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include Alzheimer's disease (AD), Parkinsonian syndromes such as (PD), Huntington's

disease (HD), Prion diseases, cerebral amyloid angiopathy (CAA), and mild cognitive
impairment (MCI). Neurodegenerative disease is associated with progressive nervous system
dysfunction, and often leads to atrophy of affected central or peripheral nervous system

structures.

[0005] Alzheimer's disease (AD) is a progressive neurodegenerative disorder that is the
predominant cause of dementia in people over 65 years of age. Clinical symptoms of the
disease begin with subtle short-term memory problems. As the disease progresses, difficulty
with memory, language and orientation worsen fo the point of interfering with the ability of
the person to function independently. Other symptoms, which are variable, include
myoclonus and seizures. Duration of AD from the first symptoms of memory loss until death

is 10 years on average.

[0006] AD is characterized by massive neuronal cell loss in certain brain areas, and by

the deposition of proteinaceous material in the brains of AD patients. These deposits contain
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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 located partially on the extracellular side of the membrane and
extends partially into the transmembrane region. APP isoforms 695, 751, and 770 share the

same 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 amyloido genic

pathwéy and a non-amyloidogenic pathway. In the non-amyloidogenic pathway, APP is
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[O(ﬁlﬁ ern ulrr\éggl%’theBré(i:sE&o GRE of ét%eoctive treatment for AD, and the few approved

drugs, including Aricept, Exelon, Cognex and Reminyl, are palliative at best. Based on the
correlation between AP accumulation, neuronal loss and AD, modulating AP levels, such as
reducing levels of pathogenic AP species, represents a viable way to decrease plaque
formation and minimize neuronal cell death. Thus, there exists a medical need for
compounds that modulate levels of AB. Indeed, such compounds would be useful for the

treatment of neurodegenerative disorders, such as AD.

SUMMARY OF THE INVENTION
[0014] In accordance with the present invention, novel compounds have been discovered
that are useful in the treatment of a variety of diseases. Compositions and kits comprising

novel compounds are also presented.
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[0015] An aspect of the invenfgjon provides conmpounds
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A is:
E
ENCNE
W/
E—E

wherein each E is independently N, NR, C, CRL S, 0rO provided that no
more than four E’s are heteroatoms;

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
cycloalkyl, or substituted or unsubstituted aryl;

each R! is independently hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted
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appl i cati ons, supawutedmanswpmutedtmn@ syhgiityieR oF unsubstituted
publ i cati ons A LeTel@e o] t intheir
entirety. 1. lﬁi?éﬂf?’ @%@&%ﬂf}%{? &ggf]%tgqlﬁlgd’pr esent

i nvention prOV|des novel conpounds having a structure
corresponding to Fornmula (1): (A)-LA-(B)-L$-(C)-Lc-(D
(1)or Affd pharmaceutical ly acceptabl e salts, and
prodrugs thgreof, wherein: Ais: bE E~- E EE
wher ei n gag \ﬁmis jsndependently N, NR, C, CRL, S, or O
provi ded |t re than four E s are heteroatons;

Ris hydm /,Msub tituted or unsubstituted al kyl,
substi tut edmdr unsubstituted al kenyl, substituted or

unsubsti t ted al subst it UAS U i

al koxy, ‘é’ Bt etaﬁﬁé)g}lsc}?d?ﬁ@%%s?%ftgg ﬁgﬂgﬁaﬁfyof’%%ﬁd that no
substituted ook GEREéd Mt L&t kiiam no, substituted

or unsubstituted cycloal kyl, or substituted or

unsubstituted aryl; each Rl is independently hydrogen,
hal g9en, substituted or unsubstituted al kyl,

wherein each G is independently CR? or N, provided that no more than three
G’sare 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;
or B, together with A, forms a fused ring system;

C is:
RS

\<J2;K—§

N\ —K

- wherein J is selected from the group consisting of CR3, 0, S, N, and NR;
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substituted or wunsubstituted al kyl am do, substituted

or unsubstjtuted,al k ubstjst uted or

unsubst i 3G iﬁlsdﬂﬁieﬁ’sn&/@ﬁnﬁ%té& unsubst it ut ed

cycl oal kéﬁ'ch 28 ris dBSdrdbAt EIRy A6 g NEAIOSN, bubseithtet! ol uns@lﬁstlﬂlted alkyl,
is: M-IM wherein each Mis independent

sel ected fr onsttbﬁlltutﬂd quunmt@v‘iﬂtﬁé@wm&%é*uhﬁiwe@ ﬁbﬁnsubsumted
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three G s argndibstiaied aﬁ%%x%&wiﬂﬂﬂpﬂﬁ[%&hitlwh@@ act ed
from hydrogen, hal ogen, substituted or unsubstituted
al kyl, substi fut ed unsgbstituted al kenyl ,
substituted or pFtuted al kynyl, substituted or
unsubstituted al koxy, fubstituted or unsubstituted
al kyl am do, substi or unsubstituted al kyl am no,
substituted or unstibstituted am no; or B, together
wth A forns ed ring §¥§g§%gt4¢ﬁés.

or Cis:

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

more than three M’s are N;

D is:
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wherein each E is independently N, NR, C, CRL S, or O provided that no

more than four E’s are heteroatoms;

or D is:
M
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[
M M
\M/

wherein each M is independently selected from CR’ or N, provided that no more than

three M’s are N;



R3 3-' K 11 wherein J is selected fromthe group
consisting of CR3, 0, S, N, and NR;, 5 WD 2004/110350
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or CR3; each R3 is independently hydrogen, hal ogen,

subst jtut.ed .or unsubstituted al kyl [

unstay E% {5 1dgP %@E?tﬁéfﬁi‘?ﬁtteé @?}Biy 5{0@% g %%%é{ll’#suﬁ%ﬁﬁe? it ed
aryl, suPsdubitithed alifyl, babdtistd bringtbiikited alkenll, s@fstltuted or
substltut ed or unsubstituted al koxy, wth

t hat whewnsgbstiuird alkynyiRgusttudest oq\qmg]lbstlg];te@l gxyrr, Igpbstlmted or
MW M M ﬁl"%‘&t%g g\klraaglgﬂp ﬁf{sbﬁﬁéd“&%@%ﬁﬂﬂé&’ &@ﬂo@%lg%ubstlmted

fromCleil)Sru nore t ant ree

are N, Dot ﬁnsu@@ifutE@ Bryl, EuEstlt\Meé peiusubstithtel heteroaryl, or substituted or

i ndependently N, NR, C CR1 r.ovi h
P unsubg/ututed amino, or subshtuted or unsu‘t? t1’cute(§j aliyfamallltlo;n ©

L is optional, and when present, is a covalent bond or a linker selected from the
group consisting of ~C=C-, -C=C-, (C(R")2)-, -O-, -O~(C(R")).-, -S-, -NR’-,
-NH-(C(R)2).-, -N=N-, -C(0)-, -C(O)NR’-, -O-C(0)-, -0-C(0)-0-, -0-C(0)-
NR’-, -NR’-C(O)-, -NR’-C(0)-O-, -NR’-C(0)-NR’-, -S-C(O)-, -8-C(0)-O-,
-S-C(0)-NR’-, -S(0)-, -S(0)-, -O-S(0);-, -O-5(0)2-O-, —O—S(O)2~NR’-,
-0-S(0)-, -0-S(0)-0-, -0-S(0)-NR’-, -O-NR’-C(O)-, -O-NR’-C(0)-O-,
-O-NR’-C(0)-NR’-, -NR’-0-C(0O)-, -NR’-0-C(0)-0O-, -NR’-0-C(O)-NR’~,
-O-NR’-C(S)-, -O-NR’-C(S)-O-, -O-NR’-C(S)-NR’-, -NR’-O-C(S)-,
-NR’-0-C(8)-O-, -NR’-0-C(8)-NR’-, -O-C(S)-, -O-C(S)-0O-, -O-C(5)-NR’-,
-NR’-C(S)-, -NR’-C(S)-0-, -NR’-C(S)-NR’-, -S-8(0)2~, -5-5(0),-0O-, -S-
S(0);-NR’-, -NR’-0-S(0)-, -NR’-0-S(0)-O-, -NR’-0O-5(0)-NR’-,
-NR’-0-S(0);-, -NR’-0-5(0),-0-, -NR’-0-5(0)2-NR’-, -O-NR’-S(0)-,
-O-NR’-§(0)-0-, -O-NR’-S(0)-NR’-, -O-NR’-S(0),-O-, -O-NR’-5(0),-NR’-,
-O-NR’-S(0);-, -O-P(0)(R*)2-, -S-P(O)(R)-, 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;

Ly is independently a covalent bond or a linker selected from the group consisting of
~C=C-, -C=C-, (CR*))z-, -O-, -O-(C(R’)2)z-, -S-, -NR’-, -NH-(C(R")2)z-, -
N=N-, -C(0)-, -C(O)NR’-, -O-C(0)-, -0-C(0)-0O-, -O-C(O)-NR’-,
-NR’-C(0)-, -NR’-C(0)-0-, -NR’-C(0)-NR’-, -S-C(0)-, -8-C(0)-O-,
-S-C(0)-NR’-, -S(0)-, -S(0),-, -0-S(0);-, -0-S(0),-0-, -0O-5(0)-NR’-,
-0-5(0)-, -0-S(0)-0-, -0-S(0)-NR’-, -O-NR’-C(0)-, -O-NR’-C(0)-O-,
-O-NR’-C(0)-NR’-, -NR’-0-C(0)-, -NR’-0-C(0)-O-, -NR’-0-C(O)-NR’-,
-O-NR’-C(S)-, -O-NR’-C(8)-0O-, -O-NR’-C(S)-NR’-, -NR’-O-C(S)-,
-NR’-0-C(8)-0-, -NR’-0-C(S)-NR’~, -O-C(8)-, -O-C(8)-O-, -O-C(S)-NR’-,
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S e I T SO 0.5

substi t uges, \RU nmiasms(@{) -e(NRI-QES(0)-0-5 R -0t SEHNRI-,
unsubsti t ut ed al’kyn , stituted or unsubstituted
al koxy, é‘ﬂbs@r&(@ﬁd%ﬁ *-OeH{ O Ot:i-NR € SEQ bRk y-NR*-S(O)-,

subst it ut(?g{lgtse(gﬂs(?b% hpH e )tr}@]%er KR GS Bs @Nke(g(o)z_NR -

unsubs yl, “subs d or unsu Stit ut ed

het er oar ;@.Nmrs(s))pgio.P@){R’)@x S-P(@)QRS)§4 andeNRa[?(m(R’bf wherein
substituted or unsubstituted al kyl am

opt i onal ¢achAd isieaP %ngg‘ré}h]@ydrpgenas@@g%te@rﬂ L@émtlgl,tedaalkyl

llcﬁiéer S%@%érﬁﬁb&ﬁﬁt@%ﬂ%@ Csﬁﬂi“tit&t%& Bﬂuﬁ’sfubstﬁu@d,alkynyl or

- NH ( C( Rsybajitated orNnbihstitu@d®ycloalk@l,GniiR'is |- 100 C( O)
0-0(0)-0-, -0-C(O- NR-, -NR-C(O-, -NR-C(O-0O,
“NR-C(O-NR -, -S-C(O-, -SCO-0, -SCO-NR -,

S ) B B A A RO gr OO

-o NR -C(O-, -0-NR -C(O-0, -o NR -C(O-NR -,

NR-0CO-, -NR-0CO)- -NR -OC(O-NR -,

-0-NR -C(S)-, -0-NR - -0-NR -C(9)-N\R -,

“NR -OC(S)-, -NRWE , -NR -OC(S)-NR -,

-0-¢(9)-, -0-C(S)-0 C(S)-NR -, -NR-C(S)-,

-NR-C(S)-0, -NR MR - -5-5(0)2- -SS( 0 2-0-,
with@-proviso that when A is M , La is not —C(O)NH— -CH,NH-, -CH-0-, or

-C(O)N(CHs)-; and

said compound of Formula (I) is not

She!
)

[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
occur, except when specifically noted, as mixtures of stereoisomers or as individual

diastereomers, or enantiomers, with all isomeric forms being included in the present
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e gé(wg}oz%';gm- tetﬁ:\,, orcgegfa&u%sﬁtum %%%%%héuﬁé Ttution is chemically

perfif ﬁbl@ ﬁ@mﬁﬁns cart &¥dur Qaﬁ%@h@rmcaﬂ%ﬁ%ce&ﬁé ©b&itidn and on any atom,
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[0022] The phrase “alkyl” refers to hydrocarbyl chains comprising from 1 to 20 carbon

atoms. The phrase “alkyl” includes straight chain alkyl groups, such as methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, and the like. The phrase
also includes branched chain isomers of straight chain alkyl groups, including but not limited
to, the following which are provided by way of example: -CH(CHs)z, -CH(CH3)(CH,CHs), -
CH(CH,CHa),, -C(CH3)s, -C(CH,CHs)s, -CH,CH(CHj),, -CH,CH(CHz)(CH,CHs), -
CH,CH(CH;CHs),, -CH,C(CH3)s, -CH,C(CH,CH3)s, -CH(CH;)CH(CH;z)(CH2CHy), -
CH,CH,CH(CHs),, -CH,CH,CH(CH;)(CH; CH3), -CH,CH,CH(CH>CHa),, -
CH,CH,C(CHs)s, -CH,CH,C(CH,CHs3)s, -CH(CH;)CH; CH(CHas)s, -
CH(CH3)CH(CH3)CH(CH3)2, and -CH(CH,CH3)CH(CH3)CH(CH3)(CH2CHz). Thus, alkyl
:groups include primary alkyl groups, secondary alkyl groups, and tertiary alkyl groups.
Preferred alkyl grdups include alkyl groups having from 1 to 16 carbon atoms, or from 1 to 3
carbon atoms, such as methyl, ethyl, propyl, and -CH(CHs)..

[0023] The phrase "substituted alkyl" refers to an alkyl group that is substituted

according to the definition provided above. Examples of “substituted alkyl” groups include,
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“alkenyl” includes straight chain alkenyl groups, as well as branched chain isomers of

straight chain alkenyl groups. Preferably, 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
“glkynyl” includes straight chain alkynyl groups, as well as branched chain isomers of
straight chain alkynyl groups. Preferably, alkynyl groups comprise from 1 to 8 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 cycloalkyl groups can
have one or more atom substituted with straight or branched chain alkyl groups and can
further 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
limited to, adamantyl, norbornyl, 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

10



i ncluding both single tautonmers and m xtures of
tautoners. [0020] The phrase "hydrocarbyl" refers to
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carbon atomto any nol ecul e presented herei n. The

phrase ' ituted dr. b t
iR ddr oy b arouipst A e eabaterent Bhhl ebfiaf gpmoger s or
subgt%téd'rlo'rlsmnylmr%ya@lﬁéi)tﬁegr@ws Wf&h@lwtka@ubgtmtmsmm corstemple,
saturated and unsat urated hydrocarbons, straight and

dkﬂ;dkohﬁdmnh@ﬂhwabnmﬁ@gmwmhydrocarbons cyclic
hydr ocar bons, and aromatic hydrocarbons. [0021] The
003 o= FEMRL Lo F B Tl AOnPAER Ryt eithogEompriin o
3 to%’(b&atrbéﬁlﬁﬁfns Jdde‘sptmmaed cﬁﬂld&ﬂ]tylénef’eeiférsi tnclycldekkykeny groups further
| evel of substltutlon nono-, di-, tri-, tetra-,
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provided above

[0029] The phrase “heterocyclene” or “heterocyclylene” refers to divalent heterocyclic
(i.e., ring-containing) groups comprising from 3 to 20 carbon atoms and “substituted
heterocycloalkylene” refers to heterocycloalkylene groups further bearing one or more

substituents as set forth above.

[0030] The phrase "aryl" refers to single-ring aromatic radicals which may include from
5 to 20 carbon atoms. Aryl groups include, but are not limited to, phenyl, biphenyl,
anthracenyl, and naphthenyl. The phrase "substituted aryl group" refers to an aryl group that
is substituted according to the definition provided above. For example, substituted aryl

groups may be bonded to one or more carbon atom(s), oxygen atom(s), nitrogen atom(s),
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Preferred al kyl groups include al kyl groups having
from1l to 16 carbon atonms, or from1l to 3 carbon

wa@at@aalo3such as nethyl, ethyl, propyl, and - CHCHBYR104/015239
[0023] The phrase "substituted alkyl" refers to an

| k roup .that is substituted .according to th :
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atom’in groups such as thiol groups, alkyl and aryl
notslummdctetglvb@yézoxmhwh@n@ﬂ@d%; sul fonyl groups, and
sul foxi de groups; a nitrogen atomin groups such as
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00T "y THE PSS arhiy RISl oM SR EBpprising from 3 t0 20
cargdjh gomd pad Ssubistiamed arylene’alefeyd i drylleng goups further bearing one or more
i.al kylarylsily roups, alkyldiarylsilyl groups, and
SuhSF1¥“$Pt§Ia§F?tfPrdéF ‘%s; and other various heteroatons.
Additionally, substituted al kyl groups may be bonded

[00}391 onerge pﬂéﬁ@“l&?&r@ﬁgl’%% 9)a-3 {002AEmbbRd PRIASR ring consisting of
al kenyl " " refers to hydrocarbyl chains conprising from

carBont ato@8 and Aetsoraterns suchaasdN.co apd O501E) ar 8t wakhmgmbered bicyclic or
car bon- car bon doubl.e bond (-C=C-).. Th
polyyqHig RS SYPSH) q?&gaémgg g %ri%&ﬂ %togﬁ%n%l theﬁogaﬁy s gﬁ%u%sslﬁ’ $and O,

whéRlH at1a8asPbaO6NAH riebainthe RFESsyefem Stahak@hiticateg. The heteroaryl
~al kenyl groups. Preferably, alkenyl groups conprise
ring pesn b attectedcs gy Beterggioa &y carbrmeatdiRy %@r%@%@ﬁ Refigragyl

al kenyl. " f . al | Qe e .
cofpi Rt nt i Ry 3abalhs Bl ANl P ki Srimiging, thiopheny’
thi@ib?ﬂ?ﬁnh@@%@hdiﬁﬁear@mmia@ﬂumw IpYyridethensl, pgridazothienyl,

hydr ocar byl .chai ns conprj si ng frO{nZ to 20 arhqn .
pyrdasrezali PrefazopEZaly Latyrinideqxagely s@aﬁé%thlaéalﬁgw“g?%%‘%zomﬁ
R L
pytidaimyl striefolyberga iR, 2 dHabroly) Kiirly2,3 grisaehy, ardh BH-drabigazolyl),

L B SRTRLN 38 L, b SR g,
piffBr MR iR Iy, SsoRtRH1 ThHb R AREAU Ay DengintiBfzolyl, quinolyl, isoquinolyl,
indazolyl, benzotriazolyl, oxazolyl, isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazolyl, 1,3,4-
oxadiazolyl, and 1,2,5-oxadiazolyl), benzoxazolyl, benzoxadiazolyl, benzoxazinyl (e.g. 2H-
1,4-benzoxazinyl), thiazolyl, isothiazolyl, thiadiazolyl (e.g. 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, and 1,2,5-thiadiazolyl). The phrase “substituted heteroaryl”

refers to a heteroaryl group that is substituted according to the definition provided above.

[0033] The phrase “heteroarylene” refers to divalent aryl groups containing one or more
heteroatoms (e.g., N, 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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definition provided above. [0026] The phrase
"cycloallcyl"” refers to an alicyclic noiety having 3
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commws an gminaygropp, as defiped #hA¥Eed nor bor nyl  or
cycl oheptyl groups, which may be substituted with, for
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[0039p s, Thaghtasefistkier’ Uteats u))/any@hbm;dabmeiety wphinhscan e used to join,

st PRI 08 MR A IRy b R P PRGRY heteroator

conttifﬁ £ QENRLH hydrdd&heT, 0f kﬁﬂistlﬁlted Rfterodt6nSsREM NG hydrocarbyl groups.
ers to nonafomati €~ cyclic (%/(drocar byl conpounds _of

Repiesattatiate liréasstmdnée +C7G-, reRBer(GR R):hePer- Ot )2)z -S-, -NR -,
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, -O-NR’-8(0)2-NR’-, -O-NR’-S8(0),-, -O-P(O)(R")2-, -S-P(O)(R")2-, and —-NR’-P(O)(R")2-,
wherein each R’ is independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, or substituted or unsubstituted

cycloalkyl, and zis 1-10. Preferred embodiments herein include compounds of Formula ()

wherein Lc is -NH-.
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N, O, and S. Heterocyclic groups include, any |evel of
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[0043] Preferred embodiments herein include compounds of Formula (I) wherein C is

3
\J\K R3
& \
For instance, embodiments of C may be selected from
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Thi s includes bonding arrangenents in which two carbon

atons of an aryl group are bonded to two atons of an
wa@bdogl110380 kenyl , or al kynyl group to define a PCBEE82004/015239

ring system (e.g. dihydronaphthyl or

tetrahydronaphthyl). Thus, th hrase "substituted

aryl" includes, but is not limted to tolyl,

hydroxy enyI nd the lik [ #031] The phrase
\Q\n] ef e g val ent>&ryt, groups conprising
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[OO'Z?:L‘S PR ?IﬁIz;fcfﬁﬂ t85hn i HH@ §<?rﬁf)@ﬂrﬂd¥ 8f P@ﬁl@lﬂ@?‘))&}herem Bis
ounds i nc or exanple, 1 mdazolyl, pyri
pyrazinyl, pyrimdinyl, thiophenyl, thiazolyl,
, pyridofuranyl, pyrinidofuranyl,
t hi enyl, pyridazothienyl, pyridooxazolyl,
tt@azooxazol yl, pyri m dooxazolyl, pyridothiazolyl,
pyr rRelazot A8 @ 0.2, FoPitiktatey bmbpdifdents oTYB mal b delected From
oyrazolyl pyridyl, dihydropyridyl, pyrimdyl,
[ (e.qg.
zolyl, and
)3-triazp tetra (e.g. 1Htetrazoly
R tetrazol pyrrolid , inidazolidinyl

Quzj, di nyl,  pigegrazi gyl , ijé}’aﬁélble embodlments
|ndoI|nyI |ndoI|2|nyI ben2|n1dazo y

ui nol
|squ|nonI |ndazolyl benzotrlazolyl oxa ,
i soxazol yl, oxadi azolyl (e.qg. 1,2,4-oxadi
1,3, 4- oxadiazolyl and 1,2,5- oxadiazolyl)
. benzoxazol benzox zol 2|nyl (e 2H—
incfids CGEPBRSA AL B SORYIE 5 SBERALTaR g1 | |
t hi adi azolyl (e.g. 1,2, 3- thladlazolyl 1 2 4-
thiadiazolyl 1, 3, 4-thitadi azol yl, and
1,2 hladlazoly The phrase "substituted
. refe a heteroaryl group that is
su ted?acco tdWmhe definition provided
above"N [ 0033] T rase "heteroarylene" refers to
di val®npt aryl ogf ps cont aj whagirosseh & igrinkdependently 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 is CH or N. More preferable embodiments of A include compounds

where R! is halogen or substituted or unsubstituted C;-Cs alkyl.
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heteroatons (e.g., N, O, Sor the like) as part of the

aromatic ring, and typically having in the range of 3
W@ poHo1@80 car bon atons and "substituted heter or€TUSIV64/015239

refers to het eroaryl ene groups further bearing one or

[0028{) 4/ 1 : I@l%l%élﬁ})s ot %e %Ef%e%%g%eabmél% d% }Q@ﬁunds having a structure

corréab$iYe to Birfusa (IP: an oxygen-cont ai ni ng al kyl or
cycl oali group, as defined above. [0035] The phrase

"alkylanrdo" refers to an al kyl group, as defined as
above, which conprises -Q(C»NRZ ler ei ;neach Ris

i ndependent |y hydrogen, dt

heteroaryl, or @#e |ike.
enbr aces enbodrnen‘ R
fornms a cyclic strq§ 7N [0036] The phrase "am no"
refers to - NR2 whereg ‘%%h R is independently
hydrogen, akky®E cyé#cﬁ kyl, aryl, heteroaryl, and,
the like. Fuf gore, am no enbraces enbodi ment s
wherein R toegethier with N, forns a cyclic structure.
[ 0037] The phra@e "al kyl am no" refers to an al kyl
group, as defined as above, y).ch conprises an am no
group, as defined above [0038] The phrase "hal ogen”

refers to [ 0039] hrase "I i nker"
(0043} o < Additiong| Rohiemred amoRGiTy: e cLa Gogpumgs Py o a sructure

onnect two or nore radicals of
CO%&QQ%%% B}ﬁ&ﬂl %ggﬁtuted hydr ocar byl , het eroatom
cont ai ni ng substituted hydrocarbyl or substitut ed
het er oat om cont ai ni ng hydr qcar byl { %\
Representative |inkers |nc
-(C(R')Z),-, 'O"(Rg)(
-NH-(C(R)2)Z , -N=N-35
-0-¢(0Q-0-, -0-C(O-N

/ - rR‘°'>d

v GO . -0- O -,
-NR-C(OQ-, -NR-C(O-0,
“NR -C(O-NR -, -& O =-S5 0-0, .S CQO-NR -,
-S(0)-, -S(02 S(0)2-, -0 S(0)2-0-,
-0-S(0)2-NR -, eSO -, -0-S(O-0-, -0-S(O-NR -,
_0-NR -C(O)-, -0-RR -C(O-0-, -ONR -C(O-NR -,

“NR -OC(O-, -NR -0 C(O) - O (Il).

[0048] Further preferred embodiments herein include compounds having a structure

—

corresponding to Formula (IV):

R® y

@v).
[0049] Even further preferred embodiments herein include compounds having a structure

corresponding to Formula (V):
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“NR-OCO-NR-, -0-NR-C(S)-, -ONR-C(S)-0O,

-0-NR -C(S)-NR -, -NR-OC(S)-, -NR-OCS)-0,

WO DR4AMS( S)-NR -, -0-C(S)-, -OC(S)-0-, -0-C(BTFNR004/015239
“NR -C(S)-, -NR-C(S)-0, -NR-C(S)-NR -, -S5(0)2-,
-S-5(0)2:0-, -S-S(0)2- R -, -NRy-O-S(0) -

“NR-05(0-0, -NR-O NS -0 S(0) 2-,
“NR -O-S(0)2-0-, -NR-O 0)/ NR AR -S(O) -,
-0-NR -S(0) -0, -@yNR -S(@-RNR -, “g=KR - S(0) 2-0-

-0-NR -S(0)2-NR -, -O¢NR\-S(0)2-, -0-P(0)(R)2-,
-S-P(0)(R)2-, and NK -P(®D) (R )2-, wherein each R is
i ndependent |y hydrogehs==gubstituted or unsubstituted

al kyl, substituted or/ unsubstituted al kenyl,

substituted or un tituted al kynyl, or substituted

or unsubstituted L Eoal kyl, and z is 1-10. Preferred

enbodi nent s herei n Tteicl ude conpounds of Formula (1)

wherein Lc is -NH. 13 WO 20 110350

PCT/ US2004/ 015239 [0040] Enbodi nents presented herein
[OOSGF | udBsyeeiipe pasterraf edibsditnsts Gbgeindelude Bopourdididetingra structure

B, or B, together with C, forns a fused ring

00@3@@@%@)@?&“&?{ Biused systenms E~ Gl1-1 E_ G3G | /M

I /G M/IGGOEE\ /O I\/DGGGG E~- GG/G G MPGO

G E~\G- MB G include, [OGAl] The phrase "fused
ring system' refers to t 7%hree s that are
fused together e.g. bicycl trii i®aring
syst ens. Representa#rve fu ed ' i ng ens i ncl ude,
for exanple, naphthyl rbollnyl and the like;
and substituted ring ste such as bi phenyl,
phenyl pyri dyl , dlpheny erazrnyl and the like.
[ 0042] Preferred ment s here|n i ncl ude conpounds
of Formula (1) mher \D is 60- (R5d
R! N//
(VD).
[0051] Presented embodiments include compositions comprising compounds of Formula

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

-

and instructions for use.

IL PREPARATION OF COMPOUNDS

[0052] Presented below are exemplary general SCHEMES for the preparation of
invention compounds. Further details of synthetic methods are provided in the Examples
herein. Since compounds herein can be readily prepared according to procedures well known
to one of ordinary skill in the art, numerous methods, in lieu of or in addition to the synthetic

SCHEMES presented below, may be employed to prepare compounds herein.

[0053] Derivatives and chemically similar compounds within the scope of the instant
disclosure may be prepared by routine modification of the procedures provided herein using
the appropriate starting materials, the selection of which will be evident to those of skill in

the art.
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and d is 0-5. Preferred enbodi nents of each R5, when
present, are independently selected from hal ogen,
wGemgtiidssd ed or unsubstituted Cl-C5 al kyl, subBtT/U81084015239
unsubstituted Cl-C5 al koxy, substituted or

or
unsxbst! Biketk A1 YenteRb N Esss et eroaryl, o

or unsubstltut ed d-C5 al kyl or C3- Cl10 cycl oal kyl .
[005aDOdi OBMpEurls h@raﬁmwhhﬂarcompﬁlwaiﬁlrmdnmﬂmotsam“mznlemmletws 3)

together with R5, forps a fused NE
canheanenareshb e PRIBRINAE RO Eilogsnaied ketoing SPTAE Gl Taib S apprppriate
thlq\%lréa de f2a ccﬁg%ﬁﬁid Gfrorglg n?Q éséeng B7&] {REmS Q@I%Pe%{%ﬁﬁoﬁl of 2-

erein rnc oun (1) wherein
amidothiazole contpdants Kalepictesittelomein SﬁHEMETb nS€HtEME 1reay bbenanipulated
sel ected from 14 2004/ 110350 2004/ 015239 R3
to pyenREe NVRALQY ¢Qrapqypds Wfémﬁrfaﬁgéﬁa o (TR

include R3 s conpounds of Formul a (I) wherein Cis
[0044] Preferred enbodi nericsigMeal n i ncl ude conpounds
of Formula (1) wherein Bis G

[o]

Z=8or 0
ring A R® 7
" ring B/H/ + JR )i >_N
HoN N, nng D
halogen i \n‘ng D ring A—ring B
1 2 3
[0055] Alternatively, condensation reactions may also be performed with simple

thioureas, such as NH,-C(=S)-NH,, and varying a-bromoketone derivatives. As exemplified
in the route of SCHEME 2, the resultant amine (4) may be conjugated with a carboxylic acid

derivative comprising ring D (5) in the presence of a coupling agent to produce amide-linked

compounds (6).
SCHEME 2

f 3
0 )L R)[Z>—NH
ring A— ring Z=Sor0O ring A—ring B

1

4

' 1.
HO ring D
5
0 . .
(i) coupling agent
Rz )]\

rng D

N
| N/>_H

ring A— ring B
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-G (R2)b and b is 0-2. For instance, enbodinents of B

maybe selected from-N-N (R2)b , (RR)b, or (R2)b .
wopea/1p13sd er abl e enbodi ments  |1--CY include chapOsIwds015239

of Formula (1) wherein Bis selected from(R2)b N-N N

(R2)b "'t (RR2)b , or ; wherein each R2 is

i ndependent|y sel ected from hal ogen or substituted or

e me REETASATIDN ) SR MR ORE (BT ES

vvherelnAls T NNIII N Rl wherein Fis CH or N

[O%l Biéf@fa@%l I'Falcggﬁé)cg& H&B SdQvafivé Cfrlﬂﬁlllﬂig% LRRGHAOE 1 include -

stitute unsubsti t ut ed
brc(ﬁ?l@l(éﬁomldembatweES mmﬁ)m S(IHEME PBElowSRaNMiIngt &P30an appropriate

6 refer I nmbadi ted. .h | ud
kgD ReIoh s R g e RSP BRI SG t 0 Forml o
(II) H 3N(R2)bK(R5)d K E--E, GI~ E

SCHEME 3
Q O
ring A /“\ Br. ring A R®
™~ ring B CH,R3 e ™~ ring B

halogen

[0057] Thus, by varying the moieties for rings A and B in SCHEME 3, a multitude of a-
bromoketone derivatives can be prepared. For instance, a-bromoketone derivatives where
ring A is an imidazole derivative and ring B is a phenyl derivative (1a) can be prepared
according to SCHEME 4. Furthermore, SCHEME 4 can also be employed to prepare o-

bromoketone derivatives where ring A is triazole or thiazole derivative, for instance.

SCHEME 4

]
Q
H

Ri o, ~
R! H = Pl
N +
HO\B/©/|‘\ + (;ﬂ] OR . l X Rs <NJ

1 Rz
Aust. J. Chem., 1977, 30, 629-637
TL., 1998, 39 (19), 2041-2944 Chem. Pharm. Bull. 1998, 46(4) 623-630

CUMSE
D)*
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E (I1l1). [0047] Additional preferred enbodi ments
herei n include conpounds having a structure

we@ermaspendi ng to Formula (111): H R3 N nmss, \PCREP104/015239
(R5)d UO’N GE--EG E ESE (I11). [0048] Further

OB o gRE 0L et o LAE A, OB RUR N uc
plpe('a@ﬁlﬁ), dnd ﬁﬁgms Bpkdyl Bebvativelan be realily pte¥hred by bromination of

corresponding ketone.
C. PREPARATION OF THIOUREA DERIVATIVES

[0059] Thiourea or urea derivatives (2) are employed in the general condensation
reaction depicted in SCHEME 1, and can be prepared by SCHEME 5. Generally, urea
derivatives can be prepared by addition of an appropriate amine, such as an aniline derivative,

to a suitable isothiocyanate compound.

SCHEME 5
0
NH2 S
NCS + Cf _DIEA N NN
H N \\ /N
H
R4
Synthesis, 1988, 456-459 7
aq. base
DIEA= diisopropyl ethyl amine
H
[ NN e
[y
R4 S
8
[0060] Thiourea derivatives 7 or 8 are suitable for condensation with a-bromoketone

derivatives. Moreover, the corresponding urea derivatives of 7 or 8 may also be suitably

employed in the general condensation presented herein.

D. ALTERNATIVE SYNTHETIC ROUTE FOR PREPARATION OF
SUBSTITUTED AMINOTHIAZOLES

[0061] In addition to the general condensation routes depicted above in SCHEMEs 1 and
2, various substituted thiazole and pyridine derivatives may also be prepared using a modified

Suzuki coupling reaction as shown below in SCHEME 6.
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[0049] Even further preferred enbodi nents herein

i ncl ude conpounds having a structure corresponding to
wao-ornl@sq V) : 16 WO 2004/ 110350 PCT/ US2004/ 015PGPUSHRB4/615239

( RB)d N 10 (RR)b \-- G G E--EX ECE/ M [0050]

Especially preferred enbodinge%%?@g ei n include

conpounds having a structure pondi ng to Formul a

(Vl ) : H (E@boﬁi fLrQition: a—éuLiTZﬁé‘lZ/ (I:R@)Fd() wl(eBz)sbalo@n R) N E I R 4 N

( Vi ) . C-N bond formation: Pdy(dba)s / BINAP / Amine ((R'(R")NH) / NaOtBu ,
C-O bond formation: Pdy(dba)s / BINAP / Alcohol ((R'OH)/ NaOtBu s R

Br. S Br /
\ 7/ C-S bond formation: Sulfide (R'SH) / NaH Br. YM
. A

Rll

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

(Qg)n independentlyselected from
hydrogen, alkyl, aryl, heteroaryl and

\ OH heterocyclyl.
Suzuki Coupling: Br—{:\>—B< / K;CO3/ Pd((PPhs), yely
= OH

(Qo)n

> /\ Vs M/R'
~

C-C bond formation: SAME AS ABOVE
C-N bond formation: SAME AS ABOVE
C-O bond formation: SAME AS ABOVE

F\’\ (Tz)n
P R
/T s /  whereM=C,N,0,8
R =~ { 7/1\/1\ where P=C,N, 0

[0062] Aminothiazole derivatives can be prepared by modification of SCHEME 6 as
shown in SCHEME 7 below. Note that all conditions for bond formations in SCHEME 7 are
the same as in SCHEME 6.

SCHEME 7

C-N bond formation;
C-C bond formation; or
C-0b

1 R’
Rt R R R /
R , | / \ @ N S
/ C-N bond formation @QJn N S M ond formation / YNK
S 7 - P
Br\<\ ?/NK _— Br\(/\j \&Z/ \Rll R{ \@ \ﬁN R"
“~ S

whereM=C, N, O
whereP=C, N, O

, 8
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[ 0051] Presented enbodi nents include conpositions
conprising conpounds of Formula (1) and a
webenmaseut i cal |y acceptable carrier; and Kit SPCT/US2004/015239

conpr|5|ng conpounds of Forrmula (I) and instructions
el DS QENOAMLENG IR TGOS Ok TRENHEfbistas
pr eﬁeﬁ’sﬁ@m tion conpounds. Further details

of synthetic nethods are provided in the Exanpl es

herein. Since conpounds herein can be readily prepared

according to procedures well known to one of ordinary
[0063] | | iAm dshecta the invergioo isduapntio tmthqdﬁ of medulsting Af lgvels and

meiyio o iR iR GBS S A TR f Réing Gy unds having o
striR@file\R YRR dRRdo FagThBaVIY: Sim | ar conpounds wi thin

the scope of the instant “disclosure may be prepared
by routine nodification of the procedures provided

herein using the &pplepri-Bo-Let-deilayPaterials, the
sel ection of which will be evident to those of skil
in the art. 17 WD 2004/ 110360IPCT/ US2004/ 015239 A,
GENERAL CONDENSATI ON SCHEME [ 0054] Conpounds herein
andBharhacaienil eccepiabletshlis 20d erodrugthereafy shetetn:noi et i es
(3) can be prepared by conmbi ning an a-hal ogenat ed

ket Qs %dn\éﬁtaha %vh(eﬁ)oré%ﬁths ARvEBPEQRAAb&ed SlbsBti&PorOr
urea conpound : i nstance, a generalized schene

for pr epalna:hsbmtaﬂ‘ C}zloaﬂml stenocyebl.argohgetand, dysloalkylene,
(rjrgﬁ: gtjl(egth%ie?lrooctyfi Eerngp%f%? r%é]ﬁ‘iefoél%%g%?‘rggzng: by varying
{ : Rgﬁ ifa Rgﬁe o?ﬁfi mb&Ed substimbsier udsitsiiatdd cyéroatsylend3
heterocyclylene, arylene, or heteroarylene; or By, 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, heteroaryl, arylene, or
heteroarylene; and
L1 is optional, and when present, is a covalent bond or a linker;

each of Lp; and Lc; is independently a covalent bond or a linker;

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

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

A is optional, and when present is:

E
/

E’ \E

o/
E—E

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

more than four E’s are heteroatoms;
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ring B+ ), R HNNNring D halogen Z ring Dring
A -ring B1 2 3 [0055] Alternatively, condensation

WO e@atticsns may al so be performed with sinple PCT/US2004/015239
t hi oureas, such as NH2-C(=S) NH2, and varying

a- brono %n ea deri | Y ﬁtu‘?esd orﬁ@ Iﬂ{éﬁ{ﬂ?éd eﬁkﬁd ubisﬁtu‘i:%ﬁor unsubstituted

rout e of resu am ne

conj ugated w zillaerfyl (Sab;hmf&ﬂ bf:umbshtu’(éd Iaikyay] wbstltuted or
conmprising ring

agent to pr od‘@bﬁéb \gﬁl ‘éﬂkio?%é& Srt@%% ggﬂ‘?ﬁ;b?‘ﬁt%ﬁgbﬂ%dﬁ

f SS Bro rzl ng )&M? téd%é?lﬁﬁ%gﬁl??ed'la)l WééfoL%ﬂ)rsﬁf#éédD&ngsubsumted

0 (ii) coupli ml@gqﬂ],tor srbgtitied bt Ynstibstitmgd Bryly i ng A-

ring B each R! is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
amino, substituted or unsubstituted cycloalkyl, or substituted or
unsubstituted aryl;

or A, when present is:

ML

() y
[
M —_M
~u
wherein each M is independently selected from CR! or N, provided that no

more than three M’s are N; and

B1 is:

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

Ciis:
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6 18 WD 2004/ 110350 PCT/ US2004/ 015239 B. PREPARATI ON
OF a- BROVOKETONE DERI VATI VES [ 0056] Preferable
whadoagersas ed ket one derivatives enpl oyed i n SOMEIVESZ004/015239
i ncl ude a- bronoketone derivatives. As shown in SCHEME
3 bel ow, hrom nation of an appropriate alkyl ketone
results i ormati on of an a-bronoketone derivative.
SCHEME 3 o O rJi\n{kABZ ring ARs 10. ring B CH2R3
ring B --1Y aldgens [0057] Thus, by varying the
noi eties for #4 nd Bin SCHEME 3, a nultitude of
a- brono erivatives can be prepared. For
i nstance, &-bronoketone derivatives where ring Ais
an i mdazagl e derivative and ring B is .a phenyl
deri vat i VEierein &ys Sekstagdiqmm Bi5-aredp copsisting Pﬁ@ﬁ&eﬁaﬁh@ﬁd NR;
4. Furth . a 3.enpl oyed to
prepare gg‘%g%@%ﬁgﬁg‘@?@% ib?/grséﬁh’ere ring Ais
tri azol e Roris hjdragam, Baldgen, watistinged ramsibsitetad elkylSSHENRted or

4 + . .
19 ?7 035 Fg 2 5 ug s‘{itutedch%aﬁl(ytl suﬁs@itut%lofo\ 1l1Jr?stubsﬁ]tutegh areyT substituted

or unsubstituted heteroaryl, or substituted or unsubstituted alkoxy;

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

more than three M’s are N;

D, is:
E
s
E” \E
W/
E—E

wherein each E is independently N, NR, C, CR., S, orO provided that no

more than four E’s are heteroatoms;

or Dy is:

/M

(C)
N

\M/

wherein each M is independently selected from CR? or N, provided that no more than

three M’s are N;
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TL., 1998, 39 (19), 2941-2944 Chem Pharm Bull. 1998,
46(4) 623-630 Cu (Il) base R, , \ R R NDs 0 Y
W@G200R11035d R \J ' N Rla 19 WO 2004/ 110350 PCT/US2004/015239

PCT/ US2004/ 015239 [0058] a- bronoketone derivatives

o A L . DKEL
o1 perk i sbeidtAfly SRS St Rh Mloadh Blbsfied
readi |y phapstietedalkyll abstitatedon uadubstimtsdeaipant)isobstituted or

ket one.

C. PREPARATI ON. OF THI OQUREA DERI VATI VES [ 0059]

Thi our ea ussubstitiedpdkynyhisnbEuted pr usubgHpied atkexysubpiguted or

gener al

and can be prepare

GRNASARAL eg)awﬁ%gﬂ%% %‘eﬁﬁsﬁgftiﬁeéﬁgﬁ%y&e, substituted

nerally, urea

deri vat i vesnamstifoedpirdparbetitubed caddsubistitutal heeroaryl, or substituted or
appropriate _amne, such as an aniline derj ah{i \{e,, to
glkylamino;

a suit aquES‘i]@BFﬁ‘?db%?i&ﬂaqréub%WS@l H’d‘.msgbﬁ%g

L1, when present, and each of Lg; and L¢; is independently a covalent bond or a

[0065]

linker selected from the group consisting of -C=C-, -C=C-, -(C(R’)2)-, -O-,
-0-(C(R")2)z, -S-, “NR’, NH-(C(R")p)z-» -N=N-, -C(O)-, -C(O)NR”-,
-0-C(0)-, -0-C(0)-0-, -0O-C(0)-NR’-, -NR’-C(0O)-, -NR’-C(0)-O-,
-NR’-C(0O)-NR’-, -S-C(0)-, -S-C(0)-0O-, -S-C(0)-NR’-, -S(0)-, -S(0);-, -O-
S(0),-, -0-S(0),-0-, -0-S(0)2-NR’-, -O-S(0)-, -O-(0)-0-, -O-S(0)-NR’-,
-O-NR’-C(0)-, -O-NR’-C(0)-0-, -O-NR’-C(0)-NR’-, -NR’-0-C(O)-,
-NR’-O-C(0)-0O-, -NR’-0-C(0)-NR’-, -O-NR’-C(S)-, -O-NR’-C(S)-O-,
-O-NR’-C(S)-NR’-, -NR’-O-C(S)-, -NR’-O-C(S)-O-, -NR’-O-C(S)-NR’-,
-0-C(S)-, -O-C(S)-0-, -O-C(S)-NR’-, -NR’-C(S)-, -NR’-C(S)-O-,
-NR’-C(S)-NR’-, -S-8(0),-, -S-S(0),-O-, -S-S(0),-NR’-, -NR’-0-5(0)-,
-NR’-0-S(0)-0O-, -NR’-0-S(0)-NR’-, -NR’-O-S(0),-, -NR’-0-5(0),-O-,
-NR’-0-S(0),-NR’-, -O-NR’-S(O)-, -O-NR’-S(0)-0-, -O-NR’-S(O)-NR’-,
-O-NR’-§(0);-0-, -O-NR’-S(0),-NR’-, -O-NR’-S(0);-, -O-P(O)(R’),-,
-S-P(0)(R’),-, and -NR’-P(O)(R”),-, wherein each R’ is independently
hydro gen; substituted or unsubstituted alkyl, substituted or ﬁnsubstituted
alkenyl, substituted or unsubstituted alkynyl, or substituted or unsubstituted
cycloalkyl, and zis 1 to 10.

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

Lc, is -O-, -S-, -S(0)-, -S(0);-, -NR’-, -C(0)-, -(C(R")2)-, or -C(S)-.

[0066]

More preferable embodiments herein include methods of modulating A levels

and methods for treating a disease associated with aberrant AP levels using compounds

corresponding to Formulas (II), (IIX), (IV), (V), or (VI).

[0067]

The phrase "amyloid-beta" or "AB" refers to a peptide from a human or other

species that () results from processing or cleavage of an APP and that is amyloidogenic, (b)
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Synthesis, 1988, 456-459 7 aq. base DI EA= dii sopropyl
werdyhiissne H N\ NHZ R4 S 8 [0060] Thi ourPEI/US2004/015239

derivatives 7 or 8 are suitable for condensation with
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tymellgnd (A ASEREMERGAS Bewgh At50a é&%@s crsehoR poapp g pgint, which

o IR 0 A0 R Bl E0E 0 i s .
AﬂaaZAﬂma)aadA[Bnmsbmamm ((R (R')NH) / NaCtBu

[0068] AP peptides can be produced in an amyloidogenic APP processing pathway in
which APP is cleaved by B-secretase (BACE) and one or more y-secretase activities. AP
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. P05067). Generally, as used
herein, "AB" includes any and all AB 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 (AB38), 1-
37 (AB373, 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.

[0069] The phrase "amyloid precursor protein" or "APP" refers to a protein that can be
proteolytically processed or cleaved by one or more processing or cleavage reactions to
produce 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
ekample;APP embraces APP695, APP751, and APP770. Other isoforms of APP include, for
example, APP714, L-APP752, L-APP733, L-APP696, L-APP677, APP563, and APP365.

[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 (Val717Leu), Val717Phe, Val717Gly, Ala713Thr, Ala713Val, the Austrian
mutation (Thr7141le), the Iranian mutation (Thr714Ala), the French mutation (Val715Met),
the German mutation (Val715Ala), the Florida mutation (Ile716Val), Ile 716Thr, the
Australian mutation (Leu723Pro), the Flemish mutation (Ala692Gly), the Dutch mutation
(Glu693Gln), the Arctic mutation (Glu693Gly), the Italian mutation (Glu693Lys), and the
Towa mutation (Asp694Asn), and the amyloidsis-Dutch type mutation (Glu693Gln). (All

numbering herein is relative to the APP770 form).
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Br S Br CO bond formation: Pd2(dba)3 / BI NAP /
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W(SmomlﬂBS((R' SH) / NaH BrS\ \ N N R' where M EBCTUSNN4/015239
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oD S A g
delétlcﬁ'ﬁs dr@%t%@ T 18 thHsofofMB3 Beddfib& alove, 4nd APP pﬁoté‘}lns from
bond formation: SAVE AS ABOVE C- N bond

hummsnmdl aher spaveE. ASlam@\specific ofumtissbeaified, PP whgrusad herein

gerw:fa@}/feregrs: go%)y,\af,nd &EI{F mtsdg 64211 r#hn%lj\%ﬂgézut Plluta%ong frém qu species.

derivatives can be prepared by nodification of SCHEVE
[00G2RS  The phrase “amyloid precursor protein fragment” refers to any portion of an APP

that can be processed or cleaved, by one or more processing or cleavage reactions, to Af.
Amyloid precursor fragments of APP generally contain either a beta-secretase cleavage site
which, when cleaved, generates the N-terminus of AP, a gamma-secretase cleavage site
which, when cleaved, generates the C-terminus of Ap or both a beta- and a gamma-secretase
cleavage site. Exemplary amyloid precursor fragments include the APP C-terminal
fragments designated C99 and C89, as well as portions thereof lacking some or all C-terminal

residues that normally reside in the cytosol.

[0073] The phrase “source of amyloid precursor protein (APP), amyloid precursor
fragment thereof and/or 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 body fluid, or extract thereof), a cell (such as a primary cell or

cell line, or extract thereof), extracellular medium or matrix or milieu, or isolated protein.

[0074] The phrase “modulate” or “modulating” with respect to A level, refers to a
detectable increase or decrease in the amount of at least one species of AP peptide (such as
APB43, AB42, AB40, AB39, AB38, AB37, Ap34, 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 AB42 to AB40); a detectable increase or decrease in the
amount, or relative amount, of AP in a particular form (such as monomeric, oligomeric, or
fibrillar form; in solution or aggregated in a plaque; in a particular conformation; etc.); and/or
a detectable increase or decrease in the amount, or relative amount, of AP in a particular
location (such as an intracellular, membrane-associated or extracellular location, or in a
particular tissue or body fluid). In preferred embodiments, modulation is detectable as a
decrease in the level of AB42 or AB40, or an increase in the level of AB37 or AB38.
Modulation of AP 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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shown in SCHEME 7 below. Note that all conditions for

bond formations in SCHEME 7 are the sane as in SCHEME
WG2200SCHBME 7 ' R C-N bond formation; R R \' BCT/BS2004/@5239

bond fornation or \' (@)n NBr. S~ CN bond formati on
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At IO S L —
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sopha pfrAEBuamylaid preewseftagnicat %ratetoﬁ amb(ﬁnAﬁromdmug@ of BACE activity,
esent

thdy 1% Gy SE St Al ca Do Bl B psy o B o Pttiaty by

thé}%{ﬁéuﬁ@&i/bmpﬁ?ﬁa@tﬁ@&i&ﬁlhiékratl@{ ¥ the B&HBERAT. YA source of APP, amyloid
cycl oal kyl ene, heterocyclylene, arylene, or

prévatser ﬁ'aglylbmnh;:reaﬂandéoraﬁ thatis@rtisstiex ilﬁ.mmtre@ or cell can be contacted

Wlﬁg‘? ‘2‘%":’5‘{’; i 3f°g rﬁégfplélﬁy S};eljll?‘u Paqﬁloﬁé? lg? gc‘lgk oF g’intg ItheBcP’lture medium. A
sotR86F R8P, Whiiddrectli8b Baghhent thereof and/or A that is a fluid, such as

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

compound with the fluid.

[0076] The phrase “treating” or “treatment” refers to any manner in which one or more
of the symptoms of a disease or disorder are ameliorated or otherwise beneficially altered,
whether in a permanent or temporary manner, which can be attributed to or associated with
administration of the compound or composition herein. The term encompasses any
pharmaceutical use, including prophylactic uses in which the development of one or more of
the symptoms of a disease or disorder is prevented, delayed or reduced, whether in a
pérmanent 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 AP production, catabolism, processing and/or levels.

[0077] The phrase “disease associated with aberrant AP levels” refers to any condition
characterized by an abnormal amount of at least one species of AP peptide (such as A[343,
AB42, AB40, AB39, AB38, AB37, AB34, 11-43, 11-42, 11-40, 11-39, 11-38, 11-37, 11-34,
etc.); by an abnormal relative amount of different species of AP peptides (such as the ratio of
AB42 to AB40); by an abnormal amount, or relative amount, of AB in a particular form (such
as monomeric, oligomeric, or fibrillar form; in solution or aggregated in a plaque; in a
particular conformation, etc.); and/or by an abnormal amount, or relative amount, of Af in a

particular location (such as intracellular, membrane-associated or extracellular location, or in
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fused ring system Cl is a five or six-nmenbered
substituted or unsubstituted aryl ene or heteroaryl ene;

w®200uAa1@56 i ve or six-menbered substituted or PCT/US2004/015239
unsubstituted aryl, heteroaryl, arylene, or
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alt%rﬁ(g}slsf)ﬁnﬁu"t%s’d&%r unsubstituted al kynyl, substituted or
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dementias or traumatic conditions. Exemplary neurological disorders may include diffuse
Lewy body disease, Pick's disease, multisystem degeneration (Shy-Drager syndrome), motor
neuron diseases including amyotrophic lateral sclerosis, degenerative ataxias, cortical basal
degeneration, ALS-Parkinson's-Dementia complex of Guam, subacute sclerosing
panencephalitis, Huntington's disease, synucleinopathies, primary proéressive aphasia,
striatonigral degeneration, Machado-Joseph disease/spinocerebellar ataxia type 3 and
olivopontocerebellar degenerations, Gilles De La Tourette's disease, bulbar and pseudobulbar
palsy, spinal and spinobulbar muscular atrophy (Kennedy's disease), primary lateral sclerosis,
familial spastic paraplegia, Werdnig-Hoffmann disease, Kugelberg-Welander disease, Tay-
Sach's disease, Sandhoff disease, familial spastic disease, Wohifart-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
intravertebral lesions (including, but not limited to, contusion, penetration, shear,

compression and laceration).
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unsubstituted aryl; or Al, when present is: MoM MM

M M wherein each Mis independently selected from
W@E@Rb401038) provided that no nore than three M BCHDS20bY/015239

and Bl is: /GG GG wherein each Gis independently

IV eac AR B P PRI T oG cgen. —

hal ogen, substituted or unsubstituted al kyl,

[0099PSt i Cehfbulds dﬂﬂ%ﬁfpbéiﬁ@ﬁs%’f_ t8t kRt investsit by b&dsedrto treat or

unsubstituted al kynyl, substituted or unsubstituted
amelidrateys, vasighsef disardets. Sempasndssand compdsiipngthaiaipbe used in

oL A L G U
tisdRe 1. $JB2AR HoP Ad 8@ geti ativedisottiers] farticular peripheral organs for other

amyloidogenic conditions), and reasonably low toxicity. Those skilled in the art can assess

compounds described herein for their pharmaceutical acceptability using standard methods.

[0080] For instance, compounds of the instant invention can be used in the treatment of
cancer or other diseases characterized by abnormal cellular proliferation, inflammatory
disease, bacterial or viral infection, autoimmunue disease, acute pain, muscle pain,
neuropathic pain, allergies, neurological disease, dermatological conditions, cardiovascular
disease, diabetes, gastrointestinal disorders, depression, endocrine or other disease
characterized by abnormal hormonal metabolism, obesity, osteoporosis or other bone
disorders, pancreatic disease, epilepsy or seizure disorders, erectile or sexual dysfunction,
opthamological disorders or diseases of the eye, cholesterol imbalance, hypertension or
hypotension, migraine or headaches, obsessive compulsive disorder, panic disorder, anxiety

disorder, post traumatic stress disorder, chemical dependency or addiction, and the like.

[0081] Compounds provided herein can also be used to prevent or treat amyloidoses.
Amyloidoses include all conditions in which deposition of amyloid in the brain or periphery
is a characteristic, including amyloidosis associated with rtheumatic diseases, idiopathic
diseases, inherited conditions, inflammatory conditions, 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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wherein J is selected fromthe group consisting of

CR3, 0, S, N, and NR each Kis independently N, NR,
wW@2000n18RB; R3 i s hydrogen, hal ogen, substitutRdI/v82004/015239

unsubstituted al kyl, substituted or wunsubstituted

V. Clne AN R A bR BB cr oaryi, or

substituted or unsubstituted al koxy; or ClL is: p
wherein each Mis independently selected from CRl or
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each Mis independently selected from CRS or N,
corppesitiateer miabe prmbipedwithgther psiivedngredicgise N 24 WO

2004/ 110350 PCT/ US2004/ 015239 each R5 is

[Odgﬁ © p.eﬁ!‘ﬂg gfcljlla¥e Eﬂ‘la‘f‘rﬁ &Qtigilggé@%ﬁi@? ?zﬂ ¢ lgﬁlrsoﬁ)eaﬁllg C?alé Prepration that is

ubstitu or ‘unsubstitu substi t ut
apptlﬁﬁﬂilabs fortuse @da pharamnyéuticsldpplicdtione Phermacentesblytacteptade salts

N TG T T T A T T
amBloni ARSb iR aESBEARNE S el kSR hES Uih§nediamine, N-
methylglucamine, procaine, N-benzylphenethylamine, 1-para-chloro- benzyl-2-pyrrolidin-1'-
ylmethylbenzimidazole, diethylamine and other alkylamines, piperazine,
tris(hydroxymethyl)aminomethane, and the like; alkali metal salts, such as lithium,
potassium, sodium, and the like; alkali earth metal salts, such as barium, calcium,
magnesium, and the like; transition metal salts, such as zinc, aluminum, and the like; other
metal salts, such as sodium hydrogen phosphate, disodium phosphate, and the like; mineral
acids, such as hydrochlorides, sulfates, and the like; and salts of organic acids, such as
acetates, lactates, malates, tartrates, citrates, ascorbates, succinates, butyrates, valerates,

fumarates, and the like.

[0085] The phrase “prodrug” refers to a compound that, upon in vivo administration, is
metabolized by one or more steps or processes or otherwise converted to the biologically,
pharmaceutically or therapeutically active form of the compound. Prodrugs can be prepared
by modifying functional groups present in the compound in such a way that the modifications
are cleaved, either in routine manipulation or in vivo, to a compound described herein. For
example, prodrugs include compounds of the present invention wherein a hydroxy, amino, or
sulfhydryl group is bonded to any group that, when administered to a mammalian subject, can
be cleaved to form a free hydroxyl, free amino, or free sulfhydryl group, respectively.
Representative prodrugs include, for example, esters, enol ethers, enol esters, acetates,
formates, benzoate derivatives, and the like of alcohol and amine functional groups in the
compounds of the present invention. By virtue of knowledge of pharmacodynamic processes
and drug metabolism in vivo, those of skill in this art, once a pharmaceutically active

compound is known, can design prodrugs of the compound (se, e.g., Nogrady (1985)
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heteroaryl, or substituted or unsubstituted am no, or
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preyienis aerernal ivsateeanecPrRerR of Hersyrptomy af 41W§q8§r@éﬁ0ﬁfgers to be treated.
conmpounds corresponding to Formulas (I1), (111),

[O(StiSY) ' (ﬂa)ne Qﬂlb&}{llr)ent, the compositions are formulated for single dosage
administration. To formulate a composition, the weight fraction of compound is dissolved,
suspended, dispersed or otherwise mixed in a selected carrier at an effective concentration
such that the treated condition is relieved, prevented, or one or more symptoms are

ameliorated.

[0089] The active compound is included in the pharmaceutically acceptable carrier in an
amount sufficient to exert a therapeutically useful effect in the absence of undesirable side
effects on the patient treated. The therapeutically effective concentration may be determined
empirically by testing the compounds in iz 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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[0067] The phrase "anyloid-beta" or "AR' refers to a
peptide froma human or other species that (a)
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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 resulting mixture may be a
solution, suspension, emulsion or the like. The form of the resulting mixture depends upon a
number of factors, including the intended mode of administration and the solubility of the
compound in the selected carrier or vehicle. The effective concentration is sufficient for
ameliorating the symptoms of the disease, disorder or condition treated and may be

empirically determined.
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exanpl e, APP714, L-APP752, L-APP733, L-APP696,
L- APP677, APP563, and APP365. [0070] APP al so

w0 p@kadsso al | i sof ornms contai ni ng nmut ati ons f oREMUS2904/015239
famlies with AD and other anyl oidosis conditions.

100585 G RO R L RASBTS SRATT B or R Ry gy to humans and

anifdI SR &Y@Jﬂa?ﬂaé%ﬁeh dNEbIkRM @@es Eﬂl‘l Pbﬁﬂers granules, sterile
(Val 717Leu), - Val 7I'7Phe, Val 71 7 3Thr

paréhie7] 3blations mwmxonmndm@mbﬁnqmﬁumwsm; ang [gg-water

m(l»ifgcrr}llf %gwgl{urgn?é él{qﬁigfe-rh }}ft %o%le o&ﬁ{{@ﬂ&%?&h? Eally acceptable
deﬁbd@fv’eﬁﬁxef@é‘faﬂ“h@ﬁha(dﬂa@&llﬁb{@} therapbticall§ Ebtive ddigpounds and derivatives

Australian nmutati on (Leu723Pro the Fl em sh nutatlon
therg {269 2Epyg emboriment ek andip {eehicmyt-dospge forms or

s
mt%ﬁt Iéiég,{%é t?}rﬁso r‘%&?ﬁlg&%@g As nlbst%g ellehfall(eZég'Q %d;éé@fc)aﬁy dlsgrete units
suitdbte frMhmiad ahé afduial bultjypeaniifaakaged ifdivid6SBANy kn(Mh fin the art.
nunmbering herein is relative to tfl}ﬁ@APP??O f

Eagipugipdaseicontins srreiciastned oupgtiteot thetheigpettics ?ltY@FHYe compound
Sufg@%% to J#é&% c}h{e AGired %r@ﬂeﬁﬁg éﬂéct Clﬁ'ysﬁicmtl@ﬁ vAfFhe Eediﬁ‘%@

: etions stitutions relative to the
phirspicoutival claser, lvbladle@b dileent AfwchmARE ¢frumitedass fdmmsrimclude ampoules and

Sylgﬁ Q?Sl‘il ggl?"laﬁfgf f ¢ Iég%lﬁgggqﬁulg% nﬁpgldlfoéec f,olé%g Er%aqryrgg administered
in ﬁﬁé’tw‘%@ dy ﬁhﬂuﬂl&oﬁl@feﬁﬁ RimfMihle-dekd Rorlis Wpﬁtﬁ@h‘tty of identical unit-dosage

tions, fromany species. [0072] The phrase

foﬁxmnalck:agetdmn esmgkmontaﬁmﬁrew be fdraigistered iy @E@g@tedmnar@pse form.
Bl R e b B e RS ST ln SR g voues of

pirfdé Sr gal ORY. | 1 e A0 EKIBIeSRse foratiER Mg iple oAdhitGRB& whitl are not
cont al n either a beta-secretase cleavage site which,

seguagaiedingmekegingiener ates the N-terminus of A(3, a
ganna secretase cleavage site which, when cleaved,

%i;agg‘i‘%&elhﬁa&“ t@aﬁg%dﬁ m@Ja%leé( %&Rmﬁs RSt For eaf'aglpPe be

ase eav ny [ Oi

prﬁfa%ﬂtﬁysdiésoﬂﬁﬁgrms’ﬁeﬁmy Of oitlervtibemMARR: 6h heive cbaipound as defined above
fragments designated C99 and C89, as well as portions
and et PharsiecsHiicabatnRisAn o certesrseh at 1O el v alHaaline,

aqBu Akt Yode eS8 ol, BlyeBR, GMAREAnd the like, to thereby form a solution or

suspension. If desired, the pharmaceutical composition to be administered may also contain
minor amounts of nontoxic auxiliary substances such as wetting agents, emulsifying agents,
solubilizing agents, pH buffering agents and the like, for example, acetate, sodium citrate,
cyclodextrine derivatives, sorbitan monolaurate, 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, 1975.

[0100] Dosage forms or compositions containing active ingredient in the range of
0.005% to 100% (wt%) with the balance made up from non-toxic carrier may be prepared.

Methods for preparation of these compositions are known to those skilled in the art. The
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[0073] The phrase "source of anyloid precursor protein
(APP), anyloid precursor fragnent thereof and/or A(3"

WO 2§0en$036@ any in Vvivo, ex Vivo or in vitro subPGI/HRINe4/015239
contai ning APP, anyloid precursor fragnent thereof

coffPismfitsd s ionf RGVaoRaiva 0§ R 470 355 G iy in one

emBodMeIn€ 010889 (Ri%) Rk dnotier SaibBl@nent Ne188%4 @Gr)such as a
tissue or body fluid, or extract thereof) a cel

(such as agﬁrlnarﬁ ceII or__cell or extract

At he (EHYPOSELIONS B OBA%QWSTR—M?@NX or nilieu, or

i solated protein. [0074] The phrase ' m)dul ate" or
[OIAﬁ?dm @r?@ihﬂ%&ﬁti&ﬁ%@%&: oS e tﬁ‘éf%l)hd 6f Bqi@. The solid dosage
etectab I ncrease or decrease in the a unt %f at
forlnesces¢ tabieds, spEsolessgrafiulég, angd bplkipdey desuThpaof o4dlets include

cogég’eggzed @%?\’@gle fﬁ\%339s aliﬁt?’aégts vei;)l%}? g@@ gt?égfe}"l%lcggt%d s%l}gaégdated or
ﬁhﬁ%eehaeaﬁulee KA oFIRFH Fg@aze dagsm&e whele %Mﬁﬁ?es%ﬂ@ WBlvders may

of different spécies of ti des (such
be peaviidedah nog-34feriescont Qmef)fervescctétfemn afithéhe mm@agfeormf other

. decrea t t, rel ative amount, of A(3 in

m%e‘ﬁsl?etffﬂ&%‘f’%};o &’8?%%5[@ TR al?mnorrerl c, oligoneric, or
fibrillar form in solution or aggregated in a plaque;
in a panticul ®olidesinpbsitbnsofor oel adninisadonr a
detectabl e i ncrease or decrease in the anmount, or
relative ampunt, of A(3_in a particular, | ocat j on

[0%Q2hch 4 certrin pmbadisents) the formuppions aresoligdosigsfopps, in one

| o )
B LOGA o SELAL e, BREAEE MoBtyd SHELES camcoin
onelet motad the fsilosvingl apretises, oncéthpoundy ef a sifmim: 3diromn binder; a

340, t | | f 337
o5 ACTBFRLS ENEROF B MRAHUBE BV e RIS RO gheaVrieaing agent; a
ﬂabbfn gleﬁP ra%ﬁné’%%e%? Gheaseic b .attﬂlf;5 hEPsS Elm Lty EQaﬁ?le@Bf binders
0% 20% % 40% 50% 90% or nore

1ncﬂllr® rammystalhne gellulBe 2004 frage3md, E@d’dsgsam@anmmmucilage gelatin
| ative amou (Ssec:les of..to
sofyfiofy efEsEe P BImBFAApS B Srn RVt PueGdpafigreh pase
Lub8¥&lts inMRidu ks, iseiclE RhgaBsidh or BEICRAS SteithtedBR6SREEN ahdbtearic acid.
is a statisticall é}SI gni ficant di fferencé relative to

Dituentsrindlede fayexhepls, lacfaae #8¢rovth stapth; kaelin, salhmaanmitakend dicalcium
phé%)&lg{esGﬁiganqg in%ﬁlld@gbtllt%eon {:ed% | c%ﬂbld% élﬂgon giox1 gt b\fsmtegratmg

agents include crosscarmellose sodium, 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. Wetting agents
include propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate
and polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats, waxes, shellac,

ammoniated shellac and cellulose acetate phthalates. Film coatings include
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indirectly, two or nore substances. Contacting may

occur in vivo, ex vivo or in vitro. A source of APP,
wa@egosoi@spr ecur sor fragnment thereof and/ or A( 3POF/US2004/015239

source of BACE activity, that is a human or ot her

be t act d W t 0
s e e T L T
celbiflBRO4EBte phiBasece of APP, anyloid precursor fragnent
thereof and/or A(3 that is a tissue, tissue extract or

cell can be contacted wth, a conpound, for ex l e,
[0303] nt ﬂ@@@emm@ﬁn%m phamgertisatyasaspigb bleidsrizaivethgieot, could be

prc{(ﬁgé(ﬁ glltjlr ??? E)Ed%gc%s it %‘&‘4 ﬁ’i‘s (icﬁfce%{ér%ﬁ%eﬁﬂ' FIE/bmach. For

ereof
exanpleathe chmk)amlmedaﬂlm foonulated it an eaetie doatingttha maintains its integrity

npoun for exanpl e,. adm t.he ound wi t.h
in G S mes TBE e erbomn e e s R mey o
be ff&frﬁﬁéte& % ai%lﬁamﬁ%tn i WRhGB 0P BePiucRhSedibht. t hE
synpt ons of di sease or disorder are aneliorated or

ot herw se benef|C| ally altered, whether in a
[010:4] man 8Wherothe desago maﬁ;fommrﬂeqapsm| 1t:¢ﬁncczmtm impddifipy teamaterial of

or ,associ at.ed w d th
thebea it t (RO HEFERE: Fraererh Dhabfidh sbafsFpTBH can contain
vaRO& STB&GaH Rk whSeh mbdi6y) e ipRYsiod] ey bRGE idesdge @@it] for example,
whi ch the devel opnent of one or nore of the synptaons

cogings of sugsagnd etheripniericigentss Theeompperils caa jalpp bg agministered as a

coéa%gﬂ«% f mWH%hﬂ%Psﬂeﬂm? Cf@/ﬁ.{ n'gx{&?%tss spLinkle, glgﬁ:% %WQ@J like. A syrup

maB0EnkHis lif alldidon tothe bbtyvecompoahds, iicrodemsarswerteaitigreeit and certain
of the invention, treatpent enconpasses any

proseratiiese dyescar colosings anhflplivds herein for treating a
di sease or disorder characterized by altered or

[Oftﬁj rr anltb[e%g%fﬁ'@ﬁﬁﬁﬁfs'cgﬂ alsb’ g%lﬂ%d with oBe? Q&5 Iﬁ&eﬁﬂg k@ich do not

el s hrase "di sease associated w t
1mpb)ﬁ thieedesirdd Sctionyed with meferats that sapylementcthe desired actlon such as

aniigite; 08 Slnck i canfuBiteer (Lt S Ingegiont i eSO y9nG,
phﬁjﬁgc%utuﬁﬁﬁ%gcepﬁ[b@e’ggenvﬁﬁ%heﬂe%f éégdeséﬁbéhzherélﬁ ﬁ?%hel tos&ntrations,

etc.);, by an abnornal ative
upatmabmt 9<81% bly Weghtenfths peliviedngistlien @apbpitcllsd( such as
the ratio of A1342 to A( 340) by an abnornal anount,

AEE TSI W EN N T -
bySRb4&LIFRRI10N tRISE BORE&T0 |nﬁbcﬁfypir%qst@m dissoRution of the active ingredient.

Thus, for example, they may be coated with a conventional enterically digestible coating,

such as phenylsalicylate, waxes and cellulose acetate phthalate.
2. Liquid compositions for oral administration

[0107] Liquid oral dosage forms include aqueous solutions, emulsions, suspensions,
solutions and/or suspensions reconstituted from non-effervescent granules and effervescent
preparations reconstituted from effervescent granules. Aqueous solutions include, for

example, elixirs and syrups. Emulsions are either oil-in-water or water-in-oil.
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particul ar conformation, etc.); and/or by an abnor nal
anount, or relative anmount, of A(3 in a particular

wo omatiismo (such as intracellul ar, menbrane- assPCT/a8mA4/015239
or extracel | ul ar I ocati on, or in 28 WD 2004/110350

/ US2004/ 015 | a sue or .body, fl uid
A W A e A
acée%fd’[‘i‘}e @a?ﬁ'é@ Rusdd( i3 eBidlds Hﬁ:ldd%'s@lvbﬂt@ $yaups £8kehdenBatetl Rgieous solutions

IS a normal, non-di sease state. Diseases and
of disegargler sxahple swewse,20d iRy contait @ preapryativsy dinsergylgion is a two-phase
sy%%%g}ﬁ\@&/ Inch#ohe 12%5(1t1d 1%'2195[;) &i?n t%r %ﬁgopﬁﬁagiaglﬁ‘?%@%ﬁuoughout another
ligdids %ﬁﬂna&uﬁéal@ﬁacb@bablb @ﬁﬁeﬂhﬁ&ﬁﬁﬁamulﬂbﬁ@ﬁxﬁ&ﬁh%ueous liquids,
supranucl ear pal sy, Hereditary Cerebral Henprrhage
el FyinEaaealsheE Deeserveves. Wénqlmmpbynna@wg@}la|acceptable

su?p%{lil?lkq %{19 W%&%mﬁhﬁﬁ gﬁh# P&g%ﬁ%ﬂé% bstances used in non-

effervekbdetie gﬁﬁﬁl&ﬁ;ds befreobnﬁatniem inta aqudlchﬁ*a]s@)sagesﬁmmahmﬂlde diluents,

W th aberrant j)vel S, such as AD..  Conpounds o&_ tflF
swigpleash ang W\?téwg.agﬁnt& mapgBacey Al ag?f‘éaiaéﬁe saps Stangefsed i ¢ fprvescnt
?egt toldetebiidiifged RtoPd %ﬁﬁ‘Bra‘P Hoda@e 36, i1@dedrganic acids and a

con itions associ ated th alte ed A(3 productl on,
sofiick bf tarban dmkidenCdiepog iand ﬂmornlggxgantatarmedmdalb of the above dosage
cl earance, or any altered isofonn of A(3. [0078]
foiiSef er abl y, conpounds of the present invention can be
used in the treatnment of neurol ogi cal disorders,
[0109G! Udigagydatk inflalle biyBirie dorbRol) ethiyPslieaiR) @hdkiip. Examples of
condi ti ons and otheéf denentias or traunatic
prmwdtlt’@Sdn@ludEgb’nmra metind gné prapylnarabgh stsngeie goigagodium benzoate and
de d e | e b e .
aldgfft, FSGuplshotBunaiRbls SR MPEATE ntlefots T iR Bray ot and
coﬂ&i@é%otﬂlEMﬁﬂ@s dfeeduldfyings epRUBLACHRE gelhtai atadia, tragacanth, bentonite,
sclerosis, degenerative ataxias, cortical basal, )
and sefardari sush, as RoBOPEGRY pRGIPritanaReRralete oTHSPeding agents include

soﬁ&ﬁ{gaﬁ%cti%ﬁfeslﬂli}gcﬁﬁio%é %SH% Jﬁ%ﬁ&ﬂﬁ? R}%%ﬁr}l'aﬁd acacla Sweetemng agents

I seas€ el nopat
inglideie st vSr@hgstain arﬁltamﬁctlﬁijwwnmge@em rsadih macchann Wetting

Machado- Joseph di sease/ spi nocer epel | ar at axi
agghiE IBideRspR RS b E1anaricgaigetrs € iq1 ARoolests, %éféﬁﬁsw%lycol
m&fbﬂtﬁ{l‘t& an dpgllgﬁno i\ 1 g RULRST etft O?éﬁh‘éj&k?&g PRl @itﬁéf and tartaric acid.

spl na nuscu atrophy (Kennedy's
Sadicee aﬁe@rbomdlounieyndlwieesrodiunsbicenboaats and sodium carbonate. Coloring

agents include any of the approved certified water soluble FD and C dyes, and mixtures

thereof. Flavoring agents include natural flavors extracted from plants such fruits, and

synthetic blends of compounds which produce a pleasant taste sensation.

[0110] For a solid dosage form, the solution or suspension, in for example propylene
carbonate, vegetable oils or triglycerides, is in one embodiment encapsulated in a gelatin
capsule. Such solutions, and the 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.
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fam lial spastic paraplegia, Wrdnig-Hoffinann
di sease, Kugel berg- el ander di sease, Tay- Sach's
W(alrzm)_e/aﬂsso Sandhof f di sease, fam lial spastic dPCHEEHSBN4/015239
Whi fart - Kugelberg Wl ander di sease, spastic
S'i
018 o AR EHaY S5 ARF 5Het: 5O ik ABhuiations ray b prepared by

dlsglﬁﬁg ot ﬂisﬁérsn}lg Klﬁ&)actl@e bsmp&md- dBtsakh ussd:gtab&:cbl@ ghyeels, triglycerides,
di sease uru and fatal famli [ [

|
proaglém glygeleasteaeirehi PTaPYpee @E‘Pfé%ates o Bﬁ%ggnﬂ%%affi?fﬁé‘% pyeapsulating
the%e Osvlutiohd %)E &?ens\fﬁﬁ‘iﬂ 'halfg ﬁ%Hﬁ%&laﬁn cpduldgRUNNONRY TRHIIET

Seaseé er' s di seas denentia of endocrine
formiulatehaelvde tiorse getrfprthl @ntif. Patenf Nhe RE2A8 3 rand ;36 8,603. Briefly,

such oIS Bee bR 1 O LR (RSPt (ofboupd prpvided
heﬂefﬁc b Hﬁﬂmat EBRhb Cor R lal-k?le%@ g8l ARG tHue nmﬁhiﬂéﬂ on1,2-

as intracranial Renorrhage of any ty
dlnﬁethmdymhthﬂm, diplymen triglymey teteaglyroe, p@b{eﬂu{l@ne glgqpé-@gp-alpmethyl ether,

oS AR A 6L S B AU B A b

3 5(‘1? XBHYUAN 950 rdIENB RS péﬁ&(mﬁtbe@"era ge Wu@@smghtm the polyethylene
’aceration). 29 WD 2004/110350 PCT/ US2004/ 015239 __ | V.

glyAbI(g BB GIEHGMERAPE@HII‘E@ saetPay iiviper Sy fsuy tluans HE B dRutylated
SRR ML A BT, YUFAAD, BRYDR i

eth@%[ﬁl%iﬁéd fecAHid, CHRRDS iabdIbis abidainalt@yciiesousiand, phosphoric acid,
herapeutl c applications, in one enbodi nent have
thw@ammm geith B@Cglt%i?%@@,aﬂﬂdé%‘ih}qc?ﬁbamﬁteé target tissue
i.e. brain, for neurodegenerative disorders;
[Olglgﬂ]t | CHRL fgﬁﬁﬁl s%clﬁ&% ‘Bﬂts £ Abt BhPE& to, Qﬁ%oﬁé diesifilicGolutions
di tions), reasona ow toxicity. Those
indkdihg e@hmmmmany amptahk%slsl Aovipiausdd inlthssgy fopmulations are any

h f h ph
hapaasEl At ORI LEOBO b oLt GO SRttt gy o stoups
1néh|ﬂcﬁn% 'Tﬁt%?@tthrh Zéﬁetgt 21‘6[3 yieAd! glﬁ@ol‘hﬁﬁ @tHaRot. h@cdt:ﬂ@ gHclwie! bidfare not

canc eases characterized abnor nal

lingiedd| to) dilowerdlkylpacetalonf lowef hliphaldaryyes m%@a@@qtaldehyde diethyl
bacterial or viral infection, autoinmunue di sease,

acefght e pai n, nuscl e pain, neuropathic pai n, allergies,
neur ol ogi cal di sease, dermatol ogi cal conditions,

B.Car ANPNESABI NS, SOLUTIONS AND EMULSIONS

[0113] Parenteral administration, in one embodiment characterized by injection, either
subcutaneously, intramuscularly or intravenously is also contemplated herein. Inj ectables can
be prepared in conventional forms, either as liquid solutions or suspensions, solid forms
suitable for solution or suspension in liquid prior to injection, or as emulsions. The
injectables, solutions and emulsions also contain one or more excipients. Suitable excipients
are, for example, water, saline, dextrose, glycerol or ethanol. In addition, if desired, the
pharmaceutical compositions to be administered may also contain minor amounts of non-
toxic auxiliary substances such as wetting or emulsifying agents, pH buffering agents,
stabilizers, solubility enhancers, and other such agents, such as for example, sodium acetate,

sorbitan monolaurate, triethanolamine oleate and cyclodextrins.
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di sease, di abetes, gastrointestinal disorders,

depressi on, endocrine or other disease characterized
whygooabnssoral hor nonal netabolism obesity, ostROPUSSI/615239

or other bone disorders, pancreatic disease, epilepsy

1OEH hard PG af RisTLsHsp o isBinadeelsfse fyiehy 35t (ira constant
levelef &shgs Rimdifiamled (68, e. Q.%@@S.%fbﬁit 0. 91710,799)ak 8RS icBMtemplated

m grai ne or headaches, obsessive conpul sive di sorder,
heyeini Briefls ercgepouahpiostded harespisdlspersgd sn a solabinney watrix, e.g.,

tr dj.sor der, em.cal, dependengy. or addict.ion, and
R e b e R A T e
poBeitigetoride, PrasN@AId Bllord, pRaticiaed/pslycibgleseterepiitihiaied ffBSI1 rubber,

include all conditions in which depaosition of anyloid
polyisoprracppdyisolrylees. pplybpipdions, nelyazvlens, ethylpppwinylacetate
[ [

copfIgufl AR B BoNRERELAL O ORI EHIBIAS conglyaners,
hyidwbhiiepetymets sushdis hydrgelsioftsietsiofusrytic andarthaandic acid, collagen,

mal i gnanci es. | oi dosi s. di sorders.include, for .

Cf(@%A‘H%F@POW‘élﬁbﬂaiqégﬁy’ﬂsanéﬁQﬁéﬂ@gé‘gP%tlﬁﬁy ardrebveed pelyvinglaqetate, that is
r,) [ .

Sugyngfg?g%na%%ﬁf)@eggﬁrﬁa ég%nigf’jjiog}; gngl 6Ba§ﬁypedéﬂe,&),
ethyhmhemrdpyleaegopdiymers, athalenoetityl ddvilaje @tpolymers sthydére/vasylacetate

famlial..anyl ojd hy, famli al | oi d.
cog(gy@p@nﬁ}gﬁ%ﬁyh(%%g . ?ﬁ%gfsﬂogé}ﬂsaﬁgar%gm% c%llonnated
po%ﬁ%y@é_n@; pol K l‘ahlgri_é@,l iR 1BNde c%%hl%ﬁ'@_& wHBRiiy? acetate, vinylidene

anyloi dosi's, tamlial system c anyl oi dosis,
chlorighy etlyletierendgmynydéngo inomenpylyettiylehg tarephéidase, tattd dubber

B TR e
aldd8eIasipoBndrNardh HekbnaxylekydiRdHel Esfollymerditiat &linsoluble in body fluids.

anyl oi dosis and pituitary amyl oi dosis. fOQ82] Those _
Thelepmipend diffupes thiougle the anéereo icgnerabrage feakndense pade controlling

i sorders for L.ch adm ni s ti.qon _of c nd or. . ..
s s Pt et cofRER L EEiealh i By il Har eeiSpyRigns is niehly
depdHaéntlokORE Bp R 4520 b EdlH2530ell ¥ thEHARNAEE e GAnpound and the

COVPOSI TI ONS [ 0083] The phrase "pharnaceutically

needsof phapibieckarrier” refers to any carrier known to
those skilled in the art to be suitable for the

[0 t 1 CWafthtdMRARNATi RN Y £3hE @by Ritichnd irdfitel iRfvenous, subcutaneous

and intramuscular administrations. Preparations for parenteral administration include sterile
solutions ready for injection, sterile dry soluble products, such as lyophilized powders, ready
to be combined with a solvent just prior to use, including hypodermic tablets, sterile
suspensions ready for injection, sterile dry insoluble products ready to be combined with a
vehicle just prior to use and sterile emulsions. The solutions may be either aqueous or

nonaqueous.

[0116] If administered intravenously, suitable carriers include physiological saline or
phosphate buffered saline (PBS), and solutions containing thickening and solubilizing agents,

such as glucose, polyethylene glycol, and polypropylene glycol and mixtures thereof.

[0117] Pharmaceutically acceptable carriers used in parenteral preparations include

aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents, buffers,
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t he conpounds nmay be fornul ated as the sole
pharmaceutically active ingredient in the conposition
wo@eoay3be conbi ned with other active ingredi ePCBUS2004/015239

[0084] The phrase "pharmaceutically acceptable salt”

a5 At b PLGPATD R APl e IRE SRR i,
sedURSEARE BHENLAINkizafs el aibeplsambeeutitald) 4vdeptable Bebstances.

salts, such as N, N -di benzyl et hyl enedi am ne,

chl oroprocai ne, choline, = apmpni a, die nol anm ne apd
[0W8her Ayamples o Ryeans Hienicleptsinde e ridgyInjection, Ringers

. O of n o J , .
Inj g&%&g g&l(t: %‘%ﬁ?%sg E@g?@dél, g&ﬁ%%@%ﬁh@@@&ﬁw{r% 448 Lactated Ringers
Injyéticet Nphbaroispaentefabyehicled ingludeifived aiigloftdgetable origin, cottonseed
.al kyl am nes, piperazine, . . . . . L
oil 5918 Ohly 5 RY AL CRY P4 AibrsktiicEobialagenth in packsiostafip gf fimgistatic
coxtﬁ%gﬁ%iﬁiitg! rfngs[t be Ygddas tplcn‘ehﬂ:kaﬂ l'f)}e aPR{oaS PhdkaeFRGhtipleade containers

kal1 earth met a alts, such as barium
whieH inchude phersdmersiressls, sagccurialks, bérizyl altolwhsibidrobutamal anethyl and

provet BvEPS Be i o Rt PO it Rispide 484 benzethonium
chidriae AssiohR2 M2 RE AlctudeabiuhhéhlbridecindieR 865, BuffeisdficluddSbsphate

as hydrochlorides, sulfates, and the like; and salts |
and fitratey Amtioxidentd incledeciadiamn bigeléatetlesal angsthatiesgnclude procaine

by e fbtRes bRy o EhE R BRORE Fun RS AR Rl tuose.
iy 8y POp eI OINISGE rigfodynyipy folRRAP Bindlsieial agetpoinclnds

in vivo administration, is netabolized by one or nore
Polsiserbatect0) (IVBEENS 89).0k sespuhgeninger ehstniing paenttod nietad ions include

L pl ggi cal | har maceut i.cal |y .0 her apeyt i cal
et Bioitemtise! REST g et S ieahet BEREI R abtoLapd
prépy1dHR Aol i WeterGhisOiBR veBichisp ndPsRREA hyddxidechpoaitivheid, citric
in such a way that the nodifications are cleaved,
acid ar heaticiagidrfoupHridjustaéndul ation or in vivo, to a
conpound descri bed herein. For exanple, prodrugs

[0 | f}glr Udefh%%lgggelflE}QEo& I)f P?R@%‘?&%?Mcaﬂﬁ YER! C%%H)g‘telg& t%ioardg%;c/ed so that an

oxy, am no, or ~su group i1s
injgétinprotides anbrfsvtiae aindiustte padivce tie desinedbpliaamacaldygiedd effect. The
can be cleaved to forma free_hydroxyl, .free am po,. )
exggt dppedersnds on t};lalagq:, v[éerlg;tg lg,nd F%‘%‘BE%‘? 98@%4 )p_atlent or amma?as is known in
resentative prodrugs include, for exanple, esters,
enol ethers, enol esters, acetates, fornmates,
benzoate derivatives, and the |li ke of al cohol and
[0K6] ne fiheamitedvat papentepd prapatakiens 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] Tlustratively, intravenous or intraarterial infusion of a sterile aqueous solution
containing an active compound is an effective mode of administration. Another embodiment
is a sterile aqueous or oily solution or suspension containing an active material injected as .

necessary to produce the desired pharmacological effect.

[0122] Injectables are designed for local and systemic administration. In one

embodiment, a therapeutically effective dosage is formulated to contain a concentration of at
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conmpounds of the present invention. By virtue of

know edge of pharmacodynam c¢ processes and drug
woredabhoi3sem i n vi vo, those of skill in this arpPCT/ORIe4/615239

pharmaceutically active conpound is known, can design

coBeOutT s KEPRRIRA 58 s R A A Epogrnan 1
with BHRCRETE e&hgaﬁmrt@aﬁ&ue@dwsde(mi versity Press, New

Yor k, pages 88-392). [0086] Conpositions herein

conprise one or nore conpounds provided herein, Th
[0123hpouitls campoundinay be aipperficrdnmictpBizad PLether suieble

?’orm or may be

sui.t abl e td '
et Bl B IEGH Ll RASPBIALANT. pRiflc Ebrodip e form of the
resfﬁltidgﬁll;lixﬁﬁt@ depends upsvairumberof $tctvm,cdcludimgdbsimtended mode of

ormul ations or_elixirs, for oral admnistration or.in

adwiistratien o8 K ORI o tis soRpoBAL in (35 FelSeIPd gy vehicle) The
TR G0 B A I AFATES BAlBAC SN coiion nd
be empiritiatip deterthinedconpounds descri bed above are

formul ated into pharnaceutical conpositions using

techniq [ e Il known in the art (see,
C.e. g., Aﬁgfi? 14 % &%ﬁ%ePhar maceuti cal Dosage
[0122 8. I1QHietddt EGbini 8812138 BRphiliZ6d powd @9 8WHlich Barl hereconstituted for

cc_)rypos_i tions, effective concentrations of one or nore |
adminiptoatiod s oelutipisa enmitsians iand pthpr mixiaies aBhey mey plsateyeegnstituted

ereof is re). m,xed with a suitable pharmaceutica

an@z‘?fmuiﬂl?d %s&%ggﬁb%ﬂ%ds may be derivatized as the
corresponding salts, esters, enol ethers or esters,

[013!35_]‘3f:i al Sﬂtl)leisﬁeﬁ‘ﬂé,fiyolphilizl&d @Sﬁdgﬁis phepaicddst ditse]vileatdmpaind, provided
aci ds, bases, solvates, hydrates or r.odr u rior t

hefeit, 9t p @hparaceuicai¥ S¢S dastyolve PO dR ASHIAPAE FafKEtof he solvent
t he - _ had . _

oy G B BT sh ot fnRTBOBL iy BF GBS fodiOfl component

of tieafivRier opreevestinted solutiore piepartidmono te mwwdepr Bxapientsdhat may be
synpt ons of di seases or, di sorde tp be treated. . .

b s TR 8 e e S B 53§, oo, gy,

gl‘{lég%%il%&dog RherSuRM1E 2898 298 sAFH: MStdlRf dodfkin 4 Buffer, such as

ate a conposition, the weight fraction of
citeaterpodinch drspadasssiod pledphats asgherdadh bufferjeosado drose of skill in the art
: ; ; . . :
at,gg Eggﬁ\ﬁl g@im Xte,(ajtbéuq n%ut?aellp‘ift §uq)sgc?ureH g’ureril%tﬁﬁ&io%f ofﬁﬁé Sofftion

followed by lyophilization under standard conditions known to those of skill in the art

provides the desired formulation. In one embodiment, the resulting solution will be
apportioned into vials for lyophilization. Each vial will contain a single dosage or multiple
dosages of the compound. The lyophilized powder can be stored under appropriate

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

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

compound. Such amount can be empirically determined.

D. TOPICAL ADMINISTRATION
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such that the treated condition is relieved,
prevented, or one or nore synptons are aneliorated.

wQ 0@39})03Fhe active compound is included in thePCT/US2004/015239
pharnaceutically acceptable carrier in an anount

OFH bt B e et B Wit T i "

adpfdikteqtiont r €hd Reultihh eniktues ﬁﬁ?b& b 6@llutivn, @héREkIbM Semulsions or the like
concentration nay be determ ned enplrlcally by
angd geq foprgulated %&ﬁiﬁwn gals,iqintments; emulsigng, sohitiphs, elizirs tletions,

n 04/ 0 8997
e R T S
dehmatpatches bm%th&ﬁemﬂa@@mtsuﬂibl@ forabpiadl tadiénisedpaund
in the pharmaceuti cal conposition will depend on

[ ' cretion rates of the
0BT & B RS O PR s @ PIAD L g o herpp bsay be
folhulitBE a & MFOIN fbr t&ﬂ'i@al ggﬁlﬁ%ﬁoﬁ' %Paghg @ylnﬁQl‘Qtlé’ﬂTé‘éQt% U.S. Patent

adm ni stered as wel ot her factors kno
Nast 4,Qﬂ4,ﬂ26,|4n41t4|;@9aamd 4,364,903, 200l desadldacrosols for dellvery of a steroid

T NI TR A

ad BRI sthatiod A6 G Yestatarh 1Akt @gtbe Ve tHerIGfrﬁ @f @ﬁ‘ﬁer@iolfof QbMution for a
about 0.1 ng/nm_to about 50- 100 g/ m
nehHizergt ave idetofine npwémfpbmsufﬂaahom m&nmem i mmblmamn with an inert

ool RO OB LB R T g MR E S oo PR gne

enfhedinttay, havPHRiTERE e UL Ie§s’iﬂha1€1 66 aa6roHs) lith oh®&ABo@@nt less than 10
prepared to provide from about O. 01 ng, 0.1 ng or 1

MigEENE.0 about 500 ng, 1000 ng or 2000 ng, and in one
enbodi ment fron1about 10 ng to about 500 ng of the

[0pofi ve T'hﬁ?éﬁgbﬁﬂ% @e ﬁ%ﬁf& ttblofac?o%g(%ilg#tagﬁllca%mn such as for

I ngredi e unit form
topiced application tethe bhnaddmwhemedlbaines; rsaeh aifh thayyd)en the form of gels,

divid .nto of small er doses to be
crSainds Sdp RS e fof HUE YL S e o1 in S GmaLpLintaminal

apﬁltb%ﬁoﬁ heopREESISRiHATHIR c%ﬁ@nﬁ)%[t@& fof? ”ﬂralggdehﬁﬁaéeﬁ@%é/ ahd also for

function of the disease being treate
adlim;tl%raﬁpn éalthereyes prmhdopa,gifoiginkaletion thesaplasg Nasaitsohmbns of the

actiVe co}élp%ﬁrtlé al?)(r)lla %% {noc%ngbrlr? rHon w1ﬁ1 Stherp pharrnaceuucally acceptable excipients

can also be administered.

[0130] These solutions, particularly those intended for ophthalmic use, may be
formulated as 0.01% - 10% (vol%) isotonic solutions, pH about 5-7, with appropriate salts.

E. COMPOSITIONS FOR OTHER ROUTES OF ADMINISTRATION
[0131] Other routes of administration, such as transdermal patches, including
iontophoretic and electrophoretic devices, and rectal administration, are also contemplated

herein.

[0132] Transdermal patches, including iotophoretic and electrophoretic devices, are well
known to those of skill in the art. For example, such patches are disclosed in U.S. Patent
Nos. 6,267,983, 6,261,595, 6,256,533, 6,167,301, 6,024,975, 6,010715, 5,985,317, 5,983,134,
5,948,433, and 5,860,957.
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vitro test data. It is to be noted that concentrations
and dosage val ues may also vary with the severity of

WO b@4a0m3dd tion to be alleviated. It is to be fRCT/B2004/015239
understood that for any particul ar subject specific

T e HoR BT SR 4ot Dt et ATy Gl gHg e roctl

suﬂfosit@ﬁes?@éfp%@l@s Ql‘i’d‘iaﬁle‘ﬁé R kyiferfic cBURERY4EI éih?péaﬁ@nes are used herein
adm ni stration of the conpositions, and that the

mespselichbedied fon insgritpasnipdhe reghunh Wih@hemit eir witen ebberlyepperature

BBl 35 R RN A0 SR8 o

Phhﬂﬁdo@tﬂt@@ﬂylaﬂcépmw&sdb@ﬁnmm@daﬁﬁl rexthll dabboditasigé ﬁﬂe@a@é@tor vehicles
solubility, methods for _solubilizing conpounds may
anghggepts iyreise fhaneliine apiat k BoAPIEDO eecingidt k9qoa buHer (ﬁhe@bmma

0112 %%ﬁenﬂ%éldtlﬁg%%ﬁ&g%)p glto '@?ﬁetpgl%{l &b(glz g?cf)%g)byﬁﬁﬂg mlxtures of mono-,

di-sandfteglyasrides of tutty m&isT@EEN.naﬁOnsi)fSE@ilaﬂolue bases n&quﬁnmsd Agents
sodi um bi carbonate. Derivatives of the cqnpounds
to giger{he melingnoiRy ©f SFPRATEORSS BTN weﬁw%a@e% Reeial suppositories
[
g e T P o B e T Pt of oot
sup@sitdty, imgoneiexthodenergyisbow 2 todl grhi on, suspensi on,
emul sion or the |ike. The formof the resulting

tu n n of f.actors, inclu
o' ¥ AR AERE Bnrt T ik B8 b Dol AGhie P e same
ph@tfmdcgﬁlcaﬂ? ARQPRB1d fibtRcAldas R saRd mc@bdPhs T2 brehiations for oral
he effective concentration i's sufficient for
admimbtradioat i ng t he synptonms of the di sease, disorder or
condition treated and nay be enpirically determ ned.

F. 33 WO 20! éﬁ% AP L1L5239 [00951 The
phar rrace%‘# cal caonpositions aS?e provi ded for

adm nistration to humans and aninmals in unit dosage
[0135] s, T&B@bm@@uﬁd}hﬂr&hﬂed heialﬂud)xqmarmadeh’acalbmmdqﬂsble derivatives
ul es t arenteral, solutjo
thegﬁéfg@ﬁx alspe To 'GF(E fo Referaeisdiie aaaﬂgcugaﬁ SIcoFReptar, gr other area of
dcr VS sub eotﬁéat&p %%Wéu‘&ﬁ ta?rﬁéth%%&h&l&&a&te intell8&10%h to those
e conpoun phar maceut’i cal | y accept abl
of sk111 in the art. All such targeting methods are contemplated herein for use in the instant

compositions. For non-limiting examples of targeting methods, see, e.g., U.S. Patent Nos.
6,316,652, 6,274,552, 6,271,359, 6,253,872, 6,139,865, 6,131,570, 6,120,751, 6,071,495,
6,060,082, 6,048,736, 6,039,975, 6,004,534, 5,985,307, 5,972,366, 5,900,252, 5,840,674,
5,759,542 and 5,709,874.

[0136] In one embodiment, liposomal suspensions, including tissue-targeted liposomes,
such as tumor-targeted liposomes, may also be suitable as pharmaceutically acceptable
carriers. These may be prepared according to methods known to those skilled in the art. For
example, liposome formulations may be prepared as described in U.S. Patent No. 4,522,811.
Briefly, liposomes such as multilamellar vesicles (MLV's) may be formed by drying down
egg phosphatidyl choline and brain phosphatidyl serine (7:3 molar ratio) on the inside of a
flask. A solution of a compound provided herein in phosphate buffered saline lacking

divalent cations (PBS) is added and the flask shaken until the lipid film is dispersed. The
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derivatives thereof. The pharmaceutically
t herapeutically active conpounds and derivatives
w0 b@aaof3sare, in one enbodi ment, formnul ated anPiCT/US2004/015239
adm nistered in unit-dosage forns or nultiple-dosage
forms. Unit-dose f.onns as used herein refers t
rogyiyaR YesiolSy o6 RETISa’ TRRGS WERKPRYFE FomPodhRCIGte by
ceﬁ@ﬂfﬁ%kioﬁ,td@heeﬁérﬁremgem@ﬁﬁm.i ndividually as is known
in the art. Each unit-dose contains a predeterm ned
quantity of the therapeutically active conpound
Gsuffi ci &QMBINATEAINCEIERAPesi red t herapeutic effect,
in association with the required pharnmaceuti cal
rier ' =gl k= e .
10511 20 2 Bl 8T oo U B ik B8 Sopbination, or
seqpeetiialfye dvittednodics titsrapeas upas. Stth dthetuheapantiomgenty itvdude those
adm nistered in fractions,or, nultiples thereof.

A oy
kogynfp Al Sle PRESFIHIONS AP R 9 §f 0BF of BoKt PEioms of amyloidosis
ang Db Qé’%ﬁgﬁtivé AfsBReP A @S5 elsD Sﬁcﬁfh@&?@ut?@égeﬁiSQEélu&Q but are not

e agm Istered in segregated unit-dose form
linfikeglntp) dmepézilrhyidroghleridd¢deadept) mivashghingdartiatel (Exclov), ttharie

f bl.ets or capsules or hottles of ints or

bygoch§RgE Castienf S priF Bt obnide B i e of
uni t-doses which are not segregated in packaging.

vi 00961 Kkitggi d pharnmaceutical |y adm nistrable
conpositions can, for exanple, be prepared by
di ssol vi ng, dispersing, or otherwi se m xing an_active

[0838Ipountccardingto snethen pepget ofhelinyprtion kits aeRroméedst Kidgpccording to
' t.S i f Le.. . .
Sl ME Bl B Romu Bl Sihpolls GIOMRpGolFy e jovenion.

and the like, to thereby forma solution or
[03384 pensiterphrdst “packagetinednsenp vessebwatdiniog bompommnisiot icampositions

to be adm nj stered.m | so contai.n m npr amounts of *
DresSRS kPt LRy embedimeaiss e parkage S bt £ Rk SpuFmping
- Lk
Pag%%&g% Qlts;fglelﬁeiné ’pac?{% ghﬁ% )ﬁgﬁ%ﬂlﬁe&u@&??fﬁuctﬁ Bk WEL 8hdwE to those of

acetate, sodi um

skill inrthe act. Sesyelgadast Piteret N 5)338 9085,0596738 and$,033,252. Examples of

nonol aurate, triethangl an ne .sodi um acet ate,. ..
PR BN PR BTG LS TANeoh R are R St dprtlister gagspbotties
st #BhleFEHRNAHS baks, R8P 8bhtBRleAUSRING 6 B8 Rleh, UniBnfpickaging material
known, or will be apparent, to those skilled in this
sugiahle fararselextedgbanulaieen RenintegdeshmedPpiadmisistiatiqpgnd treatment.
Sci ences, Mack Publishing Conpany, Easton, Pa., 15th

[Oﬁfﬂ]t | Onl’“hellgt?cSah also contain items that are not contained within the package but are

attached to the outside of the package, for example, pipettes.

[0141] Kits may optionally contain instructions for administering compounds or
compositions of the present invention to a subject having a condition in need of treatment.
Kits may also comprise instructions for approved uses of compounds herein by regulatory
agencies, such as the United States Food and Drug Administration. Kits may optionally
contain labeling or product inserts for the present compounds. The package(s) and/or any
product insert(s) may themselves be approved by regulatory agencies. The kits can include

compounds in the solid phase or in a liquid phase (such as buffers provided) in a package.
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[ 01001 Dosage forms or conpositions containing active
ingredient in the range of 0.005%to 100% (W% w th

wo b@4baizamce made up from non-toxic carrier nmapCDES2004/015239
prepared. Methods for preparation of these

conpQsi tians no to th kI
PSSR oS DR b LS TR e
pipBOERESirhr sPEHein Py a9 Ko &&oﬂ&lﬂé’r 1(9&%’[](161& % active

Ingredient, 1n one enbodinment 0.1-95% (W%, in

anot her enbodr ment 75-85% (W% . A COVPCSI TI ONS .
[01femAL ADW kit SRRAPHORL0AL 81 qoniFm Pug P AEs i hgt CORIPORRESgEUSe In
or | :
colfBbuapl Ueahb sl 85 kSR S0kidtgeets i
corﬁz!dh& fpPiieKsnoud @snistfationaln dthbt rﬂnlsodlmehfﬂ,dmmpounds are provided in

co ressed, chewable | ozenges and t abl
. 5. Ekathel TGP SR ST GOBUPO FBag ragix or in

the'f&%n@?g\g rg)ncer soft gelatin capsules, while granul es

s may be provided in non- effervescent or
effervescent formw th the conbinati on of other
VIIi. NQEVATEHA TIGN @M ACTTVEDE © BROMROIUND S INeMODULATING AB LEVEL
Solid conpositions for oral adm nistration [0102] In

068 2 o S L B 5 TR R v
t
cob o3 B BRFR ey AR D A i ey s

knGRIROUB AR aali/oR dsdchibb@heril Weeratlyba sulets of APP ubfragment thereof
a diluent; a glidant; a disintegrating agent;

a
and/ott AP |1mg)m:g§¢d with il fo52 syidable pegiodrqlAipes: japg a level of ABis

A 0 R T TSR ATt
cor%ﬁcdﬂldl i §§m Qﬂéﬁ‘té ﬂfégé’ﬂ%@m @sulﬁblécc%ﬁﬁols(@ﬁdﬂ ds@¥wehal@6drdrol or a

age, e atin solution, nolasses,

pogitivestéamytlop)yto rdeteidineayhaploer itittoreeypound sfpxdulamsn%& levslucr ose
and starch paste. Lubricants include talc, starch,

A grglgge& um or_cal Cmmﬁme%&ﬁﬁﬁ%@%ﬁﬁwEW&%%Rw

Sucr ose, st arch kaolin, salt, mannitol and dical cium

[0104q S phgth]g soifck gf"ﬂi’? élﬂ?lggfﬁﬁclﬁégr fﬁf&%eﬂ?ﬁnd/éﬂﬁ[ﬁ @6kdt 8 assess the

I0| Sil'rcon di ox sintegrating
activity of a compound in modulating AB 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), tissue extracts, body fluids (e.g. blood, plasma,
cerebrospinal fluid, urine, etc.) and primary cells from humans or laboratory animals. Other
sources include recombinant cell lines, cell lysates therefrom (whole cell extracts, membrane

fractions, etc.) and extracellular medium therefrom. For certain applications, substantially
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agents include crosscarnell ose sodi um sodium starch

gl ycolate, alginic acid, corn starch, potato starch,
whewsonisse, nethyl cel |l ul ose, agar and PCT/US2004/015239

car boxyi net hyl cel | ul ose. Col oring agents include, for

examle, any of the approved certjfjed.water soluble .
DUEBCAR P Ay Al gy OF Hrsde cthodsafTetis frSfuBroguction and
: ' T t LM
i eBte G AR PR RSRAap S B e i
pugifitatfoncdoaipativleatign ABgissaye ateknowalin éise @accharin, and
any nunber of spray dried flavors. Flavoring agents

i nclude natural flavors extracted fromplants such as

[0146li ¢ s TerdiresthonErduecily eyt eiiectafoummpand or Mt BRpids

o530 RS BPE T P Dol L e thatcomtan

APR) 0k ad emploddpyleemeogirygoint tinesf] @aitale thesabilitytta proteolytically process
nonool eat e, di et hyl ene gl ycol nonol aurate and

|
it ‘idelrW étfh yT@?‘@luaé@J plpctee ‘?O.ITIEW@@ PR /dolrmg e mespugEc,
oligﬁl&;}%ﬁécé ’ﬁc f&?ﬁ’llar 83 ’or%ﬁ%%?ﬁtz@g FE51 dﬁP 1LI0) ogﬁlﬁg‘gﬁgﬂdm&’ in vitro

0se "acetate tes.
or il durdS JOBta20g /ABLASRE &6 W1idorAMr Gibsids3&n be used, which
hydr oxyet hyl cel | ul ose, sodi um car boxymnet hyl cel | ul ose,
optiohalbtihgy eetelsgl apatstin AGBo onsndylotdtrairens dragmeniproducing cells.
pht hal ate. [0103] The conpound, or pharmaceutically

accept abﬂ@ﬁ%' i%"r@[ﬁ{i eof, could be provided. in
B'a conmposit1on H@F pro g@?s it fromthe acidic
envi ronnent of the stomach. For exanple, the
[0t47*Tp oS i Trasgeniaaninealf osefull iateduatimgaonpoted hacivityatah @gpress any

t hat intains its integri. in the staonmach, an .
depigidoyddyners %ent\@ﬁ&wgfé%ﬁﬁr%ﬁr% GRS AR SoFpra, as described
hef@HPPRd tsQRn BN inIS Cin REaki@EBLIF 5B e 28 nfodBRITRLIAR disease, and in

w th an antacid or other such ingredient. [0104] Wen
pattivaladonadpds of i\ tzhEionarisi diseasccandsther neiodegameradive ahd amiylpidosis-

additjan to terial of .the abave t .a liqui . .
asgtgatsfiSeettn TaTigernefina; ol U st Rt intipg o aftate ctuding

micO, AR a6a ﬁaﬁ@t@fs@&ﬁbep"%fa‘té) Ulﬁcl@élﬁ%iéimhtﬂé,i Abikedl] pifimates and other
nodi fy the physica orm of the dosage unit, for
nogxumpingnamwalst i ngs of sugar and other enteric agents.
The conpounds can al so be adm nistered as a conponent
[O@%Sés\nn ng_l)lloécfljo' 5%}{,%#% %‘ﬁﬁlﬁa{l( gﬂi %ﬁééféacgg%ﬁlglry’exﬁfgsé Qllfé St more other genes
involved in the APP processing or degradation pathway, such as wild-type or mutant

presenilin (PS-1 or PS-2), BACE, IDE and/or neprilysin, and/or one or more other genes

involved in pathogenesis, such as tau.

[0149] The exogenous gene(s) can be expressed in all tissues or only in selected tissues
(e.g. neural tissues), at any or all developmental stages, and at physiological, supra- or sub-
physiological levels, by appropriate choice of regulatory elements. Transgenic animals can
further be homozygous, hemizygous, heterozygous or chimeric for the exogenous gene(s).
Transgenic animals can contain the exogenous gene(s) as well as, or instead of (e.g. through
“knock-in” methodology), the endogenous counterpart. Methods of producing transgenic

animals are described in standard laboratory manuals including, for example, Hogan et al.,
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may contain, in addition to the active conpounds,

sucrose as a sweetening agent and certain
w@r@saL0sat i ves, dyes and col orings and fl avor spCT/081384/015239

The active materials can al so be mxed with other

LG Bl P PG of bR L. ey Sprin Hrbor

LaB6fatd, Ne#MatbrRs antaci ds, H2 bl ockers, and diuretics.
The active ingredient is a conpound or

g%sr maceuti cal |y acceptabl e derivative, thereof as
[0XRM o1 i HERtP-RERTBISHIS tHIgE@NC aymels e kg the g, and aelyde the Tg2576

B2 Dby o 085S OSGALSRL pt , pgp711.0) g

mutatieibreisr fhercontral ofahshamstedygiongadiet gene promster (siddese. (1996)

Scigeeb14:09-5i:0 St Biscaiale e TPy 1 Fr BRaPEmgust, which contains
huﬁi&ﬁ'm?}%%t(bﬁlgilggﬂ%) BEIGQARE BSht1 bPiR ﬁﬁ&gﬁ:&@dv%& dlowth factor (PDGF)-

enterically stible coating, such
chpihegey¢ pminiatsd (Gtames waxle €l 920 INer4 3130523 -52% LA ePatent No. 5,811,633);

th te. 2. [ i d iti ] ]
an i) & e, whill fo TR RO RerPaR Crikmitt 109 muing asidias APP
un8&U80 sntiR b tHeQiy%trolﬁﬁH h§dr@[‘§rom%té‘i @Né‘@é &12%.,(1956) | Ny SYS1. Aging
and/ or suspensions reconstituted from non-effervescent

17 ?lﬁérﬂmefy-%ri’@te@t Nes-\ﬁeéﬂc?efliﬁS)- pddisianalt ADPrexpressorgsiransgenig animals are
oo S EENERE St 81 RY s AHERNE SphheRseh bt o,

6,184, 43506 WY ©92:09,2 M4 ahd 6,840,788 Ginia2f20bwkd B§Finilien, et al., (2000)
PCT/ US2004/ 015239 [0108] Elixirs are clear,
Arshvdéarened: 1 Mydtloal cohol i ¢ preparati ons.
Pharmaceutically acceptable carriers used in elixirs
i ncl ude sol vents. Syrups are concentrated aqueous
sol utions of a sugar, for exanple, sucrose, and may
C.cont ai nCELjifSeservative. An emulsion is a two-phase
systemin which one liquid is dispersed in the form of
[ bul es. t hroughout anot her . .Ii qui d. .
OB oo el e RS bR vy Gsibress sitmdpgenousty or
re@nfbiRARy2AHERM T ed WilHitfiSe or :BAMhSAPY 'aﬁWof"QF MoFord) s described herein.
preservatives. Suspensions use pharnaceutical l y
Cells capbaplimaryseedls encélhiinesglerived fiom apy @sianalsincldgmg humans and other

mai?lrl]ﬂa‘igl S, Such taé I‘glllsl g%ni%%ﬁﬁr%lg és%ri eu(P a%o%g.c The geﬁles%a}l Be 02 gﬁy differentiated

lineage, such as neural lineage (e.g. cortical neural cells, microglia, glia, astrocytes),

fibroblasts, lymphocytes and epithelial cells, or can be totipotent or pluripotent (see
Freshney, R. I. (2000) “Culture of Animal Cells: A Manual of Basic Technique,” 4% ed.,
Wiley-Liss). An exemplary cell line suitable for assessing the activity of a compound in
modulating AP is SH-SYSY-APP751, which is described in the Example section herein. A
further exemplary cell line is HGB, which expresses endogenous APP.

[0152] Exemplary primary cells suitable for assessing the activity of a compound in
modulating AP are mixed brain cultures from Tg2576 transgenic mice, or other APP-
expressing transgenic animals. Mixed brain cultures can be prepared, for example, by

dissecting brain tissues from approximately 17-day old mouse embryos, dissociating the brain
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ef fervescent granules, to be reconstituted into a

liquid oral dosage form include diluents, sweeteners
w@reh4mei3sé ng agents. Pharmaceutical | y accept abP@r/us2004/015239

substances used in effervescent granules, to be

oS b S G b Bl OAROG At Wroma

cufa@®ring and flavoring agents are used in all of the
above dosage fornms. [0109] Sol vents include glycerin,

sorbitol, ethyl alcohol and s%rup. Exanpl es of .
[0153¢ s er VHB-v e Yioikpraenssey fagaent or fet-epodmgducleic acid, under the
[gfe]e] | .be. i J i .
col SRRt 52 G L B0 TLERARS Rl o staby
intedthib&d @G piimatyuetils ot bell hhesdlylvasinds welbkhows eradsfeétion methods

Exanp) f | si fyi i -
(Sermeieph o4 Ratgien 00 b S Coningr Laberfiees Mitalz G Spring
Hcﬁ’ﬁo;pj%%%%ﬁj Jgkéésgg@udsﬁea% LR gea@g RO SRS omUERERAL Bibtocols in

agents inc odi um car boxyrnet hyl cel | ul ose, pectin,
Mbleadackioldey” Vel HiilepddS@acgci a. Sweet eni ng agent s
i ncl ude sucrose, syrups, glycerin and artificial

sweet eni n n a i n i g agents
IlincludeAﬁ%%g%fg%éygf@€%€%ﬁgﬁgggg%$épéﬁﬁingitan
nonool eate, diethylene glycol nonolaurate and

oY QX%@HAUSH§ carPH éUalL%Ha r thelr IB1HLE tAnb@RlatelCh HIR  assays that

citric and tartaric acid. ources of carbon dioxi
didetxty axdessabelicnrah dfi Afr Dhusathe abiiily sOalcompaaidio maddalate AP can be
Coloring agents include any of the approved certifi

evasliuated by determinimpha penogntiglesparerdamhk peitisls (sudhes eAé}‘{l 2%42, AB40,
v ' I X

Ao ARRaRe 2R, Hrapy SRR IE paiel Pelef et Toft eropiby
ooFRTUBIE MLy AR AL PLETSE ) A5k ARASAL bt of

patitape AP peptide Relhtive toxXepheupoOpytmdne Afcpaphidagdueh as the ratio of
vegetable oils or triglycerides, is in one enbodi nent

AfA2dagsiA0 stdterminige e dmoung gy selpiéve mpeimts¥iAR inopparticular form

and the preparation. and..encapsul atign.. r .
s 2s rSeliert. Uite e POaRERSH; ISR SpesPTna plagues ina
paftitiet cOAfrRdton, BRY); And/bicBy dbtatasmae tHeoddunt, R rélelivd irBdunt, of AB in

e.g., for exanple, in a polyethylene glycol, may be
a mhirtiowiardoestioh (suchak intracelmlarqmm‘tjrar@-asm@ated or extracellular, orin a

har maceuti cal,l ceptable liquid carrier, e.qg.,
pag%uLalr 15845 9 ogﬁﬁu}a@' measured for administration.
[0155] Numerous methods are known in the art for determining the amount, or relative
amount, of particular AP species or forms, or AP peptides collectively, in a sample. In such

methods, the level of AB 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 AB-specific
antibodies (e.g. monoclonal and polyclonal antibodies, single-chain antibodies, chimeric
antibodies, bifunctional antibodies, humanized antibodies, CDR-grafted antibodies and CDR-
grafted alternative scaffolds, as well as antigen-binding fragments thereof). Such antibodies
can optionally be specific for particular AB species or forms. For instance, antibodies that

bind an epitope at or near the N-terminus, C-terminus, or central portion of AB can be used to
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Alternatively, liquid or sem -solid oral formulations
woreybalpsepar ed by di ssol ving or dispersing tPET/a8100ve15239

conpound or salt in vegetable oils, glycols

trlgly ri.des, esters
siphlgBgPETE desr e Pﬁe)pg%fe AP bR B e et inghpde, but are no
mﬁﬁl&ﬁfassﬂtﬁi '13&96 4oy &Qéeatagam& A 1@ gspﬁmaomsv C163¢ &B-10, and

or soft gélatin capsule shé QO her usef ul
thé APAtrselectoresantihediasl eMohasyer, gembddmstshlectnNeLfOSanPé@semd epitope of any

RE28, 819 .and 4, 3 fl
AR Gt 2ot b oA Py e Shatr g At insheat
contai ning a conmpound provided herein, a dialkylated

[0X37]0-  OAntiHUY o bitieeretil daaptiohdl5] b@d:lef@taﬁpjdtabﬁleﬂ or if a secondary
limted to, 1,2- _di net hoxynet hane, ﬁé , trig
Y Ry

anfibednef Bnding pgw & mpleﬁ%i &reﬁ@wndaaoartyi geat ﬁ@rbe e detectably

S 08 L S50 R B B0t s,

chémilemlﬁe@cdnln ancaamyﬁwtmmlsa\h&ethg@ ofeletctih@ suohdhlodls, and of
t he pol yethyl ene _glycol, and one

QUARPBYSY AR gualit ek Ssewieheraeuh ;93?%&31{ fﬂpﬁéﬁeaﬁeém)sych detection,
m@HkM&ﬁB@EHJE%%HQXVan'SO'e (BHA), propyl gallate,
mn E, hydro

vita gui none, hydroxycounari ns,

et hanol am ne, lecithin, cephalin, ascorbic acid, nmalic
[0838]d, dombirtodktecidrompthods ﬂla‘aca'ndqe adapted firmssgssiogiAP lavélsiare well

and its este and t hi ocarb O her
K PR PEAST Tk e MRS A R e it S fipdted to
inBnERBRI a8 (Hﬁu@ﬁﬂ% NG Sn i HNAEARGRHIE @éﬂaYatlon ora

accept abl e acetal cohols used in these formul ati ons
deanturingpr ncphémaﬁumg ged;,alrlnyasaemeéﬁpmp@ apalbysis), niyesteirp hbridization,

inﬁlﬁlﬁéem fszltbem1 t&/ u%{r]gsﬁ:)r}ﬁe{rrgs[?%%n eglgrxg ﬁag%t(e%r Qﬁ%}i'@l based methods, and
VaﬁBﬁﬁﬂﬁinats/Hf @h@rﬁe—hﬁl@éd&ﬁﬁnuﬂb@&rb@xﬁt&tsi@b (ELISA)I aQr hﬂ;essmg any form
(1 owner alkéwekacetals of | ower al kyl aldehydes such

Ofd’sﬁ @ tdicthen Riisdn myqnomggiss qligonpric pNﬁE@iﬂ ops, and its

co§§l‘h{£# gys @N@erﬁ%@o %@aﬁ@%mg t%rs gﬂér 101 %ernlatz L gg electrophoresis or

chirdth&6rapiy) cah bb@ked. sk Gidessinglestly of paﬁhb@lﬁﬂﬁiﬁuie& of yxﬁpurea-bls-
bllelg%-rSaDVSel;]aggds clelgctlrosph%lress?s c%g rl;te %Q;r%l)r%ge%d r}]necgneclarq resopve A[g?:a}J A%%S AB39,
AB40, AB2-42, 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 AB, such as AB-binding proteins, fragments
thereof, and small molecule compounds. Proteins and compounds that bind A are known in

the art or can be identified by routine screening assays.

[0160] Any method of determining the amount of Af deposited in tissues of live
organisms, including imaging methods, such as multiphoton microscopy and positron
emission tomography, can be employed. For example, imaging agents cross the blood-brain
barrier and bind amyloid deposits with high affinity, such as the thioflavin-T analogue 2-[4' -
(methylamino)phenyl]benzothiazole (Mathis et al. (2002) Bioorg. Med. Chem. Lett. 12:295-
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be prepared in conventional forns, either as liquid
sol utions or suspensions, solid forns suitable for

W@ oddiism0 or suspension in liquid prior to injRPCL/USIVN4/015239
or as enul sions. The injectables, solutions and

2o ESa e GRS S R P LIRS oo 5o
NefiRitg198g.-g@hycerol or ethanol. In addition, if
desired, the pharnmaceutical conpositions to be
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04/ 110350° PCT/ US20047 015239 npl antation of

assayssifooWaluﬂtmgsnochﬂatmstfakﬁwbdels eFetaﬁs:en@ifs ﬂmammmt bf tnd¢aved APP,
con tant | evel of dgsage is i tained (see, e.g.,

or ‘Ef aprogugt of AP proesssing 0&@5%@&%@% € BITEBRY| at ed

herein. Briefly, a conpound provided hereinis

OI%QF per Tﬁﬁis, ke frbiﬁt?lo'f q cbﬂfﬂgﬁncmbtrﬁb 1at€ 11 am. unt, or relative amount, of
ymet hyl et hacfyl at e, “pol ybuty thacr at’e,

APBL asi/¢rojfzteﬂieavagmplpda:$torf urszemttasp (ﬂuylw amgABH’d ar C8R), and/or of a product

of B 5iEb RS &It - d He AT S 0 APEFEFSS (Bt P, andlor ofa cleavage

pro@@dfPoRERARe (Rfeh s SAPPIS YN 6r CRY) MM@&%&@@d Methods of
pol yet hyl ene, "et hyl ene-Vi nylacetate copol ymer's,

deteimhining amblbﬁr@ AP,i’onyxi iAdEt prpressing produists agé kiasemén the art, and

ll’lcﬁ_& bonat ed%?o aé§_ags 81'11112% ?gr/ﬁ‘i%gel éﬁlﬁgﬂlﬁ%{ %gg% fﬂrlsi‘%ig?g%)joylng suitable
antmu{e@gen cross-1linked pol yvinyl al cohol and ’

cross i nked partially hydrolyzed ponvinyI acetate
is surrounded by an outer palyneric nmenbra

[01é3]; BB¢ fadlopmeereamples arp peydedrie further HWSEﬁ@/aéPWféh@ invention.
Thés?%}% 5 ﬁre rfoﬁlac eﬁﬂg/ afil gﬂbul? ‘ﬁbtybeacfoﬁ tﬁ?e[dgal(s) %1%5{;1%% Aoy zstspect of the

hn@mﬁqﬁlnethyl si | oxanes, neoprene rubber, chlorinated
pol yet hyl ene, polyvinylchloride vi nyl chl ori de
copolyners with vinyl ace yl i dene chl ori de,
et hyl ene and propylene tgéﬁgrﬁbglyethylene
t er epht hal buyty rubber epl Ior hydri.n rubbers
[01¢thy | eﬁél/%? s aa &ﬁssrlts 8@5%9%@? Phipe é\ﬂ hgmical Company

(Mﬁ%ﬁl?ete,e‘wﬁ ﬂﬂl'ess otherwise indicated.

(D_

[0165] Structural characterization was conducted using "H NMR spectroscopy. Proton
nuclear magnetic resonance (‘"H NMR) spectra were recorded on a Varian 300 MHz NMR
spectrometer in deuterated chloroform (CDCl) 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 spectrometer 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 mm column. Compound structure was confirmed
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al cohol terpolynmer, and ethyl ene/vinyl oxyet hano

copol ynmer, that is insoluble in body fluids. The
wa@ormowsdo di f fuses through the outer pol ymeri cPOEIBIO#H€15239

in arelease rate controlling step. The percentage of

ctive conpqund t.ain [ uch rent er al .
by B Ens 0P E i (n L CaRpoBR L §fs asspregd by ultraviole
ligltabsdrBart ek §alcleRahy\6t 22088n bAC28C AV ITh¥ pefcehfifurity was based upon
_conpound and the needs of the subject. [011
intqpsateont adithe atga indardhe paaks i the chiemategip®si ti ons i ncl udes
I ntravenous, subcutaneous and intranuscul ar
adm ni strations. Preparations for parentera
adm ni stration include sterile solutions ready for
injection, sterile dry sotxhheppgrqducts, such as
| yophi lized powders readg to be conbined with a
sol VRREPARATIONOF RERRESENTATIYEALRHARRGMOKETONE
tablets, sterile suspensPBEREVAZANES: or i njection
sterile dry insoluble products ready to be conbi ned
wWth a vehicle just prior to use and sterile
enmul sions. The sol utions nmay be either aqueous or

[0168h aquBeprssenidive 61 bromokeiehe denivatizes WerempaspanesLitor gondensation with

suitable.carrie i ncl.ud hysi ol ogi cal saline .or
rep PRGN LT o DR RE DR o BB Sy By gpeiigsnighich were used for the
syniRRisf Répteschtitick arrbtloRGEnS@riviativészi Nng agents,  such
as gl ucose, polyethylene glycol, and pol ypropyl ene
gl ycol and m xtures thereof. [0117] Pharmaceutically
A. accepraped-ldddrmethyl-ingiderals: 1 yhrehengd sthageend0dt i ons
i ncl ude aqueous vehicl es, nonaqueous vehi cl es,
antim crobial agents, isotonic agents, buffers, 39 WQ Br
2004/ 180350 PCT/ USZiGEr 015239 mﬁqdant 5, |ocal ﬁ
a;gﬁzrétiCSfZ§d%peWWPﬁg¥and_g%s ing agetiy _ —/N
Cn fyitng Mgent saro@gUest eki=hg or chel ating agQﬁfs
ad ot her phar nacefftT¢8f y accept alfl e subst ances.
[0118] Exanpl es of aqueous vehicles include Sodi um
ori ge j€c 0 [ 1
0188} 7 o Saeq R BERt Bhrond; 2AFT20 B H5H00 2.0 PR ity
imidawblé @OSahe@. Rnngdy 50 ey nyeretdissolvedon2dmée ofiBMIACERChrsalution

(a :ﬁgge 3}@@&@ R uaio{%i?)r(ff?%ls? o %@ggﬁﬁﬁgﬁﬁgﬁd% ogpyic acetate
(68t M55 BRIRI 1. 28PNER hileQAGIRIVEO L 81905, R pyHOMeID AL 5 mmol,

2.0 eq) were then added. The reaction was stirred under air at room temperature for 16 h, at

10

which time the reaction was judged to be complete by LC-MS. The reaction was then filtered
through Celite, washed with methanol and purified by silica gel chromatography (ISCO
system, 0-5% methanol/ ethylacetate) to give compound 9 (200 mg, 40% yield).

[0169] , Compound 9 (200 mg, lmmol) was dissolved in 30% by weight solution of
hydrogen bromide in acetic acid (2 mL). To this solution, bromine (160 mg, 1 mmol) was
added dropwise. The reaction was stirred at room temperature for 2h. The reaction mixture
was poured into ice-water (~ 5g). The desired product precipitated out. The solid precipitate
was filtered, washed with ice cold water, and then dried over a vacuum pump to give a
yellow solid product 10 (120 mg, HOAc salt), which was carried on to subsequent steps

without further purification.
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concentrations nust be added to parentera

prepar ati ons packaged in nultiple-dose containers
wokioghi13se| ude phenol s or cresols, mercurial s, POBOE3004/015239

aIcohoI chl orobut anol, nethyl and propyl
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w1t%%%?d1@?tep Shd % r 2 W8 ﬁ‘tocélog htélggf‘}réﬁowo%bgg pro%uct 11 (2.14

atrent or animal as 1Is vvnln
50% tyiedd)s eCopapominti dd az{rasmrﬁpmatetlum A smaitaae npankagpetbscnibedrabove to
anpoul e, VI al or a syringe with a needle. All

affquec,gg}pgpp % for parenteral administration must be
sterile, as is known and practiced in the art. [0121]

[01|7|1! ust 1,24 kMBla¥ prd iR 48 BBYeFibEd atloRb) AR, Medl!tlﬁbrd-}ﬂ{eﬁ?l)%opan—l one
a sterile aqueous sol ution Contalnlng an active
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up to about 90% w w or nore, in certain enbodi nents
worrg/1143am 1% w w of the active conpound to tPET/US2004/015239

treated tissue(s). [0123] The conmpound nmay be

suspended _in micrqonjzed ar other suitable formor may
be Lderi&id&dosy- '9’6‘5&9@% &5 re sol uble active

product or to produce a prodrug. The form of the
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B e L
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[0124% O interest herein are also |yophilized

addgiennab 3@ mimh Themieareryeas, fdlisersandithe etysfdrwere washed with ether-hexane

. Lnistrati ' : d other.
s ERY SRS SRRl ) 008 A s s
con&“@mwb?ﬂnm a@Dds. DC-BESE M+ P12%] Phingy staerPb8%,
| yophili zed powder is prepared by dissolving a
conpound provjded _herein, or a pharmaceutically
accept ab‘ﬂ'@t@éwléﬁql@é hereof, in a suitable solvent.
The solvent may contain an excipient which inproves

[oﬂ@e stppj {r)ﬂeks)ﬁr@ﬂasq& B&hp AR 13860 BgoRal (£ 28rP8Riol) iafa saturated
the powder or reconsti ]t) uted solution, prepared from
soltiven pfeamtteonia Exdiypietham] (HamLsl hdreactionemixtae| wasestimgd for 18 h at

t.Jimted to, dextrose,.sorbital  fr orn
106 iR 154 SRt vif SbPiHECag) e Blodh s bl B g
chréhaiodPip8y dgeMition With SPLEBNeORY (RingouddNb &fag isvldred hed light
such as “citrate, sodium or potassium phpsghat e or

yellswheil (geld V25w 0Fe). Ehesiuctee s seniymmedidy |H He CRYGls and purity
J ldrent tral pH Subsequent
by B i aB IR (D PR O p BT 2 P o by

| yophi li zati on under standard conditions known to
thogse of 1gki(tEthyi-iinidazal-1-y)ppleuyifethanbe €3I r ed
formul ation. In one enbodi nent, the resulting solution

will be _apportioned inio vial or ophilization.,.
[0174Lh NaH Ri00Be &neQ 408 S@F%@},jjdlgglgé)éw adlc}ﬁcﬁ ?q %chutmn of
corﬂﬁaﬁﬁg% (@.fc} 3b1¥e1 RAARBHRE DMP €6 Y JRAN stiz@ith RAYBIAMteRperatife. The
stored under “appropriate
mixture was stirred for 15 min and a solution of 4’-fluoroacetophenone (0.215 g, 1.56 mmol)
in DMF (2 mL) was added. The reaction mixture was heated at 80 °C for 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 CDCls. LC-MS: [M+1]=215. Purity was >98%.
4, - 2-Bromo-1-[4-(4-ethyl-imidazol-yl)-phenyl]-ethanone (18)

[0175] Ketone 17 (0.160 g, 0.66 mmol) was dissolved in 30% acetic acid/HBr (5 mL)
before addition of bromine (0.104 g, 0.66 mmol). 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,
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condi tions, such as at about 4 C to room tenperature.
[0126] Reconstitution of this |yophilized powder with

wowten1@3sr i njection provides a formnulation fRPECT/USHO4/015239
par enteral adm nistration. For reconstit uti on, the

ophi | j zed ovvde added to_.sterile ror t
ared, PO B 1 14 7 L R A oo T vield
0.170 %gm%} §konF R8I Th Mﬁua%%%r&m&&ﬂmma& EPCls. LC-
ned.” D. TOPI CAL ADM NI STRATI ON 41
MS: [MB0K? 2940 IB0itPERs B832%04/ 015239 [0127] Topi caI m xt ures
are prepared as described for the I ocal and systemc

D PG Rl GO e R Dt SR Ay v

for rruI at ed as creans, gels, ointnents, enul sions,
solutions, elixirs, I otions uspensi ons, tinctoures,
past es, foarrs, °aerg§sgls |2@E’§\tr oNsS, SPrays Br
supptspt or i §SY” ban S 7N | % es ok, ot her
for il at i oWsNsui t abt"e fo topi cal aem ni sékati on.

c

[0128] The conpounds or pharnmaceutical ly acceptabl e
derivatives t hereof nmaybe formulated as aerosol s for

e e e e

mhlch descri be aerosols for delivery of a ster0|d

[0176)us ef W(6Lhlord-peadimeayl)-ethahoid @006, GISyl6dm$161331ﬁd A-methylimidazole
particul arly asthma These formnul ation

(L1 E8 oD arees eormbiaed BIBNVISE Gayyhedere adsftise of KoERe The

mlxtulfe%a[p 12 tfea N P60 SR 29 with H@#c? 11{18 "I‘he fb%pt%ﬂ %f% theﬂ Lodlad to
m crofine powder for Ins atl one or

room Ueﬁi@ibtalﬂﬁ'b land pwdred irtto ideneater (40@enl) wrth S'Lgdnomsstllnamgforshi mim The

resultiB Brec i HerAl e 0B Sl R BR bV St PREeu Faghthater. The

resultl[f% gé]f}&l wal dﬂ@&%ﬁ&'wﬁeﬁi 19885 tEJ'i‘@(th](% 1 @@%ﬂEC/MS M+

The conpo fornul at ed fof
=202.206h ddd 1 Ne@p 303 &&. i HrNMB.L(ﬂM&@ d6y 300 i é@llSe(pHL S)c aﬁﬁd&H s),

.72 (1} 9aEsT Gk G TS EaT IR Pl a i oDk s P 0

application to the eye or for intracisternal or
| pit r aspipdgho-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% HB1/AcOH (75 ml).
Bromine (4.82 g, 30.30 mmol) was added dropwise over 1 h. The reaction was stirred for 2 h
at room temperature. The reaction mixture was poured into 600 mL of ice water and stirred
rapidly for 15 min. The resulting precipitate was collected on a filter and washed with water.
The compound was air dried to yield 20 as a yellow solid (10.6 g, 80%). LC/MS: [M+1]" =
281.1. C1H1oBrN30:2HBr = 442.0. "H NMR (DMSO-d6) 300 MHz $2.36 and 2.37 (6H,
two s), 5.06 (2H, s), 8.16 (1H, 4, J=9.0 Hz), 8.29 (1H, s), 8.69 (1H, d, J=9.0 Hz), 9.15 (1H, s),
9.93 (1H, s).
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application. Topical adm nistration is contenpl at ed
for transdermal delivery and also for admnistration

w0 o0oshe3syes or nmucosa, or for inhal ation therp@i/E52004/015239
Nasal solutions of the active conpound alone or in

E. ei{t?ﬁ %érﬁg-ﬂeaw'i BRI RS L) e HBFRARLECS bromo-
Briazof-drid) Pyl Angne Z2%bse intended for opht hal mi ¢
use may be fornul ated as 0. 91%- 10% (vol % i sotonj,c

sol utions pH about 5-7, withjappropriate salts. E.
COVPOs: CS@“ OTHER ARM. M STRATI ON
%he nisst suchas tran Br
pa‘tllachs, i ncludi ngR QH ophoret| c and ele phoretic
dewHces, and rect al % Afion, are also 1221: R=H
contenpl ated her ei n. [01 Tt ansder mal pat ches, 1222 R=Br

i ncluding iotophoretic and el ectrophoretic devices,

afe wehlj4 (knpymoliRiabd1256) phe ethaﬂdihet(m?ﬂ rt. For
exanpl e,” such patches are"disclosed in U S. Patent

Nos. 6,267,983, 6,261,595, 6,256,533, 6,167, 30
[0178, 022-beBo tigazple(ies 6. 15maeh was places! ingaflask and t@uwsEt@é%(‘l 1,

o B R38R e R A BT RO AT .7

mmoly, 86diah @eiinatesRl 18] 20]41@&&)1)" et whter SupPR ST He&éacﬁﬁm mixture was
capsul es and tablets for systemc effect.

degaseqdmaydmbbbvg Bigrogeie thiaeh 1 O @11nnt?§ﬁPP§b)4|V@St§%$€’6§el¥tb’r added and
the rezlticgﬁgréllrhg%r lévgg He: :%t&?atrié%@w Wﬂh %Qfo?@ t a2 rallﬁ%te{l el tcf’fb@)ﬁ

easing one or ‘nore phar macol ogi cal
tempegdtuiieh EF@eUGKCID0ML) aad inater i T09rmat) Wﬂtesadded The organic extracts

were VEeA LS R ST il ard QU MESQs Migtpdsuhiwitied
by coltuﬁmrc% athxeclp?fkltio QS@@' dal'tn g&ﬁ uﬁﬁ 1??9;%5 {sBEhAHAR a white

cocoa butt rona erin-gel atin,
powdﬂd@%n@ﬂ&é%pﬁmmﬁoeﬂﬂlﬁgﬁms ghlyu:laie)i %0ﬁd3 ,apperoed: 2868 [M+1]).

Compgun TSR3 it gD S chrROlyes 1o 07 SEE Th gpsl BidlamL) before

bromlﬁ‘g tlﬁm'icﬁ%%s bdreaRddwisg The hréhfch@lfl nERRROGAS Qirt@%it room

de” spernhceti and wax. Rectal suppositories
temperature for 6 h before it was poured onto ice-water, stirred for 10 min and the precipitate
filtered. Compound 1221 was isolated as a yellow powder (257mg, 92%, mass for

C11HsBINOS, calculated: 281.2, observed: 282.1 [M+1]).
2. 2-bromo-1-[4-(5-bromo-thiazol-2-yl)-phenyl]-ethanone (1222)

[0179] Using the same procedure as described above, compound 1220 was prepared by
starting with 2,5-dibromothiazole (809mg, 4.94 mmol). 1-[4-(5-bromo-thiazol-2-yl)-phenyl]-
ethanone 1220 was isolated as pale yellow powder (500mg, 43%, mass for C;;HgBrNOS,
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 C;;H7BrNOS,
calculated: 360.1, observed: 361.6 [M+1]).

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

exemplary illustration of all prepared bromoketone compounds.
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may be prepared either by the conpressed nethod or by

nmol di ng. The
wepdvadiozent
capsul es for

usi ng the same pharmace
and by the sane net hods
adm ni stration.

wei ght of a rectal

rect al

felig:

suppository,
is about 2 to 3 gm [0134] Tabl et BCEHO82004/015239
adm ni stration are manufactured
y accept abl e substance
formul ati ons for oral
F. TARGETED FORMULATI ONS [ 0135] The

in one

C|OT@8H1 Qﬁncpr DV d€0hBRIoREMNne O PhabsmB&aid || Cablifomoketone
cept derivatives thereof may, al s¢ be
f prnutgted—tobetargete Luapaltj.,wdl TTSSUE, ¢
recept{g other arega gf zthe body of the subjectl t @,
e treat ed vany suti ng net hods are wel nown
0o those of |skil N1 e art. |[All such fargel
et hods are cont el at ed herein for use in~eHe I nst ant

mMmositi anc

TUoST U T Urto

C/\U.II 4 CO

o
¢

lI

LUI UCLI II&J’o

CT7 USZg047 0

enmove unencapsul at edag

5239 resulding vd

nd,

pel | et ed

:si clep are

washed t oo

by /@)K/Br
NfM

b

t

N

c

net hodt? see 6, 316, 652

6, 274, 552, 6 D, 6 139 865 6¢113

6, 120, 751, 6 32, 6,048, 7

6, 039, 975, 6 f 5,972,3( =900 252,
5, 840, 674, 5, 9, 874. [01,6] In one
enbodi nent, i ns, i ncluding

t Fssue—targeted—tposopes,—stgh—as tuor-targetet—

| | posoffes, may al so besujfabl e as armgceutically
acceptable c¢arriers,fhese may be prepared ai;gzgrﬁg/
tp net hods knpown to gse skillied in the aLKE&
exanpl e, |iposone fg fl at i ons may be prepa as
described in|U S./Patert No. 4,522,811. |Briefly,

| | posormres su¢h a8 [tilanmellan vesicles (NLV‘S) may
bep formed by|drying down egg phosphati dyl chollne and
bfain pgiosphat1 dyl serine ¢ 7: 3ol agg ratijo) on theo
inside of a |flask. A ionjof a conpcund pr dedsr
herein i n phosphat ¢_biif feref]l saline |ackijng d| ent
cations (PBS) i lded and the |flask shake t he
ljpid filmis disp¥rsed. The 43 WO 2004/ 11

P

r

NN
21 o & 28 )
o>
7 F
N\)
22 o & 1221 0
7N )
N~
1222

(o]
pﬁr
Br4<\/l

S
N
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centrifugation, and then resuspended in PBS. G

COVBI NATI ON THERAPY [ 0137] I n anot her enbodi nent, the
w@ompowsss nmay be admi nistered in conbi nati on, POF/US2004/015239

sequentially, with another therapeutic agent. Such

ot her therapeutic agents.i those known for

treatnent, preventi gn, EXFME%% ation of one or nore

synpt oNBREP ARWTIONGF THHOURRAUURIZOPERIVAFTE/ES

di seases and di sorders. Such therapeutic agents

include, but are not I|imted to, donepezi
d
[01 SIE%X r lqgl%u%dt %&V%ﬁ%é%gﬁéf@ %)reé)% e\’i%rsy (fleg%ﬁ%gﬁ ilﬁé Berivative with an

aryl 1®ﬂha¢}taamﬂe rderitattireo M@sﬂ‘anﬁéiné BRernpowndy wevd coﬂﬁh&'ﬁla[lly]ﬂailable and/or
Accar di ﬁﬁpanother aspect of the invention, kits are
synthesizsdivgedivelkkpawa methiafing to the invention i ncl ude
package(s) conpri si ng conmpounds or conpositions of the
[0182] NV e &Rmpldr) 43%he, N PERESanBAC K 2GR thyTRAN M cARMs prepared
vessel contalnlng conpounds or conpositions pr esent ed
accordieg ¢ the fohowpingfrepressdtaginh valitere s prachéunpasiealre ameploynd ta

Pac rlal for use in
Synth?fé@ég & g&gﬁfa&ﬁ%@ﬂl{l @‘rg' %@H &Eﬁ egp% &1 known to
those of skill in the art. See, e.g., U S Patent
Nos. 5,0823,907, 5,052,558 and 5, 033, 252. Exanptes of
phar negeuti cal packagi ng mat erhal s incl ude,
not |ifived to, BN ster "(%Oﬁki%ﬁo tuv
i pumps—bags, v ontarners,y s
terl Ao asui tabl ] f or a

and any ackag| ny
sel ect f or mul ae%b@n .and i tended node of

admi ni sNt?atl on and treat [0140] The klr/ \P al so
contain itenms that are nE’té contai ned wi thinlthe
package but are attached to the outside of the
package, for exanple, pipeftes. [0141] Kits n#y
optionally contain instructions for adm nistering
[0183§0 np%sip%uﬁa 29 CABBYE(AL nets1-9hittdiheRyIFaate WaYSRPpARH bl O
a subject having a condition in need of treatnent.

dlssownngﬁ-mﬂlyérﬁsmtr@mei 8.0 slﬁf’r dawinoh gnd sthybbisride (o agtll.2

mmol?hréf)%@a? ungi@ m? eéfas'g %lban 5 ts?l*rﬁarm il S%ﬁ S 5657%0%;4??2 mmol)

were 8&3edO M ®Baibl was tiphily @hppedane h)lened tr arpsibBath tat 8MA@r TBe mixture

for the present conmpounds. The package(s) and/or any
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
MgSQy, 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. C11HgN2O=
208.2. 'HNMR (CDCls) 300 MHz § 1.16 (t, 6H, J= 6.9 Hz), 2.44 (s, 3H), 3.35 (q, 4H, J= 6.9
Hz), 6.76 (two d, 1H, J= 3.0 Hz), 7.09 (two d, 1H, J= 0.6 Hz), 7.25 (d, 1H, J=3.0 Hz).

[0184] Compound 29 (20.8 g, 100.0 mmol) was dissolved in MeOH: CH,Cl; and cooled
to 0 °C in an ice bath. NiCl-6H,0 (4.0 g, 16.8 mmol) and NaBH, (11.0 g, 297.3 mmol) were

added in 1 g portion over 90 min. TLC confirmed reaction completion. The solvent was
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product insert(s) may thensel ves be approved by
regul atory agencies. The kits can include conpounds

WO oothe3s®l i d phase or in a |liquid phase (suchP@rUS2004/015239
buffers provided) in a package. 44 WD 2004/110350

820 15239 T kits.al so can i de
removegd HoIBR A S o P e P TR IE LR AR g E00 mL) and
silica géld Th@'sgﬁkhﬁ\%ag BEn iRl 9hadredilded pradsurt et MBRrial appearead as
ontainer to another. [0142] The kit nay optionall

a loosalgsty ovdea iﬂhepevv@frr wasrpdaced e adomisd awtigerfemoualé@/asged with

S..as descrlb re
O T Pl SRR sERRLy &5 S Pled B £yl g vas
purifiéd'ért AYBIRL Sl MR eRtddalitioB0% IFIORIchREx a8 ORlireeatison were
conpounds are provided in an inhaler. In still other

combmn@@?dd peneeBirets dedugpdpissvs Wexicld rompaBnd AQ a5 @ light purple

oI55 PCREPIIE S |RRNES o BT o

MHz BQMC'& . 6The~Conpay s €esier, b12dqhHLAG.9 Hab il (broad s, 2H), 6.05
un i ch nod te nd b
(A, TEE T ARy oy (oo & T 5 T4 B hh G 1 R NR! ~ uerng e

variety of assays known in the art and/or described
[01 852e re 'T@le @(ﬂ% @lr eseﬂtaﬁ%‘ flﬁ@hr@zf dRR1i9Es @E@ch foe E&Qfensatlon
s contacted wth a conpound for "a suitab
with rﬁpuesmﬂatwfe d-bromokatodes Listeé belofv aig 8xé¢raplagi prectduyesghat were
li g ctl asses 3@. as descri bed bel ow. The |evel of
employeg 14 etpﬁ 3¢ opreadRVali¥simound i s conpared to

the level in a suitable control (such as a vehicle
A.  ConhEByl-9hydol- wgmlphb thigflet @32) to determ ne whet her
t he cokpoggg no aﬁgg AR Iegtp A. SOURCE OF APP,
AI\/h(L(] D PRECURSOR FRAGVENT AND/ OR A(3 [0144] The
source of APP, gnyl oid precur fragnment and/or A(3
used to ass thg,_activity 6f“a conpound in

pgdulat i ng Wi | | “8lepend on the product being
det ed and—the—nat ur & of t ss‘a say NaGFor exa;@\/i
asseys @i V Adeygneof rro%JCatl ngA NH,
secret as& cl eavage o PP or an anyl oi d precHt sor
fragnent, an APP C-term nal fragnent corresponsing to
a beta secretase cl eavage product can be used, such as

I n cases
[01 86] " To benzoyl 1sotglocyanate (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% yield) was used directly for the next step reaction without further

purification.

[0187] Compound 31 was added in one portion to a preheated (~80 °C) stirring solution
of 10% aq NaOH. After stirring overnight, the mixture was poured onto excess ice. The pH
value was adjusted to 5-6 with conc. 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 carried on to subsequent reactions

without further purification.
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whi ch the effect of the conpound is being eval uated at
any and all stages in APP production, full-length APP
worey4heo3pr ef erred. [ 0145] Suitabl e sources of BEPRUS2004/015239

anyl oi d precursor fragnent and/ or A(3 used to assess
the activity. .of a.c din de live | aboratory

B. arft rexangdm}?&%Y& OWﬁﬁi‘éeni c animals), as
well as tissues (e. g br ain), tissue extracts, body
quids (e.g. blood, plasma, cerebrjospinal fluid,
ur| e, etc. »@and primary celks’i umans or OH

or'&&ony am*/s Eﬂﬂher@—é‘u nélE¥ r eco
lifes, TerFf\Jysates refrém'(whote cel |

extracts nenbrane fractions, 8tc.) and extracellu%ar
nediun1therefron1 For certain applications,

R R F i ey L

was dllded SRidEY With sftﬂrﬁ% €Fhe &ﬁ@dm&irascsﬁrra@ for 1r1mmnen:aﬂeﬁ pofired onto
primary and reconbi nant cells, Preparatlon of sat es,
excem@ao@sp@mthh Yigeions shiringn The asatting|salidwag c iberally
6 C [ t
e s HE i SRSy i st

was e@direétlyofor t}&&mﬁceitepfeaaﬂitdi withale durddapidfication. vi vo or
in vitro sources can be used that contain APP, or an

anyl oi d precursor f ment thereof, h
[018Yhi | i @leP 3&\@651 %F{diegéﬂ 3P M%@Sa pIg eatt%ia %Sgdﬁégrrglg solution
of 1099 a(i\i@:idﬁt ?&ft%F £§¢ihg o9Embens, QHP&%%C%S%UE&I &Até 8x&ss ice. The pH
neric I goneric or [ar form or
valuecwad atjnsidd tord)-¢ whthooont. IHED dﬁletremtlmg cd-pigcipiitate of benzoic acid and

degr.adaj i in Vi Vi V. ainin
e ST e AR S o SR, GRS Rpmove
benzOR kRN A bFt Yk aldied COBYH ﬁel@c’zﬁ’rd 2ed #BHuBsdduent reactions
precursor “‘fragnment - produci ng cells. TRANSGENI C

withXIfuithed pirdfidationTr ansgeni ¢ ani mal s usef ul in evaluating
conmpound activity can express any desired wld-type
or ant , AP, fragnment or AD
C. is%#r%ﬁ?ﬁy' ?dgme%wgﬁ%%b%foé%} 1‘Is’\ne resulting animals
can advant ageously serve as nodel s of hunan di sease,
and in particular, nodels of Alzheinmer's disease and {
| | Nece

ot her neur odeggner ative and agy! oi dosi s-

~s
B [o]
OH TEA/THF o DM o

|\ K Acetone

36 37

ﬁg/ 10% NaOH o

L
80° C
©/“\ NJ\NHz

H
39

1. 4-hydroxy-2,5-dimethyl-phenyl-carbamic acid tert-butyl ester (35)

[0190] To a solution of 4-amino-2,5-dimethyl-phenol (20 mmol, 2.74 g) in 40 mL THF,
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 ethyl acetate (3x 50 mL). The combined organic layers
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associ ated di seases. Transgenic ani mal s include, but

are not limted to rodents, including mce, rats and
whaomtiens) sheep, goats, chickens, pigs, cattl|BCT/US2004/015239

nonkeys, primates and other non-human mamal s. [0148]

oS5 e B S i

fladAcBERSRH I§€®rs§'§’t@ﬁi 9moPAbRYRetafd ICHExRSe) W6 ﬂrettlsi@ﬁtle
or nutan pr esenl in (PS-1 or PS-2), BACE, | and/ or

conmepni B§ PG00 yaald). or one or nore ot her genes invol ved
in pat hogene3| s, such as tau. [0149] The exogenous

|n€( S) er{h%xd/egf pc{u%%&&ij Hh&lygl éa{ﬁaﬁrﬁg Y& t%—bﬁgjl ¥st€1n(36

icted tT's sues),

[019|19]vel ODdsrersblahoﬁ bagespoumd 35dt nphylsH48 mg) fed mlsDMEapomssmm
sub- &2&& ol ogi cal |evels, by _ appropri at e_choice of

carbaigiA Emapalnt-§ 2) mdbogosthana - L3P meYPerferdded. The
rea FOnIW YR8 YT e LZaEQY SWaE?_?ffrﬁéX&@‘éﬁd&f tolsBRVelthe unreacted

exogeno gene(s) ansgeni ¢ ani mals can
potmhtnabaﬁbtbl’(we end @&rmamlogmasa was themlekiraged W[th|eﬂgﬁ eeafate (3x 10
rough "knock-in" hod

mLénﬁé @@%W%%g negop Jfed 7 ?Nfag@. ﬁéter removal of the
sol ng,ncﬁegajﬁhg ro@ﬂb%s%ﬂfﬁd%?%fﬂ edn bﬂroﬁia@d’é‘i‘é}flﬂf (O 30% ethyl acetate /

oratory manual s i nclu I'ng, fOI‘ exarrp e,

hexahe),to gih® thifl© Prd 1 dIBREO0RGHEIIE2004/ 015239 (1994)
Mani pul ati ng the Mouse Enbryo: A Laboratory Mnual,

2"d, ed. | d. _Sprin Q Labo tory, New York
[0130] Aﬁ’ﬁca’é’%ﬁ?es;g ergﬁ%%?ﬁ%e mal s are known in
the art, and include the Tg2576 nouse, which contains

[0102ran ’PE’E@QE&U% bh3é (’9505&1%@ @ﬁnﬂdl)’ﬁlﬁlmﬁﬁfdacﬂ&fbdrﬁgﬂlbgﬁ,l)nﬂoroacetlc
doubl e nutation under e control of the hans

aci (5 wh) prasedded. gheacantionsrisiug was giresifonp h. @Q@e)pomt LC-MS
oS Gl RSB o b e STk oo

soltaddardd Hidkedf theTBA. tIhe residiiervods thén dibel ﬁxkiﬁéxellnelthlgle waonach oven over
rowmth factor (PDGF)_ chain gene pronoter (Ganmes et

24glt0 give Sahytlaganipound 33 asiﬁwg U S. Patent No.
5,811,633); and the Cl00 nouse, which contains the

[0198'T Ot e¥hpofrid £8 MY wedQyAMbASBittSsydtheflEBrocedures described

above for the preparation of compounds 33 and 34.

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

Ne
HN Boc,0 poc foc ©)L “Csg
o]
2;@\/ U HNJ@ CHaCH,-Br/K,C0s HN/\©\/ D\/
—_— e
EA/THF —_—
NHz TEA/TI NH DMF ,\(\ DCM

2 Acetone
40 41

ﬁg/ 10% NaOH
©)L N 8
Twe [
ﬁ’U‘NH2

44
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under the control of the dystrophin neural pronoter
(Neve et al. (1996) Neurobiol. Aging 17:191-203; U S
w@ai0en1o3bips. 5, 672, 805). Additional APP-expr esBCTYS2004/015239

transgenic animals are described, for exanple, in

U. S Pat ent ., Nos 86,.. 5, 850, 003 87, 742;

61037, ééi’*mme-%%@lm%féﬁ Igie%lic 1“6a°2‘iierh§‘§yl &g (40)

6, 340, 783; and are revi ewed by Enlllen et al., (2000)
[0194f¥ ch To'\?é&ﬂﬁ’aorpgfﬂi G &yl b@nz&%uuﬁdia%ﬁéb(ﬁ%kﬂ& 415 8f #l 40 mL

in eval uati ng cofpound act|V|t¥ can express, either

THF @ndagt@rmmtel(% oymoly 53 @mmmmg} nyngl, 626 mle)demaddqdyrs@ectwely

A fterc%lqungg %tgrtﬁoﬁgceplapierﬁﬁgé oééé'ﬂgbts g}e rg% t o%erD gurg E?/ea? c%ﬁ#r?tg@n to

removd TVHRMdHthe rdsithile Wikis #6-dibHORES indwste Oindiedthyl e si®l. STheiGdous layer
as transgenlc ani mal s descri bed above. The cells can

was elywacied with ety pegtatn(3a8@ml) | Thecargenic layers vwage gampined and dried
[ upal
over ERe i g FEPL LE ol B fier kD auct R B P hife nach
chronfbdraphyof5-5E0 ehigl h@‘tat@fdieeme) o glpb ttltd tittet @mipound d0 (over 90%
Freshney, R [I. (2000) "Culture of Animal Cells: A
vieldpanual of Basic Technique,” 4th ed., WIley-Liss). An
exenplary cell line suitable for assessing the
agtivit &%Hjﬁ -SR] )t BighiSad ditSrt-butyl ester (41
S SY5 X&%%t}ga yQﬁm Y esct}l)bed ir% t he Exblrlrgl gster (41)
section herein. A further exenplary cell line is HGB,

[0195Mi ¢ T cex poletseest 4ndogsnblid 8/&9@1 3 o1 BMF, @o@mrpllumqarbonate (K2C03,

o A R o S PR B 0PN, Bl i

was stifr@ioVErARTE all 7(BWS OWRice (Iink! wa@ Ead&de‘t@ rdlseawe twme&fﬁddl’w)tassmm
transgenic animals. M xed brain cul tures can

carbopatepmdetbe rcfa@hommﬁmeewaswtra@tp@ waihteting apatated3% ﬂ% ggs The organic

layer%ﬁ)vgrrgn a gag'i?@e Ig%wﬁﬁﬁggﬁ%%mm the crude

prodﬁq/ay&@@é’d W—ﬁsﬂﬁ@sﬂlba 84 Bromdidrastpaiors 0% bthyt adetate/ivgane) to

the cells by standard procedures for primary neuronal
give thatitlgcempoph 4B(754Preld).any| oi d precursor fragnent- or
A(3-encodi ng nucleic acid, under the

3. N,N-diethyl-Z,5-dimethy1—benzene-1,4-diamine (42)

[0196] To a solution of 41 in 2 mL dichoromethane, trifloroacetic acid (1 mL) was

added. The reaction mixture was stirred for 2 h. At this point, LC-MS showed the reaction to
be complete. The reaction was concentrated to remove the solvent and most of the TFA. The
residue was then dried further in a high vacuum oven over 24 h to give the title compound 42

as TFA salt (100% yield).

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

procedures described above for the preparation of compounds 33 and 34.
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control of suitable constitutive or inducible
regul atory elenents, can be transiently or stably

w0 pdogoossed i nto primary cells or cell |ines bRCwERI004615239
mell-knomn transfection nethods (Sanbrook and Russel

B sorengienir Ehbensl SR bRttt @S (Cos )
(current edition) "Current Protocols in WMbdlecular

Bi ol ogy" John Wley & Sons.). D. ASSAYS THAT DI RECTLY ¢
ASSESS A(3 LEVELS [ 0154] Conpounds can be eval uat ed

herCabi | | Q. Andul at e L sing assays at s
" ,I;IT)gA,a&sess -I—eveﬁl——fﬁ- @ usﬂg—t—he affi 1 t ty—of—
a compound td“noduP%teDWKB cdﬁ be \evallat edNby Acstone
det erm ni ng the anount of a parudchar AR pepti-de

(such as A043, Al 342, A1340, Af339, A(338, Al337,
Al334, g;243, 11-42, 11-40, 11-39, 11-38, 11-37,

11- 34, by determ ning the amount of A(3
peptide Iggg%xely, by determ ning the anpunt of a
(B AP—gepbi de ye to the amount of a
o‘ndHA(3 pepffde (sug ,ﬂ\p@ ratio of A(342 to

340); by detern1n|ng)the @nnunt or relative anmount,
of A(3 in a particular f8rm (such as nononeri c,
oligoneric, or fibrillar form in solution or

aggr egagf %In‘uﬁo 2 PLAESy1-phBny)- cﬁﬁalhiccaléh@fencmﬁcgsf@us;n

etc. by determining the anmount, or relativé
amount, of A(3 in a particular Iocatlon (such as
[0198ht r adelal solution qférﬂadmﬂ@h}é@smnaﬂédd@mlmﬁombl ¥t lag),in 40 mL

NP T TR M A
Aftet BErRBRUom féfnﬂe@itﬁ‘élo\(@ml iR Feactiin ﬁ@{tﬁﬂeﬁiﬁs&bn&ﬁﬁated to

species or forns, or A(3 peptides collectively, in a
remeseer i, and thesxesisluc vas o @solwdemlvaarl angfethyf acetata. T he aqueous layer

s SR S0P 9L SURE L S, A g R g

overd$5 80, WAlar fongoval anthy BdSlSreIQI ths taidd pEstict wb@ﬂlﬁ(ﬁﬁed:’@ using flash
exanpl e, i mmunodet ecti on net hods can be used that

chrommphzx((é -e eihy] ecetaigibprrsg) stiyethy titleseawound S Lnde vield).

polyclonal anti bodi es, single-chain antibodi es,

ch mer [ y ]
o SRR RO A S e 00

grafted alternative scaffolds, as wel | as _
[0198ht i g&-asohtiomepfi4Sa§menels 11 Re) v L. BYEh patissibmdiagmnate (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;SO,. After removal of the solvent, the
crude product was purified by using flash chromatography (0-30% ethyl acetate/ hexane) to
give the title compound 46 (80% yield).

3. N,N-diethyl-4,6-dimethyl-benzene-1,3-diamine (47)

[0200] To a solution of 46 (1.16g, 4.0 mmol) in 10 mL dichoromethane, trifloroacetic
acid (5 mL) was added. The reaction mixture was stirred for 2 h. At this point, LC-MS

showed the reaction to be complete. The reaction was concentrated to remove the solvent
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can optionally be specific for particular A(3 species

or forms. For instance, antibodies that bind an
wepickapssat or near the N-term nus, C-term nuSPCDUS2004/015239

central portion of A(3 can be used to 48 WO

and st et of BF 18 004/ RS TR e SvES bver 24 hto

give tHRAUIBm: p‘%Hﬁd%ﬁsi‘?FAs]altr(l(ﬁ(P/dgie@cR 6E10, B436, antibody
rai sed agai nst AD 12-28, 21F1 387, O one GB-10, and

t he A040-sel ective anti bodi es. Mireover, antibodies

[0208e| ecEpwpoynsis 48mpd 48 sveresynihsisized &opt 4 nsing wimilap sythelic

procedxa d%%&g;%ﬂ W%é%?ﬁ}% ?ﬁ%’f}eﬁ(}iﬁ? ﬁ@g%h or t%’?ﬁ%‘ ng agent

can optionally be detectably labeled or, if a

F. sevatais-braniophagy tiisurba (5) ng agent i s enpl oyed, the
secondary anti body or agent can be detectably

| abel ed. Exenplary detectable | abels include 8
radi oaetive, fl ugr escent, bi ol u/@ escent, J’\NHZ
chem nesc and englcrmu ﬁe Mot Ha0H'S 0f A
det e g§u Ia Bets, —gmit of at Iygely orjl\/;/
qua'Fl tativel y¥assessi ng theg nt of bound pept|

based on such detection, are wel [50known in the ar#.
[ 0158] I nmmunodetection nethods that can be adapted for
'assessi A(3 levels are wel | kno to one, of skil

[0202], th%rrgﬁghyl -Srgreaniipa (i e ééﬂﬁa@gmﬁé%@a@yl bsafhl%erénate .3g,

58.4 g{gﬁn%l? akd &%ﬁn‘i’e in a@%ﬂ@ﬁ{ faRldta AR foPBY hﬁﬂa|ﬂ1¥ rdaPtion was

nation w t el ectrophoretic separation or
allowckdrtatooli ang tlan praweddatvadturingige geltsr. dihe magkire was stlrred for 15 min,

R B Y BTt Gy
resulhﬁ% ?rlgﬁ;f F&ﬁﬁ@@as?ﬁé?ﬁsﬁ&fd@@ tSa SWNaOH%ﬁh&Hﬁ sBRﬁﬁHtaﬁd @ifrred for

nked i mmunosor bent assays (ELI
18h a‘s&ib‘égl Tige maytlmnwm allofwedmo (:@olgtnd \ﬂtwmwredtm@) s&mngwp rwater (400

). GORF SR ahiFe Ao doreu e e S FRO Bl g i

vacul®- filter AABd Q&rlaﬁ W6 biRe &Jresdund B!ll Q @SiSte®blid (10 1 g 71%) LC/MS [M-
chr omat o rap

can, be used. For assessin
HY =t 1. e Brlgp%%éé &1 NMR (DYFSQrd6) 300 Mity %%—1 éms %Bs’ééﬂ (d, 1H,

- r S} e an resol ve

= Sf*lgfﬁ ﬁ@sgﬁ ggﬁn) BS,’ ﬁ%%ggbrands?i%@s-ﬂ speci es
(Wltfang et al., (2001) J. Biol. Chem, 276: 42645-

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

collection of all prepared thiourea compounds.
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42657). [0159
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anti bodies. [0163] The foll owi ng exanpl es are provi ded

to further illustrate aspects of the invention. These
we@aplkisso are non-limting and shoul d not be chPeFUSMeH015239

as limting any aspect of the invention. EXAMPLES

[0164] Al solvents and ts,were obtained from

the Aldrich Chem cal Co | waukee, W) unl ess

. o ! |
- TONES WITH
ORI SHON DR R R it prgueore
spectroscopy. Proton nuclear netirc resonance (1H

NVR) spectra were recorded on a Varian 300 MHz NWR

spectronmeter in deuterated chloroform (CDCL3) or water
[0204]D20) Repsesegtative orlesindketbneldérivativas{p.08 pemkl]; see tinemoketone™

i nte | ,standard. [0166] Pur,if.ied, co und re .
coluigh it T3 BB gF P eommact vt -eRy SRR R G R ipurea 67
(0.08BhR2Y)Sh ¢ 1BL ANIB QXutiBs. STEPRAIARAStired WP @ eC bt 4h & h with

Shi madzu HPLC system A typical gradient utilized a,
optionalyidrigxiviga ftes Coaling topemit¢rapanaties; the reasiogeixtuge fiap directly

0 . . .
ey 3 s e QA e L O RSB SR ARt R radin
in a ¢ RIcOME 18 isdline enetitld frddbcbp ERRREIRE W&@, coflcdntriieddln Milduo as a
col um. Conpound structure was confirmed 50 WO
TFA3gb4/ 110350 PCT/ US2004/ 015239 by t he observance of

the (MtH+) ion (Mtl). Conpound purity was assessed by

ultraviolet |ight absorbapce at wavel engths of 220 nm

and 254 run. The percent pt y[rwas based upon
[&E tlhe peaks in the

g
integration of the area
chr omat ogram EXANMPLE Iy RATI ON OF REPRESENTATI VE
ALPHA- BROVOKETONE DERJJVATI VEQ7; [0167] Representative
a- bronoket one derivatives were prepared fggminothiazole

condeng¥h? bramaletore

r

DMF, 70 °C, 6h
TABLE 3
Bromoketone ‘Title Product LC-MS
10 \ NS observed [M+1]=418.4
N
D/[ /QN,\ calculated [M+1]=
N 418.6
o7
68
12 observed [M+1]=432.5

432.6

H
S
[N
J@I " )@LN« calculated [M+1]=
= ‘

69
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representative thioureas.

Descri bed bel o

w are

exenpl ary procedures which were used for the

wWGe gnuhesse of

A
2-

iyl FAEAY

representative a-bronoket one derPUHUB20$015239

oL

e

DVE

t el
bor

-met hyl -1 H
$solved in 22

m NJ N OH 4A
onic acid (82
i m

D mL round bot

nydrous cupric
molecular sie

ICL Tyt

Ac)2 0
HOL/

VAN
e Br2

@zo

B

e@i 9 10 [(5168]
2.0 eq), 4

daz Ie (205 ng, 2.5 mmol

m of DMF/ CH2Cl2 sol utio

1le flask. Hg this react

acetate (681 ng, 3.75
/S (1 R7Rn\ nnd nvrldl

PPN Mo T52

NJ Air, room
4- acet yl phenyl
nd

, 1.0 eq) were
n (1:10) in a
i on m xture,

nmmol , 1.5 eq),
e (04 5

temperature for
o ice-water (¢

i nt
pr ¢
way

vag

ng,
St ¢

ich time the r

shed with nmeth

169] Conpound

ol , 2.2 eq) W
rred under ai

M5. The react

omat ogr aphy (
yl acetate) to

wei ght sol uti

nre then ad N The reac
r roogzgng pure fo
=act|® Judo-o o be
Nthen filt ’K
anol aHd purified by SI|
SCO system 0-5% net ha
gi ve compoupd 9 (200 ny
O (200 ng, |I'mmol) was di

on of hydrogen broni de

t ohsarvgddM+1]=472.2
r 16 h, at
erderpited MBY =
h¥6h@h Celite,

i ca gel

nol !

, 40% vyi el d).

ssol ved in 30%
in acetic acid

m). PF this
led dropw se.

2Ci pi tated out
shed with ice
uum punp to g
HOAc salt),
2ps Wit hout f

5ol uti on, ne (160 n

The react) @ﬂh tlrred

Ph. The xt ure
e desire

59) . /~The _Q;brodu
lid precipitate

The

cold water, and then dri
ve a yellg&/solid prod
whi ch was carried on to

urt her purification.

actio

DobstrvedpM-1jwad18.4

at room
caladatpd (Ve d]=
C418.6

was filtered,
ed over a

uct 10 (120
subsequent

26

(SN
o0
oo O
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[0205]

observed [M+1]=418.4

calculated [M+1]=
418.6

The following {4-[6-(4-methyl-imidazol-1-yl)-pyridin-3-yl]-thiazol-2-y1}-(2-

methyl-5-pyrrol-1-yl-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 ml DMF

solution with various alpha bromoketone 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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51 WD 2004/ 110350 PCT/US2004/015239 B. 2-brono- 1
-[4-(4-methyl -imdazole- 1 -yl)-phenyl] -propan- 1

woowe/1{688) Br O O rN Bra, HBr/ HOAc KzZC03 / DMBOI/NS2004015239

\ / + N/ 90C, overnight V. N?2i, 1 11 Y 12 [0170] A
solution of 4-methyl-imdazQle (1.72 g, 21mmol, 1.05
eq) and 1-(4-fluoro- phenro an-1-one (3.04 g,
20mmol, 1.0 eq) in NTE 1}{ ,stirred with
anhydrous potassium bonake (5.52 g, 40 imol, 2.0
eqd) afipmQrdmolM&Ni-ght At _this point, the reambhiatle
was judged to be conplete byMEC-MS. On cooling, the
reaction mxture was poured7oito ice- water (-50 Q).
The desired product precipitated out, and the
precipitate was filtered, washed wth cold water and
dried over a vacuum punp to give a light yellow solid
product 11 (2.14 g, 50%yield). Conpound 11 was

brom nated in a simlar npAREE A4S descri bed above to
afford conpound 12. [0171] In a simlar procedure as

described above 1-(3 4-difluoro-phenyl)-propan-1-one
was Bremoketanei | h 4- et h¥itle Podaghl e to gi e cb&pMdnd
13. Brominatiop of 13 in a manner as desgri bed above
afrfot Ule;fl s, H _ observed
{4-[3-F Oor o- 4 (4- et hyl - i{mird N@ yl) - pnﬁgxﬁéﬂgﬁ?zo
I-2-yll}- (5-i sppropyl - 4¢th 2- met hyl - phenyd ) - ne
(14,00 Br D
N calculated
A2 [MH]=412.5
74
12 s._N = observed
?-F/U'Q [M+1]=427.4
N calculated
A5 [M+1]= 427.6;
75
20 | s K = observed
) F/\@ND [M+1]= 413.4
"
N calculated
N
A [M-+1]= 413.5
76
28 s_H — observed
\ F/@* N [M+1]=476.2
& 478.2
N
Br,q 2 calculated
[M+1]=477.4
77
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NCH K2C03/DMSO N Hdr/HOAC 80 C, Overnight ~~/ N NF
\NF FF 13 14 C
\Vdammnunab [4-(4-ethyl-imdazol -yl)-phenyl] - et PEURE04/015239
(16) H NH,/MeOH % + TOSM C NaCN_ O Et OH 0% 100-110

ool SN St o £t e i
-yl)%&df%_?_%l@l%ﬁﬁ%enz%neﬁ ﬂlﬁhﬁinedcoh%ﬁhds?alﬁ?@;éﬁipﬂeﬁ*? afial&gs thereof

o a stirred suspensit on of

weretpmmarcrﬁeqchgndn@wb@w m@@dvr@s desgihed apovemBenrosgattive
bron@%ﬁtgh%ne%ln? é/qd 1n tfu(s) TEAct elg t 1 r%u%ta%ﬁﬁ%c}co%pé)%%ss%f,forged are listed

belowhRICAb1eBS added The react| on m xture becane clear and
white crystals of oxazoline began to precipitate in
15 min. The reaction was_continuously stirred for an

~ N S
NJLNHz
4 M
alpha bromoketone » aminothiazole
DMF
70°C
TABLE 5
Bromoketone Title Product LC-MS
10 \SD’H observed
v T l/ [M+1]=432.4
Qﬂ NN
N K calculated
A [M+1]= 432.6
78
20 \s»,',j observed
N )\/ [M-+1]= 433.4
f; NN
N N calculated
A [M-+1]= 433.6
79
23 s _H | observed
L _
v T )\/ [M+1]=418.4
5 NN
N calculated
N [M+1]=418.6
80
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additional 30 min. The m xture was filtered and the
crystals were washed with ether-hexane (1:1) before

walegoengn3sConpound 15 was attained in 81%i el d PdT/1I§)004/015239
The structure was confirmed by 1H NVR in CDC13.

C- M, [Mrl] = 254.. Pyrity. >98% 2. o .
10205 ny ot e R ity o poird AT TS 44 Gpethyl-imidazol-
1-y)) GReRALRAH a e 288} -HerSat-1 3ddibrhinkbonthodAdERAnd dxBnilary analogs thereof

Saturated solution of ammonia in dry methanol (30 .
werepgparchhascouding to ke sAma Rrpecdigssassioserihed abeye. 1Repregentative

100-110 C. T | . t .
s o 0 S R POl e e
belowii2Cide ¥eOH. Conpound 16 was isol ated as a |ight

yellow oil (yield 72% 0.3g). The structure was

confirmed by 1H NVR in 3 and purity by TLCin
CH2C12- MeOH (9:1). Purity 95% 3.
1-[4-(4-Ethyl -i m dazol - W nh; et hanone (17)

[0174] NaH (0.068g in 60%Joil ,di"spersion, 1.7 mol)
was addefpiabrénskatdmki-on—o0f —conpound-36 {Qindfhble 1. 8
nmmol) in DMF (6 nL) with stiroMrng at room tenperat ure.
The mxture was stirred for 788 mn and a sol ution of
4' -fl uoroacet ophenone (0.215 g, 1.56 mml) in DWVF (2
nm.) was added. The reaction_m xture was heated at 80 C
for 1 h, and then cool ed!ABUERed with water, and
extracted with Et OAc. The organic | ayer was washed

Wi TRy T ] dried, and d 1o a yel'TopcsMq d.
Con%(gﬂﬁ@k%ngr ystalli zegﬁtyo g?‘?ntemhi te color Wr?glgi es
upgon standing at roomtenperature. The yield was 0.270
g,| 67% 10he stfucture was Ss firmped by 1HobivRvedn

COC13. LG Ms: [ Mr1] =215. it >98% | M+1]=432.3
2-Brono-1|-[4-(4-ethyl -i azol ¥*y\) - phenyl ] - et hanone
(28) [0175] Ketone 17 (7160 g, 0.66 ni nol ralealated
di|ssol ved in 3Dp% acet{f¢y acid/HBr (5 nL) b B=432.6
addition of brpmne (0Y104 g, 0.66 nmol). | The reaction
mixture was st{rred at room tenperature for 1 h, and
then poured intfo cold waterg{10 nL). The product was
extracted wth ethylacetate (20 nL). The|conbi ned

orlganic layersiwere washed with water andlbrine 53
20 SY“ r observed
&é /\C(NV [M+1]=433.4
N\ N calculated
AL [M+1]=433.6
82
23 SYH g observed
?—\ N /C(Nv [M+1]=418.4
N calculated
/N/) [M+1}=418.6
83
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WO 2004/ 110350 PCT/ US2004/ 015239 dried, evaporated to

a yellow solid, and crystallized from et hyl acet at e:
wheoane3fd: 1) to yield 0.170 g (77% of conmporeUsRN4/015239

The structure was confirnmed by 1H NVR in CDC13. LC

[OZOg&br ! %u_s répgrg%ngjiwﬁ )%’hla 0&3@6‘%’ e%e%vsltnbeﬁ rege cot&binfjl with

thlouiféﬁfﬁé?@@tlél\lez% 1&2%11%11a@60é&h1%\ﬁ*\1|fds&n3w5@23§ UkiBpt ﬂdaﬂ'lhe\lfondensed
Jr rz

product (61 (zmede 8 A Img)riv assubseauantly dissojmerddn A-53mluDME; Ratrssim

cutfULOET S 8, 5 G A e RS o B8 g

the sol0Rb). VBS Racurbiviediried oPMB3H 3brootn) temipefature. Adidt tentoval of the
of K2C03. The m xture was heated at OCfor é{;
unreagtqdPotassiugn SbPenats, @he rwrélopé%f%wamn DY eysisediphgse HPLC
usm%m&%’é?nﬁtﬁ@ KB HTEA 'eiﬁ@ %% R @faﬂohé‘r naleqh 1404299 afid then
t orous sti resul ting
concgtests thlettm]te@rmhmt cmprazan‘advo brcmncfkletd.nes elaphbymshlms reaction and the

enerously with The, resul t] terial was
resulfpnf Bile P?%n%@éé affgf%ﬁg afeisiest bedows 1 Tale 4y g (6.1 g,
67% . LOMS: [M+l]+ = 202.2. C11H11IN30 = 201.2. 1H
NVR (DMSO-d6) 300 MHz 6 1§ (3H, s), 2.63 (3H, s),
7.72 (1H, s), 7.87 (s2H J=9.0 Hz), 8.41 (2H, d,
J=9.0 Hz), 851(1,51/“5.\) 98(1H s). 2.
2-brono- | - [ 6- (4- metdy! - i'mi dazol endwyl keqyr i din-3-yl]-e
t hano8™ 20"t 0T77T ;ronpound 19 (Gug g, 30. 30"F ‘1%
was suspended in SO%,(ng/Acm (75 mM). Bromne (4.82
g, 30.30 mmmol) was added dropwi se over 1 h. The
reaction was stirred for 2 h at roomtenperature. The
reaction nixture was pour @BLAS 600 nL of ice water
and stirred rapi dIy for 15 mn. The resultlng

DL oo one™? O T P fiulch T AU MRS HRME T
10 ) observed
@/E . [M:+1]= 405.4
calculated
[M+1]=405.5
84
20 puiy observed
/(j/[ [M+1]=406.4
calculated
[M+1]= 406.5
85
23 observed
Q/E s [M-+1]=391.4
calculated
[M+1]=391.5
86
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The conpound was air dried to yield 20 as a yel |l ow
solid (10.6 g, 80%. LC/ Ms: [MmHl]+ _ 281.1.

WELHIOBSNIO, 2HBr = 442.0. 1H NVR (DVSO- d6) 30BCIVEZ2004/015239
62.36 and 2.37 (6H, two s), 5.06 (2H, s), 8.16 (1H,

o2l 2 (e ) PGy AP o i oo, o7
was R0 s Bked FRI+1F= 431 .4, calculated [MH1]=431.6).
I-[ 4-(5-brono-thiazol -2-yl)-phenyl]-é€thanone (1221)
and 2-Brono-|-[4-(5-brono-
t hi azol - 2-yl) - phenyl ] - et han E}eﬁ( 1222) 0 0 O Suzuki
Coupling I Brom nation \ SeEBr OHRN
1219: R=H R~N 1221: R=pA™w 0: R= 222: R= Br 1.
1-[4-(5-Dbrono-thi azolv=b- yl) - phenyl T - anone (1221)
[0178] 2-bronp thiazole (1 g, 6.1nmmol) was placed in a
flask and tol uene: Et OH (4: 1,87 80nL: 20nlL) was added
prior to the addition of 4-acetyl phenyl boronic acid
(1.2g9, 7.32 mol), sodium carbonate (2.16g,
20.4mmol ), and water (3nmlL). The reaction m xture was

[021gpgasae§kemhtm@bmbﬁ@a AtV ABBE (st FRkRed teoludhn 3OTHBIOS) were
d(PPh3) 4 was subsequently added and the reaction

combingd with Zneromeeb{ 4 (H-aettobpperagm-1-yrphsayhroghant 1-aag 88 in the

al |.onegd, t Qol to room. tenperature. .Et QAc . . 100mL
prep @it ob T fGhnarPrier etins AR ANbC Sy ne g ik Tdlogs.
The Yl iN@&ttReh iy trButeaiag endplddeato ?r_epﬁﬂeﬁﬁe febEiamhthtivetitleegbmpounds
_over MgSH, filtered, and purified by colum
illusepedirat ¥d¢ dphy (120g 1SCO cartridge). Conpound 1219

was isolated as a white powder (974 ny, 79% mass for

015 R A G gt
one WB dissoleetlahilcd mdi ahhy@oliy NDBF dingethylformamide (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

A~

~N_J 88

thiourea » aminothiaz

DMF ole
70°C
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brom ne (160nmg, | mvol) was added dropw se. The
reaction mxture was stirred at room tenperature for
WG2004hef3er e it was poured onto ice-water, stirPerUBZNn4/015239

10 mn and the precipitate
was isolated as a yell ow

Mg g

92%

filtered. Conpound 1221
(257ny,

mass for

C11H8Br NCS, caI culated: 2 bserved: 282.1 [ M1]).
F- HiBhRAD- Title Product Yield LC/MS
[ 4-(5-br om) t hi azol - 2-yl) - phenyl ] - et hanong (1222)
] 179] gfi ng O[ \r/:gssg p soceqdur esfv;ogﬁgg |_b$d[mpﬂvg,385
2t %kﬂg 8/}r912)t_h| az c94 Mo ; (0) : oltf Cao N4S—
1 PRME- br omo o - 2- henyl]- et hand %%%
sol ated as pal e yeI I ow povvder (500my, 43% mass for
C11H8Br NOS, | cal cul at 283. 2, observed: 284.1
[I\/H]) 2- Brom) [ -[4-( brom)thiazol-2-y|)-pheny|]
L] IIUIIC J.L _2 v‘\ﬁo | oul Cll Cd ao a p‘l € ‘LGI I O O
6%2 77% mass for Gl BFNH , cap%?}&tz [%'bﬁ L6
gishlopereng§1. 6 M+ N 0&3Q],, The P o NS
al)bﬁlémﬁ%etone derijva i ves lt ed bel ow i n TapeHzofbl§=
an  exenpl any |/I st ration of all|prepared 1§moket one
compounds. 55 WO 2004/ 110350 PCT/ US2004/ 015239 TABLE
1 Conpound &- br onoket Conpound| a- br onoket one  No.
o100 23 0-BrBr N NN_12 0B 24 0 lci Nz~ B\
- 4- = 0.028 g= | [M+1]" =385
dichloropheny /©/[ N 72 % yield
D)- thiourea (N C0H31CINGS =
N c 384.54
91
benzo[1,3]dio » 0.024 g= | [M+1] =395
xol-5-yl- /©/E N 60 % yield.
thiourca N Q)O CuHuN0,8 =
PN 0 394.50
92
(3-methoxy- , s>_'N,H 0.034 g= [M+1]" =381
phenyl)- /@/E N 92 % yield.
thiourea N ? C21Ho4N4OS =
N 380.50
93
(2,3-dihydro- S 0.026 g= | [M+1]" =409
benzo[1,4]dio /©/EN Q 65 % yield.
. O,
xin-6-yl)- . Ol ) CHpuN,O,8 =
408.53.
94
(3- S 0.033 g= [M+1]" =397
methylsulfany N @_ 82 % yield.
l-phenyl)- N R _
s ) Ca1H2aN4S,
thiourea 396.58
95

72




NN N/>14 ~

0 Br

25 0 Br

~NF N/ 18 0 26 0 Br N

- Br ONI/ 20 027 0 Br Br NONNN.NN_ I/ 210
w®e00281350 Br-N N N F NJ N 22 0 Br 1221 0 gPE€EBS1004/015239
NON QN J 1222 0 gl / Br Br*I N 56
naphthalen-2- S 0.038g= | [M+1]" =401
yl- thiourea /©/( N 95 % yield
/@ /Q Co4Ha4NaS =
400.55
96 ‘
(4-phenoxy- l 3;>_N,H 0.026 g= [M+1]+ =443
phenyl)- /©/[ N @_O 60 % yield
thiourea ) O\l @ C26H26N4OS =
442.55
97

[0212]

Representative thiourea derivatives (see “thiourea” column of Table 9) were

combined with 2-bromo-1-(4-imidazol-1-yl-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.

73



WD 2004/ 110350 PCT/ US2004/ 015239 EXAMPLE 2

PREPARATI ON OF THI OQUREA UREA DERI VATI VES [ 0181]
wabioanrsao deri vati ves were prepared by conbi ni PQI/E82004/015239

aniline derivative with an aryl isothiocyanate

derivative. Myst aniline conpgunds were commercially

avai | abl e and/ or synt hes djlused wel | known nethods.
[0182] An exenpl ary )ﬁ)lv
5- (N, N—dlethylanlno methyl - ani |l i ne, was prepared

according to the foI W ng2zepresentatiy te. This
nothazo
procedure was 480 enployedpto synfheS|ze ot her
5- (N, N-di et hyl am no) - 2- netdtgl - ani | i ne anal ogs. CH3 CH,
CH3 NO2 NO2 NH2 /\Br I N Cl2.6 HRO K2CO3 NaBH4 DWF
MeOH: CH2C12 NH2 80C rN ﬁﬁﬁﬁyfg [0183] Conpound 29,
diethyl-(4-nmethyl-3-nitro -am ne was prepared by
di ssolving 4-methyl-3-nitroaniline (25.0 g, 164.5

MToThioalch SYNY! DI Piid¥roaddt 8 U5 411 Nheld 0] ) TC/ME
n a 350 nL |gl ass bonb. A large stlir bar and K2CO3
56.75 g, 411.2 mmol) were added. The bonbl was
ightly capped and placed in an oill bath at| 80 C_ The
1{3tethyl- wag then vi go %g@ y stirqéd20g= 40 [M+1he 365
" edfinybn wag t hen ;@ﬂ’g @_uncapﬁé%yﬂd}cﬁ the
hel)al wag paptitioned ween Ft OAc (400
ML &red 300 ML) . NFhe water |ayer was then V\
Mth Et CAc (150 nmL) and the combi ned Et OAc s vvere
pashed tw cH 98
(3-chloro- ' S 0.021 g= | [M+1]"=353
phenyl)- /©/EN @_CI 58 % yield
thiourea N , C1eH3CIN,S =
=
352.84

99
(4- ,s>_N,H 0.020 g= | [M+1]" =404
diethylamino- , @/EN’ 73 % yield
2-methyl- N Ca3HsNsS =
phenyl)- = N\ 403.55
thiourea <

1200

[0213] Pyrrolidinyl containing analogs were also prepared using a similar procedure as

described above. Anexemplary pyrrolidinyl analog, compound 1201, was prepared by
dissolving 0.1 mmol of 2-bromo-1-(4-pyrrolidin-1-yl-phenyl)ethan-1-one in 1.0 mL
anhydrous DMF and adding 0.1 mmol of (3-methylsulfanyl-phenyl)- thiourea. The mixture
was heated at 70 °C for 4 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 was concentrated via

speedvac, and the purity of compound 1201 was 95%, as measured by HPLC.
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with water (500 nL) and once with brine (500 niL). The
Et OAc | ayer was then dried over MSO, filtered and
w@oemeani3s@t ed to a dark |iquid. The product waBCT/US2004/015239
purified by silica gel chromatography with 5%
Et OAc/ hexanes. Pure fractions, wer e concentrated to
yield conmpound 29 as an ordgngelliquid (20.8 g, 61%.
LC MS: [ MtH] += 209. 1. C@%ﬂz 208.2. 1H NWR
(CDC13) 300 MHz 8 1.167)T , 69 Hz), 2.44 (s,
3H), 3.35 (q, 4H, J= 679 Hz), 6.76 (two d, 1H, J= 3.0
Hz), 7.09 (two d, 1H, J= 0.6 Hz), 7.25 (d, 1H, J= 3.0
Hz). [0184] Conpound 29 (2012819, 100.0 mmol ) was
di ssolved in MeOH CH2Cl2 and cooled to O Cin an ice
bath. N Cl12. 6H20 (4.0 g, 16.8 mmol) and NaBH4 (11.0 g,
297 3 mol) were added in 1 g portion over 90 m n.

o B TR 3 LISt v

also pregued bypordkmsing aayldlrédrirmammslvalth bramoketose dpdvedivds, ima similar

CH2C12 (500 i) i ca The e

mmeéﬁﬁd@wnh%%bowee%c%&whaég Supoiions et Ll himidazo 15} phenyt)-
QP SAL A2 - i re prepared

o B T A Sl o B8 IR were prep
by theteRBmplabpdutd Jepickbbelesul ti ng sol uti on was

concentrated to a yellow liquid which was purified on

a silica gel colum eluted with 30% Et OAc/ hexapeg.

Pure fraction were conbined and concentrated und

reduced pressure to y| el d conpound 30 as a hf’ )
purple hiqyid (15.3 @gg;wws [ MtH] '
c11i@8|\m/ 178..2. (/fh CDC13) _300 M7 1. 13 (t
6Ho 6.9 Hz), 2.84/ (s, 3H), 3.27 (q, 4M J= 6.9 Hz),
3.81 (broad s, 2H) 6.05_ (d, 1H, J-24Hz 6. 34
(two d, 4H J= 2.4 Hz), B.86 (d, 1H, J—81Hz)

[0185] The fol lowi ng representative thiourea

[0218F" | VB! ih%aSpresdRatlegRédedtre] BiixedreRoEabno(0.2 Wi (.76 mmol) and urea
representative a-bronpket ones Li sted bel qw are

(©. 3%@@1@0&%@@ disselyed ut-5 Wiy DM tpled glapsiivRe. The mixture was
heat&{ aet%%rfﬁ d(f\r\}ltﬁ tutrﬂlg { f‘?l% d?&ﬂey trﬁ% '(rgagflon %ras %o&@& 'EB/{‘OOEI temperature,

reo i ourea
the reaction mixture was diluted with DMF and injected directly on a reverse-phase HPLC

column using a gradient of 1-99% CH;CN/ water/ 0.05% TFA over 10 min. The desired
fraction containing the product was concentrated via speedvac and further purified by
precipitation from hexane/EtOAc (1:1) to yield 0.140 g (56%) of compound 1202 as a white -
solid. Structure was confirmed by '"H NMR in DMSO and LC-MS [M+1]=333. Purity, as
measured by HPLC, was >95%.
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e/\ NOSN- ~~s 0 S 10% NaOH H2N N \ Acet one 0JNAN
$ O/ Nalk HH31 32 [0186] To benzoyl

wo sothissyanate (6.4 mol, 1.04 g) in 10 nL drRCT/US2004/015239
acetone, 2-nethyl-5- pyrrol-1- yI phenyl am ne was added
rapidly wth stirring. T |on was stirred for 2h

" gor ousPREFARAGH Elfé%rlg@wﬁaﬁ@%ffvoﬁ&éﬁ%ﬁweh?

l'iberally vvashed with cold water followed by hexane,
and then air-dried. The product 31 (90%yield) was

us j dn€action W t hout
A. fu?‘tﬁﬁgirogl%g&&éﬁ clflgglteflon qg%g%ﬁ%onpound 31 was added in

one portion to a preheated (-80 C) stirring solution
[0216] 10%edquiNefrésentitiverN stubstitited thoazetadagbaining liemppatdg veere

wa red ont 0.excess,ice., The pH. val ue,was
Propiad §3 ghe e FraBU A & TR Shie belba Mg R SRy e another
procQ&’Lﬁé 95/ A &cBB ‘Elmﬁ et iR S € HaRUAE Witres3AtaiRE thiazole compounds.

| ected and washed with cold water, then hexane to
rermve benzoi ¢ acid. The product was air-dried (80%

[021]] e d;n tmdxempleneyuisshoyndwlays duaneketentcil Wﬁ%conﬂpwé eith 4-
n%ﬁa u [ fgg@r&) g2035 B hEnad pq4ée]dﬁpe:§5c19 described in Example 3.

Sub% ot n\nwyiﬁlo'ia FodrRedYL0Q eteydas tstnmqmlaN( SylaorOuffedded 1205.
I—ICZI ~ ~\~ Acetone ON N1 10% NaCH S
Altematwely, heterocychc rings were further added to 1203 or 1205 to produce 1209 or 1206

and 1207, respectively.

Na e
N
\Z/ ‘ s
. (BOC);0 / pyridine \ r\/l \O\
.
1203 93%

»! )
N
- »
SEMCI/ Na
“er DMIF /3h
NaH/ DMF 80%
94% //>5|/
o 7
r sl
S { 7/
\ / ‘ N
N
Br
Br 1208
1205 N
g
[ﬁ P N) ( ! I Toluene / 90°C
N Pda(dba); (i) BINAP ] Pdy(dba)s / NaOtBu / Toluene
NaOtBu (ii) TFA / Water /MeCN (HPLC conditions)
Toluene / 90°C
23 hours
w@ YO
' 1208
1206: X=C /
/ N 1207: X=0 N/)

N

N
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S+ ~\OHHHB80 C HZNxH 33 34 [0188] To benzoyl
i sot hi ocyanate (33 mmol, 5.38 g) in 30 nL dry acetone

wWo b@4ani3fo ne was added rapidly with stirring. PATES2004/015239
reaction was stirred for 1h at 40 C, then poured onto

ked iy hRd. , Th .
edul ti Elg °oaﬁ?pal'e° ”(‘%—&4"115@%@0&9% Bk ey e acid rer-
vvlth colP Iovved by hexane, then air-dried.

The product 33 (over 80% yield) was used directly for
1021807 g0 pyTER 105G 2 Al Vat SBindY i LR Byridine s
mL)pmeéeat fohobpRHEHT mtrogern ‘ma@ors abditionnf doferd Oty icarbdaaid. (262 mg, 1.2

t stirring overni the m xtur red ont.o
mmglye e Fapion MRS AL Al o g peeane 1y B Xpufy gpotion tumed
cleaf;% 5 Iﬁgutesgﬂeﬁbfeeﬁ%& bOHeE BB Watet. aﬁ\?tepﬁlrﬁﬁg 28119 minutes, the

desi red product 34 were collected an
mixtnmw@sjﬁlmted:h apdihd predigitate whedridtensnetiomfor @fovurs. (rampooind 1204

was 1‘58 a‘%gdu %tf%g?{g“?é’g%@b@g{)m&} Iﬁ)&izg;tefigge%)ﬁ e%ltr%%e?ry— 45’7 oqt)served=

498 qll cation. C.

EMKF hoxy- 2, 5- di net hyl - phenyl )-thi ourea (39) 0 |

~,, boc boc / S TFA H2XXOH TEA /[ THF HN

) @moﬁ@qmphmbo%(wmwlfb voleminhiazo B abeZorastingsilanyl-

36 37 Octipymety)rndinei(1308) H H 80 C | 38 3g H 1.

4- hydr oxy- 2, 5-di met hyl - phenyl -carbam c acid tert-butyl
[0210%t er C(o'ﬂ@ouhﬂ) 1904 (500mg, $.06 wirhol) wak placed in anhydrous DMF (7mL)

4- am no- - di net hyl - pheno] . (20 muol '

40 i
underap aﬂngﬁ%le%ﬁﬂfmﬁrm@ ptiop tofﬁﬁslvtlon@ Ngd (%ﬁ%g frfﬁé)% IBgWﬂ?FDil-,38
mmél).lzxft@}gtmﬁﬁ é Gt %g%e@m'bgﬁtﬁﬁg e nlinutes, 2-(trimethylsilyl)ethoxymethyl

chloride (0.25mL, 1.38 mmol) was added. The reaction mixture was stirred at room

temparature for 3 hours before careful addition of water (50 mL) and EtOAc (3x 50 mL).

The organic extracts were washed with water (100 mL), brine (100 mL), dried over MgSOs,
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, J=7.5 Hz, 2H), 5.32 (s, 2H), 7.11 (s, 1H), 7.44-7.50 (m, 3H),
7.65 (d, J= 6.3 Hz, 2H), 7.68 (d, /= 5.7 Hz, 2H), 7.78 (d, /= 0.9 Hz, 1H), 7.97 (d, /= 8.4
Hz, 2H), 8.30 (s, 1H). Expected mass spectrometry= 527; observed= 528 [M+1].

3. (4-(4-imidazol-1-yl-phenyl)-thiazol-2-yl)-(4-piperidin-1-yl-phenyl)-amine
(1209)

[0220] 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, Pdy(dba)s (3 mg, 0.0025
mmol), compound 1208 (53mg, 0.1 mmol), and piperidine (11mg, 0.12 mmol) were added to
the reaction flask. After stirring 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 oil (1.3mg). Expected mass spectrometry= 401; observed= 402 [M+1].
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After stirring at roomtenperature overnight, the
reaction m xture was concentrated to renove THF, and

wo b@4nessadue was re-di ssolved in water (50 nli)PeEnts2004/015239
ethyl acetate (80 nlL). The aqueous |ayer was

ram with e I e 5 I [
o by aiebnCi) B At Bt S S AR 20
vver e dried over Na2SO4. After renoval of the solvent,
[ozzl]ge c CUﬂ@o@lﬁ(DmU‘J (2002 P05 infrh61)l whay plaf;d:chﬂi‘anhydrous DMF (7 mL)
ronatog (1 SCO system . 5-40% et hyl @g
undehen aiegspbere @i v@rqgﬁ@ pript foddiiop i AeRE 7y § |P8Wdef2 0,65
mélgrghglfﬁ%?g%gttrg?ﬁec érafbgeeg%]lb?glﬁﬁlgg rgrtnlﬁgt'gg%e (0.05mL, 0.65
mmdlpWRoadidd 3the (ehctiom hnxtﬁﬁ&tm@)i at 90 9 fidr 200Fers peforeswatem(S0 mL) and
carbonate (K2C03, 8 and, bronoet hane

1 4.8
EtO fyerix5090k) Vigfy cahoushiriad. Fheorkhuleriei Nt Wate g water (100
mL)O%rﬁ{ JELINE: t%\% Sver WIS, 511711 fkdredPReRIGAGD LR BlinPlniRicuo gave
reac ot aSSI uri car bonate, and the reaction
commuﬁdUlZ@S\aaa pa]eeyra:llewtsphd {200nvg)t Exp@dhgd masseRpatteoniSRy=1425;
_d}%(b(% ganl c layers were conbined and dried over
; tldr renoval of the sol vent, the crude
product was purified by using flash chromat ography
(0530% §t-bubi- ﬁl@ﬁi@aﬂol—l%&ﬁlﬁﬁﬂ?ﬁ)—tﬁi@zcﬂlzﬁﬂ)ll(h@iﬁdridﬁrﬁ1-ylphenyl)-
product ;36 ield). 3.
4- Iet hoxy- 2, 5 di thyI phenyl am ne (37) [0192] To a
ut
OZZZ?cholrhg?nleth% a%‘:iﬁ Ra% alm}at 3rab H?g‘ah}mthr}u&@géﬁtw- BINAP (10 mg,

oace aci d
0.01FhemoB aciks |d[£ﬂo]ned<tnmﬂaydms sﬂufmee(d;l nilor Azﬂehr 2 mtnutdm de(dba)s (3mg,
the_.react on to be,.co Iet The

t, LG M5
0. 00BS v brompaund A5 (atnbe o B PenGpee (R ate Sy oD were
addé'ﬂn gﬁﬁp §t§mﬁfg at fb%m”éﬁ&peﬂt\ﬁe &S ﬂﬁﬁlté&aﬂat)m@ (drthg .14 mmol) was

hi gh vacuum oven over 24 h to give the

addetdl maeh@mmrTn1Mewsmzte@ at 20°q o1 Q%pouxsrh@thm assagethepugh a
re t
0453 e e o OB SR YRS SoPBAREE B Srpssolyet s

brove'dil fr2 mb). Expected mass sa;ectrometry* 429; observed= 430 [M+1].
NN- di et hyl - -di met h benzene- 1, 4- di ani ne-t hi our ea

4
( 6) N-ethyl-(4-(4-imidazol-1-yl-phenyl)-thiazol-2-yl)-(4-morpholin-4-yl-phenyl)-
amine (1207)

[0223] In a heat-gun dried vial that was purged with nitrogen, (+/-)-BINAP (10mg, 0.015
mmol) was dissolved in anhydrous toluene (1mL). After 2 minutes, Pdy(dba); (3mg, 0.0025
mrnol), 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 pm
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 after condensation of bromoketone derivatives with

thiourea derivatives. As shown in the exemplary route below, thiazole 1208 was N-alkylated
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0 H2N )O~ Boc20 boc boc N"CS NH2 TEA/ THF HN

) (XNH2H3CHDMF K2CO3 HN | / N DTFA CM H2N | / N
wae@tonss0 40 41 42 "1l / Noml 0 Hx 10%NaCOH N RCBUSIBH/015239

80 C/ HxNH2 43 44 60 WO 2004/ 110350

04{ 015239 : . .
to profig PAR: A& ook o stk pyine sl 0 1240 foliawed Byt
depﬁ?écﬁbnwf%)ve[lgi-ﬁdf] To a sol ution of _
benzene-1, 4-diamne (30 mol, 4.1 g) in

40 nL THF, boc anhydri de (33 rnnol, 7.2 g) and T
(45 mmol , 6 26 nmL) were added respectlvely A fters~

stlrrlng at roomdg enperature overnight, th sre |on
m xture vvas edcnf\m/\V(—ihove THE
reS|due di s and

a

The aque | ayer s extract ed W h et hyI

(3x 80 The or anlc | ayers were onblned And drled
over Na2SO4. Aft@r removal of the sol vent 120% he crude
product was purified by using flash chromatography
(5-50% et hyl acetate/ hexane) to give the title

co ound 40 (over 90% i elﬂ:) 2. P
b@;(t L¥| am no- 2 r;red) hyI phenyl ) - carbam c Egdﬂ
ﬁg 195] Ta_a_>sol uti onxe,;f

rrmajﬂ,czH']s 18 52 , pot asainogy car bo

I, 2. noet hane (12.5 mmol/ 1

tﬁ% wer'e ad’d%d Jhe reaction was sti rred ﬁ

overnight at 70 C. Water (3 nL) was added to dissolve
t he unreacted potassium

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 a dry screw-capped vial containing a stir bar, tris (dibenzylideneacetone)
dipalladium (0) (0.066 g, 0.146 mmol), tri (tert-butyl) phosphine (0.44 ml of a 10% solution
in hexanes, 0.146 mmol), a solution of compound 1209 in dry toluene (1.62 in 15 ml toluene,
2.92 mmol), diethylamine (0.90 ml, 8.76 mmol), and sodium tert-butoxide (0.420 g, 4.38
mmol) was added together. The vial was flushed with nitrogen and tightly capped. The
mixture was then stirred in an oil bath at 90 °C for 1 hour. The toluene was then removed
under reduced pressure. The material was then re-suspended in 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.
C30H41NsOSSi = 547.8.

2. 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
(1211)
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carbonate, and the reaction m xture was extracted with

ethyl acetate (3x 10 nL). The organic |ayers were
w@oibilnsdo and dri ed over Na2SO4. After renoval POf/USTE4/015239

solvent, the crude product was purified by using

1022y an bRy un D RROERY e B G m e PHEEBUTMIC 5 m), and
st1rré¥1 H‘ rgbl%ttgﬁﬁberghée £ir TS 1othes. PERZ S0 uck whs dheaiputiie( 43 )reverse-phase

To a solution of 41 in 2 nmL di choronet hane,
HPHG i Pllre fogtensi weracomb(nzd eng coppsniraied eydryTers Upderdedusgd pressure.

oo Sl e bl e i ard B bt €l Nartco,
(10031{:1!19 e 1 2besk (100 mempvmtda@xﬁ@pmemaﬂdemr Mgsq)n diltered, and

TFA. The residue was then dried further
conagataiguaderTedicsd prassye tayigld A2 1d e atW}tlieeqoklé?rﬁ %4(9 610 g, 51%).

LR lﬁ@;ﬂf‘—%l&%‘)g"/@a@%@mi9197] Conpounds 43 and 44

hesirzé m 42 using simlar synthetic
procedures descri bed above for the preparation of
Compound:ﬁhﬁd}odﬂdndbﬂfsalﬁf NAD, IO DdictitydAsDethyl-N*-3%- {4-[4-(4-methyl-
PCT/ USZQO4/ 015 33 N
N, N- di etiydazal- Rb@flﬂwh%ﬁ-z?éﬂél‘ﬁ 35-Grtdmewlslandihogomethyl)-
(49)-0 %ngne 153 dgmm@aczo | CH, CH, Br/ KC0O3 TFA | H N NH
227z N N DCM HZN I N'-" ~ Acetone boc boc
45 46 47 ~N' O S 10% NaCH

[0227] Compound 1211 (free base) (0.610g, 1.46 mmol) was partially dissolved in

MeOH (2 ml). 2M HCI/Et,O (1.46 ml, 2.92 mmol) was then added and the solution cleared.
The solution was concentrated down to a minimal volume using a stream of nitrogen gas.
Et,0 (5 ml) was then added and the compound was triturated to a white solid, which was
washed with 2x Et;O (5 ml) and dried with a stream of nitrogen. The material was then re-
dissolved in dry EtOH (1.5 ml) with gentle heating. The mixture was allowed to cool and the
compound crystallized. The crystals were collected on a filter and washed with 2x Et,0 (1
ml) and dried in vacuo to yield the dihydrochloride salt as an off-white solid (0.320 g, 26%).
LC/MS: [M+1]" =418.5. CpqH»/NsS2HC1 = 490.5. 'H NMR (DMSO-d6) 300 MHz 51.09
~1.36 (6H, t, J=6.9 Hz), 2.34 and 2.36 (6H, two s), 3.51 (4H, broad s), 7.42 (2H, t, ]=8.4 Hz),
7.57 (14, s), 7.79 (2H, d, ]=9.0 Hz), 8.07 (1H, t, }=1.2 Hz), 8.19 (2H, d, ]=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. CpqH2sNeS.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 s), 3.43 and 3.54 (4H, two broad s), 7.41 (2H, broad s), 7.73 (1H, s), 8.03 (1H, d, J=9.0
Hz), 8.24 (1H, s), 8.62 (1H, broad s), 8.75 (1H, d, J=8.7 Hz), 9.12 (1H, d, ]=1.8 Hz), 9.80
(1H, broad s), 9.90 (1H, d, J=1.5 Hz).
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HH/ S 80 C~ ~NH-NHZ 48 J 49 1.

(5- Am no- 2, 4-di net hyl - phenyl ) -carbam c acid tert-butyl
we@3ien103d®d) [0198] To a solution of PCT/US2004/015239

2, 6-di net hyl - benzene-1, 3-diamne (30 nmmol, 4.1 g) in

40 mL  THF, boc anhydride (33 ngol, 7.2 g) and TEA (45

mol, 6.26 nmL) were added res eg}.[,mely. After

stirring at room tenperat ower nihghf, the reaction
m xture was concentrat/@d r eno @ F, and the
resi due was re-di ssoINve |H wat er &md et hyl acetate. T

he aqueous | ayer was &xt ract ed/_vﬁ’th et hyl acetate (3x
80 nL). The organic l'ayersuere cdnbi ned and dri ed
over Na2SO4. After renoval of the\solvent, the crude
product was purified by using flash chromatography
(5 50% et hyl acetate/ hexane) to give the title

r%und 45 (95% vyi el d). 2.

péqsnsmaamﬁdné:edﬂaawé@%y| phenyl ) - car bani ¢ aci d

tert butyl ester (46) [0199] To a solution of 45 (5
[022870! , Th.ad@itigh to N-Bnked tHMEles) stresi CHinked thinzatee wWek2@opared by the

15 mml é@% and bronpet hane (12.5 mnol, 1.36 g,
eXepplpgy d. The reaction was stirred
over ni ght at 70 C. Water (3 nL) was added to dissolve
the unreacted potassium carbonate, ang the reaction
m xture was then extracted with et tate (3x 10

m.). The organic |ayers re Wonbwed and dried lo»*e@f'
Na f_t_é%_t-e,ncn V\”ﬁe sdf \Lve the cr

Ci
pre ct was T4akj f i gsi ng fivasdic. ohr onm;? phy;
(0-30% et hyl a%et ate/ H8%ane) to give thentitle m

conpound 46 (80%vyield). 3.
NN-di et (3, 4-cldbrepieylhaRioacsianille $121i3ani ne (47)
[0200] To a solution of 46 (1.16g, 4.0 mol) in 10 nL

[0240c T REEPE TSNS OPIeR defoppIupion oT kg A iHdoro Phiny):
acef?ﬁitﬂie’ (1!8% é}@O mmol, 1.0 eq)) and triethyl amine (10 mmol, 1 eq) in ethanol (10 ml)

for about 1 hour. After 1 hour the reaction mixture capped and stirred at room temperature

C. (

overnight. TLC showed that most of nitrile was converted to thioacteamide. Excess of H,S
was removed by bubbling nitrogen into the reaction mixture for 30 min. The reaction
mixture was then concentrated and purified by silica gel chromatography (ISCO system, 30-
60% ethylacetate / hexane) to give the title compound (1213) (55% yield).

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

[0231] The thioacetamide 1213 (0.08 mmol) and 2-bromo-1-[4-(4-methyl-imidazole-1-
y1)-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 into a reversed phase HPLC (Gilson 215) using acetonitrile / water / TFA gradient
and C18 stationary phase to isolate and then concentrate to give the title product 1214 as a

TFA salt.
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showed the reaction to be conplete. The reaction was

concentrated to renove the solvent 62 WO 2004/ 110350
wWEAAWBBO04/ 015239 and nost of the TFA. The rBST/U8M04/015239

was then dried further in a high vacuum oven over 24 h

to give the title conpo 4 a TFA salt (100%

yield). [0201] Conpoundsw&‘aﬁé wer e synt hesi zed

f r PREPARATIONSON REPRESINTEATIVE (FRIALOEYY, ABILFURANYL

above for the praApMINOTHIAZIOKEQOMPMIUSDSand 34. F.

2- et hyl - 5- br onophenyl thiourea (50) s s ONHz O x HN

NH2 + N=C=S Acetone HN H 5% NaOH &C, Br | reflux | )
[023HC pringhe prgpwation ghirigzolybansAprany heantainng copprwads hefgllowing

1t R enzoyl isothiocyanate (9.5g,
exeéi’?ﬁ?g%%#?r\g/\gre g)gﬁ@’iﬂﬂ'gg' in acetone and heated to

reflux for 30 mn. The reaction was allowed to cool

and then poured into stirrj Nce Rater. The mixture
was stirred for 15 min, apd/thgniformed a

preci pitate, which was fiktere Rair dried within
vacuumfor 1 It. The r ting ysll ow powder was then

suspended in a 5% NaOH,aqueous sol utjon and stirred
for 18 h at 80 C. Thie reaction was a|lowed to cool
and then poured intdsstirring icewaher, (400 m).
After stirring dn®/cerhor 1 h, teowaesy]’ting whit e
solid was vacuum filtered and air vacuomgilter @ried

for 1 h, to yia&qu, conpound 51 as a white gyt 0. 1g,
719% . LC/ ME: v 244.1. C8HIBr N2S=245N1.
(DVBO-d6) 300 Mz 8=2-%4 (s, 3H), 7.177TY, 1H ~J=8.4
Hz), 7.31¢dy 1H J=Y,8 Hz) 7.45 (s, 9.24 (I oad
s, 1H). NN

) 1217 ,,W) 1218
N~
0

[0233] The following route was employed to prepare representative triazolyl

aminothiazole compounds.

S
0
s EtOH [ ~NH
Br —/\ N
+ N NH—< —  \
2N — N\ NH 70°C  NZONS
N* N
75

2
2h 1216a N

28 Q_\

s .
P [ p~NH
—_ < N
. N
Sodium Ascorbate N’ N
CuS04.5H,0 f —
t-BuOH ' 1218a <

Hy0

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 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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[0203] The follow ng thiourea urea derivatives |isted
below in Table 2 are an exenplary collection of all

wQ@e@patsa t hi our ea conpounds. 63 WD 2004/ 11035PCT/US2004/015239
PCT/ US2004/ 015239 TABLE 2 Conpound Urea/ Thiourea

o T S8 ey i
cryﬁalhﬁéd\u n StantiboiNH2 robin &nﬁnkrehﬁl&sfor 3 di)s tblrgMd 12168Nas bipuidi®solid

6 N J 51 _~ 63 HZ"~s
(. 468 g, 99%). %)NyLC/MS [M+1]“H =379.0. CaolyNeS=378.5.

2. 1-(1-{4-[2-(4-diethylamino-2-methyl-phenylamino)-thiazol-4-yl]-pheny} -1 H-
[1,2,3]triazol-4-yl)-ethanol (1218a)

[0235] To a screw capped vial containing a stir bar, compound 1216a (0.100 g, 0.26
mmol), sodium ascorbate (0.005 g, 0.026 mmol), copper (II) sulfate pentahydrate (0.001 g,
0.0026 mmol), and but-3-yn-2-o01 (0.018 g, 0.26 mmol) was added. Tert-buty alcohol (1 ml)
and water (1 ml) were added to the vial and the vial wascapped. The mixture was stirred
vigorously for 16 h at room temperature. The solvent was removed under reduced pressure
and the resulting residue re-dissolved in DMF (1.5 ml). The product was then isolated by
reverse-phase HPLC. The pure fraction was concentrated under reduced pressure to yield
1218a as the ditrflouroacetate salt (0.038 g, 21%). LC/MS: [M+1]"=449.1. CpHyNsOS=
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)-thiazol-2-yl]-N*1* 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)s ( 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 MgSOs,
filtered, and purified by column chromatography (40 g ISCO cartridge). The title compound
was isolated as a yellow powder (40 mg, 40%, mass for C,4H;5N30sS, calculated: 403.5,
observed: 404.1 [M+1]).

83



H NH2 HNT \ N Br J 52 NHs 64 H2ZNys / NH2 HN N

53 F S 65 HZNs NN NH2 HN 54 1 66 HZNs OHN/ N J~
WOk H CF~ 55 H2".s 67 NyNH2 HN / s PEINUSBM4/015239

WD 2004/ 110350 PCT/ US2004/ 015239 EXAMPLE 3

CONDENSATI ON OF REPRESE V] |IQA&.PI—IA— BROMOKETONES W TH

EXEMPLARY THI OUREAS [OZQM Bntative

a- br onoket one derépraientative(lhveionCompoands

"bronoketone” colum in Table 3 bel ow) were conbi ned

wi th 4-di et hyl am no- 2- net hyl - phenyl -t hi ourea 67 (0.08
[0238]D! ) Tablell (rbelDVMHlIStatdsireptesehtative eambownls wasclstverersgaithesized

cat 70 Cfor 4h -6 _h with  aqptional yortexing. After
usingsEemRiTY BPWesslaserihpd Abar e x 1H’éesr]e‘ét:ti on m xture was

directly injected into a reversed phase HPLC (G | son

215) using an acetonitrile/ water/ TFA gradient 1in a

Cl8 colum to isolate the title product. Title

products were concentrated in vacuo as a
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TFA salt. M\ /NH2 S 67 al pha bronoket one

2-am not hiazole DM, 70 C, 6h TABLE 3 Bronoket one
warakai@soduct LC-M5 10 S~, N observed [ M+1l] = BABU&200M015239

N cal cul ated [Mtl]= N 418.6 N 68 12 sYN observed

[Mrl] = 432.5 NI N~ calculated [M1l]=J 432.6 69 65

WO 2004/ 110350 PCT/ US2004/ 015239 18 \ S~- N observed

[Mrl] = 432 NL N 70 24rSpgNgolpserved [ Mrl] =-472.2

No, Structure No, Structure Structure
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N\ ci N-\ calculated [Mt1]= c' |J ~ 472.4 N 71 25
~ SAN observed [M+1]= 418.4 N\ _ N calcul ated [M+1]=

wo200181850 | AN 72 26 SYN observed [ M+l] = 418. 4PCMUS2004/015239
- Ncalculated [Mtl]]= ~~ 418.6 N 73 [0205] The
fol |l owi ng
{4-[6-(4-nmethyl -imdazol -1-yl)-pyridin-3-yl]-thiazol-2
-yl }-(2- nethyl-5-pyrrolrAdgyE-phenyl ) -am ne and
representative anal ogs thereof were prepared in a
simlar procedure as described above Generally 01
mpEEDf 32 was dissdi®dd in 1 M DVF [€Blution with
vari ous al pha bronoket gne derivatives |(se¢e e

" bt onpket ong"  col unm of Tablé?ﬁ(:pglomo The %ﬁisp
was stirrediat C forf 6 Aftertgoollﬁg t
t eppef ar , the Urdact]i oh ni xture was purlfled by

reJeréed phase HPLC usilng acetonitrilg /|water / T
gradi ent and C 18 stlatijonary phase. The product was

i splatfed and then cdncgntrate to give jthe
401 : 402 403
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title conpound as a TFA salt. 66 WD 2004/ 110350
PCT/ US2004/ 015239 aN S S NH2 G 32 al pha bronoket one

WO 2@mitnsthi azole DMF 70 C TABLE 4 Br onpket oneCTiU81084/015239
Product LGMS 10 6sl- N observed N N [ Mt1]=412.4 N
calculated [M1l]= 412.5 74 12 sYN observed N [M+l]=
427.4 N 5 calculated ') [M1l]= 427.6; 75 20 sY N
observed N N [ Mr1l] = 413. 4,g¥ gV ¢al cul at ed
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[ Me1] =

413.5 76 28 sYN observed N N [M+l]=

476.2 &

478.2 N Br) calculated N [Ml]= 477.4 77 67 WO

wQod4n1B8B50 PCT/ US2004/ 015239

representative N

N- di et hyl

-2, 5- di net hyl

[ 0206] Vari ousPCT/US2004/015239

N -{4-[ 4- (4-net hyl - i ni dazol -

1-yl)-phenyl]-thiazol e-2-yl}-benzene-1, 4-di am ne

conpounds and exenpl ary gRaeog t her eof
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according to the sane procedure as described above.
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10 \sYN observed N [M+1l]= 432.4 N calculated [M1l]=
432.6 78 20 \sYN observed N [Mt1l]= 433.4 NN
w@alogsuiassed ) [Mrl]= 433.6 79 23 ~N observed PU/pMod)/615239
418.4 N calculated N [M+l]= 418.6 80 68 WO
2004/ 110350 PCT/ US2004/ 015239 [0207] Vari ous
representative N
N-di et hyl -4, 6-di met hyl - Npajggd Ay (4- et hyl -i m dazol -
1-yl)-phenyl]-thiazol e-2-yl}-benzene-1, 3-di am ne
conpounds and exenpl ary anal ogs thereof were prepared
acg¢d®di ng to the san?ﬂ%rocedure as dest#¥}bed above.
Representati ve bronpketones enployed |{n|this reaction
I
I

e
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al pha br onoket one am not hi azole DWVF 70 C TABLE 6
Bronoketone Title Product LC-MS 10 sY N observed N "

WO koifjir03dB2. 3 cal cul ated [M+rl]= 432.6 81 20PGT/NSI004/015239
observed N " [M+l]= 433.4 N calculated [M+l]= 433.6

82 23 sY N observed " N [M+l]= 418.4 calculated -~

[ Mt1] = 418.6 83 69 WO 2004/110350 PCT/ US2004/ 015239

[ 0208] Vari ous represent #) pha bronpoket one
derivatives were conblne thiourea derivative 34 .
inasimlar procedure as descrlbed above, except that

t hg *8andensed 459 4801
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product (0.1 mnol, 37.5 ng) was subsequently
di ssolved in 0.5 nL DMF. Potassium carbonate (K2C03,
w@2@4/mbk) 27.6 ng) and bronoet hane (0. 12 nmol PC/BS2004/015239
were added to the solution. The reaction was stirred
overni ght at roomtenperature. After renoval of the
unreact ed potassi um carbonate, the reaction m xture
was purified by rever sedm?sm-lPLC usi ng
acetonitrile! water/ TFA gradient and C 18 stationary
phase to isolate and then concentrate the title
pr ddéigt . Represent at | ¥& br onoket ones enijoyed in this
redctijon and the regultant title conppunds affor.ded

are |ilsted habqw-in Table 7. ,N| |34 %}
alﬁgg br — 1 not hi gzol €
duct | LQ- M5 S

/ K2CQ3 3 bnoket o
N, ()- NI caljcul@bed

70 |C TABL Bronoket one Ti
obderved{10 N [ Mr1] £ 405.4
[Mi1l]+ 405.5 84 20 | j}N observed N ~+ [|[M-11= 406. 4
NN -\

476 477 478
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NJ calculated [Mt1l]= 406.5 85 23 }N observed & I N
[Mtl] = 391.4 calculated [Mtl]= 391.5 86 70 WD
wQo@4/11B8850 PCT/ US2004/ 015239 [0209] Usi ng tPeT/US2004/015239
simlar chem stry described above with different alkyl
brom des, 87 was synthesized (observed [ Mtl] = 431. 4,
calculated [Mt1l]= 431.6). S i/\--N & NN J 87
[0210] Representative thiQugaglerivatives (see
"thiourea"” colum of Table éj were conbined with
2-brono- 1-(4-(4-nethyl-piperazin- 1
-yl )-phenyl)-ethan- 1 -one 88 in the preparation of
the followi ng representative piperazinyl containing
am not hi azol e anal ogs. The follow ng exenplary route
was enpl oyed to prepare the representative title
conpounds illustrated in Table 8. [0211] Cenerally,
0.1 nmol of
2-brono-1-(4-(4-nethyl -pi perazin-1-yl)-phenyl)-ethan-1
- one was dissolved in 1.0 nL anhydrous N, N-
di net hyl formam de (DMF) and 0.1 mol of

~
I
=3
S
=}
©
N
1
=}

|
l

S,

Y : i \bﬁfﬁ DSJ/\CL
(J i

-~ )

92



t hi ourea was added. The m xture was heated at 70 C for
4 h wwth vortexing. After cooling to room

W0 eopaI@sur e, the reaction mxture was direct|BCT/US2004/015239
injected onto-a reverse-ppgges HLC col um using a
gradient of 1-99 %acetonitrile/water/0.05 TFA over 10

mnutes, The deSIl'%d Tracthn contalnln%Tnetlt
f

No. Stucture Slructur
e purity. of

compound“Was concentrated vi A4Peedvac

22[3]| title conpound®|was 95% as measuré¥|by HPLC. 0
f* NBr . NJ 88jthijourea amnothiaz |[DMF ole 70 C

9 10350 | PCT/ %04/015239 TABLE 8 Thiourea
Yield LT @m 024 gF [ Ml e a
<N 62% yi el d -tHibuféa ™ Ol C20H21C1INAS

J 89 (2,4- N' 0.028 g= [ M1l
di &hiooropheny " 67 %yield 1)- tHiourea r| NCI
C20H20C12N4S=. "J|Cl [419 90
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(4-. SIN' 0.028 g= [I\/H]+ = 385 dichloropheny N 72 %

yield 1)- thiourea r" ' C20H21CINAS = "J Cl 384.54
wG]zodaem[)l 3]dio ~N' 0.024 g= [ Mt1]+ ='395 xBCTASYI04/015239

N\1 60 %yield. thioureg &@ g22N402S = "J 0j

394.50 92 (3-nethoxy- ~I\fA‘B 034 g= [ M1] + = 381

phenyl)- " 92 %vyield. thiourea " C21H24NA0S = 380. 50

o
by

I

93 (2, 3-di hydro- THE[0.026 g= [ Mrl] + =|4@9
benzo[l 4]di o" 65 %yield. , C 00 )+, xin-6-yl)- (
H24N402‘ 408.53. 94 (3- 1" (.083 g= [Mr1] +

= 397 h@n fany [N 82 0/? \CSAY
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1-phenyl)- rJ C21H24NAS2 thiourea 396.58 95 72 WO

2004/ 110350 PCT/ US2004/ 015239 " 0.038 g= [Mt1]+ = 401
woaphthedsen- 2-4 yl - thiourea jj N 95 %yield / PCT/US2004/015239

C24H24N4S = ' NJ 400. 55 rggﬁﬁﬂgq@enoxy- )-N" 0.026 g=

[ Mt1] + 443 phenyl)- N 60 %yireld O thiourea rN/

C26H2f i NAOS = 442.55 97 [0212] -Representative -

O1
V]

l

thiourea derivatiyexs|(see "thiourea™ cobaamm of Table
9) were conbined{w th

2-brono-1-(4-imdazol-1-yl-phenyl)ethan-1{one 22 in '
the pr (on off the fol ' representag%%ﬁéir&T:IZJ
i mdaz %ﬁfﬁtzgpaining am gigzz/analogs./ same
e ary procedyre|fas ri bed above was enpl oyed
to“prepare the representative title cofpounds

illustrated in Table|9. /73 WO 2004/ 110350

PCT/ US2004/ 015239| O
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Br N 22 thiourea am nothiazole DW 70 C TABLE 9
Thiourea Title Product Yield LOOMS (3-nethyl- H 0.029
wg20@4htd3dse = 365 sulfanyl- N = 80 % yield phergr)is2d/015239
- CI9H1I6N4AS2 = thiourea 'A@l@?.lﬁ)g 98 (3-chloro- >-N'
0.021 g= [ Mt1l] + = 353 pgeny - N58 %yield thiourea
eJ.C~ CI8HI3CINAS = 352.84 99 (4- S" 0.029 g= [M+1] +

[4;]
(3]
N

|

= 404 diethylamnag(N 73 %yield 2-net/lagd- tN\ /
C23H25N5S =  phenyl)-| NJ "N 403.55 thiourea 1200
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[0213] Pyrrolidinyl containing anal ogs were al so
prepared using a simlar procedure as described
wahouea103&n exenpl ary pyrrolidinyl anal og, conpeamas2004/015239
1201 was prepared by df g9l 0.1 mol of 2-brono-
-(4-pyrrolidin- 1 -yl- heny ;ethan- -one in 1.0 nm
anhydrous DMF and adding 0.1 mol of

o
N

(3-net hyl sul f anyl ﬂhenyl) thiourea. ThgMm xture was
heated at 70 C for h with vortexing. | After cooling
to roon1tenperatU'e, the reaction mxture was

directly |n e onfo a reverse-phase
u5| ng a ﬁ of  1-99 % Ja eri
nut es. | Thé~desi redTwact

n rated via | speedvac, and the pufity
1201 was 95% as peasured by HPLC. 74 WO 2004/110350
PCT/ US2004/ 015239| S{Hi)-N N OS\ [N 1201 [0214]

555 Fa—addi-t+en—to—th ﬁgﬁ e—contarrng—ana 8055
| oxazol i done contal nihg anal ogs were also| prepared by
jcondensing aryl ufealderivatives with propoketone

deri vatkyves, i i m ‘ descri bed bovie.
An exern 0 ' ' - i '
[ 42 'rridl-l- O EQ/K

oxazol - 2-yt] - (4- net hpxy- phenyl) am ne 120, and
exenpl ary anal ogs|t hereof were prepared by the
exenpl ary route depitted below. OH NNJ \ OO

NYNHZ Br
{

|| g || g

(4]
]
—
(4]
=]
N
14
2]
(3]

I
|

;&Z/&I:jw \&Z»\E:lj : \7K&I:17

(¢2]

X9
[4:]
[+
an
(3]
(=23
(=]

[+

\ST\Q ’ me | ’%b@r\@T”

0

97




O / O 1 54 22 1202 [0215] In this representative
procedure, m xed bronoketone (0.2 g, 0.75 nmmol) and
wones/11¢530375 g, 2.26 mml) were dissolved in BCHUSR004/015239
DMF in a sealed glass tupgagifhqom xture was heated at
85-90 Cwith stirring for 24 h. After the reaction was
cooled to roomtenperature, the reaction m xture was

s67|di luted with DMF aiEeét|i njected directly|@|a
rever se- phase HPLC ¢ol umm using a gradient of 1-99%
CH3CN water/ 0.0%% TFA over 10 m n. The de3|re
fractig taining the pr s concentrat ey 7\‘\(
sp;g&ﬁgﬁ‘ fdr t her [puri £l bre0|p|tat|e from
1hexXane/ Et CAc® (1: 1) to yi 0.140° g (56% _ronpound
1202 as a white golild. Structure was c¢onfirned by 1H
NVMR in DMSO and LC- Mp [ Mt1] = 333. Purity, {as neasured
by HPLC, was >95% 7% WO 2004/110350 PCT/ US2004/ 015239

N ANDI DDEEDADAS 1 MNEATL N\ T - AZO [-C A

—
570 CARANVELLE '-|- FREFARA |57.1l \J_ I'(EI"I'(EDEI\III—\II \Y _572 |V VAW ) mte ) A

Addi tion of cyclic¢ npieties and N-substitution [0216]

1Various representative N-substituted thiazole

cont aigni conpounds {were > r{?@%&d/by the

repr en%route shog bel ow.® Furt her nor ﬁ‘?TQK\
represents another* procedure by|which clic ‘

noi eties wer¢ added to representative thiazole

compounds. [0217] In the exenplary route|shown bel ow,

br onoket'one 22 wa% condensed with 4- bronp-phenyl
thiourea to afford 1203 in simlar protedures as

52 described in Exampfé|3. Subsequent N a&$|ation
produced 1204, whereas subsequent N-al kyl ation
af forded 1205.
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Al ternatively, heterocyclic rings were further added

to 1203 or 1205 to produce 1209 or 1206 and 1207,
woespaabisvely. S HO01-o0 N/ SY 0 d~N (BOC) 30rPLT/US2004/015239

pyridine NNI1 \ Br 120 ro/ N 1204 N (-N SEMCI

/INaH N ,---Br DWF / ShW%O% 94%/0 S/ \ SN

AN..\ I\ //// i Br Br 1208 1205 -N BI NAP % N%

(4,1

|

82| PdZ(dba)3 N (i) BIBAP / Pd, (dba)3 / NaQsdl
/ Tol uene/ 900C Na@Bu (ii) TFA / Wwater//MeCN (HPLC
condi ti ons) ‘
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Toluene / 90C 23 hours SYI J SNN\ / ~1 N 1209

1206: X=C X -> C 1207: X= 0 N 76 WD 2004/ 110350
wWOCH41$eB304/ 015239 1. PCT/US2004/015239

(4-bromophenyl ) - (4-(4-i {;@ﬁ 14yl phenyl) -t hi azol - 2-y

|)-carbamc acid tert- bu ester (1204) [0218]

Conmpound 1203 (400 ng, 1.0 nmol) was suspended in

[41]
3

|

anhydrous pyridingse% nil) under an at fiemphere of

ni trogen before addition of di-tert-bufyl dicarbonate-
(262 ng, 1.2 nmmol). |The reaction m xture|lwas stj )

at roo ?Bturefor 16 hoprs( . actiontuxnes%t@\@
cle ter—5"1 nit eg) bef@re it was poured o ,
icedwater. After stifnripgyfor 10 m nutes, |the /M xture
was' filtered and the|precipitate was dfied in suction

for 2 hours. Conpound 1204 was isolated as an
of f-white powder (460ny). Expect ed nass spectronmetry=

NQ 7 - ahe ad— A0 Ni4]

|
(=]

=JI, UIJOCI VCU— =+ %)01l IVIT_LJ 602

4- br omophenyl - (4- (2-i m dazol 1-yl phenyl )-thiazol -2-yl)

-(2-trimethylsilanyl{ ethox th - am ne (1208)
d 1204|(500 %/1 2

7m) |und an at m)sphe
0 addltl on|of |Na 5mg of 95%
7 After stirfing at{ room tenperat ‘

m nutes, 2-(trimethylsilyl)ethoxynethy chl ori de
(0.25m., 1.38 nmol) was added. The reacti pn m xture
was stirred at ropm |tenparature for 3] hours before

[+2]
(3]

|

careful addi ti on pf%water (50 mL) and F¥9%Ac (3x 50
The organic|exf{racts were washed|wi th water (100

.—__rrL) br e\/(\é)m_), dried wa/l\%'ipd, C§@/~\/\©
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of the sol vent
whi ch

and filtered. Renvoval
conpound 25 as a yellow oil,

i n vacuo gave
solidified upon

webteniieszo (530ng) . 1H NVR (300 MHz, DMSO, 8 i nPOpmis2004/015239

-0.07 (s, 9H), 0.93 (t, LEq{fE 2H), 3.69 (t, J=
7.5 Hz, 2H), 5.32 (s, ZFEAE% 11 (s, 1H), 7.44-7.50 (m
3H), 7.65 (d, J= 6.3 Hz, 2H), 7.68 (d, J= 5.7 Hz,

§1212H), 7.78 (d, J= 088 |Hz, 1H), 7.97 (d, |a=(8.4 Hz,
2H), 8.30 (s, 1H). Expected mass spectrnonmgtry= 527
observedz %%\{N% -
(4- (444 1 |-Fheny|) hazh~2-yl) 1 (4-pi o™
-1- -phenyl) ami ne 1(1 9) ~0220ﬂ\Lm a heat - ¢ riedk/°
Vi a hat was purged |w t j trogen, (+/-)4BI 10ny,

0.615 nmmol) was
After 2 m nutes,
conpound 1208 (53

i SS
d2

ol ve
dba)3 (3 ng, 0. 003
0.1 nnDI) and pi |

i n anhydrous toluene ¥{dnlL)..

)5
her |

nmol ) ,
di ne (11ng,

(=21
-
(3]

fal
U, VWCIT © Cl

room
14 mmol

12—t

=t ch

stirring at
Q.

(14ng,

Com

obser ved= 402 [ M#]
PCT/ US2004/ 015239
(4-bromophenyl)-e

.Expec

enperature for 5m nut
We

und 1209 was i sol at

g—to—thereaction

1S added and t he r(
18 hgn

and subséqﬂent

DI
ter

I mEsS spectronetry

-{A (|mrir-17nl-1 y

77 WD 2004/ 1103501 -

sk—Aftet
es| NaQx Bu
paction m xture
passage

™
e A0
aovvn

Hﬂ

=d as

= 401~

pnyl ) -t hi azal

[=2]
Py
(-]

- 2-yl)-am ne (120}

0221]

Conpound

$88 (200my, 0.5

ml ) was placed in anhydrous DMF (7 nml) |under an

at mos phep it iti pf  NaH €37~y
—--}of 959 &omdeﬁzr I ng a%ﬁi€§h1 ~

tenp ture for D. O 7 0. 65

Mot was added, 1 irred at 90 C

for hours before water (50 nL) and E{ OA¢c (3x50 nlL)

wer e cautiously agded. The organic extracts were

washed with water| (100 nl), brine (100 m), dried
e21fover MgSO4, and fikZered. Renoval of thesfolvent in

vacuo gave conpound{1205 as a paLe yellow solid

(200nD) . Ef@ﬁeted mas 4P5; | observed=

426. [ . *«[:r
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5

N;ethyl-(4-(4-inidazol-l-ylphenyl)-thiazol-2-y|)-(4-p
woeno4dilossh - yl phenyl ) -
dried vial that was purggdpythoitrogen, (+/-)-BINAP

am ne (1206)

[0222] | n arbeaS2041015239

rany
Qgﬂ ‘

(10 ng, 0.015 mmol) was dissol ved in anhydrous
toluene (1 nL). After 2 m nutes, Pd2(dba)3 (3ng,
62710. 0025 mmol ), conpaéeayd 1205 (43ng, 0.1 a@rewl ), and
pi peridine (11 ng,; 0.|/12 mmol) were added.| After
stirring at mmnememumefgaérﬁmt&,rwaBu(b“
ng, 0.1 wag gdded angyt reacti on m xtur g w
heat ed 90 C for 23 hour ef ore pasgage t hroygf
0. 45 ilter, and sybsequ purificat/ion by H
Conpeind 1206 was i sqlated)as a brown|oill (12 Ny) .
Expect ed nass spegtragnetry= 429; obseryeds 430 [ M+1].
53 N—ethyt—(4—(4-t+m L%ﬁLI —t=yt=pheny)=thirggot=—2=yt—(4-m
~|orpholin-4-yl-phenyl)- am ne (1207) [0223] In a
heat - gun dried vial tihat was purged wi th nitrogen,
(+/-)-BINAP (10ng,| 0./015 di ssolfved in
anhydr fﬁfggne (InL). ut es, {Pd2(d ?{K/\E)
(3nm, 0025. “nmol{), |co 1205 (43ng, |0.1 1),
and rpholine (1|ling, 2 mol) was|added{ §After
stirring at room tjenperature for 5m nufes| NaQ Bu
(1l4ng, 0.14 mol) {wag added and the reaction mxture
was heated at 90 € far 23 hours beforelit |was passed
83\t hrough a 0.45 m |f#¥|ter, and subsequenEEpurification
by HPLC. Conpound|1207 was isol ated as|a brown oil
(21ng). [Expectied nass 1; observed 4%%1
——- LML) . 1ion of ies|[0224 , :
addi t§ gn toJcycli¢ noi
fupctional i'ties were itativé thiazole
corfpounds after condensation of bronokegt one
-iderivatives with {thijourea derivatives| A$ shown in
the exenplary route bel ow, thiazole 1208 pas
636 |NFal kyl'ated 78 620047 110350 PCT7 US2084/ 015239 to
produce 1209. Addijti gn of N, N, diethyl jamne resulted
in 1210,, fol | owed|by [N
~ y| \?/\QY | \?\C%
\ L\ d ¢ A
(T 4
639 640 641
! \ﬂN\/\O S\?/m
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deprotection to give 1211.
~~\ NNNI
wei2004316332( dba) 3 S_ \\_NH BINAPor (t-Bu)3 \

AON

DMVF ~\~NHIN,N
NaCtBu 1210 j 1211

Na
N N

t ol uene,

Si -

H DVF NON | Br

Br

~s s/ O~ N-NHC N

1208 1209
r POINUSED04/015239

ABLE )P N N1 2MHQ (aq) /-N

90C 1.

[=2]
P

N1, N*1-di et hyl -4-met hyl - N*-3*-{4-[4-(4-net hyl -i m dazo

| -1-yl)-phenyl)- t
*-(2-trinmethylsilg

$#Rz o0
nyl

- 2-y1)- N3

644

- et hoxynet hyl ) - berjzene- 1, 3-di am n

e (1210) [0225] To g dry screw capped |vi al cont afp
a stir y s (|di henzyl i dege tone) cipalllu
(0) ( 6 G 0.146 rmol) (i (tié%i-buyl) ppgsphi ne
(0.4 of a 10%|sol|ut i@ in he es,| 0./146 Immol ), a
soldqgion of compound {1209 in dry tol uene (1. 62)in 15
m  toluene, - 2.92|mml ), diethylamne (0.90 m, 8.76
nmol ), and sodi umit er|t - but oxi de (0.420ig, {4.38 mmol)
845 | WaS added toget el g e via—was—tushegth—r-troger—
and tightly capped. The 7 o
20 o pﬁn Qﬁr\@
P :
X ) J
648 649 650
L
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wonResisnexs) The materi al
The
reduced pressure to absor
The materi al

m xture was then stirred in an oi
The tol uene was then renoved
was then re-suspended POTOS2601/815239
ot hen renoved under

onpound onto the

was then purified by colum

hour .
and silica gel.

silica gel.

%@Hhe C

bath at 90 C for
under

1
r educed

=
i
~

chr omat ogr aphy an
product 1210 as a
5299 . LC/ MB: [ Mr1]
N* 1, N ¢

t hyl
I)- t hi azol
(Rt ri met hyl sil ;
e (1211) 79 WD 2
Conmpound 1210 was

) 648
pal

- 2-
any|
D04

+ 4

- Nf-3*-

di $solved in DVF (5

e yell ow sem - sol
548. 4. C30H41N5

4 (%ntth
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- et hoxynet hyl ) - be
110350 PCT/ US2004

uted with Et OAc/ hesss

d
0SS

hes to vyield
0. 842 g,
547, 8 2

ne- dlan1n
5239 [ 0226]
and aqueous
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pressure to
D. 610 g,
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Di hydrochl ori de s

of N*1, N*1-di et hyl t

i mdazg
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washed with 2x Et20 (5 m) and dried with a stream of
nitrogen. The material was then re- dissolved in dry

wabkeH/11dsb M) with gentle heating. The m Xt ur eCTAS2004/015239
al l owed to cool and the Tgﬁm?q@d crystallized. The
crystals were collected on a filter and washed with 2x
Et20 (1 m) and dried in vacuo to yield the

672[ di hydrochl ori de sak3s|as an off-white s¢kaadl (0.320 g,
2699 . LC/MS: [MH]+|= 418.5. C24H27N5$ 2HC1= 490. 5.

1H NWR ( O d6) 300 -1.36 (6H] t, . -
Hz), 2. 3% 2.36 (6 &99, 51 (4H, | broa ? )
7.42 @ t\=¢J=8.4 Hz . S), | 7.79 (

J=9 ), 8.6% (1H, [t, J=1.2 Hz) }8.19 (2H, =9.0
Hz . (ﬁé s), 9.69 (1H d/~3=1.8|Hz), 8 (1H,
s). [0228] usimg simlar pro ures|{w th various
br onoket one derivatiyes and thiourea derijvatives, a

ad

oenl l ot

i
(4}

|

eoH-eett+en—eft—eyeligrnon—cycHc—andial-kytated
t hi azol e contai ni ng | conpounds were synihesi zed,
i ncl udi ng representative conpound 1212|below, and its

di hydr oc ride salt|(0.032 g/ 9%, L¢
433. 4. G20 S. 2HCL= 505 4
MHz 5 H t| J¥7.2 , 1.07-1. 2]

.38 (6H, twp s}, 3 and 3.54 (4
s), 7.41 (2H, broad ), 7.73 (1H, s), ¢
J=9.0 Hz), .8.24 (1H| s), 8.62 (IH br
(IH_d, J=8.7 Hz))] 9/12 (1H, d, J=1.8 Hz)| 9.80 (1H

(2]
(=]

broad s), 9.90 (1HZd, J=1.5 Hz). 80 WFED04/ 110350
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[ 0229]

\'' I N\ G TEA
Overnight C 1213
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In addition to N-Iinked thiazoles,
C-linked thiazoles were prepared by the

woaQoui4a1edsown below. O Br s
t.,

a \ ~N H2S/

1214 N
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exenpl ary
Et OH _pPCr/ud001015239

CrABLESOOMF, 70C, 6h Ci
1

2-¢3,4-D chIoro-phenyl)-thioacétanide (1213) [0230]
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TFA salt. 81 WD 2004/ 110350 PCT/ US2004/ 015239 EXAMPLE

5 PREPARATI ON OF REPRESENTATI VE TRI AZOLYL AND FURANYL
wOARDMATHSAZOLE COMPOUNDS [ 0232] In the prepar aPCoMSei04/015239

triazolyl and furanyl coppg@Eng conpounds, the

followi ng exenplary general route was enployed. S Rt

N=-RZ |/ R3 X 1216: X=Br Suzuki 1,3-Dipolar 1216: X =

-3

2/{N3 Coupling Cyclod@dition S~ R S\ N®& \ NR Rz /
R3 / R3 1217 N-N|1218 Ny [0233] The flol ljowi ng route
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Br
N

Nl

nfg ROH | |

N~/

28 75 2 h 1216a N-\
wécmwihedse N N~ | N CuSO4. 5H20 ~ N

N~+ N/ NH\ N NH2 700C N N

S OH/}-NH N Sodium
- BuOH OH 1R@8arseho4/015239

O 1. N 1 TABLE 10 .
*-[4-(4-azido-phenyl)-thiazol-2-yl]-N4* N“4-diethyl -
- et hyl - benzene- 1,4-diamne (1216a) [0234]
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[1,2,3]triazol-4-yl)-ethanol (1218a) [0235] To a screw
capped vial containing a stir bar, conpound 1216a
wOQown@zzp 0.26 mmol), sodi um ascorbate (0. 00BCT/US2004/015239

0. 026 mmol ),
g, 0.0026 mol),

(0.

(1 m)

copper (I1)TAWI RO pentahydrate (0.001
and but - 3-yn- 2- ol
nmmol ) was added. Tert-buty al cohol

018 g, 0.26
and wat er

(1 m) were added

The m xture was stfirined

The 4

Ty

t enper at

|5}

50l
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16 h at room

underr reduce
sul ti ng \aﬁ?gggyre-dissolved ' KI:L

pressur he|reg
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un reduced pressufe to'yield 1218ajas|th
ditrflouroacetatelsalt. (0.038 g, 21%. |LCIMS: [ Mrl] +=
449. 1. C24H28N6CS+ 448.5. [0236] The fol | owi ng
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=

m.) ~were added.
watleP (100 ni). b
filtered, and puri
| SCO cartridge).

+fur an- 3-
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WO 2004/ 110350 PCT/ US2004/ 015239 EXAMPLE 6

Representative Invention Conpounds [0238] Table 10
woebmwiodsbustrat es representati ve conpounds whPCl/Usena/ 015239

synt hesi zed using exenpifaB[ Fayt es descri bed above in

Exanpl es 1-5. 84 WD 2004/ 110350 PCT/ US2004/ 015239

TABLE 10 No. Structure No. Structure Structure 383
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440 441 442 88 WD 2004/ 110350 PCT/ US2004/ 015239
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TABLE 10 913 914 915 916 917 918 919 910 921 |o 922
923 924 925 926 927 a -~rys~~ ~ 122 WO 2004/ 110350
WEOMWERE04/ 015239 TABLE 10 928 929 930 931 PGRUSBB4/015239
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2004/ 110350 PCT/ US2004/ 0 LE 10 943 944 945
946 947 948 ~ ~ ~ r 1~?ég%3iP§ﬁ35950 951 952 953 954

955 956 957 ELISA Assay to Assess AP} Modulation

[0239] Compounds were evaluated for activity in modulating AB42 and AB40 levels in

the extracellular medium using the following sandwich ELISA assay.
A. Preparation of cells

[0240] An APP-expressing neuroblastoma cell line was generated by stably transfecting
human SH-SY5Y cells obtained from ATCC (accession no. CRL-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/ml 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 (vehicle). Initial assays to determine
whether a compound had activity in reducing AB42 level of the extracellular medium were
conducted using a single concentration of compound, i.e., 30 pM. Compound was added to
cells and the cells were incubated in the presence of compound for 18-22 hours. If the AB42
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 AB42 levels and AB40 levels.

[0242] To determine the potency of a compound in reducing AB42 level of the
extracellular medium, cells were treated with six different concentrations (differing by ' log
dilutions) of compound, and the concentration at which reduction of AB42 level was half of

the maximum reduction in AB42 level was calculated.

[0243] Likewise, to determine the potency of a compound in reducing AB40 level of the

extracellular medium, cells were treated with various concentrations of compound, and the
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124 WO 2004/ 110350 PCT/ US2004/ 015239 TABLE 10 958 959
960 967 962 963 964 965 966 C~J 967 125 WD

wQoe4N1B8B50 PCT/ US2004/ 015239 EXAMPLE 7 ELI SECBESHY4/015239
to Assess Al 3 Modul ation [0239] Conpounds were

eval yat ed for activity | ul a 342 .and 40
conqeiafiah Fvhicthisagsianei b Bre e albs Sle g oxigum fdtcton in AB40

1 ig,l o andwi ch ELI SA assay. A. Preparation of
Ve % M'f‘ggtig] An APP- expr essi ng neurobl astoma cell line

vvas generated by stably transfecting human SH SY5Y

[024:¢] | s Tohdetsrméret the dagréd CCsdativay of amompourdeibr Mﬁ&hgv@i{ﬂlﬂ level of
DNA encodi n human APP751 contained in ve

the gydmp@lular noediyng re;l@%e sﬂ refecdng AP4QG levked the, P>§¥9é§11’(‘lﬂbm9@)‘€}m the

SH SY5Y- APP t I

potsiilat e ampar B Lo SRR TR VLT B p ek Brene

comPBRERHr h‘éﬂu@ﬁ'ﬁ{ @f A@NEMVGIJ-Q% g@%ss&p&b féﬂi §e§écﬂ1Vlt If the AB40 level of

enicillin, O. streptomycin), ?,

the malmaﬂmamsm mdmpwggraatelampn 6p¥a ﬂménghest concentration of
concentration conpo cul ation of potenc

comgpu Wﬁtﬁgﬁ?ﬂ% %@Eh@]waédﬁf) %gcmcal@ U spended |ﬁ DI\/ISOy
(vehicle). Initial assays to determne whether a

C. ComqyYAdshado aslbvABYevely reduci ng A1342 |evel of the
extracel | ul ar medi um wer e

[0245] AP levels of the extracellular medium were assessed by sandwich ELISA assays
of supernatant from the wells of the tissue culture dish using AP42- or AB40-selective
antibodies as capture antibodies. Prior to running the immunoassays, white microtiter 384-
well plates were coated overnight with 25 pl of ~5 pg/ml solution of either AB42- or AB40-

selective monoclonal 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 Ap (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 AB (see WO 04/018997), is reactive with both AB4o and AP4,
peptides. The secondary antibody, which was used as the detection antibody, was conjugated
to alkaline phosphatase, and the presence or absence of antibody binding was determined by
luminescence of a substrate that emits light in the presence of alkaline phosphatase, i.e.,

CDP-Star 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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conduct ed using a single concentration of conpound,

i.e., 30 M Conmpound was added to cells and the cells
woweog/1iisubat ed in the presence of conpound f oPC/BSRA4/015239

hours. If the A(342 level of the extracellular medi um

sope GG LR B3R Ao B T B LA BB e Moy cona
plateﬁ@%) hIEFSup é}ﬁﬁaﬁwtad@&f/@o atbfeodt@M@ith NB42%KI%EWﬂt1Mb&y and 10
um of cells contacted with vehicle only % gative
Y

pl of sopernathit, wastedded teeplatepeqateshuithadi48selsgiéve efpltlbgd aﬂa)@ aggay plates

’ { { det

were S ratPrg RUpREPaN P Ao 4 il Ebrsing S Pl S

washe@ %@é tikes dethe0Nil RE TBISEO. Pt Bwen-2U. mﬁmam:shmgdweﬂs were 1ncubated
reduci ng é53342 IeveI of the extracel

with @glwl of ewsi-APr neanivgaigf thalkplinephosehatase (Néagélg i 1% 1BS) for 2.5
i fferi
hour% 8&{88%1[?1%??1%#% " 8&7\1\}11? grﬁréj\lzvgs%e%i ?@?}é ’8?1%5 Wﬁggg T@SV’O { eI ween-
20 aktB§ podf CHPStarakemilumiresconce subsirate AT, IInm)evVasmkied and
cal cul ated. [0243] Likewi se, to determ ne the

0
inculiccy 1o GRFBLNES AOPBITEPHGIRG WUTEYETSL T patinisd of & Analyst
HT ‘h&%»lﬂé%&%(ﬂ%¢bun] cells were treated with various
oncen ratlons ound, and the 126 WO
2004/ 110350 PCT/ USZOO4/ 015239 concentration at which
[0249pductThe dataﬁhwu(/aﬂ@'ctlﬁﬁfrdb s@sl th dack gypunde 7l ivith the positive
reduction i

T Ty T -
had & ﬁ‘qg{hﬂ&r fhgd %) bﬁﬁ’ﬁj—Z(ﬂJ‘O f 4%‘5&@1(15\9/%%1{ @fxﬁhhé‘ kaige MERULBN30 fold over

Ive to°re u0|ng the extracellul ar
backigeslindrin linéee ranpet(sigoal: baékgrhmd)olwpwndtlf’kby limélelless then abeut 20

e T S S TR NG i ey o 49

peptities, flﬁélg ?ﬂe%&th&d fi¥hlylandnbBleAd BAR-thRvughp@fscrebiifg for compounds

extracelTul ar nedi tm'was not reduced greater than 50%
that modulateghp4d legelncent rat i on of conpound tested (e.g.,
30 M was used in the calculation. C ELISA assay to

RS et G GE Rt B AN L N NER

actiA8Sia¥Ee above described in vitro assays for AP42- and/or AB40- lowering actlvity.

Potency data for the representative compounds are denoted as follows: A=<0.2 uM; B=0.2
uM- 1.0 pM; C= 1.1 uM- 5.0 pM; D= 5.1 pM- 10 uM; E=10.1 uM- 30 pM; F= detectable
APB40- lowering activity at a concentration of about 30 pM.

[0251] Table 12 further illustrates representative compounds provided herein that show
AP42- and/or AB40- lowering activity at a concentration of about 30 pM.
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washed three tines with 50 gl of TBS/ 0. 1% Tween- 20.

After washing, wells were incubated with 25 | of
W@rioAABS) 12 conjugated to al kal i ne phosphat aBeT/(SB05015239

gg/m in 1% TBS) for 2.5 hours at roomtenperature.

Vel ls were washed three tines wwth 50 1 of TBS/0.1 %

Tween- 20 and 25 gl of CDP-Star chem | um nescence

substrate (Tropix, Inc.) was added and incubated for

20 mnutes at room tenpdfdlEdl Luni nescence was
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WO 2004/ 110350 PCT/ US2004/ 015239 EXAMPLE 8 Assessnent
of Conpound Cytotoxicity [0252] To assess conpound

W@ daoationsseci ty, supernatant of cells treated w PET/US2004/015239
conmpound, as described in Exanple 7 above, was
renoved, and a solution19§¥ﬁ ing 10% by vol une of
the <cell viability indiC ye Al amar Bl ueTm
(Blosource San Di ego) was added. Cells were

—rnetbated—fof—Sat P& —after—whrch—ftuprescence
was read on ja CytloFl upr (Applied Bi oslyst efrs)
specttLQphot onet er], us|ng|a 530 . tatipn filter

05899/ eni ssifon f|lter. : at ed| with

co-ubund§ shiown ijn Tabl e{l1ll & Iess than 40%
) L

dé¢rease in | Al amar Bl ue {1l uofescence rlel at|{ve to

control cell EXAMPLE 9| FRET Assay to Asspss A(3

S.
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that to determ ng conpound potency, cells ere treated
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each concentrati on was determ ned and plotted as a
percentage of the reading of untreated cells, and the
wa@oeoganiss@t i on at whi ch reduction of A(342 or BEH0S2004/015239

| evel was half of the maxinmum reduction was
cal cul ated as the conpo tigncy. 154 WO 2004/110350
PCT/ US2004/ 015239 [025 e’invention illustratively
descri bed herein may be practlced in the absence of

[
(=]

any et ement—pr—etEmen i1 FrmtattomorTHmtati ons

whi ch is not|speclifically disclosed herein| The terns
and expressi pns Whi ch| haye beery | oyed afe used as
ter %ides:ruption and | not(=of mtatioh, and there
IS t'ent|on that |n the gse 6f such tefnms and
expfessions pf excluding any equival ents of the
features shopwn and degcribed or portions thereof, but

(2]
N

H—s—+ecognized—thatpnarous—odi-tepttofis are
possi ble within tlhe s¢cope of the inventionfclained.
Thus, it shoul d bé ungerstood that; al though the

pres i nvention hasjbegn sp ally djsclosed by
pr rr enpodi nent s| and optPénaly feal uf ef,
modi fi cation| and |vari ati gn 6 the concept$ herein
di scl osed may be [resofted to by those skilled in the
art.—and-that—sugh—npdifications—and-variptions are

(2]
1

considered tp be with 3“'f'r’the scope of this [nvention as

defin by I he appenged|cl ai ns. 256 The contents
of: ticles, |patepts,| and t applitations, and
al |6t mer  dpcdmgnt s and {el ect)onigal |y ‘avhil abl e

i-Afor mat i on frentiloned| or |ci t€d her®in,| are| her eby
i ncorporated| by rleference in their entlirety to the
sane extent as ifl each individual publficat]on was

U
o

‘§pecifically and |i ndi y&djal |y i ndi-cated to| be

i ncor por ated| by rleference. Appliigants | reserve the

ri ght hysi cal{l y iwcorpokﬁﬂbi?g thi's hpplication

anysand al | pmater|i al s{ and formgti on f¥om any such
i cles

a patents, patent applicapions|, orjother
docunents. [P257]| The|inyentions illustrat|vely
described herein |may suitably be practliced|in the

318 | absence of ahy ellenent 281 el enents, lijmtafion or
I'imtations,| not |spec|figally dlsclosed herei n. Thus,
for e,|the(terns . "conpri “incl ud| ng, "
congai ning",| eec.| shaj |l be o s A

4

&
o

b
N
=Y

{
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R
N
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(4
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read expansively and without limtation. Additionally,

the terns and expressions enployed herein have been
waised/1as5d er s of description and not of |im tBCT/082004/015239

and there is no intention in the use of such terns

and expressions of excngﬁgg%qqy equi val ents of the

features shown and descCribed or portions thereof, but

it is recognized that- various nodifications are

(23
£y

possibte—w{hrmthe pgepeof tieTnventton cl ai ned.
Thus, it shoul d be under $tood that although the

. i nventi on has| beén specifically disclosed by
& Pl enbodi nent s| and opt -on features
d i cationf and |varigti on off the i nventi ops enbodi ed
thérein herejn di|scl osed|may be resorted o by those
skilled in the arit, ahd that such nodifficajions and

[od
[=2]

[
vafHat-ens—afe—eens g%:d t-o—be—w-thtp—the scope of
this inventipn. {]0258] "The invention has bpen

descr. bed, brioadly| and| generically herein. Each of the
nar ¢ peci es |and subgeneri pijngs falling

w At n the genéric di scl psur | so form® 165 WO

2004/ 110350 PCT/ Us2004/ 0152 part of |the | nvention.

This includes thg gengerig¢ description jof the invention
wi-th a prn\/i SO _0Or negative limtation renpvi ng any

subj ect mattler fr0n1th%§;enus, regardlljess pf whet her
or not the |exciged natefial is-speciffical]y recited

her eLx. 259] In-addjtipn, wa featjures| or aspects
of e inventi®nlare |described in terns of| Mrkush
groups, those skijlled injthe“art will {recopgni ze that

any indivi dual nber subgroup of nenbers of the

€3
(=]

t he jnventiSF i slal so thereby described ip terns of

ar
"Mar kush group. [|0260]28 her enbodiments afe set forth
within the floll owing [cl a| ms. 156 WD 2004/ 110350

PCT/ 4/ 015239 WHAT | S CLAINER1 S| 1 A conpound
havig a strjucturije correpgpondiidg to Farnulg (1):
(AX¢LA-(B)-LB- (O)-Lc-{(D N :

(2]
{ X

3

(3]

(5]
N

2]
(2]
G

l

(2]
o

l

0
(2]
b

Faa

y
S
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(1) and pharmaceutically acceptable salts, and

prodrugs thereof, wherein: Ais: bE E~ E E-E
wobk@raisseach E is i ndependently N, NR C, CRIPCBUSING/@I5239

provided that no nore than four E s are heteroatons;

R is hydrogen, substitu jynsubstituted al kyl,

substituted or unsubstituted . al kenyl, substituted or

unsubsti t ut ed aIkynyI ~substituted or unsubstituted

alkoxy,subs{Ttuted o @nsubstT tuted—afkytam do,
substituted or unsubstituted al kyl aminp, siibstituted

or un stituted | cycloallkyl, ubsti{tuted or
un ituted aryl; each|RL | gen, .hal ogen,
S i tuted or unjsubstityted kyl,fsuastiiuted or

unsubstituted al kenyl | substituted or unsubpstituted
al kynyl, substituted |[or |unsubstitutedal kpxy,

'k 2aY

&
(=]

!

stbst-tutet—pr—unRstbstijtit-ed—al-kylam-dp—substi t ut ed

or unsubstituted fal ky|l amjno, substltutad 0

unsubstituted ani no, substltute upsubstitut ed
cycl NK?§’ Dr substl uted or st tytéd aryl; or
oA LS *M M °M wher gi n|ea i ndepengtent | y
at

seéected fromCR| or N, provided t ho npore than
three Ms are N, jJand - .

343

DAL N @’@%? :

!w

(%]
[

(2
o

| .

[
3]
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157 WD 2004/ 110350 PCT/ US2004/015239 Bis: S-G i GG

G G wherein each Gis independently CR2 or N
w@e@nilgss t hat no nore than three G s are N, pembSiE4/015239

i s independently selected from hydrogen, hal ogen,

substituted or unsubsti | kyl, substituted or

unsubstituted al kenyl, g%%%??#ﬁted or unsubstituted

al kynyl', substituted or unsubstituted al koxy,

(2]
18]

Substituted [ Or gnsubglifured al Kytam [@o, $ubstituted
or unsubstituted |al kylam|no, substituted or
unsubsgtituted amno; or B, together with Al fornms a
fus rinig system  Cis; RIiK \J\ I K| wherein J
I s-Gel ected fromjthe group consisting of CR3, 0, S, N
and NR; each| K ig independently N, NR| C pr CR3; each
R3 i s hydrogen, hal ogen, |substituted or unpubstituted

1.l ] 1 P e " ! et i+ + Al el |k |
al Ryt , SUUSTT LULTU Ulr urriapstTtuutTtuU UyLeT U y y

substituted or unsubstituted aryl, substituted
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or unsubstituted heteroaryl, or substituted or
unsubstituted al koxy, with a proviso that when Cis
WORB00$1)035A N, R3 is not -NH2; 158 WO 2004/ 18OBE82004/015239
PCT/ US2004/ 015239 or Cis: p wherein each Mis
i'ndependently selected fromCRL or N, provided that no
nmore than three Ms areT®RBIEE|ld: bE E~ E E-E wherein
each E is independently N, NR, C, CRL, S, or O
provided that no nore than four E s are heteroatons;

or Dist: MM'Il M O1l MM wherein each Mis
H 1 1 i 1 - (I oDE N H Ll
No! THEPTITIUCTIL 1 SCI Ll T O Uy, I |\'|, PT.UVI UTCU uTTat LLLY)
a than Strugt e A M o re—N- anech! DE | o iStrl;ufﬁtE:?r\nn ant vy
—e—rv,—C —Hoc PGttt

gsmu A>3 cTrrarnl CTIm T LAARE=] LAjsAI T\J o

Sel ected from hydrogen, hal ogen, | substituted o
unsubstituted al kyl, | substituted| or unsubstituted
al kenyl , §ubstituted or

e | K@ﬁﬁr\

€

10
(g
{4
{o2]

o
—O, T/

(X

I

N
(7
(3]
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(2]
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unsubstituted al kynyl, substituted or unsubstituted

al koxy, substituted or wunsubstituted cycloal kyl,
wGemgtiidssd ed or unsubstituted heterocycle, subBtT/U81084015239

or unsubstituted aryl, substituted or unsubstituted

heteroaryl, or substituted or .unsubstituted am no, or

substituted or unsubsti TaBdE dRkyl amino; LA is

optional, and when present, is a covalent bond or a

| i nker selected fromthe group consisting of-CC,

-CC, -(C(R)2)z, -0-, -0- (Q?Z)Z, -Sm -NR -,

f'\l O\ -\ N n f"l f'\\

T;N‘l“eeR'—%%_"Nflr, oo, 'MJ)I =

-0l CLO)- ns““‘:‘“'h ClO-INR - N ala) Sf\iﬁ‘"e r*(n\ ol
R -C(O) - NR'- -SCO-, -S -0, 159 WO
20p4/ 110350 PCT/ US2004/ 015239 S—C(CD-NR -, -S(0O-;

E
. @5‘1

- S 2-, 10-S5(0) 2-
- Or 0-| -0-S(O ,
- Or -0-NR -C(O) -
-N -NR 1O C(O - N
- Or -0-NR -C(S) - N
-NR - OC(S) O -NR {O-C(S) - l\

0 f‘/C\ A n CL( <) NR 0
36 - AT ' M E
- 0)2- -S
S O-, -NR -

. @_,
- 0- NS(O)m
F, -O-NR -S(0)2 NR|-,
D) (R)2-,| -StP(O+R )2-, and
lerein each R |is independently
hydr ogen, substituted or unsubstjtuted al kyl,

co Z 27"

gHpsti-tuted—or—unsubsti-tutedalkenyt aubstitut
unsubstituted al kynyl, or substjtuted or
unsubstituted cycloalkyl, and z |s 1-10; LBis a

covalent b ndng§ | i{ nker sellectied from g p -
consi st of -Cﬁa-, -C=C, |-(qR)2)¢y -0,
- Or ( , =5-, -NR -, -NH|{(CR 2)Z~=N=N-, -C(O-,

- s

i A
7
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(ONR -, -0-C(O-, -0-(O-0-, -0-C(O-NR -,
NR-C(0-, -NR-GO-O, -NR-C(O-NR -, -SCO-,

WO B350, -S-C(O-NR -, -S(O-, -5(0)2-, -PcBUSI0B4/015239
-0-5(0)2-0-, -0-S(0)2-NR -, -0-S(O-, -0-S(O)-0-,
-0-S(O-NR -, -0-NR -C(Q-. -0-NR -C(O)-0-,
-O-N(R'?C(O)-NR'-, -NR'CSM@JQ-NR'CSO)C(O)-O,
NR-OCO-NR-, -0-NR-O(S)-, -0-NR -C(S)-0-,
“0-NR-Q(S)-NR -, -NR-0C(S)-, -NR-0OCS)-0O,
“NR-OC(S)-NR -, -0-C(S)-, -0-C(S)-0-, -0-C(S)-NR -,

L PaYAlall DlEDL Py V) DL e L O\ D
—NR=(S O = WRRES) TR =S

Al
Rol ¥ ) 7 = o\ V) £,
QFC o Mfructure o ) Mo O SN

= = S WAV |t b 3#4\ oOoro—

(
o)
)
R-0S(0-0, -NR {10-S(O-NR=-| -NR-0-S(0)2-,
R -0-S(0)2-0-, -NR|-O-S(0)2FNR|-; -0-NR -S(O)-,

NR -S . -0-NR -S(O) -NR - | -0 NR™ -,
-NR'-( 29% -O-N(R'zs(O)Z-, ﬁm
elrn

()
1 I\'
[ D |

- P( ) 2-, d NR -P(0) (R )21, each R| is
dependent | y hydrogen, subst]tutedior unsubstituted
kyl, substituted or unsubstituted al kenyl,
pstituted or unsubstituted gl kynyl, or substitutied

t =5 (oo =

D v o —

thstbsttuted—eyetroatky——afghz—+s—1+-16;—te—+s
, -S(O-, -S(0)2-| -NR-, -(O-, -((R)2)Z, or
S)-; 160 WD 2004/110350 PCT/US2004/015239 10O 1+ M

th a progisgrthat whenAis| M| LA is ngy ) N,
H2NH-, or | -C(ON(CH3)-; ang¢~sal d Tonpound

E.('j(:,j

™0

For not s \~N
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N\ O CN > N 2. The conpound of claim1, wherein

A, together with B, forns a fused ring system 3. The
wa@oeowawuss of claim 1, wherein B, together w thPC/uUsmONB15239

a fused ring system (R5)d 4. The conmpound of claim

1, wherein Dis 60- and le - 5. The conpound of
claim4, wherein each RS mgndent ly selected
fromthe group AsesniitbfCompdahdd®ytotoxidist ituted or
unsubstituted C1-C5 al kyl, substituted or
unsubstituted Cl-C5 al koxy, substituted or
[0282is ubsTo tisseexkohpoand oytetokisiBiripeatitanh of esiBaredted with compound, as

substituted or unsubstituted amino, and -N(R')2 o
desgiyeqddn fixagple Rebevs, Wﬁ%@%ﬁ@éﬂg}w@t@aﬁg{lﬁatna%bo %rby volume of the

| M ok - C3- | ‘
oo e I Al PRiofolite S Lo A o, Gl were
inctilteatersioa3 s 8@ °€j alter syisdlefluoredbdcoMas20adion 4 384  uor (Applied
oS SRS TR B B gl
Cel?é Bdafed AwitNB&h b hds ddviii Tablé DHSRERERINbINhSCL®R (RErease in

romthe group
AlamarBlue fluorescence relative to control cells.

EXAMPLE 9
FRET Assay to Assess Ap Modulation

[0253] Compounds were evaluated for activity in modulating AB42 and APB40 levels in
the extracellular medium using a homogeneous time-resolved fluorescence (HTRF) assay as

follows.

[0254] SH-SYSY-APP cells were plated and treated with compounds as described in the
above Example, except that to determine compound potency, cells were treated with 11
different concentrations of compound, in quarter-log intervals, typically with a maximum
concentration of 1, 3 or 10 uM. 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-X1.665 and 400 pg B113 Europium, for assessing AB40 levels, or 8000 pg B436-
XL665 and 400 pg A387 Europium, for assessing AB42 levels, diluted in 50mM NaPO4,
0.2% BSA, 0.SM KF, pH 7. The fluorescence was read on a BMG Rubystar at 620nm and
665nm. To prepare a concentration response curve, the ratio of the reading at 665/620nm for
each concentration was determined and plotted as a percentage of the reading of untreated
cells, and the concentration at which reduction of AB42 or AB40 level was half of the

maximum reduction was calculated as the compound potency.
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consi sting of hal ogen, substituted or unsubstituted

Cl-C5 al kyl, substituted or unsubstituted Cl1-C5
wa@bkdesy3seubstit uted or unsubstituted five to PCT/US2004/015239

si x- menber ed heteroaryl and -N(R')2 wherein each R

PR S SRR S B o
anyleler%}ﬁ [Rlelbnehtd ﬁrm’&lt'bn or BRitatidiR vEREPR W sEki fidaBi Wisélosed herein,

wherein Cis I ~J\ ~K 11. The conpound of claim
The grmset epiessions wiich hase\b\een\cmlequdw@re deerhasaanoe! desgription and

I A S —

excMiBfiary dquiidal&ed etthe Geafdr@d@hﬂwn%d@leﬁ&ib@d or pértion¥ ehereof, but it is
conmpound of claim 1, wherein B.is, G

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 scdpe of this invention as defined

by the appended claims.

[0256] The contents of the articles, patents, and patent applications, and all other
documents and electronically available information mentioned or cited herein, are hereby
incorporated by reference in their entirety to the same extent as if each individual publication
was specifically and individually indicated to be incorporated by reference. Applicants
reserve the right to physically incorporate into this application any and all materials and

information from any such articles, patents, patent applications, or other documents.

[0257] The inventions illustratively described herein may suitably be practiced in the
absence of any element or elements, limitation or limitations not specifically disclosed
herein. Thus, for example, the terms “comprising”, “mcludlng, containing”, etc. shall be
read expansively and without limitation. Additionally, the terms and expressions employed
herein have been used as terms of description and not of limitation, and there is no intention
in the use of such terms and expressions of excluding any equivalents of the features shown
and described or portions thereof, but it is recognized that various modifications are possible
within the scope of the invention claimed. Thus, it should be understood that although the
present invention has been specifically disclosed by preferred embodiments and optional
features, modification and variation of the inventions embodied therein herein disclosed may

be resorted to by those skilled in the art, and that such modifications and variations are

considered to be within the scope of this invention.

[0258] The invention has been described broadly and generically herein. Each of the

narrower species and subgeneric groupings falling within the generic disclosure also form
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(R2)b and b is 0-2. 15. The conpound of claim 14,

wherein B is selected from N (R2)b (R2)b, or (R2)Db
wasoo4/Tinsseconpound of claim 15, wherein B is sePeruszo4/015239

fromYN '--CY-NN(R2 )b, (R)b, (R)b, or 17.

parf 5 NP st T4 PTG RO PE CERteptigh Bifhcyprovis or

R$ Y Batifatioh i et i PReth
ne e BB A in P R Al s o

theexpised maRrialdsspedificatlyirecied horeilN.  19., The conpound of
claim 18, wherein R is halogen or substituted or

[OZ%BIQ’ u bsiﬂ atld'éitit?cg Heirecéatﬁlgéy& as 2egts &}E}ge iﬁg&ggo%%? §£s<:?1i9?d 1 terms of

havi'ng a structure correspon
MarkusRErddpk; thodd\skiiRd) i the 4RMIIUrdcoghizdthat3he invention is also thereby

described in terms of any individual member or subgroup of members of the Markush group.

[0260] Other embodiments are set forth within the following claims.
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EE(Il). 21. The conpound of claim 20, having a
structure corresponding to Forrmula (I11): H2 NR5 N

WE24EG3sE E E (111). 164 WO 2004/ 110350 PCT/US2004/015239

PCT/ US2004/ 015239 22. The conpound of claim 21,

' t ure corresponding to Fornula (1V): R3 "

MF‘}%\i’; EQs: (R5)d (R )b NG EE C ~E -E

(1Vv).
1. A compound having a structure corresponding to Formula (I):

(A)-La-(B)-Lp-(C)-Lc-(D)
@

and pharmaceutically acceptable salts, and prodrugs thereof, wherein:
A is:

v
E’ \E

W/

E—E

wherein each E is independently N, NR, C, CRL S,0rO provided that no
more than four E’s are heteroatoms;

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
cycloalkyl, or substituted or unsubstituted aryi;

each R! is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
amino, substituted or unsubstituted cycloalkyl, or substituted or

unsubstituted aryl;

or A is:

/M\

o
M S—

\M/

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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23. The conpound of claim 22, having a structure

corresponding to Formula (V): R3 SN\ // (Rd (R2b
wol@4/1835E ~ E D E M 24. The conpound of cPei/msR84/015239

having a structure corresponding to Formula (VlI): R3

SH(R5)d // 00 (R)b NRI NG // RL I N(VI). 165

WO 2004/ 110350 PCT/ US2004/ 015239 25. A conposition

conmprissi ng a conmpound of claim1l and a

pharmaceutically acceptable <carrier. 26. A Kit

conprisingsa conmpound of claim1l and instructions for

use. G—G

wherein each G is independently CR? or N, provided that no more than three
G’sare 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;
or B, together with A, forms a fused ring system,;

Cis:

wherein J is selected from the group consisting of CR? 0, S, N, and NR;

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

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, with
a proviso that when C is
R® Sw/%‘w

\

, R? is not -NHy;
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27. A nethod of nodul ating anyl oi d-beta (An) |evels,

conprising contacting a source of anyloid precursor
w@e@uaiossq APP) or fragnent thereof and/ or A(3 PECT/HSZN4/015239

effective anount of a conpound having a structure

corresponding to Fornmula (VI1):

(A Ex$0-1- (Bl )-LB1- (O )-Lcl-(D1) (M) and

pharnaceuticaIMy\acceptabIe salts, and prodrugs

t hereof, whefers;MAl 5 optional, and when present is

a five or si substituted or unsubstituted

cycl oal kyl ,Mbeteridcycl'yl, aryl, heteroaryl,

cycl oal kyl ené,M heterocycl yl ene, aryl ene, or

het er oar e; Bl is a five or six-nmenbered

substituted or unsubstituted cycl oal kyl ene,

het er ocy et 8achaViis BidSpen@entiedefdcad HdBTR' &N, Brovided that no

together with A fornms a fused ring system C is a

five or six-marsethed thigpdMsetedd or unsubstit ut ed

aryl ene or heteroarylene; D is a five or

si x-menbered substituted or unsubstituted aryl,

het erigaryl, arylene, or heteroarylene; and LAl is

optional, and when present is a coval ent bond or a

l'i nker; ch_of LBI and LCI is independently a

covalent b EQ% a linker; 166 WO 2004/110350

PCT/ US2004ET ® wherein said conmpound of Formula

(VI1) nodul /AP levels. 28. The nethod of claim 27,

wherein Al Eirsboptional, and when present is: 1IE

wher ei h.E_is 4 ndependent| , ,
bt ovi ded ToRa sish BB ERERATE Y N G 5 Pep sy ar o

more than four E’s are heteroatoms;

or Dis:
MM
F
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, substituted or unsubstituted alkoxy, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycle, substituted

or unsubstituted aryl, substituted or unsubstituted heteroaryl, or substituted or

unsubstituted amino, or substituted or unsubstituted alkylamino;

L4 is optional, and when present, is a covalent bond or a linker selected from the
group consisting of —C=C-, -C=C-, -(C(R*)2).-, -O-, -O-(CR’;),-, -S-, -NR’-,
-NH-(CR’;).-, -N=N-, -C(0)-, -C(O)NR’-, -O-C(0O)-~, -O-C(0)-0-, -O-C(0)-
NR’-, -NR’-C(0)-, -NR’-C(0)-0O-, -NR’-C(0)-NR’-, -S-C(0O)-, -S-C(0)-0O-,
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R is hydrogen, substituted or unsubstituted al kyl,
substituted or unsubstituted alkenyl, substituted or

waeedhsissd ut ed al kynyl, substituted or unsubspCT/UsEd4/015239
al koxy, substituted or unsubstituted al kyl am do,

eGP L O S DU S e

unsubst i tOdSed) gr(st(Oy—a;hO?S((D)SNRM FOQRY-C(@)- O@N,R’ C(0)-0-,
substituted or unsubstituted substituted

or

unsubst i tQMNERT -GN - ~1§%b9rC€QDre&}TRor01ﬁ{9)’d%t rNRi-0dC(O)-NR’-,

al kynyl, t bs OXYNR (). _

substi t ut e?ikﬁ% C{Jsﬁ gst I't S@Zém ?II{I fﬁﬁsdb%]% tOquS(} ’

or unsubQﬁRt—@t@@S)&DkyNRWOn@(S)MSI iQ- OXS!)d -@-C(S)-0-, -0-C(S)-NR -,

unsubsti tut ed _.am ng, sti u,t unsu

cycl oal k;hﬁ ‘gFS)SPu Q@ygb §g¥§}9§t i 1SU Zar'éﬂ%?OBrO‘ -S-

Al, wheng t—NRO 0)---N Mol €Y e ach

Mis i ndeg?ﬁ sel eét ed I‘?’RWS@QM I\I'fl\II{V\,@re§V| g

t hat no FT@ReOtMé))z-t AYR=ON(©)abe, -NR’e(ﬂ{S(Ob?leRé- -Q8VR V§{O)-,

2004/ 1103 00 , ,

each G i s %ﬁ'ﬁ'ﬂf éﬁ%é&g'l\lﬁg" Q%\{B‘ v% %%gTR -S(0)-NR’-,

nore t hart)INP; ER0)$3, O O)(R),-, -S-P(O)(R”),-, 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;

Ly is a covalent bond or a linker selected from the group consisting of -C=C-, -C=C-,
“(CR)2)z, -O-, -O-(CR’2)z, -S-, -NR’-, -NH-(CR’3),~, -N=N-, -C(O)-, -
C(O)NR’-, -O-C(0)-, -0-C(0)-O-, -O-C(0O)-NR’-, -NR’-C(0)-,
-NR’-C(0)-O-, -NR’-C(0)-NR’-, -S-C(O)-, -S-C(0)-O-, -S-C(O)-NR’-,
-S(0)-, -S(0);-, -O-S(0);,-, -0O-S(0),-0-, -0O-S(0),-NR’-, -O-5(0)-,
-0-S(0)-0O-, -O-S(0)-NR’-, -O-NR’-C(0)-, -O-NR’-C(0)-O-,
-O-NR’-C(O)-NR’-, -NR’-0-C(O})-, -NR’-O-C(0)-O-, -NR’-0-C(O)-NR’-,
-O-NR’-C(S)-, -O-NR’-C(S)-O-, -O-NR’-C(S)-NR’-, -NR’-O-C(S)-,
-NR’-0-C(S)-0-, -NR’-O-C(S)-NR’-, -O-C(S)-, -O-C(S)-0O-, -O-C(S)-NR’-,
-NR’-C(S)-, -NR’-C(S)-O-, -NR’-C(S)-NR’-, -S-S(0),-, -S-8(0);-O-, -S-
S(0)2-NR’-, -NR’-0-S(0)-, -NR’-O-5(0)-0-, -NR’-O-S(0)-NR’-,
-NR’-0-S(0);-, -NR’-0-3(0),-0-, -NR’-0-3(0),-NR’-, -O-NR’-S(O)-,
-0-NR’-S(0)-O-, -O-NR’-S(0)-NR’~, -O-NR’-S(0),-0-, -O-NR’-S(0),-NR’-,
-0-NR’-S(0);-, -O-P(O)(R*),-, -S-P(O)(R*)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;

Lc s -O-, -S-, -8(0)-, -S(0)z-, -NR-, -C(0)-, -(C(R)2)., or -C(S)-~;
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each R2 is independently selected from hydrogen,

hal ogen, substituted or unsubstituted al kyl,
wGemmgtiidssd ed or unsubstituted al kenyl, substiteCBUSING015239

unsubstituted al kynyl, substituted or unsubstituted

al koxy, substituted or unsubstituted al kyl am no,

substituted or unsubstituted al kylam no, substituted

or unsubstituted amno; Cl §s: R3 K \J\ <x Il K

wherein J is sel ected he group consisting of

CR3, 0, S, N, and N ea¢h K is independently N, NR

C, or CR3; and R3 i dy.ogen, hal ogen, substituted or

_{nsub o ky I ~gud ed
will SRR R SERRAY L e B or undadebl i CANERyICHNEE, -CH-O-, o

subst gy @HQ Qidunsubstituted heteroaryl, or
substltut ed or unsubstituted al koxy; or Cl is: M-1 MM
M ~M wherein each Mis independently selected from

AT P i o 5 7

e

)

2. The compound of claim 1, wherein A, together with B, forms a fused ring system.

3. The compound of claim 1, wherein B, together with C, forms a fused ring system.

& (R%q

4. The compound of claim 1, wherein D is and d is 0-5.

5. The compound of claim 4, wherein each R’ is independently selected from the group
consisting of halogen, substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted C;-Cs alkoxy, substituted or unsubstituted five to six-membered
heteroaryl, substituted or unsubstituted amino, and -N(R’*), wherein each R’ is

independently a substituted or unsubstituted C;-Cs alkyl or Cs-Cjo cycloalkyl.

6. The compound of claim 5, wherein D, together with R’, forms a fused ring system.
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"-' bE E~ E E-E wherein each E is independently N,
NR, C, CRI, S, or O provided that no nore than four

wa2@4arsshet eroatons; or D, is: M-11 M-1 M piAE04/015239

9.

10.

11.

12.

wherein each Mis independently selected from CR5 or
N three Ms are N, each R5
@hgé%e %ﬂlhﬁ%lselER@Sﬁ%yﬁgﬁ1hydrogen hal ogen,

substltuted ¢ unsub$tpt uted al kyl, substituted or
unsubsti t ut ed alkenyl substituted unsubsti t ut ed
al kynyl, sub ut-€d
substltuted nsub
or unsubst |

ted cycl oal

tle, subst ‘or

» pstituted

het eroaryl, or} substlt ed or insabsg+tuted am no, or
substituted orunsubstifut ed =aﬂrkyl am no; LA, when

present, and each of LBl and Lcl is independently a

coval ent bond or a |I|inker selected fromthe group
con$hstomppuwfl-o€cBim 7; @h&ein eafclBRR' 1§ R)dZpendent]y selected from the group

O LR AL ity i Al R, s o
] g@ﬁ?@m&dﬂg@&ﬂ@y’ Qbsﬁtu%(ﬂ Gr%@bs?ﬁ)ted five to sg @)embered
- 0- Bttagparyd-and -NQR'G zoylgarweach R JS(IQypenden'bl}sQ @)bs‘éjuted or

- 0- Hﬁf%&%@ﬁw G St %e 6Y°1°aﬂ<\|)z|fw o} C( O) o,
-NR-OC(O-NR -, -ONR-C(S)-, -0-NR-C(S)-0,
-ONR -C(S)-NR -, -NR-O S) -NR -OC(S) - O
- NRThgraps)unsiRyt claund whgpin Le @.—@Iﬂ;—} 0-,

The compound of claim 1, wherein C is

The compound of claim 10, wherein C is

R3

LE/T—g

The compound of claim 11, wherein C is
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~0-C(S)-NR -, -NR-C(S)-, -NR -C(S)-0-,

-NR -C(S)-NR -, -S-5(0)2-, -S-5(0)2-0-
WO 30H10PBR NR -, -NR -O-S(O -, -NR -0 S(O-0-, PCT/US2004/015239
-NR -OS(O-NR -, -NR -O g( 0)2- -NR - O S(0) 2-0-,

RKIE‘?O@%; ﬁg?"faimdoﬁﬁﬁg?(“% g)sﬁle“e S(200)047}110350

PCT/ US2004/ 015239 - O NR - S(O) 2- NR - L ONR' S(0) 2-,

-OP(O(R)2-, -SSP R ) 2- d.NR R)2-,
mheréi%(ed%ﬁ\gi) ( )épe%dent?;Rﬂxgg "

ubstituted

or unsubsti ed all cyl, substitut unsubstituted
al kenyl , . subs¥d ed or unsubsti | kynyl, or
substi t ut or unsubstituted cy , and z is

1-10. 29. <The nethod ofrcl aim 28, wherein Lct is -0-,

-S-, -S(O-, -5(02-, -NR-, -C(O-, - ((R)2)Z , or

-C(S)-. 30. The nethod of claim?29, wherein said
4COWDH@MnMd@f@Ia[rHQEWh@reﬁD]BﬁﬁSpond' ng to Fornula

(11): H RBRN(R2 )b K(RB)d GESE G \ EE (II).

31. The nefhod of cla m 30, wherein said conpound has

a struct Lng to Fornmula (I111): 3 H

Ry and b is 0-2.

15.  The compound of claim 14, wherein B is selected from

5288

R%p (R%)

16.  The compound of claim 15, wherein B is selected from

(R?), Rz)b

17.  The compound of claim 16, wherein each R? is independently selected from halogen

or substituted or unsubstituted C;-Cs alkyl.

18.  The compound of claim 1, wherein A is
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S (R )br\ C// (RB)d N E E EO// E (Ill). 32.
The nmethod of claim 31, wherein said conpound has a

wa@toaiosse corresponding to Formula (1V): 170P&NDUS2004/015239
2004/ 110350 PCT/ US2004/015239 R3 S NI ~ (R5)d O

(R) b NG E--EG I«jESE (I1'V). 33. The nethod of

cl aim 32, wherein said conpound has a structure
corresponding to For I\a (V): RBSH N

F
-

R1
wherein F is CH or N.

19.  The compound of claim 18, wherein R’ is halogen or substituted or unsubstituted C;-

Cs alkyl.

20.  The compound of claim 1, having a structure corresponding to Formula (II):

(ID).

21.  The compound of claim 20, having a structure corresponding to Formula (III):

@(Rs)d

(I10).
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/I (R5)d (R N )b\\ G EXEO ~"EM 34. The

nmet hod of claim 33, wherein said conpound has a
watomatesse corresponding to Formula (VI): R3 PCT/ORR0)/15239

NCO(RS)d RE NI \E ~R N N (VI). 171 WO

2004/ 110350 PCT/ US2004/ 015239 35. A nethod for

treating a di sease associated with aberrant AJ3
22.] eVEhSeonssHHRL iof tRgn 22dRAVISA Shichgte tOTespsiding ¢ Formile dv):

t hereof an effective anount of a conpound having a

structure correspondi to Farmul § (VL)
(Al- LAl) 0- 1- (B1)-LB, - (CL %ﬁﬁ) \/)\
\ @(Rs)d
N .
)

E== E G
E\E/
av).
23.  The compound of claim 22, having a structure corresponding to Formula (V):
R® S H
™~
\ V @(Rs)d
5 N
(R

I

>_

).

24.  The compound of claim 23, having a structure corresponding to Formula (VI):

R3 e
P

e

N
©:
/
N

(R3)p

R1

(VI).

165



(M1) and pharmaceutically acceptable salts, and

prodrugs thereof, wherein: A is optional, and when
w@e@gani3so s a five or six-nenbered substitut edP@OT/US2004/015239

unsubstituted cycl oal kyl, heterocyclyl, aryl,

het eroaryl, cycl oal kyl ene, heterocyclyl ene, aryl ene,

or heteroarylene; Bl is a five or six-nenbered

substituted or unsubstituted cycl oal kyl ene,

het erocycl yl ene, arylene, or heteroarylene, or B,,
25.t oghcpBIPosifiom camprigipgd campeusleaf claimg ks phgrmegeutigally acceptable
cmﬁ&ye or six-nmenbered substituted or unsubstituted

aryl ene or heteroarylene; D is a five or

si x-menbered substituted or unsubstituted aryl,

heteroaryl, arylene, or _heteroarylene, and LAl is
26. opt A &iapompaigg areormpoad ehelaing 1 gnd Bigrelnsgghscor a

linker; each of LB1 and Lcl is independently a

coval ent bond or a linker; wherein said conpound of
27. For Amhethddvb i thodadakin gednegoiddiRtd @\Vllsvel36omptisingebmtactingfa source of

e e SR S SR AL R ot
conjgp;o%ndmﬁﬁg bRir8AGR derieSpdiadRns ‘F@%ﬁﬁl'a)(Vﬂ%: NR, C CR, S

O provided that no  nore than four S are
heteroatons; R is hydrogen, substituted or

unsubstituted al kyl,, ,subst tuted un stituted

al kenyl , substituﬂgﬁJ§Vﬁdﬁ§ﬁ%é¥qq%¥%@r§#$ynyI,
substituted or wunsubstituted al koxy, substituted or
unsubstituted al kyl ani do, (VD)

and pharmaceutically acceptable salts, and prodrugs thereof, wherein:

A 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 substituted or unsubstituted aryl, heteroaryl, arylene, or

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

each of Lp; and Lc, is independently a covalent bond or a linker;
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substituted or unsubstituted al kyl am no, substituted

or unsubstituted cycloal kyl, or substituted or
waeedhsissd ut ed aryl; each Rl is hydrogen, hal oB€npysS2004/015239

substituted or unsubstituted al kyl, substituted or

unsubsti tut ed. al.kenyl stitute nsubstit ut ed
whiiPRai conthaped B foia o7 HS RegEF AR Y omy
substituted or unsubstituted al kyl am do, substituted
or unsubstituted al kyl am no, substituted or
unsubstituted am no, substituted or unsubstituted
cycloal kyl [..8 td d or wunsubstituted aryl; or
28'A1,Jrﬁ%l@ﬁglﬁgggglﬁ%ﬁ?zf“l#ﬁw MMM wherein each Mis
i ndgpRPEBhAlyarkew ket mesdnt 3m CR1 or N, provided that no
nore than three Ms are N and Bl is: GG G G GG
wherein eagh Gis independently CR2 or N, provided
that no no e/Etsh\an three Gs are N, each R2 is
i ndependerg” &l ected from hydrogen, hal ogen,
substitute& /unsubstituted al kyl , substituted or
unsubsti t utled—d& kenyl, substituted or 173 WO

2004/ 110350 PCT/ i1 ,
substit u¥ %{eglreaﬁ#gﬁggq |eg%ﬂ%§gg%1}\];§%;?f?&%g ,ie (?ru(? é(@(rﬂ%ld that no

more than four E’s are heteroatoms;

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
cycloalkyl, or substituted or unsubstituted aryl;

each R! is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
amino, substituted or unsubstituted cycloalkyl, or substituted or

unsubstituted aryl;

or A;, when present is:

ML

@y
[

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 is:
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or unsubstituted al kyl am do, substituted or
unsubstituted al kyl am no, substituted or

waredhsisse ut ed amino; Cl is: R3 _ K wherei n JPCHUS2004/015239
selected fromthe group consisting of CR3, 0, S N

and NR, each K is igdependently N, NR, C, or CR3; and
each R3 i g al ogen, substituted or
unsubsti bstituted or unsubstituted

cycl oal kyl, gu t\éjt ed or unsubstituted aryl,
substitut ed ngubstituted heteroaryl, or
substituted orGunSubstituted al koxy; or Cl is: M-MM
M M/M

£ om melg?féﬁféa%h &G ﬁglg(gap%%et%tlk gﬂ?%‘f' R %?%Ji&ecf‘tﬁlhﬁ% Iﬁgge than three

provi nor e an ree
are N, Dl is:Gh&areBE E-E wherein each E is

i ndependently .N, NR C, , or .0.provided that no

nore t ha??‘c#é% s @@p%n%cﬁ?%% fiora.bydigee, ha?%g.en’ﬁ]i’sumted 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;

wherein J is selected from the group consisting of CR? 0, S, N, and NR;

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

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

more than three M’s are N;

D1 1s:
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M wherein each Mis independently selected from CR5 or
wol2opnossded t hat no nore than three M s are POT/@82004/015239

R5 i s independently sel ected from hydrogen, hal ogen,

substitutedq. or wunsubstituted alllyl, substituted or

unsubsti al kenyl, substituted or unsubstituted

al kynyl , N;ut ed or unsubstituted al koxy,

substi t ut Binsubst i t ut ed cycl oal kyl, substituted

or unsubsti d/ het erocycl e, substitut ed or

unsubst i t ut®a & yl, substituted or unsubstituted

het er oar yhere eécﬁkpfsllﬁdé{pe&deﬁﬂy NI s taiukest @"ﬁchidedOchat no

substituted or unsubstituted kyl am'no; "LAI, when

present, and mhth@flf@BIE’amh@tﬂroatgms,ndependentIy a

coval ent bond or a |linker selected fromthe group

consi sting of -C=C-, -C=C, -(C(R)2)Z, -0-,

OP®AZ, -S, -NR-, -NH(CR 2)z-, -N=N-, -(O-
-QONR -, -OC(O) -0 (0Q-0, -OCO-NR -,
-NR -C(O) ¢ \NR’ C( )-O, -NR-C(O-NR-, -S-CO-,

S

S ¢(O- P NR -, -S(Q-, -S(Q2-, -05(02-,
-0-S(O) 2; )2-NR -, -0-S(O-, -OS(O -
-0-5(O) - “MoNRIO-, -0-NR-C(O-O,

_0-NR -C(O-NR -, -NR-OCO-, -NR - Q9-0,

- NRwh&relt( @chMR1s mde@nﬂﬁiﬂy@(e&):ted fragn IR® -o@@\Bprc@lded that no more than

_ONR NR -OC(S)-, -NR-0C(5)-0
NR - 031%% &gﬁafemo a(S) - C(-)o C(S)-0-, CSo)c(s) R -,

- g'R'eacg(Ig) 1% mdeb'éﬁdeﬂlfkel@cted frBB h%@fc%en l\ﬁlo ogen; Sebofiftedor
-NR - (} St ubstltuted_a[l,]m,.s@bs tqj}ed NRunsubstNRted@l@m Substituted or

: SR'NR'O- g%gu%&wted&%ypg%gwg‘ unstq\&-\t'gg@g%Qosubsnmted or
-0-NR - Siubstiiied.c Ea]ﬂdgﬂ slisbhded or ehsROSAGRT h&erocycle substltuted

-S-P(O (R )2-, and NR' - P(O(R)2-, wherein each R
i ndepend@hﬂmwbﬁ}tﬂﬁeé@é&ﬁ subsiiBied of paspbstituted heteroaryl, or substltuted or

unsubstituted amino, or substituted or unsubstituted alkylamino;

L1, when present, and each of Lp; and Lc; is independently a covalent bond or a
linker selected from the group consisting of ~-C=C-, -C=C-, -(C(R")2)-, -O-,
-0O-(CR’)),~, -S-, -NR’-, -NH-(CR’;),-, -N=N-, -C(O)-, -C(O)NR’-, -O-C(O)-,
-0-C(0)-0-, -O-C(O)-NR’-, -NR’-C(0O)-, -NR’-C(0)-O-, -NR’-C(O)-NR’-,
-S-C(0)-, -S-C(0)-0-, -S-C(0)-NR’~, -S(0O)-~, -S(O)-, -O-S(0),-, -0-S(0),-O-
, -0-S(0),-NR’-, -0-5(0)-, -0-S(0)-0-, -O-S(O)-NR’-, -O-NR’-C(0)-,
-O-NR’-C(0)-O-, -O-NR’-C(0)-NR’-, -NR’-0-C(0O)-, -NR’-0-C(0)-O-,
-NR’-0-C(0)-NR’-, -O-NR’-C(S)-, ~-O-NR’-C(S)-O-, -O-NR’-C(S)-NR’-,
-NR’-O-C(S)-, -NR’-O-C(S)-0-, -NR’-O-C(S)-NR’~, -O-C(S)-, -O-C(S)-0O-,
-0-C(S)-NR’-, -NR’-C(S)-, -NR’-C(S)-O-, -NR’-C(S)-NR’-, -S-S(0)s-,
-S-S(0);-0-, -S-S(0),-NR’-, -NR’-0-S(O)-, -NR’-O-S(0)-0O-,
-NR’-0-S(0)-NR’-, -NR’-0-S(0),-, -NR’-0-S(0),-0O-, -NR’-O-S(0);-NR’-,
-0-NR’-S(0)-, -O-NR’-§(0)-0O-, -O-NR’-S(0)-NR’-, -O-NR’-5(0),-O-,
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unsubstituted al kyl, substituted or unsubstituted

al kenyl, substituted or unsubstituted al kynyl, or
wammgtiidssd ed or unsubstituted cycl oal kyl, and BCT/8S2004/015239

1-10. 37. The nethod of claim 36, wherein LCl is -0-,

%5 - DR ST 2o SR SO DT B QI and -NR-

met hod OP(GIRI)5M, Rherei ik RN 1§1&d€b@déﬁ1@ulli§dird$@ ﬁlbsututed or
structure corresponding to Fornmula (

(R2) b K prepetituied miyl, tsub@tutgl £ Elsclbﬁt}tutedg&emrh éubﬁém%o

of o1 8 3 MRS o4 FRROATEL GRS LAY, g i 110

29.  The method of claim 28, wherein Lc, is -O-, -S-, -S(0)-, -S(O);-, -NR-, -C(O)-, -
(CR")2),-, or -C(S)-

30.  The method of claim 29, wherein said compound has a structure corresponding to

Formula (IT):

(ID).

31.  The method of claim 30, wherein said compound has a structure corresponding to

Formula (III):

().

32.  The method of claim 31, wherein said compound has a structure corresponding to

Formula (IV):
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E (Ill). 40. The nethod of claim39, wherein said

conpound has a structure corresponding to Fornula
wQbdp118830 S H (R5)d (R2)b N 10i G ESE G \E EPCT/NF2004/015239

176 WD 2004/ 110350 PCT/ US2004/ 015239 41. The net hod

of claim40, wherein said conpoundHhas a structure

corresponding to For < (R2)b N

10i GG E---EXI01E E M

wherei n sai d conpound has \

av).

33.  The method of claim 32, wherein said compound has a structure corresponding to

Formula (V):

S?/ N\©(R5)d

GO

V).

34.  The method of claim 33, wherein said compound has a structure corresponding to

Formula (VI):

S?/ H\@ (R
IS

(R?),
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Fornula (MI): R3 N(R5)d '00 (RQ)b NGG R E RIL\
N (V). 177
WO 2004/110350 PCT/US2004/015239

35. A method for treating a disease associated with aberrant AP levels, comprising
administering to a subject in need thereof an effective amount of a compound having a

structure corresponding to Formula (VII):
(A1-La1)o-1-(B1)-Lp1~(C1)-Lci-(D1)

(VID)

and pharmaceutically acceptable salts, and prodrugs thereof, wherein:

A\ 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;

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

D is a five or six-membered substituted or unsubstituted aryl, heteroaryl, arylene, or

heteroarylene; and
La; is optional, and when present is a covalent bond or a linker;
each of LBl and L¢q is independently a covalent bond or a linker;
wherein said compound of Formula (VII) modulates A levels.

36. The method of claim 35, wherein

A is optional, and when present is:
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E
ENCNE
W/
E—E

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

R is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
cycloalkyl, or substituted or unsubstituted arylI;

each R! is hydrogen, halogen, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted alkylamido,
substituted or unsubstituted alkylamino, substituted or unsubstituted
amino, substituted or unsubstituted cycloalkyl, or substituted or

unsubstituted aryl;

or A;, when present is:

/M\

\M/

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

more than three M’s are N; and

B; is:

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
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unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted
or unsubstituted alkylamido, substituted or unsubstituted alkylamino,

substituted or unsubstituted amino;

wherein T is selected from the group consisting of CR>, O, S, N, and NR;

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

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 is:

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

more than three M’s are N;

D1 is:
E
v
E’ \E

W/

E—E
wherein each E is independently N, NR, C, CR., S,0or O provided that no

more than four E’s are heteroatoms;

or Dy is:
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37.

/M\

@\

M\@—{M/sﬂ

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
unéubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycle, substituted
or unsubstituted aryl, substituted or unsubstituted heteroaryl, or substituted or

unsubstituted amino, or substituted or unsubstituted alkylamino;

La1, when present, and each of Lg; and L is independently a covalent bond ora
linker selected from the group consisting of ~C=C-, -C=C-, -(C(R’)2).-, -O-,
-O-(CR’),-, -S-, -NR’-, -NH~(CR’3),-, -N=N-, -C(O)-, -C(O)NR’-, -O-C(O)-,
-0-C(0)-0O-, -O-C(O)-NR’~, -NR’-C(O)-, -NR’-C(0)-0O-, -NR’-C(O)-NR’-,
-S-C(0)-, -S-C(0)-0-, -S-C(0)-NR’-, -S(0)-~, -S(0),-, -O-S(0),-, -O-S(0),-0O-
, -0-S(0)2-NR’-, -O-S(0)-, -0-S(0)-O-, -O-S(0)-NR’-, -O-NR’-C(0)-,
-O-NR’-C(0)-0-, -O-NR’-C(0)-NR’~, -NR’-O-C(0)-, -NR’-O-C(0)-O-,
-NR’-0-C(0)-NR’-, -O-NR’-C(S)-, ~-O-NR’-C(S)-0O-, -O-NR’-C(S)-NR’-,
-NR’-0-C(S)-, -NR’-O-C(S)-0O-, -NR’-O-C(S)-NR’-, -O-C(S)-, -O-C(S)-O-,
-0-C(S)-NR’-, -NR’-C(8)-, -NR’-C(S)-O-, -NR’-C(S)-NR’-, -5-S(O);-,
-S-S(0);-0-, -S-S(0),-NR’-, -NR’-0-S(0)-, -NR’-0-S(0)-O-,
-NR’-0-5(0)-NR’-, -NR’-0-8(0),-, -NR’-0-5(0),-0-, -NR’-0-5(0),-NR’-,
-0O-NR’-§(0)-, -O-NR’-§(0)-0O-, -O-NR’-S(0)-NR’-, -O-NR’-S(0),-0-,
-0-NR’-S(0),-NR’-, -O-NR’-8(0),-, -O-P(O)(R’),-, -S-P(O)(R’)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.

The method of claim 36, wherein L¢ is -O-, -S-, -S(0)-, -S(O),-, -NR-, -C(O)-, -
(C(R*)2)z-, or -C(S)-.
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38.  The method of claim 37, wherein said compound has a structure corresponding to
Formula (IL):

().

39.  The method of claim 38, wherein said compound has a structure corresponding to
Formula (III):

(II1).

40.  The method of claim 39, wherein said compound has a structure corresponding to
Formula (IV):

(V).
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41,  The method of claim 40, wherein said compound has a structure corresponding to

Formula (V):

RS

V).

42.  The method of claim 41, wherein said compound has a structure corresponding to

Formula (VI):

N
s
Dy

(R%)y

(VI).
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