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

SYNUCLEI NOPATHI ES RELATED APPLI CATIONS 5 Thi s
application clains priority under 35 U.S.C. 119(e) to
U S. provisional application Serial Nos. 60/570, 669,
entitled " Substituted N-Aryl Benzam des and Rel ated
Compounds for Treatnent of Anyloid D seases and

Synucl ei nopat hi es” - Snow et al., filed Nhy 12, 2004

and 2 2 entltled " Substituted N-Ary

Sonz SHBSELrORED RERRIL FHAZANIRES At REEAZERSPMBOUNDS
AMHOR TRBATMERT GINAMYL. CIy DG SESNEND SYNUCIEINUPA BITES
al., filed Novenber 18, 2004. The contents of the

provi sional applications are incorporated by reference
he REIATHIGHRLEAATFONE D Provi ded herein are

substituted N-aryl benzam des and rel ated co
phar rmc Lt FRpFetel BB RO a4 Vbt RoddSiebio 1 Sgueviasnel

of aplithitindeflhINeR 560570569, leftitlet dishBktiRRIAN AT HRh#hnidQ bid N
A%ﬁ d ch as bserved in Alzhei ner's di sease and
Dowiate scg%

mp% or quag{aenawlgd%ﬁ?ﬁé 51{14 %y@w(lpxp\qma}hws" to
s u showas: 4IhERA ‘m@ 12200¥ R 60/629 528 @htfed "BMBktituted N-Aryl
g@a syeucl ch as. observed in Parkinson's

puds dor trpatmentiof Amyloid Riseases and

c hafrﬁféleﬁfopaﬁds"bb’ Shd¥eeraf: cmmJN&telnmer ¥, 26043 Thé SoneimtsHP the20
acid E($t|de ternmed the (i-anyloid protein or A(3, in
a PIOBIIoPRLEPPLicaRaRs 2t Reomorird by refgsepsedictstt ul ar anyl oi d

plammnﬂﬂnmegaﬂlgnyI0|d within the walls of cerebral
| oi d_deposition in

bl ood es Fibrillar AP

A ohai i ided isimarg oibetie Newph pepigmmsss sueiethgripeainds
t hphmndeeﬁual oﬁu@mtaﬂ@inbmodsqmatnqbnt SbenfAdid difdasks,
neur ceII ggg@tm characteristic hallmarks_ of

A E]H peta-agpy ACBhi HSH At Phsgrved indfuehemer iy dlispass prek
25Damﬂs Qintlirond) iR PoRPSEbEPLARITAYP), bR af S6sBREd i‘ﬁ'?%;e 2

0si tion ccunul ation and/ or _ persistence of A(3
bytes, andal %%Sé{]ﬂl&ﬂ% SHRE 26 PRSP RIS BHIRSPT ARBIEP ey "
d| BATKGROBNIDOgENEsi s. I n addition, besides

Alzhelggr s di sease, a nunber, of other anylofd
di seasesZheig] we?%e%f&ﬂaﬁﬁﬂzcaéﬁéﬁmwlaﬂa% efmif-43 amine

anahd)@e”pﬁ&és«eﬁmeh@ﬁ areﬁoaalphftélh 85 AB,IiRE hb&ﬂlaﬁ SriaOMktiRg as
di sor ol vi ng congop ilic

syndro angi opat hy,
su?fi‘ira&é{e Tofgp i paugsiane s yiid Wi Qe walls alls pf £ gegsbe plopd
hevasseld amﬁuﬁfAﬁ da@yl&w H&hdsitidiPiR, ALkHRGhd?S1dBash fbélieved to be
si.t 0si.s nen Ilstlca cerebral (i-anyloid
gqﬂ'ga%ﬂtﬂ)}o ag‘ﬂ:{gﬂttqng \é@g@gy ggcgdo okicity and neuronal cell death

characteristic hallmarks of Alzheimer’s disease. Accumulating evidence implicates

amyloid, and more specifically, the formation, deposition, accumulation and/or
persistence of AP fibrils, as a major causative factor of Alzheimer’s disease
pathogenesis. In addition, besides Alzheimer’s disease, a number of other amyloid
diseases involve formation, deposition, accumulation and persistence of AB fibrils,
including Down’s syndrome, disorders involving congophilic angiopathy, such as but
not limited to, hereditary cerebral hemorrhage of the Dutch type, inclusion body

myositosis, dementia pugilistica, cerebral f-amyloid angiopathy, dementia associated
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wi th progressive supranucl ear pal sy, denentia
associated with cortical basal degeneration and mld
cognitive inpairnent. Parkinson's disease is another
human di sorder characterized by the formation,
deposi tion, accunul ati on and/ or persistence of
abnormal fibrillar protein deposits that 5
denonstrate many of the characteristics of anyloid. In
Par ki nson' s di sease, an accunul ation of cytoplasnic
Le bodi es con3|s of filanments

%@m&qgmswumw I%l%#&?ﬁ%msyocml e qomirapesal

| Maegehafionl aRd g c@@ﬁth@&ﬁp\ﬁﬁﬂeﬁt and as t her apegtl c
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al SO enonstr (0] eposi an usua
B Bt 6 i B! pr i AR e's REESIbY NAG
OUtgbdént bfkﬁ‘—sﬁﬁﬁl&h@d a reﬁ&ﬁé&ﬁip&rtﬁly fhteﬁp@u.tlc \Wiridn ad this paitiph Of d

accunul tlo adi 0 ion or 20.

o pastein Bellsva s i enRa S B6die B abiscfed iy a1

| e ?:ieﬁ@ wifh P&ﬂtﬁﬂﬁ@ﬁis (ﬁé’@,diepsﬁuclaﬁ@aﬂilﬂs ?hdl ﬁl‘atddnhﬁrd@tsnb_er of
er ent o ti ssues, e nomn a stenc

arryl 0i O] %‘%e aﬂdﬁi‘?i“sﬁf @S‘H %ﬂéﬁ?og%‘ﬁ‘?g

MaYyisfaBy alvb1ee §3@cén§dm§ana€i et bigans @ﬂﬁﬁﬁﬁaﬁng out90thetentral

atients with t di abet e e, 0 I0|d
i 2eas vy ik b %P}@CFW@%“ §° %ﬁdgﬁ‘fg‘é
in feﬂlafwmeasa:ﬁyl&dlaﬁhasaw(aﬁmtsaedbelode&hﬂmyeﬁnhyedtalmyk%
accumul atii on o |br|J ar . a g S _consi sti.ng
pr PRERaoip aamﬁLHﬁ’éfl CIERLAR %5@ oSBT G s
po hﬁhﬁl@iglb?dﬁ €In bib&PiMlyloill Bivedddst sifigle Orparsethiybe laﬁecsmﬂcshcﬂ_a%m
oi [

f or may, i si‘tion
an aﬂﬁ&%ﬂ%ﬁ?éﬁ%@a‘?@m iAo e AP UER, e
t r Bath-GEIBLG the Bletd oM Angtridihabghageas bit belidke toﬂErdeﬁroyed by the
di sease Par on s a SysSt e o) ase
* hareplatin LR Ris A dhpesiG PSP RE RO RO Sy
t hled @mplaid polybeptidel AAPY). ikitstingd dr Rédncidg sueh LAPK amylsid ffibaim
di ?erglgt?onogesposﬁmn, gccumulatlon and persistence is believed to lead to new
effective treatments for type 2 diabetes. In Alzheimer’s disease, Parkinson’s and
“systemic™ amyloid diseases, there is currently no cure or effective treatment, and the

patient usually dies within 3 to 10 years from disease onset.
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............ ... The anyl oid di seases
(anyI0|doses) are classified according to the type of
anyloid protein present as well as the underlying
di sease. Anyl oid di seases have a nunber of conmmon
characteristics including each anyloid consisting of a
uni que type of anyloid protein. The anyl oid di seases
i nclude, but are not limted to, the anyloid 5 .
associ ated with Al zheiner's di sease, Down's syndrone,
her edi t cer ebr al henDrrhage wi th_anyl oi dosis of the
Dut ch t 3 E%amg%*ﬁé‘ﬁfﬁsas (gagioldoess) %aclafwﬁ@fi asoppnade dhy type of
ny Qﬁiyldﬂcﬁpxﬁte(n‘}ﬁks@ﬁt&S well adthe uwARAyinDEMERL. Arfh3oi@ dilerfiGhave a
192?%@ n1|d co nitive jnpalrnent (where_the

FiOT SpHPRGT ehafecterigies cluging Gahgmplaichconiiing of a unique type
pr Qff @inflofdrprAiéid) The ahﬁﬁmﬁdﬁ/daﬂis ‘ﬂwﬁﬁ@ Qﬁt &b 86t 1ivifed t& EHeQHiyﬁ)ld

orns of malignancy. and

flannaé H 1é}grlous
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anyile@uﬁsams&aedaleaﬁadﬁalm HuPdndAfdaPicipid GvhBIR i PSP AENINd

r CIfIC anyloid is referred to as
tr &ﬁ%f?ﬁvrt&a? At amyIRid assopigted peith dopgr teprphemodialysis

as sfiCdaipa BeiniWl byhdRRAGERErD thelspdHcEmyRie R 1@ W | ary
carC|ngg? HI the thyroid (where the speC|f|c anyl oi d.
| s T RS in gy g theramytaid asspeigtidorish sepilesiardiae, anpyfpidosis

adﬁhdtﬂaﬁﬁl:al RS 1Ad Y 'PUEJu ﬂ:aﬂﬂj/ QWvErd th%ﬂ)&fﬁcfaﬁﬁ@d is referred to
loid-1ike fibril Congo red and Thi of | avi n
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in the br Eggmﬁatlents w th Parklnson s dj sease,

Lewaﬂ’t'}ﬂiﬂ d’if%Cé L inagditinn, the tatyuelein aroteimphich fosws e

M arhytg¥didte ek, and & Con@@fdd@ﬁ&?‘l‘hmﬁﬁﬂiﬂ § Posdte (%Qﬁ@ Stdins used
191 Exp. Neur ol

Pol | an Neur opat
520%% 0@3@@% %fwf%ﬁomd E’éﬁ’a‘éPf qufy&@dwmthe brajug f
SCpatienttSphh 95‘1{514&195 @&3&5 L8 dy Disddse Blevdlin Hwﬁwugﬁgér

Lej.t 86, 19 mul tiple 30 system atr
G S

30

SRkl cSTREER o S54575 ) s Pt L
dem&ﬂopath Exp. Neurol. 52:183-191, 1993; Spillantini et al, Proc. Natl. Acad. Sci.

USA.95:6469-6473, 1998; Arai et al, Neurosci. Lett. 259:83-86, 1999), multiple
system atrophy (Wakabayashi et al, Acta Neuropath. 96:445-452, 1998), dementia
with Lewy bodies, and the Lewy body variant of Alzheimer’s disease. For purposes
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with Lewy bodies, and the Lewy body variant of

Al zhei ner's di sease. For purposes 3 of this

di scl osure, Parkinson's disease, due to the fact that
fibrils develop in the brains of patients with this
di sease (which are Congo red and Thioflavin S
positive, and which contain predom nant beta-pl eated
sheet secondary structure), is now regarded as a

di sease that al so dlsplays the characteristics of an

anyl.oi d- | i seas em c
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or. exanp
o SRR Pl 20 7 e SR p-oL € Vo] o st B e
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ed w.t t | d, deposits
© bt Eire Tf e ablcof, &P Re D in 8o bt 40
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syndrome as observed in patients undergomg long-term hemodialysis (Geyjo et al,
Biochem. Biophys. Res. Comm. 129:701-706, 1985; Kidney Int. 30:385-390, 1986);
the prealbumin/transthyretin amyloid observed in the hearts of patients with senile

cardiac amyloid; and the prealbumin/transthyretin amyloid observed in peripheral
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~di sease

30 the preal bum n/transthyretin anyl oid observed in
the hearts of patients with senile cardiac anyl oid;
and the preal bum n/transthyretin anyl oid observed in
peri pheral 4 nerves of patients who have famli al
anyl oi doti ¢ pol yneuropat hy (Skinner and Cohen,

Bi ochem Bi ophys. Res. Comm 99:1326-1332, 1981,
Saraiva et al, J. Lab. din. Md. 102:590-603, 1983;
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5-1Q08,..1993). £ i derived b
pr ot eas@%ﬁ“@g\/&a aﬁrerlﬁgha{agm@d bpf.i@dffpgs@ﬁmafl@wmg lation of'a
t e B98 3 apine Byl @bplid2 GriédEhe E&ﬂﬁrlnﬂbﬂtﬁétélﬁ dAﬁ*ﬁRﬁM g_fﬂemiét &ia

e _sev natirve varil a
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c OHdeSSdz Ngs082:4%95.423% 1985 Hiugbf @t ala Bl cwgolﬂaos -Ta8)2b9BL AR
re 31:528-530, 1 88) . The snal | Eptlde i's
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r, s di sease i tion,
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“tangles™, consisting of paired helical filaments which abnormally accumulate in the
neuronal cytoplasm (Grundke-Igbal et al., Proc. Natl. Acad. Sci. USA 83:4913-4917,
1986; Kosik et al., Proc. Natl. Acad. Sci. USA 83:4044-4048, 1986; Lee et al., Science
251:675-678, 1991). The pathological hallmark of Alzheimer’s disease is therefore
the presence of “plaques” and “tangles”, with amyloid being deposited in the central

core of the plaques. The other major type of lesion found in the Alzheimer’s disease
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251: 675-678, 1991). The pathol ogi cal hall mark of

Al zheiner's disease is therefore 30 the presence of

"pl agues” and "tangles", with amyl oid being deposited

in the central core of the plaques. The other major

type of lesion found in the Al zheiner's disease 5

brain is the accunul ation of anyloid in the walls of
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Med. 1:1291-1296, 1995). The identification of mutations in the beta-amyloid

precursor protein gene that cause early onset familial Alzheimer’s disease is the

strongest argument that amyloid is central to the pathogenetic process underlying this
~ disease. Four reported disease-causing mutations have been discovered which

demonstrate the importance of Af in causing familial Alzheimer’s disease (reviewed
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NodmyMid protein (AP) fibrils. Alpha-synuclein recombinant protein, and non-Ap
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

birefringence when viewed under polarized light) and Thioflavin S (demonstrating
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Discovery and identification of new compounds or agents as potential

therapeutics to arrest amyloid formation, deposition, accumulation and/or persistence
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tartrates, citrates, ascorbates, succinates, butyrates, valerates and fumarates.
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ac turasdras plonlityef dgfitiving foe p ¢emdikreingihloss idl tHid stcpmdnsprevaﬂ unless
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pr OFEF ROE St ed from A(3 25 anyloid, AA anyloid, AL
arTyI oi dAs uisécPﬁbranjiAmyhhd cﬁ’seﬁsesihgrl“@myﬂplda@s hare dl@@lsesbsﬁoplﬁted
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bu gmylmsd, A% amyﬂ}iﬁ palm%llmd IAPP amyloid, PrP amyloid, o;-microglobulin

amyloid, transthyretin, prealbumin, and procalcitonin. Such diseases include, but are

not limited to Alzheimer’s disease, Down’s syndrome, dementia pugilistica, multiple
system atrophy, inclusion body myositosis, hereditary cerebral hemorrhage with
amyloidosis of the Dutch type, Nieman-Pick disease type C, cerebral B-amyloid
angiopathy, dementia associated with cortical basal degeneration, the amyloidosis of

type 2 diabetes, the amyloidosis of chronic inflammation, the amyloidosis of
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system atrophy, inclusion body myositosis, hereditary
cerebral henorrhage with anyloidosis of the Dutch
type, Ni eman-Pick disease type C, cerebral (3-anyloid
30 angi opat hy, denentia associated with cortical basa
degeneration, the anyloidosis of type 2 diabetes, the
anyl oi dosis of chronic inflanmtion, the anyl oidosis

of 12 malignancy and Fam |ial Mediterranean Fever, the
anyl oi dosis of multiple nyeloma and B-cel

dyscr.asi as e. | dosis of the prion diseases,
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f i (BoERtisyolVifCk-tielR) adeP BN Sbr, filak@ntshiBcllidié®; deposits or
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inﬂFB"ion of formation, deposition, accumnulation
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synuclein fihril-like deposits, i, sruption of .
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s SERLRY Yot Sieh disroptiet o%m@a%ls BEVIFRT BirPia Ay infrolve

f | hakedtiigtion GOdigRsehdY, dfiatiioilor spSteir MR oS aedby

blottlng qf qigogﬁt%ateﬂﬁﬁ¥ t he Exanpl es. presented in

t hYAIOBEmERS;sich 3 dhioflayi frfigpromeiiy (Rage radhinding ¥ and

NOPAGH/Mad3tefbloRihg, as Géthidhs@sted by the Examples presented in this
application.

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

“Pharmacecutically acceptable excipient” means an excipient that is

conventionally useful in preparing a pharmaceutical composition that is generally
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conmpani on ani mals (cats, dogs, and the like),

| aboratory animals (such as mce, rats, guinea pigs,
and the like) and farmanimals (cattle, horses, sheep,
goats, swine, and the |like). 30 "Pharnaceutically
accept abl e exci pient" nmeans an excipient that is
conventionally useful in preparing a pharmaceutica
conposition that is generally 13 safe, non-toxic, and
desirabl e, and includes exci pients that are acceptable

for _ veteri nar or f.or, hunman ceuti use.
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dosaagest cﬁs"clbshﬁdoh@uﬁﬁbd dosdpes srebilicsaf to babeth edft anl dffeetive.
The ter suqtalnﬁ% qelease co Oﬁ@@:dh s. defi ned or
her ei n JRIHES SORROBR OB ARRed BB e SR g
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Brfni?tgvtrésrt if\llgl? lgé%vg@fg §£I§§F}§/§a§ galg(tn'l s?ﬁ:gﬁ?ﬁg aqli(COII?SaSS{’)lV%I?tg "then it
may be formulated with a non-ionic surfactant such as Tween, or polyethylene glycol.
Thus, the compounds and their physiologically solvents may be formulated for
administration by inhalation or insufflation (either through the mouth or the nose) or
oral, buccal, parenteral, or rectal administration, as examples.
As used herein, pharmaceutically acceptable derivatives of a compound

include salts, esters, enol ethers, enol esters, acetals, ketals, orthoesters, hemiacetals,
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may be fornmulated with a non-ionic surfactant such as
Tween, or polyethylene glycol. Thus, the conpounds
and their physiologically solvents may be fornul at ed
for admnistration by inhalation or insufflation
(either through the nouth or the nose) or oral,
buccal , parenteral, or rectal adm nistration, as
exanpl es. 30 As used herein, pharmaceutically
accept abl e derivatives of a conpound |nclude salts

est er nol ethers, enol esters, acetals,
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h 15 as but not linmted to hy drochl ori des and
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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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25 C=C(OC(O R) where R is hydrogen, alkyl, alkenyl,
al kynyl, aryl, heteroaryl, aral kyl, heteroaralkyl,
cycl oal kyl or heterocyclyl. Pharmaceutically
accept abl e sol vates and hydrates are conpl exes of a
compound with one or nore solvent or water nol ecul es,
or 1 to about 100, or 1 to about 10, or one to about
2, 3 or 4, solvent or water nolecules. 30 As used
herei n, treatnent neans any manner in which one or
e of the .synptons of a disease or disorder.
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produce a prodrug, the pharmaceutically active compound is modified such that the
active compound will be regenerated by metabolic processes. The prodrug may be
designed to alter the metabolic stability or the transport characteristics of a drug, to
mask side effects or toxicity, to improve the flavor of a drug or to alter other
characteristics or properties of a drug. By virtue of knowledge of pharmacodynamic

processes and drug metabolism in vivo, those of skill in this art, once a
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nmet abol i zed by one or nore steps or processes or

ot herwi se converted to the 25 bi ol ogically,
pharmaceutically or therapeutically active formof the
conmpound. To produce a prodrug, the pharmaceutically
active conmpound is nodified such that the active
conpound w ||l be regenerated by netabolic processes.
The prodrug nay be designed to alter the netabolic
stablllty or the transport characteristics of a drug,
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substantially chemically pure compound may, however, be a mixture of stereoisomers.

In such instances, further purification might increase the specific activity of the
compound.
As used herein, alkyl, alkenyl and alkynyl carbon chains, if not specified,

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

to assess such purity, or sufficiently pure such that
further purification would not detectably alter the

. physi cal and chemi cal properties, such as enzymatic

and bi ol ogical 25 activities, of the substance.
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those of skill in the art. A substantially chemcally
pur e conpound may, however, be a m xture of
stere0|so [ nces, fut

uch i
puﬁ”fqﬂzélafﬂ 8?1" D@ﬁ? ffP‘ﬁ?r‘%%Q&“ S 18 SRS o@aﬂm% ptagyl to 8
t lhsoutﬁ@ﬂiﬂﬁﬂimﬂ alk3@ylé§rbbiﬁﬁ?m@ of Bions c&?ﬂﬁ}égm c&r&d(ﬁél‘)ﬂbod@ﬁéﬁf ts,
a n | n eclitl.e I N rom.
E4e 1 BE5 8 boge" Bgrnbidaihon SR 5B to SR Birhen, in cSHAin
fst Eﬁb%ﬁxﬁexﬁiz S&thﬂﬂg leesliriplelbond, kedthid alkyalyDarbos BRdimsof Afto 16
ro to car I N cer n
mb%ls g serfinenhy tﬂ%enﬁni?n&wtwf t“E‘nJSB‘%% E‘ﬁ’é‘?ﬁ@f %W&’?l“%y’

1 6 aﬁ‘xﬂﬂb_@@lsgrowﬂﬁ h@r@hﬁﬁtﬂﬁﬁeﬂﬁﬂ? e@dinoEihited to, Gty icthyll pio@y15
doubl e haon arbon chai.ns of from

OB I R, Sees R0 OB i b g penyl,
ket et e
©r Tofeg S ot B3k ATy Rt 1 Pebon Haik Bhvint e by Do about
gr Quasoﬂse;pea dbohiedautd@s. Amt;edafeﬁ-,un Oztlkden)@nbﬁ'drefe@s toaB byl |
SO (0]
o £t e detesp b oL iopt A i app IR ne.
t( e It - peAd ykd herdifs 0'bﬁ:)k)a[kyl"a'bﬁe§s|to 4 mﬁmlemmbﬂo anGub- Ot gy
ro r a
(P RBTT A eitaih e ol b 1p iR gt o s O hoiments of 3 to
gau lcz&gmf 4tOM; ai&ﬂ)dﬂkeﬂyl%d esl&man(yﬂ,ﬁ referaa hlo i Sor uﬁllticgiclﬁbmgt
car bons. rerers,
anSfeRt hat EFRS’G';S"" dﬁ@gﬁierﬁt gstész #félggtb%ﬂ%ﬁ&bmf 8‘1%‘6‘1%{?%0“‘1-
a Qtigagaellllke%ﬁlfeﬁld Gj;t?oalrldyhﬂ g@?@ggﬁﬁ lﬁ\&lﬂdﬁ&dlbgﬁﬁ'ﬁirlt@,rfﬁllltmn 3to 10
o5 b gty with Sxclialon] stuBe b SBRIENE CoRtREe 40 T o
C ?Eé@m a&tnﬁkl’ﬁd fj&dbaﬂ@hﬂrgé@mbﬁ?iﬁmﬁembleﬂimg?ﬁ ,@ontBinhgrsioe no
at o en an (o a n e r (0] (0]
o Setbinsiarse, T8 foE YreBh o G SRS todiEhyiload Sl
at/ gog@?iaggja?oﬁ%bdéefglmg glldﬁ anghodk mofAfigs @hieh iniay pb ﬁm?ﬂ n d
O atifarine bisef Brasl it Do smciebED T huk Gy iefers o
Cyﬁfﬂﬁia&@rlgfbu;?foﬁ?ﬁ&g ak [eadt ldfui J[tﬁble@:ﬂ%wﬁjdrileléislﬁ (k)ne triple bond.
contal nj n Q on atony an CVY.Cl Oa
s A Wedherdin Lo B B o PR ragpsdin PGSRl gigops
c aﬁfﬁm@ mﬁ? 6 tol tPecaftoR @toBiés h@jﬂlgrdﬁfas inblade; yﬂ|afh-ﬁid( Yiited to
CyYCIl Oa n
cﬁﬁfa&séac%d% Bt o e i R Eef Syt e
] opieag, add@@ﬁibkt&ﬁted& sabs‘tiu&abhapﬁthyldged or

Ir nn I K I f
Spiro- Cﬁ?s usgc{: ﬁerem Eeteroar;%‘ refe St:o aolgono ycl g}/ m?.11¥wychc groema ic

ring system, in certain embodiments, of about 5 to about 15 members where one or
more, in one embodiment 1 to 3, of the atoms in the ring system is a heteroatom, that
is, an element other than carbon, including but not limited to, nitrogen, oxygen or

sulfur. The heteroaryl group may be optionally fused to a benzene ring. Heteroaryl
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a cycl oal kyl group containing at | east one doubl e bond

and at | east one triple bond. As used herein, "aryl"

refers to aromati c nmonocyclic or nulticyclic groups

containing from6 to 19 carbon atons. Aryl groups

i nclude, but are not limted to 25 groups such as

unsubstituted or substituted fluorenyl, unsubstltuted

or substituted phenyl, and unsubstltuted or

substituted naphthyl. As used herein, "heteroaryl"
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As used herein, "haloalkoxy" refers to RO- in which R is a haloalkyl group.
As used herein, "sulfinyl” or "thionyl" refers to -S(O)-. As used herein,

"sulfonyl" or "sulfuryl" refers to -S(O),-. As used herein, "sulfo" refers to -8(0),0-.
As uvsed herein, "carboxy" refers to a divalent radical, -C(0)O-.

As used herein, "aminocarbonyl" refers to -C(O)NHo.
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treated in the sane manner as halides. Pseudohal i des
i nclude, but are not [imted to, cyanide, cyanate,

t hi ocyanate, sel enocyanate, trifl uoronethoxy, and
azide. As used herein, "haloalkyl" refers to an al kyl
group in which one or nore of the hydrogen atons are
repl aced by hal ogen. Such groups include, but are not
limted 25 to, chloronethyl, trifluoromethyl

andl - chIoro 2-fluoroethyl. As used herein,
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ing lower aryl, such as phenyl. As

%y% 151| ncl
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stf a{)&{u ménts tr%pg%p or%ra%%he%y&'lﬁlgﬂt allprfla&ceﬁ);d%cg}bon group, in one
embodiment having from 1 to about 20 carbon atoms, in another embodiment having
from 1 to 12 carbons. In a further embodiment alkylene includes lower alkylene.
There may be optionally inserted along the alkylene group one or more oxygen, sulfur,
including S(=0) and S(=0), groups, or substituted or unsubstituted nitrogen atoms,
including -NR- and -N'RR- groups, where the nitrogen substituent(s) is(are) alkyl,
aryl, aralkyl, heteroaryl, heteroaralkyl or COR', where R’ is alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, -OY or -NYY, where Y is hydrogen, alkyl, aryl, heteroaryl,
cycloalkyl or heterocyclyl. Alkylene groups include, but are not limited to, methylene
(-CHy-), ethylene (-CH,CH;-), propylene (-(CHz)s-), methylenedioxy (-O-CH,-O-)
and cthylenedioxy (-O-(CHy);-O-). The term "lower alkylene" refers to alkylene
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enbodi nents straight or branched, divalent aliphatic
hydr ocar bon group, in one enbodinent having from1l to
about 20 carbon atoms, in another enbodi nent havi ng
from1l to 12 carbons. In a fitter enbodi nent al kyl ene
i ncludes | ower al kylene. There may be optionally
inserted al ong the al kyl ene group one or nore oxygen,
sul fur, 25 including S(=0O and S(=0 2 groups, or
substituted or unsubstituted nitrogen atons,
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-C—C- and -C=C-CHz-. The term "lower alkynylene" refers to alkynylene groups
having 2 to 6 carbons. In certain embodiments, alkynylene groups are lower

alkynylene, including alkynylene of 3 to 4 carbon atoms.

As used herein, "alk(en)(yn)ylene" refers to a straight, branched or cyclic, in
certain embodiments straight or branched, divalent aliphatic hydrocarbon group, in

one embodiment having from 2 to about 20 carbon atoms and at least one triple bond,
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20 enbodi ments strai ght or branched, divalent

al i phati c hydrocarbon group, in one enbodi nent havi ng
from2 to about 20 carbon atons and at |east one
triple bond, in another enbodinent 1 to 12 carbons.
In a further enbodi ment, al kynyl ene includes | ower

al kynyl ene. There may be optionally inserted al ong the
al kynyl ene group one or nore oxygen, sulfur or
substituted or unsubstituted nitrogen atons, where the
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refers to arylene groups having 6 carbons.
As used herein, "heteroarylene" refers to a divalent monocyclic or multicyclic
aromatic ring system, in one embodiment of about 5 to about 15 atoms in the ring(s),
where one or more, in certain embodiments 1 to 3, of the atoms in the ring system is a

heteroatom, that is, an element other than carbon, including but not limited to,
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fused, bridged or spiro-connected fashion.

"Cycl oal k(en)(yn)yl ene" refers to a 20 cycl oal kyl ene
group containing at | east one double bond and at | east
one triple bond. As used herein, "arylene" refers to
a nonocyclic or polycyclic, in certain enbodinents
nmonocyclic, divalent aromatic group, in one enbodi nment
having from5 to about 20 carbon atons and at | east
one aromatic ring, in another enbodinent 5 to 12

carbons. In further odinents, arylene |ncludes
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where the substituents are as defined
ring;
As used herein, "amido" refers to the divalent group -C(O)NH-. "Thicamido"
refers to the divalent group -C(S)NH-. "Oxyamido" refers to the divalent group -

OC(O)NH-. "Thiaamido" refers to the divalent group -SC(O)NH-. "Dithiaamido"
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herein, in one enbodi nent selected from QL. 20 As used
herein, "al kylidene" refers to a dival ent group, such
as =CR R', which is attached to one atom of anot her
group, formng a double bond. AlKkylidene groups
include, but are not limted to, nethylidene (=CH2)
and ethylidene (=CHCH3). As used herein,
"aryl al kylidene" refers to an al kylidene group in
mhich either R or R'" is an aryl group.

SR i DR Bt

" HelNer(OgIe . Y'ThideeRrIo" @faiiosheadieldnhgeep MNC(E)NIE-. | east

f R t i h i.N,
o B KR spm Bttt o NB T o et

As tarpe diviiedteidup -Oa)peiNH-efietisodatbakdne refersad tha thvg]léﬂlgnoup -

Z&%ﬂﬁmﬁ%ﬂiﬁ%@r é‘;fgffF B i ﬂt‘é“qg’f‘\g}é\r/@%%p 30

OC( Qlﬂdhlylhydrﬂiﬂeaammi @'thé &k fes gtonp tYENUENIR| eHdrapidel) pefers to

f to, the di
3’ gét%? &bﬁ%ﬁgﬁd 0A%p erF%fesgg%% dfvogntog%%d §atqegr oup
- Pmﬁrﬁnhuﬁrcfers'lfhﬂﬂaﬂi\ﬁledﬂgmﬁmmto the di vaI ent gr oup
e ereln

-H S refe
" NG o) R e B R @b RO SRt (i LIS
gr ehefe m&YHeGhdbiNibre stilsdnitdis pesntd &Zyﬁé)ampree'fkﬂroalkyb nialp énclude

di val ent ®) Thi o ar baz te, refers
o858 TogrC i D e riaA® R PRI Gk oo o
r egzﬂltc&ylbhenylhmaﬁ incmbdeode of o f-tEaEaMEdHifferetdpititoay pehes
refers to di val enb%group C(O NHNH . "Azo" refers
"Hydrazinyl" refers to

t he di vad eed hgéinthe atidvidbons ey @rdideavengroiyss antihio aids and

0 PRy BHES GRS SUCUHES e T B AR AT opeee

eX adtpgrtzed abtabaatioky, lof themyPAmUB demnos®nen Bishenmioil t he

sane or differ ot her exanple, "G .
3a$5’>?%ﬂ%rﬁﬁee %ﬂéﬁ?? ZI %@594%'51 more of the same or
dif.f er e0émpdun@xy groups containing one, two or three
car bon sed herein breV| at | ons r_any, . .
ot ot ec hgadet BT bRy A Bhater vl Gpap bons oinivg
coamﬁpunﬂ@;haalﬁgformmaess i ndi cated ot herwi se, in accord

hhthel r cor,‘gm)n usage,, recognized abbreviations, or
the

HPRA n on Bi ochem cal Nomencl ature
(se®; %@ Bi ofthem——33-842-944). B. Conpounds

P
R* | SN R
A=~
\ =
R

or a pharmaceutically acceptable derivative thereof, where R is selected as
follows: 1) R is CONR’ or 2) R is C;-Cyp alkylene group, in which: (a) when the

number of carbon atoms is at least 2, there are optionally 1 or 2 double bonds; (b) 1

Bik

to 3 non-adjacent methylene groups are optionally replaced by NR', O, or S; (c) 1 or 2
methylene groups are optionally replaced by a carbonyl or hydroxymethylene group;
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Provi ded herein are conpounds and pharmaceuti cal
conpositions containing 20 conpounds having formnul a:
RRRB R/ MO R R\ RM(A't R R or a
pharmaceutically acceptabl e derivative thereof, where
Ris selected as follows: 1) Ris CONR or 2) Ris
C -C10 al kyl ene group, in which: (a) when the 25
nunber of carbon atons is at least 2, there are
optionally 1 or 2 double bonds; (b) 1 to 3

g I5E Ty T SIS 81 SRR B R0 SRR £ 20

0 pthetmmb«tlyl grapl ket Bd)pﬁdynaﬂy sty with ronbydh & wﬁeﬁthéﬂtse ne

' o) t hyl ene groups are
optlgagf%mn?éﬁ?é%% %%yb 0"'c%lnc‘;}loalkyl or heterocyclyl
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group tﬁaﬁfismﬁmMHmﬂally substltuted with one or nore
SR,UbISgl t ?gtﬂﬁ% a%ee | eﬁ g@ﬁqenéegmwa %{ng( gag%ge%,é)éwdohalo mtrso

i noNERRIBH d:aybcﬁglaﬁctﬁahﬂua‘yl om haI ogen, pseudohal o,
nitro, aIMHB SQE i %b X d haloalkyl; t and v are
each i ndBSSHERHE glﬁwP y * R2, R3 and R4 are each

i ndepenBb®e)B/ e&élRém‘eeﬂbhaﬂdef)aidleﬂV}Gselebt):d R folldsd; R3 and
R4 are each .| ndepe sel ected.fro
~ NRSC( =O) R6 i\nd &Ng%@i d?}iﬁs arc,gpigl} BglgpoRdsn &Iﬁleﬁ?‘i fipy OH,
e acHI; @(et@né‘rage m&(cbhymﬁg agasin R’ agtbsf aré bidcB @hd@lbendently hydrogen,
uns t.ute t.ed or unsupstit
SR Bt anSl ARt L oA Substiited or
su hlambstltntecﬁa.rmlkylLJMSthﬁt’ed biuiin@tbstiicg hetadoydyl, ssbistigied but ed
o St BRHE A el SRR e o b BHes bt & substiuted or
un andmbh stitted mrmtlgran@;é @hd/R‘olAﬂd)éis ;areadach lﬁaepamﬁnmismgtguted or
eac titute or unsybstitute
o b RAGRERGY iR oSt athom atamya o
S Ulosdubdtinitedialion, subunmméasdﬂuhumguta& K@téroarﬁll) Abktithted &d or
unsubstitu het.e substi t ut
o BB ol E] BRtisn S CRbliong oprNRR  where R and
unBifosé¢ éach indepeadantly aydrogdVRURdy 1 \WRaK8, JR3, Ikeloaryl, heteroaralkyl or
heterocyclyl, with the proviso that at least one of R, R%, R® and R* is not OH;
i) R' and R? and/or R® and R* together are ~NH-C(=0)-NH-, —
NH-8(0;)-NH-, —CH,—C(=0)-NH- or —CH,—S(0;)-NH and together with the

carbon atoms on which they are substituted form a 5 membered heterocyclic ring and

the others of R}, R%, R® and R? are each independently selected as in i); or
iii)  atleast one of R', R, R® and R* is -NH-CR*=CR"-,

or -NH-S(02)CR°R%- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R', R, R and R* are each independently
selected as in i) or ii); where R®, R®, R® and R? are each independently hydrogen or
substituted or unsubstituted alkyl,

wherein the substituents when present are selected from one or more

substituents, in one embodiment one to three or four substituents, each independently
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R10 are each i ndependently hydrogen, alkyl, aralkyl,
aryl, heteroaryl, heteroaral kyl or heterocyclyl, with
the proviso that at |least one of RlL, R2, R3 and R4 is
not OH 20 ii) R and R2 and/or R3 and R4 together are
-NH-C(=O -NH, NHS(02)-NH, -CH2-C(=0O)-NH or
-CH2-S(2)-NH and together with the carbon atons on
whi ch they are substituted forma 5 nenbered

het erocyclic ring and the others of R, R, R3 and R4

oSBT, B e abib b
N*fbrS@Dﬂ)eﬁBpthrydﬂmﬂcamﬂﬁt lﬂseilfométrlibntymyladlk&b Baltallodr bon

RN M AR A T R G O
unalkalicbrtiisids 1 ke Eiptbafoﬁmatyomamyn gyclcand'laﬂld‘ye hetetoeyctylof

PRy R B o R gyt B

i nd@m@mﬂl@hﬂiaucylamhﬂgg elﬂlyldfarylsimbaiarjtlmtyd:dll@hdene arylalkyhdene
d,al.k tit t

e T R e T S SO

I N anieyemtuogll, m@lmky@ftenylmlkylhmmomarbm am]l&m;raathoeylalkyi
h t. 25 t.ed
e N S L L R
f Ohﬁj%innnd’émlbﬁﬂﬂ)lcﬁarylhmﬁbmbtm&k b@hﬂd&ylarmnocarbonyl alkoxy, aryloxy
| kyl kyl .. h

o PRSP ors Blol iRy, RRlBie ptermgion
conlkamyhomygam;rnymxg achiicoll enlilytuachonyload, ktyh:yxlbon,}mnyal ning 1
to 2 t le b | oal k al kyl al.kyl
ot BPYIBrG S p e beng Bro ey Rl fikbycasbemiony
ar amkmbarb@ybkkaﬁylannmrcabkmmﬂy dﬂiikjrlﬁmmattaybcmy!loyyl'

e L e e

al kyeidoaN hﬂmdrcxdca n\ydqzlafehimnw-ancjiﬁhﬂb dﬁﬂ\?—ldmﬂnyhm@d, N'-alkyl-N'-

2 SO Rt KRR R g Bt ediie™

ar atykosiya; M-deiyl adityluréido, IsaNydmaluheﬁxioyN 'ANJHrialkylureido, N,N'-

3?151”%@@%?598%@%)'?&] 18'015 {3 e ngcagl[%% fhalkylurmdo N,N'-

d| afayylmmmidopr,N' afay}lh&bxldy,laanﬂm akylamidiho, agylakeddiyg,

| oxzﬁy 8“1 het er 05@]/{8} ﬁg&éx%ﬂﬁl“g%%alﬁ&;%gpﬁo alkylazo arylazo,
a' mﬁylmﬂmmtﬂmmsobmwmwbmykwymmwmw

2l BB SRRy SRS BRI arveminoatio,

ar diatytunyioaikyd alklybrgyaminoalkyl, alkylamino, d1alkylam1no, haloalkylamino,

P oo RERY AR AU RS SR R R S, ol ABLARRAL,

d| mkbmmbm&ﬁnmyb@ayhongmmodarﬂoarbm@mmmml do,
ur grmij g(r‘ag!% F%Pg? arNoNg?)L +6Jr efamnio aryloxI I::(u)f)lorlilytl.%1'11J(IjlO

alkylsulfonylammo arylsulfonylammo, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -N'R*'R*¥R*, PR*"),, PEO)R™),,
OP(=0)R™)2, -NR*C(=0)R®, dialkylphosphonyl, alkylarylphosphonyl,
diarylphosphonyl, hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio,
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arylureido, N ,N -diarylureido, N -arylureido,

N, N -di al kyl urei do, N-al kyl-N - aryl ureido,
N-aryl -N -al kyl ureido, N, N -diaryl ureido,
N,N,N-trialkylureido, N,N- dialkyl-N -aryl ureido,
N-al kyl -N , N -di aryl urei do,
N-aryl-N , N -dial kylureido, NN 20
diaryl-N -al kylureido, N,N,N -triarylureido, am dino,

aI kyI am di no, arylanmidino, imno, hydroxyinm no,
AR Lkoxyi I kyI azo,
ar yI azo§E ar}émlrhgaz(}éﬂl ?nl%hlg 9 ar ’oélﬁ'kiuj%iny%

éﬁﬁifmmﬁ?@’ﬂﬁlbﬁmmxy, lylhlﬁnlwlnm hydroarshiﬁmyloxy, am no,

am | .£Y; di.al kyl am noal kyl ,
ar yalngg# noalfylygﬁgl é(l?sglrﬁg}]%érr? Ilﬁ?nfmsuﬁonywx
al Kigﬁllgrlaymmw}fmﬂdm arylahinysuifnnyim;,y, diaarlakryﬂuﬁmtfdmgloxy,
2?@‘?%{'@%%“ &gﬂlﬁi) a]kx] ﬂiulﬁnyl arylsulfonyl,
al ysepresriiony)s Ia&nxwolfonyh lamiﬂosulgmﬂr hkylgahmuutfonyl
ar alﬂﬂﬁ]% m.noa
ar;%llhaoxycar hﬁ‘&qy a%g%(iﬁ@ngg?% o%&l/lﬁ?sf/llfk%'hgonyl am no,
ar yﬂw%&mwgfomon tyo Qa@rkqﬂssw]hﬂmujbttm atoms in a 1,2 or 1,3
ar roar sul
he%élerr oclfﬂgf%jlog@e? ony! P%Fm&ﬁ )%'(féf er I())a@* gg} g%lgﬁy&@m‘y (e,

v SoRURSORditREs: ), RE0TH,),- SOWHEll(e?@ l( Rﬁﬁbﬁt;vo Q' .
- ary osp ony
" ?‘?’yﬁé Ry b R AR RO ot KBl v
ar yI t hi % lfﬁyﬂﬂfm(ﬁl{@w layallltolyy, alky!l, 216ter0aryl heterocyclyl aryl or

(| sot hj

aI kyI SUl ¥ ngﬂ{w dnd¥ IH% et ‘MEBQ %@o“yd& E‘Pfﬁ"ﬁ@ﬁ’%i‘;ﬂ
ar Yeterguyl hgtbromlkylrw i‘ivtmymlul fop iqu and}?,” together form alkylene,
al fonyl oxy, al kyl am nosul fonyl o
xy,gﬁé%?l%iw nosul gﬁ%ﬁ%xy aryl am nosul f onyl oxy,
d: aryl alh} oS adRS Ntk each mcﬁpa:ﬂwnyawmgm ﬁiﬁﬂuélfdoﬁl‘ﬂllk@h(y,
a Al
ar gtlé{érgﬁloﬁayf roarﬁkgldﬂ egéi{)/ Or he oséyﬁclﬂ% SUI fonyl,
am nos BT shytirogen k]yylamylnmlkﬂf hﬂne;tbaryl heteroaralkyl, heterocyclyl or
di onyl, aryl am nosul f onyl,
di gét&?fég?n n%%@nyl or alkylarylam nosul fonyl; or two
Q gr odbsls alldaiky laradioly talkly ) hetemtrg hyketenocylyl,, a2y1©r NR™R",

| Kyl
?E}r ‘(32%2 &%n%tﬁ ﬁ{s1 I.&@ g’x y&é é)?oqwzc%d %§%1n§a¥edg‘§5u§;a
o q . &l ) S

e the sane
at om 4 [ 0iis hydroxy,
aI Roxy, aI Kl ,or kfet e aryl efer oeycl yl ,

| n erg’egfgle%ﬁlagﬁz{ Ia e\l\gaglﬁ en\ia&vei tger aY"E?F R 1%§ei}rzted from C;-Cyg

h ealkslena gydup, ih ethsho@) wlldnyhe mlmbhedife:amy etk is ablead®Z OthéBdre
R7. . t al -k azaa
18l -
oxogqfn%ﬂ? é %gﬁ gfg&tiﬁogg Kb)) ?1% no adJ acent mfl:SLXylene groups are
optionally replaced by NR' (where R' is H, alkyl, or acyl), O, or S; (c) 1 or 2
methylene groups are optionally replaced by a carbonyl or hydroxymethylene group;

and (d) I or 2 methylene groups are opticnally replaced by a cycloalkyl or
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R51, R52 and R53 are each independently hydrogen,
al kyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
het erocycl yl or heterocyclylal kyl; R60 is hydrogen,
al kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,
het erocyclyl or heterocyclylalkyl; and 20 R63 is
al koxy, aral koxy, al kyl, heteroaryl, heterocyclyl,
aryl or -NR70R71. In certain enbodi nents, the
conmpounds provided herein have formula: Rl I \\ R
aR4 harnac

ac@gﬁPgﬁh@gﬁ@Plggg ngﬁﬁﬁwgiFﬁﬂV%%r%w |§%§% §£¥L%
f r sdteciel-fishOlowad iyl eNIe (WhaoeR) is Hnalialj mrhple &) ovthen t he
nunber of sbon At 25
TG SR NEN e M R
non adJacenh)netRyméﬂéz@daﬁmseaﬁemhphﬂaﬂﬁhﬂyﬁab@@ﬂ@@ﬁ

of SR GETBa R T St : RSl b Bl Moetn
C a sletiyited Of ulsyishiouedniiky ) yitetiated wounbstiaud afyd,)sulistiotedr
neth t d .
T S A TS SRR Bl Bt 7,
S U sdubdtititedhetdrodialion esubstituealrce uamnbstmtemm:@cyclsbdrechséwed or
o Siibiizy Seeidhydiiy: SR G0 B alsdalt infptit Npfikdor
s e hﬂ@bﬂdﬂ&ﬁaﬂﬁmj @bﬁlitut(td) or RhsubRiRutedRBalhony, Rbsiitated o h
nd n£“¥l d f
! %g§ gﬁﬁ%ﬁg roghé%%dggﬂ §ﬁ&§%%f%endently
hy dnsgeinted mamyclyu tubekitoted mmsiﬂ:tstltutedtamﬂ 01a+Nﬂ§?R where R” and

stitu t ut ed
bt P ngSPentaR bt B0 Al S Bl R o
hehetwaycyl, withthsprotisd thak adleast umsmfﬂ?éx R% 8t sl RY is not OH;
het | kyl bst,i {2 t t _
et or ooyl yiDor *Eoma P Lt RS RSk it peor v -
he NeT-8 (Y3 NH-9 I—EHL—C(:&D)}NI[E oaHGHRS((aj}é\Hé and‘together with the

d dent | it t
oL 6EP e BteRy e Bt P S B AR TR f g
unsisheticrs of RER ak kapkd R* areleath 1hdﬂpe:dienﬂly setesuaﬂ) 8¢ 1!111).1 ved
het er oar yl bstit ut ed 1 t
heterocyZIyI usﬁﬂ@?#?%?ggﬁopﬂgﬁ f.?h?ﬁﬁ arg% or
- NBQ-FH@—S(DQCR‘"‘IRQ aﬂhﬂgeﬂi& ®vith teo ecbarhnﬂ cadbep etonie nf thg phenyl ring
hy?cé'i%g 1511 ﬁ?}re}i 81'; unsuh-a megé]eta {ro%}(dhch e%lh st?rﬁ%a’ Ln‘ unsubstltu%eﬁ at

=8

rovi so
at hétexa&bnﬂﬁteﬂﬁg‘, aﬂajthe &Rers aaz‘ ’cj Riénd B anoeacﬂitdelxﬁdanﬂy R

a.n gek!::\r);%ed as In 1? or 11), c~:n(3:l RRA}]{b tf@ %11& ﬁeare cac m(.{\l B!én%n_ﬂ?)hym_%en or

substituted or unsubstituted alkyl,

wherein the substituents when present are selected from one or more
substituents, in one embodiment one to three or four substituents, each independently
selected from Ql, where Q' is halo, psendohalo, hydroxy, oxo, thia, nitrile, nitro,
formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalkyl, alkenyl containing 1 to 2 double bonds,
alkynyl containing 1 to 2 triple bonds, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl,
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NH S(O2)-NH, -CH2-C(=0O) -NH or -CH2-S(O2}NH and
together with the carbon atons on which they are
substituted forma 5 nenbered heterocyclic ring and
the others of Rl, R2, R3 and R4 are each independently
selected as ini); or iii) at least one of Rl, R2, R3
and R4 is -NH CR =CR6-, 20 or -NH S(O2)CRRd- and
together with two adjacent carbon atons of the phenyl
ring forns a substituted or unsubstituted

ot o1 S e HRE M B PR e

R4 alleyleasbaei, arﬁ@belpr@mht éﬂtﬂogryicsréblmt,taﬁﬂbxmrhomylj Jlkaxycarbonylalkyl,

or 0l AP A, Ry ARRRE bR R

su bs&thtathspeﬂtﬂkymnom‘@sﬁna&;datmne@tmylediamcylammmbml

nmor ent one to.three or
f ou‘r?y su g%t%}boéﬁ’n({lﬁl’aeac ﬁaq Et ap ?a Enﬁl9°°ar§ S?EC%éy’falr%?ﬁy’
QA hewvety@xmwtesoawdkoay, h@&mmgtdtﬂakp pydh?]adi«o@mpprfmmgalkmlty a,
ni t.0 roxygar bonyl ,

ny ket oy b lony S0y TREARR By B RN
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Wl | d t
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ar ﬁl'e yﬁiaﬂ(}‘?il}%t!fqe @i@lm%rtcﬁl EV%IWF?(% tI\‘]?' rI\P %1 elﬁ(!, N’-aljz()%-N'-

tria I'si|
al Reyluide, I Bl-digy|urdidd, B- wyh:rdxgd N,l*wdra}ltyhdadeg N-alkyl-N'-

ar %ﬁlgﬁdéar eN~aLl$Jh§é(1P§‘N Roqyl taref c[oy NP AP, fureido, NN

he oXycar
al H@lkybHH@ﬁnlgcidal Nwlwt-NaNydmxl;awmobNmyﬁ-N' N'-dialkylureido, N,N'-

o S AR PR oy oA B RIS Py icine, arviamicine

ammm@éw@‘omhunoaalqudyammm@mmnyb aralkoxynmno alkylazo, arylazo,

di b
d: %I?I)%/am noca ony nyl 59’?&“%& lgﬁfcar 5 othiggasbgusl,
ar gthiogyamindalkyh ﬂlkalayﬂlmxgcyl mencelamaro?I:kj;doatylaﬁ(noa]kyl
.0alkox er f L.uoroa .
al ERBEEL SRR Bk s ar By R tapine
ar W’@mﬂ@odtyﬂytmyno alkylarylamino, alkylcarbonylammo, alkoxycarbonylamino,

b I b I
B E LA ey RSO ERRE A Blpo B 27 PO O
aI Myloambonﬂarmu@k}d;ayylowaaﬂda;ucaﬂumo,arﬁmhbwlaniﬁb

l%lrl 'S 0%%; 1%81%%*1%&0 he{eroa%/;,lls%ffI i (f cal 1?0 nyl oxy,

ur ei do,

Nlmtanqypletsuu@onymm hetéroarglitde) azitb,, NRURER yﬂ(nf"ta; ROO)R™,,

0 3d N .-d
N 0B AR B B P By e,
ar letpévsub?nymmry*whbsphmﬂyy Ialknyhlmd,cmylﬂd;d\lperﬁuabguqumﬁi, do,
N, ﬂ}tdro%ca}trolnﬁ if(wtlﬂg %19%’3110 ‘isothiocyano, alkylsulfinyloxy,

alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,

alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, _
dialkylaminosulfonyloxy, arylaminosulfonyloxy, diarylaminosulfonyloxy,
alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
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di al kyl -N -arylureido, N-alkyl-N,N -diarylureido,
N-aryl-N , N -dial kylureido, NN 15

diaryl-N -al kylureido, NN ,N -triarylureido, am dino,
al kyl am di no, arylam dino, imno, hydroxyim no,

al koxyi m no, aryl oxyi m no, aral koxyi mi no, al kyl azo,

-aryl azo, aral kylazo, am not hi ocar bonyl ,

al kyl am not hi ocar bonyl , aryl am not hi ocarbonyl, am no,
am noal kyl, al kyl am noal kyl, di al kyl am noal kyl ,

BN e R

haldmadylayhmlﬁm;/l &Qlaﬁmdsﬂfnnplodmdlaangdsﬂfnmybor

aI k @rél ani gn)'?dg.!pf ch ﬁggﬁ? %ﬁ%%sﬁmt atorﬁsma120r13

ar yjrﬂfgélhém,)tbﬁﬂeﬂﬁ)m&mylcﬁahcb@myd 20H(OHBE), ), thioalkylenoxy (e.,
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- Nm@u Q}R&IR“ diceR & wembﬂsndwmdbnﬂyaiyklwgar ylkph asfspomyl, ,

s?tgrﬂgrgf)ﬁ% ?,r%/llll}glroaﬁf ?F%c? E XE{“ toge er olgrln%lkylene

hydia@bkylem bﬁaudyhhkgﬂtmhamgleﬂem ocyano i sot hi ocyano,

Kyl SULS i pyl oxys | f L§ ,
2yl sul Ferlb BRI iy Sy BT e S o Lt

al kamﬁyl haaydmlkyl hmmbﬂbrfhemydcpolylalkyl

R ST hsROY Bk S P bt PR eyt o

al kalﬂEy}c[My]);mdﬂ f onyl oxy, al kyI sul fi nyI

al kyl s ar yl suI ul fon 70R71
hydr oxﬁufsf%??gﬁ ulhf:t(%??f}ﬁ', %gﬁfoﬁ %I o (NR'R
al kyl aninresdin érﬁmydimentsthisloyd) atkiyh hﬂudlk;d;gollyhaloalkyl aminoalkyl,

glrél am 3]%2 ]Iﬂ K?an di. arlytgﬁra %S%Fd%pgﬁngl coptaining 1 to 2 triple

S ub&dds tcgrtlealhi,tl,(njiﬁloalhylﬂk)ﬂ &t@ﬁcy&JyB hetenocyahydekgdaryl, heteroaryl,

R A L S AR

alkYI eriﬁdextdm ﬁﬂﬁbd(men& Q msxcﬁﬁil-ﬂ&yﬂ Iﬁ«:)ertamlnembodjmems,ﬂ) BXO0. -
Siere eS0T e BiR Spbitihe, OF R0 o0

'aI keaih entboditriennsyQ 1ah1le§hlyl heter oaryl het er ocycl yl,

aryl or. NR7/ORT7t % e
i ndepe r%&@ﬁ‘falnﬁ/e ‘g?&%e@@n 1glelf'y alE}%a E aT]’Tker cmbo%qugr,lts, Riis H.
het er o alny:érmmahmrdﬁmnal kiy D, loor 2h &t earmmwmbpﬂ1menm tR7Qoraln dn
R7 1 r form al ky
T A LR SN R
[ ndmbc&iitdmtd, s (hyrdt dxyeam;amedxﬂbyﬂxmemsyﬂ is lar al kyl ,
net or o e sulfafeat R KXy EOHARIRbCESE, — B or
—(CH,);Y(CHy)—, in whxch Y is a cycloalkyl or heterocyclyl group that is optionally
substituted with one or more substituents selected from alkyl, NR', O, or S; pis 1

to10; and m, s and r are each independently 0 to 6.
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‘bi cycl ohet erocycl yl where

R60 i s hydrogen, alkyl, aryl, aral kyl, heteroaryl,

het eroaral kyl , heterocyclyl or heterocyclylalkyl; and
15 R63 is al koxy, aral koxy, al kyl, heteroaryl,

het erocyclyl, aryl or -NR70R71. In certain

enmbodi nents, QL is oxo, alkyl, hal oal kyl,

pol yhal oal kyl , am noal kyl, di am noal kyl, al kenyl
containing 1 to 2 doubl e bonds, al kynyl containing 1
to 2 triple bonds, cycloalkyl cycl oal kyl al kyl ,

het o octeblenphh ORI GEYL pr NESERREEN. p on

In fmé)pdlment, BMO}HHt-sln@canﬂaodmwnoR igHKHLCHAN Toend ai n

enty “&%Ris(ﬂﬁd}ﬁ)‘ﬁg 6?_ I n cert ain enbodinents, QL is
ert 0

al kyl". nts, is | owner aIkyI In
cert ai nlregnecubedimerg, Y @.Ihetesacméybwnondlly sumtmmdnmth one or more

© TRANGITRA RetecBa clots ARt by oo uBEBRER PRI | o

ce ﬂlﬂﬁquy(éﬁbuﬂmfélmsdbstlmtedwﬂh ape orlmork Bubsﬁﬁcmeweleated from alkyl

or G0 Th S ey s GEIA Bl UGS i il e,

entosoli lmene smbodirhent, I is bivyclnketerodyolyi wisan¢ the Retergatom is N. In

_(gﬁé§ag%§%é§§g) ﬁH(CHQ)r , - (CH2)P or

- ( S > in which Yis a cycloal kyl or

het erocycl yl group that &is optionally substituted
with one or nore substituegts selected from al kyl,
NR, O, or S pis130to ;
30 odinent, Ris

i ndependently 0 to 6.
-C(O NH, CH2CH2-, or -( . I'n one

enbodi ment, R is -C(O NH~ enbodi ment, R is
-CH2CH2-. In one enbodinment, RS -(CH2)Y(CH2)-. In
one enbodinent, Y is heterocyclyl optionally

subst i tWeeaRiQuiselkybne or nore 5 substituents sel ected
from al Je\brANdnsbinentsty@ne enbodi ment, Y is bridged
het erocyclyl, optionally substituted mnth one or nore
substituents sel ected H%m al kyl and oxo. In one
enbodi ment, Y is bicyclohewerocyclyl substituted with
met hyl and oxo. In one e '

anot her enbodinment, Y is

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

methods provided herein have formula:
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10 where Q2 is alkyl. In certain enbodinents, Y is
H3CQAL N C In certain enbodinents, Ris substituted

wi th al kyl, al kenyl, al kynyl, cycloal kyl, 15-

cycl oal kyl al kyl, heterocyclyl, heterocyclylal kyl,

aryl, heteroaryl, aralkyl or heteroaralkyl. In
certain enbodi nents, R is substituted with alkyl. In
ot her enbodi nents, R substituted with lower alkyl. In
certain enbodi ments, Ris substituted with nethyl. In
anot her enbodi nent, the conpounds for use in the
conposi tions and 20 net hodse provid erei n have
formula: 31 R3 RR4A R2 In g i bodi nent, the
conpounds for use#® oposi't hefis ~and et hods
provi ded herein have | a FS R R4 RI / 51In
certain enbodi nents R2, R3 and R4 are each

i ndependent |y sel &ted” fromi) OH, fornylan de,

al kyl anj,dgoth@letapb @Bt Sfinpodhdl tilsa tﬁ@eqméﬁgib{&rﬁ@hcﬁe,
N- al kyl - N-al kyl sul f onam de,” al kyl sul f onam de

al ryihadsnrevideddwein lyae forgply| sul f onani de or

ar al kyl sul fonam de, with the provisg-thateat | east one

of R, R2, R3 10 and R4 is not OHj R and RZ
and/or R3 and R4 together are -NH <NH, -
NH- S(02) - NH-, - CHZ- C(=QY-Ne o1 (O®-NH and

together with the
substituted forma §.men

tons on which they are
red heterocyclic ring and

In certain embodiments, R, R%, R® and R* are each independently selected
from

i) OH, formylamide, alkylamide, alkylarylamide, aralkylamide,
arylamide, N-alkyl-N-alkylsulfonamide, alkylsulfonamide, alkylarylsulfonamide,
arylsulfonamide or aralkylsulfonamide, with the proviso that at least one of R!, R%L R®
and R* is not OH:

ii)  R'and R? and/or R* and R* together are -NH-C(=O)-NH-, —
NH-S(0;) NH-, -CH,—C(=0)-NH- or -CH,—S(0,)-NH and together with the
carbon atoms on which they are substittuted form a 5 membered heterocyclic ring and
the others of RY, R?, R? and R* are each independently selected as in i); or

i)  atleast one of R', R R? and R* is -NH-CR’=CR"-,
or -NH-S(02)CR°R*- and together with two adjacent carbon atoms of the phenyl ring
forms a substituted or unsubstituted heterocyclic or substituted or unsubstituted
heteroaromatic ring, and the others of R!, R?, R? and R” are each independently
selected as in i) or ii); where R?, R®, R® and R? are each independently hydrogen or
alkyl.

In one embodiment, R', R%, R® and R* are each independently OH,
formylamide, alkylamide, alkylarylamide, aralkylamide, arylamide, alkylsulfonamide,
N-alkyl-N-alkylsulfonamide, alkylarylsulfonamide, arylsulfonamide or
aralkylsulfonamide, with the proviso that at least one of R!, R? R? and R* is not OH.
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the others of R, R2, R3 and R4 are each independently
selected as ini); or 15 iii) at least one of R, R2,
R3 and R4 is NHCR =CRb-, or NH S(O2) CRR4- and
together with two adjacent carbon atons of the phenyl
ring forns a substituted or unsubstituted

het erocyclic or substituted or unsubstituted

het eroaromatic ring, and the others of Rl, R2, R3 and
R4 are each independently selected as in i) or ii);

wher e e, eagh, i nde ent

hydr ogsﬁ o%ﬁe%?qalwenﬁﬁwq{m% a4 rF@ ‘f-ﬂen‘}e v OHg

an doiRdylamide eadﬂylsulfdmpﬂﬂedwnh thy peadiso tﬁat)ﬁﬂydswﬂetieRl R, R® and
al lﬁallgmt?ﬁ{ al kyl aryl am de, aral kyl am de, aryl am de,

al Kyl'sul't'ornam de, N-al kyl - N-al kyl sul f onam de,

aI kyl ar 3 swtheosmatriditeent, & yHSRA ffndm?émeChaclﬂihdependently OH,
I fon ani I OVI. o) $
WI% T Stiedt, b8 oot Al of RS 2 W
ds m@fﬂ R” R2, R3 and R4 are each independently
OH, I al kyl £0 wth the VLS
Chat ot 1 BB Siibotineli kY wibie” GARTR (o gl dadensrite LA 20
an dﬂheandelnﬂmhhrmm] RZRR':j aIEZ{J' %aﬁﬁ&h%e@ézﬂeﬁ@dbﬁ formylamide,
[ nd ent A Qr i ul fo
SRORIESEb, oo et PHRRGE o e "ML
R4 le— amdtR arl R‘h ara Radhhsdepadtinl)i mmbmy%hnaad xmhmaﬂmumlde
R3 and L er. arens N - t hers;
of & Brnol ORIl e SR PO SRR o
f owmbhumdepeaadngy i, fopmplainidie or inethgl@ﬂfdﬁe:ﬁudenbodl ment ,
R and er. are -NH
are eacﬁ%‘u&gepe%&%ﬁ o, @ @Ft%%éﬁrgﬁr GRCRe,
rrebhyIﬂHbS(D@)ﬁRfﬁ"dand togetham)ﬂlhﬁo adj mﬁmafnaﬁtatom%fme qiheﬁia}l ring
he
| S el Py it BBV or RGP e P BRAEHE |
an bethwnromabmhg;rmd the etherls efis't RHme aﬁxf RRike eddB indefenténtlR4
& Cgﬁd ether wi.th two
PSR D Bt Hhahe B F i B pret i rendogly ipgen.o
subkyl, andtthdotbesrs of B'URE R ttt Rthrdieick mep@amly @élected from OH,
subst i d su |tut garo t.ic i n an
¢ nEHy R a2 S apitt B arlSHeRiO8 A O el b,
s ehkgm&uﬁ‘mamndeg Jryletilfanathide mﬁmas&ﬁmlfMdR and Rd are
each i h al
of R. Aot OB o RO ey G BhE
f r gl tGkdther fuith oo adjaceber carbbikatbisbiiie p&hwln@rfmhﬁma @fiole ring,
ar gldl&ﬂe c?tﬁ%rs of R?f{y, lRa repn 4 area clealéﬁ Sﬂuplaefn en ?se ected from OH,
formylamide, alkylamide, alkylarylamide, aralkylamide, arylamide, alkylsulfonamide,
alkylarylsulfonamide, arylsulfonamide and aralkylsulfonamide.

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

In another embodiment, at least one of of R, R?, R® or R* is —NH-8(0;)CHz—

and together with two adjacent carbon atoms of the phenyl ring forms a
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20 al kyl aryl sul f onam de, aryl sul fonam de and

ar al kyl sul f onam de. In another enbodi nent, at | east
one of R, R2, R3 or R4 is -NHCH=CH, and together
with two adjacent carbon atons of the phenyl ring
fornms an indole ring, and the others of R, R2, H3
and R4 are each independently selected from OH,
fornyl am de, al kyl am de, al kyl aryl am de, aral kyl am de,
aryl am de, al kyl sul fonani de, 25 alkylarylsulfonanide

o Do s 26 B e R e TR o gy LA pendenty
- Nibl€dtbaGdm edeonhjalgmidh eind wiethplstiMenamitfeacent car bon

atons of the n fornms dole rin

Thor o plncerige Do, B iRt o PG st |
sel ect ed fronmCH fo am de, and nethylsulfona--de.w
Brbod , at | edsStMone of of

S(ER) CH and toget\,jger

benzi sot @- e- %, 1-dioxide and the o of \R, R2,

R3 and®R4 “are each i ndependently e d from O—|
fornylam de, and net hyl sul fonam de. In certain
enbodi ﬁﬁnts t he conpounds have fornul a sel ect ed from

9 0RR MOR3 RN\ RNRR H RS
VAR Y N R3 NSRS/@ O NR6

/

R*

[

R5

R*

R3
NRS o
[}
L '
) , « and | "
J' } ! .
R?
wherein i) when M is C(0), R* is hydrogen or alkyl and

ii) when M is S(O);, R* is alkyl. In one embodiment, M is C(O) and R" is

alkyl. In one embodiment, M is C(0O) and R’ is isopropyl. In one embodiment, M is
S(0), and R* is methyl.
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MR/ R MR3 NRBOR\ R N\ Rand NNR / | WR
R 5 wherein i) when Mis C(O, R' is hydrogen or alkyl
and ii) when Mis S(O2, Rx is alkyl. In one

enbodi nrent, Mis C(O and R' is alkyl. In one

enbodi nent, Mis C(O and R5 is isopropyl. In one
enbodinent, Mis S(O2 and R' is nethyl. 34 In
certain enbodi nents, the conpounds have fornul a
selected from H/ R3~O HN\ I O~HN\ N\ HONR4

HN H HH\ N and Rz
| HRZ &'ﬁgm e8§0d1mel\1ts the compounds iave formula selecteg| from
H
o N
3
o R HN /@ )—o
HN N . ,Oﬁ/ ) N
0:< | R HN : :
H
HN
H
H N
(o] >;O
RY /Q ° R
N
e SO o w
R? ; R
H
N
L
H
N N
H
~ A
N
H
In certain embodiments, the compounds have formula selected from:
R3
X
= I
H
HN
H N o
NS
0 N A O N
S Rl / ]
R /"o N
Y B “
R2 ; )
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HN ON H In certain enbodi nents, the conpounds
have fornmula selected from R3 OO HN\ NR4 HNHH
NOHAS O\ / RH Oand H 5 R21 / H35. In other
enbodi nents, the conpounds are sel ected from fornmnul a:
OR3 / RBRHNO/ RN\ R4 NIRA I /| HHR2 NN NH /
O/ RRMR I \VRA 0 R4

In other embodiments, the compounds are selected from formula:

N
!
H R2
HN : e
— NH
R* f
o] R1
N R
R! H
N NH '
H — R2 :
R2
NH — (a]
- it HN
NH
HN N R4 | ]
| HoSS
H ’ RZ
RZ

R3 | NH
Q o)
.
R N "l
E NH T R4
H ——
HN and H
HN

In certain embodiments, the compound has formula:

Az

B, Ay Bz
R R rR? R R iy
RZ R4 R2 RS
By or Ag Bs

Az
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\ N\ NHHR2 R/ RB NH_OO/ HN HNNR4 i H Rz
R RBNH OO/ RI \ N\ - NHRA R4 HNand HN/ In
certain enbodi nents, the conpound has fornula: A2 B2
A2 B2 R\RRR \RR R/ MR/ R 5A3B3
or A3 B3 36 wherein A2, A3, B2 and B3 are each

i ndependently sel ected from hal ogen, cyani de,

cyanate, thiocyanate, selenocyanate, trifl uoromethoxy,
azide, nitro and trifluoronethyl; R, R2, R3 and R4

ar L ected Qs Il ows; .5,i) ,R., and are .CH and .R3
RIS, A Bk B a8 ibtobdnaEuy SRt Byl Do
el spavhaty didepmeic sclonodyinateRBifnohniethory, @zi@kndn® and RZ

are.. lndependent|ly sel ected as described
el gréﬁﬁg&réétﬁg’r ein and the other variables are as

deRrRb&R] aheRbareseldcredeefdlaive enbodi ment's, the conpound
5 has for M@fnd RRgre Cﬁ? ?111'3]1{3 and R* are cach independently selected as
described elsewhere herein or
if) 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 has formula:
B,

R3
A 0
R!
N R
H
Bj
R2
10 Ay

wherein A, Az, B, and Bj are each independently selected from halogen,
pseudohalo, nitro, “NH;, SO;H, carboxy and haloalkyl; and the other variables are as
described elsewhere herein,

In certain embodiments, the compound has formula:
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wherein A2, A3, B2, and B3 are each independently

sel ected from hal ogen, pseudohal o, nitro, NH3, SC3H,
carboxy and hal oal kyl; and the other variables are as
descri bed el sewhere herein. In certain enbodi nents,

t he compound has formula: 37 B2 B2 ORap-,(RE R N
sRAR \ NRA (At j H(Ai HRE BR2 &/ Ra Ra A2
O\Vo\ R -(Bt)v / R& R \'1 / 4\ HR/ N(A) H
R2 RZBa A3 RaRa Ol \_ A20 (Bi)v1l-(Bl)v R N
R4A R\ NR4A H R2 R2 / A3 wherein _the variables

. . B .
are as described el sewhere herein. Injtertain
enbodi ment g, t ﬁpound has fOBH%UEi:I?E
R ‘ 1
ST N R* AN S R*
A H (A H
B3 7

R2 - , R

2
R3
)3 A, O | = 5
0 R1 / ( 1)v
R’ ‘ N RS
= 4 ,
Ao N AU
B
R2 = 3 A
3 .
3
R3 N R
Ry A, 0]
0 P 2 | @
1 (1)\-’ R1 /
R N / R4 N R4
H H
or
RZ
Ag

R2

wherein the variables are as described elsewhere herein.

In certain embodiments, the compound has formula:
. Bs
By o OH
o OH H
H N OH
=< N oH © H ,
o H \
Bs , N
N
. NH
Ay O
0 o HO. /©i =0
H N N
N N H
N OH , ,
O:< H By HO
N As
H o NH
=0
N
H

NH HO
A, O N
HO. N N or
i H HO
HO As

wherein the variables are as described elsewhere herein.
In one embodiment, the compound is selected from 2-Oxo-N-(2-0x0-2,3-
dihydro-1H-benzo[d]imidazol-5-y1)-2,3-dihydro-1H-benzo[d]imidazole-5-carboxide;
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OHO-H OH By HH HIO ~\ OH

BZOHOHHO\ p NH

HOA2 O N/ N~N\O OH YHHH HO N/ B3 HA3 O\ NH
Az O\ N\HHo NI / N~\o HO\ N~-Oor HHHHO HO/ A3
5 wherein the variabl es are as descri bed el sewhere

herein. I n one enbodi nent, the conpound is sel ected
from 2- Oxo- N- (2- oxo- 2, 3-

di hydro-1 H benzo[ d] i m dazol - 5 yl ) -2, 3-di hydro-1 H benzo
[d] i m dazol e- 5- car boxi de;

N' é@gﬁf QJhg&/rgx Eé/l&g%%(lob 32d1§§z(0c1)‘0 %Habenzotw} gazoﬁgca%omeJde
3,¢ndBHyﬂn@xyy%ﬁ@anm%bﬁﬂhﬁkdﬂHyﬂmnﬂﬂhmbamzﬁ&ﬂﬁmmmﬁazoI
-5-yl)b nho o)

L5711 DT pl, SO SE Tl R EOIROAL

t ettmhyth‘mqobyltmmzﬁ),nﬁ‘ 4’—tetrahydroxydesoxybenzom

é% 4At£trafh§{ltr0)é3ﬁ y‘%‘ ;[}(%)e(%g-l%ﬁéfﬁkgiﬁ&goxyphenyl)ethane; 1,3-
1 DislH, %@i&ydkoxbrphytyi)pvopmeehy BMéteatn@roxychdicone; 3,5-bis(3,4-
> ity L ENROERA BB g3 ne
dl Bymoktipplyyplderey 1,4-bisG4xditindrbxyBerzy Piaiparbdimee N,N'-bis(3,4-
%Elh?%r%f(gnyr nzy g) IG)Nd ﬁl%%(eﬁgpe%lyyenzdlammg,azgoblsa ,4-dihydroxybenzyl)-2,5-

1 Qiapa[3. @3]b46}dloh9fdam;>dy bll}hlx@wchhm@@mmﬁ& -t dNL, 201 S( 3, 4-
di t ne
2 %?ﬁ mﬂ?%&%ﬂ%%ﬁylé,r oxlsggdn(;gﬁ J;g)ggg]z%%%ans-i 3 rH&amn’mcyclohﬂxana
d i &dfuRs(24 Il}lb’dmy}dtient}éphah,é-bls(ammomcthyl)cyclohexane

g (30 O@%ﬁqréwgén%lgﬂ LRGN ol bBRSabid: 2.3 4-
NNdthdIs(qﬂ)edzy@lshtylﬂmimyB&am;xX)blwhmé Agl-dihydlraiyplranetbylyraide; Dosc
an gfs(3,4-dihydroxybenzyl)cyclohexanone; 3,5-bis(3,4-dihydroxybenzyl)-1-methyl-

4-piperidinone; 2,4-bis(3,4-dihydroxybenzyl)-3-tropinone; tris(3,4~

_.

dihydroxybenzyl)methane; a-~(3,4-dihydroxybenzamido)-3,4-dihydroxycinnamic acid
3,4-dihydroxybenzyl amide; 4-(3,4-dihydroxybenzylaminomethylene)-2-(3,4~
dihydroxyphenyl)oxazolin-5-one; 1,4-bis(3,4-dihydroxybenzoyl)piperazine; N,N'-
bis(3,4-dihydroxybenzoyl)-N,N'-dimethylethylenediamine; 2,5-bis(3,4-
dihydroxybenzoyl)-2,5-diaza[2.2.1]bicycloheptane; N,N'-bis(3,4-dihydroxybenzoyl)-
trans-1,2-diaminocyclohexane; N,N'-bis(3,4-dihydroxybenzoyl)-cis-1,3-
bis(aminomethyl)cyclohexane; 3,6-bis(3,4-dihydroxybenzyl)-2,5-diketopiperazine;
3,6-bis(3,4-dihydroxybenzylidene)-1,4-dimethyl-2,5-diketopiperazine;
N-(3,4-dihydroxyphenylacetyl)proline-3,4-dihydroxyanilide; 2,3-bis(3,4-
dihydroxyphenyl)butane; 1,3-bis(3,4-dihydroxybenzyl)benzene; 1,4-bis(3,4-

~ dihydroxybenzyl)benzene; 2,6-bis(3,4-dihydroxybenzyl)pyridine; 2,5-bis(3,4-
dihydroxybenzyl)thiophene; 2,3-bis(3,4-dihydroxybenzyl)thiophene;
1,2-bis(3,4-dihydroxyphenyl)cyclohexane; 1,4-bis(3,4-dihydroxyphenyl)cyclohexane;
3,7-bis(3,4-dihydroxyphenyl)bicyclo[3.3.0]Joctane; 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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N, N' - bi s( 3, 4-di hydr oxybenzyl ) -ci s-1, 3- bi s(am nonet hyl)
cycl ohexane; N (3, 4-di hydroxybenzyl)proline

3, 4-di hydr oxybenzyl am de; 2-(3, 4-

di hydr oxybenzyl )i soqui nol i ne- 3-car boxylic aC|d

3, 4-di hydr oxyphenet hyl am de; 2,6 15

bi s( 3, 4- d|hydroxybenzyl)cyclohexanone,

3, 5-bi s( 3, 4-di hydroxybenzyl ) - 1- et hyl - 4-pi peri di none;
2,4-Dbis(3,4- dlhydroxybenzyl) 3-tropinone; tris(3,4-

glqéqﬂﬂﬁﬁﬁﬁﬁé%%bgg aﬂ?%%T3§uﬁgh%ﬁ§8¥%Q?E#ﬁﬂhn1c aci d

3 phetioky)dyctoppinerey W3, anlitgaioxybenzyl)-3-(3,4-dihydroxyphenoxy)-2-

o di &R/’ M%Xygggﬁ%l oy g%ﬁctga 10652:1633 Z d1§1ydroxyamhde

é 4%123(%9:;#?@%@1%@@&3@ B2ayyifuixpieshadiide; 3M N 23
S SRR Uy PP Dooey i § - Do et
1 ?Iaﬁig ol(®, g&lgfygﬁﬁjl’(lphkhdﬂ?/)agihﬁé ;3 ﬂd:ﬁyd?m@b@mmb acid o33 )~
N, RGOSR By rogyhenonpyridine
bi S(%yﬁﬁf@bdﬁyélh aoid B oldedmeyanilide; 3,4-dihydroxybenzoic acid
S RN BB L P BE RSP Shapig
et 0 Al dileyideckly pienyl 20etic acid 3,4- dlhydroxyamhde, 3, 4—d1hydr0;;ypéxf1;3§ac;tr1ﬁ Ellcld
N 3 RS URNE 6 YA REOLLAE  Byd i Yl oxy
éi aﬂlgﬂlgiﬁ)gémtzhyllmﬁte@X{ﬁi—?&yﬂrﬁbﬁmmﬁmpﬁmé-abﬂdg(@, 4-
2. B ER RN ARGy horepigrinasid 3 ety yaepeyiamice
di Ba(ﬂn@&ybﬁ,ﬂighleﬂ)ﬂ]pt@ﬂiﬁﬁ%m 3,4-dihydroxyphenethylamide;

o O R T TR LT L —

1 44&1@@&;@&&}1@@6@6@& b;ayemﬁinmh axiang; 30

g émgﬁarg{)?hgleg}y% Eg(ﬁ 1}8' Callﬁyd%xyamh(g);) ooc):(gl?cna%id bis(3,4-

1, Zm?dxbiybﬁﬁy(ljhyi‘iﬁdebl diylfd eﬁ{dZnsZ?a 4th1@ﬂ1toﬁﬁﬁenethy1anude), succinic acid

1, 4- di en . s
S DT ——

| %@L@ﬂﬁy&e;@pﬁ%&hﬂmﬂep hﬁl’ﬂ:ﬂ%gtid]ﬂi(ik @-lﬂ&i?ﬂmtnﬁ,nilide); maleic acid

N e S RRERAY bt Su S D  SVRAGIR hie aci

3 Bis@i4ndihydoony betiz) lawlide); bﬁ(%ﬁhﬁkﬁky@mbﬁmﬁ%y‘a@% dihydaiyd

e R RS AR s P R OAR B e ¢

25

30

aCﬂ A-bs(3, 3dﬂy&bmé@®yﬁh;em@wdlhfﬂmyﬂbmyl) 3-(3.4-

ﬁ%‘arg’;:")d?r OX ‘gr%r;) aﬁhir groxyph nyl) -3-(3,4-dihydroxyphenethyljurea; 3-
2 Beolt 3((3 A4silt)idioyslsenxplatuirepiyataitin mdm-,y

3, SRR RERISh it R A B Fsmonuo 10

3, dihpurbacﬁﬂmx,wloemﬂmaﬁthﬁeuﬂ 12, ns&tﬂayldmﬁdmhmf bythalim de;

T A

6-methyl-5,6,6a,7-tetrahydro-4H-dibenzo[de,glquinoline-2,10,1 1-triol, wherein at
least one of the phenolic hydroxy groups of the compound is replaced by:
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3, 4-di hydr oxybenzyl am de; 3, 4-di hydr oxyphenyl acetic
acid 3,4- dihydroxyphenet hyl am de;
3- (3, 4-di hydroxyphenyl ) propionic acid 3, 4-
di hydr oxyani | i de; 3- (3, 4- di hydr oxyphenyl) propi onic
acid 3, 4-di hydroxybenzyl am de;
3-(3, 4-di hydr oxyphenyl ) propi onic acid

, 4- di hydr oxyphenet hyl am de; 15 3, 4-di hydroxyci nnam c
acid 3, 4-di hydroxyani |l i de; 3, 4- dlhydroxyC|nnanlc aci d

2 OB e ol LT o

b| Sl(d&pdhdehtlwﬂdﬂ)ggtﬁmblsﬁttﬁed or maismgtea@]ksil bib‘étﬁtase& or

ﬁ%ﬁ’%ﬁ%“r‘fﬁ ’?»/6 o e?\ & &t Hy mutfa)%rlaﬂ% Sehstifuged g pmgubstituted
bl $1ét31;041=yd Isﬁb&ﬁﬁl@ﬂwﬁfﬁhsbbﬁﬁl)ed IRteedatalliys, satslighted or unsubstituted

i S R DA oSS 26020 e
bl $d3pehdelitly yabisatayed o LsdBstitutdIRIQKE, sabskifhted or unsubstituted
bi z%éiogy, giﬂ%éd re&% ggﬁﬂﬁq¥%§$ Mﬁg@ﬁtl g?eréllér: Bl%%bglmted heteroaryl,
b| sﬁb’intzﬁted lohmﬂﬁlﬁs&nhﬁrhwhﬂyﬂlﬂgéubsmuted or unsubstituted aryl or -NR°R"
bi ?ﬁé’y‘i ;{( %%ﬁ%ﬁ%ﬁ@%@%ﬁ glk?ll grlah ijgn%)l( )ﬁeteroaryl
trha@ﬁmé&ﬂhhyﬂwﬂmyﬂﬂnzyl)an1ne
i ?3 b|48 E}B hs &Ei ég;i//g%gﬁzj/rp Ee %I}IJ(I%?U ; eegxgr form a benzimidazolinone,
di hstadothieyiasolidite),8-@dxkide or benzoxazolinone; or
;1 (3, 4618i< %{16%%%13&#/&23 {3, izzdl hédr oxyp heg%{%;r unra(%gm
3- ﬁ;ﬂmx y subSﬁt(:@d ér iﬂisfﬂ:}éﬁiﬁf@d}hﬁﬁﬁﬁﬁﬂb )sz JuBSTIHRSE@HH Lﬁl&lb@@tmeﬂ
1 oﬁﬂ?ﬁofﬂgt etc{{%}gy \gh%%% tl§ siliib i OX% Egﬂ I;Lrgsentdalrfl:q se(ljerct%g %Enlndolng (e)r
Sﬁl{;ﬂogﬂ ngbﬁtﬂlu,eﬁts Gn énd @liboddhent one to three or four substituents, each

di BEePs 6894? f%éf‘gﬂ’i‘]?fi?gbépifggfgfﬁ gﬂ' ﬁzl%PSEBdoﬂlot lyidroxg oxogthia,

30nitrile, nitro, formyl, mercapto, hydroxycarbonyl hydroxycarbonylalkyl, alkyl

® R B P B RS eihy b

hyhtrxﬂsgymgﬁymaaamﬁl tlhkez mmjc Ytoall§ |c91:s1 140 | L
er are eac
|EggcéﬁF%E?WVmHV@ﬁ%géﬁ”y5@%@? ﬁ§ getkyeyh ed
al keyéroarﬁlbllhﬁlt tﬁa].k@rEﬂledmlkjdﬁl@l&bﬁI am,ualaglsﬂﬂyﬁmmgs %lk%lil{eﬁeg
Stitute

d ar tituted. or unsu
he%%ﬂ@%ﬁ%f‘ lrabpiyly ""6'?0 ﬁg?}ffg%fﬂ%‘?%‘&’ L, alkoxycarbonyl,
h edllesxgearisdnilaticyl, Styﬂlﬁxsrd:zi'bdnﬂj al§ToxydasieRgih iy 1Ui@ 0By carbonyl,

het 3 EE*J%}/] &Iﬂ{}' ﬁa%’ %%Elﬁe dlﬂgt{uggcr%%g?t I Eu%glocarbonyl
I rﬂiﬂhﬂmﬂﬁnédrbmumtanﬁn&aﬁo@n disRlatinbdatisheid al koxy,

substituted o bstit ar al_ kox substituted or
o ryple) ""E’H’P‘éﬂiﬁcﬁﬁyﬂﬁﬁ“’ XY B P”t BTy brtree koYt ed

Eaie&frmﬂyloxy, c$¢1&ﬂkc1x§r%jie?ﬂxgﬂfall@ﬂ§5 ldtk‘éﬁ){l&?t ?ﬂ}anyloxy1 aralkoxy,
e c i tute r stituted aryl or
N?é@’rlff@/ v&ﬁ’@f’ éIY%@fsb Aok, eralkylean Xy relenFacaRanyloyy,

hyalylegeabodildty| aralkb:dlckPbnyldkydmindtaibendedyy | |
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
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10 heteroaral kyl or heterocyclyl; ii) RL and R2 and/or
R3 and R4 together form a benzi m dazoli none,

benzot hi adi azol i di ne- S, S-di oxi de or benzoxazol i none;
or iii) at least one of Rl, R2, R3 and R4 together
with an adj acent carbon atom forns a substituted or
unsubstituted heterocyclic or substituted or
unsubstituted 15. heteroaromatic ring; wherein the
substituents when present are selected from one or

nore substituents, one. enbodj ment_.on 0 thr

f odrardamReGarbRHPY swagidio, isphpEracHeifs, 1\2@@ Fom

QlaqMﬁa@ I\ancyﬁréﬂm N N'Rﬁﬁlbﬁuﬁbiab Qq'-alkyﬂNoaeyhnempr N'h| n,

nitrile, nitro, apt o Egﬁro QP%Q N
hy deyreide. %ﬁwhgplﬂw Naqh%?ﬂumdﬂdﬁ B fireido, Nobry

polauclymeaﬁ;l N)N-duﬁlfﬂuﬁﬂahkw N-tehiRiRee] KW' -dlaﬂdykﬁ%@lmeldo N-

cont ai ni_n dou Ie 2 onds, hﬁynyl i nj ng

T BTN Rt plghreeido NS e Py redo!

hetex Q@%@drylhrexdaeetrﬁﬂﬁ@‘a@yﬁnﬁdhhé’ larylidlino, if@ioEhydedxymino,

aralk , . aral kenyl, aral kynyl eter ar

tr .alépwglm woxsaanﬁ#omﬂawm? ;ﬂky az®: Ri] B&Pé\rﬁ@g%w

tr |aﬁ§[n)6{h$dchﬁbnyl QJWAﬁhﬁiﬂﬁi&arboﬂﬂy&rﬂlaiﬁﬁbﬁﬁﬁ;ﬁ@onyl amino,

'Z:E%%garbo , araoqgﬁg he;ergarx rgﬁg% E

ary ﬂﬁneyyi a Mhnno%@lﬂc%ﬂﬁﬁﬂﬁ@ﬂfahﬁﬂ&lamﬁﬁarylammo
RO UM I -,
dl aiahaék@mbaﬂ}qaﬁlh@ ray)hearmyl:a@mb iﬂzr;@@521aetrbﬁzlslvllahnkl)noalkyl "
I ar i;)%arglrnocar on ar % m nocar on}ér ? oxy
hoaylamgigp Wlox e 3 loxycarbonylamin
2FE‘E%??bew*“gi‘ﬁwfi?‘wm%ﬁ%ﬂ*mfﬂ%@“y
o PRERRE N B, S o AR R RSP RV PG
g|r g??ﬁ?hgggg g%dﬁ??%;?/ﬁ@z afaﬂd}él?%?gﬁg Ay R¥Mphosphonyl,
al R Frbemiy AP Rl sphanyly aﬁﬂﬁ}éﬁ*@sﬁwawﬁhm
al kydr@ryyixamm@aﬁiaomwl:%y lsoﬂﬁacydmcﬁaneymriﬂﬁ@)@g bonyl oxy,
guani di no,. i sot hi gurei do, u[ N-allc %ureldo N
ar SRR ool e AR s BN R P
a]ﬁb)l?ylllljlfdglyl'oﬂf }éhﬂfo@chlfi? IEN a?i)edarggioﬁﬂﬁbhﬂb@ do,
N sua%iammos‘gi%wlm%. éﬁmq\%/ glf%y Loy, diarylpginggulfopyoxy,

N, &ﬂcyldﬂy&w;hdsﬁlmng}my,ll‘dmwsulgnym slicabulfshyll £118@finyl, arylsulfonyl,
ur.el ao

5 )
al Wowulfqnyldf"\f&?wﬁfoeﬂd@mﬂﬁuﬁl?w Ay lapinesplienvd | ur ei do,
N, &{aﬂcsilaaﬁmlsulfsny@&lymhﬂfoauﬂﬁyl m&iymnnﬂ\ssuitdnymyl ur ei do,
an1 no, alk di no, | am_di no,

Wlaml?ﬂﬁz ony Rb%g?ﬂnaﬁ ps, Mh&%umtq zﬁcams ina1,2orl3
ar &lrdﬁ@éﬁﬁéﬂmw%theﬁfohﬁh Iéned&fxy ki, oo-(@Haj,AQtj did@kylenoxy (i.e.,

g:nyﬁn n sﬁr&ggysﬂ%%oxy gﬁ‘l’ r—%-?él—? 5yo§ ?wgeorg¥ ig 1 or 2; or two Q'
groups, which substitute the same atom, together form alkylene; wherein
R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or
NRR", where R”® and R™ are each independently hydrogen, alkyl, aralkyl, ary],
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am noal kyl, al kyl am noal kyl, di al kyl am noal kyl ,

aryl am noal kyl , di aryl am noal kyl, 10

al kyl aryl am noal kyl, al kyl am no, di al kyl am no,

hal oal kyl am no, arylam no, diarylam no,

al kyl aryl am no, al kyl car bonyl am no,

al koxycar bonyl am no, aral koxycarbonyl am no,

aryl car bonyl am no, aryl carbonyl am noal kyl ,
aryloxycarbonylaninoalkyI aryloxyarylcarbonylanino

el SRR Qr?bgteaac'aséiyﬂ'yﬁré‘l% SR Birthg forpmalkylene,
heta%ag@leﬁb Vore dﬂ@)ﬂ-ﬁ{ﬁhﬁ?}gnd’!et eroaryl thi o a2| do,
- Ny R61RR%R5§ F%%) 2, P(=0 (Rs)z = OP(=0
- NR60C( O ckRdPERISRYY hydeaagy 2 &Fﬂh@?ﬁﬁénw

di aléﬁéfoﬁﬁr‘l)fﬁ%fbﬁﬁéhoyl AvtEioByCKR B@ﬁd@é}@d}ﬂylan@l kyl thio,
aryl t hi gm perfl uorgal kyl thio

hydr oxy®aibBifnest eyt g araﬂlﬁ’lll Setyroawl hetswopnikyh hetageyelyl or

al Klyﬂeﬁ)ujzd‘lymyﬂqoaﬁu al kyl sul fonyl oxy, aryl sul fmyl oxy,
aryl sul f gnyl oxy, u\(/dro suI fonyl oxy, 20 -
al koxysBI FEH§ P87 ke HbEutetaem! rocyclyl, aryt or -NR"R”".

al kyl am nosuh t@au @ﬂﬁbdmeﬂtsaﬂhkb’ér@&xﬂ&ﬁ%l&%&’ﬂr&%y,
aryl am nosul f onyl oxy, di aryl am nosul f onyl ox oH
al kyl aryl am nosul f onyl oxy, al kyl sul fi ngl /@:

al kyl sul fonyl, cary ' Phyl , aryd I OH
hydrwsysanl f any 3 |yl fonyl osumfonyl .
al kyl am no onjil , [ Ky Inaaigs onyl ,

aryl am pg onyl, di ar yl am nosul f onyl or

al kyl aryl am nosul fonyl or two QL groups, cﬁH
substitute atops iff g 1THPMs 1Hg eTrReN ~NHSOMe

t oget hetof oem Al kykededioxy (i . e. (6H2) y-O),

t hi oal kyl gnoy e, s (CcHRw OFor

al kyl eng oxy (L onS- (CH2)y-S-) where y is 1 or
2; or tvonrl gro whi ch s\u[b)sitltubet selfe at om
t og&FPEN~f o &;0HWh REGEN XY,

al koxy, 1@ aI kyl, heterod h&t er oc;%'l yl,

aryl orH0 307- NR70R71, wher e O~apd R71 are each

i ndependent |y hydregemn al kyl, aral kyl, aryl, 42

het er oaryl , temwl or heterocyclyl, of R70 and
: A ' dsene, azaal kyl en EgeMey | ene

or thiaaj end! R51, R52 angoR53_asle

i ndepetiently hydrogen, al kyl, @ . Hrarkyl "

het er oar y| NHsh#e er oar al kyl , hﬁg eeyclyl or

het erocycl yl al kyl; 5 R60 is hydrogen, alkyl,
aral kyl, hetergar etler oar al kyl, bet

het er ogyc!l wl al Kyl ; d_R63 i snal kQxyt. a @ ) I kyl,
het er oar)gijéétocycl yI', aryl NR7IR7 1. /Iln\oﬁ'@rt ain
enbogliong the conpound is ed from

N

HO

In other embodiments, the compound is selected from
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O"aOH OOHHO\ N\ OH MOSHNI \ \ Hry OH
McORSHN / HO, 1O/ OH O/ | NHSGZMe H O~ X N\
NHSOZMe HOH \ OHry HO HO OH O OH MO2SHN \ OH
McO2SN T \ N\ I OH HO/ HO Ol \ OH McQRSHN\/ | N
OHp/ | NSO2Me H HO HO &1~1 N\ OH NHSO2Me HO O / OH
OH HON\ NgpzMe H H/I\ MO2SN HO

and / OH HO
enbodi nent s,
OHHO\ ry ~ OH

CH
— 0 /@
HN
N OH
H
]
Ho
NH
o
and
HO
OH

HO

O/ | COHHON N
\ NSOzMe HO : O/~ 10 In other
t npound is selected from 43 OOH O

=

In other embodiments, the compound is selected from
OH
/Q:OH

7 /Ci
: "\ 0
b’i 0 S [ \\/0

In certain embodiments, the compound is selected from

Iz

OH

IZ
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2

OH HONHOHONO, and HNH \ N
enbodi nents, the conpound is
O OH::/ HNOH1 N\ O HO

t

f

NNH::40H O 1ln certain

onpound is selected fromH N / R3
N\ R4 OHN/ HH / HHNH

In certain embodiments, the compound is selected from
o OH
N N OH
N
i d T o= o :
. ,
H
LG
H H
N N OH
o~ 1 I}
H
In certain embodiments, the compound is
o OH
N
N OH
o= H
N
H .

In other embodiments, the compound is selected from

H
o} /@N\S?O
HOI :‘/ N N b
H H
HO 4
o OH

In other embodiments, the compound is selected from
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N>~ ORI N>~O NH/ Hand R~-HR2ZH N O N
5 H 44 In certain enbodi nents, the

ed fromO/ OH HHHO/ N-O O-N\

NHHand H/ OH ONI \ NI OH N/

enbodi nents, the conmpound is OOH O-N

H 5 In other enbodi ments, the

HO
HO :
HO

H,CN

OH HN*——sgz

2,4-bis(3,4-dihydroxybenzyl)-8-methyl
-8-aza-bicyclo[3.2.1]octan-3-one

In certain embodiments, the compounds provided herein have formula:

HO. R OH
| AN AN
(A1)t1_| (81)\'1
HO 7 7 on ,

5
wherein A; and B, are each independently selected from halogen, pseudohalo,
nitro, "NH;, SO3H, carboxy and haloalkyl; and t; and v, are each independently 1 to
N , :
and the other variables are as described elsewhere herein.
10 In certain embodiments, t, and v; are each independently 1 or 2. In certain

embodiments, t; is 1. In certain embodiments, v is 1.

In certain embodiments, the compound is selected from
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HO/ NO HO\ H\ NsO HHO-J"") HOOH O/ N,O H
So O NV N\ OHO, NH\ MO Spi .N/ HOSN/ H
HS HNO/ OHNNO and OOSIT H HO NO N\ OHH
SD ~N/ HIn other enbodi nents, the conpound is
sel ected from 45 NCOO/ OH HOOHOH OHOHn OH HO
HOH/ OHHOHand OTCNHOH HON NCaOHHHHHO/
HO / In certain enbodi nents, the conpound is sel ected
from OH 02

OH
0 S
(B
HO
| = N Z OH
(A1)|1—|“
HO Z

wherein variables are as described elsewhere herein.

* In certain embodiments, the compound is selected from

B

OH
A O
HO
” OH
HO B
Ay
B
OH
o]
HO
ﬁ OH
HO Ba
Aq
A o OH
HOD/M\ /Q:
N OH
HO Bs
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OHHOs, HOHN NH H3CN H3CN H3CN O O NH and OH
HN-SO2 NH OH HN- So,

2, 4-bi s(3, 4-di hydr oxybenzyl ) - 8- net hyl
8-aza-bicycl o[ 3.2.1]octan-3-one In certain

enbodi nents, the conpounds provi ded herein have
formula: HO\ OH (Aht ~ (et).t 5 HO/ OH wherein Al
and Bi are each independently sel ected from hal ogen,
pseudohal o, nitro, NH3, SO3H, carboxy and hanaIkyI

and t1 and vl are each independently 1 3; and the
ot her v#héraihllesAaBeanddsdeeseeh wé@e@eg@m&e@d FremndileF, cyqpide,

Ing ﬁl‘é{e%ﬁ)cfaﬂ@tg @gfrgﬁﬁgfératet ﬂ‘lﬂa&gm\ét%oﬂf %1@@%0 and

|ndﬁ£?ndent “Incertain enbodinents, t1 is
ogepetlyln enbodi nents, vi is 1. In certain

engodi ”Ffb‘i)ﬁranl %f&@%dks selected from 46 O\ OH

HO H / eln vari abl es are as

descr Tmzr@p wvisled berein gan herprenared &y stardepbunirelingethods
th %&%W bl SE8Fh ?ﬂjgehérgf@cﬁénes provided herein, The examples

that follow describe the exemplary embodiments and are not purported to limit the
scope of the claimed subject matter. It is intended that the specification, together with
the following examples, be considered exemplary only, with the scope and spirit of the
claimed subject matter being indicated by the claims that follow these examples.

Other embodiments within the scope of claims herein will be apparent to one skilled in
the art from consideration of the specification as described herein.

The starting materials and reagents used in preparing these compounds are
either available from commercial suppliers such as the Aldrich Chemical Company
(Milwaukee, WI), Bachem (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 Carbor Compounds, vols. 1-5 and supps.,
Elsevier Science Publishers, 1989; Organic Reactions, vols. 1-40, John Wiley and
Sons, New York, NY, 1991; March J.: 4dvanced Organic Chemistry, 4th ed., John
Wiley and Sons, New York, NY; and Larock: Comprehensive Organic
Transformations, VCH Publishers, New York, 1989.

In most cases, protective groups for the hydroxy groups are introduced and
finally removed. Suitable protective groups are described in Greene et al., Protective
Groups in Organic Synthesis, Second Edition, John Wiley and Sons, New York, 1991,
Other starting materials or early intermediates may be prepared by elaboration of the

 materials listed above, for example, by methods well known to a person of ordinary
skill in the art. The starting materials, intermediates, and compounds provided herein
may be isolated and purified using conventional techniques, including precipitation,

filtration, distillation, crystallization, chromatography, and the like. The compounds
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B OHA3 Ol OH Ap
A3 OH B3 A3 0OI O
A3 B2 A3 OI \ OH
B3 A3Bp Ol OH Al O\ OH:0H O
/"\ OH O\ OHHO\ I / HO and H CH
HO/ A3 47 wherein A2, A3, B2 and B3 are each

i ndependently selected fromd , F, cyanide, cyanate,
t hi ocyanate, sel enocyanate, trifluoronethoxy, azide,

nitro, and trjfluoronethyl. ) ) ]
may be characterized using convenfional methods, including physical constants and

Ol
OH HOH OH
HO Az

spectroscopic methods.

Provided herein are general reaction schemes for the preparation of exemplary

compounds.
5 1) Achesom ez al. JMed. Chem. (1981) 24, 1300-1304, describe use of
thionyl chloride for preparing benxthiadiazolidine S,S-dioxide as follows:

\fss NHBz ™~ P
\CK socy, Nso
—_— /
N

Bz
NHBEz

m-CPBA
\55‘5 H
\30 H,, PA/C
2 s
el i
N AN
H /302
N

Bz
ii) Preparation of nitro benzothiadiazolidine S,S-dioxide is described by Burke
et al. in JCS Perkin Transactions (1984) 11, 1851-4, as follows:

0N ﬁ\ H:N H
/SO; H >302
H N

10
Further compounds provided herein can be prepared by reactions described in
the literature as follows:
- if)
0
O . A .
HoN OR
— HN OH
HO
. NHSO,CH;
NHS0,CHy
15 See, Roberts et al., J.O.Chen. (1997) 62, 568-577
iv)
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C. Preparation of the conmpounds 5 The conpounds

provi ded herein can be prepared by standard synthetic
nmet hods known in the art, and are shown in genera
schenmes provided herein. The exanples that follow
descri be the exenplary enbodi nents and are not
purported to limt the scope of the clainmed subject
matter. It is intended that the specification,
together with the follow ng exanpl es, be considered
exenplary only, with the scope and splrlt of the 10
cl ai med subj matter being indig t he clalns

t hat fol.k wexanpl es. Ot"Rer i t hin
the scope o ains hereimw |l be appaﬂ@n 'n@”ﬁ“
skilled in tha,art from considétation of the

speci fication as descri bed herein. The starti nge
mait er i ag ﬂE%eE £IEMRA 'dﬁ&ﬁ ('wsmsfnew igsst hese
conpoun ar ei ther aval from conmer ci a
suPpl i ePharmacéntigal Gampositigns @fd @!Ewisélahﬂcon'pany 15
(M| wa .
Loui o NEyomBbuis FREAETRl0 SR o flon, R I e
o r foxmeof phaspascatically asreptildelsnltndirived ﬁowmqrgﬁna: 95 eyZew agids, or
or di é’oﬁﬁajtlhn h bitEor &oke p]fa%ic%cglgy ﬁﬁwwﬁﬁlents The

descri In suc references as Fieser Fieser's
Re a@féw"ﬁhﬁffmﬁce@}i@ﬁh peseisighie $adtS means fise salty WFPh apotithipvheey
E %cYa‘P uﬁ%xflm ’ suﬂa%%]for Reddetthem tﬁé fidu@fwithout
n Conmpoun -5 and supps., 20 El sevier
Sc rl@chre ¢oxmify) m@hmnsallemgspocmegm the Iisatndiatspommpgsugate with a
1 #somd0 Ber) %‘Fbﬁs\k ratid phéﬁﬁéeuué\ﬁwa&%g&bm s alje%%l-l knh@ﬁ Glthe

: Advance ani ¢ Chem str , John Wle
a net. SBh@aIts\@wbvoxekared\Pnheran artméme khe fmahipnletion aad puification
CoREBt oSOy YO DY) S8k e st il g,
gr substgncervath asuitedubnecioranid respectiveliialyRical eats derived from organic
Su bf fagﬂlg&lm&&s%gﬁg HQudd BHRR n@{ EmitRS6 & Syycp@emdnae %&%&%m?&e

otective Goups in Organic nt hesi s, ~ Second
Ed hydrmndld@l eprtattipilipgte.alginago pitrate NSpartutsy henzaptg bisulfagg; her
t

par e% E Elé E%?%\l? (Pgeﬁ@%#a% ﬁﬁ%&%a%??a ﬁmf[ﬁbé Pe%unate,
abwelnatﬁ,dartr@tﬁarbpﬂ@atekglumﬁh @ud bigarbenafen a"mcﬂ@al& dpﬁveécﬁ?m

1% gﬁhgrgmﬁgbelsé ﬂlauéehﬁlt etnot lii‘ﬁﬁedﬁg ﬂ{]ﬂdnp gocﬁﬁﬁ %0&941&11
|nt conpoun s provi ded heréin 30 nmay be
is mhawemlmgmmrmm sonepliedamraeniyn Auch as BeERNEGes |
in i AR tillation,
crgéggkﬁgaatlon dronafgb%g%%§?kgﬂgm?ﬁgﬁl|ke The
conpou ﬂd@eﬂamgemwuwt&:ﬁa EereRositipRsqenigl ArgmpodPmvidsdal
ML 00 Hhat IsAF b gm; bR HORAGEPhR” ABshs better than 95%

spectroscopi c net
pure, and “substantially pure means a compound synthesized such that the

compound, as made as available for consideration into a therapeutic dosage, has only
those impurities that can not readily nor reasonably be removed by conventional
purification processes.

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

rectal, intravenous, intramuscular, intracisternal, intravaginal, intraperitoneal, bucal,
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Provi ded herein are general reaction schenmes for the
preparati on of exenplary conpounds. 5 i) Achesom et

al .
thionyl chloride for preparing benxthiadi azolidi ne

J.Med. Chem (1981) 24, 1300-1304, describe use of

S,S-dioxide as follows: NHBZ Nz SOCIZ S" | \SO Bz

NHBz mCPBA ~S | \ H$02 H P&  HulllC >02 Z ii)
Preparation of nitro benzot hi adi azol i dine S, S-di oxide

is described by Burke et al. in JCS Perkin

Transactlons (1984) 11, 1851-4, as follows: O2N H HpN

N\ Subsgiangqussipsrastgrmel, ppsalrortopies). Ehmgowpatitons canalendz delivered at

heftl?d thra6ia e MEouRh 8 RARAH, mﬁu&&@ﬁ)ﬁw @émﬁi@ﬁfsmapmlae Qom'_RIJégd of
literature as Tollows: iii)

rﬁﬂswepesf&mwdablﬂsp@@éﬂ qrmé«?al@l @wnw mcludmg, but are

J. Qolqlﬂﬁ&'d td Qiﬁl%gaies(,sglotlégﬁdé%Zmbl\é)}esfl‘a%d the like. Dosage forms for

topical 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. Opthalmic formulations, eye ointments, powders and solutions are also
provided herein.

Actual dosage levels of active ingredients and the mode of administration of
the pharmaceutical compositions provided herein can be varied in order to achieve the
effective therapeutic response for a particular patient. The phrase "therapeutically
effective amount” of the compound provided herein means a sufficient amount of the
compound to treat disorders, at a reasonable benefit/risk ratio applicable to any
medical treatment. It will be understood, however, that the total daily usage of the
compounds and compositions of the provided will be decided by the attending
physician within the scope of sound medical judgment. The total daily dose of the
compounds provided herein may range from about 0.0001 to about 1000 mg/kg/day.
For purposes of oral administration, doses can be in the range from about 0.001 to
about 5 mg/kg/day. If desired, the effective daily dose can be divided into multiple
doses for purposes of administration; consequently, single dose compositions may
contain such amounts or submultiples thereof to make up the daily dose. The specific
therapeutically effective dose level for any particular patient will depend upon a
variety of factors including the disorder being treated and the severity of the disorder;
medical history of the patient, activity of the specific compound employed; the
specific composition employed, age, body weight, general health, sex and diet of the
patient, the time of administration, route of administration, the duration of the
treatment, rate of excretion of the specific compound employed, drugs used in
combination or coincidental with the specific compound employed; and the like.

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

- toxic pharmaceutically acceptable dilvents, carriers, adjuvants, and antibacterial and
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HO H N\ / NHSOSCH HN \ NHSOyCHy HO OH OH See,
Hughes et al., J. Med. Chem (1957) 18, 1077-1088. D
Phar maceuti cal Conpositions and Adm nistration The
conmpounds provi ded herein can be used as such, be
adm nistered in the 5 formof pharmaceutically
acceptable salts derived frominorganic or organic
acids, or used in conmbination with one or nore
pharnaceutically accept abl e excipients The phrase
"pharmaceutical |l y-acceptabl e salt” neans those salts

WhFBHUBELIECNP SYFiS PHEDENS eWprebenok phiFnel. aergic@al, and the like.

J UgehFRNMuidif Wah 8O MEinfafled UsCexhiiple VYRS Ese WF édﬁuﬁé’kﬁatéﬂl@ssdd&ﬁas
w t hout undue toxicit irritation, allerg

r edgsinady thgygaintgpance kféﬁ/e refigired partielp size Wdhs %ﬁ%owsu’ﬁsanﬁ ppd
r eq9 e & shgnedtst 1% éo‘ﬁi% c%ﬁts |1ﬂord5)m|bf%1§lﬂﬁd &b of the drug, it is

acceptable salts are well known in the art. The salts

c afesiablp fofosicass the s of ahswpg?vc of thefrvanigom ﬁlémf@?ﬁgps or
| S tAluQR 1A REERM. | THiC@E bOicoRflishfifryCRRARE Sy IR Ged

herein or separately by reacting the acidic or_ basjc
dr agorrbenssifugr-iubstancs i acliglehanpepags yateolubdity such as oils. The

I e sRE6ab¥Rption of MR IdAA the‘ilaje{)eidﬁﬁfoh\ft@ ehtd 6fHBsEIGGRN WRich,GA turn,
I norgani c_acids salts inc ude but_are not linted to

hy 8125 denead Hrae crsipdsigymg sivgialline fomp, Deplopeetnbaerptiondeat e,
adijfjetale pRhreHabetkiBal férht daR b&achRSREUBS e oPSIIEDASEelaying

bi sul fate, gluconate, fumarate, hydroiodide, |actate,

R PSS SUCHAR AluspRim MaRqHepigleoB selifiBe t i nate,  succi nat e,
tartratphe cﬁﬁﬁéﬁﬁ%}&ideg hetR Rt 5 adﬁﬁ}ﬂstg’e&? éift&@lﬁaér%arenterally in

Typi cal salts derived from organic or .inorganic bases
| mevlidse liqyel forms.eCopapositions weeble for parenisrgliiceiodmsncomprise

pobﬁy%ﬁnlldgfﬁally %&&éﬁl’éﬁsof&ﬁﬁ%%ﬁle%{heoﬁ%héﬂﬁbous solutions,
nmonoal kyl ammoni 'um such ﬁﬁ%lun]ne

di Q*SWﬂWeHﬂ?nSt 97, eg}uﬂéyqng, ﬁp@ﬁpﬂ\g\(‘lﬁgs for reconstitution into

- t etiedle kjdBR0InBAs or Risp@SibRl Bx8ANQLrIBRbR. aqhdd8s and

conposi tions contain a conpound provided herein i ?
| s DORACREERSIAITish Qlléﬁnts' smeyts ﬁUY“@“’leF Enclpdp Bptsrs © olyols

mﬁﬁ@yﬁk%&élﬁ!ol tphg' i nt 1yraw gyce&n qmd ﬁiébﬂt&)a%geﬁbﬂe)bﬂ@@ﬁ& as

means ‘a_comnmpoun esi zed such that the  conmpound,
s OWyEchiD) ARCHEPIS rgasteesices UM A brlsas, apd Fifate Zixtures tereof
t NehAP ebthpdsitidAS@E Glso m@mjwa&é sicdh@s ﬁrebem?lh‘{) lettiag, t hat

can not readjly nor reasonably be rennv
c o el sifying, apd dlmﬁpﬁnfg agents. ﬁpsaqnge%% dition to thc active

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

that have been described above. The sterile injectable preparation may also be a
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The node of adm nistration of the pharnmaceutica

conpositions can be oral, rectal, intravenous,
i ntramuscul ar, intracisternal, intravagi nal
i ntraperitoneal, bucal, 50 subcutaneous,

intrasternal, nasal, or topical. The conpositions can
al so be delivered at the target site through a
catheter, an intracoronary stent (a tubul ar device
conposed of a fine wire nesh), a biodegradabl e
pol ymer, or biological carriers including, but are
notsteriedfieeable eluioniopsupansion i andnrioxiy batemicralbmsicentable diluent
an [

G b1 Gent Fok Bxandp®S 89EsolRIol T 1.9 'Buéne_tdg)g. dlﬁ'ﬁtlglg the accerﬁ)(t::ﬂbllj: e

adm ni stration of a conmpound provi ‘herein i ( _
powigeiplss andsplygnis thatgnaytbewmployethare iwaten Rarges's softon and isgtenic
CONB@HAhloAdd Yo fibn. YR g{ﬁfiti(%l}, QLI S @Bl drd QRTenttohdlt eglployed
pharmaceutical ly acceptable carrier and an negge

pr &8 a pelyant gresyspeipding mediun For thinpapasg mssbiar@p{xn@\m&ﬁ rgay be

f orpadeatid i r [
e e et g
acFiesichay deir avid Sndivrg in fhe Prrodfetiopfofinieriabicst Pasagoregisfens
! N@aPBAIITRRE Y ik GOORDSIh RRBal OUDARE FFLEBICAD
varied in order to achieve the effeCtive therapeutic
r esipdied dosages maybsedministered dadly oethe dosrremphieaseportionally
"t h&fiadeN iddrdlel ¥y nRlekigEldict o AR beur sithdlien COMPOUNd
provi ded_herei n nmeans "a sufficient anmount of the
conpounyactsbie dengt fogins aredrads by feming megreensaitshle matrices of the
beref ik bl ' I Al i :
O r oo ih blbiegfadilh by R st 27 bl PELED RS, Pofendipg voon
t otthgiratippfidug fe pefemerand e napsmefdharesticalatipdngesipldyeh she
of b : ) coi : .

P b o ot A bty mers

'FIJ'h ancjuge aoly@gtheastershand poly(apdridepinhtsnetdeieqisbis fotredativns aten
MByish pRpaed E)péﬂﬁﬁb%g thQdfl8 Q}lé}{oﬁ’ox@ég QY Bn%&%isqa{s @i cHlaye

For purposes of "‘oral adnini ration, 0Sses can be 1In

t heorpaigle vithdedatisues. Thodectable fomulstions Bn hysthedizador | f
degidnfib, b} Rfrafdd @fdubl £ bR HaY refh i dﬁ:l?ep mbigr igéoY%oqiﬁgxg's{é}iﬁzing

mul tipl é " doses for purposes o im nistration; ~ )
coAsBkUe Aeigrm of sigglesolibenmnpesifiprssthithons bpdigsolved ot dispersed in
S 1SR YANR b ot sEHR TRl Meailf RlsBfor fegmke. Up the

daily dose. The specific therapeutically effective
dose | ebadid dpsgee forps foapral edministratign inshide gdpiles aplstsapillpon
o . o . he di .

£ DA an sl o B4k sbRF A lmi e By Ceho i v

hi B¥sfyvitft lepss opsaingrt pharmaeautically yeasptablp exoigent iof ¢agrier, such as
COoBRAM & ; e jidyd

i §%€?,ﬁma%ﬁ%?z%"%?gft<ﬁ,fff18§‘;9§ﬁ%ﬂd%? SRy St
paterieps sucrase alicps, manniighandisiicicaeidofy) bindass sich s

g . _ . . .
of Pt bost, MDA, bt b @R Tt dyhéicis;

us ¢ hyrpectants such as glycerol; (d) disintegrating agents such as agar-agar, calcium

carbonate, potato or tapioca starch, alginic acid, certain silicates and sodium
carbonate; (¢} 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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conbi nation or coincidental with the specific conpound
enpl oyed; and the |like. 30 The conpounds provi ded can
be formul ated together with one or nore non- toxic
pharmaceutically acceptable diluents, carriers,
adj uvants, and anti bacterial and 51 antifungal agents
such as parabens, chl orobutanol, phenol, sorbic acid,
and the like. Proper fluidity can be naintained, for
exanpl e, by the use of coating materials such as
l ecithin, by the maintenance of the req U|red article
s. Jbripanty fﬁ@l wde calciug) tqaEte ﬁ@ﬁ‘?““ﬁ*ﬁ&a’-’ab"ys‘t @0§§%Y16'fe
f;@&& ABMiSm 1duPy1 SAMR: £AABtureb heRbAGh tHeQadRIoPLPRMed, BBlets
ect of the drug, it is 5 desirable to decrease the
erd @ifls, Sisslorage fosm mespy alnsompring brifeing sgentt Sl sepogitions of
' marsﬁmﬁhs@ﬂé Aby A8 REipRYed ddVilfersGA BoPdME[ONRA iSRG BMles
suspendi ng crystalline or__ anorphous drug substance in
a VEpg sk exeinientops frsnse (il sogeag el pe st melscua wight
Th@olygtﬁ}tlgne%flyc@fggmmg ;iR of the drug then depends upon
its rate of ‘dissolution, which, in turn, % depend

upon crlssalid dqsage fawms of fapletsaflpgsse cRsplSs: Pitls gp ﬁ@l@&es can be
abgRpRtd Rlth Sﬁatnﬁ’%'& ahd shellh §ieh aPdeerRRBIIBE SldloiHeAboatiRgsefian

be achi eved he use of absorption delaying agents
sukpPvEKin &}emhwﬁ@ﬁw%ﬂ derpulating @t. ghhey é}aaPthnalbh@n@mrpo und
p r g¥dcepidg E’?ﬁ@ lafd A aleEbASH BB dstiod duddnhf Ekg!y Irélea@é' the actwe

parent er al solid or liquid forns.
suingdicat(s) QPIYp‘HWéf‘rf?fé?tﬁlilyﬂ ipp é@‘{afmﬂﬁgﬁ]e él&?ﬁ&p&}l §1@ct optlonally,

Phys] QIFE mddne) BaABRE 8PnteddiBOtRiPositiSdsWHidhaR HHRRHES
or _nonaqueous sol utions, 15 dispersions, suspensiaons,

or inskde BolpRYIC subpnsTsan Waxesohaklets coniin the emRAURY Tt

| NG@Rh néd- %&ic'pﬁaﬁd&b&ﬁ&ﬁ@' aBeepable Tekégﬁl&t%at%esﬁﬁﬁtﬁé foRthe
Exanpl es of suitabl e aqueous an nonaqueous _carri ers,

di P@@rf@%ure g%fﬁb)@tﬁt@e%ﬁexe@ﬁmé ma¥ be fe FWIWW UGS SHTB PS
POLM&hS carb@aRDYdIRRME Y mate, lads¥ey@ichih SHdGEHaMR kodium

gl ycerol, and the |ike), vegetable oils (such as
ol Plyesphste; pranylphng epd distegraliagsgenisfpraxamplg dpaizgsstarghgrialginic
ol 884 Dinadipdgsi, F Rk SR, Maile SrchNRIRA or acdBla Taaeﬁﬁmcanng

'COlTpOSItI ons can al so contain adjuvants such as

pr agsetsviongrample: IagRgsium SigpRiof prg acigptals ShrtAlpts gpay be
agfktosted M@%@' tBated By @ddn tdcBiqhed td &E@dy&ﬁdiﬂté’ﬁatmn and

compounds, cont ai n 'suspendi ng agents such
et MEphoR Bhe &aagql@sﬁtwl t'atpfc”@ﬁ Hhereby P’ﬁ%ﬂdﬁ aik}salmaéw@ overa

S ofoQgJIQEmﬂnFlorse%lﬂblE erhn?esciefhﬁﬁnatéﬂapsru@@ 59 @il mdfostearate or
| ul ose, al um num netaFy roxj de, bentonite
8

ag&lwcea@}élfst% aYRF LRI Foroulations fog erabise ey glso be presented

S URSHaf WeBitin c@;ﬁu@‘%hé‘rﬁiﬂ’ﬂﬁ%ﬁﬁoﬁﬁ@é’rh&@@wﬁﬁ AiSinBrt 66HA ALER,
be adm ni st ered b% i njection_or_ infusion, either

s ufse gramplso cRlsiym 6T Pli*%“is sAleipBphosphatepr Kaphin, grassef gelatin,
o r cdﬁﬁhésaﬁieﬁe’iﬂhla Yative Sgrddibnt 8 AARRIvibh, walr oP¥n bildnbdibnd) Yor
technigues in_the formof sterjile injectable or
example, peanut oil, liquid paraffin or olive oil.
Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups and elixirs. In addition to the
active compounds, the liquid dosage forms may contain inert diluents commonly used

in the art such as, for example, water or other solvents, solubilizing agents and
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ol eagi nous suspensi on. The conpound nmay be in the form
of a sterile injectable aqueous or ol eagi nous

suspensi ons. These suspensions may be fornul at ed
according 30 to the known art using suitable

di spersing of wetting agents and suspendi ng agents

t hat have been described above. The sterile injectable
preparation my also be a 52 sterile injectable

sol ution or suspension in a non-toxic

parenterally acceEtabIe di luent or solvent for
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ar ﬁeptﬂie@ééth&feﬁ&ﬁﬁz&%nw 0%‘1&&@29109 ngdQ&s gfr ét}%lléng OJKIHOD‘&&R P3rHal

or -m croenul sions which are onpat
t i §uere deriveg fromfatlyacidp Ft@hfa@hmﬂolaw@mob@nyeﬁylene sor itol

St @lohddided or doRlensR6R PRIdEets Qﬁfctﬁy'lénk bibl Qtn P'ﬂ{lﬁlégtgrs Fom fatty

bacterial-retaining Tilter or i ncorporatin

st a¢ifly 4od .arhgmtoég@mi@dep rfmt eﬁempler ysthykene mﬂm@nwmp@leate The
CORRRSs suRIsiM

o o D o e RSP PRl
pr Poi-PEoBYl pchy drosybangoagps ereys Dfase ml,orfnsragm pne or more ﬂavonng
ad Héeﬁ’cssérroﬁé b%ork @\%éﬂgjﬁl sl |s§& as E%Mégtnssac&ﬁ?ﬁ

powders and granul es. suc sol | osage ornB t he
act i ve Qibhiyereasionsayayibe formui@&si byjisugpengding téasqmmn@d inder t |
P& aRER bl HALath F@%%ﬁts ah)! cﬁ’w@ t, 'sQéaﬁa@toﬂ r cS@?}Bﬁﬂ dtllor m%’ ch
as _sodiumcitrate or_dical ci um phosphate and/ or

f | Foinspad oibpuch p¢ bgradpasaifn e oily sysaensisasmaypeniaies memng

S UdeRS for eﬂiﬂﬁ@&%swﬁaﬁm& f)éﬁ!lfﬁﬁ %f‘ce?yfl laicShdl, R %nm% Q%ents such

bi nders such as carboxynet | ul ose,

gefsHhosh setforth Relqy; |a§f§/ﬂ4vemmﬁ¢ets may b adsded axmowa@%paéatable

oral preparation. These compositions may be preserved by the addition of an

antioxidant such as ascorbic acid. Dispersible powders and granules suitable for
preparation of an aqueous suspension by the addition of water provide the active

ingredient in admixture with a dispersing or wetting agent, a suspending agent and
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(c) hunmectants such as glycerol; (d) disintegrating
agents such as agar-agar, calcium carbonate, potato
or tapioca starch, alginic acid, certain silicates and
sodi um car bonate; (e) solution retardi ng agents such
as paraffm (t) absorption accelerators 30 such as
guat ernary ammoni um conpounds; (g) wetting agents such
as cetyl alcohol and glycerol nonostearate; (h):
absorbents such as kaolin and bentonite clay and (i)
53 lubricants such as talc, calciumstearate,
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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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capsul es wherein the active ingredient is mxed with
water or an oil nmedium for exanple, peanut oil

liquid paraffin or olive oil. Liquid dosage forns for
oral adm nistration include pharmaceutically
accept abl e enul si ons, sol utions, suspensions, Syrups
and elixirs. In addition to the 30 active conpounds,
the liquid dosage forns may contain inert diluents
commonly used in the art such as, for exanple, water
or other solvents, solubilizing agents and 54
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5,985,307, 5,972,366, 5,900,252, 5,840,674, 5,759,542 and 5,709,874.
In one embodiment, liposomal suspensions, including tissue-targeted
liposomes, such as tumor-targeted liposomes, may also be suitable as

pharmaceutically acceptable carriers. These may be prepared according to methods
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25 mneral oil such as liquid paraffin. The oily
suspensi ons may contain a thickening agent, for
exanpl e beeswax, hard paraffin or cetyl alcohol

Sweet eni ng agents, such as those set forth bel ow, and
flavoring agents nay be added to provide a pal atabl e
oral preparation. These conpositions nay be preserved
by the addition of an anti oxidant such as ascorbic
acid. Dispersible powders and granul es suitable for 30
preparati on of an aqueous suspension by the addition
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Sustained Release Formulations

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

discase, the circulating levels of the compounds is maintained up to 10”7 M. The levels
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synucl ein/ NAC fibril formation such as Parkinson's
di sease. Conpositions for rectal 25 or vagina
adm nistration are preferably suppositories which can
be prepared by m xing the conpounds provi ded herein
with suitable non-irritating excipients or carriers
such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at roomtenperature
but Iiquid at body tenperature and therefore nelt in
the rectum or inal cavity and rel ease the active
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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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area of the body of the subject to be treated. Mny

such targeting nethods are well known to those of

skill in the art. Al such targeting nethods are

contenpl ated herein 25 for use in the instant

conpositions. For non-limting exanples of targeting

nmet hods, 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,
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another embodiment, 15 to 20 % of the weight of active material. Any conventional
pharmaceutically acceptable plasticizer may be incorporated into the coating,.

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

treatment is characterized by a minimum of drug substance being employed to cure or
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limted to, blister packs, bottles, tubes, inhalers,
punps, bags, vials, containers, syringes, bottles,
and any packaging naterial suitable for a selected
formul ati on and intended node of admi nistration and
treatnment. A wide array of fornulations of the 25
conpounds and conpositions provided herein are
contenplated as are a variety of treatnents for
anyl oi dosi s and synucl ei n di seases. Sustai ned Rel ease
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may be polymers or copolymers. The polymer may be a natural or synthetic polymer.
Natural polymers include polypeptides (e.g., zein), polysaccharides {(e.g., cellulose),
and alginic acid. Representative synthetic polymers include those described, but not
limited to, those described in column 3, lines 33-45 of U.S. Patent No. 5,354,556,
which is incorporated by reference in its entirety. Particularly suitable polymers
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suitable for oral adm nistration, such as, but not
limted to, tablets, capsules, gelcaps, caplets,
powders and the |ike, that are adapted for sustained
rel ease are contenplated herein. In one enbodi nent,

t he sustained release fornul ation contains active 25
conpound such as, but not limted to, mcrocrystalline
cellul ose, nmaltodextrin, ethylcellulose, and
magnesi um st earate. As descri bed above, all known

met hods for encapsul ation which are conpatible wth

pr isiide these dpscribrd bt noe limiectio shosp drserdsd iy elumn 3, line 46-
CORLIGHR halﬁr{%% J1% S irteent NAE 5395 55 Wigch & Glc6RSRtel BY Fasbradcl Alits
i s encapsul ated by coating particles or granules of
thémﬂﬁﬁrnaceutlcal conposi tions provided herein with
varyi ngrRQu§ithédBrss cOhpiliid provigddiilen Y RFRulREd BY

m croencapsul ation. I n one enbodi ment, the sustained

r e PeaRierak aSTHRISTEREID] 6.2 BY ENEBISTYlaR ISg LIS OR IEPLEHHOT ng
Mak@fch@heotd tls\éé’t{s)éh@%no%gbddp AR 9Rd &ﬁm&mﬁb@ﬁ%esllumng ron
to 200 mcrons) that allow the dissolution of

ph&mhediBenti letaaml@@ﬂﬁe@mt%?ﬁr@@@miaf&é agRoYpas Pb‘)lhﬁb]&t?PSl?f? In
hoyy §qu@$&s%ﬁsp@ﬂjsmnnih§ bilsiiire Reldale @f"fecﬁﬁ Hﬁ% in phtt, AREHBEI in
enbodi nent, "t he coat |ngﬂna erial is a food-approved
ad8etebilie of fhe agtivs cprpovad R cRElexation o & decroase B dispalition sxie-
f onangth @ 'a@;ﬁodcﬁ iPtalR il oi1RuesiRk Yhd QuideY WhGein Rl relese
prepared by conpressing the drug with a slowy sol ubl e
poFdhefian agfveicampouad és dgtormigpdy Paptitioging obths aetvaserpoupd gut

cogf tﬁg ol flid h€ Exﬁﬁmﬂ:ﬁﬂgeaq%e&!s #fedufOfly a%e%ﬁﬁo@@@%hmﬁ)ar% oil
to about 300 m crons, di sclosed’in U.S. Patent Nos.

4, yoleplggud hayg e éesss@@%@@n chppierisFsers Wity Sl thagmay be

heﬁé%ﬁ@or%(trdhﬁfs&ﬂzﬁﬂ&j@cubﬁ‘mkﬁﬁé hu©Rd hdt Bhiite$to, fedike, Ofive irE’&us,
particles is in formof_a n1cronatr|x with t

aciize aﬂlﬁ@qdewbwp Q?ﬁ?#séffdrﬁ“9°¥@f8¥lst ributed thr oughout

the pol yRRhiy dets amc& A eI BArts ARSI SddG B RS
t hose deggﬁlbed ﬁ% alLlI?ente ) 9%?0 384, wl?ncﬁw3r

| sPIEEPETRIRagng o idiws /Y qeesfifodmplent Afimg-Seagipg palumric

h auém sBbdufhadubiy %Ir % valbiBbolPlaeRiR). 8UE pATmBY Aidrial it € fn dnh
t he coatlnqlln order to permt sufficient flexibility

t oimplgng,\drigh e be %lﬁ‘tWtﬁB? alaegiexiguipsindy tbarp petdigpitsd to
ar g cﬁ'bg%fs' Qﬁ&ﬂes E&l?eﬂ%,@&n@é fin ?leﬁéIHH tac&fte dspoBnfsd bei zer

varl es epen |ng on th ure of the coating and the
paPPﬁ%ﬂF%#ep?ﬁg@“0|zer used The anpbunt may be

regdi | YevifitloRof e a8ivRly'of 8 dodpbiindseSt i Ng the rel ease
characteristics of the'tablets forned. If the

medi canmdistbiqlegigabacssibeef therompapnd Pievided bereingor o
Pl astupfotsAliibitcts meuﬁi@*s%@sésse?taafyﬁﬁ& frolet (ABF ﬁ@dl@ tﬁJeQO

a function of the thickness o coati ng

s uBiabeigs ARP fibwils avrt Rarlgnsop|s disease NAG ﬁ'a%lﬁaW%Fsaésfsseti Fné
Sugdianiesk hELBRAS of the compounds to cause a disassembly/disruption of pre-

formed amyloid fibrils of Alzheimer’s disease (i.c. consisting of AP 1-42 fibrils),
TAPP fibrils and Parkinson’s disease NAC fibrils. In one study, Thioftavin 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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20 capacity of the coating dimnishes. Thus, the

t hi ckness of the coating may be increased slightly to
make up for an increase in the anmount of plasticizer.
Generally, the plasticizer in such an enbodi nent wl |
be present in an anount of about 15 to 30 % of the
sustai ned rel ease material in the coating, in one
enbodi ment 20 to 25 % and the amount of coating wll
be from10 to 25% of the weight of the active

material, and in 25 another enbodinent, 15 to 20 % of

t h@rnartigntl ipthe appwn of fbrleprwnt Thinlyigkss ihedlvpresiease, the greater

PhakduRcRHt dr&lils prabdt evika bl £ b %&észc b3 804- f‘i@}’l@@ Levme 111,
|ncorporated info the coatln he conpounds provid ed

hef&pRinSan2B-F1k ﬁ%ﬂ%ﬁ’@ﬂﬂldsf"é JsEm §?¢héweéf‘n€/1és 199 relhe

r elg@ag@iod OF ABH 33, 1698h infk noabiatR B84 Wae l:cﬁﬁ%ﬁed by a study
phar maceut i cal roducts have a conmon of

i P elineghess §F PREPAGE @dé?VeSteﬁablota@amethe@ by t hei r
non- susthdeshgs QHViRdiRA4sES- the’ﬂé%ﬂltﬁ 68 diVen thdd CoriiRn@lo 2BE:

0] tlnall desi gned sust ai ned release preparation in
p (V prep

e dmgiend » IARP @iy e NAG fhails) bipding fa Genea sdoras

dr Ygantiabs mmseassa@ A01-298bRN 94 PP FibRHIr N AT fibIQ akdBd " Ol
the condition, Advanta es of sustained release

f oCcPRIPIR e Waybq’fqécfpr&j@ys and thenvaepesiltesed thipughya 2 pehe

CORES TThd SRbunidf ﬁ[{ﬁﬂh@ﬁlq‘llg QKPP itk squ‘ﬁ@ FrilsFGindd in the filter
i ncreased patient conpliance. In addition, sustained

r e Manthen aeniaied dollowingsiginingof hekiter with Conga red tAfter pppsepriate
of waset ofelle Mifeh 'aﬁﬂloWenQé &¥ehe ChYRH Rl Blok S tHe FilteSiH Bb }f'i‘t%ence

bl ood I'evel s of conposition, and thus can affect

t haf e tesrsompenddeompagd tthe Songo red paining of e seplojdaratgindn

fo Emb@hemaqés@&raﬁo@n&)%% ii@lGe SR (67 ESnp Rmd 8 hﬁlhﬁ thY
rel ease an anount of tHe ther apeutl C conposi tion t

pr Sivprisk/alisy Bigameuntohazereated aryl congaphiiseh i-62 Byrile dAPP ﬁbrds
or ggNaLlgssnd continual ly rel ease of other anounts of
conpositions to maintain this |evel of therapeutic

ef Fect evabinationthexaped period of 10 tine. In order to
Mai Nt ai 1y ahdths £BHELRM thh @&ﬁﬁouh& rﬁeﬂr%e Q@lq}ﬁ!stér&ﬁn combination, or

therapeutic composition must be rel eased fromthe
d Feagatially withpanogher therapquiie pgop). | Suck eth¢rakesapentéc agents include those

CQEBRS kdr tONmPR! AGvenfiGl, 8PS RHAHENE ¥F Bl PmbloRNbE :n@ylmdosm and

body.  The sustained rel ease of an active ingredient

retyusleinsdiseates o Saeh Bgrapeais aasats inchdedut are netdimited sgygprepezil
P HydloSHB e Hic6pt

phyS|oIog|caI ?%)condltlons or conpounds. “Preparations
f Grlapamine fudrpbomidedRemiybray be suitably formulated to

gigle  oaBhbd drede s1heesiRpdinal Hifa &Hﬂoyiao&sonpou nd. In

one enbodi ment, the conpounds are “formnul ated as

cont r Hielceppowds aecompoitians prswvided herein pre uselikia methodeefes
t hgéaufie, ge&ehitimdbr avhelioration of one or more symptoms of amyloid diseases

or disorders, including but not limited to diseases associated with the formation,
deposition, accumulation, or persistence of amyloid fibrils diseases associated with the
formation, deposition, accumulation, or persistence of amyloid fibrils. In one
embodiment, the fibrils of an amyloid protein are selected from the group of A
amyloid, AA amyloid, AL amyloid, IAPP amyloid, PrP amyloid, op-microglobulin

63

, BilAY BRthe ta!f@ét@(Exelgﬁ), QAEHI?J hydrochloride (Cognex) and



10

15

20

25

30

fornmulated in liquid form The sustained rel ease
powder conprises particles 20 containing an active

i ngredi ent and optionally, an excipient with at | east
one non-toxic polymer. The powder can be di spersed or
suspended in a liquid vehicle and will nmaintainits
sustai ned rel ease characteristics for a useful period
of time. These dispersions or suspensions have both
chem cal stability and stability in terns of 25

di ssolution rate. The powder nmay contain an 1 pi ent
corpyiost Hepsthysippsealbunp paprogaliiopia. &gertpingm odiments, the
| NgBhY Qk@n anRSI T BRI are AFREH HRAHITAPP EmbloRd @gEdmbl e.
The ynmers ~may be polynmers_ or copol ners. The
poIeVE%dr‘mﬁ"é%tt éoﬁlp?félfiﬂiméll copposiinns providgd %%?19 Aigpuscd for
Nattﬂéitﬁ:l%ntﬁ&l:%ﬁﬁérﬁ ot d’h‘iéhblﬁﬁmp@ﬂ oYl@ prhb@ @ﬁnﬁt@ml of digk@deMincluding,
pol ysaccha | ul ose) %lnlc aci d.

Re BRiawEmigd él@y éfhseasiyé?rwsgﬂdrwe? a‘a%le Hguglistica,

des@lltiphedsted dirofh9! m@l@sﬂ)d bodYy & olifdsis,iHRRARar( @&@erlbl@ﬂoﬂrlﬁhge
colum 3, lines 33-45 of U S’ Patent No. 354 5?
whivith apyloidesis plile Ruich tipg. NWigman-Rigk disgase W%Céﬁfeb% -poyloid

Pakidisdathd! deynefiti ds8diadRAICIRICE bakl dégdsdratihn, hbQAEHoidosis of
descrlbed but not limted to those de%crlbed i.n

c oA digbetps, the amyloidogis ghshronic inflgamatiogs the arayloidasissf;  No

5, 3hflzmadéy s iFaRiliabMeNERhRah RERE thYantyddi@dsRE ﬁlultiiﬂel rﬁﬁzloma
entirety, The sustained rel ease, coppositjon

he st Brorbysprasitso forammsiowlgsi efrthe grigp.dicaies il kb scese,

ad (eRinSnh Xth@Bler @n&ome,h&rd B&ﬁ;ﬁmmyaﬁddsmass@&mmw@ Barpal
|nplants f or subcut aneous tISSUQS and yarlo

bo
c avinpslsxndserpe, sondlp sudiagamyleidosis, Egniligl gmygloudotie, %&P’E‘PB??P%

| Nk PRSI S bidbsid d&k&faftdd%& A& rihOfuMerA I Berifh AfbagiRidhits Qhe
oi | suspens] ons. an aqueous suspenS|on t he

s uSEAsTPeRE fi‘”épf‘é‘é@'es @?eﬁwf Pg 298y, in part, a
r ed uct i Qo providsPArt Biethbdis/to Ahitit R paz%ﬂtmyﬁ&mwmd: ﬂlbﬂD n

npl exation or a decrease in dissolutl Y@; fﬁ
o TmaRoto B M oR RENOPEHS e NG SOTFONG: aiancthods
S Otd HalifMiSsassWiaBly Cdidubtog, arneloeaﬁ@égregﬂtoa oPhrefimacd ve
conpound i S detern1ned lpﬁ:\{rtltlomng of the active

coPUERE Nt 11 and fesygpeleivNAC- ety s dERRiSiqueous

medi Um 1n Getkain @RBddiRenGOMND anﬂil%m\&thb@sbs &s@mRldinopStRikiddated,
and have the desired partltlon c aracterl tics are

s uPTeRTHed or whpse symplomyaLe apeliorpfed by ths FompAupdaARE Eofppgsitions

i np@efdecpﬁbrélﬂ filchid€ bubité nét rhemte@fo dlseﬂ@eg @dodifled WillS@AERormation,
ol1ve, arachis 15 mai ze, al pond %gea cottonseed

anBePositiens Accymplation, gy @qﬁ%li}ev&%%%%anf Isnipstudipg ysynuclein
dekibMer b chitah etBqihdnts, SUsH BleBRS iNcRUSPERINEMS diseRR] fadiE Bl

of _tine rangin fromdays to years is to | | an
dr Bﬂkﬂ@&rﬁ g %L E d%ease theyLewy body variant omlﬁneuner $

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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devi ce subcutaneously or in various body cavities. The
pol ynmer material used in an inplant, which nust be

bi oconpati bl e and nontoxic, include but are not
limted to 20 hydrogels, silicones, polyethylenes,

et hyl ene-vinyl acetate copol yners, or biodegradabl e
pol yners. E. Evaluation of the activity of the
conmpounds The bi ol ogi cal activity of the conpounds
provi ded herein as disruptors/inhibitors of

Al zheiner's di sease (3-anyloid protein (AD) fibrils,
tyﬂ@Q§WP§§ di abetes LAPP fibrils and Parkinson's

di SRasEAI richddidl IS odd@Sre@Ssessed by determ ning the
efficac the conpounds to cause a

di sasse F%Weéﬂsﬂe{?&lﬁ“&?fl Reforgpsg and spisgrogahpy SRty pYapPrfia at
of (AlZRgidR téssdlmmcs gelge 2@9-%0 Ssh - 63fmnj“(v§s aseélr%r silica

fibrils), APP fibrils &nd Parkinson's di séase

i tgeliflagh chromatpgesply. THG wayprrtsKloaiaising Merdk] bep}@s%fm}n IWa@Igel
U S %@ gsﬂ@vﬁﬁﬂ‘s&%&ﬁ%ﬁ f ﬂ%fn b%r ﬁzﬁgxﬁ#’%@%ﬁiﬁ solfdsl (2%

30 negative co

Th |V@¥ll gl nHROa i QI'Q{f’élélhﬁiltwl Mass speqtiapyere re&‘prda‘iiry!l aiKdatos
anq4.8h ﬁlsmuﬂéiit MR B e?t Ao &99&%&1@@9@50@%@@6&%‘%

at 485 nmthat is direct ortional
amsuhi 2% 75iNHY fos g @s‘éman H‘K—EJ 5@&97VKR6300 spectrometers.

£l A
or CRERRARRER art Ba PR SPhEon il 8 SoATRYREarf] cd BRI Gy peat
LeviH{ds at|7l25 anPCR@i ot 73d) ppnRodOA:HCO,at 299 3nd KOR)E1Qat 30.5
I'n 1995). The

di i’?’ﬂp{ CH{BD f%ﬁﬁfnélgb e%/)élhg?%p%n's nononeric form was
coHHDGmdwyna study 5 involving the use of SDS-PAGE

and V\és'#] %ﬁi?&{l ;I/in,% éaﬁ‘a é:l.;':\f}):gts con.L) eh '(1? a %Qqu 7 ﬁglg%)si?@sfeﬂg

assay t en
ampOipwingg AdTontrdlRerf dnkdrai 2487 UIVARRctqrbDnttcﬂled |by KI@ga software

o S et B D%k PP 8R0sB8el 3B0 g A ey fhdisd
an¥V éectorcompnled 8y Miblermium sefbedre dringathdd Id yrsplanderehen
o G54 b LR R8I BT by R omel 8B 3

r eCaB heh,i 240 Heb fim) wath a gzuasi dohem Fhamimenat Sei:uhqt(l‘ruavd ng

st aj f ot r 0
apgérrgipdlé? a@talhﬁgs f?ln g(% I’lnﬁosg%} cr:oqﬁimn t{e% at 30 C S?mples
t h& @bhyeremealysediusing e mdbile phask flew rate df hd qmt/asm,nm&i U¥f

th ?gmghmd (conpared to the Congo red staining
8?1;%]%‘%{139 old protein in the absence of the test

) ndi cative of the test conpound's
ablﬁ@?%‘}% o&@?%l m ni sh/alter the anount of aggregated
anBolgem GopHr® contdiping 042%fTHN i | s, | APP fibrils or NAC
fibril SMethod 1

Time (minutes) solvent A solvent B
0 11 89
20 11 89
30 100 0
31 11 89
40 11 89
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F. Conbi nation therapy |In another enbodi nent, the
conpounds nmay be adm nistered in conbination, or
sequentially, with another therapeutic agent. Such

ot her therapeutic agents include those 20 known for
treatnment, prevention, or anelioration of one or nore
synpt ons of anyl oidosis and synuclein diseases . Such
t herapeutic agents include, but are not limted to,
donepezil hydrochloride (Aracept), rivastigm ne
tartrate (Exelon), tacrine hydrochloride (Cognex) and
gal antam ne hydrobrom de (Rem nyl). G Methods of use

of the gPIORAGA 2aRA CeRPRRAE DCANS1-BY thihgnarpesingls and
conpositions provided herein are useful 1n nmethods of

t r eat mertS Mphed 2 ASHHICS BEngHEl lEr Wil Dt XoEbf TS
Sy it ARSinRfis S 0hslu@ T8E80Bile fhascdhdiied €A Sacetorigtisi Gt g
but not limted to di seases associated with the

f 0 Ot Trk> and B distisdgpnter B AP T AorALl 9pS ish wriedhce
of employ&d Larhdidit bhuBorfir B 208 %o FBE OFdoARA.W th the
formation, deposition, accunul ation, or persistence of
anyloid fibrils. In one 30 Extfedent, the fibrils of
an S?ﬂi_li SN &3%%9&&1@6&1@@%@&.&?@&&9 8cifl BALdIhRfroXy2nilide (DC-
a oid, AA anyloid, AL anyloid, |APP anyloid, PrP
a%?ﬂi‘%ﬂ,; algo refeided tn WREPIST-68) anyl oid, transthyretin,
preal bumi n, and procalcitonin. In certain enbodi nents,
the fibrils of an anmyloid protein are Ap3 anyl oid and

| APP anyl oi I rtgj.,n _enpodo t he conmpouynds
and conmposydi on ovi ded herei n at+ edoMer

treatnent, prevention, or anelif8ratiem of one or nore
synptons of diseases including, 5 but not limted to
Al zhei ner' s di sease, Down's syndrone, denentia
pugilisticap F 0 system atrophy, ®ncl@sig 0Sody
myasit osis, Jheredi tary cerebral hemy r ha ‘

anyl oi s off the ch type, N gne cdk di seafe

type Ch.cerebral O anyloid angigpathy, denentia
asdBliated with cortical basal %Pegener ation, the

anyl oi dosis of type 2 diabetes, the anyl oi dosis of
chronic inflammation, thg anyl oidosis of 10 naligpancy,,

. & .
and Fam lial MHitg eaz Fever, the anyl oi §osi @
mul tegasH.myel ome. _and B-gel | _dyseeasH oM
: h f .3 N
anyl oi dosi prion diseases, Creu | dt kJakob
di seasg,q St mann- St r aussl er syndr ) ru,
scrapi e, the anyl oi dosis associated wth carpal
tunnel syndrome, senile cardiac anyloidosis, famli al

any| oi 4R fioR Q¥ #@ ahirylanfiCheliRRive BY 1he LR\ IT-0051 was

associ ated w t h eng_ocr Ine tunors. In certain
enprsdidavhbisinitiehformaiogiof g keewmd-aitint4znethewybengoigiagid den
O fdhr¥iifonof tHe AHBUESE 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-0051-31;
also referred to as DC-0051-CB)).
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Al so provided are nethods to inhibit or prevent
a-synuclein/NAC fibril formation, nethods to inhibit
or prevent a-synuclein/NAC fibril growh, and methods
to cause di sassenbly, disruption, and/or

di saggregati on of prefornmed a- synuclein/NAC fibrils
and a-synucl ei n/ NAC- associ ated protein deposits. 20 In
certain enbodi nents, the synuclein diseases or
synucl ei nopat hi es treated, prevented or whose
synptonms_are aneliorated by t he conpounds and

conposi &7 dri¥itrogt-gipthexgbenzeigiagidi ncl ude, but are not

| i m t edtd @ sidp&GidR 6Fp-ARNOKIRLES idefc ddRGdridR r(zmm) QG°C was
deposi tion, accunulatjon, or persistence of synuclein

f i BAdedglropwise|cons mEicay(h I Ehgwesyliapclaagsolytiqn was eligwed to

enbed: RERBLS tenﬁ)'éx%ﬁnéj kRf %6&3 for BE lrb&ﬁl?e PefdihR&ROwSs poured onto
di sease, fa 25 Parkinson's di sease, Lewy body

di 44300 mb n@i th'éw;ltﬂo@aé/ faped Blteredytt, Mea mepliod rwx%l more ice cold

di 3@@5&, gi a@t@géw@gyw bodies, multiple system
at r oph and t he ParKki nsoni sm denentla conpl ex of

Qu CPoGit-#o(Idbil P i2He) 87§ (EXa Al les SHF)e7é|1\£bH By
wagHef andld. usBHagi on only and are not considered a
limtation of the subj ect matter, nmany apparent

vari at i Bhd-Njtro-Gmethonghenapis apid3si-meghylgneignyamdlidesr t i ng
from t hg sSPLdsioh 005 nﬁﬁm&e&hgrb@&fm Bt (EXpMBlkishyl €R884A10

Experi mental Procedures All "sol vents were dlstllled
be ) washsaeddt aeting fer one heyy cEhesglvenss werp remoypdingesusro give the

tegpe ElﬁBﬁHeeaé a Whitd %11a5wh15@€v§§ﬁ'e§b§olv€@mgﬁ} d@ﬂoro%@@.laﬂeo(qo ml)

mesh m was used for silica el

chﬁre%w@% dmt@r%@dc%mp@mlewtoxw (1\/5)rlék
DCaic%idnieﬁfahé @%W%sa@h&%omsﬁﬁéma‘mé Sibs Mﬁ%ﬁ%bﬂns ed

and t hen dipping in a vanillin

S oI o haaey fen Forerdleresouian (B Tabynd Bydepehioric acid (1

he g, isb ehl) MasPandiRBCHE@pines ﬁitefr&f&ff SRy ARePwif] RhBSto gNE-380
i nstrunent. NMWR spectra, at were recorded at 500

or DHYEH-WEROFHEnzolq acw“m@YEﬂeﬁ@ﬁymdﬂf@ﬂz%@/eh Vari an
| N@M@Q(@g)z\é&?ﬁ@%%@%t Nenes of #q, 405 gl a thlcfdt $2,

scale reférenced to

are %nven In g
soPflen? -6p 6blsd, JIGHzLY 62t (1 H, 257 8He), CBE B Hadd, 72, éﬂﬁpﬁﬁéﬁ B,

( ) 1 CO at 30.5 ppmor CH3OD at
C&Qﬁﬁg@is @H éaﬁ@ﬂ?ﬁ gﬁ)r%? HPLC condi ti ons The

anal yt i ©ab- M@e@qtﬁnm?o-é@nﬁhwbwew agidd-ers 717
auhRaR ek &oxyaniifle500 punp and controller, and a 2487

UV det'ect or controlled by Cnega sof t war e
A suspension of 3-Nitro-4- methoxy enzoic acid 3,4-methylenedioxyanilide

(0.44 g) in methanol (20 ml) with formic acid (1 ml) was stirred under hydrogen
with palladium hydroxide on carbon (10%, 200 mg) for 5 hours. The mixture was
filtered through cotton wool and the solvents removed In vacuo. Purification by
column chromatography over silica gel eluting with 20 to 100% ethyl acetate in
dichloromethane gave the pure amine (270 mg, 68%). This was immediately
dissolved in pyridine (5 ml) and methanesulfonyl chloride (0.2 ml) added dropwise,
then the mixture left at room temperature overnight. Hydrochloric acid {1 M, 100
ml) and ethyl acetate (100 ml) were added, then the organic layer dried and
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for nmethod 2, and a Waters 717 autosanpler, 600 punp
and controller, and a 490 UV detector controlled by
M1l enniumsoftware for nethod 1. Sanples were

anal ysed by using an RP- 18 sem -preparative colum
(Phenonenex Prodigy 5 mm C18 100A, 250 x 4.6 mm) wth
a guard col um (Phononenex SecurityGuard 20 cartridge
containing a C18 ODS 4 x 3 mm 5 mmcolum) fitted at
30C. Sanples (5 nmL) were anal ysed usi ng a nobile
haseflowrate of 5.0 mb/mn, with U/ detecfion at

p
28@V#DORAteddp Viren fo give thepewgéwecﬁwstéhsatlméom rpipgigane

0. Lavb 3T5€£har?e§ulf¥ﬁ%llﬁﬂﬂlo]4 Elbl%@%/b@ﬁ’zoﬁgcm nﬁthzle%hé/(ﬁcﬁﬁyaﬁhde as
11 89 11 11 89 65 HPLC Met hod

SrhitesREals ke nRs4dty 1- Bl thr ough DC- 0051-B4) The
WetlmﬁiMﬂ (@Bﬁidd)tﬂ@%wbemﬁ), @b& (@q{ larfmwz_/)t |792(11H bs, NH),

di mensi o

Théf %bﬁb g4, 68a§%2)1 ?\é-’r Gc%di éABIZ)aEé% @nHtfldi {é Wzt)h? 33} H, 4,7
0. @b, Elﬁé\(l ﬁn@l J(sﬁk) g 1St(2ﬂ1| :#ds, Mfa(taﬁr 3%&!@1 103 Y.TFA. Al

runs with enpl o ient elution from
10%t o @b@*Mfthg'eﬂsvlé?ﬂylwmgéawrwkewmw’ﬁ,@

3- Gﬁigh?d“x%mlﬁ@md@mm) deehy J5iP E&ni&i §avaChith. 1929, 48, 1112-
hydr oxyani [ i de (DC-~ 0051- also referred to as

051CB) 10 NO2 /-\ O\/EOHOC]\/E HO O NI
To a stirred suspension of 3-methanesulfonylamino-4-methoxybenzoic acid

3,4-methylenedioxyanilide (100 mg) in dry CH,CI; (20 mL) under nitrogen, was
added boron tribromide (0.2 ml) then stirring continued for a further 20 hours.
Methanol (50 ml-) was added carefully, then the solvent evaporated in vacuo to a
volume of 1 ml, this was repeated 2 more times. Purification by crystallisation from
methanol gave 3-methanesulfanylamino-4-hydroxybenzoic acid-3,4-
dihydroxyanilide (DC0051-A1) (45 mg, 47%) as pale brown crystals.

H NMR ((CD5),CO) 9.68 (1 H, bs, NH), 927 (1 H, bs, NH), 8.03 ('H, d, J 2Hz), 8.02
(1 H, bs, OH), 7.91 (1 H, bs, OH), 7.76 (1 H, dd, J 2, 8Hz), 7.75 (1 H, bs, OH), 7.49
(18H,d,J2Hz), 7.10 (1 H, dd, J 2, 8Hz), 7.09 (1 H, d, J 8Hz), 6.79% (1 H, d, ] 8Hz)
and 3.05 (3H, s). |

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

Hplc (method 1) 21.1 min.
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HO Formation of the methanesul fonyl am ne derivative
of the am de DC-0051 was 15 carried out by initial
formati on of the known 3-nitro-4-nethoxybenzoic acid,
then formation of the anilide of with

3, 4- met hyl enedi oxyani |l i ne whi ch gave 3-nitro-4-

nmet hoxy-am de. Catal ytic reduction followed by

i mredi ate nesyl ati on gave the nesylam ne which was
demet hyl at ed sinply by redétammeith borontri broni de

t d
2 ot AR BRI E ot B A ORGP
as (DEDOISSE; alsy yeferged !Q)asgl(F\IN‘-’rld)H)- met boxybenzm c acid.

To a suspension of p-anisic acid in acetic
anhydy i de ét.’f‘em ) at 053 was Md/t POPW se conc.
nitri An Qar—sol uti on was
al | otmd t'o corre to r nperature then stood for

30 mnutes. The mxtufe vvas poured onto 5 ice (100 m)
and the white solid forned filtered off, then washed

with nore bce water to give tghe ct (2.8 g,
72%e0 CO_8. 44u ,@g 7 8.29 (1
H dd,JJ 2, BHz), 7.51 (1 H, d 8ifz) and 4.11 (3H,
S) . H “Ni tr o- 4- net hoxyhenaaic~aci d

3, 4- et hyl enedi oxyani |l i de. 10 A suspension of

3-ni tro-4-methoxybenzoic acid (1.4,9) in thionyl

chloride (10 m) was heat“d/gi;gé | ux for one hour.
ehove vto give the acid

chloride as a white ;» d, Which was redissolved in
dry dichl oromet HERE"' 20" ni1) and a mixture of

Fy” di NEorfabtioR bf the Aflide J5 PndRSHULERBEAR ¥ £ (1 9)

n
methylenedioxyaniline gave 3-nifro4-methoxy-amide. Reduction by catalytic

hydrogenation followed by immediate mesylation gave the mesylamine. This was
demethylated by reaction with borontribromide to give 3-Hydroxy-4-
methanesulfonylamino-N-(3,4-dihydroxyphenyl)benzamide (DC-0051-S8; also referred to
as DC0051-BD).

A) 3-Methoxy-4-nitro-N-(3,4-methylenedioxyphenylbenzamide

A suspension of 3-methoxy-4-nitrobenzoic acid (0.5 g) in thionyl chloride (10 ml)
was heated at reflux for one hour. The solvents were removed in vacuo to give the acid
chloride as a white solid. The acid chloride was dissolved in dry dichloromethane (10 ml)
and a mixture of pyridine (0.5 ml) and 3,4-methylenedioxyaniline (0.4 g) in
dichloromethane (5 ml) was added dropwise. The mixture was left at room temperature for
24 hours, then dichloromethane (50 ml) and hydrochloric acid (I 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 ((CD5),CO) 9.79 (1 H, bs, NH), 8.03 (1 H, d, ] 8Hz), 7.98 (1 H, d, ] 2Hz), 7.78
(1K,4dd,J2, 8Hz), 7.63 (1 H, d, ] 2Hz), 7.32 (1 H, dd, ] 2, SHz), 6.93 (1 H, d, ] SHz), 6.11
(?H, s). and 4.17 (3H, s).
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di chl oronet hane (5 m ) was added dropw se. The m xture
was left at room 15 tenperature for 24 hours, then
nore di chl oronet hane (50 nil) and hydrochloric acid (1
M 50 nml) added and the precipitate filtered off and
washed with water to give 3- nitro-4-nmethoxybenzoic
acid 3,4-nethyl enedi oxyanilide (1.72 g, 729 . 'H NWR
((CD3)2CO 9.79 (1 H bs, NH), 8.58 (1H d, J 2Hz),
8.41 (1 H dd, J 2, 8Hz), 7.63 (1 H d, J 2Hz), 7.62
(1 H d, J8Hz), 7.35 (1 H dd, J 2, 8Hz), 6.96 (1 H,
20 d, JBBMethvéyﬂle@Hesqunyanth@H 3H, s). O

3- ERfRRERMyhRAY) Rl ARias. met hoxybenzoi ¢ acid 3, 4-

met hyl"enedi oxyani | i de. A suspensi on

f
3 Ni t r oA suspesihoiRdethary @it -G 4—meﬂ1y1ened10xyphenyl)benzanude (100
ﬂ]gﬁrﬁtnmﬂaﬁd] ERDVR @ﬁﬂeﬁ%der fdrdbén Gith faladiBl HARBLN (184, 50

with formc acid (1 was stlrred under hydr ogen
ZSHW)th“HH)IU{Sadl um hydr oxi de on carbon (10% 200 nm)
f OFrndsoRRME Rere feitBvdintadiccio WRS a biotvh 818 Grhl RIS Giolvedlin

wool and the solvents renpved I n vacuo. Purification
by pyr&melﬁ%ml? apdealedg 0% yenguathanespifquylchigade R mlivag a%e@a e

20 pfiRurd Q99 ah)bb f&%%ﬁfeﬁsd xﬁmuté’d tﬁéﬁ'b%g&?&rbﬁﬁ%nﬂaaﬁretf&q h.
pure am ne Mn‘g(?rﬁbl . his was i medi at el

di $¥e Mﬂw éwhaawqﬁ%@m%%dgpdﬁ i5h gpanic layer
C h's i@ ailt ahd HaporRLOR Jactls %@Ve%ﬁﬁma@ct bERovid W TPerfdstRn

Ieft at room tenperature overni drochloric acid

(1 bmolwhrqlﬁasoglam oerisilipa gekeluting éﬂtb ileldorﬁmyth%é iRyl

- theRuatdte- 1@6%}'%&%/@3 M%ﬁﬂ&gr ﬁl&tﬁﬁeﬁﬁﬁny%u%\@por ated in
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vacuo to give the cru roduct. "Crystallisation from
di Ehferetieradignphenyhbeazamide (65 me, 55%) as a white solid.

3- mmrt@& e yb@@pﬂgs ﬁny%tlh(embﬁm ¢7mmﬁd,m%) 772 (1
3, nmet hyl enedl oxyani t§/st al g rr%
47%d¢1¥48ﬁm’f€‘t(¢ﬂ%%§@€¥) @6%(2 rg,g,mszgz N, dd.g 208H2), pIL (L

0 . - 7.87 (1 H, dd, J 2,
H]d,%‘kﬁl}s)gs@@ﬁ §140'7*S3Pg§ &\&‘hﬁng_’sel H ((jd J 2, 8Hz),

7 21 ( 108~ Hadrosﬂ*mﬂaaneselfwlmnw-(%w-dwmhewl)l'@n{ﬂmlﬂ
s), 4. 163&0?,!5![ Sg,) and 3.16 (3H, s). D)
3- Met hanesul f onyl am no- 4- hydr oxybenzoic acid _3, 4

di hydr o%asfimred suwerspoobyeteyy-4-matbancsplfoqylming- . Rec.
U1 ¥ 1@&&%& ﬁbeﬂ&ml&le%%ﬂ 63 in dRPCHLLA2Ghl) ifidRFhitrogen, was

sus enS| on 'of nmet hanesul fonyl am no-4- mét hoxybenzoi ¢

od bpron. iy} rﬁsdr Orfed) G/ diFing consingerl ey afigther 24 hegrs, Mstitapgl 650
919%)9 add%feﬁ@l‘ty L he AR olviR SvapRSlEEifl vRAS 81 vbEnB b Biis was

then stirring continued for a further 20
h ofspeated 2 more times. Purification by column chromatography over silica gel eluting with

chloroform containing methanol (10-20%) gave 3-Hydroxy-4-methanesulfonylamino-N-
(3.4-dihydroxyphenyl)benzamide (DC51-DB) (65 mg, 34%) as pale brown crystals.

'H NMR (CDs0D) 7.45 (*H,d, ] 8Hz), 7.40 (1 H, d, ] 2Hz), 7.36 (1 H, dd, J 2, 8Hz), 7.20
('H, d, ] 2Hz), 6.88 (1 H, dd, J 2, 8Hz), 6.73 (1 H, d, J 8Hz) and 2,98 (3H, s).

M/z 337 (M -H)’, 100%)

Hplc (method 1) 29.2 min.
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Met hanol (50 ml-) was added carefully, then the

sol vent evaporated in vacuo to a volune of 1 m, this
was repeated 2 nore tines. Purification by
crystallisation from 15 net hanol gave

3- et hanesul f anyl am no- 4- hydr oxybenzoi ¢ aci d- 3, 4-

di hydroxyani |l i de (DO0051-Al) (45 ng, 47% as pale
brown crystals. H NVR ((CD3)2CO 9.68 (1 H, bs, NH),
927 (1 H, bs, NH), 8.03 (1H, d, J 2Hz), 8.02 (1 H,

bs, OH), 7.91 (1 H, bs, , 7.76 (1 H, dd, J 2, 8Hz),

7.75 (1 H bs, OH), 7.49 Exampley J 2Hz), 7.10 (1 H,
ddN- J
8HZN (13 %gthgﬁ&)llfonédMné -4 hi'}drtﬁmli’engglé 4:-d|§ﬁ((¥r%x3’(l§hli%z’6%}§e

Hpl (’%%r%alsarefﬂeqwrﬁs C-0654-81) 68 Exanpl e 2

3- Hydr oxye 4- met hanesulehonyl am no- N- ( 3pv- di hydr oxypheny

) be ide, (DOO -S8é al so ref ed to as
DC- 09514 D8). o~ B0 —="Me "5°M o2 HO Qq

QZN,H Q M0 / HX O MO H H2N My2SHN O 'a OH HON
\ OH1 H MO2SHN'5 Formation of the anilide of

3- rrethox -4-ni trobenzoic acid vvlth 3, 4-

i oxyam i ne gave 3¥ - 4- mat hoxy- ami de.

9 30§_ﬁﬂe NHS0zMe
OH

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

methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro
group then gave the required aniline to condense with 3,4-methylenedioxybenzoy!
chloride fo give the anilide. Removal of the methoxy and methylene dioxy groups
with borontribromide then gave N-(3-methanesulfonylamino-4-hydroxyphenyl)-
3,4-dihydroxybenzamide (DC0051-86; also referred to as DC0051-AE).

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

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

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

B) 2-Methoxy-5-amino-methanesulfonylaminobenzene

A solution of 2-Methoxy-5-nitro-methanesulfonylaminobenzene (1 g) in methanol
(20 ml) containing palladium on carbon (10%, 100 mg) was stirred at room temperature
under hydrogen for 48 h. The mixture was filtered through celite then evaporated to give 2-
methoxy-5-aminomethanesul fonylaminobenzene as a brown gum, This was used without

purification in the following reaction.

g} !
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hydr ogenati on foll owed by i mredi ate nesyl ati on gave
the nmesylam ne. This was denethyl ated by reaction
with borontribrom de to give 3-Hydroxy--

met hanesul f onyl am no- N- ( 3, 4- di hydr oxyphenyl ) benzanmni de
(DC-0051-S8; also referred to 10 as DO0051-BD). A)

3- Met hoxy-4-nitro-N-(3, 4-net hyl enedi oxyphenyl ) benzam d
e A suspension of 3-methoxy-4-nitrobenzoic acid (0.5
g) in thionyl chloride (10 mM) was heated at reflux
for one hour. The solvents were renoved in vacuo to

gi ve th® Ne@upethanesgifonylamino-fmgorpheryldd The aci d

¢ hliilyilfedifSgpdizafabyved in dry d|chloronethane (10 m)
15 and a m xture of egrldlne 2 and = . .
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me CHgIdenkg PBWE; Fasis 3t B‘é’ﬁkt(afﬁi’%-‘r? fyr 2hoyts, thengpuredgnto ipg (50 g)

NV Ky el stfe@did @M 90d 1411% bhd tﬁ&p;ed_l)ﬂ'&te fiffer@iBfahd Washél wich water to
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gum ThE & SEPGUDIE OEN&&e%&Sqlfﬁnylwq*&mﬁ%mvehesy neE
anehe@ORhA-x b@nzgﬁldm mdFth BAESUl, (o) ukab nar o?éiﬁwﬁaﬂtd&ed

was, ad the mxture mas kept at 0C

m
f uberen mk@rq*ﬁe.ﬁf?ﬁ wh thep gisring cgntighed forfusthspsfl houss gl (39 iy s
1 Bdded Qréﬂ&ﬁyethéhﬁﬁjé' L&t @\Vab&atﬁ&hq'acﬂlg & a¥olhumb oM mﬁﬂﬂ; was repeated

di chl or onet hane were added, the organlc Iayer
s e p &g tangs. Pypiticatipn by golapmshsenaatogspphnovgritlics 24l slu@g\r@tht he
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Hplc (method 1) 22.1 min, .
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15 H dd, J 2, 8Hz), 7.64 (1 H d, J 8Hz), 7.62 (1 H
d, J 2Hz), 7.26 (1 H, dd, J 2, 8Hz), 6.91 (1 H, d, J
8Hz), 6.09 (2H, s), 4.07 (3H, s) and 3.16 (3H, s). O
3- Hydr oxy- 4- met hanesul f onyl am no- N- ( 3, 4- di hydr oxypheny
') benzam de (DO0051-S8). To a stirred suspension of
3- Met hoxy- 4- met hanesul f onyl am no-N- (3,4 20

nmet hyl enedi oxyphenyl ) benzam de (200 ng) in dry CH2Cl12
(20 m) under nitrogen, was added boron tribrom de
(0.3 M) then stirring continued for a further 20
hours. Methanol (50 m) Weempdted carefully, then the
Solmmﬁ d@?{ﬂrp@ﬁ@fhﬁgeshﬂoﬁ&%ﬂgoﬂhgnﬂ%ﬂ laifar yhénzhide (HCS

was geate nmore tines. Purification by colum
chrOBﬁ'aS sisappforred trasdIG-0eA-AB1 el uting with
chloroform%contalnlng wEsnanol  (10:,20%. gave

- 4- met han fonylan1 25
(3 4 ooy phe pani-de oldB)—-65 Ny, 34%
as paje bromn crys s. "H NWR QD) 7.45 ('Hd, J

8HzdN 7.40 (1 Hod, J 2Hz), 4,36 (1 H dd, J 2, 8Hz),
7.20 (H d, J 2Hz), 6.88 (1 H dd, J 2, 8Hz), 6.73
(1 8%&) and 2,98 (3gb Mz 337 ((M-1V,

d ' 30 {0 Exanple 3

i | ' ] C4- di hydr o
xybenzam deO (BQDY %’j\s/g% al so ref erreMs
DC- 0051- AE) Owe OMe /-\ NHZ /-\° N NBSO,Me
~_ NHS2MG 02N H2N, O /. NHSO, Me HO I N
NHSO, weTﬁa\meR%oeH@rwﬁm avg'%hh‘e%ﬂfél}wﬁfmtf%ﬁlﬁwefr% ly
av &i&lﬁhﬁﬁlfgnﬂﬁhmﬂ&/ gdvelthd €3 Binlihd) ReWhdiidn by catalytic

@ nesulfo chl ori de, gave the nesalanlne
Cat™

95‘?”&“?% £ RIS SeuPtten &4ve the reqitsH piling bp qeademst wish
r egW—ﬂh@tﬁyl@ﬂéd@ﬂ?ﬁeﬂz@yI@@fM[&ﬁe ¥4 fiRe the anilide. Removal of the
hyl i oxybenzoyl chloride to give the
A Tty SREREFAIenS ot BoHes VK o e et THem Ena by
gr Q%Sxy-ﬂdn%ﬂhaﬁ&ﬁl@dﬂy[dnﬁﬁ@ﬁbﬁﬂ) -3 BRIhyAR%Sbenzamide. (DC-0051-S7;
hydr oxyphenyl ) - 10

nethag;sulfoq#:anlno
&hﬂfﬂﬁﬁﬁ o Oz Ul eF)( DO0051- S6: " al so referred to as
DCO 051- Aﬁl-Methoxy#mtm—methanesulfonylammobenzene.

To a solution of 2-methoxy-4-nitroaniline (5 g) in pyridine (25 ml) at 0°C was added
dropwise methanesulfonyl chloride (3.5 ml) then pyridine (0.5 ml). The mixture was left at
0°C for 1 hour, then brought to room temperature for 2 h, The mixfure was poured onto ice
(100 g) and dilute hydrochloric acid (3M, 100 mi), 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 (CDCls) 7.92 (1 H, dd, J 2, 8Hz), 7.78 (IH, d, J 2Hx), 764 (1 H, d, J
8Hz) and 7.23 (*H, bs, NH).

B) 2-Methoxy-4-aminomethanesulfonylaminobenzene,

A solution of 2-Methoxy-4-nitro-methanesulfonylaminobenzene (1 g) in methanol
(20 ml) containing patladium 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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A) 2- Met hoxy-5-ni tro-nethanesul f onyl am nobenzene. To a
sol ution of 2-nethoxy-5-nitroaniline (5 g) in pyridine
(25 nil) at 0C was added dropw se net hanesul f onyl
chloride (3.5 m) then pyridine (0.5 m). The m xture
was |left at OC for 1 hour, then brought to room
tenperature for 2 h. The m xture was poured 15 onto
ice (100 g) and dilute hydrochloric acid (3M 100 m),
the solid formed was filtered then washed wi th water
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t OporBh ¥Bromide (0.3 ml) then stirring continued for a further 20 hours. Methanol (50 ml)
N- ( 3- met hanesul f onyl am no- 4nmet hoxyphenyl ) - 3, 4- net hyl en

edMasafdetraEfallpdhep e 3oiveyt evapamtaian yacuo tpja NRjme ¢
9 @%eéteh 2|ﬂ1or§)§nes N&lhﬁ%aﬁo@o% &Mjhrglqato y o&k@ﬁoa Zl eﬁﬁné with’
J szhla!)) OHI?COP!?“’P!E“HMEPI (19-287%) ave }- @zb)fférixyn#- d J 8Hz) ¢

6. gﬁthaﬁeahfon &?l}f&&lﬂnh &x)o &a:%xdl- 2 3° as z@brown
N 3- nethanesulfon am no- 4- hydr oxypheny 4 di hydr ox

ybENsdhi de. 15 To a stirred suspension of

N- (3 Nwet repgsed)eeyl @i Nz 798 (he)d Phenyi o1 (BHAd,
J2, 8Hz), 7.40 (1 H, d, J 8Hz), 7.30 (1 H, dd, J 2, 8Hz), 7.00 (1 H, d. ] 8Hz)
and 3.06 (3H, s).
M/z 337 (M-HY’, 100%)
Hplc (method 1) 29.5 min.
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15

20

met hyl enedi oxybenzam de (200 ng) in dry CH2C12 (20 m)
under nitrogen, was added boron tribromde (0.3 m)
then stirring continued for finther 20 hours. Mt hanol
(50 M) was added carefully, then the sol vent
evaporated in vacuo to a volune of 1 nil, this was
repeated 2 nore tines. Purification by colum

chr omat ogr aphy over silica gel eluting with 20

chl or of orm cont ai ni ng nmet hanol (10 -20% gave

N- ( 3- net hanasul f onyl am no- 4-

hydr oxyphenyl ) - 3, 4- di hydr ofx#medni de (62 ngy, 33% as
pal e brown crystals. 'H NWR ((CD3)2C0O) 7.87 (1 H, d,
J @b&?lmqhwsql@nﬂaw-N J 3- gmgthanpslgg)nylgmmophgnyl)])enzamlde,
2 HAveferyedym as DGQOSHGH) gHz) | 7 00 (1 H d, J 8Hz) and

3 12 (3H s), Mz 337 ((M 100:/‘?—»: 25 H%?n (met hod
I\I-(3- xy 4 mat han fonyl am nop ) 3, 4-di hydr o
xyb@Hzam de (DC- 0081-S7; also ref“@s‘rrﬁed to as

DC- 0051- AF) NH2 NHSOZI\/E NHSO2Me  ~ __ oM ~__ OV ~__ OWe
02N 02N HzN HHOCNO—|1 OZI\/ECQS{

NHSO2Me 5 Treat msnt of cormmercialT

2-met hoxy-4-nitroaniline with ne E]_Fl f onyl

chl ori de gave the nesyl am ne. RedUct i on by €atal ytic

hydrogenation of the nitro group then gave the—=
reqw red aniline to condense with

e Bedi oxiFHen Neeci d cHYSE Bgi ve the
anl I id Rerm—alT of the/ met hoxy and hyI ene di oxy
gr ablgs M t h bor ortsti¥brdnmi de t hen MfdVe N (3 10

hydr oxy- 4mat hanesul f onyl am nophenyl ) - 3, 4- di hydr oxybenz
am de. (DC-0051-S7; also referred to as DC- 0051-AF).
A) 2- Met hoxy- 4-ni tro-net hanesul Mmyl am nobenzene.

Q

MsHN D/”\ N /@E NHMs
MsHN
Acid catalysed formation of the methyl ester of 3,4-diaminobenzoic acid followed
by mesylation gave the dimesylaminobenzoate. Basic hydrolysis of the ester then gave the
required 3,4-dimethanesulfonylaminobenzoic acid. Mesylation of 4-nitro-1,2-
phenylenediamine gave the dimesylamino product which after catalytic hydrogenation gave
the required aniline. Condensation of the acid with the amine in the presence of DCC then
gave the tetramesylamino-amide.
A) Methyl-3,4-diaminobenzoate
To dry methanol (20 ml) was carefully added thionyl chloride (1 ml) dropwise
with stirring. The 3,4-diaminobenzoic acid (1 g) was added in portions at R.T. with
stirring then the mixture heated at reflux for 3 h. Saturated sodium bicarbonate was
added until the mixture was basic, then the mixture extracted into chloroform

containing 25% methanol. The extract was dried and evaporated in vacuo to give the

product (0.88 g, 81%) as a brown crystalline solid.
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To a solution of 2-nmethoxy-4-nitroaniline (5 g) in
pyridine (25 m) at 6C was added dropw se
nmet hanesul fonyl chloride (3.5 m) then pyridine (0.5
m). The m xture was left at 15 OC for 1 hour, then
brought to roomtenperature for 2 h. The m xture was
poured onto ice (100 g) and dilute hydrochloric acid
(3M 100 m), the solid forned was filtered, then
mashed with water to give
?@thoxy 4- nltronethanesulfoﬁ%}an1nobenzene 7. 32¥g
98 @MWB@MM&IB ¢4 y 3¢ 2. (b 1% H2H2H-6R ) and
Qﬁﬁg J 2, 8Hz), 7.78 (1H, d, J 2Hz), 7.64 (1
H d %O 3foband723( H bs, NH). B)
2- Met holigfl‘ﬁetwh simetanesifpadamingbensetienzene. A

sol uti of sBfution of the diamine (0.88 g) in pyrldme (10 mi) at 0°C was treated w1th
2- Met hoxy- 4- ni t r o- net hanesul f onyl am nobéenzene (1 g

nefiethisaesulfpmybeiigride combal i wgmpeawthé%ﬁ R Toher Eabden thell 0 %
10Q0i8d o & $hd ﬁfd?&hl%ﬁc 5(9@{3‘1\& SOREY Q‘fd%eelmxfﬁgéjﬁfered to ﬁwe the
hydr ogen for 48 he m xture was filtered throug
cePradactiape whéwpsﬁfﬁhwah@ ©-is 82%). 2 5

et RNRIR 4D, mimﬁe&y g ﬁrtyhadﬂngﬁﬁé@@ﬁ as12 énzwvs

gum_Thi s was us purifrcation in

7 ot AP Rt BB t;s GH, 9 and 339 GH, s
N (3- meLfigx idedhBASAHiARMAIE RaRNENY! ) - 3, 4-

net hyl enedi oxybenzam dé A suspensi 0

3, 4- met Ayrepsnek hssHadP S gaE qsetew@g ﬁ?ébwasﬁre@‘ﬁﬁl Wity podium
Chltrb£lge {ohflion B3N 9 mivasd M€ AL QRANASrartel Sbibton 16 aQUE. fbpy r.

The” sol vents were renoved in vacuo to give the acid
c h heyes- detugans hydipshlaricagidi(3M) was added until the solution was acidic then

2- MatRRsYinth - mfa%ﬁaﬁﬁ,g%%cmmm HObRRZEA8s Aﬁra@mohd
t he evi ous ‘reaction) was dissolved in pyridine (2
niﬂ)§ﬁ§7éé@ed dropwi se to the acid chloride. The

M Xt WeVER YeD:), 8. ﬁt(zﬂ%gst 1%'(139 raty QHg) 795 (@f dhoW §Hz), 7.72
then poured onto ice fochloric acid

( 3MH, ﬂObSIﬁ#)P%?r{éHtﬁén 34T sﬁ)ate flltered of f and

Vl\vl-a? ge d %j Jﬂ-]jfﬁgtﬁEnéselftqngflﬂhﬂ&mtmbenzene

4- et h |'f h th
nedi oxy‘béﬂﬂ‘gﬂﬂ o éng(qa%gﬁes(%@) Wﬁ Emprmﬁxgey %:m@wy ¥

(1 niékhaﬁesm#ou?fglﬂondz (371gl) (Trelhixfi®e wz&“l'gﬂ at RT%6r fZ]-hoﬁ's fﬂen
8Hz) d J Hz H,

d,
6. Bfglr?dloqtp icgy andjlygq.qglylomgacm3p21 5@.|ml)daad gh\p @xtugq.ﬁl’ered@o )slge the
( 1p1IE|duct BSa wiNe ory a1 sbidti 23)g, F0982 (3H s) and 2. 91(3H,

N tléNﬁ%l ERP Y& e & PHER G 24 AT dpreh §1F). 3864, By fit):

, xy_b)gm(ﬁ{ns)jgndg,zﬂm@ stirred suspension of

N- ( 3- et - 4- nethanesulfonylan1nopheny|) 3, 4-
net hyl eEDeM tthanesylipaylaptinp-agjling.n dry CH3C12 (20 nil)

under A L8R 11N oY83-TRANBShesulfonylamino-nitrobenzene (1.2 g) in
methanol (50 ml) and ethyl acetate (50 ml) was stirred under a hydrogen atmosphere
with palladium on carbon (10%, 10 mg) for 18 hours. The catalyst was removed by
filtration through celite and the solvent removed in vacuo to give the amine (1.0 g) as

a brown gum. This was used without further purification.
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15

boron tribromde (0.3 m) then stirring continued for
a fiuther 20 hours. Methanol (50 m) was added
carefully, then the solvent evaporated in vacuo to a
volunme of 1 m, this was 20 repeated 2 nore tines.
Purification by colum chromatography over silica gel
eluting with chloroform containing nmethanol (10-20%
gave N-(3-hydroxy-4-
nethanesulfonylaninophenyl)-3,4-dihydroxybenzanide (62

ny, /% pale brown crystals. 1H NMR ((CD3)2C0O
7.86 (1 }N-(%H dimethpnesulfonglpminophenyd)-3.4- 2H7) | 7. 51 (1 H,
gg dlmgtﬁa&sﬁfon%ﬁﬁnobznfa%lﬁé(rthrﬂd tO] as%@ﬂﬂSlb H,

M z 337A@wpma)on omwyld (Hé gl:anérﬁlam@p @)5 Qgﬂ@ Dﬁéw(l s Q@ﬂ dry
T@F‘:{m 18l) %rerétnﬂ‘eﬂo%&ﬁ&%ﬁ% l]ﬁ'mtu@ Midnatd %Dt I%l%oéed in vacuo.

di met hanesul f onyl am Rophenyl ) benzam de, referred to
as Msposl(5Gn)was adier iy residpnanddimvhimgsliffikiqpd. Suspemsigs of

m%e%ﬁ%bh}g M@M@n%ﬁ' %@{‘?%\l 'Eﬂé?cmcre Prodfct as

c athsirgsidyg a8 o eRrvhBmsodifl. Suaeenpian pithe wodid dg acgtone (4 X 50 ml)

3, 4tekioihROBRAAPbLh &G nt B ARYEEve thOpRY piSERY lthd SRtate as a
gave the dlnesylan1nobenzoate Basi c hydronS|s of the

est¥bite sidn gave the required
2 ﬂgwg(hﬁrﬁé@j fRyhAMNRRBNRZG) 13), 80k ¢ ML FYHA! 4.00(19f 4, I
2Hz), 8.09 (1H, dd, J 2, 8Hz), 7.93 (1H, dd, J 2, 8Hz), 7.85 (1H, d, J 8Hz), 7.63 (1H,
d, T 8Hz), 3.24 (3H, 5), 3.23 (3H, s), 3.19 (3H, 5) and 3.17 (3H, s).
hple 30.3 minutes.
Example 6

4-Hydroxy-3-methanesulfonylamino-N-(3-hydroxy-4-

. methanesulfonylaminophenyl)benzamide, (referred to as DC0051-CF)

O,N COH 0O.N coQ!
- 1y

MeO MeO
+

MeO NO, MeO NO;

ot - T

H,N MsHN MsHN

- J@)L ]@)L
MSHND)L /@[ MSHN:Q)L /@
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phenyl enedi am ne gave the di nesyl am no product which
after catal ytic hydrogenation gave the required
ani line. Condensation of the acid with the amne in

- the presence of DCC then gave the

10

15

20

25

30

tetranesyl am no-am de. 15 A)

Met hyl - 3, 4- di am nobenzoate To dry nethanol (20 nil)

was carefully added thionyl chloride (1 m) dropw se
with stirring. The 3, 4-di anm nobenzoic acid (1 g) was
added in portions at RT. with stirring then the

m xt ur eTisatmenipf semmerially avagbla2-methgyy-trmgrogrilingwittm

bi (r‘r?c’ilﬁ?&ﬁf;f&ly}'\ﬁﬁomﬁ%%Qhéjlﬁés'yianﬁﬂéecﬁhlﬂyfeguc‘%ﬁoﬂﬁﬁnﬁo group

then the mxture extracted' into chl 6roform 2

coffeaigayatbe Eousedrniiphie|condppe v@sbt4rlaetb0Wa3sm§pbe@a0y&Pm0nde to
eV aRR LR aflidh RAAGHIR b Caeklikesh Hll'&genaﬁ&pf’?ﬂ%ed(ct%c:%egmtesﬂ %
as a brown crystalline sol |g

( 1meesyletion paye thgmpesylanmeq Ghis pas dpmethyiated)by r%wtscm wm d, J

8 "'Q)ro%ﬂronﬁdesté g(v% IzILH)r%l}ox I:-f)i)-mf:thanvf:sulfcmylammo-N ( 3-hydroxy-4-
hyl - 3, 4- di met hanesul f onyl am nobenzoat e. soI ation

of nterbenwléqﬁy}@@m@h@sl)@e}lzw%mw h€F110 ) at 0C was
treat edAWZII\tiethéxy"ﬁLmaﬂLﬁégmdnyﬁﬁh%ﬁe%n@2 m). The

m Xt ure was hour s hen poured onto

ice an dT?]%ﬁl‘G@H |0621n@thaz§y drn(‘@mﬂlmﬁra) jn  miriding 5 T a6 s

{1 Lignatbpbse %euﬁnéshﬁonypéhme o8 Rkl 1ok i 1

250 2H. bs
8. !!Q“f('iﬁ brgug ytoz‘ié&%or 2%, B@(@Huredws)pgurgg o wy ( l(Oﬁ gyand e

( 1 E}vdrgohlohc%k%)(SM% O%?nli #esoffd forrﬁedz\ﬁas(f%ed $hen ¥A6hed with ‘water
" gjﬁe%ﬂn D net hanesul f onyl am nobenzoi ¢ aci d.

cthagy-gsttermgtipngsulfpuylamigehepesme (132, ff%)as

V\B§n6ff%§t@gry¥*hﬁlﬂe&(ﬁgl um hydroxi de sol uti on (3M 5 m)
and the resdltant oranPe solution left at for

hout SIMBA(J¥ele)s7- By ot Sr8HE), 4 I8 d1H.30) 2ials7- é%lﬂ&al ddrﬁHZD

t he 28 pirH bk O oWV, 3Cdnd @0 (418R). extraction into ethyl
acet ate contal ni ng 25% net hanol ave the acid as a
br own s%lJ-Methpsy-eemaBo-glethﬁs%}ﬂfonﬁawvmw) 250 9.30
é EEH) bSA sol&&%fé%thosiy-4~ht?&%):man%s.ﬁ% Ill'ﬂmoﬁﬁlgené (% Dip..
s) me@)m@ (241 ﬂ@itmmsa&wlewpaﬁtmélﬁ%i e atirres a ART
S Oltte} RIr&en € Qs € ’ﬂi@rﬁlﬁtu(ezwﬁ)ﬁltl:ﬂad H:\f&dg@l'caﬁe Ny ex%%rat%& to
OC was treated with 20 nethanesul fonyl chloride
m give Feethoxythpmnemethanesul fopylargmolcegzeng as ybgwa ,nghEHS was

used without purification in the following reaction.
C) 4-Methoxy-3-nitro-N-( 4-methanesulfonylamino-3-

methoxyphenyl)benzamide
A suspension of 4-methoxy-3-nitrobenzoic acid (1 g) in thionyl chloride (20

ml) was heated at reflux for two hours. Excess thionyl chloride removed in vacuo to
give the acid chloride as a white solid. The acid chloride was dissolved in dry

* dichloromethane (25 ml) and added to a mixture of pyridine (1 ml) and 2-methoxy-4-
amino-methanesulfonylaminobenzene (0.4 g) in dichloromethane (5 ml) dropwise.
The mixture was left at room temperature for 24 hours, then dichloromethane (50 ml)
and hydrochloric acid (1M, 50 m]) added and the precipitate filtered off and washed
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10

poured onto ice and hydrochloric acid (3M 50 m) and
the mxture filtered to give the product as a white
crystalline solid (1.21 g, 30%. 1H NWR ((CD3) 2SO
8.37 (1H, d, J 2Hz), 8.24 (1H, dd, J 2, 8Hz), 7.86
(1H, d, J 8Hz), 3.34 (3H, s) and 3.24 (3H, s). 25 E)
3, 4- D et hanesul f onyl am no-ani li ne. A suspensi on of

3, 4- Di met hanesul f onyl am no-ni trobenzene (1.2 g) in

nmet hanol (50 m) and ethyl acetate (50 m) was stirred
under a hydrogen atnosphere wth palladi um on carbon

( 100th weepr trpgive methgxshgufte-N-{ Aancthanesplfenylamgiro-Fenoved by
fi Id&@kﬂ,&g,ﬂjgg&g&meq@hgé%‘; d the sol vent rem)ved | n
vaguo to gi've am ne as 30 a brown

Thi E%((&MCW $-hoUH, fldr%%rS WHLfddehi.i55%). 778 ( d J 2Hz),
N- (7%11&11@“(1”]9@%5”?@#1 1&9&%‘8@&5 f’r%ffﬁ@yddg.rz? 8817), 4.18 (31, 5), 4.02

di met hanesul | am nobenzam de (re erred to as
DC@@SE)@M%@ Pension of the acid (1.5 g) and the

am ne (g 2nibth tsﬁn%ésﬂiﬁﬁl BmihINABYmet$dy-4. 100 m )
12°h

wer e stlrred t oget her hours, then the sol vent
remeﬁﬁfovﬂewoph@lmﬁtemﬂe(% rr1) was added to the

resi duea angledsi ‘f"ﬁ'nﬁeﬂl& hired Al M%&Qanes%ﬂ&%ﬂﬁ%h@@ of

the residue in nore rret ano | owed

f i metharyrbandhonzamide (H0ram npms'ém@! (28§n1) WPFeS“Ffé‘é wyfs/réhﬂsogen
an v@tﬁ%ai‘fﬁ@iubﬁmﬁ&lrﬂoﬁ (104 55@%{5 k18 Bburk. eSO Hs Wire3GRIVRDRL

I'tration and renmoval of the solvent in

| v adafyo gca&vée 4 brewp gra. Preaehidue wiap dissobved i1 pyriding (48 md) and

15

20

25

30

V\’h 'c&ﬁefﬁ:g b*@wh&l%etﬂn%oé)ﬁ %ﬂd’%@)l n']lp?rgssadﬁéd"the tfﬁ){ture&nrﬁ 5

8 “ bt etl&C forch, ﬁu:thez 30 grgyes thﬁn@@ughtrtp R for Jh z)ll%q—b»dmc iogi

( 1lElcld ’0 n'h ﬁ\bgand d?ch@cﬁm{létﬂne wire a&d&H@e 0 i€ ﬁyéﬁs'é'par&lzd drled
3H, s) and 3.

m ﬁmﬁ q;vgpor @1060 g11r5 the product as a brown gum. Punficatlon by colunm

yRENARESH ethBF haaRa o edialy %n@fﬁyméethyl acetate

rret hanesul?hon I 'am nophen benzam de, (referred to as

DCY05 100¢H ga R n@@@ﬂpﬁ@ﬁw -A-pethoraeS-( 3rmpthapegniiqaplaming
NCZ. n%x%ﬂ%nyl)benzanude (65 mg, 56%) as a white solid.
"HNMR ((CD5),CO) 9.61 (iH, bs, NH), 8.11 (1H, d, J 2Hz), 7.96 (1H, bs, NH),
7.90 (1H, dd, J 2, 8Hz), 7.85 (1H, &, J 2Hz), 7.67 (1H, bs, NH), 7.39 (1H, d, J 8Hz),
7.34 (1H, dd, J 2, 8Hz), 7.23 (1H, d, J 8Hz), 4.02 (3H, s), 3.94 (3H, s), 3.04 3H, 5)
and 2.95 (3H, s).
E) 4-Hydroxy-3-methanesulfonylamino-N-(3-hydroxy-4-
methanesulfonylaminophenyl)-benzamide
To a stirred suspension of 3-methanesulfonylamino-4-methoxy-N-( 3-
methanesulfonylamino-4-methoxyphenyl)benzamide (200 mg) in dry CH,Cl; (20 ml) under
nitrogen, was added boron tribromide (0.3 ml) then stirring continued for a further 20 hours.
Methanol (50 ml) was added carefully, then the solvent evaporated in vacuo to a volume of 1 ml,
this was repeated 2 more times. Purification by column chromatography over silica gel eluting
with chloroform containing methanol (10 — 20%) gave 4-hydroxy-3-methanesulfonylamino-N-(3-
hydroxy-4-methanesulfonylaminopheny!)- benzamide (62 mg, 33%) as pale brown crystals.
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H NI > MsHN MsHN NHVs NHMs OzN |1 OH 1Owe H -~ HZN
O -- MO0 Mao el~ O NHMs NHV6 MsHN MSHN .i H Owe
--- 1 HOH HO MO 77 Treatnent of commercially

avai | abl e 2-nmet hoxy-4-nitroaniline with

met hanesul fonyl chl oride gave the nesyl am ne.

Catal ytic reduction of the nitro group then gave the
required aniline to condense with

4- met hoxy- 3- ni trobenzoyl chloride to give the

anl | ide. Reduction by catalytic hydrogenation foll owed
by 'H MMRI(GRODS 798 iM.ak | dz)gace(1Hnhdd, das§Hz- He(LHTth I gHz),
wa ' bos . 19.92
o v B BT P e et B R 9D Sl
me{3&nksul f onyl ami nophenyl ) benzanm de (DO0051-CF). A)

2- t hanesul f onyl am nobenzene. To a
so?‘ﬁcﬁ%%g{?wb% ngiy 4-nitroaniline (5 g) in pyridine
(25 m) at 0C was 10 added gl 5%2 -se nethanesul f onyl
chloride (3.5 m).The m xture s left at 0OCfor 1
hélydroxyHdemethaunsulfanylamisoFNt @rhydrdxy-3The mi xt ure was

O S R L T
washed with water and dried to give

2- met hoxy- 4- ni t r o- net & Bh Iarr”('eﬂ & (7.32 g,
98% as an off-white cr [ 1'i né soli "H NMR

(CDC13) 7.93 (IH, dd,°¥ 2, 8Hz), 7.7 (1H d, \| 2Hz),

7.65 (1H, d, J 8Hz), 7.23 (1H, bs), 4.00 (3H, and
3.09 (3H, s). B)

2- Met hoixy~4-am no- me Ve 'Fclanyl anishith Me. A
sol uti on

2- met MOXy-"- ni tr o- metMidnesul f onyl amiMiBbenzene (1 g) in
nmet hanol (20 m) containing palladiumon carbon (10%
100 ng) was sti rred at RT 20 under hydrogen for 48 h.

The m xture ya oner ed through celyte
evap%@t ed tQ ll
NHMs —_— NHMs =

HoN

:@)L - : :NHMs —_ D)k NHMs
MsHN MsHN

Treatment of commercially available 2-methoxy-5-nitroaniline with
methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro group
then gave the required aniline to condense with 3-methoxy-4-nitrobenzoyl chloride to
give the anilide. Reduction by catalytic hydrogenation followed by immediate
mesylation gave the mesylamine. This was demethylated by reaction with
borontribromide to give a low yield of 3-Hydroxy-4-methanesulfonylamino-N-( 4-
hydroxy-3-methanesulfonylaminophenyl)benzamide (DC0051-DE), with a large

amount of a stable borate complex.

80



10

15

20

25

gi ve 2-met hoxy-4-am no- net hanesul f onyl am nobenzene as

a brown gum This was used without purification in
the followi ng reaction. C) 4-Methoxy-3-nitro-N(

4- et hanesul f onyl am no- 3- net hoxyphenyl ) benzam de 25 A
suspensi on of 4-nethoxy-3-nitrobenzoic acid (1 g) in
thionyl chloride (20 m) was heated at reflux for two
hours. Excess thionyl chloride renoved in vacuo to i
give the acid chloride as a white solid. The acid
chloride was dissolved in dry dichloronethane (25 m)
and addéhZ-MethexpiSxaitrpamethansgiHfonylamigobepgene gnd

2- met hoxy ;s dutRfiops: nisﬁiogfa SitahifRy( sagmr{}%aﬂlé %m) B ACHas

i n di chl or onet hane W se e mxture was

| pddegiroppgametaer eyt Slorsk Cog mRimayrige 0.5 ). The mittre
d' ‘%HL ggqr@g}g,nﬁ%&é Qhdbroughing R*MQ{PH e Erhftm%%a@' pbutdd or:é@

a e precipitate tered and” washed

9 ahancbdlutecygropblonic id @8y 0B the splmf?rmed was filtered

4 ek %5]:%3 W1ti1 %iélr %/%DZ ﬁl’ethﬂ?} 9 %%%%%%%Qfaﬁﬁ%ﬁﬁﬁl&%nzenc

8 @%%W)eﬁan@fthlt%waélhm sabd(lH d, J 2Hz), 7.61
7 0
2 8sz (Jcr&':‘l@)& 39 1141 d (}éﬁz)oﬂosmﬁ'a‘é)m §Hé) 6§§ng dds Sfﬁ)
s) 6.9p(1H, bs, NH) 01 (3H s) and 3.07 (3H, s)
4- Met hogy z%mﬁ @@&.ﬁfﬂofmx%@%m yindirobaRieaexy - 4-

met hanesul fohﬁl henyl ) - benzam de A suspensi on of

A- ﬁeﬁph@%}")@ cthoxy- Nn{trommlnw&fegdme flog)3n methanol (20
e L hEoNR Agﬁﬂ& n((i@,Q 1'@3E)m w&ﬂaa BORT (ufddr W dkogen

was stirre er rogen h pal | adi um on

cafdsdB h(ﬁ@%ﬂw ‘mg) iersd ﬂzrglgh@alﬂtg therr peapersicd dngige Juethoxy-5-

I COMG Qnétl{bnes‘d Ro&hééﬁe & %(Qﬁ‘ C"ﬁ(])agpéhg u%e?s%%}égth ‘gﬁs

di ssol v n |d|ne
rrepﬁ‘éfi?é%(mlﬁéwﬁyﬂ%ﬂn@ieﬁfd@n(o 1 m ) was added, the
m xt ur _ Ve i nutes then
br oughfcrg%&thrﬂg%o?ﬁrfgﬁ(%%ﬁtﬂ%&ﬁhgﬁ glﬁjl%go)or]mc acid (10
m methogypheaybhearmide et hane wer e added, the or gani c
| ayer r

y &Q&?Qﬁn‘%ﬁ of & rh&ﬁ’%xgri ﬂ&%eﬁé’@@&fé’@l cat b gl%lohﬁe (25

gi ve the product as a own gum Pur

c obyives heednateailyy ferdng howre Exedst thicaylpblondp rrmayed w vagpo to

di gi% e ABTR CRIBAG 45 AR BURO TR 0¥ chitfral FhEdisdofred m]tgp 7"

3 fieklnesmethens (A gildhenrsdal mtm@wqﬂpmml o 4-DrgP-
4 ?%w&@fg&&&%@&ﬂlﬁe&@m%&m e bs dé%) Cgy

( 1mixtere wys lpfiga) roorp tggpoatpre fo524 hyy, then dichloromethane (100 ml) and
hydrochloric acid (1M, 100 mi) added and the precipitate filtered off and washed with

water to give 3-methoxy-4-nitro-N-( 3-methanesulfonylamino-4-
methoxyphenyDbenzamide (2.41 g, 80%).

'H NMR ((CD5),CO) 9.88 (1H, bs, NH), 8.03 (14, d, J 8Hz), 7.99 (1H, d, J 2Hz), 7.87
(1H, dd, J 2, 8Hz), 7.86 (1H, d, J 2Hz), 7.81 (1H, dd, J 2, 8Hz), 7.19 (1H, d, J 8Hz),
4.17 (34, s), 4.02 (3H, s) and 3.11 (3H, s).
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20 7.90 (1H, dd, J 2, 8Hz), 7.85 (1H, d, J 2Hz), 7.67
(1H, bs, NH), 7.39 (1H, d, J 8Hz), 7.34 (1H, dd, J 2,
8Hz), 7.23 (1H, d, J 8Hz), 4.02 (3H, s), 3.94 (3H, s),
3.04 (3H, s) and 2.95 (3H, s). E)

4- Hydr oxy- 3- met hanesul f onyl am no- N- ( 3- hydr oxy- 4-

nmet hanesul f onyl am nophenyl ) - benzam de 25 To a stirred
suspensi on of 3-net hanesul f onyl am no-4- nmet hoxy-N-( 3
met hanesul f onyl am no- 4- net hoxyphenyl ) benzam de (200
ng) indry CH2A 2 (20 m ) under nitrogen, was added
boron tP} BTM?HIW"('QEQ“H?S}'HPW@PTN'f F-methagpyifandamingrd-

a frﬂ&ﬁ(ﬁ?ﬁhe%?l Bekdasde Met hanol (50 m) was added
careful 'y, f)1en t he sol vent evaporated in vacuo to a

vol ume @Fuspetsion of B tpeshogad-nitep¥A Bapethanggyifanylymipe-4-
Pu &ﬂetﬁoﬁﬁﬂ]bmb@a&aﬁme W ?ﬁﬂ WRIRAQYEART ¥va® Mﬁfed%héér ﬁ?drggch

eluting 30 "wi th chl oroform contai ni ng et hanol

5 209%ith gakaium onearonyl0%. S enea frsd & hewshyThesplventawers {eanoved in

hy J58% Yo évé@&%ﬁ Sl ’f}ﬁ@é’s&cﬁ@‘w@?ﬁi&%ﬁ%h l ﬁy@i@ﬁé ‘?m(( &Rled
ng, 33% Pa e brown crystals.
7

g320 @men gne hgnezp.‘{t)nyl chlggide (O_Lj_p]l)d@s ac\ipleé th e Va%lTPt at
( lc fé;' a MHZQ) Izours7th§1@r&%ﬁ to;ik L T. 4'0181|E|Z’hle Rixfige \(ré's %J@Q gnta ce
( 3 ﬁfO gpnd IFH[S‘FQ?h]@ﬁéMQ)@M P02y thy rﬁﬁuhant gg)wg@a ﬁ]g:re,i and washed
10 3- Ry ey coﬂgn;eenJ%Bﬁﬁéghff&ﬂMmemaMNtmdr oxy- 3-

nmet hanesul fonyl am noqlnﬁ'?engy ) benzani de, (referred to as
e

Do thaussEfonyjsmino-4mp nyDsnzanydo (15N, SEPNS RGN
%HM(@[%»CU?@ 66/(1H bs'\/ﬁﬁK/BS I (HMEIQ W@s% dES QHz)
7.87 (14, d, ] 2Hz), 784(1H bs NH), 779(1H d,J2 ), 7.76 (1H, dd, 12 SHZ),
7.65(1H, d, J 8Hz), 7.17 (1H, d, ] 8Hz), 4.08 (3H, s), 4.01 (3H, s), 3.16 (3H, s} and
15 3.11 (3H, s).
E) 3-Hydroxy-4-methanesulfonylamino-N-( 3-methanesulfonylamino-4-
hydroxyphenyl) benzamide
To a stirred suspension of 4-methanesulfonylamino-3-methoxy-N-( 3-
methanesulfonylamino-4-methoxyphenyl)benzamide (1.25 g) in dry CH,Clz (50 ml) under
20 nitrogen, was added boron tribromide (1.5 ml) then stirring continued for a further 20 hours,
Methanol (50 ml) was added carefully, then the solvent evaporated in vacuo to a volume of 1 ml,
this was repeated 2 more times, Purification by column chromatography over silica gel eluting
with chloroform containing methanol (10 — 20%) gave 3-hydroxy-4-methanesulfonylamino-N-(
_ 3-methanesulfonylamino-4-hydroxyphenyl) benzamide (143 mg, 15%) as an off-white solid.
25 "H NMR ((CD5),CO) 9.55 (1H, bs), 8.82 (1H, bs), 7.87 (1H, d, ] 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 8Hz), 7.04 (1H, d,
J 8Hz), 3.16 (3H, s) and 3.12 (3H, s).
Hplc (method 1) 29.5 min.
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10

15

/[ MOl O HNHVMS - HOI N\ NHVS 10 MsHN / MsHN /
Treatnent of comrercially avail able
2-met hoxy-5-nitroaniline with nethanesul fonyl
chl ori de gave the nesylam ne. Catal ytic reduction of
the nitro group then gave the required aniline to
condense with 3-nethoxy-4-nitrobenzoyl chloride to 15
give the anilide. Reduction by catalytic hydrogenation
foll owed by i medi ate nesylation gave the nesyl am ne.
This was denet hyl ated by reaction with
borontribronide to give a | owEyimpld8of

[am :
y - £ ol ABRE A LRI Kithanesutfonylaminopheny)
(memmEIrefweﬂltoaSDﬁﬂ@ﬁi-Dﬁ)munt of a stable borate
conpl ex. 80 A) MeO COzH MeO cocl
2- Met hoxy- 5-ni tro- net har@/f onyl ami @ ene To a
solution of 2-methoxy-oh«€r oani | i neN5~g) in.pyridine
(25 M) at 0OC was added dropw se net hanesu#fo\gx;

.chloride (3.5 m) then pyridine(OSrﬂ) The ture
was |eft at for 1 phgur Iﬂgn brought to RT for 2 h.
The mxot ur@ \%/g%_p,oured O ce (100 naz disl ut e
hydrogm acid (3Mun 00 ) theM§Qj or med was

filteréd then washed with water to give
2- Met hoxy- 5- ni t r o- net hanesul f onyl am nobenzene (5.2 g,
71% as an of f-whi tgH%ryst alline solid. 'H NWR (CDC13)

8.39 (1H, d,oJ 05 (1H, dd, 302 6. 99
(1H, M0 N g (1H. . bshe© e 3+ S) —and
3.07 (3 ). 10 B) H

2- Met@xy='5- ani no- met hanesul f 8flyl ani nobenzene A

sol ution of

2- Met hoxy- 5- ni tro- met hanesul f onyl ami nobenzeneg (1 g) in
net hanol (20 a) 'éﬁ'snl ng pal | adi ugn o Bon (10%
100 nO)mMeM@S~S L RT undemrolyey 00 on48 h.
The>ni xt urSHfl o 4 thFough kel

evaporatned™~f0o gi ve 2-net hoxy- BN

am no- i g This
was us g@{- %ﬂx&ﬁ%ﬁ % éﬂ%gyljﬁﬁfr& &%gg{iig%%l%fh%ﬁ}f%ﬁoo: I oW ng
r ea)@thhmqulf(@yl chloride gave the mesylamine. Catalytic reduction of the nitro group

3' t:n %Xﬁe“i’e%g %%J[ghrétg H%eﬁé%%ﬁllg E]Qfﬂg:la@t[%ﬂgﬁe%zoyl chloride to

ypheny suspensi on
3 mvc Higryilide. Reductibe hy eitadytadiydrogdnagonyollowed: Hyi immgtliate

ch Wasah ours.
Ex lgle 3) éﬁ?ﬁ %\%ﬁl Jﬂé%]slyo ri 'eﬁ;ﬁge %@%@ﬁ‘hﬁh{‘f}éﬁé’a (])"é);ltrc‘(:l)(]jIlv%ﬂ;1
borontribromide to give 3-Hydroxy-4-methanesulfonylamino-N-( 3-hydroxy-4-

ité'then

methanesulfonylaminophenyl)benzamide (DC0051-DF).

A) 2-Methoxy-4-nitro-methanesulfonylaminobenzene.

To a solution of 2-methoxy-4-nitroaniline (5 g) in pyridine (25 ml) at 0°C was
added dropwise methanesulfonyl chloride (3.5 ml).The mixture was left at 0°C for 1
hour, then brought to RT for 2 h. The mixture was poured onto ice (100 g} and dilute
hydrochloric acid (3M, 100 ml), the solid formed was filtered then washed with water
and dried to give 2-methoxy-4-nitro-methanesulfonylaminobenzene (7.32 g, 98%)as
an off-white crystalline solid.
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20 give the acid chloride as a white solid. The acid
chloride was dissolved in dry dichloronethane (50 m)
then added to a m xture of pyridine (1.5 n) and

4- met hoxy- 3-net hanesul fonyl am no-aniline (1.8 g) in
di chl oronet hane (50 m) dropwi se. The m xture was
left at roomtenperature for 24 hours, then

di chl oronmet hane (100 m) and hydrochloric acid (1M
100 M) added and the precipitate filtered off and
washed with 25 water to give 3-nethoxy-4-nitro-N-(

3 nethanesulfonylanino 4- et hoxyphenyl ) benzam de

8 03 1H(‘§9é@) 7z 93:125:? ﬁﬁ 279@0(119,&??21({%)"'7 65’ng NF%Hz)

d72§(12Hbs)r|é})0(3H8 B199 ( 8} 2Hz), 7.81 (1H, dd J 2,

8r|-]|(Zj) 3 Ili)l? l\r&erlthblsydﬂimt&m%%Athaneg’ulioznyfaﬁﬂwlé)lzené 02 (3H, S)

3 WM&yOW“m¢WfWWfWJMObGMGne (1 g) in methanol (20
t
3 35} (gt (. ARNAT Boodh (10 B RRNWinka RERT oF Ry gen

OX - nltro

3- ﬁtﬁt‘*ﬁ énﬂwnlﬁ@m@rﬁlﬁ@dﬁomtcw@ﬁ%h eYeppiptsd b 2iFe 21@16(11%3&4-
9) aﬁlﬂlollﬁétﬁ’aﬁéb% mgmmﬂwen%ﬂéassaiﬁrs&&w ARG A QG RIdut S

W th I'adi um on carbon (10% 50 mg) for 18 hours.
The aV@HﬂﬁﬁﬂbW@Wm%W@v@a in vacuo to give a brown

gum The) BagLH oF i%%&ﬁ?nekﬂfoﬁ%ﬁ%&? (5 nl) and

cooled to 0C when mst anesul T ony Ide (0.5 n)
waetiwgyphenyhhenpmider e vvas kept at OC for a further 2

hours tﬁ@@sp&fsﬁﬁght(’u h&n d{rﬂ{/ g% OC -Eﬂ? SIE)H élig) l\ét\%lﬁn’ig%(zo

poured onto I ce OrIC acCl s
g) mbxrs beased At reflv f@?rtw 0% [Exepss thionglchipride tpryoxahiayaqug to

Wi bRe ‘ﬂ@taﬁﬁ cﬁl n@é zféect white sohd A solution of t]ze agid chloride (1.64g) in
4- et hanesul am no- 3- met hoxy-

netiﬁh‘ﬁ@mﬂhﬁ%ﬂ{?p@ﬁl“ﬁéadﬁeﬂrﬁt mmﬂmﬁmwbmw% (1. 26
g, m%@o@yaﬁﬁm@&lbﬁgﬁﬂ d%l&&inl_sthantl(m dnfi ﬁ@ﬁém ed: s@@z&ésH

88 (1H, d
7 gkie(l Tifle mixturg wzaﬂze)ﬂuxeﬂ tegether for 2@9urs Mg lefy at AT vamgm Thg

%Fg%sul%a%tl_lﬁ ; Jw\l!]?ldssa‘ég dd dl%hloﬁ){'lﬁhane 510&51() %1'{('1 )glﬁcﬂlg?kz&d &3M

( 350m1§,)thqg‘nﬂ11ta@5’rqglp1tgte (3filieryd of"g)washed with water (100ml) then dried
%il\;e@(ﬁh'eﬂio II Iﬂ%% g Llf f léhljlﬂod—methox henyl)benzamide

hanesul fonyl am hy roxypheny ) benZam™de To a
st (2rq3eﬂalﬁ'é/@)s pensi on of

ét?b&d # 1ﬁ°bs3NﬁEtshﬁ ? g 7.98 (1K, , 1 2852), 7.90
nethanes 3I n1ﬁ% et hox ngn é%zangde ;
g) (it ddIrR}*Z@HZéIQH(@ONm Y- SQrGHé, d, P % % 768 €KL dak HaNdaa
bo{l‘i’ﬂ dd,TbEe s Gl 9, b G §Namild da' %y conti nued for
a further 20 hours.

D) 4-Methanesulfonylamino-3-methoxy-N-( 4-methanesulfonylamino-3-

methoxyphenyl)benzamide.

A suspension of 3-methoxy-4-nitro-N-( 4-methanesulfonylamino-3-

- methoxyphenyl)benzamide (2.03 g) in methanol (50 ml} and ethyl acetate (50 ml) was
stirred under hydrogen with palladium on carbon (10%, 50 mg) for 18 hours.The
solvents were removed in vacuo to give a brown gum. The residue was dissolved in
pyridine (5 ml) and cooled to 0°C when methanesulfonyl chloride (1 ml) was added,
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Met hanol (50 ml) was added carefully, then the sol vent
evaporated in vacuo to a volune of 1 nl, this was
repeated 2 nore tines. Purification by colum

chr omat ogr aphy over silica gel eluting wth

chl or of orm cont ai ni ng net hanol (10 - 20% gave

3- hydr oxy- 4- met hanesul f onyl am no- N- (

3- met hanesul f onyl am no- 4- hydr oxyphenyl ) benzam de (143
ng, 15% as an off-white solid. 25 "H NWR ((CD3) 2CO
9.55 (1H, bs), 8.82 (1H, bs), 7.87 (1H d, J 2Hz),

7. 1% mixpire wiep, kept at 0°C Ror Jurthar, 26193“(51h¢n baought to RzY). forll bgHhe

3 gt pmdid i Gt andbigefyoho 858 g S04 deri

29 bg)vm snhd figgedmd mashed|vathgvater to give 4-methanesulfonylamino-3-

st SR TG R F#‘*‘a%?éz%%%&y%%&%ﬁ?%ﬂﬁ W ET0OR s

DCe@ale brn sobO CO2H MeO | N):) N MO N2

0l ARGk A TR VI O,
I—|O7GSI(HIUEDJ PHp), 1.76 @%{Q, NYDH - TARHN, ddve BINES:), Th (i Hedh t) 8B1E),
CoMPBS e 08 B TR A ORI L
Cared 303 G @)ductl on of the nitro group then gave the

requi reﬂ) Qrﬂfléthgfes 1fbn g%&ﬁﬁ&laﬁlg 32—1‘%—%4—methanesulfonylamino—3-

3- met hoxy-4- ni troben
hydroxyphenyl)benzamide

To a stirred suspension of 4-methanesulfonylamino-3-methoxy-N-( 3-
methanesulfonylamino-4-methoxyphenyl)benzamide (2 g) in dry CH;Cl; (50 ml) under nitrogen,
was added boron tribromide (2 ml) and the resultant orange suspension left for 3 hours. Methanol
(50 ml) was added carefully and the solution stood overnight. The solvent was evaporated in
vacuo to a volume of 1 ml, then methanol (50 ml) added, this was repeated 2 more times.
Purification by column chromatography over silica gel eluting with chloroform containing
methanol (10 — 20%) gave 4-methanesulfonylamino-3-hydroxy-N-( 4-methanesulfonylamino-3-
hydroxyphenyl)benzamide (DC0051-DF) (0.74 g, 40%) as a pale brown gum,

'H NMR ((CD3),S0) 10.37 (1H, bs, NH), 10.21 (1H, bs, NH), 10.01 (1H, bs, NH),
9.05 (1H, bs, OH), 8.76 (1H, bs, OH), 7.68 (1H, bs), 7.53 (1H, bs), 7.51 (1H, dd, J 2,
8Hz), 7.45 (1H, d, J 8Hz), 7.21 (2H, bs), 3.14 (3H, s) and 3.03 (3H, s).

Hplc (method 1) 29.4 min.
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10

give the anilide. Reduction by catalytic hydrogenation
foll owed by imedi ate nesylation gave the nesyl am ne.
This was denethyl ated by reaction with 10

borontri brom de to give

3- Hydr oxy- 4- met hanesul f onyl am no- N- ( 3- hydr oxy- 4-

nmet hanesul f onyl am nophenyl ) benzam de (D00051-DF). A)
2- Met hoxy- 4- ni t r o- net hanesul f onyl am nobenzene. To a
solution of 2-methoxy-4-nitroaniline (5 g) in pyridine
(25 M) at 0OC was added dropw se net hanesul f onyl
chloride (3.5 m).The ni xtbxamplgds | eft at 0OC for 1 15
hour, then brought to RT for 2 h. The m xture was

PO drxd-Ni2-6x0-2,3-dilwdleo-EH-henzp [dimigdecol iy bdiyAre 1B d
(smnzrbﬂmnﬂazolerf‘nearéem @(rﬁferrné@ WCOP3BPed t hen
washed with water and dried to give

2- met hoxy- 4- ni t r o- net hanesul f onyl am nobenzene (7,32 g,
989% as an off-white crystalline solid 83 1

(CEX:].S) 3 (1H dd' J ||s,2 opylzarbodiinii g
g 8%(%& 0,435@: Z“f;ﬁim:i?,m% I 2 (H"aH s} and

H
2- N@t%oxy 4 am no- nethanesulfonylanlnobenzene 5 A
sol ution of

2- et hokhp-amide wassynrbasivah b gretion grozpiinbiiénderdE- (1 g) in
mbéfe&%da(z&% 5. E‘Zr%oxgﬁé‘ Lad QiR &amlotzaéldaﬁmmf %&&m&&&%-

was stirre under hydrogen for 48
Th enqvpkhemr@emgf Lid %Nehrswmméfgrboebémd@ aud hen

_ evgﬂgaﬁ%ggo g ve 2-net hoxy- 4-

15

20

25

30

am ho- et anesulfonylan1nobenzene as a brown gum This

was useld3-aF tNTBuﬁoprqwkﬁIbpfbmdecﬁ%S@%ﬁh}@nwlbwwsﬁwbto a solution
reges. bﬁﬁz 3 liﬁxfy@) BrdhLOe%Mzse @lctaébex;l}#c de (0448 g; 2.5 mmol) 5-

4- et hanéesul | am no- 3- mef hoxyphenyl ) benzani de A

s uglpélﬁ@r% %%msywlwm@wéﬁﬁﬂ@xwwwaﬁols (%34 &5
hﬁﬂ%ﬁngmlQﬁbgﬁ}(aﬂxﬁﬁ&hﬂﬁﬁm&ﬁﬁﬁﬁﬂ)@&nﬁﬁi&ﬂﬁm&ﬂﬁu&ﬂo

hours EXCAss t hi onyl oride renoved in vacuo to
gi viredabdB & far Enboyrs Hee mscwtammr@u@ms gholad by [filfratign olthe

thﬁm&ﬁthQ@k&%ﬂ&“%d%}v@ﬁﬂﬂgﬂﬂ%e%ﬁmﬂhﬁgkﬂﬂﬁﬁqiHﬁﬂﬁ%yﬁégﬁgﬁde

was ded to a suspensi on - Eesy | am no- 3-

rref:ﬁébl yEhgiprddaet was dpsphyediin dlaqe&bﬂselif@m@t(ﬁtaa énd mosiijatethy
th ﬁﬂhtﬂg Eﬂe%l'ﬂﬁor( 411155@9011%% (60PHY Htratd BEnT g ﬁd%%cuum

refl uxed et her hours, then |eft "at
ov &P |2dPPt0'N axo-2, ésim)rﬂ@nltﬂ h?rsw[d}l@ldﬂﬂé-Sa)dh%&dthadm-lﬂ-
di 6h:Gu HRM@@? chrbORAd (hisa PerhA 65 RO @0510313)% dz g%l%

50 he resultant precipitate was I tered
m@m@ﬁsm 39067 @@Bmﬂyﬂx Ko G 5aTD05 515k 51D 7.65

3- Mef QopetiA 785 iIrP‘bQ}"K% (IH, &, J 8H2) 7.05 (1, 4,1 8Hz) 7.85 (1H, 4, I
4- nethanesulfony am no- 3- met hoxypheny( )’benzam de
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(2.03 g, 67%. 1H NWR ((CD3)2CO 9.91 (1H, bs, NH,
8.05 (1H, d, J 8Hz), 7.98 (1H, d, J 2Hz), 7.90 (1H,
d, J 2Hz), 7.81 (1H, bs, NH), 7.80 (1H, dd, J 2, 8Hz),
7.50 (1H, d, J 8Hz), 7.39 (1H, dd, J 2, 8Hz), 4.18
(3H, s), 4.02 (3H, s) and 3.04 (3H, s). 25 D)

4- Met hanesul f onyl am no- 3- net hoxy- N- (4- net hanesul f onyl a
m no- 3- met hoxyphenyl ) benzam de. A suspensi on of

3- met hoxy-4-ni tro-N-( 4-nethanesul f onyl am no- 3-

nmet hoxyphenyl ) benzam de (2.03 g) in nethanol (50 m)
and ethyl acetate (50 m )Esampled®irred under hydrogen
wi th pal | adi umon carbon (10% 50 ng) for 18 hours. The
30 Ns@drdihydrommhenyleZroyeddrdibxdue-dH-hepzgfilimidazdde-6un gum
Théaxbexamide (isfesredite 8P GLWS1-82)-pyri dine (5 nl) and

cooled to 0OC V\,hen met hanesul fonyl chloride (1 m) was

added, '8 NketSat 0 urther 2
hours thg ro t t for Ih., T ture was
pour ed onto ice’(50 g) and hydrochloric acid (3M 50
g), the resultant brown solid filtered and washed H

ith water t 4- et h 3-
el TSI M el
4- wet Raie Sl f mi-no ho b 1
g, 1ﬁ0ea§r‘“2‘g a Salmﬁc bribwh So|xlyg 'W{Il\/anf?@DG) 2&:0)
9.69 (1H bs, NH) 815(1H bs, NH), 7.93 (1H, d J
oHz), 7.78 (1H, Hz), 7.76 (1H, bs, NH),

(1H, dd34 Pl!zydr%{z} mtrotsezepmas oenzyjatgd-by) reﬂwrmwﬂ( hqqzyld

J 8ladide %ﬂfl&ta(s&dﬂn cBBonate Ra b%éé%)l ace{’onQ %/h{cﬁ |6|n re%ﬁmtmﬂ v

(3H, s), dzh? and 3. (l‘ %
RM‘H%W@&QHHF(SF]W 3a‘h1 nZy1q5y @pdiRG NI.S(W&S coupled to 2-0x0-2, 3-
4 ARl ABN eI QR 2R- ELQarﬁoxyjﬂ}f%x@ﬁ nyli) henzam de To a

stirred suspensi on of 4-nethanesul T onyl am no- 3
- méksepsepyiser Eod;gmude in the presence of 1-hydroxybenzotriazole to provide the

me R WaT) VA Q@B‘;}’IE’?!R@
[ nhgrﬁse%—éﬂa 2 (a%(@)H eﬁ%&lﬂ%gr A t'r oggﬂﬁa}lgﬂ\%é?%%gé)g&g%%%ﬁl

tr PBEBPNde (2 nl) and the resul tant orange suspension

left oKy B 4iBESy103R 1 H3RObenkend 50 M) was added

careful | y and the solution stood overnight. The
sol Venthfﬁﬁuﬁ‘éQfBQﬂa?é()ﬁCiai gnso ﬁﬁﬁa%HQvaE Qaded Yoo 4EioRbr 3L 401 1,

t hen net hanol his was repeated 2 rmre

ti ﬁ@gdmw&rmmbmmedh%g l@dmuﬁ!ﬁ anttheonh bogidglPs2 gy} mmol) in

Si blefRe OR0 nl). *ﬁab Rdtih bl blt vs Q6 s BA P T Rufy. RYer the removal
met hanol (10-20% gave

4 aEthe saheest mderrgdusad presserehthe Fesidye wpy(partitioned between ethyl

ATEY %hﬂ)faﬁ@ %Ln@f‘@s@ ot 0)3 m@&ﬁﬁ%am@ ga&lvoaé %g&fém water
(DC0051 DF) angn as a pal e brown
(100 ml) and drled over ydrous magnesium sulfate. Removal of the solvent under

reduced pressure provided 2.37 g of 3, 4-Dibenzyloxy-1-nitro benzene. (Yield = 70 %)
'H NMR CDCl; 7.85 (1H, d, J 8Hz) 7.8 (1H, s) 7.28-7.50 (m, 10H) 6.95 (1H, d, J
8Hz) 5.24 (s, 2H) 5.21 (s, 2H)
| B) 3, 4-Dibenzyloxy aniline
Sodium dithionite (2 g) was added to a solution of 3, 4-Dibenzyloxy-1-nitro
benzene (2,37 gm) in a mixture of methanol (30 ml)/aqueous ammonia (5 mi). After

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

87



10

15

20

25

30

20 "H NWR ((CD3) 2SO 10.37 (1H, bs, NH), 10.21 (1H,

bs, NH), 10.01 (1H, bs, NH), 9.05 (1H, bs, OH), 8.76

(1H, bs, OH), 7.68 (1H, bs), 7.53 (1H, bs), 7.51 (1H,

dd, J 2, 8Hz), 7.45 (1H, d, J 8Hz), 7.21 (2H, bs),

3.14 (3H, s) and 3.03 (3H, s). Hplc (nmethod 1) 29.4

mn. 25 30 85 Exanple 9

2- Ox0- N- ( 2- oxo0- 2, 3-di hydr o- 1H benzo

[d]im dazol - 5-yl)-2, 3-di hydro-| H

benzo[ d] i m dazol e-5-carboxide (referred to as

DCrossie. Big residye wa pertitiopedigetrectpthyl acetate (75 ml) and water (75 ml).

D' "I“ﬁ@ %@%&tﬁ@[a?%%a%d%ﬁ% vﬁ"ce@éﬁ‘rﬁi),\bn%oﬁgoﬁ)(ﬁ '_c!ln'é'd
was synt hesi ze

r e gmnan]g{dgmg wogipsiug-syifdg apdeopeqntrged under reduced pressure

begﬁ?ﬁ%& Q??;Pﬂlo_ aéh clﬁoﬁ%%gé%l dv‘ér s"ﬁfch el:@}llhl?% itR B PQicéate/hexane

enzolm e presence o

1, (B 1) mpvideddid $erlr%wl@&3r~bmﬁhom -Graminebienzene (Yield = 47 %).
hydﬁ%i@%ﬁ@}f iﬁf@ﬂ V\g ]13)36 g b, h’:HHz?g?'? sf?ﬁ?ﬁ‘iji hnde

ded'to
2- (SI(I@)52 ﬁzﬂb HYPOGZHLI) BAP 5L . &b e- 5- car boxyl i ¢ aci d

(0.448 gy, 655 g"iglﬂir@grroglq %§%z01m1dazol v} 5-carboxyl (1-N-3, 4-

ammo- 2- 0X0- enzolm azo e
1- ﬁ;lmnmmhmﬂ)ramﬂgl e (0.34 g; 2.5 nmol) in anhydrous

N - i meishil S OSBlRcalok by 04TE; i%ﬂ%btj’%ﬂ&&w&%

was sti'rret ours recipitated

pr 8elutéan %@xoéd -gibpdroB - bemmm@méﬂﬁ-eﬁrqumbc aqie @B gn3.27

ARG BN 0 Byl g

| nedi- 217e1m¢9l) gAnhydepuseN, @Bﬂﬂl}neﬁwlfo edil 3 mbedftgnptiomg for 1 16
rﬂ‘éta{ f&gmttgﬁpegp%g? ‘Hc%hcigflg]ﬂ xﬂﬁ:@&r ohfeh IL:?W&@LQ] 59 1}11). The pH of

tration an er vacu ‘gave

A Beginieous pduss émghoﬂﬁ\bh}fdmbbm efidiqudrptinred for 3Gmjmujes.
Srifiritiod Eﬁweiéhm%%[%é;géﬂkﬂ %&ia% @%ﬁ*ﬁ%‘lb &%wﬁ@d £ grams

referredto as HI(IQ
( ( ofB3P28d 3tdhpho-(Hipenzoimidegolyl- ﬁ@aﬁ@i)(li -X 4- dNﬁ}lZﬂ@iyg@enyi)
(1 Hmd%. NH) 7.65
Yield = 73.6 %.
TH NMR (CD3),SO 10.5 (1H, s, NH) 7.65 (1H, d, ] 8Hz) 7.6 (1H, 5) 7.2 - 7.6 (m,
12H) 7.0 (2H, d, J 8Hz) 5.15 (4H, s).

D) N-(3,4-dihydroxyphenyl)-2-ox0-2,3-dihydro-1H-benzo[d]imidazole-5-
carboxamide

A solution of 2-Ox0-2, 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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(1H, d, J 8Hz) 7.55 (2H, bs) 7.23 (1H d, J 8Hz) 7.05
(1H, d, J 8Hz) 7.85 (1H, d, J 25 8Hz). 30 86 Exanple
10

N- (3, 4-di hydr oxyphenyl ) - 2- oxo- 2, 3-di hydro-| H benzo[ d[ i
m dazol e-5- carboxam de (referred to as DC-0051-B2). 5
FOND2 ' a Kph3 z2Cr r O 3 CH OOCOvWvh F12 HOH
pY}{iONHC& N\ NCH Wft =( ONA/ g~ O=</ HRl/C
~N/ HH HH3,4 -D hydroxy -1- nitrobenzene was
benzyl ated by refluxing with benz bromde with
potd&’é’éioﬁmhé%)ﬂb%ﬁm%3d§wémb%§beqz?{d &Swprbesmide. Yield =
regyetion with 10 sodiumdithionite gave 3,4

- di. benz on aniline. This was cougqu ed to 2-oxo-

di hEI 19941 () 286 (1¢h ¥ 1Heb5é816é(1}§|dﬁéﬂﬂ)
N 37 59&}?‘5} BOAORY. &G}Pbﬁ% PH)%% cE?S@fZ?& 861{31?1 QfJ 8Hz)

1\%{{ dr oxybenzof ri azol é row am de.
aniMe (R8QEMHAE ) 388 B Nl é@Q%D H?Lﬁ;(@ptbgréma& 25(6rmlinn
presence of palladium on E%:ﬂ@@llw A) 3,

4- Di benzyl oxy-1-nitro benzene Potassi um carbonate

( 4 3]44d19ydr§9y mjoio-%ﬁlﬂﬂﬁ qff lQenQo [ﬁghﬂia’z&% ﬁfbeﬁzanﬁﬂe

'@%@Jr?é&%o%sﬁbtd@?%@}e”e and benzyl
bromde (3.42 g, 20 mmol) |n acetone (100 m ). The

reaction mxture was refl uxed for 12¢hours. After,the
renovake f ke s uf@e " _pHess the

resi due_lgs “parpitt betpem@d |  aset aLe~A50
m ) and” wat er (50 mM). The ethyl acetate |ayer was
washed with water (100 ml) and dried over anhydrous

nmagnesi um sul f at Resoval of th elglzt under H
re wf@r om_ded ocHPh #ﬁ 7‘/@
4- ylw ni t r orcbeRz C(Yleld—700°

3, 4-Dihydroxybenzoic acid was converted to its methyl ester by refluxing in
methanol in presence of acid. The dihydroxy group was protected as its benzyl ether
by treating with benzyl bromide and potassium carbonate. Hydrolysis of the ester
using sodium hydroxide provided the acid which was coupled to 5-amino-2, 3-
dihydro- 1H-benzoimidazol-5-one using N, N-1, 3-diisopropylcarbodiimide in
presence of 1-hydroxybenzotriazole to provide the amide. The amide was
debenzylated by hydrogenation in presence of palladium on carbon.

A) 3, 4-Dihydroxy benzoic acid methyl ester

A solution of 3, 4-dihydroxy benzoic acid (2.8 g) in methanol (150 ml) was
refluxed in presence of concentrated hydrochloric acid (0.5 ml) for 12 hrs. After
concentrating under reduced pressure, the residue was dissolved in ethyl acetate (150
ml) and washed with water (50 ml)} 10 % sodium bicarbonate solution (50 ml), brine
solution (50 ml) and dried over anhydrous magnesium sulfate. Removal of the solvent
under reduced pressure provided 2.64 g of 3, 4-dihydroxybenzoic acid methyl ester.
(Yield = 86.5 %).

'HNMR CDCl; 7.7 (1H, s) 7.63 (1H, d, J 8Hz) 6.92 (1H, d, J 8Hz) 5.7(2H, bs) 3.92
(3H, s)
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"H NVMR CDC13 7.85 (1H, d, J 8Hz) 7.8 (1H, s) 7.28-7.50
(m IOH) 6.95 (1H, d, J 25 8Hz) 5.24 (s, 2H) 5.21 (s,
2H) B) 3, 4-Dibenzyloxy aniline Sodiumdithionite (2
g) was added to a solution of 3, 4-D benzyloxy- 1
-nitro benzene (2.37 gm in a mxture of nethanol (30
m )/ aqueous ammonia (5 m). After stirring for 12 hrs
at roomtenperature, the solvent was renoved under
reduced 87 pressure. The residue was partitioned

bet ween et hyl acetate (75 m) and water (75 m). The
et hyl aBkl 4tRibéngylexy M@Oiﬁ/asiﬁé@twlteﬁﬁ/vat er (25 m),

bri ne Spdtééglhfarea&)&ﬁdt )5 g: 4% bfh1) WA GlaeRRY HiidE of 3, 4-

magnesi um sul fate an concentrate under reduced

pr dibsdnoxybemioid deidanathyd asteny(2.6 igabh7 wimobrad brgrd Brapidy/ ©r37 &;
Si lﬂ.gg"eng:ﬁjlm%!:éégﬂe?ﬂm%l} h‘h@?éﬁ)fﬂlon%gﬁl?etﬂsl?maﬁfor P hrd Alfler

pr ovi Benzyl oxy- 2- net hoxy- 5- am nobenzene
( Yithg|remevalgf the solvepq uxpleR r sy, tire ydyevpisipartjiongd getween

( 1 %&xyl #et%té 6§%hﬁld%§atér %5_6 )Th@ glg'l 'c(cué'he lzq;er v}as m&l withl 3
3 mah:y@ﬁcsnl) adisisind @YW@H@@WW&B@WB@H@;@ RGIJ!O\NI gf thqsolvent

di 1 i "
B %ﬁ({% %eldx‘r?e&{ ng%ggwr%bﬂrg\lrll nt?d& (%& é%l% D’g;’l?engrlox_}r brennrzg c a(:{xlla n;ethyl este
ad(f7é1d1<21t-08 Ye)sol uti on

Iz%ﬂl?ﬂz épéLdi 33/(?'1[1%) blgs l@ﬁ? %of gﬁﬁ%@'ﬁoﬁ'zmc PR (11, d, 7

584 -dlbenzyloxy ani l'i ne
(1352)95 24, ﬁh%l(f), 23)@83(%@} oxybenzotriazol e (0. 442

g, 3. 27-y3lpipd RGBSl N - di methyl formam de
(15 m). W?telr lgrl?rr?‘n &? r 16 hrs at room

t e n‘pe r o seletianted sediume hyﬂgwéﬁ (2w & metbangbhPe@Diwes aded o a
ﬁutfgn)o The pH of 15 the m xture was adjusted to 2
ydrochloric acid and stirred for 30 m nutes.

FI BI"(‘@WWOW‘@FH@@S wriidhepethieesisr Gefd @ inghethangk (FY mi)pnd reffuged
(3 d;?f %%r mﬁ o Q\Va'l gﬁﬂaﬂan%gmﬂ[eﬁ@&me@ rtess@é%e?remdug was dissolved

o- | en20| m dazol yl - 5-car

Xyl
2 a0 mmmv@wmmﬂnd@cetaw @1c50-1n1y. T hg aqaconjaycriwas

( 2%1&%1%;9‘1 ilgdt‘gchg 'acﬁ 'to ?&c(p]tﬁed gmdu]ct %E?éollthgﬁ by

( 46iltraion wigph on drying under vacuum pr0v1de 24gof3, 4 benzyloxy benzcuc

l\l-ggd{?;gi(fyyi{o yphenyl) 2- 0x0- 2, 3-di hydr o- IH-benzo[d]l
m dazo - cadrboxam de 25 A solution of 2-Ox

3- il Ve eDCh70eRHob. 1 Yo% 31 5/(108, ro)g- Bt i} 4. BERY %26 (@H,5)5.22
(2H, s)

D) 3, 4-Dibenzyloxy-(5-N-2-0x0-2, 3-dihydro-1H-benzoimidazolyl)
benzamide.

1,3- N, N-Diisopropylcarbodiimde (0.945 g; 7.5 mmol) was added to a
solution of 3, 4-dibenzyloxy benzoic acid (1.67 g, 5 mmol), 5-amino-2, 3-dihydro-1H-
benzoimidazol-5-one (0.745 g, 5 mmol) and 1-hydroxybenzotriazole (0.675 g, 5
mmol) in anhydrous N, N — dimethylformamide (20 ml). After stirring for 16 hrs at
room temperature the reaction mixture was poured in water (100 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 1.06 grams
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di benzyl oxy phenyl) amde. (1.10 g) in a mxture of
acetic acid (100 mM) and N, N- dinethyl formam de (25

m ) was hydrogenated at 40 Psi in presence of 10%
pal | adium on carbon for 12 hrs at roomtenperature.
After renoval of the catalyst by filtration, the

sol vent was renoved under reduced pressure. The

resi due was dissolved in N, N 30 di nethyl fornmanm de (15
m ) and the product was precipitated by diluting with
a mxture of hexane/ethyl acetate (1:1 100 ml)

Fi lof B.-dibenzppei{Sdid-oo258-ddyéio- I -pazamidgolyl) benzalmde (Yield
mlgayﬁ%wphenyl) 2- 0X0- 2 3- dlhydro | H benzo[ d] i m dazol
e-9-carboxam de. Yield = 81% 'H NWR %&I ) 2SO 10. 94
(1 4R (@D86Q9.94 (15) 6.5 12A4Hpm) 7.99 @H, A1H$H215) (Hils)

7 59( ' Hn:fé 4- d%'#%x?lﬁ gzoéﬂh ﬁ-dgléh'ﬁ) ﬁ{%@ﬁ%{h@ﬂm&%ﬁ 66(1

100% . HPLC
(warl)hwa@)des 256 min. Exanple 11
3, 4-di hydp@%r d¥( % l%x?'(fj-NtQ’-g:[ooZ 'mg,aﬂé ﬁ§1 %ﬂzﬂinﬁ&%&?ﬂgn

-5-yl ) benzam de to as

o bpizamdy {1.0645 2@%114@@11 ac@c@@d*(lmmwm lordra@emsipd ot 4948pi/in
H Wsénc&ﬂﬂ“@aﬂ%@ﬁ%@a&o%l f'ﬁrs %Pmm{l t%::}ieratur@ Aqér Qem%val

o~ Rif fhe cptalyst by Fltratian, the-spivetaves mﬁ&mder radicgd waswre The
CORYRIuE %Qs di®olvk® TN Mllmeﬂ:@hgl&agﬁdé'(gg hﬂ*)?jiuﬁ thelphoduct was

met hanol I n é)resence of roxy group was

pr dresipiteted Wsdilufing with g pixtere pEhexanddethyy) awqtaéaaﬁi i §L0RimlK

be B¢ ysi s of
© he ol pRITIAAE 0390 Y B3 WOk L RRLD L I O 5

wh betzolimidagel p-dibersgmileyitld 5= 9 %. 3-
di
3' Zi?t?bgvﬁz ¢b, %(E:bg%s? 225 jtls ﬁ@ies);%tslrtgﬂ'\ts) ?'34(1H s)7.37 (1H, s)
1- fpd 1(52 Eéﬂé} T13d0 & Ji8slzpe. 85/[1(% di iz 88 €L H, ThE8Ra de
wa I e of
paIMg gzl%ﬁ &Mﬁﬁg@% Bys &Xﬂf:?@}eﬁlrﬁi@rﬁeth& BORGHE

xample

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

Ph Ph

HO:©,NO,_ K,CO, o NC, Na28204 OD,NHZ
—_—
| MeO Brbr Meo:@ AqNHal MeCH Moo
_MeOH_MeO KzCO Meo;@i ]@j
BnBr Ph MEOH Ph
OM!H O OMe
. DIPG Q Meojg/l
OH ) N OH
o i pdic Ho th

3-Hydroxy-4-methoxy-1- nitrobenzene was benzylated by refluxing with
benzyl bromide with potassium carbonate as a base in acetone which on reduction

with sodium dithionite gave 3-benzyloxy-4-methoxy aniline. 4-Hydroxy-3-methoxy
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20 A) 3, 4-D hydroxy benzoic acid nethyl ester A

sol ution of 3, 4-dihydroxy benzoic acid (2.8 g) in

net hanol (150 m) was refluxed in presence of
concentrated hydrochloric acid (0.5 m) for 12 hrs.
After concentrating under reduced pressure, the

resi due was dissolved in ethyl acetate (150 nl) and
washed with water (50 m) 10 % sodi um bi car bonat e
solution (50 m), brine 25 solution (50 m) and dried
over anhydrous magnesi um sul fate. Renoval of the

s olbgranic acidrige porvertRdde s ﬁlpféglsqareebyprreﬂvrleﬁela npthguol in gresegee of

4 dh QM&I r'1(1)15 )ﬂ%%%é@ Jwﬁs 1 H Sﬁ}ié;beﬁéﬁl ﬁxronude(ami Et!r mm?ﬁrb’énatc
( 1 iﬂe es@er wWhs Mgly@dyr(ﬂ@ rspd@g)hy@ogge toaygqqldegye qygi Bhe apiline and
4- leﬁ %?eydo?ﬁié’d ltgﬁrgé@ hNE] %C+l§om§edboaﬁhﬁe iRtRRRIod M

car bonat e ded to a solution of
3, hy owbnlgz@rrwgl@t@rpz@rldﬁ theangiderdiinally the benayl grounevag remayed by
ace%rarogeﬁgtldﬁqgéﬁégenw ﬁ?&%ﬁor@&rﬂm 31.4 mmol) in

one reaction mxture was refl uxed
for 12 4&,} %—Bem!oer—Zentthexyr%nw&ane t he sol vent under

reducedp aﬁﬁl%mon&é;ﬁq 65 GR; @Iyﬁmmswa@ a&&euttd @rammﬁ eryveen

and wat er
ac ategiosy- ﬁay@rphm (h@s&a af qul}ﬂnd\hmzelrbr@ede ﬁll 31 %d Odlrrrlféhm
OV G etGHB (OOAR 9 Uhe TBERGShi Rk SWAs B&ed 22 TBMAY: Sﬂfe gbﬁ@ntfwag

sol vent under reduced pressure provided

g
4- pespdyadgsapdusedpressereaad the aesidyg Wasrarioned batwpeg cthyl acetate

8 6 (6Wm (g 1)1.91d \ﬁté}lm ﬁ?%q% ]e) y%%gt%t% }I!?re?r)ras se&?atédl Jv)lshc&' witH Evater

213 50 @11) Q@d quq)anlgrdggrs (I@gneglj_lg[l) su]@gte @emy@og@ﬁ zcg,lyq;g( 911der
beRzaia p%étlge Opbx‘oﬁgédl*ﬂ 4 008r Qﬁe&?g)kﬂmlﬁ% %1 fikEobedzede g)lelﬁ 8

nmet hanol was added solu ion of 15
4- Bﬁéeﬁzyloxy benzorc acid methyl ester (4.64 g) in

Metd aRe cb@@ 7”55)(114@1 %ﬁ&i HEean, H913-As [¥ES m) 6ok @1H, d, J 8Hz)

renoval of hanol “under reduced pressure the residue
maéléKE%é]h%H@HLﬁ wat er (100 nil) and washed with

et hyl ) ous | ayer was
&K&%th drdrég 5-anliAGh ke

acrdlfled W t hloric acid to H 2. The
pr eci pi Sthueudlﬁrqsa@rélﬁ 2vens addadde s wlution of 1-penzylery-grnethoxy-

Whis GliroBEhzEKe(2 Bt R ShixhRE BHR QLY 0 %ﬁ)/%{uéoug affosia (4 ml),
4- benzyl oxy benzoic 20 acid. (Yre
After stirring for 12 hrs at room temperature, the solvent was removcd under reduced
pressure. The residue was partitioned between ethyl acetate (75 ml) and water (50 ml).
The ethyl acetate layer was washed with water (25 ml), brine solution (25 ml), dried
over anhydrous magnesium sulfate and concentrated under reduced pressure.
Purification by flash chromatography over silica gel eluting with ethyl acetate/hexane
(1:1) provided 0.771 g of 1-Benzyloxy-2-methoxy-5-aminobenzene (Yicld = 35%).
'H NMR CDC}; 7.25-7.5 (5H, m) 6.78 (1H, d, J 8Hz) 6.35 (1H, s) 6.28 (1H, d, J 8Hz)
5.1(2H,s) 3.8 (3H, 5)
C) 4-Hydroxy-3-methoxy benzoic acid methyl ester

A solution of 4-hydroxy-3methoxy benzoic acid (7.2 g) in methanol (150 ml)
was refluxed in presence of concentrated hydrochloric acid (0.5 ml) for 12 hrs. After
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"HNWR CDC13 7.7 (2H, b, s) 7.27 -7.5 (10H, n) 6.98
(111, d, J 8Hz) 5.26 (2H, s) 5.22 (2H, s) D)

3, 4- Di benzyl oxy- (5- N- 2- oxo- 2, 3-di hydro-1 H benzoi m dazo
lyl) benzam de. 25 1, 3- N, N- Di i sopropyl car bodi i nde
(0.945 g; 7.5 mmol) was added to a solution of 3,

4- dlbenzyloxy benzoic acid (1.67 g, 5 nmol),

5-am no-2, 3-di hydro-lH benzoi m dazol -5-one (0.745 g,
5 mmol ) and 1-hydroxybenzotriazole (0.675 g, 5 nmol)
in anhydrous N, N - dinmethylformam de (20 ml). After

St icongenigating mn%rddu@datessweadmr@@dmeraadm@vedmeethséa@eﬁat@@%

i Xy &ﬁ%ﬁed&ﬁﬂ!&&e #56; g%dg%\l%argonuées REbDE x 8550

m xture was uetrad rochl orl c - aci
anovatari(¥rmell alﬁcbﬁrleQ@Vmanthe@s maEndsmrreaulf@tn Rempvelat Hiesgfvent

t h %n@ér?%géd p@%‘sﬁ? ﬁl%)%ﬁd ?Qﬁ% %I;gfl%cﬁoﬁ-%gxﬁ@iy lﬂ:ﬂ?ogé &?(pmethyl

06 grans
3 abthy Yield=2lsehxo0i mi dazol yl ) benzamide. (Yield =

45, 13@@6\,9[11 d?ﬂ“”%@ﬁgﬁ%%ﬁ ?ﬁ(‘gﬁ%g@@ 83 8Hz)76 ?s i, -

3 ﬂ@li’rﬂﬁdﬁﬂx@&ﬁ-(@ﬂr&)xo 2, 3-di hydro- | H benzo[ d] i m dazol

4 -9 g |5 b)é |niz) j 0 e 9{9{%?@1?&&)%‘ ]!ée(?lgolgfaclﬁ methyl ester

3-di hyd

ol ) RO RN OBA00Y tano RERARANT oyl Bl

Ps |3-m¢th0xmbelsz@r¢caeldo1ﬂetm@ oty d3.6 adEQumnoh amhlpdwjri bfcandelcz 42 res20
n[n?(ﬁ &Bﬁr %()Urfﬂﬁv : nfréag{lonr ﬁ&ﬁ%@%%s rgﬁ\gfgg ?orcigml %ﬁér tﬁ’é’

filtrati the so f was renove Frre
p r e@;mwieof thRtelve wndssirdiyecd puessi.dholesidd was phititioned between

@ Jc@%{e ?’grgﬁvz(tgﬁS 6‘1&) ﬁl@getﬁﬁ %ega?eglg%é? twa¥\@Rshed with

prec pltate uti ng w't
h e yeatee (Btrhly hndalmd ave afllydiops (na@@sivin)sulfateiRemogaliobtie solvent

r i ; ;
5, 4P ROl Boviged 4648 of dbeprylopyep methoxy benaoi acid
be medivtidstari Vighdst 866%) ) benzanmi de. Yield = 50% ' H NWVR

(008) 253 it homiby ekl Ak &) 9 41 (1H bs)

S IS A B

nEQmManZ) 2.34 nmin. Exanple 12

gssgfézga%yr %ﬁ&%‘ﬂ%%)’c%ﬁ@%é%ﬁ%ﬁ@k’ b m‘}neftﬁahmswmw

refluxed for 4 hrs. After removal of methanol under reduced pressure the residue was
dissolved in water (150 ml) and washed with ethyl acetate (2 x 50 ml). The aqueous
layer was acidified with 2N hydrochloric acid to pH 2. The precipitated product was

collected by filtration which on drying under vacuum provided 4.17 g of 4-benzyloxy-
3-methoxy benzoic acid. (Yield = 74%)
'HNMR CDCl; 7.7 (1H, d, J = 8Hz) 7.63 (1H, 5) 7.3 -7.5 (5H, m) 6.92 (1H, d, J 8Hz)
5.25(2H, s) 3.98 (3H, s)

F) 4-Benzyloxy-3-methoxy-N-(3-benzyloxy-4-methoxyphenyl) benzamide

N, N-1, 3-Diisopropyl carbodiimide {0.40 g, 3.36 mmol) was added to a
solution of 1-benzyloxy-2-methoxy-5-aminobenzene (0.771 g, 3.36 mmol), 4-
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Ph Ph Ag.NH MOH MO j NHz MOO 1 / NGO B BGCa MeO |
/ NO, O~~0'"1 MO McOH MO fCzCO MOO OveOHH MOO CH
OHHHOI / O'ne BnBr PO ' / McOH phO HO IO OWH
"ad / Ovw MXO Ph,) OC MO "N MO "N~ PhO & CH o |
Ne, Ph~0 //'" Hp hd/CHOJi~/" "HOH MO

3- Hydr oxy- 4- nmet hoxy-1- nitrobenzene was benzyl ated by
refluxing with 25 benzyl brom de with potassium
carbonate as a base in acetone which on reduction
with sodiumdithionite gave 3- benzyl oxy- 4- met hoxy

anibpnzyexy-4-npaglprp Renzgic peie KO3/, 9 Boenolbind ldmd@XWOHIazole
CoRy 844 £9 35 RunhdiSin meNhMﬁne@ifsﬁnMdJ@é biipeng Qnrk&l féﬁtzhﬁ'sn Fhe

i n presence of an aci d dr ox was benzyl at ed

us iPFgue eves precipitaier kyedilupies wish fa@@ﬁﬂuﬁp 1 aepsatahexanp{g:1)
est(?foln\isaﬁm gk ett}ifﬁgctfeh hﬁxﬁfe%meﬁx db@xird %ew&&@w de

the acid e aniline and acid were coupled using N,

I\I- pethgxﬁNr@dasdean%@mhﬁnmlé berapideseiplde 68f%-1 5
hydﬁw R 90 AEAL A, & @29f7039' (@@Ht;ﬁbei RILAed, 1RIRA do/(11hg 1
benz was renoved I-}/ ¥ r%genatl on 1 n presence
of 8 ig?mlﬂns)éﬁwé%ﬁ,m 85 (3H, 5) 3.76 (3H, s)

A) L Bengy L iaengy RE QDb REAE SR nRAR A Tide

car bonate nfrol ) was added to a sol ution
of 2 neﬁﬁ@ik@on@f ﬁlet4r]<3)€nﬁﬂ@¥i§b3 -nethogy N3 bf@zymaiﬁﬂ)m%hﬂa&yphenyl)
begzy.hmpiE b r eaﬂ@ it 4 mbeburd mNmmmmyifoﬂnﬁméeﬂnmmm% {501

m ). The ion mxture was réfluxed for 12hours.
Thavagbydyegepatedes prepeigooll@ upplfadiumeg gerben 33148 853t ©oRnd

th T 8. ! al a
1B e N Al Ay 1o

éms@btagraﬂwveW% el olting Wwﬁtﬁé% ett(y acgtatpihepgup ,prqyrdeéa 26 g
0V BF 3- BRI LRSS hneilbS)phé A S%Ké}lzaxﬁi‘de t\h@ld 41.6 %

E% under Teduced ressure grov

AR (B0 (85 8 59 TGO, kov7 S1CIFL-5) 7 95 (3% 97
% Hz') NWQQPQ 73097(1ﬁ5d (IJBHZ) @'85 glfﬁh'zl)z;}ﬂ) 884 (3H 1) $4 31, 5)
M/z (290 $M+ H*P?, 12 (M+ Ne(f) 100%) HPLC (method 2) 3.86 min.
Example 13
The following compounds were prepared using procedures similar those described
herein:
i) DC-0051-A2 also referred as DC-0051-S2

CH
[s]
OHCHN
N OH
H
HO'

it) DC-0051-A3 also referred as DC-0051-83

OH
o)
MeC,SHN
N oH
H
HO

NHSO,Me
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1))

5.15 (2H, s) 3.95 (3H, s).
B) 1- Benzyl oxy- 2- met hoxy- 5- am nobenzene Sodi um
dithionite (1.5 g) was added to a sol ution of
1- benzyl oxy- 2- net hoxy- 20 5-nitrobenzene (2.5 gn) in a
m xture of nethanol (20 m)/aqueous ammonia (4 m).
After stirring for 12 hrs at roomtenperature, the
sol vent was renoved under reduced pressure. The
residue was partitioned between ethyl acetate (75 m)
and water (50 ml). The ethyl acetate |ayer was washed
Wi t h wailig rDCBEShAY alsp réferred ad DEOHRL-525 i), dri ed
over anhydrous magnesi um sul fate and concegirat ed

re

g

P

under reduced pressu 25 Purid¢i catg by fl ash
i ca el uti th et hyl
QX 071 g7 0f ~on

chr omat ogr aphy over
Joenzéne (Yield = 35%.

acet ate/ hexane (1:1

1- Benzyl oxy- 2- net hoxy- 5- @

"H NWVR CDC13 7.25-7.5,(5BH>nj 6.78 (1H, d, J 8Hz) 6.35

(1H, s) 6.28 (1H, d, J 8Hz 5.1 (2H, s) 3.8 (3H, s)

C) 4-Hydroxy- 3-net hoxy benzoic acid nethyl ester 30 A

sol uti on of 4-hydroxy-3nethoxy benzoic acid (7.2 g) in
s refluxed in presence of

met hanol| (150 mi wa g

concent AT OpJhsh tierecdan RCOBSSRI ) for 12 hrs.

After oncentrating ‘\gecmreduced pressure, the

resi dueg%g di ssolfved ' yl acetate (200 ni) and
h

washed w 50 1 0 % sodi um bi car bonat e
sol ution ( 0" N er (50 nil) and dried over
anhydr ous 51 um sul fate. Renoval of the sol vent
under r egh pressure provided 7.25 g of

4- hydr oxy- 3- met hoxy benzoic acid nethyl 5 ester.
(Yield = 91.5 %9. '"HNW CDC13 7.65 (1H, d, J 8Hz)
7.55 (1¥, s) 6.95 (1H, d, J 8Hz) 6.15 (1H, bs, - OH)
3.95 (3H, s) 3.9 (3H, s). D ;HBenzonxy-s-nethoxy
benzoi c acid nethyl estw® 10 pPotassium carbonate (3.45
g; 25 mmvol) was added to 3 e\ytion of 4-hydroxy-
3-net hoxy benzoic acid neg pster (3.6 g; 20 mmol)
and benzyl bronmide (3.42 9§ nol ) in acetone (100
m). The reaction m xture was refluxed for 12 hrs.
After the renoval of:GNe .olvenb under reduced
pressure, the residue was-partifroned between ethyl
acetate (150 m) and w [50 m ). The ethyl acetate
| ayer was washed with viter (50 m) and dried over

OH

2,4-bis(3,4-dihydroxybenzyl)-8-methyl
-8-aza-bicyclo[3.2.1]octan-3-one
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under reduced pressure provided 4.64 g of

4- benzyl oxy- 3- net hoxy benzoic acid nethyl ester
(Yield = 86.6% E) 4-Benzyl oxy- 3-net hoxy benzoic acid
20 A solution of sodium hydroxide (2.0 g) in nethano
(50 M) was added to a solution of

4- benzyl oxy- 3- net hoxy benzoic acid nethyl ester (4.64
g) in nmethanol (50 nil) and refluxed for 4 hrs. After
renmoval of nethanol under reduced pressure the residue
was dissolved in water (150 m ) and washed with ethyl
acetateviy2 x 50 nml). The aqueous 25 |ayer was
acidified with 2N hydrochloric ggid to pH 2. The

. precipitated product was H@ol | ected by filtration

whi ch on dryi ng under vacuump Qvi ded 4.17 g of

4- benzyl oxy- 3-nmet hoxy benzg id. (Yield = 74% 'H
NVMR CDC13 7.7 (1H, d, J =
(5H m 6.92 (1H d, J 8Hz)
30 F) HaCN
4- Benzyl oxy- 3- net hoxy- N-
benzam de N, N1, 3-Dij§

\ /.63 (1H, s) 7.3 -7.5
5.25 (2H, s) 3.98 (3H, s)

o]
HOXy- 4- met hoxyphenyl )

zole\ (0.454 g, 3.36
mrol ) in N, N dinmethylformam de (15 and stirred
for 12 hrs. The product was preciHN-tgbed by diluting
wth a mxture of ethyl acetate/hexane (1:1) (120ml).
Filtrat¥iBn of the reaction mxture provided 1.12 g of
4- Benzyl oxy-3 5 : O,

met hoxy- N- ( 3- benzyl oxy- 4- net faxyphenyl ) benzam de.
Yield = 69 % 1H NWR (CDBH&éO 9493 (1H, s) 7.29-7.59
(14H, m 7.16 (1H, d, J 8Hz\ 6496 (1H, d, J 8Hz) 5.18
(2H, s) 5.06 (2H, s) 3.85 ( 8y 3.76 (3H, s) O

3- hydr oxy- N- ( 3- hydr oxy- 4- nef
m de. A solution of the

10 benzamde (1.05 g) in
NN- di met hyl f onnam de/ net
hydr ogenated in presencé
40 Psi at room tenperature f¥
catalyst by filtration and purif
chr omat ogr aphy over silica gel e
acet at e/ hexane provided 0.26 g o
3- hydr oxy- N- ( 3- hydr oxy- 4- net hoxyp
mde. Yield = 41.6 %

, 120 M) was

0% pal | adi um on car bon at
2~rs. Renoval of the

on by flash

g Wi th 65% et hyl

NH
*_xgg;4-nethoxybenza

viii)

oH
Ho
O NHSO,Ma

HO
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15 1H NWR (CD3) 2SO 9.73 (1H, s) 9.62 (1H, bs) 8.99
(1H, bs) 7.5 (1H, s) 7.45 (1H, d, J 8 Hz) 7.29 (1H,
s) 7.09 (1H, d, J 8Hz) 6.85 (1H, d, J 8Hz) 3.84 (3H,
s) 3.74 (3H, s) Mz (290 (M+ H), 312 (M+r Na), 100% .
HPLC (nmethod 2) 3.86 m n. Exanple 13 The foll ow ng
conpounds were prepared using procedures simlar those
described 20 herein: i) DC 0051-A2 also referred as
DC-0051-S2 / OH OHCHN N OH H HO ii) DC 0051-A3 also
referred as DC-0051-S3 OH p McQZSHN N H HO NHSO2Me
941%)i ) DC-0051-A4 also referred as DC- 0051-S4 OH
MSo,N M/ OH HO 5 iv) DC 0051- ‘~ al sQoseferred as

DC-0051-S5 OH HN M/ OH HO V)

HO

X)
§
Q \S /0
5 ~ Ho
xi)
OH
0
A N/@OH
O\S / H
7\
o N
H
10 xii)
N
o N
/N
N\ H ”
@\
B
xii)
OH
0\\ /n O OH
[
X
H
15
20
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i s(3, 4-di hydr oxybenzyl ) -8-nmet hyl -8-aza-bicyclo
] tan-3-one 10 95 vi) OH HO H3CN O / NH
02 HNCS\NH H3CN O NH HN SOZ 5 viii)
NHSG Me  HO 96

Xiv)
B o
N/
4 VA
O::_t._s/ H
N
H
XV)
OH
Ho O O NHSO,Me
HO
Xvi)

O NH50,Ma
OH

Example 14

HO l

HO

4-Hydoxy-3-methanesulfonylamino-N-( 4-hydroxy-3-
methanesulfonylaminophenyl)-benzamide borate complex (referred to as
DC0051-CE borate complex).

Treatment of commercially available 2-methoxy-5-nitroaniline with
methanesulfonyl chloride gave the mesylamine. Catalytic reduction of the nitro group
then gave the required aniline to condense with 4-methoxy-3-nitrobenzoyl chloride to
give the anilide. Reduction by catalytic hydrogenation followed by immediate
mesylation gave the mesylamine. Demethylation under usuval conditions gave a stable
borate complex of the required product.

Example 15
Compounds provided herein are potent disrupters of Alzheimer's A} 1-42 Fibrils

The compounds prepared in the preceding Examples were found to be potent
disrupters/inhibitors of Alzheimer's disease Af fibrils. In a set of studies, the efficacy of
certain compounds provided herein to cause a disassembly/disruption of pre-formed
amyloid fibrils of Alzheimer’s disease (i.e. consisting of AR 1-42 fibrils) was analyzed.
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Part A- Thioflavin T Fluoromeiry Data

In one study, Thiofiavin T fluorometry was used to determine the effects of the
compounds, and of EDTA (as a negative control). In this assay Thioflavin T binds
specifically to fibrillar amyloid, and this binding produces a fluorescence enhancement at
485nm that is directly proportional to the amount of amyloid fibrils formed. The higher the
fluorescence, the greater the amount of amyloid fibrils formed (Naki et al., Lab. Invest.
65:104-110, 1991; Levine ITI, Protein Sci. 2:404-410, 1993; Amyloid:Int. J. Exp. Clin.
Invest. 2:1-6, 1995).

In this study, 25uM of pre-fibrillized AB 1-42 (Bachem Inc) was incubated at 37°C
for 3 days, cither 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, 50p1 of each incubation mixture was transferred into a 96-well microtiter plate
containing 150ul 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
(444nﬁ1 excitation wavelength) using an ELISA plate fluorometer after subtraction with
buffer alone or compound alone, as blank).

The resuilts 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-S1, 83, S4, S5, S6, S7, S8 and S9) all caused a
dose-dependent disruption/disassembly of preformed AR 1-42 fibrils to some extent (Table
1). For example, compound DC-0051-S8 caused a significant (p<0.01) 87.9 +/- 0.78%
inhibition when used at an AB:test compound wt/wt ratio of 1:0.1, and a significant 56.0 +/-
11.32% inhibition when used at an AB:test compound wt/wt ratio of 1:0.01 (T able 1).
Under the same conditions (i.e. AB:test compound wt/wt ratio of 1:0.01), compound DC-
0051 caused an 89.5+/- 3.26% disruption, compound DC-0051-S5 caused an 80.0+/-0.63%
disruption, and compound DC-0051-S9 caused an 84.1+/-4.28% disruption. This study
indicated that the compound provided herein are disrupters/inhibitors of Alzheimer's disease
type AR fibrils, and usually exert their effects in a dose-dependent manner.
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20 97 xiv) NNO O / HOS\N/
a~Z~~NHSO M
10 Exanple 14
4- Hydoxy- 3- met hanesul f onyl am no- N- (4- hydr oxy- 3-
nmet hanesul f onyl am nophenyl ) - benzanm de borate conpl ex
(referred to as DCO051-CE borate conpl ex). Treatnent
of conmercially avail abl e 2-methoxy-5-nitroaniline
wi th 15 net hanesul fonyl chloride gave the nesyl am ne.
Catal ytic reduction of the nitro group then gave the
required aniline to condense with
4- et hoxy- 3-nitrobenzoyl chloride to give the
ani | i de. Reduction by catal ytic hydrogenation foll owed
by i medi ate nesylation gave the nesyl am ne.
Denet hyl ati on under usual conditions gave a stable
borate conplex of the required product. 20 Exanple 15
Co Eplﬂaﬁdléhlgﬂa@mu Tdoromey PBatar Bisynptiomef Adi 1s42 Filrdlp by Best
ﬁ? S AD 142 Fibrils The conpounds prepared in
the p ecealng Exanpl es were found to be potent
di sr upt &b iphibifinnief ABy for 4B:tcst comppwnst at given wibwiratigdD

H XV) OH HO
\' 5 HO::0 xvi) NHSOZMe HO aZ: ~~0OH HO \

fibrils. In a set of studies, the efficacy of certain
conpounds provided herein to cause a
di|s Tsg Caivpynditis rfupt n'wof  pr 0.5 Gitfral | 1:0.01 (wt/wt) | 1:0.001 (wt/wi)
EDTA (control) 0.0+3.59% 0.0+4.41% 0.2:+3.03% 0.0+1.54%
DC-0051 98.7+0.07% 89.5£3.26% 32.0+4.31% 10.9+2.24%
DC0051-51 96.410.58% 74.6+3.71% 20.8%4.63% 9.0+3.53%
DC0051-83 92.5+0.47% 59.9+1.34% 16.1+2.04% 14.6£2.90%
DC0051-84 95.240.42% 70.217.01% 18.2+3.68% 16.6+4.14%
DC0051-85 99.0+0.25% 80.0%0.63% 28.4+0.74% 20.3+6.71%
DC0051-S6 95.4+0.72% 53.5%14.88% 4.0£4.33% 9.5+1.64%
DC0051-57 92.8+1.92% 50,2+6.94% 10.1+5.82% 13.4+3.42%
DC0051-S8 96.7+0.73% 87.9+0.78% 56.0+11.32% 32.9+2.70%
DC0051-89 98.8+0.26% 84.1+4.28% 60.7+12.57% 13.6+2.08%

Part B: SDS-PAGE/Western blot data

The disruption of AB 1-42, even in its monomeric form, was confirmed by a study
involving the use of SDS-PAGE and Western blotting methods (not shown). In this latter
study, triplicate samples of pre-fibrillized AR 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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25 anyloid fibrils of Al zheimer's disease (i.e.
consisting of AD 1-42 fibrils) was anal yzed. 98 Part
A- Thioflavin T Fluoronetry Data In one study,
Thioflavin T fluoronetry was used to determ ne the
effects of the conpounds, and of EDTA (as a negative
control). In this assay Thioflavin T binds
specifically to fibrillar anyloid, and this binding
produces a fluorescence enhancenent at 5 485nmthat is
directly proportional to the anmpbunt of anyloid fibrils
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wt pukit is mpiedifidult 1o @m@vb)con gomplouding DA B AB iBiSthanzassssedibyaather
an 850 oSl Bl A ek D AL oot B Fo

c athsteseaved 8xideterinet] 13 @Hekssyaaueh as ThioflimisT Seamyry.

i ndi catg ta%# @@lﬁﬁﬁ] I |

di srupt e(rgs% 1%&?’or S ﬁ)énl?nr(rier g"%ﬁ%g%gg&ﬁ%m%mﬁﬁe

f i bfindreasingarbunts ofithé somprends ort B (ahll-test temponndaweight ratios of

d °§:‘6.‘0§E Q%%‘i{e‘ml J{qu?&ras d’égrmined The results of the 3-day incubations are
presented in Table 2 below. Wheras EDTA caused no significant inhibition of AB 1-42
fibril binding to Congo red , the compounds (DC-0051, DC-0051-S1, S3, S4, S5, 86, 87,
S8 and 89) caused a dose-dependent inhibition of A binding to Congo red (Table 2). For
example, compound DC-0051-S5 caused a significant 82.3+/-0.59% inhibition of Congo
red binding to AB 1-42 fibrils when used at an AB:test compound wt/wt ratio of 1:1,and a
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Fl uoronetry Dat a-
Test

Di sruption of All
Compounds (% i nhibition of All;
conmpound at given wt/w

5 Table 1: Thioflavin T
1-42 Fibrils by

for AB:test

rati o) Test Conpound # 1:1

(wt/wt) 1:0.1 (wt/wt) 1:0.01 (wi/wt) 1:0.001 (wt/wt)
EDTA (control) 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%
D00051- S1 96. 40. 58% 74. 63. 71% 20. 84. 63% 9. 03. 53%
D00051- S3 92. 50. 47% 59. 91. 34% 16. 12. 040/ a 14. 62. 90%

D080 5H- Sal

coberea ARG e R G emigind A i

% Bhidibion}@Ben Tiged 2T arDABrte s SRR UBBAH WitGate 4T 1494 Table 2).
7@)}/ 4ppeared
0

DOGOSD(EI05931 §1P. 79224 B0inRbition 9P T-003UZ4BPHS 386 4‘@11342@% DC-

e 0gs1-

codbaredy B e I GRlsRpod > £y

8%

PaiSp (IB:4+apE%Ptlibitidst er n bl ot data The di sruption of

AB ;L%Blg 3: Céngibe

Vi

d Bindih

AR IR A Tt el ot

ng

bI O%tmhlytlmeoer@rmst smyd af grwenmtlswt ratio} er st udy,
trp TR A R T T o 00 e
.ncu*fBSéFZ lf"%#)( for( )da ?qué)nefo I'n ¢/ s rfesence /)
of t.he Pnrrpmmdc or EDIA. Eive mcroarane of narh
sdmpERTRdEovR)s tihedH 1P Per pd GHPIUGh | GOZ-0gR%ef ifl ¢ &pL0.62%
Prlotein recoverqd fromthefjfiltrate s then | daded,
and r amoansia 10-[2086+Fri128% T§ | @I3Re-5 S05- PACGHE./-006%t tjed.7t-60.10%
nift r ocel | ul ose gnd detectej usi ng an Ali -anti bqdy
(qrome Sty —SeTe 7T T IV e EIEETT
dgqt ecte a1$ a -4 hzi@#/zgi/ lfg%?%ywx : r%ngmsr' AI+§§
fdallowi ng i ncubdtion alonel or in the presence af...5
EDTA, RR0%-Hays.| Bor/@skhp| cl66A8%0 4p Hirirkdie \Led@+/-212%
nqt detected folll owi ng i ncpibati on off Al) 142 wi|th
cqnMpoumches13e- 00 18 8+0Q@20R5 [- 51+/BC~D 0P 10.65,2.18% Q05 5+5842%
arl[d DC- 0051-S9, correl ati 1g n| cely th the
B U 7 R A 5 700 O S A i L R TR T
syggesting that €s corrp)un s’ were [capabl e of
cgusing a disapgearance oflnonoperic | Al) 1-42 1This
stludy R@R§iiSens | h&t5REEe FoPoGhise af i/ dd*%agaBita/-0-97%
of|l causing a
DC0051-87 44.6+/-4.59% 8.8+/-1.70% 0.0+/-0.29% 24+ /-2.23%
DC0051-S8 412+/-683% | 19.8+/-2.43% 3.9+/-0.54% 2.3+/-3.16%
DC0051-59 60.8+/-212% | 17.4+/-6.11% 3.8+/-3.90% 0.0+/-1.27%

Fibrils

Example 16
Additional Compounds provided herein are potent disrupters of Alzheimer's All 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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10 di sruption/renoval of nononeric Al) 1-42. Part C
Congo Red Binding Data In the Congo red binding assay
the ability of a test conpound to alter anyloid (in
this case, All) binding to Congo redc is quantifi ed.
In this assay, Al) 1-42 and test conpounds were

i ncubated for 3 days and then vacuumfiltered through
a 0.2 pmfilter. The 15 anount of AO 142 retained in
the filter was then quantified foll ow ng staining of
the filter wth Congo red. After appropriate washing
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‘compounds provided herein are disrupters/inhibitors of Alzheimer's disease type AB fibrils,

C

and usually exert their effects in a dose-dependent manner.

103



10

15

20

EDTA (control) 3.9+/-1.37% 0. 00.76% 0. 0+/ - 0. 49%

0.

3.3+/-0.95% 1. 7+/-0. 10%

00. 62%

19. 7+/-2.97% 2. 4+/ -0.92% 1. 0+/ - 2. 11%
36.2+/-2.51% 16. 6+/-1.87% 0. 0+/-2. 11% 0. 0+/ - 2. 12%
DCO051-S4 48. 8+4/-2.29% 15. 14/ -4.17% 0. 0+/ - 2. 13%

1.

0.2+/-1.97%0.0+/ -1.37%
17.1+/-4.940/0 2.1+/-1.14% 3. 1+/-0.97%

5+/-1.42%

DC- 0051 76. 7+/-1.22% 40. 3+/-5. 81%
DO0051- S1 48. 6+/-2.01%

DO0051- S3

DO0051- S5 82. 3+/-0.59% 17.5+/-1. 23%
DCO051- S6 48. 5+/ - 3. 58%
DO0051- 57
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In one study, Thioflavin T fluorometry was used to determine the effects of the

compounds, and of EDTA (as a negative control). In this assay Thioflavin T binds

specifically to fibrillar amyloid, and this binding produces a fluorescence enhancement at
485nm that is directly proportional to the amount of amyloid fibrils formed. The higher the
fluorescence, the greater the amount of amyloid fibrils formed (Naki et al., Lab. Invest.
65:104-110, 1991; Levine ITI, Protein Sci. 2:404-410, 1993; Amyloid:Int. J. Exp. Clin,

Invest. 2:1-6, 1995).

In this study, 25uM of IAPP (Bachem Inc) was incubated at 37°C for 3 days, 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, 50pl of each
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15

15 and 50pl of a Thioflavin T solution (i.e. 500mMV
Thioflavin T in 250mM phosphate buffer, pH 6.8). The
fluorescence was read at 485nm (444nm excitation
wavel ength) using an ELISA plate fluoroneter after
subtraction with buffer alone or conpound al one, as
bl ank). The results of the 3-day incubations are
presented bel ow. For exanple, whereas EDTA caused no
significant inhibition/disruption of AB 1-42 fibrils
at all concentrations 20 tested, the conpounds
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i o S et b S o e A o2
DO @@Bstes 148PP gils] ant uBalicse:® theit effectd iGise3dcfentdent mBBHs.
17.2+4/-4.32% 5 Exanple 17 Conpounds provi ded herein
are potent disrupters of Type 2 Diabetes |APP Fibrils
The conpounds prepared in the precedi ng Exanpl es were
al so found to be potent disrupters/inhibitors of type
2 diabetes LAPP fibrils. In a set of studies, the
efficacy of 10 certain conpounds provided herein to
cause a di sassenbly/di sruption of pre-fornmed anyloid
fibrils of type 2 diabetes (i.e. consisting of |IAPP
fibrils) was anal yzed.
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Part A- Thioflavin T Fluoronetry Data I n one study,
Thioflavin T fluoronetry was used to determ ne the
effects of the conpounds, and of EDTA (as a negative
control). In this assay Thioflavin T binds 15
specifically to fibrillar anyloid, and this binding
produces a fluorescence enhancenent at 485nmthat is
directly proportional to the anmount of anmyloid fibrils
formed. The higher the fluorescence, the greater the
amount of anyloid fibrils formed (Naki et al., Lab.
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105 Table 4: Thioflavin T

Bet Br/Covep RO BIAMB It | on of | APP Fi brils by Test
In the Congo red binding assay the ability of a test compound to alter amyloid (in

this case, IAPP) binding to Congo redc is quantified. In this assay, IAPP and test
compounds 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
dolor on the filter in the presence of the test compound (compared to the Congo red staining
of the amyloid protein in the absence of the test compound) was indicative of the test
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Compounds (% i nhibition of Ali; for Al3:test conpound
at given wt/w ratio) 5 Test Conpound # 1:1 (w/w)
1:0.1 (wt/w) 1:0.01 (wm/wt) 1:0.001 (wm/w) EDTA
(control) 0.01.31% 1.6+/-5.86% 4. +/-3.152% 0. 0+/-0. 56%
DC- 0051 99. 6+/-0. 12% 95. 6+/-0. 31% 63. 9+/ - 0. 56%
32.5+/-1.51% DO0051-S1 98.5+/-0.12% 86. 2+/ - 1. 95%
47.2+/-5.48% 6. 7+/ - 0. 64% DO0051-S3 98. 7+/ - 0. 24%
87.2+/-1.48% 49. 3+/-0. 65% 19. 0+/ - 2. 70% DO0051- S4
97.5+/-0.11% 80. 2+/-1.59% 36. 7+/ - 0. 74% 14. 3+/ - 1. 57%
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cowggm%%%mgﬁ?rﬁl ly lower than 5 that observed as

det'ei m rie y O

er assays such as Thioflavin T
f | HabtefrGongé red@Bisling Daty- Disroptienf LARE/ Fibfils b Pest Compiiugls

i PR AR e e B SARHER aven ML

| APP: t est compound weight ratios of 1:0.001, 1:0.01,

x %53;; ] Te e 0Ty [ o0l ey T U(E:}Eif)c
EDTA (control) 13.9+/-471% { 0.0+/-2.40% | 0.0+/-1.65% 0.0+1.82%

DC-0051 73.6+/-2,15% | 51.0+/-0.63% | 8.7+/-2.60% | 0.0+/-4.07%
DC0051-81 441+/-1.03% | 24.1+/-1.99% | 0.0+/-2.55% | 0.0+/-3.60%
DC0051-83 52.5+/-1.84% | 17.4+/-221% | 3.4+/-3.63% | 0.0+/-1.94%
DC0051-54 30.0+/-1.38% | 22.0+/-0.26% | 2.4+/-3.24% | 0.0+/-2.89%
DC0051-S5 59.3+/-0.93% { 11.0+/-3.94% | 0.0+/-1.50% | 0.0+/-2.26%
DC0051-56 46.0+/-0.65% { 7.7+/-5.15% [ 0.0+/-4.57% | 0.0+/-1.41%
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i ncubations are presented in Table 5 bel ow. Weras

EDTA caused no significant
bi ndi ng to Congo red,

fibril

i nhibition 10 of LAPP
t he conpounds (DC- 0051,

DC- 0051-S1, S3, $4, S5, S6, S7, S8 and S9) caused a
dose-dependent inhibition of | APP binding to Congo red
(Table 5). For exanple, conpound DC-0051-S8 caused a

significant 41.0+/-4.15%

i nhibition of Congo red

binding to IMP fibrils when used at an | APP: t est

conmpound wt/ wt

ratio of 1:1,

and a 26. 7+/-0.82%

[ i’ﬁebiqom n Lt sadwen| BHl (WARD: ot Godwpounto. g/ w| 15
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In this study, 25uM of alpha-synuclein (Recombinant Peptide) was first incubated

at 55°C for 2 days with heparin (Sigma) to cause alpha-synuclein aggregation and fibril
formation. Heparin, is a highly sulfated glycosaminoglycan known to cause aggregation of
amyloid proteins. Following initial alpha-synulcein fibrillization, alpha-synuclein + heparin
was incubated at 37°C for 3 days, either alone, or in the presence of one of the compounds
or EDTA (at AB:test compound weight ratios of 1:1, 1:0.1, 1:0.01 or 1:0.001). Following 3
days of co-incubation, 50pl of each incubation mixture was transferred into a 96-well
microtiter plate containing 150p! of distilled water and 50pl of a Thioflavin T solution (i.e.
500mM Thioflavin T in 250mM phosphate buffer, pH 6.8). The fluvorescence 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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conmpounds provi ded herein to cause a
di sassenbl y/ di sruption of pre-formed anyloid-1ike
fibrils of Parkinson's disease (i.e

al pha-synuclein fibrils) was anal yzed.
Fl uoronmetry Data I n one study,

consi sting of
Thioflavin T
Thioflavin T

fluoronetry was used to determne the effects of the
10 conpounds,

this assay Thioflavin T binds
fibrillar anyloid,

and of EDTA (as a negative control).
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10 conpounds provided herein are al so potent

di srupters/inhibitors of Parkinson's disease

al pha-synuclein fibrils, and usually exert their
effects in a dose-dependent manner. Table 6:
Thiollavin T Fluoronetry Data- Di sruption of

Apha- Synuclein Fibrils by Test Conpounds (%
inhibition of All; for AB:test conpound at given wt/w
ratio) 15 Test Conpound # 1:1 (wm/wt) 1:0.1 (wt/w)
1:0.01 (m/wt) 1:0.001 (w/wt) DC-0051 99.7+/-0.09%
98.6+/-0.26% 82. 7+/-2.40% 64.5 +/-1.64% DO0051-S1
99.1+/-0.12% 94. 5+/-2. 11% 9 4 3.31%52. 9+/-1. 34%
PD0051. 83 07 047 -0, 8% B7C BRGS0, 43, ael 11, 73%
37.C®mm5ﬁﬁﬁ0ﬁcmﬁtﬁﬁmsmvﬁﬁd(hemﬁno 50% 86. 8+/ - 1. 55%

53. 7+/ - 98% 4 3% D00051- S5
ot evr M tihuliog frpbinby Baet, PRI e e MBusR. e Yoty
9 6 adarinisterdd584he Gorbraf phardidéutiGl SonpositibRYBHRbIE -pharmaﬁ’@ﬁ@al

a7 Sompions o adP il eyl @ pédll o
44 .Oﬁiﬂarﬁskﬂgﬂfﬁ%ﬁmd art dZ8%bedD0 OQE 1rc8HcHH. f@ﬁﬁng@)ﬂlg’%Saence
96. 1 5 / 5 19
ColtibEreBu Bl Rmadh 20 Rer o OBl il Rt WRITRR
coﬁﬁ&mmd@nbdﬁmn@@ﬁ_hereln as nentioned previously,

ar e desf{{ﬁe@%ﬁfﬂ%%&ﬂp@@h@ﬁ SLEL f UI‘%J“G form of

phar mace I ons. abl e pharnmaceutica
cofyelsabletliosmulatich t he net hod of preparing them are

b ol GmRSEAROR b A Hrolidldy s?#*ﬁé{gﬁaf% %she

Scifdlwe and Practice of Pharnmacy, A Gennaro,
20t h edition, Llpplngp&b Wllianms & WIKins,

Ph esentatlve conpositions are
Hj%1§aéy§h$§%%ﬁ%abl formul ati on An oral tablet
a conpo d provided herein is prepared

fogg& on o
as me% &gmn&&m&mmow 1 npound provi ded herein 10.0
chrocrystallme cellulose 86.5

The ingredients are mixed to homogeneity, then granulated with the aid of
water, and the granulates dried. The granulate is then compressed into tablets sized to
give a suitable dose of the compound. The tablet is optionally coated by applying a
suspension of a film forming agent (e.g. hydroxypropylmethylcellulose), pigment
(e.g. titanium dioxide), and plasticizer (e.g. diethyl phthalate), and drying the film by
evaporation of the solvent. The film coat may comprise, for example, 2-6% of the
tablet weight.

Oral capsule formulation

The granulate from the previous section of this Example is filled into hard

gelatin capsules of a size suitable to the intended dose. The capsule is banded for

sealing, if desired.

110



10

15

20

25

30

Magnesi um stearate 0.5 Starch 2.0

Hydr oxypr opyl net hyl cel lulose 1.0 Mcrocrystalline
cellulose 86.5 20 The ingredients are nmixed to
honogeneity, then granulated with the aid of water,
and the granul ates dried. The granulate is then
conpressed into tablets sized to give a suitable dose
of the conpound. The tablet is optionally coated by
applying a suspension of a filmformng agent (e.g.
hydr oxypr opyl et hyl cel | ul ose), pignment (e.g. titanium
di Snftgkd formaabediopl astici zer (e.g. diethyl phthal ate),

d dryj ' ' f th I t.
The 111 miaus] Brbh B p R A ERNIEY T O D G0k of the

tabl et weight. Oral capswl e fornul ation The granul ate
f r €omphedprevdedhercimec2Ddn of this Exanple is filled
i niPolybihylene gedobd(On capP8fl es of a size suitable to the

i ntend d - The.. N iR,
1 dos LByt g BERRYb SRR Ry ci0p 56 chEd
f othickening egent sidpt i€ paniedl. Asjuhmity oitle fordelatiow sTBimsOUN grovide
Pr avi A9d 4 R6L %f(heggmgo 3 i TR R Yk B gl's.yco' 400 80.0
The conpoung I'S dI SSo veJ or glspersg in the
poPyenkerhldnemyglhti@ol , and a thi ckening agent added if

requireg. |ty of. lon sufficient to
provi degp?@tg%g@%%%m cl)ss}gg%fr&%ﬁg&ﬂgggnbound is then
filled into softgel s.%aBdwenteral fornmulation 10 A

pafCempemd|prdvadedbéraini onlis prepared as follows: % ww
CoMoouvaldalpeovi ded her @& 1.0 Nornmal saline 99.0 The

col ut | o GnB i 5k bl iy AR BT deflds
anpulifilesl inta niiispangfoulel,@dd prefilledpysngeas:s appempte at e.
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
powder 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
conditions are as follows: 1) speed, 1 liter/hour; 2) flap, 10-15%; 3) inlet temperature,
50°C, 4) outlet temperature, 30°C, 5) percent of coating, 17%. The coated compound
is sieved to particle sizes between 74 and 210 microns. Attention is paid to ensure a
good mix of particles of different sizes within that range. Four hundred mg of the
coated particles are mixed with 100 mg of starch and the mixture is compressed in a
hand press to 1.5 tons to produce a 500 mg controlled release tablet.
The claimed subject matter is not limited in scope by the specific embodiments
described herein. Indeed, various modifications of the specific embodiments in

addition to those described will become apparent to those skilled in the art from the

foregoing descriptions. Such modifications are intended to fall within the scope of the
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Control | ed-rel ease oral fornulation A sustained

rel ease fornmul ati on may be prepared by the nethod of
US Patent No. 4,710,384, as follows: One Kg of a
conmpound provided herein is coated in a nodified
Uni-datt 20 powder coater with Dow Type 10 et hyl
cellul ose. The spraying solution is an 8% solution of
the ethyl cellulose in 90% acetone to 10% et hanol .
Castor oil is added as plasticizer in an anount equa
to 20% of the ethyl cellul ose present. The spraying
co mﬁpmﬂMim &/ adsusfpoblicatisis afk)citspheeln, the disd@dnkeihaiwhiciire

I
t e MSRPRRir besitadel B EEREL o1 YCont i ng, 170 The.

coat ed conpound 25 is sieved to particle sizes between
74 and 210 mcrons. Attention is paid to ensure a

good nmix of particles of different sizes within that
range. Four hundred ng of the <coated particles are

m xed with 100 ng of starch and the m xture is
conpressed in a hand press to 1.5 tons to produce a
500 ng controlled rel ease tablet. The clai med subj ect
matter is not limted in scope by the specific

enbodi nents 30 descri bed herein. Indeed, various
nodi fi cations of the specific enbodinents in addition
to those described will becone apparent to those
skilled in the art fromthe foregoing descriptions.
Such nodifications are intended to fall wthin the
scope of the 111 appended clai nms. Various publications
are cited herein, the disclosures of which are

i ncorporated by reference in their entireties. 112
CLAIMS 1. A conmpound selected from 3 O/ RRx-MO R3
WA\ N\ RANRS\ NI R4 NHH I NRR2\%MRx
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R R RNNRSRR/ N/ RB OO NRRMA\ I and M

Rx or a pharmaceutically-acceptable salt thereof,

wherein Mis S(0)2, Rx is alkyl, and R, R2, R3 and R4

are each independently selected from COH, -NR5C(=0) R6

and -NR 'S(O2)R8, wherein R5 and R7 are each

i ndependently hydrogen or alkyl, and RS and R8 are

al kyl. 2. The conpound of claiml1l, wherein, R5 is
cLamsopropyl. 3. The conpound of claim1, wherein Rx is

nethyl. 113 4. The conpound of claim 1l selected from

O/ OH HQHCH Meo,~SHN cc ~ HH MO25HN d CH

NHSQOHA@&%%WQ%%%E@%H:WHO' ~H HO MtaySNH H OHH
R3 ‘

MRS HI N
R3
AL e 1
R 5
NR
l?[ R4 T R4
H
NR® R? H ,
i) .
\Rx
R1
;
R R ’
H / 5 N R3
0
o] \Q: NR?
R? s
and M

or a pharmaceutically-acceptable salt thereof, wherein M is S(O),, 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 1, wherein, R® is isopropyl.

3. The compound of claim 1, wherein R* is methyl.
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H NHSGBMe H O H~H( N, | JNSO-Mc ON H J\ MQR&
and HO 5. A pharnaceutical conposition conprising the
conmpound of claim1l, and a pharmaceutically
accept abl e excipient. 6. An article of manufacture,
conpri sing packaging material, the conmpound of claim
1, or a pharnaceutically acceptable salt thereof,

cont ai ned mﬁthin packaging material, which is used
for treat revent nelioration of one or
ngre é@ﬁ%ﬁ H%Un OF 1%%%§%? synucl ei n di seases,
and a | abel that indlcates that t he conpound or
pharmaceutically acceptable salt thereof is used for
treatnment, prevention or anelioration of one_or re

synpt ons of anyI0|d03|s and synucl ein @i sef T 4 7.
Use of the cogpoune ' ; ; of a
rTEqd ormﬁlon
dep N

flbrlls

fibri#es

forn%%'*a deposi tion, accumul ati on, or persistence of
synuclein fibrils. 11. The use ,of cIa|n110 mhere t he
synuclein fibrils are a-synuc e|n fibyil Use of
the conpound of-claim 1 f@go at ion .
nmedi cament for treating, prevem : oﬁfa 5T o atlng
one OF synptons of an anyI0|d o“ 25 e or a
aAHmmal "913. 7 The use o$wefain112,

ease is a disease a_500|g8$g wi th
ot ohon, accumul@ti off
n anyI0|d DX el ect - %ﬂn1the

,  AA anyl of ' APP
amyl oid, az-m creglebulin anyloid,
transthyretln preal bum n, "nd procaIC|ton|n 14. The
use of claimyl3, v # he anyl oi d Segs

di sease assoq at ¢ jth they - _
. OH ﬁ MS0-Me

5. A pharmaceutical composition comprising the compound of claim 1, and a

pharmaceutically acceptable excipient.

6. An article of manufacture, comprising packaging material, the compound of claim
1, 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 is used for treatment, prevention or amelioration of one or more -
symptoms of amyloidosis and synuclein diseases.
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formation, deposition, accunul ation, or persistence of
A(3 anyloid. 15. The use of claim 13, where the
anyl oi d di sease is a disease associated with the
formati on, deposition, accunul ation, or persistence of
| APP anyl oid. 16. The use of claim 13, where the
anyl oid disease is selected fromthe group of
Al zhei ner' s di sease, Down's syndrome, denentia
puglllstlca mul ti pl e system atrophy, inclusion body
njosi t Yeg &f th%é‘?@?ﬂ%ﬁﬂ/c’@‘é} EB?'QFGH@@’?'BF phagedigpmant for treating or
prevemmnltm fanatonOfdepgoBBoMHcEEM UMD, oNb&BBRNCS biGHnyIbIG RAESL
type C, cerebral (3-anyloid angi opathy, denentia
associated with cortlcal basal 115 degeneratlon t he

o rlog: o"ﬁ's‘i’%oghﬁ’&%/ offer gh’g’ber@ﬁ’i/pg g%@fegé) ﬂﬁﬁﬂéﬁlﬁncy

and Fam lial Mediterranean Fever, the anyl oi dosis of
multiple myeloma and B-cell dyscr asi as, the
aay| oi Tasise dftlatrn@, yitere thetHns\@ais @brils Bred APR el yttid fkalob
di sease, Cerstmann-Straussler syndronme, kuru, scrapie,
t he anyl oi dosi s associated with carpal tunnel
S eni car dj 0Si,.S
IO o s 9 e 8 e T R PRt ol Msrigdnpat for reating o
preverding thed atreation ddpositicn @ceumeulatiomp oisperdistendehaf syseleadd filwllai m
16, where the anyloid disease is Al zheiner's disease.
18. The use of claim 16 where the anyloid disease is
type 2r
syﬂucl er?yn%g%tfﬁlém? S a glrbgté%? aées"gtt?rg{%ré %a%ﬁﬂahg
formati on, deposition, accumul ation, or persistence of
Tzsym'l(}éeedf%éc éc&?ﬁdduﬁd o?&al r H%% F?j\ftloﬁblaé %&gam%%ﬁreatmg,
t he synucl ei nopathy is se ecte ?romt he group o
preveniing ok 3@slisaingicsieion gyrbwtorpapkarhgwlogi digegeq gk Smﬁlﬁlnpaathy ina
mamnf3®r ki nson' s di sease, Lewy body di sease, the Lewy body
vari ant of Al zheiner's di sease, denmentia with Lewy
bodi es, multiple system atrophy, and the
Par ki nsoni smdenenti a conpl ex of Guam  21. The use

f
' c13ai m B, usgobriain e vOpimLIEe anylaishdipgaseds apg\sgq:qﬁesqg,ﬁocgated with the
formathS&aweition, %%curﬂ]lﬂﬁhd#ﬁ@r ;Sgrs@tbﬁ(bd%fibﬁ,an’ﬁ‘ftﬁd Srold'i@sé’[@dléfﬁfrom $he

aroup PLAY SRR A A aficls.PAPR SR iok] BFE amiiign o Bt i
amyloif, ttansthyKgih dargalbindin LAprogdId@phiiay . 24. The use of cI aim

23, where the conpound is fornulated for
adm nistration in an anount between | ng/Kg/day and

0 /da 25 Th of claim 23, where the. .
Bhpouta UsE ¥ o, a4 F <Ryiefd fefsl s o fOFHFR dr Soated with the
formatianpdapbsitien, wee:mdlﬂlormgbr@a‘rsiagn@mf ABOOnyleid Kg/ day. 26. Use
of the conpound of claim4 for preparation of a
nmedi canent for treating or

15.  The use of claim 13, where the amyloid disease is a disease associated with the
formation, deposition, accumulation, or persistence of IAPP amyloid.

16. The use of claim 13, 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 B-amyloid angiopathy, dementia associated with cortical basal
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preventing the formation, deposition, accunul ation, or
persi stence of anyloid fibrils. 116 27. Use of the
compound of claim4 for preparation of a nmedi canent
for treating or preventing the formation, deposition,
accunul ation, or persistence of synuclein fibrils. 28.
Use of the conpound of claim4 for preparation of a
nmedi canment for treating, preventing or aneliorating

one or synptons of an_anyloid di sease or
degengtating | tee %HQFH?S phyee 2 5. thggmywéﬂa@échspme!rﬂawson the

amylowtagg f By naRY A0 LMk ARBitdrfanBbA FEVdIBthe SnfioRRas &f mquQle
f claim 28, where the a | oi. d di Sease
mye""?‘a&“a%e?%ﬁys%‘i%'asr Frayloidesis. ptAhepaen dighases Qrﬁﬁézge%t“’g'g’%
d.seas%yeurskrﬁadmﬁ?wl@yle& SynBirvintkd, RS@ns@a;ﬂé,&ﬁéémggiﬁ/ga% aal;dfwge'\c/ib with carpal
(o40) oun (0] C e ect on, |
tunnel GRS 1 NP FArR G TR AR TN H o OREE S LRUPAIN, A/
amyloido$iklassudia@dNkBA2 B crind@uiloMHSOZMe HO N OH |~ H Me02SHN

MeO2SHN 33. The conmpound of claim1l, wherein R, R2,
R3 and R are OH  34. The conpound of claim1, wherein

R?T. I'S 'Itnéqfsg%?aéiml'ilby, where the amyloid disease is Alzheimer's disease.
18. The use of claim 16 where the amyloid disease is type 2 diabetes.

19.  The use of claim 12, where the synucleinopathy is a disease associated with the

formation, deposition, accumulation, or persistence of £1-synuclein fibrils.

20. The use of claim 12, 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.

21.  The use of claim 20, where the synucleinopathy is Parkinson’s disease.

22, The use of claim 12, where the mammal is a human.

23. The use of claim 12, where the compound is formulated for administration in an

amount between 0.1 mg/Kg/day and 1000 mg/Kg/day.

24. The use of claim 23, where the compound is formulated for administration in an

amount between 1 mg/Kg/day and 100 mg/Kg/day.

25.  The use of claim 23, where the compound is formulated for administration in an
amount between 10 mg/Kg/day and 100 mg/Kg/day.

26. Use of the compound of claim 4 for preparation of a medicament for treating or
" preventing the formation, deposition, accumulation, or persistence of amyloid fibrils.
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27. Use of the compound of claim 4 for preparation of a medicament for treating or

preventing the formation, deposition, accumulation, or persistence of synuclein fibrils.

28. Use of the compound of claim 4 for preparation of a medicament for treating,
preventing or ameliorating one or symptoms of an amyloid disease or a synucleinopathy in a

mammai.
29.. The use of claim 28, where the amylcid disease is Alzheimer’s disease.
30. The use of claim 28, where the amyloid disease is type 2 diabetes.
31 The use of claim 28, where the synucleinopathy is Parkinson's disease.

32.  The compound of claim 1 selected from:

NHSO,Me NHSO,Me

MeOQSHN]@)L QNHS%MG MeOZSHNﬁK Q
MeQO,SHN

NHSO,Me

D)L N : :NHsone D)L
MeO,SHN MeO,SHN

33.  The compound of claim 1, wherein R', R% R® and R* are OH.

34.  The compound of claim 1, wherein R® is hydrogen.
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