SUBSTITUTED N-ARYL BENZAMIDES AND RELATED COMPOUNDS
FOR TREATMENT OF AMYLOID DISEASES AND
SYNUCLEINOPATITIES RELATED APPLICATIONS 5This application
claims priority under 35 U.S.C. 119(e) to U.S. provisional application
Serial Nos. 60/570,669, entitled" Substituted N-Aryl Benzamides and
Related Compounds for Treatment of Amyloid Diseases and
Synucleinopathies” to Snow et at, filed May 12, 2004 and 60/629,525,
entitled " Substituted N-Aryl Benzamides and Related Compounds for
Treatment of Amyloid Diseases and 10Synucleinopathies" to Snow at at,
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substituted N-aryl benzamides and related compounds, pharmaceutical
con%gg‘ons and methods for treatment of amyloid diseases, 15including
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Alzheimer’s disease is characterized by the accumulation of a 3943 amino
acid peptide termed the p-amyloid protein or AP, in a fibrillar form, existing as
extracellular amyloid plagues and as amyloid within the walls of cerebral blood
vessels. Fibrillar AR amyloid deposition in Alzheimer’s disease is believed to be
detrimental {o 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, accurnulation and/or
persistence of AP fibrils, as a major causative factor of Alzheimer’s disease

- pathogenesis. In addition, besides Alzheimer’s disease, a number of other amyloid
discases involve formation, deposition, accumulation and persistence of Ap fibrils,
‘ including Down’s syndrome, disorders involving congophilic angiopathy, such as but
not limited to, hereditary cerebral hemorrhage of the Dutch typs, inclusion body

myositosis, dementia pugilistica, cerebral B-amyloid angiopathy, dementia associated



‘with progressive supranuclear palsy, dementia associated with cortical

basal degeneration and mild cognitive impairment. Parkinson's disease
is‘another human disorder characterized by the formation, deposition,
accumulation and/or persistence of abnormal fibrillar protein deposits that
5demonstrate many of the characteristics of amyloid. In Parkinson's
disease, an accumulation of cytoplasmic Lewy bodies consisting of
filaments of asynuclein/NAC (non-AP component) are believed important
in the pathogenesis and as therapeutic targets. New agents or
compounds able to inhibit a-synuclein and/or NAC formatjon dePosition,
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30patient usually dies within 3 to 10 years from disease onset. The
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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 (JAPP). 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
“systermic” amyloid diseases, there is currently no cure or effective treatment, and the

patient nsually dies within 3 to 10 years from disease onset,
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5associated with Alzheimer's disease, Down's syndrome, hereditary
cerebral hemorrhage with amyloidosis of the Dutch type, dementia
pugilistica, inclusion body myositosis (Askanas et al, Ann. NeuroL
43:521-560, 1993) and mild cognitive impairment (where the specific
amyloid is referred to as beta-amyloid protein or An), the amyloid
associated with chronic inflammation, various forms of malignancy and
10Familial Mediterranean Fever (where the specific amyloid is referred to
as AA amyloid or inflammation-associated amyloidosis), the amyloid
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specific ar(él‘y?oaﬁlr|]?'~:mr&e‘%lzlasreraés %% OsEhiS gﬁsiﬁg aﬁ%@ o8 St Regiwith
typerFpibBieisinnrere thevebecifciaditia pisstein Asiréfal didatosdsamylin
or lSﬁ&ﬁﬁéﬁvkﬂﬁxﬁﬂlm&ﬂﬁﬁ&@ﬁdﬁ%ﬁdlﬂg%&ﬁwlﬁtﬂc@ﬁé%ﬁ% WikhdRGse

priondis Anes ) e%llu hn%l’@ 1see te§] akpg jbutare Pgﬁ%d&{]ﬁlé?@?ﬁlé”d

Gerstmarua- §trauss er sy rome, Kuru an anlma

Spe@FECHRY NIt Albeireq diseass M mvainsoiymhdierditoitestetiated

withhengrtegeaqhie smoditdysisoand Dapaltdnnehsyademe:twheietheody

spedlis.amioiddseleien o asA2 19icpgabylin.auoh the arvioid
an ifi4 ﬁn%?fou?ot ic

associated with senile cardiac amylordosis

PolyREHFEEat RyIaRHEranrifie gewinid dysfisied orebeiearwiaid praisisthyrdiin
or pieatiyilsiihyssaniith ersimitoid-astoirieshwiiepdasine Himassueh as
medullan Sl ERAMA0 FINE: ([l ﬁcz : t'%%ﬁ%%ﬁ@'z% amyleid 5 Leferred

to as varjants of procalcitonin). In addition, the“a-synuclein roteln which

forrﬁ?%%ﬂ@ﬂﬁﬁ’%ﬁ?%‘f@'ﬁﬂc@@éﬁ’é @@&%ﬂ@%ﬂ%ﬁﬁ%’ﬁﬁéw@
(specitiktaiydonsen P atedbtetitdgmypkoid (ilittathe gporitamiddaung esdaart

of Lgwy t With Par
bod@@?ﬁﬁfffm%%%%ﬂ%ﬁ?%%ﬁ&%oi‘é@%@ésvanﬁ%%e

Spr é‘%’fﬁ‘f‘ﬁ)’%"éﬁés Fg1in %ﬂawew@e%w PRRSFSE AN R
Neurotlad ss881idted with 98; Spil kistast ahelldRup CrdvatklddaichbSease,

UBRsR2iBA0 bk {hor %%%ﬁmﬁg ahel ala NeHEe §9§aﬂr§€&}%§egﬁ§3§;%§!ﬁ%%?f oid
mulnple fﬁ%s ste atro h (Wakabayashi et al,”Acta Neuropath

TR ke B%ﬁ‘i‘é%wﬁh&”’fﬁéeffé\%?"ﬁélﬂﬂs‘s
variadtcamal Eh@ﬁiﬁ'ﬁérmm pacjssesylofithisfisalosuse,

Patr@nﬁmgﬁﬁ%%yﬁm e afama&%@&k%ﬁles\éﬁif;r%@g&ms mé?g

pa ients wi is dis an ioflavin p05| ive,
r(1htl§ Sy p‘r(fe %%h%?ﬂutr%’efgy %c%gé%ﬁgeeff LEBHAK S,
is W%&%ﬁ%%@%@%&%@ﬁéﬁm@ém%%he‘dﬂam@tenmmwan
ammmimmsecmwﬁfm@@ﬁmmpéew@eaﬁaM&&h@:@@é@@
assy %gy\%ggv&tg ronic, 'nfﬁmﬁ%ﬂo varlous(:lfé)lxgms of m?1 c% nc and

fam dite ranean er |e v-1a %ﬁc}lor in mma Ion- assomated

amPIBiEs (@eﬂe@ﬁ%@@%eﬁ amﬂf‘hlﬁh@mﬁ TRSitB8-Gpecil7tninsantdi et
al, hcteacPainy IphiRAA2Epbad), i0finMepstaeT Bt bbARGRYR BhddS,
19 Gaudle RS RIdNeY: Bl R0-BL0;983y 1R8LL @nd theamyloid ..
Neurologie, M. Lewandowski, ed., Springer, Berlin pp. 920-933, 1912; Pollanen et al,
J. Neuropath. Exp. Neurol. 52:183-191, 1993; Spiltantini et al, Proc. Natl. Acad. Sci.
US4 95:6469-6473, 1998; Arai et al, Neurosci. Lett. 259:83-86, 1999), multiple
system atrophy (Wakabayashi et al, 4cta Neuropath. 96:445-452, 1998), dementia
with Lewy bodies, and the Lewy body variant of Alzheimer’s discase. For purposes
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10associated with multiple myeloma and other B-cell dyscrasias (i.e- AL~

amyloid) (Harada etal., J. Histochem. Cytochem. 19:1-15, 1971), as
examples, are known to involve amyloid deposition in a variety of different
organs and tissues generally lying outside the central nervous system.
Amyloid deposition in these diseases may occur, for example, in liver,
heart, spleen, gastrointestinal tract, kidney, skin, and/or lungs 15(Johnson
eta!, N. Engl. J. Med. 321:513-518,1989). For most of these amyloidoses,
there is no apparent cure or effective treatment and the consequences of
amyloid deposition_can be detrimental to the patient, For example
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Tawara et al, J. Lab. Clin, Med. 98:811-822, 1989). 5Alzheimer's disease
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disgag@erhans 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
az-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. 38:385-390, 1986};
the prealbumin/transthyretin amyloid observed in the hearts of patients with senile
cardiac amyloid; and the prealbumin/transthyretin amyloid observed in peripheral



15Alzheimer’s disease is characterized by the deposition and
accumulation of a 39-43 amino acid peptide termed the beta-amyloid
protein, AP or 13/A4 (Gleaner and Wong, Biochem. Biophys. Res. Comm.
120:885-890, 1984; Masters et al., Proc. Natl, Acad. Set USA
82:4245-4249, 1985; Husby et aL, Bull. WHO 71:105-108, 1993). AP is
derived by protease cleavage from larger precursor proteins termed
P-amyloid 20precursor 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.,
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the presence of “plagues” 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



in the pathogenesis of Alzheimer's disease comes from genetic studies. Tt
was discovered that the production of AP can result from mutations in the

" gene encoding, 25its precursor, fl-amyloid precursor protein (Van
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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-arnyloid 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
30disease. Four reported disease-causing mutations have been
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newronal dysfunction (Flood et al., Proc, Natl dcad. Sei. US4 88:3363-3366, 1991;
Br. Res. $63:271-276, 1994). i
Probably, the most convincing evidence that AP amyloid is directly involved
in the pathogenesis of Alzheimer’s discase 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 Broeckboven et al., Science
248:1120-1122, 1990; Murrell et al., Science 234:97-99, 1991; Haass et al., Nature
Med. 1:1291-1296, 1995}, The identification of mutations in the beta-amyloid
precursor protein gene that cause early onget familial Alzheimer’s disease is the
strongest argument that amyleid 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 diseage (reviewed



vitro studies may have relevance for Parkinson's disease pathogenesis.
Alphasynuclein aggregation and fibril formation fulfills of the criteria of a
nucleation-dependent polymerization process (Wood et al., J. Blot Chem.
274:19509-19512, 251999). In this regard a-synuclein fibril formation
resembles that of Alzheimer's 0- amylaid protein (AP) fibrils
Alpha-synuclein recombinant protein, and non-AP component (known as
NAC), which is a 35-amino acid peptide fragment of asynuclein, both have
the ability to form fibriLs when incubated at 37C, and are positive with
amyloid stains such as Congo red (demonstrating a red/green o
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neuroi& Pibteins composed of a-, [3-, and y-synucleins, of which only
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nenrodegenerative diseases. The common involvement of'a-synutlein‘in a
spe by s sadis e patned ihat srseniaat erEmle i rrnirdrgd
bodfesn frulfipheisystcitriiQphygndad) eviawieadyvasiastafisgheimer's
diseaagias BdpAhie.c Assllicalan abihras:disgasspdnernine
umbrella term of "synucleinopathies”. Parkinson's disease a-synuclein

20 fiborifd ke 8 Ry AXBHIN ST RRPAHHEY ot dadesonis diarrsiits &
predomikantlyi@ipleatedeshedistgpeiaton Phersipdencompmgnils fatind to
I A SIeRasR AL APAIRIN L OIalIRg. 816 2150, Aalicpated
to be effective in the inhjbition_of a-synuclein/NAC fibril formation, as
25OV RSP L R e R e B BRC
therstordalas seayzation porase{esiferaRat dndoiisndigeasesandastiter

25 Synugiginaraiias:do.-addiion MBhavndeiicatas Adharapauieats.

Alzheimer'o disease, type 2 djabetes, and other amyloid disorders,
DisEoVEry e A PR OIS BELRs S Boteh il

component (known as NAC), which is a 35-amino acid peptide fragment of o~

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

36 birefringence when viewed under polarized light) and Thioflavin S (demonstrating
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30therapeutics to arrest amyloid formation, deposition, accumulation T

and/or persistence that occurs in Alzheimer's disease, Parkinson's
disease, type Il diabetes, and other amyloidoses are desperately sought.
SUMMARY In a first aspect, here is provided a compound selected from:
R3 -1"NR2R4 or a pharmaceutically acceptable salt thereof, wherein M
is S(0)2, IR' is alkyl, and R', R2. R8 and R4 are each independently
selected from OH, -NR8C(=0)R6 and -NR7S(02)R8, wherein 128 and R7
are each independently hydrogen or alkyl, and R6 and R8 are alkyl. In
a second aspect, there is provided a pharmaceutical compaosition

corrSiTHRERtsR HogeiAed’aEbFes Rt R A% &t a2l
acceptableexeiplett. US4 Bealttird axpectsthere is provided an article of

manufactye. compising.packAging, malsrisk-hecompowad as.defined

above, or a pharmaceutically acceptable salt thereof, contained within

pacRading rateti cihichH il Gl e rES AT TRV AR 2ssociated
ameligatiombicorndogicehdseasyniiptoins. of lawnyl dictosis. Hasl SYHDEIEIR001;
diseﬂ%ﬁzﬁo@ﬂg ﬂiﬁ%,l MJB%&% ib‘%%‘?ﬁ%{ﬁ%@ﬁ? uid Qfe of synucleing

pharmaceutically acceptable salt thereof is used for treatment, prevention

or afEBRETTER SREGY SRS SIRL Bt S AVIBIGSR AP sashRte
disemdés amyloithdsfoasthradpebahErmisprol idedonssBaghothgcally,
co ”l@ﬂh&i@n%ﬁ%ﬁ&%%@&%’%f EH&B@H@H! QﬁL%% ma{éggmgmnﬁg;kthe

per IEIEHEE SN i TSSO NGRS CUEAr e el
the plemporindlidsdeiven labovalisrysrdidanernsdisscliedivieiseisr the
treaispanbiempievenien ah{engaliQocieRapitian;e e Walieplilated the
p T e
for fedirhefitoPpRiventosarorEmElisratHce Rt In SHeE{nmAdo S of an
amyRigitisease ahaRR ueiBnopalhydeia MMt iPrevidee befeitiare
compounds and PhasmAceUlcal comROR NS RN S nctein pathology

and neurodegenerative diseases. The common involvement of a-synuclein in a

spectrum of diseases such as Parkinson’s disease, dementia with Lewy bodies,

multiple system atrophy and the Lewy body variant of Alzheimer’s disease has led to

the classification of these discases under the umbrella term of “synucleinopathies™.

Parkinson’s disease g~synuciein fibrils, like the Af fibrils of Alzheimer’s

disease, also consist of a predominantly B-pleated sheet structure. Therefore,

compounds found to inhibit Alzheimer’s disease AB amyloid fibril formation are also

anticipated to be effective in the inhibition of a-synuclein/NAC fibril formation, as

shown from Examples provided herein. Thess 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 persisience



compounds having formula: F,4 or a pharmaceutically acceptable
derivative thereof, where R is selected from a 1) CONR' and 2) Ci-Cm
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 gptionally replaced by NR!, 0, o Fﬁ“ lor2

oo A R GO, AP CFORA  STEo b A RSO

amylolipeoscy dvepasdiehysgrdup; and (d) 1 or 2 methylene groups are optionally

sumNEeRkaced by a cycloallcyl or heterocyclyl group that is optionally substituted
with one or more substiments selected from lower alkyl, NR', O, or S; R."is
11, pledd Rraeylnd2 2 pR3 asd Réapeerckiindepgosently selected as
follows: i)RI, R2, R3 and R4 are each independently selected from OH,
-NR5C(==0)R6, and - NR7S(02)3RS wherein R5 and R7 are each
independently hy@lroge fituted quunsubstltute% alkyLﬁuQsHﬁited or
unsubj%tltuted ary!Iw su stltut 2d or onsubstnﬁutgd aralkyl, su stltud dor
unsubsfityted-heteraarylsubstituted or un ﬁbsﬁme@rhete yibs
substitutdd o/;;unsul@sﬂtuted heterocyclyl or S}Q?’)}Jted ar unsubstituted
heterd&%ly lkyl; and R6 and R8 are eaclkindependently substituted or
unsubﬂtltuted alkoxy, substituted or onsubstituted aralkoxy, substituted or
unsubstittited alkyl, substituted or msubsﬂg heteroaryl, substituted or
ursubstituted heterocyclyl, substituted or uns b\ﬁtuted Aryl or -NRORI

wheregl R9 and Rl are each Mdependently ydkgeﬂwlkﬂfwll&)‘@ryl
he&eréawfhete ﬁeterocyclyl With the proviso that af/ least one
of RI, R2, R3 and R4 is jot OH; Rl and R2 an‘dionyf-'?s?@ad R4

together are NH- CNTNW NH-S(02);NR-, -CH2-C(=-0)--NH- g
-CH2-S(02)-NH and together with the carbon atoms on which thgy are
substituted form a 5 membered heterocyclic ring and the others of RI, R2,
R3 and R4 are each independently selected as in i); or 5at least one of Rl,
R2, R3 and Rd is -NH-C1V-C12.1)-, or -NH-S(02)CRORd- 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 RI, R2, R3 and R4 are each independently selected
as in i) or ii); and 10wherein the rings A and B are substituted with one or
more substitutents selected from electron withdrawing groups including,

ora p}ﬁ%mméﬁ%dé&éﬁﬂwwﬁyﬁ'@%fj MR NH3S RO %ﬂ@%ﬁﬁﬂ(ﬁ{ R* R and

haloallcyl.  In one embodiment, Rl ta RI, Ra,HP, Rd and Rd

* are gagly siirRREIgcoOR SRS SRR S phs FHCOLE &H%/&ﬁ%?&ﬁ%g‘@a?rem R’ and

R’ are BEORRKlIES-BUSR RS iR ilahility], hapirrmadokineties] blood-brain barrier

penetration, optimized metabolism, and

In a second aspect, there is provided a pharmaceutical composition comprising the
compound as defined above, and a pharmaceutically acceptable excipient.

In a third aspect, there is provided an article of manufacture, comprising
packaging material, the compound as defined above, or a pharmaceutically acceptable
salt thereof, contained within packaging material, which is used 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 salt thereof 1s used
for treatment, prevention or amelioration of one or more symptoms of amyloidosis and

synuclein diseases.



enhanced efficacy for treatment of amyloid diseases and

synucleinopathies.  Also provided are any pharmaceutically-acceptable

derivatives, including salts, esters, enol ethers or esters, acetals, ketals,

orthoesters, hemiacetals, hemiketals, solvates, hydrates or prodrugs of

the compounds Pharmaceutically-acceptable salts, 20include, but are not

|imiteﬁx@f@m}ﬂ§s§aﬁsﬂﬁb€ﬁ asobifcdahdimitast taeNdpound as defined above for

ciibenzylethylene |am|n hI rop a|n chollne amm
pl&%%anola%ue a(gda n}% roxya?lg amine regt ﬂf}%}]gglg%%aé{mn deposition,
awumemmlmamw@eméeémylﬂ@eﬁﬁyﬂbhenethylam|ne

1- %arﬁ% %ﬁﬁg’*ﬂ.%&){%@%@ ‘Q@@dédhﬂﬂéalkglmiﬂélmﬁ%égl% Qﬁi&ﬁﬂ@m%ve for

and other alkylarnjnes, piperazine roxymethypamipnomethan
BB AR SR CLh L& B FST O SO Chde B A eposicon
acochiuiaiatkal gastttamstal splts; istichtagsbut not limited to barium, calcium

and Mg Esl N, UANALEN MR el SHEN AmOULAGKIMIEIdOFDE ARTe for

other met such as but not limited to sodium hydrogen phosphate
plgﬁwf@amam%g%ﬁ% ferieeatats ih elURIFG PBGE SRR TG o more

syminerat acidsaaycidad eutaatdimieddadpadiodhloridemand 30sulfates,
salts of organic acids, such as but not limited to acetates, lactates,
mala?é’é“‘iﬁjrﬁﬁﬁé%a@ﬁ%?ég%@@m%ﬂéﬁﬂ%ﬁ?@?“ﬁf}ﬁ?ﬁﬁ‘@g‘a}\‘?ﬁ}%rates

ca@ddnpsateSormuldP harmaceutical formulations for administration by an

F{approrlate route and mean& contﬁmlng effectlv%concentratlor;qs of one or

tals:

QFt : 3 : € OF
Rthe compounds that dellver am(‘i’ﬁn?s effective for the treatment of amyI0|d
diseases, are also provided.  The formulations are compositions

Q%E%Jafuéﬁi}%h%géﬂ%&%eﬁ% gesited foute angddnelugs,solytions,
ensions, emulsjons, tablets, dlsperS|bIe tablets, pill sules

CBB@? b%%’@\ﬂﬁ%@%ﬁ%éﬂ%ﬁ‘ 4488 % g ?o?ﬁ?g ions,

isackascisiktferengsahdiyd respiatble/dediy€ry | palchesifgctransdermal

mEaIEREARNE AR HiARe e The.compestionsahienld be suitable
for oral adminjstration, parentera admlnlstratlwb n;#ectlon i Iludlng

gg%cﬁfﬂﬂ%@ﬁ% &ﬁ?&?ﬂ%f’%&?&% ﬁur?ijec% le aqueous
2 memmpmﬁumpm ao¢ eriersiomsiizasd dementisadkmivisheitioryelceotiictidelected

tesi aMetieds e g sHebremRRMALS ARG:EIRR ASHIPAEOINR',

dlsruptlng disaggregating and causing removal, reduction or clearance of
Athyloid or synuclein fibrils are provided thereby providing new treatments
for aMdicklisearswsland synucleinopathies.

R', R%, B® and R* are each independently selected as follows:

i) R',R%, R’ and R* are cach independently selected from OH,
NR3C=0)RS, and -NR'S(O)R?, wherein R” and R” are each independently
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted aryl,
substituted or unsubstitated aralkyl, substituted or unsubstituted heteroaryl, substituted
or unsubstituted heteroaralkyl, substituted or unsubstituted heterocyciyl or substituted
or unsubstituted heterocyclylalkyl; and R and R® are each independentiy substituted
or unsubstituted alkoxy, substitoted or unsubstituted aralkoxy, substituted or
unsubstitaied alkyl, substituted or unsubstituted heteroaryl, substituted or ‘
unsubstitated heterocyclyl, substituted or unsubstituted aryl or ~NR°R'* where R’ and
R are each independently hydrogen, alkyl, aralkyls_aryi, heteroaryl, heteroaralkyl or
heterocyclyl, with the proviso that at least one of R', R, R® and R* is not OH,

Ga



Also provided are methods for treatment, prevention or amelioration of
one or 20more 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 arnyloid protein selected from AP amyloid, AA amyloid, AL amyloid,
LAPP.amyloid, PrP amyloid, a2-microglobulin amyloid, transthyretin,
prealbumin, and procalcitonin. 25Methods for treatment of amyloid
diseases, include, but are not limited to Alzheimer's disease, Down's

syndrome, dementia pupilistic; multiple system atrophy, inclusion body
myositosis, heretlitary BerebRalhém &/ rbridt tatihsnmtoiBsisoPiEtbutch

gypezdﬂ@m_ nRick @ fﬁ&%ﬁw e PR ,&ec?%@tﬁzﬁmlﬁi@t@@@h@pﬁm&' e

ementia associat ith cortical basal degeperation, the arayloidosis

oo PR TS A PG B AT R e oRg g
amyfbroesiss of RidtigRaaed Rirfeeraghinatndentdr ralsetad a5 évr othe

samyloidosis of mgitiplesnyelemaaraikB Lalhadyssrasiagghe-amyloidosis

of the pri j S, Creutzfeldt-Jakob disease, Gerstmanp-Straussler
LS i SR S e e R e
syndrsrice. sbRitepoRaeubsisHsids s crshsitarEsbid etisasdsiaadopathy,
and tisgramyloidonig assoeiadess witl! ridrtimERiumRessh Milgeraeaided are
mettgggae@r tres t@ﬁg%ﬂgrevention or amelioration of one or more
symptoms of synuc Sin diseases or synucleinopathies. In one |

1¢ embodimetitesi tha st ds rthb o pHavE fat orr o1 S1RTRERESHIRIRRES
formaliond ihibiot-@r exttasyn poleinid R Gdibiligro titit-dna latocause

disagsemply, diseien e/ disaqarsapipnof preformed
a-synuclein/NAC fibrils an pt-%%uclelqlNAC- 10associated protein

deposits. EAMEGEIEREHSRs R Iude, uf A RotTARRIRERIS I SIS

disgqﬁﬁﬁm@ﬁﬁé?&h&hﬁg&ﬁ@’ﬁibﬁﬁ@q@mﬂhﬂmﬁ%@%&%y body
15 VarigLof Alzheimens diseast.Aerpaitia it ko Pedisssayiine

system atrophy, and the Parkinsonism-dementia complex of Guam.

, h
DE TAIEIEPS SESBHP TSRS A BRI U eSS BBt Stherwise,
all technicalsapcheidi@intiti etepinsusaditsiysinchpade heisaine. mekdimgsassis

Fonm&@!)%férgﬁéé@ﬁ%ﬂ%, QEtkﬁaﬁf ﬂﬁ!&?%@ﬁ%x%#@f%@t&ﬁ,}ﬂ%ﬂt this J :
Invention ongs. pa ents pp Ications, 1U IShed a Icatio a
oth PP CAHERE 358 AR e PR HERS, & IR P MR sRg Eh
20 eveinncthdg but are not limited to, amine salts, such as but not Limited to NJN'-

dibenzyiethylenediamine, chioroprocaine, choline, ammonia, diethanolamine and

other hydroxyalkylamines, ethylenediamine, N-methylglucamine, procaine, N-
benzylphenethylamine, 1wpaxa-chloiobenzyl-z-pyrroﬁdin- “yimethylbenzimidazole,
diethylamine and other alkylamines, piperazine, tris(hydroxymethylaminomethane,
25 - - alkali metal salts, such as but not limited to lithfum, potassivm and sodium, alkali
earth metal salts, such as but not limited to barium, calcium and magnesium, transition
metal salts, such as but not limited 0 zinc and other metal salis, such as but not
limited to sedivm hydrogen phosphate and disodium phosphate, and also including,
but not limited to, salts of mineral acids, such as but not limited to hydrochiorides and
38 sulfates, salts of organic acids, such as but not limited to acetates, lactates, malates,

tartrates, citrates, ascorbates, succinates, butyrates, valerates and fomarates,

16



1

20there are a plurality of definitions for a term herein, those in this section
prevail unless 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 25amyloid, AA amyloid,
AL amyloid, TAP? amyloid, PrP amyloid, a2-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 hePh&HESRERifrargtiond deisdstities Diotcly arpepiismantRiakd
With carlingt psal degencrator. e S o o oo D PSR
wi ratio e.amyloidosig of type 2 diabetes, the
e T R R
Famiff$F i Aehtes Keidlarprtkassiersrhsmimngloiv beiiksiaiy siphesiyelomaand
5B-celhasprasias thepmyloiiosis el thepiiosmissass ssGradizieldt-Jakob

disemlg@@mgfg[go%%@&ﬁyndrome, lcum, scrapie, the amyloidosis

associated with carpal tunhel syndrome, senile cardiac amyloidosis,
familial amyT5icoTR HRAYHEE SRS osafbe Rnpiitiosi adyoointesiwith
endotritendmarge solubisnsseshheiain RyauE Qi s aRsesihRl mblets, pills,
"SynugleinenRIies ALeHISeasEs: ciated with, the formation,

RRAD &5 ivag sfustamed re]%afz%{‘ﬁ]nmlx%agﬁﬁ,i ﬁa;OE)(ﬂf

ition, synuclein fibrils,

Gdep%s %ggumulatlon or persistence 0
not IHIEe 16" SRS fArbeT: Retries dhs eaasdsrmelldeltvenand rasrasbémited

to ParkibiomyiTbasenfasiitiad Rarldns enisiiseasel dewyshady, Jiseass
Lothaskanarindyyaiant oleasliadlissane dementa wih Lewy
bOd'x%%a@eﬁ'{l;% le system ajrophy, and the Par chsonism-dementia complex

of GUam. - B GEHENE PRIt N sfBeRarom g SrRsdrrmal
accuiTsRisisiatbethersikteniaeutdsamyloid fibrils, filaments, inclusions,

15 deposits, agwedk @ﬁn@’ﬁéﬁl@ﬁmuﬁQ?/zﬁtél\gﬁﬁo%%énﬁ%%{?%gg?dlor NAC
nhibitio _

fibril ;ilameQJth, inclusions, deposits or 15the like. ]
fibrillogenesis e Scr%a‘t%“fﬁéeﬁﬁfﬁ’ﬁiiﬁ?ﬁ?ﬁ%?rﬁ&%ﬂﬁ‘?%fﬁw%w synuclein
acciibrilfmpreiiénd thowtsisteidmpioutheamaytoict filasisiOtisaRsciin
fibrikyikelcapasiiss, ' '

Also provided are methods for treatment, prevention or amelioration of one or

20 more symptoms of amyloid diseases or amyloidoses, including but not Hmited to

25

30

diseases associated with the formation, deposition, accurnulation, or persistence of
arnyloid fibrils, for example, the fibrils of an amyloid protein selected from AP
amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyloid, op-microglobulin
amyloid, transthyretin, prealburnin, and procalcitonin,

Methods for treatment of amyloid diseases, include, but are pot 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-amayloid angiopathy,
dementia associated with cortical basal degeneration, the amyloidosis of type 2
diabetes, the amylﬂidosi_s of chronic inflammation, the amyloidosis of malignancy and
Familial Mediterranean Fever, the amyloidosis of multiple myeloma and B-cell

11




"Disruption of fibrils or fibrillogenesis" refers to the disruption of
pre-formed 20amyloid or synuclein fibrils, that usually exist in a
pre-dominant O-pleated sheet secondary structure. Such 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 fiuorometry, Congo red binding, SDSPAGE/Westem blotting,
as demonstrated by the Examples presented in this 25application.
"Mammal" includes both humans and non-human mammals, such as
companion animals (cats, dogs, and the like), laboratory animals (such as
mice SY&sighifie ampigylosis aftthe mke) dsrastarfrraimmiddaeadiecaiorses,
sheepegoais-sywnseaRddoadikel o asgically.accRpiatiieh carpal
excipient, ns_an excipient that is conventignall ful in_preparing a
oharie HER %%ﬁ?ﬁ%ﬁ%ﬂ?ﬁa%hﬁﬁ%ggﬁsé%ﬁf;ﬁ%g@*ﬁ?ﬁ%f i

desirdis de sy pidatit asasiasd mHbematird wedEptable for veterinary use or
sfor human phapne@ed icahetbalsSoiaheaxetd) erifimay o ensalith it id one or

Semi%%ﬂ?sﬁpt%‘h% SRRSA ALACIORQ)GOMRGSHAN. HASEUMSoBiment, the

“therapeutically effective amount” means the amount that, when

- admirbefe L s arsEst SrENTREY RS b B e SEEb ISP to
affe(ﬂ_}ﬁmi_deéip&dﬁﬂﬁ'ggﬁﬁzﬁt treAdnent cﬁiﬁ@ﬁ@ﬁﬁ@[ﬁﬁh@}?ﬁi@ﬁﬂlﬂot
ame jaration. ol e AiSRASE, SmilRiARAISAIN SIGEING ANIBNRE O &

"therapeutically effective dosage" in certain embodiments inhibits,

B edy wg?’ﬁt@mﬁ’fﬁ?‘di@%%@% rﬁ%?%?&?ﬁeﬁwgw&a%ﬁ ArsiBeh it ifon,
depdsitiorspas disaasd Ao s itbimpersidienceLovtitedisiipravghtd ovy body
10amgliorales ARG.0F BRES S HIRIRM SR R A5 6a%6: dranoR Gt hese

conditigns, such as an amyloid disease or a synucleinopathy, in a

mea &t 4151 BB U S BRR SR at least 20%, in other
embBHTHAShED PBI(EIEEAIO%, in other embodiment by at least 60%, and
15in still othepgpypegiment by at least 80%, relative to an untreated subject.

Effective unts of a compou rovided herein or 15compositio
oo for T ARRE P A DA BA AR AR ST 40 BBELI 600
mg/Kg sfisousaeing ghis sbrireosivbjedysiagd Buets abohdearabioll it adsbiet 100

- MY/K@heiRNd AR BB AN AR HO, IRrsbrudt LERraeAK aday.
A broad range of disclosed cogg%o%[t}tnrnndos es are &el'igved to tf) both

safe Ahdenecve: The ERR st Sainer r%ﬁél%;lsgmceci)lmﬁ henfhelsev Btined

20 herdibprsers %glm"gg}g Atrefinitions for a ferm herein, those in this section prevail unless
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 Himited to the fibrils of an amyloid protein selected from AR
- 25 amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyleid, a-microglobulin
amyloid, transthyretin, prealbumin, and procalcifonin. Such diseases include, but are
pot limited to Alzheimer’s disease, Down’s syndrome, dementia pugilistica, multiple
system atrophy, inclusion body myositosis, hereditary cerebral hemorrhage with
amyloidosis of the Dufeh type, Nieman-Pick disease type C, cerebral p-amyloid

3¢ angiopathy, dementia associated with cortical basal degeneration, the amyloidosis of

type 2 diabetes, the amyloidosis of chronic inflammation, the amyloidosis of

1z
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20compounds, 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. 25Alternatively, 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

glycoal. Thus, the com ds and thejr physiologically solvents may be
formurstea 1o 5 r%n%?ﬁls@;@ Sﬁi%ry"}a‘fheﬁ%i%et%’h %? Sl o B e R
the U8k dhermoasebo rodtidngscditbp arontdiretsor Centafadriikidtiatan,
as egaimples- RGNS RarR RuR) AAC M IEA]k A6GE RaRIGIAINALYES
of a fugjrlg 0“&1% irécéud% garaléls estelrsaeno%ettleaés, enal.esters, acetals,
ketals, OrthOGSIArs, henAcataley Remiatar i SRMpdots Rapsu gty
prodisbaparidifostasodisidatiieendeantbdurectsiily prepared by those of
skil in thisariusmgkpossmmahasiedor syl ouagaion stisc
COMRPQUF roduced m administered to animals or humans without
o e b B e R
prodiere. iptidinga benrt imiohicceprasieis sbsiin Salalissasca fecivde ) imited
to, amitieisalts Paticisasdliag) imited oM diliensyethyeoediamine,
chl rocal I 1a, diethanolamine other,. .
e A B o b et Wi, ool
N be%(f%ﬁ ﬂ&ﬁxﬂ%ﬁfkﬁ g?ﬂunsonismdcmsntia complex of Guam.

1-para-chittibbibnzydsi2: pyeelidine Fyhnetidpbanainidazaleidiataydamine
and it Al e SrR iR AZ NG @Mk - .
1ou*.’§§%dmxym?'§%ynamr%amemga%%%% signs, deposity s well g synuclcin
limitEP R BT BERERIrR LA SOkt baieaf amprrisrairioRtsicBRRts ofs
but fetifmited to barium, calcium and magnesium; transition metal salts,
such as butRHiMieALiRZIG:APd.AheS mejalisalls, O
limited to sodium hydrogeﬁé%ﬁosphaate and dispdiurﬁnogﬁaggl&%%{f_ eﬁﬁétgﬁ’o
incl ARG, BUPHBE SISt St S A d Teler st Bt Hor
limitegiagithydrochlorides and sulfates; and salts of organic acids, such as

but not “mlﬁ?s‘iju&&ff?@ﬁ% @%ﬁ@éﬁ@@t?&e@ﬁ@@ﬁsﬁ%}?& pre-formed
ascot-tialgs suc mageas, butyrates, valerates and fumarates.
Pharmaceutican ae é&‘%b%fg*&%‘sﬁ’é’ AouEE BerareagAmiatet sy,
alkSpRANGRIATpCteney IS Usb dissaton dratteybohete poandiid kreyctagliadobrd
heteraryelylestar s:0fAcicit g oty e ARG RY AohliniteddQq by

20carboxylic,acids, ph horic acids, phos r&iénic ac(issi , sulfonjc acids,
suIf‘iflﬁz‘;;ﬁ:‘}%sc%:l %hgasdg%ctg%smc}g% st.lavg armacetticiy & c%ﬁ%ﬂgfég@ﬁbl ethers

incRtEESesre histtingits dvooehinpdthvabedifonmel arGaORNvhere R is
hydsegiesiqalkyl, alkenyl, allcynyl, aryl, heteroaryl, aralkyl, heteroarallcyl,
cycloallcvhgr heleragyohl Pharmaceicall, sccentable gnol siers
include, but are not limited to, derivatives of formula

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).

“Pharmacentically acceptable excipient” means an excipient that is

conventionally uscful in preparing a pharmaceutical composition that is generally
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25C=C(OC(0)R) where R is hydrogen, alkyl, alkenyl, allcynyl, aryl,
heteroaryl, aralkyl, heteroarallcyl, cycloallcyl 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.
30As 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. Treatment of a disease also includes preventing the

disease from accurring.in a subject that may be predisposed to,the
i o8 G e o R R e
(propiigiastcreativrdnamrimacrtieaise Svehelowing orafetlidglied.
develapments, i @deingorlickfram dhe sympioms.as side-effects of the 5
disease (including palliative treatment),, and relieving t isease (causing
regress_io_r?x oﬂiﬁ%‘(’]ﬁ%&%@ %ﬁig s by dtlrslerﬁlﬁ%?} of prgﬁg%n‘ﬁég]amyloid or
synaeieRisisildo onbiatienpisrtifivartienticremisybbciraeiopfise the
disciesied saponnétion e ipasmant obiid-opriiveiinpaidnent A
(MR, L3 szedivereln, amelgraln oLie STRIomS.Sl ARAIN Bl ain
disorder by Ogdpm_lnlstratlon of a particular cor%’pour_] or pharmaceutical
confpBSHiBIEfahds. siltes SHAY, dreeehipamyiid m Brvslip sy,
|aStWﬁ@ﬂ@ﬁﬂﬁ&ﬁmﬁmﬂi@h@%@sﬁG:i%fsdpwitkhts, or
adminishatanof ihe CONRARINAN: A5 NSELNSIER PR Ged DM Rns, such

component) is a 35-amino acid peptide fragment of a-synuclein, which like
a-sy iR ARG dsFsc A ey tec o mRP iy 1B RSB RO WhiE Pificubated at
37 Gyuatrditsepo Sitistdeast R0&iniyl oibkstaihsisush, &g £ agddedin other
(de@m;ﬁém?aa{%aé%%% RUSIIRE AL WMBsANMEVS A undeEaRl liaRd

light) and Thioflavin S (demonstrating positive flugrescence) (Hashimoto
et al°, BrERRELSPES SH1SE afif@!’r)%‘% OB AP BIEEIR TH K. Sat
U. ScAmnpBitid B2rdof 28614:808)t 4hhibaionabiNs0i@eficei fbpuidtiole,about
gep%fﬁiﬁm_ %F%HW?&%%@%@EQ?%@OQAQE 20R%k fd&@ﬂpﬁ) s%aﬁ:iwed to
e effectiye treatment for a numper Iseases Iinvalving. a- synuclein
suc S B e bR sEieet GRSk et N RS e
atrophge of disdossbebhevslfonalpragdry gty ke bevohipbidbtbae, anp ofieivivivo
adhministratﬁerﬂedﬁ mdﬁﬁﬁéﬁiim%%ﬁﬁﬁ)ﬁg?m@fe%%&éi%%@%%&ﬁ or
otherwise converted tq the lologica armaceutically or
e T T S AP B e AR
phaiterabantic ANgsaeskavoppsmidontin JHfieteainsbeniberefivbat
compakiadwit Heupgenesatest by metaheiedpiecesses. The prodrug may
be designgd to alter the metabolic stability ar the, transport characteristics
el o N R R L
to afitsFomBebemRhde s Yigr BRyraleFGH e YRttRcolutions.
knouiteagevelypifsiereatthg@mplex has poor solubility in aqueous solveats, then it

- may be formulated with & non-ionic surfactant such as Tween, or polyethylene glycol.

Thus, the compounds and their physiologically solvents may be fornmutated for
administration by inhalation or insufflation (either through the mouth or the nose) or
oral, buceal, parenteral, or rectal administration, as examples.

As used herein, pharmaceutically aceeptable derivatives of a compound

include salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals,

14



processes and drug metabolism in vivo, those of skill in this art, once a

pharmaceutically active compound is known, can design prodrugs of the
compound (see, e.g., Nogrady (1985) Medicinal Chemistry A Biochemical
Approach, Oxford University Press, New York, pages 388-392). Itis to
be understood that the compounds provided herein may contain chiral
centers. Such chiral centers may be of either the (R) or (S) configuration,
or may be a mixture thereof. Thus, the compounds provided herein may
be enantiomerically pure, or be stereocisomeric or diastereomeric mixtures.
In the case of amino acid residues, such residues may be of either the L-
or DS R ECBg BYARIR ToPRaTRaiy BRI g aivHE REIeY Regiendds is
genereiydd bvhese nhitkdibacifieerthemebidue isctheld rdQiaindeAsiissaon. The
hereiBmaaf oINSt Rl 10 AR F KR AR RSB
or of eit eﬁgthe D- or L-configuration. The designation "d" preceding an

aming S & SRgHAtE R Ry tg 8 rachve Prate Tparess Bhamaaerdsier

3 of thescantdhls seditinlhéedesignatioimiitit precacing@maminbuasid limited to
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designatigns, gmdlRinteier i adnkitiealing Lyand Daisamers.alhe:

amin%a iddrlt IS ﬁ%pe understood 15that the chiral centers of the
compouNnds B S RS e TR TYBT oY BT S A AR RTOROB=AE such,
one shaknthimethplaming |-recogiizebthat! doppinittiationlobtyddnpoi ki jts
(R) mmyj&@gyﬁalaﬂ&@@m&%ﬁggmdergo epimerization in vivo,
to a r%%pi trgti{g&lgflthe com ound][l%nl.its,ﬁ&I )%er. As used hiﬁ%‘g
substahtially-pure means sutficientty homog eS8 1 8hp fri9e of
readitfigatserbim mdradas alkdbrarthimeid! isglstarrliasrhaehbaged o
?nabﬁm' &mmﬁa@?ﬁiﬁm;&m&mrﬂays%%%&lzﬁiﬁg{mﬁt@ﬁéﬁm;
ig rformance liqui romatography and mass spectrometry
(M%'?‘ﬁ%%’%f S O e e A S Aoty
purdifirmpieshtre rsaiciasiudinsobreneblicied soatdlys o oxinkel shijsicath
1nda§hﬂln&ﬁmfﬂmm§&&;&ﬂtﬁm@f&ﬁwm?ﬁﬁmw@Mgﬁb&éﬁ@,&kﬁ@iﬁ&, of
the sNMethods for purification of the compounds 1o produce
b e B B R S R Pkt
art, FERS A5 and firsamien Bharesrspinaty avrapiahlsweive ingads, hvbsatire
of sterdioisahmerdkyl) suelyindtanacs:llxthespulificaiommighbingrease the
spegifi iV s used herein, alkyl. alicepyl and
alky%g%ﬁé\g%c%gﬁa&sﬁ?ﬁgﬁgggiﬁgﬁﬁ %%?1?{_% n r%drrlﬁ ?)43%1 %%a%}%%%r 1or
2 IR LIS SRS RABP O AL PRSBR i pridh: sifeminyacidinsBiiwin asils wrd
frorhoRotie 26idsa rPiomspinutiestyincempiabld imanth eRdniRite, b0l dotiathpds

andyal i ' . ai '
corcggggol té%;:i%%f)u?t%{gﬁ%ﬁ%né% (égr on%cer%%a?g% fﬂf%r%%r?wi’ 2 t% %g Q[»?z,
(o

carbors N BB RLOleRYAR Bety s riphe Ihamers e wira the
allcargbiebliomnelclisinino@e bt 6rSoer bmiits] in, deritaiti-enobietimiznts,

contelt SRy RiRB ANd Sy & XS RIRYY, Qﬁ@ﬂyﬁgﬁt‘?ﬂﬂ 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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and alicynyl groups herein include, but are not limited to, methyl, ethyl,
propyl, isopropyl, isobutyl, n-butyl, sec-butyl, tert-butyl, isopentyl,
neopentyl, tert-pentyl, isohexyl, allyl (propcnyl) and propargyl (propynyl).
As used herein, lower alkyl, lower alkenyl, and lower allcynyl refer to
carbon chains having from about 1 or about 102 carbons up to about 6
carbons. As used herein, "alk(en)(yn)yl" refers to an alkyl group containing
at least one double bond and at least one triple bond. As used herein,
"cycloallcyl" refers to a saturated mono- or multi- cyclic ring system, in
certain embodimgnts of 3 to 10 carbon atoms, in other embodiments of 3
0 6 LB A CoEy AN e R AR FOTEP (SRR h ot
multiey el ingradsystdriesith dissessatdeasiyoiticiudecsieisast aiédidouble
ologpomtpativonliasispusiop s fiiiiicit
may, in certain embodiments,. contain 3 to 10 carbon atom

o e TR e e COATEn o  Ensg e
atorAseassdiegerbagiapiatedtrssnentiih eftievisoirAieemss (eontaitiegrsins 10
carllmhkatﬁsslmﬂ mﬁmﬁuﬁfmaﬁft&@-mmf eyl eakkemiisg One
cycloalkynyl 20groups ma compgose one ring or.two or more ri
B B B e e B BUSer
fasHYEH CospityamgessmanyMsdrers to a cycloalkyl group containing at
least one deuhbleHannd andiatitast oneyiipiahend parddBuseaidberein,

"aryl'’. re ar ic n lic,ar lticyclic. gro taining.from 6
0 SRR BNl et & RUlDale SRR AR L

such S {gs B RESP ST SS tRURSEE T BRSRg o UFes et fifteardre sibbtsted
phetoydr anctiarduistisdisdiordubsfifitecmpaghithyl.  As used herein,

“heteroaryl; [elg65.10, 2RO RYGIIG PEANIHEYS!IC %g.m%ﬂshM§y§&@ m, in

certain embaodiments, of about 5 to about 15 members where one or
mor&ETEhe Eipaditeit che’s GhmRe dbits edhiinl Gstamyigidite
hetdétodtorhithanBois, A 78(% ment pitidvdhath aapbon sted ydihgsilihpoted
lim i@%sﬁiﬂiﬁg § %@g&&?ﬁ@ﬁﬁgéﬂ&% vHE DEHREPA YN BYBCnd

optionally fused to a benzene ring, Heteroaryl groups include, but are not
limitetESv R A IFRRISEHR wfﬁmﬁwﬁ%ﬁﬁgﬁﬁﬁhﬁm@ﬁﬁ AyAIT &rroly,
thiaZ#hAdisithi &4y Jedrar ally Frigokadofphdr iz ol 4| Fhbl 8- Birdd6, 1993).
'SOQbﬁﬁﬁii&YBffﬁ\ﬁ&@sﬁﬁi%fﬁﬁiéﬂj@Eﬁé@%ﬁ]ﬁé&ﬁﬁﬁ%ﬁ?@g@%@ﬁ%ﬁ@&r
multicyclic nan- ?t.ar%a%c #nr#s tsrtem, In.one engbod ent of 3 t? 10
meRTBeT S RS RS SRt S At R LR RFE O et Ao vine o
emBotitksinsehssEBkinean dissawohlereyddsotisprsranihnabiitiérsystem
embgsgliments, | to 3, of the atoms in the ring system is a heteroatom, that

is, an elerﬂsent gtlber.than carban, includin tﬁ)l{t not limited to .nit&ogen
uned hefcin r%;%’u%ls 4 COmIpe :% at, upon o1 310 a 1stratron, is
oxygen OI'HSU ur. In'embodiments Where thée yoatom(s IS(are
nitr&tERokEed Rt rerser RIS A YroersEas StREEFTRRoAHRY HIK Y |,
alkyibgaoaily neteraaekiaml eythchptamanabddve form of the compound. To
produce 2 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
muask side effects or foxicity, to improve the flavor of a drug or to alter other
characteristics or properties of a drug. By virtue of knowledge of pharmacodynamic

processes and drug nmietabolism 7 vivo, those of skill in this art, once a
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cycloalkyl, heterocyclyl, cycloalkylalkyl, heterocyclylalkyl, acyl, guanidino,
or the nitrogen may be quatenaized to fonn an ammonium group where
the substituents are selected as above. As used herein, "aralkyl"
refers to an alkyl group in which one of the hydrogen atoms of the alkyl is
replaced by an aryl group.  As used herein, "heteroaralkyl" refers to an
alkyl group in which one of the hydrogen atoms of the alkyl is replaced by
a heteroaryl group. As used herein, "halo", "halogen" or "halide" refers to
F, Cl, Bror I. As used herein, pseudohalides or pseudohalo groups are

groups that behave 20substantially similar tg halides, Such compound
o DR AT LGN BB S SR RGP

halides. Facekntilid88Sinhdie:d Gharismot |Rritberiosicymride’. Spderdte,
thiogyanaley srRiINesyanatesdsfiuRromethoxy, and azide.  As used
herein, "haloalkyl" refers to an alkyl group, in which one or more aqf the
S 750 S i B S S R
not kmtesd S6tchirabrenttetingy baftdoitbendshiemdbotvoievRifimopo s be As
useehareiterdddl oRNOWE JafBEedes BREvidedwhish Raisna halealkyiGiouprds
used herein, 'sulfmyl”" qr "thionyl", refers to -5(0)-. As used herejn, .
oIS R EO TRRS R et e are et
-S(Oyzbrendiersaey e rdii e dkp dxyr Refers. (dhe ervammtiediealateid)o-.
30As:tisgfizhefietuciaminneaiDamaire fervienedDipibiBed the ASidiRAElthe L
herein "a}}kﬂgwﬁnp rhonyl’ refers to. :C (%iN R in which R is.alkyl,
oo oo e e (BSIS bE Santil  Aae
-C(OFRARAR i7F GHSiEN 19 Bt Reapdeaptivin depdassaing atkyrersding g
lowamalkykid dasigaatmide’, rfarsiter gionpacf daemu aheNRGRIR dNivwhich
R a3 ate sAchdadeRendanlicalovl AGHANG BNELAY. o ABgised
herein, "arylallc Ian%%%caﬁbon}g "refer to%%Q)NRR#m%#bgﬁe oféée
andrPf"‘i%t%\NEq?%%ﬁl?ﬁ 15 fo\iRe Bripprasient s prEAcdnd thie BERABFROANd
R’ ighatkiy, diciudine ofbe edkadounds proA&dibaditner®inndergo epimerization
“aryJARIRogLhAN ke AR 1 e QW R ADMDIGR Ry 8R4 0iNGIKding
lower aryl, such as phenyl. .
. compound in its {R) form is equivalent, for compounds that undergo epimerization in
vivo, to administration of the compound in its (S) form.
As used herein, substantially pure means sufficiently homogeneous io 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 skiil in the art. A
substantially éhemicaily pure compound may, however, be a mixture of sterecisomers.
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.
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As used herein, "hydroxycarbonyl!" refers to -COOH.  As used herein,
"alkoxycarbonyl" refers to -C(0)OR in which R is alkyl, including lower
alkyl. - - As used herein, "aryloxycarbonyl" refers to -C(0)OR in which
R is.aryl, 15including lower aryl, such as phenyl.  As used herein,
"alkoxy" and "alkylthio" refer to RO- and RS-, in which R is alkyl, including
lower alkyl.  As used herein, "aryloxy" and "arylthio" refer to RO- and
RS-, in which R is aryl, including lower aryl, such as phenyl. 20As used
herein, "alkylene refers to a straight, branched or cyclic, in certain

embo straight or branched, divalent aliphatic hydrocarbon grou
e AT A e e

emb@dhhémd&avﬂﬂjkﬁw?rar&mlﬁa@arﬁo’his lincarforth ér @riddodireinpents,
alky&@m@:mw@&m%adlcm@zw%g dmys Q@fﬁﬂti%}aﬂw}%ﬁgegxemﬁ

the alkylene grou or mo e ox u ud| ag
s(=6 g%%lﬁ%s Brety ﬂgttéjé’ §P¢ Sg % %yﬁ o%ss()fl(r?éf)uq ing

-NReagifes, mm@mpmmmh@ hm@@ﬁ%hm@tﬁem@m@f@ aikeylt

aryllﬁﬁlfaﬂ@dyi@&@%@aéwm@éﬁﬁgaﬁa{gé 26t GRRe wnfe@ﬁ é&%I l@gbpgr,yl

ara etero teroara Y.or NYY where Y IS ro

alky sggrylf %’1e egFl Ih?l c’loa{"lll(":‘}{r"’1 tﬁte?e?gtlﬁgi}y t}S\III?;?I{J&’net}éifoeu g%%ql’ude
but &pEeRY it @@mﬂyﬁ@m&nww@mwﬂ)etﬁymf@@ﬂzwza}kyi
Propylengiéd k12 )ewsrefayl esrediom o Gl Onimnsoat hylenedioxyut
(-0 =), T e, rggr"L%\év allg ene" e e grou
hav%ng %%% %pécérggr%s% Inbcertaln L(1-:-Sm S %eﬁigs{ezgﬁgne g?glj%s aa[fﬁgyllower

alkys&He °%Wﬁ@tﬁk§|%ﬁfqet@8d@&%#%ﬁf§@h bandised herein,
"azaalkylenaitdefersip = (CQRRMN: NRECRR) turmddetiend-an chilkiatgctiachy

ind%p&&%%ﬂ @mﬁ a;x&s&%&m% o AU NEE %h%%%&%}%ﬁg Jefers

to 5-(CR -, where n and m are each In

|nteaa?fh%m%czrclﬁ\@iﬁg@ﬂf’e‘f&ﬂ?ﬂ%ﬁam&ﬂ%@@?@T@Féﬂr&ﬁcyc ¢ ring
-(CRRpmSUL REpp HyeGRIRY e 3( =AYt (GRIRYKe batdland at least one triple bond.
“(CRRGRUEN 2R B sticym¥y %?JSPE' &&E&iﬁéﬁﬁb&ﬁ%&?@%@ﬁ%% 10

integer from 0 to_ 4. As used Rerein, "allcenylene” refers to'a stralg
br aﬁgﬁ%&%%@ qyf;{?ﬁlgenyl groups, in fuxther embodiments, containing
carbon atoms and cycloalkynyl groups, in further embodiments, containing § to 10

carbor atoms. The ring systems of the cycloalkyl, ocycloalkenyl and cycloalkynyl
groups may be composed of one ring or two or more rings which may be joined
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 aromatie monocyclic or multicyelic 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 sysfem, in certain embodiments, of about 5 to about 15 members where one or
more, in one embediment ! 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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10embodiment straight or branched, divalent aliphatic hydrocarbon group,
in certain embodiments having from 2 to about 20 carbon atoms and at
least one double bond, in other embodiments 1 to 12 carbons. In further
embodiments, alkenylene groups include lower nlkenylene. There may be
optionally inserted along the alkenylene group one or more oxygen, sulfur
or substituted or unsubstituted nitrogen atoms, 15where the nitrogen
substituent is alkyl. Alkenylene groups include, but are not limited to, ... -
-CH=CH-CH=C1-1- and -CH-CH-CH2-. The term "lower alkenylene" refers

to al ups hav n rtain embodiments,
a|ker§§1%¥§%i‘é%o‘%‘%re wé%1 % eﬁ)ﬁ’ rrv1émllﬁc udc?’ifd’ SRS B Y 1o 4
carbBif At SR srEel ety diegrigtelib Orefoks tsesnialghiazbtanched
or cypimlhmtmaa*lqzﬁﬁm@pdlments straight or branched, divalent aliphatic

hydrocarbgg&gg%greig ape.em ciur}je?e%pavm fro(r:ﬂ Zmi;cl)][1 gf) %%Oglqrbon

atoms and at least oné trlpﬁm%, d, in anot herenb

S carlfBreats %ﬂﬁﬁﬁfﬁ@?@ﬁw%cﬁm@ﬁtmaﬁ%t@ A mﬁ&sﬂm%Wmf

There 4nay fendptiohallfuinsesashalang #he @lkyniens, Wa@@@r%&@%

oxyg%ﬁum%afnéﬁ{pﬁt%egf%e nsubstifuted nittogen aé, Sad d;at o Cn
ne gf%u‘f)s indiGdeE B f

nitrogen 25substitttent is alkyl. Allcynyle aren

limitE e e e e (g brotdimitefbiRerizarymyrsrmen Péﬁél@ltoﬁl
aIIcyn;ﬁeﬁmegmwp@m‘amwgeﬂ)ﬁmﬁ(cﬁdo@amﬁ%g@gtﬁw&mg@dmmuy

10 allcxwés&%@mcﬁ%ﬁg\a@qrﬁ@m%g 5%1 aﬁlg% nylene, §t04
a
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carbo 85%'? s used herein rs to étralght -
brari¢hé %@ﬁﬁgcyﬂ%ﬁé@}?ﬁ%lﬁ'mmé HrfdRe@r the
divaiéreshipleatbe mmmmﬁmmmmmmaﬁhaw&gﬁm to
abotigarben.atoms and at least one triple bond, and at least one
double bond; in %nother embodiment Ito 12 carbons. In further

embodiméies SRTEHy A %éﬂﬁ%ﬁf&&ﬂ%ﬁ%ﬁ&éﬁ?@h%ﬁ@%@m
maibeoptibralyl insarirsdddin ayalvbgadigynylene group one or more

oxygen, sulfuEansubatittachgn ?9@@%&%@9 AMTPgcHtamenuhesedhe

nitr n sub titue ]. Al )ylene groups mclude but are not
I|m|(tl?'l tg 8 8’?&&3’%‘7 lsf,epli é f’I“Eﬁ“’fgl"ﬂ’@term 'lower

aIk(en)(yn}?l@%@@f@xs@éﬁélk’é@hﬁéyﬁﬁl%@h&i&& el g, Bpaa6 carbons.
In certalhﬁﬂﬁbﬂ(ﬂ&&ﬂ%@&@@ﬁﬂh@é@ﬂ%&ﬁ%@%&ﬁ%& SR AA£BERAR
atog&gségi%%ed hler rh (@/ I%WL%&eore ers t§ a divalent saturated q
mono- or téydlic ing system. TR CBR S SHBEY hER 28t Baas=
carlfEHAb s srne mrmerap bilifve Reswiebatideaibondatbuere not limited to,
cyctgadideyene, m&g&ﬁ&aﬁewﬁy@m@{?ﬂﬁ@m@jﬁg mb (%r mtéI Iticyclic
ring syste in at one dou ond and at
Ieast one%%%%%%%%%p g‘iag%lﬁ%éeny resr(?e A y%ﬁoﬁlicny‘ﬁ eéhn%na?ou& r%fay
FATHT esfm AT ermicnisRtr tlasero Sudbervumonriidsitmt are not imited
15@%@@@%@@@%@1@&&@@%&%&contamlng 4t07

carbon a@mﬁ@g&xdﬂﬁwﬁbﬁﬁ%ﬁg&%%m Ceﬁ‘%ﬁ“{ﬁ bha?onfki'ltgﬁsrcie% e.

contalnln%g to 10 carbon atoms. The ring systems of the Cyclo

cycloalkeft AL ESHE o EIGEHE Ry Bive sy 81iEE A Pe c%srﬁ%‘éé’ﬁm@f one
ringsoHond "o hedferylhgdenshici(@py be jsidedagetiss iradisesdrislged
Or Spiro-CRNRRRIRAL{RSRINL YK EMYIIVIERS: refRilo a

As used herein, "aminocarbonyl” refers to -C(O)NH,,
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20cycloalkylene 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 embodiment 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 25include,
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 multi Q|IC atic ring
system, in’SHES B rEHEBF A58 B 0" g 6P 1%?(2 é%r%és(ssiyq

whelwlodismiontondyin &mmmommwm@mﬁxh'e@mﬁﬁﬁéw& &

Eyst%mﬁm %W%Mm&mémﬁa@kﬁé@m@h@x&msa&%m@wing
ut nat limited to tro nors s term "lo

heteroaryf)e%g Rﬁe?gf &ﬁn@@gﬁ Lh Y h T ndeﬂﬂ

oarylene groups having 5 Btoms
5 ringinalydisgibtenrdhy]."heterocyclylene” refers to a dlvalent monocycllc or

multicyclicAieRsarRraalia i Ru-phaleRtaiBasr AR RboIMENLSOtBitD & of

member m 5o0ne iment 4.to 7. me be s |n no her ggimentS
to Gr%nem ers he?lggg%eogferrnmrdé S?ﬁ%lﬁs b e mﬁ%‘% in t}he
nng%%té?ﬁl@lagﬁ@‘@m%m, that is, an element other than carbon,

including blétxﬂﬁéﬂﬁkﬁﬁgdal?hﬂiﬁ@@ﬂﬁbn@%&&wmm whsHigeRl bergin,
16 "sublggI éldtedlggg ) IS %tltu E Ikenyl " "substituted alkynyl," "substituted
cycloa g itited enyl," "substituted 10cycloallcynyl,"

"subsﬂtute"’éﬁ&i"’ﬂ1 h”@ﬂ’b Wﬁf@‘ﬂ"f?é‘?@%‘aﬁfm'%Med heterocyclyl,"
"substitutesk aleyenes, "substitedy kel ene {ORitbat kdiet Rikyikylene,"
"susty 18 % lene,” "substituted cycloalkenylene,” "substituted
cycloalky ene " "substltuted Z%?ene " "substituted heteroarylene" and

substltut e AR F "aREgs REOR AR SRk,
i5 cyclimalkﬁnyllpwcbm leyinly hsahvepi Sheteroaryl, heterocyclyl, alicylene,
alkenyleng, qlicypvigne. sucipallgnanaasydaaikeRaents gycinakeypyene,

arylene, heteroarylené and heterocyclylene groups, respectlvely, that are
subalitthdre witRedREH P bre substituents, in certain embodiments one,
two, threeforfmdhewistitnénts, i éreyihesulfstitROissi8 Asitetimb® is

herein; in.one-sBReAImEselepied rom Q1.
20 As used herein, "alkylene” refers to a straight, branched or cyclic, in certain
7 embodiments straight or branched, di;\faient aliphatic hydrocarbon group, iz 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,

25 including 8(=0) and S(=(), groups, or substituted or unsubstituted nitrogen ators,
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, aralkyi,
heteroaryl, heteroaralkyl, -OY or -NY'Y, where Y is hydrogen, alkyl, aryl, heteroaryl,
cycloalkyl or heterocyelyl, Alkylene groups include, but are not limited to, methylene

3¢ {(-CHy-), ethylene (-CH,CH,-), propylene (~(CH,)s-), methylenedioxy (-O-CHy-0O-)
and ethylenedioxy (-O-(CH?_)}O-). The term "lower alkylene" refers to alkylene
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20As used herein, "allcylidene” refers to a divalent group, such as =CAR",
which is attached to one atom of another group, forming a double bond.
Allcylidene groups include, but are not limited to, methylidene (=CH2) 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 25
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 far g(i%leteroc C|IC ring. _ As used herein, "amido" refers to the .

d.val%fn%‘%rodbﬂ RipEo0R, i5feTia eredineio allgt areepotp ower
-C(Saﬂﬂﬂm@@wymmdkybfer@ foudt3ecativalertgroup - 300C(0)NH-.

Thiaamid%@ggr&;gﬁpeﬂg > amido” refers
I%HE%{*&Qto %@%@b (S

to the div Ien ro -SC(‘Fg "Ureido" refers. alentgroup-
NGB R e P o S e BT ISR elers s
usedFEHBINDCEtRisarbhgidetrdiersdech H@@Wﬁmm nﬁ‘@ﬁ@&b&t@' wefers
to thetialentaouskaAGEANGM L, ‘TIaiaceiRzalealors e Ry
re ent grou

divalent NH-. "Thiocarbazate" refers to the'div

e N RO A s e hare s AR o= om.
-SOSIeHNI-1-. "Hydrazide" refers to the divalent group -C(0)NHNH-. "Azo"
refers to the ddk@@&tﬂf‘&mé ivdrazinyk r@i@&%gge the GIvale B HOWPone

here.t r f n uent Is not Specified
(e g %ﬁ%g g%gr% m%y éﬁ E%fego %gfﬁ{?@ﬁ%%é‘ém“%r
exalfpec %}F& e fieay 2 rcnberet é%eaﬁaomfmmﬁuﬂw Bashenoddifietent, in

haloghasheianetisarexampeus Qﬁﬁ%&%ﬁ&ﬂﬁéﬂ(&"m@a{ﬁ&g% eor
mor&&&é@&gmﬁr%ﬁe talko contal %?g{%% two or three

carbons. As used hérein, the eV|a lons mﬁﬁm S FBURRE
amlﬁ@‘ﬁ’c?&?ﬁﬁ@%ﬁﬂféﬁéﬂ%éﬁﬂ@gﬂ@@ @Mbsmmm@qmse in

accedttwitio tireipaonbrirnsagiyTeA0eHIAR MBFC AL SOk limited

IUPAC-IYB &ppmission.on Biochemical No enc;ature see,
Bloc/rein, 11:942-944), B, Com ounr(?k% TR rov gl ar%a'%)rStO

con%&}%faﬂagﬁ&rfa*wﬁmeéaﬁeﬁwﬁq ﬂ%§i¥i§9ﬁs€@i@ﬁ'ﬂ3mmg dbavinpotmus
havimgléoemikanfRde, including alkenylene of 3 to 4 carbon atoms,

As used herein, "slkynylene” 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 atoras and at Ieast one tripie 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 fower
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,
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(A,), R24 or -  or a pharmaceutically acceptable derivative thereof,
where R is selected as follows: 1) R is CONR' or 2) R is C1-C10 allcylene
group, in which: (a) when the 25number 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', 0, or S; (c) 1 or 2
methylene groups are optionally replaced by a carbonyl or
hydroxymethylene group; and (d) | or 2 methylene groups are optionally
replaced by a cycloallcyl or heterocyclyl group that is optionally substituted

with one or more suhstituents selected. from | ralkyl, NR', 0. or S; R'is
i R T B e L e
halctjehedpeatrd alitao My lspSOSHdce dpenalidp(raidalky | feeiaay bre each
indep@psentyseia Sohy (B3 AR BRt:R4pane enslridepandantly selected
as follows: )RI, R2,12. Rd are each independently selected.fr

on RO e SRR e R SRR A
indepistsasry prrrsyahinslifethiiag v Lnifsd Rurddaiisud sitmeth oe
=subsiitwier] and rshibsiitdiedenrapstitutet e raimyb-suhptitnteehops
unsuhstituted heteroaryl, substituted.or unsubsti d.het I Xl‘ 4
o Rt S B A R oy
hetéPdkScNeyl; and R6 and Rd are each independently substituted or
15unsubstituied adtetxyowatdaiiitabethafrs sabgiitladsatradledxmmsubstituted

or upsiRstituied aliad, SUbsHIMe QlFRIRIYtRd dEBIaamSubstiited or

unsubstifuted hetérocyclyl, substituted or unsubstituted aryl or -NR9R1
WheTEDRETEIE R &raTRaRdiomt SyenRIkeii s R gt ainay ar Rty foary ,

heteliodeyt tvsieraanalitykhe ring systems that respectively include at least one
double bond and at least one triple bond. Cycloalkenylene and cycloalkynylene
groups may, in certain embodiments, contain 3 to () carbon atoms, with
cycloalkenylene groups in certain embodiments containing 4 to 7 carbon ators and
- cyeloalkynylene groups in certain embodiments containing 810 10 carbon atoms. The
ring systems of the cycloalkylene, cycloalkenylene and cycloalkynylene groups may
be composed of one ring or two or more rings which may be joined together in a
fused, bridged or spiro-connected fashion. "Cycloalk{en){(yn)yvlene" 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 polyeyelic, in certain
embodiments monocyclic, divalent aromatic group, in one embodiment 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 I,4-phenylene. The term "lower arylene”
refers to arylene groups having 6 carbons.
As used herein, "hetercarylene” 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 system is a

heteroatom, that is, an element other than carbon, including but not limited to,
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heterocyclyl, with the proviso that at least one of 122-, R2, R3 and Rd is
not OH; 20ii)RI and R2 and/or R3 and Rd together arc -NH-C(=0)-NH-, -
NH-S(02)-NH-, -CH2-C(=0)-NH- or -C112-S(02)-NH and together with the
carbon atoms on which they are substituted form a 5 membered
heterocyclic ring and the others of RI, R2, R3 and Rd are each
independently selected as in 1); or iii)at least one of RI, R2, R3 and Rd is
-NH-Cle=CRb-, 250r 7,NH-S(02)CItORd- and together with two adjacent
carbon atoms of the phenyl ring forms a substituted or =substituted
heteroc(}/cllc or substlw ed or imsubstituted heteroaromatic ring, and the
others oF 1 TR 5 RS SHE RAS FBa AV A dSISTHadrRe) ?&W?@Wﬁ?@r i);
whe BERt hP@bﬂHé a*n@amdlweﬂ@a@mndependently hydrogen or substituted
or substlwi@%aﬂﬁfaﬁm%&@}@mﬁé%%&tk@yﬁmm%@J&&%ﬁ& gre

selectelg qm one or more substltuents in one embodiment one to three

or four substituents, SacARAST %ﬂh’ﬁﬁﬁ?ﬂlgé’f@%@ﬁnﬁ%ﬁ?@ Qi epembery in
S halo%}s<@ihedings, 4y drapbesointmiahwiteiboditent fopyheniersapbore one

hydr@ws@rmﬁwm@ydwwaf@%aﬁ@kﬂe alkybyheloalkybpolytial aal eyl

ami Ic |no enyl ontal |r1 ItoZdoubIe bonds, alicynyl
conga%%llnugl to {gafupﬁa Bixt sudgty SR, 8 R BYTAEH °ﬁ§$8‘}86§5 %’

heterocycKAiE) LA, "ﬁ@l@r@&%llﬁﬂa I@ybsammmnﬁrwwted
hﬁt&ﬂﬁﬁiylﬂﬂﬁéﬂlstmmbﬂn@@TMBJM&QM'@%XM&Q&Y'@L%&MMS'|y|
- 1p allc a licy, onyl. arylca

heteroa Icarbon bon oxyca

aryI " " Wﬂ%" ‘ﬁ@g@;@mw,’" "subsututed
arylcmb@lkylaikjwslmmh&eﬂaﬁbﬁnwka@l%an*ﬁﬁma{@@ %dloa&ynylene "
dﬁ'@dﬁéﬁé&@&%@&@" *'Qu%@t'%@%n%? %.E?P éd ddar teroc cl Iene

arylallcylamlnocarbony alkoxy, ar eteroary oxy eteroara COXy

hetdFSE ARk lepeloaliiay, Oﬁ@Pﬂ Fdaﬁ&%ﬂnﬁ keeleiameiaryloxy,
15 aralkaspaaikikaroprylatyiarylekshoryto Xy avricy GRIbODIOSY

am%XE@[EHﬂWXy@&W&@%X&Q@ e@@%%?f(écarggr%mc el ie!fo %oups

aminocarpo onxy alicylaminocarbonylox famimoca

15aIRERN .%éé?ﬁa ‘H‘i‘ﬁr&’}fﬁﬁﬂﬁ’@&%?%ﬁ?l@%@ lgmno
isotbityrditioisureide p Nasakytubeidobds raomit) reliee, iNtalkydureis arblasodkihdd -

arymﬁigqn%mﬂ%@ggga%@wido N,N-diallcylureido, N-aLkyl-N'-
arylureldo N- ar I-N: allpﬁq{éﬂldo N,N-diarylureido, N,N,Nttrialkylureido,

N Ndlalky ure“}ﬂ IR AT group, such as ~CRR", which
N- a«ﬁﬁwmdmamg/m@lﬁaww ﬁ@@M@H@ﬁWElMM&&ﬂfWO,

arnlﬂm;aeadl%?dﬁuém}&tﬁw%ﬁvﬂsﬁ%ﬂa@dﬁ%‘ﬁé ﬂ&u@'&‘@ﬁéﬁ'ﬁ‘%g
aryL%eX mino, ara

al?gg mino, falk azo a%azo a ylazo, .
aminothiocarbon y Vet o%%?g%’ anﬁ%mgﬁi@ﬁqﬁﬁywéﬁnﬁo,
ammﬂpwlcﬂaﬁmﬂ%wma igteyiamifostiyhearRl andBo atkyinked to form
25 diandatinopliefgatnyiandamaiealodalodrning sk ainGe of R’ and
_ ha'%'&%&ﬁ@ W teroatom in the chain, and R' and R" are linked to form a heterocyclic

ring.

6

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 -
30 OC(O)NH-. "Thiaamido" refers to the divalent group -SC(O)NH-. "Dithinamido"
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25arylamino, diarylamino, allcylarylarnino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylarnino,
arylcarbonylaminoalkyl, aryloxycarbonylaminoallcyl,
aryloxyarylcarbonylamino, aryloxycarbonylamino, allcylsulfonylamino,
arylsulfonylamino, heteroarylsulfonylamino, heterocyclylsulfonylamino,
heteroarylthio, azido, -NRIR52R53, P(R50)2, W=0)(R50)2,
300P(=0)(R5)2, -NR60C(D)R63, diallcylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, aryltbio,
perflugroalkylthio, hydroxycarbon IaI Ithig, thiocyano |soth|ocyano
S N e
hydraRE NSy | GXiroatkii stﬁnﬂyl@xﬂlmMnmﬁdW@@NH
alkylamingsyitamaexy rdiatkian Ha%%@‘r@%ﬁ/l%b WOEQM@%I@XY@fCIS

AT A CAEORor Ry BB AT ha i e -

S amiﬁ&QWaIMMFoniﬁs didtiydamitnbsieiip iy C@ERIENosulfonyl,

diagymmﬂﬁﬁydf%&’é qeRlkYiankamirpstigndookingrQ ]}}WM&W&&%@O
_subsgtit ms in Arangem ent to er form ertedioxy
(|e%h%2 EI %ﬁ%&%noéy |g Qtl}m(?)aoP ?JKMJ

alkyléh'éﬁmﬁd WBl9nhsrens W@ﬁé’r 2 or two Q1 groups, which
substitutem@ma@mﬁ@@e@@h@m@@d@msﬁmﬁﬁmg Ridyl),

10 hydrtg %%xxharag%gx%%% aéutgetero I heter ;:HXllg ﬁkg ,,or ﬁlu de

-NR7R71 ere re e epen
aralRYF, Arpprretdioure KciSioadrgrsh é‘t%?ﬁ%%?}ﬂx%?ﬂi??"&qd It
tog%ﬂm&iki@ﬂehﬂkwﬁmeluméaﬂ@alIs)dﬁnﬂ‘ﬂ@@aaikz}ﬂeﬁ&ﬁﬁttmaa[m}em R51,

R52 angd 5@% g%&%n}%ently hydrogen, alkyl,arallcyl, heteroaryl,
heteroara Icy i?i{eterocy?ltilzyl or heterocycl ylalkyl, 1260 is hydrogen,

allcyl, aryPASRsERETRR e Abhieviiens yprﬁ@%@ewoﬁmm acids and

15 hetenbeyaiyiphaoyds ang RORERdatidonly:atal kinvascatkylith ks oadyhon usage,
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heterogysidh AL OLaNE s the IPACIUB Commission on Biochemical
Nomenclature (see, (1972) Biochem. 11:942-944),
B Compounds
Provided herein are compounds and pharmaceutical compositions containing

corapounds having formula:

Rt R
Sy
(A1);___E~U
R2 =
R R
S
Ay )I“—}!/\:r
R? e

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

B4

(B}

to 3 non-adjacent methylene groups are optionally replaced by NR’, O, or 8; (¢} 1 or 2
methylene groups are optionally replaced by a carboenyl or hydroxymethylene group;
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In certain embodiments, the compounds provided herein have formula: R3
RZR4 or R2 or a pharmaceutically acceptable derivative thereof, where R
is selected from C1-C10 alkylene group, in which, (a) when the number of
carbon atoms is at least 2, there are 25optionally 1 or 2 double bonds; (b)
1 to 3 non-adjacent methylene groups are optionally replaced by NR’
(where It' is H, alkyl, or acyl), 0, or S; (c) 1 or 2 methylene groups are
optionally replaced by a carbonyl or hydroxymethylene group; and (d) | or.
2 methylene groups are optionally replaced by a cycloallcyl or

heterog %Mgr glpﬂtlh t is optionally substituted with one or more
subs%ﬁu)é ts sgl)efteﬁﬁ??g CFW@? AR THRERPRE Y EP2EAGF. or acyl),
0, or'SteRFYRY SR8pdhel Raptireabnsibititeenidenthoselectedsasiotiows:

R2 sBaanddrdong gaehirdependently selected from OH,
5-NR8C(:Q)R5§ﬁa%%il\‘ljﬁ§csi(02)l?8, wherein R5 and 127 are each
independentfy ydrogen, <libstituted or unsubstituted alkyl, substituted or

5 onsubstitufedi P Sawathirderadenibiistitetdibarblogtnsoiestitttiogiro,

unsubstilsediheiomandd substitated or unsubstituted heteroaralkyl,

substituted gr,unsubstituted heterocyclyl or substituted or unsubstituted
heterocyclr%%ﬂgyﬁfeaeﬁggllgjéieegﬁ%gﬁgya?emegach independently substituted or

10unsubstiufedRIRBLE strssahindanerdenty peierisbes Sriikoxy, substituted
or unsubstitutediplicyl rRé s ittéaeidrinahstiteieshheiprornda syhstimted

0 R Bk R ol KB B S B0 arosen

-NR912.1 where R9 a are each independent e
aralRYP ST IRE RS P Ebrd atuliRgiend ive revsbyiniedant sbsirevisn that
at leastiostiensf REURR sRBtane Reuis st Qb HiiiRlyanebRapadior R3 and

R4 aasibanaisMid:GiQx %éﬁi%@dq%&%%@é%éd h%ér%&%vc(ﬁg :%15 I%Iﬁjfézsl)t;itig{%i or
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-CH2-S(02)-NH and togéther with the carbon atoms on
su bgﬁfﬁ‘l)gl‘? Eﬁﬁﬁg’%ﬁ?gﬂfﬂ@’ﬂéﬂlﬁ Bremsticiiee i idapardentirarbsier m2,
R3 anshiRdiwed demty,indetietrdentlysseisntet gk, abdijatdeast one of
RI, BuRa@nsl kil eR= G000k MR 0GR 20d together
Wlthugvélu S%%%%%@E@g&% ﬁ, ?ﬁggt}t%gt g@%ﬂ%ﬂ&?ﬁﬁlgg gzyl 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 Rl, R% R? and R*is not OH;
i) R’ andR?and/or R? and R* together are ~NE-C(=0)-NH-,
NH-8(02)-NH-, ~-CH;—C(=0)-NH- or ~CH:»~S(0,)-NH aud togother 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
fii)  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 if); where R*, R®, R® and R? are each independently hydrogen or
substituted or unsubstituted alkyl,
wherein the substituents when present are selected from ene or more

substituents, in one embodiment one to three or four substituents, each independently
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forms a substituted or unsubstituted heterocyclic or substituted or
unsubstituted heteroaromatic ring, and the others of RI, R2, R3 and R4
are each independently selected as in i) or ii); where Ra,12" and Rd are
each independently hydrogen or substituted or unsubstituted alkyl,
25wherein the substituents when present are selected from one or more
substituents, in one embodiment one to three or four substituents, each
independently selected from Ce, where Ce is halo, pseudohalo, hydroxy,
0xo0, thia, nitrile, nitro, formyl, mercapto, hydroxycarbonyl

hydro onyla Ik I aI yl, haloallc aIkyI a |noaII

dlamllil%/ %(% alnpl‘fllg Iptso%!c? 3 onas’3 aﬁ{yny? or?i%tiningl
to z@m@gmwt@wmmwmwwmw@mmx haloalkyl,
hetqs@lw%ﬂﬁdj&yhrﬁmm@tafaeﬁadamyalmnyragﬁwh@radszmdm@ bonds,

heter alkyl, tri Isi jalkylar I i tr iar |SI
aIIcyl e 1e ékr%/%a a#l}ige%lex aefliéy?(‘:}é\’r ogy t‘yﬁ@%r%ﬂ(ﬁ/aﬁ%é eroa g'a’rbonyl,
alko&%@ﬁﬂ@ﬁ%%&é&%@ﬁ%aﬁ?&%iam@mhml heteroarylalkyl,
ary:@mﬁﬂeh?l:w?l@&ﬁﬁﬂ%@lyﬁafm@ﬂjﬁl afa}!,qmqyé; arboivia|ly¥ialiylidene,
arylc a minoc n arbony|

dlglky mlno%%f%/ g%y?%ﬁ%fno aragt(’)ny‘ gﬁox gar%m car%oxﬁyﬁrbonyla]kyl’
arylawémﬁ%rh%érﬁa}wca{wa%|wﬂﬁ&mW%féﬁlz?&w&#ﬂa&y,
betengtyaivionlicyaidatsayryicstiyerankabomllcenyioxynalkatgioxy,
aralkoxy, allylsarbo Bn‘;%%%m AR RANNARY BRANIGYIGAIRPIMION varyloxy,

alkoxycarbonyloxy a carbonyloxy; aralkoxycarbonyloxy,
amifigEERHo er&ﬁf%‘&ﬂn%&ﬁ‘l%ﬂ?l% C¥RGAALH Wmmxy,
10ahﬂ¢b@ﬂ¢ta{w1kmﬂbbmwiﬁmdawmmm&bwmwﬂwidino

'SOt Q{Q ﬁ!@oaﬁbﬂ}%&%‘gﬂ\iﬁl yng l&m&%onyloxy,

N-dia kylureldo alkyl-N'- arylurei "N- dlar ureldo
N a??}l’&f’é?t’ﬂ N %ﬁyﬁ‘ﬁ?‘%ﬂf?é’?&&y Jén‘fv‘f”‘ OfaReayiony,
N Nmmmmwywm@mammmmﬁamm,mmém
N-agyki, quwg&@d@ﬂ@hﬂe;&é@t%%auwrﬁd&mhymyiﬁ%mﬂo
am|d|n0 alkylamidino, arylamjding, imin hy |m|no y|m|no
ary BRUIG rAER G, AT ca e A
arn|MW®@WBMW&WMM@N@&MW!@MMM%)W,?ém|no,
3mlagﬁ1§wmmm@@mgm@hk %‘fl&ﬂ&l@!ﬂ%ﬂa@ﬁ)&lﬂﬁiﬂmﬁ&ml beido, N.N'-
iaryla nin minq, dialkylarni
haloxé arﬁ?’f‘fg{ oty a%’i?rq]ro a{‘riﬁ’ino H{P{? Hine: = lanidino,
alkﬁ@%éﬁﬁ@mﬁm%ﬁﬂ@w@m%ﬁwmwmno aralkoxymno alkylazo, arylazo,

aralkylazo, aminothiocarbonyl, alkylaminothiocarbonyl, arylaminothiocarbonyl,
amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, arylaminoalkyl,
diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino,
arylamino, diaryiamino, alkylarylamine, allylcarbonylamino, alkoxycarbonylamino,
aralkoxycarbonylamine, arylcarbonylaminoe, arylcarbonylaminoalkyl,
arvloxycarbonylarninoalkyl, aryloxyaryicarbonylamine, arvioxycarbonylamino,
alkylsuifonylamino, arylsulfonylamino, heteroarylsulfonyiamine,
heterocyclylsulfonylamino, heteroarylthio, azido, -N'R*R™R®, P(R*%,, P(=0)R%),
OP(=0)RY2, -NROC(=0)R®, dialkylphosphonyl, alkylaryiphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
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aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylarninoallcyl, aryloxyarylcarbonylarnino,
aryloxycarbonylamino, alkylsulfonylarnino, arylsulfonylamino,
heteroarylsulfonylamino, heterocyclylsulfonylamino, heteroarylthio, azido,
-N+1451eR53, P(R5)2, I'(=0)(R5)2, 250p(=0)(R50)2, _NR60c(=0)03,
chalkylphosphonyl, allcylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio thiocyano, isothiocyano, alkylsulfinyloxy,

alicy A on arylsulfonylo oxysulfonyloxy,
aIIcox sul yloé w‘ﬁlnosu?o ﬁd)%/y,t% mﬁ%ﬂg ‘Hﬁy

30di& gﬁ?f&ﬁ%&@ﬂ?&?@faw%@mwm@m@mmaeu|fony|oxy,
alkylaltgalamulﬁmsuﬂm;ﬁﬁwsuaﬂmﬁy swtlam&l@kﬂﬁwmwxﬁrylsulﬂnyl
arylsy gﬁg I%Hé{ %Mlan%ggg sullfon‘% niunosulf%} ,

mlnosu ABLaHRIgy oy

aIIcyI mosulfonyl dia
3 cian ARG B ey sl ooy o e s apisiinch

su bén@taﬁmmfimm&;amﬂoﬂys m&mgnmmﬁh%fm alkylcnedioxy

(i.e. ﬁgﬁmg St S- CH2 )or alkylenedithioxy
(Le., =S- é_yj?lZ)sy -S-Jwh er%\%?i ?%Ig’ g &%)r t%%(n groﬂps which substitute

the SATETBHEOTE RO R Eigen e bigh ErbsHte ARty #oR, alkoxy,
aralReRys ek, thetbro fyh digteredipelyl;. arybaCENg RIZL cldaBigebhpind.,

10 R71—@@§9§blﬂ9§ﬂ§ﬁ9&ﬂﬁm}@’ﬂ@g§r{@ﬂ Fﬁ%yé [je\ “%”%yl I%E/&Q?és oaryl,
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heteroaralw% g ‘I% terocyclyl, or R7 and oget m &l
10a§5§ﬁ<ylen8 KU 17707 fRiRgrtsEform ﬁ@l%?%ﬁliﬁ@% are

each indeBérielbyiityxtyakogenraitkyy, aliyl, aﬁazliﬁﬁfyhata&ﬁ@ambl aryl or

hetemnemae@wq#yﬂa&réa@&%g MY arog ﬁzg ﬁ'ky'
aryl ralk etero %;troarallcyl hggeroc Iy?or’hetefoc

XYy AR vherdfodRt etfé%‘t%? 13 iﬁﬂ%

and OXy, ar
-NR*‘F@#WF“G ﬂ}ﬁ?@@ﬂmmoeﬁﬁmiéwn@;ts Qlis oxo, alkyl, haloalkyl

polyhaloaﬁéylkﬁfﬁi&‘@ﬂ&i/é'e%ﬁﬁﬁk{é el iRyl SORIAN L?ﬁ,]ﬁrﬁ double
bongeg 2 ﬁngw cont {rjg lto2ir pIe bonds %cloallcyl cycloalkylalkyl,
heterocyaﬁg eteroﬂx% SRS AR P heEpeaiyfalirbinyl, aralkenyl,
aralkynyl Br H%l’éf aﬂléxlt 27| nrebntalrtensrpdinients; Q1 istexoyeiyboky .
In centamsemanginents, Q1 is oxo. In certaln embodiments, Q1 is alkyl. In

certain e nts, Q1 is | r aIIc certaln bodiment 1lis
methyl erqQ L{ﬁg Qkoxy, Ofﬁ’;‘ﬁ hete eterocyc?rp aryl or -NR %’RQ
In certain embodiments, the compamzds prowded berein have formula:

O X0

or a pharmaceutically acceptable derivative thereof, where R is selected from Cr-Cag
alkylene group, in which, (a) when the number of carbon atoms is at least 2, there are
optionaily I 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, 0r 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

z7




In certain embodiments, R' is H or alkyl. In other embodiments, R'is H. In
certain embodiments, tis 0, 1 or 2. In certain embodiments, tis 0 or 1. In
25certain embodiments, tis 1. In certain embodiments, vis 0, 1 or 2. In
certain embodiments, v is 0 or 1. In certain embodiments, visl. Inone
embodiment, R is -(CH2)mg0XCH2),NH(CH2)r-, - (CH2)p- or
-(CH2),Y(CH2)1-, in which Y is a cycloalkyl or heterocyclyl group that is
optionally substituted with one or more substituents selected from alkyl,
NR', 0, or S; pis 1 30to 10; and m, s and r are each independently O to 6.

N bodi t, Ris -C(0)N11, CH2CFi2-, -(CH2)Y(CH2) -. |
DT R s O S o A B TR o o

embrsitiried AprRlgsref @) NROM2ye R ok daibotiiydnt: v1i8: heterocyclyl,

- optionally gulpstitated ®fith-QRe: dldmpere-aepRstivgatgsriested from alkyl

5

and oxo. In one embogiment. Y is lkridged heterocyclyl, aptionall
substituted Witplgne glrgﬁr%)rrg:su i%tﬁreagj%géle ge een%g?nsea%ﬁa%ﬁ 6%G. In
one SRKETNErd MR ISR Heberee i gr& Bo st ereindrperdenty B3fgssso.
In op@embadinaabsidsdicys|ehatareysiyhwheredbaietarestormds N. In
another,embodi £, Yi here Q2.is alkyl. In certain.em iments, Y
is H%ubsﬁtukﬂecg %éam E}ﬁ%bg tutéﬁ OF gostiﬁl%ﬁeteroar%h%u'bﬁ@uf?ﬁ%

cer Iments, R IS substitute a

t,
 alkyytsiEisg hsprraasibrlsahelimireyir Wé?%%%%?é?&iﬁ&ﬁﬂgﬂ%%ﬁﬂ,
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hetargasylinaealiat@tyclylalkyl; and R® and R® are cach independently substituted or
unsubstituted alkoxy, substituted or unsubstituted aralkoxy, substituted or
unsubstituted alkyl, substituted or unsubstitated heteroaryl, substituted or
unsubstituied heterocyclyl, substituted or unsubstituted aryl or ~NR°R" where R® and
RY are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl, heteroaralkyl or
heterocyclyl, with the proviso that at least one of R, Rz, R® and R* is not OH;
© #) R andR®andlor R and R* fogether are -NH-C(=0)-NH-, -
NH-S(03)-NH-, -CH~C(=0)-NH- or ~CH—S(0O2-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
i) atleastone of RY, R% R and R is -NH-CR*=CR"-,
or -NH-5(0;)CRR*- 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 ) or ii); where R%, R®, R® and R are each independently hydrogen or
substituted or unsubstitated 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 Q', where Q' is halo, psendohalo, hydroxy, oxo, thia, nitrile, nitro,
formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalkyl, alkenyl containing I to 2 double bonds,
alkynyl containing 1 to 2 triple bonds, cycloalkyl, eycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl,
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heteroarallcyl. 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 20methods provided herein have formula: R2 In
another embodiment, the compounds for use in the compositions and
methods provided herein have formula R2 5In certain embodiments, Rl,
R2, R3 and R4 are each independently selected from i) OH,
formylarnide, alkylamide, allcylarylamide, arallcylamide, arylamide,

N-al 3 namid Ikylsulfonamide, alicylarylsulfonamide
oy o e e SR e R P M e of
12), B lqaBoryl AP rE gratsrqarylearborp), RU ROz effkorRBr by IRy L,
t‘é(ﬁ“‘lr%?@ﬁ@fbb*ﬂ;@@thbm&lﬁkﬁ(@mt{kybc&%%ﬁéﬁ@ﬁ%hj ;]o%%laikyi,

- - - er wi e carbon ato n which. they are
su b%@?ﬁ%ﬁ%ﬁ%ﬁ%%ﬁ ¥ ﬁ%?%ﬂyf’éﬁa ‘r’f?%t’ dRkylampcatho RI, R2,
R3 SRdeRBusrbendinaimirrermdastiy asivaronysilatteasione of
RI, Ras@8yandg, Recisabilh:G st @ox bySiRRYondemnedausther with

wo dianas SAROR AAMAALNAORERIY

: | ig)gﬁfor Cs G%u Gstituted or
unsubstituted heterocyclic or substitute gr u ’sal%s%lrtute"r Atteroaromatic

ring 2ol SREBHETS aefyaborrlrsn araxsra koazivmrdaskmaeriysigested
as isfscihontiens diyRtikedntyReyadaiegehindependently hydrogen

2 aminbc, . i o & 1019: ido
or 20 lamith %sn?msh{g@%qﬁhﬁ@émﬁ%ﬁ& %Jr%ln&fﬁ fifldo o

indeu[r)egd%ptl H, formylamide, alkylamide, ali amide, ara
arylamide, s ?ﬁf%n%??fﬂ@f%%ﬁy?%‘&fﬁ%N?éh@ﬁ%@eld@: N'-alkyl-N'*-
aIICWWQWMIWMWQNﬁaMWQmmMmm the
pro\é@ﬁﬂé}@é,@t@ﬁiﬁ%ﬁéﬁi@,%m&& (Shss %‘%18/111&#&0? 1er

eml%%%i(g?%p_t I%ngé 3 nE R4 are each ind?perjd'enrtzl% H, formylamide
or alkyletfonanigevbitA tHe brovies tgidg: Meast-ohy shalokeifestiNg R4
is nGEEEN-alkylureido, N,N' N-triarylurcido, amidino, alkylamidine, arylamidino,
- imine, hydroxyimino, alkoxyimino, aryloxyimino, aralkoxyimino, alkylazo, arylazo,
aralkylazo, aminothiocarbony!, alkylaminothiocarbonyl, arylaminothiocarbonyl,
amino, aminoalkyl, alkylaminoalky], dialkylaminoalkyl, arylaminoalkyl,
diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino, haloalkylamino,
arylamine, diarylamino, alkylarylamino, alkylcarbonylamino, alkoxycarbonylaming,
aratkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminealkyl,
aryloxycarbonylaminoalkyl, aryloxyarylearbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -N'RR¥R™, P(R™),, PEO)YR™),,
OP(=0)R*)2, NR¥C(=0)R®, dialkylphosphony!, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
hydroxycarbonylalkylthio, thiocyano, isothiocyano, alkylsulfinyloxy,
alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, ‘
dialkylaminosulfonylexy, arylaminosulfonyloxy, diarylaminosuifonyloxy,

alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
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In another embodiment, le, R2, R3 and R4 are each independently OH,
5formylamide or methylsulfonamide, with the proviso that at least one of
Rl, R2, R3 and R4 is not OH.  In another embodiment, le and R2 and/or
R3 and R4 together are NH- and the others of le, R2, R3 and R4 are are
each independently OH, formylamide, alkylsulfonamide. In another
embodiment, le and R2 together are 10NH- and R3 and R4 are each
independently OH, fonnylamide or methylsulfonamide. In another :
embodiment, R3 and R4 together are -NH-C(=0)-NH- and le and R2 are

each indepe dent OH, fomylamjde or methylsulfonamide. In another
et oo R el S et ot
-N Fﬁ@%@ﬂ@ﬂﬁm&hmﬁqwﬁmm tirovidjacertfomiison atoms of the

phepy} fing-laiermsssunsiaied b 4%@8&%&@%@%&@@{1 3
substituted or uns bs tuted}ﬂae aromatl elrs ofI
R3 AR ERS %%10 dépe G’?éféct @Oa Feo

efeRa R

R. %@ﬁdy@é@&&ﬁh@d@ﬁ@?@dﬂﬂyﬁﬁ%eﬁbﬁw inher oS of le,

o Tade Al @ﬁ%m%%ﬁg’*%‘fﬁm%ﬁw&?mywﬂde

alkylamidegs@ amjde, ar amide, a onamide
R R A R

20a|ky|ary sult amide, ar Iéu

anotHBrOmeﬁ@Fm% Tt BO e ek @ﬂféefﬂ%ﬂﬁf W&% afigd- @“Hlﬂélﬂl’:ﬂand
togdﬁiaﬁwﬁhhamadmeﬁmaf&gmﬁtw ‘afnthe’plagaiks g anamsman

mdggagg}gé and t égeers R2 R3 and R4 are each independently
selecte ormylamide, aﬁﬂ)ilamlde alkylarylamide, aralkylamide,

arylamldeRaIIBy W%ﬁﬁﬁ@hmm Fﬁtd@‘yérgy"@xﬂfépf&}mlde and
aralkgthﬁbdf@haémera&yﬂmm&thﬂylemmﬁhmema@lﬁast one of R, R2, R3

or R4 s it Chlaiinand g ey oAl aceRL ARG ALne

phenyl ring forms an 1 he others of le, R2,'R3 and R4 are
eachfirraepieietiigdelected from OH, formylamide, and
methylsulft?narﬁldﬁyﬁﬁmcmom dutbrodih) atratvdgistugher SfRI'RT.R2,

R3 or Re i JNESIBRIGHZ 200 Lo Rt ith o adasent eorbamalams

of the phe I ring forms a_béenzisothiazole- 1,1- OXIde and e others of

R BB o B S R HOPBLE  0 £ ol
forrhytdsn ifeloaikel, methylsuiibylaheicdecyclyl, heterocyclylalkyl, aryl, heteroaryl,
aralkyl, aralkenyl, aralkynyl or heteroarylalicyl,

Tn 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. ITn
certain embodiments, Q' is methyl.

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

In certain embodiments, tis 0, 1 or 2. In certain embodiments, tisGor 1, In
certain embodiments, tis 1. In certain embodiments, vis 0, I or 2. In certain
embodimenis, vis 0 or 1. In certain embodiments, vis 1,

In one embodiment, R is —{(CH,)y C(OXCHz) NH{CH, o, ~ (CHy)y;— or
—({CH,)}, Y(CHy)—~, in which Y is a cycloalkyl or heterocyclyl group that is optionally
substituted with one or more substituents selected from alkyl, NR', G, or S; pis 1

to10; and m, s and r are each independently 0 to 6.
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In certain embodiments, the compounds have formula selected from: and
R2 wherein i) when M is C(0), le is hydrogen or alkyl and  ii) when M is
8(0)2, le is allcyl. In one embodiment, M is C(0) and le is alkyl. In one
embodiment, M is C(0) and le is isopropyl. In one embodiment, M is 8(0)2
and le is methyl. In certain embodiments, the compounds have formula
selected from: In certain embodiments, the compounds have formula
selected from: In other embodiments, the compounds are selected from
formula: In certain embodiments, the compound has formula: wherein A2,

A3, B2 and B3 are each inde gr&a g&l%sfﬁ%kg ted from halogen, cyanide,

cyanate, thlo(’cnféﬂrﬁ?at%,ugg?ér%fgyanq i ﬁcﬁﬁé’tﬂ%&“&?@%@ﬁﬁﬁb dheee

triflugibeiinept; Ris RO(RIEN diRerareuliested s follBWEL5) Rieand 122

are @hbasigidR3rard-Ruarqeagh independently selected as described

elsewhere;herein or i) R d R4 are and It' and R2 are each

clsewhere erei .3 R.a1s,

indepen den t?)I/mS ee X &e eg L 15 he erocycgf,_'optmnaily su%stuuten{ with one or more
substiteents sefected from alky] and oxo. In one embodiment, Y is bridged
heterocyclyl, optiopally substituted with one or more substituents selected from aliyl
and oxo. In one embodiment, Y is bicycloheterocyclyl substituted with methy] and

ox0. In one embodiment, Y is bicycloheterocyclyl where the hetercatom is N. In

another embodiment, Y is
QZ
N
N y
sz o
5 |
where Q° is alkyl.
In certain emnbodiments, Y is
ch\

In certain embodiments, R is substituted with atkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, hoteroaryl, aralkyl or
heteroaralkyl.
In certain embodiments, R is substituted with alkyl. In other embodiments, B
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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described elsewhere herein and the other variables are as described
herein. In certain embodiments, the compound has formula: B2 10
wherein A2, A3, B2, and B3 are each independently selected from
halogen, pseudohalo, nitro, 1Nf13, SO3H, carboxy and haloalkyl; and the
other variables are as described elsewhere herein. In certain
embodiments, the compound has formula: 37 wherein the variables are
as described elsewhere herein. In certain embodiments, the compound
has formula: 82 Swherein the variables are as described elsewhere
herein.  In one embodiment, the compound is selgcted from
2-0x0-N-(2-0x0-2,3- dihydro-1H-benzo[dlirggdazef5-y1)-2,3-dihydro-1
H-benzo[d]imida2ole-5-carboxide;
N-(3,4-dihydroxypheny1)-
xamide and i
3,4-dihydroxy-N-(2-o0xo-2; dro-1H-benzo[clihnidazol-5-y1)benzaraide
. In ong embodiment, the compound.is.selected from a group.of
3.4,3,4- taBAR by BeL S e PP T A e el ool

53, 43twdtareidadristgaiptisdyimdthane;
1,2-bis(3,4-dihydroxyphenyl)ethane; 1,3-

HF-berwo[d]imidazole-5-carbo

R

K2

In certain embodiments, RY, R?, R’ and R* are each independently selected
from

i) OH, formylamide, alkylamide, alkylarylamide, aralkylamide,
arylamide, N-alkyl-N-alkylsulfonamide, alkylsulfonamide, alkylarylsuifonamide,
arylsulfonamide or aralkylsulfonamide, with the proviso that at least one of RLRAR?
and R* is not OH;

i)  R'and R? and/or R* and R* together are ~NH~C(=0)}-NH-, —
NH-8(0y} NH—, ~CH;—C(=0)-NH~ or ~CH;~8(0;)-NH and together with the
carbon atoms on which they are substituted form a 5 membered heterocyelic ring and
the others of R?, R%, R® and R? are cach independenily selected as in ij; or

i)  atleast one of RY, R: R? and R* is -NH-CR*=CR"-,
or “NH-S(0;)CRR?- 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 cach independently hydrogen or
alkyl.

In one embodiment, R}, R%, R® and R? are each independently OF,
formylamide, alkylamide, alkylarylamide, aralkylamide, arylamide, alkylsulfonamide,
N-alkyl-N-alkylsulfonamide, alkylarylsulfonamide, arylsulfonamide or
aralkylsulfonamide, with the proviso that at least one of R, R?, R® and R* is not OH.
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bis(3,4-dihydroxyphenyl)propane; 3,4,3",4'-tetrahydroxychalcone;
3,5-bis(3,4- dihydroxyphenyl)-1-methyl1-2-pyrazoline;
4,6-bis(3,4-dihydroxyphenyl)-3-cyano2-methylpyridine;
1,4-bis(3,4-dihydroxybenzyl)piperazine; N,N-bis(3,4-
dihydroxybenzy1)-N,N-dimethylethylenediamine;
2,5-bis(3,4-dihydroxybenzyp-2,5- 10diaza[2.2.1Thicycloheptane;
N,N-bis(3,4-dihydroxybenzyp-trans-1,2- diaminocyclohexane;
N,IV-bis(3,4-dihydroxybenzyl)-trans-1,4-diarninocyclohcxane;

N,N'-bis(3,4-dihydroxybenzy1)-¢is-1,3-bi g%minometh pcyclohexane;
N-(3,4-dih}&?§§ymé%‘%’/ pro ﬁé“s?ﬁz&%%ﬁ VR Frs B fER@dently OH,
dihydeesyewidaistuanonaaid:cuith herodsidhat at least one of R', R, R’ and
3,4-dihydr@xyphenethylamide; 2,6-

15bis(3,4-qih 9{5%%%%@5@%%@quﬁpgnrﬁ?%‘;&erﬁﬁ%iﬁg?pmdenﬂy OH,

3,5-bis(3,4-dihydroxybenzyl)-1-rhethy1-

3 2, 4-Beey Aty res s BideopiAchepvides fat at least one of R, R? R® and

dihystfaxybedezyl)methanc;

a-(3,4-dihygr, enzamido)-3,4-dihydroxycinnamijg, acid

3.4 Chk'[l'% d%g)(a?égﬁrl%é ; agrcgr’%gejgtiﬂ an{ﬂ aedr R K together are ~NH-C(=0)-
4-(3%H Iﬁ% Ry Ranindmeth{ierrs pz¢ash independently OH, formylamide,
dihyelkyispihemyijaxazalimbienenbedihis(RA At ke nzoy@pippazine;

10 N. 1435 20Ris6drdihydroxyben ;_Zagx}’gl%%i\'g% S%h%%%’(%ﬁ%‘g%@@&mm

2,5-bis(3,4- dihydroxybenzoyl); J

N,Nl-bis(é?ﬂmﬁﬁﬁfsé?ﬂf%b fog Endeactieapipnitb i ioPeRBie ad R and

NN -B_fs{@, dachitiydiexgbelyz08l | joristiadddis (aetieametayiiey clohexane;

2, OISt Ao BRAG) 2 RAIEIORRORE R gt is NioRcRY
-dimethy1- %I iketopiperaziie; °

3,6-bis(3,4-dihydroxybenzylidene)-1,4
2_5N9%§%ﬂdﬁ%;(96¥8§%%yﬁéﬂ§/zéé@%ﬁ% - adisceni eneomAipnRS, the plisis(3ing

15 dihyrosysobyijiblioa nesubsBunisi Bstrotyitlr oxylirnayhihe naenstituted
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1’4‘1%.%%&4611%@% )%Qﬁ:ﬁ 2 R and R* indepe
2,6-bilsg§,4-dlhydrog’ 'benzgy}fﬁpggrg%ﬁi?en% ’gifb?séﬁ;m cach independently

iy RIS ORERERS B ho s i Ak sspeyiymireossn or
1,2 #kizanddinydrox pb RAR) BY elalRsaneich independently selected from OH,
1, A-hiskgidndif udepponne ABeylami i onami
303 ﬁ%’ %ﬁﬁgﬁﬁ droxypheny b%&;}?o%[%sfém&%naé{Mde’ alkylsulfonamide,
2,3-%|tz 4- |°37ﬁ¥6x%7p %?ﬁ;mfl% irFREH -H?@?E.’Iﬁ{ezz.l]heptane;
1,2-bis(3, I anehsrsryhotiserasy ybltanem of RY, R?, R or R* is ~-NH-CH=CH-,
33%(@5?&@%@?}&3&@&%&@%@% Iof the pheny! ring forms an indole ring,
rans-..2- 4=dihyerox noxy)cyclopentane;

Sty LTI i ae——

hy i8Sy Paisis nidesakrigerienifshuribipatdticmbigide, alkyisulfonamide,
g’jd:hd -y d m4 Sﬁmd é‘é*%' i ac

,4-diny ide: 3.4: Sdihydraxy Xyacetic ac
iy e T Ch-Cl-ang
p-(@ﬂ?ﬁﬂw%%ﬁ@mm@@ﬁ@mmmmm@m@@m, and

dihydrotypheRBAaiiseR2 - kist3rdgiRickoxyabenommppigdine;

3,4ﬂg¥g@é¥%@@g&ﬁgﬁgﬁéﬁg&9ydroxyanilide; 3,4-dihydroxybenzoic acid
3,4-dihydroxybenzylamjde; 3,4-dihydroxybenzoic acid

3,4-dihydrbBAE sERAEmRet &t et RO tRoEH RS By RS St CH: -
3, 4adlittygiibxyaiitiiche; RljdectihydtoxypheryimehsnCithe forms a
3,4-dihydroxybenzylamide; 3,4-dihydroxyphenylacetic acid 3,4-
dihydroxyphenethylamide; 3-(3,4-dihydroxyphenyl)propionic acid 3,4-
dihydroxyanilide; 3-(3,4-dihydroxyphegyl) propionic acid
3,4-dihydroxybenzylarnide; 3-(3,4-dihydroxyphenyl)propionic acid
3,4-dihydroxyphenethylamide;



153,4-dihydroxycinnamic acid 3,4-dihydroxyanilide; 3,4-dihydroxycinnamic
acid 3,4-dihydroxybenzylamide; 3,4-dihydroxycinnamic acid 3,4- ‘
dilaydroxyphenethylamide; oxalic acid bis(3,4-dihydroxyanilide); oxalic
acid bis(3,4- dihydroxybenzylamide); oxalic acid
bis(3,4-dihydroxyphenethylamide); s-uccinic acid
bis(3,4-clihydroxyanilide); succinic acid bis(3,4-dihydroxybenzylarnide);
succinic acid 20bis(3,4-dihydroxyphenethylamide); maleic acid {
bis(3,4- dihydroxyanilide) rnaleic acid bis(3,4-dihydroxybenzylamide);

E:QE% rgzb%??g}jﬁ% %5@?@” an”g@) f%%%fﬁ%&ﬁg%@d&pemmﬂy
N- (3§mm@@m@m@lm@@wmmme

tris(3,4-dihydraxvbengyhamin e ko &@A@U@ymy@a@a&pﬂsea
1- (3 4- dlhydroxyphenyl) 3 3,4- 25 hydroxybenzyflurea

10-amints: nthracene 1,2, 7 8- tetreol acrldlne ¥2,6,7 etraol;
phenoxazine-2,3,7,8,10-pentaol;
dlbenzo[c fi[2, 7]napthyr|d|ne -2,3,10, 11 -tetraol;,and

Wherei st one of the ph¢”nollc hydroxy gro PS Q he nd IS
¥ —0¥R8, -NR7S(02)ft8, witerein 12We
each independéntly hydrogen, substituted or unsubstituted alk .
substituted or uﬁsumyl substituted or unsubstituted aralkyl, 1"
substituted or unsubstituted heteroaryl, 'substituted or unsubstituted *
heteroarallcyl, substituted or unsubstituted 5heterocyclyl or substitut&d or
unsubstituted heterocyclylalkyl; ane-R6 and R8 are each independently
substituted or unsubstituted alkcﬁ‘xy, substituted or unsubstituted arallgpxy,
substituted or unsubstlt ted alky¥, substituted or unsubstitutegFhetgroaryl,
substituted or unubstl eterocyclyl, swstityted o uns 8 ted aryl

hyd‘roge alkyrR

i) RI anngZ

ard R4 together form a ben2|m|dézollnonc,
benzothiadiazolidine-S,S-dioxide or benzoxazolinone; or iii) at least

oneaf.Rl, Bonil-a Hé)eaethehwith anadiaggnt carbon atom forms a

substituted or, unsubstltuted heteroc gghc or substituted or unsubstituted

15heterodroRISRM RS W Erdi e Bgﬁﬁ?ét?ﬁ@wﬂ%% %ta‘é &5
selediel rome cmbodimmudiss B5MUed®; inismeoprh H@@menbm@mﬂ%@e
or fepmsubstitueptiss@ach independently selected from Q1, where Q1 is
halo, pseudohalo, hydroxy, oxo, thia, nitrile, nitro, formyl, mercapto,
hydroxycarbonyl, hydroxycarbonylaLkyl, alkyl, haloalkyl, polyhaloalkyl,
aminoalkyl, diarninoallcyl, alkenyl containing 1 to 2 double 20bonds,
alkynyl containing 1 to 2 triple bonds, cycloalkyl, cycloalkylallcyl,
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heterocyclyl, hcterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl,
aralkynyl, heteroarylallcyl, trialkylsilyl, diallcylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, arykarbonyl,
heteroarylearbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, aryloxycarbonyl,
aryloxycarbonylalkyl, aralkoxycarbonyl, 25arallcoxycarbonylalkyl,
arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylarninocarbonyl, diarylaminocarbonyl,
arylallcylaminocarbonyl, alkoxy, aryloxy, beteroaryloxy, heteroaralkoxy,
heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy, allcynyloxy,
sralkory, Al e PR A A R
alkoxycarbonyloxy, 30aryloxycarbonyloxy, aralkoxycarbonyloxy, H

aminocarbonyloxy, alkylaminocarbggyloxy, dialkylamirfbca @ 0>¥r0
allcylatylaminocarbonylox amin%car AATEHDO
isothiourej 0, N-allgylureidogNarylureid -allgylureido’

N',N1-dialkylureids, Ni‘al kyl-Nr-arylureido, NPFN1-"diarylmeido,
Ncarylureido,I\fjalkyI-N'-aryIureido, N-aryl-N'- alkylureido, N,N-diarylureido,
N,N1,1\"-trialkylureido, N,Mgdialkyl-NLarylureido, Nalk ghr-diarylureido,

N-aryI-Ng,N-diaIIur N, NI-= 'aryt-gli-alkylu ,M-terarylureido,
arnidind’ afkFtaridirosanyiathidino, iming lkoxyimino,

NGO,
aronxyiR rallquyimind',‘ alkylaZo,zarylazo, arallcylazo,
aminothiocarbonyl, alkylatninothiocagbonyl, arylaminothiocarbonyl, amino,
aminoallcyl, alkylaminoalkyl, giaflteyaminoalkyl, axylaminoallcyl,
diarylaminoalicyl, 10alkylaryla /M &lkylamino, dialkylarnino,
haloallcylamMhe,-afdamiro; diatylampho, alkylarylamino,

alkylcartSnylam alkoxycarbonylamino, arallcoxycarbonylatnino,
arylcarbonyl8mind? arylcarbortylaminoallcyl, aryloxycarbonylaminoallcyl,
aryloxyar)ijcarbqnylamir_lo, aryloxycarbonylamino, alkylsulfonylamino, -
arylsuIfonﬁﬁm,eﬂgﬁfgﬁmsﬁﬁéﬂﬁ%ﬂ%ﬂ%@ﬂ%ﬁé@%é%wwwamino,
heteroarylthio, azido, -INPV)2, P&OXR50/2, OP(=0)(R50)2,
-NR60C(=0)R63, diallcylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, aI ylthfG thio,
perfluoroalkylthio, hydroxggarbidr @ Hig ano, isothiocyano,

allcylsulfinyloxy, alkylsulfgaf’y‘quy, Ifinﬂoxy, aryIFS‘quononxy,
hydroxyaulfonyloxy, 20alkoxysaiforiyfoxy, aminosulfonyloxy,
alkylaminosulfonyloxy, dialkylaminosulfonyloxy, arylaminosulfonylox%,
diarylaminosulfonyloxy, 2 lea inosulfonyloxy, alkylsuffmyt;” 7
" 4
alkylsulfonyl, arylgulfm I?ﬂéﬁ |, hydraxyss
nyl, [

@‘ ulfonys,
aminosulfg atkigrhime

) i IonyI, arlamiﬁosulfonyl,
onylbr 25allcyfarylaminosufony*

diarylamipi or two Q1- groups, which
5 substitffe atoms ina 1,2 or 1,3
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arrangement, together form allcylenedioxy (Le., -0-(CH2)y-0-),
thioalkylenoxy (Le., -5-(CH2)3,-0-)or alkylenedithioxy (Le., -S-(CH2)1-S-)
where y is 1 or 2; or two Q1 groups, which substitute the same atom,
together form allcylene; wherein R5 is hydroxy, aLkoxy, aralkoxy, alkyl,
heteroaryl, heterocyclyl, aryl or 30-NR70R71, where R7 and I1t71 are each
independently hydrogen, alkyl, arallcyl, aryl, heteroaryl, heteroaralkyl or
heterocyclyl, or R7 and R71 together form alkylene, azaalkylene,
oxaallcylene or thiaalkylene;  R51, R52 and R53 are each
independently hydrogen, alkyl, aryl, arallcyl, heteroaryl, heteroaralkyl,

heterocych SrEtRERfa Ry F SR SR FEfSEE ATHEN™4R | aralkyl,
heteroaryl, heteroaralkyl, heterocyclyl or het yclylalcyﬁ%
allcoxy, aralkoxy, alkyl, heteroa aryl of -NR @ In
certain embqg & [ 18 ey
embodiments,

the compound ig
HN

4

R
NH _ 0
- e HN
HN . l NH
i b
H ’ R2
RZ

et

In certain embodiments, the compound has formula:
Ag Bz Aﬁ B2
R R R? R R R4
RQI Rfs R2 3
Ag Ba or Ag Bs
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In certain embodiments, the compound is " In other embodiments, the

-compound is selected from In other embodiments, the compound is

10

selected from In certain embodiments, the compound is selected from
2,44,is(3,4-dihydroxybenzy0-8-Inethyl -8-aza-bicyclo[3.2.1]octan-3-one In
certain embodiments, the compounds provided herein have formula:
HOROH '

wherein Aj, Az, By and Bs are each independently selected from halogen, cyanide,
oyanate, thiocyanate, sclenocyanate, trifluoromethoxy, azide, nitro aﬁd
trifiuoromethyl;
R, R? R®and R* are selected as follows:

i) R and R? are OH and R? and R? are each independently selected as
described elsewhere herein or

i) R? and R* are OH and R! and R are each independently selected as
described elsewhere herein and the other variables are as described herein.

In certain embodiments, the compound bas formula:

By

R3

By

Ay

1

wherein Ay, A;, B;, and B; are each independently selected from halogen,
pseudohalo, nitro, "NHs, SOsH, carboxy and haloalkyl; and the other variables are as
described elsewhere herein,

In certain embodiments, the compound has formula:

37




wherein A: and B1 are each independently selected from halogen,
pseudohalo, nitro, +NH3, S0311, carboxy and haloallcyl; and t1 and v1
are each independently 1 to 3; and the other variables are as described
elsewhere herein. 10In certain embodiments, t1 and vl are each
independently 1 or 2. In certain embodiments, ti is 1. In certain
_embodiments, vl is 1. In certain embodiments, the compound is selected
from wherein variables are as described elsewhere herein. In certain
embodiments, the compound is selected from B2 wherein A2, A3, B2
and B3 are each mdeBendentIy selected from ClI, F, cyanide, cyanate,
thlocyanate selenocy nate trifluoromethoxy, azid#, nitro and

N Rompounds
3 epared ly st S ic methods known in

in general(sg; mes pr%wded hérein. The examples
that feffow escrlbe the exemplang diments and are not purported to
limit the scope of the clalmed subject matter. It is intende@l that the

exemplary only i gtd subject matter
being i i \ ese '&xamples. Other
emboo‘lﬁ}i ts, |th|ﬁ thesscope of cRiimsherein will be apparent to one
skilled i the art from consideration of the specification as described
herein. - The starting materials and reagents used in preparing these

compounds are elther avgt,lable from commercial \pliers such as the
- Aldrich Chemigal vl Te
R1 { 1)\? R’i /, il
N /’ R N R
H or H
RZ Rz

Ay

wherein the variables are as deseribed elsewhere herein.

In certain embodiments, the compound has formula:

' 2
By
) OH
QOH o
” 7 N /[E[
i N OH
e 0
e H \

N B3 ' H
H

A ) NH
OH 2
y o /‘ﬁ/ O . N>=o
N
3 .
N Ag
o N
NH HO | - —o
A O ‘ Ry Y M
HO L =0 & 1 H i,
. N &
N H HO
i
HO A

wherein the variables are as described elsewhere herein.
In one embodiment, the compound is selected from 2-0x0-N-{2-0x0-2,3-
dihydm-1H-benza[d}imidazoi—ﬂ—yl}—z,?s~dihydr0—1H—bcnzo[d]ﬁnidazol&ﬂica:boxide;
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15(Milwaukee, WI), Sachem (Torrance, CA), Sigma (St. Louis, MO), or
Lancaster Synthesis Inc (Windham, NH) or are prepared by methods well
known to a person of ordinary skill in the art, following procedures
described in such references as Fieser 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., 20Elsevier
Science Publishers, 1989; Organic Reactions, vols. 1-40, John Wiley and
Sons, New York, NY, 1991; March J.: Advanced Organic Chemistry, 4th

S R S
caseddgrbietrergiidpoterthdihyliroly-rerspdiardanirodlibeczanide.25
finally rempved «SuiabiapesiiyeuaiosRsats desciibed in:geene et al.,
Son e e e S SPcarty imormeciates.
5 may e glepzisuingyyeinbarimehant:the-hindctidibyiswbisolethforddmple,
by mgmmmuﬁ(tﬁmm@g@gmm%&m@w@y%m&e@ @,g-blét@z;ztarting
ol B B L SNy e
precipREBIRYHHPsH b Mifcwirdiiorr enpsrabrinenziep biakigidphy, and the
like dlliyerco/payintiraayche ichokaeteizee H3ingCoNYaRioRNstNogS,

10 oSG SIER SABNATES AT PP RRNIRINTINOtR: o, Provled

herein are general reaction schemes for the preparation of exemplary
con{BBUReE I ARttt b iReronherny R rost) | Fhdimirgey dohexanc;
desttiNebisskdafithiboyitehiplide b -piepatinagheydiiptiazelidine
e i
11, grj’_r%y {gg\ggmoime%-carboxyhc acid 3,4-dihydroxyphenethylamide; 2,6~

15 bis(3,4-dibydroxybenzyl)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-dikydroxybenzylaminomethylene)-2-(3,4-
dihydroxyphenyloxazolin-5-one; 1,4-bis(3,4-dihydroxybenzoyl)piperazine; N,N'-

20 bis(3,4-dihydroxybenzoyl)-N,N'-dimethylethylenediamine; 2,5-bis(3,4-
dihydroxybenzoyl)-2,5-diaza[2.2.1 Jbicycloheptane; 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;

25 N-(3 ,&dihydmxypheuylacetyl)proline—3,4—dihydroxyani1ide; 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-dihydroxyhenzylthiophene;
1,2-bis(3,4-dthydroxyphenyljcyclohexane; 1,4-bis(3,4-dihydroxyphenylycyclohexanc;

30 3,7-bis(3,4-dihydroxyphenylbicyclo[3.3.0Joctane; 2,3-bis(3,4-dihydroxyphenyl)-
1,7,7-trimethyl-bicyclo[2.2.1]heptane; 1,2-bis(3,4-dihydroxyphenoxy)ethane;
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10

Further compounds provided herein can be prepared by reactions
described in the literature as follows: iii) 15See, Roberts a al., J.0.Chen.
(1997) 62, 568-577 iv) See, Hughes et at, J. Med.Chem. (1957) 18,
1077-1088. D.Pharmaceutical Compositions and Administration The
compounds provided herein can be used as such, be administered in the
form of pharmaceutically acceptable salts derived from inorganic or
organic acids, or used in combination with one or more pharmaceutically
acceptable excipients. The phrase "pharmaceutically acceptable salt"

means those salts which are, within the scope of sqund medical judgment,
UL RO e TR R e AL GHR Bsdiciy, tation,
allergiencessjsovisesntmed; IRE3likdiadahsrepihir@rditadonithanoxy)-2-
10regaenabie,penefitislsiain Hharmaceulically peeaptable.salts, are well
e art, The salts ca e%ar"a%g eitt]er in sitiduring the final .
S

known in t

isolclalglt%ﬁJgh nr&IGD Wﬁﬁ%%ﬂgﬁe%ﬁﬁggg?ﬁpﬁ A %“r%?(n e%ahérein or separately
by rédztgtsnesidictor dsisic dibyixubshortlylginide: Sditibidibenariacid
mclgle, oo e e o s chloTe hycrobromide. Tanydroodid
include, .but are not limited, t r oride robromide, 15hydroiodide,
e e S S E RS e
gluchirdibydisirhratactyidrdibdisalroaratidafatedtibrduxabsracip aiifitoate,
pectpaieyatasinatelatadsote,-ahasphaierGlksinate daphigsihenatanide;
Typicgl ‘a'éa?'af?%@l‘ég Jom QrganiGRringraanic bases INCIUAS, BULALS: 4ia
notlimited to lithiunt, sodium, pdtassium, ‘calcium, magnesitim, ammonium,
monatiYarRbRRAEder ddmelnsmtray semtianeitafimonium, |
trialdsHadroxohidsatylanciéetrglleydammoanitieny Dprdpicesd teid mbodiments,

 the &ﬂg@g@%;@@,@i&%@ﬁé@gg}g gg%\g&g%g%gﬁtﬁmd 15 S AR hide;

15

20

5

30

substantially pure. In genera [ an 95% pure, and
"subetx yah oo Aeidoutid ettt dat the
confpbdirsidmsynadamiaadd djlabilydaxeankidet atidhyidtongilverdpetific
dosag&tis.evn2ninase AMRIles aaLean nek seadily nor reasonably

be remaqved by conventional purification processes. . The mode of

adniiiheEuBRreI pie Fake Rt b inbBetRnetiir b eatia pra oge-+

intraiierousbentsdamidsty danliorirsiciste el diaypiginshyiatesipk storislacid

bUCH(3,4-dihydroxyanilide); succinic acid bis(3,4-dihydroxybenzylamide); succinic acid
bis(3,4-dihydroxyphenethylamide); maleic acid bis(3,4-dihydroxyanilide); maleic acid
his(3,4-dihydroxybenzylamide); fumaric acid bis(3,4-dihydroxyanilide); furmaric acid
bis(3,4-dihydroxybenzylamide}; bis(3,4-diydroxybenzyl)amine; N-(3,4-dihydroxy-
benzyl)-3,4-dihydroxyphenethylamine; tris{3 4-dihydroxybenzyljamine;
1,3-bis(3,4-dihydroxyphenyturea; 1-(3,4-dihydroxyphenyl}-3-(3,4-
dibydroxybenzylhurer; 1-(3,4-dihydroxyphenyl)-3-(3 4-dihydroxyphenethyhurea, 3-
deoxy-3-(3,4-dihydroxybenzyl)aminoepicatechin; 3-deoxy-
3-(3,4-dthydroxyphencthylyaminoepicatechin; 2,3,6,7-tetrahydroxy-9,10-epoxy-9,10-
dihvdroacridine; 10-aminoanthracene-1,2,7,8-tetraol; acridine-1,2,6,7-tetracl; '
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-dibenzofde, glquinoline-2,10,1 I -friol, wherein at
least one of the phenolic hydroxy groups of the compound is replaced by:
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subcutaneous, intrastemal, nasal, or topical. The compositions can also
be delivered at the target site through a catheter, an intraeoronary stent (a
tubular device composed of a fine wire mesh), a biodegradable polymer,
or biological carriers including, but are not limited to antibodies,
biotin-avidin complexes, and the like. Dosage forms for 5topical
administration of a compound provided herein include powders, sprays,
ointments and inhalants. The active compound is mixed under sterile
conditions with a pharmaceutically acceptable carrier and any needed

preservatives, buffers or propellants. Qpthalmic formulations, eye
l)powd"%ﬁlg (2%755 g%lu” i6h8 Grfa 805 B\Ro et rheatB Actual

ointments,
dosagjenenistsip habtigen nyretityitsramehba@umed diodf mtlstiinisiration of the

phaimasssttica.eapasiirasniavideddeeiRcanhevaisd ingekie

achigve the effgctive ﬂlherag) utic onse for a particular patient. The

phras (LT DRULCATy e e‘(§ ivios éﬁ?gﬁ‘?{? PSRRI e prEbted

3 herdiffviverid er sulfftétieed ennoubstisbitdddonmpdutiah trdR disbRierssaha
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15

3¢

reasangbladiepefiistioARRisable R ANV Homegicalreatmans. It wil

be understood, however, that.the total dajly.usage of the compounds and
o e R i ot B
withftgiesdop arerissiwad hetsanentjlcyhitintsdiranetbitiuity dvbe oNHHE"

compiniHS parAtiee deK in-Ral-raR GoERmR, ANgu L8200 .10 ahayhH00
mglggleq(@% r PUIROSE f oral administration, doses can be in the range
from aboufdﬂﬁ%gl t{ig 26 %Bgﬂt 5 mg/kg/day. If desired, the effective daily

dose can Bk diviicadRiad(miBlerbR s dehedrpo sdsainidninmation:

conbetutihidiy-slntite-Sosirainposiians-aiayeostain such amounts or
submultiplgs therggf 10 t;ngflig Upp t eagg'w pos . The specific
therapeuticglly effective dose’level for any0 g'rgf%tﬂéﬁrl S%ﬁ%ﬁ %tlﬁaé%oﬁleaﬁ%n

upofP IR A BT RS PRtitA Gotre i bt dreratatade
sevbritycafothaidisarderrehme ditalihisio el fhapalienklasiyobibe:
spegific m&%&?ﬁ%@%@&k&&%ﬁ@%ﬂﬁ&@%@ g :cmployed. age,
body weight, general health, sex and diet of the atient, the time of .
admiATEieE F@ﬁ?&%ﬁ%rﬂin?ﬁ%‘ﬁ@nf%@%&%ﬁ‘ﬁ%#& térpeatFeftizate

of enitibtioitrafftheyipesifiptooroxyrbonpl Gyeshxgicoeny ey irikyl,

CONRIRARANOF RABAAICE Ak YU LD SRS Qﬂé@&%@&l&ﬁ@ aqigsthe
like 30Th?¥r§l§{%%ou%&g§prov%ﬁ§%can begflgfrlﬁulated toget er%ﬁ?gﬁge%qgr

moreHn? AR B EIRlcdoeds sier tiviswtlo ; adjuvants,
andeeiatiisadiibrimicsendclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl,

heteroarylalkyl, trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene,
arylalkylidene, alkyloarbenyl, arylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbenyl, 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,
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antifungal agents such as parabens, chlorobutanol, phenol, sorbic acid,
and the like. Proper fluidity can be maintained, for example, by the use of
coating materials such as lecithin, by the maintenance of the required
particle size in the case of dispersions, and by the use of surfactants. In
some cases, in order to prolong the effect of the drug, it is 5desirable to
decrease the rate of absorption of the drug from subcutaneous or
intramuscular injection. This can be accomplished by suspending
crystalline or amorphous drug substance in a vehicle having poor water
solubility such as oils. The rate of absorption of Iheﬁ:ﬁ%then depends

upof S AR SRSt o 2T SRR ey e S PETery Stal size
and zyystadint’ fghylueidlov g dialisbrptio Nk Em-N0imdeteitde N',N'-
Pharmasauiicakiom.AaM, e RADIBUAE DY, lReHSe Ol APsrsRlia d¢laying
agents such as aluminum monosteara%g‘;gﬁglatm.

L H H N sT? 'Con?o,n%m
proVIR AR Bt B iR LA oo BIRAE o LRI BBt o
liquisiépiriidV CormposivoNsusiitblelidgkeetitaial idjectidfr aliziprsainprise
physiglogically RRcan BRI dSAIQNIA RS S-ANHRAIS REIORAEMERES O,
solutjpons, 15dispersigns, sus ensions, ¢ &nz]glglopséaapa%gs{%rcl’le powders
for raehg%xr%ﬁfﬁ oﬁﬁfg‘%%&?néf? ectabfe ’s%[fﬂqtlorfs%’raaléper ons. Examples
of seftitsibierseheonb drdermomdtoradesd aaritmingiiierrsondvenes. or
Ve?mﬁﬁm‘*‘? | glycerol |'kmw%ﬁ| '|’|diarylaﬁnma]f%

0 eneqglyc rol, an ike), vegetable.oils (such as olive
gil)?/%n %%%?g%}?g r%yég?g%c’élﬁ %se 2))’/ %ﬁge%%?ag}r%) ’sﬁgﬁg{}mixtures
theréisfyipaingediviapnyoaniaksleubrardsnsen A eRvaRREeh as
paedWcMﬂmmwi&m%ymmgpﬁmmtﬁ;@uspensions, rin
addition to. the active compounds in suspendi suc
e AR AR R E IR S G AR
este‘?@?ﬁﬁ‘ﬂé?&ﬂﬂ}@fﬁiiiﬁ@é@ﬁ?@%@é%ﬂaiﬁﬁﬁ‘ffﬂﬁﬁﬁ‘ BYi§side, bentonite,
agahdgatyalthilitgaaaiib, rohtins sﬁdhes'ﬁ;:é%ﬁh G@“ﬁ%@@)mﬂ’)z,
compURRRPI9\IIRERRIS SR ARBS A AIRIRISH R IgGLION O

infusion, erther subcutaneously or’i ravenous%,_or intramuscularly, or

intr A4AEHREASPRORY Inbr R aRgEPBP S, AR AR AT R of
sterligdinjgetanieybiliglangihiutgaan Spethiigand hidarfpglorg may be in the
form;of @, fiaUIS NS AGNCONR RLAIRAYINOHS SHERERIRYS. These

suspensions may bé formulated according 30tq thf known art using

suitABE Ry aripe g e A R oS ERd IRy agents that have
beedidlederives: HyolexyThelsténioifjedtah) diprdparatdfonyiyalso be a
SterigJRISHAIG SRIHHAR OTSH SRR AUk 1oWIfinyl, arylsulfonyl,
L A ARG T R AR, VB ARECSRIOER s that may be
emptolkytimirowtiterl Rivguisdioniddandesismsnied#tum chloride
solgieRayasidiionastesil e kil raaanyantionalemployed 5as a
SoNveI o SuRSIIgIedi, FRL Ul PUPRS A PR ed s ey
-5-(CH;)y-0-Yor alkylenedithioxy (i.e., -S-(CHy)y-3-~) where y is 1 or 2; or two Q!
groups, which substitute the same atom, together form alkylene; wherein
R s hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or
NR™R", where R” and R”* are each independently kydrogen, alkyl, aralkyl, aryl,
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conventionally employed including synthetic mono- or diglycerides. In
addition fatty acids such as oleic acid find use in the preparation of
injectables. Dosage regimens can be adjusted to provide the optimum
therapeutic response. For example, several divided dosages may be
administered daily or the dosage may be proportionally 10reduced as
indicated by the exigencies of the therapeutic situation. Injectable
depot forms are made by forming microencapsule matrices of the drug in
biodegradable polymers such as polylactide-polyglycolide. Depending

upon the ratio of drug to polymer and the nature of the particular polymer
emplGirseETthd ?‘Sﬁ‘@*@g‘ﬂ Loy hetsteasdvban Be it otkethearmpibslofother

biodegriidahle paliimers dSHelugdepely(orthoesters) and poly(anhydrides).
Depot injegtahle: watlo als ared b n drug in
RAte e OB ASOAIEARIGEEY SpOoIG

I|posomes OI’ microemulsions w are tes. The

inje BRI hriTEATEHS b ARt BRcE b o deteremelyiinsle, by filtration through

5 a bacteriakfetainitggittedion byyineanorbiagsieizing-agenteidie oo

of stgsile, sl eampgsitions which can be dissolved or dispersed in
20sterile wafer or other sterile injectable medium just prior to use.
Solid dosaye FSrrEsTFararadhhaearen ifctamerebsnrber RIBISR. pills,
powders and grémcigsnlasudhnsalickidosage ot mssitheditive compound
may be mixed with at least one inert, pharmaceuticcally a able
excipient or carrier, such as.sogjum citratg or clical¢ium phate and/or
(@) flllﬁrg? grhpxtendes S s starches, 25 crose, dgitcose,
mannitol'and™s acj birffers such s oxymethylcellulose
alginates, ge ponvinyIpyrrolldone, sucrose and acacia; (821
humectants such as glycerol, &d?sdlsmtegratlng agents S i as agar-agar,
calcium carbonate, aplof:a stafthyafyipiCaeithcertainsiicates
and sodiuth~safboriatg: otation retardi -‘&’ nts'Such as paraffin; (f)
absorption ac¢ ratdrs 30such as quater?rary ammonium compounds; (g)
wetting ag€nts such as @ fbhol and.glycerol mongsteasate; (h)
absoMsertdisueh askaotin an pengpegg clay anp nts such as
talc, calcium @ ate, magnesium steara id polyethyléfte glycols,
sodium lafiyl stlfate and mixtures thedﬁiase of capsules, tablets
and pl||S the dosage fo also comprise buffering agents Solid

' e may also be employed S fiLgrs in soft and
AET0Se: o mrlk

can be prepared with coatings and shells such as enterlc coatlngs and
other coatings Wellekn Hé pharmaceuticakfor §tart. They may
optionallyeqntain Q0 gentswﬁr Sg,qwmposrtron
such that the ease the active ingredient(s) jonlyj or pref rentrally, ina
certaiMeg&f{ of the intestinal tract, optiorfa IIy n a delayed manner
Examplest‘ embedding composrxtrrons A gan be used include
polymeric substances aggl waxes..Tah contaln the compound in
admixture with non-toxic p Acetitically ﬁ'\gﬁ'f‘able excipients that are

suitable for the HO

In other embodiments, the compound is selected from
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15manufacture of tablets. These excipients may beé Tor example, inert
diluents, such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating agents,
for example, maize starch or alginic acid; binding agents, for example,
maize starch, gelatin or acacia, and lubricating agents, for example,
magnesium stearate or stearic acid or tale. The tablets may be
20uncoated or they may be coated by known techniques to delay
disintegration and absorption in the gastrointestinal tract and thereby
prowde a sustained action over a longer period. For examle a time delay

iquid paraffin or olive oil. Liquid
dosage forms for oral admi |strat|on include pharmacal macceptable

dition to the
%rt diluents

S ethyl alcohol, isopropyl

gt carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
" prop¥iene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in
particular Isothonsebdiigeouninompomnd gesieceliViencastor and sesame
oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene brcolsqand fatty

acid Sesteg of sorbitan and mlxtures thereof Begides|i diluents, the
oral cofrpis ! e as wetling-agents,
emulsifyiﬁg and suspeng g, flavorlng and perfuming
agents. [ 5 e compound in admixture with
excipients.suitagble for the manufacturgefaqueous suspensmr‘i&; such
excipients are suspending 10agents, for\oexample sodium
carboxyrnethylcelluloge;methylicellulose, hydroxypropylm | e¢llulose,
sodium alginate, pol pyrrolidone, gum tragacarith a acacia;
disp& gentg,may be natumra hajjdes, for
exampl hin, or conde satio:m@roducts ) alkyléne OXIde Wlth fatty

acid§, foréxample polyoxglethylene steatate, of condensation products of
15ethylene oxide with long chain allphatlc alcohols for example,

heptadecEE iR HEER a0 b FREmgah ’S?a?ﬁ ?ﬂéﬂﬁ’cts of ethylene oxide

with partial esters derlved from fatty a(:|ds heX|toI such as
hS

polyoxyethylene $or onoola,ate ork o n products of
ethylene ex ¥ fr amdé‘iand a hexitol

(16
S exé&mple, polyeth‘iﬁene sorbltan monooleate. The
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20 agqueous 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.  Oily 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 25mineral 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 B‘r%‘iﬁf’éﬁ’@ﬁ“ TREEE: BisFiasehe mlsgtestoreserved by the addition of
an antioxidant such as ascorblc acid. Dispersible p@wd granules

; _ bmmtlon of
water provide r|13he actiye i |e>1fm adh‘ﬂfxtunh a dispersing or
wetting ageny, a@%\mg ag8nt and oné or Mmore presemvatives.
Suitable dispej§Sing’or wetting agents ‘and suspending agents are
exemplified by those already described above. Additional excipients, for
example sweetening, flavoring and agents, may also be present.  The
compounds provided herein als be in the form of oil-in-water
emulsions. The oﬁy phasé may bg a vegetable oil, for example olive oil or
arachis oils, osa<mifera 0| for example liquid paraffin or mixtures of
these. Suitable erfulsifying agents may be naturally-occurring gums, for
example gum acacia or gum tragacanth, naturally occurring phosphatides,
for exam&% ‘f@fﬁfﬁﬁnthﬁﬁ@%’@ﬂﬁiﬁg phosphatides, for example
soy bean, IeC|th|n and @st tlal esters 10derived from fatty acids
and hexitol anfj dr de sorbitan monooleate, and
condensam'ﬁﬁ(pr S oﬁthe said partlal esters with ethylene oxide, for
example polydkye fyLene sorbitan monooleate. The emulsion may also
contain sweetening and flavoring agéents. Syrups and elixirs may be
formulated with sweetening agents, for example, glycerol, sorbitol or
sucrose. Suehdostdditinns, Mayoalsouas iiaiastFdemulcent, a
preservative and flavoring anoLcoIoring agents. In one embodiment, the
compounds are formg{[at dg@age unit form for ease of administration

and unlformlty ofiys agk. os%d’e unit form as used herein refers to
physically disctgte nits suited as unitary dosages for the subjects to be

treated; each go g a therapeutically u@ guantity of the
com oqv,nd st ong R péxmplent A drug product
will cm a'dosage ynit fﬁ‘l‘ g

Z:E
*z .‘ZI"
& o

ZT
TE

/S
. OH and o}‘ ﬁ\/@j
, CH
S,

In other embodiments, the compound is selected from

=Ny =]
IZ
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within a containér that is Tabéled or accompanied by a Tabel 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- synuelein/NAC fibril formation such as

‘Parkinson's disease. Compositions for rectal 250r 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 rectLk 07 vaginal cavity a e the active
compound. 30Gompourjds proyide j g administered in
the foffh sopnes: Methodsg o@ posomes are known in the art
(Presgett,~Ee., Methods in Cell B\gg)log 1976, Volume X|V, Academic
Press, New Ygrk, RY is known | i lipd es are generally

deriyed from hosp idgg)r otr?éy pi Ay ~Lipdsomes are
formed ond} or muliH-larRellar hydrated liquid crystals which are
dispeese an-aqueous medium. Any non-toxic, physiologically
acceptablﬁl%g&gawgﬁ%lggﬂ%%tgie&i‘pég ca u%g)%gs%;e];% 'rg}glliposomes can be
used. The present compositibns |nrﬁ%osome orm can contain, in addition
toa congourwi provided herem, stabilizers, pr,esggﬁ%ives, excipients and
ral and syfithetic phospholipids and

phophatase
prodrugs" as
provided herein; i
suitable for use #1 contact with the tissues without undue-tehicity, irritation,
allerg (@sgu?wse thellike, commensurate with a reasonable
benefit/isk r%ot[lzg",ﬁagcﬁ%%#ective for their intended use. A thorough
discussiofniseproveddddimEntl itjel civinpanldy pSteilad fidigndiaie Fomnda Stella,
V. Pro-drugaa 2| Delivegy Systems, V. a4 of the A.C.S. Symposium
Series; Edward ' By ible Carriers in Drug Design
1987, Amevigar armageutical §0Assogtatioreand Pergamon Press),
which is incorperated B&fein by refereg€e~._ The compounds provided
herein, or pngmaceutically acceptable derivtives thereof, may also be
formulatedtadie Aangd B chte @adhantepdadctids velcred dpiahatuzethaseatele 0
the RadyGhinasHOIRRR AR ERIBY MY Sl I osing Meriad 1
well known to those of skill in the art. All such targeting methods are
con%emplated herein 25for use in the instant compositions. For
noreddiltsghexenmies wf tardgetiigdaebtndes, iIsedn.e.g., U.S. Patent Nos.

6,316,652, Befdifh im0 irichts; 2RO RS A infep Ry 1 O3 P ihmin

6,120,751, . .
emboggflzents, 1: is 1. In certain embodiments, vy is 1.

In certain embodiments, the compound is selecied from
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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
30liposomes, such as tumor-targeted liposomes, may also be suitable as
pharmaceutically acceptable carriers. These may be prepared according
to methods known to those skilled in the art. For example, liposome
formulations may be prepared as described in U.S. Patent No. 4,522,811.
Briefly, liposomes such as multilamellar vesicles (MLV's) may be formed
by drying down egg phosphatidyl choline and brain phosphatidyl serine
(7:3 molar ratio) on the inside of a flask: tition of a compound
provided herein in phosphaig buffefed sali ¢king divalent cations

ithe lipid film is dispersed. The
shed t§f remove uneri¢apsulated compound,
pelleted by t&ntriftigation, and then resuspended in PBS. Article of
Manufacture:d-0Th mpounds or pharmaceutically acceptable
derivatives may be packaged as articles of manufacture containing
packagingRateliakia compand-ArpNAmAace wigally acceptable

derivative there%f growded herein, which is effective for treatment, :
prevention or ameliGFARSR S ERE St c?f’é‘lgﬁ?ﬁﬁfﬁﬁ??%?%‘?ﬁmdo&s and

synuclein diseases, within the packaging material, and a label%hat

indicates that the 15compound or eomposition, or gharmace H
acceptable derivative thereof is oM o
OH

N
Hoe H
¥
' HO
HO

resulting vesiclesjare

i
OH
HO o O
‘ OH HO
& : N OH
Ho and : .
E O MO 64
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for treatiment, prevention or amelioration of 6hé or more symptoms of —
atnyloidosis and synuclein diseases.  The articles of manufacture
provided herein contain packaging materials. Packaging materials for use
in packaging pharmaceutical products are well known to 20those of skill in
the art. See, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and 5,033,252.

- Examples of pharmaceutical packaging materials include, but are not

10

i5

20

25

30

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 arrieBifdrmiialiors &5 tecoscBripdRiYy arlerrdfipasitidheyanide,
provigiedtk ekrisy argcanarnplake haharenaivaiiclyidd teatments for
amy&&g&ﬁ%_ synuclein diseases. Sustained Release Formulations
Also provided are sustained release formulations to deliver the
con&un&’§?ﬁaraﬁ“%%§%ﬁ‘t‘a‘?ﬂ%t (i.e. brain or systemic organs) at
high cirquiteding e pveimieenid 0B aparde tM ktdii s Cafigittic methods

emBadIMENHOLING { R AINSRLR LAIZNAINELS OF At H&‘F&%ﬂ&s&%‘%&e@e

circulating levels of the compounds is maintained up to le M, The levels

are Brthiolerr darsmbihn Treoplnerris el Are rehRymRemsh ndimit dist,
presesc nflfraitstissUepbodhdarer afictherendabditinepts fogidiz egdthdheith
amylQich hvAryRaeiSi, D ULAeRAN S AN AL QIAEHISSHESand spllidBf the

understoad that the compound levels are maintained over a certajn period

of tiffA7AS! B Tati<n R e R e b P e B R OB HESSRTTRRP 1R the
art. fhitenerdndoctimeithitiie scprinftizitioheofiasilistamettas|ease siilied in

for%ﬁ%&ﬁbﬁ@&ﬁﬁ&%&%ﬁ!ﬁé @&%b%%%k%@&%é@%%ﬂ?um cc_)mpound is
malntalneg between 1018 and 10-6M be?gveen 48 to 96 hours in %le sera.

Such susthiiEd AR HH E Ao SR BT AR BHE T B EIRBE 6,7
sustifredveirbictse muansiel geiiiersevicts tidtic Ehesiick{ownpaay

thogrinhaudinann skilkisthe Adasuen peithase desatinad)inlsRatent

ol R B e U

5, 35UBBE skl 18 e ars Galoweneehure et chsrh wiemonerBusated

hereiiy bydeferenensihesephamharsitical COMPRSKIONE CaM Benklgeskto
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 I.: 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 infroduced and
finally removed. Suitable protective groups are described in Greene et al., Profective
Groups in Organic Synthesis, Second Edition, John Wiley and Sons, New York, 1991,
Ofther starting materials or early intermediates may be prepared by elaboration of the
materials listed above, for example, by methods well known to a persor 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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ISprovide slow or sustained release of one or ifi6re of the active
compounds using, for example, hydroxypropylmethyl cellulose, other
polymer matrices, gels, permeable membranes, osmotic systems,
muhilayer coatings, microparticles, liposomes, microspheres, or the like.
Suitable sustained release formulations known to those skilled in the art,
including those described herein, may be readily selected for use 20 with
the pharmaceutical compositions provided herein. Thus, 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 SHEYARPEMslEdsd wras sHTSHisI st hatei loirdnsaiamipn amrants avd
sustginesselgaseteanulation contains active 5compound such as but not
limited to, | [ rin,.ethylcellulose, and
e el W s i b L
encéﬁ@ﬁ?&ﬂ% which are compatible with properties of the disclosed

5 compound} Arkesonieniplated. hkeein 1 T$ie sUIMEINesomc lRastéarnpdation is
encanskiale-hi saalingnatiden naianles olhe Ahamagautical
compositions provided herein with varying 30thickness of slowly soluble
polymers orfly misroertgpsulation. In'Bhe er
release formulé
thickness (e.g. abgut §) T
the pharmaceutical cortiffosition about 48 hours to about 72 hours after
administration to a mammal. In another embogdiment, the coating material
is a food-approved additive.  In another embagitient, the sustained
release formyfaticy-is*a matrix dissolution devjce that is prepared by

compressing g yﬁ?h_aﬁciﬂdﬂy.soﬁble pQlymer carrier into a tablet, In
T, theltoated particles ?abtg,ge between about

one embodime
ﬁrﬁt Nos. 4,710,384 and

0.1 to about 300 microns, as disclosed in
5,354,556, which are incorporated herein by referéhce in their entireties.
Each of the PrapicibenisfinitthédomihiafiaznlidirerfStdiaxuiths dwcabtivey Burke
ingredient wesmlyRadiskiviesstyrauabaul thepglymer.  Sustained

release fogulations such as those de%cribed in U.S. Patent No.
4,710,384, whis, yediporated herein fere

1q Sufficient flexibility%0 prayent substantial breakae Y

are disclosed. The specific amount of 15plasticizer varies depending on

the naturd WtheieeBRAITgs PRy drd pariceinbpraenisddyusstom issarivod it

mayhb éiseasdidyudietermined empirically by testing the release

character'iﬁgics of the tablets formed. If the medicament is released too

quickly, then more plasticizer is used. Release cha}}racteristics are also a
i tantial amounts of

function of the thiekness of the coating. Wher, sub
plasticizer @ sustained release. 20 achOating

diminishes. Thus;the thickness of the g@ating magl be ased slightly to
make up for an incr&&%t:in the amount of plasticizer. Geneﬂzgsl%sthe
plasticizer in such an embodiment will be present in an amount of about
15 15 to 30 ¥ HAREE AL E fen s RineerE881 he coating, in one
embodimant 20 to 25 %, and the amount of coating will be from 10 to 25%
of the weight of the active material, and in 25another embodiment, 15 to
20 % of the weight of active material. Any conventional pharmaceutically
acceptable plasticizer may be incorporated into the coating.
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The compounds provided herein can be formulated as a sustained and/or™
limed release formulation. All sustained release pharmaceutical products
have a common goal of improving drug therapy over that achieved by their
non-sustained counterparts. 30ldeally, 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 control the
condition. Advantages of sustained release formulations may include: 1)
extended activity of the composition, 2) reduced dosage frequency, and 3)
increased patient compliance. In addition, sustained release formulations
can be used to aHect the time of onset of ng_cr otfier characteristics,
such as blees g-oftrebcomposition, and_thys CNHSQECH,
occurrence of sigdeeffects.  The sustaingd release formylatfons
provided herein are @esigned to initially release an amount of the
therapeutic composition that promptly produces the desired therapeutic
effect, andGraBGAM 2afd LOMHRER KiaAstB ol Tthil?®8mounts of
conipositi@hsrioaneatitei O dnigokbiielofrih dxbpixidicadfhect over an extended
period of 2gtime, In.Qrderimmalniainihi: castantievehinthe o dae

therapeutjc_ composijtion must be released fragm the dosage form at g rate

| f

that' @il ?@Bﬁ?@%&mﬁmﬁﬁﬁ%ﬂ%@ﬁé{‘?ﬁ‘é B RSB S%eretas the
bodyset irecoubinitied welcasenhen plotivecmgiretjontepalbestirenitatBe by
varigitgse " ARKICEES.ABF RXAMBIE Al AREIDEIAN YRt ST RS wRIEhOT
other hy?olgt%!cald%)S onditions qr %{)r{uogoun.ds. t' f:Pretgl ra’gdons fortgraﬂ]
adrﬁf‘:%?roatfgn m%tl‘i'/ 58 é‘ﬁl%’f%ﬁ% £ edls[%%ﬁ%’ Eontroned TefEaSE o the
activedse ol drintiona bswsbodhmas, aikleolitpoad de speisniiukasdias
?0 ni&%&lﬁﬁgk;@ %@ﬁb@@%f 6&_? B isers _ E@dlwfelf&ﬁﬁﬁlﬁé%ﬁgﬂtﬁé Gan E_ﬁ‘nﬁeﬁaﬁﬂhé
orm in liquid form. The sustained release.pawder.comprises .
oS R B e RSP SO R Bateo
withPEibReeestrayada arrdsrithpsiprieeparatif sywatag Banddicoispesiedddr
susp@ieesk Rk Hquidskehic orantk ilpamaiataimiscaustiaidac teleas@rganic
characteristics for a useful iqd of time .These dispersion .
o A S B R B opopice
dis BifstacctHie BiRtet BccoRtirmieeiprarmetohiptaing a
polyyiesnatd) ikuinay, hrisaluate linse|wbirapesrpeliRimpespeaile: or
b'o‘lﬁ&'&%&l@,%%r;'{&%}?o‘@%%ﬂ&g DSRANMDELRP. SRBOM DS 1i0G from

e orsynt |

polymer may be a natural efic polymer. Natural polymers include

PO SEPHR BT S BIF: Ol AHER e e ey i B

acidaitiepresantating synihetie, pelymiidinchudethadedmsghibdek, but not

30"&&11@@&913%}%9, AeRErRGA IR GR! RN RIS AR RO U-S. Patent No.
556,

5,354,

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 synthcsized 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, infravenous, intramuscular, intracisternal, intravaginal, intraperitoneal, bucal,
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which is incorporated by reference in its entirety. Particularly suitable
polymers include those described, but not limited to those described in
column 3, line 46- column 4, line 8 of U.S. Patent No, 5,354,556 which is
incorporated by reference in its entirety. The sustained release
compositions provided herein may be formulated for 5parenteral
administration, e g., by intramuscular injections or implants for
subeutgneous tissues and various body cavities and transdermal devices.
In one embodiment, intramuscular injections are formulated as aqueous or
oil suspensions. In an agueous suspension, the sustained release effect is
due S HFpEHS AMFEsRrb it s BTRMS o IR SRRl e Fistifcb e fiddiy ered at
contptexaticritotharahcr eatadn i sselctiomraieni QAusital dedppraaeiids of
ke e RRaNe AN saliians: MBRIU DE RIS Al AD

active compound |s determined by partitioning of the active compound out
of tRELGAHD i Sundistninte iR SRR Bk eadtResdREs tiids
whi(c&bpwéagﬂxfsdﬂmhlenwfd Wﬂhé;ﬁe@&&bhp@iﬂ Etmﬁuwmdml spiegsare
Suitghle QU Sl IAY: PeriSeR IQLINHAMMUS hlak ISSLRD: D cldGopU L ARE

not limited to, sesame, olive, arachis, 15maize, almond, soybean,
cottbRYBBE R LN BiDLe CW@HWW@%@BWW%%?&%ﬁ%W that
imppirtgedesttai Mpthrbisabersiaiope Apdstitinte rantingdioniuteysato alears
is tgiRplantfedrug-bearing polymeric device subcutaneously or in various

. bod ities. The terial di Implant, which th
piocompa kLR RRIRBRS, RATHIEASOL s LT o SOmyErBe"

silichaebapuirativgl spepovtapianeidinl iadio eretcopotfrineysiepto achieve the
_ﬁ’_ﬁ@%&ﬁ@k’?_‘iﬁ&ia@@lﬁ&l@éﬁmﬁ@é@h Wiatiom d@f 15%@?@3%@%9@%&%9&%@%
e plological a HVI of the co ou raviae ere|jn as
e o0 Bl Y el L B o ac e
typEPmPHIG beitea fisoEonib Fils trasPRikirsofitsis setswicddidibrianvvas

assersRel y:aeiernimnopheefficrayRitherconRRUREEISHEMISE 6 the
dis%%sembl%/di%ru tion.of

R s e B R R
NACHHEFR Witk &efsere Afisrame wadoslosionstniivdetelseindegentthtine
the etigeindf gheicepeiidsy AngGfdalAtdal asm BRnegatioercagEakiayn
g e U
about 5 mg/kg/day. If desired, the effective daily dose can be divided into muitiple
doses for purposes of administration; consequently, single dose compositions may
contain such amounts or submultiples thereof to make up the daily dose. The specific
therapeuntically 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 healih, 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 ernployed; and the lke.
The compounds provided can be formulated together with one or more non-

toxic pharmaceutically acceptable diluents, cartiers, adjuvants, and antibacterial and
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proportional to the amount of fibrils present. The highér the fluorescence;
the greater the amount of fibrils present (Naki eta!, Lab. Invest.
65:104-110, 1991; Levine Protein Sol. 2:404-410, 1993; Amyloid: Int. J.
Exp. Gin. Invest. 2:1-6, 1995). The disruption of AP 1-42, even in its
monomeric form, was confirmed by a study 5involving the use of
SDS-PAGE and Western blotting methods. In the Congo red binding
assay the ability of a given test compound to alter amyloid (AO 1-42 fibrils,
TAPP fibrils or NAC fibrils) binding to Congo red was quantified. In this
assay, AP 1-42 fibrils, IAPP fibril or NAC fibrils and test compounds were
incUBHister PRSI P bRy eI A TR e BEERAOLGTY A B9 avd tedififer.
Therasmpaunti€ifykh bddafiaited) AR Bxiilapiks B INAG: fipatadai ainedals dhe as
f"teﬁéééﬁﬁ%%hgMt&%&‘?&f&?kﬁ!%‘!;%#ﬁé@%‘&%gkﬁé%fﬁ%?Eéé’étgt8 %%g?,dg d
After appropriate washing of the filter, any lowering of the Congo re c.on[or
on the theRiciRf hefstadenteuntastedt colvif areredhssarstrl dhijo
red étgimthgoidtresaniyd eitk prateuipiivtd @b dancesaf diedasiceripound)
was;indicativie. ofitha iestaomreLnds.ahliva @, tadiminishialsr ibe,

amount of aggregated and congpPhiliQ AO 1-42 tibrils, LAPP fibrils or NAC
fiorif&ngEn MR APRS Sy Bl PR AP HAISH RS, P b PifSonPiis
mayrdieechaministaredhin dcomizindtiondomse G entiallyisvolthian ofiidy, in turn,
therapeltic aagRk SHED Q&@@&Jbﬁ@ﬁw&&ﬁg%@oﬁg@w@&@m&%nown

for treatm?ntE %revention or amelioration of one or more symptoms of

amyTBTARRIE PRATPECHER: forh SamRe chisyied, bh e.tis iRyt ‘;ﬁ‘@ﬁiﬂ% but
are sstlimitbdsteludemeperildsipdrachigelien(Aracept), rivastigmine tartrate
(Exelon), iaeslingdevdigehiniid adtoone0 ARdHalaataniar, Ry drabomids,
(Rem{'r&ylg. _G.JXI thodscof use of the.tc m ounds arld compositions 25The
compoundSTandEempoSTHoHEBrSVIdRd HEPETR APE FUETHP M REIABRIE b1
treathyeintogpvalicerioptatie.aspiolitsreitidia witems ornvwmesysRotaings of
amyipi:diseasasepidisideisisinaudinga paldinitaddQdinaasesio
assqclated with.he [armation, depositon, aceumulation, or persistence of
amyloid fionls ISeases asso ated Wi ‘ 8 forma ion, déposition,
acCHPRTARIRYA CHFipar Sibiarissobieatplarbitlseilscipona s akapddiphent, the
fibriprofyahampyd0l popralsienars Gl epiee i am tRaiven YpehnEcaiialchs AA
amyloi L.amylaid. IAPP amyloid, PrP arnyloid, a2-microglobuli

oo BB RRE L o R e A ot
emBOERFTERROSTREPHBIHSIEH entaihiiORPRFcHEH 28 A HmyISIHEnd IAPP
arnytasthifiringestaidispensing agents. Suspensions, in addition to the active

compounds, may contain suspending agents such as cthoxylated isosteary] alcohols,
polyoxyethylene sorbito] and sorbitan esters, microcrystalline celtulose, aluminum
metahydroxide, bentonite, agar-agar and tragacanth, or mixtures of these substances.
The compounds providec herein can also be administered by injection or

infusion, either subcutanecusly or intravenously, or intramuscularly, or intrasternaily,
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 sﬁspensions. 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 alsobe a
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embodiments, the compounds and compositiors provided hérein are used

for treatment, prevention, or amelioration of one or more symptoms of
diseases including, 5but not limited to Alzheimer's disease, Down's
syndrome, dementia pugilistica, multiple system atrophy, inclusion body
myositosis, hereditary cerebral hemorrhage with arnyloidosis of the Dutch
type, Nieman-Pick disease type C, cerebral P-amyloid angiopathy,
dementia associated with cortical basal degeneration, the amyloidosis of
type 2 diabetes, the amyloidosis of chronic inflammation, the amyloidosis
of 10malignancy and Familial Mediterranean Fever, the amyloidosis of
multiTEFijErAbE hEB-eeTitysticisha rehdamnylondiosiyofctptiodiluent
diseasasydor euiaigis) akoboaisaase:, SoRstnaNNASHAYSSIf syagomMe,
kuru,, scrapi idosis associated with carpal tunnel syndrome, .
senireéigg%g ilglg tz%lz’r%y oé%%i?a?j’r% %}?’% eg}elagf}d%’ﬁgrpo Yred rso&p“aﬂ?]%/%{r{&o R

amyfBiigeieeds érktdenwridsiiestrdlainet silrrearaipmbmblboimelnrsd

5 the 15distases argdizhgimensniineaseriyeens diabtBtest ois AlSbe

18

15

provj S418 inhikit or prevent a-synuclein/NAC. fibril .
forméagg&(;ngmetho%%%%ﬁﬁ%%%%%?&%ﬁcgg%h%ﬁﬁ%%:‘ééﬁt}ﬁ Iaé%g{‘/?ﬁhff“g'nd
metABASSHS A Nedsd {ed s BrppaGHoRAbRI PRIy gRegreRapeisRens
prefomieddeyaticlein/iNAGdipiaantasyniciaiid Coassoginiegvprtein
depgaiigq E&Agggﬁﬁm SRR S, hSRYRYCIein dizeases of
synucleinopathjes treated, prevented or whose Symp Qm‘% re ameforated
by thE NS HECA RY B fjsaRio R Brobraeeutésfaicaiude, but are not
limited to m@mmmammym@mmm@m of the
acciplARRc BB IERRR ALRYGFIRAR R BIHHAD BRHESRon

fibril‘iélnt.cenrﬁ%l embodiments, such diseases’include Parkinson's
diseass fafh fae 558 ﬁ?&ﬁ'é‘ﬁf?@ﬁ%@f@%ﬁﬁ%&@%@%@%@ém
bodpigd dricatlsdsdraimbe cemdisiials dmmentiathitibicawndotligsiymettiple

systeph.asintyaRshe Rapdpeaizmdemeatia commeX9lGHAR: are
The [ollowm &on-llmltm%%}é%%les_are given by way of illustration only
i

andare’ F\eg?%o REiHETE" 1 SPaanss Sfdet FRsLr g Rearent

- varigtrepasite 30w bedh taseso Tsibiajantthie dtrdeBiting drbrsthiisgirfbor
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SCOpRitR A N AMBLES @%@E&%&ﬁﬁ@ﬁf%ﬁ?ﬁ%&%@é@ stebttizing
ved by rotary

solvents were distilled before use and.were remo 0 )
o S R W 5 B S AR,
40-88napner ol sfevilsiiniectablyahdiish wkprieatogsaphy. TLC was
carried o%usimﬂﬂ&h@%@?@hﬁﬂ%&dﬁ&&ﬁ%@%@?p@%mm&%}ﬂﬁ%@ised
wit then pping in a vanillin solution (1%, vanillin, 1%
11%%?% %28 g‘ggsﬂ _e%%%ﬁ?ﬁé%ga %g:’gf%%i W%?gtlfgccgfl&'ééaﬁgﬁﬂé’r%tos
MSTatEhER Ah A sarircEpriarraci Bl lnarsrieblsreeidianis0 000z
for ddditravicdP dicalbidvprdendi3 en@er Vi iaerd HOWYARRRE YotR3R0,

SPERLSIEHS:- ARSI NITR AR B PRTSLE 3 scale
referenced to the solvent peaks
carboxymethylcellulose, algmates, gelatin, polyvinylpyrrolidone, sucrose and acacia;

(c) humectants such as glycerol; (d) disintegrating agents such as agar-agar, calcium
catbonate, 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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CHC13 at 7.25 and CDC13 at 77.0 ppm or (CH3)2C0 at 2.15and
(CD3)2C0 at 30.5 ppm or CH30D at 3.30 and CD30D at 39.0 ppm. HPLC
conditions The analytical HPLC equipment consisted of a Waters 717
autosampLer, 15600 pump and controller, and a 2487 UV detector
controlled by Omega software for method 2, and a Waters 717
autosampler, 600 pump and controller, and a 490 UV detector controlled
by Millennium software for method 1. Samples were analysed by using an
RP-18 semi-preparative column (Phenomenex Prodigy 5 mna C18 100A,
250 x 4.6 mm) with a guard column (Phonornenex SecurityGuard
20CcHTRHERTE Bttt Al B S 4Be TR S TARF CORhRAY AtkE 4t 30C.
Samgteds(Sodiln) Wwerd abaty setitisingsabaraliiléphasedlowaatéofifbis

M-/t L 1?%%%%%%59&%%%} aebAi3SDid connBlYERk Br

- -1120 caontaining 25Method 1 Time mlnutes? solvent A solvent

8

10

15

14

25

36

BO ﬁ%@%ﬁpﬁ jay also be employed as fillers in soft and hard-filled gelatin capsules
using such excipients as lactose or milk sugar as well as high molecular weight
pelyethylene glycols and the like.

The solid dosage forms of tablels, dragees, capsules, pills and granules can be
prepared with coatings and shells such as enfesic coatings and other coatings well-
known in the pharmaceutical formulating arf. They may optionally contain
opacifying agents and may also be of a composition such that they release the active
ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally,
in a delayed manner. Examples of embedding corapositions which can be used
include polymeric substances and waxes. Tablets contain the compound in admixture
with non-toxic pharmaceutically acceptable excipients that are suitable for the
manufacture of tablets, These excipients may be for example, inert diluents, such as
calcium carbenate, sodium carbonate, lactose, calcivm phosphate or sodium
phosphate; granulating and disintegrating agents, for example, maize starch or alginic
acid; binding agents, for example, maize starch, gelatin or acacia, and lubricating
agents, for example, magnesium stearate or stearic acid or tale. The tablets may be
mmeoated or they may be cozted by known techniques to 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.

Liguid dosage forms for oral administration include pharmaceuticalty
acceptable emulsions, solutions, suspensions, syrups and elixirs. In addition to the
active compounds, the liguid dosage forms may contain inert diluents commoniy nsed

in the art such as, for example, water or other solvents, solubilizing agents and
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89 30100 0 31 11 89 40 11 89 H1PLC Method Z (for Compounds
DC-0051-B1 through DC-0051-B4) The method 2 constitutes using a
C18 column with 2.1 X 50ram dimensions. The run time is set at 7
minutes. The mobile phase included (A) acetonitrile with 0.05% TEA, and
(B) distilled water with 0.05% TFA. All runs with method 2 employed a
gradient elution from 10% to 90% of solvent A. Example 1 Synthesis of
3-methanesulfonylamino-4-hydroxybenzoic acid 3,4-dihydroxyanilide
(DC-0051-81; also referred to as DC-0051-CB)

emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl alcohel, benzyl benzoate, propylene glycol, 1,3-butylene glyeol, dimethyl
formamide, oils (in particular, cottonseed, groundnut, com, germ, olive, castor and
sesane oils), glycerol, tetrahydrofurfury! alcobol, polyethylene glycols and fatiy acid

 esters of sorbitan and mixtures thereof. Besides inert diluents, the oral compositions
may also include adjuvants such as wetting agents, emulsifying and suspending
agents, sweetening, flavoring and perfuming agents.

Aqueous suspensions contain the compound in admixture with excipients

| suitable for the manufacture of agneous suspensions. Such excipients are suspending
agents, for example, sodium carboxymethyleellulose, methylcellulose,
hydroxypropylmethy! cetlulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acaciz; dispersing or wetting agents may be naturally occurring
phosphatides, for example lecithin, or condensation products of an alkylene oxide
with fatty acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example,
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial
esters derived from fatty acids such as hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide with partial esters from fatty
acids and a hexitol anhydrides, for example, polyethylene sorbitan monooleate. The
aqueous suspensions may also contain one or more preservatives, for example, ethyl
or n-prapyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring
agents, or one or more sweetening agents, suchk as sucrose or saccharin.

Qily suspensions may be formulated by suspending the compound in 2
vegetable oil, for example arachis oil, olive oil, sesame oil, or coconut oil orina
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 suitabler 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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Formation of the méthanesulfonylamine derivative of the amide DC-0051 77

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-Si; 20also referred to as DC-0051-CB)). A)
3-Nitro-4-methoxybenzoic acid. ~ To a suspension of p-anisic acid (3 g)
in aCBHCT MBS E0 i Hrble WA SRR S B HSB USRI 2Eid (6
ml). aEh&srasukammeabysmmw@sdakkrmWa’chbmmHtﬂxt@mdmlpxents for
tem B[%t @%E%Mmgwggeﬂyas poured onto ice
ite SO|I fo

(100 ml) and the rmed filtered off, then washed with more ice
cold water # GRS BF5g TRy gy P fgife forEgs9ehy 8441 H,
d, J2E)pBR2 IhElch; pl@sd@y&dz)vekﬁabl(eloiﬂ fok, Bkm)lapilvd dillof 3cls}. B)
3- NEHB ﬂrgﬁﬂ?&f 351%3? " ﬂglg %ﬁﬂ%@&%ﬂfﬂ%d i )@@'ﬁ@se]—@rﬁt?ﬁle e (10
suspensign of 3-nitro-4-me enzoic aci in thionyl chlori

. 2 B CREE PR TP G RO U8 AT P A
vacEF@%@&@%@@E@M%@WI@&MM@%@M@NM in
dry gishigremethanRd? Grek.amek WM%@WM&%&@@M esters
3,4- meth&( neglox (?igllm &F gn%'%;l%ro ?E:QQIQ esm% asn%ggat
dropW|se ?1e mttgé ure was At o0 emp &ratare tor 24 fours, then

moreid| RemtisrsriienpaeraqB Ofi W@W@W@W@q\m@g fﬁr)ea%éa
andﬁhﬁopye@gﬂw@afﬂiaﬁaﬂo@ﬁom& WasbedI Wi mALel e sSreetening and

nitrgz4-methox 0|c acid.3.4-met I|de 1. 72 %
LRGSR A et A Y AR Ol S B
2, Sﬂzylpke%ml@%ﬁﬁ o, wefqﬁlahmm%ymg@who aeptgina gHz),
6. 9ae1nbica%€1d,p3e&lrka)nﬁ Aol (Bl dring addloidd Bddnis). C)

3- methan?s&lf ?ﬂg}nent %@?&x@;"é&?ﬁ%"% g%ﬁigce% i dosage umbfonn for

methylenedlcayanl A sus ensmn of 3-Nitro-4-met oxybenzoic acid
3, 4iretPhAdHEERBSPR N B b TRy Ph e RRe g iy wifs verdhierdRid (1
ml) wias siiptedidatid disbydragemdbd ihupadadesagda yolr ki eiehietCaron
(10%:,200.030). 401 R:NOM e rd IGIRRHRWAT &ﬂ&%&%&%%%ﬁ&&@@dﬁ’@?'

and the solvents removed In vacuo. Purification by column

chrdfASG RIBRPERC Y RER@tet g RRtrSortd W%TWF%{%}EJ%“
dichidtometiagesgtheeisdgdut exanvinap{Bic0 m g 1B8Padiddtispwiasntended

immeaialely disspiMed.in RHIING b anchmeihanestliprulchigride (0.2
ml) ado{ ﬂ dropwise,

osis such as Alzheimer’s disease or a disease associated with o~

synuclemﬂ\TAC fibril formation such as Parkinson’s disease. Compositions for rectal
or vaginal administration arc preferably suppositories which can be prepared by
mixing the compounds provided hereir 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 rectun 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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30then the mixiure Teft at room t€mperatiire overnight. Aydrochloric acid ==

(1 M, 100 ml) and ethyl acetate (100 ml) were added, then the organic
layer dried and evaporated in vacuo to give the crude producL
Crystallisation from dichloromethane gave
3-methanesulfonylamino-4-methoxybenzoic acid
3,4-methylenedioxyanilide as white crystals (155 mg, 47%). IH NMR
((CD3)2C0) 9.62 (1 H, bs, NH), 8.07 (1 H, d, J 2Hz), 7.97 (1 H, bs, NH),
57.87(1 H, dd, J 2, 81-12), 7.55 (I H, d, J 2Hz), 7.22(1 H, dd. 52, 8F12z),
7.21 (1 H, d, J8Hz), 6.83 (1L H, d, J 8Hz), 6.13 (2H, s), 4.14 (3H, s) and
3.16481Bigkp 930 faahamrestfdvplamin BrashiliroXybe hzbit Acid Bk in
dihydf@xtyaiyﬁgi@ég%%éae@ﬂg ,dgﬁﬁedlsr&ﬁ@m%@ﬂaﬂﬁc@%@a&;@fmm 1922,

48, JLllozsor%rgs 10};; %rred o en%’?ame lar, hé%rated liquid crystals which are

3- met]ﬁanesul?onyfmmlng A meth oxybenzoic a
3,4-idipiyreie sregensissdroo fymendeyic e eRdedinicyaptairand
5 nitrogembstiassRAReI:RRMNt ioramide6 bathensling sestinued for a -
furthgt. 28, Melanal 0. uas added carefuly theg;r%% e

evapo ted in vac O to avo ume O m IS was repe more times.

PuUri %ﬁtm%ﬁﬂﬁaﬁ&%mm%ﬁ@ ligseryBhe preferred lipids are
3- meﬁhaﬂe&dli@dﬁybaﬂpﬁaqﬁﬂmd{myﬁﬂgnﬁlﬂmﬂ{wMyan|I|de

(D005 A1) (e g 72\ ppls e Sl LN (D200
9.68 (I H, bs, NH), 927 \gﬁ?ﬁﬁg éﬁg“j“fﬁz'i 3 %‘1
10 o) PREPET B *&ﬂ%ﬁ“%?h@%eﬂaamﬂsﬁ%wm%ﬁﬁn@ b Famglay 14d,
(1 Hgrelreledddd )y PidupboHpntakt SRHHE0IF0 Sfdyeckud R zéte&séezﬂd H,d,J
8 HZ%}%BE&E’S@& Mﬁﬂy M%e?fg %ﬂgut}cgﬁf %):ce"}y%&é jrigy] "]é% mser
herem represents those prodrugs of the compounds provided herein, which are, within
the scope of sound medical judgment, suitable for use in contact with the tissaes -

15 without undue toxicity, irritation, allergic response, and the like, commensarate with 2
reasonable benefit/risk ratio, and effective for their intended use, A thorough
discussion is provided in T. Hignchi and V. Stella (Higuchi, T. and Stella, V. Pro-
drugs as Novel Delivery Systems, V. 14 of the A.C.S. Symposium Series: Edward B.
Roche, Ed., Bioreversible Carriers in Drug Design 1987, American Pharmacentical

20 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

25 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

30 lipasomes, such as tumor-targeted liposomes, may aiso be suitable as

pharmaceutically acceptable carriers. These may be prepared according to methods
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25730 “~Example 2

3-Hydroxy-4-methanesulfonylamino-N-(3,4- 1|hydroxyphenyDbenzam|de
(DC0051-58; also referred to as DC-0051-DB). Me02SHN Formation
of the anilide of 3-methoxy-4-nitrobenzoic acid with 3,4-
methylenedioxyaniline gave 3-nitro-4-methoxy-amide. Reduction by
catalytic hydrogenation followed by immediate mesylation gave the
rnesylarnine. This was demethylated by reaction with borontribromide to
give 3-Hydroxy-4-
methanesulfonylamino-N-(3,4-dihydroxyphenyl)benzamide (DC-0051-38;
alsokpsferredbrse1bils DTho B -Bm)esalple, liposome formulations may be

3- MW%@E&&M&@@@M@N@@%Y@@?M&W@M such S

suspension f 3- mglthgl@gr thro e 0|c id 05g in thlo oar(ile (10
iy

ml) was feated at re hehour T o ents Wereg%)m

vacGboi8\yipe i abismimtiskibieins & \@/meéasmta}) Phivgeiide ﬁf@rféﬂékwés
disselieds mmryodiﬁéﬂm@maﬁ&am&ém@ﬂoa&amﬁmﬂé&wm@&wﬂgm@(&@
mI) thyl Q(?dlg)(ﬁ/aﬁlllkp 3%4 191)11 thli:h]&){.(i) etglane % was
adde éJWI € mixture Was at room tgmpera dre’ 4 hours,

theﬁ%ﬁ%’r’ﬁé r’f?ﬁ*féfﬁ BHS SV ESIPHAD) TERAVR arBRRS e eRpoppuRd: seiiﬁfnsl gdded
anddéheriprecipiiaia filtereshaifraadivweshed with water to give
3-Methoxycd=nitra-N-(3.4- gk%thylenedloxyphenyl)benzam|de (0.43 g,
549%). 20NMR ((CD3)2C0) 9.79(1 11, bs, NH), 8.03(1 H, d, J 8Hz), 7.98(1
H, d, J 2HZe 9ompqants 086‘135“?"%23113’736?1&‘W dﬁ‘?‘?ﬁﬂw @ﬂi“ﬁgﬁfh
J2, Bta)clEs 88r(dnkdacd Ginkajnibelibd@kips maathl dlch(Baindsy:  B)

3- N@Meﬂﬁ%ﬁ%@%‘é&ﬂf@ﬁéﬂ%ﬁﬁ%ﬁe@;ﬁe&!&%%@x%&ewﬁéﬂm%wve for

benzamide.
treatment, prevention or amelioration of one or more symptoms of amyloidosis and

synuclein discases, within the packaging material, and a label that indicates that the
compound or composition, or pharmaceutically acceptable derivative thereof, is used
for treatment, prevention or amelioration of one or more symptoms of Iamyloidosis and
synuclein diseases.

The articles of manufacture provided herein contain packaging materials.
Packaging materials for use in packaging pharmacentical products are well known to
those of skill in the art. See, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and
3,033,252, Examples of pharmaceutical packaging materials include, but are not
Immited to, blister packs, botties, 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 composiﬁons provided herein are conterplated 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 (1.e. brain or systemic organs) at high circulating levels (betweeﬁ 10
? and 107 M}. In & certain embodiment for the treatment of Alzheimer’s or Parkincon’s
disease, the circulating levels of the compounds is maintained up to 10”7 M. The levels
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A suspension of
3-Methoxy-4-nitro-N-(3,4-methylenedioxyphenyObenzamide (100 mg) in
methanol (20 ml) was stirred under hydrogen with palladium on carbon
(10%, 50 5mg) for 18 hours. The solvents were removed in vacuo to give
a brown gum. The residue was dissolved in pyridine (0.5 ml) and cooled to
0C when methanesulfbnyl chloride (0.1 ml) was added, the mixture was
kept at OC for a further 30 minutes then brought to room temperature for 1
h. Dilute hydrochloric acid (10 ml, 1 M) and dichloromethane were added,
the organic layer 10 separated, dried and evaporated in vacuo to give the
prodifctifS L ErEHRG0Me PHitAtassmisy ol meehreheatogiaprayestr
silicargekiedutingasith figtalorarpeibaine I6erHaD i ghe thyy arelaie{:de8%)
gave,3-Methoxy-4-methapesulfonylamino-N- (

3,4-?%)&1% gﬁﬁ%ﬁ?&gﬁ%ﬁgﬁ%g%ide (65 mg, 55%) as a white solid.
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3.16 (311, s). ) o . .
BRI GG PR B A P er s 1 BE A
(D Cipbdes8) tolis acstiriechsttspension of

3-Meth0xg—ﬁg‘g&t@g@@%ﬂf%@a&@ ﬁm%'lations may be made by sustained
20methylened|oxgohenyObenzamlde (200 mg) in dry CH2C12 (20 ml

. 0 ml)
undE G BEE hAS TSt i R BEThieY6. & Mp e Ardiam! in the
contirysechfor thoba dberi2@ hoUS L alde tNan 8| BU7AGE) 3PA6, 2dBAScRE LY,

thersshe Solvent BaRoratad in ¥acka.to ayelumesef 4smk ihiswas

repeated 2 more times. Purification tg)? column phromatograp y over silica

gel Btftmy ittt hidPofotti-LBat i mEHAR SR eIt %) gughe e cach

&HM@@M@I@h@Wﬁa’H}hﬂgpﬁ@m&cwﬁcd compositions can be used to
25(3declibytoxyphanvh panzantiole (Piat Jo8) BRMGn3tial ARiRA or
brown cr es%al%‘. ‘11 NM@@@B@@?{J&% HA,I | 8Hz), 7..?;00éB H d, J&§ 2),
7 2SR A DB Y Sl PR P h 2B 73
(I Hodmbrates Aysoaot 2 B8 8 1 multa do 20885 ¢( Mickaparticiesdjpehosmethod
1) 2Qigd¥Rerd) or the like. Suitable sustaidéd(?é‘i@@@f&-muiaﬁons known to those
L Ceeteniaanie: hogssenls b suteene
with the pharmaceutical compozitions provided herein. Thus, 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
gompound such as, but not Heaited to, microcrystalline cellulose, maliedextrin,

- ethyleellulose, and magnesium stearaie. 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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[reatimierit 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
3,4-methylenedioxybenzoyl chloride to give the anilide. Removal of the
methoxy and methylene dioxy groups with borontribromide then gave N-(3
-methanesulfonylarnino-4-hydroxypheny1)- 103,4-dihydroxybenzamide
(DCO0051-S6; also referred to as DCO051-AE). A)
2-Methoxy-5-nitro-methanesulfonylaminobenzene.  To a solution of
2-methoxy-5-nitroaniline (5 g) in pyridine (25 ml) at 0C was added
dropiidaasideansuferiyiatiotifeniss:shihahadivy yhiciseo{@isupiYEhe
mlletp'ﬁ&Méx%&z{ﬁfdl abbodmioh Etsuahmtmﬁzbo&o@ BlelaiRi) éﬁlzﬂm éﬁéﬁﬂ%&hﬁ&'%m{ag di
The mixture.was poured 150nto.ice (1 and dilute rochlorjc. aci
(3M m il W%ﬁ;ﬂ he <olid fanne E\/\t}zﬂﬁcsG |%(lanr%§‘){ eéjfg wWas %%Xﬁﬁfﬂv\?\?la ((fegrl 3egive
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dd, %c%hg@ Qn?er%gt&%ﬂe’a‘}n%zz)m% ddlﬁmgn ,%thotz)ﬁfédlgal_zQ" 1%9%%@ a 8iZe Tange
2-Metboxy-5-amino-met anesq?fony aminocbenzene A Solution of

2- 1\ NEHFERYEUS Rrb b mh T o A Aurieptindn® Patep! lomaHARSH(20
ml) eshieifiEgqpaltbdivminearkanhetef by oR8ag) WassHAREial IORbLE

tem R AL AP LR UPD IOk A R B MR YRS MGG BlR "
celite then evaporated to give 2-
met S Eed iRt s eyshy larinobenzene as a brown gum. This

was used withioed %awiﬂ‘r}mﬂtaﬁm thehfal hwia desedietidn 1.5, Pent No.
N- (%,m@Em?%%EQM%‘BH}&}éﬂ&%EH 9§¥8Q§H¥Mfé ‘entirety, having a relatively

met%nedloxybenzamlde._ A suspension of ) o
3 4-HietRSrEAEEARERY SR B casee gy detnanyrt meirmt dokilinas
heared at sefiisafel orddgodnriiih eosphvents werisciedVEe: ipeciftumtangivd

the geidcpeh W?d@ﬁe@dﬁ@ 8 ®Oldeure of the coating and the particular plasticizer
2-Metl'{110>fxé5-arn|nometha%%liyI onylamjnobetizene (from the previous
|

reactioh) W GHELBIEL Ry AEPRT DT RAGLY G s dua 885 %he acid
chloviekacTirsianpitibedahiols forfined. ifdmitediperatusadosd thoquiskihahen
poua%g%mﬂ?@@a%&%&@gﬂ@%@% A2 1000 Himess of
precipitate fi o1l an asne W;é} water to give .
R B TSR A R R B B Rz
mideeRacisy o theeoging dpinihe. (BB 32 OFkoesthe chating iy PG8cttabéd
dd, slightfyhtzhakeip (s bh, ifbrdagd B )ned/ adiblhetdt pilsiidiZerSldddefalP(hd 1, d, J
2Hz), 7.14(1L H. d. J 8H7),.7.04(1.H, d, J 8Hz), 6.20 (21-1,5), 4,00 (314, 5)
an?gsi%l?é' ]1:1_1 f}x% -3.&)3111%%511‘1.16!% (wdl_lb.e prej‘sent u) an amo&ntl otl eibozlt L}S to 3(8) Yo onfs
N-(Siettainee selersmyeirinh i s raragy snes prbadimam It fo Ry Serzd tide.
amount of coating will be from 10 to 25% of the weight of the active material, and in
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
gqal 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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15To a stirred suspension of
N-(3-rnethanesuLfonylamino-4-methoxypheny1)-3,4
methylenedioxybenzamide (200 mg) in dry CH2C12 (20 nil) under
nitrogen, was added boron tribromide (0.3 ml) then stirring continued for
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
20chloroforrn containing methanol (10 -20%) gave
N-(3-methanasulfonylamino-4- hydroicypheny1)-3,4-dihydroxybenzarnide
(62 RBUra3be yasligate Aivannseyatsiteingd MRaECDB)EWO) 8T fackidd 1)
2112)schdf {ikidy sidhe) @n@@s@ﬂéﬂk%&ﬁ Shsd B 2)udnOp a(%dlj) HerdsBEd2),
7. Ooégnégl)gcérgpgy 3%‘ grtl 0211,(53&H r)ed relfe Zm(zgvlfa Zéli?s canObO/a)eg to & gcl
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with methanesulfonyl c Iorlde gave e th mesylanaine fion
catdSIFRSHRIABGEH AT BrtRReHiG eParssien éﬁ@m@eﬂm@wm to

conmwem&ﬁ&émwwwwﬂaw acickebiokide etﬁcgﬁt@dhe

an'l'gﬁqﬁﬁﬁg}%/ﬁlﬂi&%@é%o@%&%@gl&@e%%\%( Ya9L %Rc?er\:(v eriod of

borontrlbromlde then gave N-(3-
b 1 0n{ifoky O TIPRETH B RS ey fhehodwithydhesapprsis cermingeition

(DCrB@B-Bifased from the dosage form at a rate that will replace the composition being

metabolized and excrefed from the body.

The sustained release of an active ingredient may be stimulated by various
inducers, for example pH, temperature, enzymes, water, or other physiological
conditions or compourds.

Preparations for oral admiwistration may be suitably formulated to give
controlled release of the active compound. In one embodiment, the compounds are
formulated as controlled release powders of discrete microparticles 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‘liguid 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.
Natura] polymers include polyﬁeptides {c.g., zein), polysaccharides (e.g., cellnlose),
and alginic acid. Representative synthetic polymers include those described, but not

. limited to, those deseribed 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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also réferred t6 as DC-0051-AF). A)
2-Methoxy-4-nfiro-methanesulfonylaminobenzene. =~ To a solution of
2-methoxy-4-nitroaniline (5 g) in pyridine (25 ml) at 0C was added
dropwise methanesulfonyl chloride (3.5 ml) then pyridine (0.5 nil). The
mixture was left at 150C 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 (CDC13) 7.92 (1 11, dd, J 2, 8H2z),
7 78T Hos Serborcontpas it oen arrditea @ covg, ke
2-Methoxy 4} taatinoMetraresNd.fopyisminabanzenmorafdBluiionMme in its
2-Methoxy-4-nitro-merhanesulfonylaminobenzene (1 g) in methanol (20
ml) containing palladium on carbon (10%, 100 mg) was stirred at room

temperatuf@s iR aterge rrrspasiiens PrYiAshsret ey fdparnirrd domn
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was used without purification in the following reaction. ¢ ‘
N-(ERe 0 A at S S RS AP S RERG 4 sosgueous or oil suspensions. In
methw@neﬂwbmmmﬁeummhsé@af@ﬁﬁ%mmhwgmedim@b&ﬁmziﬁic
acidy(300:me dit IIRRMLEHANS {3 0.amh-wias G A8 LS [0R, 08 Frae.

hour, The solvents were removed in vacuo to_give the acid chloride as a
whitd SBHET SRS s amith ST esraR e AR R IR o WS fsRethe
previttef paactivniomasudissclstethineg i dimeti20: i) dia dotivid edoopivise
to the Beichchioid SurlNBdbdHE AR IR LAY a&ﬁ@@w%@m {Aicd%re oil
hoursf men ured onto ice (50 %) nd hydrochloric aci éSSMtfjl 100 ml) and
the R T 06 A LR AR O 15 st mag be
N-(3sateihdxyesratyanegisfonglizinibe prramy insd - methyiencldioyisbinz_
amiﬂﬁiﬁé—,-%&&(@%aﬂ, cottonseed and castor oil.

A highly developed form of drug delivery that imparts sustained release over

ZoMEa RS anER IR0 Ungbe DAse 45 AGUR G- Thi

periods of time ranging from days to years is to implant a drug-bearing polymeric
device subcutaneously or in various body cavities. The polymer material used in an
implant, which must be biocompatible and nontoxic, include but are not limited to
hydrogels, silicones, polyethylenes, ethylene-vinyl acetate copolymers, or
biodegradable polymess,
E. Evahaation of the activity of the compounds

The biological activity of the compounds provided herein as
disruptors/inhibitors of Alzheimer’s disease B-amyloid protein (AB) 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.¢. consisiing of AP 1-42 fibrils),
TAPP 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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111 NMR (CDC13) 7.81 (1 H, d, J 2Hz), 7.70(1 H, bs, NH), 7.47 (1 H,'d,J
8Hz), 7.38 (1H dd, 12, 8Hz), 7.34 (1 11, d, J 2Hz), 6 88 (1 H, d, J 8H2),
6.79 (1 H, dd, 12, 8H2), 6.63 (1 H, bs, NH), 6.06 (211, s) 392 (311, s) and
2.91 (311, s). 15D)
N-(3-hydroxy-4-methanesalfonylaminophenyD-3,4-dihydroxybenzamide
To a stirred suspension of
N-(3-methoxy-4-methanesulfonylaminophenyl)-3,4-
methylenedioxybenzamide (200 mg) in dry CH3C12 (20 ml) under
nitrogen, was added boron tribromide (0.3 ml) then stirring continued for a

furthBPPUHeaErS. Ticmams pisti prstaeddebar Sfuffporierenctsaivais
evapbeateshin ofdibuits S ONIREcOI]10, Mg es1 BQrapeaied 2narer,
times, GUEREAYAH0 6Ol58RN SOIOMAI0araphy Quer silica gel ‘i%té‘% G4t
chlorc;form e,ontaining’metﬁqnéjfg(%lo-ﬁo_éo ﬁé\%’i\l-@%ydmw- - e
meti LIRS AR Mo P iy - aonemmiafexy parARiineced? miuds3%) as
paleitoromingahystalsf SDSPRIGH MR (6Tl 0RERY 718665 H, d, J 2Hz),
7.60(1 11,18} ePBirdit, ggsé%%:lgﬂ 2, £:40 (L1, d. ), 8H2), 7,30
(LH,dd, J2 8&5@%.80 1 H,éc?.g Hmﬁ%_%é‘f 1T S R 557
((M-FE C10658) FpIETetBR A3 & MG Hile Reiprs s Cango rod was
3,4-BiméflrdriestifosslamniodR {6814 TAPP fibril or NAC fibrils and test
dimethanasuionvanineRNeNY BRRNAA MR LG HRdIPAS P03 1:GH)
filter. The amount of AR 1-42 fibrils, IAPP fibrils or NAC fibrils retained in the filter
was then quantitated 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 AP 1-42 fibrils, IAPP fibrils
or NAC fibrils,
F. Combination therapy
In another embodiment, the compounds may be administered in combination, or

sequentially, with another therapeutic agent. Such other therapeutic agents include those

known for ireatment, 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 hydrochloride (Cognex) and

galantamine hydrobromide (Reminy}).
G Methods of use of the compeunds 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 lmited to diseases associated with the formation,
deposition, accumulation, or persistence of amyloid fibiils diseases associated with the
formation, deposition, accumulation, or persistence of anyloid fibrils. In one
embodiment, the fibrils of an amyloid protein are selected from the group of AP
amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyloid, e;-microglobulin
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MsHN MsHN COZH " Acid catalysed formation of the meéthyl ester of -
3,4-diarninobenzoic acid followed 10by mesylation gave the
dirnesylaminobenzoate. Basic hydrolysis of the ester then gave the
required 3,4-dimethanesulfonylaminobenzoic acid. Mesylation of

- 4-nitro-1,2- 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
tetramasylamino-amide. 15A) Methyl-3,4-cliantinobenzoate  To thy
methanol (20 nil) was carefully added thionyl chloride (1 ml) dropwise with
stirriffgy e AETSHE e BEERZER A ETpea s duaRRmepbrisRE L e T
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extracted into chloroform 2Qcontaining 25% methanol. The extract was
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Methyl-3,4-dimethanesulfonylamindbenzoate, A solution of the diamine
(0.8¥'H) IHTHERS TS nicanee Wastrdatsd' e MtharRirbignylod
chlorgeIm| e inuscnmated agtheforbt R oo dtPehoutisy, e nopdukipdiorito

ice and HUBHRERIAIC.AGIH dIM P OhBll AR weMiliescddo give the

prOdnlilaS} ﬁ%@y%ﬁm%%ﬁf%ﬂ%ﬁgﬂ%%g%%g gm% oidosis of multiple myeloma
and B-cell dyscrasias, the amyloidosis of the prion diseases, Creutzfeldt-Jakob disease,
Gerstmann-Straussler syndrome, ki, scrapie, the amyloidosis associated with carpal
tunnel syndrome, senile cardiac amyloidosis, familial amyloidotic polyneuropathy,
and the atmyloidosis associated with endocrine tumors. In certain embodiments, the
diseases are Alzheimer’s discase or type 2 diabetes.

Also provided are methods to inhibit or prevent a-synuclein/NAC fibril
formation, methods to inhibit or prevent a-synuclein/NAC fibril growth, and methods
to cause disassernbly, disruption, and/or disaggregation of preformed a-
synuclein/NAC fibrils and e-synuclein/NAC-assoctated protein deposits.

In certain embodiments, the sypuclein diseases or synucleinopathies treated,
prevented or whose symptors are ameliorated by the compounds and compositions
provided herein include, but are not Himited to diseases associated with the formation,
deposition, accumulation, or persistence of synuclein fibrils, including -synuclein
fibrils. In certain embodiments, such diseases include Parkinson’s disease, farnilial
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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111 NMR ((C03)280) 9.39 (2H, bs), 8.11 (111, d, J 2112), 7.95(1H, dd, J
2,8Hz), 7.75 (111, d, J 8Hz), 3.97 (311, s), 3.28 (311, s) and 3.17 (311,
s). 10C) 3,4-Dimethanesulfonylaminobenzoic acid. A suspension of the
ester (0.5 g) in acetone (25 ml) was treated with sodium hydroxide
solution (3M, 5 ml) and the resultant orange solution left at R.T. for 2
hours. Aqueous hydrochloric acid (3M) was added until the solution was
acidic then extraction into ethyl acetate containing 25% methanol gave the
acid as a brown solid 15(0.36 g, 75%). NMR ((CD3)280) 9.30 (211, bs),
8.10 (1H, d, J 2Hz), 7.93 (1H, del, J 2, 8Hz), 7.72 (1H, d, J 8Hz), 3.27 (3H,
s) a . I(@ﬁl, s). 1)) 3,4-Dimethanesulfonylamino-nitrobenzene. A
solutencedithepekming Bqpdupyridine (10 ml) at 0C was treated with
20methan | i), . The mixture was left at RT for 12
ours, et boLre oot s b e b B g
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removed by filtration through celite and the solvent removed In vacuo to
givecﬂ*f‘é%“r%iﬂ?éfﬁ Yo Ee JoEPB ey st ir ArfsRraged se dhostiet feakior

purificationt 7.25 2k SEGI4-timethanesutianytaminnpheny B 4:CO at 30.5

dim | i id erred to as DCO051-GR) A
sus%@%ﬁﬁé@gg‘ 1%%@&?%%%% (1.5 g) with DCC (1.5 g) in

dry #EHE conditanswere stirred together for 12 hours, then the solvent
removed PhvasalgtiGiViemanajuiptiailcuasadded Wuthe Tesidiaansidhe
whighealeflisieth b nson 09 elde (Mg MetIR0al /DD
followed hy filtration gave the crude product as tthe residue as-an off-white

solifPrSertpresini 4 Hrtesolid wriseamsie. @0 Bowmpndineatieleaiadadtval
of thiEVsidteent intadied bawithenir eqirets dbinmcflit Serason winite

;ﬂi%a%%&dﬁl&aﬁgﬁ D10 034550 BARATPheRB B e dizl Hods
Z&’IS '100}& 250 x 4.6 mm) with a 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 & mobile phase flow rate of 5.0 mL/min, with UV

detection at 280 nm.

Solvent A - CH;CN
Solvent B — HO containing 0.1 % TFA

Method 1
Time (minutes) solvent A selvent B
0 i1 39
20 11 89
30 100 0
31 i1 39
40 11 89
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ZHz), 8709 (AT, dd; 12, 8HZ); 7.93 (TH, dd; 12, 8112), 7 85 (Il;d; I 8HZ);
7.63 (1H, d, J 8Hz), 3.24 (31-1, s), 3.23 (3H, s) 3.19 (3H, s)'and 3.17 (3H,
s). hplc 30.3 minutes. Example 6 15
4-Hydroxy-3-methanesulfonylamino-N-(3-hydroxy-4-
methanesulfonylaminophenyl)benzamide, (referred to as DC0051-CF)
02NCO2H02NCOCA Treatment of commercially available
2-methoxy-4-nitroanil ne 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
mesylatiom{gmzamaﬂmsy{amﬂﬁ@u{mi9%&%%%@@1@:@5&&@% with
boront“brofﬂéqﬁc{gogygoﬂsmgg%%g?’a@%% 2'9 DCOOS%’[’)& ions.

3- hydroxy4 methanesulfonylaminophenyl)ben zamlde

A) 2ERRSHGBR A Aty iR SheA %&r?ﬁﬁ%?d@ﬂ?%&écg@&%‘ﬁdﬁ%f

5 2-meeKYEA O iivel(5l ghier pyidine 25 mINAHOE wasbhared

id

- Excess thionyl chlorlde re e n vacuo to

i5

29

- solution of 2-mg ! itr6"Methanesulfody

dropyse,maibangsHlignu ShIFER (b, Themixture was left at 0C for

1 hour, then brought to RT for 2 E The mixture was poured onto ice (100
g) and dilute hydrochloric acid (3M, “l’ﬁ‘ﬁ)e the solid formed was filtered

therfywéisissciditnatistersalichgbiedntodgiydrexybenzoic acid 3,4-dihydroxyanitide (DC-

2-mesbRxy: airarenel Rns priepvanginobeiazene (7.32 g, 98%)as an
off-white crystalllne solid. 1511 NMR (CDC13) 7.93 (111, dd, 52, 8Hz),

7.78 (111, d, J 2Hz), 7.65 (1H, d, J 8Hz), 7.23 (1H, bg), 4.00 (3H, s) and
3.09 (311, s). Bx2-M£thixy-4-amino- metl}anes ylamlnobenzene A
/ﬁ oZene (L g) in
methanol (20 ml) containing palladium of%arboi¥tt0%, 100 mg) was
stlrred at RT 20 under hydrogen for 48 h. The mixture was filtered through

he 9
ne}ulfonylaminobenzene as g}lm. This
\K}?H ' € ¢

metH&‘?(yphenyl)benzamlde 25A suspendith of 4-methoxy-3-nitrobenzoic
acid (1 g) in thionyl chloride (20 mI) was heated at reflux for two hours.

MeozanUK M@OQSHND)L /@

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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give the acid chloride as a white solid. The acid chlotide was dissolvedin
dry dichloromethane (25 ml) and added to a mixture of pyridine (1 ml) and-
2-methoxy-4- amino-rnethanesulfonylaminobenzene (0.4 g) in
dichloromethane (5 ml) dropwise. 30The mixture was left at room
temperature for 24 hours, then dichlorornethane (50 ml) and hydrochloric
acid (1M, 50 ml) added and the precipitate filtered off and washed with
water to give 4-methoxy-3-nitro-N-( 4-methartesulfonylamino-3-
methoxyphenyl)benzamide (0 43 g, 54%). 1-1 NMR ((CD3)2C0) 8.57
(1H, d, J 2Hz), 841 (1H, di1,1 2, 8Hz), 7.89 (1H, d, J 2Hz), 7.61 (111,d, J
. 8Hz), 7.4 FiNEr-Smefhprybemadicddids 2, 8Hz), 4.18 (311, ), 4.02
5(311, s) and: suB@ASdilofS)-anisiPcid (3 g) in acetic anhydride (20 mi) at 0°C was
4-M -3-methanesulfo IR0:N-(3-methoxy-4- ..
et A e oA T s cn v alowed o
4-mERHSS TS ORI GURFIRAN bR Ffeed R vRHies 3T he mixture was poured onto
5 methexyphehyib drzanicel(d 69mag Kirsdaiitanet (2emedwesmstnedold
undg&@y@rg@gg&%ﬂ&g}%@%gn carbon (10%, 50 mg) for 18 hours.
S

The _solvents were removed in vacuo to give a brown gum. The residue

wastURBhEGRASH A (0 thij 2Rahcbtidd B 6 IfneHAndthhRcufichy !
chlosidg ¢adi )@ imdded, the mixture was kept at OC for a further 30

minutes thenDIGHAE iR By RIS IVAReERgTGREARLM. IM)

and dichloromethane were added, the organic layer separated, dried 15

18 and evap&ﬁéﬁ?ﬁ‘%%%ﬁi@?ﬁ'@’ﬁ%ﬂ%?&? s highit Ginnylsbirdatth
by coluwas lshtohabictrafvh prevensilibagbeeiuting witlhrdithl osomethdnahe

CONRIA MLRHIVL AGRIAIG IR, MK AN Bissolved in dry dichloromethane (20 ml)
3-met Eaimm%{sulfo yla mo-%gyet% Xy-N4 . . _
3-mathanesulfor ﬁgﬁ?ﬁeog- eth %ﬁﬂ%ﬂg}fﬂ?@?ﬁ?ﬁ%‘é& 68y, 56%) as a
whitéchistiemsinm R (T BS)2106) @it Thdpiis) 7as It (@ tdqml, J 2Hz),
S T}t N L B0 A S Aok e b Ol
w%ﬁoﬁﬁ? ‘f‘%?és. i ?ﬁ?b"ﬁeéfﬁH?%‘? Wiy HeoLio vy
A-Hyotyrstinsthenses tdhitametiolrigdonyandide @72 g, 72%).
;nethﬁmlt@wﬁ%m?@m oy B)-BenIamles 25 0da suad SuspeRsian 97,
- y 4. e - - -
metﬁaaé%%%@ﬁ%?é%#?ﬁ%ﬁ%&%ﬁé}%ﬁhghSZSa i igédf!zd& ’r%g)z)mé‘(%ﬁy(l H,
28 cHSCHHRE M HRdrHltddAHwas added boron tribromide (0.3 ml) then

stirring confisuaefanadisiigintbaursuMaihanetd{aBaniwas added
car%wﬁ&lmg o%%:?ﬁﬁﬁ’é?m evaporated in vacuo to a volume of 1 ml, this
“was repeated 2 more times. Purification by column chromatography over
silica gel SISHHRGSOR R cHiBRofonsitesmbansnig asidthivrstirioncdiosyprjlide
4-hytidd ey i8-matnan €suttdmylartinaad@d-(1 mi) was stirred under hydrogen

25 with paliadium 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,

3¢ 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

LY



hydroxy-4-méethanesulfonylaminophenyl)- benzamide (62 ray, 33%) as ™"
pale brown crystals. NMR (CD30D) 7.92 (1H, d, J 2Hz), 7.68 H, dd, J 2,

' 8Hz), 7.51 (1/1, d, J 2Hz), 7.26 (1H, d, J 8112), 6.99 (111, dd, J 2, 8Hz),

5

16

15

29

25

30

6.98 (1H, d, J 8Hz), 299 (3H, s) and 2.92 (311, s). Hplc (method 1) 29.0
min _ Example 7
3-Dydroxy-4-methanesulfonylamino-N-(4-hydrox-y-3-
methanesulfonylaminophenyDbenzamide, (referred to as DC0051-DE)
OMe MeO NHMs 02NH2N = Treatment of commercially available
2-methoxy-5-nitroaniline with methanesulfonyl chloride gave the

mes§TAPATAES Rt it Bfaivet thedprt SRS then v dithlowaeiineg
anilipevtc enniclensetwihed:maethoxyedybitrahe o ¥l chlatidestaidbgive dhes

anili%tmﬁg?ﬁp&gg%%ic_hydrogenation followed by immediate

mesylation gave the mesylamine. This was demethylated bg/ reaction with
ool ANBRGR S SAB Y BID £.07 (1 H. &, 1 202, 787 (1 K, b, N,
3-Hyich oKy H -dieth a8 ieguifSaylaring-26)47.22 (1 H, 4d. T 2, 8Hz), 7.21 (1 K, 4, J
hydrgxy -meihanesyiipnviamipephienylbgnzamide (PEROp1-DE), with a
large amount of a stable borate complex.

B) 3-Methapesulfonylamino-4-kydroxybenzoic acid 3.4-
dibydroxyanilide (DCH051-81), see, J. van Alphen. Rec. trav. Chim. 1929, 48, 1112-
23.

To a stirred suspension of 3-methanesnlfonylamine-4-methoxybenzoic acid
3,4-methylenedioxyanilide (100 mg) in dry CH.CIL, (20 mL) under nitrogen, was
added boron tribromide (0.2 mi) then stirring continued for 5 further 20 hours.
Methano!l (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 crystallisation from
methanol gave 3-methanesulfanylamino-4-hydroxybenzoic acid-3,4-
dihydroxyanilide (DCO051-A1) (45 mg, 47%) as pale brown crystals.

H NMR ({CD;),CO) 9.68 {1 H, bs, NH), 927 (1 H, bs, NH), 8.03 ('H, d,  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
{(1H,d,J2Hz), 7.10 (1 H, 44, J 2, 8Hz), 7.09 (1 K, d, T 8Hz), 6.79 (1 H, d, T 8Hz)
and 3.05 (3H, s). |

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

Hple (method 1} 21.1 min.
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A) 2-Methoxy-5-nitro-methanesulfonylaminobenzene  “To a sotutionm of
2-methoxy-5-nitroaniline (5 g) in pyridine (25 ml) at 0C was added
dropwise methanesulfonyl chloride (3.5 ml) then pyridine (0.5 ml). The
mixture was left at OC for 1 hour, then brought to RT for 2 h. The mixture
was poured onto 5 ice (100 g) and dilute hydrochloric acid (3M, 100 ml),
the solid formed was filtered then washed with water to give
2-Methoxy-5-nitro-methanesulfonylaminobenzene (5.2 g, 71%) as an
off-white crystalline solid, 1H NMR (CDC13) 8.39 (1H, d, J 2Hz), 8.05
(111, dd, J 2, 8Hz), 6.99 (1H, d, J 8Hz), 6.97 (1H, bs, NH), 4.01 (3H, s)
and 3.07 (31-1, s). 10B) Example 2

2- MHWW@&W@@@H@MW@W@% sobstionaice,
2- M%&%Pé&lt agﬁ me Qr%&?%u;g %ﬁ%ﬂﬁginzene 1 g) in methanol (20

ml) containing pa aditim on car 00 mg) was stirred at RT

A

under hydrogen dee 48 h. The mlxturety/va w through celite then
g sulfonylaminobenzene as

evapor%%g me%hok‘?Q aminogmetha
a browsrgu is was used withgut 15purification in the following

reaction. C) 3-1Vlethory-4-nitro-N-( 3-methanesulfonylamino-4-
methoxyphenyl)benzamide A suspension of 3-methoxy-4-nitrobenzoic
acid (1.5 g) in ide (25 ml) was he ged for two hours.
Excd&s 0 moved-in Hi€uate 20g] cid chloride as a
whlteH he acid chloride was dissaolvedin dry diehloromethane (50-
ml) thén added to a mixture of pyrla’ine (2.5 ml) and
4-methoxy3-methanesulfonylamino-aniline (1.8 g) in dichloromethane (50

ml) dropwise. The mixture was left@t r e%perature for 24 hours, then
dichloromethane {166 ml) cid (1M, 100 ml) added and
the precipitate fllteredM eg,f hedf with 25water to give

3-1nethox £4 -nitro-N- (3 methanesulfonylamino-4-

methoxyp et e Amlidy of 2 metheovbnitabenapic gadH1aiPEB) 9.88 (1H,
bs, NethyBreBofdihilte gm&%&&%ﬁdﬁlgmugng;mﬁgd J2,

8Hz o 7. 19 d J 8Hz),
4, 17%(3’3%%&%5%1 (Qéi%%g) an%%’&i’f (?ﬁ ”Sga"é g‘i‘:ﬁ‘bS
3-METRERY e teirsastiva viiohopes W@Mﬁ%’%ﬁﬂ‘ﬁonylamMo 4-

metm&mm1mwmy&mmme@£ﬁnmsﬂs&m&k&mw
3- m&tﬁ@@@g@‘g?ylammoA- methoxyphenyl)benzamide (1.4 g) in

methanolxzo ) was stirred under hydrogen
3-Methoxy-4-nitro-N-(3,4-methylenedioxyphenyhbenzamide

A suspension of 3-methoxy-4-nitrobenzoic acid (0.5 g) in thiony! chloride (10 ml)
was heated at reflux for one hour, The solvents were removed in vacuo to give the acid
chloride as & white solid. The acid chloride was dissolved in dry dichloromethane (10 mi)
and a mixtore of pyridine (0.5 mi) and 3,4-methytenedioxyaniline (0.4 g) in
dichloromethane (5 mf) 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, J8Hz), 7.98 (1 H, d,  2Hz), 7.78
(1H,dd, J 2, 8Hz), 7.63 (1 H,d, ] 2Hz), 7.32 (1 H, dd, 1 2, SHz), 6.93 (1 H, 4, J SHZ), 6.11
(ZH, s} and 4.17 (3H, s).
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removed in vacuo to give a brown gum. The reS|due was dissolved in
pyridine (5 ml) and cooled to 0C when methanesulfonyl chloride (0.5 ml)
was added, the mixture was kept at OC for a further 2 hours then brought
to R.T. for Ih. The mixture was poured onto ice (50 g) and hydrochloric
acid (3M, 50 g), the resultant brown solid filtered and washed 10with water
to give 4-methanesulfonylamino-3-methoxy-N-( 3- '
methanesulfonylamino-4-methoxyphenypbenzamide (1.26 g, 86%) as a
brown solid. IFINMR ( CD3)ZC“£!9 .66 (lii, bs, NH), 8.11 (1H, bs, NH), 7.88

(111, dd, Fp3dfphoxy-gmefhan @MW&H bs, NH), 7.79 (1H, d, J
2Hz)n&h}&1(elﬁﬂxﬁﬁeﬂy@b&fﬂﬂm&65(lll d, J8Hz), 7.17 (111, d, J 8Hz),

4.08 (3H, i)ﬂgpggs (BbhaSiy y? o3y ?A &ﬁ&&émﬁ%bmzﬁ%me(zoa

Sfhh
3-11ydroxy-4 met anesultonylamino-N-("3-methanesulfonyl amlno; -
hydrBs/pEEhmeHEhFAFRaaimed rady ﬁ%’ﬂ“ﬁﬁ’éﬁ@ﬁ G carbon (10%, 50
4-metgdndgblionylamino-3-methoxy-N-( 3-

metﬁﬁ@&%ﬁ&WMQ&MEQQ&V&@M@Q&Q&E%%M%&E&%dm

CH2C12 (50 rgﬂaunder 20nitrogen, was added boron tribromide (1.5 nil
therPEHTFR 2 SRt ARE SePRSra0Fsrirtsr Fhraerdiommd thisrtt (Sbahy wadish o
carefittyretiherképtetSoiient viapdiEatettins acboughtomoisnmenpérinmel fahid

Wasﬁﬁgﬁ@ﬂﬁgcﬁdﬁ@i&‘dt{m%ﬁ ﬁ%'&&?&l&ﬁb&)ﬁ%&ﬂ%&ﬁ&@éﬁﬁﬁ@% Mer
silica gﬁ){lz‘ in f’r‘} th chlo form contalnlng methanol (10- 20%

3- hys RAROT %gﬁ?ﬁ%"ﬁ“’(‘ product as a brown gum. catlon
3- mM@@M@W@&%W@WM@@M@M@W&s
‘an offzweie @53%@39@& é&ihbhs) 8.82 (1H, bs), 7.87

) 2.6 %t"??@?we R 85% SEPERGN ) and 3,12
(3H %W@Psﬁéﬂ%&@)@ﬁ@&ﬁimﬁw (H, bs, NH) 774 (L H, Bxicitipid 82 (1
3- 1y denxy; damyetbanesdlfonylaming: v B veioxys4rmethancaalionylami
nopgﬁ%% %@r@r@%ﬁ)'\%gﬁ% d)tw?? B%%O%l DF). Mao a,

) 3-Hydroxy-4-methanesulfonylamine-N-(3,4-diivdroxyphenyl} benzumide

(DC0051-S8).

To a stivred suspension of 3-Methoxy-4-methanesulfonylamino-N-(3.4-
methylenedioxyphenyl)benzamide (200 mg) in dry CH,Cl; (20 ml) qndcr 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 o a volume of 1 ml, this was

repeated 2 more times. Prrification by columm chromatography over silica gel eluting with
chloroform containing methanol (10-20%) gave 3-Hydroxy-4-methanesulfonylamino-N-
(3 4-dihydroxyphenylbenzamide (DC51-DB) (65 mg, 34%}) as pale brown crystals.

"H NMR (CD;OD) 7.45 ({H,d, J 8Hz), 7.40 (1 H, 4, ] 2Hz), 7.36 (1 H, dd, J 2, 8Hz), 7.20
('H, 4,7 2Hz), 6.88 (1 H, dd, 1 2, 8Hz), 6.73 (1 H, 4,  8Hz) and 2,98 (3K, 5).

Mz 337 (M -Hy, 100%)

Hple (method 1} 29.2 min.
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MsHN -NHMs MeOMe0O OMe 02NH2N Ni1Ms HO OMe MsHN 5Treatment ™
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 10borontribrotnide to give
3-Hydroxy-4-methanesulfonylarnino-N4 3-hydroxy-4-
methanesulfortylaminophenypbenzamide (DC0051-DF). A)
2-Methoxy-4-nitro- methanesulfonﬁ% nzene. Toa solutlon of

2-m ki xyethanitsobimiianibog)-lty drynigihen( @b Ia Bl Oty ariie
dropyyisgmaifanasuied WuoTedssp ) The mixture was Ieft at 0C for

115 hour then brought to RT for 2 h. The mlxture Was poured onto ice
(100 g d dilute hydro ic acid (3M, 100 -- t e solid formed was
filtere Washed wit &t dried to e NHSOMe e
2-metHoxy-4-nitro-methanesulfonylaminobgnzene (7.32 g, 98%)as an
off-white crystalline solid.
O HO
'<°Dﬁ A o °I>Y wsogte
Ole (23]

Treatment of commercially available 2-methoxy-5-nitroaniline with

methanesuifonyl chloride gave the mesylamine. Catalytic reduction of the nitro
group then gave the required aniline to condense with 3,4-methylencdioxybenzoyl
chloride to give the anilide. Removal of the methoxy and methylene dioxy groups
with borontribromide then gave N-(3-methanesulfonylamino-4-hydroxyphenyl)-
3,4-dihydroxybenzamide (DC0051-56; also referred to as DC0O051-AE).

A} 2-Methoxy-S-pifro-methanesulfonylamincbenzene,

To a solution of 2-methoxy-3-nitroaniline (5 g} in pyridine (25 ml) at 0°C was
added dropwise methanesulfony! chioride (3.5 ml) then pyridine (0.5 ml). The mixture was
left at 0°C for 1 hous, 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
0,71%) as an off-white crystalling solid.

HNMR (CDCl; 8.39 (1 H, &, 1 2Hz), 8.05 ('H, dd, T 2, 8H7), 6.99(1H. 4, J
8Hz) and 6.98 (1H, bs, NH),

B) 2-Methoxy-5-amino-methanesalfonylaminobenzene

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 ghm. This was used without

purification in the following reaction.

7i



ITINMR{CDC13) 7:93 (111, dd, J 2;,"8Hz); 7.78 (IH, d, J 2Hz), 765 (1H, d;™

J 81-1z), 7.23 (111, bs), 4.00 (3H, s) and 3.09 (311, s). B)
2-Methoxy-4-amillo-methanesulfonylaminobep2ene. 5A solution of
2-metlioxy-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-methanesulfonylarninobenzene
as a brown gum. This was used without purification in the following
reaction. 10C) 3-Methoxy-4-nitro-N4 4-methanesulfonylamino-3-
methoxyplteiyGtierbanriiéonylamiserdpaeibissndtsitédthoxy-4-nitrobenzoic
acidsebthppitdhipmehlieride (20 ml) was heated at reflux for two hours.

E thi i i t0_Qiy id,chloyi
hite sl R S B A 22 o
(50rF) WS ater Al e H o 0us G i 57 STV SSTRAPRIFI D FRae g el

5 (1.76gitcdichitierBiane(BEORshranttiancRyfititetkimi @smakided.

16

The MBIILC RS GHVXEAHOBENERIQN SRaLS IRER &?%&%ﬁ&lr 2% d&‘ ight

The resultant mixture was added to dichloromethane (100m1) and

hy d RS s SRR Avas b FopHE RS o e orEa SR 550 2
washeidhwiitihiveiteri(iGRi &) themditie dr2fiicgifie-8dE tho wysdeditit-Mifr to
4-meihanesyiamdaming:3unelexphenyh BaNZAILR (0% 8020
NM %CI???HRCO) 9.91(111, bs, NH), 8.0%1%111, d, J 8Hz), 7 98(1H(,td:,§7:1g’
2HZ) P90 (111, d, J 2Hz), 7.81 (111, bs, N11), 7.80 (111, dd, J 2, 8Hz),

~ 7.50H NVRI((TT3HEN) P.3D (L B bl &Y, 2,88 Hliz N, 4idl 8 13%1).S).84 02H 31 1, 288p).

15

2

25

anﬁ;@ﬁ @,143# B); aaﬁp}.éggM ﬁ!@ﬁ@ﬁgﬂ{]@.@xt%?i%§@§ﬁwy£ﬂa§ 18Hz), 6.20
-metha nylamjna-3- methoryphenyObenzamide. suspension
of B&rg%ﬁgg%ﬂ - if&&'f’iilf’f(lﬁ-(%ﬁie anesnlfonylamino-3-

methoxypReifouethansiiiof@l 08in)-#mdetypioh(Bo ik athyizamédate
(50 Tl) Wg«“;’, 59&5%_?_ #%?M@%ﬁéﬁﬁ&%ﬁﬂ%ﬂﬁ&ﬂ%@%&% A0
e T T O T e L L
metbrapresireNgs G efbibepstiningpominged det 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

chioroform containing methanol (10 -20%) gave N-(3-methanasulfonylamino-4-

hydroxyphenyl)-3,4-dihydroxybenzamide (62 mg, 33%) as pale brown crystals.

YH NMR ((CD3)2CO) 7.87(1H,d,J2Hz), 7.70 (1 H, dd, J 2, 8Hz), 7.65 (1 H,

d, J2Hz}, 7.05 (1 H, d, ] 8Hz), 7.00 (1 H, d, J 8Hz} and 3.12 (3H, 5).

M/z 337 (M -HY, 100%)

Hplc (ethod 1) 22.1 min,
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the mixture was kept at 0T for a furthier 2 hours thenbrought toR. T for th———-e

The mixture was poured onto ice (50 g) and hydrochloric acid (3M, 50 g),
the resultant brown solid filtered and washed with water to give
4-methanesulfonylamino-3-  methoxy-N-(
4-methanesulfonylarnino-3-metboxyphenyl)benzamide (2.1 g, 100%) as
5a pale brown solid. NMR ((CD3)2C0) 9.69 (1H, bs, NH), 8.15 (1H, bs,
NH), 7.93 (1H, d, | 2Hz), 7.78 (1H, d, J 2Hz), 7.76 (1H, bs, NH), 7.74 (1H,
dd, J 2, 8Hz), 7.66 (IH, d, J 8Hz), 7.47 (1H, d, J 8Hz), 7.40 (1H, dd, J-2,
8Hz), 4.09 (3H, s), 4.02 (3H, s), 3.17 (3H, s) and 3.03 (3H, s). 10E)
4-Methanesuffonylamino-3-hydrox{mptadethanesulionylamino-3-

hydr%%@ﬂﬂ%%&@\ﬂfmﬁ%%%ﬁ&@l%@@ﬁ?%enzamsde (DC-
4- m%’&%’ﬁs“ fO?_X A gg%_ A 3- '

methanesulfony rnlno- Nbenzamide (2 g) in dry CH2C12
(50 ml) unde B'é?é’d’*boron tribrefisierds(2 ml) and the
5 \ ethanol nol 15(50 ml) was

|trogen was

bangsuLfonyl&mlno -3-

henza 718740 @ a pale brown
gum. 20IHNMR ((CD3)280)10:87 (1H bs, NH) 510.24 (14, ha NH), 10.01
(1H, bs, NH), 9.05 (1H, bs, OH), 8.76 (1H, bs, OH), 7.68 (11 B&¥ 7.53
(114, bs), TreAtmpery ﬁéaowrsnalb) ayaijsblg Timethg@Hmitpadli@iits), 3.14
(233 n&)tmasﬁlﬁﬁi&ﬂlo@dd'ﬁﬁlﬁélﬁéﬂﬂaﬂdﬁ&@ 3{&1&%@1315}%0?%&%@{@ polle 9l .

o enzoiriiimiaazo | ro -

ben)&z%%]lmlggggzl%i?’%gca%o%dué} efle‘ci;re%l o] 5%qi58d(fgg-%e8€f)°% Dﬁﬁw“a]%h
was syRtRbE seefisyreerearpodptierdstegiye e peilide. Removal of the
10bertainyidad akythyb-oadtmgicasio it toonaiiRgndie then gave N-(3-

10 3-AIgySlO L bRANE UNERARE Riopheny1)-3 4-dihydroxybenzamide. (DC-0051-87;

15

yAH

25

also referred to as DC-0051-AF).

A) 2-Methoxy-4-pitro-methanesulfonyiaminobenzene,

To a solution of 2-methoxy-4-nifroaniline (5 g) th pyridine (25 mi) at 0'C was added
dropwise methanesulfonyl chioride (3.5 ml) then pyridine (0.5 mb). The mixture was left at
0°C for 1 hour, then brought to room temperature for 2 h, The mixfure was poured onto ice
(100 g) and dihate hydrochloric acid GM, 100 m), 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, 72, 8Hz), 7.78 (I, d, T 2Hx), 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 mi) 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-4-aminomethanesulfonylaminobenzene as a brown gum. This was used without
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one in the presence of 1,"3=N;N-=diisopropylcarbodiimide amnd-t---—-—---
hydroxybenzotriazole.  1,3- N, N-Diisopropykarbodiimde (0.504 g; 4
munol) was added to a solution of
2-0x0-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid (0.448 g; 2.5
nunol), 5- 15amino-2-o0xo-2,3-dihydro-1H-benzoimida7ok and
1-hydroxybenzotriazole (0.34 g; 2.5 mmol) in anhydrous
N,N-dimethylfmmamide (10 ml). The reaction mixture was stirred at 40C
for 12 hours. The precipitated product was isolated by filtration of the
reaction mixture followed by washing three more times with N,
N-difvedytiorindnieloydeisrti®he product was dissolved in
dimethylsﬁpﬁdg&m@gzmem@ﬁm@gmg&%mg the solution with

aeetgl#!%% (3%9 mb Fl tE]atlon and drying under vacuum gave
2-0x0 TOX03 Iny tro-1H- -benzo[d]imidazol-5-y1)-2,3-dihydro-IHben

zo[c] |tn|da£d%%§ﬁ@%}§@?@ww e d800008 in A8y chipddg (10

5 28%ant) N MR 6 RBIR 8O i 16:2r (e St vl B3GR isSvalidls S:RGHNS,

g:gé%%%%% ﬁbl(fe §o gé/%%é%/-%(nam ¢ é%ée uffodyljammo%)egzc%g @E}'gln’tlge’ J
N- (@ﬁﬂﬂﬁ%@ﬁﬁ@ﬁ%@%@@%ﬂ%r@)ﬂq%ﬁme&m@s
carbeaitideng mﬁeﬁredammtaﬁn&%ﬂmmae RBhidlipr; @HIMQQBQME g)

19:3 R nRtforic m%ﬁ@%@%ﬂf%&’ﬂx& ‘?abcg%eéec?oﬁ‘ gRzYaied 8%

refluxing with benzyl bromide with potassium car onate as a base in

10 o ceBENTREs PR dE B Winy Seinorherithihmstadine i benpeHdg ALY

aniligd3%dhis was coupled to 2-oxo-2, 3-

dihygiocd i Renzoiriday aler -saspoxyie I%CEQ ﬁi’j‘gf% Ned a3y &), 738 (H
diiso ylcarbodumlde in the presence of 1-hydrox enzotrla ole to
otV B i e e CrAVRAE (hE BB o B SRREA Fo

preseng8)of felladilifPDEEadbonh2.26@M3).4-Dibenzyloxy-1- nltro benzene

15 Potassmn])gq\fl@.ﬁ%ﬁ#ﬂ,

dlhydroxy,ll nltro%enzene (1 55 10 mmol) an%qgenz I romlde (3 42 g
20 mmol) it ef%%f%’??‘?ﬁ?}?ﬁﬁ?g‘w
hou?@%ﬁ@@dﬁ@b@m& QQ@M@J@CN&ECH lﬁﬁbnﬁbdﬂeedrpgess{aseddbre

resigsiginasopadtitionas hetwas sinasrialaldadmb.antiwatel $%mD-
The eth&)éd a?eta{.&la%% as Washed with water i% 0 ml) and dried over

anhydrous magnesiam suﬁ%¥ TEEROGUA B AREe SRR G L Pl

20 predsisrepiowecines. Trificion by Dilven Zionyiogrpiyotsenienel ditiagdvith7 0

25

30

%) tidohidi: bokSidink Mm@fnbdik18-20v0) 8he ) I8 dbid4) 7.28-7.50 (in, 10H)
6.93uth{zheShirbny laminopheny1)-3 4-cibydroxybenzamide (62 me, 33%) as pale brown

crystals. '

1H NMR ((CDs)C0) 7.86 (1 EL, d, J 2FIz), 7.60 (1 H, , J 26z), 7.51 (1 H dd,

12, 8Hz), 740 (1 H, d, T 8Hz), 7.30 (1 H, dd, ] 2, 8Fiz), 7.00 (1 1, d. ] 8Hz)

and 3.06 (31 5)
Mz 337 (-, 100%)
Hple (method 1) 29.5 min,
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52-0x0

258Hz) 5.24 (s, 211) 5.21 (s, 211) B) 3, 4-Dibenzyloxy anifineSodium
dithionite (2 g) was added to a solution of 3, 4-Dibenzyloxy-1-nitro
benzene (2.37 gm) in a mixture of methanol (30 ml)/aqueous ammonia (5
m1l). 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 (75 nil). 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
5(1:1) provided 1. O g of 1- Benzyloﬁyaﬂlirﬁﬂ-:&hoxy 5-aminobenzene (Yield =

47 % I3727747 10H, m) 6.8 (1H, d, J 8Hz) 6.37 (1H, s
6.22 jfg“ 8 0@% E‘?Ff‘f Jresidiopylaginophenyhbengamide,
- (fro- enz |m|dazoly1 -5-earboxyl (1-N-3, 4- dibenzylory

phenyikamide dfi, 3- N, dkDiisQprepyicarbodiinm t2+¢; 3.27 mmol)
was add* a solutfon of 2-pxo42, - ] —n-
3-dih{dfro-TH-benzoimidazsle-5-carboxylic ad##0.584 g; 3.27 mmol) 3,
4-dibenzyloxy aniline (1.0 g, 3.27 mmol) and 1-hydroxybenzotriazole
(0.442 g, 3.27 ramol) in anhydrous N, N - dimethylformam ;de (15 ml).
After stirring for 16 hrs at room temperature then mixture was
poured in water (150 m1). The pH of 15the mixiiire~was adjusted to 2 with

- IN hydrochloric acid and stirred for 30 minutes. Filtration and washing the

19

15

20

product with ethyl acetate (3 x 10 ml) provided 1.12 grams of 2-0x0- 2,
LH-Penzoimidamql FDOXY| (AN @hizyloxy phenyl)
| = 7376%. 20(CDH3)2S0 16:5 (111, s 7.65 (1H, d, J 8Hz)
76(".%%[1 7.2 - 7.6 (s .0 (2H, d, J'8HY) 515 (4H, s). D)
N-(3,4-dihydroxypheny1)-2-oxo-2,3-dihydro-1H-benzoldjimidazole-5-
carboxamide 25A solution of 2-0xo0-2,

3-dihydro-1H- ben20|m|dazoly1 -5-c r(r&lsN-S, 4- dibenzyloxy phenyl)

amide. (1.10 g) in a jixture of cet |d (200 ml) and
N,Ndimethylfermamide ( s hydrotjgnated at 40 Psi in presence of
10% palladium on cag 12 hrs at room temperature After removal of
the catalyst by filtration, the solvent was removed under reduced

pressure. J@@&M%Wl%ﬁe%' SEAE QN Nféa met g:%r)gggb Ig}ioﬁved

ml) and the product was preC|p|tate y iUt ing with a
by mesylation gave the dimesylamimobenzoate. Basic hydrolysis of the ester then gave the

required 3 4-dimethanesulfonylaminobenzoic acid. Mesylation of 4-nitro-1,2-
‘phenylenediamine gave the dimesylamino product which after catalytic hydrogenation gave
the tequired 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 chioride (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 mixfure 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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mixtuFe 6f hexane/ethyl acetate (1:1) (100 mi): Fiitration provided 0.550 9
of N-(3,4-
dihydroxypheny1)-2-oxo-2,3-dihydro-IH-benzo[d]imidazole-5-carboxamide
. Yield = 81%3. IH NMR (CD3)280 10.94 (111, bs) 9.86 (IH, s) 8.85 (11-1,
bs) 7.61 (1H, d J 8Hz) 7.59(111, s) 7.3 (1H, s) 7.0 OK d, J 8 Hz) 6.96
(111, d, J 8 Hz) 6.66 (111, d, J 8Hz) 5M/z (286 (M+ Er), 308 (M4- Nat
100%). HPLC (method 2) 3.256 min. Example 11
3,4-dihydroxy-N-(2-oxo-2,3-dihydro-1H-benzo[dlimidazol-5-yDbenzamide
(referred to as DC-0051-133). 3, 4-Dihydroxybenzoic acid was

convErEYREGRGETH féé%é’ﬁb&x%@ﬁ@%l At FadtNaie.if- prébdieé Blaend
The ﬁﬂa)(glrgxy group was protected as its benzyl ether 15by treating with

benzyl bro@ 3pﬂp 1?15 m G “E i éjnré)l sis of the ester using
sodium hy roxic e proV| ed the acid Which was coupled to 5-amino-2, 3-

dihydro-1H- %%%%W@%Q@%&%W‘%ﬂ@%ﬁ&%&%@éWfﬂde
5 in presgaesuifbdyhydrasy angotiazaleute prowtl et tire @mitlesnt) enamide

I f di b
wass,%ﬁragaﬁre slethprRvlingenRiPR R BEESFLGE R RAllad AR,

A) 3, 4-Dihydroxy benzoic acl olut |on ofe

4- dlﬁW?Bmﬁlﬁfﬁ&H“@ B8 Whetd I (150 mI) was refluxed in

preserSERI NSO Ayt Cchlariemads () MIpSorEL d) s ey, 7.75

con%g@t@y@% &rﬁg %@Q(?&Sﬁr&dtﬁ‘%?ﬂd e was dissolved in ethyl
0

acetate (15 hed with’ water (50 m % sodium bicarbonate

1% solution (%0 ﬁﬂ‘b‘})ﬁﬂ %%Fﬁﬁ%‘ﬁ”@d”?ﬁﬁz%& ied over anhydrous
magnesiussspifatenRErmosstd-df the) solvent i enly eclu ceslgiresb aodinm

proyj | (Wield =86.5
oy Nk 1%"%’1%‘;2%% R

5.7 e ¥ Y3 1 ‘ﬁ“éy‘mc o\ Pyt 1k e seiienr ?ﬁétﬁ‘gheﬂ

_ - estegxtraction info ethyl acetate containing 25% methanol gave the acid as a brown solid
15 (0.36 g, 75%).
' "H NMR ((CD3),50) 9.30 (2H, bs), 8.10 (1K, 4, ] 2Hz), 7.93 (1H, dd, 7 2, 8Hz), 7.72
(1H, d,J 8Hz), 3.27 (3H, s) and 3.17 (3H, s).
D) 3 4-Dimethanesulionylamine-nifrobenzene.
A solution of the diamine (2 g) in pyridine (10 ml) at 0°C was treated with
20 methanesulfonyl chloride {3 mi). 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 ((CD3),S0) 8.37 (1H, d, 1 2Hz), 8.24 (1H, dd, T 2, 8Hz), 7.86 (1H, d, J 8Hz),
3.34 (3H, s) and 3.24 (3H, ).

25 E) 3 4-Dimethanesulfonyiamino-aniline,

A suspension of 3 4-Dimethanesulfonylamino-nitrobenzene (1.2 g) in
methanol (56 mi} and ethyl acetate (50 ml) was stirred under a hydrogen atmosphere
with palladium on carbon (10%, 10 mg) for 18 ﬁours. The catalyst was removed by
filtration through celite and the solvent removed in vacuo to give the amine (1.0 g) as

30 a brown gum. This was used without further purification.
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Potassium ¢carbonate (6.5 g; 47 mmol) was added toa solutionof 3, 4=
dihydroxybenzoic acid methyl ester (2.6 g; 15.7 nunol) and benzyl
bromide (5.37 g; 31.4 mmol) in acetone (100 mo. The reaction mixture
was refluxed for 12 hrs. After S5the 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 (50 ml) and
dried over anhydrous magnesium sulfate. Removal of the solvent under
reduced pressure provided 3.36 g of 3, 4-Dibenzyloxy benzoic acid methyl
ester (Yield = 86.6%) 10IH NMR CDC13 7.67 (1H, s) 7.65d, |1 81-12)
728-7.50 (M MGt dmenifondapinonbatis,£H) 5.21 (s, 2H) 3.89 (s,
3§1hﬁe%ﬂd%immu@%%&ﬂiﬂmf&@eﬁﬁfﬂ@i%99@§mm hydroxide (1.2
g) inol (10Q ml) was a to,a,splutio 153, 4-diben zoic
acid methy e t%nﬁ?fg%ﬂg E}%drgie' r?gi?' %)mr}h’ﬁéaég %f‘fﬂ%ﬁ%ﬁﬁﬁ%‘?&ﬁer
remoVal P hiethEme e seiierden 3 resst fhahibo eddidobrney afi s sived in
5 waten«hadbing) anphassiied itk el anetdioa RAdak)Eheuaauaenst

laye idified with, 2N rachlgric acid 112. The precipitated
e A o OSSO 20
2.4 Joresidnegeng g iEpiscvksi S onarsien of ierrelid IayrrrR € B3 7.7
(2H filtirzsipf svd refrbvil 01 the 39) G188 (ddch o0kadeBitz)ube 200 dthn B RAEAL S,

- S)  whikhaid-Dibenzyloxy-(5-N-2-oxo-2, 3-dihydro-1H-benzoimidazolyl)
benzamide. 251,3- N, N-Diisopropylcarbodiimde (0.945 g; 7.5 mmol) was

10 YR GSiHRBHrS O HBem iR ool SEHEBGPE 5 iR, o
5-ardife.-2 03t yir 6.2} zh @i92diHdidol-5 850, (083455 A5 sHap!). end E,
1-hydrolenzor ,Z(glfa.ﬁz@- 129 3 fomel ynaniydiausl N -

dimethylformamide’ (20 m1). After stirring for 16 hrs at room temperature
the TH¥itfre was poured in water (100 ml). The pH of the
30mixture was adjusted to 2 with 1N Eysinpshéoric acid and stirred for 30

15 MiRyissxFitialiatentmRehiRckReRigaHaLWth ethyl acetate (3 x 10 mi)
provided 1.06 grams .
- methanesuifonylaminophenyljbenzamide, (referred to as DCOO51-CF)

QN CO,H OsM COU
- 1T
Mal Me0
Mab NG MeO. NGg MeO KH,
O O O E
HzN MsHN MsHN
NHB
o /@NHMS a ]
OZN HzN
ST e o -
MeQ MeD
NHMs

MsHN MsHN
e e st
MeO © HO
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~~of 3, 4-dibenzylo(5-N-2-0x0-2; 3:dihydro:111-b'dazoly1) benzamide:

(Yield = 45.7%). NMR (CD3)2S0 9.94 (1H, s) 7.65 -7.2 (14H, m) 7.09 (211,
d, J8Hz) 5.1 (4H, s) E)
3,4-dihydroxy-N-(2-oxo-2,3-dihydro-1H-benzoidlimidazol-5-
34)benzamide A solution of 3, 4-dibenzyloxy-(5-N-2-exo-2,
3-dihydro-1H-benzoinaidazolyO benzamide (1.06 g; 2.28 rnrnol) in acetic
acid (120 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
10residue RS Hi<S RASMEr ALK 2tfitdin g HopFaamhitiaice S iy #id the
produshmas ipseaipitaird hydilutingywitna Miduie eihitxaneipitagetate

(1:1),(100. ni)). Filtration provided 0.334 g of P .
G e Y o miebeop sleride o
ield &g anilide. Reductipp pRisaRiNiESHgIrBer6es foflpwedy ouredisty | <)

5 9.4%chiaths) ghradnElidsy Binfnd Tkl Has M2l rededod Wi 7.23 (111,

100%, 308 (M+ Na+¥). Example’12

3-hy TR R §alrhéhoxybenzamide (referred
to as 20D &)y MDbikiR#)y-4-nitro-meBahiydutteyylnmathexseds. nitrobenzene was

d. J @Kz} 6,00 (A1 E)i% F%ﬁ%&'gé&%r%é%%ér%gezg@%%;gﬂar@in%ﬁﬁ%f(}%ﬁt)
ARSI

- benzylateg bygefivixingrwillyeaenav Aipmide Wil pataesis mearbenale

16

15

26

25

30

as a base in acetone which on'reduction with sodium dithionite ggve
3-bSAKASKREH 1 SRRy A Pk bx - Fe tRBRY e Benkdie dctads
conuiesteiticiobiteuphe th Wishter o ire fluxting waspetharatincp (€8 pcadfiane

acichy kRRwish ol ¥as: Be Ray BLSdiiSiRg DERZYERIQTINS 3R BOIRSSIAR:
carbonﬁtg%&The_ ester \ggs H}/d_rolyze with sodjum hydroxide tg provide the

acidF HE e A T 8 B R R By RiRpfpnzcee (7.52 g, 98%)as
3-cifisofirepipcarseliiesidal.in presence of 1- hydroxybenzotriazole to
Er%%@lmm @midg Tonglty, Hase;@%@ﬁy},grwg m@gﬁﬁﬁ%%% B, g, 7 8¥1z),
1%2%%3?@;%%%%@%%‘%&@ %gilesrg ggt?stsis Pn ce?lrbonate (1 65 gm;
12 mmol) B dsMritienytbupinsutiethagkulionyiamiyesenigeephenol (1.69 g; 10
mmol) and baRayh br omideotd-7higind @ mRekd L0088 (@& ). The
re a(z:xge%]anngi)&%rx%l‘fvc%%tg%‘mng § :Igl%r]ﬁzog%%gén-ra 8"/%,0{ ng}g \?fgs stirred at RT
under hydrogen for 48 h. The mixtare was filtered through celite then evaporated to
give 2-methoxy-4-amino-methanesulfonylaminobenzene as a brown gom. This was
used without purification in the following reaction.
() 4-Methoxy-3-pitro-N-{ 4-methanesulfonyiamino-3-
methoxyphenylibeazamide
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 mixtore of pyridine (I mi) and 2-methoxy-4-
arpino-methanesulfonylaminobenzene (0.4 g) in dichloromethane (5. ml} dropwise.
The mixtore was left at room temperature for 24 hours, then dichloromethane (50 ml)
and hydrochloric acid (1M, 50 ml) added and the precipitate filiered off and washed
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removed undéerTeduced pressure and the residue-was partitioned
between ethyl acetate (150 ml) and water (50 m1). The ethyl acetate layer
was separated, washed with water (2 x 50 ml), dried over anhydrous
magnesium sulfate. Removal of the solvent under reduced pressure
provided 2.5 g of I-Benzyloxy-2-methoxy-5-nitrobenzene (Yield = 1596.5
%) 'HNMR CDCI3 7.95 (1H, d, 1 8Hz) 7.81 (1H, s) 7.3-7.5 (5H, m) 6.92
(1H, d, J 8Hz) 5.15 (211, s) 3.95 (3H, s). B)
1-Benzyloxy-2-mettroxy-5-aminobenzene Sodium dithionite (1.5 g) was
added to a solution of 1-benzyloxy-2-rnethoxy- 205-nitrobenzene (2.5 gm)
in a FitktepEor metHameeo-ritifadtid dusetnmemtim@mab)3After stirring
for ladns:ghresmbtampelatums, dhagplvent was removed under reduced

water G PR ST R R BT

brind-8blitof (Z5iahf HridH. é‘déﬁﬁﬁh?dﬁcﬁllﬁ rddde 8Hrh 4 LHEE. ahd.02

5 conq&HI@t@gﬂamﬂqsme@uced pressure. 25Purification by flash

chromato ver with ac ate/hexane 11

provided %5 71 g of enzy oxyﬁn?l%oxy?gggmm eﬁzene (ch(ald z

35%‘)”&%&%&*&@@@2@%2&%5{%@%) 6.78 (1H, d, J 8Hz) 6 35 (111,

S) 6.28 (1, sspkBlida)balnttihxg)2nBr(3ki( @n@lhénbéméemﬁmihoxy

benaibASMBARMASIAL Hhom AR LA RO oo
ano

benzoic acCid (7.2 g) in metha n presenc
0 condBiPatagY ISR E A% gt 18 P‘i"ﬁq r@%ﬂ@ﬁ%@ FRTAG i
“undescedugda pressu gepthFheesitue wadidisbelMegyrdibyl aegiata (200

ml) a&@ewwe%mema@sﬁgml{ﬁI&ﬁQr{aa@q'uﬁa Dicaionaie 5o %&Oﬁa@ X

0 ml), wate |f|(50 ml) and dried over anhydrous magnesium sult

Rerﬁ&%‘ 6% %&M%@&Wﬂﬁé&ﬂ?‘%@wﬂm
4-hydid§p Siridth ead diciaoinetheic msthylidshe orfiit] thyeOsadtdd, Hich

15 NM%@Q&%&%@% (hldo & o1 B2 chéx%t(és'ii bRk Pk It BetiBh ) Qiln

20

25

30

(111 bs, - 3.95(3H, s 3 9 (311, s). D) 4-Benzyloxy-3-methoxy
pend SR laiﬁnye%{’é? D elytnestith A prrnetaars v gings FHO RS
addéd-te8Yeatenio -k thadnyeiitaylamino-4-methoxy-N-( 3-methanesulfonylamino-

4-methoxyphenylbenzamide (65 mg, 56%) as a white solid.
THNMR ((CD3),CO) 9.61 (1H, bs, NH), 8.11 (1H, 4, J 2Hz), 7.96 (1H, bs, NH),
7.80 (i, dd, I 2, 8Hz), 7.85 (1H, 4, J 2Hz)}, 7.67 (1H, bs, NH), 7.39 (1H, d, J $Hz),
734 (1H, dd, J 2, 8Hz), 7.23 (14, d,J 8Hz), 4.02 (34, s}, 3.94 (3H, 5), 3.04 3H, 5)

and 2.95 (3H, s).

E) 4-Hydroxy-3-methanesnifonylamino-N-(3-hydroxy-4-
methanesulforylaminophenyl}-bepzamide

To a stirred suspension of 3-methanesulfonylamino-4-methoxy-N-( 3
methanesulfonylamino-4-methoxyphenylbenzamide (200 mg) in dry CH,Cl (20 ml) nader
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 | 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-methancsulfonylamino-N-(3-
hydroxy-4-methanesulfonylaminophenyl)- benzamide (62 mg, 33%) as pale brown crystals.
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~3tmethoxy benzoic acid-methyt-ester{3.6-g;-20-mmel)-and-benzyl-bromide-—o

(3.42 g; 20 mmol) in acetone (100 m1). The reaction mixture was refluxed
for 12 hrs. After the removal of the solvent under reduced pressure, the
residue was partitioned between ethyl acetate (150 ml) and water (50 m1).
The ethyl acetate layer was washed with 15water (50 ml) and dried over
anhydrous magnesium sulfate. Removal of the solvent under reduced
pressure provided 4.64 g of 4-benzyloxy-3-methoxy benzoic acid methyl
ester (Yield = 86.6%) E) 4-Benzyloxy-3-methoxy benzoic acid 20A
solution of sodium hydroxide (2.0 g) in methanol (50 ml) was added to a
solutihNIERA MR 632- G oK) be sk (it atid M@ty estel 1 64 2j)4N
methapeliba, ﬁ%ﬂ@.ﬁ@@ﬁ%ﬁﬂﬁ%,@ﬁiﬁ-eéggi_ﬂ?@;‘?\éﬁlz ,fzwﬁﬁﬁ‘,%‘?hﬂ@%ﬁ
redu{%%?srressure the residue was dissolved in water (150 ml) and washed
with'ethyl'acetate (2 x 50 nil). The aqueous 25layer was acidified with 2N
hydrdihlorichadit) &P Phiz, The precipitated product was collected by

3 filtration which on drying under vacuum provided 4.17 g of

4-benzyloxy3-methoxy benzoic acid. ¥¥481#&774%) 1H NMR. CDC13 7.7
(REglib oy SHm) R8s (Aol d)nziBo-F-5i{Didron)-6-92 (111, d, J 8Hz) 5.25
(22 0% (R aﬁx enzamide, (referred to as DCU05I-DE) _
4-Benzyloxy-3-methoxy-N-(3-benzyloxy-4-methoxyphenyl) benzamide N,
N-1, 3-Diisopropyl carbodiimige (0,40g,,3.36 =mgp was ggded to a
solution of 1-benzyloxy-2-mm{ammbenz71 g, 3.36 mmol),
4- benzyloxy-3-methoxy benggic &Cid (0.87 g, 886 imol) and |
-hydroxybenzotriazole (0.454 g, 3.36 mmol) in N, N- dimethylfsgmamide
(15 ml) and stirred for 12 hrs. The product was precipitated by diluting with

amixtur'eNacetate/h@%& AP(120m WeFiltraiontaf the reaction
roviden

mixture 1.1 of 4-By xy-3- _
methox&ﬂl-(3-benzyloxy-4-m%thoxyphenyl) benZ&mide. Yield = 69 %.

(CD3)2S0 9.93 (IH, s) 7,29-7.59(1411, m) 7.16 (1H, d, | 8Hz) 6.96 (11-1,

d, J 8Hz) 5.18 (211, s) 5.06,(2H, s) 3.85 (311, s) 3.76 (31iys) G)
' 3-hydraxc}/-N-(3- ydr 4-metboxyph%%/1)-4-m thdxybenzamide. A
nzylo

16

15

solution’ 6 .

O

OH
S Yew 1 X
Mel HO
g D)kﬁ NHME U\g } HiMs
MsHN MsHN

Treatment of comumercially available 2-methoxy-5-nitroaniline with

-metoxy-N- NZWoxy-4-methoxyphenyl)

methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro group
then gave the required aniline to condense with 3-methoxy-4-nitrobenzoyl chloride io
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-methanesulfonylaminophenylbenzamide (DC0051-DE), with a large

amount of a stable borate complex.
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10benzamide (1:05g) in a mixture of N;N-dimethylformamide/methanot———————-—--w-

(1:5, 120 ml) was hydrogenated in presence of 10% palladium on carbon
at 40 Psi at room temperature for 12 hrs. Removal of the catalyst by
filtration and purification by flash chromatography over silica gel eluting
with 65% ethyl acetate/hexane provided 0.26 g of
3-hydroxy-N-(3-hydroxy-4-methoxypheny1)-4-methoxybenzamide. Yield =
41.6 % 15 111 NMR (CD3)2S0 9.73 (lll, s) 9.62 (111, bs) 8.99 (111, bs)
7.5 (111, s) 7.45 (111, d, 8 Hz) 7.29 (1H, s) 7.09 (114, d, J 8Hz) 6.85 (1H,
d, J 8Hz) 3.84 (3H, s) 3.74 (311, s) M/z (290 (M+ 1-1+), 312 (M+ Ni'),
100%). HPLC-HntturyeS2)i@ Baetimddfmmyleni®Fhedallowing compounds
were prepaseckdising HroceigsSibanihese 5@&%@&%&9@9&)% 0°C was

oS e e o oa B GOl e
as Desteba 8% i) o gst sty Rfdersthathe @igoswaEpoured oato
ice (100 g) and dilute hydrochloric acid (3M, 106 ml), the solid formed was filtered
then washed with water to give 2-Methoxy-5-nitro-methanesulfonylaminobenzene
(5.2 g, 71%) as an off-white crvstalline solid.
"HNMR (CDCL) 8.39 (1H, 4, J 2Hz), 8,05 (15, dd, T 2, 8Hz), 6.99 (1H, d, J 8Hz),
6.97 (1H, bs, NH), 4.01 (3H, s).and 3.07 (3H, ).

B} 2-Methoxy-S-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 RT under hydrogen
for 48 h. The mixture was filiered through celite then evaporated to give 2-methoxy-5-
amino-methanesulfonylaminobenzene as a brown gum. This was used without
purification in the following reaction.

C) 3-Methuxy—4~nitm—N-( 3-methanesulfonylamine-4-
methoxyphenylbenzamide

A suspension of 3-methoxy-4-nitrobenzoic acid (1.5 g) in thionyl chloride (25

ml} was heated at reflux for two hours. Excess thiony! chiloride 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 mi) 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-
methoxyphenyhbenzamide (2.41 g, 80%).

‘HNMR ((CD5),CO) 9.88 (1H, bs, NHJ, 8.03 (1H, &7 8Hz), 7.99 (1H, 4, T 2Hz), 7.87
(1H, dd, J 2, 8Hz), 7.86 (1H, d, T 2Hz), 7.81 (1H, dd, J 2, 8Hz), 7.19 (1H, 4, J 8Hz),
4.17 (3H, 5), 4.02 (3H, s) and 3,11 (3H, s).
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01-12;4-bis(3,4-dihydroxyberzy1)-8-rriéthyl
-8-aza-bicyclo[3.2.1]octan-3-one OH HO NHSOzMe OH x)

D) 3-Methoxy-4-methanesuifenylamino-N-( 3-methanesulfonylamino-4-
methoxyphenyl) benzamide

A suspension of 3-methoxy-4-nitro-N-{ 3-methanesulfonylamino-4-
methoxyphenyl)benzamide (1.4 g) in methanol (20 mi) was stirred under hydrogen
with palladium on carbon (10%, 50 mg) for 18 hours. The solvents were removed in
vacue to give a brown gmn. The residue was dissolved in pyridine (5 ml} and cooled
to 0°C when methanesutfonyl chloride (0.5 ml) was added, the mixture was kept at
0°C for a further 2 hours then brought to R.T. for 1h. The mixture was poured onto ice
{50 g) and hydrochleric acid (3M, 50 g), the resultant brown solid filtered and washed
with water to give 4-methanesulfonylamino-3-methoxy-N-{ 3-
metharesulfonylamino-4-methoxyphenylybenzamide (1.26 g, 86%) as a brown solid.
"H NMR ((CD;),C0O)  9.66 (LH, bs, NH), 8.11 (1H, bs, NH), 7.88 (1, dd, J 2, 8Hz),
7.87 (14, d, J 2Hz), 7.84 (1H, bs, NH}, 7.79 (1H, 4, J 2Hz), 7.76 (1H, dd, J 2, 8Hz),
7.65(1H, d, J 8Hz), 7.17 (1H, d, J 8Hz), 4.08 (3H, 8), 4.01 (3H, s), 3.16 (3H, s) and
3.11 (3H, s).

E} 3-Hydroxy-4-methanesulfonylamine-IN-( 3-methanesuffonylamino-4-
hydrexyphenyl} benzamide

To 2 stirred suspension of 4-methanesulfonylaming-3-methoxy-N-( 3
methanesulfonylamino-4-methoxyphenylibenzamide (1.25 g) in dry CH:CL (50 ml) under
nitrogen, was added boron tribromide (1.5 mi) ther stirring continued for a further 20 hours.
Methanol (50 ml) was added carefully, then the solvent evaporated in vacuo to a volume of 1 mi,
this was repeated 2 more times. Purification by column chromatography over silica gel eluting
with chloroform cdntaining methanol (10 — 20%) gave 3-hydroxy-4-methanesulforylamino-N-(
3-methanesulfonylamino-4-hydroxyphenyl) benzamide (143 mg, 15%) as an off-white solid.
TH NMR ((CD1),CO) 9.55 (1H, bs), 8.82 (1H, bs), 7.87 (1H, d, JF 2Hz), 7.73 (1H, dd, J
2, 8Hz), 7.69 (1H, d, J 2Hz), 7.64 (1H, dd, J 2, 8Hz), 7.59 (1H, d, J 8Hzx), 7.04 (1H, d,
J8Hz), 3.16 (3H, s) and 3.12 (3H, s).
Hplec (method 1) 29.5 min.
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Examaple 8
3-Hydroxy-d-methanesnifonylamine-N-{3-hydroxy-4-methanesnlfonylaminophenyl)
benzanside, (referred to as DCHOSI-DF).

MeQ COH MeO coc
- 17
OzN O4N
. \
MeC WO, MeO NO, fes NH;
IS ARG GAE S G
 MsHN MsHN

Hal

NHMs NHMs
1, X 1, X
MeQ MeQ
PG Ra TN G0 Ra i
O,N Haly
NHMs

NHMs
Mal HO

e :@J\Q GCie — D)kﬁ OH
MaHN hjakN

5 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-nitrobenzovi chloride to
give the anilide. Reduction by catalytic hydrogenation followed by immediate
mesylation gave the mesylamine. This was demethylated by reaction with

16 borontribromide to give 3-Hydroxy-4-methanesulfonylamino-N-( 3-hydroxy-4-
methanesulfonylaminophenylybenzamide (DC0051-DF).
A} 2-Methexy-4-nitro-methanesulfenylaminobenzene.
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
15 hour, then brought to RT for 2 h. The mixture was poured onte ice (100 g) and dikute
| hydrochloric acid (3M, IOQ ml), the solid formed was filterad 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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TOEXample 14 4-Hydoxy-3-methanesultonylamino=-N4-4-hydroxy=3---——=-

metbanesulfonylaminophenyl)-benzamide borate complex (referred to as
DCO0051-CE borate complex). Treatment of commercially available
2-methoxy-5-nitroaniline with 15methanesulfonyl 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. 20Example 15
Compounds provided herein are potent disrupters of Alzheimer's AB 1-42

Fibrile N fEnepnesinds erenares)m e niegeding) Bxapnies wers),
foungzgpgg)ﬁ, Bgﬁ%c&%%%%%ggrﬁ of Alzheimer's disease AB fibrils. In
e effic a

a set of studies, t cy of cert r?‘compounds provided herein to

cause a di¥hsUsibppkrapaernehppesrdionddmisebayteid-fibrils of

5 AlzheisiedssdisBashfkg-1canRsisiNgREABNI AR [UBris) Was AnalnzeshoRart
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ol A s el ket
negHivE Bottronxiraries ddstsy frmyshenktTthin asapetsitotiy1s-stiay-4-
amydoico-anchihisdiingingipsbehiters:a fomseencrigrhaneamentat
purification in the following reaction.
C) 3-Methoxy-4-pitre-N~( 4-methanesulfonylamino-3-
methoxyphenyi)benzamide 7

A suspension of 3-methoxy-4-nitrobenzoic acid (1.5 g) in thiony! chloride (20
mi) was heated at reflux for two hours. Excess thionyl chloride removed in vacue to
give the acid chloride as a white solid. A solution of the acid chloride (1.64g) in
dichioromethane (50ml) was added to a suspension of 4-mesylamino-3-
methoxyaniline (1.75g) in dichloromethane (50ml) and then pyridine (1.5ml) 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 (100m]) then dried
to give 3-Methoxy-4-nitro-N-( 4-methanesulfonylamino-3-methoxyphenyl)benzamide
(2.03 g, 67%).

"HNMR ((CD3)CO) 9.91 (1H, bs, NH), 8.05 (1H, d, I 8Hz), 7.98 (1H, d, J 2Hz), 7.90
(1H, d, T 2Hz), 7.81 (1H, bs, NH)}, 7.80 (1H, dd, J 2, 8Hz), 7.50 (1H, d, J &Hz), 7.39
(1H, dd, ] 2, 8Hz), 4.18 (34, 5), 4.02 (3H, s) and 3.04 (3H, s).

B} 4-Methanesulfonylamino-3-methoxy-N-( 4-methanesulfonylamino-3-
methexyphenyl)benzamide,

A suspension of 3-methoxy-4-nitro-N-( 4-methancsulfonylamino-3-
methoxyphenyl)benzamide (2.03 g) in methanol (50 ml) and ethyl acetate (50 ml) was
stirred wnder 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 6°C when methanesulfonyl chloride (1 ml) was added,
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5485nm thatis directly proportional to the amotnt of-amytoid fibrils e

formed. The higher the fluorescence, the greater the amount of amyloid
fibrils formed (Nalci et aL, Lab. Invest. 65:104-110, 1991, Levine lll,
Protein Sci. 2:404-410, 1993; Amyloid:Int. J. Exp. Clin. Invest. 2:1-6,
1995), In this study, 25gM of pre-fibrillind AB 1-42 (Bachem Inc) was
incubated at 37C 10for 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, 50g1 of each
incubation mixture was transferred into a 96-well microfiter plate
contiiningtas gl letoistilebuvdiethantihsoy thel brFigloflalil. Tosotutitn (i.e.

S00mmMRiofladael gy Q@@%@hﬂﬁﬁe&bl@ahﬁ &) g} NBe resuitant

quo scenc ST ad at 485nm 15 444nm ex0|t ength) using
ﬁ% lﬁ%grome a(::-lerha%}ter L SBIFLE BT ?Féﬁ%ﬁ# 0"
com@e@ﬁwﬂoﬁﬁema@%hkwﬂmheﬁmmmwlmmummthOé@bas

5 pres;epmdﬂaebpwﬁfor example, whereas EDTA caused no significant

16

15

il

25

30

'”h'b%%ﬂ‘%%%«? s e e

cau e7(§ Q@O@jd@@%ﬁeﬁ%ﬂ%i’d@ﬁﬁbﬁdﬁ/ﬂﬁa@éérﬁtﬂ%f‘bﬁéﬁﬁﬁﬁ]éd’{ A%ZL 42

fibrils.4v Seivie Esstent @habig 4d, Forexpmpies goNMpeuneDs- 0951388
cau§gglfo§n§ﬂfl ant (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 +71132%
inhibition Whérrtatpamlfsuxisming- éWMWFM@W@W@%&e
1). Uipdentipbaaghemcantikions (i.e. Af3:test compound wt/wt ratio of

1:0.01), cappaung PEC- 250051 cal ggsa(%gs E%ﬁ? § 2 /0 d| r:@tlon

compound DC-0051-S5 caused an n(ﬁlsruptlon a
contpotirasBtsmslaugd- Eﬁﬂeéapéﬁug&bwée%gd 8t Chrit0gnipder nitrogen,
indieatcddebbdtve chmnpale(d piosides heneinaiendishispiasAinbibiteishofs, Methanol

Alz QW wad %@@@&Xﬁﬁ%&fﬁg L%'hﬂﬁg H&&?&W ;g gl ﬂg lgo?fjggﬁ%éne\%porated in

dose- dependent manner. 30 Table 1: Thioflavin T Fluorometry Data-

Disr{HSHO P 37 RBTE90! b hengyetians S¥hbrided (isiHRTERRSHr JuporRdies.
AB:testficampby pehedrgiremerbrdpiatiofdikiaGeiniatundith th{urtfurt) containing
metbanol (10 - 20%) gave 4-methanesulfonylamino-3-hydroxy-N-( 4-methanesulfonylamino-3-
hydroxyphenyljbenzamide (DC0G51-DF) (0.74 g, 40%) as a pale brown gum.
'HNMR ((CDs),SO) 10.37 (1H, bs, NH), 10.21 (1H, bs, NH), 10.01 (1H, bs, NHJ,
9.05 (1H, bs, CH), 8.76 (1H, bs, OH), 7.68 (1H, bs), 7.53 (1H, bs), 7.51 (1H, dd, T 2,
SHz), 7.45 (1H, 4, ] 8Hz), 7.21 (2H, bs), 3,14 (3H, s) and 3.03 (3H, s).
Hple (method 1) 29.4 min.
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1:0. 1 (Wt/ 1:0°01 (wt/wt) 1:0.001 (art/wt) BATA (controt) 0.03;59%
0.04.41% 0.23.03% 0.01.54% DC-0051 98.70.07% 89.53.26% 32.04.31%
10.92.24% DCO0051-51 96.40.58% 74,63.71% 20.84.63% 9.03.53%

DCO0051-53
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28
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Example 9

2-0r%0-N-(2-0x0-2,3-dihydro-1H-benzoldlimidazol-5-y})-2,3-dihydro-1H-
benzofdlimidazele-3~carboxide {referred to as DC-0051-B1)

2T

o Y
; PO PO R
i Dilsopropyicatbodiimide N N N
e ot e
N
HN N H

DMF / OBt

TE

The arnide was synthesized by reacting 2-ox0-2, 3-dihydro-1H-
benzoimidazolyl—é -carboxylic acid with S-amino-2, 3-dihydro-1H-benzoimidazol-5-
one in the presence of 1, 3- N, N-diisopropylcarbodiimide and 1~
hydroxybenzotriazole.

13- N, N-Ditsopropylearbodiimde (0.504 g; 4 mmol} was added to a solution
of 2~0x0—2,3-dihydr0~1H—benzoimidazoie»s_~carboxy1ic aoid (1448 g; 2.5 mmol), 5-
amine-2-oxo-2,3-dihydro-1H-benzoimidazole and 1-hydroxybenzotriazole (0.34 g; 2.5
nunol) in anhydrous N,N-dimethylformamide (16 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 (5ml) and precipitated by
diluting the sohution with acetonitrile (60 ml), Filtration and drying under vacuum
gave 2-0%0-N-(2-ox0-2,3-dihydro-1H-benzo[d]imidazol-5-y1)-2,3-dihydro-1H-
benzo[d]jimidazole-5-carboxide (also referred to as DC-0051-B1) (0.22 g; 28%).

'"H NMR ((CD3),80 10.62 (1H, s, NH), 10.53 (1H, s, NH), 9.98 (11, 5, NIH) 7.65
(1H, d, 7 8Hz2) 7.55 (2H, bs) 7.23 (1H, 4, J 8Hz) 7.05 (11, 4, J 8Hz) 7.85 (1H, d4,J
8Hz).
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92.50:47% 59.91.34% 16.12:04% 14.62.90% DC0051-54"95.20:42% =

70.27.01% 18.23.68% 16.64.14% DC0051-55 99.00.25% 80.00.63%
28.40.74% 20.36.71% DCO0051-56 95.40.72% 53.514.88% 4.04.33%
9.51.64% '

Example 10

N-(3,4-dikydroxyphenyi)-2-0x0-2, 3—d1hydro»1H~henza}[d}zmxdamle-s-
carboxamide (referred to as DC-0051-B2).

m@)@z F’K.‘H:Br HGlZO:@,!\q &ég()i ”Gp@r”":
Koo, Pp ROHO
OCHF o AyH
S G PO S e
o8 A
H

3,4 -Dihydroxy ~1- nitrobenzene was benzylated by refluxing with benzyl

R

e
3
g3
&
k

bromide with potassium carbonate as a base in acetone which on reduction with
sodium dithionite gave 3.4 -dibenzyloxy aniline. This was coupled to 2-0x0-2, 3-
dihydro-1H-benzoimidazole-5-carboxylic acid using N, N-1, 3-
diisopropylcarbodiimide in the presence of 1-hydroxybenzotriazole to provide the
amide. The amide was then debenzylated by hydrogenation in presence of palladium
on carbomn.

A} 3, 4-Bibenzyloxy-1-nitro benzene

Potassimm carbonate (4.14 g; 30 mmol) was added to a solution of 3, 4-
dihydroxy-I-nitrobenzene (1.55 g; 10 mmol) and benzyi bromide (3.42 g; 20 mmmol) 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 mil) 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, 4, T 8Hz) 7.8 (1H, ) 7.28-7.50 (m, 10H) 6.95 (1H, d, ]
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-nitro
benzene (2.37 gm) in a mixture of methanol (36 ml)y/aqueous ammonia (5 ml). After

stirring for 12 hrs at room temperature, the solvent was removed under reduced
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F N
DC

0051-57-92:81:92% 50:26:94% 10:15:82%113.43:42% DC0051-58

96.70.73% 87.90.78% 56.011.32% 32.92.70% DC0051-59 98.8026%
84.14.28% 60.712.57% 113.62.08% 10Part B: SDS-PAGEfWestern 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 AS 1-42 (25uM) was incubated at 37C for 3 days, alone or in

the

presence of the compounds or EDTA. Five micrograms of each

sample

pressure, The residue was partitioned between ethyl acetate (75 ml) and water (75 mi).
The ethyl acetate layer was washed with water (25 ml), brine solution (25 mi), dried
over anhydrous magnesiwn sulfate and concentrated under reduced pressure,
Purification by flash chromatography over silica gel eluting with ethyl acetate/hexane
(1:1) provided 1.9 g of 1-Benzyloxy-2-methoxy-5-aminobenzene {Yield = 47 %).
'H NMR CDClk 7.27-7.47 (10H, m) 6.8 (1H, d, J 8Hz) 6.37 (1H,s) 6.22 (1H,d, J
8Hz) 5.13 (ZH, s) 5.06 (2H, 5) 3.49 (2H, bs, NH)

C) 2-0xe-2, 3-dihydro-1H-benzoimidazolyl-S-carboxyl (1-N-3, 4
dibenzylexy phenyl) amide

I, 3- N, N-Diisopropylcarbodiimde (0412 g; 3.27 mmol)} was added to a
solation of 2-0x0-2, 3-dihydro-1H-bepzoimidazole-5-carboxylic acid (0.584 g; 3.27
mmol) 3, 4-dibenzyloxy aniline (1.0 g, 3.27 mmol) and 1-hydroxybenzotriazole (0.442
g, 3.27 mmol) in anhydrous N, N — dimethylformamide (15 ml). After stirring for 16
brs at room temperature the reaction mixture was poured in water (150 ml). 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 1.12 grams
of 2-0x0-2, 3-dihydro-1H-benzoimidazolyl-5-carboxyl {1-N-3, 4-dibenzyloxy phenyl)
amide.
Yield = 73.6 %.
"H NMR (CD3),S0 10.5 (1H, 5, NH) 7.65(1H, d, I 8Hz) 7.6 (1H, s} 7.2~ 7.6 (m,
12H) 7.0 (2H, d, I 8Hz) 5.15 (4H, s).

D} N-(3,4-dihydroxyphenyl}-2-0xe-2,3-dihydro-1H-benzo]dlimidarole-3-
carboxamide

A solution of 2-Oxo-2, 3-dihydro-1H-benzoimidazolyl-5-carboxyl (1-N-3, 4~
dibenzyloxy phenyl) amide. (1.10 g) in a mixture of acetic acid (100 ml) 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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was then filtered througha 0.2 gm filter Protein recovered from the fittrateg————————

was then loaded, and ran on a 10-20% Tris-Tricine SDS-PAGE, blotted to
nitrocellulose and detected using an AB-antibody (clone 6E10; Senetek).
In this study, AB 1-42 was detected as a -4 kilodalton band (i.e.
monomeric AB) following incubation alone, or in the presence of 5 EDTA,
at 3 days. For example, AS 1-42 monmers were not detected following
incubation of AS 1-42 with compounds DC-0051, DC-0051-S1,
DC-0051-S5, DC-0051-S8 and DC-0051-89, correlating nicely with the
Thioflavin T fiuorometry data (described above) and suggesting that these
compburer R capabie olibeiisinl-beaiskibipudrenicd orbaondselicid S

1-41%his study confirms that these compounds are also capable of

causj I i al of rl rt.C: o Red
e S R R
co mbégih&fd AkéeHhmyIGiE Hndi§ Eake dnBHbindhEad Coflgh ¢elidic
5 quamitigzie (MhiT asERYMABIL-4BoasyiHest campatpds seradncubated for
3 days and then vacuum filtered thrpugh a 0,2 gm filter. The 15amount of
AS 142 retained in the filter was then quéntl ied following staining of the
filte syitmeaagpred-Aiteanpiapiate wasin.idhe filgh-amdpwer
of thes@nnrdosradienimsomhe filter in the presence of the test co
1¥ (compared to the Congo red staining of the amylgid protein in the absence
of the test compound) wag indidgative.ef the.te mpoynd's abilify to
diminish/Aitenthe an“iez;é“am% o d g%““p%%ué )%ﬂ%) iy o
20particufar assay a’f)peafg to be more stringent in chara8®&fthan
Thioflavin T fluorometry, and it is more difficult to remove Congo red
binding to A1342 fibril thaﬁp@ssesged hy ¢ says, so the % oH
inhibitfopiSob <& aayeven with-patenryiypotmds is suallyToier fhama:
that olfserved ssdetermine®by othierassays such as Thiofilivin T°
fiuometry. In one study, the ability of AS fibrils to bind Congo red in the

absence 6 praibedierybaupineritumgoambehts ibfristudest bt mionED TA

éat M@ﬁé@rﬁ&%&ﬁwﬁ?ms 1'9§dﬂi‘d _xi*%;@@lvaﬁ@r&éot@d@sm_z%ﬁhéél{az
et ineaq. results of the 3-day Incubatjons a resent In |apie

15 SR B e e S B P i
bindiFeetedisn hriretde previdah Bsuadsrit oo seuind 10 05MmBa-283, 54,
85, 86y 5o-1 8BS anciSa)-caused ailgsedepeadaptiphithitomieiad3binding

to ( . mple. compound.DC-0051-S5 caused a
> GORORE30 (RIS Rl AR AR e COTDAUE T R0

significant 82.3 nhibition of Congo re incﬁng {0 AB 1-42 fibrils
whéPGRBEREH & IEresat Brinesrtash otveladiart Phd a 40.3+/-
20 5.81% inhibjcrbDiliyaness denasiosid hadpgteeampound wt/wt ratio of 1:0.1
(Table 2). o nhibi ] j

AUhelages bt A saRatd lodieales sapmawd

wlivit ratio (of 1:0.1 appearéd to be DC-0051-5
DCIHOEPY HP SR I prBiEd Ay dsthlonnsgidsB-y P ien 12 lym dyfier
inh iiticamys2Bx@ QOB 8¢ E Pr8ssiied &8 ¥sidikui bitiodiysahvd IG5k etate (150

ml) and washed with water (50 ml} 10 % sodium bicarbonate solution (56 mf), brine

C 25 solution (50 mf) 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, J 8Hz) 6.92 (1H, d, J §Hz) 5.7(2H, bs) 3.92
(3H, )
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Disruption of AB 1-42 Fibrils by Test Compounds (% inhibition of M; for
AO: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) 3.9+/-1.37%
0.00.76% 0.0+7-0.49% 0.00.62% DC-0051 76.7+/-1.22% 40.3+7-5.81%
3.3+7-0.95% 1.7+7-0.10% DCO0051-51 48.6+7-2.01%

B) 3, 4-Dibenzyioxy benzole acid meihyl ester

Potassium carbonate (6.5 g; 47 mmel) was added to a solution of 3, 4-
dibyydroxybenzoic acid methyl ester (2.6 g; 15.7 mmol) and benzyl bromide (5.37 g;
31.4 mxmol) in acetone (100 ml). The reaction mixture was refluxed for 12 hrs. 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 (50 ml) and dried over anhydrous magnesium sulfate. Removal of the solvent
under reduced pressure provided 3.36 g of 3, 4-Dibenzyloxy benzoic acid methyl ester
(Yield = 86.6%)

"H NMR CDC; 7.67 (1H, 5} 7.65 (1H, 4, J 8Hz) 7.28-7.50 (m, 10H) 6.95 (15, 4, J
8Hz) 5.24 (s, 2H) 5.21 (s, 2H) 3.89 (s, 3H)

C) 3, 4-Dibenzyloxy benzoic acid

A solution of sodium hydroxide (1.2 g) in methano] (100 ml) was added toa
solution of
3, 4-dibenzyloxy 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 (100 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 2.4 g of 3, 4-benzyloxy benzoic
acid. (Yield = 74%)

'H NMR CDCL; 7.7 (2H, b, 8} 7.27 -7.5 (10H, m) 6.98 (1H, d, T 8Hz) 5.26 (2H, 5) 5.22
{2H, 5)

D) 3, 4-Dibenzyloxy-(5-N-2-0x0-2, 3-dihydreo-1Hi-benzoimidazelyl)
benzamide.

1,3- N, N-Biisopropylcarbodiimde (0.945 g; 7.5 mmol) was added to 2
solution of 3, 4-dibenzyloxy benzoic acid (1.67 g, 5' mmol), 3-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 brs at
room temperature the reaction mixture was poured in water (100 ml}. The pH of the
mixture was adjusted fo 2 with IN hydrochloric acid and stirred for 30 minutes.

Filtration and washing the product with ethyl acetate (3 x 10 ml) provided 1.06 grams

50

599 (17.4+1-6.11% inhibition)-Fable 2: Congo red Binding-Data:——= == -



19.7+7-2.97% Z2.4+/-0.92% 1.0+1-2.11% DC0051-53 36.2+/-2.51%
16.6+7-1.87% 0.0+7-2.11% 0,0+7-2.12% DCO0051-54 48.8+7-229%
15.1+/-4.17% 0.0+7-2.13% 1.5+7-1.42% DC0051-55 82.3+7-0.59%
17.5+7-1.23% 0.2+7-1.97% 0.0+7-1.37% DCO0051-86
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of 3, 4-dibenzyloxy-(5-N-2-0x0-2, 3-dihydro-1H-benzoimidazolyl) benzamide. (Yield
=45.7%).
"H NMR (CD3),S0 9.94 (1H, 8) 7.65 — 7.2 (141, m) 7.09 (2H, d, ] 8Hz) 5.1 (4H, s)

1) 3, 4-dihydroxy-N-(2-0x0-2,3-dihydro-1 H-benzo[d}imidazel-5-
yhbenzamide

A solution of 3, 4-dibenzyloxy-(5-N-2-ox0-2, 3-dikydro-1H-benzoimidazolyl)
benzamide (1.06 g; 2.28 mmol} in acetic acid (120 ml) was hydrogenated at 40 Psi in
presence of 10% palladivm 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-dimethyHormamide (15 ml) and the product was
precipitated by diluting with a mixture of hexane/ethy! acetate (1:1) (100 ml).
Filtration provided 0.334 g of 3,4-dihydroxy-N-(2-0x0-2,3-dihydro-1H-
benzo[djimidazol-5-yljbenzamide. Yield = 50%.
"H NMR (CD1),S0 10.54 (1H, bs) 9.78 (1H, 5) 9.41 (14, bs) 7.54 (1H, ) 7.37 (1H, s)
1.32(1H, 4, F8 Hz) 7.23 (11, d, T 8Hz) 6.85 (14, d, ] 8Hz) 6.80 (1H, d, T 8H=).
M/z (286 (M+H") 100%, 308 (M+ Na"). HPLC (method 2) 2.34 min.

Example 12

3-hydroxy-N-(3-hydroxy-4-methexyphenyl)-4-methoxybenzamide (referred to as
DC-0051-B4).

h Ph

‘\‘
HO:@/N‘% K,CO, 0@,!\!02 Na8,0, GDrNHz
R
NHy/ MeOH
) Waly Bnbr MeO M 3! ME Q
BnBrPh o MEOH Ph
Oh
&N Ll D/K /@ * t©)k ’@
OH
PdiG
e @)\ H, W i -

3-Hydroxy-4-methoxy-1- nitrobenzene was benzylated by refluxing with

OMe

benzyl bromide with potassium earbonate 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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A8 5+F7-3.58% TT-1¥7-4:94% 2.1+7-1.14% 3.1+7-0.97% DCO051:57"
44.6+7-4.59% 8,8+7-1.70% 0.0+7-0.29% 2.4+/-223% DCO0051-58
41.2+7-6.83% 19,8+1-2.43% 3.9+7-0.54% 2.3+7-3.16% DC0051-59
60.8+7-2.12% 17.4+7-6.11% 3.8+7-3.90% 0.0+7-127%

benzoic acid was converted to its methyl ester by refluxing in methanol in presence of
an acid. The hydroxyl was benzylated using benzy] bromide and potassium carbonate.
The ester was hydrolyzed with sodium hydroxide to provide the acid. The aniline and
acid were coupled using N, N-1, 3-diisopropylcarbodiimide in presence of 1-
hydroxybenzotriazole to provide the amide. Finally the benzyl group was removed by
hydrogenation in presence of palladium on carbon.

A} 1-Benzyloxy-2Z-methoxy-5S-pitrobenzene

Potasgium carbonate (1.65 gm; 12 mmel) wae added {0 a solution of Z-
methoxy-5-nitro phenol (1.69 g; 10 mmol} and benzyl bromide (1.71 gm; 10 mmol} in

- acetone (60 mi). The reaction mixture was refluxed for 12hours. The solvent was

removed under reduced pressure and the residue was partitioned between ethyl acetate
(150 ml) and water (50 ml). The ethyl acetate layer was separated, washed with water
(2 x 50 ml), dried over anhydrous magnesium sulfate. Removal of the solvent under
reduced pressure provided 2.5 g of 1-Benzyloxy-2-methoxy-5-nitrobehzene (Yield =
96.5 %)
'H NMR CDCl; 7.95 (1H, d, T 8Hz) 7.81 (1H, s) 7.3-7.5 (5H, m) 6.92 (1H, d, T 8kz)
5.15 (2H, s) 3.95 (3H, s).

B) 1-Benzyloxy-2-methoxy-S-aminobenzene

Sodium dithienite (1.5 g) was added o a solution of 1-benzyloxy-2-methoxy-
S-nitrobenzene (2.5 gm) in a mixture of methanol (20 miY/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 cluting with ethyl acetate/hexane
(1:1) provided 8.771 g of 1-Benzyloxywzwmethoxy—s-aminobenzene (Yield = 35%).
'HNMR CDCl; 7.25-7.5 (5H, m) 6.78 (1K, d, ] 8Hz) 6.35 (1H, 5) 6.28 (1H, d, J 8Hz)
5.1 (2H, s) 3.8 (3H, s)

C) 4-Hydrozy-3-methoxy benzeic acid methyl ester

A solotion of 4-hydroxy-3methoxy benzoic acid (7.2 g) in methanol (150 ml)
was refluxed in presence of concentrated hydrochloric acid (0.5 mi) for 12 hrs, After
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Example 16 10Additional Compounds provided herein-are potent s

disrupters of Alzheimer's AB 1-42 Fibrils The compounds prepared in the
preceding Examples were found to be potent disrupters/inhibitors of
Alzheitnees disease A13 fibrils. In another set of studies, the efficacy of
certain compounds provided herein (and referred to as DC-0051-B2,
DC-0051-B3 and DC-0051-B4) to cause a disassembly/disruption of
pre-formed amyloid fibrils of Alzhcimer's disease (i.e. consisting of All 1-42
fibrils) was analyzed. Thioflavin'T Fluorometry Data In one study,
Thiotlavin T fluorometry was used to determine the effects of the
compaytRisitian et ERTAd asame gativeidenttoliidn thisiastay sthiofl@on
T bings ameﬁaéml%@mu 36 ﬁmx@%s@m&%ﬁ%ﬁ%&&m@y&%% ml)

fluoresce ent at 485nm that is directly proportional to the

amotiAt ¢ %:gr?}glh gn% %‘f%??ﬁjé%d“ﬁ‘ﬁérﬁ%ﬁ%?’fhséﬂf DreeRetarl Wresgvsater

the anfsureteded mysoit MorilidddAnéd (Riéduidetat}-ethokytestob5ida fdhg,
5 199kskevingdHoProtgin Sci. 2:404-410, 1993; Amyloid.Int. J. Exp. Clin.

101 1+ ofpie-fibrillized All 1-42
oot eekd Bl R AR S 0 LR TG e
preseHté Bt GRewd heéBothpounds (DC-0051-B2, DC-0051-133 or
DC-0051- B4 k- Balgwing: s PhaRc R QR QsRI-0f each incubation
mixture was transferred into a 96-well microliter plate containing 150g1 of
10 distilled wattssdiSurrerb@ats (.40 ENiSfiamis) vsokdtialt(zechOGmiyk Hyibthawin
T in-250mnkasRh AR RS AH 6.5), IDGIER0RAEA MBRISM Ay 20
485nm 444nrQ tﬁblo? velengtrgﬁmsmg an ELISA plate fluorometer
aftel subtract oﬁn\?v fot D5 EHEUSP SERIE SraTEibmed 98 YR tter thfie

resURBORHE Bedelydnioudetieds at prpreserte debidlowa o Eimetiieeen
whemgsa&ﬂ?é%maﬁa?&mﬁlgmﬁ@tmbw@%%éq 0Nl aAgdibrils

at all tio tested, the compounds 051-B2
18 O e e o RO B RS e sobvent
disrﬂﬁ%ﬁé@%n@mmm\p@emm@pmmmm@ ‘tocomebexentifiable
3). “ﬁkwlﬁneﬁhqfﬁmmmgmpounds to disrupt pm-formed All 142 fibrils as
assessed@y_@«% |V|f| \{lne hqu etry assay appeared to be
DC-0051 oﬂzgxar‘ﬁple corﬁrpo TE 051 B2 caused a significant
20 (p<0.01) 658ihirod HiMainhiRitioRieD o8 2RCamAeyRd
- Wt/vvt r%tlo c%f 1:0.1, and a significant 85. / 1. 27% |nh|b|t|on when used

at a
4-benzyloxy-3-methoxy benzoic acid methy! ester (4.64 g) in methanol (50 ml) and

refluxed for 4 hus. After removal of methanol under reduced pressure the residue was
dissolved in water (150 ml) and washed with ethyl acetate (2 x 50 mi}, The aqueous
25 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 benzeic 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, 5) 3.98 (3H, s)
30 F) 4-Benzyloxy-3-methoxy-N-(3-benzyloxy-4-methoxyphenyl) benzamide

N, N-1, 3-Diisoprapyl carbodiimide (0.40 g, 3.36 mmol) was added to a
solution of * I-benzyloxy-2-methoxy-5-aminobenzene (0.771 g, 3.36 mmol), 4-

e
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ABtest compound Wwt/wt ratio of 1:1(Table 3) This study indicated that the
additional compounds provided herein are disrupters/inhibitors of
Alzheimer's disease type All fibrils, and usually exert their effects in a
dose-dependent rummer. Table 3: Thioflavin T Fluorometry Data-
Disruption of Al) 1-42 Fibrils by Test Compounds (% inhibition of AD; for
Affitest 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) BDTA (control) 5.0+/-11.39%
0.0+7-1.18% 0.0 +/- 2.26% 10.3 +7- 10.81% DC-0051 98.5+/- 0.56%

88.8+/- 0.76% 41.1+/- 2.52% 18.6+7-8.89%
benzyloxy-3-methoxy benzoic acid (6.87 g, 3.36 mumol) and 1-hydroxybenzotriazole

{0.454 g, 3.36 mmol) in N, N- dimethylformamide (15 ml) and stirred for 12 hrs. The
product was precipitated by diluting with a mixture of ethyl acetate/hexane (1:1)
(120mi). Filtration of the reaction mixture provided 1.12 g of 4-Benzyloxy-3-
methoxy-N-(3-benzyloxy-4-methoxyphenyl) benzamide. Yield = 69 %.

"H NMR (CD3),S0 9.93 (1H, s) 7.29-7.59 (14H, m) 7.16 (1H, d, ] 8Hz) 6.96 (1H, &, ]
8Hz) 5.18 (2H, s) 5.06 (2H, s) 3.85 (3H, s) 3.76 (3H, )

&) 3-hydroxy-N-(3-hydrexy-4-methoxyphenyi}-4-methoxybenzamide.

A solution of the 4-Benzyloxy-3-methoxy-N-(3-benzyloxy-4-methoxyphenyl)
benzargide (1.05 g) in a mixture of N,N-dimethylformamide/methanol (1:5, 120 ml)
was hydrogenated in presence of 10% palladium on carbon at 40 Psi at room
temperature for 12 hrs. Removal of the catalyst by filtration and purification by flash
chromatography over silica gel eluting with 65% ethyl acetate/hexane provided 0.26 g
of 3-hydroxy-N-(3-hydroxy-4-methoxyphenyl}-4-methoxybenzamide. Yield =41.6 %
*H NMR (CD;),80 9.73 (1H, 8) 9.62 (1H, bs) 8.99 (1H, bs) 7.5 (1H, 5) 7.45 (15, 4, F
8 Hz) 7.29 (1H, 5} 7.09 (1H, d, I 8Hz) 6.85 (1H, d, J 8Hz) 3.84 (3H, 5) 3.74 (3H, s}
M/z (290 (M+ H'), 312 (M+ Na"), 100%). HPLC (method 2) 3.86 min.

_ Ezample 13

The following compounds were prepared using procedures similar those described
herein:

i} DC-O051-A2 also referrved as DC-0051-82

OH
Q
OHCHN
N OH
H
HOY

ity BC-0051-A3 ailso referved as DC-0051-83

RHSO,Me
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DCO0051-B2 85.5+/- 127% ©65.8F7-2.01% 19:2 +/-6:18% 10:2+/-9:49% ==
DC0051-B3 17.9+/-16.85% 22.2+/-2.63% 1.0+/-1,62% 15.7+/-7.34%
DC0051-B4 28.1+/-3.06% 21.1+/4.00% 3.6+/-4.96% 17.2+/-4.32%
Example 17 Compounds provided herein are potent disrupters of Type 2
Diabetes IAN) Fibrils The compo Inds prepared in the preceding
Examples were also found to be potent disrupters/inhibitors of type 2
diabetes IAPP fibrils. In a set of studies, the efficacy of 10certain
compounds provided herein to cause a disassembly/disruption of
pre-formed
ity C-0051-A4 also referred as DC-0851-84

OH

Y
MeSon .
ﬁ OH
HO

iv) DC-0051-A% also referred as DC-0051-85

2,4-bis(3,4-dihydroxybenzyl)-8-methyl
-8-aza-bicyclo[3.2.1}octan-3-one
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- DC-0051-51 caused a 472+1-5.48%

amyloid fibritsof type 2 diabetes(i-e: consisting-of tAPP-fibrils) was
analyzed. Part A- Thiollavin 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 15specifically 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 at, Lab. Invest. 65:104-110,
1991, Levine BT, Protein Sci. 2:404-410, 1993; Amyloid:Int J. Exp. Cat
Invest. 2:1v8, 1995). 20In this study, 251.WI of IAPP (Bachem Inc) was
incubated at 37C for 3 days, either alone,gs in the presence of one of the
compounds or EDTA (at Al3.test E8rapound weight ratios of 1:1, 1:0.1,
1:0.01 or 1:0.001). Following 3 days incubation, 50g1 of each

4 -well microtiter plate
0gl of a Thioflavin T solution (i.e.
ate bufgar, pH 6.8). The
ym_exCitation wavelength) using an
ELISA plate fluorometer after sybttactiort with buffer alone or compound
alone, as blank).  The results of the '§-day incubations are presented
below. For example, whereas EDTA causgd no jignificant '
inhibition/disruption of LAPP fibrils at all co G fations tested, the
compounds (DC-0051, DC-0051-S1, S3, 84, %5, 86487, 88 and 89) all
caused a dose-dependent disruption/disassegpil S@; preformed AB 1-42
fibrils to some extent (Table 104). For example, compound DC-0051-88
caused a &nificant (p<0.01) 91.4+1-1.06% inhibition when used at an
Afktest compound wt/wt ratio of 1:0.1pand a significant 522+!0.45%
inhibition when used at an Alktest comipqynd wt/wt ratio of 1:0.01 (Table
4). Under the same conditions (i &' g
compound DC-0051 caused a 63.9+A) disruption, compound

uption, and compound
DC-0051-83 caused a 49.3+1-0.65% gistuption. This study indicated that
the compound provided hereigsf#¢ algo potent dismpters/inhibitors of type
2 diabetes IAPP fibrils, and usuallyexgrt the Peffects in a dose-dependent
manner. Table 4: Thiollavi gmetry Data- Disruption of IAPP
Fibrils by Test Compounds (% inhibitidop of AB; for AB: test compound at
given Ivtiwt ratio)

/NH
HN~—350,

viii)
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S Test Compound # 1:1 (wtiwt) 1:6:1-(wt/wt) 1:0:01-(wiint)-1:0:001(w

EDTA (control) 0.01,31% 1.6+7-5.86% 4.+7-3.152% 0.0+7-0.56%

DC-0051 99.6+1-0.12% 95.6+7-0.31% 63.9+7-0.56% 32.5+7-1.51%
DC0051-51 98.5+7-0.12%
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15

20

25

87.2+7-1.480/0 49.3+7-0.65% 19.0+7-2.70% DC0051-54 97.5+/-0.11%
80.2+71.59% 36.7+7-0.74% 14.3+7-1.57% DCO0051-55 99.3+1-0.21%
87.1+7-1.46% 36.1+7-1.29% 15.0+7-2.38% DCO0051-56
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Example 14
4-Hydoxy-3-methanesulfonylamine-N-( 4-hydroxy-3-
methanesulfonylaminophenyl)-benzamide borate complex (referred to as
DC8051-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 mesylarine. Demethylation under usual conditions gave a stable
borate complex of the required pi‘oduct.

Example 15
Compounds provided herein are potent disrupters of Alzheimer's AB 1-42 Fibrils
The componnds prépared in the preceding Exarnples were found to be potent
- disrupters/inhibitors of Alzheimer’s disease AR fibrils. In a set of studies, the efficacy of
certain compounds provided herein to cause a disassembly/distuption of pre-formed
amyloid fibrils of Alzheimer’s disease (i.¢. consisting of AR 1-42 fibrils) was analyzed.
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16

15

20

25

36

98.6+/-0.18% 77.7+7-2.68% 30.3+7-6.06% 7.7+7-2.60% DCO0051-58
99.5+7-0.32% 91.4+7-1.06% 52.2+7-0.45% 8.8+7-0.55% DC0051-59
99.5+7-0.15% 82.8+7-4.28% 34.8+7-1.07% 7.0+7-2.49%

Part A- Thioflavin T Fluorometry Data

In ore stdy, Thioflavin T fluorometry was used fo 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. Tovest.
65:104-110, 1991; Levine IIf, Protein Sci, 2:404-410, 1993; Amyloid:Int. I. Exp. Clin,
Invest. 2:1-6, 1995).

T this study, 25pM of pre-fibrillized A i-42 (Bachem Tnc) was incubated at 37°C
for 3 days, either alone, or in the presence of one of the compounds or EDTA (at AB:test
compoand 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 2 96-well microtiter plate
containing 150y of distilled water and 50p of a Thioflavin T solation {i.e. 500mM
Thioflavin T in 250mM phosphate budffer, pH 6.8). The fluorescence was read at 485nm
(444131&1 excitation wavelength) using an ELISA plate flucrometer after subtraction with
buffer alone or compounnd alone, as blank).

The results of the 3-day incubations are presented below. For example, whereas
EDTA caused no significant inhibition/disruption of AB 1-42 fibrils at all concentrations
tested, the compounds (DC-0051, DC-0051-81, 83, 54, 85, 86, 87, S& and S9) all cansed a
dose-dependent disruption/disassembly of preformed AR 1-42 fibrils to some extent (Table
1). For example, compound DC-0051-88 caused a significant (p<0.01) 87.9 +-0.78%
inhibition when used at an Af:test compound wi/wt ratio of 1:0.1, and a significant 56.0 +/-
11.32% inhibition when used at an Af:test compound wi/wi ratio of 1:0.01 (Table 1).
Under the same conditions (i.e. AB:test compound wi/wt ratio of 1:0.01), compound DC-
0051 cavsed an 89.5+- 3.26% disruption, compound DC-0051-S5 caused an 80.0+/-0.63%

7 disruption, and compound DC-0051-89 cavsed an 84.1+/-4.28% disruption. This study
indicated that the compound provided herein are disrupters/inhibitors of Alzheimer's disease
type AR fibrils, and usually exert their effects in a dose-dependent manner.
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-PartBrCongo Red Binding Data—

mrth eCongoredblndlng as*s*ay"ther""*'**"""" T

ability of a test compound to alter amyloid (in this case, IAPP) binding to
Congo redo is quantified. In this assay, IAPP and test 10compounds were
incubated for 3 days and then vacuum filtered through a 0.2 pm 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 compounds
ability to diminish/alter the amount of aggregated and congophilic IAPP.
This particular assay appears to be more stringent in character than
Thiofiavin T flu .)rometry, and it is more difficult to remove Congo red
binding to LkPP fibrils than assessed by other assays, so the % inhibitions
observed even with potent compounds is usually lower than 5that
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Table 5:%8%0ted Bindint trata- DisrdptioRisr 1]41142561 s by TeSEH14%

Compounds 20(% inRkibition of JAPP: for IAPP:tedt compound at given

WAyt ratRSIIBE CompolHE9RTA (WRPTEEL(WHWEE 160 (wh/wif-356.71%
DCO051-86- 95.4+0.72% 53,5+14.88% 4.014.33% 9.541.64%
DCO051-S7 92.8+1.92% 50.246.94% 10.1£5.82% 13.4+3.42%
DC0051-58 96.710.73% 87.940.78% 56.0411.32% 32,9+2.70%
DC0051-89 98.810.26% 84.114.28% 80.7+12.57% 13.632.08%

Part B; SDS-PAGE/Western blot data

The disruption of Af} 1-42, even in its monomeric form, was confirmed by a study
mvolving the use of SDS-PAGE and Western blotting methods (not shown). In this latter
study, triplicate samples of pre-fibrillized AB 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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i5

20

25

30

1:0.001 (wt'wt) 0:01.82% EDTA (control) 3.9+1-4.71% 0.0+1-2,40% ~ 7™

0.0+/-1.65% DC-0051 73.6+/-2.15% 51.0+7-0.63% 8.7+/-2.60%
0.0+7-4.07% DCO0051-51 44.1+7-1.03% 24.1+7-1.99% 0.0+7-2.55%
0.0+1-3.60% DCO0051-53

was then filtered through 2 0.2 pm filter. Protein recovered from the filtrate was then
loaded, avid ran on & 10-20% Tris-Tricine SDS-PAGE, blotted to nitroceliulose and detected
using an AB-antibody (clone 6E10; Senetek). In this study, AB 1-42 was detected as a ~4
kilodalton band (i.é. monomeric Ay following incubation alone, or in the presence of
EDTA, at 3 days. For example, AB 1-42 monmers were not detected following incubation
of AB 1-42 with cornpounds DC-0051, DC-0051-81, DC-0051-85, DC-0051-58 and DC-
005189, correlating nicely with the Thioflavin T fluorometry data (described ahove) and
suggesting that these compounds were capable of causing 2 disappearance of monomeric
AR 1-42. This study confirms that these compounds are also capable of cansing a
disruptionfremovat of monomeric AB 1-42.

Part C: Congo Red Binding Data

In the Congo red binding assay the ability of a test compound to alter amyloid (in
this case, AB) binding to Congo redc is quantified. In this assay, Al 1-42 and test
compaounds were incubated for 3 days and then vactum filtered through 2 0.2 pu filter. The
amount of Af} 142 retained in the filter was then quantified following staining of the filter
with Congo red. Afier 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 amonnt of aggregated and congophilic Af. This
patticular assay appears to be more stringent in character than Thioflavin T flucrometry,
and it is more difficult to remove Congo red binding to AD 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
1:6.001, 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 cansed no significant inhibition of AB 1-42
fibril binding to Congo red , the compounds (DC-0051, DC-0051-S1, 83, 54, §5, 86, 87,
58 and 59) cansed a dose-dependent inhibition of A binding to Congo red (Tabie 2). For
example, compound DC-0051-85 caused a significant 82.3+/-0.59% inhibition of Congo
red binding to AB 1-42 fibrils when used at an AB:fest compound wifwiratio of 1.1, and a
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52.5¥1-1784% 17.4+/-2:21% 3.4+7-3.63% 0.0+1-1.94% DC0051-54 ~
30.0+7-1.38% 22.0+/-0.26% 2.4+/-3.24% 0.0+/-2.89% DC0051-55
59.3+7-0.93% 11.0+1-3.94% 0.0+/-1.50% 0.0+/-2.26% DC0051-S6
46.0+/-0.65% 7.7+7-5.15% 0.0+7-4.57% 0.0+7-1.41%

40.3+/- 5.81% inhibition when vsed an an Afi:test compound wi/wt ratic of 1:0.1 (Table 2).
Other good inhibitors as compared to the AB:est compound wi/wt ratio (of 1:0.1 appeared
to be DC-0051-81 (19.7+/-2.97% inhibition), DC-0051 (40.3+/-5.81% inhibition), DC-
0051-86 (17.1+/- 4.94% inhibition), DC-0051-58 (19.8+/-2.43% inhibition) and DC-0051-
59 (17.4:+/-6.11% inhibition).

'Labig_g: Congo red Binding Data- Disruption of A} 1-42 Fibrils by Test Compoumnds

16

(%o inhibition of AB; for ABstest compound at given wi/wt ratio)

Test Compound # 11 (wt/wi) 1:0.5 (we/wt) | LOOL (wi/wt) | 1:0.001 (wi/wi)
BDTA (ool | 355715 | 00%676% 0.0+/-0.49% 0.040.62%

DC-005] T6.7+/122% | 403+/-581% | 33+/-095% 1.7+/-0.10%
DCO051.51 48.6+/2.01% | 197+/-297% | 2.4+/-092% 1.0+/-2.11%
DC0051-83 36.2+/-2.51% | 166+/1.87% | 0.0+/-2.11% 0.0+/-2.12%
DC0051-54 48.8+/-209% | 151+/4.17% | 0.0+/-213% 1.5+/-1.42%
DCO051-S5 82.3+/050% | 17.5+/-1.23% | 0.2+/-197% 0.0+/-1.37%
DC0051-56 48.5+/-358% | 17.1+/-494% | 21+/-114% 3.4+/097%
DCO051-57 44.6+/-459% | 8.8+/-1,70% 0.0 /-0.29% 2.4+/-2.23%
DCOD51-88 412+/-683% | 19.8+/-243% | 3.9+/-054% 2.3+/-516%
DC0051-59 G0.8+/212% | 174+/-611% | B3.8+/-390% 0.0+/-1.27%

Fibrils

Example 16
Additional Compounds provided herein are potent disrupters of Alzheimer’s AB 1-42

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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T Test Compound # T (art/wt) 1:0.1 (wt/wt) 170701 1:0.00L " (WtAnt) e

DCO0051-57 42.7+/-2.82%

DC-6051-B4) to cause a disassembly/disruption of pre-formed amyloid fibrils of
Alzheimes's discase (i.e. consisting of AR 1-42 fibrils) was anatyzed.
Thioflavin T Fluorometry Daty
In one study, Thioflavin T flucrometry was used to determine the effects of the
5 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 t6 the amount of amyloid fibrils formed. The higher the
fluorescence, the greater the amount of amyloid fibrils formed (Naki ef al, Lab. Invest.

- 65:104-110, 1991; Levine I, Protein Sci. 2:404-410, 1993; Amyloid:Int. J. Exp. Clin.

10 hovest. 2:1-0, 1995),

In this study, 25uM of pre-fibrillized AB 1-42 (Bachem Inc) was incubated at 37°C
for 3 days, either alone, or in the presence of one of the compounds (DC-0051-B2, DC-
0051-B3 or DC-0051-B4). Following 3 days of co-incubation, 50 pil of each incubation
mixture was transferred into a 96-well microfiter plate containing 150l of distilled water

15 and 50pl of 2 Thioflavin T solution (j.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 afier subtraction with buffer alone or compound alone, as blank).

The results of the 3-day incubations are presented below. For example, whereas

EDTA caused no significant inhibition/disruption of AR 1-42 fibrils at all concentrations

20 tested, the compounds (DC-0051-B2, DC-0051-B3, and DC-0051-B4) all caused a dose-
dependent disruption/disassembly of preformed AR 1-42 fibsils to some extent (Table 3).
The most efficacions compounds to disrupt pre-formed AR 1-42 fibrils as assessed by the
Thioffavin 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

25 compound wt/wt ratio of 1:0.1, and a significant 85.5 4/~ 1.27% inhibition when used at an
Af:test compound wtAwt 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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15

Vil

T 3I0+/-3,54% 1.8F/-3725% DC0051-58 41.0+,7-4:15% 26 7+/-0:82%

0.0+/-5.19% 0.3+/-2.37% DC0051-S9 52.3+/-1.00/u 21.2+ [2.70% 1.1
+/-5.40% 2.5+/-5.02% Example 18 Compounds provided herein are

potent disrupters of Alpha-Synuclein Fibrils

in the preceding Examples were also found to be potent
disrupters/inhibitors of alpha-synuclein fibrils. In a set of studies, the
efficacy of certain compounds provided herein to cause a
disassembly/disruption of pre-formed amyloid-like fibrils of Parkinson's
disease (i.e. consisting of alpha-synuclein fibrils) was analyzed. Thioflavin
T Fliabdclljcibata ThFoneostcily DEidHlavptitafiadnEiEibrkduSet to

det

control). |Q@{gmab§gggg

The compounds prepared

R:dhe effects of the 10compounds, and of EDTA (as a negative

hioflavin T binds
Al for AB:test compound at given wifwt rafio)

Test Compound #

1 (wt/we)

1:0.1 {wt/we)

1:0.01 (wt/wt)

1:0.001 {wt/wt)

EDTA (control)

5.0+/-11.39%

0.0+/-1.18%

0.0 +/- 2.26%

103 +/-10.81%

DC-GO51

98.5+/- 0,56%

88,8+ /- 0.76%

41.1+/-2.52%

18.6+/-8.89%

DC0051-B2

85.5+/- 1.27%

65.8+/- 2.01%

19.2 +/-6.18%

10.2+/.5.49%

DCO051-B3

17.9+/-16.85%

222+ /-2.63%

1.0+ /-1.62%

15.7+/-7.34%

DCO051-B4

28.14/-3.06%

21.1+/-4.00%

3.6+/-4.96%

17.2+/-4.32%

amyloid fibrils of type 2 diabetes (i.e. consisting of JAPP fibrils) was analyzed.
Part A- Thisfiavin T Fluorometry Data

Example 17
Compseunds provided herein are potent disrupters of Type 2 Diabetes IAPP Fibyils
The compounds prepared in the preceding Examples were also found to be potent
disrupters/inhibitors of type 2 diabetes IAPP fibrils. Int a set of studies, the efficacy of
certain compounds provided herein to cause a disassembly/disruption of pre-formed

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 armyleid fibrils formed. The higher the
fluorescence, the greater the amount of amyloid fibrils formed (Naki et al, Lab. Invest,
65:104-110, 1991; Levine I, Protein Sci, 2:404-410, 1993; Amyloid:Int. J. Exp. Clin.

Tnvest. 2:1-6, 1995).

In this study, 25uM of IAPP (Bachem Inc) was incubated at 37°C for 3 days, either
alone, or in the presence of one of the compounds or EDTA (at AR:test coropound weight
ratios of 111, 1:0.1, 1:0.01 or 1:0.001). Following 3 days of co-incubation, 50ul of each
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T specificalty to fibrittar-amyltoid, -and-this binding-producesa-fluorescence e

 enhancement at 485mn that is directly proportional to the amount of
amyloid fibrils formed. The higher the fluorescence, the greater the
amount of amyloid fibrils formed (Nald et al., Lab. Invest. 65:104-110,
1991; Levine lll, Protein Sci. 2:401 110, 1993; Arnyloid:Int. J. Exp. Clin.
15Invest. 2:1-6, 1995).  In this study, 25uM of alpha-synuclein
(Recombinant Peptide) was first incubated at 55C for 2 days with heparin
(Sigma) to cause alpha-synuclein aggregation and fibril formation.
Heparin, is a highly sulfated glycosaminoglycan known to cause

aggragatitn stamyleit-prmietdsub o lowilgnbitiakelRhaByMIGaR of
fibrillization,alpha-yn H@A%om%rﬁ%% QIVK&.S é&&%{?ﬁ&%@%ﬁ%ﬁéﬁ ays,.

either alone, or in the presence of one of the compounds or
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fibrils, and usually exert their effects in a dose-dependent manner. Table
6: Thioflavin T Fluorometry Data- Disruption of Apha-Synuclein Fibrils by
Test Compounds (% inhibition of AO; for Aft:test compound at given wt/wt
ratio) 15 Test Compound # 1:1 (wt/wt)
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T O (wtwit) 100001 (witiwt)-1:0:00 1T (wtwt) DC-0051 99 7+1-0:09% s
98.6+7-0.26% 82.7+7-2.40% 64.5 +/- 1.64% DC0051-51 99.1+1-0.12%
94.5+7-2.11% 55.9+713.31% 52.9+1-1.34% DC0051-53 97.0+1-0.85%
87.6+/4.07% 43.6+7-11.73% 37.6+7-5.18% DC0051-54

Table 4: Thisflavin T Fluorometry Data- Disruption of IAPP Fibrils by Test

Compounds

{% inhibition of ARB; for AB:test compound at given wifwi ratio)

=
Test Compound # 1:1 (wt/wt) 101 (wi/wt) | L1061 (we/wt) | 10,001 (wi/we)
EDTA (control) 0.0+1.31% 1.6+/-5.86% 4.+ /-3.152% 0.0+/-0.56%
DC-0051 99.6+/-0.12%7 95.6+/-0.31% §. 63.9+/0.56% | 32.5+/-1.51%
DC0051-51 98.5+/-0.12% | 86.2+/-1.95% | 47.2+/-548% | 6.7+/-0.64%
DC0051-53 08710040 | B2 8% | 493+ /-085% | 1504/ 2.70%
DCO051-S4 9754/0.11% | 802+/-1.59% | 36.7+/-0.74% | 14.3+/-1.57%
DC0051-85 993+/-021% | 87.1+/-1.46% | 36.1+/-129% { 150+/-2.38%
DC0051-56 08.7+/-0.52% | 744+/-1217% | 19.7+/-1.64% | 0.0+/-1.68%
DCOI51-S7 98.6+/-0.18% | 71.7+/-2.68% | 303+/-6.06% | 7.7+/-2.60%
DCO051-58 9954 /-0.32% | 914+/-1.06% | 522+/-0.45% | 8.8+/-0.55%
DC0051-59 99.5+/.0.15% | 828+/-428% | 348+/-107% | 7.0+/-249%

Part B: Congo Red Binding Data
In the Congo red binding assay the ability of a test componnd to alter amyloid (in

this case, JAPP) binding to Congo rede is quantified. In this assay, IAPP and test

10 compounds were incubated for 3 days and then vacoum filtered through a 0.2 pm filter. The
amount of TAPP retained in the filter was then quantified following staining of the flter
with Congo red. Afier appropriste washing of the filter, any lowering of the Congo red
color on the fiter in the presence of fhe test compound {compared to the Congo red staining

of the amyloid protein in the absence of the test compound) was indicative of the test

106



96.0-+7-0.50% 86.8¥/-1.55% 53.7+7-10.98% 41:1¥1-6:53% DC0051-55
98.5+7-0.09% 91.6+1-0.37% 65.0+7-4.42% 49.1+7-2.61% DCO0051-56
96.0+7-1.65% 66.6+7-5.77% 46.9+1-5.52% 53.3+7-1.70% DC0051-57
96.0+1-0.78% 82.1+7-8.94% 33.4+/-4.77% 47.9+7-6,32%

compound's ability to diminish/alter the amount of aggregated and congophilic IAPP. This
particular assay appears to be more stringent in character than Thioflavin T flucrometry,
and it is more difficult to remove Congo red binding to TAPP fibiils than assessed by other
assays, so the % mhibitions 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 TAPP fibrils to bind Congo red in the absence or
presence of Increasing amounts of the compounds or EDTA (at IAPP:test compound
weight rafics 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 5 below, Wheras EDTA. caused no significant inhibition
of IAPP fibril binding to Congo red , the compounds (DC-0051, DC-0051-81, 83, 84, 85,

- 86,37, 58 and 59) caused a dose-dependent inhibition of IAPP binding to Congo red
(Table 5). For example, compound DXC-0051-88 caused a significant 41.04/-4.15%
inhibition of Congo yed binding to IAPP fibrils when used at an JAPP:test compound wt/wt
ratio of 1:1, and a 26.74/-0.82% inhibition when used an an IAPP:test corpound wt/wt
ratio of 1:0.1 (Table 5). Other good inhibitors as compared io the IAPP:test compound
wi/wt ratio of 1:0.1 appeared to be DC-0051 (51.+/-0.63% mhibition), DC-0051-81
(24.1+/-1.99% inhibition}, DC-0051-84 (22.0+/-0.26% inhibition), and DC-0051-59
(21.2:+/-2.70% inhibition)

Table 5: Congo red Binding Data- Disruption of TAPP Fibrils by Test Compounds

0

(% imhibition of IAPP; for JAPP:test compound at given wi/wt ratie)

Test Compound #| 11 (wi/wt) | 101 (wi/we) §1:0.01 (wr/we) 1:0.001
ne (wt/wt)

EDTA (conttol) | 13.9+/-4.71% | 0.0+/-2.40% | 0.0+/-1.65% | 0.0£1.82%
DC-0051 73.64/-2.15% | 51.0+/-0.63% | 8.7+/-2.60% | 0.0+/-4.07%
DCO051-81 44.1+/-1.03% | 24.1+/-1.99% | 0.0+/-2.55% § 0.0+/-3.60%
DCO051-53 52.5+/-1.84% | 17.4+/-221% | 3.4+/-3.63% | 0.0+/-1.94%
DCO051-84 30.0+/-1.38% | 22.0+/-0.26% | 2.4+/-3.24% | 0.0+/-2.89%
DCO051-S5 59.3+/-0.93% | 11.0+/-3.94% | 0.6+/-1.50% | 0.0+/-2.26%
DCO051-56  § 46.0+/-0.65% | 7.74/-515% | 0.0+/-457% .0.0+/-1.41%

107




106

i5

- 20

25

DCO051-58 96.1%7-1.14% 84.6+1-0.47% 44 1%7:2.19% 38.7+T7-4.76% ="

DC0051-59 99.6+7-0.19% 96.1+7-0.65% 64.5+7-5.56% 50.9+7-1.86%
Example 19 Compositions of compounds provided herein The compounds
provided herein, as mentioned previously, are desirably 5administered in

the

form of pharmaceutical compositions!, Suitable pharmaceutical

compositions, and the method of preparing them, are well-known to
persons of ordinary skill in the art and are described in such treatises as
Remington: The Science and Practice of Pharmacy, A. Gennaro, ed., 20th
edition, Lippincott, Williams & Wilkins, Philadelphia, PA, 10Representative

con
forn

ipesiionsareis follouws) O abtabievfoihtiation s jAn mawablbt

) 3.6|+; /-.4.54% 18+/-325%

DIC0051-87 | 4%747-2.85% | 3.6+ 7-1.15%,

DCO051-58 41.0+/-4.15% | 26.7+/-0.82% | 0.0+/-5.19% | 0.34/-237%

DCO051-89 523+ /-1.00% 1 2424 /-2.70% | 1.1+/-540% | 25+/-5.02%

Example 18
Compounds provided herein ave potent disrupters of Alpha-Synuclein Fibrils

“The compounds prepared in the preceding Examples were also found to be potent
disrupters/mhibitors of alpha-symuclein fibrils. In a set of studies, the efficacy of certain
compeuads provided herein fo cause a disassembly/disruption of pre-formed amyloid-like
fibrils of Parkinson’s disease (i.e. consisting of alpha-synuclein fibrils) was analyzed.
Thieflavin T Fluoremetry Data

Tn one study, Thioflavin T ﬂuorométry was used to determine the effects of the
compounds, and of EDTA (as a negative control}. In this assay Thicflavin T binds
specifically to fibrillar amyloid, and this binding produces a finorescence ephancement at
485nm that is directly proportional to the amount of amyloid fibrils formed. The bigher the
fluorescence, the greater the amount of amyloid fibrils formed (Naki et al,, Lab, Invest.
65:104-110, 1991; Levine TIT, 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 canse alpha-synuclein aggregation and fibril
formation. Heparin, is a highly sulfated glycosaminoglycan known fo canse 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 AR:test compound weight ratios of 1:1, 1:0.1, 1:0.01 or 1:0.001). Following 3
days of co-incubation, 50ul of each incubation mixture was transferred into a 96-well
microtiter plate containing 150l of distilled water and 50p! 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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“’/0 Wiw J.D\,UIII[JUUIIU plUVIUeU herein-10.0 IVIdglIUbIUIII stearate0:5

Starch2.0 Hydroxypropylmethylcellulose 1.0 Microcrystalline cellulose86.5
20The 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 25evaporation of
the solvent. The film coat may comprise, for example, 2-6% of the tablet
weight. Or&iccapsele tedviajationations dregrani Hetevfimcthreqrdy(B65
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thlcken ning aggggt addgd if re wagd ,%%%p%% (% ég‘ gﬁggg}}%n sufflc:l%nt
to pI’OVI esire the compoun en Tilie
DC-0051-88 cansed a szgmﬁcant (p<0.01) 84. 6 +- 0.47% inhibition. when vsed at an
AB:test compound wt/wi ratio of 1:0.1, and a significant 96.1+/- 1.14% inhibition when
used at an Afltest compound wiwt ratio of 1:1 (Table 6). This study indicated that the
compounds provided herein are alsc potent disropters/inhibitors of Parkinson’s disease

alpha-synuclein fibrils, and usnally exert their effects in a dose-dependent manner.

Table 6: Thioflavin T Finorometry Data- Disruption of Apha-Synuclein Fibrils by Test

Compounds

{%s inhibition of All; for AB:test compound at given wt/wt ratio)

Test Corapound # 121 (wt/wt) 1:6.1 (wt/wi) 1001 (wt/we) | 1:0.001 (Wft 7423}

DCH051 99.7+/-0.09% 98.6+/-0.26% 82.7+/-2.40% 64.5 +/- 1.64%
DC0051-51 99.1+/-0.12% 94.5+/-2.11% 559+/13.31% 52.9+/-1.34%
DCO051-83 97.0+/-0.85% 87.6+ /-4.07% 43.6+/-11.73% 37.6+/-5.18%

- DC6051-54 96.0-+/-0.50% 86.8+/-1.55% 53.7+/-10.98% 41.1+/-6.53%
BC0051-55 98.5+/-0.09% 91.6-!-/-(;!.3;7% 65;0%-/-4.4-2.% 49.1-?/—2.61%
DC051-86 96.0+/-1.65% G6.6+ /-5.71% 46,9+ /-5.52% 53.3+/-1.70%
DCO051-57 96.0+/-0.78% 82.1+/-8.94% 33.44+/-4.77% 47.9+/-6.32%
DC0O51.58 - 0614 /+1.14% 84.6+/-0.47% 44.14-/-2.19% 3B.7+/-4.76%%
DCO051-39 99.6+/-0.19% 96.1+/-0.65% 64.5+/-5.56% 50.9+4+/-1.86%
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—=————Parenteral-formulation-10A-parenteral formtlation-is-prepared-as follows:+-
% _w1w Compound provided hereinl1.0 Normal saline99.0 The
compound is dissolved in the saline, and the resulting solution is sterilized
15and filled into vials, ampoules, and prefilled syringes, as appropriate.
Controlled-release oral formulation A sustained release formulation
may be prepared by the method of US Patent No. 4,710,384, as follows:
One Kg of a compound provided herein is coated in a modified Uni-Glatt
2(1powder coater with Dow Type 10 ethyl cellulose. The spraying solution
is an 8% 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 cenditionsfre as follows: 1) speed, 1
liter/hour; 2) flap, 10-15%; 3) inlet temperature, 50C, 4) outlet
temSEPIRIFRIOZn ¢ STBARRER PEPY#RI€E7%. The coated compound 25is
sieved to Farstivhersizats fretided heteinamchifbmitporvusistentideisipaid to

5 ensyieRigeRd il e5RAGIe At diffeienhslAeR M iR ANALEAR0RfoMT
hundred mg of th t%oate‘g d)%ar icles are mixed with 100 mg of starch and
the TRRRIFE T e BRAAIR TLEY TP LPREATE S oS 0Re 1B BAsEiReE 4 500
mg evstaee sdliol daget midl et Jheribldimedistibjtstsmatterigtmot Thmitaehia

scopadBribe-spesificrmbadiaants, 30deseihed D eisitbrdaetaraious
modégﬁggsogﬁiﬁﬁép%is%%iﬁc embodiments in addition to those described
will beconie appaPen o0 those skilled in the art from the foregoing

18 descriptioR&rrsyeltivioetifpasiones areanfellvsisd to fall within the scope of

the appentedsgiriilagoly arious publications are cited herein, the
-disclosuregncgravygiﬁh re iqcorg(&ated bg mrlgferer.1cﬁ§1 Ln their entiret&es.

et formulatio a comp TrOVi erein 1s prepared as
follows:

Yo wiw
15 Compound provided herein  10.0
. Magnesinm stearate 0.5
Starch 290
Hydroxypropylmethylcellulose 1.0
Microcrystatline cellulose 86.5

26 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. hydroxypropylmethyleellulose), pigment
(e.g. titanium dioxide), and plasticizer (e.g. diethyl phthalate), and drying the film by

Z5 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 £illed into hard

gelatin capsules of a size suitable to the intended dose. The capsule is banded for

3¢ sealing, if desired.
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CLAIMS~1-A-compound selected-from:—of-a pharmaceutieaity e oo

acceptable salt thereof, wherein M is S(0)2, R8 is alkyl, and RI, R2, le and
R4 are each independently selected from OH, -NR5C(=0)R6 and
-NR7S(02)R8, wherein R5 and R7 are each independently hydrogen or
alkyl, and R6 and R8 are alkyl. 2.The compound of claim 1, wherein Rx is

- methyl. 3.The compound of claim 1 selected from 4. A

pharmaceutical composition comprising the compound of claim 1, and a
pharmaceutically acceptable excipient. 5. An article of manufacture,
comprising packaging material, the compound of claim I, or a
phagaggaftiaalisaaceptable salt thereof, contained within packaging
material, Wﬁé‘&ﬁéé fb%%gli%ﬂ??}%ﬁné argrgﬁg‘%lon or amelioration of one or

more symptoms of amy oid os synucleln diseases, and a label that

|nd|c tes th the oun armaceutically acceptable salt thereof is
use vl {?élhtlogg amelioration of one or more symptoms
of amy o DS %dbsynucleln iseases. 6. Use of the compound of

claims 1 td'% forjprapératisiwioedonisnesed antraoleiykaaabpelopnd o
prevafiteimieamaton depesii %ﬁﬁﬁ@%&&i@ﬂnﬁﬁtﬂﬁfﬁiﬁi@ﬁﬁﬁ@;ﬁmﬁ&

amyl:ﬁj féb &Sd chio The use of lai g Where, amyloid fibrils are AP
“Fhe use of cla g Wﬁgél?’e eIf(-z)ld fibrils are IAPP

amﬁ@ﬁ?’mm@"%@@ﬂwe compound of clalms | to 3 for preparation of a

1¢ medicamenpipinthal formulation is prepared as follows:

15

20

zZ5

30

Yo wiw
Compound provided herein 1.0
Normal saline - 99.0

. The compound is dissolved in the saline, and the resulting solution is sterilized
and filled into vials, ampoules, and prefilled syringes, as appropriate,
ControBed-release oral formalation

A sustained release formmulation may be prepared by the method of US Patent
No. 4,710,384, as iollows:

One Kg of a compound provided herein is coated in a modified Uni-Glatt
powder coater with Dow Type 10 ethyl cellulose. The spraying solution is an 8%
solution of the ethyl cellulose in 90% acetone to 16% 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 fons to produce a 500 mg controlled release tablet.

The claimed subject matter is not limited in scope by the specific embodiments
described herein. Indeed, varions modifications of the specific embodiments in
addition to those described will become apparent to those skilled in the art from the

foregoing descriptions. Such modifications are intended to fall within the scope of the
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persistence of synuclein fibrils. 10. The use of claim 9, where the
synuclein fibrils are u-synuclein fibrils. 11. Use of the compound of
claims 1 to 3 for preparation of a medicament for treatment or prevention
of or ameliorating one or more symptoms of an amyloid disease or a
synucleinopathy in a mammal. 12. The use of claim 11, 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,
a2-raigragidbbdimsabyiaid ptbdinsihys etinsipdeatblnibe dandpracaleiton are
13. Thebseof waimd2. whese the amyloid disease is a disease
associated withthe foiniation, deposition, accumulation, or persistence of
AP amyloid. 14. The use of claim 12, where the amyloid disease is a
disease associated with the formation, deposition, accumulation, or
persistence of IAPP amyloid. 15. The use of claim 12, where the
amyloid disease is selected from the group 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 p-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. 16. The use of claims
11 and 15, where the amyloid disease is Alzheimer's disease. 17. The use
of claims 11 and 15 where the amyloid disease is type 2 diabetes. 18.
The use of claim 11, where the synucleinopathy is a disease associated
with the formation, deposition, accumulation, or persistence of a-synuclein
fibrils. - 19. The use of claim 11, 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. 20. The use of
claims 11 and 19, where the synucleinopathy is Parkinson's disease.

21. The use of claim 11, where the mammal is a human.
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22. The use of claim 11, where the compound is formulated for delivery in
an amount between 0.1 mg/Kg/day and 1000 mg/Kg/day. 23. The use
of claim 22, where the compound is formulated for delivery in an amount
between 1 mg/Kg/day and 100 mg/Kg/day. 24. The use of claim 22,
where the compound is formulated for delivery in an amount between 10
mg/Kg/day and 100 mg/Kg/day. 25. The compound of claim 1
selected from: NHSO2Me Me02SHN a.Me02SHN NHSO2Me
CLATMED2SHNHO 26. The compound of claim 1, wherein RI, R2, R3 and R4
are OH. 27. The compound of claim 1, wherein R5 is hydrogen.
SUBST A Udii» iR EENDHAMIDES AND RELATED COMPOUNDS
FOR TREATMENT OF AMYLOID DISEASES AND
SYNUCLEINOPATHIES 5AB TRACT Substituted n-aryl benzamldes

related compounds an pharmaceutjcally acceggable %s
their syn\th/es%(;ﬁ@rm eu aI composmq\[h% containing them, and their
use in the| treatment!of amyloift'diseases, mdﬂﬁﬁgﬁb a y\ osig? such
as 10qbserved in Alzheimer's disease, IAPBbmv)LLoldospL,a such as
obser\&ed in type 2 .

1
R\/\\\ M/RX \"//\ )
J\/L/ﬁ N/R5 Rz/\/ /\*/R
R2 . W (I:) “

and M

or a pharmaceutically acceptable salt thereof, wherein M is S(Q),, R is alkyl, and 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 or alkyl, and R® and R® are alkyl.

2. The compound of claim [, wherein R* is methyl.



diabetes, and synucleinopathies, such as observed in Parkinson's
disease, and the manufacture of medicaments for such treatment are

provided. (No suitable figure)

3. The compound of claim 1 selected from

L
T T HMSDMe

HO
N NSOQMB
” )@i Py
amd H

4. A pharmaceutical composition comprising the compound of claim 1, and a
pharmaceutically acceptable excipient.

5. An article of manufacture, comprising packaging material, the compound of claim
I, or a pharmaceutically acceptabie salt thereof, contained within packaging material, which is
used 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

salt thereof is used for treatment, prevention or amelioration of one or more symptoms of

amyloidosis and synuclein diseases.
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6. Use of the compound of claims 1 to 3 for preparation of a medicament for the

treatment or prevention of formation, deposition, accumulation, or persistence of amyloid fibrils.

7. The use of claim 6, where the amyloid fibrils are Ap amvyloid fibrils.

8. The use of claim 6, where the amyloid fibrils are IAPP amyloid fibrils.

9. Use of the compound of claims ! to 3 for preparation of a medicament for the
treatment or prevention of formation, deposition, accumulation, or persistence of synuclein

fibrils.

10.  The use of claim 9, where the synuclein fibrils are g-synuclein fibrils.
11, Use of the compound of claims 1 to 3 for preparation of a medicament for
treatment or prevention of or ameliorating one or more symptoms of an amyloid disease or a

synucleinopathy in a mammal.

[2. The use of claim 11, 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.

13. The use of claim 12, whére the amyloid disease is a disease associated with the
formation, deposition, accumulation, or persistence of A3 amyloid.

14, The use of claim 12, where the amyloid disease is a disease associated with the
formation, deposition, accumulation, or persistence of IAPP amyloid.

15. The use of claim 12, where the amyloid disease is selected from the group 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 f-amyloid angiopathy, dementia associated with cortical basal
degeneration, the amyloidosis of type 2 diabetes, the amyloidosis of chronic inflammation, the
amyloidosis of malignancy and Famiiial 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.
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16.  Theuse of claims 11 and 15, where the amyioid disease is Alzheimer’s disease.

I7.  Theuse of claims 11 and 15 where the amyloid disease is type 2 diabetes.

18.  The use of claim 11, where the synucleinopathy is a disease associated with the
formation, deposition, accumulation, or persistence of c-synuclein fibrils.

19.  The use of claim 11, where the synucieinopathy 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, multipie system atrophy,

and the Parkinsonism-dementia complex of Guam.

20.  The use of claims 11 and 19, where the synucleinopathy is Parkinson’s disease.
21, Theuse of claim 11, where the mammal is a human.
22, Theuse of claim 11, where the compound is formulated for delivery in an amount

between 0.1 mg/Kg/day and 1000 mg/Kg/day.

23.  The use of claim 22, where the compound is formulated for delivery in an amount

between | mg/Kg/day and 100 mg/Kg/day.

24, The use of claim 22, where the compound is formulated for delivery in an amount

between 10 mg/Kg/day and 100 mg/Kg/day.

25. The compound of claim I selected from:

NHSOQME NH302M8

2 X S
MEOZSHNQAE NHSO,Me MeOZSHNQJ\
MeC,SHN

NHSOgME

D)k N : :NHSOZMe ﬁ :
MeO,SHN MeQ,SHN

26.  The compound of claim 1, wherein RY, R R? and RY are OH.

27.  The compound of claim 1, wherein R is hydrogen.

116



11l

SUBSTITUTED N-ARYL BENZAMIDES AND RELATED COMPOUNDS
FOR TREATMENT OF AMYLOID DISEASES AND SYNUCLEINOPATHIES

ABSTRACT

Substituted n-aryl benzamides, related compounds and their pharmaceutically
acceptable derivatives, their synthesis, pharmaceutical compositions containing them,
and their use in the treatment of amyloid diseases, including AP amvloidosis, such as
observed in Alzheimer’s disease, IAPP amyloidosis, such as observed in type 2
diabetes, and synucleinopathies, such as observed in Parkinson’s disease, and the

manufacture of medicaments for such treatment are provided.

(No suitable figure)
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