Boc anhydride (22 mmol, 4.8 g) and TEA (30 mmol, 4.17 mL) were added respectively.

After stirring at room temperature overnight, the reaction mixture was concentrated to

remove THF, and the residue was re-dissolved in water (50 mL) and ethyl acetate (80 mL).

The aqueous layer was extracted with ethy! acetate (3x 50 mL). The combined organic layers

39



herein. [0132] Transdermal patches, including iotophoretic and
electrophoretic devices, are well known to those of skill in the art. For

WO es@ampdassuch patches are disclosed in U.S. Patent Nos. 6,B6T;988)04/015239
6,261,595, 6,256,533, 6,167,301, 6,024,975, 6,010715, 5,985,317;

.5,983,134,,.5, 4 nd5 4 0 :
e L o Ty e e Bt o aas fariied by
flashfohwentab gaptini IR0 s wieme Gl kuppobitoties; Capsutestativabietsor

systemj e t..I?1 ctal suppositories are used herein mean solid bodies
COln?gP?gsr%gtl@rq ié?f’g% 323 rectum which melt or soften at body temperature

releasing one or more pharmacologically or therapeutically active
ing%edign&*ﬁh@xmaéedﬁ@at@yé_é&@pﬁdb@mﬁ@@s@fﬂmliﬁSFé%fé@_
[o15% pp0~°-|1¢8Q%%1%9@%%§ﬁgxﬁﬂ@h%s(@ﬂ$%3%§ [ogaise HE HRENIRARLM

xamples of bases include cocoa butter (theobroma oil), glycerin-gelatin,
carbersiscibiake (hofaugethliére @ﬁc@ymthwéﬁ)ﬁa@wxiaﬁe%} wiersadde. The
react%wég'yﬁ&@&'%&h{gﬂwa@%@%C%%P@?ﬁ@%&ﬁ%&ﬁ%maﬁggm WY BRacted

used. Agents to raise the melting point of suppositories include
potaspenrracbenaind awdxXhRevel s ppasivs wes thay pepredarst sidrasgtate(x 10
o ) r . N - : .
e L L B S

solveattilcdministeatich are prafigdbursthadlaghtieremsiesppbisni8cElitcay! acetate /

e & 1. methods as for formulations for
hex%% ﬁ%ﬂ%%%n%r%%?ﬁ f@%d%a%é%éq?o RMULATIONS [0135] The

corgpoun%iepglgg)\éi}gg% -hdei{g‘iart]ﬁ 391[ gﬁ]e%g?%%%%ti(csq})ly acceptable derivatives
[0192} To a solution of 36 (950 mg, 3.6 mmol) in 10 mL dichoromethane, trifloroacetic
acid (5 mlL) was added. The reaction mixture was stured 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.

10193] Compound 38 and 39 were synthesized using synthetic procedures described

above for the preparation of compounds 33 and 34.

D. N,N-diethyl-2,5-dimethyl-benzene-1,4-diamine-thiourea (44)

BoC boc dNtcc
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thereof, may also be fonnulated to be targeted to a particular tissue,

wo FR6eRIasser other area of the body of the subject to be treatpgdyNafy 015230
such targeting methods are well known to those of skill in the art. All such
targeting methods are contem%;ted herein for use in the instant

dompoditidHE Iy AoHmAg kstfipfesberti gedrs isthd gsieddlh g

U.S. Patent Nos. 6,316,652, 6,274,552, 6,271,359, 6,253,872, 6,139,865,
[0194] 6,131:6 4Q06uli2R o151, 5 AR IADDe10:868,082116:048 330808 %9 7D, in zé() ml

6,004,534, 5,985,307, 5,972,366, 5,900,252, 5,840,674, 5,759,542 and .
THF, boergefy érdgée}ﬂm%n%%%ﬁ%ﬁm%‘én@g&g@ﬁ%aﬁéégﬁéagﬁﬁgﬁﬂéaﬁa?ﬁ@ecﬂvely
A frer $ipStigrlargrietdippsamesqwHalias dumesdasgaiediinosasaem onan s

be suitable as pharmaceutically acceptable carriers. These m

b
remove i AR TR0 SRR HEAl BRI o aicous layer

was ex@sempleitinasonedarmulationsimayhheprepaRdas Wescehasiltdasd dried
Patent No. 4,522,811. Briefli/, liposomes such as multilamellar vesicles

over NeehQrsy tay B SaRy g Bt ey orbshratiayrichshine tme fash
chrom&timphosphaatidylisgnneds S matan rafighenibaiasidepdardaskoder 90%
. solution of a compound provided herein in phosphate buffered saline
yieid)'Iacking divalent cations (PBS) is added and the flask shaken until the lipid
film is dispersed. The 43 WO 2004/110350 PCT/US2004/015239
resulting4ésidiemaiacanShia tdikdémbeevlinentapsulatettearhpoleser (41)
pelleted by centrifugation, and then resuspended in PBS. G.

[0195]COMBIN, IfQHnT&EBQQ?MQE%@é%%?%[L%&%@ SIS carbonate (KoCOs,
compounds may be administefed in combination, or equentlaﬁy, Wlt?‘n
15 murehotHET theraideutivagient. (Sushwtigs thddapéLitabemterinefidgd. tHdsgeaction

was stifl? r@éﬁ@g@mﬂﬂcp%&t@ 5 AMEURNAD R QNG LD REERHIPIIMSsium
carbonate, and the reaction mixture was extracted with ethyl acetate (3x 10 mL). The organic
layers were combined and dried over Na;SQ,.  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% vield).
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 muxture was stirred for 2 h. At this point, LC-MS showed the reaction fo
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% vyield).

[0197] Compounds 43 and 44 were synthesized from 42 using similar synthetic

procedures described above for the prepafation of compounds 33 and 34.
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and neurodegenerative diseases and disorders. Such therapeutic agents
WO 2| clfude but are not limited to, donepezil hydrochloride (Arace}é{z{

rlvashgmlne tartrate (Exelon), tacrine hydrochloride (Cogneb HH§200+/415239
galantamine hydrobromide (Reminyl). VI. KITS [0138] According to

E. andthiehspdot-ai tiehipveaianskits -aiemnavideduitis4cording to the
invention include package(s) comprising compounds or compositions of
the invention. [0139] The phrase "package" means any vessel containing
compounds or composmons presented herein. In preferred embodi -

ackage can_be %Qwvlr@&pm Packaging materials for us
kagiagrpharm @ ticat-prodticts arelwell knowktto-those Jpf Ekill in.the,

art. See, e.g., U'S, Pat&ht NoS. 5,323%07, 5"5\2 558 and',033, /?Acetone

Examples of pharm#ceutical packaging materlals include, but are

limited to, blister packs, bottles, tubes, inhalers, pumps, bags, V|als

containd';rs,l syringes, bottles, and any packaging material suitable for a

selected formulation and intended mode of administration and treatment.

[ 14/@\] kit canalso contain items that are not contained within the
&éka@e put are sattached toug@de of the package, for example,

pipgttes. [0141] Kits may op onally cdfitain instructions for administering

compounds or compositions afthe present invention to a subject having a

condition in need of treatment. Kits may also comprise instructions for

aJQPVOV? USERH I LABRUNIE RIS Y foaltany ABERGIES.SHCMHL P th

United States Food and Drug Administration. Kits may optionally ontaln
labeling or product inserts for the present compounds. The package(s)

[0198] 31/ chOahsP TSI E TSRS YD TRETRE s BE Y SFIR ribd 8at8r0 mL

THF, tRgenties: dhekingan melide ComRqupdsibine selidiphase anialigueively.
phase (such as buffers prowded% in a package. 44

After stirring at room temperature overnight, the reaction muxture was concentrated to

remove THEF, and the residue was re-dissolved in water and ethyl acetate. T he aqueous layer

was exiracted with ethyl acetate (3x 80 mL). The organic layers were combined and dried

over Nap,SOy. After removal of the solvent, the crude product was purified by ﬁsing 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 (K;COs,
15 mmol, 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 then extracted with ethyl acetate (3x 10 mL). The
organic layers were combined and dried over Na,SOy4.  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)

[06200] 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 h. At this point, LC-MS

showed the reaction to be complete. The reaction was concentrated to rernove the solvent
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WO 2004/110350 PCT/US2004/015239 The kits also can include buffers
WO P Bidbafing solutions for conducting the methods, and pip8G&4fgno4/015239 -
transferring liquids from one container to another. [0142] The kit may

and moftidiadyralso tastaiiduRe ek MefeBthe EABPRUNESFOF M8 oven over 24 hto
ntILbination t?ﬁrtgé)ies as described herein, In certain embodiments, the

.. .Co
give the lige GRREE AtdinertorihtrdERois Yl ministration. In other
embodiments, compounds are provided in an inhaler. In still other
[0201lembodimepntsdertpaunds arecpravisedrin fipalymeri fatiNSimbhec
mce({orrg g a li@(%?%img. I}.tgﬁi\'/éLUAT‘ION F ACTIV|TY OF COMPOUNDS
PN OB ULAT NG AT B EPTHT4S) The BBt ddstfibed herein
include compounds which modulate A[3 levels. Compounds can be
F. edanpiked idrranibeny nildutatfGOA[3 level using a variety of assays
known in the art and/or described herein. Generally, a source of APP or
fragm%rl_llt thereof and/or A[3 is contactedswith a compound for a suftable
periodof time, and &level of A[3 is direclly ok ipdirectly assessedlyasi,
desbelo e leveb of ATH the presen f tF& "eBfnpouyrel
cofipafed to th el in a suit&bte coftrgf (such as a istsicle CoRtrel or a
positive control) to determine wheth#&r the coggpound 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
[0202))5ed 1 %@gbéké ey ofa 88mpotimme Driswuatrey Aisotbip eepeied 5.52.
58.4 nfdl)eRreduaIHRNG:IRieEiRd ARG e N RIWEE AT IBERSSAY- TRE CXBRIGvas

to assess activity of a compound in modulating gamma- secretase

allowsdda ¢agbagf A BPURIHISIHHE APSHR R g MREHD SRR PR sredifl 15 min,
and (hEiRERABE £RFERRRANAINGI RS ISESISAs S CIGARASRIPILGLEATDE 1 The

.used, such as C99. In cases in which the effect of the compound is being

resultipgAieiRECPAFElTy HAR BN BsRR PR 56 diefibhagueous solution and stirred for

18 b at 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 b, to yield compound 51 as a white solid (10.1g, 71%). LC/MS: [M-
H] = 244.1. CsHsBrN,S=245.1. "H NMR (DMSO-d6) 300 MHz & 2.14 (sr, 3H), 7.17 (4, 1H,
J=8.4 Hz), 7.31 (d, 1H, J=7.8 Hz) 7.45 (s, 11), 9.24 (broad s, 1H).

[0203] The following thiourea urea derivatives listed below in Table 2 are an exemplary

collection of all prepared thiourea compounds.
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full-length APP may be preferred. [0145] Suitable sources of APP, amyloid
wo RS ﬁ&l{ﬁg{ fragment and/or A[3 used to assess the activity ¢f 3. RN 34
u

InC

de 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 extragiszmembrane fractions, etc.) and
extracellular medium therefrom. For certain applications, substantially 45

WIELAARRHLOFo0 POTAIEZAAAIDTS2I0 GUIAREEhAPP OF Al fiioures
altgrpatively bejused. Methods of isolating tissges, prqduction and
aimengnce of primary gad recombinarit cellSzgreparpfion gklysates, and
protein purificai[ion c @‘W],I,h A[3 assays are knpwn in J‘%&é art.
[0146] To directly or i rectly“evaluate effects of a compound o Ne—~
peptide production, secretion and/or degradation, in vivo or in
sourcesGan berused that confaim APP;or, anggnyloi preqy[,sorgragment
thereof, and hay cally process| it to pr uce AE3
To evaluate effe 2 3 form (e.g. monomenit!
oligomeric or filgrillar form, or onformation), f|br|I deposmon or flb

degradagjpn;n
oljgomes or fibr

APP- or amyloid precur
ANIMALS [0147] Transgenic Animals us

IlIU III VIVU SOUrces C
Is can which 0

g!mgnt pro

I'S
ptionally may not also E‘gstaln O
ducing cells. B. TRANS
eful in evaluating compo

agtivity gan exp

precursor fragment or-A
animals can adyantage

fess any, desired wild-ty
i fgrm, asd

e or ngytant APP, am
escribed hergin. The
,as models of huma;

su N
n disease, i

H
49 8 62
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: )@w
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~g (21 HN NN
“
A P
= O | ¢ |
N ﬁjj\NHg Hid
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particular, models of Alzheimer's disease and other neurodegenerative
WO %q/?m}‘dgl_doas- assomatgd dlsgases.. Transgenic animals include, but

are not limited to rodents, including mice, rats and hamsterg,cgﬁlésezﬁ?mn"2'39
goats, chickens, pigs, cattle, monkeys, primates and other non-human

mammals. [0148] Optionally, the&adb¥d}igah further exogenously express

oA A

IDE and/or neprilysin, an %es 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
[0204] 5y dtepicgavibpntehtamakyess Qﬁﬂ%ﬁ?%%?@&@%Lﬁﬁ?e{ibé?@ﬂlé@mne”
columP iy SKHIICBEISNS ichY RPRIRREIGICHOKRE T ERGMIAION SIRMERLSy]-thiourea 67

Transgenic animals can_ further be homozygous, hem|z¥§?us, )
(0-08 gl d2y Bt M Enidlatietor thereaisiinbias Furetst 7draniyethcthirvids
optionSRFLASRIAL HEQEENQYS SRRe(Shas Malash Ordnatead Ot (R IwRIaHdy
.. "knock-in" methodolo the endogenous counterpart. Methods of )
mjected {0 ARy FFasgBAT A ddsersEreiAtstaRgRHTlsh B FA gradient
in a CP@nuals 1pckddingnfon exarmple: HOgRHRIBLatA0 N QRO0MIAIBE nevo as 2
PCT/US2004/015239 (1994), Manipulating the Mouse Embryo: A
TFA silfhoratory Manual, 2nd ed., Cold Spring Harbor Laboratory, New York.
[0150] APP-expressing transgenic animals are Imown in the art, and

include the Tg2576 mouse, which contains human APP695 with the
ot

Swedish (Lys670Asn, Met671L b}F'\\‘ﬁutation under the control of
the hamster prion protein gene ers(Hsiao et al. (1996) Science
274:99-102; U.S. Patent No./$,877,3996)_} the V717F PDAPP mouse, which

contains
alpha bromoketone 2-aminothiazole
DIVF, 70 °C, 6h
TABLE 3
Bromoketone “Title Product LC-MS
10 observed [M+11=418.4

418.6

8
e
: (LN /Q
N N calculated [M+1]=
-7 {

68

observed [M+1}=432.5

inl
@j sl '
NS calculated [M+1]=
~J > .

432.6
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human APP695 (Val7l7Phe) under the control of the platelet derived

growth factor (PDGF) chain gene promoter (Gaines et al. (1995) Nature
WO R781828627; U.S. Patent No. 5,811,633); and the C100 mBGI&t whigh 15239

contains the neurotoxic C-terminal 100 amino acids of APP under the

ontrol OT}@G GySII‘OPhIn neural pro OI,@I’ :Neve etat (gg%é}(w@p}glﬁq

c
Aging 17:191-203; U.S. Patent Ngs.5,6 05). Additional
APP-expressing transgenic anfmals aré desdfibed, for example, in U.S.
Patent Nos. 5,612,486; 5,8 ; 5,387,742; 6,037,621; 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,
s.described herein/..Cells.can be primary cells or cell lines.derived from

hy anlmé44|nclud|rjg humans and fﬂ?‘;}ew mammals, 4 WeraEefadgehict /2.2 |

a
a
aphimals described above. The can fany differentiated lineage,
S
a

ich as neural lineage (e.g.°corticél neural Ce#tg, micrd iﬁu]g'lﬁﬁd [M+1F=
strocytes), fibroblasts, ly cytes and epfthellal cel %r can be
tatipotent or pluripotent (see Freshney, R. 1. (2000) "eulture of Animal
Cells: A Manual of Basic Technique," 4 th ed., Wiley:Liss). An exemplary
cell line suitable for assessing the aévity of a compound in modulating
AP is SH-SY5Y-APR751, which is described in the Example section

herein. A fgrther exemplary cell'Tin I;]GB WRICh EXRIRSSeR] [M+11= 418.4
endogenous APP. [Q152] Exempla mcells su}iable for assessing
lati

the activity of a compound in are mixegapralicultvres)=
from Tg2576 fransgenic _@ror other APP e ressingigansgenic
animals. Mixed brainj culture¥’¢an be prepared for example, by dissecting
brain tissues from approximately 17-day old mouse embryos, dissociating
thie brain 72

26 - ‘SK?’N observed [M+1]= 418.4
( j QN ~ calculated [M+1]=

(/;“\ { 418.6

73

[0205] The following {4-[6-(4-methyl-imidazol-1-vi)-pyridin-3-yii-thiazol-2-y1}-(2-
methyl-3-pyrrol-1-vi-phenyl}-amine and representative analogs thereof were prepared in a
similar procedure as described above. Generally, 0.1 mmol of 32 was dissolved in 1 il DMF
solution with various alpha bromol{etone derivatives (see “bromoketone” column of Table 4
below). The reaction was stirred 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 C18 stationary phase. The product was isolated and then concentrate to give the

title compound as a TFA salt.
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47 WO 2004/110350 PCT/US2004/015239 tissue with papain, and

wo Sitwipgkéhe cells by standard procedures for primary neurolg@J[ /ﬁ%}dﬁ %239
[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 intro d int® primary cells or cell lines by

various well-known transfecgom ody brook and Russell (2000)
"Molecular Cloning: A Laboratery Manual" Cold Spring Harbor Laboratory
Pressiustiagkabal. (eds. jti . rotegdikatiazeie

Molecular Biology" John Miley & SoR¥H). D. ASSAYS THAT DIRECTLY
ASSESS A(3 LEVELS [0154] Comp@iitids 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( -43,11-42, 11-40, 11-39, 11-38,
11-37, 11-34, etc.); by determinirig the amount of A[3 peptides
collectively; by determining the amount of a_particular A(3 peptide relative

to Recambetenef a second A(FjpidpRaedsoch as the ratio of IA34to
A(340); by determining the amount, or relative amount] of A(3 in a
partictlag form—(such as monomeric, 'giigomq_'c, or fibritRr fo0TE N
golution or aggregated in a plaqu 'Hﬁ@@lar confo;m@ti(]m@%);
and/qr by determining the amg®it, orretative amount, pf A(31in a
particular location (such as intra€ellular, membrane-associated of
extracellular, or in a partigﬂé} tissue or body fluid). [Olﬁ?qqumgﬁ%
methods are known in the aft for determining the amount, or relative
74
12 s, _H o observed
?-3:@”@ [M+1]=427.4
: N calculated
Ao IMH+H1]= 427.6;
75
20 S M - observed
(}f/@”@ [M+1]=413.4
N4
4]
N calculated
Ap [M+1]=413.5
76
28 s R — ohserved
) 3’/@"@ [M+11=476.2
& 478.2
N
gr[N/) calculated
[M+1]=477.4
77
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amount, of particular A(3 species or forms, or A[3 peptides collectively, in

WO A.5am le. In such methods, the level of A(3 can optionally be gggﬂ]t{iﬂ%q_zw
usﬁld ittérnal standards and/or calibration curves generate%cgy >

performing the assay with known amounts of standards. [0156] For
[0206] exarWpléouraprsdatation, hedhatislean-deuses that drigtol- megispouiflezol-

ntibpdies (e. oclonal and.polyclonal antibadies, singl I _

L e B P PR R S o heneot
were paptitddiesyrCRR igthitedaaibodids and ©BRibglatectalBapatiamtative
bromo}g’e%gggsld%i 9 WS'{naﬁl%'.“é%etﬁBQ'Q dclﬂﬂgrra mFarl]}ttstgﬁg E%(r)xf 'o%ﬂgp &%‘88 I$2 tisted

can opﬁor}ijawebe specific for paﬁlcu ar specles or torms. For instance,
below arfiideies 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 simultan\(?ously detect multiple isoforms of Aj3.

- Exemplary antibodies includ@ut are not limited to, 6E10, B436,

antibody raised against Aj3 12-,S 387, Clone GB-10, and the

Aj340-selective antibodies. Moredovert, alifibodies selective for any desired

epitope of, any, Ai3 spegies can be féadily prepared by well kngwn

methods described in the art. [0157] Agtibody 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, chemiluminescértahl énzymatic labels. Methods of

detecting such labels, and of quantitatively or qualitatively assessing the

anmroihokéouad peptide basadtonrsuwducetection, are wellikaovis in the
art. 101581 Irmnunodetection methods that can be adgpted for assessing
A3 Icvcib are-welt-known-to-one Uqf skitt-in-theart—Re =3 SGI’VG-
methods include, jout are not limit agt‘dLQ/ M+ ]= 432.4
_ e
] o calculated
A [M+H J= 432.6
78
20 ' \S\rﬁ observed
N [M+1]= 433.4
o N calculated
A2 [M+1]=433.6
79
23 \s\rﬁ | observed
N [M+11=418.4
6 /\Q:/\
N N calculated
{2 V1= 418.6
80
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immunoprecipitation (optionally in combination with. electrophoretic
woseparadbsn or a denaturing or non-denaturing gel, or mass speeiRSERRIG:239
analysis), western hybridization, immunocytochemistry, quorescence

esonance energ transfer.|, eth ds, variou ats,
0’?07]rf enzy meqlnxi(g r%nmadlﬁ]gsofbﬁf i gg %@ﬁ%?i@é%s@f H@ FoHazol
1-y1)- ];dfeA}&] (e:p2olecthdl thenAg3dsl iA- t’nmememnp@gmm efi¢ ordibsitley faEdgs thereof
were %Qda:'cts ggggo mayoiﬂ non- denat r|n ara nditions (e.g.

Mo d:enatur}ng &IOS rGPAOT %]ﬁrg?naet%cdf ?ragr&g%% Bertsetnizhe
bromoasm REEvets of ﬂaﬂt@atﬁi’mﬂ&ﬁ@fﬂ]ﬂt&ﬂﬁ&ﬁi@ isorhitinedS B RRgade listed
be]ow 3I;tlo%gt%)resis can be performed, which can resolve Aj337, A1338, AD

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 apted for use with
non-antibody-based agents thatbi §d&hgs A(3-binding proteins,
fragments_ thereof, and small mo/eculelé:orhpounds Proteins and
compoungptihatdiantetdReare-known-inthe-art or can peidentifiad by
routine screening assays. [0160] Any @ethod 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, imagipg@ggns cross the blood-brain barrier

and bind amyloid deposits with high affinity, such as the thioflavin-T

nalcrﬂ 1a 214 nfhy|nmIhﬁ\hhﬁh\l”heh7nfhl,’47ﬂ|9 (Mathis et at (?ﬂﬂ?
B o‘éi@“ﬁﬁ&&h@ﬁem Lett, 12:24508Xedes0004/110350  LC-MS
RCT/US2004/015239 298) and the Congo red derivative methoxy-X04
(Kiunk etigal. (2002) J. Neuropatho sExgp Newol 61:797 B5dved
[M+1]=4323
calculated
IM+1]=432.6
81
20 s} r observed
gﬁ”/@;f*v IM+1]=433.4
& &
N calculated
A3 [M+1]=433.6
82
23 s, _f - observed
)ﬁ\ 3’/& N [M+1]=418.4
N : calculated
P [M+1]=418.6
83
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E. ASSAYS THAT INDIRECTLY ASSESS A[3 LEVELS [0161]
Compounds can alternatively be evaluated for their ability t ﬁ%ﬂl fe b
wo zﬂ%ﬁ%ﬂ“’ﬁgsays that indirectly assess the level of A(3. Those%gl}le ﬂ]tﬁe} A

art can determine suitable assays for evaluating modulation of A[3 levels.
[0208] For ¥xamplesphearmtmtedfimeleavatRprdesiat Epreag st Witk

t‘ﬂiourezg é%?i%g 1@&93%?1(13 5(%3?’1@1&?‘%%08%@3@%%&5@&% Thus therakility Qfesed

pound to modulate the amount, or relative amount, of APP, and/or of
productd@leavagk Prddug of z-setyetusetlw it oly shpr(X BLERIY - aheiitBia
[ of the combined Cleayags, of AsSRciaana AR\ Eeeraiapaeatiahded to
Carbon%ﬁp%’)&%ﬁdéﬁr%%éfvga%}gf %Jﬁr%%urct of (3-sec?etase (such as SAPP(3,
the solufie8, GhEBATanvhes assedsed Mgl sttorndetepminting thd arisuat afof the
unreact oL ARERIAEESHN DA AN R Bll-aNdAGde rpL.C
immunodetection assays similar to those described abdve for A[3,
using aespliyilegvsitabEF Aumtiob die oD €8 8] stieofoliowirgeikannigs aé then
ovinedin st alale. AORREB S JNRAIARIOVIRTR RHSTBRER AR the
mncen%%?ﬁ"j?lrﬁ%ﬁ% R %ﬁbu gpr:g%% e clo%s?’tlr%e as imiti!:rfl?gﬂpaor-lg),/aaspect of the
resultainvgitimmxAM RS ef04684] sdd Sutlents A leagents were obtained
from the Aldrich Chemical Company (Milwaukee, WI) unless otherwise
indicated. [0165] Structural ch raé:&erization was conducted using 1H
NMR spectroscopy. Protgn ear magnetic resonance (H NMR) spectra
were recorded on a Vaj 5 Hz NIVIR spectrometer in deuterated
chI()_rcg}“%rpr (CDGI3) or water (D20) using tetesiddal 1H solyent.prak as
the intérnal standard. [016f} Purified compounes were analyzed for
correct mass and purity usiig an Applied

TABLE 7
Bromoketone Title Product LC-MS
10 ' i *°’/ H obhserved
@IN% /N@( [M-+1]= 405.4
&N
‘(N':J N calculated
M+11=405.3
84

26 15; H observed
@/EN* /ND/ [MV+1]= 406.4
Al

‘—<N:J o\ calculated
[M+11=406.5

85

23 i i H observed
,@EN}MiQ/ iM+11=391.4
7N
(:;J N calculated

[M+1]=391.5

86
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Biosystems API 50X mass spectrometer coupled with a Shimadzu BPLC

wo NIemy A typlcql gradient utilized a mobﬂe phase (_)f acgto é ter .
1-999% over 4 min. 0.035 to 0.050% of trifluoroacetic acid V\rg(éﬁ )%,%84{81"239
the mobile phase. Gradients were run at 7 ml/min through a

[6209]Chroaliththv BpdedfotiRPy1Be; e k B0 verivibldifarccoaigdimemides, 87
1 [ 1.5Q0WOQ ; RCT/YS2004/015239 by
s Sﬁg&g}bységr@agﬁgg&gg L%%?\JH%JT %ﬁ%ﬁ#@ﬁ"&‘%ﬁﬁ ity was assessed
by ultraviolet light absorbance at Wai\;/elengths of 220 rim and 254 rim.
The percent purity was based uporf iptégration of the area under the
peaks in the chromatogram. EKA) F’LPARATION OF
REPRESENTATIVE AL-P-@“BOMOICE O DERIVATIVES [0167]
Representative a-bromokétone derivatives Wgsﬁepared for
condensation with representative thiqureas. Described below are
exemplary procedures which were used for the synthesis of
representative a-bromoketone derivatives. A. )
2-bromo-I-[4-(4-methyl-imidazole-1-yl)-phenyl]-ethanone (10) Br
102100 QYRS 1.BiE DWGHAGIZ b HBHHOAC N HO YN e
Air, room temp NJ N OH 4A mol. sieves 9 10 [0168] 4-acetylphenyl boron-
combizefdN B2 8-Higrs mridi(Lrecdn)l-adrazimethybighenyl)-ethan-1-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

lustrated in Table 8.

[0211] Generally, 0.1 mmol of 2-bromo-1-(4-(4-methyl-piperazin-1-yl)-phenyl)-ethan-1-
one was dissolved in 1.0 mL anhydrous N, N- dimethylformamide (DMF) and 0.1 mmol of
thiourea was added. The mixture was heated at 70 °C for 4 h 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

//\N@)\,Br

~N__J 88

thiourea » aminothiaz

DM ole
70°C
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-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
WO HEGSA Mixture, anhydrous cupric acetate (681 mg, 3.75 niiBIU$280e4),5239
4A molecular sieves (1.8759), and pyridine (0.4 ml, 5 mmol, 2.0 eq) were
then added. The reaction was stirggiupder air at room temperature for 16

h,.at_which time the reaction was judged to be complete by | C-MS.The
reBRilBH Gias then filterbdlaRidieCelite, washe¥iglh methaddEaH8
purified-by silica-gel chromatography (ISCO.system, 0-5% methanol/
=+ -
ylacetate) to give compoua9{(200 mg, 4(5%0 &id). [01891 Eompand
G187 immol) was ¢isyolved jmg0% by MEightsdution,of h¥§1inr§1 en
& in acetic a¢id (2 hL). To thig solutian, bromine (1 3% 0l)
was added dfopwise. The reaction was stirred at room te rﬁB‘é ure for
2h. The reaction mixture wag poured into ice-water (- 5g). The desired
product precipitated out. The solid precipitate was filtered, washed with
5?49on water, and them dried-gvey a vacuur THHTIP [ogi D) ii%wlﬁeiid
g;lr&%% iligng;:zo mg, HO Ll;%‘ hich was cgy%&%&o S sgi]uent
@I‘%ﬁr‘o Jthout furth ation. Q1 YWO 20p4/11 CaoHo0CLNLS=
CT/US20041015 B. i 419
2-bromo-I-[4-(4-methyl-imidazole-I-yl)-phenyl]-propan-l-one (40) O Br 0
F_ K2CO0! oM5%0 Br,, HBr/ HO®c ..? N N F 900, overnighttN N
(4- B 0.028 g= | [M+1]" =385
dichloropheny D/C N 72 % yield
D)~ thiourea o CooHoCINGS =
P o 384.54
91
benzo[1,3]dio BT ' 0.024 g= [MF1TT =395
xol-5-yl- N Q 60 % yield.
thiourea (\ N ‘ Q C21H22N4OQS -
M o 394.50
92
(3-methoxy- ! SLFNJH 0.034 g= [M+1]" =381
phenyl)- /@f[m 92 % yield.
thiourea i N Ca1HogN,OS ==
LN 380.50
93
(2,3-dihydro- ; s/>_N,H 0.026 g= M+1]" =409
benzoli,4]dio @IN 65 % yield.
xin-6-yi)- ) N|/\\)N O-) Cop NS =
408.53.
94
- % 0.033 g= | [M+1]° =397
methylsalfany @IN @S 82 % vield.
I;lghenyl)— /,O k Ca1HaeNgS, =
thiourea 106.58
95
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w17 125@170] A solution of 4-methyl-imidazole (1.72 g, 21mmol, 1.05 eQ
wo 5?10(1”1]-? *Muoro- phenyl)-propan-l-one (3.04 g, 20mmol, 1.0 e)TiH/BANSO15239
(15 ml) was stirred with anhydrous potassium carbonate (5.52 g, 40

maAa202q) at 90 C overnight. fdt this poirty fimsreactianwasjjudger to
@Eﬂ% i
red pr

O

\hetghnplete by LC-MS g-.the reactignmpdire was poured ont

ice- water (-50 g). Fhe, @' Twprecjpitated out, a e precipitate
“; d dried over a vac Qéﬁr pto

was filtered, washedAvith cold water=
give a light ydllow solid product 11 (2.14 ¢,{50% vyield). ¢ und 11
was brominated in a similar®fhanner as desgribed above fto afford
compound 12 [0171] In a similar procedure as described above, 1-(3
(4-8lR36P5=phdnyl)-propan-lfohe, Was reactef Wi &methyNmidazod
i#&7Ebmpound 13. BL@%‘ﬁon 3 in a m&Rnérviskddescribed above
t 2d 2-br0mogﬁﬁ (& methyl- da@-l-vl)-&ﬂuoro-p nenyi: ne
(14) 00 \~ Br O'TH K2CO3/DMSO /*=NX- / Hgr/HOAC / + 4805€,
Overnight F 13 14 C.
2-Bromo-I-[4-(4-ethyl-inidaZdl-yl)-phenyl]-ethanone (16) {I, 0 H NaCN 0'
NH~/MeOH +TOSMIC EtQH p-N-100.110.+C =N _N

VIre ot

[0212] Representative thiourea derivatives (see “thiourea” column of Table 9) were
combined with 2-bromo- 1-(4-imidazol-1-yi-phenyl)ethan-1-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.
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16 15DOO Fra/~Nf/Sr NaHIDMF /_J N17 room temp /-( HAc/HBt P
wo Mrh8os3 WO 2004/110350 PCT/US2004/015239 1. PCT/US2004/015239
5-Ethyl-4-tosyl-2-oxazoline (15) [0172] To a stirred suspension of
tosylmethylisocyanate (TosMIC, 3.90g, 20 mmol) and propionaldehyde
(2.5mL 20.4 mmol) in 60 mL dry=ethanpl, finely powdered sodium cyanide
(0.098g, 21nmol) was a action mixture became clear and
white crystals of oxazoli egan to precipitate in 15 min. The reaction
was continuoushsstir iti inadih@nmixizire was filtered
and the crystals were washed Wi‘@’ﬂ:gther-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] Inf&BEdsSure flask, compound 15 was
dissolved (1.1g, 43nnnol) in a saturated solution of ammonia in dry

mMRaNpL{30 ML) ThepgacEpuKture way stirkggifpr 18 haty FOd;E10
The solvent VJ:':S evaporated and the product was purified by flash
chromatography by elution with CH2C12-MeOH. Compound 16 was
_isolated as-a light yellow oil (yield 729%,-0.3¢)-The-structure-was
. H . 3 o= ES
Commthidd by 'H NMR in CDET8-and purity | 0-029 & [M+1]" =365
sulfanyl- N 80 % yield
S

phenyl)- & ' CioH1eNiS; =
thiourea ’ 364.49

98
(3-chloro- 5 0.021 g= IM+17" =353
phenyl)- @/(N @_m 58 % vield
thiourea @ . CigHi3CINGS =

352.84

99
(4- ‘ i S>~n’H 0.029 g= IM-+17" = 404
diethylamino- gCN/ 73 % yield
2-methyl- oo CazHasNsS =
phenyD- i N 403.55
thiourea (

1200

10213} 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 mmol of 2-bromo-1-(4-pyrrolidin-1-yl-phenyl)ethan-1-one n 1.0 mL
anhydrous DMF and adding 0.1 mmol of (3-methylsulfanyl-pheny!)- thiourea. The mixture
was heated at 70 °C for 4 h with vortexing, After cooling to room temperature, the reaction
mixture was directly injected onto a reverse-phase HPLC colurn using a gradient of 1-99 %
acetonitrile/water/0.05 TFA over 10 minutes. The desired fraction was concenirated via

speedvac, and the purity of compound 1201 was 95%, as measured by HPLC.
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by TLC in CH2C12-MeOH (9:1). Purity was >95%. 3.
wo dfdn(dEthyl-imidazol-1-yl)-phenyl]-ethanone (17) [0174] Ngkd-{Q.0639475230
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 ajsplution of 4'-fluoroacetophenone
(0.215 g, 1.56 mmol) in DMF g@?)({iva dgd. The reaction mixture
was heated at 80 C for | h,@bl 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 roér%atﬁmperature. 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-I-[4-(4-etliyl-imidazol-yl)-phen I)-etlianon?ggiLS) [0175] Ketone 17
10214](0.15%{]&?6%%%%%8}%9&%%%?H BO% QERRLASBRYRN IR PIRLISTSY ere
also prRgsition PEdeminey B F0d ek 66 a1inelviThBrteasHan ® bdLKQ RS, SliFretnilar
at room temperature for 1 h, and then poured into cold wa_ter‘éﬁ:llgo mL).
mannef {3 JRSHRER HRLVExt AR BT B iHaRAta BB og) i fisrlday-phenyl)-
oxazoRPGANCHAYETSWerd sMashadindtioaienhard ey 23 M 20044 136 repared
PCT/US2004/015239 dried, evaporated to a yellow solid, and crystallized
by theggrmalAtideBta emeidRe ™) 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. oM
2-bromno-I-[6-(4-methyl-imidazole-1-yl)-pyridin-3-yl]-etha \‘ 4)50)\@[0
8r |

R NH, /@/U\/
/
0/©/ j(-j]/ * (\JN é;j
| 54

N

22 1202

[0215] In this representative procedure, mixed bromoketone (0.2 g, 0.75 mmol) and urea
(0.375 g, 2.26 mmol) were dissolved in 1.5 mL DMF n 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
colummn using a gradient of 1-99% CH:CN/ water/ 0.05% TFA over 10 min., The desired
fraction containing thé 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 "H NMR in DMSO and LC-MS [M+1]=333. Purity, as
measured by HPLC, was >95%,



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]

WO R0 ERRSo-pyridin-3-yl)-ethanone (7.00 g, 45.16 mmol) andC1/US2004/015239
4-methylimidazole (11.11 g, 135.50 mmol) were combined in DMSO (35
ml), before- addition of K2CO03.57Xa viPiteye was heated at 110 C for 22 h

with rapig¢ RITHAR AeOSE0IOR WER HEWNINOQleU Ve, T ZevEsature 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 yas dried in vacuo to yield 19 as a tan solid
A (étfigbf}%}li%)%g%}f@:‘%\lﬁﬂlé %BQ?EWI‘HHMO =201.2. 'HNMR
(DMSO-d6) 300 MHz 52.18 (31-1, s), 2.63 (3H, s), 7.72 (111, s), 7.87
[0216](2H, ¥agio0Ortizyseuttive N-subgHeedh)a 8051 cnk)ps 98 peR]s Mere
2:bromo-I-[6-(4-methyl-imid -1-yD)-pyridi 3yl tr}ﬁg%gtg Q4L oth
prepar (???{é%%ﬁ?}i%%é?af‘éjy ) eogniémio%ll)%\;é\'/%gp's%%%éé%) & 30% BENACOH (75
procedmiy.b Bromvihe (4l82ig gz 30088imrmehevedd cldident rivs puiitie olbhaazble. chhgoounds.
reaction was stirred for -2 h at room temperature. The reaction mixture

[0217]VaS RRWedRIPHAQ ML OLIRRWRIEHANE B AP EIVIA o MRiked NG th 4-

resulting precipitate was collected on a filter and washed with water. The

bromoceliepviuhePwas Wirdel ¥0Jidir ok BroerewSoietobyl Bobgpmple 3.

Subset%lgﬂvlﬁi Tegtié'n—ﬁﬂx%g&céd %%f%%@ﬁ@l%*gﬁﬁ&ﬁ%ﬁﬁfmded 1205.
DMSO-d6) 300 MHz 52.36 and 2.37 (6H, two s), 5.06 (2H, s), 8.16 ¥1H

Alterngtiyely, Gieigio@/00c(ipgssy escdoriher, afldrdg 0 185 o 1804 19, pepdocad 9, or 1206
and 1507 ,@éspecﬁvely.

1203 9%

D CS’?S
\ ?é Q S\/N
L (BOCHD / pyriding Y r{{ Q
.
- ar

/ N b/ 1204
{y N
N

SEMCH NaH N

< DMF 7 3n
J
NaH OMF 8a%
94% f/\sz’

»

- L
\STNQ | o Q

" Br 1208
12D
N
[ i BINAP K_N) ] N
N/ Pda(dba), (i} BINAP f Pdy(dba)s / NaOIBU / Toluene | 90°C

NaOiBu
‘Foluena / 90°C
23 hours
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WO 2004/110350 PCT/US2004/015239 E.
WO 2§43BIHomo-thiazol-2-yl)-phenyl]-ethanone (1221) and  PCT/US2004/615239
2-Bromo-I-[4-(5-bromo- thiazol-2-yl)-phenyl]-ethanone (1222) O 0 Suzuki

CPUP"“Q@[E%PA ?E’a&ﬁd 9%4' 1681 QBN AR 5 K N2 R Sabld serr-

1220: R 1. 1-[4-(5-bromo- thlazol 2-yl)- phenyl] -ethanone
(1221) [01 8] 2- bromo iazole (lg, 6.lImmol) was placed in a flask and
toluene:EtOH (4:1, 80mL:20mL) was added prior to the addition of

[0218h. ace@npmsyldob?r%@%mgﬂz@m@) W ohsodriincanhpiats (rége (5

mL) vl oaRwater: 3k b&b%%aaﬂ@m%%@; G S?qu g%%%%? h62 mg, 1.2

bubbling nltrogen through'it for 30 min. Pd(PPh3 sequentl
mmolydfbelramel ehavERvEornamiuee Wagméwamag@ﬁcﬁorl & henbefeasiiowagned

clear @J&W&%@;h@ﬁ%gg [AUIR, Eé%gtémﬁg Wlmgtef%vr@;% déﬁfﬁes fhe

mL) were added. The organic extracts were washe
mixtupries(iborad podribd peipiSwas diiefo, Mcpuﬁﬁédh@mommound 1204

was 15‘5%{%@%%@%ﬁ%ﬂ%@&gggeﬁq@g?x%ﬁ%%ﬁggéﬁ%é% atla o %‘(‘?3 oBServed=

a white powder (974 mg, 79%, mass
498 [MbBdérved: 204.2 [M+1] ). Compound 1219 (204 mg, 1 mmol) was
dissolved in in 30% HBr in acetic acid (3mL) before bromine (160mg,

Immol) was-agded isei e sepst I Sl (& .
20 S B ey

and the precipitate filtered. Compound 1221 was isolated as a yellow
[0219POWdElARARE. 198%0¢ TGS fM26 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), brne (100 mL), dried over MgSO,,
and filtered. Removal of the solvent in vacuo gave compound 25 as a yellow oil, which
solidified upon standing (530mg). "H NMR (300 MHz, DMSO, § in ppm) —0.07 (s, 9H), 0.93
{t,J= 7.8 Hz, 2H), 3.69 (t, /= 7.5 Hz, 2H), 5.32 (s, 2H), 7.11 (s, 11, 7.44-7.50 (m, 3H),
7.65(d,J=6.3 Hz, 2H), 7.68 (4, J = 5.7 Hz, 2H), 7.78 (d, /= 0.9 Hz, 1H), 7.97 (d, J= 8.4
Hz, 2H), 8.30 (5, 1H). Expected mass spectrometry= 527; observed= 528 [M+1].

3. (4-(4-imidazol-1-yi-phenyl)-thiazol-2-y])-(4-piperidin-1-yl-phenyl}-amine

{1209)

[6220] In a heat-gun dried vial that was purged with nitrogen, (+/-)}-BINAP (10mg, 0.015
mmol) was dissolved in anhydrous toluene (1mL). After 2 minutes, Pda(dba)s (3 mg, 0.0025
mimol), compound 1208 (53mg, 0.1 mmol), and piperidine (11mg, 0.12 mmol) were added to
the reaction flask. After stirnng at room temperature for Sminutes, NaOtBu (14mg, 0.14
mmol) was added and the reaction mixture was heated at 90 °C for 18 hours before passage
through a 0.45 um filter and subsequent HPLC purification. Compound 1209 was isolated as
abrown o1l (1.3mg). Expected mass spectrometry= 401; observed== 402 {M+1].
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C11H$BrNOS, calculated: 281 observed: 282.1 [M+l]). 2.

WO P gy -[4-(5-bromo-thiazol-2-yl)-phenyl]-ethanone (12224 90\U8iRg:0
the same procedure as described above, compound 1220 was prepared

by starting with 2,5-dibromothiazole (809mg, 4.94 nunol). .

1 1o (o brormBTEO e atAoN 150 Al JETp 4209

yellow powder (500mg, 43%, mass for C11HsBrNOS, calculated: 283.2,
[0221] ObseTyagho8d 120+ 2103 B tomnex: 1) (FdonoimadtiazolRiydsphdAF 7 mL)

ethanone 1222 was isolated as a pale d 779
e s TR R CERHARB SEBE bbb ST N L 8o e
mmot) folawisgrarhremeketona derivativeslistethbeigwrisuieatient &éanL, 0.65

exemplary illustration of all prepared bromoketone cor nds. 55
minol) 3555 FEIOTSBBINIGIE559 TABLE DCAMBBURE & DR RakIGRS
EtOAc GOmpaund-a-romokeionediNe. Noc dfh23« iRy witré NAbIN AT k2adr (100

Br240B CLIINCIJ/ .
mL), brine (100 mL), dried over MgSOy, and filtered. Removal of the solvent in vacuo gave
compound 1203 as a pale yellow solid (200mg). Expected mass spectrometry= 425;

observed= 426 [M+11.

5. N-ethyl-(4-(4-imidazol-1-ylphenyl)-thiazol-2-yl)-(4-piperidin-1-ylphenyl)-
-amine (1206)

[0222] In a heat-gun dried vial that was purged with nitrogen, (+/~)-BINAP (10 mg,
0.015 mmol) was dissolved in anhydrous toluene (1 mL). After 2 minutes, Pdy(dba)s (3mg,
0.0025 mmot), compound 1205 (43mg, 0.1 mmol), and piperidine (11 mg, 0.12 mmol) were
added. After stirring at room temperature for 5 Ininutes; NaOtBu (14 mg, 0.14 mmol) was
added and the reaction mixture was heated at 90 °C for 23 hours before passage through a
0.45 pm filter, and subsequent i:uﬂﬁcation by HPLC. Compound 1206 was isolated as a
brown oil (12 mg). Expected mass spectrometry= 429; observed= 430 [M+1].

6. N~cthy1-—(4—(4—imjdazoi—1—yi-phenyl)—thiazol—2—y1)-(4~morph01in—4-y1—pheny1)—
amne (1207)

[0223} Tn 2 heat-gun dried vial that was purged with nitrogen, (+/-)-BINAP (10mg, 0.015
mmol) was dissolved in anhydrous toluene (ImL). After 2 minutes, Pd,(dba); (3mg, 0.0025
mrno}), compound 1205 (43mg, 0.1 mmol), and morpholine (11mg, 0.12 mmol) was added.
After stirring at room temperature for Sminutes, NaOtBu (14mg, 0.14 mmol} was added and
the reaction mixture was heated at 90 °C for 23 hours before it was passed through a 0.45 um
filter, and subsequent purification by HPLC. 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 afier condensation of bromoketone derivatives with

thiourea derivatives. As shown in the exemplary route below, thiazole 1208 was N-alkylated
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yNN140Br250Br /\NN NN~F180260 \Br /-'/Br,-N'/NJ,
WO 200028380 Br Br N}/~N N N: N.N. 21 0 Br 28 / Br---~J N F NeNGi@22@ 015230
1221 djr /S 1:'Br LNN/N

to produce 1209. Addition of N,N, diethyl anine resulted in 1219, followed by N-
deprotection to give 1211.

S
@i g @I
W Nat/ DMF Y

. o

1208 1209

' 5
Pd={dbajs ! Nf‘>“NH
BINAP or P(t Buj, DF
— N,‘/‘\N
cﬁ; CoHs 2N 4 \ 20 HCljag

= N
N )'/} a )
NaOfRu }’) 1210 1241

toluene, 80°C

1. N*1,N*1-diethyl-4-methyl-N*-3*- {4-[4-(4-methyl-imidazol-1 -yl)-phenyl)-
thiazol-2-y1)-N*3*-(2-trimethylsilanyl-ethoxymethyl)-benzene-1,3-diamine
(1210)

[0225] To adry screw-capped vial containing a stir bar, tris (dibenzylideneacetone)
dipalladium (0) (0.066 g, 0.146 mmol), tri (tert-butyl) phosphine {6.44 ml of a 10% solution
in hexanes, 0.146 mmol), a solution of compound 1209 in dry toluene (1.62 1n 15 ml {oluene,
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 CH,Cl, and silica gel. The
CH,Cl, 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.
CsGHmNgOSSl = 547.8.

2. N*1,N*1-diethyl-4-methyl-N*-3*-{4-[4-{(4-methyl-imidazol-1-y]) -phenyl}-

thiazol-2-y)-N*3*-(2-trimethylsilanyl-ethoxymethyl)-benzene-1,3-diamine
(1211)
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1222 0% 1/Br 56 WO 2004/110350 PCT/LUS2004/015239 EXAMPLE 2

wo RRERARATION OF THIOUREA UREA DERIVATIVES [0183] T RiOWES 15230
derivatives were prepared by combining an aniline derivative with an aryl.

isothi.ocyanate derivative. Most aniline co d iall
10226l ERAENT 1 eHes et AT KR Mwﬁﬂ {5 i), ana
stirredeXQBRIREAANIRGORENIN: iRy anin godp et BBl ipesriaBHy eReEee phase

according to the following representative route. This procedure was also
HPLCerRyisyactinsywere spraineerand RN erati Rthim SR saetR P d pressure.

The réﬁm%l%géi£Wa&hEmd\iN O1.NOD fam)NEH Bkhed KOQuiNaBRHaHCO;
DMF MeOH: CH,CI, NH, 800C N ~1 1 29 30 [0183] Compound 29

(100 ralexayr drhensy (18 hirbhh Ry IN&ATHCRIRES Srapdrisd Byer MeSO,, 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. CogH27CsS = 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-y1}-N*3*-(2-trimethylsilanyl-ethoxymethyl)-

benzene-1,3-dianmne

[0227] Compound 1211 (free base) (0.610g, 1.46 mmol) was partially dissolved mn
MeOH (2 ml). 2M HCVELO (1.46 ml, 2.92 mmol) was then added and the solution cleared.
The solution was concenirated down to a minimal volume using a stream of nifrogen gas.
Et,O (5 ml) was then added and the compound was triturated to a white solid, which was
washed with 2x Bt,0 (5 mi) and dried with a stream of nitrogen. The material was then re-
dissolved in dry BtOH (1.5 ml) with gentle heating. The mixture was allowed to cool and the
compound crystallized. The cfystals were collected on a filter and washed with 2x Et;O (1
ml) and dried i vacuo to yield the dibydrochloride salt as an off-white solid (0.320 g, 26%).
LC/MS: [M+11" =418.5. CoHyNsS2HCI = 490.5. H NMR (DMSO-d6) 300 MHz  §1.09
—1.36 (6H, t, J=6.9 Hz), 2.34 and 2.36 (6H, two s), 3.51 (4H, broad 5), 7.42 (2H, t, J=8.4 Hz),
7.57 (14, s), 7.79 (2H, d, J=9.0 Hz), 8.07 (111, t, J=1.2 Hz), 8.19 (2H, 4, 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. CqHsNS.2HCL = 505.5. 'H
NMR (DMSO-d6) 300 MHz 80.856 (3H, t, J=7.2 Hz), 1.07-1.23 (5H, m), 2.35 and 2.38 (6H,
two ), 3.43 and 3.54 (4H, two broad s), 7.41 (2H, broad s), 7.73 (1H, s), 8.03 (1H, 4, J=9.0
Hz), 8.24 (1H, s), 8.62 (1H, broad s), 8.75 (1H, d, I=8.7 Hz), 9.12 (1H. d, J=1.8 Hz), 9.80
(1H, broad s), 9.90 (1H, d, J=1.5 Hz).
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dissolving 4-methyl-3-nitroaniline (25.0 g, 164.5 mmol) and ethyl bromide
WO 4818 H3341.2 mmol) in DMF in a 350 mL glass bomb. A largestirsbar: ansk 39
K2C03 (56.75 g, 411.2 mmol) were added. The bomb was tightly capped
and placed in an oil bath at 80 C. The mixure was then vigorously stirred
for 40 h. The reaction was then cogled néﬁumeap ed, and the material
was partitioned between EtOAc (#00]mL}'and pwager (300 mL). The water
layer was then washed twjee-wri OAc (15 ) and the combined
EtOAc layers were Washeg ce with water(500 mL) and once with brine
(500 mL). The EtOAc layer/was thgpqzdri d oyer 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
C. miemepensttve; irkedgiiggolsna (s, 3H), 3.35 (g, 4H, J= 6.9 Hz), 6.76
Sﬁwo d, 1H, J= 3.0 Hz), 7.09 (two d, 1H, J= 0.6 Hz), 7.25 (d, 1H, J= 3.0
[0229)y [oeldetiom fo Bnbs e glet o anmbh weeldissneyMisHpopred by the
exenfpldrGhdiaereaolrgL4 0 C in an ice bath. NiC12.6H20 (4.0 g, 16.8
mmol) and NaBH4 (11.0 g, 297.3 nunol) were added in | g portion over 90
min. TLC confirmed reaction completion. The solvent was 57 WO
2004/110350 PCT/US2004/0 1 5 239 removegynder reduced pressure

nd the material was re-suspendeg in €kH2G 0 mL) and sili l. o
'ch%pr\?@guﬁﬁfﬁén_m ; ger rediféedpressure un:rm%
read as7g iose greypowtler. Thempowderwas plge o g funnel
and generaously washed with *BtOAC (500 mL). The resuFFfing solution
was concentrated to a yellow liquid which was purified on a silica gel
column eR{Setviie 3005 BheyAb- hesarrtamiia €1R48)ion were combined

and concentrated under reduced pressure to yield compound 30 as a light
[0230HPI€ 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. Afier 1 hour the reaction mixture capped and stirred at room temperature
overnight. TLC showed that most of nitrile was converted to thicacteamide. Excess of H,S
was removed by bubbling nitrogen into the reaction mixture for 30 min. The reaction
mixture was then concenimted and purified by silica gel chromatography (ISCO system, 30-

60% ethylacetate / hexane) to give the fitle compound (1213) (55% vield).

2. 2-(3,4-Dichloro-benzyl)-4-[4~(4-methyl-imidazole-1-y1)-phenyl]-thiazole
(1214)

{6231} The thioacetamide 1213 (0.08 mmol) and 2-bromo-1-{4-(4-methyl-imidazole-1-
yh)-phenyl]-ethanone (0.08 mmol) 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 nto 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.
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liquid (15.3 g, 85%). LC/MS: [M+H]+=179.2. CI IHI6\sN2= 178.2. 1H NMR

0 24ERGA3),300 MHz S 1.13 (t, 6H, 7= 6.9 Hz), 2.04 (s, 3H), 3,27 -
6.0 Hz). 3.51 (broad s, 2H), 6.05 (d, 1H, 7= 2.4 Hz), 6.11 (f\fv% éﬁ%ﬁﬂ;& 239
2.4 Hz), 6.86 (d, 1H, 1= 8.1 Hz). [01851 The following representative
thiourea derivatives were prepdreeHgbHd@nsation with representative

FRoMoketanesy igtadihslgVs e EXATVR T RIAGEIENeS, IAAWEIER AN YL

employed in the pregaaNea thigune FdeiVIMOS MD S
2-methyl-5-pyrrol-1-yl- phenyl thiourea (32) O lell=sN'C'NO0O510%

aOH \\ H2N Ac t NNNH 3132[01 en
10232 B e R e s Siaion o e hwing
exem;pmcgdﬂﬁfﬂhemdammmypasyadded 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 collegted, liberally washed with
cold water followed by hexane, a d zdried. The product 31 (90%
yield) was used directly for the neXt¥$tep i@n without further
purification. [0187] Compoun was added in one portion to a preheated
(.80 C) stirring solution of 1Q%67aq NaOH. Afer stirring overnight, the
mixture was poured onto gxcess ice. The pH value was adjusted to 5-6
with conc. HCI. The res ing co-precipitate,Qfenzoic. E@gquand the

desired product '35 Were oflected and wasHeeith\cold water, then
hexane to remove S R

s R / .
/\ D/N \ Q/ ,g A -
N r2 S
3 Ra
R
1217 s
7\ NW/)
o

[0233] The following route was employed to prepare representative triazolyl

aminothiazole compounds.

S5
: T
/@)\/Br . ““\ x\’j EroH @/(N
- +
f,NiN_ Hy 709{; N”N‘N‘

8 1216a N

. < )
. OH | />“NH
—_ < N
. N
Sodium Ascorbate N N
CUS0,.5H,C f -
+BUCH 1248a Q

Ho0

1. N*1*-[4-(4-azido-phenyl)-thiazol-2-yI]-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-diethylamimo-2-

methyl-phenyl)-thiourea 75 (0.293 g, 1.24 mmol) were corbined in a 20 mL scintillation vial

containing a stir bar. Anhydrous EtOH (5 ml) 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
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benzoic acid. The product was air-dried (80% yield) and carried on to
wosubseguent reactions without further purification. 58 WO 2004/4:403539015239
PCT/US2004/015239 B. 4-hydroxy-2,5-dimethyl-phenyl-thiourea (34) c off

¢ Acetone NJLN 10%NaOH S OH 80c HzNxH, 3334 . .
R ARG A AT R
crysteibzanilipen wasdakdeidcapidympithabtirrifig. 2THe/seaction Wasastir repufigr dhsolid
t4 hen p 0 ce rac jce with vigarous stirring. The
(G'%r%e%cﬁlgr{;}}és'sof'd vﬁvgé@g"@g_ggf;ﬁti ﬁ&?&l@%ﬁ%&m v%ﬁ %c"old water followed
by hexane, then air-dried. The product 33 (over 80% yield) was used
diréctly fol-fAe{AdxXt apeibalctionwrhogtitakblerplmificatichiod-49]l|-pheny}-1H-
Compourld .33 Waszelbidtet)iateropokdiab a preheated (-80C) stirring
solution of 10% aqg. NaOH. After stirring overnight, the mixture was
[0233bured GritdExTeEPRE. R PR2ERBATHE BB 8L 24 AA CbHEO 2. 0.26

mmdrbsiéoaikh%ﬂ%wﬂ%%QG:@@@u;ﬁwﬁ%ﬁ%l Qleasd @ndythedesied #9660 ¢,

34 were collected and washed with cold water, then hexane to remove

0.00 e ryBR adk iHe praduet (V44 &iedidd rBoYswrelagdsdd Geddry alcohol (1 mi)
and WHRIFUYENEFERCIINNS WHhOURULherBYHICRUGed. The mixture was stirred

_ (4-ethoxy-2,5-dimethyl-phenyl)-thiourea §39)
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 vield

1218a as the ditrflouroacetate salt (0.038 g, 21%). LC/MS: [MHTr = 4491, CyIE3NsO5=
448 5.

{0236] The following procedure was used to prepare a representative furanyl
aminothiazole compound, N*1# N*1*-diethyl-N*3*-[4-(4-furan-3-yl-phenyl)-thiazol-2-yl]-4-
methyl-benzene-1,3-diamine (1217a).

[0237] N*3*-[4-(4-bromo-phenyl) -thiaﬁol-Z—yI] -INF1# N¥1*-diethyl-4-methyl-benzene-
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(PPhs). ( 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 100mL) and water (100 mL) were added.
The organic extracts were washed with water (100 mL), brine (100 mL), dried over MgSOy,
filtered, and purified by column chromatography (40 g ISCO cartridge). The title compound

was isolated as a yellow powder (40 mg, 40%, mass for Ca4HysN30;5S, calculated: 403.5,
observed: 404.1 [M+17]).
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0 HzN 80 O boc boc /N,0.”S / OH TEALTHF HN / OHCHaCHrDMF
, :r/K,00, HN QOM HzN | / Acetone 35 36 37 N~N | 10%NaQH O 9LI 800/
wo ZIQPMIN)NﬁZ 38 39 1. 4-hydroxy-2,5-dimethyl-phenyI-carban{)igygi%rm’m13239
tert-butyl ester (35) [0190] To a solution of 4-amino-2,5-dimethyl-phenol
(20 mmol, 2.74 g) in 40 mL THEXB&¢RInBy@lride (22 mmol, 4.8 g) and
TEA (30 nmiol, 4.1@%@&3&%@@@&&0@1 offig! stirring at room
temperature overnig P the reaction mixture was concentrated to remove
THE, and the residue was re-dissolved in water (50 mL) and ethyl acetate
[0238{80 miin1Ehe BadeoUR A Was exinacied vithpetysaaiatede SAuhbized
. The combined organi¢ layers 59 WO 20 4/}]11;9350 PCT/US2004/015239
using G| AB BV %{92§B?4%./919‘P3F rBrHEFARIF e 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
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carbonate (K2C0O3, 8 mmol, 1.1 g) and bromoethane (4.8 rmnol, 523 mg)
w0 werg adsled. The reaction was stirred overnight at 60 C. Water{R fl)ois239
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 Na2S0O4 After removal of
the solvent, the crude productvaBIpiirified by using flash
chromatography (0-30% ethyl] acetate | _hexane) to give the title product
3690% yieldy»8= 4-eth0)'y~b2lS-dimethyF&phenylarrine (37) [0192)T0 a
sohatipn of 36 (950 mg, 3:@xunol) in 10 mL dichorosiethane, trifloroacetic
acid (5 mL) was added. The reaction mixture was stirted for 2 h. At this
point, LC-MS-‘shewed thé reaction ;ﬁmmplete The reaction flask was

concentrated'té) remoﬁ/e the solvent Eslﬁf the T
was then adrlf.ed furthern & high vac oven over, 24 h togive the tltle
compoun&?? as TFA salt. [0193] Compound 38 and 89 were synthesized
using| synthetic procedures described above for the preparation of

““““ F387 338 ﬁ#

N’d ethyl 2,5 dlmethyl benzene 1,4-diamine-thiolréea (44) O boo boc I\
C:$ H2N 60020 HN | \|\CHaCHz- Br/Kzg:O?mHN | TFA HzN I\//NHz
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HH 80 C I/ Ik HNHi 43 44 60 WO 2004/110350 PCT/US20041015239 1.
(4-Amino-2,5-dimethyl-phenyl)-carbamic acid tert-butyl ester é40% 0194]
WO 2 Wiion of 2,5-dimethyl-benzene-1,4-diamine (30 mmdit4/ {ﬁ"?ﬁ@@z”
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 concent atid to remove T13F, and the residue
was re-dissolved in water and fh%fl’ cé@ate. The aqueous layer was
extracted with ethyl acetate (3x 80 mL). The organic layers were
cothined and dried ovel#¥a2S04. After removal|é¥the solvent, the crude
product was purified by using flash chromatography {5-50% %\th%l,@cetate/
SR

hexane) to give the title compound 4@(6@90% ield). 2. .
(4-diethylamihe-) K:dime hyl-phe@-carbami&aci tert-bu ster (#1)
[

:

)1951 Tota solution 'of 4p (5:nimol, 1.18 g) in 3 mL DMF, potassiu
arbonate (K2C03, 15 nmiol} 2.07 g) and bromoethape:(12.5.mmol+-%.36

g, 0.93 mL) were added. {The reaction was stirred|overnight at 70 C.
Water(3-ml)-was-addedtg-disselve-the-unreacted; potassium-carbenate;
andthe reaction mixture Wwasi extracted with ethyl acetate (3x 10 mL). The
0
t

rgar bingd and dri ver Na2S04. After remeval of
he s pduct vyaizﬁ\ '%ie%ié\usi g silic ’
chron sthyl acetatd/ hexane) to| give t e compeynd
41 (7 é pthyl-2,5-dimethyl-benzene-1,4-diamine (42);
[0196] To a solution of 41 in 2 mL dichoromethane, trifloroacetic acid (1
mL) was : '
404 48 40
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added. The reaction mixture was stirred for 2 h. At this point, LC-MS

WO Bliewedihe reaction to be complete. The reaction was conegntiaded 1013239
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 ‘ox@gedures described above for the
preparation of compounds 33 and 34. 61 WO 2004/110350

PCJ[;" }S26041015239F: 12 5
N,N-djethyl-4,6-dimethyl-tenzene-1,3-diamine-thigureia (49) O Boc_O | /
NCO CH,CHTB#K,CO, TFA HeN NHZTE /THF HN NHZ DMF HN N
DCM HsNNE‘ﬁ@gL Acetone 45/@17 S10 % NaOH I\@H& C X
h ) ~-NN\H4YH, 48 49 e
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1. (5-Amino-2,4-dimethyl-phenyl)-carbamic acid tert-butyl ester (45) [0198]

wo g

on of 2,6-dimethyl-benzene-I,3-diamine (30 nmio
oc anhydride (33 nm7ol, 7.2 g) and TEA (45 mmol

b

ég}y%%rolﬁ})?s 239
, 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 t
with ethyl acetate. (3x 80 mL).

he aqueous layer was extracted
e organic layers were combined and

dried over Na2S04. After removal of the solvent, the crude product was
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give the title compound 46 as a TFA salt (100% yield). [0201] Compounds
WO 4@@[{1%?@ were synthesized from 47 using similar synthetic _procedures
escribad above for the preparation of compounds 33 and 3%¢ FUS2004/015239
2-methyl-5-bromophenyl thiourea (50) Sos NHZ O X HNx NH2 +
N=C=S Acetone HN H 5%NaOH Br | / reflux * 80C Br Br C 50 51 [0202]
2-methyl-5-bromoaniline (10.8g ﬁgtie ol) and benzoyl isothiocyanate
(9.5g, 58.4 mmol) were combin% nacetone and heated to reflux for 30
min. The reaction was allowed to cool and then poured into stirring ice
watét. The mixture was stirféd for 15 min, and then#8rmed a precipitate,
whichiwas filtered and air dried within vacuum for 1 h. {The resulting
yellow; powder was then suspénded. in a 8%/NaOH adqueous s Qﬂo\@ﬁd
stirred for 1 £ 80 C. The reaction.was allowed to cool @g’g& poured
into stirring ice water(400| ml). Afﬁ@?q on ice ffor il 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.
C39BrN25=245-1—H-NMRHAPMSO-t6)366-MHz G 2-14{(s-3H)-17{d;

I 2.3 '3
1H, JE8.4 Hz), 7.31 (d, 1M, J£7.8 Hz) 7.45 (s, 1H)| 9.24 (broad s, 1H).

[02031 The following thioyreajurea derivatives listed below in e 2 are
an exemplag;}o‘ﬂ@rén of all pre/r%s@ﬂh*@ga cgmpoungs-, ;7 "
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WO 2004/110350 PCT/US2004/015239 TABLE 2 Compound Urea/
Thiourea Compound Urea/ Thiourea No. No. 32s58 H2NrTsG"HNH ,

WO 26818 OH 59 H2N~js s | H,NH\ | HN 39 60 HZN---( s HN N2 44 239
3 0\ 61 HZN~js 44 ~N\5HNN Hh NHZ 49 S 62 HZN'rs N N NHZ HN
H+\N J51S 63 H2Nrs
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HN NHZHN N BrJ 52 NH 64 H2N rs ~0o NH2 HN N 53 F s 65 H2Nys

wo oM HXNH2 HN'J/ 54 66 "2"rs OHN\. NNH," H CF3~/ P HANN By 5239

N*/NHi HisJ 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 "brpmgketgne”
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column in Table 3 below) were combined with
4-diethylamino-2-methyl-phenyl-thiourea 67 (0.08 mmol) in | mL DMF

WO MoWtiorsThe reaction was stirred at 70 C for 4h -6 h with optigras2004/015239
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 conceiréitédl 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 1i{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

483

Ee
=]
{1=]
o
s
[=]

!
I

et . 8m$ /@){_Y\Q\

o .

92



wo i alesh

WO 2004/110350 PCT/US200-1/015239 18 ESN N observed [M+[]=432 0

wio)

[\If 70 24 SYN observed [M+1]=472.2 a~
125e'SS-rNobserved [M+1]= 418.4 calculated [
418.6 72 26 SYN observed M

IA20E1-Thea-faola

3448 40

IN

calculéted

T/E]S (N-!} 15239

N NJ N calculated [M+]]= 418.6
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{4-[6-(45éthyl-imidazo¥l

y)-pyridin®3%yii-thiazol-2

yi-

Structure
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492

methyl-5-pyrrol-1-yl-pk
were prepared in a Si

mIaJ

[)-amine and representat
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analogs thereof
ve. Generally, 0.1

nunol ﬁgj’gso ved|in 1 ml DMF ~
N \/N“ . t%/ F‘/F33
o O\Q, » “{Ej‘
T
RN
488 498 487
) S
— z Y
. - ) L
ﬂﬁrﬁ D
i }7_\: \/__

E-Y
(4]
{=2]

|

H
2
fus)

|

o
3%

; . "!/\o Q/
/ [ !
502 505 566
{ é g ~ g
v 7 L ‘ b
ot ot ﬁ

93




solution with various alpha bromoketone derivatives (see "bromoketone"
column of Table 4 below). The reaction was stored at 70 C for 6 h. After

WO G0eling 3eroom temperature, the reaction mixture was purifigghBy.s2004/015239
reversed phase HPLC using a i rkLrell ater / TFA gradient and CI8
stationary phase. - The product was iSolated and then concentrate to give
the title compound as a TFA salt. 66 WO 2.004/110350

DMF 70 C TABLE4 Bromoketone Title Product LG-MS 10 sr N observed
[M+l<4\ 1 4 " calculated [M+1]=412.5 74 12|N observed N/\'" N

[M+1]— alculated \_{ \}/\@/
%‘ c*@ﬁ
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[M+1]=427.6; 75 20 sN observed eN, [M+1]=413.4 calculated [M+1]=
WO Ab%703% 28 s- N observed N " [M+1]=476.2 & 478.2 calcyatedsiMidlz2s0

477.4 77 67 WO 2004/11035¢ E/%i%’)\‘oo4/015239 [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

3221 exemplary analogs tHeFeof were prepared accordirigéto the same

procedure as described above. Representative brpmaketones employed

in this reaction and the resultant title compounds afforded are li efg&@wl
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DMF 70C TABLE5 Bromoketone Title Product LC-MS 10 S li observed "

{ [M+]]= 432.4

" calculated ") [M+l]=432.6 78 20 sY N observed

WO T8 I8E04S3 4 " calculated -Q [M+I]= 433.6 79 23 s obseR/eH UN ki 39
418.4 " calculated [M+I]= 418.6 438168 WO 2004/110350
PCT/US2004/015239 102071 Various representative N,
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were prepared according to the same procedure as described above.

WO %Wﬁﬁ? tative bromoketones employed in this reaction and the resultant
fitle compounds afforded are listed _below in Table 6. ~~'N NEZV2§%4ipRa3
bromoketone aminothiazole D HABLE 6 Bromoketone Title
Product LC-MS 10 sY observed " N [M+1]=432.3 N calculated [M+1]—

in

$ 8]

432.6 8120 SYN obsegved N " [M+]=433.4 (}} i sspafcutated 1) fv+1}=
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N " [M+1]=418.4 N calculated rte) [M+1]= 418.6 83 69 WO 2004/110350

PCT/US2004/015239 (0208] Various representative alpha bromoketone
WO Hesiatdses were combined with thiourea derivative 34 in a S01l&E2004/015239
procedure as described aboveTexgem that the condensed product (0.1
nunol, 37.5 mg) was subsequently dissolved in 0.5 mL DMF. Potassium
carbonate (K2C03, 0.2 mmol, 276 mg). and bromoethane (0.12 mmol, 13

lution. The reaction was stifr
room temperature. After removal of the unreacted |potassium carbonate,

the reaction mixture was purified by.reversed phase HPLC usj s
acetopifrild/ water/ TFA gradient a dC [8stationary phase to.i Iaktqu\/
t oncentrate the title pro Representative promoketeres :
employed in this reaction and'the resultant title compounds‘afforded are
listed below in Table 7. OH s HzN H 34 CH,CH, Bf/ K|CO0, alpha

brqmoketone aminothiazole DMF DMF 70C TABLE 7

mg) were added to tHe*% Hfred overnight at
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Bromoketone Title Product LC-MS 10 ~ observed N [M+1]=405.4 N NJ
wo Realeytaied [M+1]= 405.5 84 20 SN observed N [1\,1+1]= 4064 N, ;5030

calculated [M+1 ]=406.5 85 ?}Sﬁ%?%gl%ed &IN/[M+1]=391.4 N
calculated [M+1]=391.5 86 7 -1/110350 PCT/US2004/015239

[0209] Using the similar chemistry described above with different alkyl

[44]
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bromides, 87 was syntiiesized (observed [M+l]= 433s4, calculated
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NJ 87 [0210] Representative thiourea derivatives (see "thiourea" column
of Table 8) were combined with

WO BB - (4-(4-methyl-piperazin-I-yl)-phenyl)-ethan-I-one S8 HYR&M04/015239
preparation of the following repfadehiative piperazinyl containing
aminothiazole analogs. The following exemplary route was employed to

nrnn:\r_a tha ranracantativietitla nde 1l Aatnad n.Tahla-Q rnfm ’I'I

597 PrépartarcTC I \ru\all-tﬁblél L4 )8 | vy bUIIIPUUIIUO IIIUOLIL lg_hg_gl mrTragic O TUZ L1y

Generally, 0.1 mmol of —

2 bromo-I-(4-(4-methyl-piperazin-1-yl)-phenyl)-ethan-I- one was dissolved
m sN, N- dime%?%@m@ée (DMF) and 0.1 13 ol of { )

The mixture, VAs heated at 70 C for 4 It wwith _

ing. After cooling to ro mtemperature, the reaction mixtlre was

directly injected onto @a reverse=phase HPLC column using a‘gradient of

1-99 % acetonitrile/water/0:05 TFA over 10 minutegs. The desired fraction
containing the title compaund was concentrated via sp edvac The purity

Lo
e

of all title_compounds axas 95%, as measured by H&b C. U Br NN 88
thiourea aminothiaz DMFE Ole 70 C 71 WO 2004/110350

PCT/US2004/015239
>>/_\ SZ’/NV\G | 2\ sz/vﬁ ~ \:9}/\/\]@

\ L

h

3
lm
=]
I
=}]
fod
o

o

|
I

to
ls1]
-t
[=
m
By
-

\S?/N\/@ ' B g?/\/\@ | E\ 7 &\/\O

160




TABLE 8 Thiourea Title Product Yield LC/MS (3-"0.024 b [M+1]+= 385

WO %g)lfgg?é)ﬁgnyl) N 62% vyield -thiourea ~N \ 01 C20OH21C1N4S =

89 (2,4- S H 0.028 g=

1)- thiourea r'N C1 C20H20C1
[M+]+ =385 dichloropheny N 72 % yield 1)-thiourea rN C20H21CLN4S=

N.J
M+1]+=420 dichloropheny I\Fg?/%ﬁﬂ%wﬁm‘
%@&LENQ 01419 90 (4-S " 0.028 g=

|

yield. thiourea C21H22N402S
[M+1]£ =38
\%’\/LO

NJ C1 384.54 91 bérjzay,3[dio N 0.024 g= [M+1j¥ & -5-yI= )
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phenyl)- 92 % yield. thiourea CN C21H24N40S = N ) 380.50 93
(2,3-dihydro- ~NH 0.026 g= [M+I]+ =409 benzo[1,4]dio N 65 % vyield.
wo XintGiyds-N ' C22H24N402S = INJ j 408.53. 94 (3- ~ > N'pRDB805/015239

[M+i]+ =397 methylsulfany - N-82 & yieldy 1-phenyl) C21H24NaS2

thiourea 396.58 95 72 WO 2004/110350 PCT/US2004/015239
naphthalen-2- ANN 0.038 b [M+1]+ =401 ylI- thiourea N 95 % yield ~J \
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(4-phenoxy- NN 0.026 b [M+1]+ 443 phenyl)- N 60 % yield thiourea N IN
WO 9NV 02BH26N40S = 44155 97 [0212] Representative thioupeg dstivativessoe
(see "thiourea" column.of Tablg @)iyyere ; gombined with
2-bromo-I-(4-imidazol-I-yi-phenyl)ethan-l-one 22 in the preparation of the

e imidazolyl containing aminothi

zole analogs. The

following-representatiy

543
same exemplary procedt

e as described above wad

the representative title compounds illustrated in Table

2oo4llmluszoo
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wo MHHES353 phenyl)- N }~ 58 % yield -\ /J ci thiourea ~J Ci3H
" 352.84 99 (4- " 0.029- [M+
C23H25N5S = phenyl)- NJ (-=\

s phenyl)- (J C19H16N4S2 = thiourea N 364.49 98 (3-chloro- " 0.021 g=

SoniE

iourea 1

;[%9%4§1\239

ethylamino- 73 % yield 2-methyl-

200 [0213] Pyrrolidinyl

containing analogs were also prepared using a similar procedure as

ch
{51
~

f

described above. Anjexe

prepared by dissolving 0,

2-bromQq-I-(4-pyrrolidin-I-y
and addi 1 mmol of (
wag heated.at 70 C for 4
temperature, the reaction
re"berse-phase HPLQ coly

mplary pyrrolidinyl analog
1 nunol of

|- phenyl)eﬁ;ﬁl one in
3-methylsu enyl)
It with Xin fter cd
mixtire was dlrectly inje
Jmn using a gradient of 1

) £80 mpound 1201, was

1.0 mL anhydrous DMF
thipurea. T e/
oling to
pcted o
-991%

acetonitrile/water/0.05 THA over 10 minutes. The desifed fraction was
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speedvac, and the purity of compound 1201 was 95%, as measured by
HPLC. 74 WO 2004/110350 PCT/1JS2004/015239 SH)-N ~NGN | - ~

WO 207118854 102141 In addition to thiazole containing analogs <oxH2ifHEHa?3?

containing analogs were also praparéd By condensing aryl urea
derivatives with bromoketone derivatives, in a similar manner as

[4-(4-imidazol-l-yl-phenyl): oxazol-2-yl]-(4-methoxy+phenyl)-amine 1202,
and exemplary analocs th

reof w pared by the exemplar ?ute N
depicted: NIONO H. H2 +CrQ N--/\ séggzj
1202[02151 epresentatiy proce e, pnxed brtomo e (0.2,

mmol) a ‘Elf

described-above:-An t:é%rtpidry oxazotidone-anatog;s;
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(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

wo TRadtiassvas cooled to room temperature, the reaction mixtper Was04/015239
diluted with DMF and injected glirestly-on 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

fa)]

l

-~

and further purified by $tecipitation from hexane/Et8Ac (1:1) to yield
0.140 g (56%) of compound 1202 as a white solid] Structure was

confirmei\at_/ IH NMRjin DMSO and S [M+1 ]= 333. Purity, ag™--
mea y/HPLC, was »95%. 10350 dﬁ“ b
PCT, 200 3239 EXAMPL RE ATION OF .

REPRESENTATIVE THIAZOLES, A. Addition of cyclic moiéﬁ%s and
N-substitution [0216] Varipus réptesentative N-substitu]:ed thiazole
.containing compounds were prepared by the representative route shown

haolow EFrLirthormaora thic.r neAd
[SAS21CA A v

[
Vvl
]

rthermeres-thigroute-represents-another-prgeedureby-which
cyclic ring moieties were ddded to representative thiazole compounds.
[0217] In the exemplary rgute shown below, bromoketane 22 was

S ith 4- bramo-phenyl tkio to afford|1203 in simila \‘?—N\
) eguent Ntacylati -
ation affofdeq 1205

escribed in Exampte™3.

, Whereas sutﬁaem ent N-
eterocyclic ringsS'were further added|to 1203 or 1205 to
produce 1209 or 1206 and 1207, respectively. N SN N\
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(80C)30I pyntline \ / 1203 f er 93% N / 8r 1204 N~ ~ SEMC3I3hNaH

WOE(TWI I}/,L / NaH/ DMF BO /% 94 r S " car /[~ "\ 120fl N BINAP %— 3 N_;
Ad (d%a) N (i) BINAP | Pd,(dkﬁ}%é);\g? Bu/Toluene /90C 'Nadt 6'1"(1{5”‘ 239
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76 WO 2004/110350 PCT/US2004/015239 1.
(4-bromophenyl)-(4-(4-imidazol-1-ylphenyl)-thiazol-2-yl)-carbamic acid

WO JHIBPRY ester (1204) [02181 Compound 1203 (400 mg, 1. DGhindIPiAass239
suspended in anhydrous pyriding#$%.InmLy under an atmosphere of

nitrogen. before addition of di-tent-butyldicarbonate (262 mg, 1.2 mmol).

raant: AL Q.

Shrero

G

The fran. mpctiire

rroTeacoaonrt Tl'll/\l.u.IC v
(reaction turned clear aft¢
ice-water. After stirring fo

precipi@H Sidried

A -at-reaam-tamnearatiire
STUrmTcUat TuuriT Lclllpclulujﬁ

10 minutes, the mixture

i

or 5 minutes) before it was poured onto
wass filtered and the

1204 was jst

S in suction for(/ rs. Compoung g
as afi’g ff-white rﬁ6wder (460m }hjEipec eﬁ mass spec rometry@497; -
rved= 498 [M+I]} 2 \ s 6 7
4

- om.ophenyl-(4-(4-irﬁidazoai-l-ylphenyl)‘-thiazol-2-y|
(1208) [0219] Compound 1204 (

ethoxymethyl)-amine
was placed in anhydrpus

DMF (7mL) under an atmos

ethyisi
-(2-trimethylsilanyl-
b00mg, 1.26 mmol)
phere of nitrogen

prior to addition of Ngk235mg of 95% powder, 1.3&2
for 10 minutes, 2-(trimethylsilyl)e

chloride (0.25mL, 1.38 mmol) was aquQ. :hq reactio
at rooht t tureifor 3 hours bet&* C

ands2tOAc (3% 50 mL). The org

at room temperature

(200 mL), brine (100 mL),
solvent in vacuo gave

standing (530mg). 1H
093 (t,.J=7.8Hz 2H) 3

NM

extracts were

driedl dver MgSO4, and

69(t, J=75Hz 2H) 532 (

R (300 MHz, DMSO, S in pp

mol). After stirrng
hoxymethyl

mixture was,stirred
adgition of Waﬁ;@ﬁ\@ﬁj _

) -0.07 (s, 9H),
2H),.7.11 (s, 1H),

7.44-7.50 (m, 3H), 7168

(d, J= 0.9 Hz, 1H), 7.97 (d

\YN\QYO
' 7

2

i, J= 6.3 Hz, 211), 7.68 (3
,J=8.4 —

ey

&

= 5.7 Hz, 2H), 7.78
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Hz, 2H), 8.30 (s, 1H). Expected mass spectrometry= 527; observed= 528
~[M+1]. 3.
WO(%P-‘tﬂ-’i’rﬁ?a&zol-|-y|-pheny|)-thiazo|-2-£l)-(4-piperidin-|-y|-phenﬁs‘-‘é{mﬁﬁ@wlﬁﬁ‘)
(1209) [02201 In a heat-gun dried-BiblEhEf was purged with nitrogen,
(+/-)-BINAP (10mg, 0.015 nnnol) was dissolved in anhydrous toluene

=T (mb)After 2-minutes; Pd
(53mg, 0.1 mmol), and pi
reaction flask. After stirring

(14mg, .Sﬁﬁ"\@\@bl) as g
90 Cor 18 hours befdre P
HPtC purification. Compo

EXpécted mass spectromse
2004/110350 PCT/1J$200
(4-bromophenyl)-ethylt(4-(imidazol-I-ylphenyl)-thiaZol-2-yl)-amine (1205)

[0221] Compound 1203%200mg, 0.5 mmol) was placer] in anhydrous DMP
(7 mL) under an atmasphere of nitrogen prior to addition of NaH (17 mg

of 95% po‘é\fger, 0,65 mmol). After st g at room temperature for.10
minutes,k thang (0.05mL, 0651 Mas added, the rea(ﬁ@ﬁ =
mixture stirre 90 Cifor 2 hoolir : ater (50imL anﬁi%ﬁ'c (3%5
mL)were cautiously afldeq. ThelGrganic extracts were wa vith water
(100"mL), brine (100 L), dried over MgS0O4, and filteled. Removal-of the
solvent in vacuo gave jcompound 1205 as a pale yellow solid (200mg).

-
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Exnnr\forl maca .anaectr

peeted-mass-speetrpmatry=425—ebserved=426{M+11.5.

‘N-ethyl-(4-(4-imidazol-l-yIphenyl)-thiazol-2-yl)-(4-piperidui-l-ylphenyl)-
amine (1; 6) ¢
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WO %@Jtes Pd2(dba)3 (3mg, 0.0025 mmol), compound 1205 (‘glg

747

- ami

[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

0 }f}g‘ﬁd piperidine (11

room temperature for 5 mi

mgS 0.1 .
itfRgA1s

mg, Q. [) were added. Afters
nuteg,‘%éggi 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 filte

Flm

1206 was isolated as a brown oil (12 mg). Expecte

429; ob\served: 430 [M+1]
N- *(4-(4-imidazolil-yl-
]Infa h
(+/-)-BINAP (1¢mg, 0.015
(ImL). After 2 minutes, Pd?

(43mg, 0.1 mmol), angd mac

stirring at room temperatu

6

bhényl)-ﬁﬁ?@fo 2y1)-(4-morp
at-gyirdried vial that wal

ra . .
m was dissolved in

re_for Sminutes, NaOtBu

d subsequent purificatior

By
d m

Anh

(dba)3 (3mg, 0.0025 mmnol)
rpholine (1 ling, 0.12 mmol)
(14thg, 0.14 mmol)

S pu

HPLC. Compound
SS spectrometry=

holin=4- I:fﬁh Ny
rgeq With nitrogerln
ydrous,toluene '
, compound 1205
vas added. After

was added and the redé;
before it was passed throd
by BRLC. Compound [20]
mas rometry=431;

were added to fepresenta
brou7oketone derivatiyes

exemplary route below, th

bn mixture was heated at
gh a 0.45 m filter, and s

f was isolated as_a _browr
pbserved=4482 | . B.
Moieties [0 -In addijtion to cy@noieties, non-c

tivethiazole compounds
with thiourea derivatives
azole 1208 was N-alkyla

68

1bsé
oil

As
fed

C for 23 hours
rquent purification

(21mgq). Expegcted
Addition o - (ol
ycli¢ functieralities

after condensation of

shown in the
78 WO

|

20041110350 PCT/US204/015239 to produce 1209:

diethyl amine, resulteg
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in 1210, followed by N-
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WO RS Hs C HE NAN £/ 2M HCl,

deprotection to give 1211.\ si- ~~~s 0s 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

1211 ~ 1.

ABLE 10

m Nye N to uene, 908GDTHH /15239

N*1,N*|-diethyl-4-methyl-N*-3*-{4-[4-(4-methyl-imidazol-1-yl)-phenyl)-

thiazol-Z-yl)-N*3™*-(2-frimethylsitanyl-ethoxymethyt)
(1210) [0225] To a dry

SN g

—0

?

(dibenzylideneacetone) dipalladiurn (0) (0.066 g, 0.14
(tert-bytyty ine{(0.44 ml of a o spfytion in he
mmel a solirtiorrof compound 1209 in dr (1.6

o

screw-capped vial containing a

ene

HE

1zene=1;3=diamine
stir bar, his
65 mmol), tri

xanes, 0.146+( )
52 in 1@1’%06;’/1&5:

e
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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
wO niitagessand tightly capped. The mixture was then stirred inpat/ 0l oath ah 3o
90 C for 1 hour. The toluene wpg thiep regmoved  under reduced pressure.
The material was then re-suspended in CH2C12 and silica gel. The
CH2C12 was then remaved under reduced pressure to absorh the

compound onto the s ik gel. The material was thepurified by column
chromatography and eluted with EtOAc/hexanes to yield product 1210 as

a palg emi-salid (0.842 g, 5 \@@.N LC/M [M+1]} = 548.{;}/\/@

5 = 547.8.12. N* 1
I- u; hyI -4-methyl- N* 3*-{4-[4-(4 methyl-] azol I-yI)-pheny_I@
1,3-diamine

thiazol-2-yl)-N*3 * (2-tr|me=thyIS| anyl-ethoxymethyl)-benzene
(1211) 79 WO 2004/110350 PCT/US2004/015239 [0226] Compound
1210 was dissolved in DMF (5 ml) and aqueous 2|M HCI (5 ml), and

~3
Lo ]

stired-at roomtempergpre for £-5-hours—The progiugirwas-trenpurified
by reverse-phase HRLC.|Pure fractions were comnibineéd and concentrated
to dryness under reduyiced pressure. The resultingimaterial was dissolved

in C £250 ml) and washed 2 saturate HC®3 (100 byhrfd\@
br 00 J he grganic pha Fie Mg504, fi d, and
ntrated un%ler reduged pfessure to yleld 1211 as a oI|d (free

base) (0.610 g, 51%); LG/MS: [M+H]+ = 418.5. CR4HR7C5S = 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-y1)-N*3 ' :

-~ .
I

|

~ *-(2-trimethylsilanyl-eti&ymethyl)- benzene-1,3-djaraine
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[0227] Compound 1211 (free base) (0.610g, 1.46 mmol) was patrtially
~dissolved in McOH (2 ml). 2M HCI/Et20 (1.46 ml, 2.92 nrmol) was then )
“Og@?e% .‘%r?d the solution cleared, The solution was concentrafelf Gl 14327
a minimal volume using a strea ﬁ%ﬁo&n gas. Et20 (5 ml) was then
added and the compound was triturated to a white solid, which was

7e2] washed with ZX Et20 (bzaal) and dried with a streany génitrogen. The
material was then re- dissolved in dry EtOH (1.5 ml) with gentle heating.
The mixture was allowed to cool and .compound crystallized, The -
cryst @?&?@a@ctec on {a filter hs@ds\with 2x Et20 (I Is\,{/‘?a/ﬁ\d/.\ q
dried acuo to yield ithe dihydpeghforide salt as an offrwhite=<olid (0.32‘\0/
0,26%). LC/MS: [M+1]+ = 418.5, C24H27N5S'2HC1=490.5./H NMR
(DMSO-d6) 300 MHz 61.09 -1.86 (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), 71.57|(1H, s), 7.79 (2H,

d, J=9.0 Hz), 8.07 (111, t, §=1.2 Hz), 8.19 (2H, d, J¥9.0 Hz), 8.57 (1H, s),

~4
w
o

l

9.69 (1H, d, J=1.8 Hz), 8%8 (1H, s). [0228] By usingZ&milar precedures
bne derivatives and thiourea |derjvatives, a P
n-cyclic, and N-alkylated thiazole|containing
hesized ‘”’ representgtivejcompoungk; 2\1(@
chidride St (0.032':57%).|LCIMS: [M1}= .
- 43 HC1E 505:5.1H NMR (DMSQ-d6) 300 60.856
(3H, t, J=7.2 Hz), 1.07+1.28 (5H, m), 2.35 and 2.38|(6H; two s), 343 and
3.54 (4H, two broad s), 7.41 (2H, broad s), 7,73 (1H, s)| 8.03 (1H, d, 3=9.0

)
7e5  HZz), 824 (1H,5);78:62¢1; broads);-8:75(11t-e I8+ Hz)- 912311+

(
\

GTLTITE = e v

300
J=1.8 Hz), 9.80 (1H, broad s), 9.90 (1H, d, J=1.5 Hz). 80 WO

_ 2004/110350 PCT/USR2004/015239 /‘\-Wb ’
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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

wo SXEMpjagy route shown below. 0 Non e CI\\ N H2S/Et H C} HrNsdodDo15230
TEA, r.t., / CI CI Overnight ClI PME, 7@%@ 6h/N1213NJ 1214 L
2-(3,4-Dich|oro-phenyl)-thioacetamu%e (1213) [0230] Hydrogen sulfide
(gas) was bubbled into a solution of (3,4-dichloro-phenyl)- acetonitrile

o0
~

|

(1.86 g, 10 mmol,1:0 e&3} and triethyl amine (10 mm&E 1 eq) in ethanol
(10 ml) for about 1 hour. After 1 hour the reaction mixture capped and

stirred at temperature overnigk\tﬁ\f C showed that most of ngile
was C@&e thioacteamide. Exces: 2S was removed by =
bubbling nitrogen into|the eare _10 mijn. hemﬁn /
mixture was then Concentﬁated and purifie ilica gel ch fography

(ISCO system, 30- 6026 ethylacetate / hexané) to gjve the title compound
(1213) (55% yield).
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wo 6hadh3g31] The thioacetamide 1213 (0.08 mmol) and

2. 2-(3,4-DichIoro-benzyl)-4-[4-(4-methyl-imidazole-l-yl)-phenyl]-'thiazole

PCT/US2004/015239

2-bromo-|-[4-(4-methyl-imidaz%ﬂ ,ppgnyl]-ethanone (0.08 Inmol) 10
were dissolved in 1 ml DMF. Thé teaction was stirred at 70 C for 6 hours.
After cooling to room temperature, the reaction mixture was directly

82|  injected into a reversed®hase HPLC (Gilson 215) ustag acetonitrile /
water / TFA gradient and|C18 stationary phase to |solate and then
concentrate to give the title product 1214 as a TFA salt. 81 WO
2004/31435 ¥IS2004/015239_| E 5 PRERARATIQ ;
ESENTAFFVE TRIAZOLYLLAND F NYL| AMINOTHIMZOLEL-
POUNDS [0232]|In the paration of triazolyf and furdnyl containing
compounds, the following | exemplary general routg was employed. S R1
1NR2 /RaX 1215:iX =iBr Suzuki 1,3-Dipolar 12{16: X = N3 Coupling
55 Cyeloaddition 73 o
- 3 é »Li ; - (}ﬁb- &?N\@\(
» b Q _ |
> & J
828 829 830
_ BERe S Brace
VA /§ \"“- . Vo
¢ - o~ @
831 832 833
\} —
- =Rl BEg s
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834 828 836
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SRi SNR~~N~(WR2 R2~/, Ral1217 N-N 1218 Y /O Ni[0233] The
following route was employed to prepare representative triazolyl

WO 249ptikiHi&zole compounds. s Br EtOH iA-NH e +N / NH2 78€128526809/( 5239
1216a N---\ Sodiu dium AscofbaaINN H) CuS04.5H,0 t-BuOH OH
1218a H20 1. N*1| '
*-[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
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containing a stir bar. Anhydrous EtOH (5 nil) was added and the mixture
WOWas heated with stirring in an oil bath at 65 C for 2.5 hours. A dark, clear
01dtid*résulted. The solution 82 WO 2004/110350 PCT/USS0047B4 535239
was cooled and EtOH was removed under reduced pressure to give a
purple oil, which crystallized ubaBEEMding at room temperature for 2
faystogive 1216a-asja purple-sotid-—(0:465-¢;-99% )% LCMS-M+1]+-
TR 33,79_&#'%’% 122N6 —”'g'mpr; 2 Swcre O el sweans
T l-(l-{4-[2-(4-diethylan-rgl?"?‘c-2-methyl-phenylamird")&-{'}t1iazo|-4-y|]-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
ascorba%g, 0.026{mrnol), coppetH) sulfate| pentahydrate(Q.001
j, 0.0026 mmal), and;but;3-yn-2 0K0.018 g, 0.26 nunol) wﬁ?ﬂg
Tert-buty alcohol (1 m|) and water (1 ml) were added to the vial and the
vial wascapped. The mixttfre was stirred vigoroysly{for 16 h at room
emperature. The S”!".’EBT% nNas remaoved under.r (glaf‘(ﬁd pressure and the .
resulting residue re-dissolyed in DMF (1.5 ml). The product was then
solated by reverse-phase HPLC. The pure fractionjwas concentrated
under re ssufe tq yield 1218a.as the ditrflg uroacetagﬁq'lé (0.038
g, 21%) -LC/MS: [M+1]+=1449.1. géﬁf%\lws 448.5. [0286]

following procedure was used to prepare arepresentative furanyl
arninothiazole compound,
N*1* N*1*-diethyl-N*3%-[4-(4-furan-3-yl-phenyl)-thiazol-2-yl]-4-
54z (NEthy-benzene-13-digmine-(121-7a)-{0237] - :
N*3*-[4-(4-bromo-phenyl)-thiazol-2-yl]-N*1* N*1 k-ﬁjli(—:thyl-4-methyl-b‘enzen
- 1,3-diamine (104mg, 0.25mmol) (1215a) was|placed in a flask and
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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
wo ARagligizdnixture was degassed by bubbling nitrogen through- it fise@Qmin 39
Pd(PPh3)4 (29 mg, 0.025 mmol) was subsequently added and the
reaction mixture was heated ag g%%fqr 17 h before it was allowed to cool
to room temperature. EtOAc (3X mLOS and water (100 mL) were added.
The organic extracts » washed with water (188 L), brine (100 mL),
dried over MgS04, filtered, and purified by colymnichromatography (40 g
ISCO cartridge). The titleicompound was isolated. as a yellow p%/_yder (4
mg, 409 %?‘or C24H 25N305§@§(§]§§d: 4035, observed-402yt
[M+ 1):¥83 WO2004/110350 PCTJJS2004/615239 |[EXAMPLE
- IRepresentative Invention ICompounds [0238) Tablei10 below illustrates
representative compounds which were synthesized| using exemplary
routes described above in Examples 1-5. 84 WO 2004/110350
8% \PCT/US2004/015239| #ABLE 10 No. Structure N&.; SUOGWIB ( Strom
tore 393 381 385111 .~.;~y 386 387 388 389 390it391
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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

WO 48671408%09 s N 410411 412 ¢ 1\ CIF 86 WO 2004/110350/US2004/015239
PCT/US2004/015239 TABLE 10 473 414 415 416 417 418 419 420 421
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422 423 424 425 426 427 zoo 87 WO 20041110350
PCT/US2004/015239 TABLE 10 428 // 429 330 431432433 -j-434
435 436 _[-\ 437 438 439 F Ff 440 441 442 88 WO 2004/110350
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CP 89 WO 2004/110350 PCT/US2004/015239 TABLE 10 458 459 460

wolB1 462 463 wr 464 465 466 467 468 469 9YN 470 471472 90 WO
064109850 PCT/US2.004/015239 TABLE 10 473 474 473 GF7BSA9#/015239
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491 92 WO 2004/110350 PCT/US2004/015239 TABLE 10 No. Structure
No. Structure No. Structure 492 493 494 N Gl OV~r 1-,7\ 495 496 497
wo Sl 13:498 499 500 501 502 503 So0 505 506 N | 93 W@ t/135200.4/015239
2004/110350 PCT/US2004/015239 TABLE 10 507 508 509 510 511 512
513514515 C
- TABILE 10

D
-2
3
fu}
e
I
<
hed
i

|

w
=5
o
w
=
~1
<0
i
-]
¥

o
-
k]
0
wi
[=]
paxd
L3
=

l

-]
I
hy
D
- g
by
(-]
1

l
|

i=]

b

]
A=l
bed
o
ey
b3
~J

122
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516 517 518 519 520 521 94 WO 2004/110350 PCT/US2004/0 1 523 9
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TABLE 10 612 613 14 615616 617 \/F Oo/\F 618 618 620 621 .622

623 624 625 626 G 101 WO 2004/110350 PCT/1JS2004/015239 TABLE
w0 2006270628 629 ddd 630 631 632 633 634 636 636 637 G3I8,6364H 230

641 102 WO 2004/110350 PCT/US2004/015239 TABLE 10 642 643 644

EXAMPLE 7
ELISA Assay to Assess Af Modulation

[0239] Compounds were evaluated for activity in modulating AP42 and AR40 levelsin

the extracellular medium using the following sandwich ELISA assay.

A Preparation of cells

L

10240} An APP-expressing neuroblastoma cell line was generated by stably transfecting
human SH-SY5Y cells obtained from ATCC (accession no. CRI-2266) with DNA encoding
human APP751 contained in vector pcDNA.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/m] penicillin, 0.1 mg/ml

streptomycin), and 30 pl of media was added containing an appropriate concentration of

compound.
B. Calculation of potency of compounds

[0241] Compounds were suspended in DMSO (vehicke). Initial assays to determine
whether a compound had activity in reducing Af42 level of the extracellnlar medium were
conducted using a single conceiltration of compound, i.e., 30 uM. Compound was added to
cells and the cells were incubated in the presence of compound for 18-22 hours. If the AR42
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 ICso

value) for reduction of AP42 levels and AB40 levels.

[0242] To determine the potency of a compound in reducing AB42 level of the
extraceliular medium, cells were treated with six different concentrations (differing by ¥ log
dilutions) of compound, and the concentration at which reduction of Ap42 level was half of

the maximum reduction in AB42 level was calculated.

[0243] Likewise, to determine the potency of a compound in reducing AP40 level of the

extracellular medium, cells were treated with various concentrations of compound, and the
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645, 646 \V 647 {V N_a 648 649 650 0\ % LI 651 652 653 654 655 656 C
. 103 WO 2004/110350 PCT/US2004/015239 TABLE 10 657 658 659 660
WO KBY1885N\ A 663 664 665 666 667 668 669 670 671 104 WA S2004/015239

2004/110350 PCT/US2000/015239 TABLE 10 672 673 674 675 676 677
concentration at which reduction of AB40 level was half of the maximum reduction in AB40

level was calculated.

10244) To determine the degree of selectivity of a compound for reducing AB42 level of
the extracellular medium relative to reducing AB40 level of the extracellnlar medinm, the
potency of the compound for reduction of AB42 level was compared to the potency of the
compound for reduction of AB40 level, and expressed as fold selectivity. If the AB40 level of
the extraceltular medium was not reduced greater than 50%, the highest concentration of

compound tested (e.g., 30 uM) was used in the calculation.

C. ELISA assay to assess AP levels

[0245] AP levels of the extracellular medium were assessed by sandwich ELISA assays
of supematant from the wells of the tissue culture dish using AB42- or AB40-selective
antibodies as capture antibodies. Prior to mnning the immunoassays, white microtiter 384-

well plates were coated overnight with 25 pl of ~3 pg/ml solution of either AB42- or AB40-

selective monociona! antibody in TBS.

{0246] For assessing AP42 levels in the supernatant of a sample, the AB42-selective
monoclonal antibody A387, raised against amino acids 35-42 of AR (see WO 04/018997) was
used in the first reaction in the sandwich assay (primary or capture antibody). For assessing
AP40 levels in the supernatant of cells, the AB40-selective monoclonal antibody B113, which
recognizes amino acids 30-40 of AP (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 AP (see WO 04/018997), 1s reactive with both AB4 and Afa
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 subsirate that emits light in the presence of alkaline phosphatase, 1.e.,

CDP-Star chemiluminescence substrate (Applied Biosciences).

[0248] Following overnight coating with the capture antibody at 4 °C, the assay plates
were blocked with 50 ul of 1% BSA/TBS, Fraction V (Sigma, St. Louis, MO). Assay plates
containing cells were washed three times with 50 pl of TBS/0.1% Tween-20, and then
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vV 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

wo Mzl "~ 693 694 695 696 697 696 699 700 701 10 .

2004/110350 PCT/US2004/015239 TABLE 10 702 703 702,&4%?399#/2132?9
\NI 705 706 707 _N 708 709 710 ~/o0 a .

supernatant from the wells of the tissue culture plates was transferred to the antibody-coated

plates (20 ! of supernatant was added to plates coated with AP42-selective antibody, and 10
ul of superatant was added to plates coated with AB40-selective antibody). The assay plates
-were incubated with cell supematant for 2 hours at room temperature. Plates were then
washed three times with 50 pl of TBS/0.1% Tween-20. After washing, wells were mcubated
with 25 ul of anti-APr_12 conjugated to alkaline phosphatase (~0.5 pg/ml in 1% TBS) for 2.5
hours at room temperature. Wells were washed three times with 50 pl of TBS/0.1% Tween-
20 and 25 pl 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.).

-10249] The data showed acceptable signal to background (~7-20 fold) with the positive
control wells clearty distinguishable from the vehicle controls. The assay for AP42 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 AB42, at least about 1000-fold selectivity for AB4y over other AB

peptides, making the method highly amenable to high-throughput screening for compounds
that modulate AR42 levels.

[0250] Table 11 below shows representative compounds provided herein that show
activity in the above described in vifro assays for AB42- and/or AB40- lowermg activity.
Potency data for the representative compounds are denoted as follows: A= <0.2 uM; B=02
EM- 1.0 pM; C= 1.1 pM- 5.0 pM; D= 5.1 uM- 10 gM; E= 10.1 pM- 30 pM; F= detectable
AB40- lowering activity at a concentration of about 30 uM.

[0251] Table 12 further illustrates representative compounds provided herein that show

AP42- and/or AB40- lowering activity at a concentration of about 30 uM.
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No. Structure No, ¢
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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. Pr
neuroblastoma cell line was g
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human SH-SYSY cells obtained from ATCC (accession no. CRL-2266)
__with DNA encoding human APP751 contained in vector peDNA.1. Cells
WO G8PE BIARed in 384-well plates (-20,000 SH-SY5Y-APP tran&fetett 5239
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 | of media was added containing an appropriate
concentration of compound. Bl £BICHation 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 centacted
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

Iog diiurionbgtuftwmpuunu’, dhﬂﬂlﬁnw”bﬂ}”ﬁd on-at-whichreductionofr—;;
. TuCtur - ot
AbPu2level washalf of the mestnanm reductiGnlin AP342Y8 G Svas Potency

lculated. [0243] Likewise, to detérmine th1eggpotency of a compound in

reducing A(34€ Jeyvel of thel|extracellular medium, cells were treated wit
various concen atic mpound, andithe 126 7/ i o ]
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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

wo SicHIted. [0244] To determine the degree of selectivity of %Eqmgﬂ}é%mzs‘)

for reducing Aj342 level of the extracellular medium relative to reducing
Aj340 level of the extracellulargm m he potency of the compound for

reduction of Aj342 level was c ﬁ% the potency of the compound

for reduction of A(340 level, and expressed as fold selectivity. If the A(340

tevel gfthe exiracettutar medpmm was g rgducedigreater than 50%, the

CPotenca sy

highestconcentrationof —cgrgggound tested (e, 30" Mjwas used in the
calculation. C. ELISAlassay to assess Aj3 levels [Q245] Aj3 levels of the
extr lar medium were assessed by Sz ich ELISA assays of
sypern fram the wells pf the tissiiﬁr:ljwr%disq using A(342- or
340-selectivé antibodies jas capturé-antibodies. Prior to running the
immunoassays, whitg micrgtiter|384- well plates were cgated overnight

1

e
[=i3

with-25-1-of~-5-g/imt-solution-gf-either Aj342--or A(3#0--sglective
monoclonal antibody jn TB$.[0246] For assessing|Aj342levels in the
supe ja\[}L of ia sample, the Aj842-Sklective monpclonal antibody A3 87,
rai against amino jacids {35-42 of Aj3{(sde WO 04/018997) was used in
. 1€ first reaction in the sandwich as$ay (primary oricaptyre antibody). For
assessing A040 levels in the superhatant of cells, ithe Aj340-selective
monoclonal antibody B 113}, which recognizes amino adgds 30-40 of AD

e
=]

(see WO 04/01,8997) was usgd in the first reaction|of thg sandwich assay.

[0247] The secbndary antibody used in the sandwich assay, B436 which

was-faged against amino acids 1-12 f@@ (see WO 04/018997), is
tive \f%lih both A1340 and AG42_5-4 1 ¢
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peptides. The secondary antibody, which was used as the detection
Qn(ﬂ%qu% was conjugated to alkaline phosphatase, and the rHpresence or
AhSence b antibody binding was determined by luminesce Ed1pa004/015239
substrate that emits light in the presence of alkaline phosphatase, i.e.,
CDP-Star chemilununescencelshBstiatel(Applied Biosciences). [0248]

Following overnight coating with the capture antibody at 4 C, the assay
plates—were-blgeked-with-50-1-6£ 19%-BSA/TBS -Fraction.V (Sigma, St.

WO

-
5]

!

plates—w
Louis, MO). Assay plates containing cells were washed|three times with
50 gk /0.1% Tween-20, and then 227 WO 2C 04/110350
PGT/US2004/0[15239| supernatant frogm;tﬁ wells of the fissue culture
@T_éfes was transferred to the an ibody-Coated plates (2Q ul of supernatant
Wwas added to plates doated with A(342-selective aptibody, and 10 ul of

supernatant was added to plates coated with Aj340-selective antibody).

N
k=1

I

The assay platés were inculated with cell Supernatant for 2 hours at
room temperature. Plates were then wasghed threg time$ with-50 ul of

T ‘1% Tween-20.; After washing,wells were incubateéd with 25 ul of
2hti-A(3112 conjugated to|alkaline phosphatase (0.5 ug/ml in 1% TBS)
for 2.5 houfs af room; tempgratyre. Wells Wgwashed hree times with
50 ul of TBS/0.1 % Tween-20.gnd 25 i of COP-Star chemiluminescence
substrate (Tropix,Inc)) was added.and. . incubated for 20 minutes at room

VVVVVVV - 263 o
temperature. Luminescence Was quantified on an Analyst HT (Molecular

Devices Corp.)| [0249] The data show cceptable signal to background
éj&ﬁ% ) with the positive control : s—%l\era\ﬂy disticng Jishable from the
Jehicle conjgols. The assay!for A(342 peptide hadla larde linear range,
about 75-2000 pg!well, high dynamic range, about;3-30 fold over
background in linear range (signal:background), low senisitivity limit, less
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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

WO 2righithiroughput screening for compounds that modulate A¥84 2 teelsi15239

[0250] Table 11 below shows representative compounds provided herein
that show activity in the abovesdesgribed in vitro assays for AO42- and/or
A(340- lowering activity. Potency data for the representative compounds
are denoted as follows: A= <0.2 uM; B=0.2 M- 1.0 uM; C=1.1jM-5.0

h
py
S

1

uM; D= 5.1 M} 10 uM; E= 183 [PM- 30 uM; F= detectable A(340- lowering

activity at a concenttation of ahout 30 uM. [0251] [Fable{12 further

illustiatéy representative comppunds pfavided herein that show A(342-
_dnd/or A040- lowering actiVity at a cgneentration of abolt 30 uM. 128 WO
{ 004/110350 PCT/US20041015239 TABLE 1 | Np. Striicture Ab42 No.

Structure Ab4R Poteénc Pgtency 101 102 C 103 104 D\o |l ~~C 105
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EXAMPLE 8
Assessment of Compound Cytotoxicity

[0252] To assess compound cytotoxicity, supernatant of cells treated with compound, as
described m Example 7 above, was removed, and a solution containing 10% by volume of the
cell viability indicator dye AlamarBlue™ (Biosource, San Diego) was added. Cells were
mncubated for 3 h at 37 °C, after which fluorescence was read on a CytoFluor (Applied
Biosystems) spectrophotometer, using a 530-nm excitation filter and 586—111‘[1 emission filter.
Cells treated with compounds shown in Table 11 exhibited less than 40% decrease iln

AlamarBlae fluorescence relative to control cells,

EXAMPLE 9
FRET Assay to Assess AP Modulation

| [0253] Compounds were evaluated for activity in modulating AB42 and AB40 levels in

the extracellular medium using a homogeneous time-resolved fluorescence (JITRF) assay as

follows,

[0254] SH-SYSY-APP ceﬂs 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 pM. For the HTRF assay, either 5 or 10 ul of supernatant from
treated cells was added to 10 or 15 pl of labeled antibody pairs, for a total volume of 20 pl,
and incubated for 20-24 hours at 4 °C.  The labeled antibody pairs were either 8000 pg
B436-X1.6635 and 400 pg B113 Europium, for assessing AB40 levels, or 8000 pg B436-
XI.665 and 400 pg A387 Europium, for assessing AB42 levels, diluted in 50mM NaP0O4,
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 unireated
cells, and the concentration at which reduction of A$42 or AB40 level was half of the

maximum reduction was calculated as the compound potency.
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[0255 The mvention 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 mvention 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 o physically incorporate into this application any and all materials and

information from any such articles, patents, patent applications, or other documents.

[0257] The mventions iHﬁétraﬁvely described herein may snitably be practiced in the
absence of any element or elements, limitation or iimitations not specifically disclosed
herein. Thus, for example, the ferms “comprising”, “including,” containing”, etc. shall be
read expansively and without imitation. Additionally, the terms and expressions emploved
herem 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 genericaily herein. Each of the

parrower species and subgeneric groupings falling within the generic disclosure also form

—
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379380 1\~Y 1381 3g2 ~Ir\ 153 WO 2004/110350
PC17US2004/015239 EXAMPLES Assessment of Compound

WO BYtatdhiRbity [0252] To assess compound cytotoxicity, superfataitgftefs239
treated with compound, as described in Example 7 above, was removed,

part ANHASAHIEA. contaning dR%: by siHme: i the oselt virhilityindicaan dyfoviso or

AlamarBluerm (Biosource, San Diego) was added. Cells were incubated
negaliye Ipiten CompEng REh NhFelsEsies fraa thageia st odaphiiber or not
the eﬁ%ﬁ%@@a?@@%@ﬂ%%e@%@giﬁ.530'””‘ 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

10252 ntrofREfSIERARIET & 1§98 SORLRET oA LBe LVARA RAGH It RS RgS 3R ferms of
MarkGSnpoundshveselgvaluatedfaractivibeipmadilating Medeiand AlRMderchby

levels in the extracellular medium using a homogeneous time-resolved
descripiteR emie YRR Y HYiRP LR AORsHAT BD5H I Igvesyappf thpddgeresh group.
plated and treated with compounds as described in the above Example,
[02 6@ ceptObiadriendeidimumgscomya dndpeidncyhedidlovener teddted 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 I, and incubated for 20-24 hours at
4 C. The labeled antibody pairs were either 8000 pg B436-XL665 and
B 13GHiopium, for assessing A{340 levels, or 8000 pg B436-
XL665 and 400 pg A387 Europium, for assessing A[342 levels, diluted in
1.50mM N2 B5 AN KERbbfaiTh upresgage was read on

a BMG Rubystar at 620nm and 665nm. To prepare a concentration
response curve, the ratio of the ygading-a,665.62Q0mm for each
concentration was determined and plotted as a percentage of the reading
of untreated cells, and the concentratior{fat which reduction of A]342 or
A[340 level was half of the maximum reduction was calculated as the

and s esahigcrioomd postpe dryidsebesin1 5239 [0255]
The invention illustratively described herein may be practiced in the
absencé of any element or elements, limitation or limitations which is not
specifically dis¢glosed herein. The terms and expressions which have
been employex] age used as terms of description and not of limitation, and
there is no intenfie t in the use of such terms and expressions of
excluding any &g nts of the features shown and described or portions
thereof, but it isEreeggnized that various modifications are possible within
the scope of the invention claimed. Thus, it should be understood that
althoygf e prasent ueniaRias Reserecilially dSGIR8RARY ot no more
preferred embodiments and optiohal feattre$, madificationt and variation

thap tHece Sneastsdieraivdisclosed may be resorted to by those skilled in
the art, and that such modifications and variations are considered to be

withirkthe seope«f thisdnneatian asdelined-puthe appended AriMsubstituted
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 alkyi, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkoxy, substituted or unsubstituted alkylamido, substituted or unsubstituted alkylamino,
substituted or uasubstituted amino, substituted or unsubstituted cycloalkyl, or substituted

or unsubstituted aryl;

or A is:

wherein each M is independently selected from CR' or N, provided that no more

than three M’s are N; and
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[0256] The contents of the articles, patents, and patent applications, and
all other documents and electronically available information mentioned or

WO itdd 188fein, are hereby incorporated by reference in their entinetysbodther 3239

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

an8 Hiformation from any such articles, patents, patent applications, or

other documents. [0257] The inventions illustratively described herein may

suitably be g ractlged in thes absence of any element or elements,

limitation &r limitglienscTot specifically disclosed herein. Thus, for

example, the teem rising "including," containing”, etc. shall be read

expansively and\gh t limitation. Additionally, the terms and expressions

employed herein have been used as terms of description and not of

limitation, vefdsierects GosifdemionidnthiCBecoohs pebvideishando more than three

expressions of eéagua_c}@gqany equivalents of the features shown and

described or portlons thefeof, but it is recognized that various

: modlflcan@ﬁ%l&elbﬁsﬁb@dwmrﬁﬂh@c&bﬁ@mfhmmgmnhehgml,melﬁhnmted or
Thus, it should esent inven

been specifically |sclost§t by pre ferr§§%%€| |mensts)sana1 3V ? subsumted ot

features, modlfldatmhﬁﬁdt@@ﬂbnwasmmvwdtmmamm% hlesein) substituted

herein disclosed t hose skilled.in the art, an .

such modificatio£%¥1 \%Erﬁgtt%ns ﬁ gr%éﬁél‘%rélﬁ %e Wit %ﬁé‘%ﬁ; lzmino,

of this invention.si0B58}Theinuentishititad besnodescribed broadly and

generically herein. Each of the narrower species and subgeneric

groupings falling within the generic disclosure also form 155 WO

200781 10350ePRiTiILs F008/01 5288 ey isyktte;invention. This includes

the generic description of the invention with a proviso or

Cis:

wherein J is selected from the group consisting of CR? 0O, S, N, and NR;
each K is independently N, NR, C, or CR;
 eachR*is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, substitnted or unsubstituted aryl, substituted
or unsubstituted heteroaryl, or substituted or unsubstituted alkoxy, with

a proviso that when C 15
\ i

. R? is not -NHy;



negative limitation removing any subject matter from the genus,

0% of whether or not the excised material is specifi cited _
wo ﬁﬁggﬁ%w] In addition, where features or aspects of the %aé/léf{}}t%#{)g%ﬂ”
described in terms of Markush groups, those skilled in the art will
re@dnife that the invention is also thereby described in terms of any
individual mempm\clr subgroup of members of the Markush group. [0260]
Other embodithents are sefforth within the following claims. 156 WHAT IS
CLAIMED IS:i 1, Acompotnd having a structure corresponding to Formula
D: (A)-LA-(@‘js-L@’Y'—.LC-(D) () and pharmaceutically acceptable salts,
and prodrygs he%of, wherein: Ais: CE E E | E-E wherein each E is
N, NR, C, CR', S, or 0 provided that no more than three E's
are heterogtoms; R is hydrogen, substituted or unsubstituted alkyl,

substituted Br HhSE6e Al T s dysstrcied BrmdRibetittedoaidgayhat no

substituted or unguhRstiier-adkoXy arsustituted or unsubstituted
alkylamido, substituted or unsubstituted alkylamino, substituted or

unsubstituted cycloalkyl, or substituted or unsubstituted aryl;

Dis:

wherein each ¥ is independently N, NR, C, CRI, S, or O provided that no

more than four E’s are heteroatoms:
or D is:
M .
I\IA/ \M
2 _
M M
\M/

wherein each M is independently selected from CR” or N, provided that no more than
three M’s are N;

each R’ is independently selected from hydrogen, Halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substitated or unsubstituted alkoxy, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycle, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, or substituted or

unsubstituted amine, or substituted or unsubstituted alkylamino;

La 1s optional, and when present, is a covalent bond or a linker selected from the
group consisting of ~-C=C-, -C=C-, -(C(R')),-, -O-, -0-(CR’,),-, -S-, -NR’-,
-NH~(CR’2)p-, -N=N-, -C(0)-, -C(O)NR’-, -O-C(O}-, -0-C(0)-0-, -0-C(0}-
NR?-, -NR’*-C(0}-, -NR’-C(0)-0-, -NR’-C(0)-NR’-, -8-C(0)-, -8-C(0)-O-,



each R1 is hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,

wo Substitgted or unsubstituted alkoxy, substituted or unsubstittga)sr004/015230
alkylamido, substituted or unsubstituted alkylamino, substituted or

imeubtuled i, e e noubeed el F IR,
|nfjepend@|4$)((3)3l,e@eﬁ(®§&r@{3@ B PidHdEr Wiat-QOrgred INBA-GHfae O-,
b 2re N, 157 HQAOOUITEER PETEZBANGERS B o
more tharﬂm@eG@pgeméaeﬁ(sjz@;nd)epmid@(ﬂwalegm@msy

hregen oo bl r MR ol RO B i

unsubstiteisEt Xy~ SRbETiEI a0, NI STES RS, a&k)ﬂﬁh)gd,oSSﬂﬁS}MﬂedS-

or unsubsgied BICYIRRING:5 0y, NR’-0-S(0)-0-, -NR*-0-S(0)-NR ",
NR’-0-8(0),-, -NR-0-8(0)5-0-, -NR*-0O-8(0Q)-NR’-, -O-NR’-5(0)-,
-0-NR’-S{0}-0-, -O-NR’-S{(O)-NR’ -, -O-NR’-5(0),-0-, -O-NR’-5(0),-NR’-,
-O-NR’-8(0);-, -O-P(OYR " )o-, -S-P(OYR)»-, and ~NR’-P{O}R")2-, wherein
each R’ is independently hydrogen, substituted or unsubstituted aikyl,
substituted or unsubstituted alkenyl, substituted or unsubstitnted alkynyl, or

substituted or unsubstituted cycloalkyl, and z is 1-10;

Lg is a covalent bond or a linker selected from the group consisting of -C=C-, -C=C-,
(C{R)y),-, -O-, “-O-(CR ), -S-, -NR’-, -NH-(CR2),-, -N=N-, -C(O)-, -
C(O)NR’-, ~O-C(0)-, ~0-C(0)-0-, -O-C(O)-NR’-, -NR’-C(O)-,
NR’-C(0)-0-, -NR*-C(0)-NR’-, -S-C(0)-, -S-C(0)-0-, -$-C(0)-NR’-,
-5(0)-, -S(0)y-, -0-5(0)y-, -O-5(0)2-0-, -0-S(0)-NR’~, -O-5(0)-,
-0-5(0)-0-, -0-S(0)-NR’-, -O-NR’-C(0O)-, -O-NR’-C(0)-O-,
—O—NR’WC(O)»NR’.-, -NR’-0-C(O)-, -NR’-0-C(0)-O-, -NR’-0-C(O)-NR’-,
-O-NR’-C(8)-, -O-NR’-C{8)-O-, -O-NR’-C(8)-NR’-, -NR’-0-C(S)-,
-NR’-0-C(8)-0-, -NR’-0-C(S)-NR’-, -0-C(8)-, -0-C(8})-O-, -O-C(S)-NR’-,
NR-C(8)~, -NR’-C(8S)-0-, -NR-C(8)-NR’-, -S-S(O)»-, -S-5(0)2-0-, -5-
S(0),-NR’-, -NR’-0-5(0)-, -NR’-O—S(O)—O-,‘ -NR’-0O-S{O)-NR’-,
NR-0-8(0)z-, -NR’-0-8(0)5-0-, -NR’-0-3(0),-NR’~, -O-NR’-5(0)-,
-0-NR’-8(0}-0O-, -O-NR’-S(0)-NR’~, ~0-NR*-§(0)-0-, -O-NR’-S(0)-NR’ -,
-O-NR’-S(0)z-, -O-P(O}R)z2-, -S-P(O}R*)z~, and ~NR’-P(O}R")z-, 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,

Lcis -O-, -S-, -S(O)-, -S(0)2-, -NR-~, -C(O)-, (C(R7)2)-, or -C(5)-;
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substituted or unsubstituted amino; or B, together with A, forms a fused
ring system: Cis: R3 \J-' K <~ IK I-L wherein J is selected from the

WO 20(} fI 35

group co?‘u&stmg of CR3, 0, S, N, and NR; each I{. is indep&iidehtiffg/¢15239
NR, C, or CRS3; 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, witl.a proviso that when C is R3 S\ A R3 is not
-NH; 158 WO 2004/11§350 RCT/US2004/015239 or Cis: p wherein
each M is independently t d from CR' or N, provided that no more

S
with PAR INERM S ALg NP 1S: QE/ , Ly is not ~C(O)NH-, -CH;NH-, -CH,-O-, or

~C(O)N(CH3)-; and

-

said compound of Formula (I) is not -

b

The compound of claim 1, wherein A, together with B, forms a fused ring system.

The compound of claim 1, wherem B, together with C, forms a fused ring system.

O

The compound of claim 1, wherein D i and d is 0-5.

The compound of claim 4, wherein each R is independently selected from the group
consisting of halogen, substituted or unsubstituted C;-Cs alkyl, substitated or
unsubsiituted C;-Cs alkoxy, substituted or unsubstituted five to six-membered
heteroaryl, substituted or unsubstituted amino, and .;N(R’ )2 wherein each R* is

mdependently a substituted or unsubstituted C;~Cs alkyl or Cs-Cyg cycloalkyl.

The compound of claim 5, wherein D, together with R®, forms a fused Ting systen.
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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

wo B3¢ Akig independently selected from CRS or N, provided that R Q85230

10.

11.

than three M's are N; each R5 is independently selected from hydrogen,
aég%en substitu or u bst tuted. alkyl, substituted or unsubstituted
y‘fcélﬁl%%lfﬁ %’mﬁns Kikenyl, substituted or unsubstituted
alkoxy, substitiited’or uns 'c., ted cycloalkyl, substituted or
unsubstltuted heerocycle sustltuted or unsubstituted aryl, substituted or

substituted or stitutep mino; LA is op
isa covalg : a linkexsetected from th
-C--C-, -(C{R 3 CR'2)i, -N=N-,
-C(O)-, -C(O)NR?®; -0-C(Q)-, & C(O) 0-01-& (0) NR'-, -NR'-C(O)-,
-NR'-C(0O)-O-, -NR'-C(O)-NR'-, -S- C(O)- -S-C(0)-0-, 159 WO
2004/110350 PCT/US20041015239 -S-C(0)-NR'-, -S(O)- -S(0)2-,

) conS|st|ng of-C= C-

-0-Ph@)ConSbR @) Brairl -3 (1R aac@i’éj(@éjrr&l%@hﬁiy L8l WRi the group

-0-NR'-C(0O)-, -0-NR'-C(O)-O-, -0-NR'- C%O? -NR'-, -NR'-O-C(O)-,
-N??I@%"(@)Oé halRgsues -or unsubstituted C;-Cs alkyl, substituted or

unsubstituted Cy-Cs alkoxy, substltuted or unsubstituted fve to six-membered
heteroaryl, and -N{R’"}; wherein each R’ is independently a substituted or
unsubstituted C;-Cs alkyl or C3-Cyp cycloalkyl,

The compound of claim 1, wherein L 1s -NH-.

The compound of claim 1, wherein C is

The compound of claim 10, wherein C 1s

R.’i

HE/U—-\{

The compound of claim 11, wherein C1s

RO \87/%
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-0-NR'-C(S)-, -0-NR'-C(S)-0-, -0-NR'-C(S)-NR'-, -NR-O-C(S)-,
-NR'-0-C(S)-O-, -NR'-O-C(S)-NR"-, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR",

WO HGRIEI. _NR'-C(S)-O-, -NR'-C(S)-NR", -5-5(0)2-, -S-S(0F8-Bs240 4015239

13.

14.

15.

16.

17.

18.

S(0)2-NR'-, -NR'-O-S(0)-, -NR'-0O-S(0)-0O-, NR'-O-S(O)-NR'-,
-Nﬁi@ﬁﬁ)aqdmlﬁns@&)mmimEé@sSI(@)@d\IﬁBm-O-NR'-S(O)-,
-0-NR'-S(0)-0O-, -0-NR'-S(0O)-NR'-, -0-NR'-S(0)2-f-, -0-NR'-S(0)2-NR'-,
-0-NR'-S(0)2-, -0-P(O)(R'
eachR'is i rogen, substity: ed}m nsu
substituted or bstituted allcenyl, substitut r urisubstituted alkynyl,
or substituted oftnsyibstituted cycloalkyl, and‘z- 10 LB is a covalent
bond or a kinker selected from the group ¢bnsisting ting of -C=C-, -C=C-,
-(C(R)2)Z5 -0-, -0-(CR'2)~-, %-, -NR'-, -NH-(CR'2)=, -N=N-, -C(O)-, -
C(O)NR'-, -0-C(0O)-, -0-C(0)-0-, -0-C(O)-NR'-, -NR'-C(0O)-, -NR'-C(0)-0O-,
-NTR'-C(O)-NR'-, -S- C( -, -S-C(0)-0-, -S-C(0O)-NR'-, -S(0O)-, -S(0)2-,
-0 oyomperrtme 8(’@)529 -180-S(0)-, -0-S(0)-0-, -0-S(0)-NR"-,
-O-NR'-C(O}, -O-NR'- C( O-, -0-NR'-C(O)-NR'-, -NR'-O-C(0O)-,
-NR'-O-C((§-O-, /—N&\O C())-NR"-, -0-NR'-C(S)-, -0-NR-C(S)-0O-,
-0-NR'-C( )-N/ «o -C(S)-, -NR'-O-C(S)-0O-, -NR'-O-C(S)-NR'-,

0

-0-C(S)-, -0-C( Z(S)-NR'-, -NR'-C(S)-, -NR'-C(S)-O-,
-NR'-C(S)-NR", *6-5(Q)2-, -S-S(0)2-0-, -S- S(0)2-NR'-, -NR'-O-S(O)-,
'NR'-0-5(0)-0-, -NR-O-S(0)-NR"-, NR-0-S(0)2-, -NR-O-S(0)2-0-,
-NR'-O-S(0)2-NR"- (BEONR'- S(Qs)ndesJ\dR" S(0)-O-, -0-NR'-S(O)-NR*-,
-0-NR'-5(0)2-0-, -0-NR'-S(0)2-NR"-,

The compound of claim 14, wherein B is selected from

, Or

The compound of claim 15, wherein B 1s selected from

H?_Q_{ % N 3
'3
ol ; TR,
, Or .

GoN J (R

The compound of claim 16, wherein each R” is independently selected from halogen

or substituted or unsubstituted C,-Cs alkyl.

The compound of claim 1, whersin A is
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-0-NR'-S(0)2-, -0-P(0O)(R")2-, -S-P(O)(R")2-, and NR'-P(0)(R")2-, wherein
each R'is independently hydrogen, substituted or unsubstituted alkyl,

wo 284bstilsded or unsubstituted allcenyl, substituted or unsubstitgted alamls 29
or substituted or unsubstituted cycloallcyl, and z is 1-10; Lc is -0-, -5-,
-S(0)-, -S(0)2-, -NR-, -C(Q)-. z(C(R")2)z-, or -C(S)-; 160 WO 2004/110350
PCT/US2004/015239 M /M2 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)1is n\oqz s NN/~ OMe CN> N 2. The compound
of claim 1, wherein A, to {ethey/with B, forms a fused ring system. 3. The
compound of claim 1, whereiri\B, together with C, forms a fused ring
system. (RSId 4. The ggmpound of claim 1, wherein D is 60- and d is 0-5.
5. The compound of claim 4, wherein each R5 is independently selected
frofharsadrasftEandisting of halogen, substituted or unsubstituted CI-C5
alkyl, substituted or

=y

19.  The compound of claim 18, wheremn R’ is halo gen or substituted or unsubstituted Cq-

Cs alkyl.

20.  The compound of claim 1, having a structure corresponding to Formula (F):

(.

21.  The compound of claim 20, having a structure corresponding to Formula (LII):

\© (R4

N

(XI0).
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unsubstituted CI-C5 alkoxy, substituted or unsubstituted five to
six-membered heteroaryl, substituted or unsubstituted amino, and

WO MR8 herein each R" is independently a substituted or UREGEB&EkE0! 5239
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

, PCIT/US2004/015239 .7. The compound of claim 4, wherein D_is Ifi R5 R3
2. 1 TR RO et RO S REPEOT CURE R oLy

each RS is independently sefected frgm the g{oup consisting of halogen,
substituted or unsubstituted C1=€5-alk Stitute unsubstituted
mpered

avy.

23. The compound of claim 22, having a structure corresponding to Formula (V):
R H

(V).
24.  The compound of ¢laim 23, having a structure corresponding to Formula (VI):

I

(R%),

RS
P

>‘G
R1

(VD).



N 12. The compound of claim 11, wherein Cis R3S N 162 WO
2004/110350 PCT/US2004/015239 -13. The compound of claim 10,

WO \%h ;5%‘3- is selected from R P\O R\N or 14. The compounIgI Qrf/C %ir{]ﬂt%ﬁug
wherein B is /-1 G\-G (R2)b and b is 0-2. 15. The compoun(d. 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 NY

25. A composition comprising a cormnpound of claim 1 and a pharmaceutically acceptable
carrier.

26. A kit comprising a compound of claim 1 and mstructions for use.

27. A method of modulating amyloid-beta (Af}) levels, comprising contacting a source of

amyloid precursor protein (APP) or fragment thereof and/or AP with an effective amount of 2

compound having a structure corresponding to Formula (VII):

(Ar-Lat)o-1-(B1)-Lei-(Coy-Lei-(Dy)

(VII)

and pharmaceutically acceptable salts, and prodrugs thereof, wherein:

Ay 1s optional, and when present is a five or six-membered substifuted or
unsubstituted c’ycloalkyl, heterocyelyl, aryl, heteroaryl, cyvcloalkylene,
heterocyclylené; arylene, or heteroarylene,

B, is a five or six-membered substituted or unsubstituted cycloaikylene,
heterocyclylene, arylene, or heteroarylene; or B, together with A, forms a
fused ring system;

C; is a five or six-membered substituted or unsubstituted arylene or heteroarylene;

D, is a five or six-membered substituted or unsubstituted aryl, heferoaryl, arylene, or

heteroarylene; and
La; 18 optional, and when present is a covalent bond or a linker;

each of Lp; and L¢ is independently a covalent bond or a linker;
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(R2)b (R2)b, or 17. The compound of claim 16, wherein each R2 is
independently selected from halogen or substituted or unsubstituted
WO B8%MY1. 18. The compound of claim 1, wherein A is 163 WIQIS2004/015239
2004/110350 PCT/US2004/015239 N R' wherein Fis CH or N. 19.. The
wherS@eA0WRh P eHRIM 1B whrreiniR hischalegenforsustituted or
unsubstituted CI- C5 alkyl. 20. The compound of claim 1, having a
structure corresponding to Formula (Il): H R3NL (R)d (R2eKOY /[~-~
KG G EE,G I\EE

28, The method of claim 27, whereln

A; is optional, and when present is:

wherein each E is independently N, NR, C, CR . S, or O provided that no
, more than four E’s are heteroatoms;

R 1s hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alloynyl, substituted or
unsubstituted alltoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
cycloallkyl, or substituted or unsubstituted aryl;

each R' is hydrogen, halogen, substituted or unsubstituted alkyi, substituted or
unsubstituted alkenyl, substituted or unsubstituted allkynyl, 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 Ay, when present is:

/M\

\M/

wherein each M is independently selected from CR! or N, provided that no
P p

more than three M’s are N; and

B1 is:
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(I1). 21. The compound of claim 20, having a structure corresponding to
Formula (Il): H RRR3 (R2)b UO-(R5)d N G E E, \-G E /E ~E (lll). 164
WO 2004/110350 PCT/US2004/015239 22. The compound of claim 21,

WO Hiwihg B Structure corresponding to Formula (IV): R3 S H -($HdFo0H 15239
(RZ)b N G E~E, G E E~, E (IV).

wherein each G is independently CR? or N, provided that no more than three
G’s are N;

each R? is independently selected from hydrogen, halogen, substituted or
unsubstituted alicyl, substifuted or unsubstituted z?lkenyl, substituted or
unsubstituted alkynvl, substituted or unsubstituted alkoxy, substifuted
or unsubstituted alkylamido, substituted or unsubstituted alkylamimo,

substituted or unsubstituted amino;

C1 18:

wherein J is seiected from the group consisting of CR?, O, S, N, and NR;

each K is independently N, NR, C, or CR3; and

R? 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 C; is:

wherein each M is independently selected from CR'orN, provided that no

more than three M’s are N,

D} 1s:
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23. The compound of claim 22, having a structure corresponding to

Formula (V): R36 HN , UO- (RS)d (R2)b NGV E " E/ EO/E E (V) 24.
WO THie/ed#gound of claim 23, having a structure correspondingdw;/Bsrmuia 5239

(V): R39H (R)Yd (RZ)b G RINN X/E Ri(VI) 165 WO 2004/110350

PCT/1752004/015239 25. A composition comprising a compound of claim

wherein each E is independently N, NR, C, CR', S, or O provided that no

more than four E’s are heteroatoms;

or Dy 1s:

/M\

(C
M S M

S '
M

wherein each M is independently selected from CR’ or N, provided that no more than
three M’s are N;

cach R® is mdependently selected frorh hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycle, substituted
or unsubstrtuted aryl, substituted or unsubstituted heteroaryl, or substituted or

unsubstituted amino, or substituted or unsubstituted alkylamino;

La1, when present, and each of Lgy and Ley 1s independently a covalent bond or a
Imker selected from the group consisting of ~C=C-, -C=C-, «(CR)2)s-, ~O-,
-0-(CR’2)~, -8, -NR’-, -NH-(CR’2);-, -N=N-, -C(O)-, -C(O)NR’-, -0-C(0O)-,
-0-C(0)-0O-, -0-C(O)}-NR’-, -NR*-C(0O}-, -NR’-C(0)-0O-, -NR’-C(O)-NR’~,
-S-C(O)-, -S-C(O)-0O-, -8-C(O)-NR’~, -S(O)-, -S(O);,-, -0-S(0);-, -0-8(0},-0O-
» ~0-8(0),-NR’-, -O-5(0})-, -O-8(0)~0-, -O-S(0)-NR’-, -O-NR*-C(0)-,
-0-NR’-C(0)-0-, -O-NR’-C(QO)-NR’~, -NR’-0-C(0)-, -NR’-0-C(0)-0-,
-NR’-0-C{O)-NR’-, -O-NR’-C(S)-, ~O-NR’-C(S)-O-~, -O-NR’-C(8)-NR -,
-NR’-0-C(S)-, -NR’-0-C(8)-0-, -NR’-O-C(8)-NR’~, -O-C(S)-, -O-C(8)-0-,
-0-C(8)-NR’-, -NR’-C(S)-, -NR’-C(8)-0-, -NR’-C(S)-NR -, -S-5(0)a-,
-5-5{0)-0-, -5-5(0),-NR’-, -NR’-O-5(0)-, -NR’-O-5(0)-0-,
NR’-0-S(0)-NR’-, -NR’-0-S(0);-, -NR’-0-§(0)-O-, -NR’-O-5(0);-NR -,
-0-NR’-S(0)-, -O-NR’-5(0)-0O-, -O-NR’-S(O)-NR -, -O-NR’-5(0),-0-,
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carrier. 26. A kit comprising a compound of claim | 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

WO 3fefepahd/or A[3 with an effective amount of a compoundfal/ity¥-+/015239
structure corresponding to Formula (VII): (At-LAl)o-i-(Bi)-Lsi-(Ci)-Lcj-(DI)
(VIl) and@harmaceytisally- acoepfabig@aits - @rit{ QYags SHRMOOMR );-, and -NR-
wherein: At is optional, and when present is a fiviﬁyix-memb

substitutdd Ot RsuBETEF R IDalRy P BB Fﬁg%tﬁ%%% ted or

cycloalkyjgrenshetemsnslylemsstatytdng, eisnetenaary kRenB) istssdivecdror
six-membered substituted or unsubstituteg %}T/cloag( |

neterocy RS B1LHEYBY h TR YIERG: O BoSGRHER IH s AL s 110

fused ring system; Cl is a five or six-membered substituted or

unsubstituted arylene or heteroarylene; Diis a fi r six-memhered
29, SRl UL AT o Reldr oty Sy or SN g O -
an@;@l)&g@gjo@@g)and when present is a covalent bond or a Jinker; each

of LBl and Lci is independently a covalent bond or a linker; 166 WO
2004/110350 PCT/US20 04/0 1 523 9 wherein said compound of

30, Formuiadil sreduiates AkBdaygis:@ ot meatharol eleimeXfoveigigiing to
Formula (JX):

(n.

31.  The method of claim 30, wherein said compound has 2 structure corresponding to

Formula (TH):

(I1D).

32.  The method of claim 31, wherein said compound has a structure corresponding to

Formula (IV):
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A, is optional, and when present is: il wherein each E is independently N,
NR, C, CR1, S, or 0 provided that no more than four E's are heteroatoms;
WO B9 Hdr8gen, substituted or unsubstituted alkyl, substituted 6 /US2004/615239
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substiteted or ugsubstitfjted aikylamido, substituted
or unsubstituted alkylamino, substjttte hsubstituted. cyeloalkyl, or

substituted or unsu%&gituted alkyl,
substituted or unsubstitute

unsubstituted cyelealkyl Or\subsfituted or unsubstituted aryl; or Al, when
presentis: MM | M- wherein each M is independently selected from
CR1 or N, provifled-tirat no more than three M's are N; and Bl is: 167
WO 2004/110350 PET/US2004/015239 G-G

{Iv).

33.  The method of claim 32, wherein said compound has a structure corresponding to
Formutda (V):

N

s

Ry

V).

34, The method of claim 33, wherein said compound has 2 structure corresponding to
Formula (VI):

P
e
A

Go™

(VD).
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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

wO 2hgdregEn, halogen, substituted or unsubstituted alkyl, subSt&d4/015239
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

35, KA EBIFIER SRR S HASEr BT CORSRI oY CoMETIRing
admh%&@x%@ tLRchICIs Indenendently NBt R ANt RAjsairages, a

alogen, substituted or unsubstituted alkyl, substituted or unsubstituted
structgirRsatesposdbstiteirsalis(Mstituted aryl, substituted or unsubstituted
heteroaryl, or substituted or unsubstituted allcoxy; or Ct is: M/MOM i M~

™ (Ar-Lan)ot-(B1)Lz-(Cr)-Le(Dy)

(VID) ' =

and pharmaceutically acceptable salts, and prodrugs thereof, wherein:

Ay is optional, and when present is a five or six-membered substituted or
unsubstituted cycloalkyl, heterocyclyl, aryl, heteroaryl, cycloalkylene,
heterocyclylene, arylene, or heteroarylene;

B, is a five or six-membered substituted or unsubstituted cycloalkylene,
heterocyclylene, arylene, or heteroarylene; or B, together with A, forms a
fused ring system;

C; is a five or six-membered substituted or unsubstituted arylene or heteroarylene;

D is a five or six-membered substitited or unsubstituted aryl, heteroaryl, arylene, or

heteroarylene; and
L,; is optional, and when present is a covalent bond or a linker;
each of LE; and L¢y 1s independently a covalent bond or a linker;
wherein said compound of Formula (VII) modulates AP levels.

36. The method of claim 35, wherein

Ay 1s optional, and when present is:
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M wherein each M is independently selected from CR1 or N, provided
WO g@#‘n@ﬁore than three M's are N; Di is: 168 WO 2004/110350 04015239
1082004/015239 CE E E E-E wherein each E is indep&Ad&Hil{ #4153
NR, C, CR’, S, or 0 provided that no more than four E's are heteroatoms;
or Diis: MIMIM 1 -zz MMM wherein each M is independently selected
from CR' or Nptreyided that no more than three M's are N; each RS is
independent ected from hydrogen, halogen, substituted or
unsubstituted atkyl,/substituted or unsubstituted alkenyl, substituted or
unsubstituted ﬁyl, substituted or unsubstituted allcoxy, substituted or
unsubstitvtereirctaaliaykssubsiitutchoy WSURsIUtEY heterasyelfided that no
substituted or unsubstituted ary], subitituted or unsubstituted heteroaryl,

or substituted or tHREHHGE E Ao SFQB ted or unsubstituted

alkylaming; 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, substitated or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
ammo, substituted or unsubstituted cycloalkyl, or substituted or

unsubstituted aryi;

or A;, when present is:

M
[\{I/ \hln
!

M\ /M

M
wherein each M is independently selected from CR' or N, provided that no

more than three M’s are N; and

B1 1s:

wherein each G is independently CR? or N, provided that no more than three
G’s are N;

each R? is independently selected from hydrogen, halogen, substituted or
unsubstifuted afkyl, substituted or unsubstituted alkenyl, substituted or
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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-,

WO HC(RD23¢, -0-, -0-(CR'2)z, -5-, -NR'-, -NH-(CR'2)Z , -INT=Nc@(032004/015239
-C(O)NR' O-C(0)-, -0-C(0)-0-, -0-C(O)-NR'-, -NR'-C(O)-, -NR'-C(0)-O-,
-NR'-C(O)-NR", u&&%@%ute@aﬁ&@xé/’psu@fﬁgk MIISLI%QQ}\ne@g%}L substituted
-0-5(0)2-, -0-5(0)2-0- , -O S(0)2 -, -0-5(0)-, -0-S(0)-0-, -0-S I'-\’Y
-0-NR'-C(O)-, -oommp@j;t@edmmgé@)mt@mm o@u@s@@ﬁnmted alkylamino,
NR"-0-C(0)-O-, R QG (OINRr s ANRIG(R):: -O-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-GYS)-NR'"-, -5-5(0)2-, -S-5(0)2-0-, -S-5(0)2-NR'"-, -NR"-O-S(0)-,
NR"-O- -S(0)-0-, -NR'-O-S(0)-NR'-, -NR'-0-S(0)2-, -NR'-O-S(0)2-0-,
-NR'-O-S(0 NR' -0-NR'-S(0)-, -0-NR'-S(0)-O-, -0-NR'-S(O)-NR'-,
-0-NR'-S(0)2- 1/6MVO 2004/110350 PCT/US2004/015239
_O-NR'-S(0)2-NR*, -@B%f(op- _0-P(O)(R")2-, -S-P(O)(R")2-, and NR'-
P(O)(R")2-, whereg eag%h R'ds independently hydrogen, substituted or
unsubstituteg-alkyl; substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, or substituted or unsubstituted. cycloalkyl and z is

1-10.29. T e me thod o hereln Lciis. g -5- f;%%?%g%iﬁ))
NR-, -C(CJo* (‘B(JhF%'“)ﬁf = o?{T}ED( e et 5‘%‘%’% oA NR:
said comp@ahd&wsraiqbﬂnﬁmré}cﬁ;rhﬁpdbmm ;Fedmula (11):
each R” 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 Cy 1s:

wherein each M is independently selected from CR' or N, provided that no

more than three M’s are N;

D is:

wherein each E is independently N, NR, C, CRI, S, or O provided that no

more than four E’s are heteroatoms;

or D is:
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H R3N(R2)b KL(RI)d ~-K GE'E, G E E E (Il). 31. The method of
claim 30 wherein said compound has a structure correspondin

WO 200604883%11): H S\ (R2 )b UD-(R5)d G G\ QE E (lll). 32°€ T"ﬁ%é‘;r’ﬁ’@#?éaz”

37.

of claim 31, wherein said compound has a structure corresponding to
Formula %\A{“&{OM

| i
M N

~
M/

wherein each M is independently selected from CR® or N, provided that no more than

three M’s are N;

each R’ is independently selected from hydrogen, halogen, substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
mfsubstituted alkynyl, substituted or unsubstituted aﬁco};;, substituted or
unsubstituted cycloalkyl, substituted or unsubstifuted heterocycle, substituted
or unsubstituted aryl, substituted or nnsubstifuted heteroaryl, or substituted or

unsubstituted amino, or substituied or unsubstituted alkylamino;

Lai, when present, and each of Lgy and L¢; 1s independently a covalent bond ora

finker selected from the group consisting of -C=C-, -C=C-, -(C(R’)2),~, -O-,
-0-(CR’3);-, -8-, -NR’-, -NH~(CR’3),-, -N=N-, -C(0O})-, -C{(O)NR’-, ~O-C(Oj—,
-0-C(0)-O-, -O-C(O)-NR/-, -NR’-C(O)-, -NR’-C(0)-0O-, -NR’-C{O)}-NR -,
-S-C(O)-, -S-C(O)-O-, -S-C{O)-NR’-, -S(O)-, -S(0O)y-, -O-S(O)-, -O-S(0)-0-
, -O-S(O)Z-NR;—= -0-5{0)-, -O-5(0)-0-, -O-S(0)-NR’-, ~-O-NR’-C(O)-,
-O-NR’-C(O)-0O-, -O-NR’-C(0)-NR’-, -NR’-O-C(0})-, -NR’-0-C(0)-O-,
-NR’-O-C{0)-NR’ -, ~O-NR’-C(S)-, -O-NR’-C(5}-0-, -O-NR’-C(5)}-NR’-,
-NR’-O-C(8)-, -NR’-0-C(S)-0-, -NR*-0O-C(5)-NR’-, ~-O-C(8)-, -O-C(S)-0-,
-O-C(S)-NR’-, -NR’-C(8S)-, -NR’-C(8)-0-, -NR’-C(8)-NR -, -S-5(O),-,
-8-8(0)y-0-, -8-S(0),-NR’-, -NR’-0-5(0)-, -NR’-0-S(0)-O-,
-NR’-O-5(0)-NR’~, -NR’-0-5(O}z-, -NR’-0-5(0)3-0-, -NR’-0-5(O),-NR’-,
-0-NR’-§(0}-, -O-NR’-5(0)~0-, -O-NR’-S(0)-NR -, -O-NR’-5(0),-O-,
“O-NR™-8(0);-NR’~, ~O-NR’-5(0)z-, -O-P(OY}R")y-, -S-P(O}R)p-, and ~NR’-
P(O}R),~, wherein each R’ is independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubsﬁtuted alkenyl, substituted or
unsubstituted alkynyl, or substituted or unsubstituted cycloalkyl, and z is 1-10.

The method of claim 36, wherein L is -O-, -S-, -5(0)-, -S(Q),-, -NR-, -C(O)-, -
{C{R)2)-, or -C(S)-.



WO 2004/110350 PCT/US2004/015239 R3 H N (R2 )b (R)d N UO-G
ESE G | E EKE ~). 33. The method of claim 32, wherein said compound

wo 0asastycture corresponding to Formula (V): R3 S H (RS)acWe R 4IR30
N G/\\ EIE, X EO/E ~E (V). 34. The method of claim 33, wherein said

compound has a structure corresponding to .
38. ' 61116910 oi‘a cfalm %L}, W erempszu compound has a structure corresponding o

Formula (I1):

(D).

39.  The method of claim 38, wherein said compound has a structure corresponding to

Formula (I1E):

(I11).

40.  Themethod of claim 39, wherein said compound has a structure corresponding to
Formmla (IV):

(IV).
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Formula (VI): R3gH N (R2)b\\ G//JG R'N\E R1N 171 WO
2004/110350 PCT/US2001/015239 35. A method for treating a disease

WO 28858¢84f8d with. aberrant AP levels, comprising administerffg't8 28 Ee?
in need thereof an effective amount of a compound having a structure

41, cortespendingtolharmulaéin Aitl AhonreBl) By Gt cheréRirie¢idpding to
and pharmaceutically acceptable salts, and prodrugs thereof, wherein: Al
is%‘ﬂﬁ%‘f‘}ﬁl,& id when present is a five or six-membered substituted or
unsubstituted cycloalkyl, heterocyclyl, arykai heteroaryl, cycloalkylene,

heterocyclylene, arylene, or foa e; Bli or six-membered
substituted or unsubstituted cyc\)alky/ ene, (R%4
N
{Rz)b\
/
)
>£"G -
E/_E\
(@P):
E\E/
V).
42.  The method of claim 41, wherein said compound has a structure corresponding to
Formula (VI):
RS S H

(V).
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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 LAl 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 pfdQumplaY 1-B1eaaes- AlhIaKelISnia e Metherd Qbokaimy!)-
35, wherein Ar is gptional, and when present is: 172 WO 2004/110350

ctheeopa {eoppnd 4389 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
allcoyy, subsgfituted,ouiinstlstittied 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

Rg

Ry

45.  The compound of claim 24 wherein E is CR'.

46.  The compound of claim 21, wherein D is
Rs Rs
Rg
Rg
Rs , R ,or R :
47.  The compound of claim 46, wherein each Rs is independently selected

from the group consisting of halogen, substituted or unsubstituted C,-Cs alkyl, substituted
or unsubstituted C;-Cs alkoxy, and -N(R’’); wherein each R’ is independently a
substituted or unsubstituted C;-Cs alkyl or C3-Cyp cycloalkyl.

48.  The compound of claim 47, wherein D is
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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 Bl is: G-G G G G-G wherein each G is
independenthic i3 Rild RIO AR (1AL 0R. R CIBRTINE R S AR 28Gfkica

independently selected from hydrogen, halogen, substituted or
“ﬂ%§E%§ﬁﬂ}ﬂ%a%féi}rnms%ﬂh%%msmfg%&ersﬁ Yhsardieubotinuted or
un$fBMR:2003/1 10359.PCT/US2004/01S239 unsubstituted alkynyl,
substituted or unsubstituted allcoxy, substituted or unsubstituted

alkyl 51|d0 ’%Jﬂé) %ggnlgroqncsfalﬁ%% tﬁ%n %erﬁgxleggﬂnﬁs 1%%193{9}%9%%%@ substituted

unsu Stltut
or unsubstituted C;-Cs alkyl.

51, The compound of claim 22, wherein D is
Rs ,or Rs ]
52.  The compound of claim 51, wherein each Rs is independently selected

from the group consisting of halogen, substituted or unsubstituted C;-Cs alkyl, substituted
or unsubstituted C;-Cs alkoxy, and -N(R’’), wherein each R’ is independently a
substituted or unsubstituted C;-Cs alkyl or C5-Cyy cycloalkyl.

53.  The compound of claim 52, wherein D is

Rg

54. The compound of claim 53, wherein each Rs is independently selected

from the group consisting of substituted or unsubstituted C;-Cs alkyl and substituted or

unsubstituted C;-Cs alkoxy.
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R3 J-'K ~~1I 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,er~ [ IS | n t | d from: CR.Qr-
- . AR O N SIS s
or phereiiteat i EGs Madpendently N, NR, C, CR', S, or 0 provided that no

more than four E's are heteroatoms; or D, is: 174
&Rﬁ

56.  The compound of claim 23, wherein D is
, or Rs

Rs Rs
Rg
Rs , Ry

57.  The compound of claim 56, wherein each Rs is independently selected
from the group consisting of halogen, substituted or unsubstituted C,-C;s alkyl, substituted
or unsubstituted C;-Cs alkoxy, and -N{R’’), wherein each R’ is independently a
substituted or unsubstituted C;-Cs alkyl or Cs-Cyq cycloalkyl.

58.  The compound of claim 57, wherein D is

Ry

Rs

59. The compound of claim 58, wherein each Rs is independently selected
from the group consisting of substituted or unsubstituted C;-Cs alkyl and substituted or
unsubstituted C1-Cs alkoxy.

60.  The compound of claim 58, wherein each Rs is independently substituted

or unsubstituted C-Cs alkyl.,
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WO 2004/110350 PCTIUS2004/015239 MMM | 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,
subgfltute or unsubsgtgftefi QaIkl){I sutﬁmuted or unsubstituted
heterocycle, su%s?ﬁ?t%d or ﬂnsubsﬁu%eén aryf substituted or unsubstituted
heteroaryl, or substituted or unsubstituted amino, or substituted or

mdependently a covale bonq{or a |nker§elected fravthe group
Y5

‘NH-(CR'2)z , -N=N-, (@
_0-C(0)-NR*, -NR G-, -NR'-C(O)- -S-C(O)-,
-S-C(0)-O-, -5-C(0)-NR-, -S(O)-, - 0)2-, -0-5(Q ,
-0-S(0)2-NR'-, -0-5(0)-, 0- -S(0):0-, -0-S(O)-NR"-? -O NR'- -C(0)-;
-0-NR'-C(0)-0O-, -0-NR'-C(0)-NR'-, -NR'-O-C(0)-, -NR'-O-C(0)-0-,
-NR6D-C(OheNE'mp:NROMC{B)m -G)}N"ﬁiﬁéi@(ﬁ)%ﬁbh RsNRIHGEBNRy selected

fmnb %(%O%ﬁhgoh%&éggﬁ% %1'}% 38— 1 Ig?% g@)@g (OI}? S%.lgstxtuted

or 18xB8IB)Rubed - S1S(0) ZHNIRY;, akR'-BD(R(0)- whiRtiD-S(@) 8-, s independently a
substituted or unsubstituted Cy-Cs alkyl or C3-C)p cycloalkyl.

63.  The compound of claim 62, wherein D is
g8
Rg
Ry

64.  The compound of claim 63, wherein each Rs is independently selected
from the group consisting of substituted or unsubstituted C;-Cs alkyl and substituted or
unsubstituted C;-Cs alkoxy.

65.  The compound of ciaim 63, wherein each Rs is independently substituted

or unsubstituted C;-Cs alkyl.

66.  The compound of claim 24, wherein R! at the 4-position of ring A is

substituted or unsubstituted alkyl, and R' at the 5-position of ring A is hydrogen.

67. The compound of claim 24, wherein R” is halogen or substituted or

unsubstituted alkoxy, and b is 1.

68.  The compound of claim 24, wherein R’ is hydrogen.
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Pan
B "

-NR'-O-S(0)-NR'-, -NR'-O-S(0)2-, -NR'-O-5(0)2-0-, -NR'-O-S(0)2-NR'-,
-0-NR'-S(0)-, -0-NR'-S(0)-0O-, -0-NR'-S(0O)-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
unsubggituted- ' or_unsubstituted cycloallcyl, and z |s
1-10. :%I _Thggnégé%g’ %nc?;%gfs%ﬁ,gw erein Le %1 - Oméou (g)s-e,ggfé)}f‘?@ the
ENRR coamghng qE(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 GEE G E/E OE (ll). 39. The method of claim 38, wherein said
compound has a structure corresponding to Fonnula (I11): H
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(RD)b N O-\k (RS)d N G E'G I\E EKE (lll). 40. The method of claim 39,
wherein said compound has a structure corresponding to Formula (IV):
R3HUO-(RI)d (RZnN G EE, 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): R3S H

'y ™
P
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N \/01~ (R5)d (R)IbN G G E~EX EO,E E M. 42. The method of claim
41, wherein said compound has a structure corresponding to Formula
(V) RBH S NN (R~h,~G R'R,: CINE (VI). 177
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43. The compound 2-bromo-I-[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, whereinDisRSRS RS Z:1 IR, 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
Dis/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.
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LT,

50. The compound of claim 48, wherein each R5 is independently
substituted or unsubstituted CI-C5 alkyl. 51. The compound of claim 22,
wherein Dis R5 R5R5 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,
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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 Dis 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, whereinDis RS5RsRSI\IRs 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

A A
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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
55182183
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N 1/~N 183a 183b 183c jam" r)rN N~1(\JJ 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
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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

183g
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184




70. A composition comprising

pharmacenticaily acceptable carrier.

71. A composition comprising

pharmaceutically acceptable carrier.

72. A composition comprising

pharmaceutically acceptable carrier.

73. A composition comprising

pharmaceutically acceptable carrier,
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