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SUBSTI TUTED N- ARYL BENZAM DES AND RELATED COMPOUNDS
FOR TREATMENT OF AMYLO D DI SEASES AND

WERXNEICLESNOPATH ES RELATED APPLI CATI ONS Thi s PCT/US2005/016677

application clains priority under 35 U . S.C. 11 9(e) to
U S. provisional application Serial Nos. 60/570, 669,
entitled " Substituted N-Aryl Benzam des and Rel at ed
Compounds for Treatnment of Anyloid D seases and

Sy . NERuti0 ey
an%ﬁggg, QQSheéﬁtlYtLt Ped " 1\%%1%]2% fAtl\H% ggi%mlé@M S
BEQRAFRBEATMENTRF AMYLOIPIHSEAS ESOAND SENHEMEINMOPATHIES
Anyl oi d Di seases and Synucl ei nopat hi es” to Snow et
al., filed Novenber 18, 2004. The contents of the
RELAIED'APPRPOATIONSONS are i ncorporated by reference
herei n. TECHN CAL FlI ELD Provi ded rein. are ..
subst i thit arpliRatignyFlaige ﬁam&eéeréédfgéf 51 ek Hh S pragsionsl
pirbaﬁsa%i%ﬁ WeHAMNosCONPRSEEY, BRflcanbubRithed N-ARN BehRatidRHNd
of "anyl oi d di seases, i ncluding beta-anyl oi'd protein
(Rabyted Camipounsls derskreatmgnt of Anylpidi iseases andSyaudeineppthies” to

: y i t ' % bdes; )
Y 87 BRURTE 12 200 B S BUNTED: GOy
adBgrzamBlesn ared Rélated SoaipoarsisdasEreatetni of AdayloidBisedsss and

dj . B ND Al zhei ner' s _di i .
ARG PaPTDE ByTPe” abdTrURaYTEIT F 2040 Thucopmpro the
b esid AR tapicatibhsEe idcbolutcl Byl refegerioé Béreind Oor Ab, in a

fibrillar 0&1 exi sting as extracellular anyloid
pF BN G FHELBy | 0i d within the walls of cerebral
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Al zheimer's disease is e detrinenta
t plenpateideal cempbsions audinkthodscfad eatmentmfiamylopd disepses,

RS e S5 B A SR S BB, et
Down’s syndrome, islet amyloid polypeptide (LAPP), such as observed in type 2
diabetes, and alpha-synuclein, such as observed in Parkinson’s disease.
BACKGROUND

Alzheimer’s disease is characterized by the accumulation of a 39-43 amino
acid peptide termed the B-amyloid protein or AP, in a fibrillar form, existing as
extracellular amyloid plaques and as amyloid within the walls of cerebral blood '
vessels. Fibrillar AP amyloid deposition in Alzheimer’s disease is believed to be
detrimental to the patient and eventually leads to toxicity and neuronal cell death,
characteristic hallmarks of Alzheimer’s disease. Accumulating evidence implicates
amyloid, and more specifically, the formation, deposition, accumulation and/or
persistence of A fibrils, as a major causative factor of Alzheimer’s disease
pathogenesis. In addition, besides Alzheimer’s disease, a number of other amyloid
diseases involve formation, deposition, accumulation and persistence of A fibrils,
including Down’s syndrome, disorders involving congophilic angiopathy, such as but
not limited to, hereditary cerebral hemorrhage of the Dutch type, inclusion body

myositosis, dementia pugilistica, cerebral f-amyloid angiopathy, dementia associated
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anyl oid, and nore specifically, the formation,
deposition, accunul ati on and/ or persistence of Ab

wo dwsitilEg9 as a maj or causative factor of Al zheP@BUS®05/016677

di sease pat hogenesis. Ln addition, besides Al zheiner's
di sease, a nunber of other anyloid diseases involve
formati on, deposition, accunul ati on and persistence of
Ab fibrils, including Down's syndrone, disorders
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deRaR! Thae aﬁl@’ﬁnd diseases (discussed below) leading to marked amyloid
accumulation in a number of different organs and tissues, are known as systemic
amyloidoses. In other amyloid diseases, single organs may be affected such as the
pancreas in 90% of patients with type 2 diabetes. In this type of amyloid disease, the
beta-cells in the islets of Langerhans in pancreas are believed to be destroyed by the
accumulation of fibrillar amyloid deposits consisting primarily of a protein known as
islet amyloid polypeptide (IAPP). Inhibiting or reducing such IAPP amyloid fibril
formation, deposition, accumulation and persistence is believed to lead to new
effective treatments for type 2 diabetes. In Alzheimer’s disease, Parkinson’s and
“systemic” amyloid diseases, there is currently no cure or effective treatment, and the

patient usually dies within 3 to 10 years from disease onset.



10

15

20

25

30

usual l'y involve system c organs (i.e. organs or
tissues lying outside the central nervous systenj,

wowdos/113a3e9 anyl oi d accumnul ati on | eadi ng to or gaPCT/US2005/016677

dysfunction or failure. These anyl oid di seases

(di scussed below) |eading to nmarked anyloid

accunul ation in a nunber of different organs and

ti ssues, are known as system c anyl oi doses. In other
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a nunber of conmon characteristics including each
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forms of malignancy and Fam i al di terranean Fever
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asSo
as transthyretin or prealbumin), and the amyloid associated with endocrine tumors

such as medullary carcinoma of the thyroid (where the specific amyloid is referred to
as variants of procalcitonin). In addition, the a-synuclein protein which forms
amyloid-like fibrils, and is Congo red and Thioflavin S positive (specific stains uéed |
to detect amyloid fibrillar deposits), is found as part of Lewy bodies in the brains of
patients with Parkinson’s disease, Lewy body disease (Lewy in Handbuch der
Neurologie, M. Lewandowski, ed., Springer, Berlin pp. 920-933, 1912; Pollanen et al,
J. Neuropath. Exp. Neurol. 52:183-191, 1993; Spillantini et al, Proc. Natl. Acad. Sci.
USA 95:6469-6473, 1998; Arai et al, Neurosci. Lett. 259:83-86, 1999), multiple -
system atrophy (Wakabayashi et al, Acta Neuropath. 96:445-452, 1998), dementia
with Lewy bodies, and the Lewy body variant of Alzheimer’s disease. For purposes
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mul ti ple nyel oma and other B-cell dyscrasias (where
the specific anyloid is referred to as AL anyl oid),

WO besamsboi d associ ated with type 2 di abetes (MBUS200HE16677

specific anyloid proteinis referred to as anylin or
i sl et anyl oid pol ypeptide or |1 APP), the anyloid
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aracteri S I CS any | Sease.
organ or tissue such as observed with the AB amyloid deposits found in the brains of .

patients with Alzheimer’s disease and Down’s syndrome: the PrP amyloid deposits
found in the brains of patients with Creutzfeldt-Jakob disease, Gerstmann-Straussler
syndrome, and kuru; the islet amyloid (IAPP) deposits found in the islets of
Langerhans in the pancreas of 90% of patients with type 2 diabetes (Johnson et al, N.
Engl. J. Med. 321:513-518, 1989; Lab. Invest. 66:522 535, 1992); the
ay-microglobulin amyloid deposits in the medial nerve leading to carpal tunnel
syndrome as observed in patients undergoing long-term hemodialysis (Geyjo et al,
Biochem. Biophys. Res. Comm. 129:701-706, 1985; Kidney Int. 30:385-390, 1986);
the prealbumin/transthyretin amyloid observed in the hearts of patients with senile

cardiac amyloid; and the prealbumin/transthyretin amyloid observed in peripheral
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Systemi ¢ anyl oi doses whi ch include the anyl oid
associated with chronic i nflammti on, various forns of

wordosgmascy and fam lial Mediterranean fever (PCBUSWHS/016677

anyl oid or inflanmati on-associ ated anyl oi dosi s)
(Benson and Cohen, Arth. Rheum 22:36-42, 1979; Kanei
et al, Acta Path. Jpn. 32:123-133, 1982; MAdam et

al ., Lancet 2:572-573, 1975; Metaxas, Kidney Int.
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osdy Qlithed it e ot lcaridg f8PEYe ABKbither'd AfteRE phiiHNith severe
(Johnson et al, TV. Engl. J. Med. 321: 513-512?, 1989).
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] > ) within 3-5 years. O her
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aﬁlzﬁ’é?rﬁ?ﬁ’s"ﬁ%eﬂes.h the Ab anyl oid deposits found in the
brains of patients with Al zheiner's di sease and Down's

syndr chmyloidias #PtiRrapgytisitargdtfeasilelseimerindiseaset he br ai ns
Ger ot aiRtGeYs ek F iaftefid oVANE Berdh 8RB acoymypetion of a
a4 DardlinG ladidepildpemnddsthé betardmyloid preteis A @& psA4 (Glenner and
Langer hans i n.the pancreas % of tients wt

t Y9B&Biaihetie Biaphyss %ﬁhéfyﬁ%tlgéfﬁ?g@& éﬁgﬁMaS.terﬁ@tcﬁl-’ Proc. Nt
32033 638 82:198242492 0935, AviESt et aPOBAE WIPQT1 al_b@ﬂ@k,; 19988 AB

a2-m croglobulin anyloid deposits in the nmedial nerve
| isdativrg typretarssaieavagerfedm larger precursor proteins termed -amyloid

precursor proteins (APPs) of which there are several alternatively spliced variants.
The most abundant forms of the APPs include proteins consisting of 695, 751 and 770
amino acids (Tanzi et al., Nature 31:528-530, 1988).

The small A peptide is a major component that makes up the amyloid
deposits of “plaques” in the brains of patients with Alzheimer’s disease. In addition,
Alzheimer’s disease is characterized by the presence of numerous neurofibrillary
“tangles”, consisting of paired helical filaments which abnormally accumulate in the -
neuronal cytoplasm (Grundke-Igbal et al., Proc. Natl. Acad. Sci. USA 83:4913-4917,
1986; Kosik et al., Proc. Natl. Acad. Sci. USA 83:4044-4048, 1986, Lee et al., Science
251:675-678, 1991). The pathological hallmark of Alzheimer’s disease is therefore
the presence of “plaques” and “tangles”, with amyloid being deposited in the central

core of the plaques. The other major type of lesion found in the Alzheimer’s disease
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syndrone as observed in patients undergoing |ong-term
henodi al ysis (CGeyjo et al, Biochem Biophys. Res.

w@Eooosi113489: 701- 706, 1985; Kidney Int. 30: 385- 380O1/US2005/016677

1986); the preal bum n/transthyretin anyloid observed
in the hearts of patients with senile cardiac anyl oi d;
and the preal bum n/transthyretin anyl oid observed in
peri pheral nerves of patients who have famli al

itk 0L GurRRRIRUBRRD hSlNOBH1BREVSINC Boin within the

Sanini paaenelnymd andJin theaalls@f imeninglea .vesso thd Die ©0t31delmam The
84. Tawar '

04-
aggycljo@ qe3051 Iqjgﬁg %1 waélﬁ f% blfgg gj:s!selﬂla%%rgfleggﬁ ta.as
%@&ﬂ&&s@ila&@n@wla oacdagawhe sxcgmml@ (MHnd?lBurQD A&ofapathy Exp.

A recent stud ted th
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I sease o8
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di sease_.in e United States int of helth ca

cSeea Sacnior 4 Ehiingt s SsEise e fropli PR e o R Rly an
CRARG@hVISYstntisr. TR ATMEiRTbr8 A BistBtelnOin S0 QulRirt hastited 2 to
Progress Report on Al zheinmer 's Disease). Anyloid as a

t sRpegREaRaratiangf mervercells Within shortperipds pE e éPlk\F ol Forles
diHeRg ey 1481@2{ %Ju‘é&éhér‘?zdd?lsi% @g@%ssthal Oadd Qst 1 thet it s the

accumnulation am no aci ept |
bftriltan syhotird (msisengof adiyednmibind\p-fl @testwheet samdvmrrsgpcture)

BI oe enllstéo:chl)fo zﬁlhg{n g&’%ha}\lé% qespo}g&nﬁ% f8 I:Stine %g 9 g R}{%Seﬁects. AP has

Sa'ﬂsodr%ﬁ fédiQo bd Q8hotokleshylictcuttires Bithippocd¥ipus (HatfZen10 8],
o e ebiebrisigtel 98 el SUaEL BAeS herp L dral Tepesicraic

g <§Pa§§e)é gpgaﬁ?zgﬁb g?i‘@ﬁﬁs?f Q998 R R et 8. L RINBE 27@9&102 1996).
Injection of the Alzheimer’s A into rat brain also causes memory impairment and
neuronal dysfunction (Flood et al., Proc. Natl. Acad. Sci. USA 88:3363-3366, 1991;
Br. Res. 663:271-276, 1994).

Probably, the most convincing evidence that Ap amyloid is directly involved
in the pathogenesis of Alzheimer’s disease comes from genetic studies. It was
discovered that the production of AP can result from mutations in the gene encoding,
its precursor, f-amyloid precursor protein (Van Broeckhoven et al., Science
248:1120-1122, 1990; Murrell et al., Science 254:97-99, 1991; Haass et al., Nature
Med. 1:1291-1296, 1995). The identification of mutations in the beta-amyloid
precursor protein gene that cause early onset familial Alzheimer’s disease is the
strongest argument that amyloid is central to the pathogenetic process underlying this

disease. Four reported disease-causing mutations have been discovered which

demonstrate the importance of AP in causing familial Alzheimer’s disease (reviewed
p g
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The nost abundant forns of the APPs include proteins
consisting of 695, 751 and 770 am no acids (Tanzi et
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a maj or conponent that makes up the anyl oid deposits

of "plaques"” in the brains of patients wth
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t hive bdm@asxebedeugeatl@tbs@wry tméree lcontzibete meshanasisellyto the
t he as t.he f ew
S e B e o bl oo djsca T8 R AROHTPoRMopoulos
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' §7éf.@§13-9846, 1999). Most importantly, both Parkinson’s disease-linked a-

synuclein mutations accelerate this aggregation process, demonstrating that such in
vitro studies may have relevance for Parkinson’s disease pathogenesis. Alpha-
synuclein aggregation and fibril formation fulfills of the criteria of a nucleation-
dependent polymerization process (Wood et al., J. Biol. Chem. 274:19509-19512,
1999). In this regard o-synuclein fibril formation resembles that of Alzheimer’s B-
amyloid protein (Ap) fibrils. Alpha-synuclein recombinant protein, and non-Ap
component (known as NAC), which is a 35-amino acid peptide fragment of a-
synuclein, both have the ability to form fibrils when incubated at 37°C, and are
positive with amyloid stains such as Congo red (demonstrating a red/green

birefringence when viewed under polarized light) and Thioflavin S (demonstrating
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fibrillar structure (consisting of a predom nant
b- pl eat ed sheet secondary structure), characteristic

wobooahi34smyl oi ds, that is responsible for the PCT/US2005/016677

neurotoxi c effects. Ab has al so been found to be
neurotoxic in slice cultures of hippocanpus (Hap gan
et al., Neurobiol. Aging 16:779-789, 1995) and induces
nerve cell death in transgenic mce (Ganes et a

e )
i AR RSN a2 ik P01 SOGCSR, Yot al
i Proo. Natl. AvndiiSai. ASHPOcHZER2 128038 P93)i npai r nent and
neur onal sfunctjio [ o et al.. Proc. t.l . Acad,
s S35 RSBy OERBAE oftsy gt nbluBSatpibine pdififed of
‘4 | and?j-ofRbleihs, $thehiosrily aayiidleih ﬁ%regdtﬁﬁﬁcebédﬁai&soﬁﬁted
oid 1s directl i nvaol ved in._the gathogene3|s of

Awlh sqvieal neurplpgicaldiscasrrlen f PrmCisical Neuretc Bpe d:445145362001;
T RGRAYGERAnE h@é Nebﬁoz&&gmg;zsmwafﬁo%cmnrﬁe%w lof s §rfuefins

mut atl ons in the gene encod Ing, I1ts precursor,

btaadry mr@hqiﬂfeaiphassymuqdcm) i the etielegyRicaninthsy efnesrodggenerative

HFR IO e ik ot onch 3 oWl BleryBhiot PanSiGLEARS

1syhidQdin W28 6dentiS€b)s a rhhjer catepunefti afdiemyrbodies,thi¢ ballngamks | n

the beta l.oi d, p ecurs r ot ei ene tha cause .
e pioBr K Bienis difeas: JhiLt frRFmEn diebiages Fe apidTom amyloid
31515%[&9 854 difetunfBalrolbBidh] dBdPHieD Alzhenct R tfidedde. Bﬁ)ché}ﬁlcally,
pat hogeneti c process undewuylng thi s di sease.

P!

r epeRblagnt @-syaualein veas shovg iefeem puloidHkefibrds fhat recapltulated the
CARERAELA o RSRS8O B it
I—hwwiyybodim Barkm@ﬂethsealse 28Bmakiple sysl@m)atropm Pddlttdmeléya the

S]fdg%f 3{1(21%" %%%%}Eﬁ%lﬂﬁ? @\réls%%?elrkggr{eggh%f) n rﬁre case’s of famlllal
dPRRIBEAH’ Odiseade; QuiivhatatedrinanequivocaElink sthesmayhicldin pathology
brains of human patients will serve as an effectjve

t HEEHENIERRCrapye ﬁ'ﬁ‘ﬁ’é?ﬁw The ppramgR IvAlYaMeP i & BPRIPRIRPA es

PeJekinii 9P diSc AL SRR §s Pa?kﬁsdheél&%iu%& QeREALd Wh HbwPbeEEs,
that 1s pathologically
multiple system atrophy and the Lewy body variant of Alzheimer’s disease has led to

the classification of these diseases under the umbrella term of “synucleinopathies”.

Parkinson’s disease a-synuclein fibrils, like the AP fibrils of Alzheimer’s -
disease, also consist of a predominantly B-pleated sheet structure. Therefore,
compounds found to inhibit Alzheimer’s disease AP amyloid fibril formation are also
anticipated to be effective in the inhibition of a-synuclein/NAC fibril formation, as
shown from Examples provided herein. These compounds would therefore also serve
as therapeutics for Parkinson’s disease and other synucleinopathies, in addition to
having efficacy as a therapeutic for Alzheimer’s disease, type 2 diabetes, and other
amyloid disorders.

Discovery and identification of new compounds or agents as potential

therapeutics to arrest amyloid formation, deposition, accumulation and/or persistence
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characterized by the presence of intracytoplasmc Lewy
bodi es (Lewy in Handbuch der Neurologie, M

wahewandaeski , ed., Springer, Berlin, pp. 920- 9881/Ui®a2016677

Pol | anen et al., J. Neuropath. Exp. Neurol.

52:183-191, 1993), the major conponents of which are

filaments consisting of a-synuclein (Spillantini et

al., Proc. Natl. Acad. Sci. USA 95:6469-6473, 1998;

/'\ﬁﬂ' ocBiirs AlzhH%éf Q8ifskase] Lﬁirfunso%@d@c%s@ %;rpe]ﬁa gﬁﬁ)etesa Qnd other
O-amno acid protein (Ueda et F'oc ad.

SmmmM@Sﬁ89®ﬁ¥m3$ﬂdIEQ@B¢ 1993) . Tmo don1nant nutatlons

[ ~ | ein causing famlial early onset

FSUIQII négn&cs di sease have been descri bed suggesti ng

t hat Ll%rwyid&bbﬁreis atsatvipobndsendphiranicatticaladdomposidonsmntaining

degener tlon 3@P@Surons i n Parkinson's di sease and

N ¥Pol yner opoul os et al., Science

2&6 204. 2047R wKruger etgal . at ur & _Cenef,, R4

rEco bi nant a- s‘nucle n ca
R(ils (Conpay epzal ., _
. 3 9908; HAshirm®fo e - Braln Res.
799 301- 306, 1998 Nahri et al., J. Biol. Chem
274:9843-9846, 1999). Most irrportantly bot h

RariasMtestidl$ %@e%srableraléﬁdatare (Y EVICWRIrE RN bdt@Som a 1)
accelerate this ?regatlon process, denonstrating

LFGNRE gu2) G- GinaloTee syl Awovhes| the piprpleer o gatbon atoms

R3

BRI SARG R DEOSRRRL Ropdl AR 24pheen
cnethelehagofipsara uptlicmatly capliepb byl NRt, (h ©f ﬁn(gx) il paf nwthylene

process 9509- 195
G865 s prrion Ly ealfsidbta sl of BRpuRis o erp e b And (@) 1 or
rpﬁﬁmls)leﬁé Elfdmﬁg arefopbrl irépiced Rga cREMBAIRYICHr ﬂiétéfdéb/ﬂy( #ABIp that
fibri nucleln reconbi nant protein, '
nis APignagly mﬁm wlhawma%orm@tlt%ﬁs éﬂe‘ft%d %0@519% eyl NR',
a(g (?jr geptide fragnent of a- synuclein, both have the
ity to formfibrils when i ncubat ed at 37C, and are

posi t iR'as Wi alkylaondeygl;d st ai ns such as Congo red

( dem)nl%lt, ka,tlbna%dq{“ rareedéagﬁ %@pendently selected as follows:

1) R', R? R? and R? are each independently selected from OH,
-NR’C(=0)R?, and -NR"S(0,)R®, wherein R® and R are each independently
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted aralkyl, substituted or unsubstituted heteroaryl, substituted
or unsubstituted heteroaralkyl, substituted or unsubstituted heterocyclyl or substituted
or unsubstituted heterocyclylalkyl; and R® and R® are each independently substitufed |
or unsubstituted alkoxy, substituted or unsubstituted aralkoxy, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl or —NR°R'" where R’ and
R'? are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl, heteroaralkyl or
heterocyclyl, with the proviso that at least one of R!, R? R’ and R* is not OH;
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bi refri ngence when vi ewed under polarized |ight) and
Thi oflavin S (denonstratingpositive fluorescence)

W@ blashizaed 0 et al., Brain Res. 799:301-306, 1988r/ukmds016677

et al., Proc. Natl. Acad. ScL USA 90:1 1282-1 1286,
1993). Synucleins are a famly of small, presynaptic
neur onal proteins conposed of a-, b-, and

g- synucl ei ns, of which only a-synucl ei n aggregates

have been ngOC'Rataﬁ@'R ﬁ&)oﬁl@"a‘i‘aﬁfﬁ‘* tsgeme?he@m@'C( =0)-NH-, -

di seases (lan et a A inical Neurosc.
INU4S 04 5 H-2 6CH-T=6))alNHwok rCHmS(Qe)eNH\mqlrtogaﬂmr owthaby

Zcéflfbgéﬁdhgs? on ngﬁﬁghe%?ﬁ%%ﬂ%ontﬁt)eg l{n{ 5 %1 {er{bgll'seg(he{é(rﬁcycr:]hc ring and
rthérbﬁhérs@ff R eRf; @l egen‘éarabacrﬁneaw{xdnmlg ﬂMbﬂecﬁasdn jeases
has developed fro sever Qﬁgggatuons

Pathologlcép)y,ag ﬁ%@P%P ﬂ%ﬂ?éHHagRa(Hﬁjor

)ORREMNAROEIRS with Mo ghédmREdbOTAbMS bPIKE pAnyl ring
Parklnson s di sease, and a fragnent thereof was

i foohma substifutad canpsubsiuis Agigeosyaic ax spstifupdbprunsubstituted
&&g&e&a&ﬁ ygi BEARG heh 181 RBR2Sind RS §AS%ch independently

eco |nant a-synucl ei n was
fsatemedmylrm)drh) kedfibrils that recapitulated the

ul t rast.ruct at ures of. al pha-synuclein is

{ r om pelrantte e R g R PR B HE ot S Rleis
Rald¢icd $m Sledtionamisitiraridg Btoubs PlcRidigsbi@Molimaed. halo,
Additionally,. the |dent| i cation of nutations within

tpreudahiale nigon Ndn SOsH) %‘é?otxylaﬁ halpgkdases of fanmilial - -
Par ki ngQfe %mgi)cﬁﬁi%ﬁteR‘ qﬁm@w rRatedpane lafke%g :fﬁﬁt%ly delddted to

bet ween synucl el n t hol ogy "and neur od ative
dwmmasee@ysfﬁhdlenomm/om@lbgeaiemop&nﬁesaudym biogyailabilitya

spectru uch as P rkln on' s

?cog]r\ﬁ 165 {)f'_gé\l;;rabn gr pene 1IOB1 %Srr)% derrrhetg oahsghy Lnd
t dhancdfivachy for achtarht @ffam‘yldih dispaes Snd:byaeaslaoﬂmhaed ed
to the classification_ of these_ di seases under th

urbr ol M50 PER egero-ay phammacr|sal yigesptable depyaist Tigluding salts,

dés%@%ﬁol%twmsem adekdld, ikbils, drkttoRstbREneNadetd, 'hleﬁnk@fals
Al zhéiner's di sease, al so consist of a predonlnant %ﬁ I
aits,

bSOyb\raéfzit @@r@pﬁe@tpr@dmmfah@corrm@n@r dtharmacgurallaecepta
ﬁ)lclluﬁ bla{ are Al)tzl t%?tro, achn% §£f’§,sﬁlcﬁ9s @Mo? llﬁht@d FU N,IN -

format’ion are
dlbenzylethylenedlamme, chloroprocaine, choline, ammonia, diethanolamine and

other hydroxyalkylamines, ethylenediamine, N-methylglucamine, procaine, N-
benzylphenethylamine, 1-para-chlorobenzyl-2-pyrrolidin-1'-ylmethylbenzimidazole,
diethylamine and other alkylamines, piperazine, tris(hydroxymethyl)aminomethane,
alkali metal salts, such as but not limited to lithium, potassium and sodium, alkali
earth metal salts, such as but not limited to barium, calcium and magnesium, transition
metal salts, such as but not limited to zinc and other metal salts, such as but not
limited to sodium hydrogen phosphate and disodium phosphate, and also including,
but not limited to, salts of mineral acids, such as but not limited to hydrochloridee and
sulfates, salts of organic acids, such as but not limited to acetates, lactates, malates,

tartrates, citrates, ascorbates, succinates, butyrates, valerates and fumarates.
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anticipated to be effective in the inhibition of
a-synucl ein/NAC fibril formation, as shown from

weEx@spiasy provi ded herein. These conpounds woubdr/US2005/016677

therefore al so serve as therapeutics for Parkinson's
di sease and ot her synucl ei nopathies, in addition to
having efficacy as a therapeutic for Al zheiner's

di sease, type 2 diabetes, and other anyloid disorders.

Di s covigf,Ymafhidaf fifrulaicAd foP BdrnisHaR6E i
agent s as %dgtgténat i?dgfrhtaitwler a|c())eutlﬁlci¢,s to a@?xeﬁs)%ﬁa I (E)eirgute and
f meamatcpwriningsffesiivd encendtionsdf ané onmaredyf ¢lre compounds provided

G oh Ak RSB RE Syt AR GRTEbed s 15 5o, ot ethrs o
ﬁéﬁlfdr@ iackasle, kel £ ofiRcRRI hahicaalbdletnikeBIBYNVBIR ey diatts dr
erein are conpounds and . pharnmaceutical .conpositions .
crRtmeniof glecfeﬂs@ewfgéh% g@’i“%@ ARG PHieCtig fof the reatment of
PRAYIFRACRIhics Ark YIsapfotRieabl € derivative thereof, where
Ris selected froma 1) CONR and 2) C -G o al kyl ene

gr oup, Therfomnulations @eg) coptpenitiphgesuifablp &1 agminrisraion baytapyrdesired
i t . - ont | :

ok 5, AR LAIBL . oA B, e
opipEwlesg by ders pirp pewiddry fokiihalaGpn,custéined wleate formalations, aerosols

t hyl ti | | b bopy!|
ot Rif Syt AEs b aSha o i deral deb g Ren gher
O5HBIS réuite DR doRipdsitivng SRURIGRGuitbIAf0E Wed] @ahididtraBién, parenteral

het erocyclyl group that is optionally substituted wth
offnigistrainnebysinieson, inshdingswharaneguyly.dnirarayserlady Ry | |

e U o R S e
R&imiRi3tratroh 4Rd othreg seleatéd jonwependent |y sel ected from OH,

;2‘5&?@%&&%@@ ﬁtg?ﬁlggglgocl%th Bid cvé)'hrneprogiitignth%r al%xdup 1¥1g,ar €
disaggregating and causing removal, reduction or clearance of amyloid or synuclein
fibrils are provided thereby providing new treatments for amyloid diseases and
synucleinopathies.

Also provided are methods for treatment, prevention or amelioration of one or
more symptoms of amyloid diseases or amyloidoses, including but not limited to
diseases associated with the formation, deposition, accumulation, or persistence of
amyloid fibrils, for example, the fibrils of an amyloid protein selected from AP
amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyloid, a,-microglobulin
amyloid, transthyretin, prealbumin, and procalcitonin.

Methods for treatment of amyloid diseases, include, but are not limited to
Alzheimer’s disease, Down’s syndrome, dementia pugilistica, multiple system
atrophy, inclusion body myositosis, hereditary cerebral hemorrhage with amyloidbsis |
of the Dutch type, Nieman-Pick disease type C, cerebral B-amyloid angiopathy,
dementia associated with cortical basal degeneration, the amyloidosis of type 2
diabetes, the amyloidosis of chronic inflammation, the amyloidosis of malignancy and

Familial Mediterranean Fever, the amyloidosis of multiple myeloma and B-cell
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hydr ogen, substituted or unsubstituted al kyl,
substituted or unsubstituted aryl, substituted or

waon®shsisd ut ed aral kyl, substituted or unsubstPeTIUSTING/016677

het eroaryl, substituted or unsubstituted
het er oar al kyl, substituted or unsubstituted
het erocyclyl or substituted or unsubstituted
het er ocycl yl al kyl ; and R6 and R8 are each

| ERGA] ARl HES bl ?ﬁotxpaisééﬁéuéﬁehiz&‘él&teﬂk@t& §i9da4e

substituted or unsubstituted aral koxy, substituted or
Uperstiremni 1Straesslea syndrome; ikdusy, serepiedhoamylnisiobis esspciated with carpal
et eroar titute : b :

b PPt P el biabns il b REioB SO By,
adid thtldnybrosiaadsotimdé pathdadddrine ydoregen, al kyl ,

aral ky|, aryl|l, heterparyl, heteroaral kyl or .. .

Pt er Skl PV Ideq ata g R LUSRIET A et op aEapelighiogrof one o
R%ore@?m%)ﬁ%lsm@yrﬁéleii&di@@se@ﬂis' hucldthobathiéd. BRoméhydirdtéht, the
and R4 Qgether are -NH-C(=0)-NH, - NHS(0 2)-NH,

_rpethodscinkibif ONPrevent a=sgpRGeinNAG fibKj-Hognetiang HbitHqr pRFVERL o-

t | ' e m a
e R e e S i L [

R saggrbgiRionanferefamied oisimpelaioh@iA Cyfibsidd andtoesynasleinfNAL:  or

iii).at,least,one of, R 1.. R3. a 4 i s - Nk =CR
ispocidti RS BT RS smyuglein et R s ilp bt P gobliTeL iy
CRarkiasbon®s @i88as® ffarhiliel dnYdn’Y dishsd, QeWly badp tisedst tthé Bewvpbody
unsubstituted heterocyclic, or, substj %ﬁt ed (l),r
utrsigpistfiAlaneamenedisrasa demartiavith hey Bedcs AR Rl nersempitrarhy,
lande PRRiInSGMisTRAeRERILRRPIIRRARLENt | y sel ected as in

i) or 11); and wherein the rings A and B are
SDETAILEDRESCRIPBINor nore substitutents sel ected

f,rom t.ron W thdrawi ng groups including, but not
IAl'rri t Zlégcnd{'?}% o, pseudohal o, nitro, SfH 3, SO H,
car boxynlessdiefiaddosthéeylise, dlhtechricad minbstiemefit terid utel Hetdin have

OB sHRS epHG RUBERBPR PARPB PEPU SERar kPRt e

SWEidh s inRbrRdvideloabd. | All Yateith HpPBE®ikhd) pliblished applications and

bl ood- brain barrier penetration, optin zed netabolism

a¢ther publications are incorporated by reference in their entirety. In the event that
there are a plurality of definitions for a term herein, those in this section prevail u1'11ess'
stated otherwise.

As used herein “Amyloid diseases” or “amyloidoses” are diseases associated
with the formation, deposition, accumulation, or persistence of amyloid fibrils,
including but not limited to the fibrils of an amyloid protein selected from AP
amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyloid, a,-microglobulin
amyloid, transthyretin, prealbumin, and procalcitonin. Such diseases include, but are
not limited to Alzheimer’s disease, Down’s syndrome, dementia pugilistica, multiple
system atrophy, inclusion body myositosis, hereditary cerebral hemorrhage with
amyloidosis of the Dutch type, Nieman-Pick disease type C, cerebral B-amyloid
angiopathy, dementia associated with cortical basal degeneration, the amyloidosis of

type 2 diabetes, the amyloidosis of chronic inflammation, the amyloidosis of
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enhanced efficacy for treatnent of anyloid diseases
and synucl ei nopat hies. Al so provided are any

w@basmexaeut i cal | y-accept abl e derivatives, i ncledi/ng005/016677

salts, esters, enol ethers or esters, acetals, ketals,
orthoesters, hem acetals, hem ketal s, solvates,
hydrates or prodrugs of the conpounds.

Phar maceuti cal | y-acceptabl e salts, include, but are

qﬁ&lféﬂhﬁ@}l aglq ﬁaﬂnh:ﬁ Mé?lﬁeﬁﬁle‘éﬁ Fewvel, Ocﬂe Qrﬁ?llgﬂfos@ 8F muldpid ﬁ?eloma

benzyl et hyl enedi am ne, or opr ocai ne,
chd|B- oxd] d)anmxns, ahe amséolldemswﬁm: pleoracrhdea@m @reutzfeldt Jakob dlsease

| h
% W &%E I %‘Qﬂ* p’ﬁt eQ&Q*églrl]éz‘%%lﬁgﬁse 5 ﬁsstated W1th carpal

Jtuﬁlwl ayrlfdrog, @b{ﬁltzw(h&@xy}ﬂdsldbsmj ifamilial amy101dotlc polyneuropathy,
yl met yJben2|n1da§o“%enggeth¥ngn1ne and ot her

aﬁnlfé)ﬂ‘ea?’ﬁl gidosi pssagiaterl i crine tumors
tris( h&%s@&ﬁ&%fnhyé})[ﬁmem&@ﬂ 85 “S%llf@élhoﬂml@sb afdibcises

such as but not limted to lithium potassium and
saseficipted witk Hiei formaation, depesitions amuglul%@@hora@rwnm f synuclein

L%I{Ha% %e'c“G ng%{ mﬁég?(% &qgmpe TRGAE ssdemdlsteasay gwdtg,ir"bgrt are

to zinc an
et diited kd Barkmsmﬁs disedsetfamidial Parkins@ds diseaseydiewy body disease,

h hat d di,sodi h h t | .
e LR Ro BB AR e e BRER ST P L AET o Fplipte
Sey6lRmAErobhY, an@the Paﬂklhﬁﬂlshﬂdéiﬁ{éﬂlh@@bﬂnplek @€ Guamd :
sul fates, salts of organic acids, such as but not

i mi t editrdlogenrssiat eafers fouthe Sprationygepesition. aecupyulation and/or
g;&écrg ?c&r?c\%'of% Rﬁcﬁﬂﬁr% fISHERL, R nx?(,tllfs‘fons1 (H”{p it ssswew&y Shatigs

mar at es. Phar naceut i cal fornu I ons
Aosaatly st vodting n-spyuckain)ngdion bIACéﬁbnls,d'da@elandnmw, deposits or
qﬁnygining ef fective concentrations of one or nore of
npounds provi ded herein or pharnaceutically
accept-ahilibitide bf fibdllopesesisS uefbrsas thedhlibitioa f farmati@r) deposition,
et hers aor esters acet a ket ort hoesters
rRsrrBRiation and/grdisisiengs e* sughp Fé‘iﬁbw aF syngglepy fibril-like
fgggggs of the conpounds that deliver anounts
ective for the treatnent of anyloid diseases, are
al so piystuptéen of fisils errfrhmillagenspis” wf@s tothp disruptiom ef pre-formed

LIRS AT A0 i Sph i b i
dsasm&lasy phuetura [Sueh disruption by compounds provided herein may involve
marked reduction or disassembly of amyloid or synuclein fibrils as assessed by
various methods such as Thioflavin T fluorometry, Congo red binding, SDS-
PAGE/Western blotting, as demonstrated by the Examples presented in this
application.

“Mammal” includes both humans and non-human mammals, such as
companion animals (cats, dogs, and the like), laboratory animals (such as mice, rats,
guinea pigs, and the like) and farm animals (cattle, horses, sheep, goats, swine, and
the like). ‘

“Pharmaceutically acceptable excipient” means an excipient that is

conventionally useful in preparing a pharmaceutical composition that is generally
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capsul es, powders, dry powders for inhalation,
sustai ned rel ease fornul ati ons, aerosols for nasal and

WO e®pittasory delivery, patches for transder mal paBUS2005/§16677

and any other suitable route. The conpositions should

be suitable for oral adm nistration, parenteral

adm ni stration by injection, including subcutaneously,

intramuscul arly or intravenously as an injectable

353?93 A4S tdic, Ahd Xesﬁ%lytdng 'i‘nc‘mde? gﬂ!lﬁib&@ that 4@ Q@&?faﬁﬁ' for

mnistration and other selected routes.

wmguawh ot trmbuman phamdceaiting aisé. tSuoln sxdigients| imgy bp sélidy liquid,
di saggregat | n a I ction or

o easg’gﬁt% &tﬂgca% gf%l&%sgpcor@#’%% Tgabgoq\lés are provided

t her ely “mempeldicalgy effavtive aabm’hmaﬂsahe anydro ittcht, lelEﬁaS es

a nucl ei nopat hi es. rovi ded are t. hods
f’lﬁé’a’f‘%‘éﬁ@ to Brsg‘S‘é‘ﬁt"F BHM3 OéFfﬁft 15¢3vF> bsrs"‘gfff’éef’é fo

SIBRE LT Rf of HAHth R pFivERARVT sPhpRIYARRRSARS for E Hielé’ds@ A
but not Timted to dlseases associ ated with the

f‘%hqmepaeﬁllyﬁéﬁg@ts\fetammmt £ @ithgrapentinglly éffe%éfﬁﬁlp@@é niflecegfin

) B SR BB B i
AforrattjandejnosméaPI%canmhlamm an&foPpaﬁgsteoi:ed or rentscproginGhat i n

anyl. oi transthretln mn, .an calcit nln
Rt Btes e 3F Fiomy ot L rartisaoei AL wlh el fondied suen
bagtanaky141@ tiskselot &yriudleopitly, TR nSeadirSlﬁaSﬁlou@leﬁné
syndronme, denenti a})ugl listica, nmultiple

Ambodryent; bycat leastr) % 3o g thes cmehadimaend, byat leass ‘IV% a0 other

CEhBRA ANt B TPk @9@% whd i samsiel dasédmeht dyhe é@g&ts@% relative
type, N enan-Pick disease type C, cerebral b-anyloid

atngn optedigd sulipert Bffectivespmuntstodd conponnsarevided heseis ar
%’ﬁ)r(])glli ah Itheré 1‘f tfor%re%en?bfj ol?llal%.m_ [1ar¥ ¥1R)? cﬁarg a@&ﬁtoelsro aiogl?t

0Si s” of “chronic ammati on, TheE 4 ol dosr's
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The term “sustained release component” is defined herein as a compound or

compounds, including, but not limited to, polymers, polymer matrices, gels, permeable
membranes, liposomes, microspheres, or the like, or a combination thereof, that
facilitates the sustained release of the active ingredient. '

If the complex is water-soluble, it may be formulated in an appropriate buffer,
for example, phosphate buffered saline, or other physiologically compatible solutions.
Alternatively, if the resulting complex has poor solubility in aqueous solvents, then it
may be formulated with a non-ionic surfactant such as Tween, or polyethylene glycol.
Thus, the compounds and their physiologically solvents may be formulated for
administration by inhalation or insufflation (either through the mouth or the nose) or
oral, buccal, parenteral, or rectal administration, as examples.

As used herein, pharmaceutically acceptable derivatives of a compound

include salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals,
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f bl 1Ismidéd @rcannes, dhdtatey, alakitdd, artaes] ddatts, @8dofutes, succinates,
butyrates, valerates and fumarates. Pharmaceutically acceptable esters include, but are
not limited to, alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyl,
cycloalkyl and heterocyclyl esters of acidic groups, including, but not limited to,
carboxylic acids, phosphoric acids, phosphinic acids, sulfonic acids, sulfinic acids and.
boronic acids. Pharmaceutically acceptable enol ethers include, but are not limited to,
derivatives of formula C=C(OR) where R is hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, aralkyl, heteroaralkyl, cycloalkyl or heterocyclyl. Pharmaceutically
acceptable enol esters include, but are not limited to, derivatives of formula
C=C(OC(O)R) where R is hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl,
heteroaralkyl, cycloalkyl or heterocyclyl. Pharmaceutically acceptable solvates and
hydrates are complexes of a compound with one or more solvent or water molecules,
or 1 to about 100, or 1 to about 10, or one to about 2, 3 or 4, solvent or water
molecules.

As used herein, treatment means any manner in which one or more of the

symptoms of a disease or disorder are ameliorated or otherwise beneficially altered.
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synuclein, such as Parkinson’s disease, Lewy body disease and multiple system

l-hq

atrophy.

As used herein, a prodrug is 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. To
produce a prodrug, the pharmaceutically active compound is modified such that the
active compound will be regenerated by metabolic processes. The prodrug may be
designed to alter the metabolic stability or the transport characteristics of a drug, to
mask side effects or toxicity, to improve the flavor of a drug or to altér other .
characteristics or properties of a drug. By virtue of knowledge of pharmacodynamic

processes and drug metabolism in vivo, those of skill in this art, once a
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vivo, to administration of the compound in its (S) form.

As used herein, substantially pure means sufficiently homogeneous to appear
free of readily detectable impurities as determined by standard methods of analysis,
such as thin layer chromatography (TLC), gel electrophoresis, high performance liquid
chromatography (HPLC) and mass spectrometry (MS), used by those of skill in the art
to assess such purity, or sufficiently pure such that further purification would not
detectably alter the physical and chemical properties, such as enzymatic and biological
activities, of the substance. Methods for purification of the compounds to produce
substantially chemically pure compounds are known to those of skill in the art. A
substantially chemically pure compound may, however, be a mixture of stereoisomers.
In such instances, further purification might increase the specific activity of the
compound.

As used herein, alkyl, alkenyl and alkynyl carbon chains, if not specified,

contain from 1 to 20 carbons, or 1 or 2 to 16 carbons, and are straight or branched.

17



10

15

20

25

30

as an anyl oi d di sease or a synucl einopathy, in a
nmeasur abl e anount in one enbodi nent, by at |east 20%

WO oot isesy enbodi nent, by at | east 40% in ot hePCT/US2005/016677

enbodi nent by at |least 60% and in still other

enbodi nent by at |least 80% relative to an untreated
subj ect. Effective anobunts of a conpound provi ded
herein or conposition thereof for treatnment of a

'Wl l'ch‘Bﬁﬁ' RS RS2 W&ar&n% 15%1@5]9 ‘éﬁqbw%n@édﬁ%@ﬁ to 8

t of the subject/day, such from about
tdmuhb(h@tldSla)ﬂ aligmﬂgdadmyn chalns of h@rlﬁeqamﬁ@s,ne qertaip pmhodlments

about ut 10 a .
&°§§Pb§gd§§%ﬁ€q% |on ageg %P%n%gf§eveég?8%%8£%)quenmn
Se&hﬁ&dﬁﬁ&t@%ﬁﬁaﬁu 1ve 8 tiiple bordsirandsthe akkiyngdarbeh ehsies of 2 to 16
conponent" i.s dgained herei n

as_a._cqonpqu or
CBFR9gER Sertaim ebRdimgnts faptappl 1o wplehpnds rﬁdXﬁ@Pm?ﬂéyl alkenyl
péﬁh)éﬂ@hylr@fbﬁﬁs%ﬁem gRlude, HAEhRRBPIRIEEIDARIGE ethyl, propyl,
| i posones, nicrosp heres, or the |ike, or a conbination

tipenrefl, isqbryl, rfbum secdiusy, tertebusylsisenentyd neepeniy cterifpentyb

SEELD, PTCEFRY kORI gl gl
dnwmpdlllee,nyp faod pjvmrelklynﬂfrgﬁl‘eew csldtlommhams)ha\mmgwﬁom about 1 or about’
s Bt Peanl g SEERET 3 Rty SBEraBnb (i ey

agqa@mtﬁmﬁﬂhg eflesst ohd\@ubld boia yind &t 1E43¢ 6hd ﬁlibl%d)dmlt h a
non-ionic surfactant such as Tween, or | ene

gl ycolAs ussd Beremy éeveloalhyl iefersdpa sameated rawgps |°5 ms%‘r -C¥fligring
iss?{htéﬁ"g IrScef@h el?rﬁ)otiffﬁém #tad lf)‘EErb@ﬁI moﬁissfnrd?ﬁér QbBiments of 3 to

tion or Insufflation (elther through the mout h
of carban atowss)cyoloalsemyl andeystaalkynplaneten teemang- opmuléeych¢ ring
m ni rat 1 On .
oy e P8t S Ta TR AR P oo leos g iplg bond

i @ﬁlwﬂl&nsﬁiﬂd&:,ycbslﬂ(?m)ﬂ grapdmag} ineesain embbdlﬁﬁ:htsr amtam 3t0 10
acetals ket acet | s, hem ket al ’

I's t
Ropatems, W@‘r“é({’]é?é %s%lg; 3@9“?’%?‘8‘6‘? megfscontaining £ 1o 7
d&fﬁo%%érﬂ@ﬁd‘"@%lo@ﬂtzﬁﬁ%@édpﬂ 19&’@'%? Qlﬂb&idrﬁeﬂl@ SdnfainiSk8 kd 10

his art _using known nethods for such

drartonzatomat Therringmyatems aptha spdogdkd denctaalkenyl apd cycloalkynyl
a&gﬁ&' ﬁ&ﬂ&%rﬁp%s@é%l& ?mg Wlﬁor\é"n‘n@? Yhich lﬁ%ftb%'] bingd

together in a fused, bridged or spiro-connected fashion. "Cycloalk(en)(yn)yl" refers to
a cycloalkyl group containing at least one double bond and at least one triple bond.

As used herein, "aryl" refers to aromatic monocyclic or multicyclic groups
containing from 6 to 19 carbon atoms. Aryl groups include, but are not limited to
groups such as unsubstituted or substituted fluorenyl, unsubstituted or substituted
phenyl, and unsubstituted or substituted naphthyl.

As used herein, "heteroaryl” refers to a monocyclic or multicyclic aromatic
ring system, in certain embodiments, of about 5 to about 15 members where one or
more, in one embodiment 1 to 3, of the atoms in the ring system is a heteroatom, that
is, an element other than carbon, including but not limited to, nitrogen, oxygen or

sulfur. The heteroaryl group may be optionally fused to a benzene ring. Heteroaryl
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treated in the same manner as halides. Pseudohalides include, but are not limited to,
cyanide, cyanate, thiocyanate, selenocyanate, trifluoromethoxy, and azide.

As used herein, "haloalkyl" refers to an alkyl group in which one or more of
the hydrogen atoms are replaced by halogen. Such groups include, but are not limited
to, chloromethyl, trifluoromethyl and1-chloro-2-fluoroethyl. -

As used herein, "haloalkoxy" refers to RO- in which R is a haloalkyl group.

As used herein, "sulfinyl" or "thionyl" refers to -S(O)-. As used herein,
"sulfonyl" or "sulfuryl" refers to -S(O),-. As used herein, "sulfo" refers to -S(0),0-.

As used herein, "carboxy" refers to a divalent radical, -C(O)O-.

As used herein, "aminocarbonyl" refers to -C(O)NH,.
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As used herein, "alkylene" refers to a straight, branched or cyclic, in certain
embodiments straight or branched, divalent aliphatic hydrocarbon group, in one
embodiment having from 1 to about 20 carbon atoms, in another embodiment having
from 1 to 12 carbons. In a further embodiment alkylene includes lower alkylene. -
There may be optionally inserted along the alkylene group one or more oxygen, sulfur,
including S(=0) and S(=0), groups, or substituted or unsubstituted niﬁogen atoms,
including -NR- and -N'RR- groups, where the nitrogen substituent(s) is(are) alkyl,
aryl, aralkyl, heteroaryl, heteroaralkyl or COR', where R' is alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, -OY or -NYY, where Y is hydrogen, alkyl, aryl, heteroaryl
cycloalkyl or heterocyclyl. Alkylene groups include, but are not limited to, methylene
(-CH,-), ethylene (-CH,CH>-), propylene (-(CH3)3-), methylenedioxy (-O-CH,-O-)
and ethylenedioxy (-O-(CH;),-O-). The term "lower alkylene" refers to alkylene
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PAORRHheR, Ofhiaallgldng" refts 10 (CRR),E-(CRIRM e (ORRRIS(=0)-(CRR),:-,
phar macodynam ¢ _processes and drug netabolismin vivo,

t S ECRIOnSUTO)-(CRR) i, &/hgrern ang i aregapihindersadentlyn|igteger from
3§t ye conpound is known, can design prodrugs of the
conmpound (see, e.g., Nogrady (1985) Medicina

Chenmi sAs ysedhBico fadkinykene Mysfrrs wotstra@bt, dranchid areyslie, yn one
P Bl PR AR bl bR B p o
cambiodirierthdvatlg £&ALa6 abouBa0 Barbbi sds asdheesst Biyddubleond, in

LR BN T U TR
TRYBEIRRRBE AN ARkl BUptBRal) sl grajhg ﬁféedll:teglyféhe

di astereoneri ¢ m xtures. 'In the case of am no aci
r SYOVRIORSSOT IRAFE AXYSED Tt onsupstiuted pr wisubsitutedypitjogemitoms,

i. i f ) ' .
850 UG0S RO Bt Y AR g e
t toe—CelsiCH+eCHsCHReanl -CH-GH-GH,-uShaltehn 'lower alkereylérel’ mefers to -

ool igirs b F1t € o TRp R S iv oy opsgrovps

dgs i@nathikenylest, irmlﬂﬁ%ddlk@y&ﬁe af1s 04 aebsh A@mb.gnat i on

(e.g., dAla, dSer, dval, etc.) refers to the D-isonmer .

of t heAsused herein, "alkynylene" refers to a straight, branched or cyclic, in certain
embodiments straight or branched, divalent aliphatic hydrocarbon group, in one
embodiment having from 2 to about 20 carbon atoms and at least one triple bond, in
another embodiment 1 to 12 carbons. In a further embodiment, alkynylene includes
lower alkynylene. There may be optionally inserted along the alkynylene group one or
more oxygen, sulfur or substituted or unsubstituted nitrogen atoms, where the nitrogen
substituent is alkyl. Alkynylene groups include, but are not limited to, —C=C—C=C—,
-C=C- and -C=C-CH,-. The term "lower alkynylene" refers to alkynylene groups
having 2 to 6 carbons. In certain embodiments, alkynylene groups are lower
alkynylene, including alkynylene of 3 to 4 carbon atoms.

As used herein, "alk(en)(yn)ylene" refers to a straight, branched or cyclic, in

certain embodiments straight or branched, divalent aliphatic hydrocarbon group, in

one embodiment having from 2 to about 20 carbon atoms and at least one triple bond,

21



10

15

20

25

30

am no acid. The designation "dl" preceding an am no
acid designation (e.g., dlPip) refers to a m xture of

WO b@shi348nd D-i soners of the amno acid. |t isSPECDUR®0S/016677

understood that the chiral centers of the conpounds
provi ded herein may undergo epinerization in vivo. As
such, one of skill in the art will recogni ze that

adm nistration of a compound inits (R) formis

ea%'amhs%he d&g; @&g&%@&ef Qﬁl‘&odﬁﬂgﬁrl% 18RhBBA. Zlﬂ

in vivo, ration of the conpound in it
fe(ml‘tmdlrﬁmtﬂ,l slk(eniiempilene igaliies &over alld(t;n)(tym)éeme dihere may be

£f] |
LA Rl BRFRARIISHThEpRRRFAL o B BlpdSRh
E@}f_dcb?ﬁt&teafor %m&d nftgusgllax; aﬁmishwlieré &mgiritr@gen @ﬁt&tlagna:p fajkyl. .
RS caB P re i airenos IHBE S st CERb L rsthere
byistihpse m@ téH "léwérﬁlﬁ(é}ﬁ%ﬁ?)ﬂeﬂe@ r&eR &S SlkfnfhnRitnk tgyoup@r

sufficiently pure suc further purification woul
rhwmgemé@ﬁatbﬂbynal Ingertain emppdizicnts) alken)(phglene goups have about 4
ﬁ’% r%dn%s such as enzymatic and bi ol ogi cal
I es, of the substance. Methods for purification
of t heAmmb beraihs "dyoloplkgtue ere fenbiotaatival @it lsytuated mas- by

conmpounds ar.e knawn to.those the a t
UG RRRe Iy TR AREBPTYSHIERS B6 Ripdhtrher Homdvdlist
héntdditheritd!s & Oarbde4teas; iﬁﬁlﬁﬁlﬁen}‘leﬁle%ﬁ@ Bydl kRS refer to
further purification m I ncrease the specific

alyalentamongf ox maltieyskis émséystsngs tli‘ébfﬁsn?éF%ﬁlYllnch%dR i least one
C

SR 4 O LTk SRR

agraupsmaays trr mrtgimtenmhodbnam: herdainlBked ) Icanbam btomscwaln ns of

fro tq 20 carhbons tai.n e con
CEaelfers arS iR S A indhed e STRERE AHA 7 arsgR s shna

1 calkynyiene grﬂulﬁseﬁ bélitailn elﬂbnﬁtﬁmﬁﬁl bGntalﬂﬁllgtSabrIObaﬂbOn Gtoms. The
doubl e bongs. E car ?Pglfﬂ | ns ﬁpim 2 to 20
CHIOYHEMS o th@éb’?laiﬂ nyleng g %)fc Kynylene gorpy Bay
by %&po%@ﬂ)ftoh@ nﬁé k¥ v orCiﬁJr@ ﬁﬁgﬂﬂﬁ cAMna9Tbedoihiéd thBether in a

carbons, in certain enbodi men contain'1 to 5 triple
bivpads brugcémp spirosceainksted fag]mR@nﬂycloalk(en)(yn)ylene" refers to a

cycloalkylene group containing at least one double bond and at least one triple bond.

As used herein, "arylene" refers to a monocyclic or polycyclic, in certain
embodiments monocyclic, divalent aromatic group, in one embbdiment having from 5
to about 20 carbon atoms and at least one aromatic ring, in another embodiment 5 to
12 carbons. In further embodiments, arylene includes lower arylene. Arylene groups
include, but are not limited to, 1,2-, 1,3- and 1,4-phenylene. The term "lower arylene"
refers to arylene groups having 6 carbons.

As used herein, "heteroarylene" refers to a divalent monocyclic or multicyclic
aromatic ring system, in one embodiment of about 5 to about 15 atoms in the ring(s),
where one or more, in certain embodiments 1 to 3, of the atoms in the ring systemis a

heteroatom, that is, an element other than carbon, including but not limited to,
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and al kynyl groups herein include, but are not limted
to, nmethyl, ethyl, propyl, isopropyl, isobutyl,

w2t yd4g9 sec- butyl, tert-butyl, isopentyl, nep@EOE2005016677

tert-pentyl, isohexyl, allyl (propenyl) and propargyl
(propynyl). As used herein, |ower alkyl, |ower

al kenyl, and | ower al kynyl refer to carbon chains
having from about 1 or about 2 carbons up to about 6

gﬁﬁg&g?)g?gn B QAP eTRd Rrm “RWef BAOYIINEY rdi&h ﬁfﬁetér@ar?ﬁne

( contal ning at | east one double bond and
| gags MMmgt5rqr;6I%0mSdehensg used herein, "cycloal kyl"

refer Sad ﬁ’seﬁ hgr%%nu r'he&er([)[%/gp Qe esferg}ﬂ %hwal%%tdu)foc&%l[n&%r

syst em I EN car
ahmlmisychc montakmnatarmxgchystemt i oeftaid etmbodinzatsked3 tafl O members, in

e mgETent 4 ] meybedan e TEAEEET S0P Mrdregahse one

| &a8dre qnauatﬁgblt@ 3PemEk AB6kks & the GRS bystig istd hddratb@NMat is, an
Cycloalkenyl and cycloalk nyl groups may, in certain

esttyoetit giher than ééfh@%tllﬂd@dltlg) utmot Bmiedhtoa nidiegen, wikygen or sulfur.
cycl 0aAg<§5rgg 61%{ stltgt%dfa f ‘h“as{lbﬁlg&&g 51?@1‘&‘1 8 "suthltuted '

cont ai'ni ng éns and cyc _
galkoymys ! "substituletl kpsloadkyl dsubstitused oyolotlkemyil dsx&stiuuteﬂo

. f the, | k "
KA R S R AR e N S RAE S T
?'fsu@dt’thﬁltéd i_ilgyleﬁe i ngﬂitlgﬁd)ﬁlﬁerryﬂd’iﬁﬁ’ 'Mbsﬁimtdﬂi&ﬂk)b@egﬂi' naWstituted
ogetner I n use ri I0-connect e ’
f%}ﬁa&aﬂeﬂe e "wbéfaquﬁeéémlethfme 'e gmfeé cacleyi‘ ey
Mnﬁéﬁ‘&r@leﬁé n gs@ﬁtlthﬁaﬁteteﬁﬁ?ylgﬁu Qﬁ@"sh@ﬂﬁlut@dﬂ ﬁet%c}c@ﬁ@ﬁe"

one triple nd. used herein, "aryl" refers

anef.mrm alkyln@lhcroy,cﬂlk)myb cyetodlkylcgpsidabenyloeystoalionyl alml,n g

19 carp 0 i but
L i S G
Swalij‘alkfeﬂyleﬁb f:ydloarlle;m)ylene Laﬂyzlaxlms hetervandenerand hétstolcycﬂylenie groups,
phenyl , ~.and unsu stlt or substi uted napht hyl .
AR S AR S e P e

MRthBddeMété 6ned tvosTRAreE of foﬁﬂs&)ﬁ&h@{ﬁ whereBE Edishituents are as defined
ghn;?gg | 1g%?ute imbgcglm%gtos%}ect%d tfr%ma(gp ut 15 menbers where one -
As used herein, "alkylidene" refers to a divalent group, such as =CR'R", which
is attached to one atom of another group, forming a double bond. Alkylidene groups
include, but are not limited to, methylidene (=CH) and ethylidene (=CHCH3). As
used herein, "arylalkylidene" refers to an alkylidene group in which either R' or R" is
an aryl group. "Cycloalkylidene" groups are those where R' and R" are linked to form
a carbocyclic ring. "Heterocyclylidene" groups are those where at least one of R' and
R" contain a heteroatom in the chain, and R' and R" are linked to form a heterocyclic
ring.
As used herein, "amido" refers to the divalent group -C(O)NH-. "Thioamido"
refers to the divalent group -C(S)NH-. "Oxyamido" refers to the divalent group -

OC(O)NH-. "Thiaamido" refers to the divalent group -SC(O)NH-. "Dithiaamido"
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nore, in one enbodinent 1 to 3, of the atons in the
ring systemis a heteroatom that is, an el enent other

wo bas/1caspon, including but not limted to, niPCDYSWNS/016677

oxygen or sul fur. The heteroaryl group may be
optionally fused to a benzene ring. Heteroaryl groups
i nclude, but are not Iimted to, furyl, imdazolyl,
pyrimdinyl, tetrazolyl, thienyl, pyridyl, pyrrol yl,

trféfc@gt‘altﬂ% dlvblﬁﬁi ré?i)lsz [y NI-PX%@ldW' re fbrs ‘&fﬁ&%ﬁ hent nt group -

triazolyl, and I soqui nol I n
hIéNéJ((a)NHh éﬂ‘hro(um} "ybfersrteﬂ@rchvad@lt grquanb&l{S)hH{er
multic cI |

onar,onmat i e
of 3 04 ot RERDET S S e B (NP T RBAR eters
nlﬁlﬂikedlSalemt@r@pf (DG(O@KIHEIHQ Odsonte béarkizate” tefer® tamhedaaknt group -
where one or_nore, in certai nmbodi ment s t of
UHOTNERELY rTipRerbazag” it Bl dalentaaim, Domning s,
aSufbRYTRIraRdd qEfetshd theldvdlan grduBCSQ?NﬂEHF UtH{®Rhzide" refers to

limted to, nitrogen, oxygen or sul n enbodi nents

vihe divalentegrhan <3O ) "A@fe"arﬁﬁe}s tnithe digalant growp N M™N-ogen

i ' |, al kenyl

a?@%zﬁn%?rews,t% ?Iilk’%lg{}t%éodﬂ N}F ?}!}ry het er oa)r/al kyl,

cycl anhg/de thdmtnﬁreooglmiy@yencsjabitmnﬂnk;slmt kpekcified (e.g., haloalkyl),
teroc | al kyl uani dino, or th e
BT e P B Rt A R el E b iglude

Sdﬂé&ir'rﬁdﬂ@ﬂf the S4rfle Siediffelefithabspeid) WEanofier BEREbIECRI N, -

“aral kyl" refers to an al kyl tgtrou in which gne of the

hgaﬂﬁ%mh?nﬂ a1 iggludepne gr Wre ofshe %ameaﬂféiaf qrgntaHkoxy groups
o%ﬁ@mnéénélwgogﬁ&lcgrbmpet eroaral kyl" refers to an
in |

ch one of the hydrogen atons of the
aI kyI Assuseé ;bbxame dlebtiobmvmo@rfeaaw profeciiys. growpsyareigo acids and

Li.d
B?etfl%lrcrc])]‘npour}é :«brg elglleﬁs DR cated otherw% F Sc orfw‘fatfl el nH%cgousage,

erein, pseudoRal i des or pseu
g:remg@&earaebrgm@u@& brthé IIleehGueBs@mﬁmﬁsnbn ah |Bjoc$1leﬂildahr to

hal i de 0 ed in the sane manner
aﬂamfﬂ@wé s&e (Cl “Ma?%@mriﬂﬂgw “hal i des.
Bseudahghpeheirdst ncl ude, but are not limted to,

Provided herein are compounds and pharmaceutical compositions containing

compounds having formula:

(Ay——n— Ij/
(Ay——— U

or a pharmaceutically acceptable derivative thereof, where R is selected as

follows: 1) R is CONR’ or 2) R is C,-C) alkylene group, in which: (a) when the

(B

(B1)v

number of carbon atoms is at least 2, there are optionally 1 or 2 double bonds; (b) 1
to 3 non-adjacent methylene groups are optionally replaced by NR', O, or S; (c) 1 or 2
methylene groups are optionally replaced by a carbonyl or hydroxymethylene group;
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cyani de, cyanate, thiocyanate, selenocyanate,
trifluoronethoxy, and azide. As used herein,

WO bmbossgyl " refers to an al kyl group in whi chPOIMESDDS/016677

nore of the hydrogen atons are replaced by hal ogen.
Such.groups include, but are not Iimted to,

chl oronmet hyl, trifluoronethyl

andl - chl oro-2-fl uoroethyl. As used herein,

"l %)ai Qﬁéthgﬁ:hg gl%l h@ar ?d&llg’@éﬁ&egzb § c?cl@ﬁkﬁ%rkyl

gro use hionyl "" refers
tleter@(yOyl groap thas Bcbphenaélyrsubsmutbd wny lotie or moxssubsiitydnts

refe O sed herein, "sulfo" refers to
S§[e&)§ égomlﬂswg %lg?ﬁl R@f’éjljn g"car boxy" refers to a
di val etis Haﬂkyaad)r,acle(O) O As used herein,
"am nocar honyl " refe sed her
" al ky /TS AFOBHRY I depenignly ieg)cteé'ff@wléew Di¥sH ?bake pigro,
a’h\h{@ SO?I‘I“UaH%WQn&RM@JIkﬁI kyl. As used herein,

al ky an1nocarbony|" refers to -C(O NRIR in which R

and Rtanévemch indepradatht @ 4 3l kyl , i ncl udi ng | ower
A Y R RATAKAR: R caby Il a}genh&tgls% %d% ffyBau! a

-NR I whic epen ent1y al kyl ,
i ncluding lipwer R3) Ry R’ aﬂd;Rusrecéadien@p&ndently selected from OH,

I fer 7 NRR1
SRR 6T RE e AR PR, whereie B prd ] fepttiiporpenasily idrogen,
P EBthted Gﬂﬁlshbﬁln%& &lkﬁlo fubRtirated dRuhsubatitiiell aryl l’b@b.ﬂﬁﬁt@@ or
| ower al used herein, "aryl am nocarbonyl™

k
r@ﬁé‘?%ﬁw&/ arqj{qgj) RYgRtifuEedygy |u§WbF$1W‘§délFS¢F°aW1f§é‘P§}HPﬁ@ oF ower
a\%&ég bstiH&h %913/ sfxﬁltédstﬁ%nm'é@ﬂuféd heterocyclyl or substltuted or

roxycar " ers used” hér ei
"@sklmuynaf lmmwctyblyrldk)dr mdtlb ar@(RS)a@Reach indeparidemly wbstltuted or

allg}l%l?sal;&}% ?I‘Sdl n%‘bsﬁD eélrosr ké{llbst&e%sl doxr}]/s\% lstﬁutﬁd or
alinglibstituied alldyln@bhtaued oftiydubstituteth hetsrophyd sybstituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl or —NR’R'" where R’ and
R'? are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl, heteroaralkyl or
heterocyclyl, with the proviso that at least one of R', R?, R? and R* is not OH;
it) R' and R? and/or R? and R* together are -NH-C(=0)-NH-, —
NH-S(0,)-NH-, -CH»—C(=0)-NH- or —-CH,-S(0;)-NH and together with the
carbon atoms on which they are substituted form a 5 membered heterocyclic ring and
the others of R!, R, R? and R* are each independently selected as in i); or
iii) atleast one of R', R? R’ and R* is -NH-CR*=CR"-,
or -NH-S(0,)CR°R"- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R! R? R®and R* are each independently
selected as in i) or ii); where R?, R®, R and R¢ are each independently hydrogen or
substituted or unsubstituted alkyl,
wherein the substituents when present are selected from one or more

substituents, in one embodiment one to three or four substituents, each independently
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As used herein, "al koxy" and "al kylthio" refer to RO
and RS-, in which Ris alkyl, including | ower alkyl.

wasossedsher ei n, "aryl oxy" and "arylthio" refepCt/0STF/016677

and RS-, in which Ris aryl, including | ower aryl,
such as phenyl. As used herein, "al kylene" refers to a
strai ght, branched or cyclic, in certain enbodi nents
straight or branched, divalent aliphatic hydrocarbon

Rd fioh %%ﬁe@e%nﬁm p&aubxg.% ﬁqkamk} o8, tﬁﬁ%ﬁma Omtro

car on ato I n anot aving from1I
112>mml|; tmrpsptol Inydaoxygarbbmyl, laﬁlbu@pﬂbmyldkjdydllbyiehalmikxld es

@Ehg]lq( 17% ene?aéltypedgzil,{mngglkglbalﬁg 5 1%‘ Z%alm)’flg lr}§ %r(fougle%
| a]laj:ngtu bdﬁﬁmﬁ(ﬂg@)to andplSbahys, aycgramym?ycalealkyluh@t |hbteg<ﬁglclgar
unsubst rogen at , iInc [ -NR- a
Weycbil% Y herRanherakY; i‘f@@‘ﬁ o ngﬁrﬂe(rgswlalkﬂ
'&Q%ﬁ,}lylaHfﬁlﬂyiarﬁﬁ%lﬁ;‘l&'aﬁéﬂ%l ri!ﬁatr??s rMkyhdene arylalkylidene,
het ef oar al k wher'e i s alkyl, aryl
aallsylka}rbonyh@mmb@rwl hetesqasylearbenyityalkoxyevbenyl Mycmyéalkyl
VB BURIF g on Kl RDEEAREN: pEoLEBHE .
| armcmebdnyldkylrrmhhwbahm}(l at[ktrﬂan)uno@trlmd}'b gl Kyl rinGtaRbonyl,

propyl.ene, ( - -). th en j -0 CH 2-O
ChRpuREaLERy P rhes Ry, S Stp gk ik, ity
ahdeatbagRxy, RtRsHalkox 2 hkigioe RagoRy m_s;clbﬂkbm pérflubro@lkoxy,
carbons. In certain_enbodi nents, al kylene groups are

| b loyialkeioxy; ?félk%}’srﬁ‘{:}cyéflam%h’éy’@ryliarb?}%o’%}’ar bon

a%%gg al%s%;i?% g&%&fdaﬁao yRAG Yk RAonyIBLE aPalkékycarbonyloxy,
i andmp@nbimyldxy, dhylammga;boﬁylw @laﬂwlamnnmrmsﬁléxy,
R AN R SRR B AT o
t wreidlo, N.Salk.}&ﬁdldb eNer‘lure dthaﬂkﬂyfeﬁlbeN' Nedielkglureido, N'-alkyl-N'-
arqlqlrgldo %I g\l dlarylureldo N'- gllurel o, Nsl(l gl)alkgrlurelgio -alkyl-N'-
arylureido, N-aryl-N'-alkylureido, N,N'-diarylureido, N,N',N'-trialkylureido, N,N'-
dialkyl-N'-arylureido, N-alkyl-N',N'-diarylureido, N-aryl-N',N'-dialkylureido, N,N'-
diaryl-N'-alkylureido, N,N',N'-triarylureido, amidino, alkylamidino, arylamidino,
imino, hydroxyimino, alkoxyimino, aryloxyimino, aralkoxyimino, alkylazo, arylazo,
aralkylazo, aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl,
amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl,
diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino,
arylamino, diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamiﬁo, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -N'R*'R*¥R*, P(R*%),, P(—O)(Rso)z,
OP(=0)(R*®)2, -NR®C(=0)R®, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
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and -(CRR)n-S(=0 2-(CRRYm, where n and m are each
i ndependently an integer from Qo 4. As used herein,

w0 adokemabene” refers to a straight, branched opCTY810089016677

i n one enbodi ment straight or branched, dival ent

al i phatic hydrocarbon group, in certain enbodi nents
having from2 to about 20 carbon atons and at | east
one doubl e bond, in other enbodinments 1 to 12 carbons.

I d
S B RO end KRR EAS, AEAUIENYE) 0
adlbyigllfohgloay keeylyul Emgdoxgy, @qﬂsudﬁoeyloxy, hydwxpswigeyloxgsul f ur

SRRy et REB Ky R MBRIR ne. or oups.

i di@lﬂ(yldﬂmndatﬂfor@?]cﬁcynQ’g'lahmlibshﬁ'ﬁh)ﬂ@;y, dl@fﬁﬁﬁn&ﬂﬁh&loﬁﬁd
The term

Tk eyl omen A RHEaYh s ksl SE ey IS e drafeifonyl,
e o

ng al’kenylene to 4 carbon atons. As used
hd;aléib’hﬂllﬂoaullfw |agylaminogyfl fong]l, digrdamginesulfpayl otbr anched or

HELIS B SOEAT B F0CP SR o0 h Kl B ATEG01

earhmdéemany togahérrfgmi alepeRediaxydbaHO-QOHH a0k thiedloylencandi.e.,

TRl REY e R WA Lok of 6

| felipkdl @hich QUBKtinAE HsRYe B®m, dpeher fom aheyleai@t wmallnl
inserteg al ong the al kynyl ene roup one_or

oxygenR sﬁmﬂmxy@alk%%ﬂamoayﬁaék Pheisrearls Peterge iy, aryl or
70@'&  antfRE" Sre LA 1H36fpreg&%ﬂ%%y&%%gf ﬁﬁ(?f afa%kyl aéyl

I yl. yny ene groups I nc

tlm:tero@@r B8eroaralid onheteroGEl YTH - R aichR’ ttegethet Faymealkylene,

aIk | ene” refers Iene groups having 2 to 6
%lgﬁlgnehl x%aélﬁlgle Ori%a i&’h?&ht s, al kynyl ene groups are
| ower RI'kBHAyuh@&RE, art eaeh mﬂepglcahﬂkymydx@gm slkyl3aryh arhlkyl,

EapEyL bogrcard R AT RO R L Tn

R® is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and
R® is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NRR™.

In certain embodiments, the compounds provided herein have formula:
R! R R3 Rl R R
or a pharmaceutically acceptable derivative thereof, where R is selected from C;-Cyp
alkylene group, in which, (a) when the number of carbon atoms is at least 2, there are
optionally 1 or 2 double bonds; (b) 1 to 3 non-adjacent methylene groups are
optionally replaced by NR' (where R’ is H, alkyl, or acyl), O, or S; (c) 1 or 2

methylene groups are optionally replaced by a carbonyl or hydroxymethylene group;
and (d) 1 or 2 methylene groups are optionally replaced by a cycloalkyl or
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certain enbodi nents strai ght or branched, divalent
al i phati c hydrocarbon group, in one enbodi nent having

wo s B348D about 20 carbon atons and at | east PCIBUS2005/016677

triple bond,and at | east one doubl e bond; in another
enbodi nent 1 to 12 carbons. In further enbodi nents,

al k(en)(yn)yl ene includes | ower al k(en)(yn)ylene.
There may be optionally inserted al ong the al kynyl ene

q{e%llgcgftal;}? 51?)218 Qipart & Xgﬁ suﬁéf I‘Iltg w‘?cﬁ%ﬂg 315 llanét s%gstﬁﬁents

unsu nitr ere the nitrogen
sselested froemlowics alkylkMR (\Aielm{ Bh); Hy alkyl, enacydx OupsS,i ncl ude,

o 2. oo AR Bl el e SRR PR o |

al k(en) (ynlyl enk!'grhBpandRY hr@@achlﬂnﬁépeﬁddhﬂ[yb@lﬁéted fr6m OH,

certain epbodi nent l k h :
DR DR b IR NI At i Al BT e e%‘y’%ﬁ%sp&‘%ﬁmmgen

r @b&ltsted Br AnsdbMAhEDhIkSRbIHREM omaﬁﬁrbstﬁﬁtewl | Q¥&lthi€d or
ring system in certain enbodi nents of to 10 car bon

aunsnstitited ayalipk sehsboididras mn@bstlm@d@e@mamdmuéstmd or
C%%L@s%hh&f‘ﬂ%t«%ggraﬁpp s&tysﬁ u?e%l (Jﬂx%l&lb@%ﬁd% %Foc%&gf&rvsﬁkﬁnﬁted or

nono-
i mhlwﬁmtai hdtc&ﬁé}tcl}cbzﬂkyld m"’adddﬁcaramardh aidepasishtlyosubstituted or

tr| bo cl.oal ken and .c oal k | e

ResGota ko SereRted S ot Raiee SteTked sty ®5r 1
Clﬁfsb&‘ﬁuﬂé@&lﬁyl Wbkt ok aaduk &iite@ Aete@aBUREbItIuE@EE ai N
enbodi nents containing 4 to 7 carbon_atons

cynsplsirsdbateraeychl. cupsitnted epwnsabsiiteebeal eIOR P where R and

h t
R S L S s
ghewpwvc\:hmwﬂﬂethwrmwduat@t leastone pHiR', &’ mech ipmetOH;
r h 2 t t
or "2 o colnes e AR ROEIF b CrhoR -
rNTHes@®,}-NR-, cYIH,08(=))- NHe of LGBI@—S(O)&I}NPhaﬂdgogdthéreﬁﬂi the

I
(ﬁtg?@%?ﬁl#(?mgﬁn;?vggg ?}?eg/él?%ﬁl@gt?tgttego&%h%él D %@reg%eterocychc ring and

PO R s ey |
5 iii) at least one of R', R, R? and R* is -NH-CR*=CR"-
or -NH-S(0,)CR°R%- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R, R%, R® and R* are each independently
selected as in i) or ii); where R, R®, R° and R? are each independently hydrogen or
substituted or unsubstituted alkyl,
wherein the substituents when present are selected from one or more
substituents, in one embodiment one to three or four substituents, each independently
selected from Ql, where Ql is halo, pseudohalo, hydroxy, oxo, thia, nitrile, nitro,
formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalkyl, alkenyl containing 1 to 2 double bonds,
alkynyl containing 1 to 2 triple bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl,
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to about 20 carbon atons and at | east one aronmtic
ring, in another enbodinent 5 to 12 carbons. In

wo woshexsenbodi ments, aryl ene includes | ower apgt/Esm®05/016677

Aryl ene groups include, but are not limted to, 1, 2-,
1,3- and 1, 4-phenyl ene. The term "l ower arylene"
refers to aryl ene groups havi ng 6 carbons. As used
herein, "heteroarylene" refers to a dival ent

nﬁaﬁ%ﬁw fia 1@){&&91 %{@1&&%19malr91snylnak§w@h@ 'Hrylhlﬁyl‘ftféﬁe
enbodi nent o to about atons 1n
ralkid¢ashonyhtaeylearboreyl, dxetemrjécarbwyé@lltoawwrbcmybdillk%magbqwlalkyl,
t ' r [

ey ool oPAE AR R BIGREIN BBl RAghD.
rmylchnbnil)tlﬂﬁylt amhiotzrrbg@ﬂl, allqokgtglancanbonyu Idia]ﬂ{ylarfﬁnecarbcmyl,

h%%'ew&w@a h g it FASnofaioRy ph KT O SbE GRS Hioxy,

" Rdr8arPIoX ¢, netRskRalk6:6f, BEtSrok fel Aok, %%l@ﬂkom pegNi6loakoRy,
mul ti cycl I C non-aromatic ring system in certain

ettkrraiorenlkynyloxy, aralkeny, slisareonylony.c¥dcaheydesyent 4 to
armg@%ngrrlyelbﬂ foﬁm{%ﬁfboﬁgﬁ%j | aﬁ?%}%c%bhgylg%(gﬁis%ﬁgx%’c?{w&(y,
ranmgowymtnxysalhylhemmh@nyﬂnxyt tiatkylamineoartehglowyt ot her

R PR o BB S oA .
"w?g&tmamyagelab Hﬁmﬂlu&reldoﬂlbﬂkylhtﬂ@d N@nghﬁudyllﬁrtlaldo N"- alkyl -N"-
"supstituted cycloa " s "

" aykyesida, OYArd @%ﬁéw&m WM%% m—%@mﬁﬁ? aﬁp%‘

" SyRediad, - meslﬁ RAGY, N N @eBakrbiishedr Ne&eaummeidw NN

substltute R‘i/f ene, © "substituted al’kenyl €ne,

" dialsyk-Nt- wbldeldﬂ, Ay NN diarylyisei o, tNr@’é’d)LI\b%ﬂ@HMdyPléﬁé‘I
SN BN B SO EERNN R oSS Rng aryaryiding
hietigs dkydiy)b(ylmﬁo aﬂ@x?mﬂb&taiﬁloﬂ;éﬂiﬂmehmh@xymhqd atkgylazo edrﬁazo

TR AR A LR Y A Rt

aikab eﬁﬁnoﬁk%em&lmﬂmam kmnimﬁnomﬁl aglalin RN/,
cl oal ken ene i/i’@ll I ene, arylene
lylary

h ipgykaiipgal gﬁ]@ogc}l@lﬂwlénnno haloalkylamino,
arylamino, dlarylammo, alkylarylammo, alkylcarbonylamino, alkoxycarbonylamino,

aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -N"R*'R*R*, P(R®),, P(=0)(R*"),,
OP(=0)(R*)2, -NR*C(=0)R®, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy,
alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy,
dialkylaminosulfonyloxy, arylaminosulfonyloxy, diarylaminosulfonyloxy,

alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
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respectively, that are substituted with one or nore
substituents, in certain enbodi nents one, two, three

wmeoosoaissubst i t uents, where the substituents BIBUS05/016677

defined herein, in one enbodi nent selected fromQL. As
used herein, "alkylidene" refers to a dival ent group,
such as =CR R', which is attached to one atom of

anot her group, form ng a double bond. Al Kkylidene

%\flcﬂsi'sﬁl lyP QEmr%gﬂfoﬁ’yl earﬂl‘ﬁB sl fo?lrlt ﬁggltaﬂlincﬁﬁltf i dene

ene used heréin,
"@al}(ylatrmwuldmyé ar)rlahmpwlfomyladlaaylmyinpdéfmylgnoup in

A8 Pt o LB o il it e bPe
| arficgeném, tbgwermera‘omaﬁllaplewdm@ (X3 ng) (CII-I%&); gnp ticdipflerbané.e.
ro s ar ere

eokre A% %%We*{héﬁﬂﬁyghﬁoﬁ?teheg 213%?%% WRETRY it erZ og fgo Q'

|grBK;§‘sdthhfs95s‘ﬁhﬁe e tshe adve, 'td‘geﬂlleﬁﬂ}rm/éﬂ( dwn@relﬁl n,

"am do" ,Lefers to the di val' ent group
“Thi ot @lsd'tydrceifyealkom arafl@Xpi e\llsylelmerwlubetmesalm—pryl or

f 0 l |
s Gt Rl R %f%?ﬁ%ﬂéaé@’ F iy "1?&”86% Y, e
"Etérbargahetdmaraﬁf}é Dshﬁterotweyl,cb emiR Ortagether REMS) kyene,
" Ur r ef i,val ent group - HNC(O NH-.
glkgllmé‘? aéaa?lfyi?“&%tt 1gal ﬂ%n di val ent group - HNC(S) NH-.
As usegP! he?ah@R”"as@éacﬁaﬁdepaidéﬁﬂy hrk&en, 41Ryl, aryl, aralkyl,
-NHC( O NHNH-. " Car bazate" refers to the di va?lent group

W@)rb(lﬂhﬂﬁroaPaﬂl@étlﬁFe?‘é%‘(P'dbﬁralieé‘m?YQY&19’t o the dival ent
glr \?glpelr{]t %qg%d}’ém@:lzyl %IE}N%myp ﬁgcﬁr VIl &b aalkq, B&@rocyclyl or

onyl hydrazi dé" refers
t leterbeyctiilalbyleand gr oup - SO2NHNH-. " Hydr azi de" refers to

i val ch e SRRe b Bl Welea BN ol @R

di val elntcegin @mboditehis; Q W'Mb &lkﬁﬁlaluame,rpod)fhamu(yg lavréroalkyl,

el SR E 6 B STt bt LR i

" beHde alykishikyITByclddNE/IMRA, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl or heteroarylalkyl.

In certain embodiments, Q' is oxo or alkyl. In certain embodiments, Q' is oxo.
In certain embodiments, Q' is alkyl. In certain embodiments, Q' is lower alkyl. In
certain embodiments, Q' is methyl.

In certain embodiments, R' is H or alkyl. In other embodiments, R'is H.

In certain embodiments, t is 0, 1 or 2. In certain embodiments, t is O or 1. In
certain embodiments, tis 1. In certain embodiments, v is 0, 1 or 2. In certain
embodiments, v is 0 or 1. In certain embodiments, v is 1.

In one embodiment, R is —(CH2)mC(O)(CH;){NH(CH,),—, — (CH3),— or
—(CH,);Y(CH,),—, in which Y is a cycloalkyl or heterocyclyl group that is optionally
substituted with one or more substituents’selected from alkyl, NR', O, or S;pis 1.

to10; and m, s and r are each independently O to 6.
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one or nore of the same or different hal ogens. As
anot her exanple, "G - 3al koxyphenyl" may include one

woeroosnirsof the sane or different al koxy gr oupBCT/US2005/016677

cont ai ning one, two or three carbons. As used herein,
t he abbrevi ations for any protective groups, am no
aci ds and ot her conpounds, are, unless indicated

ot herwi se, in accord with their conmon usage,

reCOgﬁh%ﬁQeﬁP{S’dﬁ%h@k‘ 08 ONH,! 8, BPAGE LEHFIIBHSSLOR one -

on Bi ochem ca hbnenc ature ('see, (11972) B ochem
Temtdimen AR is -BC(@do ulndme Iembvdldmt Reis e1GH 4iHe—. In one

und nd @H§.§aﬁ? tical conpositions containing
6@% Jﬂ%%lgg é Fﬁ or a pharmaceutically
acceptlalhne eﬁbbdlmhﬂ Yeis héteroeyndlyl, uﬁtmnellﬁdbstimeki&dtlﬁdxem more

RbtberFelgse Fort ARV, A XE hE S ATBOERer Y A ERbrms

' h°ete'ﬂ)c3jc Sdptlanaltylkﬂﬁﬁltlﬁé&wﬁﬁthBﬁﬂnbﬁé shib@ftucatshel¢bled from alkyl
bonds; b) to 3 non-adjacent nethy|ene groups are -
ofpldl aBha 9nereélph0émt,b\9 isNreyclabetegneyelyl qubytityted with methyl and

8H§e1g5 1'18 nt2V s 89%&1%@5$&9g§y? Wh g f?éfe at?ﬁlrlpﬂf‘%

hy roxyne ehe group; an ene
gmm&psmabmhmmmgwnally repl aced by a cycloalkyl or
het erocyclyl group that s optionally substituted with
one or nore substituents~gelected fromlower alkyl,
NR, O or S; Ris H alky Ai and Bi are
each i ndependently sel ecte 8n, pseudohal o,
nitro, 4NH3, SCO3H, carbox I kyl; t and v are
each i ndependently Qo 3; R3 and R4 are each
i ndependently sel ected a 1) R, R2, R3 and
R4 are each independently sel ested from OH,

where Q° is alkyl.

In certain embodiments, Y is

In certain embodiments, R is substituted with alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl or
heteroaralkyl.
In certain embodiments, R is substituted with alkyl. In other embodiments, R
substituted with lower alkyl. In certain embodiments, R is substituted with methyl.
In another embodiment, the compounds for use in the compositions and

methods provided herein have formula:
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-NR5C(=O) R6 and -NR7S(O2) R8, wherein R5 and R7 are
each independently hydrogen, substituted or

waon®shsisd ut ed al kyl, substituted or unsubsti tRtBUS2005/016677

aryl, substituted or unsubstituted aral kyl,
substituted or unsubstituted heteroaryl, substituted
or unsubstituted heteroaral kyl, substituted or
unsubstituted heterocyclyl or substituted or
unsubstituted heterocyclylal kyl; apd R6rand R8 are

each i ndependently substituted or pbsti tuted
al koxy, substituted or unsubstit ar al koxy,
substituted or un8ubsti al Ky ubstituted or

unsubstituted heterop subgtituted or unsubstituted
het erocycl yl, substifutegd or Hnsubstituted aryl or -NR
9R10 where R9 and®R10 are each independent!|y hydrogen,
al kyl , V. t.er 1. '
net or G5 3RAY P eboinie, RELEHARRK for 1AL B URA RO Htiof gnd
Riigth&®, priiddehiteréd haee footul@H;, ii) RL and R2 and/ or R3
and R4 together are -NHC(=0)-NH, - NHS(O 2)-NH -CH
2-C(=0)-NH or -CH 2-S(0O 2)-NH and g er with the
ed forma 5

S @f R1, R2,
Wently selected as ini); or

menbered heterocycl ir
R3 and R4 are each indg
iii) at |least one of
a=CRbor -NH S( q 2) @RcRd and together wth. two

adj acent carbon atons o he, phenyl ri or ns

Cubet 1 TsEAn SRODREEE: Kt - T fdepymdenty selectd
sphgtituted or unsubstituted heteroaromatic ring, and
the others of Rl, R2, R3 and R4 are each independently
sel ected ad)in iQH.dprmylymidgirdkydarmisie, atkylamgtamide) ardkydgnaide,

RSl RORRASC U RREE o BHGREL Pliyfpgmice
parglselfiinaatide erardkyladfohamidepwith tre provieo thats dastomei§ R'iRT, R

ong enbodi nent one to three or four substituents, each
iﬂ@éﬁéﬁ&@ﬁgﬁyselected from Ql, where QL is hal o,

pseudohal o,jj)hy drroxyd R&%Ad/of RY dhd R thgdthe? ard INH-QG(=0)-NH-, —
formyl, mercapto, hydroxycarbonyl, )
%%6@2&% nﬂl—bi—ﬂgﬁ(?)—g}léwr ~CHat Qe )NH and together with the
carbon atoms on which they are substituted form a 5 membered heterocyclic ring and
the others of R', R%, R? and R* are each independently selected as in i); or
iii)  atleast one of R', R? R’ and R* is -NH-CR*=CR"-,
or -NH-S(0,)CR°R® and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R', Rz, R? and R* are each independently
selected as in i) or ii); where R?, R® R°® and R? are each independently hydrogen or
alkyl. ‘

In one embodiment, R', R2, R? and R* are each independently OH,
formylamide, alkylamide, alkylarylamide, aralkylamide, arylamide, alkylsulfonamide,
N-alkyl-N-alkylsulfonamide, alkylarylsulfonamide, arylsulfonamide or
aralkylsulfonamide, with the proviso that at least one of R, Rz, R? and R* is not OH.
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pol yhal oal kyl, am noal kyl, di am noal kyl, al kenyl
containing 1 to 2 double bonds, al kynyl containing 1

wo 2002/1118pl e bonds, cycl oal kyl, cycl oal kyl al kyP¢T/US2005/016677

het erocycl yl, heterocyclylal kyl, aryl, heteroaryl,

aral kyl , aral kenyl, aral kynyl, heteroaryl al kyl,

trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,

triarylsilyl, alkylidene, arylalkylidene,

al kyl qgr, (gcﬂa/ll emRUHERTIORYR® A REaRAaY FRAERANMIy OH

al koxycar al koxycar bonyl al kyl, aryl oxy carbony’l3

aﬁoynyjm}amrob g}kylsg]fknyirmdg mathkbk prosisp dray ht least one of R, R% R®and
‘alko%gﬁarbonylalkyl aryl car bonyl al kyl ,

ami nocar bonyl , al kyl am nocar bonyl ,

di al kythandthecatbodinyént, Raic R, ahanoﬁéabmayﬂ independently OH,

e e S 3 Bl RN, an
hetiehecyal vyl oxy, cycl oal koxy, perfl uoroal koxy,

al kenyl oxy, al kynyl oxy,, aral koxy, al kyl carbonyl ox

oyl cHn BosherrPodineItIRy e RS eng/PHRY and R together are - NH-C(=0)-
AHOANE e RAM PR, Rarﬁalaﬁéke a4 ﬁg¥%éﬂ)ﬁ§dependently OH, formylamide,

aralkoxycar onyl oky,” ‘am nocar bonyl o
adlkxlslﬂlfmmudar bo iy himtlyer etibadikehaRi' mod Rf bxgnlghlenaw _NH-C(=0)-

S oS BORR ot e tocn i, CRIRGRE G BB bitonamide.

N- ar y l HagbtHer, enﬁﬁodahéﬁylk?raﬁaudv ,tog&he%remm{whapmﬂo ,and R' and
N ;al kyl - N - ylureido, N ,N -diarylureido,

R armm@ﬁ%ndwtle%ufamxliiwé |°aeleth§¢sal fRgamigle..

aryl urg 'aﬂ&heﬂ\&n%nlmé}{t & 1&&{ weedfti@ RARNor fF A WNHUERHAER -,
N,N,N -trial kylurei do, N, al'kyl - N -aryl urei do,
I\Ora-IWS(QE)CRC d-| @ﬂyq)gg:th@r @y@ih two adJ acent carbon atoms of the phenyl ring

'(}ormél ? %stltu e]((i%rur el t%faéﬂl%%eromy&r cor asxrﬂgl tlblxrt%d %f unsubstiglted ‘
aiekeyba&amdmmmg, amy therotlciraf, R'l, RT, IR0 anﬂlikd mrexeathrindependently

aqeiqug):?)éégnmalg qr 13&,)6&/ oxy}i gh,lp 3{)13. g& g%x 3 gepengentl‘\gll hy%irogen or

adlkyl| A tRObtRERGARY, qﬁfyk3 il i1 ﬁ%i&hﬁdﬁ@@lﬂfeﬁdﬁ?h’électm&ﬁ OH,
an1noa|k§ lkaIk Ianlnoalkyl di al kyl am noal kyl
af

ylamidg; dkylpa/mrwéalak@lkyla@dgyarakwmmgpmmde
g;hgg Aulthardlb@ ot Ao 3R GaNEILATRAAG, T | ani no.
'k ylcar

Fam no am no ony am no, '
al koxyInanbthelydmhudnmnt at least one of R', R%, R® or R* is -NH-CH=CH-,

and together with two adjacent carbon atoms of the phenyl ring forms an indole ring,

and the others of R', R, R® and R* are each independently selected from OH,
formylamide, alkylamide, alkylarylamide, aralkylamide, arylamide, alkylsulfonamide,
alkylarylsulfonamide, arylsulfonamide and aralkylsulfonamide.

In another embodiment, at least one of R}, R?, R? or R* is -NH-CH=CH-and
together with two adjacent carbon atoms of the phenyl ring forms an indole ring, and
the others of R', R?, R® and R* are each independently selected from OH,
formylamide, and methylsulfonamide.

In another embodiment, at least one of of Rl, Rz, R}orR*is ~NH-S(0,)CH,—

and together with two adjacent carbon atoms of the phenyl ring forms a
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ar al koxycar bonyl am no, aryl carbonyl am no,

aryl carbonyl am noal kyl, aryl oxycarbonyl am noal kyl,
wW@eos013489 vyl car bonyl ami no, aryl oxycar bonyl am ne¢T/US2005/016677

al kyl sul fonyl am no, aryl sul fonyl am no,

het er oaryl sul f onyl am no, heterocyclyl sul fonyl am no,

heteroaryl thi o, azido, -N+R5 1R52R53, P(R50) 2,

P( =0) (R50) 2, OP(=0) (R50)2, -NR60C(=0) R63,

VRNV p D | .
o B e e B e BHRUIRCE R 2Py g cgoh independently
asejdctedifom Ok, fdrmytapzide phd meﬁxytsylfomdar bonyl al kyl t hi o,

al k| 40 |F%ﬂ9re%sizh3m§¥§a”§ SRy A A AL

hydroxysulfonyloxy o sul fon ony,
anlnosulf‘nwloxy
di al kyl agi nos d, aryl am nosyy.
[ ' : i kyl aryl am
kylsulfonyl aryl sul f
aryl sl HoAyl , hydroxysulfonyl al koyy
anm ndsul fonyl , alkylan1nosulfonyl
dlalﬁxlanlnosulfonyl arylanlnosulfonyl '
di aryl &mi nosul f onyl or alkylarylanhnosulfonyl or two

Q . whi ch substltute atons i n™g or 1,3
arra ¥ t oget her Wd’n1alky|ened| | . e d
-O -O )l thloaIKﬁJenoxy (i.e.r”-

R3
- O30
IS
P at oy

ak: | OX ., S (CH2)y-S) mhere

2; grp whi ch substitute the sa MRS
t oget her form alkytene; wherein R50 is hydroxy, |

al koxy, aral koxy, al kyl, heteroaryl, heterocyclyl, M

aryl or -NR70R7 1, where R70 and R7 1 are each RY

i ndependent |y hydrogen al kyl, aral kyl, aryl,

het er oaryl , heteroaralk%y/%r heterocyclyl or R70 and
R7 1 together form al kyl/fene, azaal kyl ene, oxaal kylene &
or thiaal kyl ene; B 52 and R53 are each

|ndependentl, hy al kyl, aryl, aral ky

hetker og et er ‘ yI, het er ocys N NRS
het er yl : “R60 F's h ogen, , ar|

ar al eterparyl, heteroaral Ky} Erocycl yl or W/M

wherein i) when M is C(O), R" is hydrogen or alkyl and

ii) when M is S(O),, R" is alkyl. In one embodiment, M is C(O) and R* is
alkyl. In one embodiment, M is C(O) and R® is isopropyl. In one embodiment, M is
S(0), and R* is methyl.
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heterocycl yl al kyl ; and R63 is al koxy, aral koxy, alkyl,

heteroaryl, heterocyclyl, aryl or -NR70R7 1. In
wa@esosaixsenbodi nrents, the conpounds provi ded hBCEUS2005/016677

have formula: or a pharmaceutically acceptabl e

derivative thereof, where Ris selected fromGC-GCG O

al kyl ene group, in which, (a) when the nunber of

carbon atons is at least 2, there are optionally 1 or

2 dou hod

ar oupa e e R PR e,

al kyl, or acyl), O or S; (c) 1 or 2 nethylene grq@ps

are optlonally repl aced by ,a carbonyl >==
hydr oxynet hyl ene @ro d (d) 1Hn

groups ar ﬁNopti onal | ,@o aced oal‘%yl N
or het g roup ttrat R's ‘opti n substituted,
with one substituents selected from | ower

al kyl , NR“ (where R is H alkyl, or acyl), O or S
Rl1, R2, R3 and R4 ane each |ndependently elgcted as

folloms: I )o R1, and R4 are each Aﬂtly
selggted fron1 N =0) Rb-a¥ & erein
R5 any dependent sHbst iahdut ed
or uns : |tdted al Kyl , subsga ed or unsubstituted
arylR" substituted or unsubsﬁltuted ar al kyl ,

substituted or unsubs t el het eroaryl, substi t ut ed

al ky4+=0 substituted or
y ¢ substituted or
'eterocycIyIakaI and R6 and R8 are

or unsubstituted hete
unsubst iH# ut ed

unsubst
each 9 qepé //Jtly substituted or unsubstituted
al koxy, tuted or unsubstituted aral koxy,

substituted or unsubstituted al kyl, substituted or

unsubslhicttidin émbediaietR) dik cormpdamitls haHeEfdrnQﬂa seiectdalsfrorhut ed
het erocycl yl, substituted or unsubstituted aryl or -NR
9R10 where R9 and R10 are each independently hydrogen,

al kyl, aral kyl, aryl, heteroaryl heter ogpal kyl or
heterocyclyl hat east one of
. R d ﬁg’and/or R3

H
0%
S
u/
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NH S(0 2)-NH -CH 2-Q=O -NH or -CH 2-S(O 2)-NH and
together with the carbon atons on which they are
wenpstiiues ed forma 5 nmenbered heterocyclic ripgQrasmos/016677
the others of Rl, R2, R3 and R4 are each independently
selected as ini); or iii) at least one of Rl, R2, R3
and R4 is -NH CR a=CRbor -NH S(0 2) CRcRd- and t oget her
with two adjacent carbon atons of the phenyl ring
forms 13 o 3tbbdiehls Ohe U&ﬁ;&tﬁﬁhé LG EEcBe REmatmlhC OF
substituted or unsubstituted heteroaromatic ring, an
the others of Rl, R2, R3 and R4 are each i ndep
selected as in i) or ij paer e Ra R4 and
each i ndependent!|y§ hyd or a_bst'
unsubst i & Ak

€ iil

ekl , uents when R
.@- e(T fromon& or g bst iLt uents, in

i pre one to three or 'f gut “sfibstituents, each

i ndependwpt | y{sel ected from QL, where QL is hal o,
pseudohal on=Bydr oxy, oxo, thia, nitrile, nitro,
fornyl, nercapto, hydroxycarbonyl, o
hydroxycarbonylalkyl | KR hanaIkyI _pol yjal oa

; al kenyl [ JON2
doubl # 2| kyph taining 1 to pl e Hbonds,
cycl oal

l@ pal kyral ky#, héter ocye

het er oc | kyl, , heteroarylR ar al kyl ,

ar al keny aral kynyl, heteroaryl al kyl trlalkylsilyl,
dlalkylaryIS|IyI al kye=di aryl silyl, triarylsilyl,

R4

3
al kyl i dene, arylalky I dege, al kyl carbonyl ,o R
aryl carbonyl , ghet egf car bonyl bon
jca bony al k yl oxycar b@ \
ﬁ K | koxycar bof | NH
|alkyl, aryl car bonyl s H ==

; al kyl am nocar’bony|g?
dlaIWyIanlnocarbonyI aryl am nocar bonyl ,
di aryl am nocar bonyl, aryl al kyl am nocar bonyl, al koxy,

aryl oxy, heteroaryloxy het er oar al koxy, =
heterocyclyloxy, G I»B?koxy, per f | uor oal koxy,
alkenyloxy, al k y, aral koxy, al kyl carbaohyl o

@ kyl car bonyl oxy,
ar MOxycarbononx

In certain embodiments, the compound has formula:
Az Bz AZ
R! R R® R R R4
R? R* R? R3
Az Ba or As
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am nocar bonyl oxy, al kyl am nocar bonyl oxy,
di al kyl am nocar bonyl oxy, al kyl aryl am nocar bonyl oxy,
waole@ssizass nocar bonyl oxy, guani di no, i sot hi our eP@DUS2005/016677

urei do, N-al kylureido, Narylureido, N -alkylureido,

N ,N -dial kylureido, N -alkyl-N - arylureido,

N ,N -diarylureido, N -arylureido, N N -dialkylureido,

N-al kyl -N - arylureido, Naryl-N -al kyl ureido,

N;vlll\érelﬂ 'A@r X! 35‘ %'ng% aN éﬁrch MNde I\éeﬁh@ﬂd}%'ef%t%ﬂ d4em Phdhad¥ile,
N -aryl ureido, lureld

N;yanzye, tN'ocyqna@; @Ildnycmetp,cmﬂuNomethoxy, a21de nitro and

qpa | §Ikylure|do N,N,N-triarylureido, am dino,.
y gﬁ%gl aryl am di no, i m no, hydroxyi m no,

aIkkR%,yRi’ramtDR“ are yéleotyd mtbnowsar al koxyi mi no, al kyl azo,

I ,aral kyl a
21 Ky AR GOS0 - B Raf A RORSEPARSHY Sleci]
aﬂkQQQh%kahagmmkﬁﬁhnoalkyI dlalkylanlnoalkyl

aryl am noal kyl , diaryl a noalkyl al Iarylan1noa|ky|,
al ky!l dii Rgan Rﬂl‘b@ﬁdd{)? and R’ @rd ¢@91|1 mﬁ%msldera}wemed@s

d({ieggr}’ljeﬁ@ A®he lh@ékﬂrbﬁ'tﬁ'é?t&& vaﬁlcllgl ?8&\411%3 HiPein.

oxycar onyl am no oxycar ony am no

ar yl cdnlkeraih ambodimeatsythe astopountd dias foomblay | |

aryIoxycarbonylan1noahyyl aryloxyarylcarbonylan1no

aryl oxycar bonyl am no, aIkyIsquonyIan1no

aryl sul fonyl am no, hetler oar w sul f onyl am no,

het erocycl yl syl f ony}a 7 heteroaryl thio, azido,

P(=0) (R50) 2, OP(=0) (R50) 2,

agphonyl , al kyl aryl phosphonyl ,
N hyo OXyp eSphonyI al kyl t hi o,

aryl t per f | uor oal kyl t hi o,

hy dpé> ywbonyl al kyl t o, thiocyano, isothiocyano,

Finyl oxy, al kyl sul fonyl oxy, aryl sul finyl oxy,

aryl sul {onyl oxy, hydroxysul f onyl oxy,

alkoxysﬁifonyloxy, aninosulfanyloxy,

o ds: PO B AR ORY Fiteen,

dendanaly, ﬂiﬂonmﬂl fSO)QMl &xdoxyahd y1hisatk{l; aiyd the other variables are as

kylsulfo I, arylsul finyl,
a‘ii%SF%l?ﬂd e@)ﬁ)’%e‘ﬁ)}’ﬁmysul fonyl al koxysul f onyl ,

am nosl LRAMYK lembBAi¥ERAMHE Q@Mbcﬁlﬁﬁﬂas formula:
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di al kyl am nosul fonyl, aryl am nosul fonyl ,
di aryl am nosul fonyl or al kyl aryl am nosul fonyl; or two
w@eRoogno4ps, which substitute atons in a 1,2 orpdr/BS2005/016677
arrangenment, together form al kyl enedi oxy (i.e.,
-0 (CH2)y-0O), thioal kylenoxy (i.e., -S-(CH)y-O)or
al kyl enedithioxy (i.e., -S-(CH2)y-S) where y is 1 or
2; or two QL groups, which substitute the sanme atom
together form agkyl ene; wherein R50 isghydroxy,
al koxy, aral kox Lkyl, heteroaryl, 2ter qcycl yl,
aryl or -HR70 V\,here R70 andoR7 Rach
[ rhdep nde tIy ogen, ghkyl ,  angal k ryl,
gxt) etgr o@’al kyl yCc¥y 1 Ror R70 and
R7" 't aal kyl ene, oxaal kyl ene
or®’t hi‘aal kyl ene; R5 1, RS¥ and R53 are each
i ndependent |y hydrogen, al kyl, aryl, aral kygs,
het er oaryl, hetergar ai kyl , hetfroé&ycl

/ _ (B4)y
het er ocycl y® al k R60 1S H S qryl :
ar ak ek er . heteroa vl , Nhet er ocycl yI or
het@p, @ yl a) kyI ﬁd R63, a¥koxy, aral koxy, alkyl,

het gy.o0aiA4 , het erﬁecycl yl, aryl or -NR70R7 1. hi
certai n enmbodi nents, i s oxd® al kyl, hal oal kyl,

pol yhal oal kyl, am noal kyI di am noal kyI al kenyl
containing 1 to 2 doubl e bonds al kynyl containing 1
to 2 triphe b cycl oal kyl Azcynl oa k%

g; erocyc yI | hefl—etﬁ@eycl yial Kk I aryl I aryl,

yPw¢ ar al kyn " helf'er O ryRéI kyl. In

cer errti'bdl ments, @l |s 0 or alkyl. In certain
erRBodifhent s, Qlis oxo. hi R erta| n enbodi nents, QL is
al kyl o, I n certain enbodi nents, QL is |ower al kyI . hi

certain enbodinments, QL is methyl. hi certain’
ewh@aeinnientaiables atesas dewribed dydwhebd hen¢iner enbodi nent s,

L B TR R gyl il 1 07 2

2
) OH
OH H ?
0 N
N N OH
N oH © H )
N 3 H
H NH
A, O
OH 2
H (o] HO. N>=O
N N H
H
o=< N OH , ,
B, HO
N 3 NH
o)
o
A O NH HO N
2 N N
O H
HO. or
ﬁ H HO

wherein the variables are as described elsewhere herein.
In one embodiment, the compound is selected from 2-Oxo-N-(2-0x0-2,3-

dihydro-1H-benzo[d]imidazol-5-yl)-2,3-dihydro-1H-benzo[d]imidazole-5-carboxide;
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certain enbodinents, t is 1. hi certain enbodi nents, v

is 0, 1 or 2. hi certain enbodinents, vis 0 or 1. hi
w@eoosaixsenbodi rents, v is 1. In one enbodi meneCT/BS1085/016677

-(CH 2)nC(O) (CH2) sNH(CH2) r- , - (CH2)p- or

-(CH2)sY(CH2)r-, in which Y is a cycloal kyl or

het erocyclyl group that is optionally substituted with

one or m)re substituents selected fromalkyl, NR, O -

sl o R iR e B AR gl Sy rpgice
CGhiAGHR dlhydmky-l\{-@bﬂ))-z(e&iﬂg)dro-lH-Henzcr@d]emehhdeﬁ nebenzarkde.s
-C(O L odi t -
b RERE CMBOSTent Big commppiicis seISqted BAE AR b -y
| @triBldRIgBdEbI; 3 403021'Lte@aﬂiyhtbx§a&siyﬂeuicﬁﬂl Wi th one or
nore substituents selected fromal kyl and oxo. |In one

ehbdet ﬁ%ﬁﬁlydlvxycaplwm@e@wnﬁek &b&@/éﬂwydroapmbe@ﬁa?thgne, 13-
SM ta-di {1 E@cﬁgx%k afié; I8 ﬁ}dr&k&%ﬁ&l@or&eh 8%i§9,4-

I'n on&” enbodi ment
bcﬂlhychbmtmrlbty@twl 2Snma011n@t4€63bmi3t4ﬁdlﬂmdmy1'plunyi)é>c<yan0-

bi h

bR TR R Tt b T

[ ﬁlﬁydx_&)ﬁbe?iyl) gﬁﬂ’tmahglﬁb?&:m%m?h XSibﬁs({ﬂn dﬁile},rdl t‘(fklylbenzyl) -2,5-
oal nent. s, IS S ST, e a a nyl ,
%Fﬂ%/?- lﬂweloélamm' I‘&‘Féé‘l @9%& xhenZﬁb{r@'rs t§c|yy|

hﬁhﬁh@ey&&ﬁé&%éﬁd N'-B1(¥ |4»dlﬂﬁﬁ&[}%@ﬁ2?9ll)’-tré’f{sai k—)ﬂianﬁﬁocyolohexane :

het er oar al kyl In certain ‘enbodi nént s IS

sN@éthla(Méidlxmwbmzupfas h#- beﬂ(mm@mbmh@wmesanm

FRE LG FO A RIS 23 fyarofYoo R R1RE £LBEC Mot o
t dhhydrony’:mnz;dl)ssaiqomohmﬁ4carbbxbéiccaoidpﬁo¢rﬂﬂiydmyphmiemtahm¢hs 2,6-
NN LR YICHEN TR Aty i

4-piperidinone; 2,4-bis(3,4-dihydroxybenzyl)-3-tropinone; tris(3,4- '
dihydroxybenzyl)methane; a-(3,4-dihydroxybenzamido)-3,4-dihydroxycinnamic acid |
3,4-dihydroxybenzyl amide; 4-(3,4-dihydroxybenzylaminomethylene)-2-(3,4-
dihydroxyphenyl)oxazolin-5-one; 1,4-bis(3,4-dihydroxybenzoyl)piperazine; N,N'-
bis(3,4-dihydroxybenzoyl)-N,N'-dimethylethylenediamine; 2,5-bis(3,4-
dihydroxybenzoyl)-2,5-diaza[2.2.1]bicycloheptane; N,N'-bis(3,4-dihydroxybenzoyl)-
trans-1,2-diaminocyclohexane; N,N'-bis(3,4-dihydroxybenzoyl)-cis-1,3-
bis(aminomethyl)cyclohexane; 3,6-bis(3,4-dihydroxybenzyl)-2,5-diketopiperazine;
3,6-bis(3,4-dihydroxybenzylidene)-1,4-dimethyl-2,5-diketopiperazine;
N-(3,4-dihydroxyphenylacetyl)proline-3,4-dihydroxyanilide; 2,3-bis(3,4-
dihydroxyphenyl)butane; 1,3-bis(3,4-dihydroxybenzyl)benzene; 1,4-bis(3,4-
dihydroxybenzyl)benzene; 2,6-bis(3,4-dihydroxybenzyl)pyridine; 2,5-bis(3,4-
dihydroxybenzyl)thiophene; 2,3-bis(3,4-dihydroxybenzyl)thiophene;
1,2-bis(3,4-dihydroxyphenyl)cyclohexane; 1,4-bis(3,4-dihydroxyphenyl)cyclohexane;
3,7-bis(3,4-dihydroxyphenyl)bicyclo[3.3.0]octane; 2,3-bis(3,4-dihydroxyphenyl)-
1,7,7-trimethyl-bicyclo[2.2.1]heptane; 1,2-bis(3,4-dihydroxyphenoxy)ethane;

39



10

15

20

25

30

nmet hods provided herein have fornmula hi certain
enbodi nents, Rl, R2, R3 and R4 are each independently

weedosaixsb i) OH, fornylam de, al kyl am de, PCT/US2005/016677

al kyl aryl am de, aral kyl am de, aryl am de,

N- al kyl - N-al kyl sul f onam de, al kyl sul f onam de,

al kyl aryl sul fonam de, aryl sul fonam de or

ar al kyl sul fonanmi de, with the proviso that at |east one

of 3%3 B%ihyagbx?ﬁﬂjengﬁy)bﬁ)pﬁﬂg ér(gﬁ!v 1'2'-1)15(811 (ﬁﬁﬁhgggy and/ or

er are - H S(CO 2 - NH-
mhqnszxx):(wtsvpempe d¥- (ltﬁlhzd@eiyb@;ylwﬁr(aﬁcﬂlhxﬂg&méﬁnwi -B-

t

B L S S e T G I
R_Eftalﬂd'di%d(yphemozembtm ik pénliterirdxybeedybatide 336 in i); or
b 5 15 o e e Fopemo
ki B €3)8-d ApidnoRP)ahilidé; 3e1-piedsk yienAdc heid 353 -
substituted or unsubstituted heterocyclic or

sdibydrpxyphegpxyyanilide; B & this(3t-<ihderaphenos Wy iding ng, and
|

o SRR AlsoiEacid a-aRgaRAPalificE) O-ERRial AERRUSTL Y
ehé@hydduetybnghnh@e BMlbgbm)@pnm«gqld 3,|4+di]mdeoxyphenethyla1(nide;.
%Q%f% xlyghenal ace i: %cRﬁ qﬂgléy%%)fa hgra,;;’#q 4- dﬁld ?h%xyp eerr]ltyiaXetic acid
a3 aidnw:ciw@ya?uyany??mmhyabmsmmﬁ?mlfisA-

- n
aﬁhﬁwgﬁnfp&ﬁ%w Eukel Qﬂuywwé%amreglgwct%ﬁ%%g

palﬁ dréLyahllRle; A3, h%ﬁﬁ/ﬁro&?ﬁle%gl) Blo &20 acF%i33 artﬂhmoxy%mwmde

n anot her enbodi nen R4 “ar e "each

| }rﬁ?eﬂréﬁwéwwhwl)pmewwl asish %@déwdwmhe@mhmﬁm de,

A A I SRl Lol e Pl

ad é—ddwdi‘omybdlzpkandmBl4ydlm_;‘dhoxycmnamlc acid 3,4-
dihydroxyphenethylamide; oxalic acid bis(3,4-dihydroxyanilide); oxalic acid bis(3,4-
dihydroxybenzylamide); oxalic acid bis(3,4-dihydroxyphenethylamide); succinic acid
bis(3,4-dihydroxyanilide); succinic acid bis(3,4-dihydroxybenzylamide); succinic acid
bis(3,4-dihydroxyphenethylamide); maleic acid bis(3,4-dihydroxyanilide); maleic acid
bis(3,4-dihydroxybenzylamide); fumaric acid bis(3,4-dihydroxyanilide); fumaric acid
bis(3,4-dihydroxybenzylamide); bis(3,4-dihydroxybenzyl)amine; N-(3,4-dihydroxy-
benzyl)-3,4-dihydroxyphenethylamine; tris(3,4-dihydroxybenzyl)amine;
1,3-bis(3,4-dihydroxyphenyl)urea; 1-(3,4-dihydroxyphenyl)-3-(3,4-
dihydroxybenzyl)urea; 1-(3,4-dihydroxyphenyl)-3-(3,4-dihydroxyphenethyl)urea; 3-
deoxy-3-(3,4-dihydroxybenzyl)aminoepicatechin; 3-deoxy- ' ‘
3-(3,4-dihydroxyphenethyl)aminoepicatechin; 2,3,6,7-tetrahydroxy-9,10-epoxy-9,10-
dihydroacridine; 10-aminoanthracene-1,2,7,8-tetraol; acridine-1,2,6,7-tetraol;
phenoxazine-2,3,7,8,10-pentaol; dibenzo[c,f][2,7]napthyridine-2,3,10,11-tetraol; and
6-methyl-5,6,6a,7-tetrahydro-4H-dibenzo[de,g]quinoline-2,10,1 1-triol, wherein at
least one of the phenolic hydroxy groups of the compound is replaced by:
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fornyl am de or nethyl sul fonam de, with the proviso
that at least one of R, R2, R3 and R4 is not OH In

wapmshexsenbodi nent, RL and R2 and/or R3 and RACT/US2005/016677

together are -NH C(=0)- NH and the others of Rl, R2,
R3 and R4 are are each independently OH, fornylam de,
al kyl sul fonam de. I n another enbodi nent, Rl and R2
together are -NH C(=0)- NH and R3 and R4 are each

i ndepg?dentkg%ot)f{mmh gg RhetBIRVa W hanae de. In

anot h toget her are
-iNgepeidaply Nv&rogml st tuted ma:b@umedmkym@p@m@mon y OH,

fé.ﬁ}%% tlﬁlé?%f ary qggltélg lO(SI)' %guﬁlst%%g aﬁillyrll ags%rtllﬂél or unsu
etdrbaryl, SLCHStlmw@s@}maﬁetemfhlkﬂmbk’tf:tﬁteﬂ\fot iinshb@nuted
adj acent carbon atons o henyl orng

histgesyel ansubstitied gp upsy %}tt\éta ﬁ@?@ﬂﬁf&%ﬁ% apgd R” and R” are each

%H@&Jeh&éﬁh? gut%htdt!é’!ﬁ&%ﬁﬁﬂsﬁﬁﬁe@ AT RBERIRE Iof uﬁéuﬁﬂntut@dl‘d
the ‘'otherS of R2, R3 and R4 are each i ndependently

sasblsex ye dubstituitad qr)unsubsnﬁu)ed alityb rsubstsutedpr, unRabstiiedepterparyl,
e I
SRE b ORBP e Y AAGRORET, bRl or bhlis BTG SvRoR
fwioare Rﬁland Ewmyd auh delepaidenthyalmddesen sdlkyl] aalkllaaiytl heteroaryl,
aI Kk | .am de, al kyl sul fonam de,
%?@Vlsﬂ%ﬁﬁoi&f aryl sul f onani de and
ar al kyihsul fwrhamkéand/bt R 841 RIEH o il 6t E Bénzirdidaz Biaste,
one of Ri1, or R4 is - NH- CH=CH, and toget her

vhwtb\nélaéd]daﬁeﬁﬁ dioiidrorr benEazAlmoRsi@ phenyl ri ng

forns [ ! 1 ,

R4 ar eﬂgac %@' %hgé) Hé Eg%n?? R Jlﬁelgttg tl§err g‘fr%h%l adffent Bakbfihom
formy subistifedzlr paymmtded haﬂewydmram&m@tecmramwsamt@e

T i SRR MY BT o
efibedubetifientsain dne aﬁibodnlﬁﬁent)tfmel% thrEk')_or tBBr gubstRderits each
oPSenseIAgireird RGPy et ihHEP @oFRR o AroRS: oxo, s,
nitrile, nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl,
haloalkyl, polyhaloalkyl, aminoalkyl, diaminoalkyl, alkenyl containing 1 to 2 double
bonds, alkynyl containing 1 to 2 triple bonds, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl,
heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene,
arylalkylidene, alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl, '
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylarﬁinocarbonyl,
arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy,
heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy,
alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,

alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
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the others of Rl, R2, R3 and R4 are each independently
sel ected from OH, fornylam de, and nethyl sul f onam de.

wo moanotdker enbodi nent, at | east one of of Rl, PE®RUSIHB5/016677

or R4 is -NH S(O 2)CH2- and together with two adjacent
carbon atons of the phenyl ring forns

abenzi sot hi azol e- 1,1 -di oxide and the others of Ri1,
R2, R3 and R4 are each independently selected from CH,

fcﬂér‘g)’cjﬂnﬁﬂéc‘lﬁoon B8y, Babiding! %&ﬁﬂ)ﬁf&&i}e u;rehd?) Nez{lkﬁhx%ldo N-

ment s he conp ounds have fornmul a selected from
wirgluesido, N-aumblmeld@,ll% I‘@@@)kyllRﬁldp,sNF@lwldﬁmlmﬂ@L RyN'-and

b8, Nl abyiteldo iRt Ry st Nt NI AIRRH, R
aamylaaldotsmwmlmgmgwldo , ININGN etnelkbnlglgelgm mf,N'-Mglkgl-g(-?ygnan@l N-
el T rgotsbion K aal- Ry STy TRt NN -G oy Alsuecico,

t e SRR Y Rlidd Ay lathigiab, ee§18skidifd) Whind, Rjdi®lyimino,

enbodi ments, the conpounds are selected fromTornula:
aik@@rm@pnarélmmanmm aradkoxyinine. slpdazadarkago, aralkylazo,

f
SATUBARGA, MicfioniribiqctboRD ondhnfREBony 1, amino,
tdnnnoguayiaalbylameioelrk@b Ylaﬂeyﬂ&mma'lkﬂl w}anmmtaﬂ«yxyharalzm,alkyl
d tr.fl th d R4
Cath o B A1 R iy e, poalda B0, 1oty g

Rﬁa@[a@u@@@mynaaylmﬁmaﬁ 1Icyrbs@1aﬁineda1m>da56mylmo
el sewhere herein or_ il and R4 are OH and R 1 and
Fezalés??évcer&eﬁylma@p@ﬂ&éﬁppyla@m%érygarbggyla@g&alkarbd

P IS IR R @i,
hasllsylsldfonmlaannmvhe'ﬂ@ifnnﬁmmsh@roarahdlfmlmoe ach
| nger cyc%%ﬂ;ﬂgéylglgae?ﬁx&g‘oy Rﬁno hﬂl(? ﬁlg“[l%sa ﬁ%ﬁj Oﬁ@n‘gz, tP =0)(R*),,
wh(@O)@asPﬁawgc@*@Rgsdldﬁ?mhbhﬁdnﬁl slkylhgtphokoayln.
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy,
alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy,
dialkylaminosulfonyloxy, arylaminosulfonyloxy, diarylaminosulfonyloxy,
alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl or
alkylarylaminosulfonyl; or two Q' groups, which substitute atoms in a 1,2 or 1,3
arrangement, together form alkylenedioxy (i.e., -O-(CHy),-O-), thioalkylenoxy (i.e.,
-S-(CHy),-O-)or alkylenedithioxy (i.e., -S-(CH3),-S-) where y is 1 or 2; or two Q'
groups, which substitute the same atom, together form alkylene; wherein |

%0 is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or
-NR°R”!, where R and R”! are each independently hydrogen, alkyl, aralkyl, aryl,
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hi certain enbodi nents, the conpound has
fornmul a: wherein the vari abl es are as descri bed

web®emisgse herein. In certain enbodi nents, thePCDUPDONGCIG677

has fornul a: wherein the variables are as descri bed

el sewhere herein hi one enbodi nent, the conmpound is
sel ected from 2- Oxo- N- (2- oxo- 2, 3-

di hydro-1 H benzo[ d] i m dazol -5-yl) -2, 3-di hydro-| H benzo
[ a 70 71

AR RIS 850 oo 10 o Bl
mzddkyiblee, Exwfy(b@w anttdelkylehe;

3, 4-di 3 \W[dazol
-5-yl) e’nza dﬁk enea)éﬁér% Sﬁ%‘%éﬂ )rf?gl{n’%r $%eﬁ g %h&g
Stekeredrekl hétémﬁiraacyg etepocgélyBorhetrocd/clylalkyl;
tetraq¥g[oxyben20|n

3. 4,3 418 1y, g{qggw é,megragky]o gﬁtflaawl heteroaralkyl, heterocyclyl or

3heﬂer§cyc 1511(}qt &mahydr oxydi phenyl net hane;
I dlhydroxyphenyl)ethane

1, 3-
bi s( 3 by ek oargspa pIkyb hetseraeyl, heterocyclyl, aryl or -NR™R'. .
3,4,3 ,4" -t
di hydr oxyphlgny'?%y ?&9&9{1&1@1‘% gﬂ@%né&m?la Eéesce edted from
4, 6-bi s(3, 4- dlhydroxyphenyl) cyano- 0 OH
2- et hyl pyri di ne; OH

1, 4-bi s(3, 4-di hyd oenzyl)plper : N = |§?§ 4-
di NSy benzy et byl et b epdi ani ne:

2, 5-bi s( [ olhyﬁroxybenzylf%%

di aza[ 202. blcycloheptane o /[;;I:OH

N, N - bi s(3, 4-di hy Restzwd ) - /@ 5- 1, '
d|an1nocyclohaxggéiﬁiihﬁﬂéls(s r Oy benzyNyeC:e
5- 1, 96 arhs ane; '

. RAOTH . .
N, N' - bi s(3, 4- di Hydr oxybenzyl)- ¢ 1 ,3- bi s(ami nonmet hyl)c

yclohaw. N (3, hydr oxyhen yI)prollne
- dihydr oxybenzyl affi de; 2-( 0 OH
d|MVﬁ?o ; , stulﬂdrimahaac oxA] i g g

X b
H
'ydroxybenzyl)cyclo e; . :
Q anzyl ) -1 -met hyl - 4-pi per idi none;
ybenzyl ) -3-tropi none; tri§(3,4-

0 (
S e % 0 NSOzMe
roxlybenzam do) 344- di hyd ox(r)rl_iic acid
N )

7
4- (3, 4-di hysHmxybenzyl ani nonet e)-2-(3 ,4-
dihydroxyphenyl)oxazolin 5- ohE:

1, 4-bis(3,4- d|hy b@nzoyl)plpera2|8e‘/fifi:
:O)‘\ D)k NSOzMe
M902SN
HO O O )Ni)zMe

HO

In other embodiments, the compound is selected from
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bi s(3, 4-di hydr oxybenzoyl ) - N, N -di net hyl et hyl enedi am ne

; 2,5-bis(3,4-
waoldogdizasybenzoyl ) - 2, 5- di aza[ 2. 2. 1] bi cycl ohept BaEUS2005/016677

- bi s(3, 4-di hydr oxybenzoyl) -

ra"”~-1, 2-di am nocycl ohexane;

N, N - bi s( 3, 4-di hydr oxybenzoyl ) -cw 1, 3-

bi s(am nonet hyl ) cycl ohexane;

3, 6- bi s(3, 4-di hydr oxybenzyl ) -2, 5- dlketoplpe'; i N&

3, 6- bi 5(3, 4- di hydr oxybenzy! | dene) -1 , 4-i rri‘?S-di k

et opi peLazi ne; Ho

N- ( 3,/4- di hydr|pxyp acetyl ) prf q- 3, 4wdihydro£§anil
i de; 2 Y @V 0 @xyphen| hHt ane;
1, 3-bi dlhydroxybenzyl)c: zefie; 1, 4-bis(3,4-

di hydroxyl€nzyl ) benzene; ?
2, 6-Dbis(3, 4- d|hydroxybenzyl)pyr|d|ne 2, 5-bi s(3, 4-
di hydr oxybenzyl )t hizephene;

' 4 d‘lhydroxyphenyl)*Q
nethyl bi cycl o[ 2. 2. |] hept ane;
- bi s( 3, 4-di hydr oxyphenoxy) et hane;

- bi I8 (0Bhef ethbbdithenos ythe esrapohp iogedseed ffonans- \
bIS(3 4- dlhydroxyphenoxy) cyclopentane

a:F y ’
qfhymrox oenz; de; 3, 4-
Y- Tty aryo yprénerhyl a %fe,
dlhydroxyphenoxy) ni
#oxybenzoi ¢ atid 0-o#3) 4- ; X;ﬂ
y roxyphenoxy)anlllde °

acid 3,4-d¢

faﬁetlc aciq0
cetic acid

, 4- di hydr oxyphenyl

ad nigrrtﬁﬁ%ﬁpé@aﬁeﬁgfwi)%lmgdﬁg’eqec?eﬁy fho ! acet! ¢

3, 4- d|hydroxyphenyl)proplonlc aC|dH3 4-

D)U@[ =<D/L

/\—'

N N
=0
R Q%G R O N
'r H s O H and
R? H
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di hydr oxyani |l i de; 3-(3, 4-di hydroxyphenyl) propionic
acid 3, 4-di hydroxybenzyl am de;
W®@2003/1 1348k hydr oxyphenyl ) propi oni ¢ acid PCT/US2005/016677
3, 4- di hydr oxyphenet hyl am de; 3, 4-di hydroxyci nnam c
acid 3, 4-di hydroxyanilide; 3, 4-dihydroxyci nnam c acid
3, 4-di hydr oxybenzyl am de; 3, 4-di hydroxyci nnam ¢ acid
3, 4- di hydroxyphenet hyl am de; oxalic acid
bnn%@gmﬂ cfibbuicAy e 'cbmg&lnd ¥l i DI S(3, 4-

roxybenzyl am de); oxalic acid

bIS(3 4- dlhydroxyphenethylan1de) succmnlc
bi s(3, 4- d|hydroxyan| i dg); succi

aci dbi s( ffengyd amoe) ; |c am
bi s( 3, 4@: R OXY @ ?feljam de) N e| c aci gy
bi s( 3, 4= bydgoxyani | i de); mal ei ¢ aC|d

bi s( 3, 4-dﬂhyoroxybenzylan1de) fumaric acid
bi s(3, 4-di hydroxyani lide); fumaric acid

bi s(3, 4- di hydr oxybenzyl ami de) ;

bi s( 3, 4- di hydr oxybenzyl an&pe

N (3, 4- dlhngoxybepzyl , 4- di hydr oxyphenet hyl am ne;
tris(3,4-di aane

1, 3- bls(3@ﬁ<d| ro phenyl ) ur ea;

1- ( 3, 4- di hydf oxX¥phenyl ) - 3- (3, 4- di hydr oxybenzyl ) ur ea;

| - (3, 4- di hydr oxyphenyl ) - 3- (3, 4- di hydr oxyphenet hyl ) ur ea
;3 deaﬁyﬁsev@pﬁnwhhwﬂcewyb@n@y$)aninoepicatechin
3-deoxy- 3-(3, 4-di hydpoxyghenet hyl ) am noepi cat echi n;
2,3,6, 7- tﬁtrahydPoxy 10- epoxy- 9, 10-

di hydr oacni ¥ (9 oant hracene- 1,2,7,8-tetrao
acridia 1, , 7- Hetraol

phenoxazi fé- 243, 7, 8, 10- pentao

di benzo| c, f][2 7]napthyr|d|ne 2 3,10, 1-tetraol; and.
6- met hyl - 5, 6, 6a, 7-t et rahydr o- 4H di benzo[ de, g] qui nol i ne
-2,10,1 1-triol, wherein at |east one of the phenolic
hydr oxi oifes aiodimentsthe sorppanad 1§ selectsdifmed by: i )

- NR5C( =0 Re, -NR7S(C2)R8 wherein R5 and R7 are each

i ndependent |y hy ];; y@UbStltuted or unsubstituted
al kyl, subStyty S Hﬁsubstltuted aryl, substituted
or unsubstptuie aralkyl 'substituted of unsubstituted
heteroaryl, substituted or unsubstlﬁuted

het er oar abky, Hbstltuted ob U SPPtuted

het e ocy Gl <ﬁubstbt QSIltuted
hé?ﬁg |yl al kyl ; anﬁ~$ d ¢B are each
H

\//
O OH and ,/ \
H
OH
O\\ ,N
//S\
O N
H

/ \\
In other embodiments, the compound is selected from
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i ndependent |y substituted or unsubstituted al koxy,
substituted or unsubstituted aral koxy, substituted or

waoin@shsi4gs ut ed al kyl, substituted or unsubsti tPCEUS2005/016677

heteroaryl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted aryl or -NR 9R10 where RO
and R10 are each independently hydrogen, alkyl,

aral kyl, aryl, heteroaryl, heteroaral kyl or

heterocyclyl; ii) RL and R2 and/or ngd,R4 toget her
forma beng|n1..A.Nnﬁ ne,

benzot hi ad ané‘ S, cSH' yrhge setfizaxazol i none;
or "oy NSasY” ome of MRI, R@ and R4 toget her
Wit dj acent carbon atomforns a substltuted or

unsubstltuted -et@pocycll% or SubS'It o

unsubstltTtec er garomag i,
LUen 5w wPEssent
nor e uentSH in one g
f oI pstituents, each |ndependently sel ected from
QL, where QL is halﬁ? ﬁseudohalo hydr oxy, oxo, thia,
i

ni t ri 118 cerigin epbodipie ds seletaddiap ar bony| |
hydr oxycar bonyl al kyl , ﬁjkyh, haloalkyl%}polyhaloalkyl,

am neal kyH, dlan1noal | kenyl cqptainaing 1 to 2
doubl bRNdS, al kynyl nining 1 to triple bonds,
cycl o cycl oal kyl aNe , het erocyg

het er oyl yl al kyl , aeyl,/ heteroaryl, 2/ kyl ,
aratenyl |~ aral kynyl, \het ex6ar yl aldey] | "trial kyl silyl,
di al A silyl, al, daryl silyl, \f Asi |yl ,

al kA aryl al kyl i deng, a| kyl c

aryl car y het er oaryl ca vl , onyl ,

I al kyl , aryl oxXy¢e Qank,

ol Kyl , aral kg xparbonyl,
aralkoxycar;onylalkyl arylcarbdnylalkyl
E%on < Ianlnocarbonyl

iy&' mdxmﬁ, Yoraji i arylan1nocarbony|,
dlarylan1nocarbonyl aryl al kyl am nocar bonyl, al koxy,
aryl oxiyt,cehaih embadimenbsyﬂle hehpounds ptokabey herein have formula:

HN-—s0,

heterocx&}yloxy cycl gal koxy, perf/luoroal koxy,
al kenyl ox Loxy;
(A (B1)vt
HO OH

wherein A, and B, are each independently selected from halogen, pseudohalo,
nitro, "NH3, SO;H, carboxy and haloalkyl; and t; and v; are each independently 1 to
3;
and the other variables are as described elsewhere herein.

In certain embodiments, t; and v, are each independently 1 or 2. In certain
embodiments, t; is 1. In certain embodiments, v, is 1.

In certain embodiments, the compound is selected from
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al kyl car bonyl oxy, aryl carbonyl oxy, aral kyl carbonyl oxy,

al koxycar bonyl oxy, aryl oxycar bonyl oxy,
w@e@skoxgzar bonyl oxy, am nocar bonyl oxy, PCT/US2005/016677

al kyl am nocar bonyl oxy, di al kyl am nocar bonyl oxy,

al kyl aryl am nocar bonyl oxy, di aryl am nocar bonyl oxy,

guani di no, isothioureido, ureido, N alkylureido,

Naryl urei do, N -al kylureido, N ,N -dialkylureido,

N -al kyl -N -arylureido, N, di wl ur ei do,

N -arylureido, N N -dial kygure

N-al kyl - N -aryl urei dp &yi urei do,
N, N - di aoyl ur gt , | urei do,

N, N -dial k : | kyl™oH

N, N -@a , ‘N, N - di al kyl ur ei do,

N, N -di ar a¥Kkyl urei do, N N ,N-triarylureido,
am di noH%al kyl™am di no, arylanidino, i m no,

hydr oxyi m no, al koxyi m no, aryl oxyi m no, >

ar al koxydrith Rriatidskayd ?szd%scrﬁfeb{ Eﬁé@her@ﬁ@tleﬁly | azo,

am not hi ocar bonyl, al Kyl am not hi ocar bonyl ,

aryl am not Hn gertain empodimants.rthe Cmméll*%,elected from

al kyl am noal kyl , di al kyl am noal kyl , aryl am noal kyl ,
di aryl am noal kyl, al kyl aryl am noal kyl, al kyl am np, .
di al kyl am no, hal oal kyl am®no, arylan1n& deary 0,
al kyl aryl am no, alkylcar 2\

aIkoxycarbonyIaﬁ?no ar g
aryl car bonytag s, 4 ¢
aryl oxycar bony
aryl oxycar bgyyhagf no, alk91sulfonylan1no
aryl sul fonyl am nio, heteroaryl sul f onyl am no,
het er ocycl yl sul fonyl ami no, het er oaryl t hi,p,
- N+R5 1R52R53 P( R50) 2, P(=0)(R50)2,  OP(=0
'onyl al’R R

OH

aryl thio, per
hydr oxycar bon) [yl t hi o, gt hi ocyano, isgthiocyano,

al kyl sul fi nf , al kyl sul f onyl oxy, arylsulflnylox ,
aryl sul f onyl oxy A, hydr oxysul f onyl oxy, OH
al koxysul f onyl oxy, ami nosul fonyl oxy,
al kyl am nosul f onyJ ox ™ i no$f

OH

HO

A o on Ho
2 N
N OH
HO. ,
N
N OH HO

OH
HO'

OH HO
(o]
HO and
N
N OH HO
HO

47




10

15

20

25

30

al kyl aryl am nosul f onyl oxy, al kyl sul fnyl,
al kyl sul fonyl, arylsulfinyl, arylsulfonyl,

whyasaxsul fonyl , al koxysul fonyl, am nosul f onyPCT/US2005/016677

al kyl am nosul fonyl, di al kyl am nosul f onyl ,

aryl am nosul fonyl, diaryl am nosul fonyl or

al kyl aryl am nosul fonyl; or two QL groups, which
substitute atons in a 1,2 or 1,3 arrangenent, together

f orm g keydigag dAP)Bﬁ aﬁdl B? are eaélk 1B@i§%h&er@y)selected from Cl, F, cyanide,
thloaldilenoxy S-(CH2)y-O)or alkylenedltﬁloxy

(dyarate, thigeYagpip) gﬁlesoyyame;t@ﬂyorpme@ozsy, azidegpitrpgad Q1
qﬁg ? ch substitute the sane atom together form

y ene mhereln R50 i s hydroxy, al koxy, aral koxy,
aCkyl Pﬂepamtmarojlthe dompnodycl yl, aryl or -NR70R7 1,
wherge R70 and each |nde ngent |
A1 ky e chmpp Ryt g bR P neme oy Sendaf yp iR methods
hﬁfo%ciﬁ Vi ard, andire R?&vrﬁﬁlcgeﬁgraﬂschﬁﬁﬁ previdédhdreial Khe eﬁﬁﬂﬁples
azaal kyl ene, oxaal kyl ene or thlaalkylene R5 1,

ahet fritav dessriba e expraRlgBMIRhodimenty Adcge ROt Pameyted t‘h]r“}m the
a§c Bpd¥ the Fl@{rﬁer %Bﬁl:t' mzﬁﬁ:} it %%Héd thatrlﬁé %ie@fﬁ\éﬁ’tlléﬂ tdgether with

het'er ocyc I's hydrogen,
allha Ifdlgmwvm@etamer 9 conhlécred emnaplmylonlsh e'atérthﬁ:gﬁopg/andcﬁpmt of the

ter al k I X
he uéareo lyia nﬁattte% édé%&ﬁlcﬁgg e%lzh%)émgc{:lgm ese! ex%lngpéL.
c@theaé¢mbaimertts Wﬁihin&he §dope ofxmnms mdrenrswﬂbbesqipexénf towire kkilled in
%her enbodl { e conpound ué ted fromn '
at ORI lgno & SREGH{SBLRLS %f& OSSP £ 1 om I n
certai ’ﬂme%'f@ﬁ’ﬂ’% HBRLisls ahd RaSAREM th prepaaRlg@Rdse dothp&indS are
enbodi nent he conpound is selected fromlIn certain

eqithetiavatahle from@nemm@mmphwgs such@s HerAldrelbdherisalConppaay

OO 80 ST R SO (00 0 L

CSJmtimsisdnc $W§mclham; éﬁl—Dfor almprepared by methods well known to a person of

Zér naréyts% li tg 21)( %Hc))( 1ng pr ce ures JTE crméd in sucﬁ re erencé/s as %Eeser
and Fieser’s Reagents for Organic Synthesis, vols. 1-17, John Wiley and Sons, New
York, NY, 1991; Rodd’s Chemistry of Carbon Compounds, vols. 1-5 and supps.,
Elsevier Science Publishers, 1989; Organic Reactions, vols. 1-40, John Wiley and
Sons, New York, NY, 1991; March J.: Advanced Organic Chemistry, 4th ed., John
Wiley and Sons, New York, NY; and Larock: Comprehensive Organic
Transformations, VCH Publishers, New York, 1989.

In most cases, protective groups for the hydroxy groups are introduced and
finally removed. Suitable protective groups are described in Greene et al., Protective
Groups in Organic Synthesis, Second Edition, John Wiley and Sons, New York, 1991.
Other starting materials or early intermediates may be prepared by elaboration of the
materials listed above, for example, by methods well known to a person of ordinary
skill in the art. The starting materials, intermediates, and compounds provided herein
may be isolated and purified using conventional techniques, including precipitation,

filtration, distillation, crystallization, chromatography, and the like. The compounds
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In certain enbodi nents, the conpounds provided herein
have formul a: wherein Al and B are each independently

weedosaizash fr om hal ogen, pseudohal o, nitro, +NHCT/60b%/016677

carboxy and hal oalkyl; and t i and v are each

i ndependently 1 to 3; and the other variables are as

descri bed el sewhere herein. In certain enbodi ments, t

i and vi are each independently 1 or 2. In certain

erﬂ?&?ﬁ’é MaPdcterizbd ir{rgoﬁgccﬁwermonﬁlerﬁétﬁbd& fika 'H?l%l@al c¥ﬁstdr§s and
n certaln enmbodi nents he conpound i's”sel ect

f spectrdseopad methads. abl es are as descri bed el sewhere

h nb
ol cctsaV e iinE ot SRAAM G nsndls FE BBitaliGn of cxemplary.
| soagpandlent |y sel ected from d, F, cyanide, cyanate,

thi ocyanate, selenocy rif 0 zi de,
ni tro AdtFhess ‘Ftlfgr}cmlﬁ$@lem @98@(%@3 (gﬁ%(gt §¥S°P guse of
CRBRYLMISH IETST HropRa grwﬁxtpfa@maﬁmle@saidm‘eada f8ifows:
prepared by standar synthetlc net hods known in the

art, andsar e . Showas:i n generah~ SE rovi ded herein.
The exa at el |OMIdeSCFI gnpl ary
enbodi nment are—ﬂﬁt purport B Ivﬁ1t the scope .

of the cl arw®d subj ect matter. i s ibat ended that the
speci fication, tB ether with the fol | ow ng exanpl es,
be consi dered exenplary only, with {the scope and
spirit aof the claimed subject nattelr miwesang i ndi cat ed
by t heng] ars fat fol low these exanples. O her

enbodi trﬁgbthg sgope of clams herein will be
appar ent phe Zkittet—mt hasa ofi consi deration
of the spetificlltion as describg elhg%The startlng
materials and reagents used in preg g'these
conpounds are either avail able from comnerci a

suppl i; l3i S

(M vl oy 7 plefche sl ORHD G i RS W piped by Burke
Lerwil.Sn J@@})prkurTnaama@tse(wM) 11, 1851-4, as follows:

02N H\ H,N n
/SOz H \soz
N N/
H .

Further compounds provided herein can be prepared by reactions described in

the literature as follows:

iii)

o]
HO
HN OR
— HN OH

NHSO,CHs
NHSO,CH,

See, Roberts ef al., J.O.Chen. (1997) 62, 568-577

iv)
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Synthesis Inc. (Wndham NH) or are prepared by
nmet hods well known to a person of ordinary skill in

wo b@sari4go f ol | ow ng procedures described i n suedT/US2005/016677

references as Fieser and Fieser's Reagents for Organic
Synthesis, vols. 1-17, John Wley and Sons, New York
NY, 1991; Rodd's Chem stry of Carbon Conpounds, vols.
1-5 and supps., Elsevier Science Publishers, 1989;
Organi c Reactlons vols. 1- 40 Joh- 'Ieyoand Sons,
New York, MV \1991; March J. A
Chem sty @ edsociJohn W | ey an
and Lar ock: e‘nprehen3|ve Ciganlg
Publ i shers, New York, 1989. In npbst cases, pro Act i ve
groups for the hydroxy groups are introduced and®o
finall§per Syi r t1igV £ S are
descri %eg’dﬂ?%}é%rgggng 1gtédi)gﬁeﬂﬁ] (g?gf)elgf ﬁyg %rggups in
gani Rhagmacentixiak Codpositidntand Administsagiony | ey and
Sons, W {
early ﬂ%tcé)r %eandstpz(g\%crlread%ege% cat &rﬁrsg@ gsoﬂ'l%fl,ﬁ{aebaaﬁ#lﬁ?lgtrered Intt the |
t foem @i pRarimateuticalst z&depﬁhﬂe/ ﬂa,lts ﬁanved)fanm) irxargahyc dmttgandsamds or
mell known to a .person of ardinar kill the art
TR SHPRARRYIOR At an o8 more s Atk tsally sccaplble SR The
}Qé@ed'?ﬂarﬂﬁé@heallﬁécﬁﬁaﬁ@éﬂltahﬁdnsaﬂﬁgsemdfté WhRH akts Witflin the
conventi onal techni ques, including, preC|p|tat|on
f §cope f sound medigalijndemaang suitable/r 459 pLantagvith the tissues without
PR B o el ebiof, aly e TR DAL AR Buatc with a
ysnnelﬂb bc:mﬁslhak]tasloamampe@mcdi;x@pcmab‘@sdits d WEll lmnvaeni the -

ner al |on hene
b CAGT RS AT EoipaunaEe FReLiqlfiog ang puscaton
JofVhél corﬁﬁtﬁlﬁﬂ fro9ddd h&él,n ot 36fratdlQ by rehesng thbacidiveorbhsic drug
thi onyl chloride for preparing.b nxthlaﬁ zol i.di ne
SSubsNcEYigea sptaplg bagsaracidirespertiyshy atypis? splis dexiyed Hrom organic

b&‘lﬁ@ﬂg@r‘n@ gél@:sz@ltk mcﬂﬁle Soubafl X liffted \dRRE, @ﬂérﬁﬂe

et al kin Transactions (1984) 11, 1
abydfr@bdldwcetate adlpate alginate, citrate, aspartate, benzoate blsulfate

gluconate, fumarate, hydroiodide, lactate, maleate, oxalate, palmitoate, pectinate,
succinate, tartrate, phosphate, glutamate, and bicarbonate. Typical salts derived from
organic or inorganic bases include, but are not limited to lithium, sodium, potassium,
calcium, magnesium, ammonium, monoalkylammonium such as meglumine,
dialkylammonium, trialkylammonium, and tetralkylammonium.

In certain embodiments, the compositions contain a compound provided -
herein that is at least substantially pure. In general “pure” means better than 95%
pure, and “substantially pure” means a compound synthesized such that the
compound, as made as available for consideration into a therapeutic dosage, has only
those impurities that can not readily nor reasonably be removed by conventional
purification processes.

The mode of administration of the pharmaceutical compositions can be oral,

rectal, intravenous, intramuscular, intracisternal, intravaginal, intraperitoneal, bucal,
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Furt her conmpounds provi ded herein can be prepared by
reactions described in the literature as follows: U)

weems/1Rakerts et al., J.O Chen. (1997) 62, 568p&i¥S2005/016677

i v) See, Hughes et al, J. Med.Chem (1957) 18,

1077-1088. D. Pharnmaceutical Conpositions and

Admi ni stration The conpounds provided herein can be

used as such, be adm nistered in the form of

ROBETREHS, '1rﬁﬁkée}ha?%§§a@t(ﬁ‘ %gﬂca? a’ll"ﬂécdiiﬁd'o'sﬂl%gs éefnocﬁgo be dehvered at
i norgani c or organi c acl ds, used in conbinatio

whe rergen sitethrough e cpthatenan énftacerehbry stent @ptbiaradevice composed of

N
s lichite® ¢b amibodlies] Gidintavidin cérapleeesf ard the Bké. (Desapd fotins for

with.t t.i ssues w t hout .undue toxi.cit irritation,
a‘PP‘é‘i‘lg“gﬂ“‘P%t&aé’BH%a compoundProviged herginy inglide pRHERSTIAYbe

VdihttheRtslaBa $HARRLsE ThE @@tﬁdetc/ofﬂpéknd BlniQed WRIARF SBHE UbhBRdrlsWvith
acceptable salts are well known in the art. The salts
cephabragsubesdly agceptablecqarries and any wpeAedpresareatives, Affers or
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tﬂﬂy%'cf‘ X trit]‘rlm trlllle lecr:gpeart]soun re%liclé}ljlu%gnggl?tl. Lﬁ?e total daily dose of the
compounds provided herein may range from about 0.0001 to about 1000 mg/kg/day.

For purposes of oral administration, doses can be in the range from about 0.001 to
about 5 mg/kg/day. If desired, the effective daily dose can be divided into multiple
doses for purposes of administration; consequently, single dose compositions may
contain such amounts or submultiples thereof to make up the daily dose. The specific
therapeutically effective dose level for any particular patient will depend upon a
variety of factors including the disorder being treated and the severity of the disorder;
medical history of the patient, activity of the specific compound employed; the
specific composition employed, age, body weight, general health, sex and diet of the
patient, the time of administration, route of administration, the duration of the
treatment, rate of excretion of the specific compound employed, drugs used in
combination or coincidental with the specific compound employed; and the like.

The compounds provided can be formulated together with one or more non-

toxic pharmaceutically acceptable diluents, carriers, adjuvants, and antibacterial and
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In certain enbodi nents, the conpositions contain a
conpound provided herein that is at |east

wenpstianasy al |y pure. In general "pure" neans bett/882005/016677

than 95% pure, and "substantially pure" neans a
conmpound synt hesi zed such that the conpound, as made
as avail able for consideration into a therapeutic
dosage, has only those inpurities that can not readily
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conpoun onpositions of the provided wll be
ddbieddd 1wyctglp\l§ orgapis pgiersguch as ethyl oleate and suitable mixtures thereof.

These compositions can also contain adjuvants such as preserving, wetting,
emulsifying, and dispensing agents. Suspensions, in addition to the active
compounds, may contain suspending agents such as ethoxylated isostearyl alcohols,
polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum
‘metahydroxide, bentonite, agar-agar and tragacanth, or mixtures of these substances.
The compounds provided herein can also be administered by injection or
infusion, either subcutaneously or intravenously, or intramuscularly, or intrasternélly, 4
or intranasally, or by infusion techniques in the form of sterile injectable or
oleaginous suspension. The compound may be in the form of a sterile injectable
aqueous or oleaginous suspensions. These suspensions may be formulated according
to the known art using suitable dispersing of wetting agents and suspending agents

that have been described above. The sterile injectable preparation may also be a
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physician within the scope of sound nedical judgnent.
The total daily dose of the conpounds provided herein

woreoosnezage from about 0.0001 to about 1000 ng/k@r/Usz005/016677

For purposes of oral admnistration, doses can be in
the range from about 0.001 to about 5 ng/kg/day. If
desired, the effective daily dose can be divided into
nultiple doses for purposes of adm nistration;
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sorption
SOlld dosage forms for oral administration include capsules, tablets, pills,

powders and granules. In such solid dosage forms, the active compound may be
mixed with at least one inert, pharmaceutically acceptable excipient or carrier, such as
sodium citrate or dicalcium phosphate and/or (a) fillers or extenders such as starches,
lactose, sucrose, glucose, mannitol and silicic acid; (b) binders such as
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia;
(c) humectants such as glycerol; (d) disintegrating agents such as agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain silicates and sodium
carbonate; (e) solution retarding agents such as paraffin; (f) absorption accelerators
such as quaternary ammonium compounds; (g) wetting agents such as cetyl alcohol

and glycerol monostearate; (h) absorbents such as kaolin and bentonite clay and (i)
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I nj ect abl e pharnmaceutical formcan be achieved by the
use of absorption delaying agents such as al um num

wWopedixasy ate or gelatin. The conpound provi deRCTes®05016677

can be administered enterally or parenterally in solid
or liquid forns. Conpositions suitable for parentera

i njection may conprise physiol ogically acceptabl e,

i sotonic sterile aqueous or nonaqueous sol utions,
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T grample, yragnesiyp seargiegir stearis acid epaler Thetaplets may be
LaroRtHd antﬁgy f'Hay bETRAEH Emo%qgcﬂﬁlﬁfﬁlegto delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action over a
longer period. For example, a time delay material such as glycerol monostearate or
glycerol distearate may be employed. Formulations for oral use may also be presented
as hard gelatin capsules wherein the compound is mixed with an inert solid diluent,
for example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin
capsules wherein the active ingredient is mixed with water or an oil medium, for
example, peanut oil, liquid paraffin or olive oil.
Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups and elixirs. In addition to the
active compounds, the liquid dosage forms may contain inert diluents commonly used

in the art such as, for example, water or other solvents, solubilizing agents and
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vehi cl es and sol vents that may be enpl oyed are water,
Ri nger's solution and isotonic sodi umchloride

waeolostiizagg hi addition, sterile, fixed oils areCcT/US2005/016677

conventional ly enployed as a solvent or suspending
medi um For this purpose any bland fixed oils may be
conventional ly enpl oyed including synthetic nono- or
di gl ycerides. In addition fatty acids such as oleic
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sucrose, glucose, mannitol and silicic acid; (b)

baciiscand adgitol gghydrides, for example, polyethylene sorbitan monooleate. The
aqueous suspensions may also contain one or more preservatives, for example, ethyl
or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring
agents, or one or more sweetening agents, such as sucrose or saccharin.

Qily suspensions may be formulated by suspending the compound in a
vegetable oil, for example arachis oil, olive oil, sesame oil, or coconut oil or in a
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents, such
as those set forth below, and flavoring agents may be added to provide a palatable
oral preparation. These compositions may be preserved by the addition of an
antioxidant such as ascorbic acid. Dispersible powders and granules suitable for

preparation of an aqueous suspension by the addition of water provide the active

ingredient in admixture with a dispersing or wetting agent, a suspending agent and
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such as agar-agar, calcium carbonate, potato or

tapi oca starch, alginic acid, certain silicates and
sodi um carbonate; (e) solution retardi ng agents such
as paraffin; (f) absorption accelerators such as
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within a container that is labeled or accompanied by a label indicating the intended
method of treatment, such as the treatment of an amyloid disease, for example an
amyloidosis such as Alzheimer’s disease or a disease associated with a-
synuclein/NAC fibril formation such as Parkinson’s disease. Compositions for rectal
or vaginal administration are preferably suppositories which can be prepared by .
mixing the compounds provided herein with suitable non-irritating excipients or
carriers such as cocoa butter, polyethylene glycol or a suppository wax which are solid
at room temperature but liquid at body temperature and therefore melt in the rectum or
vaginal cavity and release the active compound.

Compounds provided herein can also be administered in the form of

liposomes. Methods to form liposomes are known in the art (Prescott, Ed., Methods in
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agents, for exanple, magnesium stearate or stearic
acid or tale. The tablets may be uncoated or they may

wheoososdsedl by known techni ques to del ay di si nteBgr/asz05016677

and absorption in the gastrointestinal tract and
t hereby provide a sustained action over a |onger
period. For exanple, a tine delay material such as
gl ycerol nonostearate or glycerol distearate may be
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Association and Pergamon Press), which is incorporated herein by reference.

The compounds provided herein, or pharmaceutically acceptable derivatives
thereof, may also be formulated to be targeted to a particular tissue, receptor, or other
area of the body of the subject to be treated. Many such targeting methods are well
known to those of skill in the art. All such 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.

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
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afoe ﬁbatnﬁn@pﬁpﬁﬂdnmg amghsrhti@nad@ne onnofmslymptoms of amy101d051s and
preservatives. Suitable dispersing or wetting agents
ﬁﬂu§ﬁ§ﬁ@ﬁﬂﬁﬁg agents are exenplified by those al ready
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sweet eni ng, flavoring and agents, may al so be present.
TPrskeging watedsls forowe deppckegieg phammgoextienh prastupts aretvelf kgromm to

otfhoé%I clf’ skl iN@teSre. See, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and

5,033,252. Examples of pharmaceutical packaging materials include, but are not
limited to, blister packs, bottles, tubes, inhalers, pumps, bags, vials, containers,
syringes, bottles, and any packaging material suitable for a selected formulation and
intended mode of administration and treatment. A wide array of formulations of the
compounds and compositions provided herein are contemplated as are a variety of
treatments for amyloidosis and synuclein diseases.

Sustained Release Formulations

Also provided are sustained release formulations to deliver the compounds to -
the desired target (i.e. brain or systemic organs) at high circulating levels (between 10°
% and 10™* M). In a certain embodiment for the treatment of Alzheimer’s or Parkinson’s

disease, the circulating levels of the compounds is maintained up to 10”7 M. The levels
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enul sions. The oily phase may be a vegetable oil, for
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with the pharmaceutical compositions provided herein. Thi1s, single unit dosage forms.
suitable for oral administration, such as, but not limited to, tablets, capsules, gelcaps,
caplets, powders and the like, that are adapted for sustained release are contemplated
herein.

In one embodiment, the sustained release formulation contains active
compound such as, but not limited to, microcrystalline cellulose, maltodextrin,
ethylcellulose, and magnesium stearate. As described above, all known methods for
encapsulation which are compatible with properties of the disclosed compounds are
contemplated herein. The sustained release formulation is encapsulated by coating
particles or granules of the pharmaceutical compositions provided herein with varying
thickness of slowly soluble polymers or by microencapsulation. In one embodiment,

the sustained release formulation is encapsulated with a coating material of varying
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at roomtenperature but liquid at body tenperature and
therefore nelt in the rectumor vaginal cavity and
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used herein represents those prodrugs,of the compounds
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hiée eeatingyWhen gtbsigaigal amounts of plasticizer are used, the sustained release

capacity of the coating diminishes. Thus, the thickness of the coating may be increased
slightly to make up for an increase in the amount of plasticizer. Generally, the
plasticizer in such an embodiment will be present in an amount of about 15 to 30 % of
the sustained release material in the coating, in one embodiment 20 to 25 %, and the
amount of coating will be from 10 to 25% of the weight of the active material, andin
another embodiment, 15 to 20 % of the weight of active material. Any conventional
pharmaceutically acceptable plasticizer may be incorporated into the coating.

The compounds provided herein can be formulated as a sustained and/or timed
release formulation. All sustained release pharmaceutical products have a common
goal of improving drug therapy over that achieved by their non-sustained counterparts.
Ideally, the use of an optimally designed sustained release preparation in medical

treatment is characterized by a minimum of drug substance being employed to cure or
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The conpounds provi ded herein, or pharmaceutically
acceptabl e derivatives thereof, may al so be fornul at ed

WO 0008213489 geted to a particular tissue, receptPCT/US005/016677

ot her area of the body of the subject to be treated.
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OforBii@te@las BRHtD1ISY FaMaREBowdera bt/ disréle siigropdtticles that can be readily
formulated in liquid form. The sustained release powder comprises particles
containing an active ingredient and optionally, an excipient with at least one non-toxic
polymer. |
The powder can be dispersed or suspended in a liquid vehicle and will
maintain its sustained release characteristics for a useful period of time. These
dispersions or suspensions have both chemical stability and stability in terms of
dissolution rate. The powder may contain an excipient comprising a polymer, which
may be soluble, insoluble, permeable, impermeable, or biodegradable. The polymers
may be polymers or copolymers. The polymer may be a natural or synthetic polymer.
Natural polymers include polypeptides (e.g., zein), polysaccharides (e.g., cellulose), |
and alginic acid. Representative synthetic polymers include those described, but not
limited to, those described in column 3, lines 33-45 of U.S. Patent No. 5,354,556,

which is incorporated by reference in its entirety. Particularly suitable polymers
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implant, which must be biocompatible and nontoxic, include but are not limited to
hydrogels, silicones, polyethylenes, ethylene-vinyl acetate copolymers, or
biodegradable polymers.
E. Evaluation of the activity of the compounds

The biological activity of the compounds provided herein as

disruptors/inhibitors of Alzheimer’s disease f-amyloid protein (Ap) fibrils, type 2
diabetes IAPP fibrils and Parkinson’s disease NAC fibrils was assessed by
determining the efficacy of the compounds to cause a disassembly/disruption of pre-
formed amyloid fibrils of Alzheimer’s disease (i.e. consisting of AP 1-42 fibrils),
IAPP fibrils and Parkinson’s disease NAC fibrils. In one study, Thioflavin T
fluorometry was used to determine the effects of the compounds, and of EDTA (as a
negative control). In this assay Thioflavin T binds specifically to fibrillar amyloid,

and this binding produces a fluorescence enhancement at 485 nm that is directly .
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wea0s/1138ch sustai ned and/ or tined rel ease forpali/asioosei6677

may be nmade by sustained rel ease neans of delivery
devices that are well known to those of ordinary skil
in the art, such as those described in US Patent Nos.
3,845, 770; 3,916,899; 3,536,809; 3, 598, 123;

e
5h7 3R0E86f fibtils prisent] Nekiret sl, 65 hvesh 651184-42@,H991; Levine III,

AIRR b A0 Tols bl P Bim L8 B R Bibhcfe

I dibraptich (ﬁfA[DD-QZ QfvefTi ifs bndnhedicafoin, Weasconfxdbdds, ddidyg,
for exanple, drox %ag%l met hyI cel | ul ose, ot her

pBYQliiRe ﬂ?‘FBlfSFIOE RS-k Westerpblating methadss, osmoti ¢

Syst enf thdWhideblr8y GihdngakdaPdv> abmt? bR BivEh ﬁ:lsﬁc%mpound to alter
| i posones, mcrospheres, or I ke, Suitab

Sueylok8 1461 Berde TAGPIADHE PONS Ol itinglodong red e
| Quhifed? i i< GRS AAE TABP D BENRRS Blrls alisc O

y se use w’t arnaceu
canmypoands voers ingubatedifod 3 kleysednd. th&hmuum ifiltgted throi:gh 0.2 age

for sui tabl e ral .. adp ni.st. ch as

o i i of A b EERE Pt N fdE R e fier
PRNCBES Qi btatdddoll dwiag stalhdig ke ﬁlﬂéiﬁhﬂﬁc&iyb 6l A fedr BFystopriate
rel ease are_contenpl ated herein. In one enbqdi nent,

t weshingeaf shefdlgeryasy dewarine i thy Gengemed enlernthe filter ipdhe presence
Eﬁﬁﬁosgﬁ*ﬁ%’%ﬁ% gwed Eb%e bo $ Rd SEa%mgthgﬁ]@ﬁﬂﬂotenﬁm

trin, cel | ul ose nesi um
sthe absghee. of Alse @stsompberdl) a«taewhcaaw okthovast comipound’ Sfabuhty to

i bl .1 h
G LRIV ) ARG ERERAL Pt By P Bl Shpg o
sarNACHRdls el ease fornul ation i s encapsul at ed by

coating particles or granules of the pharmaceutical
Brposiembinatigh theraRY herein with varying

In another embodiment, the compounds may be administered in combination, or
sequentially, with another therapeutic agent. Such other therapeutic agents include thosé
known for treatment, prevention, or amelioration of one or more symptoms of amyloidosis and
synuclein diseases . Such therapeutic agents include, but are not limited to, donepezil
hydrochloride (Aracept), rivastigmine tartrate (Exelon), tacrine hydrochlonde (Cognex) and
galantamme hydrobromide (Reminyl).

G. Methods of use of the compounds and compositions
The compounds and compositions provided herein are useful in methods of
treatment, prevention, or amelioration of one or more symptoms of amyloid diseases
or disorders, including but not limited to diseases associated with the formation,
deposition, accumulation, or persistence of amyloid fibrils diseases associated with the
formation, deposition, accumulation, or persistence of amyloid fibrils. In one
embodiment, the fibrils of an amyloid protein are selected from the group of A

amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyloid, a;-microglobulin
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prevented or whose symptoms are ameliorated by the compounds and compositions
provided herein include, but are not limited to diseases associated with the formation,
deposition, accumulation, or persistence of synuclein fibrils, including a-synuclein
fibrils. In certain embodiments, such diseases include Parkinson’s disease, familial
Parkinson’s disease, Lewy body disease, the Lewy body variant of Alzheimer’s
disease, dementia with Lewy bodies, multiple system atrophy, and the Parkinsonism-
dementia complex of Guam.

The following non-limiting Examples are given by way of illustration only

and are not considered a limitation of the subject matter, many apparent variations of

which are possible without departing from the spirit or scope thereof.
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t he sustained release material in the coating, in one
enbodi nrent 20 to 25 % and the anobunt of coating w ||

wheoosnoysd0 to 25% of the wei ght of the acti vePCT/US2005/016677

material, and in another enbodinent, 15 to 20 % of the
wei ght of active material. Any conventional

phar maceutical ly acceptabl e plasticizer may be

i ncorporated into the coating. The conpounds provi ded
hﬁm ? be formul ated as a sustained and/or tined
rel'ease tornul ation. Al sustained rel ease
pGeneraCExperiméntph Prdgedirehiave a common goal of

i mprovj dr th r over that achieved, by their .
o VAT Sttt R P ush Ly RS FergiEd b2ty Sigporation a
ORfnbé&ratute¥ uf €539 meiercﬁ Uikit2aN 60! 200 40RARH) HEB3 1A, W@Qude& for silica
medi cal treatment is characterized by a m ni num of

el fasbishromarespbisi T whianipd gut using erclo PEemlestilsfoiipmEiesclgel
It 'f?ﬂ mﬁﬂ‘é@&‘&ﬁﬁ? E'“b?nh ﬁ{eﬂgg glé)gkn 21? & val%ﬂlm s?lutlchn (1%

Rtk
fornidf’at i ons may | ncI ext Y
cvzmnhns 1104 Hi50, 1) EtQid)) aed heleamggMaﬁs gRoTaciere molrd&)l on a Kratos

BSeAERSruPtn SRm 8%F, 00 el i5magd 8o SOTNIE e

OzﬁﬁieIZSer BNHR Fo PP CUnedri MG A 50091 IVCER -390 GPed@fometers.
bl ood | evel s of the conposition, and thus can affect

t Glerpigal shifsnare gisendn gpmedr the d scalypefersnsedhioribel solugns peaks

f ! |
LB AN P9 B Qi RSB EAhP Bl Yo
pppanpt OH;PDoat BcHsartd@Dgl@Biat 891 0tpper. apeuti ¢ ef f ect, and
céﬁggﬁl ly.and continually rel ease of other amount s of

offiie8S: o mmintain this |evel of therapeutic

ef f ect TV fal iR aENPECAQdipRfht shsRted d MEWRLero©7 DRsutbgampler,
mai ntain this constant Ievel in the bod t he

t 0 iR et cQsiolEn iand 8 4RTI SV delester eandw ed by Qs software
des %%‘?h(fcpf rQnEta Watre?stﬁﬁﬁ%sa ek, 6’(@@11@1‘&?ar¥d"@0ntroller Ig}md ad90

conposi tidn bei ng net abol |z and creted from
bU&’ydetm c@msrohlcmbijmrmge softwane fac miethediIn §m@g]ee Mtere

t Iy various nd IE
Xruémgélﬁzyngy seml']ft)repamor éJ (P phyS) o ogl cglll&_k S
congli I1 OG)A?,FTBS(D( 4 6aipY Wit guard column (Phonomenex SecurityGuard
cartridge containing a C18 ODS 4 x 3 mm, 5 mm column) fitted at 30°C. Samples
(5 mL) were analysed using a mobile phase flow rate of 5.0 mL/min, with UV

detection at 280 nm.

Solvent A - CH;CN
Solvent B — H,O containing 0.1 % TFA

Method 1
Time (minutes) solvent A solvent B
0 11 89
20 11 89
30 100 0
31 11 89
40 11 89
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Preparations for oral adm nistration may be suitably
formul ated to give controlled release of the active

w@oossawage | n one enbodi nent, the conmpounds arBCT/US2005/016677

formul ated as controlled rel ease powders of discrete
m croparticles that can be readily fornmulated in
liquid form The sustained rel ease powder conprises
particles containing an active ingredient and
optionally, an excipient with at | east one non-toxic
pol yner. The powder can be dispersed or suspended in a
['i qui cHFeh MetieoddomEdrhposadnDELH00 51 {Bsl &ttﬁntghiD(BdOfrleBe)ase

char ac rls for. a useful _peri.od of  t] Th
di speri a’&& 3§8§§5‘é‘1‘¥§% i %Qﬁ%c%kb‘flﬂ with Omm dimensions.
Stiebiuh kitné i85 267 Afthdidst Thé Mobi®d ms@fncﬂlu&@m)%e@ﬂnﬁlewh

The ovvder may contain an eXCIJJI ent conpri sl ng

dbO%éFrFA wrd & distijled avatep Mith10:05% REH} ABirans \pslélmé%ileﬂé

% ners may be
p%n@gab%fgdlggpolﬁff&e%ﬁg{ %Ié)ﬁgd g%/ )-‘E?rg?lp%éé be a natural
or synthetic polyner. hbturEkammkyhers i ncl ude

L W NI T m—

ﬂiﬂﬂfﬁfﬁlsb%feblﬂﬂtbhgw okmccnped but not linited to,
t hose described in columm 3, lines 33-45 of U. S

Pat ent No. 5, 354,556, which is incorporated by
reference gn itg—sntirety. Particularly Sfttable

[ @ wdesc—r—l—bedout \ | imted—0
those dessot becsd col urm 3, li gut® 4, line 8
of U S. Patent No. 5,354,556 mhlch is I ncor por at ed by
reference in its entirety. The sustained rel ease

conposi tions pro |de% hereln nay be fornulateo for
i on, by intr @ (}
for subqgﬁan us _Ai ssk
S Uy

i es and transder evi¥es.7In one
enbo , intramuscul ar injecti e fornulated as
alfe€ous”or oil suspensions. |nMaf agueous suspensi on,
the sustained rel ease effect is due to, in part, a
reduction in

MeO,SHN N d MeO,SHN N OH
H H
MeO HO

Formation of the methanesulfonylamine derivative of the amide DC-0051 was

carried out by initial formation of the known 3-nitro-4-methoxybenzoic acid, then
formation of the anilide of with 3,4-methylenedioxyaniline which gave 3-nitro-4-
methoxy-amide. Catalytic reduction followed by immediate mesylation gave the
mesylamine which was demethylated simply by reaction with borontribromide to give
3-methanesulfonylamino-4-hydroxybenzoic acid 3,4-dihydroxyanilide (DC-0051-S1;
also referred to as DC-0051-CB)).
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solubility of the active conpound upon conpl exation or
a decrease in dissolution rate. A simlar approach is

wo adoeni3ass h oi | suspensi ons and sol uti ons, whepPe€r/nS1008016677

rel ease rate of an active conmpound is determ ned by
partitioning of the active conpound out of the oi
into the surroundi ng aqueous nedium Only active
conmpounds mhich are oil soluble and have the desired

partit ? %eetflb%;lieﬁﬁo@ gldsw table. O ls that may |

be use ranus I'njection include, but are
not |iTa4d msipdsnmonsﬁ panisic alid @@) naacetbashydnide £29, mlalam‘tmwas

b : tt d il. Ah l.y d
Foie SPPuragodenTOERg (e FRpER et et af Hetn FaF Sl T
Odbﬁ{e tB @6dr@ etnpRtatiire "MBer §t&§H fo8 30 HMtERYhe infix Mi@SwEs purddonto
neric device subcut aneously

npl ant a drug- beari n po
dee (WO\mi) prslthe et s@agfwm%gﬁlterﬁbofédhwashﬁﬁw@mmre irgegld
[ 5l oIk be bi oconpati bl e and
Hgﬁgggﬁggtﬁgg?ude(%b are ‘not linmted to hydrogels,
sHINMBr(é@Ds)p@D)/&ﬂHﬂ éhds] 2Hezh gl 29r(@-Hiiddy ) 2a88e)af/édl (1 H, d,J -

C |odegradable pol ymers. E. Eval uation
@Rﬁﬁé |@9¥ ‘of the conpounds The bi ol ogi cal

acti viBy 3M1ttd:e-manpgtmdmpraem ﬂédn&hybnGdIBSyamhde
di sruptors/inhibjtars of zheinmer's
pr ot ei‘h SYSRESIN pils- 4 o’zybap%fe%%%& dppngh lsw "ﬁogﬁa(lo

Ral) ki3 $efle P atdb B8EHE oMW ¥ouk | ’hfe' sbﬁzeﬁ@%e?@&m@(ﬂmb\)écuo to glve the
determ ning the efficacy of the conpounds to cause

dicichedderidsl ay/advlswphqi,dﬁudf was redissol yaddn drjdighlerometang (;20 ml)
42
Png % PRSI BE il ORR fnlt 3 P BONBLAMLARIAL (CB) A2
bdichlomntethaoa € mi)vehs added drbpwerse. [The nfikmoy wasdeft yut wam used
to deternyn he effects f the co d, of ., EDTA
(Bb SR 34 hogshirtore SihigfimeHARLaY TR e Pidppepope deid (1
b 8¢ n$ PRIded bedihle Yrécipifatdfiltdrbdbrany hakitkd vaRtwhier & give 3-

blndln groduces a fluorescence enhancenent at 485 nm

tHEe-4r@eypx dentyipref drd-metlenegox yilided brf? 2o 2%)-bri | s
PEERRIR -(CDS.HPH95 (112 bs! NahHes38Nas; 4 heugy, 81801 H, dd, J 2,

8Hz), 7.63 (1 H, d, J 2Hz), 7.62 (1 H, d, J 8Hz), 7.35 (1 H, dd, J 2, 8Hz), 6.96 (1 H,
d, J 8Hz), 6.15 (2H, s) and 4.22 (3H, s).

C) 3-methanesulfonylamino-4-methoxybenzoic acid 3,4-
methylenedioxyanilide.

A suspension of 3-Nitro-4-methoxybenzoic acid 3,4-methylenedioxyanilide .
(0.44 g) in methanol (20 ml) with formic acid (1 ml) was stirred under hydrogen
with palladium hydroxide on carbon (10%, 200 mg) for 5 hours. The mixture was
filtered through cotton wool and the solvents removed In vacuo. Purification by
column chromatography over silica gel eluting with 20 to 100% ethyl acetate in
dichloromethane gave the pure amine (270 mg, 68%). This was immediately
dissolved in pyridine (5 ml) and methanesulfonyl chloride (0.2 ml) added dropWise, }
then the mixture left at room temperature overnight. Hydrochloric acid (1 M, 100

ml) and ethyl acetate (100 ml) were added, then the organic layer dried and
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the amount of fibrils present (Naki et al, Lab.
I nvest. 65: 104-1 10, 1991 ; Levine Il1l, Protein Sci.

WQ@2008413489, 1993; Anyloid: Int. J. Exp. din. Peawestons/016677

2:1-6, 1995). The disruption of Ab 1-42, even in its
mononeric form was confirmed by a study involving the
use of SDS-PAGE and Western blotting nethods. In the
Congo red binding assay the ability of a given test

C . ,

f%ﬁ‘%@g 6{1 9@&'&? g q?{é %ug é@ﬁu& ¢1§'s{6gﬁ‘5h$ 8Jrﬁggﬂoromethane

CgaaBi—rﬁéth&esﬁlfnﬂylun&na—ésmytho%eﬁzd@ adid Br4| insthyleA@Joxyanilide as

fibril o i b s and test conpounds were
Q‘LPD%W%EIS *d‘g;)% and then vacuumfiltered through

all%l\@»fﬂl"’(((flb 5@@)96@@1 BlmeIFNHPf8 mszb(11H4a J‘?.lbi)l, r7$7 (MPPbs NH)
fibrils or

quhtl Haddd % §HFb\7(A5r§g(1§i é1| J@H@) 8f22t(I11é'I fd|d| {%srgl@ﬁ)t ?121 (1 H,d, ]
t
CaRAPO S oA 0, MBSy 9L

I'6r on the filter in
t he prlb)séfMethahestﬂﬁ)nymncdnlnalmdyl(emlmamw,ﬁo t he

AR hp T P0G L1 % A Aol G (linh 159,48, 112

t Zsst conpound s ability to dimnish/alter the anount
of aggregated and con

gaphi | 1-42 fibril
{1 br TS QrirgdsoppasH R o1 Spme b i Aepefbynzoic acid

ang@ihah 1@:5?&199@9@[1& (1tobengaqmguoﬁ§cwyo he) @ﬂd@rﬁﬁt%géhe\das
| n COIT’OI nat 1 on, Zssaguentl al anot her

t mpdpewmtubr@g@m (0.25mbrthen ﬁ@rlng ia.@rtaxpgqu{qr@ fygfbert29 hours.
| 101%*}1%9(?1 (Ff)‘gﬁ% 8@%\3@&{ &"reﬁxﬁgﬂhéﬁﬂ% 'sol%rﬁ @g&;dr?@d gp{;acuo toa

iorafion one or nor tons
avidurisy oflt ndj thisov ssaapaased. 2 ﬁummmtse Papﬁuattloo bagpeysteéllsatlon from
i ncl ud limted e2|I

L Da T ears e magn A bR RROSE pida 4

(cﬁh?{h@ﬂ))amﬁcﬁ:QDG(l)@S hoadn g&:h oJ 4736) z(sq‘aamms)vnaayhals
gal ant am ne dr obr om }_[
oH NMR (é%ﬁﬁ&éh% 6&&&%%&@2& 912?)%]3 bs, NH) 8 03 ( H d J 2Hz), 8.02

(1 H, bs, OH), 7.91 (1 H, bs, OH), 7.76 (1 H, dd, J 2, 8Hz), 7.75 (1 H, bs, OH), 7.49
(1 H, d, J 2Hz), 7.10 (1 H, dd, J 2, 8Hz), 7.09 (1 H, d, J 8Hz), 6.79 (1 H, d, J 8Hz)
and 3.05 (3H, s).

M/z 337 (M -H), 100%).

Hplc (method 1) 21.1 min.

68



10

15

20

The conpounds and conpositions provided herein are
useful in nethods of treatnent, prevention, or

w@oebiiousd i on of one or nore synptons of anyl oPdr/US2005/016677

di seases or disorders, including but not limted to
di seases associated with the formation, deposition,
accunul ati on, or persistence of anyloid fibrils

di seases associated with the formation, deposition,

accunul ati on, or persi st e:ﬂgm?)i Ayl oi d fibrils. Ln
one enbodinent, the fibril'§ of an anmyloid protein are

%qurm-zf-mmdlhalllgmglqmnb-mm GﬂWgﬂrdxypAAnﬁmehmmndeAL
i.d,. ..l APP id, P id,
%?’Iéf'ééf @B ﬂﬁ:‘%%g&f?@r@{’ﬁ/r etin, preal bumn,

and procal % ton| n. In certaid meo nts, the fibrils
of gn am 01'd pr ot ei g.are *ﬁnd | APP anyl oi d.
In c® m;omnts cHMmO nd$ afd Conpositions
pr & ded=Herei n are r treatnent, prevention, or
anel i orati on of one o’r nore synpt ons of di seases

i ncluding, but not limted to Al zhei msr S di sease,

Down' s sygd ementia pugilistiga pI e system
at,lph ng’: body nyqgbt osi s, ] h e t
cer eyt al hae With anyl 0|sNof he® Dutch

t yRes D ermn Pick di seasg, oLarRe~C cerebral b-anyl oi d
angi opat hy, denentia assocfated with cortical basal
degeneration, the anyloidosis of type 2 diabetes, the
anyl oi dosi s of chronic i nfd anp#é M the anyl oi dosi s
of malignancy and Fam |J al l\/brranean Fever, the
anyl oi dosis of multip eNond and' B- cel | dyscr asi as,
the anyl oi dosi sy of . \hept i on di seases,

Creut zf el dt - Jakob di sease Ger st mann- St r aussl er
syndr dfoemnationrofithe amh@nfé-md:ﬂmyamitrohedm acichwﬁol;ﬂ-at ed

it t | d
P DR e S B los S e REDH B Sethe  and
t Ky@roxBnstioh thuswed @smfddﬁteeﬁeswaﬁdh Q0EOE FricarhiteThis.wak N

certain enbodi nents, the di seases are Al zheiner's

cHegsthylated by ggpsiommigh berpiribyomide o give dtlydew4r e net hods
{ QethiHabuMohylHhinB NV Gih Rir &&Eb@l&%eﬁéﬂﬁﬁé (D03 1-S8; also referred to

formation,” method$’to 1 It or prevent
aaSQG‘QQél-BlD)J NAC fibril growth, and nethods

A) 3-Methoxy-4-nitro-N-(3,4-methylenedioxyphenyl)benzamide

A suspension of 3-methoxy-4-nitrobenzoic acid (0.5 g) in thionyl chloride (10 ml)
was heated at reflux for one hour. The solvents were removed in vacuo to give the acid
chloride as a white solid. The acid chloride was dissolved in dry dichloromethane (10 ml)
and a mixture of pyridine (0.5 ml) and 3,4-methylenedioxyaniline (0.4 g) in
dichloromethane (5 ml) was added dropwise. The mixture was left at room temperature for -
24 hours, then dichloromethane (50 ml) and hydrochloric acid (1 M, 50 ml) added and the
precipitate filtered off and washed with water to give 3-Methoxy-4-nitro-N-(3,4-
methylenedioxyphenyl)benzamide (0.43 g, 54%).

'"H NMR ((CD3)>CO) 9.79 (1 H, bs, NH), 8.03 (1 H, d, ] 8Hz), 7.98 (1 H, d, ] 2Hz), 7.78
(1H,dd,J2,8Hz),7.63 (1 H,d,J2Hz), 7.32 (1 H, dd, J 2, SHz), 6.93 (1 H, d, J SHz), 6.11
(2H, s) and 4.17 (3H, 5). -
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to cause di sassenbly, disruption, and/or
di saggregation of prefornmed a- synuclein/NAC fibrils

wapahsaizgnucl ei n/ NAC- associ at ed protei n deposi PET/UEI005/016677

certain enbodi nents, the synuclein di seases or
synucl ei nopat hies treated, prevented or whose synptons
are aneliorated by the conpounds and conpositions
provided herein include, but are not limted to

di sea at| Ong&ggg_ﬁgth%gsnlf(; rﬂnfl&-'ﬂaﬁ'&” deposi ti on,

accunmu persistence o tclein fibrils,
i methykdnedjoxypbenyl)depzamife.bri |l s. I n certai n enbodi ment S,

Par ki s Spgnin SEEMEIRApNRRA T g indl RGBT ph B drBigpige 100
viag) it fiettahol AL 0ZB waestingd dhdee Rgkoged @/t Philadiund dritattonyl10%, 50

bodi es, nultiple system atrophy, and the
PREX Phisgb‘?ﬂugsrrderrentl a conpl ex of Guam The follow ng

MR- sbivBhts WaE rERARR IR 18 gk ¥ SR WARUNE YhEksidile Whaurs%wéa%

only and are not considered a [imtation of the

smyidine (0-rend raad coalrdriy 0% pyhanerathapesulfanyl ehlgridsf(Oml) Wascdded, the

B

shilwehydsoohiorie acd €li0inhl] EM) bt chct&orumethamdwemadded, ﬂrcwv@dlc tayer
rotar oratlon er at to,35. Mer . .
PRk SHRd B e Gt ap Vil OV SR i Piifcation
Sty doﬁﬁhrg@]korﬁ E%%hy B BBt DL élﬁtﬁﬁg mﬂcﬁcm&smaaﬁe icEilaifi ethyl
usi ng |.asti kf 0| I en Kiesel gel 60 F254, first

vacgfafm(@ SIQQ‘V%%VH 3dwmp>qya¥meﬂlawaﬂfon Mi pping in a
Ve Heihs}leﬁ&h&k&g&ﬁyl§bma\ﬁ& (65 Ssl/éf’g's'%%e iJigEt O, and

healng Va ra were re ord n a Kratos Ms-80

i Hsl‘ﬂlvmlféfﬁibs)z(]ﬂh)ﬁ Ribth baNHat8. 1351 Hybs, D)t oh @Y dak 2Hx,07.72 (1

i) B0bby SsB0 Sl 267 bt e L 202 B

angd, gBHep6b@(2era),®07(3mEs)chneease3H &f. erenced to the
sol vent, peaks CHO 3 at 7,25 and CDQ 3 77.
( CH3) -Hydgpoxy=4- %@av%?@mp-&@ 45dlhydroxyphenyl) benzamlde

(DC0051-S8).

To a stirred suspension of 3-Methoxy-4-methanesulfonylamino-N-(3,4-
methylenedioxyphenyl)benzamide (200 mg) in dry CH,Cl, (20 ml) under nitrogen, was
added boron tribromide (0.3 ml) then stirring continued for a further 20 hours. Methanol (50
ml) was added carefully, then the solvent evaporated in vacuo to a volume of 1 ml, this was
repeated 2 more times. Purification by column chromatography over silica gel eluting with
chloroform containing methanol (10-20%) gave 3-Hydroxy-4-methanesulfonylamino-N-
(3,4-dihydroxyphenyl)benzamide (DC51-DB) (65 mg, 34%) as pale brown crystals.

'H NMR (CD;0D) 7.45 (‘H,d, ] 8Hz), 7.40 (1 H, d, ] 2Hz), 7.36 (1 H, dd, J 2, 8Hz), 7.20
('H, d, J 2Hz), 6.88 (1 H, dd, J 2, 8Hz), 6.73 (1 H, d, J 8Hz) and 2,98 (3H, s).

M/z 337 (M -H)’, 100%)

Hplc (method 1) 29.2 min.
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ppm or CH3OD at 3.30 and CD30D at 39.0 ppm HPLC
condi tions The anal ytical HPLC equi pnent consi sted of

W@ 2008t e3489 717 aut osanpl er, 600 punp and cont r obdBUS2085 06677

a 2487 WV detector controlled by Onega software for
nmet hod 2, and a Waters 717 autosanpler, 600 punp and
controller, and a 490 UV detector controlled by

M1l enniumsoftware for nethod 1. Sanples were

anal ysed by using an RP- a@ﬁ{p; preparative col um
(Phenonenex Prodigy 5 mm 100A, 250 x 4.6 mm) wth
aN-¢3romethareisulfionylthimoetrhydrox Hatvemyl) 1 yd=d Bryd rexybenzamjde.

T e NG

phase pyeow rate of 5 Oenl/mn, wth Mgdet ection at
28 Sol vent A 3CN Sol vent H2OQ cont ai ni ng
o'T

P& VETHod c'Vet'hoa 2 (f mpounds
0051 Bl througlf DC-0051-B4) Theg/ method 2
constltutes using a d 8 colum wth 2.1 X 50mm
di mensions. The run tine is set at 7 mnutes. The

nobij ase included (A) acére |Ie vvlth 0. 05% TFA,
an stﬁlld Wasb,@d WIthO x. |Nn§¢§ﬂ/§ W th
met Hod (e a gradl ent "el uti ony O%to 90%

of sol vent A Ble 1 Synt hesi s of°

3- net hanesul f onyl am no- 4- hydr oxybenzoi c_aci d
3, 4- di Trgatmeny aftammerciaizaveidadle SmethpxyoS-pifaniiog Wit as

B R b A 8L S I A e i
i grotip dienfgawe‘rﬁtel requiodd anfléenektio@andense with 3,4-methylenedioxybenzoyl
chltl)rtlée to give tthg %)1% " ligringva %If gie rkgltggxy and methylene dioxy groups
with borontribromide then gave N-(3-methanesulfonylamino-4-hydroxyphenyl)-
3,4-dihydroxybenzamide (DC0051-S6; also referred to as DC0051-AE).

A) 2-Methoxy-5-nitro-methanesulfonylaminobenzene.

To a solution of 2-methoxy-5-nitroaniline (5 g) in pyridine (25 ml) at 0°C was
added dropwise methanesulfonyl chloride (3.5 ml) then pyridine (0.5 ml). The mixture was
left at 0°C for 1 hour, then brought to room temperature for 2 h. The mixture was poured
onto ice (100 g) and dilute hydrochloric acid (3M, 100 ml), the solid formed was filtered
then washed with water to give 2-Methoxy-5-nitromethanesulfonylaminobenzene (5.2
9,71%) as an off-white crystalline solid.

'HNMR (CDCl; 8.39 (1 H, d, J 2Hz), 8.05 ('H, dd, J 2, 8Hz), 6.99 (1H, d, J
8Hz) and 6.98 (1H, bs, NH),

B) 2-Methoxy-5-amino-methanesulfonylaminobenzene

A solution of 2-Methoxy-5-nitro-methanesulfonylaminobenzene (1 g) in methanol
(20 ml) containing palladium on carbon (10%, 100 mg) was stirred at room temperature
under hydrogen for 48 h. The mixture was filtered through celite then evaporated to give 2-

methoxy-5-aminomethanesulfonylaminobenzene as a brown gum. This was used without

purification in the following reaction.
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formation of the anilide of with
3, 4- net hyl enedi oxyani | i ne whi ch gave 3-nitro-4-

woredosoxssani de. Catal ytic reduction foll owed bRCT/US2005/016677

i mredi at e nesyl ati on gave the nesyl am ne which was
denmet hyl ated sinply by reaction with borontribrom de
to give 3-nethanesul f onyl am no- 4- hydr oxybenzoi c acid
3, 4-di hydr oxyani | i de (DC-0051 S1; also referred to as

DC- 00 Wﬂ acid. To a
suspeits)lllgﬁ@o eﬂsgngﬁlﬂgn | d 23 9) g@%tl c anhydri de

(mahmeyeMXy@é)@am added dr OpWI se cone nitric acid (6

m). The result o] 0

o oohiernen ol i aecfRard Qi P afB Tl e 1o

nﬁif}wgﬁ fEeaM&a ﬁfﬂwlt foel ot Hoqr. ITHesog]vibﬁ@ wﬁc?]remﬁﬁdhmmcwtot@ve the acid -

sol i or mg tere t hen, washed w t rmre'ce

c%nlqaldm aewhlfeosOEﬁi Mty -memetb@e%ﬂfgnyl m the
%)s%&@io Vﬁéldlgsoilveh'lm szlslle (‘?r?éﬁl algllaaa%c(drépvﬁlse tg¢he adid2,

3ch|lqir1dp mxmgm Mrﬁi’ wom tg)gpqgature for 24 hS)urs then poureZi onto ice (50 g)

h?&%ﬁﬁ&&’ht%ﬂ g(ﬂ’zrlal gfﬁfaﬂlcéa%féﬁg?lﬁge do t dwas ed with water to

Cﬁb@%(ﬁi@eﬂﬁﬁestﬂlfc)n}dﬂﬁﬁnd%@ypﬂenym}ﬁ Hunethmnedmmybhmarmde (1.37 &

T g sol vents were renoved in vacuo to give the acid
Bride as a white solid, which was redissolved in

dTleanc«@ t%m(el 265, NH)) ass:l(laHrﬂcxu ar amhgry(l ®i, aeJ 2Hz),

(Im nd enedi I oxyani

(1 Tl Tereh hAHD. (82 5. b HahbbIdT dohFEe 7 40d Hridel 8 620

e ture for 24 hours, then nore
\d\?gw)o{%nghhg%@gg%{e?)aand hydrochloric acid ( 1 M

50 m )D)aHe(édnahahesﬂﬁmplaaumMMEXthmﬂb-éd-CbhydraXb@eManﬁde
washe dT Wi

acid 3,%° gu%e | eernmt fquy .“fem&“ S‘t(“i%%’éf"g‘?t‘?%g‘%%gmﬁ 4
(@W}my&nﬁude R0bmgpim dr)NEI)I;;Clﬁ(ZB Eanlihldbr mitrogdn, 24z 3dded

? oftlc}q_p‘lb@rmdp (ggqﬂﬁ] thgn g;gnh'fg) cfntﬁlue% g)g' 203-”513\3]5,’ ﬁgﬁ&ﬂ {5'()%?]) was

Fhdded carefully, then the solvent evaporated in vacuo to a volume of 1 ml, this was repeated

2 more times. Purification by column chromatography over silica gel eluting with
chloroform containing methanol (10 -20%) gave N-(3-methanasulfonylamino-4-
hydroxyphenyl)-3,4-dihydroxybenzamide (62 mg, 33%) as pale brown crystals.
'H NMR ((CD»),CO) 7.87 (1 H, d, ] 2Hz), 7.70 (1 H, dd, J 2, 8Hz), 7.65 (1 H,
d,J 2Hz), 7.05 (1 H, d, J 8Hz), 7.00 (1 H, d, ] 8Hz) and 3.12 (3H, s).

M/z 337 (M -H)’, 100%)

Hplc (method 1) 22.1 min,
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d, J 8Hz), 6.15 (2H, s) and 4.22 (3H, s). O
3- net hanesul f onyl am no- 4- net hoxybenzoi ¢ acid 3, 4-

woredossiaeedi oxyani |l i de. A suspensi on of PCT/US2005/016677

3-Ni tro-4-net hoxybenzoic acid

3, 4- net hyl enedi oxyani Il ide (0.44 g) in nmethanol (20 m)
wth formc acid ( 1 m) was stirred under hydrogen
wi t h pal | adi um hydr oxi de on carbon (10% 200 ng) for 5
hours. The mxture was fi gL g hrough cotton wool
and the solvents renoved I'n cuo Purification by
dﬁ)-l(mdnixydnmeuhgnemIfynijminoq;hbli)dm,gdlh)eirMyhegzamldh @®ac-

% et h t at.e i i.chl oronet hane gave the pure
a‘ﬁ’ﬁig ‘?v%r reg i Sﬁ%?ﬂéﬂ@ﬂ i medi ately dissolved in
pyri di ng Hz(5 m) and netsoaresul f onyhxsthmeori de (0.2 nl)

et e—eft at room
asd—-1 M 100

=2 wef e added, then the
Obnl c layer de.Ned andevapopgted in vacuo to give the
crude product. Crystallisation from dichl oronet hane
t hanesul f onyl am nog4- nethoxybenzoic acid

4- I
35 ernadlya%gl de as crystals (155 ny,

4793 . Chiyy 2C0Q_9. 63 @ s, N 08.07 ( 1
H,d,J2),(1HbsN,. H dd, J
2, 8Hz), 7.55 (1 RANMEPMY 2pg), 7.28 ( 1 2,

8Hz), 7.21 ( 1 H d, J 8Hz), 6.83 ( 1 H, d, Jﬂﬁﬁé“fe

6. 13 (Behtnfent oﬂcoh‘ﬂmér%i‘d,llysa)/al@dlﬂe Sarﬂeﬁhc()@H}—niﬁoanD)ne with
3- Met hanesul f onyl am no- 4- hydroxybenzm C aé:l d

aneipanesuliamyl ichlpside sexpthe mepylanie Reguctioq, YA%’H@HC Rec.-
UK yRiYogelrti 6B ofjfﬁg %1trcéférguﬂ 1he]12gavg the rEQuifedSdilife® condense with

suspen3| on of 3-nethanesul fonyl am no-4- met hoxybenzoi c

ak #anghylemstidnpbenszadi asig ghioriddéo give thanyilide; Rempvaipicthe
.
BB b A ol RSB B R B e

hlwﬂhsxy-4methanesulfonylaminophenyl) 3,4-dihydroxybenzamide. (DC-0051-S7;
also referred to as DC-0051-AF).

A) 2-Methoxy-4-nitro-methanesulfonylaminobenzene.

To a solution of 2-methoxy-4-nitroaniline (5 g) in pyridine (25 ml) at 0°C was added
dropwise methanesulfonyl chloride (3.5 ml) then pyridine (0.5 ml). The mixture was left at
0°C for 1 hour, then brought to room temperature for 2 h. The mixture was poured onto ice
(100 g) and dilute hydrochloric acid (3M, 100 ml), the solid formed was filtered, then
washed with water to give 2-Methoxy-4-nitromethanesulfonylaminobenzene (7.32 g, .
98%)as an off-white crystalline solid.

IHNMR (CDCl) 7.92 (1 H, dd, J 2, 8Hz), 7.78 (IH, d, J 2Hz), 7.64 (1 H, d,J
8Hz) and 7.23 ('H, bs, NH).

B) 2-Methoxy-4-aminomethanesulfonylaminobenzene.

A solution of 2-Methoxy-4-nitro-methanesulfonylaminobenzene (1 g) in methanol
(20 ml) containing palladium on carbon (10%, 100 mg) was stirred at room temperatufe '
under hydrogen for 48 h. The mixture was filtered through celite then evaporated to give 2-

methoxy-4-aminomethanesulfonylaminobenzene as a brown gum. This was used without
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Met hanol (50 ml-) was added carefully, then the
sol vent evaporated in vacuo to a volunme of 1 m, this

woamsnepeated 2 nore tinmes. Purification by  PCT/US2005/016677

crystallisation from net hanol gave

3- et hanesul f anyl am no- 4- hydr oxybenzoi ¢ aci d- 3, 4-

di hydroxyani |l i de (DCO051-Al) (45 ng, 47% as pale
brown crystals. HNWR ((CD3)2CO 9.68 ( 1 H, bs, NH),

3 (1H d, J 2Hz), 8.02 ( 1 H,
E&Lﬁ%ﬂg’nmmpﬁ’m“féﬁag%@ E}I) 7,76 ( ) H dd, \ 2

8hz), @) NE(3-(melhQxy-‘bmetha]lﬁslllfﬂhymponheﬂb’l)ﬁﬂ- J 2Hz), 7.10
7.00 (1 H d, J8H), 6.79 ( 1
H“e‘&'ﬂ’eﬁe‘@‘?—ﬂ’ﬁ %‘c&“‘gzos (3H, s) Mz 337 ((M-H), 100%.
Hpl ¢ (A;ratsb@ﬁhoﬂ))f 24.—nibthylenecﬁi)o@b¢ﬂzmc 4cid (300 mg) m thionyl chloride (10
3- Hydr nes no- N- (3, 4- dr oxy
I'}"Bé‘ﬁ%B edat rgg‘@t%f)%‘f 8‘ ‘?%’ YeRISEFSTERIOY “h cuo to g“’etﬁ] acid
RidHaeds %te bR, DBNTétRek yOf- arfnh@-nﬁﬂiahésﬁlﬁ)drr@farmnobenzene (from the

3- met hoxy-4-ni trobenzoic acid with

MEVigUs aeRetinTd Ryaipsolvad ingryyiding (2Rngl) WM%@WS%ﬁMéCﬂ
gﬁa 1198 nfYhuk @2 108t &fooms{a]g&ﬁa@%r%h ltﬁ’éfiﬁ)@u@bf onto ice (50 g)

I'at e mesylation gave the nmesylam ne
daﬂmydhyd:IMrEChcﬂﬁMemﬂtnﬂ@ andvthe Ibredmmtamﬁltereﬂ ofrindiwashed gmth gvater to

R R e R UL
(Q@stﬁ, 51 S8; al so referred to as DC0051-BD). A)

-4-nitr q(ﬂg rreth | enedi oxy 7oheny ) benza d .
ellﬂ%% @hsb%moﬁ‘l% ?H@)&WQ hi bo bbbz o1 c(1dbid) gH2)5 738 (H

gad,w éﬁkaoméﬂ(lqi"d,ofiﬁﬁ 4311, 4, yas) ent@dy al, szefshh')?f 6.63 (1 H,

for one THe  sol vents were rem)ved(ql n vacuo to
ghsvdH), 6@64&1,6)3382% seand2.94 (3thisk-e solid. The acid

22 ld ° ;I l% yvﬁﬁlggl pyIPFt fl%egul?%&?d Inﬁ&lh%{'@ﬁ 4Wrs}y%ema)(mde
3, 4- merdwidtieeé slispotiyian of W& miethody-¢ metanesulfonylaminophenyl)-3,4-
methylenedioxybenzamide (200 mg) in dry CH3Cl, (20 ml) under nitrogen, was added
boron tribromide (0.3 ml) then stirring continued for a further 20 hours. Methanol (50 ml) -
was added carefully, then the solvent evaporated in vacuo to a volume of 1 ml, this was
repeated 2 more times. Purification by column chromatography over silica gel eluting with
chloroform containing methanol (10-20%) gave N-(3-hydroxy-4-
methanesulfonylaminophenyl)-3,4-dihydroxybenzamide (62 mg, 33%) as pale brown
crystals.
IHNMR ((CD;),CO) 7.86 (1 H, d, J 2Hz), 7.60 (1 H, d, J 2Hz), 7.51 (1 H, dd,
J2,8Hz),7.40 (1 H, d, J 8Hz), 7.30 (1 H, dd, J 2, 8Hz), 7.00 (1 H, d. ] 8Hz)
and 3.06 (3H, s).
M/z 337 (M-H)’, 100%)
Hplc (method 1) 29.5 min.
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di chl oronet hane (5 m ) was added dropw se. The m xture
was left at roomtenperature for 24 hours, then

waolcashoxgaret hane (50 ml) and hydrochl oric aci dp€T/UIB2005016677

m ) added and the precipitate filtered off and washed
with water to give 3-Methoxy-4-nitro-N (3, 4-

nmet hyl enedi oxyphenyl ) benzam de (0.43 g, 54% . 1H NMR
((CO) 2CO 979(1H, bs, NH), 803 ( 1 H d, J

8Hz), 7.98 1H d J2 ’an;ﬂ (1Hdd J 2,
8HZ) 7.63 1H d J2H 1 H dd, J 2,

35%"%%ei{%&%‘ﬁﬁﬁ'hQ‘HéeééﬂCSﬁ@?hI%leﬁfs#&?ﬁBg‘?ng“za“‘ide’

n@F yreditads benzam de. A suspension of
3- I\/Et hoxy ni tro- N (3, 4-net hyl enegi,gxyphenyd hdbenzam d
e f P é thal\ilﬁ Oﬁb('%/ s gtl under
hydr dgep vvlth palladl n carbon l\(ﬂl_' ny) for 18

hée¥'s. “The sol vent®Nwere renoved i Vacuo to give a
brown gum The residue was dissolved in pyridine (0.5
m ) and cooled to 00C when net hanesul fonyl c¢hl ori de
(0.1 m) was added, the m xture wd& keptNet™0C for a
further 30 m nutes then brought to raogd enper at ure
for 1 h. Dilute hydrochloric acid™0 n”, 1M and

di chl or onet hane were added, the organic |ayer __,
separated, dried and evaporated in vacuo to give the

ppRduct ago,a browgngum  Pug,i fi catmer b cotmym

chr o gr aphy,overa gels el utin th

dh‘ﬁ net hane goptaigrng ethyl @eR (0 -100%
(

gave 3- Met hoxy- 4- et hanesul f onyl am no- N-

3, 4- et hyl enedi oxyphenyl ) benzam de (65 ng, 55% as a
white solid. "H NWR ((CDa)2CO) 9.52 ( 1 H, bs, NH),
8.13 ( 1 H bs, NH, 7. 74 ( HNH,@, J 2Hz), 7.72 (1
H dd, J 2, 8Hz), 7. 1/@? 8Hz), 7.62 (1 H,
d, J 2Hz), 7. 28sH{ &), 6.91 ( 1 H d, J
8Hz) /6069 (2H, s) O7H(3H S and 3. 16 (3H, s). ©
3- Hydr oxy- 4- newdnanestl f onyl am no- N- ( 3, 4- di hydr oxypheny
) benzam de

Acid catalysed formation of the methyl ester of 3,4-diaminobenzoic acid followed
by mesylation gave the dimesylaminobenzoate. Basic hydrolysis of the ester then gave the
required 3,4-dimethanesulfonylaminobenzoic acid. Mesylation of 4-nitro-1,2- o
phenylenediamine gave the dimesylamino product which after catalytic hydrogenation gave
the required aniline. Condensation of the acid with the amine in the presence of DCC then
gave the tetramesylamino-amide.

A) Methyl-3,4-diaminobenzoate

To dry methanol (20 ml) was carefully added thionyl chloride (1 ml) dropwise
with stirring. The 3,4-diaminobenzoic acid (1 g) was added in portions at R.T. with
stirring then the mixture heated at reflux for 3 h. Saturated sodium bicarbonate was
added until the mixture was basic, then the mixture extracted into chloroform
containing 25% methanol. The extract was dried and evaporated in vacuo to give the

product (0.88 g, 81%) as a brown crystalline solid.
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(DCO051-S8). To a stirred suspension of
3- Met hoxy- 4- net hanesul f onyl am no- N- ( 3, 4-

woredossilaeedi oxyphenyl ) benzam de (200 ng) i n drpCCHRIOLR016677

(20 m) under nitrogen, was added boron tribrom de
(0.3 M) then stirring continued for a further 20
hours. Methanol (50 m) was added carefully, then the
sol vent evaporated in vacuo to a volune of 1 nm, this

VRENMIPRADEK) 246DITE dUi ﬁ@sgﬁz?umd(uqad TRz lH"H J 8Hz) and
chr omat ogr aphy over silica gel el uting Wt h |'orof orm

cbB4 BHhishg et hanol (10-20% gave

3- Hydr

(3 4 Ehyi et antb A ifdmmotey o5

34% as splatien b tbewlianines0$8%) irlpyrNUR (( COBOD)°C wasS trehted with

,d, J 8 w1 0.,40 1 H..d, J 2Hz . 1 dd,, J

eiggpspultopybpridg gl Thspifnig Sgleft o R forid hoyts tnen

8}5_&1}6(1 énto' e deh o&hlori]c RAEZPBMII0 1) B ha rhixore filMrad B3%dve the
10 lc (pethod 1) 29.2 mn. Exanple 3

-H)’
I\Pr()éucr‘(é% ﬁ&’ﬁﬁ%ﬁﬂ)’FtﬁWyPé‘h‘fqﬁ@ A- 819&‘?@)xyphenyl )-3, 4-di hydro
I r gf
PR 5 30y e A 12,175
2(1hbﬂhb8d§@)53 A7 (3rH)a)u3I2&1(éHV\E)tdmdr$elt7f(éHe@ul fonyl chloride

gave t{})n m ne ion of the nitro
group g‘ifé\‘/’g] %“lfon UI re bea{'r%lo %glccedtto condense wth

3, 4- neA istyslpem @th@béﬁﬂﬂQ@ 5 g8 il aweiotie (250mD)ivkes tlelted with sodium

RSB Y rILAEH G Hoh g gEsotuton Tef atk T or 2

Niduss. MRjuBRRESHLRBNE @(mi ?SM why éHd@& YRINERY §olation was acidic then
3, 4-di hydr oxybenzam de 051-S6; also referred to as
D@@@gtlonplgyo ethyl acetate containing 25% methanol gave the acid as a brown solid

Ol\g%t %% 5-ni tro- net hanesul f onyl am nobenzene. To a
%fut gf 2-met hoxy-5-nitroaniline (5 g) in pyridine
(?BNMR ((€D3)380) %36 (2idicey Sdr0d(piii d.e) 2HA) BRI, dan)2, 8Hz), 7.72

\AQ?’) d, JdgHé), 337 rg}}, sS anc&.?%lal-ﬂ sp.e (0.5 m). The mxture

D) 3,4-Dimethanesulfonylamino-nitrobenzene.

A solution of the diamine (2 g) in pyridine (10 ml) at 0°C was treated with
methanesulfonyl chloride (3 ml). The mixture was left at RT for 12 hours, then
poured onto ice and hydrochloric acid (3M, 50 ml) and the mixture filtered to give the
product as a white crystalline solid (1.21 g, 30%).

'H NMR ((CDs),S0) 8.37 (1H, d, ] 2Hz), 8.24 (1H, dd, J 2, 8Hz), 7.86 (1H, d, J 8Hz),
3.34 (3H, s) and 3.24 (3H, s).

E) 3,4-Dimethanesulfonylamino-aniline.

A suspension of 3,4-Dimethanesulfonylamino-nitrobenzene (1.2 g) in
methanol (50 ml) and ethyl acetate (50 ml) was stirred under a hydrogen atmosphere
with palladium on carbon (10%, 10 mg) for 18 hours. The catalyst was removed by
filtration through celite and the solvent removed in vacuo to give the amine (1.0 g) as

a brown gum. This was used without further purification.

76



10

left at GOC for 1 hour, then brought to room
tenperature for 2 h. The m xture was poured onto ice

W@ 2@81g48and dil ute hydrochloric acid (3M 100p@t/ps200He16677

solid formed was filtered then washed with water to
gi ve 2- Met hoxy-5-ni tronet hanesul f onyl am nobenzene (5.2
9, 71% as an off-white crystalline solid. 1HNVR (CDC 3
8. 39 1H d, J 2Hz), 805(1H dd, J 2, 8Hz), 6.99

(2| Hl\/iet (gh—h hgne "ﬁ%nélgn\hf P%Ngbhobenzene A

Sﬁhﬂthﬂﬁsﬂfonylanﬂnobenzanude (referred to as DC0051-GH)

2- Met hoxy- 5-ni tro- net han Ifon mno )

in methaFBFnsirriihy a ‘gat g Hﬂﬁéﬁ%énsg %) in dry
(TPP410b gm}e WRfed g6 ﬁemee ferQ hb@@ %&@ﬂ%em&mrremumelﬁ vacuo.

h dro en e mxture vvasfllteredthrough

pqhg@lt(m;npl)év@@gdg} todhe r@s@pq,@ndzthe white solid filtered. Suspension of
PRSI A ATy HRRE A Fudd Pt
gmﬁ%n&gi% S was usesc“fn) thoat %el :‘Flycat?on N the prefuct as
f thé resitiungs areafftwiite.said. Suspension of the solid in acetone (4 x 50 ml),

Mrﬁg}?rbﬂ%grglg;%&g %ﬁp&'@&q%%g%kggé%g mbe%/prz)g’uct in the filtrate asa

Swhite®tigy | ened| oxybenzm c acid" (300 ng) in thi onyI
chl ori de heated at refl ux for onerB

THENYHR (€ bcmrlgoﬁé%\béb 8i43 (Hchi & ¢8 gith & { Rz aéula(lH d,J
Cﬁ'll\@%@@(ﬁ% A, i t)&p¢3 GH dd. 12, 8Hz), 7.85 (1H, . J 8H2), 7.63 (IH,

am nomet hanesul f onylam nobenzene (from'th
p¢d\&HZbLS3 2%@1:11; BoRAR3 R, i ED(3Ved) and bt (38 Al (20 ni)
3}{‘%?&'? ‘ggopvvl se to the acid chloride. The m xture

roomtenperature for 24 hours, then poured
onto ice (50 g) and hydrochIExamplaél d (3M 100 M) and

the precipitate filtered.o shed with water to
15 4- Iéngyé mgthanesullfonylarmno-N {3 hyadrl]'oxyV\?

mahéx?esﬁmmmﬁwphamjbam}mé mmnma@m@w& -€met hyl en

edi oxybenzam de (1.37 CDJ)ZCO) 9.52
( 1 H bs, NH, 7.88 (% 2J2 b 89 (1 H,
d, J 2Hz), 7.71 ( 1 H d 2‘8’Hz)7 1H d J

2Hz), 7.14 (1 H, d, IJMHz), 7.04 ( 1MP d) I §Hz\)\

6. 20
MeO NO, MeO NO; MeQ NH
o~ JJ - T
MsHN MsHN

D)L(I

Dx L,

NHMs NHMs

NHMs NHMs
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(2H, s), 4.00 (3H, s) and 3.10 (3H, s). D
N- ( 3- met hanesul f onyl am no- 4- hydr oxyphenyl ) - 3, 4-di hydro

woydenrasni de. To a stirred suspension of PCT/US2005/016677

N- ( 3- net hanesul f onyl am no- 4- net hoxyphenyl ) - 3, 4

met hyl enedi oxybenzam de (200 ng) in dry CH2A 2 (20 m)
under nitrogen, was added boron tribromde (0.3 nl)
then stirring conti nued for furt her 20 hours. Met hanol

é\s/gp?rféfge%em %‘%{1 {yaav\a}% bl}l?re o oi(ywrﬁ'E tr;c/)%mfme with
rxﬁaﬁa{e&dfcﬁlynﬂﬂmdel giRe thehisyfahrigd. ICanlyiy reductiomof the nitro group
T AT JEC A ETNCRT RN

Nri{StheBhifias agddué :lj‘ﬁrc‘hydrogenatlon followed by immediate
hydr oxyphenyl ) - 3, 4-di hy oxybenzam e (62 ng, 33% as

paesylaen gaveths sieaylamine Thip/Rag deamshdatey by reptiqn withy ¢,

S yetyofudcloply Apglmeadiiglion iy Syt

AmdtBar(e3ilfony)amihdphe B beffAnid¢fDCOWIATE). Hpl ¢ (et hod 1)
22.1

X (3 Thh R g hitrnanethpssy omRBIMBRIRE S, 4- di hydr o
xybei i pagsdletidn[¥E2- tﬁ@cﬁ&xyg-mtﬁiaﬁﬂhné 5 £¥ih@Fridi@e g2 ml) at 0°C was

DC- 0051- AF) Treatnment of commercially avail abl e

2added goryise nsthangakionylrdlagide 3. pstlh Ebeintass s lecfh‘Ité)rq: a1l
%\ﬁ? thdCorBEshY kR '?@r 2 e Ghik Qe BYs Iﬁﬁﬁé‘i b ﬁ:e (100 g) and dilute

hydrogenation of the nitro group en gave
rlg{qlmqhbmcatmdl BNe lt)Q)md;)oﬁ@qulg, fqmnpd] was ﬁltered then washed with water

B R BT R L RIR R B

g{rmfﬂszhytebiysﬂanrne@blﬁd.brom de then gave N-(3-

SRR (CRBLDERE A T Vs Wb oF PEH b mtoc BV R S5,
@,23?(1%%59113004{31!}}4)%% s®b rgmasul f onyl ani nobenzene.

B) 2-Methoxy-4-amino-methanesulfonylaminobenzene.

C

A solution of 2-methoxy-4-nitro-methanesulfonylaminobenzene (1 g) in
methanol (20 ml) containing palladium on carbon (10%, 100 mg) was stirred at RT
under hydrogen for 48 h. The mixture was filtered through celite then evaporated to
give 2-methoxy-4-amino-methanesulfonylaminobenzene as a brown gum. This was
used without purification in the following reaction.

C) 4-Methoxy-3-nitro-N-( 4-methanesulfonylamino-3-
methoxyphenyl)benzamide

A suspension of 4-methoxy-3-nitrobenzoic acid (1 g) in thionyl chloride (20
ml) was heated at reflux for two hours. Excess thionyl chloride removed in vacuo to
give the acid chloride as a white solid. The acid chloride was dissolved in dry
dichloromethane (25 ml) and added to a mixture of pyridine (1 ml) and 2-methoxy-4-
amino-methanesulfonylaminobenzene (0.4 g) in dichloromethane (5 ml) dropwise.
The mixture was left at room temperature for 24 hours, then dichloromethane (50 ml)
and hydrochloric acid (1M, 50 ml) added and the precipitate filtered off and washed
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m). The mi xture was left at OC for lhour, then
brought to roomtenperature for 2 h. The m xture was
poured onto ice ( 100 g) and dilute hydrochloric acid
(3M 100 m), the solid forned was filtered, then
vvashed with water to give

4- ni t 7.32 g,
et oG ARREVCE DEBAH PR FRER (coa 5
7 D2thbxybhéhyl)behzandid? (0.8Hz 54%Y. 78 (I H, d, J 2Hz), 7.64 (

2. IR JBOROREs drrd ot sl a1 hkrn 80 (. 0.y 28),

soV 8t {161) dof 8Hz), 7.47 (1H, d, J 8Hz), 740(1H dd, J 2, 8Hz), 4.18 (3H, s), 4.02
OXY-.4-n nmet hanesulfonyl am nobenzene ( 19)
Phakgr o aH’

) containing palladiumon carbon
(10% 19)04- mg)hows-rﬁéthmeedfcaylahﬁmm(enmhmm-e under
hydr m xture was filtered through

Y e s s s HEbHE 5

met hox yA éusﬁdfﬂsit’bﬁ ne#-hﬁnﬁsy;Bfnﬁwaq mmhmasaﬁbﬁaylaﬁinasb r own

? gprrm}a h}%[i) eq\gﬁé w@b mgLf i f&blnﬂpwas stlrrlgc? under hydrogen

N- (vidh pﬁtahmﬁydhlbaﬂﬁh hﬂ)ﬂ’e 30 hfgg)my 18 hdura phienylvgntSwére removed in

LRI I T N X e

C hl:dbl[ddd& 0{CL®hel n)etMﬁiSsulfer@ll eldoride (0@ fohlyiwad dded) fe vhivture was
{(3 ??tg)\ég g%s J\&%ﬁ ?@%}/qs gmen %rougﬁtl%g Rt"lO fc)qI % eDltlul'ge h)(?d?ocgllonc

2 Hdid 0>y; AV panidriichivediams wefecidygdda thic pedagio Z@Bﬁse()zfrﬁtedlndned ‘

B 045 S35 SBL SRS, Ui g BRen

m Hrokhgtogvashyl @bitsilith gélO:iDIﬁng @ﬁltheltcalotb’n&tlfaﬂé cotaifiing Ethyl acetate

D PR R 50, PN REN S, S5k M,

W 8-k grhehy)bghdfiide (65 mg, 56%) as a _whlte solid.

N T DTS SRR R AT ORISR i T,
7.90 (1H, dd, I 2, 8Hz), 7.85 (1H, d, ] 2Hz), 7.67 (1H, bs, NH), 7.39 (1H, d, J 8Hz),
7.34 (1H, dd, J 2, 8Hz), 7.23 (1H, d, ] 8Hz), 4.02 (3H, s), 3.94 (3H, s), 3.04 (3H, s)
and 2.95 (3H, s).

E) 4-Hydroxy-3-methanesulfonylamino-N-(3-hydroxy-4-
methanesulfonylaminophenyl)-benzamide
To a stirred suspension of 3-methanesulfonylamino-4-methoxy-N-( 3-

methanesulfonylamino-4-methoxyphenyl)benzamide (200 mg) in dry CH,Cl, (20 ml) under
nitrogen, was added boron tribromide (0.3 ml) then stirring continued for a further 20 hours.
Methanol (50 ml) was added carefully, then the solvent evaporated in vacuo to a volume of 1 ml,
this was repeated 2 more times. Purification by column chromatography over silica gel eluting
with chloroform containing methanol (10 - 20%) gave 4-hydroxy-3-methanesulfonylamino-N-(3-
hydroxy-4-methanesulfonylaminophenyl)- benzamide (62 mg, 33%) as pale brown crystals.
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IHNWR (CDCI3) 7.81 ( 1 H d, J 2Hz), 7.70 ( 1 H bs,
NH), 7.47 ( 1 H d, J 8Hz), 7.38 (1H dd, J 2, 8Hz),

WO 2®84/1(3489 H, d, J 2Hz), 6.88 ( 1 H, d, J 8Hz), Pp6r/¥S2005/116677

H dd, J 2, 8Hz), 6.63 ( 1 H, bs, NH), 6.06 (2H, s)
3.92 (3H, s) and 2.91 (3H, s). D)

N- ( 3- hydr oxy- 4- net hanesul f onyl am nophenyl ) - 3, 4-di hydro
xybenzai nide . To a stirred suspension of

e

e N R R RGE DT LR g b
uh%fl}hldt ¥ 88N 6. 94 BH ikl & @, 8Fm) o 98 (hH; rdoJrBHe) QOB 9) and 2.92
ﬁj@?‘ﬂ tlrrlng continued for a further 20 hours. '

(50 M) was added carefully, then the sol vent
erlp@mameail)' novasiwo to a volume of 1 nl, this was
repeated 2 nore tines. Purification by colum
chromat ogr aphy over silica gslanfliéyi ng W th chloroform
contai ni ng nmet hanol (10-20% gave N-(3-hydroxy-4-

3-Hydreayrdsmethancsulfenyla pieor)it (A=ly droxy-3ry dr oxybenzam de (62

ol O RO |

J 2, 8Hz), 7.40 1,,J8Hz)730(1Hdd
J 2 8Hz), 7.00 ( 1 HyeOgd 8PP and?eSs 3P s). Mz
337 ((MH-, 100% Hplc { hod—t) 29. 5 . Exanmpl e 5
3, 4- Di net hanesul f onyl @M nG-N-( 3, 4- O=N
di met hanesul f onyl am nophenyl ) benzam de, (refer réi\t 0
as DC0051-GH) MsHN COZH I\/SHN Acid catal ysed formati on

of t nmet hyl, ester @fn3 dingm nobepzRl Cc ack
foll E\%e hlr(r)es;d,atl on o@ t he—di nmesyl bgznz-e-at e.
Basi g d lysis of tjjig~esfer then gay

 _OMe
i /©:0M8 I /@
MeO.
H
OzN H2N
MsHN MsHN

Treatment of commercially available 2-methoxy-5-nitroaniline with
methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro group -
then gave the required aniline to condense with 3-methoxy-4-nitrobenzoyl chloride to
give the anilide. Reduction by catalytic hydrogenation followed by immediate
mesylation gave the mesylamine. This was demethylated by reaction with
borontribromide to give a low yield of 3-Hydroxy-4-methanesulfonylamino-N-( 4-
hydroxy-3-methanesulfonylaminophenyl)benzamide (DC0051-DE), with a large

amount of a stable borate complex.
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requi red 3, 4-di nmet hanesul f onyl am nobenzoi ¢ aci d.
Mesyl ation of 4-nitro-1,2- phenyl enedi am ne gave the

walzeues134891i no product which after catalytic  PCT/US2005/016677

hydr ogenati on gave the required aniline. Condensation
of the acid with the amne in the presence of DCC then
gave the tetranesyl am no-am de. A)

Met hyl - 3, 4- di am nobenzoate To dry nmethanol (20 m) was

caref u @gill\’%gﬁ%% § Hg%%wt e?uli‘o% agmgigg%t)zirger opwi se W th

stirri AMonobenzore A ) was added
i n porTd ossdutiin cFRZTmethbxms-mttorannhng(i $dan pyhidine(2& b at 0°C was

t reflux f 3 at urated sodi.um bj carbopat e
e traBtyisg stbsenilo 2 s R R Poridioh 0L F 8D MRS cure
Nt 16ft 8t Gt foR € h6h, theh Brdﬁ@thB RITOfof2 HOMhAiniditite whS Poured onto
met hanol . The extract was dried and evaporated in

vige (19012 ard didute hydrpehberifoacid GM3d 0§ mi} the solid fermed avas filtered
o
rf&v%;l ﬁg‘t{ﬁ%tégqo #ﬁf ’-\@e %%H&m‘é%aﬁésﬁg }_@?a anggeélzgne
((3!71 2,91 %) B} aiveffiwtiteIrystallinesphdnesul f onyl am nobenzoat e.

SR (o] 20 Bt TRAR. bt Bade o8 PUALFRP T 810D,

nd.97 (1TH) ®s,INPLj, Ui (BHss)l 08 B.0at(3IRIs)f or 12 hours, then
poured onto ice and hydrochloric acid (3M 50 m) and
the miBY érMethpxy-grampinp-aneshanesvlfonylapinebenzege o whit e

CABéélhabﬁ bf@wﬁ%dxsi 5(-191tr(§ 4neghan§gﬁ@onﬁ%ﬁ%ﬁeﬁ@@%ﬁ%@eﬁmol 20

&Hb)contamm Ralladlum omcasarqzx)(l 0%, B0 r(xg)waSss)lHec& apRT @sthr hyglrogen
0 a8ttt han Bl AL RGO ARIHLRT BO0RR G 5
nérﬁlnmthaneaﬂfadymmﬂmbmménum hyrdwarguche This lwits iused Widldut 5 :

%B_a d the r ultant orange solution left at RT. for
7.4 {?F‘%m‘;&dlﬁfe QWHWJF?%IHPOH c acid (3M was added

until ¢he-Meithdk{-AnhidN-28LiféthahdaFonylamino-4-

methoxyphenyl)benzamide
A suspension of 3-methoxy-4-nitrobenzoic acid (1.5 g) in thionyl chloride (25

ml) was heated at reflux for two hours. Excess thionyl chloride removed in vacuo to
give the acid chloride as a white solid. The acid chloride was dissolved in dry
dichloromethane (50 ml) then added to a mixture of pyridine (1.5 ml) and 4-methoxy-
3-methanesulfonylamino-aniline (1.8 g) in dichloromethane (50 ml) dropwise. The
mixture was left at room temperature for 24 hours, then dichloromethane (100 ml) and
hydrochloric acid (1M, 100 ml) added and the precipitate filtered off and washed with
water to give 3-methoxy-4-nitro-N-( 3-methanesulfonylamino-4-
methoxyphenyl)benzamide (2.41 g, 80%).
'H NMR ((CD;),CO) 9.88 (1H, bs, NH), 8.03 (1H, d, J 8Hz), 7.99 (1H, d, J 2Hz), 7.87
(1H, dd, J 2, 8Hz), 7.86 (1H, d, J 2Hz), 7.81 (1H, dd, J 2, 8Hz), 7.19 (1H, d, ] 8Hz),
4.17 (3H, s), 4.02 (3H, s) and 3.11 (3H, s).
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extraction into ethyl acetate containing 25% net hanol
gave the acid as a brown solid (0.36 g, 759 . 1H NWR

W@ ¢@R3)RAVO) 9.30 (2H, bs), 8.10 (IH d, J 2Hz)PCTWUSB05/016677
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(IH, dd, J 2, 8Hz), 7.72 (IH, d, J 8Hz), 3.27 (3H, s)
and 3.17 (3H, s). D

3, 4- Di et hanesul f onyl am no- ni trobenzene. A sol ution of
the diamine (2 g) in pyridine (10 m) at OOC was
treated with nmet hanesul fonyl chloride (3 m). The

m xt ur |l eft at for. 12 hou then poured onto
o g Mesiay et apssalro S maD N 3 e np o By g
o e L ANR. (( C09) 250, 837 (LH, d. 3
SOl | . s . o, )
Sr) - g v Sh oy 7 g og gty
g- %&B_é@b{l%r@))b@?i?iae Q44 §)3irmethiinol (90 ml) was stirred under hydrfogen

, 4- nanesu on a no- ani ne. suspensi on O L
3, MEPHBARAOSPE Yoy FG) 1 ¢5 b Hisaep vy rrfpved i
rregdaa@tbl gri]\(%aoorm/a glﬁﬂdfhETreEidue @@_ﬁ&iﬁéoﬁve(i ﬁqody_mh])ne ‘(\Bﬁﬂ)&hdtl) cdobsd
unae a_nydr en t r a um on carpon
(16T C b e bride Ol b b Pe RbEa By
fi b°trfa§ 4 ﬁﬁh&rhﬂ?ﬁ@ lihef ®kduight 1ta ORdr.;fds}el hS’ﬂie\t/)rﬁiﬁfurJ \efsqaoeg%d bofito ice
vacuo to lve 1e Q . S I OW] um 'S
a8 e R BERS 1 G o) gl etsulig: Brpvymyola fitctea and Vashed
0 ot haneatl Loyl A panearan do- (refarrad o as
BB P AT e P o IR IO S5 eyl
A OO0 08 o gy S s
ot B i G (Bt e, g TH: § v 28" Aahoh 88 1h o,
r esssluE, @NAH:))e. 1M H, &), $8iii)dd.08 (3Hek)ea01 BE5PEBS6 BH,8f and

the residue in nore nethanol (50 m) followed by
fifd}&H:8h gave the crude product as the residue as an -

of f - whig)e3-384i dky-4SmetheRGuBéhybimih 6N-6 D hiethanBsuifo 1 MMM o(44
X l?)gdrgl};;henyl) benzamide
To a stirred suspension of 4-methanesulfonylamino-3-methoxy-N-( 3-

methanesul fonylamino-4-methoxyphenyl)benzamide (1.25 g) in dry CH,Cl, (50 ml) under
nitrogen, was added boron tribromide (1.5 ml) then stirring continued for a further 20 hours.
Methanol (50 ml) was added carefully, then the solvent evaporated in vacuo to a volume of 1 ml,
this was repeated 2 more times. Purification by column chromatography over silica gel eluting
with chloroform containing methanol (10 — 20%) gave 3-hydroxy-4-methanesulfonylamino-N-(
3-methanesulfonylamino-4-hydroxyphenyl) benzamide (143 mg, 15%) as an off-white solid.
'H NMR ((CD3),CO) 9.55 (1H, bs), 8.82 (1H, bs), 7.87 (1H, d, J 2Hz), 7.73 (1H, dd, J
2, 8Hz), 7.69 (1H, d, ] 2Hz), 7.64 (1H, dd, J 2, 8Hz), 7.59 (1H, d, J 8Hz), 7.04 (1H, d,.
J 8Hz), 3.16 (3H, s) and 3.12 (3H, s).
Hplc (method 1) 29.5 min.
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filtration and renoval of the solvent in vacuo gave
the pure product in the filtrate as a white solid. 1H

WORMRs((IEBB) 2CO 10.03 (I H, bs), 8.45 (2H, bs),P8r/282005/016677

(IH, d, J 2Hz), 8.12 (IH d, J 2Hz), 8.09 (IH dd, J

2, 8Hz), 7.93 (IH dd, J 2, 8Hz), 7.85 (IH d, J 8Hz),

7.63 (IH d, J 8Hz), 3.24 (3H, s), 3.23 (3H, s), 3.19

(3H, s) and 3.17 (3H, s). hplc 30.3 minutes. Exanple 6

4- Hydr oxy- 3- nethanesulfonyla nﬁ* 3 hydr oxy- 4-
nethanesulfonylan1nopheny|)benza ae (referred to as
3Ry d toxyH}-iredainemrifonyfantia 0N (B hyd doyy-dviaethabésalfonylaminophenyl)

- met ho y-4 n|t oani h nmet hanesul fonyl chloride
ZARE, (FE d@géﬁ%ﬁ)rc reduction of the nitro

group then gave t he negquirgdcani | i naedQ eQpndense with
4- met hoxy- 3-ni t robenzoyor i< to gi he anil i de.
Reducti on by catal ytieNnAydf ogenat i onoA0MNowed

i mredi at e nesyl ati on gave the nmesyl am ne. Thi s%x
denet hyl ated by reaction with borontribrom de t

4- Hydrooxy BhBBt hanesngon Iam)no N-( M3 hydro

met han onyl_agi no enzapg de CF_)> A)
2- Meth -nitro- Ifonylam To a
sol uff'on of 2- rrethoxy 4- nltroanlllne |n pyri di ne

(25 mM) at OOC was added dropw se net hanesulfonyl
chloride (3.5 m).The m xture was |left at OOC for 1
hour, then gro N RT for 2 h. Theb m "Was

poug,,g\dj ont olli c 00 g) and didout ric acid
(3M i@‘ NtRe @i d fdr med |Iﬂered en —

washgg-wAh water and dried tay

2- mef hoxy- 4- ni t r o- net hanesulfonyl am nobenzene (7.32 g,
98% as an off- vvhlte crystalline solid. 1H NVR ( CDd 3)
7.93 (I H dd, 8HeMs 7-78 (I H d, 2 NiimsB5

(1H d, J 8sz
Meo D)L
MsHN

MsHN

Treatment of commercially available 2-methoxy-4-nitroaniline with
methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro group
then gave the required aniline to condense with 3-methoxy-4-nitrobenzoyl chloride to
give the anilide. Reduction by catalytic hydrogenation followed by immediate
mesylation gave the mesylamine. This was demethylated by reaction with
borontribromide to give 3-Hydroxy-4-methanesulfonylamino-N-( 3-hydroxy-4-
methanesulfonylaminophenyl)benzamide (DC0051-DF).

A) 2-Methoxy-4-nitro-methanesulfonylaminobenzene. .

To a solution of 2-methoxy-4-nitroaniline (5 g) in pyridine (25 ml) at 0°C was |
added dropwise methanesulfonyl chloride (3.5 ml).The mixture was left at 0°C for 1
hour, then brought to RT for 2 h. The mixture was poured onto ice (100 g) and dilute
hydrochloric acid (3M, 100 ml), the solid formed was filtered then washed with water
and dried to give 2-methoxy-4-nitro-methanesulfonylaminobenzene (7.32 g, 98%)as

an off-white crystalline solid.
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7.23 (IH bs), 4.00 (3H, s) and 3.09 (3H, s). B)
2- Met hoxy- 4- am no- net hanesul f onyl am nobenzene. A

W@ odost g9 of PCT/US2005/016677

2- met hoxy- 4- ni t r o- net hanesul f onyl am nobenzene ( 1 @)
in methanol (20 m) containing palladiumon carbon
(10% 100 ng) was stirred at RT under hydrogen for 48
h. The m xture was filtered through celite then
evaporated to give

2- met hoxy- 4- am no- net hanesul f onyl am nobenzene as a A
B HOMMRY@RI CI3)H1.23 (1ék dask) 8z, At (1Hud,i AR 1.6n(1iH di heHz),

b R APR Sk A oy pheny! ) bengan de A

susper]w Mého -mhh@ocmeaxduegmﬂb@mhsba@eﬂe( 1g9) in
thlon%/ chl ori was heated at reflux for two
10

H oLyt @ﬁﬂwﬁy-gmtro -Blthapesondarpipebenzene/d &) & pgthanol (20
Qh]?f %oﬁt?xﬁm\%&daﬂa&i%%'cgl%oﬁ%l B, ok )Sv@Js sfrred: i&q{"ﬁﬁﬁcﬁr lr%'drogen

orid di ssolved 1 n dry dichl oronet hane
dndd Sl dég nistuse wasfiltered difoygh celite rﬁleen(evapqwt)ad mmve 2 methOX.V-4-

2- met I

S G GRS PR L0 GOl RS0 508 i ©
g@hﬁlcatomlﬁdmtbnmmgaéaotlmfor 24 hours t hen

i chloro d d (IM 50
) addod MAROTYE A G- R B B o

Viaethe ey IP\Q(;,ﬁﬁmﬁ& gi ve 4-met hoxy- 3 nitro-N-(

4- met hanesul f onyl am no- 3- et hoxyphenyl ) benzam

(0. 43 Aysuspagion of-p-Faethox y-dilrolnyoig agd (1.5 g) lrbﬁhloylylqu&qnde 20

q‘rlﬁ'lzvaé hg%t (g%z f?u:%ﬁ) 4Wl}cﬁrs7 gﬁg?]sg g‘[g ﬂcl%l‘a %@mnovZ%gljvacuo to
2g1V68tﬂiz )acld¢hﬂaﬁd¢ 3 Wh% solid0& spBikHpn sj tha ladld3h031d¢ g4 )n
Asarmelr P RORRED b DRt A SRS o o
4néméBaKNma ( N73d)en &&cmoéonﬁeeﬁdna 08l hehtheR piridingdcl.Sml) was
added. The mixture was refluxed together for 2 hours, then left at RT overnight. The
resultant mixture was added to dichloromethane (100ml) and hydrochloric acid (3M,
50ml), the resultant precipitate was filtered off, washed with water (100ml) then dried
to give 3-Methoxy-4-nitro-N-( 4-methanesulfonylamino-3-methoxyphenyl)benzamide
(2.03 g, 67%).

'H NMR ((CD3),CO) 9.91 (1H, bs, NH), 8.05 (1H, d, J 8Hz), 7.98 (1H, d, ] 2Hz), 7.90
(1H, d,J 2Hz), 7.81 (1H, bs, NH), 7.80 (1H, dd, J 2, 8Hz), 7.50 (1H, d, J 8Hz), 7.39
(1H, dd, J 2, 8Hz), 4.18 (3H, s), 4.02 (3H, s) and 3.04 (3H, s).

D) 4-Methanesulfonylamino-3-methoxy-N-( 4-methanesulfonylamino-3-
methoxyphenyl)benzamide.

A suspension of 3-methoxy-4-nitro-N-( 4-methanesulfonylamino-3-
methoxyphenyl)benzamide (2.03 g) in methanol (50 ml) and ethyl acetate (50 ml) was
stirred under hydrogen with palladium on carbon (10%, 50 mg) for 18 hours.The '
solvents were removed in vacuo to give a brown gum. The residue was dissolved in

pyridine (5 ml) and cooled to 0°C when methanesulfonyl chloride (1 ml) was added,
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nmet hoxyphenyl ) benzam de (100 ng) in nethanol (20 m)
was stirred under hydrogen wi th pall adi um on carbon
W@ 1@31188 ng) for 18 hours. The sol vents were PenoS®As/016677
in vacuo to give a brown gum The residue was
di ssotved in pyridine (0.5 n) and cooled to OOC when
met hanesul fonyl chloride (0.1 m) was added, the
m xture was kept at 00C for a further 30 m nutes then’

t to t h
At vbs Koot DR ndiiles 2 pEp P Eh AR} |eeR 3T IS 1 Phe
|rﬁ1‘x&fre &gpg{@écﬁ@hto ibei (60 gpard l'@f\ﬂpfblaﬁlfbﬁb afigil(m;k/) F(92)0 ltHeQre:glilt\iﬁ
t he roauc as um urittrcatil on caol u
chwweﬁq rﬁwh‘g ¥ite ¥ageio gvafmathanes onylamino-3-
%&H&g NWR@B%&Q@I@MMH&B%Bﬁéxy%ﬁ%)@kl_@%zfagude 90990100%) as

gave nmet hanesul f onyl am no- 4- net
3-pabe brawaselid.ony| ami no- 4- net hoxyphenyl ) benzani de (65

odt N RO 168 P e 8 B bAME TS (e S04

(178 (180 d, D2Rz), BFE(1H, hsB8H), 1774 (@H, dd, 2Kz BHz) 766 ((HH), Jigdlz),

mafy s sty e G b il by OnShg 48 &5 ycen o

(233, (S.s)(mn 2.95 (3H, s). B
4- Hydr oxy- 3- met hanesul f onyl am no- N-

et har@sﬁMﬁhw@mfﬂwﬁ@mé hydroxyry- gé whan%swfpwéalmno%-

1 Jianesul f onyl ar ni no- 4- net hoxy-N-( 3-
P}'gél;‘?%lgnﬁino 4- met hoxyphenyl ) benzam de (200

) i ﬁl"odar ;nrtadlzs@spe(lsm off §-methdaesufpnylagian;3-medorytied?-

ORGP AL FuDhhrDSReB AL HERTsh 8 e e

C\ﬁisafddéd Yoroh bﬁﬂomhﬂ% (3 allvanttherapanasmngd suspension 1éfofoa 3 hours. Methana
volunme of 1 nml, é‘gis sre eated. 2 nor

APy eat 1dsisd pire P BYBbie bR oot wgspvaporated in
eYdehid [ Véltie SN a1 ahet ﬂﬁbtﬁﬁ’rﬂﬂ 40U RAARL, hﬁ@@hs fepéhted 2R%e times.

gave 4-hydroxy- 3- met hanesul f onyl am no-
hlgkmfmtyombmlwan ehranra@.gwphwpm;m@mgpl) dutmwla@w(cw containing

( ﬁhgrg)’ﬁb(ﬁ 2%@?’ ga}}% 6@\4{% lﬁ!:né(sg é’glll}ﬁa ’ %&8&%)4( %ﬁl’?lgnde’sulfonylannno-}
Jhydk)yphenyl)benzamide (DC0051-DF) (0.74 g, 40%) as a pale brown gum.

'H NMR ((CD3),S0) 10.37 (1H, bs, NH), 10.21 (1H, bs, NH), 10.01 (1H, bs, NH),

9.05 (1H, bs, OH), 8.76 (1H, bs, OH), 7.68 (1H, bs), 7.53 (1H, bs), 7.51 (1H, dd, J 2,

8Hz), 7.45 (1H, d, ] 8Hz), 7.21 (2H, bs), 3.14 (3H, s) and 3.03 (3H, s).

Hplc (method 1) 29.4 min.
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7.26 (1H, d, J 8Hz), 6.99 (IH, dd, J 2, 8Hz), 6.98
(IH, d, J 8Hz), 2.99 (3H, s) and 2.92 (3H, s). Hplc

w@pwshodsd) 29.0 min. Exanple 7 PCT/US2005/016677

3- Hydr oxy- 4- met hanesul f onyl am no- N- (4- hydr oxy- 3-

met hanesul f onyl am nophenyl ) benzam de, (referred to as
DCO051-DE) Treatnent of commercially avail able

2-met hoxy-5-nitroaniline with nmethanesul fonyl chloride
gave the nesyl am ne. Cat aIEy‘ lergaducti on of the nitro
group then gave t he requi re n| line to condense wth

?bt ﬁb.fsazl% bi%5-9i) %3 bl apRi b de-
%ﬁ%’éﬂ«w md?éé"y—? 538 a’ﬁ'déé de‘% ﬂﬁ%ﬁa :3 Thlgsgwas

dermet hyl ated by reaction with borontribrom de to give
a low yield of 3-Hydroxy-4-nethanesul fonylam no- N, ( 4-

hydr oxy- 3- met hanesul f onyl am nophenyl ) benzam d
( 051- D ) ’ with aH | ar, %@promldﬂrtndeOf S /@&Y\lg‘:o

-5-nj, thanegh;,JFI fanyl am INob zene To a
sol wtion of Z-methoky-5- nitroaniline (5 g) in pyridine
(25 m) at OOC was added dropw se net hanesul f onyl
chl or iThe agBdSwad Jynthiesinedolyy iealitimg 2( X082, 3HJihydFrd Hai xt ur e
slef C.for t hen ght t T for..2
BehagiBi b rastraS iscarEa g Tt Mgl
f’dﬂéﬁ@ﬁﬁ éjﬁésbﬁceaifllg}(ﬁw -dlifpropylcartidiéinid ard 1-or med was
filtered then washed with water to give
hyJerxybsazosiagpler o- met hanesul f onyl am nobenzene (5.2 g,
glg% ?1|S3 ¢ I‘@ﬁus%b%ﬁczﬁﬁ&ﬁfnﬁie '_(‘0 164 éol hﬁol}%%d@@q sdlution
(oﬂa oxd) 2 3 -d§itidyo- 118-b8izofinidazdle-5 qaﬂaoxyhc md (Q34428 sP. Sammol) 5-
534 ARl LR raole (034 2.5
mmol) in anhydrous N,N-dimethylformamide (10 ml). The reaction mixture was

stirred at 40 °C for 12 hours. The precipitated product was isolated by filtration of the
reaction mixture followed by washing three more times with N, N-dimethylformamide
(3 ml). The product was dissolved in dimethylsulfoxide (5Sml) and precipitated by
diluting the solution with acetonitrile (60 ml). Filtration and drying under vacuum
gave 2-Ox0-N-(2-0x0-2,3-dihydro-1H-benzo[d]imidazol-5-yl)-2,3-dihydro-1H-
benzo[d]imidazole-5-carboxide (also referred to as DC-0051-B1) (0.22 g; 28%)).

'H NMR ((CD3),S0 10.62 (1H, s, NH), 10.53 (1H, s, NH), 9.98 (1H, s, NH) 7.65
(1H, d, J 8Hz) 7.55 (2H, bs) 7.23 (1H, d, J 8Hz) 7.05 (1H, d, J 8Hz) 7.85 (1H, d, J
8Hz).

86



10

15

20

25

A sol ution of
2- Met hoxy- 5-ni tro- nmet hanesul f onyl am nobenzene ( 1 Q)

w0 noosaidaanol (20 nml) containing palladi um on ce€bUR2005/016677

(10% 100 ng) was stirred at RT under hydrogen for 48
h. The m xture was filtered through celite then
evaporated to give 2-nethoxy- 5-

anmi no- met hanesul f onyl am nobenzene as a brown gum This
was used wi thout purificagiffplefothe follow ng
reactlon C) 3- l\/bthoxy 4-nitro-N(

T de A
A 4
Sﬁasgap“%aﬁl(orelrg% ;’% )0%\/2??2 gafgéo;f reflu&or tvvlo
h h| t
g?%i o e R G sl T g e d
chlori gg~vwas dkgsol weg dry di chl oreggtndne (50 m)

then added to a nixture of pyridine (1.5 n) and
4- met hoxy- 3-net hanesul f onyl am no- an| line (1.8 g) in

oH

di chl orgmet hane (50 ml) dropwi g Xture gnas ‘! .

at mo mit &For A Y n—d-l-chlo 2" oH
) %nd Eg cid (| eocni) A

theN eC| At e fll'?";éredio f and washed with water to
gi ve 3-net hoxy-4-nitro-N-( 3-net hanesul f onyl am no- 4-
nmet hoxyphenyl ) benzam de (2.41 g, 80% . 1H NMWR

(( CDB)ZZm)thdrBBy ¢1-Hitrdbenzelvetwas Berﬁ?la(eﬂl'ﬂ,y rdﬂuxln@*vlith benzyl
7.99 (IH 2Hz 7.87 (IH, dd, J

(lrrprmcff with @91&391 %Eonems adhgse iy asetowsuch on mmmr wigh
Jsodhifd ditftorlite dad€RB, 45 dibeflsyRk y(aditine SThig s oupledtsbloxs)2, B)
3- Met ho met hanesul f onyl am no- N-

e e o ShO1-1. benzan de A
B e e A T T e
lanidg) Theramidd Wwasthen dél@nzylated\hﬁhﬁhogmembmndawseﬂrqechf pakdadium

W|th l;’O)qal | adi um on carbon (10% 50 ng) for 18 hours.
"Vents were renoved in

A) 3, 4-Dibenzyloxy-1-nitro benzene

Potassium carbonate (4.14 g; 30 mmol) was added to a solution of 3, 4-
dihydroxy-1-nitrobenzene (1.55 g; 10 mmol) and benzyl bromide (3.42 g; 20 mmol) in
acetone (100 ml). The reaction mixture was refluxed for 12 hours. After the removal
of the solvent under reduced pressure, the residue was partitioned between ethyl
acetate (150 ml) and water (50 ml). The ethyl acetate layer was washed with water
(100 ml) and dried over anhydrous magnesium sulfate. Removal of the solvent under
reduced pressure provided 2.37 g of 3, 4-Dibenzyloxy-1-nitro benzene. (Yield = 70 %)
'H NMR CDCl; 7.85 (1H, d, ] 8Hz) 7.8 (1H, s) 7.28-7.50 (m, 10H) 6.95 (1H, d, J
8Hz) 5.24 (s, 2H) 5.21 (s, 2H)

B) 3, 4-Dibenzyloxy aniline

Sodium dithionite (2 g) was added to a solution of 3, 4-Dibenzyloxy-1-nitfo
benzene (2.37 gm) in a mixture of methanol (30 ml)/aqueous ammonia (5 ml). After

stirring for 12 hrs at room temperature, the solvent was removed under reduced
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vacuo to give a brown gum The residue was dissol ved
in pyridine (5 m) and cooled to OOC when

woretobamasul f onyl chloride (0.5 m) was added, REBUS2005/016677

m xture was kept at O0OC for a further 2 hours then
brought to R T. for Ih. The m xture was poured onto
ice (50 g) and hydrochloric acid (3M 50 g), the
resultant brown solid filtered and washed wi th water

tReQitETHe FEHEARESHHi RNl BBWRE émyﬁéc@@i@/(ﬂ*n{l) Aid water (75 ml).

met hanesul f onyl am no- 4- net hoxyphenyl ) benzam de (1

gThegwing aetate layeowes washpdiwith pakuiR { ODBY RGO ution 62 r(nl)Hdrled

g iyl ot ol Wier g )

ZHZ‘i)ﬁcat?on?@ ﬂdshl chtﬂ)dlatagréphy&lvbr) silica. @Bélﬁﬂﬂ;g with dthgHktate/hexane

((é a; pga }_‘Hfﬂg O f’ﬁ{_‘?ﬂl@}’l thOX)SI-S amlngb n&ene (Yse)ld %71’/6)

3HMMROEDCE BL-hanesuH, fn?rm eI, o7 BHY) 6.37 (1H, 5) 6.22 (1H, d, J
3- et hanesul f onyl am no- h drox%phenyl) benzam de To

BHD 5 I3dHs®) Hom b9 (2H s, NH;

4- met f

et hares u%é@??ﬁﬁ?gagﬁm@gﬁow ‘]’@ﬁ gézbz"g NAhse
gdlbenzyurxypﬁbﬁmam m ) undcra]r nltrogen was added f
oron tri t he t

2 tur thér o8 RoRPPyRaldib Rl 2  Aldural yag AR S

C@l&foﬁ'o'f}lvoxbm?ﬁ dﬁmcsombeﬁzmmmwt@ebdxmwm@m 5834 8 3.27
vol unme of 1 vvas repeat ed 2

POrehi e étqﬂtﬁlizﬂg?x)t%ﬂll}?ﬁw( O SridtagPl .sﬁ@'? Mﬁoxgl?qn%tga@%? (0.442
ed 4l 71mi) iR 2R HRRE NONT. GiniktiRifo) -Iﬁdniaiekfmgl AbdOstirridORR 16

ave 3- hy drox “4- et hanesul T onyl am no- N-

3hrsret mmetsmpefr@mw tamqa@tmmyc@rremn@nyql in \M@ﬁrz(éﬁ@ gd). The gH of

byt 95 s Yt ne R nicHd AMFGHRRA RO il

(IFil-lt,atidd ,andl washiB4h} pro_duﬁgm(l‘l ¢thyldpetdteZBix)10 i) Hrbvidedl] . [dcgrams
2208w} -6l bimroiraRlarcl§s-pispers) HR b 4engbloky pheny)
MigdExanpl e 8

Yield = 73.6 %.

'H NMR (CDs),SO 10.5 (1H, s, NH) 7.65 (1H, d, ] 8Hz) 7.6 (1H, 5) 7.2~ 7.6 (m,
12H) 7.0 (2H, d, ] 8Hz) 5.15 (4H, s).

D) N-(3,4-dihydroxyphenyl)-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-5-
carboxamide

A solution of 2-Oxo0-2, 3-dihydro-1H-benzoimidazolyl-5-carboxyl (1-N-3, 4-
dibenzyloxy phenyl) amide. (1.10 g) in a mixture of acetic acid (100 mi) and N,N-
dimethylformamide (25 ml) was hydrogenated at 40 Psi in presence of 10% palladium
on carbon for 12 hrs at room temperature. After removal of the catalyst by filtration,
the solvent was removed under reduced pressure. The residue was dissolved in N, N-
dimethylformamide (15 ml) and the product was precipitated by diluting with a
mixture of hexane/ethyl acetate (1:1) (100 ml). Filtration provided 0.550 g of N-(3,4-
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3- Hydr oxy- 4- met hanesul f onyl am no- N- ( 3- hydr oxy- 4- net han
esul f onyl am nophenyl) benzam de, (referred to as

WOUOSS1348F) . Treatment of commercial |l y avai | abP@r/US2005/016677

2-met hoxy-4-nitroaniline with nethanesul fonyl chloride
gave the nmesylamne. Catalytic reduction of the nitro
group then gave the required aniline to condense with
3- met hoxy-4-ni trobenzoyl chloride to give the anilide.

' bYat ; s I : 1 =
S BRL, S8 An s poans LAl i e v
d&i%et hyl at ed by reaction with borontri brom de to give

i SRR ST AR QEhJEs RS Lre AL BEF ki sng

27. 51 HOYF- B 1H, s} D.0 [1EHL hdy 0@ foconsy(1l Bl o Hpze6e( 1 HT d, BSHz)

sol ution of 2-nethoxy-4-niftr ilin 5.9)..n pyridine
(5 255 (o HEO RN l0 D oBRE GBIt GBI Py
chloride (3.5 m).The m xt gggmpRa1l eft at OOC for 1
hour, then brought to RT for 2 h. The m xture was

] ; : . Lo :
DAY o e IR
shed wth water and dried to give

2-nethoxy}g-nitro-nethagesulfonylanin@benzene (7.32 g,
98% as. an jof f - whi t eog | kgon N % NIVR: ]
7.93 d’d,—%&r8 gg o Ak %@z),r&?.
(IH & F 8Hz) " 7.28 (IH bsy, 4.00 (3H, s) FE
(3H, s). B)

2-thhoxy-4-an1no-nqbyanesulfonyl mdpbenzene. A oH
solyti og, ko I M N i I “Y@

2e-Ef DXy - 4- 1 Y ¢ netfraneul( T pnyl anftBbenzene ]:j@% ™
i n frethan®fo(20 ) &nt ai fig pal | adi um on cambon

(10% 100 ng) was stirred at RT under hydrogen for 48"

h. Thes, mipihydRxykenzdit héi@ e cédvefbd igahéth@ &REBy refluxing in

evaporated to give 2-nethoxy-

4-
ampthanatn presrast Pt i !Té_lsridﬂ’d_ééw SFRIPEas Prepthasgtrrhenzp ether
\r"@gtécﬁfigg W3R bRIiHE P dtaRivkdeartialeOH @M yRR of the ester

using sodium hydroxide provided the acid which was coupled to 5-amino-2, 3-

dihydro-1H-benzoimidazol-5-one using N, N-1, 3-diisopropylcarbodiimide in
presence of 1-hydroxybenzotriazole to provide the amide. The amide was
debenzylated by hydrogenation in presence of palladium on carbon.

A) 3, 4-Dihydroxy benzoic acid methyl ester

A solution of 3, 4-dihydroxy benzoic acid (2.8 g) in methanol (150 ml) was
refluxed in presence of concentrated hydrochloric acid (0.5 ml) for 12 hrs. After
concentrating under reduced pressure, the residue was dissolved in ethyl acetate (150 -
ml) and washed with water (50 ml) 10 % sodium bicarbonate solution (50 ml), brine
solution (50 ml) and dried over anhydrous magnesium sulfate. Removal of the solvent
under reduced pressure provided 2.64 g of 3, 4-dihydroxybenzoic acid methyl ester.
(Yield = 86.5 %).
'H NMR CDCl; 7.7 (1H, s) 7.63 (1H, d, ] 8Hz) 6.92 (1H, d, J 8Hz) 5.7(2H, bs) 3.92
(3H, s) .
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C) 3-Methoxy-4-nitro-N( 4-nethanesul fonyl am no- 3-
nmet hoxyphenyl ) benzam de A suspensi on of

W@200811 838y - 4- ni t robenzoic acid (1.5 g) in thi opgt/US2005/016677

chloride (20 m) was heated at reflux for two hours.
Excess thionyl chloride renbved in vacuo to give the
acid chloride as a white solid. A solution of the acid
chl ori de (1 64g) in di chl oromet hane (50m ) was added

to a t hoxyani | i ne

(1. 753;5 @ﬁé@‘%ﬁﬁ{’f‘ eeslang th)é% plyr: di ne
(1.5n I)otamsnmadmdate“(ﬁé gtk momod) wiessadded touxssdutiongpé 8 hér

f th Th |t
PhibrbRiietalRebS i o Rl b by il 7
ha/1c4 pedol)diniacetonss (d 0Q 1Y), ThOrdationt Mixture siab tedluked for 12 hrs. After

precipitate was filtered off, wash h wat er
(O TRI9Vat Hfehe 'Yy updsT &dveed@rﬁfémo% Topiqiie vag PREtitioned between

t
4e‘tH5ﬁtaUél£l€ ?ﬁﬁxﬁ/]&ﬁh@%ﬁ? Corgm gﬁ‘&)ﬁ‘%{] Elsefé% ’%&Z@a@ »dsshé@w@tﬁ

(wzpqer (@0 mj) a}qzquedpvglgan@thousjmaglegm sulfategﬁerppwl oﬂthe Jolvent

e o g g 6 0. el il P
4(._Y0é1dé$ﬂ,6%)l) andI 3. 04 (3H Ec,). D?

AHSMIEREET 1 8RURER] 783 SHRLT R Dot el U B
smz;@rM(@mmfsﬁﬁ@e:}mee @; B ro- N- (

4- met hanesul f on m no- 3- net hoxyphenyl ) benzam de

(2.03 %3al4rp'f‘?é{'¥yéwb%?}cﬁfnﬁ and ethyl acetate (50 ml)

was st,% 541 ﬁggﬂ@%r% Wa@&&& ztg}lpﬂie @Hblttﬁro@ﬂums%aed toa

(10% ours e solvents were renpoved In
vaabuiontod gi ve a brovvn gum The residue was dissol ved

o RRERURR e kel pe R ABAEE o 2 Rl o apng e
Va5 4 hep A fiai remldfall cirmethdnial ﬂuhief reduded pressiirb ehe osidugwias dissolved
AR LD P Svesbao S BB (3 K0 b aapous fyer was
acidified with 2N hydrochloric acid to pH 2. The precipitated product was collected by
filtration which on drying under vacuum provided 2.4 g of 3, 4-benzyloxy benzoic
acid. (Yield = 74%) |
'H NMR CDCl; 7.7 (2H, b, s) 7.27 -7.5 (10H, m) 6.98 (1H, d, J 8Hz) 5.26 (2H, s) 5.22
(2H, s)

D) 3, 4-Dibenzyloxy-(5-N-2-0x0-2, 3-dihydro-1H-benzoimidazolyl)
benzamide.

1,3- N, N-Diisopropylcarbodiimde (0.945 g; 7.5 mmol) was added to a
solution of 3, 4-dibenzyloxy benzoic acid (1.67 g, 5 mmol), 5-amino-2, 3-dihydro-1H-
benzoimidazol-5-one (0.745 g, 5 mmol) and 1-hydroxybenzotriazole (0.675 g, 5
mmol) in anhydrous N, N — dimethylformamide (20 ml). After stirring for 16 hrs at
room temperature the reaction mixture was poured in water (100 mi). The pH of the
mixture was adjusted to 2 with 1N hydrochloric acid and stirred for 30 minutes.

Filtration and washing the product with ethyl acetate (3 x 10 ml) provided 1.06 grams
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brown solid filtered and washed with water to give
4- met hanesul f onyl am no- 3- net hoxy- N- (

wda20vstasesul f onyl am no- 3- met hoxyphenyl ) benzamPdeu§0016677

g, 10099 as a pale brown solid. 1H NWR ((CD3)2CO 9.69
(IH, bs, NH), 8.15 (IH bs, NH), 7.93 (IH d, J 2Hz),
7.78 (IH, d, J 2Hz), 7.76 (IH, bs, NH), 7.74 (IH, dd,
J2 8Hz), 7.66 (IH d, J 8Hz), 7.47 (IH d, J 8Hz),

0 @4%%% ggxy-ng 12132 gg?% élhg?ro(ﬁ;"bex&%xrmﬁaé%?ylf g’éﬂ’zarﬁ)de (Yield

4= HWeUvanesul f onyl am no- 3- hydr oxy- N- (

STRMIERGI ISR ONA AT 735 Mooy RS GRERZAMAS 1 Tare)

4- met heysadiydirytyaNL @Qx3-2)B Hingydyo-N(behzo[d]imidazol-5-
nmet hanesul f onyl am no- 4- met hoxyphenyl ) benzam de (2 g)
i YRengamideq) 2° (50 ml) under nitrogen was added boron

tri br ofgigiérPofd, 4- &Mm&l@ﬁy-gﬁﬁtd -bRAD, RAMYSD- FHBBEAFHhiAolyl)
left for 3 hours. Methane M) was added carefully ‘

abetizathide §b0Qig; H28 mmwdldn geasicricig{i 20 Mhlewasdiydrogenatedsat 40 Psi in
?}\é'g g%a&elg) d‘egalfégwoﬁ Qargtonvf& ??E:&%g ro%nmeh{pggﬁﬂe I]@ﬁ&l %&%val

IS was repeat e
Pofrthé camiyst cby fibtyatioa)] thesolebrt oy ragsvep Iimda\teducscil pressmirey @he

g I S G TR ST e I oo
4%0085 e Mmg vl \ixdure Bfﬂé@iié//@th?l%kt)ak%ﬁ(m 2311 094ml).

40% as a_pal e brown m 1H NVR .

(1(“1@331?2 BQVI@G 033342 qdi 3 ‘bélhyqiapl)(y G- @‘P 2.p14ihygso- 1) |

01%5“%{9 g‘gh Pli?ygk%m ‘3“%5“%1 5(%% 7. 518 |7E| (:jg' ?Sz

8 HHz NMRY (@35 {SICH) 0.84 (1H, 8519. 78 (71HZ$) ? QH(IPbsb)S) 7.54 (L, (SBH37§)H, 5)

ST 588 723 (6 A 8EE) BRB Ol of dpftel hlo GEEDy B,

3wtk (286 (or-H Hih @ 0e%a[ 308 (MH Ma2 OHBE.G« fithoa R) dS4(rhiaf er r ed

to as DC-0051-B1) E le 12
Xample

3-hydroxy-N-(3-hydroxy-4-methoxyphenyl)-4-methoxybenzamide (referred to as
DC-0051-B4).

Ph Ph
Na,S,0

HO©N02 K,CO, OIjNoz 294 OD/NHZ
[—
——
Aq.NH,/ MeOH
MeO BnBr MeO q.NHy/ MeO
_MeOH_MeO 1o 205 MeOD/u\ D)L
BnBr Ph MeOH PR
OMg,
o (O =X
—
OH 0 PdIC
/'\

3-Hydroxy-4-methoxy-1- nitrobenzene was benzylated by refluxing with

OMe

benzyl bromide with potassium carbonate as a base in acetone which on reduction

with sodium dithionite gave 3-benzyloxy-4-methoxy aniline. 4-Hydroxy-3-methoxy
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i de The am de was synthesized by reacting 2-oxo-2,
3-di hydr o- | Hoenzoi m dazol yl - 5-carboxylic acid with

wo2@8i1mas®, 3-di hydro-| H benzoi m dazol - 5- one POT/UR®05/016677

presence of 1, 3- N, N-diisopropylcarbodiimde and 1-
hydr oxybenzotriazole. 1,3- N, N D isopropyl carbodiinde
(0.504 g; 4 mmol) was added to a sol ution of

2- 0x0- 2, 3-di hydro- | H benzoi m dazol e- 5- car boxyl i c acid

A0 8 e Bl B ms st by vl mthgnol i resence of

lanh:yhﬂr thgﬁhml rwaabcnzglawl usmggzenﬁyl Brommdé )lnd pptmahgmcrammate
t r T

¢ ST ol doa e vt Sidrigfie o RESL BTk {h bfine and

RicRWEt co@sed sl ed-103- dﬁlscb;irmncta@tsbdnhudm pré&endei ofrl -
m xture fol] owed by washing three nore times with N,

NV oRID O TiBRIa A BIA VIS thoamider Hénally ShkapzileEown wagrpayed by
| dft RN S H}eéafeh depdifafiun @Néhrigreci pi tat ed by

di'l uting the solution with acetonitrile (60 m).
Fi | t r 2A) loBeraylpxyrdmethoxpicfenitrohenzene gave

2- X .

1+ ve e AR L0 B0 prmalyven agded qaselyon of 2
dhethoxxaz-aite- 15heneir(ib169 |gdb0 (mlcﬂ;)oarﬂéiemyrl brbnbide els71 gm, 10 mmol) in
cicegp (60D e paguSe i wap el G Doy Toe ebept gt

Qemévﬁﬂiﬂdey reﬁ@ceﬁ%ﬂissﬁé hnd thé Jesidudw ,pashtl%h@ befwéén e(tll}j‘l",acetate
8Hz) 7.85 8Hz) . Exanp 10

MJ é@ mj) mdwmrﬁépﬁ)eﬁw gttylo%eeea@ lsyed “wy aermrqtffd. Bashed vt Yater
[
BF R i ROARILOE LB ELREUAR. Remb SR spistat under
rrefllagst ipragsune provisied 20l g b bmmlom%mpﬁbwéfmmhﬁazm G ¥iedd =
3?5 Tg:oagase i n acetone which on reduction with sodi um

A Bni t e gave 3,4 -di benzyloxy aniline. This was S
COUNMRICDT127.9%0HE 4, B8Hz) 7.81 (1H, s) 7.3-7.5 (5H, m) 6.92 (1H, d, J 8Hz)

5.15(2H, s) 3.95 (3H, s).

B) 1-Benzyloxy-2-methoxy-5-aminobenzene

Sodium dithionite (1.5 g) was added to a solution of 1-benzyloxy-2-methoxy-
5-nitrobenzene (2.5 gm) in a mixture of methanol (20 ml)/aqueous ammonia (4 ml).
After stirring for 12 hrs at room temperature, the solvent was removed under reduced -
pressure. The residue was partitioned between ethyl acetate (75 ml) and water (50 ml).
The ethyl acetate layer was washed with water (25 ml), brine solution (25 ml), dried
over anhydrous magnesium sulfate and concentrated under reduced pressure.
Purification by flash chromatography over silica gel eluting with ethyl acetate/hexane
(1:1) provided 0.771 g of 1-Benzyloxy-2-methoxy-5-aminobenzene (Yield = 35%).
"H NMR CDCl; 7.25-7.5 (S5H, m) 6.78 (1H, d, J 8Hz) 6.35 (1H, s) 6.28 (1H, d, J 8Hz)
5.1 (2H, s) 3.8 (3H, s)

C) 4-Hydroxy-3-methoxy benzoic acid methyl ester

A solution of 4-hydroxy-3methoxy benzoic acid (7.2 g) in methanol (150 ml)
was refluxed in presence of concentrated hydrochloric acid (0.5 ml) for 12 hrs. After
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di hydr o-| H benzoi m dazol e-5-carboxylic acid using N,
N-1, 3- diisopropylcarbodiimde in the presence of

wda2dvpdizasybenzotri azol e to provide the anm de. AGEUSIGHE16677

was then debenzyl ated by hydrogenation in presence of
pal | adi um on carbon. A) 3, 4-D benzyloxy-l-nitro
benzene Potassi um carbonate (4.14 g; 30 nmol) was
added to a solution of 3, 4- dihydroxy-1 -nitrobenzene

(éBnééltﬁtm%QQ ?‘He@@x@zﬂﬁk I REWAS dfsSo19&d ﬂ’et}%@ aé@iﬂ% g200

in aceto The teaction mxture was refluxe
frol) amQ wiasimdsvltlmatetr(Sﬂ ind) 1@Yosediunpbicathenateosohdion (4 wPOrml),

e\{*’ﬁ 6@6‘@ i é‘:@@ tfrr:q%)l'ly ?glldsd ue%n lu(rgﬂlﬁf;#e; kgﬂl‘lﬁ\dal lgft 056 Vent

aﬁelbﬁieeudea)peéssmaprombé'c%vg o fH-kvatrexy-§-hidthoxly bemoit ad:lid methyl
over q dr Qus gagne3|un1sulfate Renoval of the
s"éFe&ﬁ(X Ader féduced pressure provided 2.37 g of 3,

Wéﬂc‘l’ﬁéé CI'PI Hrpsmrvszl Ié)\l_f? ! ?I—F d7ﬁ819&) 61t$ d}IMRbs -
. S
1©H)3@595H(55|3|9@H 9. 8Hz) 5 24 (s 2H) 5. 21 (s 2H) B)

added%ﬁfz%w-%ﬁw SRR (2 ) e

e uk Rt D858 2 M TR g o
23-nrictHRY benroRs idamethyl dager §06 20 mwios) and evst brondds (3.42 g; 20
SR SSRLR ol Sobe e A BRI e

Aehiodhiof |t1ﬁ‘)/s%{veﬁ@l§1d\éﬁ%3€&d\ffrésghr\é\ﬂh@fes{daé wm ﬁarhﬂéﬁeﬂfbetween
solution (25 m), dried over anhydrous maghesium

sethylacetatai s Coh ead water 639 mhdEre atled dedete faves way washed with
Vbl (50 B e LR AR B R Shen
ofinder Belno}:ﬁl poesyure prmﬁdmdﬂy@% aifid- hﬂizylmxgnr?pernétl{ow lebnzoid dcid

(yﬁngepy(%sﬁmg% gé%(q%l 1A (1OH m 6.8 (IH d, J 8Hz)

E) 4-Benzyloxy-3- methoxy benzoic acid

A solution of sodium hydroxide (2.0 g) in methanol (50 ml) was added to a
solution of
4-benzyloxy-3-methoxy benzoic acid methyl ester (4.64 g) in methanol (50 ml) and
refluxed for 4 hrs. After removal of methanol under reduced pressure the residue was
dissolved in water (150 ml) and washed with ethyl acetate (2 x 50 ml). The aqueous
layer was acidified with 2N hydrochloric acid to pH 2. The precipitated product was
collected by filtration which on drying under vacuum provided 4.17 g of 4-benzyloxy-
3-methoxy benzoic acid. (Yield = 74%)
'H NMR CDCl; 7.7 (1H, d, ] = 8Hz) 7.63 (1H, s) 7.3 -7.5 (5H, m) 6.92 (1H, d, J 8Hz)
5.25(2H, s) 3.98 (3H, s)

F) 4-Benzyloxy-3-methoxy-N-(3-benzyloxy-4-methoxyphenyl) benzamide

N, N-1, 3-Diisopropy! carbodiimide (0.40 g, 3.36 mmol) was added to a -

solution of 1-benzyloxy-2-methoxy-5-aminobenzene (0.771 g, 3.36 mmol), 4-
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8Hz) 5.13 (2H, s) 5.06 (2H, s) 3.49 (2H, bs, NH2) O
2-0x0-2, S-di hydro-|H benzoi m dazol yl - S-car boxyl

W@ ookl 834891- di benzyl oxy phenyl) amide 1, 3- N, PCT/US2005/016677

N-Di i sopropyl carbodiinde (0.412 g; 3.27 mmol) was
added to a sol ution of 2-0X0-2,

3-di hydro-| H benzoi m dazol e-5-carboxylic acid (0.584
g; 3.27 mmol ) 3, 4-dibenzyloxy aniline (1.0 g, 3.27

I ;
RL A F gty SRERERAS S 38 o] 64 Btk focpiidzole
01464 g 3y36 otmalGinIN, N -ahmetmltfmtmrrpdﬁ @t uml@ anchsirreddort 12drs. The
i .. t f ot
RSbi Set2- BRSBTS e B e ad G
et | FiftReoh 6f thd PeadlicinBéure gtdvﬁde@tll g 8 BeRSMINYB-1 he

product with ethyl acetate m) prow ded 1.12
grethexyo- (Q.bg&ylcg&y-#methoxyphenyl) benzamide. Yield = 69 %.

Hg[ll:gﬁé“ |
en Ci? b)xy pﬂgﬂﬁnsﬁg?ngz}eslg (gﬂ;}g WWQPE%J NeHy £} 6.96 (1H, d,J
(M)SZS@HOS)5 {6 @H, s),3.88BH7s)6b7¢ (3H, sH, J 8HZ) 7.6 (1H,

SD; 7. %'3)_3-Zygrog(gfr-]N-gBZ-@'drz)k)QAgnzlahogyph%ngll)_%)-mgt'h]ms(yl;edﬁlilamlscgel

N-(3, & @blhtycdf Bt BRiLyloxd- Drethdx BN Pydizglok Hhasha{yphenyl)
m dazol e-5- carboxam de. A

I - X0- 2,
Deazawpes 663608 R ity waﬁe/me?%ns{ (13, 120 ml)
di afadgera ecpl"ﬁgﬁ’ééleﬁceamld% I\?a(ladlﬁxgl o catbdnat B0 BEiWE Roaf

aceti'c acid Ndi met hyl f ormanm de (25 ml)
viewpérgiareolye b htstamova ofthe catalyprhysfdlfratoroand rgwification by flash
t .
AR IR VRPLRO o4 8 {%iﬁi’%é? { b AR EARRR L Rded 026 ¢
saf3viesdioxyels- (Bémmd-%ndhoxyphehyd:)e@nmt}mxsbﬂneanﬁﬂheYleld 41.6 %

SNPGRS ALE LT 2 oy JELESR PRI TR L 0B i o »

8 Hz) 7.29 (1H, s) 7.09 (1H, d, J 8Hz) 6.85 (1H, d, J 8Hz) 3.84 (3H, s) 3.74 (3H, s)
M/z (290 (M+ H"), 312 (M+ Na"), 100%). HPLC (method 2) 3.86 min.
Eiample 13
The following compounds were prepared using procedures similar those described

herein:

i) DC-0051-A2 also referred as DC-0051-S2

OH
o}
OHCHN
N OH
H
HO'

ii) DC-0051-A3 also referred as DC-0051-S3

OH
0
MeO,SHN
N OH
H
HO

NHSO;Me
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m xture of hexane/ethyl acetate (1:1) (100 m).
Filtration provided 0.550 g of

WOR{03/14348% hydr oxyphenyl ) - 2- oxo- 2, 3- di hydr o- | H- berpstod}/016677

m dazol e- 5- carboxam de. Yield = 81% 1H NWR (CD3) 2SO
10.94 (IH bs) 9.86 (IH s) 885 (IH bs) 7.61 (IH d
J 8Hz) 7.59(1H, s) 7.3 (IH s) 7.0 (IH d, J 8 Hz)

6.96 (IH, d, J 8 Hz) 6.66 (IH d, J 8Hz) Mz (286 (M

H) L 388 B0 A48 BererFidfs DERO5RY42) 3. 256 min.
Exanpl e’ 11

3, 4-di hydroxy-N-(2-0 , 3- dlhydro I d] i m dazo
-5-yl)benzam de (referred to asj] DC- 3,
4- Di hydr oxybenzoi ¢ @6 Lert ts met hyl

ester by refluxing in ne
The di hydroxy group was [ ucted as its benzyl ether
by treating with benzy brer de and pot assi um
carbonate. Hydrolysis of the ester using sodium

hydr oxi de provi ded the acid which was coupled to

5 am no-2, 3- dihydro-|H benzoi m dazol -5-one using N

NI, 3- d||sog A¥Icarbod||mde in fresence of
1- hy drigk PHeRO3k abgrefered s REYESI-RE ani de. The ani de

was dekenzyl ated by hydrQgengti on in presence of
pal | adi on carbpn. A 4- Di hydr oxy benzoic acid
nmet hyl dster A solutio

3, 4-di hydroxy benzoic acid

(2.8 g) N S oas refluxed in presence

of concent d hdeochIorlc acid (0.5 m) for 12 hrs.

After copeentrdting under reduced pressure, the

resi due was dissolved in ethyl acetate (150 nl) and
washed with water (50 m) 10 % sodi um bi car bonat e

solutl n (50 m), brine solution (50 mM) and dried

over arthydrous magnesi um sul fate. Renoval of the

sol vent under reduced SressurerrOV|ded 2.64 g of 3,

4- di hydr oxybenzoi ¢ aci ester. (Yield = 86.5

9% .

Npres nce ¥f aci d.

OH

2,4-bis(3,4-dihydroxybenzyl)-8-methyl
-8-aza-bicyclo[3.2.1]octan-3-one
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IHNWR CDA 3 7.7 (IH s) 7.63 (IH, d, J 8Hz) 6.92 (IH,
d, J 8Hz) 5.7(2H, bs) 3.92 (3H, s)B) 3, 4-D benzyl oxy
whenzoixsaci d net hyl ester Potassi um car bonat ep€¢BUS2005/016677
47 mmol ) was added to a solution of 3, 4-
di hydr oxybenzoic acid nethyl ester (2.6 g; 15.7 mol)
and benzyl bromde (5.37 g; 31.4 mmol) in acetone (100
m ). The reaction m xture was refluxed for 12 hrs.
After ghe renoval of the solvent under reduced
pressure, the residue was partitioned between ethyl
acetate (150 m) and water_ (50 @H). The ethyl acetate
| ayer was washed with wat® ni) and dried over
anhydr ous magnesi um sul f at e. of the sol vent
under reduced pressure provi .36 g of 3,
4- Di benzyl oxy benzoic acid ester (Yield =
86.6% 1H NVR CDCI 3 7.67 (IH/ s) 7.65 (IH, d, J 8Hz)
7.28-7.50 (m 10H) 6.9%5° J @Hz) 5.24 (s, 2H)
oxide ( 1.2 g) in

5.21 (s, 2H) 3.89 (s, 3

acid A solution of sod

net hanol (100 m) was afided ¥ a sol uti on of 3,

4- di benzyl oxy benzoic acid netH exter (4.64 g) in
met hanol (50 m) and refluxed fo s. After renoval
of met hanol under reduced pressukg_tpke residue was

di ssolved in water (100 ml) and waShed ‘Mit h et hyl
acetate (2 x 50 nl). The aqueous | gyer /was acidified

with 2N hydrochloric acid to pH 2. hesﬁeci pi t ated
produc&lmas collected by filtration which on drying
under vacuun1prOV|ded 2.4 g of 3, 4-benzyl oxy benzoic
acid. (Yield = 74% 1HNI\/RC9€IB77(2H b, s) 7.27
-7.5 (1OH, m 6.98 (IH, d } 8Hg) 5.26 (2H, s) 5.22
(2H, s)

/NH
HN—s0,

vii)

O O )
HO.
NHSO,Me

HO'
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D) 3, 4-D benzyl oxy-(5-N 2-o0x0- 2,
3-di hydro-| H benzoi m dazol yl ) benzam de. 1,3- N

w6/ s3agr opyl car bodi i nde (0.945 g; 7.5 mvl) PEBUSHORE 6677

to a solution of 3, 4-dibenzyl oxy benzoic acid (1.67
g, 5 mmol), 5-amno-2, 3-di hydro-I| Hbenzoi m dazol -
5-one (0.745 g, 5 mmol) and 1- hydroxybenzotri azol e
(O 675 g, 5 mol) in anhydrous N, N -

% thylfornanide (20 mM). After stirring for 16 hrs
at’room tenperature the reaction mxture was poured in
water (100 m). The pH of the . >-NRpaeadj usted to
2 with IN hydrochloric aC|d ana red for 30
m nutes. Filtraths g e
acetate (3 x 10 m)
4-di benzyl oxy- (5- N- & X4
3- di hydr o- IFFben?u|n1oazonI) benzam de. (Yield 1HNWR
(CDG)%@O 9.94 (IH s) 7.65 - 7.2 (14H, m 7.09 (2H, d,
J 8Hz) 5.1 (4H, s) E)

3, 4-di hydr oxy- N- ( 2- oxo- 2, 3-di hydr o-
i m dazol -5- yl)benzam de A so
4-dibenzyloxy-(5-N—2-oxo-2
3-di hydr o- | H bemgel pr 0
mmol ) in acetic aci

thenzo [ d]
\°"/°

S \-DERZ2 “=e/§g 06 g, 2.28
s ‘O m ¥ was hydrbgenated at 40
Psi in presence 9f-40%zal | adi umon carbon for 12 hrs
at roomtenperature. After renoval of the catal yst by
filtration, the solvent was renoved under reduced

pressutf’e. The residue was di ssol ved jn N,OH
N-di met hyl f ormanmi de (15 nl) apd thé pduct was

hexane/ et hyl acetatelf(1 ot at i on
provi ded 0. 334 g‘b&/
3, 4-di hydr oxy- N—(%¢Oxo- i hydr o-1| Hbenzo|

d] i nmi dazol - 5-yl ) benzanmi dé®Yield = 50% 1H NVR ( CD3) 2SO
10.54 (IH, bs) 9.78 (IH, s) 9.41 (IH, bs) 7.54 (IH, s)

7.37 (i s) 7.32 (1H d, J 8 H) 7.23 (IH d, J 8He)

6.85 (IH, d, J 8Hz) 6.80 (IH d, Hzn Mz (286 (M
H+) 100% 308 (M- Na+) . HPLC ( g 2) s<\7f/°34 ni n.
o]
\/
xiii)
\/
/\
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Exanpl e 12
3- hydr oxy- N- ( 3- hydr oxy- 4- net hoxyphenyl ) - 4- met hoxybenza

wonas/1{ef erred to as DC 0051-B4). PCT/US2005/016677

3- Hydr oxy- 4- net hoxy-1 - nitrobenzene was benzyl at ed by
refluxing with benzyl brom de wi th potassium carbonate
as a base in acetone which on reduction with sodi um

di t hi onite gave 3-benzyl oxy-4-met hoxy anili ne.

4- FNd;Q§N 3- met hoxybenzoi ¢ acid was converted to its
met hyl éster by refluxing in nmethanol |anresence of
an acid. The hydroxyl was benzyl g v %géﬁenzyl

brom de and potase;un1carbonate st epS\yas

hydrol yzed wi th sgtiynar iyd de"tq_pTovi'de T he aci d.
The aniline afésgcid coupled using N, NI,

3- d||sopropylcafﬁbo' in presence of 1-

hydr oxybenzotri azotl e to provide the am de. Finally the
benzyl group was renoved by hydrogenation in presence
of pal¥vVadi um on carbon. A)

| - Benzyl oxy- 2- met hoxy-5-nitrob .

carbonate (1.65 gm 12 mmol) we fled to a sol ution
of 2- net hoxy- 5- iy 9 -O~wkéamol ) and
benzyl brom de (1.7 10 nnDI) in acetone (60 m).
The reaction m xture was refluxed for 12hours. The

sol vent was reno¥ed under reduced pressure and the
resi due_was partitioned between ethyl acetate (150 ni)
and wat®r (50 nl). The ethyl acetate | ayer was

separ ated, washed with water ( 01t ¥”“dr|ed over
anhydrous magnesi um sul fate. of the sol vent
under reduced pr &R origded o~ af

| - Benzyl oxy- 2- nmet hox nltrobenzene (Yield = 96.5 %
1H NMR CDO 3 7. 95 , J 8Hz) 7.81 (IH, s) 7.3-7.5
(5H, m 6.92 (IH"d 8Hz) 5.15 (2H, s) 3.95 (3H, s).

B) I-Benzyloxy-2-nethoxy-gxggﬁgqgenzene

4-Hydoxy-3-methanesulfonylamino-N-( 4-hydroxy-3-
methanesulfonylaminophenyl)-benzamide borate complex (referred to as
DC0051-CE borate complex).

Treatment of commercially available 2-methoxy-5-nitroaniline with
methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro group
then gave the required aniline to condense with 4-methoxy-3-nitrobenzoyl chloride to
give the anilide. Reduction by catalytic hydrogenation followed by immediate
mesylation gave the mesylamine. Demethylation under usual conditions gave a stable
borate complex of the required product.

Example 15
Compounds provided herein are potent disrupters of Alzheimer's Af} 1-42 Fibrils

The compounds prepared in the preceding Examples were found to be potent
disrupters/inhibitors of Alzheimer's disease AB fibrils. In a set of studies, the efficacy of
certain compounds provided herein to cause a disassembly/disruption of pre-formed

amyloid fibrils of Alzheimer's disease (i.e. consisting of A3 1-42 fibrils) was analyzed.
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Sodiumdithionite (1.5 g) was added to a sol ution of
| - benzyl oxy- 2- met hoxy- 5-nitrobenzene (2.5 gm in a

wooosarasof net hanol (20 ml )/ aqueous anmoni a (BCTF2005/016677

After stirring for 12 hrs at roomtenperature, the
sol vent was renoved under reduced pressure. The

resi due was partitioned between ethyl acetate (75 m)
and water (50 ml). The ethyl acetate |ayer was washed

V\filf,ﬁﬁa‘(,gﬁ-m()mn}g gsolution (25 nl), dried over

rous magnesi um sulffate and concentrated under
re d uc dulop sty FloflaRin T flicremétgrvasysdd ta déterotmesheeitgis abthy

08 s 358 B TR gt L s R0 A AR A s

| spaeﬁrau @ fbrillamdylad YinSthB HinadaigpRees a(ﬂﬁb?kdgﬁ;e)eaﬁﬁﬁzem&irht

NVR CDAl 3 7.25-7.5 (5H, m 6.78 (IH, .d
(48spmiyat i5 dirgetly propogiiona) tohg ymglmiofﬁa@nr‘lmé fibrls formed The ugley the -
A fredbessy ti gpeaitemé ¥mbB&R 3%1@1& IGBrIRIrA (0t &al. %Lab I;lvest

sol uti on of hydr oxy- 3net hoxy benzoi c acid (7.2
st Warlan, 1(92136-em19 [ ReoteiebeiukeMd-410, 10&samyleiddnt. J. Exp Clin.
23?%?5”66[ % hydrochloric acid (0.5 m) for 12 hrs.

erconéent ‘ati ng under reduced pressure, the residue
was dila gd shety, IﬁmMebmré fibudibzedtAS (-2D(Bavhem lo)dvasdrdabated at 37°C

e % sodi.um hi.car bonat e i.0 2
%@daﬂs )elt{l%%{%a?  OF E@Wf&aﬁ&f ars ahecf@glpomﬁw%ﬁé (at Mfe_“
f%ﬁﬁ!ﬁ&id%@u kdist 6 1: Rewny &0.006r 1:0. GO?WO\HBWInanﬁW of co-
reduced pressure prOV|ded 7.25

Aingpatiaony JUd ofgaeihingybatiermisuse Weas tﬂlﬂ#@ﬁﬁwwé%éweﬂ misgogiterplate

c)oggéamg'?%Opl]Jf' ! d8HZ §nd750gi3 fal ’Hﬂ%ﬂivm‘al‘ %lj)ﬂm a e%é)%%ll_\lfl"
smnala?m(ﬁh 25@1)F1>I\’It nbpspha@dnisr) pH<9 83 Theﬂmyemewmea} #éd8¥hm
{ (0] a um car Wa.
Toiin oS TAroR R RRD SR RIS A e ol s iBishon i
anifidr a@ichvy borgisduad aloe, 6s 19ank0 Mol ) and benzyl br omi de -

(3.42 g; 20 mmol)_in acetone (100 m reaction
mi xt urEiegsults Qi eday ipcypatips a1 greseml@? loy Hgor example, whereas

EDTA caused no significant inhibition/disruption of A} 1-42 fibrils at all concentrations
tested, the compounds (DC-0051, DC-0051-S1, S3, S4, S5, S6, S7, S8 and S9) all caused a
dose-dependent disruption/disassembly of preformed AB 1-42 fibrils to some extent (Table
1). For example, compound DC-0051-S8 caused a significant (p<0.01) 87.9 +/- 0.78%
inhibition when used at an AB:test compound wt/wt ratio of 1:0.1, and a significant 56.0 +/-
11.32% inhibition when used at an AB:test compound wt/wt ratio of 1:0.01 (Table 1).
Under the same conditions (i.e. AB:test compound wt/wt ratio of 1:0.01), compound DC-
0051 caused an 89.5+/- 3.26% disruption, éompound DC-0051-S5 caused an 80.0+/-0.63%
disruption, and compound DC-0051-S9 caused an 84.1+/-4.28% disruption. This study

indicated that the compound provided herein are disrupters/inhibitors of Alzheimer's disease
type AB fibrils, and usually exert their effects in a dose-dependent manner.
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removal of the solvent under reduced pressure, the

resi due was partitioned between ethyl acetate (150 nl)
wanahswed4ey (50 m ). The ethyl acetate | ayer waBCmaEsivesi016677

with water (50 ml) and dried over anhydrous magnesi um

sul fate. Renoval of the solvent under reduced pressure

provi ded 4.64 g of 4-benzyl oxy-3-net hoxy benzoic acid

10

net hyl ester

(Yiel d

86.6% E) 4-Benzyl oxy- 3-met hoxy

benzoic acid A solution of sodiumhydroxide (2.0 g) in
met hanol (50 m) was added to a sol ution of
4- benzyl oxy- 3- net hoxy benzoic acid nethyl ester (4.64

g) in nmethanol (50 m) and refluxed for 4 hrs. After
renmoval of nethanol under reduced pressure the residue
was di ssolved in water (150 ml) and washed wi th et hyl

acetate (2 x 50 m).
vable b

The_aqueous | ayer was aci dified

NTgfavisch Flsoremetey Baf@onﬂwonvﬁéﬁ Ari2dibyils by dgst

@gp&huwas collected by filtration which on drying
vacuum provi ded 4.17 g of 4-benzyl oxy- 3-nethoxy

benzoi (e ihihition( ofi Ad}; dor-AR:te3d compodiRa RNV EragibH, d, J

= 8Hz) 7.63 (IH s) 7.3 -7.5 (5H, m 6.92 (IH d, J
8Hz) 5.25 (2H, s) 3.98 (3H, s) F)
CYympsidF Nt hﬂx‘yr/'bh)( 31 DROT YW P¥d)- 4- DRON@X YN ENY0.H01 (wt/wt)
N, N, 3 Diisop opyl carbOC|in1de (0.4p q,
- d Lo tol
- net | 443g%an1no%%ﬁ“gﬁe 0.93358363.3600i15““
- pxy-3- met hoxy benzoic gcid (0.87
ﬁﬁg6 eodod1 and [L- bgdtoybenz aostazab e |( 03248430 3| 360.9+2.24%
[) in N N dinethylfor m de (15 r1) and stir ed
ey v ‘oov oocucu 0| ) +
i th % 5 ur e bf bg%ﬂ ig/acut at eﬁzleane ?%4‘6 %20 bﬁt)o 3:53%
Filtration of the reaction m xture DrCVIded 1.12
- Bemxabiss- 3- |TeDRmsOATN (- BONZYBHBKY-|4- reettaosdp ph ny43=2.90%
penzam de. Yield = 69 %
DC0051-S4 95.210.42% 70.217.01% 18.21£3.68% 16.614.14%
DC0051-S5 99.0£0.25% 80.0+0.63% 28.4+0.74% 20.3%6.71%
DC0051-36 95.410.72% 53.5114.88% 4.0+4.33% 9.5+1.64%
DC0051-S7 92.8+1.92% 50.2+6.94% 10.115.82% 13.413.42%
DC0051-S8 96.7£0.73% 87.9+0.78% 56.0+£11.32% 32.9£2.70%
DC0051-S9 98.8+0.26% 84.114.28% 60.7£12.57% 13.6+2.08%

Part B: SDS-PAGE/Western blot data
The disruption of AB 1-42, even in its monomeric form, was confirmed by a study

involving the use of SDS-PAGE and Western blotting methods (not shown). In this latter
study, triplicate samples of pre-fibrillized A 1-42 (25uM) was incubated at 37°C for 3

days, alone or in the presence of the compounds or EDTA. Five micrograms of each sample
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1H NMR (CD3)2S0 9.93 (IH, s) 7.29-7.59 (14H, m) 7.16
(IH, d, J 8Hz) 6.96 (IH, d, J 8Hz) 5.18 (2H, s) 5.06

W@ 20d5/18488. 85 (3H, s) 3.76 (3H, s) G PCT/US2005/016677

3- hydr oxy- N- ( 3- hydr oxy- 4- net hoxyphenyl ) - 4- net hoxybenza
m de. A solution of the

4- Benzyl oxy- 3- net hoxy- N- ( 3- benzyl oxy- 4- met hoxyphenyl )
benzam de (1.05 g) in a m xture of

N’vgg tﬁénrﬁ{e[:é\é éﬁr8 'U ?;?141 HRE ?r%\%g{]}eéolfﬁéd g&%Qhe"ﬁllrat

hydr'ogena resence 0 I'um on ca on Tt
4Iaad%ﬁj andtrarramMOtZ@%’ﬁnsaTmmm SD§- PA(ZEhﬂ&ted Re:mmmllulosfe ahéhdetected

catal yst, by. fjltratj i f.icati b sh

i Rty (o O P; SRt S BB s A5 e

aﬁﬁfdﬂt&/bﬁﬂ@s EnddoRi¢ti¢IRR) OHeMAngindibation alone, or in the presence of
%droxy 3 hydr oxy- 4- nethoxyphenyl _4- met hoxybenza,

A, a3 days. B r@Iaraple -fvRomeg Yy oreap e';cstefé followsig ingupation

(J;(;Aﬁ?io% ”8' &:;ulibs bs 1%%})?571 Bc(do's'i sif)HZSY 06531 éé 'ﬂc 6051‘]5884ndDC |
8605)1-S9, Me(aamg nigdly Bitly the (I'Bielﬂa\sr) Tﬂuzro(x@@ﬂdawdempqd a(bme) and
. HPL th 44

EeCRRY Gost e Lot ep e Feattind afrealai AN pfbndileric
sAMM&rTrhhsmlsr cdnfrads m’caetlhedeebmpmmds gre Blso Epatle éaadinga

B‘%)%;j aPC 0051- 82 i) .DC-0051- A3 also referred as

TgBPY f‘PX?"B@B‘i A2 so referred as DC- 0051- S4

|p;”@C&g§(;Ré§Bﬁ,Id§%ﬁaq;erred as DC-0051-S5 v)

4-bi s(3,4-di hydroxybenzyl) - 8- net hyl

- 8 az alnithe:Garige f@ bindinesssay ﬁleab@wéﬁua)teswwqpowd tp pitsg pmyloid (in
this case, AB) binding to Congo redc is quantified. In this assay, AB 1-42 and test
compounds were incubated for 3 days and then vacuum filtered through a 0.2 pm filter. The

amount of Af} 1-42 retained in the filter was then quantified following staining of the filter
with Congo red. After appropriate washing of the filter, any lowering of the Congo red |
color on the filter in the presence of the test compound (compared to the Congo red staining
of the amyloid protein in the absence of the test compound) was indicative of the test
compound's ability to diminish/alter the amount of aggregated and congophilic AB. This
particular assay appears to be more stringent in character than Thioflavin T fluorometry,
and it is more difficult to remove Congo red binding to AB 42 fibrils than assessed by other
assays, so the % inhibitions observed even with potent compounds is usually lower than
that observed as determined by other assays such as Thioflavin T fluometry.

In one study, the ability of AB fibrils to bind Congo red in the absence or presence
of increasing amounts of the compounds or EDTA (at AB:test compound weight ratios of
1:0.001, 1:0.01, 1:0.1 and 1:1) was determined. The results of the 3-day incubations are
presented in Table 2 below. Wheras EDTA caused no significant inhibition of AB 1-42
fibril binding to Congo red , the compounds (DC-0051, DC-0051-S1, S3, S4, S5, S6, S7,
S8 and S9) caused a dose-dependent inhibition of A binding to Congo red (Table 2). For
example, compound DC-0051-S5 caused a significant 82.3+/-0.59% inhibition of Congo
red binding to A 1-42 fibrils when used at an AB:test compound wt/wt ratio of 1:1, and a
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Pata I n one study, Thioflayin T fluorgnetry was used -

33. 517 7—0.10%

: %
Thi*éfl avin T

|lar anyloild, _and fhi
bi NdiDEGOPrAdducels 48.6+1-881 % s eldde /&ifiand e et/ -02% 1.0+/-2.11%
DC0051-S3 36.2+/251% | 166+/-1.87% | 0.0+/-2.11% 0.0+/-2.12%
DC0051-S4 488+/-229% | 151+/-417% | 0.0+/-2.13% 1.5+/-1.42%
DC0051-S5 82.3+/-059% | 17.5+/-1.23% | 0.2+/-1.97% 0.0+/-1.37%
DC0051-S6 48.5+/-3.58% | 17.1+/-494% | 2.1+/-1.14% 3.1+/-0.97%
DC0051-S7 44.6+/-459% | 8.8+/-1.70% 0.0+/-0.29% 2.4+/-2.23%
DC0051-S8 41.2+/-6.83% | 19.8+/-243% | 3.9+/-0.54% 2.3+/-3.16%
DC0051-S9 60.8+/-2.12% | 17.4+/-611% | 3.8+/-3.90% 0.0+/-1.27%

Example 16

Additional Compounds provided herein are potent disrupters of Alzheimer's A} 1-42

Fibrils

The compounds prepared in the preceding Examples were found to be potent

disrupters/inhibitors of Alzheimer's disease AB fibrils. In another set of studies, the efficacy
of certain compounds provided herein (and referred to as DC-0051-B2, DC-0051-B3 and
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et al., Lab. Invest. 65:104-110, 1991; Levine in,
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ve§b&1:%6177°83, sS4, S5, SB, S7, S8 and S9) all caused

a_dos &n SRanEerHMIb e Abrilzd dissieas@atten 1at) wisefcabaigiht 37°C
AB 1-42 fibrils to some extent (Table 1). For exanple
o hnyh Signe pr BeheaiessaRs o40u af o mapinds (1056931 B2 D

071 ) W i st 8 ) g

ratio o I cant
Iix@Rw asrtrangferrédgnto widerwell smetotiter plate gonBiining 1 50pbofslistiletl water

T e M
1pHD6.8)l The Riavigsodnociwhiead ) 385n0ads4rtn eneitiifdn vabelerttd Ging an
I35 A or e GO aDCH BB o e o5 epuigfaione,a bank)
84. 1+/ Tk r&R16 sHns Iy liRbatibhd e Sreseeited bEEN CRYr @fhnipd vhress
conpound provided hérein are disrupters/inhibitors of
,@[5%@ cansed rp significgrtdnhibition/disruption of A} 1-42 fibrils at all concentrations
tested, the compounds (DC-0051-B2, DC-0051-B3, and DC-0051-B4) all caused a dose-
dependent disruption/disassembly of preformed A 1-42 fibrils to some extent (Table 3).
The most efficacious compounds to disrupt pre-formed AB 1-42 fibrils as assessed by the
Thioflavin T fluometry assay appeared to be DC-0051-B2. For example, compound DC-
0051-B2 caused a significant (p<0.01) 65.8+/- 2.01% inhibition when used at an AB:test
compound wt/wt ratio of 1:0.1, and a significant 85.5 +/- 1.27% inhibition when used at an
AB:test compound wt/wt ratio of 1:1 (Table 3). This study indicated that the additional
compounds provided herein are disrupters/inhibitors of Alzheimer's disease type AB fibrils,

and usually exert their effects in a dose-dependent manner.
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< rlltg.l% c{)mpounds provided herein to cause a disassembly/disruption of pre-formed

amyloid fibrils of type 2 diabetes (i.e. consisting of IAPP fibrils) was analyzed.

Part A- Thioflavin T Fluorometry Data

In one study, Thioflavin T fluorometry was used to determine the effects of the

compounds, and of EDTA (as a negative control). In this assay Thioflavin T binds

specifically to fibrillar amyloid, and this binding produces a fluorescence enhancement at

485nm that is directly proportional to the amount of amyloid fibrils formed. The higher the

fluorescence, the greater the amount of amyloid fibrils formed (Naki et al., Lab. Invest.
65:104-110, 1991; Levine III, Protein Sci. 2:404-410, 1993; Amyloid:Int. J. Exp. Clin.

Invest. 2:1-6, 1995).

In this study, 25uM of IAPP (Bachem Inc) was incubated at 37°C for 3 days, ¢ither

alone, or in the presence of one of the compounds or EDTA (at Af3:test compound weight

ratios of 1:1, 1:0.1, 1:0.01 or 1:0.001). Following 3 days of co-incubation, 50l of each
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studies, the efficacy of certain conpounds provided

herein (and referred to as DC-0051-B2, DC-0051-B3

andDC- 0051-B4) to cause a di sassenbly/disruption of

pre-fornmed anyloid fibrils of Al zheiner's disease

(i.e. consisting of A 1-42 fibrils) was anal yzed.

Thioflavin T Fluoronetry Data In one study, Thioflavin
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—0QCobs B, anp 986+0038%- BA)7. Al /12.68814eq0.3+/-6.06% | 7.7+/-2.60%
osedependent S

DC0051-S8 99.5+/-032% | 91.4+/-1.06% | 52.2+/-0.45% 8.8+/-0.55%

DC0051-S9 99.5+/-0.15% | 82.8+/-4.28% | 34.8+/-1.07% 7.0+ /-2.49%

Part B: Congo Red Binding Data

In the Congo red binding assay the ability of a test compound to alter amyloid (in
this case, IAPP) binding to Congo redc is quantified. In this assay, IJAPP and test
compounds were incubated for 3 days and then vacuum filtered through a 0.2 pum filter. The
amount of IAPP retained in the filter was then quantified following staining of the filter
with Congo red. After appropriate washing of the filter, any lowering of the Congo red
color on the filter in the presence of the test compound (compared to the Congo red staining’

of the amyloid protein in the absence of the test compound) was indicative of the test
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Table 5: Congo red Binding Data- Disruption of IAPP Fibrils by Test Compounds

(% inhibition of IAPP; for IAPP:test compound at given wt/wt ratio)

-
—

Test Compound #| 1:1(wt/wt) | 1:0.1 (wt/wt) |1:0.01 (wt/wt) 1:0.001
(wt/wt)
EDTA (control) | 13.9+/-4.71% | 0.0+/-2.40% | 0.0+/-1.65% 0.0+1.82%

DC-0051 73.6+/-2.15% | 51.0+/-0.63% | 8.7+/-2.60% | 0.0+/-4.07%
DC0051-S1 44.14/-1.03% | 24.1+/-1.99% | 0.0+/-2.55% | 0.0+/-3.60%
DC0051-83 52.5+/-1.84% | 17.4+/-2.21% | 3.4+/-3.63% | 0.0+/-1.94%
DC0051-54 30.0+/-1.38% | 22.0+/-0.26% | 2.4+/-3.24% | 0.0+/-2.89%
DC0051-85 59.3+/-0.93% | 11.0+/-3.94% | 0.0+/-1.50% | 0.0+/-2.26%
DC0051-86 46.0+/-0.65% | 7.7+/-5.15% | 0.0+/-4.57% | 0.0+/-1.41%
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65:104-110, 1991 Levme I, Protein Sci. 2: 404-410 1993; Amyloid:Int. J. Exp. Clin.
Invest. 2:1-6, 1995).

In this study, 25uM of alpha-synuclein (Recombinant Peptide) was first incubated
at 55°C for 2 days with heparin (Sigma) to cause alpha-synuclein aggregation and fibril
formation. Heparin, is a highly sulfated glycosaminoglycan known to cause aggregation of
amyloid proteins. Following initial alpha-synulcein fibrillization, alpha-synuclein + heparin
was incubated at 37°C for 3 days, either alone, or in the presence of one of the compounds
or EDTA (at AB:test compound weight ratios of 1:1, 1:0.1, 1:0.01 or 1:0.001). Following 3
days of co-incubation, 50l of each incubation mixture was transferred into a 96-well .
microtiter plate containing 150u1 of distilled water and S0l of a Thioflavin T solution (i.e.
500mM Thioflavin T in 250mM phosphate buffer, pH 6.8). The fluorescence was read at
485nm (444nm excitation wavelength) using an ELISA plate fluorometer after subtraction
with buffer alone or compound alone, as blank).
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1) was determned. The results of the

3_%!83; i Fhieflaain HERopgraety; RatanDistuntion vhApha-BynyeleiFibrils by Test
TA caused no significant
Inding to Congo red ,

| APP
t he conpounds (DC- 005 1,

Do Oidabifiersdf AlBIor Al:tesEemyond a7givadBwwtrall9) caused a

dose-dependent inhibition of I APP binding to Congo red

Tabl e 5). For exanple, conpound DC-005 1-S8 caused a

b1 Pebt Compbindd 1] O4/1(whe/wt)o ¥4 | 00 Bd/wEN |01:0.0D0EOwd) €[01:0.001 (wt/wrt)

pi nding to | APH fibrils when used at enIAPP:test

_\g%g”nd Mt‘ut - : And A v Z/ O Q’)%/ -

PO G- B OKE R AT s AT Jo B R / |45 +/-1:64%

fatio of 1:0. 1] (Table 5). O her good|]i nhibitors ps

onpay@dsitsa t hel 199RR/0ast ¢ oy 1t /|wes5.9-8418.81% T [ 52.9+/-1.34%

1:0.1 appeared 0 be DC-OO 1 (51.+-4Q. 63%

:r\hlf\{-:f\v\\ nnr4 H -

C- 05%(?95433(22 N iASED I W 0 R NI N BT
DC0051-S4 96.0-+/-0.50% | 86.8+/-1.55% | 53.7+/-10.98% | 41.1+/-6.53%
DC0051-S5 98.5+/-0.09% | 91.6+/-037% | 65.0+/-442% | 49.1+/-2.61%
DC0051-S6 96.0+/-1.65% | 66.6+/-5.77% | 46.9+/-552% | 53.3+/-1.70%
DC0051-S7 96.0+/-0.78% | 82.1+/-894% | 33.4+/-477% | 47.9+/-6.32%
DC0051-S8 96.1+/-1.14% | 84.6+/-0.47% | 44.1+/-219% | 38.7+/-4.76%
DC0051-S9 99.6+/-0.19% | 96.1+/-0.65% | 64.5+/-556% | 50.9+/-1.86%
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(21 .2+/-2.70% i nhibition) Table 5: Congo red Bi nding
Data- Disruption of 1APP Fibrils by Test Conpounds (%

w0 ndvshid4son of | APP; for | APP:test conpound atPQi/U8I005/016677

wt/wt ratio)Exanpl e 18 Conpounds provi ded herein are
potent disrupters of Al pha-Synuclein Fibrils The
conpounds prepared in the preceding Exanples were al so
found to be potent disrupters/inhibitors of

al pha-synuclein fibrils. In a set of studies, the

ef ficacy of certain conmpounds provided herein to cause
a di sassenbl y/ di srupti on Exanglel1® or red anyl oi d-1i ke
fibrils.of Parkinsopn's disease.(i.e. consisting of

G HRReS s of SRS AToIaREBREA, | 7 oq Thi of l avin T

Fl uor ametcompbiaida ptdvidedtessin) dy merdtior@l Ipgasiiduslly, are desirably
fluoronetry was used to determne the effects of the,
cdrpeisiated in hedown ofphrmmacsutical pugRASIHABS Btpls pharmageutical
Chi . : . oLt h
o Al G P R e chaioK 10 persons of
fdrdinaryskdhipghearhandcserdescribad in 88ainireatisas as Kewtingeart [The Science

pr rtion to the I eI med.
PR Py SERAD, O, R elich Lustinech, bR 5
aWilkins (PHiladelphis, HF2r med (Naki et al., Lab. Invest.
65:104-110, 1991; Levi.ne 111, ﬁropein Sci. 2:404-410,
1993; SEHtEIve fompgsitipns are g9 fofows: est 2: 1.6, 1995).
| Ordl RaBleSlobMIatiog"™M of al pha- synucl ei n ( Reconbi nant
Peptide) was first incubated at 550C for 2 days with

hepar iAn ¢18] ghigy formulatensef agommeund pipyidst hersys BisRated as
a@ﬁOngril formation. Heparin, is a highly sulfated
gl'ycosam nogl ycan known to cause aggregation of
anyloid proteins. FolAwiwng initial alpha-synulcein

f Cdampdunid padvided hesdipphal&Qnucl ei n + heparin was

| Magirsiuacstadratd70C f or ®5days, either alone, or in the
pstagRnce of one of the2.0onpounds or EDTA (at Ab:test

Clyd} bpyahethylcelafléses1.of 1:1, 1:0.1, 1:0.01 or
Inafhr allifObdiQs®93 g@ys of co-incubation, 50m of

each incubation m xture was transferred into a 96-wel

The ingredients are mixed to homogeneity, then granulated with the aid of
water, and the granulates dried. The granulate is then compressed into tablets sized to -
give a suitable dose of the compound. The tablet is optionally coated by applying a
suspension of a film forming agent (e.g. hydroxypropylmethylcellulose), pigment
(e.g. titanium dioxide), and plasticizer (e.g. diethyl phthalate), and drying the film by
evaporation of the solvent. The film coat may comprise, for example, 2-6% of the
tablet weight.
Oral capsule formulation

The granulate from the previous section of this Example is filled into hard

gelatin capsules of a size suitable to the intended dose. The capsule is banded for

sealing, if desired.
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mcroliter plate containing 150m of distilled water
and 50m of a Thioflavin T solution (i.e. 500

wabiosfilzmsd n T in 250rM phosphate buffer, pH 6.801/U31ve5/016677

fluorescence was read at 485nm (444nm excitation
wavel engt h) using an ELI SA plate fluoroneter after
subtraction with buffer alone or conpound al one, as
bl ank) . The results of the 3-day incubations are

w. The conpounds (DC- 0051, DC-0051-S1,
%0?&%2&‘?%#%@2 S7, S8 and S9) all caused a

dose- depeftpgbformdiationjstpreparedais $elbwesnbl y of pref or ned
akpha-synuclein fibrjls,to sone extent (Table 6). For

exa Ied co% nd.DC-/I -S1 caused a significant
2%35".%;5‘ gV Eﬂgenlo ‘nhi biti on when used at an
MY e‘l‘?(ﬁ]ﬁﬁi?ﬁ wt/ weVYatio of 1:0.1, and a

si gni fiHeaBinp@&hdlis dissdlvédlSdispbisbd in the pyheRyleaelyed], d a
Ab: t est conPound.wt/v,vt ratio of 1:1 (Table 6). On the
chickenipgpgent addag Hurariredc apantingef e foreylation seffirenigmrovide.

/(At\Péges%a A6 oF c;?rr%toflrﬁ/?sitm flieklifp shfigl. used at an

Irtest conpoun ratio of 1:0.1, and a
Rgenferadotmeldtion/ - 1. 14% i nhi bi ti on when used at an
AJ3:test co nd ./ W rati fo1:1 (Table 6). This
st udy R%ﬁerétg?%ggonfnﬁtﬁlo ﬁ&f%péFF%oagrﬁ%%"%sr ovi ded herein are
al so potent disruptegswiwhi bitors of Parkinson's

dtsapand prdiddgiéreic! einofibrils, and usually exert
t&intal flfnect s i n a dogsegdependent manner. Tabl e 6:
Thioflavin T Fluoronetry Data- D sruption, of

O ( : : _of Apha-Sy . .
nucl ei Themomppyng is disyelued indhg wlineand dheirpsilting sobiop s stgrilized
f.or ot : ' . j le 19

3 AR O IRRNIGS, Bld SLHE ShhiLs EUbRGKATP
(@n’pf@gfltlﬁon%a é?ﬁgon'péund}%epr ov%egésher ﬁ)pT e
cContoelkedsrepaase ochd orinerlgion as nenti oned previ ously,
are desirabl a]gm istered in the for og
phar s S4B enisladn s danan S Repes e meedof L Patent
COSTRIPBI0L38ANss, foRdws: t he nmet hod of preparing them are
wel | - known to persons of g‘%;idi nary skil| in qtl,j?e art ?nd
are dddeekpete FomRAyRA Providelingrein B gostedinymadificdHai-Glatt

VRIRE B0 Wit B&Y TGBe 08 cthPatReYe. The sSPERAR EGutidifis an 8%

Oth edition, Lippincott,”Wllianms & _
solution of the ethyl cellulose in 90% acetone to 10% ethanol. Castor oil is added as
plasticizer in an amount equal to 20% of the ethyl cellulose present. The spraying
conditions are as follows: 1) speed, 1 liter/hour; 2) flap, 10-15%; 3) inlet temperature,
50°C, 4) outlet temperature, 30°C, 5) percent of coating, 17%. The coated compound
is sieved to particle sizes between 74 and 210 microns. Attention is paid to ensure a
good mix of particles of different sizes within that range. Four hundred mg of the
coated particles are mixed with 100 mg of starch and the mixture is compressed in a
hand press to 1.5 tons to produce a 500 mg controlled release tablet.

The claimed subject matter is not limited in scope by the specific embodiments
described herein. Indeed, various modifications of the specific embodiments in
addition to those described will become apparent to those skilled in the art from the

fbregoing descriptions. Such modifications are intended to fall within the scope of the
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W ki ns, Phil adel phia, PA. Representative conpositions
are as follows: Oral tablet formulation An oral tablet
wo ooosal a8 on of a compound provi ded herein i s peEPS20§016677

as follows: % w w Conpound provided herein 10.0
Magnesi um stearate 0.5 Starch 2.0
Hydr oxypr opyl net hyl cel l ul ose 1.0 Mcrocrystalline
cellulose 86.5 The ingredients are mxed to

Aeiaitts. VidiBls SUbHRAGAE GF oifell RedetS t}ﬁ'cﬁscmsm\é@t)ﬁﬁ/h]ch are

the granul ates dried. The granulate IS then
dOﬁpp@EEé@ywﬁ%@nﬁabﬂbﬂsﬂEHQQa to give a suitable dose
of the conpound. The tablet is optionally coated by
appl yi ng a suspension of a filmform ng agent (e.gqg.
hydr oxypr opyl et hyl cel | ul ose), pignment (e.g. titanium
di oxi de), and plasticizer (e.g. diethyl phthalate),
and drying the filmby evaporation of the solvent. The
filmcoat may conprise, for exanple, 2-6% of the
tabl et weight. Oral capsule fornmul ati on The granul ate
fromthe previous section of this Exanple is filled
into hard gelatin capsules of a size suitable to the
i nt ended dose. The capsule is banded for sealing, if
desired. Softgel fornulation A softgel fornulation is
prepared as foll ows:
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% w w Conpound provided herein 20.0 Pol yet hyl ene
gl ycol 400 80.0 The conpound is dissolved or dispersed

w0 nooshes4pol yet hyl ene gl ycol, and a thi ckeni ng BQETE2005/016677

added if required. A quantity of the fornulation
sufficient to provide the desired dose of the conpound
is then filled into softgels. Parenteral fornulation A
parenteral fornulation is prepared as follows: % ww
Wpﬂl}%lﬂw .,ded herein 1.0 Normal saline 99.0 The
conpoun ssolved in the saline, and the resulting
sol utilon i skenrmquhdhedngmdorfnulal ed into vials,

anmppul es, an% pref Iledyssyringes, as appropriate.
ContrQ d-release~dgal fornulation A sustained

r @) eade mul at —be,prepared by the nethod of
US Pz No. 4, , as follows: One Kg of a

coffpound” provi ded hereif is @ated in a nodified
Unigr G at { _powger coater with Dow Type 10 ethyl

s et one to 10% et hanol .
38\l asticizer in an anmount equal
t 0 R20% of t he ethyl cel 'l ose present. The spraying

condi tgy Q%aﬂa%elﬁﬁaﬁf hdcepiable BiriviGE %erébf | Whe Rh@é@iecte%)as
flap, 10-15% enper at ure, out | et

t fopes: d Brle CQ?@’@ 25}1 ip 61-€enalkylenecgraen, mrgwhm;a%a) when the
gxgugttll%g Crﬁr Coglgagcgmé R ?ieg%/t%d the?e a?g{)]it)t d)%%igy P! lzfsdotﬁglte%gﬁls Zb% 1

to 3 non-adjacent methylene groups are optlonally replaced by NR', O, orS;(c)lor2
methylene groups are optionally replaced by a carbonyl or hydroxymethylene group;
and (d) 1 or 2 methylene groups are optionally replaced by a cycloalkyl or
heterocyclyl group that is optionally substituted with one or more substituents
selected from lower alkyl, NR', O, or S;

R'is H, alkyl, or acyl;

A, and B, are each independently selected from halogen, pseudohalo, nitro,
"NH3, SO:H, carboxy and haloalkyl;

t and v are each independently O to 3;

R!, R?, R® and R* are each independently selected as follows:

i) R', R?, R® and R* are each independently selected from OH,

-NR’C(=0)R® and -NR7S(0,)R?, wherein R’ and R’ are each independently hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted aryl, substituted or
unsubstituted aralkyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heteroaralkyl, substituted or unsubstituted heterocyclyl or substituted or
unsubstituted heterocyclylalkyl; and R® and R® are each independently substituted or
unsubstituted alkoxy, substituted or unsubstituted aralkoxy, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroaryl, substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl or —NR’R'’ where R’ and .
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good m x of particles of different sizes within that
range. Four hundred ng of the coated particles are

wooosdi13as h 100 ng of starch and the m xture iBCT/US2005/016677

conpressed in a hand press to 1.5 tons to produce a
500 ng controlled rel ease tablet. The clai med subj ect
matter is not limted in scope by the specific

enbodi ments described herein. Indeed, various

B e M G RREG  RE o
sﬂetdrd>@dlyl rwithhtbe protvisb timtnat legst boe iR, RG, mglrﬁ p¢ naiEH;
scope of 1 fibappEnaabRem e H R Torctistaft DMt -
et RINH-) ~CHRECEHOS CNHS B SSHPIS(Oh)-NH fikd@ogether with the

i ncorporated by reference in_their_entireties.Wat is
JaEofa¢pISsOn ‘Ihwl}\ﬂ@bi ﬁ{?oi?h%f‘%@ ifcﬂ'g" B> meAReted he‘@?"cﬁdw ring and
RH@M@&%W e RY apCReRE @RhGn Ehdéﬁﬁc%?{l&eétélﬁésqgﬁ)hoi’mer e

s selected’as follows: 1) Ris
C| G0 al kyil)eneaglleanDpne PR WRE Gt and R iH-EREGRInber

%ﬂ% %E‘g?)gkb 3n (fs nd tc?% heﬁ%?th néo a%ﬂgéggcag%ogl aﬁ&%& ?ﬁﬁl éXen]yl ring
%ﬁg@ﬁ;ﬁ&ﬁugﬁtg Oﬁ@Bktytuﬂg? ghtameglclmor metel@id ng‘runﬁ,‘lbs(lm)edl
et SOt 1, A Gy AR Ao R 5 Rt el Inderghagnty

r@%feméh %E‘ ﬁl i9 BPHP %he{eqzaom iRoRAd RY alre%ﬁé}ﬁi%ﬁébeh&erﬂly hydrogen or
cycl oal kyl “or eterocyclyl group that is optionally

swhstitited prensubstitutechddkys nore substituents sel ect ed
from lm&ngl Eﬁtsuuﬁ%s’w pcl%setﬁ’ ar&eléc%ed_ho ohé’ 1) dm?r om

acyl ; are eac ependently selecte
Imbsxgemts p&ﬂaudatdpamdr,ntlm seleated firBn BOBhEre Qirlbhalq, mcmﬂohalo

528 o 0 AR pRASRCTAROL b
flqldlr@wéarbbaylmyl Ry, lﬁioa’m)d Ayallleseiihdution, aﬁdﬁiﬂbhlkyl
zﬁllce?lc):/} go%t;n!ngén 1 to 2 double bonds, alkynyl containing 1 to 2 triple bonds,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, heteroaryl, aralkyl,
aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl, arylcarbonylalkyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, arylaminocarbonyl,
diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy, heteroaryloxy,
heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy, .
diarylaminocarbonyloxy, guanidino, isothioureido, ureido, N-alkylureido, N-
arylureido, N'-alkylureido, N',N'-dialkylureido, N'-alkyl-N'-arylureido, N',N'-
diarylureido, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-arylureido, N-aryl-N'-
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-NR5C(=O) R6 and -NR7S(O2) R8, wherein R5 and R7 are
each independently hydrogen, substituted or

waoin@shsi4gs ut ed al kyl, substituted or unsubsti tPCEUS2005/016677

aryl, substituted or unsubstituted aral kyl,
substituted or unsubstituted heteroaryl, substituted
or unsubstituted heteroaral kyl, substituted or
unsubstituted heterocyclyl or substituted or

ti tuted. : ralk kvl RN
ARl AP b A RE X A AL NN R iRl -
silibd IN' NHd imlyl oreidon Bledvglt Nt Nt dial k gl dop RN - diartyl NI -glicy ek ida,

tituyted al kyl, bsti.t.ut ed .or. bstituted. .
HLRERE il irelpmanithn AU BHHE douRPidH tRRb: b imipe,
sttty rhivlb Slylek yikhingd) Bllok in@bo, Alkillaze arylid, ARG/ 1xdaer € RO

andR10 are each independently hydraogen, alkyl, .
ansnethiocarkeyl, alkdaraingtiqeprbopiy arylearngtRippargenyl, amino,

Nk BEENC 'rgii\ﬂo' Ryt B héfiof Ny 1aRlinda 8B iR PemAoalkyl
Rl,ﬁ%2 ﬁgmg% Ré ?é %gﬁﬁﬁﬁ; I nggaaﬁaaggﬁahd?or ﬁ% "

aaticy1 il atronpeiitybralkyl amingydigk dpmive, haloalkyigiro, @ylansino, - CH

2:.C(=0).-N -CH 2-.5(,0 - d A ] th
R T LR SR N S U B s S
nitkexyearbbaylenmoyaryicarbbhylgmiodarylvarbohyieminoalkyR1, R2
ey SRR ot b hine
T fony MiHine( By F5eyReining Nkktdro& s iEsnyMnhifo,t WO

adjacent " carbon atons of the phenyl rg ng_for

(0] a
ibsedyebissiforylamie herparyltag, oot SRR TR PR ), F=O)R™),

i\ kdstg d St i 0 ' i-ng, and
CHEE DD AR CHOTE ™ Wt Rflosd b AR bR AT
sdihrglphesphasylj lydroxyphosphdnylviileylthicRaryltRp, péfluenedlkidthiay e
ach i ndepen .y hydrogen or substituted. or
RSP BODATA I S af arorfp R A BBAPE: when
PNRE QMon§oRy,Sey1adtifdoty, afjlsien@bxyIhiyéros yasohylugnt s,
each independently selected fromQL, where QL is hal o,

rlurar Eanyloxpiyammipaspliopylexy. elkylamipeSulfondoxyyi 7 o,
R s i g TR T
aatkylarylakmihgsulforionyo alkidghifinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl,
dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl or
alkylarylaminosulfonyl; or two Q' groups, which substitute atoms in a 1,2 or 1,3
arrangement, together form alkylenedioxy (i.e., -O-(CHz),-O-), thioalkylenoxy (i. e,
-S-(CH,),-O-)or alkylenedithioxy (i.e., -S-(CHy),-S-) where y is 1 or 2; or two Q'
groups, which substitute the same atom, together form alkylene; wherein
R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or
-NR7R”', where R™ and R”' are each independently hydrogen, alkyl, aralkyl, aryl,
heteroaryl, heteroaralkyl or heterocyclyl, or R and R”' together form alkylene,
azaalkylene, oxaalkylene or thiaalkylene;
R®', R* and R* are each independently hydrogen, alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, heterocyclyl or heterocyclylalkyl;
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al kenyl containing 1 to 2 double bonds, alkynyl
containing 1 to 2 triple bonds, cycloal kyl,

weywmsoad4kyl al kyl , heterocyclyl, heterocyclyl al kgt/ps$2005/016677

aryl, heteroaryl, aralkyl, aral kenyl, aral kynyl,
heteroaryl al kyl, trialkylsilyl, dialkylarylsilyl,

al kyldiarylsilyl, triarylsilyl, alkylidene,

aryl al kyl i dene, al kyl carbonyl, aryl carbonyl,

het er gan yd Vicy L HrHOX 4631, RAMary 1, heteroaralkyl, heterocyclyl
al koxycar bﬂé}a}%‘eﬁ lfy r#ﬁ ?’o@car borﬁl?, 1, cleroaratiyl, Reterocyelyr of

dmyhmxyb&ﬂbﬂnywalkyl ar al koxycar bonyl ,
aralk car@ony r

am nocar Bot§T™Y: %rl"dlgo?(%r%lkﬁ !ﬁ%‘ﬁ&goa? nl)[eltea}lo‘i’%h’l’ aryl or -NR™R"".
di al kyd.am m&bb@am{d, ofatayﬁlanwhaeﬁ]rmlo@»ko or alkyl

di aryl_am nqgcar bonyl IaI nocarponyl, al koxy,
aryl oxy, ﬁwemw&a?c &aw FIRENY 1S o%0.

het er agycl YiHRe$mp6yfd &%Hﬁﬂ)‘lyor 29%8&1410@@ I6@¥Yalkyl.
al kenyl oxy, al kynyl oxy, aral koxy, al ky arbonyloxy,

ar yl car bonylhs;epmpaung ¢felaimrlpd ey f.oxlierein Q is methyl.
al koxy6c ar b lcgf%owﬁir é@aﬁg)ﬁf@ﬁi nlY]L; c{zzfl}’e’rem R’ is hydrogen or alkyl.
ar al koxycarbo Y, ocar
aIkyIah1noCEmhmnmbmxyﬂhdyafﬂmhamuﬁodarhnﬁyhmhwmogml
al kyl ar yl ani nocar bon aryl nm,nocarbonyl o
uani o HESPRPRRRIGREY of hafied - SR RRE ROP BYafiea wi
Nﬂk))l' auk@iypl Qlkydyh a&dwdlkw &iydmalkbdandsn -Hdted dyyllyl) hedettieyclylalkyl,

| kyl - N - arzlurel N - diaryl ureido,
MrylaP?Fr@P’é’ll dal OthtéioﬁTaﬂJWll -ur ei do,
N al kéd N ﬁe%'olai%@ﬁ:ﬂpofah%ﬁf Mbmhfl @'Wéréiﬁ% i9Qubstituted with

yl urei trial kylureld

NoN'el: dkgil kleO. N 'l&lpybmp@tmgl@f anjapkglpims 1-6, wherem R is substituted

Elfrylureldo N-aryl-N , N -dial kyl ureido,

N -al kyl urei do, N,N , N -triarylureido,
am dl na.,. al’kyslcam'pdﬁmbof ahy vl elaingi 17D, whetéin the compound has
ae(/)droxylmno al koxyi m no, aryl oxyi m no,
HnKla xyi m no, al kylazo, arylazo, aralkylazo,

am not hi ocar bonyl , alkylan1noth|o bonyt ,
arylan1noth|ocarbonyl :
al kyl am noal kyl , dlalkylan1 oal ky Ian1noa|ky|
dlarylanlnoalkyl H kyta a- poal ks &t kyl am no,
di al kyl am no, hal oal ' |ary|an1no di aryl am no,
al kyl aryl ami no, al ./aonylénlno
al koxycar bonyl ani fio, ar al koxycar bonyl am no,

aryl capbonyhardRouwd ¥ andoPABsAT 61 GfHeketh the compound has

formula
R3
O N

13.  The compound of any of claims 1-5, wherein R is
—(CH2)mC(O)(CH,)sNH(CH;),—, —(CH2),— or -(CH;); Y(CH;),—, wherein Y is a
cycloalkyl or heterocyclyl group that is optionally substituted with one or two

R?
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aryl oxycar bonyl am noal kyl, aryl oxyaryl carbonyl am no,
aryl oxycar bonyl am no, al kyl sul fonyl am no,

wa@eysaw4gonyl am no, het eroaryl sul fonyl am no, PCT/US2005/016677

het erocycl yl sul fonyl am no, heteroarylthio, azido,

-N+R5 1R52R53, P(R50)2, P(=0 (R50)2, OP(=0) (R50) 2,
-NR60C(=0) R63, di al kyl phosphonyl, al kyl aryl phosphonyl,
di aryl phosphonyl , hydroxyphosphonyl, al kylthi o,
asruggth{i'én‘?s s fécdlﬂ‘U?ﬁ Elﬂéflk)(]lRt i Qnd S; p is 1 t010; and m, s and r are each
hydr oxycar ny al kyl thio,” t’hi ocyano, i sothi ocyano,
ahdgksmmﬂyﬂybéxy al kyl sul f onyl oxy, arylsulfnyloxy

e T LR 5 ks —conv

aLKHuaHyﬂQﬁHKCHEMKGKy}—d|aIkylan1nosulfonyloxy,
arylan1nosulfonyloxy d| Ian1nogu|fon

al kyl ary| anihisempewilat ¥°¥%1F“I¥}Flls wl?eﬁg}ryl is L-C(0)NH—

al kyl sy f OnM'Je’coﬁf{prﬁ}BffahQBf claidisyll-§ U/ HePEN IR is —CHZCHZ
hydrogﬁfulfonyl al koxysul f onyl , am nosul f o

al kyl nosihefcomppundipfany of elainksols leﬂﬁgm R is —(CHZ)Y(CH?.)—
aryl a 0s n

al kyl ?rsnyl aumhﬁg:gﬁp?ony@ chln‘Brm \Q'ﬁ 1fnGﬁ ¥ he&rro%:lyl optionally
Saubstitited tvéthaine s miore smbsntﬁenmsr se]gc&dd‘wrmmlgg}mﬂtoxot oget her

f I di j . L., - -On, 1
i 01! erdieporioud o e A 18 VoY i bisvslabe oy
(dubStituted VithGhthyl-=ad bxgvhere y is 1 or 2; or two QL

whi ch substitute the sane aton] to et her form

gr oups
al kyl effle;  vihercempovastotiagy of elainsy14 andid§sd?, WRELSIY A,

%@’Jlohe&% Ghkre thEhREORYGIIYN, aryl or -NR7OR7 1,
re R?O R? 1 are each i ndep endentlé hydro%gn
op

al kyl ,2lar alchorrmpynd oftaay of elaimd 14, wed E3-2@rveh
heterocyclyl OQYR7O and R7 1 together forn1a|ky|ene,
azaal kyl ene, oxaakgylene or thiaal kylene; R5 1, R52
and R53 are each -ependently hydrogen al kyl, aryl,
aral kyl , heteroaryl I, heterocyclyl or

het erocycl yl al kyl ; B al kyl, aryl,
aral kyl , heteroar oaralkyl heterocyclyl or
het er ocycl yl al kyl :HJ
\ ,
where Q? is alkyl.
22. The compound of any of claims 14 and 18-21, wherein Y is
HsC
Ny \
de / o

23.  The compound of any of claims 1-22, wherein R}, R, R* and R* are

each independently selected as follows:
1) R!,R% R®and R* are each independently OH, formylamide,
alkylamide, alkylarylamide, aralkylamide, arylamide, N-alkyl-N-alkylsulfonamide,
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R63 i s al koxy, aral koxy, alkyl, heteroaryl,
heterocyclyl, aryl or -NR70OR7 1. 2. The conpound of

w@b@smiugo wherein QL is oxo or alkyl. 3. The cpoposmds/016677

of claiml1l or 2, wherein Qlis oxo. 4. The conpound of
claim1 or 2, wherein QL is lower alkyl. 5. The
compound of claim1, 2 or 4, wherein QL is methyl. 6.
The conpound of any of clainms 1-5, wherein R is

W@I%Haxﬂfdea%@&glsélf%ﬁrﬁﬁd@ qugaﬂfaﬂarﬁfde 3P ¥ra glsﬁ;f@ﬁmde with

ereln rogen e conpoun any of
cthapmylsmﬂ&t avliaast enenofFR i, & SRP batliR it md GHt h al kyl ,

| k I (I b k | Ik | al
kel ALY SRR R R M oo
avE-8(0,)-OTH-h e 081, 0a(=0) ki H-- 09 -CHbeS (OO NbLu1d tofetied ymmfthe

clains 1-6, wherein Ris substituted with |ower al
19TDOPREO TSR WGH they g HbyFtuted Srpsa 1 membcd #lsﬁerpcmcaﬁiwsnng and

%H@%&ﬂefs%tfﬁd 1, RP RN ea&%nd%ﬁd&qysawéd %fm@f%r of
clains 1-7,” wherein the corr%%cR &Wldas formul a; 2b The

corrpound oflll)any apleast jop¢ AER &% 8§ ﬂNHhGRccﬁbound

NSRS TR RSP ol A bt o
- fofthb Q)L$¥(1ﬁtdﬂ)or unsubyifiteted !hateibcy&hca)r(sylnﬂtmndzd@ﬂ unsubstltuted
ECTNINCETRL NP (e

afefbcd aPir § otii)f; Wheie RENR®,IRC afid Rﬁ drereaél{ ﬁd@ﬁ:ﬁhently hydrogen or
i ndependently Gto 6. 14." The conpound of any of clains

1alkyl. wherein Ris -C(ONH, -CH 2CH2- , O -(CH
2) Y(CHY) - The compound of any of claims 1-23, wherein R!, R? R’ and R* are

each independently OH, formylamide, alkylamide, alkylarylamide, aralkylamide,
arylamide, alkylsulfonamide, N-alkyl-N-alkylsulfonamide, alkylarylsulfonamide,
arylsulfonamide or aralkylsulfonamide.

25.  The compound of any of claims 1-24, wherein R, R?, R’ and R* are
each independently OH, formylamide or alkylsulfonamide.

26. The compound of any of claims 1-25, wherein R, R2 R? and R* are
each independently OH, formylamide or methylsulfonamide.

27.  The compound of any of claims 1-22, wherein R' and R* and/or R? and
R* together are -NH-C(=0)-NH- and others of R', R%, R® and R* are each
independently OH, formylamide, alkylamide, alkylarylamide, aralkylamide,
arylamide, alkylsulfonamide, alkylarylsulfonamide, arylsulfonamide or
aralkylsulfonamide.

28.  The compound of any of claims 1-22 and 27, wherein R' and R? and/or
R? and R* together are -NH—C(=O)-NH- and the others of R', R? R®and R* are are
each independently OH, formylamide, alkylsulfonamide. ' 4

29.  The compound of any of claims 1-22 and 27-28, wherein R' and R?
together are -NH-C(=0)-NH- and R? and R* are each independently OH,

formylamide or methylsulfonamide.
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15. The conpound of any of clains 1-5, wherein Ris
-C(ONH. 16. The conpound of any of clains 1-5,

wob@saiasR is -CH 2CH2- . 17. The conpound of P@WUSL005/016677

clainms 1-5, wherein Ris -(CH 2)Y(CH2)-. 18. The
conpound of claim 14, wherein Y is heterocyclyl,
optionally substituted with one or nore substituents
sel ect ed from al kyl and oxo. 19. The conpound of

cl ai ms el:gﬁlpgn@?lhoef'aﬂy 3t LiginR 102'23 LS QfhbRiY %3 %r%d R*

substltute and 0xo. The conpoun
angetbefracet ainms 14 and 18 19, V\herel n Yis

coNFo bR bRl a e b hdAg OrtTabhfhige b°

V&h&hﬂs&l@onaﬁn@ kyl . 22 The conpound of any of clains

14 and _18-21, wherein The cqonpound of an
cl ai ms11- zzThem@P%ﬁnﬁlqifnwé o5 Loty RSl eclsaa? ﬂnerYfR R’, R’

kﬁqnggdﬁ AL <sEtech eNHas( %?Itk% ‘andl logther With tWBadiént

are each independently , | am de, al kyl am de,
ataryanatgmuef tb@ph@yhmm@fogm gl substiwg ugglbstxtuted heterocychc or

up\L‘th{ ea'\lf&llslﬁgitﬁ# ff?onam Grafth 535 S @g@@%ﬁgg&%g@ww are

onam d e or-ara
vwabln 1rtdlapaeqdemw stecteﬁa“tonaOHI ﬁnsnylam]ée efkyRiniddalkyRsylamdlie,

]ﬁ#&%:o_llaﬁpﬁlg aﬁjyls ﬂﬂ?a 1s ang@4 tﬁs'al_ﬁ{)rgq%lde

&Hagalﬁlglﬁ,}laﬁﬁdeand t oget her W|th the car bon atons on
whi ch they are substjtuted form

het er o¥ycl ithercpmgowrkriany Oﬁﬁlh@?ssl %? w:@remrat lemormf RaR’, R’
h rhd &9
i aE DNk gﬁeﬁﬁ 16004 ok el Sl B¢t Afacefk datbonWorhd dith@bheny!
- kg S60s Q}I@Uﬂoﬁd mmdsqbetgeteﬂélptemcwwt (Wtﬁumtla@(ém Umabsbtmed
ahe(t)eroaroma{lc Iin arx]necf%e otheidf R', R%, R? and R* are each independently
selected from OH, formylamide, alkylamide, alkylarylamide, aralkylamide, arylamide,

alkylsulfonamide, alkylarylsulfonamide, arylsulfonamide and aralkylsulfonamide.

33.  The compound of any of claims 1-22 and 31, wherein at least one of
R!, R?, R? or R* is -NH-CH=CH-, and together with two adjacent carbon atoms of the
phenyl ring forms a indole ring and the others of R!, R, R® and R* are each
independently selected from OH, formylamide, and methylsulfonamide.

34.  The compound of any of claims 1-22 and 31, wherein at least one of
R!, R% R? or R* is -NH-S(0,)CH,~ and together with two adjacent carbon atoms of
the phenyl ring forms a benzisothiazole-1,1-dioxide and the others of R, R’ R’ and
R* are each independently selected from OH, formylamide, and methylsulfonamide.

35.  The compound of any of claims 1-7, wherein the compound has

formula:
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fornms a substituted or unsubstituted heterocyclic or
substituted or unsubstituted heteroaronmatic ring, and

wo besotiagr s of RlL, R2, R3 and R4 are each i ndeperdsndd/yice77

selected as ini) or ii); where Ra, Ro, Rc and Rd are
each i ndependently hydrogen or alkyl. 24. The conpound
of any of clains 1-23, wherein Rl, R2, R3 and R4 are
each i ndependently OH, fornylam de, alkylam de,

al kyl aryl am de, aral kyl am de, aryl am des

al kyl sul f onam de, N al kyl - N
aIkyIaryIsquonan1de
aralkylsulfonan1de

apodud Ofwsany of clains
1- 24, wherein Rl, R2, and RA are each i ndependently
OH, fornylan1de or , gul f onam de. 26. The conpound
of any of clains T 25, wherein Rl, R2, R3 and R4 are

each izgdepamdebinpdurddf cfagh MyWhreiah®Eompound is selected from:
met hyl sul f onami de. 27. The conpound of any of clalns

1-22, wherein Rl apd™R2-and/ or Ra\and R4 together R
-NH-CFC» NH- A E of R1, R2, MR3 and R4f ar e
i ndef e ey kam de, al kyksam

h R4

al kyl a 4 ylaﬁlde aryl ani T
J al kyl aryl sul f onam dg A

aryl ¥l f o an1de or aral kyl sul fonamee. “28. The
comppund of any of clains 1-22 and 27, wherein RL and
R2 andfor R3 and R4 together are -NH Q2O -NH and the
others of Rl, R2, R3 and R4 are are | ndependent |y
Ry | anlde alkyls,léonan1de 29 conpound of

alns 1- 22 and/'27- 28, wherei :

R?

t ogat_he H and R3 arl R4™are

|ﬁdependen| y Q rnyl ami de or net hyl sul f ohami ¢

The conpoug of clains 1-22 and 27-28, wher®g NR®

R3 and R4 |
/

RX
m

/ R
NRS o)
o)
R1
R N NRS
N R and | |
I H M
2 /
R? " ) R

wherein M is selected as follows:
i) when M is C(O), R* is hydrogen or alkyl and
i) when M is S(0),, R” is alkyl.
37.  The compound of claim 36, wherein M is C(O) and R’ is alkyl.
38.  The compound of claim 37, wherein, R’is isopropyi.
39.  The compound of claim 36, wherein R* is methyl.
40.  The compound of claim 36, wherein M is C(O).
41.  The compound of claim 36, wherein M is S(O);.
42.  The compound of claim 36, wherein M is C(O) and R* is hydrogeﬁ.
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together are -NH C(=O -NH and Rl and R2 are each

i ndependently OH, fornylam de or nethyl sul fonam de.
w@1005/Tiasconpound of any of clainms 1-22, wher eP@I/@k2005/016677

| east one of Rl, R2, R3 and R4 is -NH CR a=CRb- or

-NH S(O 2) CRcRd- and together with two adj acent carbon

atons of the phenyl ring forns a substituted or

unsubstituted heterocyclic or substituted or

unsubshi t u ihC f _

Rl R o 98 §PRp SRR whined A0 ind ISk Ty selcted

@Hwnfornylan1de, aIkyIan1de al kyl aryl am de,

ar al kyl am de, aryl am de, al kyl sul fonam de, H

al kyl aryl sul fonam de, aryl sul fonam de ang N

aral kyl sul fonam de, 32~Jh® conpqynd of nDa=i=¢rs

1-22, mherehn at Ir e of g d~R4N s

- NH CH= nd S Tkt two

of the phe é Ag ﬁorns a substi

unsubst i t ut &d het erocyclic or substituted Qr

unsubstituted heterogromatic ring and the o

hers of

Rl1, R2, R3 amd 'i!i e\each |Qdependent eebed from
OH, f o ilg ani de, KY
ar al kyl a , arylamHde, alk and

al kyl as2 f oflam de, aryl su f onam de and
aral kyl sul fonam de. 33. _.Thefconpound of any of clains
1-22 and 31, wherein 4 Pas ne of R, R2, R3 or R4
I's -NHCHaCH, and_t ggei{ beryM th two adjacent car bon
at ons of yl ring foHnB a indole ring and the
ot hers R3 and R4 are each independently

sel ect ed fHon1o , fornylam de, and nethylsulfonanide
34. The conpound of any of clains 1-22 and 31 mhereln
at | ed orldiegpmpaun mlowhﬁmtbe cwp@@ i99etgoe
together with two adj acent carbon at ong, ophenyl

ring forms a benzisothigzole- 1, & d|0X|de the

ot hers of R1, R3, ,Tf:iﬁgk: o=<
O=< and

N
H

‘ OH
H H
N Nm/Q:OH
o)
~ I
H

45.  The compound of claim 1, wherein the compound is

o OH
¥ oH
N
0= H
N
H

46. The compound of claim 1, wherein the compound is selected from:
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R4 are each independently selected from OH,

fornyl am de, and net hyl sul f onam de. 35. The conpound
wo@booany34ed cl ainms 1-7, wherein the conpound haBCT/US2005/016677

formul a: 36. The conpound of claim1, wherein the

conmpound is selected from wherein Mis selected as

follows: i) when Mis C(O, R is hydrogen or al kyl and

ii) when Mis S(0O2, Rx is alkyl. 37. The conpound of

claim 36, wherein Mis C(O d R5 is alkyl. 38. The

conmpound of claim 37, ri@éa is isopropyl. 39.

The conpoundQf e 2y N1, Rx is nmethyl. 40.

The conpound cl B6, Mherei X Mis C(O. 41. The

conpound of & ai\m efein Mis S(O . 42. The

conpound of claim 36, wherein Mis C(O ang~R

hydrogen. 43. Fhe comeling/Df clajm 1, wher th;S\

corrpougpl has forel/%§5ed f Fom x4 e0 oun%

of clain henei -t h conpb“ﬂnd j el ected from 45,

The conpdungd of dicl ai m I, wher ei Rt hE conpound is 46.

The coffpound of claim 1, wherein the conpound is

sel ectggd f rp@icdrhiporidey feRiAqyRerein the édmpolind W Rleeted fione
conmpound is selected fromfornula:48. The conpound of
coenwal, wherein the conpound has formul a sel ected
from49. The conpound of claim1 selected fronkh0Q. FEhe
compound of claim1 sel s '

R“’

1
R4
HN ) and HN H
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-8-aza-bicyclo[3.2. 1]octan-3-one55. The conpound of

claim1l selected fromwherein A2, A3, B2 and B3 are
weams/1iagependent |y sel ected from hydrogen, haboOhes2005/016677

cyani de, cyanate, thiocyanate, sel enocyanate,

trifluoromethoxy, azide, nitro and trifluoronethyl;

and Rland R2 are OH 56. The conpound of claim1l

sel ected fromwherein A2, A3, B2 and B3 are each

' ndepegdentpy .5 b@lﬁLdetﬁ AT G/Ylgr"e 18 corntpbule fi%s formula selected

&ﬁlde cyanat e, i ocyanat e, enocyanat e,
tr

| uor onet hoxy, azide, nitro and trifluoronethyl;
and R3 and R4 are OH. 57. The conpound of cl ai m 53, H
havi ng fornul a: 58. TheHconpound of claim1, havi NI
f or mul a: wher ei n nd B3 are each >F=
|ndependently°selr fr hal ogen, ‘ nate, N
t hi ogyanade, @ at e trlflu 0 aZi de,

avi ng fornmul a: 60. The conpgound of claim1 ad
sel edted froma group of 3,4,3 ,4' -

t et rahydr oxybenzoi n;
3,4, 3 4'-tetrahydro rdesaxybenzoi n;

phe | met hane;

hane; 1, 3-
oxyphenyl)prbpane

4 ahydr oxychal cone ; 3, 5-bis(3, 4-
hydrdkyphenyl)-l-nethyl 2- pyrazol i ne;

, 6-bi s(3, 4-di hydr oxyphenyl ) - 3-cyano-
2-nethy|pyridine;

1, 4- big( 3, 4r1di Byibmmeydrenaml ) RiceRaFne; N, N -bi s(3, 4-

di hydr oxybenzyl )-N, N - dlnethylethylenedlan1 € on
2,5-bis(3,4- dlhydroxybenz ) 2,5- diaza Zeﬁi;ﬁ;m
I ] bi cycl ohept ane; Qd 13, 4- di

ran5-1 205t xmne
N, N - bIS(3 4- drl‘jxybenzyl)“"‘*ciﬂs‘HN
-1, 4-di am nocycl o EHS0Me /@
N, N - bi s(3 4-di benzyl) cvv-mkﬂ( am norrefwhyl )c
yclohexaned;lizihM y 8t oxybenzy oline
4- di hydy nzylan1de 2 (3, 4-

H

MeOZSHNoH » MeOZSN:O/L /@[ H
HO'

o}

MeO,SHN NSOzMe

NHSO;Me

MeO,SN
/K and OH
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di hydr oxybenzyl )i soqui nol i ne- 3-car boxylic acid
3, 4- di hydr oxyphenet hyl am de; 2, 6-
whem®é31348di hydr oxybenzyl ) cycl ohexanone; PCT/US2005/016677
3, 5- bi s( 3, 4-di hydr oxybenzyl ) -1 -net hyl - 4-pi peri di none;
2, 4-Dbi s(3, 4-di hydroxybenzyl )-3-tropi none; tris(3,4-
di hydr oxybenzyl ) net hane;
a- (3, 4-di hydr oxybenzam do) - 3, 4- di hydr oxyci nnam ¢ aci d

3, 4-didgydr
B h%r oxyéydnd ot 1 sele

4- (3 - di enzy an1nonetﬂb? n5-2-(3,4-dihydroxy
phenyl ) oxazol i n- 5- one; o on
1, 4- bi s(3, 4-di hydr oxybenzsayl vhpera2|ne NN -

bi s( 3, 4- di hyfitfoxybepzoyl N - di me e @
; 2,5-bi s(3V4- o

dihydroxybenzr 2,58di aza[ 2. 2. 1] b ohept ane;

N N - bi s(3, 4-4j hydr oxybenzoyl ) s ’
r's-1,2-di & nocycl ohexane;

N, N - bIS(3 4- di hydr oxybenzoyl ) -cw1, 3-

s (

am nonet hyl ) cycl ohexane,
bi s( 3, 4- di hydy oxypenzy
bIS(3 4- di hyd oxy \

i per &2
N- 4- di hy
id 2, 3- brs(F 4- dlhydroxyphenyl)butane
1, 3- bls(§ 4- di hydr oxybenzyl ) benzene; 1, 4-bis(3, 4-
di hy drsaxy bame gbimpeumdesielaim 1 selected from .
2, 6- bi s(3, 4-di hydroxybenzyl ) pyri di ne; 2,5-bis(3,4-

dihydroxybenzyl)thiophene 0 o
2, 3- bls(%§jyd|hydroxybenzyl)thlomgene
1, 2- bi s( dj hydpoxygiényky¥ycl ohe aﬁé~ N o

1, 4- bi s( 3.,/4- di hydiloxy( '

b
3,
3,
e

t

S
6-
6-
op
(3,
e,

3, 7-bis(3,4 ydr Oy phery| %lcycho . 0] oct ane;
2,3-bis(3,4 dr oxyphenyl )- 0

I, 7, 7-trigstt bi cycl o[ 2. 2. 1]hepfﬁme ’ &4”
|, 2-bi s(3, 4-di hydr oxyphenoxy) et hane® i
1, 3- bi s( 3, 4- di hydr oxyphentky) propane; trans- X

, 2-bi s(3, 4- dlhy-rox oxy) cycl opent ane;

N- (3, 4wodi_ by Z - (3, 4- di hydr.oxymshenox o
hydr oxypr am ne; 3 4- Q|hydggxypheno @t i cHaci d

3, 4- di hyerQxyani | i de; i hydr oxyphehQxyyaceti c acid
3,4-d|hydroxybenzylan1d 3, 4- di hydr oxyphenoxyaceti c
acid 3, 4- dlhydroxyphenethylan1de 3, 4-di hydr oxybenzoi c
acid p- (3, 4-di hydroxyphenoxy) ani |l i de;

3, 4- di hydr oxybenzoi c acid o-(3, 4-
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di hydr oxyphenoxy) ani | i de;
2, 6- bi s( 3, 4-di hydr oxyphenoxy) pyri di ne;

W@ 26bsdidagelr oxybenzoi ¢ aci d 3, 4-di hydr oxyani | i dB¢T/US2005/016677

3, 4-di hydr oxybenzoi ¢ aci d 3, 4-di hydr oxybenzyl am de;

di hydr oxybenzoi ¢ acid 3, 4-di hydr oxyphenet hyl am de;
di hydroxyphenyl acetic acid 3, 4-di hydroxyani li de;
di hydr oxyphenyl acetic acid
di

3sbydr gmé g:'ﬂgé/dxﬁrﬂfgfélmq’sé'legb@ﬁgfnoxyphenw acetic

4-

4-

, 4-

4
xyphenet hyl am d

4- d|hydroxyphenyl)proplonlc acid 3, 4-

cid
(3,
i hydroxyani | ide; 3-(3,4;di byd ﬂ{yghenyl) pr opi oni c
d
3
d

id 3,4-di hydr ox%benzyl @ - ¢
(3, 4- di hydr oxyp prijpi ohi ¢ &ci d
4- di hydr oxyphe m de; 3, 4-di hydr oxyci nnam ¢

cid 3,4-di hydroxyanilide; 3,4-dihydroxycinnamg acid
, 4- di hydr oxybengzyl oH 3, 4-di hydr oxygin Fehaei d
, 4- di hydgoxyphgne 1j de; OX%|IC adid VA
' yqn|||de§] oxaPyC ey bils( 3, 4-°

; oxalic %cm. "
bi s( 3, 4- di Hydr oxyphenet hyl ani de) ;" N
aci dbi s( 3, 4-di hydroxyani | i de); suggci
i , i Hi de) ; °stcc
bi s( 3, 4; dithydro Yo oylanldé3 Nmat®eic acid
bi s( 3, 4§1 h xyam lide); maleic acid
bi s( 3, 4°dm'V~ oxybenzyl am de); fumaric acid
bi s( 3, 4- dlhydroxyanlllde) fumaric acid
bi s( 3, 4-di hydr oxybenzyl am de) ;
bi s( 3,54 di hypdic @&ﬂ@f'o)aﬂm%@kgted from _
N- (3, 4-di hydr oxybenzyl ) - 3, 4-di hydr oxyphenet hyl am ne;
tris 4- dlhydroxybenzyl)an1ne

(3,
1, 3- bi s(3, 4-di hydr oxyph nyl\qgea
| - (3, 4-di hydr oxyph@nyl (35 4- q4 yd oxlben urea
1- (3, 4-di hyd phe % 4- d,hym yphinet yI urea
;3 Yz

ydroxy enzy¢ X eplcatechln
ilhydroxyphenethyM)an1noeplca

2,3,6,7- tetrahydrgxy- *epoxy- S, 40-
dlhydroacrldlne 0-a ant raceﬁE'
acri di ne- [HO2; tegfa

phenoxa2|n? 7, 8 10- pentao
di benzo[c, T][ 2, 7] napt hyri di ne- 2 3, 10 | 1-tetraol; and-

6- rretfswl Sﬁ)e@amﬁowcrf%mar1cse1%{reelfmﬂzo[de g] qui nol i ne
-2,10,1 1-triol, wherein at

3
3,
3
3,
ac
3-
di
ac
3-
3,
a
3
3

HO,

H3CN

2,4-bis(3,4-dihydroxybenzyl)-8-methyl
-8-aza-bicyclo[3.2.1]Joctan-3-one
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| east one of the phenolic hydroxy groups of the
conpound is replaced by: i) -NRSC(=0O) R6, -NR7S(Q2)R8,

wob@saiasRS and R7 are each independently hydrpgEIS2005/016677

substituted or unsubstituted al kyl, substituted or
unsubstituted aryl, substituted or unsubstituted

aral kyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroaral kyl,
substituted or unsubstituted heterocyclyl or
substidut e r R clylal kyl; and R6
and R arquggﬂgﬁﬁgggeﬁgéh?ﬁ§ﬂ§%§§¥§¥uted or

unsubstj tuted al koxy, substituted @r unsubsti tgted

B2

ar al koxy, substitufed or unsubstityted al kyl,

benzot Msadi azol i di Fee- S, S- dindxi de or** benzoxazol%none; ,

or, ii.i), at lgast one of nd.R4 t.oget her
Aoty JEER Bt et rar e BoEa Borl B Tuoeen
Udya1ids tdyhitt & ¢hibSagiite Caelehb@yahite 3t G brbingthedy, Azide, nitro and -
unsubstituted heteroaromatic ring; wherein the
stifyeromstiyl andReandReaisMH-ar e sel ected from one or

MOr & SybSt ifeBhBouRASHdiMASRRBAE MY Sel ected from
QL, where QL is hal o, pseudohal o, hydroxy, oxo, thia,

di al kyl arylsilyl, alkyldiarylsilyl,l triarylsilyl,
al kyl i d®&ne, aryl al Byl i deneéndal kyi c&f bonyl | 3 ;

%Mérgi%rﬁpfﬂy,l B, alﬁﬁtBeg rapeaéa}éfl ﬁﬂ(epé?lﬁ&jltly Rl K RE ¥R Wﬂéf éen, halogen,

cyanide, cyanate, thiocyanate, selenocyanate, trifluoromethoxy, azide, nitro and
trifluoromethyl; and R and R* are OH.

57.  The compound of claim 53, having formula:

B,
RS
A, 0
R1
N R*
H
B3
R2
A;
58.  The compound of claim 1, having formula:
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al koxycar bonyl al kyl , aryl oxycar bonyl

aryl oxycar bonyl al kyl , aral koxycar bonyl
wa@easkoxgzar bonyl al kyl , aryl car bonyl al kyl , PCT/US2005/016677

am nocar bonyl , al kyl am nocar bonyl ,

di al kyl am nocar bonyl , aryl am nocar bonyl ,

di aryl am nocar bonyl, aryl al kyl am nocar bonyl, al koxy,

aryl oxy, heteroaryl oxy, heteroaral koxy,

het er ocycl yl oxy, cyclesal koxy, perfl uoroal koxyg,

al kenyl oxy, al kynyl o as al koxy, al kyl car bonyl oxy,

aryl car bonyl oxy, arg car bonyl oxy, 0
@ oxycar bop

am bcar bon N R¢
i al| bonyl oxy,
alkylaﬁﬁla nocar bonyl oxy, di ar g1 ant*hocar bonyl oxy,
guani di no, isothioureido, ureido, N-alKkylureido,
Naryl urei do, N -alkylureidg, N ,N -diaal kyl urgi"dos
N -al kyl - N -aryl grei do™W"N - dkarylureldo /;——mm
N -aryl ugei do, N, ‘ R*
N-al kyl - r r z
N, N -di PVTUre'do N, I\rd N -trial Kl 01ai do,
N, N - di akRKy -arylurerdo, Nalkyl- 4
N ,N -diarylureido, Naryl-N 6N - dlalkylureldo
N. N -diaryl -N -al kyl urei do, N N ,N-triarylureido,
am di no, alkylanldlno &ylanidino, i m no,
hydr oxyi m no, al ko 0, aryl oxyi
aralko%y|n1no al k Iaz Cay yl azos!

; E, yTI&tm not hi oC§

1 pcar onyl, am nor am peal kyl,
& kyl , dlalkylan1noaIHyI aryl am noal kyl ,
diarylaningalkyl aIkyIaryIan1noaIkyI, al kyl am no,
di al kyl am no, haloalkylanino, aryl am no, diarylam no,”’
awhkerbiarAsl AgiByand &; layd exal bxdapﬁnda’itl}{sﬁlected from halogen, cyanide,

R BRI, TETOR P el BNSHONli ro and

aﬁnhgﬁﬁﬁﬁﬁmonylan1noalkyI aryloxyarylcarbonylan1no,
aryloaycarbonylan1 alkylsulfonylanlno

aryls onyﬂ’&rﬁpmom@féﬂmﬁl% b+ hvingLammda:
het erocycl yl sul f onyl am no, heteroarylthio, azido,
-N+R5 1R52R53, P(R50) 2, P(=0) (R50) 2,

R3

ureldo
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OP(=0 (R50) 2, -NR60OC(=0 R63, dial kyl phosphonyl,
al kyl aryl phosphonyl, di aryl phosphonyl ,

why@saxaphosphonyl , al kylthio, arylthio, PCT/US2005/016677

per fl uoroal kyl t hi o, hydroxycar bonyl al kyl t hi o,

t hi ocyano, i sothi ocyano,

al kyl sul fi nyl oxy, al kyl sul fonyl oxy, aryl sul finyl oxy,
aryl sul f onyl oxy, hydroxysul f onyl oxy,

al koxysul f onyl oxy, am nosul f onyl oxy,

al kyl am nosul f onylexy, dlalkylamnosulfonyloxyOH
aryl am nosul f onyl gxy, i aryl am nosul foonyl

fomyl , OH
'nosulfonyl
ulfonyl% di al kyl anf nosul f onyl ,

aryl &@mi nosul fonyl, di aryl am nosul f onyl or
alkylarylaninosulfonyl or two QL groups, mhich

substitute atons in a 1 2 or 1,3 arr angerent her
forn1a|ky|ened|ox _EOH, -C)(CHQ)y- o
t hi oaL kyl enox (i @ - S- (CH2) y# A H oxy

(i.e Mgere y is 1 ;o two QL
gr &K substj tute the 'sa t oget her form
al kylg #herein R8O is hydroxy, oxy, aral koxy,

aIkyIH heteroaryl heterocyclyl, aryF or -NR70R7 1,
where R70 and R7 1 are each independently hydr ogen,
al kyl, aral kyl, aryl, heteroaryl, heteroarald 6
het erocycl yl , R7@ and R7 1 tgget her fllor mI e
azaal kyl erge, Nerfe WS~ RS2

, aIkyI aryl,
heter oaryl H het er oar al #oyl , eterocyclyl or

> ycl yl al kyl ; R60 is hydrogen, sl kyl, aryl,

atal ky', heteroaryl het er oar al kyl , heterocyclyl or
het er cl I [ aral kyl
het ef g)g/yl W}ﬁé:tgek)ourﬂqqcﬁfﬁﬁalrs%le@ﬂggwa %ﬂb@ﬂ) 593()4 3 43 y
cotrgdrydrog yoénzbiog Brﬂ13é4' tctrahadmadmmémmml |y accept abI e

d3e,£,i3'\,/ﬁ-ttei:tr\égy&rg%gcﬁ}%ehyl%ﬁ)ra%eﬁ ,ﬁ-%is%fk-ﬁﬁﬁﬁ%x%eﬁx?l%tﬁ%i 1 ,%)

bis(3,4-dihydroxyphenyl)propane; 3,4,3',4'-tetrahydroxychalcone; 3,5-bis(3,4-

dihydroxyphenyl)-1-methyl-2-pyrazoline; 4,6-bis(3,4-dihydroxyphenyl)-3-cyano-
2-methylpyridine; 1,4-bis(3,4-dihydroxybenzyl)piperazine; N,N'-bis(3,4-
dihydroxybenzyl)-N,N'-dimethylethylenediamine; 2,5-bis(3,4—dihydroxybenzyl)-2,5- _
diaza[2.2.1]bicycloheptane; N,N'-bis(3,4-dihydroxybenzyl)-trans-1,2-
diaminocyclohexane; N,N'-bis(3,4-dihydroxybenzyl)-trans-1,4-diaminocyclohexane;
N,N'-bis(3,4-dihydroxybenzyl)-cis-1,3-bis(aminomethyl)cyclohexane;
N-(3,4-dihydroxybenzyl)proline 3,4-dihydroxybenzylamide; 2-(3,4-
dihydroxybenzyl)isoquinoline-3-carboxylic acid 3,4-dihydroxyphenethylamide; 2,6-
bis(3,4-dihydroxybenzyl)cyclohexanone; 3,5-bis(3,4-dihydroxybenzyl)-1-methyl-
4-piperidinone; 2,4-bis(3,4-dihydroxybenzyl)-3-tropinone; tris(3,4-
dihydroxybenzyl)methane; a-(3,4-dihydroxybenzamido)-3,4-dihydroxycinnamic acid
3,4-dihydroxybenzyl amide; 4-(3,4-dihydroxybenzylaminomethylene)-2-(3,4-
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Ris CONR or 2) Ris CG-C 0 alkylene group, in
whi ch: (a) when the nunber of carbon atons is at |east

W@2006hexey are optionally 1 or 2 doubl e bonds; ®¥di/ud2009016677

3 nonadj acent net hyl ene groups are optionally repl aced
by NR, O or S; (c) 1 or 2 nethylene groups are

optionally replaced by a carbonyl or hydroxynethyl ene
group; and (d) 1 or 2 nethylene groups are optionally

r t t
G s P U e e e e
Sd(2gtdilalydroxybehzowh N, Al- ﬁxyrhqthMylex(a,dlannnés;zEs-biis@ 4,

e Al i h . I
AlooBer il uckiinaes W PRC R asmeon-
Qﬁt{ri@qledﬁﬂﬁhdé%leﬁéxhﬁé, N Nmsis(B 4-dlﬁ?&oxﬂrbeﬁi@l)ea§-m 3- S
i.ndependently 1 conpound of claimé6

vhﬁ%a@mnwthyl)awdowa%ﬁs R 6&1%(?1 4r41@>@5@waé?ﬁnlv h d&?etoylpes@me
HE 0] mgéroszpb&@idsh@ iLas Q(m§ﬁ¥l M@{@toelaeﬁ%ufeonpound

has f e conpound | ai 8" 61- 63,
IR €3, é1dnhytdkmcypmmlmml)p®hs%3éstlbndirw}@mheg 2, 1xbis(3,4-

PIRVRERHLER LR OBl R SRR ek fbeh A CPRANE. ©f
aﬁw)@bhmye)haszn@ 1t6-bi6@,4- dahymxytmh@lmyndmam Subis(ﬂ,
A

des bised, 4 \ﬂﬂlyﬁﬂﬁ yl)@;@%@kdih@dl Wbﬁs'(B 8- dpaalagbRdhyl)cyclohexane;
nat eri al is used for for treatnent, reventi on

ob7-histd, 4€rlwdroeiﬁp®mylébiéycé¢[3 ReftlectanendSdny3 drdibydipphersiDs
R e LT e
ahE-biB(hMﬁd'drdxypheinvey)DMa@otrans1 Qslzesﬁ ﬁshh)fdmxy-

SRR Ol B sk S aRfy A e P rbiGalinody £,

rlﬁkﬂf@@pﬂfpytahﬁ@, BgdiRydroxypHherixyagtit hed Bk dikydroRyanilide;

deg %?ﬂytd}o?(gphenoxyacetlc acid 3,4-dihydroxybenzylamide; 3,4~
dihydroxyphenoxyacetic acid 3,4-dihydroxyphenethylamide; 3,4-dihydroxybenzoic
acid p-(3,4-dihydroxyphenoxy)anilide; 3,4-dihydroxybenzoic acid o-(3,4-
dihydroxyphenoxy)anilide; 2,6-bis(3,4-dihydroxyphenoxy)pyridine;
3,4-dihydroxybenzoic acid 3,4-dihydroxyanilide; 3,4-dihydroxybenzoic acid
3,4-dihydroxybenzylamide; 3,4-dihydroxybenzoic acid 3,4-dihydroxyphenethylamide;
3,4-dihydroxyphenyl acetic acid 3,4-dihydroxyanilide; 3,4-dihydroxyphenylacetic acid
3,4-dihydroxybenzylamide; 3,4-dihydroxyphenylacetic acid 3,4-
dihydroxyphenethylamide; 3-(3,4-dihydroxyphenyl)propionic acid 3,4-
dihydroxyanilide; 3-(3,4-dihydroxyphenyl) propionic acid 3,4-dihydroxybenzylamide;
3-(3,4-dihydroxyphenyl)propionic acid 3,4-dihydroxyphenethylamide;
3,4-dihydroxycinnamic acid 3,4-dihydroxyanilide; 3,4-dihydroxycinnamic acid
3,4-dihydroxybenzylamide; 3,4-dihydroxycinnamic acid 3,4-
dihydroxyphenethylamide; oxalic acid bis(3,4-dihydroxyanilide); oxalic acid bis(3,4-
dihydroxybenzylamide); oxalic acid bis(3,4—dihydroxyphenethylamide); succinic acid
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accunul ation, or persistence of anyloid fibrils,
conprising adm nistering an effective anount of the

w@oossawagy of any one of clains 1-64 or the conpOBUE200:016677

of claim#65. 68. The method of claim67, where the
anyloid fibrils are Ab anyloid fibrils. 69. The nethod
of claim®67, where the anyloid fibrils are | APP
anyloid fibrils. 70. A nethod of treating or

p&?(‘é Q”&h%&ﬂoiﬁﬁﬂfdgi @@tfcﬁrﬁpacfi?E?@%Pihg%W;;%%dﬂE acid

ersi stence ‘o cleln
ddszmchhﬂtromhemtlgﬂémﬁe), mlemmmbisaﬂ-dﬂngdm@ymﬂidm rofleic acid

S P e B ER BFA R cn

Ibl%{&@hﬁr&ﬁeﬁz&tﬂﬁﬁlﬂe) Bis{3, blﬂihlylﬂrO??li’enzﬁ)aﬂﬁh&Qﬁi(Qﬁ td1hydroxy-
reatjn reventin anmelioratin e s 0

dyengyd)- %wgyddowpé lgping; tg%%zﬁc%y%@@gvﬂwaﬁ%%? mam;}m

COBREBh. @%Myﬁl‘l&?ﬁﬁx‘e@gl -B3%. Hmﬁdﬂaﬁ?mhyﬁu -(3,4-

t Rerapéutical |y efféctive anount he’ conpound of

adihydsoxybehzydJusgasb-(3.4- c@wdmxyahm})p?o@ 4- dxhydl@f(yphegethyl@.gea 3-
7&360x g qe&lﬁ}%}mg%c' HJO%P]ﬁmﬁ{IE 1 88 ?rryl oi d di sease

Sease’ a for e
d&t@-s-ldthydmxyﬂmanl’fyl)atunoepiceﬂmhpe S (sf-em(ahydrbxy}ﬂ, 18+epbxi-2110- -

1 Gpairidine Eipminohraags- Shyioe feol SRRy -etol;
pHEhsiaQEJeozbub i8N Oaﬂai{a@l dlbehidw ﬂgﬁz]h@ﬁth%dlﬁﬁ -23| 1qutetraol and

and procaIC|ton|n he net claim 73, where

t franetn b § & 7d$e§élé)§jé014§ ‘Hb%izgfélﬁé&%'@@za]toe]d -tgjo}, pvheredn at
A@mh# Sithe OERRAL h@Bxy BRPTBHIRL Efboull iRepEsgNCce of

1) -NR’C(=0)R®, -NR’S(0,)R®, wherein R’ and R’ are each
independently hydrogen, substituted or unsubstituted alkyl, substituted or

unsubstituted aryl, substituted or unsubstituted aralkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heteroaralkyl, substituted or unsubstituted
heterocyclyl or substituted or unsubstituted heterocyclylalkyl; and R® and R® are each
independently substituted or unsubstituted alkoxy, substituted or unsubstituted
aralkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or -NR°R"
where R® and R'"? are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl;

i1) R' and R? and/or R? and R* together form a benzimidazolinone,
benzothiadiazolidine-S,S-dioxide or benzoxazolinone; or

iii) at least one of R', R%, R® and R* together with an adjacent carbon atom
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring;
wherein the substituents when present are selected from one or more substituents, each
independently selected from Q', where Ql is halo, pseudohalo, hydroxy, oxo, thia,
nitrile, nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl,
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75. The nethod of claim 73, where the anyloid di sease
is a disease associated with the formati on,

wale@eaii4son, accunul ati on, or persistence of LE®PUS2005/016677

anyloid. 76. The nmethod of claim 73, where the anyloid
di sease is selected fromthe group of Al zheiner's

di sease, Down's syndrone, denentia pugilistica,

mul ti pl esystem atrophy, inclusion body myositosis,

g%[o%ﬁéyi ?5&%91%5&2&%1{6‘3 f rd%gﬁoa‘ﬂbtl t%ll@éﬁljri Eﬂnﬁiﬂif;hg I1 4 ZHB&ole

n- Pl ck di sease t C’ cere
[boads; latkyolylanogiaoyeg hio, 2 tlipheetrminids caslgdkylacmalk}tlﬂkyl

ho
TRiaeD Bl TRy SRR RBrotel sF ARG APV
l&:lﬁ;dr@rﬁtﬁﬁdyﬁ u@fnlcym!jyl giiﬂlaﬂ?ry&ﬁl;;ﬂt E&Mdarﬂbll%ﬁhaf)&gryg mﬂ@:hldene
ever e a O] dOoslI s .0 mu | n -Cce
y¥alkylidens, alkyieaThomrUEEb ey e r@rﬁy 443%"@ @sa%agbonyl
Qﬁl@i&&@:frﬁérﬂﬁalﬁﬁk&m&iy&%ﬁ a%ﬁcm 1atky1ataRio®carbonyl,

syn rone, uru Scrapi e, 0Si's assocl at ed
varalhomarﬂ;anylel&mh elrylogghmw@werl amermcaréomdr gkyleminocarbonyl,

id t hy, d
R uiRle bt Sl RO B BrBORBMIL DT By 27
Tdﬁﬁalk@lahmboafbonylaalko%e aryldxgyy Betéroarybny) loitefoatakkemge | s
78, T im 77

SEREADIRS: STt reenip Rk e yR o aatkory

ﬁlilgylcarbdr@ld x§harTcarbyRABEY afhlkylcarbon %lloxy, alkoxycarbonyloxy,
3',4"-tetrahydroxydi phen | ret hane; 1, 2-

AT ORY CATbKOR Y. AR ST PP R %}hénnnocarbonyloxy,
?lgﬁ?xﬁfggé CF W)&y H%%)ﬁ%ﬁw}b)onylﬁxy, 5cllliylag'ylammocarbonyloxy,

adigr3] aaunbdaMnmboyb@mzmmnda)sotbloMmﬂmymdm%alhyiamdp, dei d

S 3 SRR R SRRl SRR, RN,

| digryhirdd&, M-adj'lhbedioowméﬂkj/l)midbaN akyl-N'-arylureido, N-aryl-N'

et RIS S A SO BESE Lae

qlk}‘lb@,l\?@i@ﬁﬂﬁﬁ’dd, N-Er?pNQNe&iallRylureldo, N,N'-diaryl-N'-alkylureido, © -
N,N',N'-triarylureido, amidino, alkylamidino, arylamidino, imino, hydroxyimino,
alkoxyimino, aryloxyimino, aralkoxyimino, alkylazo, arylazo, aralkylazo,
aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl, amino,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl,
alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino, arylamino,
diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, N'R*'R¥R%, P(R*),, P=O)R™),,
OP(=0)(R*)2, -NR*’C(=0)R®, dialkylphosphonyl, alkylarylphosphonyl, '
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy,
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1) -NRSC(=O R6, -NR7S(O2)R8, wherein R5 and R7 are
each independently hydrogen, substituted or

waoin@shsi4gs ut ed al kyl, substituted or unsubsti tPCEUS2005/016677

aryl, substituted or unsubstituted aral kyl,
substituted or unsubstituted heteroaryl, substituted
or unsubstituted heteroaral kyl, substituted or
unsubstituted heterocyclyl or substituted or

gglukignﬂﬁlgﬁ)gu By t ut eggll }a%gd\%gst It uﬁ&; e

adllkmoyyqlfcmubsy; amiheslfonyloxys @H@tannmwtfowlaxm oxy,
unsu b ti.t ut

b

CHERKe P ST e Syt B ool BRBEGK e
h%;gm%mﬁhqsggo@um@t alg)cylseltﬂinpr alkptsullﬁ(&iyﬂ,tagﬁlaﬂtliﬁylydr(}jlbﬁlfodyﬁ

ere and are ea N engent rogen

amdgaxysulfonyle glkox yyufpnylarpigp glﬁ@‘e@truat ﬁwﬁ}y k

rtﬁﬁlﬁ&l@ﬁﬁ&ﬁsﬂlkonyl 'a}ylﬁganMfoB?I aﬁg}lﬁfun%lﬁﬂﬁl drd t Oget her
are -N -CH 2-CC=O -NH or -CH
2alls(1@y@)mnmu oy 13 ngwplﬁlarngpshwlmhleSIdvatiMﬂmraw ah2@hi.dh

BB SHA 6 3. PSR, 0 A .

i mqemmemﬂ alkylaledithiogly G2.,i-8-(CHz),-SF) wherd y it 1 belist ton@'

TSR SR 6 6 PO 985 MR O RB A s BOTR: o

of t herPhaidtoxiyl &1Roxy) arikoRy,Sallod ietddd R4, Béterocyclyl aryl or
unsg‘gltuted et er pcyclic or substituted
t

{ WhAre B Had & b Gk InGePEPdRaLly AHdrogehe alkyharaliybfaryl

tery, RoIRIH oFF QoSO L IR RRART R ERER ARar,
| ard@planks okdajkigrdron gesrliylerel ky| ; wherein the

bst
rore. Shmdts PRy erP R endieBaf o st AR eh R,
(;Qieteraﬁyl E&ertoﬁﬁlmmgt&%dyt:l@l on Weﬁertﬁ&%ﬁtﬁalkﬁﬁ 3ny:c oi :‘j

I seas€,l S e I.abet es e 0] al
76 or 8% IW@@% aligd, W&tﬁ%@r%@ﬂ eéaarﬁlﬁtshﬁgteumsﬂ;s‘ or
Oﬁete?»é@cf 1alkgt sy dr oxybenzoi n;

3,4,3", 4 -tetrahydroxydi phenyl net hane; 1, 2- 70071
R% is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl aryl or -NR™R"".

61. A compound of formula:
HO R OH
X X
A= (B1lvs
HO Z 7 OH

b

or a pharmaceutically acceptable derivative thereof, where R is selected as follows: 1)
R is CONR’ or 2) R is C;-Cy alkylene group, in which: (a) when the number of
carbon atoms is at least 2, there are optionally 1 or 2 double bonds; (b) 1 to 3 non-
adjacent methylene groups are optionally replaced by NR', O, or S; (¢) 1 or 2
methylene groups are optionally replaced by a carbonyl or hydroxymethylene group;
and (d) 1 or 2 methylene groups are optionally replaced by a cycloalkyl or
heterocyclyl group that is optionally substituted with one or more substituents

selected from lower alkyl, NR', O, or S;
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bi s(3 , 4-di hydroxyphenyl ) et hane; N, N -bis(3
, 4- di hydr oxybenzyl)- ra".s'- 1,2- diam nocycl ohexane;

W@2(03/14348% hydr oxybenzam do) - 3, 4- di hydr oxyci nnaP€ /USD0§016677

3, 4-di hydr oxybenzyl am de; 3, 4-di hydr oxybenzoic acid

3, 4-di hydroxyani | i de; bi s(3,4- dihydroxybenzyl)am ne;
|, 3-bis(3,4-di hydroxyphenyl )urea; and

| - (3, 4-di hydroxyphenyl ) - 3- (3, 4-di hydr oxyphenet hyl ) ur ea
; When one of the phenolic hydroxy groups
of theRecmaaltho"%u tgylfepl aced by: i) -NR5CG(=O R 6,

- NR7 S@Q&hﬂi& awhack indepimdently seléctad éroaalcthodendespedrdaliol higro,

0 bstit d. or substituted al kyl,
hﬁﬂ§t§5§{éaﬁeryawﬁﬁﬁ U?@d aryl, substituted or
unsubst bidN este d4chl ik¥dpendeabl§tlits 3t ed or unsubstituted
heteroaryl, substituted or unsubstituted

het er §3r al K compeynd;af glagm 64 Whesein bk and Vi ase each mdependently 1
hgberocyclyl or substituted or unsubstituted
heterocyclylalkyl and R6 and R8 are each

i ndep@dden(Thy cempetridtafichim 61 ouh2uierdin theedmpbisklas formula:
substituted or unsubstituted aral kg sgbstituted or
unsubstituted al kyl, substi buted
het er oaryl , substltuted or
substituted or urm®
and R10 are each, indgpen
aral kyl, aryl, H&ferkaryl) heteroaral kyl or
heterocyclyl; ii)oRL a R2 and/or R3 and R4 together
are -NH Q0O -NH, -NHS( O2)-NH, -CH 2-C(=0 -NH or
-CH 2-63( O t t h RPN R
whi ch theyzﬂgse sgﬂgltdloggggbﬁ 1%1}%%621 653 ﬁ%l&%lg?g@% s
heeleeteddpol:i ¢ ring and the others of Rl, R2, R3 and R4
are each independently selected as ini); or iii) at

| east one of RlL, R2, R3 and R4 is -NH CR a=CRbor

-NH S(O 2) CRcRd- and together with two adj acent carbon
atons of the phenyl ring fornms a substituted or
unsubstituted heterocyclic or substituted or
unsubstituted heteroaromatic ring, and the others of
R1, R2, R3 and R4 are each independently

1 9R10 where R9
nt | yd hydr ogen, "al kyl ,
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selected as ini) or ii); where Ra, Ro, Rc and Rd are
each independently hydrogen or al kyl; wherein the
waenpstii4eent s when present are sel ected from oPeT/082005/016677
nore substituents, each independently selected from
QL. 81. The nethod of claim 72, where the
synucl ei nopathy is a di sease associated with the
formati on, deposition, accumul ation, or persistence of
a-synuclein fibrils. 82. The nmethod of claim72 gr 81,
where the synucleinopathy is selected fromthe gfoup,
of diseases consisting of BPar ki nson' s & se@se,
fam lial Parkinson' ; 1S keas e
Lewy body varla’? i SY dejjrentYa oH
with Lewy btth es and the -
Par ki nsoni smd
of cl ai m 82,,4he
di sease. 84. Th.
wherein the conpéund IS selected from aagroyp of
3,4,3", 4'-tetrahydroxyben:0|nOH
3,4,3 ,4" -tetrahydr r
I, 2- bIS(3 / By
N N -bis(3, 4- ] i am nocycl ohe
xane; a- (3, 4- 4 hydr oxybengam do) - 3, 4-di droxyC|nnanlc

acid 3, 4-di'"ydrdxybenzyl am de; 3, 4- dlhydroxybenzo
acid 3, 4-di hydrexyanilide;
bi s( 3, 4- dlhydroxybenzyl)amne,H

t he syﬁUcIelnopathy i s Parkinson's

nmet hod of any of clains 72 and 81- 83(,)H

OH

Iz

|, 3-bi s(3, 4-di hydy oxyphe ea,
| - (3, 4-di hy oxyhenl)
3- (3, 4-di hyar Frehe H whenern Ieast one

of the phenollc gir oxy gr ups of the cofipound isg

repl aced by:Hoi) NR5C( O) -NR7S(C2) R8," wher ei n =
and R7 are each :I:::I/ﬂ\ /[:i:I:

65. A pharmaceutical composition comprising the compound of any one of
claims 1-64, and a pharmaceutically acceptable excipient.

66.  An article of manufacture, comprising packaging material, the
compound of any of any of claims 1-64, or a pharmaceutically acceptable derivative
thereof, contained within packaging material, which is used for for treatment,
prevention or amelioration of one or more symptoms of amyloidosis and synuclein

diseases, and a label that indicates that the compound or pharmaceutically acceptable
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i ndependent |y hydrogen, substituted or unsubstituted
al kyl, substituted or unsubstituted aryl, substituted

woroosnsubst i t uted aral kyl, substituted or PCT/US2005/016677

unsubsti tut edhet eroaryl, substituted or unsubstituted

het er oar al kyl, substituted or unsubstituted

het erocyclyl or substituted or unsubstituted

het er ocycl yl al kyl ; and R6 and R8 are each

i S
BHSRRRIRRLfe S T0n ol E Bl HOTHRSh oF WhBRr Rl S gy more
tsysiptassi dfatretbiddsksydnd synutedein digeases. or unsubsti t ut ed

Cubst REu od PO et e0aR g BihdhGR SRR ro

&e&xﬁﬂl ; l@ti(ﬁf, er iﬁ@ﬁﬁtehd&dﬁ aeyibid fibiyls Noostiprging admiktéring an effective
ara aryl, heteroaryl, heteroaral kyl or . i
r?éltoélﬂiv)%fifb? gempqungl oRaNYRHlg oﬁzraaﬂw-éﬁ ORIICLABIPRBItIOTHfeRIRY 65
are - Mg C( 38} vi¥ihod-JNciim €7) wilite the-aalicid GbrifdardNaB aRfyloid
-CH 2-5(0 2)-NH and together with the carbon atons on
viltirdh t hey are substituted forma 5 nenbered

het er ggycl i€ 1] . ) .
are eg’%h in 85’%‘%‘8’8 ﬁo??i?hgg?’g%{ﬂeg% ﬁlggd fnlnjrﬁ;]lfi )ﬁ;Ba{)sraBe?Il [ ; %{&md
|fétaidd. one of RL, R2, R3 and R4 is -NH CR a=CRbor

-NH S(Q 2) CRcRd- .apd together with, t dj acent. .car bon
atoms 0t -1 Aottt oF Braig of Bitvertine o SRmAlbofeRgpicSR
UHeshslhiidr) be ferkiSte fdeQF ¥ fhuiclei® fibisly Rdhipiiging ddMiinistering an
unsubstituted heteroaromatic ring, and the others of -
Rffectipe ammmmh pfthrgompeund 9 Any &tairen i 104 of ghesompgsigien of
r ii); where Ra, Rb, Rc and Rd are each
dently hydrogen or al kyl; wherein the
subst i tluentBhe wrthndmfetémt70awhers Slesyneddein fibrisarea-gynuclein
re substituents, each independently selected from
gﬁﬁl%S. The nmet hod of any of clains 72-84, where the
manmmal72i s a\ hiéthad of Beatinghgreveting dr afielivnstingfone loasymptoms of
72-84, where the co und adm ni stered is.in an anmount
ba@t%séwd@.?szawf RS ?%m’athzg@e W@%F&‘&?ﬁ“‘é&?&'ﬂgteﬂ“g to the
RhdREl Plhefab@itPaBPefdMiOE SmbiiR of BRERSHPBuSofAfYoRE 5t QiR 1-

In an
64 or a composition of claim 65.

iJl‘agin%sQ
i ndepen

73. The method of claim 72, where the amyloid disease is a disease
associated with the formation, deposition, accumulation, or persistence of an amyloid
protein selected from the group of Ap amyloid, AA amyloid, AL amyloid, IAPP .
amyloid, PrP amyloid, a;-microglobulin amyloid, transthyretin, prealbumin, and
procalcitonin.

74.  The method of claim 73, where the amyloid disease is a disease
associated with the formation, deposition, accumulation, or persistence of Ap amyloid.
75. The method of claim 73, where the amyloid disease is a disease
associated with the formation, deposition, accumulation, or persistence of IAPP -

amyloid.

76.  The method of claim 73, where the amyloid disease is selected from the

group of Alzheimer’s disease, Down’s syndrome, dementia pugilistica, multiple
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amount between 1 ng/ Kg/day and 100 ng/ Kg/ day. 88. The
nmet hod of claim 86, where anpunt of conpound

wa@ebvsnimsered is in an anmount between 10 ng/ KgPGEYSBNH016677

100 ng/ Kg/ day. 89. The conpound of any of clains 1-64
when used for treating or preventing the formation,
deposition, accunul ation, or persistence of anyloid
fibrils in a manmal suffering therefrom 90. The

c i L oi G .
e R
talngrlcadtydlmfdhé Dbtch It@eaNearﬂaAchladlyéam typé Cheerklsral [Qimyfﬁide
GPERPHRG BeBiLRErAY M EheoRBraci SRE AR, b Shyloidosis o
apENYBdtes) the aBiyldi@ssid SiloBRmE 1ﬂflarﬁﬁﬁﬁ6ﬂ ghdarhylbidbdiSof N a
mamal suffering therefrom he conpound of claim

gzahm@rce/ ang &amylipl Mediterranes F?V§r a{b%araylggﬂﬁﬂé pemyltiple myeloma
BrB‘ Ledt d 3@ Srasidd) T CRATRAHAGS Of th@?ﬁ{orpﬁlgeagés el dtlraRdb disease,

en Used for treating, preventing or aneliorating one
cﬁierstnmen-§yram5bnsyndtorm; karryscmarde dheamgeidosis associated with carpal

%ﬁ%ﬁjil el no'jﬁ gt% le § cflaac es?ggn?halngnr&{ﬁ%t? %oqgleugogatlhg,

aanditmaﬁﬁmasﬁomadlaéd Wllthlen(ﬂd’d:emé amimt.i on, deposition,

accunmyl_ati g pers ce, of an a id pro

sel ect’dd fr Frf’%eﬁlé) li‘ﬁ“gg ‘%\lber%\fﬂ‘flaé‘? ‘dgﬁe%fﬁﬁ %szemﬁﬁs

andagd d, | APP anyl oi d PrP anyloid, ci2-mcroglobulin
anyloid, transthyretin, preal bum n, and procal citanin.

96. THS. corpemihagrof clasm v gsherpindheconpoungs sslegted from a

%8&)6‘&83,43 ,éﬂteqllaﬁ%ﬁ'ﬁfybenzom, 3,4,3' 4'-tetrahydroxydiphenylmethane; 1,2-
bis(3,4-dihydroxyphenyl)ethane; N,N'-bis(3,4-dihydroxybenzyl)-trans-1,2-
diaminocyclohexane; a-(3,4-dihydroxybenzamido)-3,4-dihydroxycinnamic acid
3,4-dihydroxybenzylamide; 3,4-dihydroxybenzoic acid 3,4-dihydroxyanilide; bis(3,4-
dihydroxybenzyl)amine; 1,3-bis(3,4-dihydroxyphenyl)urea; and
1-(3,4-dihydroxyphenyl)-3-(3,4-dihydroxyphenethyl)urea; wherein at least one of the
phenolic hydroxy groups of the compound is replaced by:

i) -NR’C(=0)R®, -NR’S(0,)R®, wherein R’ and R are each
independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted aralkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heteroaralkyl, substituted or unsubstituted
heterocyclyl or substituted or unsubstituted heterocyclylalkyl; and R® and R® are each
independently substituted or unsubstituted alkoxy, substituted or unsubstituted
aralkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or ~NR°R"
where R’ and R'° are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl;

i) R' and R* and/or _R3 and R* together are -NH-C(=0)-NH-, -NH-
S(0;)-NH—-, —-CH,—C(=0)-NH- or —-CH,-S(0O2)-NH and together with the carbon
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associated with the formation, deposition,
accunul ati on, or persistence of Ab anyloid. 97. The

w@oospawash of cl aim 96, where the anyl oi d di SeaBer/S2085/016677

di sease associated with the formation, deposition,
accunul ation, or persistence of LAPP anyloid. 98. The
conpound of claim95, where the anyloid disease is
seI ect ed froma group of diseases consisting of

n?fncﬁ th%k%lfe?&%fmtag r?n 2y F’fg&%ﬁ}%d Eﬁ%g&l!icarmgoaélg )}he

em atrop S1 0N
myms ms'u R?, Keand m“taaerqaclm mde;bnnﬂéntlymehbreh agm iy drh

anyl oi.dosi s, of the 3y N ck di sease

type @l cerab]lﬁ?sélon%“%ry&oi ag‘ﬁK %ﬁy ntia

2% SRH-BIGJCRIED 6@kddethdl whiRSRS ad @@ﬁﬂ@iﬂﬁiﬂ Adms bt phenyl ring
anyl oi dosis of type 2 diabetes, the angl‘tm dosi s o?

dpimesrd wbﬁtﬁmedﬁfra@%ubﬁltut@ﬁ éetamycélp%gxp@n edprmebaRtEd
Hfbrda A Ak HindVBil HECHRRAR'RY 0 and REarBUIPHEGRherill

myeldma and B cel 1’ dyscrasi as, the
asmpbted doBi i} onIli) t«\'lherepﬁal Rh RS amb&%as eaddy lednppﬁfédndwlw@togm or

e T e

%waitm eﬁoﬁﬁhde@eﬁ‘(ﬁhdy Stectst/fr@n ¢osi s, fami | i al
anyI0|dot|c pol yneur o

ath and the a oi dosi s
associ’dt ed TRt M&E’f tihcts the a@yo%éeaéﬁﬁﬁm?ddlﬁl?etes
clai mgd8, WhEhRldIGS %Iﬁ‘rh@?@ord?%@in'tﬁe AnffoahdRIseRcted from
di sease. 100. The conpound of clains 94 or 95, wherein

tagoeeafpbhA s 1t@ahﬁqlreub@azqm G 3 4yteirahydsexydiphenylmethane; 1,2-

?Aki&é dllﬁlyecfré)@{&{grh%r S ﬂl%lﬁgﬁ dlpﬁdroxybenzyl) -trans-1,2-

dizgninbsychhéxahehy-d3, éadﬂgﬂmxyb@mhdmé} 4-dihydroxycinnamic acid

'(} %rmlig{gégﬁ)edlﬁgQ% g)iycP dZ (YX enzow ac1d 3$ 4- d]Hy%h'oxyamhde bis(3,4-
acmﬁ SryBley/ha e €3 23478, daﬁh@x&gghé}wi@aymdnnam c acid

- di hydr oxybenzyl am de; hydr oxybenzoi c_aci d

31 &ﬁﬂﬁy@mxﬁwwbﬁd@ i4- @hx@sxwherthM%x%érﬁwt Jessh ong of the
| odadllcHydrdkyPrOR 0P MERBEBYINAUE FbiacBdby:

i) -NR’C(=O)R®, -NR’S(0,)R®, wherein R’ and R’ are each
independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted aralkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heteroaralkyl, substituted or unsubstituted
heterocyclyl or substituted or unsubstituted heterocyclylalkyl; and R® and R® are each
independently substituted or unsubstituted alkoxy, substituted or unsubstituted
aralkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted heteroar);l,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or ~NR°R'?
where R® and R'? are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl;

i1) R' and R? and/or R? and R* together are -NH-C(=0)-NH—, -NH-
S(O7)-NH-, —-CH,-C(=0)-NH- or —-CH,-S(0O,)-NH and together with the carbon
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| - (3, 4-di hydroxyphenyl ) - 3- (3, 4-di hydr oxyphenet hyl ) ur ea
; wWherein at |east one of the phenolic hydroxy groups

wobkooshessgpnpound i s replaced by: i) -NRSC(=0) REGCT/US2005/016677

-NR7S(O2) R8, wherein R5 and R7 are each independently
hydr ogen, substituted or unsubstituted al kyl,
substituted or unsubstituted aryl, substituted or
unsubstituted aral kyl, substituted or unsubstituted

b,
H ‘%Igé grg\gvéllc& tlfc’elsll ! %)uto?tqtﬁgfﬁémy 3 uﬂﬁzrt éetdl %&{ocachc ring and the
hethezs OB G RY) R3(Hnd5Rj fasd ¢ach ireidpaidenthsselestedtas ired); or

hetero clyl
i ndepé @r@ %aa%ﬂaﬁﬂ&ggwan dﬁéﬁ%&ﬁr&ﬁf@%“ al koxy,
Sd%bNH—tSV(t)ﬁé‘ReR _Uing lt@g%fﬂeﬁ Wit Gwe Eﬁh&‘ﬁt(yarb&%%b bEithe ghétyl ring

unsubstituted al kyl, substitute unsubstituted

hietres dsubytituted @ ynsubente@d @ptemuwstr isubstibederuasehstipsd |
HPUBARS AU et e s,

astebk:te;t las indi) yi u), méiererRSaRIR® ahd RE prsaach ﬂnglt:peudently hydrogen or
cl and/ ar nd R4 ol 9 ether

A, e Sog ol g &P gipseffre bedle AR o

-Subbtitucpls) eddh Mteppnderitiggelebed ﬁmﬂ(h‘ the carbon at orrs on

whi ch they are substltuted forma 5

nbered . .
het er &yci iThemetpda{glame 2ovhae thegpn em‘F@?hyR% agisqasea
| _ > _
PRSI HERIGRAS foShE N B bbbl oo
MMHS(O 2)CRcRd and together Wth two adjacent carbon

S;ggg » ut glt&é’%{f%@ 7% g‘f’s"ﬁlﬂ) &FEIY%% eérgopa{hy is selected

Uﬁ&uhﬁat t%ﬁ Slidvates Icomiting of Parkinden’s didcast familiah Pakinebn’s
and R4 are each |ndependently seI ted as

' cﬁsqa§e @pwmb))dy disease theLewpbodyvariagf okdlaicim 1sease, dementia
glgt , tggﬁléy&ﬂyﬁwg}%&npﬁt@d |and"tﬂ=,eféi"luﬂsc§rﬁ§n dementia complex

ents present are selected from one or
rnﬂ@u%mbstltuents each independently selected from

s H?y 6% %%Pdo o%ijan%fSZClvﬂérlenﬂtle %u&g%peatﬁﬁg e AR Q

dlseas
disease.

84.  The method of any of claims 72 and 81-83, wherein the compound is
selected from a group of 3,4,3',4'-tetrahydroxybenzoin;
3,4,3'4'-tetrahydroxydiphenylmethane; 1,2-bis(3,4-dihydroxyphenyl)ethane;
N,N'-bis(3,4-dihydroxybenzyl)-trans-1,2-diaminocyclohexane;
a-(3,4-dihydroxybenzamido)-3,4-dihydroxycinnamic acid 3,4-dihydroxybenzylamide;
3,4-dihydroxybenzoic acid 3,4-dihydroxyanilide; bis(3,4-dihydroxybenzyl)amine;
1,3-bis(3,4-dihydroxyphenyl)urea; and 1-(3,4-dihydroxyphenyl)-
3-(3,4-dihydroxyphenethyl)urea; wherein at least one of the phenolic hydroxy groups
of the compound is replaced by:

i) -NR’C(=0)R®, -NR'S(0,)R?, wherein R® and R’ are each
independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted aralkyl, substituted or unsubstituted
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di abetes. 102. The conpound of clainms 98 or 101,
wherein the conpound is selected froma group of

W®2005313449 - t et r ahydr oxybenzoi n; PCT/US2005/016677

3,4,3 ,4" -tetrahydroxydi phenyl net hane;
1, 2- bi s( 3, 4-di hydr oxyphenyl ) et hane;
N, N - bi s(3, 4-di hydr oxybenzyl)- ra",s- 1, 2-
dianinocyclohexane
q : :
e D e
mezbmhymwomwnuﬂed deunsbbs(tlﬁedlhetei‘ohgodiyldkylb emtRf yrahR fere each

ingbpOndel i Sat iR YRSl Wi DR i AL SR e oa

;arIR@NL hibsifutdder shsubsuRt alky sﬂkwméd @r lhlyﬁtrsﬁxyecg{ew@e&yl
of the conpound is replaced b |

_sleg(tEQ9RSlsub§|ﬁ1§ft@cl ketevgeychd, sw stgpt)gd 95‘6‘??“?%%5%%5?& 11\§RgR'°
Wil ORHhd RUBRS b &Geﬂ%@@ﬁg}bﬁ%  BhIYL ary, heteroary,

titut or unsubs I'tut subst i t uf
thetendmsalkyluor digtesacatlidyl , substituted or unsubstituted

neteraary’ rISHARE Wb £ RISHORE Wl (=0)-NH-, -NH-

heterd ral Kyl nsu
FB¥O-DIEl-¢ L§ZH24£(I( O IH - bu—t@ldz—S(Oj)nNHlmﬂ Itdigethed with the carbon

het er ocy | al and _ :
RTE S HBieh 1Y SR e dorat & 3 et egerveldcing and the
Ssts bERY R @aﬂd']&%?éédch 'rﬂd%?elﬂélﬂl}kéél@éted%b' si)i drut ed or
unsubstifuted al substjtuted or unsubstituted

het er gt y| at EQ%@PP PfJReé{ R andRids tNHoERFGR ter ocycl yl |
S&bi%%%g@l{% %‘He} q.‘\fv@ 5%5 cfg[ carbbh ;ﬁﬁ%@ olMhe 'bﬁex@? ring

and € each rogen,
aoarhky i;ubsmugeld or Iuaiubstnategi lh;:teh)ey@mam sathskiptedoor unsubstltuted

g} ieer ocycl. %lﬁ&q theﬂ_%?sd@ %n%oreiﬁga%?da ¥ t oegg tler
Zsefected 43 mNyloadiy “me@ataba? RiiahMRE B eaclt dAepentiansy l'@'ﬂrogen or

which they are substituted forma 5 nepbered
redkdy whereinjthe FubsEueIitWheTsPIeteRbs Sejpctesh fTopne REMO R4

A BsiftRGHs, | AOERRBEGALIY SRE@ERBH QS In 1): or

85.  The method of any of claims 72-84, where the mammal is a human.

86.  The method of any of claims 72-84, where the compound administered
is in an amount between 0.1 mg/Kg/day and 1000 mg/Kg/day. -

87. The method of claim 86, where the compound is administered in an
amount between 1 mg/Kg/day and 100 mg/Kg/day.

88.  The method of claim 86, where amount of compound administered is in
an amount between 10 mg/Kg/day and 100 mg/Kg/day.

89.  The compound of any of claims 1-64 when used for treating or
preventing the formation, deposition, accumulation, or persistence of amyloid fibrils in
a mammal suffering therefrom. .

90.  The compound of claim 89, where the amyloid fibrils are AR amyloid
fibrils.
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iii) at least one of Rl, R2, R3 and R4 is -NHCR
a=CRbor -NH S(O 2) CReRd- and together with two

wa@eajoaaensy car bon atons of the phenyl ring fornBCEUS2005/016677

substituted or unsubstituted heterocyclic or

substituted or unsubstituted heteroaromatic ring, and
the others of RlL, R2, R3 and R4 are each independently
selected as in i) or ii); where Ra, Ro, Rc and Rd are

each 'Qrf dep eﬂg \Aﬁ[nhé(untayoqrcﬁ ) O\K/ﬁér{‘f }ﬂe anﬁmﬁ& ﬁioﬂlsta?eeIAPP

substi‘tuents esen are selecte romone or
rm’(}&oﬂlﬂbﬁlsl t uent s, each independently selected from

1 d .of cl 94 t
a8 no e ROPOY b Ay S Rt 1 A SHfepf fop eating or

synucl

fiReveatihOthe f&ﬂﬁﬁﬁh {dephiticig @(wimiuﬂinbﬁ Nor pefsispRAES bBIyai€leindbrils
synuclein fibrils. 104. The conpound of claim 103, ,

vinemeaniral suffering BereBpBt hy i s a di sease associated w th
the faepmat igg Foﬂﬁ&ﬁﬁl’ dficRiin 99%@h@§§rﬁel’em_?_ﬁbnls are a-synuclein

persi stence of a-synuclein fibrils. he conpound
dibrd$.ai m 103, where the synucl ei nopathy is sel ected

fromt e gr up ?Iglf)m%{gf %ﬁg (cs%li;]eco cZalmts hng 9 en%%éctfo??rgg}m%

di sease€ I'sease,

gjrs\%ﬁﬁg mt diﬁeéio%ﬂlg bgel yr mafel s&ﬁiptdﬁﬁs oAlan Iamytml dSezd:b sease,
enentia with Lewy bodies, e system at rophy,
auqlejmonssin e SRR ther e%‘BE‘pI ex of Guam 106.

The cappounge %mﬁblﬁidref%%n 9wﬁa-e teansyay qiseasewaaﬁayase
i s Parkinson's di sease. he conpound of any o

cassdciateddwith méommenémoslh@ G@Nﬁb‘lﬂﬁ’@ni ¢ psesistence gf an ypyloid

g) gtr %%lfgtfe{i %roﬁi lﬁl gﬁo&y gtA r§§IHX ﬂé@él@, AL amyloid, JAPP
| aryl6idSPLB, mmu yrirmmmﬂtﬁmyh ety huidy e:ansttt’lwetim ipsqalbumin, and

moghgxgﬁpxybenzyl) fr-a -1, 2-di am nocycl ohexane;

96.  The compound of claim 95, where the amyloid disease is a disease
associated with the formation, deposition, accumulation, or persistence of Ap amyloid.

97.  The compound of claim 96, where the amyloid disease is a disease
associated with the formation, deposition, accumulation, or persistence of IAPP
amyloid.

98.  The compound of claim 95, where the amyloid disease is selected from.
a group of diseases consisting of Alzheimer’s disease, Down’s syndrome, dementia
pugilistica, multiple system atrophy, inclusion body myositosis, hereditary cerebral
hemorrhage with amyloidosis of the Dutch type, Nieman-Pick disease type C, cerebral
B-amyloid angiopathy, dementia associated with cortical basal degeneration, the
amyloidosis of type 2 diabetes, the amyloidosis of chronic inflammation, the
amyloidosis of malignancy and Familial Mediterranean Fever, the amyloidosis of
multiple myeloma and B-cell dyscrasias, the amyloidosis of the prion diseases,
Creutzfeldt-Jakob disease, Gerstmann-Straussler syndrome, kuru, scrapie, the

amyloidosis associated with carpal tunnel syndrome, senile cardiac amyloidosis,
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a- (3, 4-di hydr oxybenzam do) - 3, 4- di hydr oxyci nnam ¢ aci d
3, 4-di hydr oxybenzyl am de; 3, 4-di hydroxybenzoic acid
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|, 3-bi s(3, 4-di hydr oxyphenyl )urea; and

| - (3, 4-di hydr oxyphenyl ) -

3-(3, 4-di hydr oxyphenet hyl Jurea; wherein at |east one
of the phenolic hydroxy groups of the compound is

B ko MRS T - A B Bl B

uosoBst i t ut ed al kyl substltuted or unsubstituted
aryl, substituted or itute ara . .
Subst i e e ComRelaal CRA 08 WERsarIod diiseeis Alhgimer's

Qisddersubst i t ut ed heteroaralkyl substltuted or
unsubstituted heterocyclyl or substltuted or

unsubsoPt utléa crpedaf clamabkon 95 abareieths fempgngrigselected
Zf?(&‘gx REAdenyl. ﬁégilgy&% B 814 y@%é%ﬁd}dﬁ/ﬁghenylmethane

ubstrtute substltufed ar al’koxy,
shbbts(it Méﬂdwyphwub@hmeuNéﬂ-baﬂ(k§1+dlh)£§1ub‘s'b¢n213'i)efdarcf1 2-

bst d he b
A R S A S Sy i,
%ﬁ;hyﬂmg?fef/laﬁ@ueam cﬁh;iek@@bbnzomnemdemﬁyldlyogdylmhdg em;(3,4-
a ar a e er oar
H‘B@é‘ E!‘%Ml)gmiuﬁ lélb‘%( ‘g{l? ‘ﬁé’Pb‘Fny %n'Ra %/ogg{ her
af_ % 4- Mﬂ‘ % eibh)-3=Eih §d s WhenetyhufeaCniBe it eadl ome Gifithe

and Dgether wi t'h the carbon atoms on
vwheanh}dyoxamotm thetcetr@guﬁddﬁ fepdacsd BEnber ed

het er qucl ' pe%g)e)ﬁmdeh égﬁergirﬂ@]aln)d% armcﬁmd R4

are ea n nt’ly se 1) at
| iadeptendemdy difydiagen, Iaﬂ}stlt?iﬁecbmdlnﬁtbstlmtedl‘dﬂ-kw;ﬁuhstmb@ pr

-NH-S 0.2 cR to her ent carban
AR e AT R e arDon SR b R SEpmsiBlun R
URksdtbal 1, bubsahtddedranabyetuted heferdabdisgl) guuﬁtadteo lor unsubstltuted
unsubstituted heteroaromatic ring, and. the ot her

FiFterPPZ’CIYF‘?Br sibatitnied o ansEuted Aeigrudneliyl sad Beop Ra%re each
gég)pen kt Flbstlm & URBubsRutedikxYdsBekithted of Bfdlbstituted

ogen or
aralkoxy, substltuted or unsubstituted alkyl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or —-NR°R'?
where R® and R'° are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl;

ii)  R'and R? and/or R® and R* together are -NH-C(=0)-NH-, -NH-
S(0,)-NH-, ~CH,—C(=0)-NH- or —-CH,—-S(0O,)-NH and together with the carboﬁ
atoms on which they are substituted form a S membered heterocyclic ring and the
others of R!, R?, R? and R* are each independently selected as in i); or

iiiy  atleast one of R', R%, R? and R* is -NH-CR*=CR"-,
or -NH-S(0;)CR°R®- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted -
heteroaromatic ring, and the others of R, RZ, R? and R* are each independently

selected as in i) or ii); where R?, R®, R and R? are each independently hydrogen or
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al kyl ; wherein the substituents when present are
sel ected fromone or nore substituents, each

w0 nabepensent |y sel ected from QL. 108. The conpepamuSmDs/016677

any one of clainms 89-107, where the manmal is a human.
109. The conopund of any one of clains 89-108, where
the conpound is adm nistered in an anount between 0.1
ng/ Kg/ day and 1000 ng/Kg/day. 110. The conpound of

By P SRR R0
Cambyiivuents, oa‘aclcir}depk:aélilléxﬂly salfgueéﬁbhEQ orrpound adm ni stered
o ko By e sorpSundit ot 108t e o nid Speseisivme

lgifdktdsor the manufacture of a nedi canent for the
treat msnt ‘Hﬁeventl on or .anelioration of one or
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synpt o8 iformgnsi of claimedg er B, whespinfhe evrﬁmﬁg,sqlwted
R ineses lp%ﬁf@i"@&:t%]ff&ﬁfr&f yb&iBoint 33 3 Ihl%tr!ﬂ%r&&c dﬁ)h@ﬁ}mnethane

112, hé anyl di'sease i 5 a di sedse associ-ated
wi 2-?@15(3lé-dﬂwdm0'plmmyl)dbg®$NtN'dnS(3&fﬁhhurdm>mbﬁwl) -tpgns-1,2-

cf %rﬁgl%%fcrl] eeng a33 g%ﬁk&:&%@ r%tagu&A%ei gﬁ&&rﬁé{'&%ﬁp fcid
WJdmﬁOX%&ﬁmdﬁ d,4- di%ﬂirﬂmm@hcamu B mcnlryﬁir@dydnilide; bis(3,4-

i T L 2 ™
di LA yRRDXGFRALBB- C’,’ﬁi&ihw}@xfﬁ%ﬁ@ﬁﬁﬁﬁea %Bl‘éﬁi §t|lt§h|§t one of the -

accumul ati oh, of 'persistence of anyl oi d. 115. The

3@@11@1!10 ey dzoxy) graups qﬁﬁ@r@nmn@n%mmcad 8Vsease i s a

i Sease assQ®is

accunu ati oﬁﬁé é J%%er s?\fggﬁf%ﬁ %@aangﬁg%gé édf16 The
uiséep@hd@it]alhydfbg&), supstituged ¢remaut;st1tuteﬂl aﬂk)émbsltutsd or
PRGN MR o W e -

Phig@rbar§t, k@wtinied drlLﬂklﬂ)sﬁm%dﬂﬁte?da&ﬂlaﬁysublstﬁtﬁied%t ofsubgiiyted

n%/ ositosis, hereditary cerebral p 3 ‘
eterocyclyl or substituted or unsubstituted heterocyclylalkyl and R’ and R” are each

independently substituted or unsubstituted alkoxy, substituted or unsubstituted
aralkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or -NR°R"
where R® and R'° are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl; '

it) R! and R? and/or R® and R* together are -NH-C(=0)-NH—, -NH-
S(02)-NH-, —-CH,—C(=0)-NH- or —CH,-S(O;)-NH and together with the carbon
atoms on which they are substituted form a 5 membered heterocyclic ring and the
others of R!, R%, R® and R* are each independently selected as in i); or

iiiy  atleast one of R', R%, R* and R* is -NH-CR*=CR"-, L
or -NH-S(0,)CR°R%- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R, R?, R? and R* are each independently

selected as in i) or ii); where R?, R®, R® and R¢ are each independently hydrogen or
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wapgsopashy, denmentia associated with corti cal PeBES1005/016677

degeneration, the anyloidosis of type 2 diabetes, the
anyl oi dosi s of chronic inflammtion, the anyl oi dosis
of malignancy and Fam |ial Mediterranean Fever, the
anyl oi dosi s of multiple nyeloma and B-cell dyscrasi as,

A TP 54D Rlegh BBl REEAEH rom omg pr pore
ssylhﬁrtmems ekdhrmdepsllmcteapy eeledtdriefranm@'0i dosi s associ at ed

Wi t tunne nil.e car

Ayl of 3G e ampPuERol S B EE e PO OtiPORas @ disfere
t Reocid \Qitl@ﬂﬁlf&m@a‘@@ﬁ Cdepbsionlatdunfildios] orjRrsistehee 8f syhdlein
The use of claim 116, where the anyloid disease is
AitrHei ner' s di sease.

104. The compound of claim 103, where the synucleinopathy is a disease

associated with the formation, deposition, accumulation, or persistence of a-synuclein
fibrils.

105. The compound of claim 103, where the synucleinopathy is selected
from the group of diseases consisting of Parkinson’s disease, familial Parkinson’s
disease, Lewy body disease, the Lewy body variant of Alzheimer’s disease, dementia
with Lewy bodies, multiple system atrophy, and the Parkinsonism-dementia complex
of Guam.

106. The compound of claim 105, where the synucleinopathy is Parkinson’s
disease. | |

107. The compound of any of claims 89-106, wherein the compound is
selected from a group of 3,4,3',4'-tetrahydroxybenzoin;
3,4,3',4'-tetrahydroxydiphenylmethane; 1,2-bis(3,4-dihydroxyphenyl)ethane;
N,N'-bis(3,4-dihydroxybenzyl)-trans-1,2-diaminocyclohexane;
a-(3,4-dihydroxybenzamido)-3,4-dihydroxycinnamic acid 3,4-dihydroxybenzylamide;.
3,4-dihydroxybenzoic acid 3,4-dihydroxyanilide; bis(3,4-dihydroxybenzyl)amine;
1,3-bis(3,4-dihydroxyphenyl)urea; and 1-(3,4-dihydroxyphenyl)-
3-(3,4-dihydroxyphenethyl)urea; wherein at least one of the phenolic hydroxy groups
of the compound is replaced by:

i) -NR’C(=0)R®, -NR"S(0,)R®, wherein R® and R’ are each
independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted aryl, substituted or unsubstituted aralkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heteroaralkyl, substituted or unsubstituted
heterocyclyl or substituted or unsubstituted heterocyclylalkyl; and R® and R® are each
independently substituted or unsubstituted alkoxy, substituted or unsubstituted
aralkoxy, substituted or unsubstituted alkyl, substituted or unsubstituted heteroaryl,
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substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or -NR°R'®
where R® and R'? are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl;

ii) R' and R? and/or R? and R* together are -NH-C(=0)-NH-, -NH—
S(0;)-NH-, -CH,—C(=0)-NH- or -CH,-S(0O,)-NH and together with the carbon
atoms on which they are substituted form a 5 membered heterocyclic ring and the
others of R', R?, R? and R* are each independently selected as in i); or

iii)  atleast one of R', R%, R’ and R* is -NH-CR?*=CR"-,
or -NH-S(0;)CR°R’- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R!, R%, R®and R* are each independently
selected as in i) or ii); where R?, R®, R® and RY are each independently hydrogen or
alkyl; wherein the substituents when present are selected from one or more
substituents, each independently selected from Q'.

108. The compound of any one of claims 89-107, where the mammal is a
human.

109. The comopund of any one of claims 89-108, where the compound is
administered in an amount between 0.1 mg/Kg/day and 1000 mg/Kg/day. .

110. The compound of claim 109, where the compound administered is in an
amount between 1 mg/Kg/day and 100 mg/Kg/day.

111. The compound of claim 110, where the compound administered is in an
amount between 10 mg/Kg/day and 100 mg/Kg/day.

112.  Use of the compound of any of claims 1-64 for the manufacture of a
medicament for the treatment, prevention or amelioration of one or more symptorhs of
an amyloid disease or a synucleinopathy in a mammal suffering therefrom.

113.  The use of claim 112, where the amyloid disease is a disease associated
with the formation, deposition, accumulation, or persistence of an amyloid protein
selected from the group of AP amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP
amyloid, o,-microglobulin amyloid, transthyretin, prealbumin, and procalcitonin.

114.  The use of claim 113, where the amyloid disease is a disease associated

with the formation, deposition, accumulation, or persistence of Ap amyloid.
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115. The use of claim 114, where the amyloid disease is a disease associated
with the formation, deposition, accumulation, or persistence of IAPP amyloid.

116. The use of claim 115, where the amyloid disease is selected from the
group of diseases consisting of Alzheimer’s disease, Down’s syndrome, dementia
pugilistica, multiple system atrophy, inclusion body myositosis, hereditary cerebral
hemorrhage with amyloidosis of the Dutch type, Nieman-Pick disease type C, cerebral
B-amyloid angiopathy, dementia associated with cortical basal degeneration, the
amyloidosis of type 2 diabetes, the amyloidosis of chronic inflammation, the
amyloidosis of malignancy and Familial Mediterranean Fever, the amyloidosis of
multiple myeloma and B-cell dyscrasias, the amyloidosis of the prion diseases,
Creutzfeldt-Jakob disease, Gerstmann-Straussler syndrome, kuru, scrapie, the
amyloidosis associated with carpal tunnel syndrome, senile cardiac amyloidosis,
familial amyloidotic polyneuropathy, and the amyloidosis associated with endocrine
tumors.

117. The use of claim 116, where the amyloid disease is Alzheimer’s

disease.
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