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WO 2006/010915 PCT/G 12005/0029ID SUBSTITUTED TRIAZINES AS
PRION PROTEIN LIGANDS AND THEIR USE TO DETECT OR REMOVE

PRIGSIELD OF THE INVENTION This invention relates to ke figlsh®uure 1o
articularly to compounds that bind

L : i d 5
o prion Cr T (B B R TEN G AT OS A EIR

to prion proteins (

[
compounds to detectaogrger%o'?/%~| tohS A RMROYERRIONSmples.
BACKGROUND OF THE INVENTION 10 Native or cellular prion protein
"PrPc" is widely distributed throughout the mammalia and has a
particularly well-conserved amino acid sequence and protein structure.
Infectious prions are thought it HefcdpdsedEniaiavgdified form of the

1 I0 in_and are called "PrPsc". Prions have
T o B R Bttt Ao e o ot

Paglipéariocenine witelbalcinthiteatritiseoposesidiabastein ligands”) and
Spslalt ' i nge is involved in the conversion of
oo St 8 Rl ROV i e ggioa

non-infectious PrPc into
SaffiRformed into (3-sheets. PrPc contains three a-helices and has little

a-sheet structure; in contrast, PrPsc is rich 20 in {3-sheet, The conversion

of PrPc to PrPsc is believed to lead to the development of transmissible

spongiform enceph& st PUBES U htEWNICE RTIR®G! accumulates in

the central nervous system (CNS) and is accompanied by

neuropathologic changes and neurological dysfunction. PrPsc, often
Nafiye PeaebuiaE menseralniT 1B isheighbndstibirtets toosigsatithe
maRReRsBAEN QRGP aSSItCERATiRan mission,and ,

pathogenesis of these transr!r#issibleJﬁéé??ﬁ%;%%@%ﬁ&@d?@%ﬁfand protein
striﬁqgﬁaqsﬁiﬁm‘i’ﬂfhﬁéd?@@o@ﬁﬁi&@%§Mﬁ@§@msmmLfﬁaaﬁr{apf@mf@ﬁh of the
noraffecisiRNgerPaRd)gaals; BRYINR SR9LY ophy (BE),

Whéifih affects cattle; trans‘?nﬁi}s{sible mink 3 @ﬁ?ﬁ%%ﬁaﬁ?ﬁ%@aw some

PTORSOYRFEHACENTEhyibh ainerdnteehieesi oahogapslisedsio not appear to

contain nucleic acid. Instead, it is proposed that a post-transilational

conformational change is involved in the conversion of non-infectious PrPg¢ into
infectious PrPsc during which a-helices are fransformed into B-sheets. PriPc
contains three o-helices and has little B-sheet structure; in contrast, PrPsc is rich
in B-sheet. The conversion of PrPc to PrPsc is believed io lead to the development
of transmissible spongiform encephalopathies (TSEs) during which PrPsc
accumulates in the central nervous systemn (CNS) and is accompanied by
neuropathologic changes and neurological dysfunction. PrPsc, often referred to
as the “scrapie” form of the prion protein, is considered necessary and possibly
sufficient for the transmission and pathogenesis of these transmissible

neurodegenerative diseases of animals and humans,

Specific exampies of TSEs include scrapie, which affects sheep and goats; bovine
spongiform encephalopathy (BSE), which affects cattle; transmissible mink
encephalopathy; feline spongiform encephalopathy; and chronic wasling disease
(CWD) of mule deer, white-tailed deer, black-tailed deer and elk. In humans, TSE
diseases may present themselves as kuru, Creutzfaidi-Jakob disease {CJD),
Gerstmann-Stralssier-Scheinker Syndrome (GSS), fatal insomnia and variant
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(CWD) of mule deer, white-tailed deer, black-tailed deer and elk. In
humans, TSE diseases may present themselves as kuru,

vizrewdzfelditdakob disease (CJD), Gerstmann-Straussler-Scheigkes gagusimiae o
Syndrome (GSS), fatal insomnia and variant WO 2006/010915 PCT/G B

2005/0(12914 r 2 Creutzfeldt-Jakob disease (vCJD). vCJD recently
emerged in humans as a result of the BSE epidemic in Britain and is most

CrelpPRIMY-saKsediRL e FonsEPYen [9%5%%9’{5{] %W&Fﬁedc? [Ved rﬁ%rrwns S

infected with BSE or "mad cow disease”. nown number of people
of thareUremigestéd ifoBataatemmbily mormpihakly wabS:ddrydos tisssamptian of
fodioppeaaritieriashontie cuifRs iRe. Bl dRfdede 813908, Because 4,

the incubation period for the orally contracted disease may Beé more than

u”&@%\é’&@“‘i’ﬁ“iﬁmrﬂ@%@t%@ﬁ&%eﬁ@éf&iﬁmmmajmmmpatedtwith
nef0bRBRY LS IBSIAIROMER L2RREQRI 8, 5%\%%%?%%@ %%P;tr\,%ﬁﬂs

the disease, primarily in the UK; however, Tases have also been reported

Befpesk fir nsdbrion osksiRGhg, drabnaontmcteaciiseass. Mag bxpoore than
20 9bersiPInaisshaving fesa Bduct: Temrha %2%&%@&5@8%\‘/8@%%‘8& or

possible global presence of BSE and hence the probability
magyy&ietant itev8hieR RESRIS SR AoV iBrh dfBSPirmmesthe disease,

prifRHPERMEOURIIRSWEMIAasESRaVERALAKRLIS TR (AN FE AU, 1. o
y

ability to detect and remove infectious prion protein from a 15 variety o

HoRg, A% (FRiRRfh dif e PPROHRKSSs dififsreemid ahperiameinatsi ooy, feed
prothectiapnesib o UKSksaadeasricache %@éﬁtﬁ@@dﬂ&'ﬂ?@é&ﬁ@éf‘ése and

could be _confirmed only by post-mortem histologica

the ﬂ]i.seas a ﬁl _ C stolo
nenge IR RBREBY bralh i, GORRBIRALMAIL BPSR POBREliRnmEdop alstection

of BBEBMuIAblL HesbBRAMBBINRITESPCBsR & NEsRgeNip AhuR R ANjbodies
rodgcer%gn no conventional serologic test can be used to identify
|

are
Cor ‘g%éed‘ SPIYARRPISEL ARERIBR YR HRGHS prioR protein farea
varltgiohasierfivied therapiboderomiasisisearsslingnasiormbp addition

to ingestion of infected products of bovine origin, blood transfusion and
Historically, the diagnosis of TSEs was based on the occurrence of clinical signs of
the disease and could be confirmed only by poest-mortem histological examination
of brain tissue. A characteristic of ali TSEs is the tack of a measurable host
immune response to the agent. Thus, no antibodies are produced and no
conventional serologic test can be used to identify infected animals. Recently,
identification of abnormal prion protein in the brain has improved the ability to

make a disease diagnosis.

in addition to ingestion of infected products of bovine origin, biood transfusion and
organ transplantation represent another potential mode of transmission of vCJD
among humans. There have been two suspected cases of vCJD fransmission by
blood transfusion in the U.K. The infectivity of vCJD in humans by blood
transfusion is currently unknown but there is increasing concern this may be a
more effective means of vCJD transmission compared to ingestion. This is
consistent with data from experimental animal models including transmission from
sheep. Unlike other human TSEs, PrPsc is present in the lymphoreticutar system
of&vCJD patients, thereby increasing the probability of the infectious agent being in
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organ transplantation represent another potential mode of transmission of

vCJD among humans. There have been two suspected cases of vCID

PR SHIEiIR By blood transfusion in the U.K. The infectivity of y¢edRdp, s /mms 1
humans by blood transfusion is currently unknown but there is increasing
concern this may be a 30 more effectivg means of vCJD transmission
compared to ingestion. This is consistent with data from experimental

bigriveh@nm disetis mohidinghttRRSIBIS 3 Uplike other human
Cg’%@;gg&i%geser‘l in the rgmpmgﬁﬁ?aértﬂg%%gm@%é @éﬁeg;l?g’atmg
there f’?ﬁ@i?@é&%iﬁﬁmr%%&f@@@agnmmgei i¥Bown, but

y Increasing

PEO0STRIDY TEgR OTUGHHRQ0H/888 810 i mission through
4B Rgéﬁ%r‘{ggﬁon.(%}saerf ct%rs %Ievea%%g%%r%]gﬁga\%?ut e %EE 8?8 precinical
t§ Y tF: us{@%r FRYGIet B imKkADam ODUE Pesppeailythigh,

ransmission by trfa
enpafsed olipeapiesexpascddo RSk aMe linical ..
hlgjﬁlgﬂggt LﬁSt A‘%[ vCJD. I\/Ioref)%%r, thle v%ﬂ%%é?f@gﬁ%%pspugﬁg%ngé?t
enhan ceg olfowiry SPUERY AN DE MR D Affisiestdhamioe-subgesiing Thus,
fhﬁf&t!31amare&nhuemhfmammiéai@mrma\%mﬂéetﬁiﬁ%gs‘i A of veID by blood

t -10- n.Thus, there is an urgent need for methods to pr

rg;ﬁ%@?ﬁ‘o%@? BSWGSI SN (LR R slgHiisatoresivdpdtetudenors

a it afactacteordenTsE anskine [8BQvaLARg Inastivation of
l-derived, food angé%alth 10 pﬁj%igtgfl}r?%&moeo fgpd health

prJ@E:éQﬁfEﬁHég?6rpgﬂlmrﬁéJ96 UPLfieRgEA R RIaamticatyire human and

animal or human consu

bonipgcbinsiirée iredurtsiens, ergam iR BERS MHOTURARAYA B, ‘rﬂ'ﬁascdis
on, an

refeARREkAP L LS hemical and physical methods of inactivation, d
a selective me%ggﬁ o%r%g?:' |9§f?&$ RIBG G0 MeKisroidpaniiatiooughdhe
seigadvacicibedbinattivigands appsass more promising. A number of
ligands have already been identified that bind to prion protein.

Pri%?t%%%}ggg;g%hx been scr.eened for Iigqnds that bind

tabEHG _ ACCHINGRIHaad j gl ipn
prmaelgmm%rmpﬁsﬁﬁ%%é El 8];/ @ggfg isd\évg{iﬁeést%%\t/%rigd' tzspr?on
protein. Combinatorial peptide fibraries have been screened for igands that bind
to the octapeptide repeat sequence (PHGGGWGQ) found in ali known mammaiian
prion proteins and a series of ligands were discovered, as described in

WO 01/77687. Other materials include a variety of polymers, eg amino
polymethacrylate from TosoBisSep, ion exchange resins generally {see US Patent
No 5,808,011 to Gawryl et al}, ligands that interact with amyloid plaque eg Congo
Red {Ingrosso et al, J. Virology 69.506-508 (1 985)}, 4-iodo, 4-deoxy doxorubicin
(Tagliavini et al, Science 276:1119-1122 (1997)), amphotericin B, porphyrins and
phihalocyanines (Priola et al, Science 287:1503-1506 (2000)), metals (Stockel et
al, Biochemistry, 37, 7185-7193 (1998)), peptides that interact with Pri to form
complexes (see US Patent 5,750,361 to Prusiner et al and Soio et al, Lancet,
355:192-197 (2000)), heparin and other polysuiphated polyanions (Caughey et g
Binding of the Protease-sensitive form of prion protein PrP to Suiphated |
Glycosaminoglycan ang Congo Red, J. Virology 68:2135-214 1(1994)), antibodies
{Kascsak et al, Immunciogical Invest. 26:259-268 (1897)), and other proteins, eg
plasminogen (Fischer et ai, Nature 406:479-483 (2000)). Currently, no ligand has
been fully characterized or found to be able to bind to prion from a wide variety of
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20 WO 01/77687. Other materials include a variety of polymers, eg amino
polymethacrylate from TosoBioSep, ion exchange resins generally (see

wdSihatems No 5,808,011 to Gawryl et al), ligands that interact!;/&i;%mwsmﬂw”)
amyloid plague eg Congo Red (Ingrosso et al, J. Virology 69:506-508
(1995)), 4-iodo, 4-deoxy doxorubicin (Iagliavini et al, Science
276:1119-1122 (1997)), amphotericin B, porphyrins and 25

meBHhalPBERMNESHE rriﬁ&y@@béﬁt@ﬂ?%&é&ﬁé@%&%?ﬁéﬁ?%%ﬁ'g%%%atept No

Stockel et_al, Biochemistry, 37, 7185-7193 (1998)), pepti at interac
580/ Pro S rmY! ebmiblexes (see US Patent 5,750,361 to Prusiner et al
and Soto et al, Lancet, 355:192-197 (2000)), heparin and other

polysulphated '%olyanions (Caughtlaqv) et ai, Binding of the
To palte HeB 88N ERGSsRRSSE#IEN PiSteifptalp WnEulvnatety3even though a

¥ @S ARNReE i - (il : : 9
e antibodies (@Kﬁfgﬁgﬁ%ﬁ%&éj{gﬁﬁ\%gfﬁ%%%ggo%ﬂ%%7@2}’3% Red

dyeRerprttaneciee sRibmissdrrEiferRT BReiesiarriospertstierapeutic

AQ08)) heusraBtbmatigantdh ized.ar ‘
o9 able to bind to prion fromég wide variet {??{v%%g%o 691855§é8r17é8§%ahon,

andyi61136 PESD RIA KthBvPeyREaskyhEhedemar pbafie-existing
prioiECHORSIaNGAR(3ee %PW@N@&@F&%M%@@Mé!h?ﬁ@@d?ﬁr‘??eé%
a

h human TSE diseases are 100% fatal. Unfortunately, even thoug
therangile 89€BMpounds including amphotericins, sulphated polyanions,
Congo Red dye and anthracycline antibiotics have been reported as

ThePLOSPe tive therapeutic agents, all have demonstrated only modest
ep%%@%ﬂgf tod éilg@ﬁ%ﬁﬁ?yo‘ﬁ%@%%ﬁfiya%‘ﬁf?}ﬁé)ﬁ%t\%%ééw SHoertationally
altehaveraninefaiondhag emoua @i & exdsing iens bR ipfecietioty of

host. Thus, there remains an urgent need for new 10 therapeutic agents.
othef B e NN SALCE iy B PRIRaAIR) SEREAReSro ML Miggionship

betweefoinsatiosalfyf titeticoand iasotiadorgigardtauabtieBedio the
ausative process in a v, rjgtéof other diseases, many of which are
Ci‘% r

Com LTI RN SLEREET ARHONY S TERREe rRIpIE b raHeh insoluble
proteliseasaadiitinettransitiondiune e aoyRatitpdbede in amyloid plaques of
Alzheimer's disease and cerebral amyloid angiopathy (CAA); o-synuclein deposits
in Lewy bodies of Pafki:}m’s disease; tau in neurofibrillary tangles in frontal
temporal dementia and Pick's disease; superoxide dismutase in amyotrophic

lateral sclerosis; and huntingtin in Huntington's Disease.

Often these highly insoluble proteins form aggregates composed of non-branching
fibrils with the common characteristic of a B-pleated sheet conformation. In the
central nervous sysiem, amyloid can be present in cerebral and meningeal blood
vessels (cerebrovascular deposits) and in brain parenchyma {plaques).
Neuropathological studies in human and animal models indicate that celis proximal

to amyloid deposits are disturbed in their normal functions.

The precise mechanism by which neuritic plaques are formed and the reiationship
of plaque formation to the disease-associated neurodegenerative processes are
targely unknown. Methodologies that can readily separate or that can distinguish

between two or more different conformational forms of a protein, eg PrPc and
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conformationalfy altered protein is poorly understood. Examples of such
insoluble proteins in addition to prion include: (3-amyioid peptide in
amyloid plaques of Alzheimer's disease and cerebral amyloid angiopathy
(CAA); a-synuclein deposits in Lewy bodies of Park,: n's disease; tau in
neurofibrillary tangles in frontal 20 tempatal dementia and Pick’s disease;
superoxide dismutase in amyotrophic lateral sclerosis; and huntingtin in
Huntington's Disease. Often these highly insoluble proteins form

ageRIARSUnRased PhRAsaNRRIRGABElsIVERADErSRIANAAA to find structures

characteristic of a (i-pleated sheet conformation. In the 25 central nervous

Hatenl spegifirpidinterari vkt e diesraerasneRitgcarBloddu vesdels
(REtRBHRYAS YA HsPRaH:) RN RN RSHRNS BENAEhagBRSms include:

Neuropathological studies in human and animal models indicate that cells

prosisiatanaRlibidHeRYSEsvARE S RIE ANHNARI FRARGE RiRABASIGPE such as

lhaaplecian seratien Bradkish (TeIlig lacues IRRrSediavRV e protease
relationship of plaque formation to the disease-assaciate

d
HeaioweyeRErBIRE PR KsEsraranf igeyeiaaian e iia s rRjRiahaigest
BRO RN FSERY MePF b GRNrlistiag Uishe RetnaaBivwe Ritme s shifere rélative

conformational forms of a protein, eg PrPc and 5 PrPsc, are needed to

SRR AR REHRSiE SetsasnlE e thRrl ik daiRtlipsstiHaiurms to bind

spagdificalyiveirclayitb dhgslierpsprissteiate tioraveveenhere remains an
methodologies for se aratinc%?r _distinguishin% between isoforms include:

HABRIMEF OB BIgAGIARIE IR thal s EREEBE 0EHaBrope

SuefoAR SRR & HaRRY prstsiiamarasirnis i fohaelssdibtarradalith disease.
sensitivity to protease treatment, eg proteinase K (PK) and the detection

SUFR BRORER AR RS LBSIH I TBY SRR v aaicte  Mpseparation and

diffefieatiohtemperatsecsiaRilitg: relaivezinoiahilisrrib o i onie ARIGEFORISS of the
and the ability for fibrillar structures, to bind certain chemicals, eg Caong
FLEeRTE Kembireragiiertiv r%'?@ﬁﬁiﬁ%péﬁc%tﬁu Rtrieed %‘?d%?ﬂf??t”ﬁ&

aigd rifittgraeggents that are specific for the conformationally altered
protein and especially forms associated with disease. Such reagents may
be useful for developing diagnostic kits, for separation and

SUMMARY OF THE INVENTION

According to a first aspect, there is provided the use of a compound of formula (1):

Rt AL YX%/Y\W
e

R )

wherein R" and R? are the same or different and are each optionally
substituted alkyl, optionally substitued cycloalkyl, optionally substituted aryl, or
optionally substituted heteroaryl groups;

R® is hydrogen or an ary! group substituent or R® is a solid support
optionally attached via a spacer;

Z represents an oxygen atom, a sulphur atom or NR*;



purification of the different forms of protein, for removal of infectious forms
of the disease from therapeutic agents, biological products, vaccines and
foodstuffs, 15 and for therapy. SUMMARY OF THE INVENTION
According to a first aspect, there is proviged the use of a compound of
formula (I): 20 R' ~Z \ /X\Y~,RZ NX~ R3 (I) wherein R1 and R2 are the
same or different and are each optionally substituted alkyl, optionally
substitued cycloalkyl, optionally substituted aryl, or 25 optionally

substlttggggn (%ég%r)gr% o %d?hh% ég%%pr Wrcy p substituent

or R3is support optionally attached via a spacer; Z répresents an
oxygeriratenictaBhiphdrRitonhiahNRay Be Yhesarsents differggerncarasert

e R P B TIR 2, ptgnally
eammmmmmmmlynalmwmmmy@pmmmnaupmummd -

ﬁga ptéc%ally substituted (3- phenylethyl; and one of X1 and X2

epre ent a nltrogen atom and the other of X1 and X2 represents a ,
nitrogeangt@or TREToMRIERG repiticgnt airogen beaptheylofiouand X

é@%tg&ﬁ{ét i ire! té‘:‘? &FBH%?@Q” QRGNS P é%%&”?s%ﬁ?&ﬁ?@é&?%?gn aryl

reis prowded e use, ex vivo, 0 a compoun ormula
group-8XbsYitReNk1 R3

for the affinity binding of a prion protein.

tn another aspect, there is provided the use, ex vivo, of a compound of formula (1):

R1 AL TX‘?\\(Y\Rz
N_ X'
\]/
R3
()

wherein

R® is hydrogen or an aryl group substituent or R® is a solid support
optionally attached via a spacer,;

Z represents an oxygen atom, a sulphur atom or NR*;

Y represents an oxygen atom, a sulphur atom or NR®;

in which R* and R® which may be the same or different, represent
hydrogen, optionally substituted alkyl containing 1 to 6 carbon atoms, optionally
substituted phenyl, optionally substituted benzyl or optionally substituted -
phenylethyt;

one of X' and X? represents a nitrogen atom and the other of X' and X?
represents a nitrogen atom or CR®, in which R® represents hydrogen or an aryl
group substituent;

and wherein
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15 () wherein R3 is hydrogen or an aryl group substituent or R3 is a solid
support optionally attached via a spacer; Z represents an oxygen atom, a
sulphur atom or NR4; 20 Y represents an oxygen atom, a sulphur atom or
NR; in which R4 and R5, which may be the same or different, represent
hydrogen, optionally substituted alkyl containing 1 to 6 carbon atoms,
optionally substituted phenyl, optionaél%l substituted benzyl or optionally
substituted (3- phenylethyl; 25 one of X1 and X2 represents a nitrogen
atom and the other of X1 and X2 represents a nitrogen atom or CR6, in

whigh) R represents hysteaagen OHan,a| wharpiauhstitient; Guicl ThereiQ'

ts CH h f Oto7, a
P AT NG RS o R e PR S B dr AT BB A which
theyﬁm’@l é@m{h@? f.bﬁy& @f@@ﬂt&ﬂﬁtﬂ%{ mtaﬁteﬁtiﬁmaﬂycﬁmﬁmgrouphand R?
eter Cloa represents 2, W rein
PR SO AT ey oo BET e R B ARG R e
CR:}‘?Réz%ﬁresmﬁm@omhmhﬁ%y@pmkﬂm Hnﬁiemgeyclaadyylcaﬂdﬁ%al or

et SRR R Bt RN R AP Bl Peer stom to

whish baugumé b&mmepiclmthydagrmmmem@ ib}:&iﬁu’mﬂmtﬁaf&pl alkylstienally
b SE %_%é% ri28) freln is from O to 6, substituted by one or more

SUDEHHS & %%yg @Yév?! 8 Ribstituted by one or more further alkyl

gro(lp Stibstifuesdsiand RRyepresbiais a(@nﬂegg@aummwmar@nm Bto 6,
7, and Ar re rese ts an tlonal ubstitut

st B e R SRy e oPae o

morgrifumthestelky! group substituents, and R? represents a group ~(CHz)q-Ar,

wherein g is from 0 to 7, and Ar represents an optionally subsiituted monocyclic

carbocyclic or heterocyclic aromatic group;

for the affinity binding of a prion protein.

in yet another aspect, there is provided the use of a compound of formula (1},
wherein

R®is hydrogen or an aryl group substituent or R® is a solid support optionally
attached via a spacer;

Z represents an oxygen atom, a suiphur atom or NR*:

Y represents an oxygen atom, a sulphur atom or NR®;

in which R* and R®, which may be the same or different, represent hydrogen,
optionally substituted alkyl containing 1 to 6 carbon atoms, optionally substituted
phenyl, optionally substituted benzyi or optionally substituted B-phenylethy!;

one of X' and X? represents a nitrogen atom and the other of X' and X* represents
a nitrogen atom or CRE, in which R® represents hydrogen or an aryl group
substituent:

R' represents a group ~(CH2)m-Q", wherein m is from 1 to 3, and Q' represents
-NR"'R", in which R"" and R'?, together with the nitrogen atom to which they are
attached, form an optionally substituted heterocycioalkyl group; and

R? represents a group -(CH2)n-Q?, wherein n is from 0 to 7, and Q7 represents -
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In yet another aspect, there is provided the use of a compound of formula
(1), wherein R3 is hydrogen or an aryl group substituent or R3 is a solid
support optionally 20 attached via a spacer; Z represents an oxygen
atom, a sulphur atom or NR4; Y represents an oxygen atom, a sulphur
atom or NR5; in which R4 and R5, with may be the same or different,
represent hydrogen, optionally substituted alkyl containing 1 to 6 carbon
atoms, optionally substituted 25 phenyl, optionally substituted benzyl or

opienally s ited (3-phe l; one of X1 and X2 represents a
ORI 1o S s halide Sk SE S Bt or

het@R6ydalkidhaRe RPresen®hytdosgbararitn thglogrbap subktibgentaRin to

R AR R Ol BB B, LR Rppsonaiy
substitotpehhetaroty sibédkythgrpape thdtbichset, foumatoaptolidljusyglostitotide
I , -(CH2)n- '
e A B R R IR
which R23 represents hydrogen, alkyl, cycloalkyl or heterocycloalkyl, and

, : hi
R L e S e R e
protaibdtivnteal $etarsc\aeichliag grivimoghe iBudtdsamdnvimsolehtaippongie. The

. ; - .
conf By RS L e et U BRI A RSRAS may
be $eiﬁpt'mea@/acbﬂaan;tco@te' floon eszeNple, Sngledsrarbidipymapiiaidioraad may
thengéﬂfeoB@EE?c! ?@@B{%%%@?%%?Hﬂgéﬁﬁ?‘e’éﬁg E%H%?&E%&%’g@é@ protein

prion protein from the sample or may be selectively chosen to
in the empe taingltitnta offficien pritteinianah SEstardfanimalsigfliaied with

S o e P S o
proisiraipie, SBENE, GWD.a8he kumpbuadsrirealsisuiviechiategledbiiuid or an
envﬂ%%@?ﬁé?@%ﬂwpie, as well as methods for diagnosing and treating prion
disease. For example, the disclosed compounds may be useful in freating or
diagnosing pathologies such as CJD, vCJD, GSS, fatal insomnia, scrapie, BSE and
CWD and other TSEs using whole blood, blood components, cells, serum, plasma,
plasma derivatives, cerebrospinal fiuid, urine, tears, tonsils, appendix and other
tissues. The compounds may also be useful for the removal of prion protein from a
sample, such as a blood sample, blood components, cells, serum, plasma, plasma

derivatives, cerebrospinal fluid, urine, {ears, tonsils, appendix and other materials.

In another aspect, there is provided a method for detecting a prion protein in a
sample, and/or removing a prion protein from a sample, which method comprises

contacting the sample with a compound of formula (I) as defined above.
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15 protein in a sample, such as a human- or animal-derived biological fluid
or an environmental sample, as well as methods for diagnosing and
treating prion disease. For example, the disclosed compounds may be
useful in treating or diagnosing pathologies such as CJD, vCJD, GSS,
fatal insomnia, scrapie, BSE and CWB and other TSEs using whole blood,
blood components, cells, serum, plasma, 20 plasma derivatives,
cerebrospinal fluid, urine, tears, tonsils, appendix and other tissues. The
compounds may also be useful for the removal of prion protein from a

CongpoisiSSabIP S Wb bt 3hABIEbIBBRNGb A b RS WeRrsdiinin which R’

repFIBSME. pjasoyR rdsr iMasiesitoerabraspinaldibisl udeng iteaEatiRg Bisretarding
appendix and other materials. 25 In another aspect, there is provided a

the SERVRPIBEAE R GRS A pRotPpIdtemRARCM I 2 At ehigliRgRIBNE

ligaPEgein e assAIDR M ay Helumsinad seamiispatseRigicling ibie $2008, vCJD,
Gs |trt%a c_omgound of formulaél%oas defined above. 7 Compounds of
rAERS 05 R Ar ST URT RoPD S SHYYStp PO Dt iSHIEH &RRe bound by any

thetepresentiduriogseaosa Byhshibaniy Paysaheivselubrreeaing @iugh
tarding the development of aé)rion-associated pathology in a subject.

eGP S TREUS R Ghrels SF FEInvErRRPIRRY BIOVARR A el

devehthelegiestsueihasrgpls vCID, GSS, fatal insomnia, scrapie, BSE and
CWD. Without wishing to be bound by any theory, such ligands may act
by inhibiting polymerization of PrPsc or through inhibiting the interaction

Theef, RiRstuahd Rissetietabiesowingidewa thetsteyeippampidurtiarding the
q PJPSC. 1?]T us, in a further aspect, there isﬁrovided a meth.odﬂgf treating, .
VI GRHRING e HRUASS AR PR R HOSoR AR A SLRIR A hich

methioahdoaiisigie cidmimiiteniainod it sises fAdniriptaiine o Bfesubicahfount
therapeutically effective amount of 3 compound of. formula (I) that is not
OF BRI LB LT TERb e D B GoT R RIS further
provides the use of a compound of formula (l) that is not bound to a solid
Simsffg%?rtd%t%ere@gﬁy fgrcst&lénesa;ea ?&?t%lg?rg?g\sides the use of a compound of
formula (1) that is not bound to a solid support in the manufacture of a medicament

for the treatment of a prion-associated pathology.

Other features and advantages of the invention will be apparent from the following

detailed description and preferred embodiments.
DETAILED DESCRIFPTION OF THE INVENTION

Definitions

N4

The terms “a,” "an” and “the” as used herein are defined io mean “one or more”

and inciude the plural uniess the context is inappropriate.

The term “3F4” refers to the monocional antibody specific to native forms of PrPc,
but not native PrPsc or PrPres. The antibody has specificity for denatured forms of

hamster and human PrPc, PrPsc and PrPres.
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for the treatment of a prion-associated pathology. 20 Other features and
advantages of the invention will be apparent from the following detailed

‘%Sérw@ﬁd preferred embodiments. DETAILED DESCRIPTION OF
THE INV ION 25 Definitions The terms "a," "an" and "the" BS Ti&dd 005102914

herein are defined to mean "one or more" and include the plural unless

the context is inappropriate. 30 The tefim "3F4" refers to the monoclonal

antibody specific to native forms of PrPc, but not native PrPsc or PrPres.
ThereaniBbey Hateipadaaly Mphahiatiydmrars oilamstenahitymaarbon-
cafis BIREE SINLIR MO AAMBI0AR0TE LIGRIG L9200/ 129101 8,

The term "alkenyl" refers to an aliphatic hydrocarbon group con A a Y
Qr%é?sé}?iv@a?tf@n%cﬁﬁfrwacﬁi@faﬁdMHWaﬁay e s tratyhtoefrmtdhaio 6 carbon
atdnrreferigd ve . carbe s4n the chain,.and

more prefé@rygr‘wg o%%?grﬁ%hﬂa%c%ﬁﬁi ?ﬁ'gqé#%ﬁ,%géb%%ﬁgx&y n{%"l?tré%[yf?'
pe‘ﬁ@%&@?@l{’%ﬁé@ﬂﬂylg@ﬁzﬁﬁﬁ% T |sehkenyl aaochdstenpt yiimaleemg!” are
ananygtaalkenyl" and "heterocycloalkenyl” are analogous. The term "alkoxy"

refers to an alkyl-O- group in which the alkyl is as described herein.

Examples include methoxy, ethoxy, propoxy, isopropoxy, butoxy and 10

Theestexyalks rallys hgrsi | jnation, refer
Applie Ao pCt R R o
NeTgiBm & X EIRP S IR LG R TiRERe 196 SXYarions e srefomedy ebuttethind
per@itiyygl, n-propyl, isopropyl, n 15 butyl, sec-butyl, isobutyl, tert-butyl,
n-pentyl, 2-methylbutyl, 3-methylbutyl, n-hexyl, 4-methylpentyl, neopentyl
and 2,2-dimethylpropyl. Where an alkyl group is described as "optionally

Thetashtibg/! taern et 96asn ARNRCP W THHIEMANMNSAE TS straight or
substituents, artlcularlg bg one or more "alkyl group substituents™ as
braag ﬁgdﬁﬁ%}‘éﬁ%d hydroCarbon having 1 to 15 carbon atoms. Lower alkyl
groups with 1 to 6 carbons are preferred, eg methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, 2-methylbutyl, 3-methylbutyl, n-hexyi,
4-methylpenty!, neopentyl and 2,2-dimethyipropyl. Where an alkyl group is
described as "optionally substituted” then that group may be substituted by one or
more substituents, particularly by one or more “alkyl group substituents” as

defined herein,

The term “alkyl group substituent” refers, uniess otherwise defined, to hydroxyl,
amino, alkyl, halogen, hydroxyalkyl, amide, acyl, acylamino, aikoxy,
alkexycarbonyl, alkylenedioxy, alkyisulfinyl, alkylsuifonyl, alkylthio, aroyl,
aroylamino, aryl, arylalkoxy, arylalkoxycarbonyl, arylalkyithio, aryloxy,
aryloxycarbonyl, aryisulfinyl, arylsulfonyl, aryithio, carboxy {or an acid bioisostere),
cyano, heteroaroyl, heteroaryl, heteroaryialkyloxy, heteroaroylamino,

heteroaryloxy, nitro or trifluoromethyl.

The term “aroy!” refers to an aryl-CO- group in which the aryl group is as described

herein, eg benzoyl, and 1- and 2-naphthoyl.

The term “aryl” as a group or part of a group refers to:
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20 The term "alkyl group substituent"” refers, unless otherwise defined, to
hydroxyl, amino, alkyl, halogen, hydroxyalkyl, amide, acyl, acylamino,

SO M85 carbonyl, alkylenedioxy, alkylsulfinyl, alkylsulfony), alylthio. .o
aroyl, aroylamino, aryl, arylalkoxy, arylalkoxycarbonyl, arylalkylthio, R
aryloxy, 25 aryloxycarbonyl, aryisulfinyl8arylsulfonyf, arylthio, carboxy (or

an acid bioisos_tere?, cyano, heteroaroyl, heteroaryl, heteroarylalkyloxy,
heterGayIgrtinBa We&éméiﬂymmtm@rctrﬁlaﬂfﬁmﬁ&m}thg%%m'@éﬂ%'cydic
migtersdp@ -CQ--ar i ich the aryl group is as described 30

he?élsi?], eg Egg}%cﬁggr%dg@r%d@égp Stﬁgx%ﬁgh@waé%ea@@@ﬁﬁmweﬁa

APAIPBIEYIeNR RGeRhEnaNDRE06/0r0%he RET/6ER2 AHELIA2 B
fl@ra@ppﬁgﬁgllyn%q%ﬂgtgﬁgr{gg{h%x%l‘jce?r multicyclic aromatic carbocycli¢

moieﬁ/9 of 6 to 18 carbon atoms, such'as phenyl, naphthalene,

acea ﬁ?l@ﬁ@?%éh%ﬁymW@Bammm@ﬁwgwamgﬁge,

candasene, tnsiens; ' lene, and phenanthrene; or 5 b) an

gft{'onally ubs%tetjrt}gg’%ga%rlﬁ/g é%ﬁaqgg %%Mcl@gmﬁ}”cﬁ%%moalkyi

B 8{9%%@@&?&&{%&5@ Etwedyicioalig!, tytioaikenykieteraveoaliyh gt 4

indudtevDaycleal@n r.to,form a cyclic structure, such as a
indo(?;] }), tetrahydrﬁi%@%%ﬂgﬁﬁ b”rcfﬁé‘ﬂg} ng. Preferred aryl groups

are ﬂé ‘ﬁ%ﬁ;?ﬁ%%ﬁf@%mﬂém@oahg.mwmwmw; groupds

desdniteglsns eptipeallysS ' ) «that gropp may be substituted

one rmo??i%bgstitlg%%rl%;wb%%%r?b?%ﬁ%@ﬁ%%s&%‘%ﬁ Hsfethaisroup

b
maﬁ%&ps SRR aneriteernednstine sy Imdlou s SUSRE SEIBE e on or
maaelmwn@uyiggmﬂgggtgo%%&éﬁ};{g&o&i&eﬂnino, alkyl, halogen,
a

hydroxyalkyf, amide, acyl, acylamino, alkoxy, "alkoxycarbonyl,
alkylenedioxy, alkylsulfinyl, alkylsulfonyl, alkyithio, aroyf,
An "aryl group substituent” refers, unless otherwise defined, to a

hydroxyl, amino, alkyi, halogen, hydroxyalkyi, amide, acyi, acylamino, alkoxy
alkoxycarbonvyl, alkylenedioxy, alkylsulfinyl, alkyisulfonyl, alkylthio, arovi, |
aroylamino, aryl, arylalkoxy, arylalkoxycarbonyl, arylalkylthio, aryloxy,
arylaxycarbonyl, arylsuffinyl, arylsulfonyl, arylthio, carboxy (or an acig bioisostere)
cyano, heteroaroyi, heteroaryl, heteroarylalkyloxy, heteroaroylamino, |
heteroaryloxy, nitro, oxo or triflusromethyl.

As used herein, the term “blood-derived compositions” is meant to include whole
blood, red blood cell concentrate, plasma, serum, platelet-rich and platelet-poor
fractions, platelat concentrates, white blood cells, blood plasma precipitates, blood
plasma fractionation precipitates and supematants, immunoglobulin preparations
including IgA, IgE, 1gG and lgM, purified coagulation facior concentrates
fibrinogen concentrate, or various other compositions which are derived ;rom
humans or animals. It also includes purified blood-derived proteins prepared by
any of various methods common in the art including ion exchange, affinity, gel
permeation, and/or hydrophobic chromatography or by differential precipitation.

The term “combinatorial library” refers to a collection of chemicals that have been
synthesized by solid-phase combinatorial chemistry techniques. This definition
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aroylamino, aryl, arylalkoxy, arylalkoxycarbonyl, arylalkylthio, aryloxy,
aryloxycarbonyl, aryisulfinyl, arylsuffonyl, arylthio, carboxy (or an acid

wWRICISR54946)s Cyano, heteroaroyl, heteroaryl, heteroarylalkyloxXy, ... .. oonie o0y,
heteroaroylamino, 20 heteroaryloxy, nitro, 0xo or trifluoromethyg S use

herein, the term "blood-derived compasitions" is meant to include whole
blood, red blood cell concentrate, plagﬁ}na, serum, platelet-rich and
platelet-poor fractions, platelet concentrates, white blood cells, blood

n
N R R A BIb B B HRSHARIAE ABRLIRR Wreieaeamanilions o
rangupetatanisn B BURRgIekutiaseparasiangutislieMe A lgkias and
.li(?gi{l\}/l gg)rified coarg?ulation factor oigcentrates, fibrinogen concentrate, or
bui % Sﬁe'?]@g ﬁotg'i%’ﬁ‘g\ﬁﬁﬁ fe BBAVER #6f humans or animals. It
also includes purified blood-derived proteins prepared by any of various
methogds ¢ '

mman in the art including jon exchange, affinity, gel 30 .
The LTSI AR oS B Cp OB LRI IBE Sy ot Blkero Rpyeyelic ring
systectitatior 2 Thebtermatteosbinptorialiiiratyd sifersitain colectinmnablly
._._chemicals that have heen synthesized py solid-phase combinatorial
it R e TP G VLB B 1 ey cloakanes, eg
cyciaﬁrmlaa@ﬁﬁmzﬁlﬁydi?lmmr?pwd i;ﬁgi@&f@lﬁéﬁ@ﬁ@lﬁtﬂ‘%@@mine

methogd that generates millions of random,compounds ar, may be

o] B AR e ARG R, ST SR P R i svsterns
incltizinkisgaifialdananditbedikecdnfibettet mt oysloatvdhsetegsiartsornane,

. sat manocvclic,.bicydli olycyclic ring ,system of 3 to 12 carhon
ooy e P e O e s e S P B v Bjtoed
systereferegdacioivatkiyleg rdipe areiaaidyc Yol alkzinekk e greypltpropyl,

lope loheptyl: bicycloalkanes that are connected at .
o S A B e SRty Gt s
cyclirliudingGibpcianikarescdmeatespnnected at two carbons, eg

bl igyclei4 1.0lhept d.decali
e ekl K oS A SIE RIS o
growy clealibe Grderditstadrhvmoy cloalken e rdbiidgats ringrigstery. hjoste or more

one RIEIRERBY NG HOI08 KULLIRYBHR " as defined herein.

The term “halogen” means fluorine, chiorine, bromine or iodine.

The term “hetercaryl” as a group or part of a group refers to;

a} an optionally substifuted monocyciic aryl in which one or more of the ring
members is/are element(s) other than carbon, for example N, O or S, and
preferred examples are monocyclic or bicyclic, eg benzimidazoyl, benzthiazovyl,
furyl, imidazoyl, indolyl, indolizinyl, isoxazoyl, isoquinolyl, isothiazoyl, oxadiazovl,
pyranyl, pyrazinyl, pyridazinyl, pyrazoy!l, pyridy!, pyrimidinyl, pyrrolyl, quinazoliny!,
quinotyl, 1,3,4-thiadiazolyl, thiazoiyl, thienyl and triazoly! groups, optionally
substituted with one or more aryt group substituents as defined herein, unless
otherwise defined; or

b) an optionally substituted partially saturated multicyclic heterocarbocyclic
moiety in which a heteroaryl and a cycloalkyl, cycloalkenyl, heterocycloalkyl or
heterocycloalkenyl group are fused together to form a cyclic structure {examples of
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cyclohexyl, norbornane or adamantane. 15 Where a cycloalkyl group is
described as "optionally substituted” then that group may be substituted
BiPoHecEH i Gre sqbstltuents, pa(tlcularly by ONe Or More ONe ORAQFE o0 o
"alkyl group substituents" as defined herein. The term "halogen” means
fluorine, chlorine, bromine or iodine. 2¢4The term "heteroaryl" as a group

or part of a group refers to: a) an optionally substituted monocyclic aryl in

sughighoame araidke OfiRE 4] ' other than
. ?ég) nfor exam Ig)}f N, O orr%g, anﬂ %%?grﬁr!eﬁg% eﬁﬁln’ggggﬁa&r%émgn%%?/af&?re aryl
9 é. yg%,%b‘ﬁe’% AR IR AR SRR Mueys Wafiebytiadeiy).
indoliihgtecisokarayaisoaringlys isqihi ' rapyl, ..
YR 'g | yri%a?i cﬁ@p?azogl, pyridyl,%#%ﬁﬁ,%ﬁ@lﬁ%m@?&ﬁ?ﬁn that
g qu?nﬁy%, E%SLF i@%ﬁ) | SRRSO S Eidaritsz slgrigrolapss; bpterady more
s defined herein,

0mmﬂred‘armhgmemem&a@mgr@gméﬁhé&it%%%zrﬁ
unless otherwise defined; or 30 b) an optionally substituted partially

T saturated multicyclic heterocarbocyclic moiety in which a heteroaryl and a
heyielual Kyt teyotyalioay) heferecycioalierbark Ikenyl group are
canf % e;;he to form a cyclic structu%(exa@n%fég%&é@%éfé%%%% 189
S A GEA5500 1 IR B AR pgTRaasnTowsLp, o O, S,
N apiBiawhsosiititstegtinygrecrangre prdkereumeNtrilaRInas delined
ar iS

[ ept where defined otherwise). Where a heteroary
Ccﬁgﬁﬁggﬁﬁ%ﬁi@rﬂ%ﬁy%&Qifﬁf&&zﬂ’\@i’iﬁa?‘@%Wavib’é}bolﬁwtm@érazine,

PymBydinens: mokzslitbiitmnisy watigidas byiene Srmeres So0% é%’ %181[8
het'@%gw&g?ﬁy I}J]ents".t%s defined herein. The term "heterocycloa kyfa
refers to & cycloalkyl group Wh X Y& Nriems. esrpiresdine repthoadiazine.

wrwgnee@éa@mmmmmmnmwmmragpo%%@y BLBEMR¥RIE, that

o gﬁalqygéogﬂﬂ kyl Preferred heterocycloal roups 10 contain one
. gﬁr;mor% N atomg,{g% (lyn%gzn&iafn@,oﬁﬁ)% HlUGEsp RaffeL s azome or more
one or more "alkyl group substituents” as defined herein.

The term "hydrophobic group” refers to a fipophilic group which is usually
electrically neuiral and non-polar. Hydrophobic groups prefer neutral and non-
poiar solvents or molecular environments, as opposed to agueous sclvents or
environments. A hydrophobic group will, therefore, have an affinity for other
hydrophobic groups in a normai physiological environment. Examples of
hydrophobic groups usually inciude alky! and cycioalkyl groups, preferably

unsubstituted, and aryl groups.

The compounds described in the invention will generally be used ata pH that is
the same as, or close to, physiological pH. The hydrophobic character of the
compounds, or of particular moieties within those compounds, will be determined
by whether the motety concerned is charged at such a pH. For example 1-(2-
aminoethyl)piperidine is a nydrophobic group when, at physiological pH, the

nitrogen is uncharged.
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pyrolidinone, pyrazolidine and quinuclidine. More preferred examples are
heteromonocycloalkanes with one or more N atoms, eg piperidine and

WAPSIRZING, AWhere a heterocycloalkyl group is described as "opfiopally
substituted"” then that group may be substituted by one or mor@él?)?;%“'(" A0zo1

substituents, particularly by one or mor§n15 one or more "alkyl group
substituents" as defined herein. The t "hydrophobic group” refers to a

i ilic group which.is usually electrically neutral and non-polar. )
Th%%/%ﬁ%pﬁg%ﬁ&; (SUpS g?e?e?"l%%y HF AR r&% %cﬁé‘?tgﬁv&‘?@tﬁ%ﬁ&@@m&?p“de
bindavirbnenigasd asod o pedsena quenitiv s lve BISHIT AR SN WERBSRIE e
co %rgrp&o&ijccgrg&@(i\g#lmt&bgrefore, haye an affinity for other hydrophobi(_:

groups in-a normal p yS|oSIog|caI environment. Examples of hydrophobic

groups usually include alkyl and cycloalkyl groups, preferably

stifiged ryl.groups. 25 The compounds described in the
T e e e BT P R CH oM gl anc
widsthy sivhogisichit Tinethy droph obih e masactesiod thes eamEowneds hRsHHf
i lef] ithin those comppunds, will be determined by
COr&%ﬁ%ﬁﬁﬂ@%é@@%ﬁ%@é&eﬂﬁ%ﬁa%@ s?a% § %ﬁ?a pH. For example 1-(2-
aminoethyl)piperidine is a hydrophobic group when, at physiological pH,

e i 06/0104915 PCFIGB20Q,)5/0029 11
R A
thapisiyipapiedédciastorhe Infentisusf dnel isesmntdialedtionhaTS Eabstitutisbases,

; ti riagl .5 The term ~PrPc! refers t
e B R AR Wil WhbrRadiner
rarqyitRin 198 eRREVEfand expenaladsstimealerelisaighihe sonsearathandtis

i it ' t T "PrPsc'.refers to th
seqiRRSes At it aidispase s o %%Eg%ﬁhg REIkTSConYenad to B-sheet

conformationally altered form of the molecule
andiip a§RPEeRkRAIMEBBtRD désgRgsssidisociated with TSE/prion diseases,

including vCJD, CJD, kuru, fatal insomnia, GSS, scrapie, SSE, CWD, and

other
The term "PrPres” refers to the proteinase resistant derivatives of the PrPsc

protein of 27-30 kDa that remain following partial digestion of PrPsc with PK.
The term "PrP" refers to prion protein in general.

The term “spacer” refers to an optional moiety that connects the affinity ligand to a
support matrix. One preferred class of spacer is represented by the general

formula ()
T {-L V-] (i

wherein

T represents O, S or NR’:

V represents an -O-, -8-, -COO-, -CONH- or -NHCG-, -PO3H-, -NH-
arytene-S0,-CHoCHz- or -NR-:

L represents an optionally substituted hydrocarbon linkage containing 2 to
20 carbon atoms; and

aisOor1.
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rare TSEs of captive and experimental animals. It has the same amino

acid sequence as normal, cellular PrPc, but some of the a-helix is

PohVEEd W R-sheet and is associated with a disease state. 15 g5 /02014
"PrPres" refers to the proteinase resistant derivatives of the PrPsc protein

of 27-30 kDa that remain following partial digestion of PrPsc with PK. The

term "PrP" refers to prion protein in general. 20 The term "spacer" refers

to an optional moiety that connects the affinity ligand to a support matrix.
ented by the general formula (Il):

efer lass,of s er is repres

o AL BLACAEE b A2 U TERHERL I apIo0 - ShetmOsarculat

Or BRI ERLEIODILIROSH nsdiibihara0 xS RA-GbIAGE AR be used
I; A 10N sSyUpstute rocaroon lin age_con alnlng 0

m%%? i sk §é§ﬂ§§‘% BroWHIZ50R7526818 IsCie dnvenioos auberich

PragdefeaamnVeniIYaatid etarartaing)IRo BIAAHIG Q5 RateHAlL Whathel,

scRﬁ(Hﬁ.“leﬁ‘*? -particulate, spluble or insoluble, porous or non-porous,

which maf bg(gJ Eégf%og%ﬁmmgﬁ ﬁfﬁﬁﬁ%ﬁ%éﬁ?ﬁ@rﬁﬁ?ﬁ?%rﬁﬁ@ﬁ@iﬂ%raﬁﬂﬁS,

smgltmaitiesticrnaeativhioh & provides fcensenient means of separating
the affinity ligands from solutes in a’ solution. The support matrix may

therefore take the form of a column, beads, small particles, a membrane

EXBrpine s SeprodmsiticEsdnles alsublosUMESAcRRINELIIS RAURIS arurally
ocSHRRRIBRHISES s4eh 88198&%&%'&’ or a protein such as cross-linked albumin or
a polysaccharide such as agarose, alginate, carrageenan, chitin, cellulose, dextran
or starch; synthetic polymers such as polyacrylamide, polystyrene, polyacrolein,
polyviny! alcohol, polymethylacrylate, perfiuorocarbon; inorganic compounds such
as silica, glass, kieselguhr, alumina, iron oxide or other metal oxides, or
copolymers consisting of any combination of two or more naturally occurring

polymers, synthetic polymers or inorganic compounds.

Also included within the definition of support matrices are soluble support matrices
comprising polymers such as dextran, polysthylene giycol, polyviny! alcohol or
hydrolysed starch which provide affinity-tigand matrix conjugates for use in liquid

partitioning; or solid support matrices comprising compounds such as

‘perfluorodecatin which provide affinity-ligand matrix conjugates for use in the

formation of affinity emulsions.

Further included within the definition of support matrices are support matrices such
as agarose, celiulose, dextran, starch, alginate, carrageenan, synthetic polymers
silica, glass and metal oxides which have been, or are, modified by treatment with

an activating agent prior to, or during, attachment of the ligand.

Support matrices are preferably optionally activated agarose, silica, cellulose,
glass, methacrylate, hydroxyethylmethacrylate, polyacrylamide,
styrenedivinylbenzene, Hyper D or perflucrocarbons, Most preferably the support
matrix is a methacrylate material, of the type sold under the trade name Toyopear|
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10 occurring polymers, eg a polypeptide or a protein such as cross-linked
albumin or a polysaccharide such as agarose, alginate, carrageenan,
whitinaalivl@se, dextran or starch; synthetic polymers such ASper/c: B2065007910
polyacrylamide, polystyrene, polyacrolein, polyvinyl alcohol, T
polymethylacrylate, perfluorocarbon; i%)rganic compounds such as silica,
glass, kieselguhr, alumina, iron oxide or other metal oxides, or 15

aEARYMMRL S CONSISI ingtion, of two ormore paturall .
( occurring polyésngérs;g%/gn%}%%cg gg?mnﬁ? 5?8.%8%3%59%8% BHE&P){KEW”& PA
18t dERAithin the definition of support matrices are soluble support

matrices comprising polymers such as dextran, polyethylene glycol,

polyvinyl alcohol or 20 hydrolysed starch which provide affinity-ligand

Wenairt E&hjudrsestier usetiroliguif aftartiiogindfimitysifidraiprodupaticasatrices,
isi a luerodecalin.which provide, . ..

O e B G dramiyy Toand to
madIGon SP2EF U AB Y tclndedseiininrdrctefinitionfofrs fpoityrigtieematrix
corg[RgHport matrices such as agarose, cellulose, dextran, starch,

alginate, carrageenan, synthetic polymers, silica, glass and metal oxides

which have been, or are, modified by treatment with an activating agent

CoPIiRIUR OLEHIAGL attAchIeRLAfh] Ew%ﬂﬁ WO” ACeS ATe it ni

pr%zl‘jérably optionalIytglsctiva?géa agarose, Si |g§,%:e lu osgﬁgg asg?p resent nitrogen

atoffigthacrylate, hydroxyethylmethacrylate, polyacrylamide,
styrenedivinylbenzene, Hyper D or perfluorocarbons. Most preferably the

support matrix is a methacrylate material, of the type sold under the trade
Comporntisyeidesmyiad 2 e1a erefeued POTIGH 2aib Z1and dredr@sbat NR?, in

parfRyadpbladrer T, gs@a%g\gﬁience LLC, 156 Keystone Drive,
Montgomeryville, PA 18936, USA). WO 97/10887 describes methods of

attaching affinity ligands to support matrices, 5 eg the use of activating

It ispesfodsdandnelbadsafalipahingdheatlinisligand to, t%ﬁﬁéﬁo@‘mmea

eg by condensation reactions, to form affinity ligan

pacer,
aikécﬁﬁfﬂf&tes.

in a first group of particularly preferred compounds of general formula (1), referred
to as compounds of formula (la):

R? is as defined above;

X' and X* are as defined above:

Y is as defined above;

Z is as defined above;

R’ represents a group (CHg)m-Q", wherein m is from 0 to 7, and Q'
represents -CR'R™R"™ or -NR''R™, in which R'" R'? and R independently
represent hydrogen, alkyl, cycloalky! or heterocycloalkyl, or two of R'', R™ and
R", together with the carbon or nitrogen atom to which they are attached, form an
optionally substituted cycloatkyt or optionally substituted heterocycioalkyl group:
and

R? represents a group ~(CHa)-Q?, wherein n is from 0 to 7, and Q°
represents -CR'R%R? or -NR?'R?, in which R?" R and R® independently

represent hydrogen, alkyl, cycloalkyl or heterocycioalkyt, or two of R R™ and
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Compounds of formula (1) are preferred in which both X1 and X2

represent nitrogen 10 atoms. Compounds of formula () are preferred in
whichubotlnisand Y represent NR4, in particular where R4 is h ?}mwmm“
15 It is preferred that at least one of R' and R2 represents an optlon

substituted alkyl group. In a first grou fpartrcularly preferred
compounds of general formula (1), refé red to as compounds of formula

11 R3] defrn d above; X' and fined above; Y is as
R S A e T 43600, Tl s et i Qe orm an
optwnetbarsmmummd CyolFalapdoRdprelyesertt R RRES3RIcARRiPaup.
in which R", R12 and R 13 independently represent hydrogen, alkyl,
cycloalkyl or heterocycloalkyl, or two of R", R12 and R13, together with
in aheparyets of fimogsm @4om to which they are attached, form an
opti ly, tuted cye onaII substituted heterocycloalkyl
gror‘%];%ar%%R reaegr})reseri)i<)>/l)§’§oufr)r!) &9 ) Q2, wherein n is from 0 to
7, amob@th repres¥seiERDIR2PR220t-NR2 IR P A uybichiR2d FR22
23 independently represent hydrogen, alkyl, cycloalkyl or

- hyd
erocycloalkyl or two of R'1, R12 and WO 2006/010915 PCT/G

[214) BIG)&ZBF_L&JE)@FR 1i&rtogéehér withetheotarbbly GronitOge 1 a6 teo st
pref‘éfrﬁgy ched form an optionally substituted cycloalkyl or
optio aIIy substltuted heterocilcloalky roup. In compounds of formula

(|a)d!5(§) fe1papignaRisreNBrEfSr Abiyn BaRN imdgelt pidsethtyaiaghY together with
the Hfﬁfﬁ@n'&@Hr@%yﬁﬁeWérgrgﬁlé@%mer%&ér'gcyé/ioa%ﬁ droup:
e) n is preferably from 0 to 4, more preferably from 0 to 2, and most
preferably is 0; and
f) R?" and R* preferably form, together with the carbon atom or nitrogen
atom to which they are atfached, a cycloalkyl or heterocycloalkyt group.

Particularly preferred groups that Q° may represent include hydrophobic cycloalky!
and heterocycioalkyl groups, especially with ring systems that comprise at least six
atoms. Exampies of such groups inciude cyclohexyl, piperidyl, particularly
1-piperidyl, and bridged carbocyclic ring systems, eg norbornyl. Such groups are
preferably unsubstituted, particularly not substituted with any polar substituents.

Particular groups that Q' may represent inciude heterocycioalky! groups,
especially piperidyl, particularly 1-piperidyl, and piperazinyl, particulariy
1-piperazinyl.

In @ second group of particularly preferred compounds of general formuia (1),
referred to as compounds of formula (Ib):

R? is as defined above:

X" and X? are as defined above:

Y is as defined above;

Z is as defined above;
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c) m is preferably from O to 4, more preferably from O to 3, and most

preferably from 1 to 3; 10 d) Q1 is preferably -NRt1R42; and R11 and R
WO HHEIABY form, together with the nitrogen atom to which they e zees/0029 10
attached, a heterocycloalkyl group; e) n is preferably from 0 to 4, more
preferably from O to 2, and most prefergbly is 0; and f) R21 and R22

preferably form, together with the carbon atom or nitrogen 15 atom to

whic_ﬁ:irne?m?tmgeﬂkwmri@wsg@chgggr@wglqalgyld;%rgﬂeémmho E,Q 8,

; Ly prererre rou tha ma represent INcluae nyaropnonic
S B Bl Fn T S S B PRI s} el or
maenipriseratllgdstsixp atamsiexamples of such groups include cyclohexyl,

pipeﬂdy{l Ijg)farticuéarg/ 20 1-p'$§4ri§yl¥§nd bridged carbocyclic ring systems,
n

eg norbo, VI-Slch grous reflr aBRPIHELB A dTReD, ik Baf ot

repuisstitisted withamatpelassibsituentsgrigsticular groups that Q1 may
represent include heterocycloalkyl groups, especially piperidyl,
particularly 1-piperidyl, and piperazinyl, particularly 25 1-piperazinyl. In a

in secundigdsuy 6bwadieylaity preferred compounds of general formula (1),

referred ¢ ounds of formula (Ib): R3 is as defined above; 30 X1
and ZQ a%erqaés%l?gﬁﬁ%argf%r\?g;iyﬁ%)g‘%éig)&ﬂ?@d above; Z is as defined
aboVe;DAtD 2606/ M peFEEaBIR TAB BROAGIIR2IH 46 Rise IVRERNIS 61

hy&%%ﬁ?e chain -(CH2)P CH3, wherein p is from 0 to 6, substituted by one
or tore carboxyl groups and optionally substituted by one or more further

alky® progipseifssatuigritorafdRe, represpratecadioUnridHa)g-Ar, wherein
a5 o0 IB-Lr B s HSRIRSURAB LRGN Substited anl aroun: e

of those carboxyl groups being carried by the terminal carbon atom of the alkylene
chain -(CHz)p-CH3;

€) q is preferably from 0 to 4, more preferably from 0 to 3, and most
preferably is 1 or 2; and

f) Ar is preferably a monocyclic carbocyclic or heterocyclic aromatic group,
optionally substituted by one or more substituents selected from the group
consisting of phenyl, phenoxy, tolyl, chiorobenzyl, methoxybenzyl, fluorobenzyt,
pyridyl and indoyl. Ar is more preferably phenyl, phenoxy or pyridyi.

Particularly preferred groups that R' may represent are carboxymethyl,

4-carboxybutyl and 1-(1,3-dicarboxy)propyl.

Particularly preferred groups that Ar may represent inciude phenyl, 4-
hydroxyphenyl and pyridyl, particutarly 2-pyridyl.

Compounds of formuiae (la) and (ib) are novel, and represent further aspecis of

the present invention.

One set of specific compounds of formula (1) that have been found to be useful in
the invention is compounds of formuia (la) in which:

R®is as defined above:
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In compounds of formula (Ib): a) X1 and X2 are preferably both nitrogen;

b) both Z and Y preferably represent NR4, in particular where R4 is 10
PKfelRStEht )P is preferably from O to 4, more preferably from 0 $-BcrRs/a02010
is preferably substituted with one or two carboxyl groups, at least one of

those carboxyl groups being carried by4the terminal carbon atom of the

alkylene chain -(CH2)P CH3; 15 e) q is preferably from 0 to 4, more
prefe}@tﬂylcﬂrm‘hé}éqﬁwmg most preferably is 1 or 2; and f) Ar is

preferabl onocyclic carbocyclic or heterocyclic aromatic group,
opti(xﬁrjsaérb%?ii}ﬁtﬁpﬁﬁﬁﬁé'g more substituents selected from the group

consrstirgpafgeieny. phenoxy, toly[, chlorobenzyl, methoxybenzyl,

fluorabenzyl, 20 pyridyl and indoyl. Ar is more preferably phenyl, phenoxy
or pyrld)r/?p%égﬁf&%é’r‘gfeﬁ@‘éﬁéﬂ’B%ﬁﬁ@ﬂ'ﬁat R1 may represent are

carboxypetbyhtecadmxyRutyl and 1-(1,3-dicarboxy)propyl. 25

referred groups that Ar may represent include phenyl, 4-
AR et

Partl&ulgerllﬁ}? L )
hydroxyphen ¥hricRAMridyl. Compounds of formulae

(la) and (Ib) are novel, and represent further aspects of the present
Anifgt\ﬁeer}tioeqb %0 One._set of specific compounds of formula (1) that have been
ound

5 1e USSRl ThCIRERRVERE {9 EaMiadiniabhaverhen[f)unduiith: useiul
in 1R8 ip\amtiefiiedab@indO? 1480(03 QLG PEHHHGS2005/002910 17 X1
and %Qigraest%%ﬁnl\é;dYagggez; both represent NH; m represents 2;
X" and X2 are both N:
Y and Z both represent NH;
1
R’ represents carboxymethyl, 4-carboxybutyl and 1-(1,3-dicarboxy)propy;
G represents 2; and

Ar represents phenyl, 2-pyridyl or 4-hydroxyphenyl.
DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of the present invention, will now be described, by way of

illustration only, with reference to the following methodologies and Examples.

Synthesis of Ligands

Methods by which compounds of formula (1) may be prepared will in general be
evident to those skilled in the art. Reference may be made, for instance, o the
methods of synthesis disclosed in WO97/10887.

One method by which compounds of formula (1) may be prepared involves
reaction of a compound of general formuia {h
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Q' represents piperidyl or piperazinyl; 5 n represents 0 or 2; and Q2
represents 1 -piperidyl or adamantyl. Another set of specific compounds of

Yderatilet1ythat have been found to be useful in the invention icT/GR2005002910

compounds of formula (Ib) in which: 10 R3 is as defined above; X1 and

- X2 are both N; Y and Z both representiBiH; R1 represents carboxymethyf,
4-carboxybutyl and 1-(1,3- dicarboxy)propyl; g represents 2; and 15 Ar
represents phenyl, 2- %yr,m/ or enyl. DESCRIPTION OF
PREFERRED EMBODIMENTS Pr ferred mbodiments of the present
invention, will now be descrrb@d ):)y(way of 20 illustration only, with
reference to the following methogdologies and Examples. Synthesis of
Ligands Methods by which compgunds of formula (1) mag/ be prepared
will in general be 25 evident to those skilled in the art {Heference may be
made, for mstance to the methods of synthesis disclosed in

in W‘ognf:gr’)%s% eth %y which compounds of formula (1) may be
prepared

anzeﬁﬁr@-&e@mﬁa@/@@aaamagglo 18 R1 ~Z X2 Y "R2 ~CI (Il) in which
R1, Z, R2,Y, X"and X2 are as defined above in relation to formula (1), with
an amine-containing support matrix. 5 Another method by which

Anotmep ousitte o ftfpmhitd (Chmay bedprepriesURVaVERay be prepared involves
reaction of a compound of farmula (lif)

7. X2 _Cl
L
- 1
\]/
Cl (i

in which R", Z, X" and X2 are as defined above in relation to formula (1), with an

~amine-containing support matrix to form a compound of formula (V)
R1 ~Z Y \\]/
=X

R? (V)

in which R', Z, X" and X? are as defined above in relation to formula () and R
represents the support matrix optionally attached via a spacer, foilowed by

reaction of the compound of formula (IV) with a compound of formula H-Y-R?,

In a further general preparative method, a compound of formuia (V)

PR BRPB LR dRYR A Watiomta fiamNo(!), with
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reaction of a compound of formula (111) R' ~Z YX2y CI N'~X CI (lll) 10

in which R', Z, X' and X2 are as defined above in relation to formula (1),
wihr@namie-containing support matrix to form a compound o|1§ é,(%r@éjzle}c -
(V) R'-Z YX. /CI T R3 (IV) 15 in which R1, Z, X' and X2 are as defmgg /002910
above in relation to formula (I) and R3 J&presents the support matrix
optionally attached via a spacer, followed by reaction of the compound of
formula (IV) with a compeynd ofiqrmul@,H-Y-RZ. 20 In a further general
preparative method, a compoynd ofiformula (V) WO 2006/0109(5
PCT/GB2005/002910 19 CIX\CI i N./XI *I R3 (V) in which X' and X2 are
as defined above in relation to ula (I) and R3 represents a support
matrix optionally attached via a gpacer, is reacted 5 sequentially with
compounds of formula H-Z-R1 aRd H-Y-R2. Ligand |dentification Ligands
can be identified as follows. Mimetic libraries are SM esized and

in which X" and X° are as defined above in refation 1o formula (I} and R®
represents a support matrix optionally attached via a spacer, is reacted

sequentially with compounds of formulta H-Z-R" andg H-Y-R2.

Ligand ldentification

Ligands can be identified as follows. Mimetic libraries are synthesized and
screened for the ability to bind to prion analytes. Prion analyte is passed through
the column and bound analyvte is detected using conventional methods such as by
a labelled antibody specific for prion protein. Beads to which the analyte has
bound are identified as being suitable ligands.

Use of Ligands to Remove Prions

Ligands that bind prions or fragments of prions are useful for g variety of
analytical, preparative, and diagnostic applications. Prion-binding ligands may be
immobilized on a support such as a bead or membrane, and used to bind and
remove prion from a sampie. The solid phase to which the ligands are bound is
aliowed to contact the sample, such as a biological fiuid, under conditions
sufficient to cause formation of a prion-ligand composite, and prion protein in the
sample binds to the ligand. The solid phase is then separated from the sample,
thereby removing the prion protein bound to the ligand, which is attached to the
solid phase, from the sample. For example, resins and membranes for removal of
contaminants are well known in the art such as those described in US Patent No
5,834,318 1o Baumbach et al and WO 01/77687,

Examples of biological samples include, but are not limited 10, blood, blood-
derived compositions and serum. Additional biological samples inciude
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10 screened for the ability to bind to prion analytes. Prion analyte is
passed through the column and bound analyte is detected using
orsemioal methods such as by a labelled antibody specific farpagboasanze o
protein. Beads to which the analyte has bound are identified as being
suitable hands. 15 Use of Ligands to Rgmove Prions Ligands that bind
prions or fragments of prions are useful for a variety of analytical,
cepgbpesping fauntl diagnosiio/apmitatinniaPrien;REsHeggantsManhs samples

immot{ilized Qn.asu art such as a bead or membrane, and used to bind

MaNGTEMb TR Wﬁ%l% %ﬁ&rﬁ%ﬁgfﬁét@ﬁﬁphase to which the ligands
are bound is 20 allowed to contact the sample, such as a biological fluid,
under con itiPns suffigiilent to cause formation of a prion-éigand composite,

M RO BroRimIR TR A GRS S0 YRARY, airoidirHpRsss Rye known

in theasefarated: o, tiesseuhipleurthescby yemaoyipg:BAHEN IHRBceliulose ),
ed to the solid phase, from the

bound to the ligan hich is attach
o e B B iarbao 07 vl g ae (alass or
plastinjamitianticeiegielbksoRvidn Hatypropytines tavsadeseitedin 49 the tike),

Patent Na. 5,834 318 to Baumbach et al and WO 01177687. Examples of
2 i ORI IE ikl e S Fob it e Bl BbaDseRved. e

desjoenpositipnseridresy m cAdditiotipbeiclaicnlsamplesdnelda Webd through

@OG&Q&%}Q S PCT/G B200S/0029 } 0 20 cerebrospinal fluid, urine,
nonspect g o ;
sdliva, milk, Uctal fluid, tears or semen. Other samples may contain

collagen, brain and gland extracts. Many methods for immobilizing

t [ lid surf k 5 in the art. F
A SR A S Sl S Aot e

be ﬁnw&smed distiegrR\eCiap iy repytéesufarsy sijretie)ive esiyivkes ehansde
s b R T e T
polyaiyiieicn saty(THyidesifetpbthp@iehtrmanbeviovaleoiy oy torate),
polmﬂﬁf?ﬂ@}%‘%agﬁﬁg%mgQiiigzgr{é%qspooefﬂg?nqg%ﬁgde, cellulose, celluiose
acetate, nitrocellulose, and the like. Other materials which may be employed,
include paper, glasses, ceramics, metals, metalioids, semiconductive materials,
cements or the like. In addition, substances that form gels, such as proteins (eg
gelatins), lipopolysaccharides, silicates, agarose and polyacrylamides can be
used. Polymers which form several aqueous phases, such as dextrans,
polyalkylene glycols or surfactants, such as phospholipids, long chain (12-24
carbon atoms) alkyl ammaonium salts and the like are also suitable. Where the
solid surface is porous, various pore sizes may be empioyed depending upon the
nature of the system. In addition, the peptide may be incorporated during

polymerization of the solid surface.

in preparing the surface, a plurality of different materials may be employed, eg as
laminates, to obtain various properties. For example, protein coatings, such as
gelatin can be used to avoid non specific binding, simplify covalent conjugation,

and enhance signal detection or the like.
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A wide variety of organic and inorganic polymers, both natural and

synthetic may be employed as the material for the solid surface.
Whgstnativenpgalymers include polyethylene, polypropylene,

poly(4-methylbutene), polystyrene, polymethacrylate, 15 polyachyiaf&B2tusma29 10
poly(ethylene terephthalate), rayon, ny5) , poly(vinyl butyrate),

polyvinylidene difluoride (PVDF), silicones, polyformaldehyde, cellulose,

If eoluiRsf RGIRIS, %W&SH“E’%?@SJR& like, theé{gat%r#g%ﬁvg%%g n‘tl%%/ surface

@e emplo ed, include paper, glasses ceramlc
w

HRINGRR R netipne| @éﬁ@.@wneolﬁltmahge;dﬂmgncﬁéﬁﬁ%@@e%uncaonal
gridormigelsnsiighea r@ ﬁ{n déo&%atlns;&gdp iﬁégf%ﬁﬁépan include

silicates, agarose an yacry aml es can

Ca{@ﬁﬁ@&eﬁ‘é’ﬂéqué@%w\@%eﬁm aydepranyapolygikyiene 51“9@?1@ groups,
hyEesiagtantssUC hain (12-24 carbon atoms
yaRshaR R Hj%gt?}%ﬁ%} Hngh% ﬂ( 2@% RENESTaL @Qsa wide

ammonlum salts and so stitable:
V2B, ?Pdﬂeegfﬂfb?é%%@waﬁbwﬁplwmﬂmmw@nmwm@anustrated in
thehflergtefdhe system. In addition, the peptide may be incorporated during
polymerization of the solid surface. In preparing the surface, a plurality of
different materials may be employed, eg as laminates, to obtain various
Pripropeitisias ros e 3 elatin can be used
o av%d non sp%cmc %.%ﬁgéigm&g%%’a rﬁl\‘tq?:%%jugatlrériil SRTPERRYHERING
Eh S RERRS R e ML@@W@@@m@mmiﬁm@m&@smwa&%&d o a

sofﬁﬂéﬁppuﬁlafﬁ@pgglggégeﬁy@qﬂéﬁgfg u e I desired,
Surfa%jH will usually be pol yfunctlorll%agl og dzggéga %remove the

pnonery?un& UADed S Ggrolissii@ninh may e quas@d tndhiid support,

g sorfaee 8deﬂe@d@h ki eneandPsid yl s, alde
amino E(% c%/ano roups eth Ienlcsérgoi%%g@ %@%ﬁ&ypﬂ%u&&em binds to

the immo o8 gﬁﬁ!aaa@ﬂ%pnﬁmgaafwwéetmteww means of
antmmnﬂswmgomesurfm Rl kaanerRad Gamplysaed D
teins may also be separate her pr &itf¥IA

scré@?nt’hﬁr%t%y upnoncpbcfize d on a resin, such a polymethahryiate or agarose.
Other types of resin that may be used include, eg sepharose, cross-linked
agarose, composite cross-linked polysaccharides, celite, PVDF, acrylate,
polystyrene and celiulose. Membranes such as, for example, nylon and cellulose
may also be used. The resin may be a polymethacrylate resin.

Use of Ligands to Detect Prions

The ligands described herein are also useful in a method of detecting the
presence of or quantifying a prion protein in a biological sample. A biological
sample such as, but not limited to, those listed above is contacted with a ligand
under conditions sufficient to cause formation of a complex between the prion
protein and the ligand. The compiex is then detected by conventional methods
thereby detecting the presence of the prion in the biological sample. |

The complex is detected by labeliing the ligand, combining the labelled ligand with
the sample, and detecting labelied igand-prion complex. The ligand is labelied
during ligand production, such as during peptide synthesis, or a label is conjugated
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10 affinity chromatography. Ligands according to the invention can be

attached to a solid support, such as a resin or membrane, and used to
wrnghandaamove the prion from solution. In this instance, the bggndgnadaezo1o

be coupled to a solid support, eg an inert support such as a membrane or

a resin, and the priors protein binds tg:he immobilized agent. The

immobilized agent/prion may be detected by means of 15 antibodies. If

to Whesikpsh@be RiAa:abtie SRAMEN e aPIRIVER P Ritial sermgning
Ait%ﬁébe immobilized on a resin, such a polymethacrylate or agarose.

ME/¥ed BiEiia Malshdly setrin REse!isansh sivafoas, anciberd s
labafiesiased CHMPORIR s erlinkeenpkyracahardes £Silge ) P Rraryiale.

olystyrene and cellulose. Membranes such as, for example, nylon and
Co'ﬁaﬁva‘ ﬁ %Mﬁ%@%%ﬁ%ﬂ #he AEEIRGRATI SR axrpivetnieRpdtetne

scisesiic AeereiibigandsiarbetsalBsiensddie igands AeserbeBRiein A%rymes,

also useful in a method of detecting the 25 presence of or quantifying a
SUt}ﬁ%ﬁ%@ﬁr&@fﬁ%Oa%i%@%af%atmi@?ﬁ%bmaiéa%a?hs@'guamagpgm msteties,

malimitesl fartibese hsteehalamee is contacted with a ligand under conditions
sufficient to cause formation of a complex between the prion protein and

the ligand. The complex is then detected by conventional methods,

Detitetiehyvastenting sacopraagnenahthecpiion, ivute HIoIeGILHSHBIIN Pestern

'l'he! com{_)lex iﬁ.géet c‘ggd b%ylabﬁig}%the ligand, combining the labelled
N3 Rl AT ATl P e TR DL AR MR GRS HRIB ST FISH),
tradigag disdaliedety clorinipligaiibprenuciarksechasiduring §eplidesonance,
cle nthesis, or a I%belris conP\J atetd W0ﬁ2§06/010915 PCT/G

BIGP319920% BRI GEndBYRGRHG RP R RGERRY cfpesmn

chromzteyTtp by noapitargleftbirotieraalively otHeindiethaagt|erspaetfie for

the ligand, such as an antibody,.is labelleéj anﬁ_%\{e complex is detected
o e A S PRRALIE 2 2O St G e S o
detectdiregrporteseekienbivelysikyhisthahe Srisidahtiiperidpaientliteipsie The
detc?éfétggegl%[&%l%g}? %’g%ﬁ?%oé}gﬁlaei%g&%’gean %jyeq]e?c%éble physical or chemical
property. Such detectable labels have been well-developed and, in generat, any
label useful in such methods can be applied to the present method. Thus, a label
is any composition detectable by spectroscopic, photochemical, biochemical,
immunochemical, electrical, optical or chemical means. Useful labels in the
present invention include fiuorescent dyes (eg fiuorescein isothiocyanate, Texas
red, rhodamine, and the like), radioiabels (eg *H, *21, ®8, '%C, or ®P), enzymes
{eg LacZ, CAT, horse radish peroxidase, alkaline phosphatase and others,
commonly used as detectable enzymes, either in an EIA or in an ELISA), and
colorimetric labels such as colloidal gold or colored glass or plastic (eg
polystyrene, polypropylene, latex, etc) beads. The label may be coupled directly
or indirectly fo the desired component of the assay according to methods well
known in the art. As indicated above, a wide variety of labels may be used, with
the choice of label depending on the sensitivity required, ease of conjugation of
the compound, stability requirements, available instrumentation, and disposal

provisions.
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substrates, cofactors, inhibitors, fluorescent moieties, chemiluminescent
moieties, magnetic particles, and the like. Detection may proceed by any

Vidovinermethisd, such as immunoblotting, western 10 analysis, g@lﬁ&@%@%mm 0
shift assays, fluorescent in situ hybridization analysis (FISH), tracking of
radioactive or bioluminescent markerspauclear magnetic resonance,
electron paramagnetic resonance, stopped-flow spectroscopy, column
Nahvamiategiap o serilansriacierinessy AptermEReIsubich iacka, .,
mrr|1oclze?ul(e b@gedggtpon an alteration in size and/or charge. The particalar '
PR 6 9% el bRy M dei ke hesmpleridea Thsdigampéutobinds to

antbeirvemntioled Re-getectablegrpn : rial havi
e ical or chemical prope%ﬁ%@g%ﬁ%?c@h?&éﬁgéﬁg%a_bte or

coJEEEIle B
Been wel% Sed'anal sYgeneralehpsianisiestabloresaoimmeatadsescent
coombedpliediieiirpipaemismedAb NS, AlABRLS A COMROFHPT
etecta mical,

iadee E)b%sggct{& copic, photochemical, bioche
SO CREMeaT e VAR R HpaR4 bRt Renmkaphrudhtigarsgfiviabeiminie, biotin,

immu
thytteximpze sent doviesion nstuge flyerescent iy i
oci?ftpi(g)%%qfte Tgexa .. red, rhodamine, a%'éﬁi%gﬁgﬁﬁgé%é%d(é‘gaﬁfﬁ“5’

519 @én P32PPEsis 3y NarignicoT andigeniadismpound can be
usg@ioxidazsnatialingthhasphatasgand others, commonly used as

detectable enzymes, either in an EIA or in an ELISA), and 25 colorimetric

T labels such as colloidal gold or colored glass or plastic (eg polystyrene,

hpolpeopisenenraséso bekbapdmatEbellabelymawkpsoyaied dirss

eg W Sﬁrzly té:'(i e d%%ired comﬂgﬁien} of the ggsay%%ﬁording ?‘gfﬁ e{:lré]fgd%srounds,
_ L ol L AT A A Rl WRGORNARidEATaes of lmtereshay bsls

will e pwiiytbehieydnoieseaf, Ipbelcltpen@ingspm #igseansitidpy seguired, ease

ility requirements, available

jugation of 30 t d,.stab
N e P Tl B A e

instrumentation, an

COMEIEB2 008147 HanteShombitiodetivatabelsaca SiealiReRe il atives
darlBdirg enerally, a ligand._molecule (eg biotin) is covalently ’

o R EETE T B e BeAgbounde e luiern, and
2,3-dihydrophthaiazinediones, eg luminol.

Means of detecting labels are well known to those of skill in the art. Thus, for
example, where the label is a radioactive label, means for detection include a
scintillation counter or photographic film as in autoradiography. Where the label is
a fluorescent label, it may be detected by exciting the fluorochrome with the
appropriate wavelength of light and detfecting the resulting fluorescence, eg by
microscopy, visual inspection, via photographic film, by the use of electronic
detectors such as charge coupled devices (CCDs) or photomultipliers and the like.
Similarly, enzymatic labels are detected by providing appropriate substrates for the
enzyme and detecting the resulting reaction product, Finally, simple colorimetric
labels may be detected simply by observing the colour associated with the labet.
Thus, in various dipstick assays, conjugated goid often appears pink, while various
conjugated beads appear the colour of the bead.

The ligands of the invention can also be used io detect targets extracted info

solution from a solid material. For example, a solid sample can be extracted with
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an anti-ligand (eg streptavidin) molecule which is either inherently
detectable or covalently bound to a signal system, such as a detectable
wEh2yisel i@ fiuorescent 5 compound, or a chemiluminescent copapagBeAGG29 11
number of ligands and anti- ligands can be used. Where a ligand has a
natural anti-ligand, for example, biotirg4thyroxine, and cortisol, it can be
used in conjunction with the labeled, naturally occurring anti-ligands.
an Atjosatively, Gk HREENERIRIGANGECAMPRARAEET RS 158 S b ernatant can
combination, itF an antibody. 10 The molecules can also be conjugated
ve Goal < WURATS IR ng-CaMBlEaLSUE B EBisdaRbREERederived
proguzysneatiduciophesse khay mees YdaleBgrrlaheisc Ul PIRATNA Bt prions,

Eédrolasei, particularly phosphatases, esterases and  glycosidases, or
©g BRI AL A D UGN SePoRITaSe s ERIASSEsR TS eonhaslimests can be
usdochidetfgotreqeinsanitdsgfivathiesemMadamine ARS8 AGHMES: include

e

shedptogtingthnts deswetikamyvadethnsecnt skilbinigartahAUSHA 22hals and
.example, where, the label is a radioactive label, means for detection
8“‘%%?&%‘%9%85%% counter or photographic film as in autoradiography.
Where the label is a fluorescent label, it may be detected by exciting the
fluo ochrome with the appro ria‘etée wavelength of light and detecting the

Al ELIRY 105rEL00RHE2EY BYMRIGKSSCBRY, DRTSarRpEttivR KiaP rPe is highly
senpnwml)gmacahiwnne ByRie BSﬁmfh iﬂb@@ftg?m&ﬁtddetaﬁmh lrfgsw@ @%W%s
ices (CCDs) or photomultipliers the like. Similar
o R B LR ISR apiopm e cabBmod e
PrPenay@eJﬁi{mbdemltm %séWmewﬁ;ma%WHMa%ymﬁPm of PK, the
orimetric, labels m tected simply by.observing the_colour

P L FRC oo B R Uy Eniugated

gold often appears pink, while various 30 conjugated beads appear the

The i fthe | ti also b d to detect

I o o T R B e & e
selesiintpRooapimErnaietRbthover Pricc.

Use of Ligands to Quantify Prions

A ligand-prion complex, or alternatively, an antibody to the ligand or ligand-prion
complex, can be detected and quantified by any of a number of means well known
to those of skill in the art. These inciude analytic biochemical methods such as
spectrophotometry, radiography, electrophoresis, capillary electrophoresis, high
performance fiquid chromatography (HPLC), thin layer chromatography (TLC),
hyperdiffusion chromatography, and the like, and various immunological methods
such as fluid or gel precipitation reactions, immunodiffusion {single or doublg),
immunoelectrophoresis, radioimmunoassays (RIAs), enzyme-linked

immunosorbent assays (ELISAs), immunofiuorescent assays, and the like.
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WO 2006/010915 PC97G820U5f[i02911 24 an aqueous, an organic
solvent or a critical fluid and the resultant supernatant can be contacted

withetheuligersd. Examples of solid samples include animal-derivp(dpcBzmmmm”
products, particularly those that have been exposed to agents t'ha ’ )

transmit prions, eg bone meal derivecg om bovine sources. Ligands in
some embodiments can be 5 used to detect the presence of prion protein

RéasSibPHesolishsamplas.inglyde brain tissue, corneal tissue, faecal
matter, bone meal, Beer ny- ucts, sheep, sheep by-products, deer and
elk, deer and elk by-products, and other animals and animal derived

xes, may be treated with

O QAU vk el ioREigand comple ] with
B e Fgﬁgﬁﬁi@%%i{{?v% ?ﬁﬁf&ﬁ?g%ﬁ?éﬂ%&mﬁ@ RGESRERIE Dinding
dYHadrrpadgerrvieeuis froolf issaigipierasistastieprotaolysis)

lgdituer BthEeatpaRL WO R InBERG UL STt B sersiive bps o
to PrPres. Following rémoval of PK?ﬁye B%Fé)s' can %’{rﬁg?‘ra'fdf’egfe&”&bie to

m‘H*é?&?é&%?@ﬁﬁ%%@%@ﬁ%fmnﬂmmfaﬁbme?mﬂﬁm@t, liganeis ?f
RESAE0NG ORI MIOR,; ctive concentration o

© P,rPs%jover _PrPc%\és?émoléf)%i%zgﬁé)sstrojésgggm?%%ngh%% iéﬁﬁdfb%aﬁ-

Ty%mﬁie&?EBI‘%Y@M%i%ﬁﬁ%taﬂtﬁj&ﬁ}fﬁiqmiﬂi‘gawmlmwmmposition. In
eRmRe % 68 he ifj umber of means
e o o e R R s

well known to those of skill in the art. These na
ORI ARIAY A8l et sisibraeeyidiidaseghy, electrophoresis,

capillary electrophoresis, high 25 performance liquid chromatography

Ot (HPLCQ), tg%n layer chromatography (TLC), hyperdiffusion
,t nd the like, and various immunological methods such
as fluid or gel precipitation reactions, immunodiffusion (single or double),
immunoelectrophoresis, radioimmunoassays (RIAs), enzyme-linked

Weglom Rl ADENSIR CAIMAED 1 SRaR FuSRab A Ghpatbnlive andshndikef

prion protein in a sample. The technigue generally involves separating sample
products by gel electrophoresis on the basis of molecular weight in the presence
of SBS, transferring the separated proteins to a suitable solid support (such as a
nitroceliulose filter, a nylon filter, or derivatised nylon filter), and incubating the
bound sample with the ligands described herein. The ligands specifically bind to g
prion peptide fixed on the solid support. These ligands are directly labeled or,
alternatively, they may be subsequently detected using fabeled antibodies that-
specifically bind to the figand.

Other assay formats include liposome immuncassays (LIAs), which use liposomes
designed to bind specific molecules {eg ligands) and release encapsulated
reagents or markers. The released chemicals are then detected according to

standard techniques.

Pharmaceutical Compositions

The ligands described herein that are not coupled to a support matrix are useful in
therapeutic and prophylactic applications for the treatment of TSEs caused by
infection of a mammal with prion organisms. The ligand may prevent
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30 WO 2006/0 1 09 1 5 PCT/c 132005/002910 25 Reduction of

Non-Specific Binding One of skill will appreciate that it is often desirable to
wedwe/monkspecific binding in assays and during analyte remeyal @8y @ /qa29 14

sample. Where the assay involves a 5 ligand or other capture agent

immobilized on a solid substrate, it is dgsgirable to minimize the amount of

non-specific binding to the solid substrate. Means of reducing such
poigmeriestiimbindirpsargverlbknanpitnieseefskdin Bemss Typisalye |n

his.involves coating the substrate with a proteinaceous composition. In
Y oRErY SBiEO G NG LURIPAE ERArE R husAleSesariaattiis
migiEREdlEonosr 6 P HEFRCNFIKPED G 88 1a1TENS WILeUSeR: RIE'of clinical
Assay Formats Western blot analysis can also be used to detect and
SY&Uaﬁ‘i(mﬁtH‘@%F@é’ cd'Gr g8 o BRREMSH HNgurRIeNadiBaddnniaeaddition of a

regetiecadiyany ives sepatting isaiples pedieisPrasl lecionRNgSis o8

o the baijs of molecl,fl%%)rJ Wéei?ht in the §re_sence of SDS, transferring the
CLBRFPATRI HRteL By S LBliH6R ‘Bt d UBHRf dithdalienisysiamese
filter, a nylon filter, or derivatised nylon filter), and incubating the bound

sample with the ligapds described herein. The ligands specifically bind to
o L D A1 Al B ARSI g absloe gt imited

prio
to|dieledransaltesitzitivelyktieey apay b Suis sty 88H%hhalopathy,
C\J@Belgg[ﬁmg@%di?gtggat s%ec;ifica”)ébi g o the ligand. Other assay formats
include Tipésome MU ggﬁy@? IA<Y which use liposomes 25

designed to bind specific molecules (eg ligands) and relgase
T D 05 368 iS5t P ofmbosabe focal
adsurisidiyandBudsaiiigdtherphathaicretioal conmediinASHRPSE AL rad
pa%ﬂt@?ﬁfik}! '@g intravenously, subcutansously, intradermally, intranasally or
intramuscularly. Thus, the invention provides compositions for parenteral
adminisiration that comprise a solution of the agents described above dissofved or
suspended in an acceptable carrier, preferably an aqueous carrier. A variety of
aqueous carriers may be used, eg water, buffered water, 0.4% saline, 0.3%
glycine, hyaluronic acid, fibrin sealant and the like. These compositions may be
sterilized by conventional, well known sterilization technigues, or may be sterile
filtered. The resulting aqueous solutions may be packaged for use as is, or
lyophilized, the lyophilized preparation being combined with a sterile solution prior
to administration. The compositions may contain pharmaceutically acceptable
auxiliary substances as required to approximate physiological conditions, such as
pH adjusting and buffering agents, fonicity adjusting agents, wetting agents and
the like, for example, sodium acetate, sodium lactate, sodium chioride, potassium

chloride, calcium chloride, sorbitan monolaurate, triethanolamine Oleats, efc.

For solid compositions, conventional nontoxic solid carriers may be used which
include, for example, pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose,
magnesium carbonate, and the like. For oral administration, a pharmaceutically

acceptable nontoxic composition is formed by incorporating any of the normally
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therapeutic and prophylactic applications for the treatment of TSEs
caused by infection of a mammal with prion organisms. The ligand may
Ve verstW@ 2006/010915 PCT/G112 0 0 5/00 2 9 141 26 polypef izl wuze 1o
of PrPsc through inhibition of the binding of PrPsc to PrPsc. In addition it
may prevent inhibit binding of PrPsc to $#Pc, so decreasing PrPsc
mediated conversion of PrPc to PrPsc and thereby delaying the onset of
eulipicpt dsyReims, MOEeoYSrHIE i 1{ nay be modified
012}% ddition of a 5 reactive agegr;%o@gf?éé?etgt a%ﬁ%% ggu%%dfh%ngt%e&e rath/ 1-95%
r

@%ea{@gﬂ%%?&%cﬂﬂds@aﬁe dSRIBERRIYRS arecnsiestitetion @ BA Vatiety

of drug delivery systems. Diseases to be treated in accordance with the
Fo@%@?%iqdéde’ ,bgt are not limited to, BSE, transmissible mink

encephalopaiy iRl pifyAGHYESREERRiISDisaag, Pl by, CHDIGHS finely
cifatakirisomelangnd B Tha MeaRECRUICALAOTRRSIIRs ALe Nedeg;
ccjelf arbenterai, topical, oral or local administration. Preferably, the

pha

celtit8rtoRpdgeiveahly satbirtertr pavestisally Representative of

rmaceut

suolragemos siye S‘N@G@t@t’@@U%Mrﬁ@?@%ﬁ@@ﬁa@gew&ﬁ%ﬂﬁ?ng fro rgl to 22

Cai;%g%r%l{s%ularle{. Thus, the invention provides compositions for pdarente
administration %%Féo?ﬁﬁf@‘@*a%&%ﬂ%ﬂ GHYRE Rimiicesietviod e, linolenic,
Oleiiéstivaudonsuspaadedtin an Agsemiaie GAIR: BiefRlably ﬂ% 8}9&1;%%‘1%1@ ride.
Mi%AHIEL vasrhetM gfs &a%ge us carrleris, may be used,_eg water, buffere '
Water, 0.4% saline> 583941y SIRLTRY FSHideR Matn sewllaveshdAtaarrier can
algikéeTihekeiednesosisnsimay Wrr2 @ gtesiigas by anygtignal el known
sterilization techniques, or may be sterile filtered. The resulting aqteous
solutions may be packaged for use as is, or lyophilized, the lyophilized
Therapuratibadseinisieoatbinitdaiihiesésiiling Qe RAiande AR BISLANGN o
theTQz%t%oﬁ@Wéiﬂ%}% rguaa}yrco(git\;ain pharmaceutically acceptable auxiliary '
substances as required 1o ApproXHALRERh FEBIRs RRESIRIgS Bsiraingstrasion. In

thezgqﬂqtgdﬁmii@giunsbaﬁenméilmm?@Q@iw?ﬁfﬁélﬁéﬁéga%iﬁﬁﬁ?n{wgf@ﬂd%ady
i xample, sodium gcetate, sodium lactate, sodium
S e e R ot o I s agRaag he prions,

chloride, potassium ¢
or ghéwrahariie afeastficsymptoms of the disease and its complications. An

amount adequate to accomplish this is defined as “therapeutically effective dose.”

Amounts effective for this use will depend on the severity of the disease, the
particular composition, and the weight and generaj state of the recipient.
Generally, the dose will be in the range of about 1mg to about 5 mg per day,
preferably about 100 mg per day, for a 70 kg patient.

Example 1
Identification of Prion-binding Ligands

The prion-binding ligands described in the Tables balow were identified as follows.

Mimetic Librarv Synthesis

Two 8 x 8 combinatorial libraries of mimstic ligands on epoxide-activated
Purabead 6XL were synthesized (Library A and Library B). PuraBead XL is a
porous beaded agarose support which is cross-linked to aid durability. The
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For solid compositions, conventional nontoxic solid carriers may be used
which 30 include, for example, pharmaceutical grades of mannitol,
WACTHHYE Kttith, magnesium stearate, sodium saccharin, talcuwg cetisdosegn 291
glucose, sucrose, magnesium carbonate, and the like. For oral
administration, a pharmaceutically acggptable nontoxic composition is
formed by incorporating any of the normally WO 2004/1110915
m@fﬁﬁﬁslﬂegﬁmg *;E@S@ﬂ“ﬂﬂlkeg@l@gé?iéﬁﬁimhkﬁwm@ﬁg@ﬁﬂ%nd could
isted, and gener -95% tive ingredient and more
bez% egr)aalé é%a‘%ob cgrﬁrr %ﬁ@é&é@%_ﬂ%&&% Glro Ry EHAMNIr & aprpletion
of apiibdngredichtstarmpretenallycaumplisddrafinelyirk diviged e &eNBurabead

[ t and propellant. The surfactant must, of course, be
O E R DA S o e o ioehresaehanct raaen
meigbssvare thelesterdsiipaeiahiistess aftfaitysasigds sontaining from 6 to 22

carbon atoms, such as caproic, octanoic, lauric, palmitic, stearic, linoleic,

_linolenic, olesteric and oleic acids with an aliphatic polyhydric alcohol or
LitiremyAlic anhydride. 10 Mixed esters, such as mixed or natural glycerides

A carrier.can. also be included, as desired, as with, e
ik e AT i S e T
wagdptradinesdpan sehaeistbensgeiministeoad; lithest@erab e MM BRh

(i e, the-manner of administration, In 15 therapeutic
?pg%gp%ipcﬂaptigg ﬁls g’i‘?ﬁ%@%‘r\% ;%%A% miRiSIersd t6 3%3%%5#@3@”‘”83
InCauperaigreiapiisnitiseitoniinaah divamisaffitientteih bitispieadffsponding

j _er@at t pagtt the symptoms of the disease and its

e AT Sttt Aot TS o R TS A ST o he
follawingguimbars. dffedinanddgertitedamty etfentivasogthisouseanilirdenentine

h Ity ' . rticular composition, and th
O D et o e i e 2 SRR g g oroue

angRARISMMYEMINTRPEIe WbaRICs mg per day, preferably about 100 mg
per day, for a 70 kg patient. Example 1 25 Identification of Priors-binding

Ligands
1 = 2-Adamantamine

2 = 4-{2-Aminoethyl)-morphoiine

3 = t+{2-Aminoethy!}-piperidine

4 = 1-(2-Aminoethyl}-piperazine

5 = (+/-)-2-Aminonorbornane

6 = 1-(2-Aminopropyl}-2-pyrrolidinone
7 = 3-Aminoquinuclidine

8 = 1-(2-Hydroxyethyl)-piperazine

g = N,N-Dimethyl ethylenediamine



The prion-binding ligands described in the Tables below were identified as
follows. Mimetic Library Synthesis 30 Two 8 x 8 combinatorial libraries of
wumediodigansds on epoxide-activated Purabead 6XL were syn

(Library A and Library B). PuraBead 6XL is a porous beaded a%ﬁééﬁgmhnmzom
support which is cross-linked to aid dukapility. The WO 2006/010915

PCT/G U2005/0029 111 28 methods of synthesis were similar to those

Taagesceribed in WO 97/10887, and could be repeated easily by a practitioner

skilled in the art. In summary, after completion of synthesis, each library
member comprised a triazine moiety linked to Purabead 6XL by a flexible
aminated spacer. The triazine component of each library 5 member was

further substituted with two other amines. Library A The flexible aminated
Yhacer fef this|liordy wias fiifee tarBbh alom&/in Igng8iiand ves

|ntro uced by equential reactlo of cross-llnked Rurabead|6XL with 10
{ hmarses the further two.amines

1 i T
incorporated jnto e triazine of eagﬁ arym Jer?ff?lesaaﬁ{i%es

corresponding to the g}roups -Z4R1 and -¥-R2 of formula (I). The anjines

t1éke r[ffe[m}i td byzte ﬂollwg AUTRRETS WUW
2-adamantaming¢ groups; that idenptified as;2/1 comprising
4 ino orpholing group 15 and one 2-adagmantamine
D, e%édl 2-%36\ antlthine 2 &/4- (2rArfiidoethylBorpholine 3 =
d|ne 20 4 = 1-(2-Aminoethyl)-piperazine 5 =

Arrinetropyh-2 m/rmlndnmnp =

T S A e - L g a/5

17 207 317 5/7 6/7 717 8/7 /7

1/8 2/8 3/8 5/8 6/8 778 8/8 8/8

119 29 3/9 519 6/9 7/9 8/9 9/9

The loading of ligand onto the resin was 12 mmol/g of settied resin, as determined
by assay of free amine after addition of the aminated spacer, and assay of chioride

release after addition of trichlorotriazine to the aminated spacer.

Library B
The flexible aminated spacer for this library was ten carbon atoms in length, and

was introduced by sequential reaction of cross-linked Purabead 6XL with 1,4-
butanedioldiglycidyl etherland ammonia. Table 2 summarises the further two
amines incorporated onto the friazine of each library member, the amines being

referred to by the foliowing numbers:

10 = B-Alanine
11 = 2-Aminoethyl-pyridine
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8 = 1-(2-Hydroxyethyl)-piperazine 25 9 = N,N-Dimethyl ethylenediamine
WO 2006/010915 PCT/G 6200$/0112910 29 Table I 1/1 2/1 3/1 5/1 6/1

WAMLBIU/G/B12/2 2/2 3/2 5/2 6/2 7/2 8/2 9/2 113 2/3 3/3 5/3 6/3 FFRBAMB w2010

1/4 2/4 3/4 5/4 6/4 7/4 8/4 9/4 1/5 2/5 3/5 5/5 6/5 7/5 8/5 9/5 fl1/7 2/7 3/7
517 6/7 7/7 8/7 9/7 1/8 2/8 3!8 518 618 7/8 8/8 9/8 1/9 2/9 3/9 5/9 6!9 7/9
8/9 9/9 5 The loading of ligand onto the resin was 12 mmoVg of settled
12 reSivhadndetimingidobylassay of free amine after addition of the aminated
13 3PBgeEN 8 d] assa% of chloride release after addition of trichlorotriazine to
the amina 55‘%3 er. 10 Library B The flexible aminated spacer for this
14 kbilgmamassten carbon atoms in length, and was introduced by sequential
reaction of, cross:-linked Purabead 6XL with 1,4- butanedioldiglycidyl ether
15 é'n%ﬁga{r&n%%bn?&arlmnfsummarises the further two amines incorporated
16 odtd/ b viizeminglafreiach library member, the amines being 15 referred to

1 RGO RS0 GELS 11 30 12 = 3-Aminobenzy atcohol 13 =
18 PHewpthyiaraine

19 - Glycine

20 — L-Glutamic acid

21 - DL-Valine

22 — S-Aminovaleric acid

23 — 4-Aminobutyric acid

24 ~ L-Tyrosine

25 - g-Aminocaproic acid

Table 2

10/11 | 18/11 1 20011 | 21/11 | 22/11 | 23/11 | 24/11 | 25/11

1012 | 18112 | 20/12 | 2112 | 22/12 | 23/12 | 24/12 | 25/12

10/13 | 1913 | 20/13 | 24/13 | 22/13 | 23/13 | 24/13 | 25/13

10/14 1 19714 | 20/14 | 2114 | 22/14 | 23/14 | 24114 | 25/14

10/15 | 1915 ¢+ 2018 | 21/15 | 22/15 | 23/15 | 2415 | 25/15

10/16 | 19/16 | 20/16 | 21/16 | 22/16 | 23/16 | 24/16 | 25/16

1017 | 1917 | 20017 | 2147 | 22017 | 23/17 | 24/17 | 256/17

10/18 | 19/18 | 20/18 | 21/18 | 22/18 | 23/18 | 24/18 | 25/18
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14 = Tyramine 15 - 4-Fluorobenzylamine 5 16 - 4-Methylbenzylamine 17 -
2-(4-Chlorophenyl)-ethylamine 18 - Tryptamine 19 - Glycine 20 -
Ghitamieacid 10 21 - DL-Valine 22 - 5-Aminovaleric acid 23 -
4-Aminobutyric acid 24 - L-Tyrosine 25 - E-Aminocaproic acid 15H&Batsm2910
7 10/11 19/11 20/11 21/11 22/11 23/11.24/11 25/11 10/12 19/12 20/12
21/12 22/12 23/12 24/12 25/12 10/13 19/13 20/13 21/13 22/13 23/13 24/
33 25/13 10/14 19/14 20/14 21/14 22/14 23/14 24114 25114 10115
19/15 20/15 21/15 22/15 23/15 24/15 25/15 10/16 19/ 66 20/16 21/16
22116 23116 24/16 25/16 10/17 19/17 20/17 21/17 22/17 23/17 24/17
T ~ 821/18 22/ 2%18 24/18 25/18 WO 2006/0 1 ‘
o Pt A ST B Y R TR (A B R o dtermines
by, astdIgTsresaming reler, adrifitorfities ahyimseayspiltes amingsalieror chioride

rergdifiomel hesaminated SNaesk say of chloride 5 release after
addition of trichlorotriazine to th(’eaaé?rﬁler?g?eﬂj/% EERRmeAcEiorary
Binding Screening The library was inverted several times, allowed to settle

MigRstieaiBRINB AAMINS creening

The library was inverted several times, allowed to settle and drained by gravity,
followed by 2 washes with 1 mL of water and 1 wash with 1 mL 10 mM PBS, pH
7.4 per well. The wells were stopped and 0.5 mL of PBS was added per well, The
library was stored overnight under refrigeration. Two tubes containing 1.8 mlL of 5
10% hamster brain homogenate (HaBH) each were removed from storage in liguid
nitrogen and thawed. 180 uL of 5% sarkosyl was added to each tube. The
suspension was incubated under tumbling for 30 minutes at room temperature,
followed by centrifugation for 10 minutes at 13,400 rpm in a benchtop

-microcentrifuge. The supernatant was collected, and diluted 1:10 with PRS {final

dilution of HaBH: 1:100). The library was drained by gravity, and 500 ul of the
HaBH solution added per well, and drained by gravity to a collection plate. Once
the wells had drained, each we!l was washed with an additional 500 yL of PBS,
which was collected in the same collection plate. This collection plate was labeled
as ‘Non-Bound’. 500 pl of 1 M NaCl in PRS was added to each well, and
collected in another collection piate labelled ‘Salt Elution’, followed by 500 yt_ of
2% aceilic acid solution, also collected in a collection plate labelled ‘Acetic Acid
Elution” . Aliquats of 26 ul of each resin were transferred to microcentrifuge
tubes, and stored for analysis of remaining bound prion. The Non-Bound, Salt
Elution, and Acetic Acid Elution solutions were frozen in the collection plates.

Dilutions of the HaBH solution at final concentrations of 1:200 and 1:500 were
used as controls for SDS-PAGE and western hiots,
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10 followed by 2 washes with 1 mL of water and 1 wash with 1 mL 10 mM
PBS, pH 7.4 per well. The wells were stopped and 0.5 mL of PBS was
vaddestperwell, The library was stored overnight under ref”geff(‘tﬁQPB}_{Y}{Q/«um; o

tubes containing 1.8 mL of a 10% hamster brain homogenate (HaBH)

each were removed from storage in ligyid nitrogen and thawed. 180 L of

5% sarkosyl was added to each tube. The 15 suspension was incubated
weides BIBIDARG &9 SHMHIRS &LLR0R IGHAPBIAIHE - folpyved by

centrifugation Tor T0 minutes at 13,400 rpm I a benchtop

microcentrifuge. The supernatant was collected, and diluted 1:10 with

50 RBSoffinakrdiuting %%@Hu%ﬂl@mﬂ’@s'%@éy Béc?‘igrm’é‘?rf e;g’tbgfaé’ D% Sample

and 500 pL of the HaBH solution added per we and y gravity
ButieHRefasiivn parst Ohistupe ﬂﬁé%meawdwaﬁaﬁm @ethwiasBuffer 4X (25

L : h Il h
e aletion it T e A O S ST A e water
(15500)pL loidhNUNa @lan REScrad a08Eddo tachinegdksand collected in

another collection plate labelled 'Salt Elution’, followed by 500 pL of 2%

acetic acid solution, also collected in a collection plate labelled 'Acetic

Duplsiaizscelationre Aliquitsadios YlesfeadhloeSimw D o ansfedegriglysis of total
ro t S na SIS fremal bound prion.
ool SRR PG 08 i e o

frozen in the collection plates Dilutions of the HaBH solution at final

ntrale far

LU”(;E”[Wé(ﬁ”b UI J. LUU cillu .L DUU W OtiSetas—Ecomnters
SDS-PAGE and western| blots. WO @8?810915 PCT/G B 200838 {HL)

32 Western Blot and S &WmnﬁwﬁlabNoﬁMmd Fractions 50 pL
of each of.ithe ‘Non-Bou '(ﬁ %c%de’@ oL of a 2X Sample
Buffer/Reducing Agent ( |xture 0 Inwtro% ¥ LDS Sample%uﬁer
4X (25 5pL), Invnrogen #GBM;‘DIe Reducmg Agent (10 pL), and

ot nnnh for.10 mnnllfoe

ACS graue water \J.O pq reatetora \VASIN S ) s o
Duplicate gels were run H ’ﬁ%%él(/\#irrmn}%ﬁ% S PAGE analysis of
total protéin. The formaﬂ(éfwr)ples in each 17 well gel was as follags:

Hamster Brain Homogenate

3 1:500) 10
14 different ' Non-Bound'
4-17 samples 10

A 17-well NuPAGE gel cassette was rinsed with deionised water. The white tape
strip and comb were removed, lanes rinsed with 1X NuPAGE MES running buffer
(Cat # NP00O2), and the cassette placed in the gel reservoir of an Xcell Mini-Gal
Module (or compatible). The central reservoir was filled with 200 mL of 1X
NUPAGE MES running buffer containing 500 pL of NuPAGE antioxidant {Cat #
NPO00S). After checking for leaks, the outer reservoir was filled with 1X NuPAGE
MES running buffer (no added antioxidant). The Mini-Gel Module was attached to
a compatible power supply, and the gels run for approximately 45 minutes at a

constant 200 V until the dye front was within 0.5 cm of the gel botiom.
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10 Well Analyte Volume (pL) Invitrogen SeeBlue Plus2. 1 Molecular
Weight Markers 5 Cat # LC5925) Hamster Brain Homogenat 2 1:200) 10

Wamaien Brain Homogenat 3 1:500) 10 14 different ' Non-Boun[dé‘%-(lg S0
samples 10 A 17-welt NuPAGE gel cassette was rinsed with deionised '

water. The white tape strip and comb were removed, lanes rinsed with 1X

NuPAGE MES running buffer 15 (Cat P0002), and the cassette placed
giistihengat reservoir of an Xcell Mini-Gel Module (or compatible). The
central reservoir was filled with 200 mL of 1 X NuPAGE MES running

buffer containing 500 pL of NUPAGE antioxidant (Cat # NP00O05). After
é)ir asafill d with 1X NuUPAGE MES

ing t reser .
T B e e i e MRAGS wter
(230D 2 cBiMgasIe Tenee supplyiaingdivgetmrindar aphroxibeedn 45mplyBiue
' 0, i front.was within 0.5 cm of the
Pl R s SR e U )
The gel was removed from the gel cassette and rinsed three times with

wéEsyalsr (25 mL, 5 minutes). The gel was stained over one hour with
Invitrogen SimplyBiue 5 Safestain, before destaining with three washes
with ACS water (25 mL, 1 hour). Western Blot A 17-well NUPAGE gel

A SR NORAD e (e K SR YAl A e
and the lanes rinsed with 1X NUPAGE running buffer. The gel was placed in a
Xcell Mini-Gel Module (invitrogen cat # E10001) or compatible apparatus. The
lower chamber was filled with 1X running buffer from stock solution {invitrogen
20X NuPAGE MES Running Buffer cat #NP0O002 or # NP0002-02). The upper
chamber was filled with 1X running buffer containing antioxidant (Invitrogen cat

#NP000S5).

To each sample was added sample buffer containing the reducing agent

(invitrogen cat # NPOOO7 and cat # NP0004), and the samples heated at 80°C for
10 minutes, centrifuged briefly, and 5 pL of each sample loaded, 5 ul of the
molecular weight marker (invitrogen cat # LC5925) was also loaded. The gel was
electrophoresed for 45 minutes at a constant 200 V. After the run was complete,
the cassette was removed from the unit, opened, and the gel removed. The gel
was soaked in chilled transfer buffer for 5 minutes.

The transfer membrane was wetted in methanol, transfered to transfer buffer, and
incubated for 2 X 10 minutes under agitation. Electrode transfer buffer from stock
solution (Invitrogen cat # NP0O0O06-1) was prepared with the addition of 20%
methanol and antioxidant, and chilled before use. The reservoir of the transfer
chamber (BioRad cat #170-4070) was half-filled with chitied electroblot transfer
buffer. A BioRad transfer unit cassette in a plastic BioRad transfer cassette tray
was made ready with adequate volumes of chilled electrobiot transfer buffer. The
transfer sandwich was prepared by layering in sequence sponge, fiiter paper,
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Xcell Mini-Gel Module (Invitrogen cat # E10001) or compatible apparatus.

The lower chamber was filled with 1X running buffer from stock solution
wnvitreger 120X NUPAGE MES Running Buffer cat #NP0002 a¥d/c2a6s/002910

NP0002-02). The upper chamber was filled with 1 X running buffer

containing antioxidant (Invitrogen cat z1p #NP0005). To each sample was

added sample buffer containing the reducing agent (Invitrogen cat #

PVINPAPEspacheakbMREQhbitard Anansamptesdiea! 1
minutes,S centrifg%%g bri%fly,tﬁ% 5 pL of each sam’;\%ﬁ)tg%%%%é%[‘ gj}ﬁ gvpenge.

The GaTSRIERIMAR %ﬂ?ﬁéﬁ*%ﬁﬂﬁgééﬁka@&@w@%%@@i radGuminutes
at d hergabwasoeleoH R inseaRshiBeA B RHlHeRA AupaNFEaNt 200 V. After

the run was complete, the cassette was removed from the unit, opened,
and the gel removed. The gel was soaked in chilled transfer buffer for 5

AREHTaleS R AD entsansienang Wa Jveiiemh I8 srelhrnpl RS IPTEH 1 0o ur

transfer buffer, and incubated for 2 X 10 minutes under agitation.

N BIIRFHINR REHSR RIHECHHIRERRBIBRu o R 0BG ¥iesie s Rrsgeebigeking

agavasrprepavacbyih Weadelilipreek Qi omathanclanchastioxidaptnante (cat. #
W ch“i%%(ibefore use. The reservoir of the transfer chamber (BioRad cat
B#Zl =4070) was half-filled with chilled electroblot transfer 30 buffer. A

BioRad transfer unit cassette in a plastic BioRad transfer cassette tray
was made readé}/gftah adebc(lﬁjate volumes of chilled electroblot transfer

The) MRIPOFRRE R FOPBARAHRAIEHAR AréptRdbyialjeni] Migrgudhtermary
antijaaiygef fltappapencnsiaapAkLISTy SRNCNSB 20 H MM ARAKRYRFon in

transfer membrane, (Invitrogen cat. # LC2005), gel, filter paper, and
20 R R B R TR AR o s GeRabruiner
refricematemedifon 45ckingiteatfatm cOnsianbLABY, rivite dhe ehamherat oo
temperature. 5 After fransfer, the membrane was placed in a clean dish
Wl B AP 2SH e G eratne ARG AR el 000
KPQ@\%SM&N@Bmmﬁm(NECKi@. #genE - MADAnintem e \WesieimBieeze
PrerMH{{Bbrbe? ﬁﬂ%%ﬁ&r%'#gg %? nghﬁe\réﬂvggr%s g'x)é on a rocking platform.
The blot was rinsed as above then washed with 20 mL of 20 mM Tris-HCI, 1 mM
MgClyp at pH 8.8 for 10 mins at room temperature. The membrane was transferred

to a dry clean dish and soaked with 5§ mL Western Breeze pre-mixed
Chemiluminescence Substrate (CDP Star) for 5 mins under gentle agitation. The
alkaline phosphatase was allowed to react over 30 minutes. The blot was
transferred in a sheet protecior to a film cassette and exposed to film {Amersham
cat. # RPN-3130K) for 5 min at room temperature and develop in a developer.

Exampie 2
Use of ligand 5/4 Altached to Agarose for Capiure of PrPc From Red Blood Cell

Concentrate

An adsorbent comprising ligand 5/4 attached to Purabead 6XL base matrix was
synthesised as described in Example 1 to provide a compound of formula (V1):
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10 The membrane was then incubated in a 1:10000 dilution of Signet 3F4
primary antibody 3F4 mouse monoclonal antibody (SIGNET, cat # 9620)
stockisotution in 20 mL fresh Western Breeze Primary Antibody, &{itgs/a02910
overnight, under refrigeration, on a rocking platform. The blot was rinsed 3
times in 20 mL of Western Breeze Antigody Wash and the membrane
then incubated in 1:10,000 15 KPL-AP secondary antibody (KPL, cat. #
075-1802) in 20 mL Western Breeze Primary Anti Diluent for 60 mins
at room tergperature on g rocking platform. Thﬁl lot was rinsed as above
then washe ﬁ?%&mt%%}?@ 01 MgCI12 at pH 9.8 for 10
mins at room temperature. The megmbrane was tr red to a dry clean
dish and soaked with 5 mL Ph Breeze pre-mixed 20
Chemiluminescence Substrate (CDP Star) for 5 mins under gentle
agitation. The alkaline phosptibitase-was-allowed to react over 30
minutes. The blot was transferrediin a spieet protector to a film cassette

it -3130K) for 5 min at room
temperature and develop in a developer 25 Example 2 Usd\éf ligand 5/4
Attached to Agarose for Capture of PrPc From Red Blood Cell

A SSORSRIGRIS ANAGSEIReR! @@ﬁ&iﬂ%éﬂ%%%égﬁﬁgh%@ éé‘ﬁ%??%e ul)

6XL base matrix was 30 synthesised as descri xamp

WapBANECd 8ampBBuHPD RSn{wéy| wBroaveyLeos 80 e PRFS and stored in
e R N M B B e e At

of 10% w/v normal hamster brain homogena

+4 e BRcuDgBtardve WMVRearthsybadtetbitmtessetcand SOTEHOC.
250 ml) was mixed with Adsol (110 mi) and gently mixed by inversion. Diluted

RBCC (1.8 ml} was removed and mixed with 0.2 m! hamster brain homogenate

solution.

A 1:1 suspension (400 pl) of compound (V1) suspended in 40mM Citrate
buffer/280mM NaCl pH 7.0, was added to a 1.0 mi micro-column and allowed to
drain under gravity. Hamster Brain homogenate in RBGC (1 ml) was pipetted onto
the settled affinity adsorbent and allowed to drain. The adsorbent was
subsequently washed with 1 m! of suspension buffer and allowed io drain. Both

flow through fractions were collected, combined and siored at -20°C.

The affinity adsorbent was removed from the column by suspending in 0.5 mi of
suspension buffer and transferred to a cryovial, The volume of affinity adsorbent
transferred was recorded after allowing the vial contents to settle and the volume
of supernatant adjusted to provide a 1:1 slurry. A sample (200 ul) was transferred
to a microfuge vial for use in SDS-PAGE and Western biot analysis of bound prion
as described in Example 1.

The presence of strong bands by western biot corresponding to hamster PrPg
indicated ligand 5/4 attached to Purabead 6XL {beaded agarose matrix) was able
to bind PrPc selectively from human red cell concentraie.
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5 wet ice for 30 minutes. The mixture was centrifuged at 14,000 rpm for 5
minutes at +4C and the supernatant removed. Human red blood cell
Bahgentmate (RBCC; 250 ml) was mixed with Adsol (110 ml) af}Qg%’SH%wmrz«nn
mixed by inversion. Diluted RBCC (1.8 ml) was removed and mixe
0.2 mi hamster brain homogenate sol gon 10 A 1:1 suspension (400 I) of
compound (VI) suspended in 40mM Citrate buffer/280mM NaCl pH 7.0,
was added to a 1.0 ml micro-column and allowed to drain under gravity,
Hamster Brain homogenate in RBCC (1 ml) was pipetted onto the settled
Exammle ddsorbent and allowed to drain. The adsorbent was 15
subsequently washed with 1 ml of suspension buffer and allowed to drain.
Both flow tfhrough fractlons were coIIected comblned and stored at ZOC

mi of suspension buffer and transferred toa cryowal The vqume of
afflnlty adsorbent 20 transferred was recorded after allowing the vial

Thig Rr&Tte desrsber R RGBS saparnarhendfuiaedds poovidaiaglanines
uséHJ LD raaewle £2000)HNesAransiees fd& il Fripiotgeval | ;%5% 15 éﬁoyopeart

DS-PAGE and Western blot analysis o prion” as

65%rﬁﬁ fBer th8rrRgasRsSence of strong bands by western blot

corresponding to hamster PrPc indicated Ilgand 5/4 attached to Purabead

36 Example 3 Preparatlon of Prlon Blndlng ngands attached to
Pol [Trﬁk% rylate Resin Beads 5 This example describes the preparation

ToyqReR i‘&&n%@oét%r(?eﬁr%gyvéﬁtméghﬁ QiR BibtariBenandtB tbat
portioa{Beed pofyrrehacsy|ake SRR (FaverRear S5MA iRertan

pot%ggirtﬁ)r%eehosphate pH 7.0 (36 mL). The gel was aliowed to drain and then re-
suspended in 1 M potassium phosphate pH 7.0 (27 ml.) and RO-water {27 mL).
This mixture was transferred to a stirred glass reaction vessel and 54 mb of
acetone added. The mixture was cooled to 0 °C, then to this was added cyanuric
chioride (2.7 g) dissolved in cold (0 °C) acetone (27 ml.} and the mixture stirred for
1 h at 0-4 °C. The resulting slurry of dichlorotriazine activated product was poured
onto a glass sinter and washed with agueous acetone (60% viv, 180 mL), RO-
water (180 mL), aqueous acetone (50% viv, 180 mb) and RO-water {360 mL).

3.2 Monochlorotriazine intermediates

Various monochlorotriazine intermediates were prepared from the dichiorotriazine-

activated Toyopear! 650M as foliows:

3.2.1 The monochlorotriazine aminated Toyopear! 650M adduct of 1-(2-
aminoethyl)piperidine (amine 3) was prepared by dissolving 1-(2-
aminoethyl)piperidine (0.47 g) in RO-water (28.8 mL) and cooling the solution to

4 °C. This mixture was added to 7 g of dichlorotriazine-activated aminated
Toyopearl that had been drained in water on a glass sinter, transferred to a plastic
reaction vessel and cooled to 4 °C. The mixture was shaken at 4 °C for 2 h, then
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10 3.1 Dichlorotriazine derivative of aminated Toyopearl 650M Toyopearl
AF - Amino-650M (36 g) was washed on a sinter funnel with ten portions
86 Mt BPEO-water, then the gel drained and re-suspended ind i B2os/1029 50
potassium phosphate pH 7.0 (36 mL). The gel was allowed to drain and
then re 15 suspended in 1 M potassiur@?phosphate pH 7.0 (27 mL) and
RO-water (27 mL). This mixture was transferred to a stirred glass reaction
theaRadVEmWBa PoLioTd dotstanglasisiht@hevabiutenitsRRRIBIS DVE (B9 v/y
tonihisppas.ad ri oty .Z.9) dissolved in cold (0 C) ’
35aqir:ﬂet}'(’)ne (27 mgLP)t:Z?y th ’ %ﬁ%@ﬁﬁ%&"for‘@i’h"ﬁ %—% ¥ehe resulting

slurry of dichlorotriazine activated product was poured 20 onto a glass
3.3inter e WwashaR itk 50% v/y, mL), RO- water

(180 mL), aqueo&%ﬂ%%%? %ﬁ}c?a\%%/@l d( %I‘?Le)agnéisé GREF 8GR
aMNERASHBEMGIDIRIRe Mierascoiapss @ MadiessmaggenlproliaziBBorbornane

0. Bermed f r ichiorotriazine- activated
O R B R dron fo 4 .
Th*ﬁdvaﬁgﬁigﬁégm@gm oft B et @Qﬁ#mem;mpﬁﬁimaﬁ?ﬁ?@tgtg$owpeaﬂ
thaPrenRa i - t iperidine (0. in RD-water
B ) B 3 € i G eedS Adeato Ppion

VeRiRRb rARISAHE-Actvalér anivtiete vamsbpker! thaphadtbeen drainagdn
W@epenagl [ I |6, reaction v nd cooled

to . The mixture was shaken at 4
70 %&%&W@%éié%ﬂﬁ themalpined /s Painehitte sigtass sinter,

washed with aqueous DMF (50% v/v, 35 mL), RO-water (70 mL), then

3.24lloTed tocavaih ndiiie: sintesSiRatelMRoNaNOShIgsReZINg, g{%ipegg% tamic
acid /-).2 5 aminonorbornane (amine 5) wa
P

rl 650M adduct of (+ ] 3 ¢

R e A A
DMELE8% whv, S8.668mi) )andigoeling Hrirahlign dHE (1 Bs st
COO@(@% g‘%&ﬁj ﬁo%f %ict{]l’%éo ﬁzine-aotivated aminated ‘I.'E)yope'aq‘?l')ft‘#g@r\%? f

‘begn drained in water 6h Bt eV arAdrs e Wehintatiarinetotivated
aminated Toyopearl (7 g) that had been drained in water on a glass sinter,
transferred to a plastic reaction vessel and cooled to 4 °C. The mixture was
shaken for 70 min at 4 °C, then the mixture poured into a glass sinter and washed
with agueous DMF (50% viv, 70 mL), RO-water (140 mL), then allowed to drain on

the sintar.

3.2.4 The monochlorotriazine aminated Toyopeart 650M adduct of S-aminovaleric
acid (amine 22) was prepared by dissolving S-aminovaleric acid {0.41 g} in
aqueous DMF (50% viv, 28.5 mL) and aqueous sodium hydroxide (10 M, 0.35 mL)
and cooling the solution to 4 °C. This mixture was added to 7 g of dichlorotriazine-
activated aminated Toyopearl that had been drained in water on a glass sinter,
transferred to a plastic reaction vessel and cooled to 4 °C. The mixture was
shaken for 60 min at 4 °C, then the mixture poured into a glass sinter and washed
with agueous DMF (50% v/v,70 mL), RO-water {140 mL}, then allowed to drain on
the sinter.
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vessel and cooled to 4 C. The mixture was shaken for 2 h at 4 C, then the
10 mixture poured into a glass sinter and washed with agueous DMF
DU 9%G mL), RO-water (140 mL), then allowed to drain ordirecsingesmezo 1o
3.2.3 The monochlorotriazine aminated Toyopearl 650M adduct of
L-glutamic acid (amine 20) was prepa?r%d by dissolving L-glutamic acid
% ]ﬁ% in a us DMF (50% v/y, 28.0 mL) and aqueous sodium
r f?‘ﬁ‘ﬁ%‘%ﬁeﬁ‘ﬂ"f@%@éhﬁa%@@ﬁm @ict pisgiisinee
ammamwa@ @éb@@uwmﬁsaw@tews@ra@tsésT T8YRPERIdd D BB
e § en drined é] water on %ﬁﬁgss sinter, transferredto a plastic reaction
V1% &€ Bid ABYIBEYE A E ST TRRYSFO ¥IAR (3RMe R 85 TO-randcadingidne

sothgomixture PaUTechintasfokass Siatel wq’w@?@ﬁdﬂmﬁﬂg%‘ésaf&%ted
50°g (yé}z 70 mL M? ?Sor (140 mL), then allowed to drain on 20 the
TS 3 3P AR HBALAR %ﬂF?é"éf’rﬁlH}a‘c‘é@teﬂo‘yﬁﬁea@%@mtaﬂd@wﬁerred
to &- amhovalwdmamds@rm SopNas O PeI EPHY HIRRIY NS shaken for 60 min
at g @(Em ovaL r|c aic O 41 aqueous DMF (50% v/v, 28,5 ml-) and
aqueous sodi u% éfﬂ\ﬁ BB BiPS AR HBRAGAE SRR OIS DMF
(swaz/vh%rmmurﬁ@mawde@mﬂw. ohdichlaiazingrAactiRind apinpted
Toyopearl that had been drained in water on a glass sinter, transferred to
a plastic reaction vessel and cooled to 4 C. The mixture was shaken for
3. 300imainpad duCtthen the mixture poured into a glass sinter and washed
with aqueous DMF (50% v/v,70 mL), RO-water (140 mL), then allowed to
drain on 30 the sinter. WO 2006/1110915 PCT/C: B2005/0029 10 38
SolgibsThtantnes itortheazicenansinaie dsbeyiopsar e Qivbadeie taf Gsine
(amine 19) was prepared by dissolving glycine (0.563 g) in aqueous DMF
(50% vl/v, 61.4 mL) and aqueous sodium hydroxide (10 M, 0.75 mL) and
3.3cbolirig thenisoletior) tips €iifieisamixtars; Wassagrira suikB@Rid in RO-water
(mcgqpllej'otrlazme -activated 5 aminated Toyopear! that had been drained in
water’'on a glass sinter, transferred

3.3.2 1-(2-Aminoethyl)piperazine {amine 4: 1.90 g) was dissolved in RO-water
(21.6 mL), then split into two portions (11.8 mL each).

3.3.3 2-(Z-Aminoethyl)pyridine (amine 11; 0.84 mL) was dissolved in aqueous
DMF (50% v/v, 10.8 mL).

3.3.4 Phenylethylamine {amine 13; 0.88 mL) was dissolved in aqueous DMF
(50% v/v, 10.9 mL), made up in two equal portions.

3.3.5 Tyramine (amine 4; 0.96 g} was dissoived in DMF (10.8 mb).

Reaction mixtures were assembied from combinations of the appropriate
monochiorotriazine intermediate and second-stage amine, made up in plastic
reaction vessels containing the monochlorotriazine intermadiate {7 g} and the
amine solution fo a total solvent volume of 35 mL, including 5.7 5mi RO-water
within the 7 g of monochlorotriazine intermediate. Fach vessel was tumbied at

80 °C for 24 h. The gels were then washed with aqueous DMF (50% v/v, 35 mL.),
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to a plastic reaction vessel and cooled to 4 C. The mixture was shaken for

60 min at 4 C, then the mixture poured into a glass sinter and washed
WhreegdetUs DMF (50% v/v, 75 mL), RO-water (150 mL), then, alasd i 9uq2014
drain on the sinter..10 3.3 Final products Solutions of amines for the

second stage reactions were preparedsas follows: 3.3.1
1-(2-Aminoethyl)piperidine (amine 3; 0.94 g) was dissolved in RD-water

RO5WAGS(FAINB)3R nwwmmmw)@m@r@m%&aaw@ %sltgga%é\éngl (30% viv)

B L A ) e s
etipsspl(2ePinvaguebus DAE BO%NIN HISIDS e B3 P B@%f %%

(amine 13; 0.88 mL) was dissolved in aqueous DMF ( 0% v
made up in two equal portions. 25 3.3.5 Tyramine (amine 4; 0.96 Q) was

Exgigxni/dd in DMF (10.8 rnL). Reaction mixtures were assembled from
US%og}bfm%tp%? appropriate monochlorotrlazme mtermedlate and
Secom-SIagen%l{!nmcL §$a§£ ug :'T’f‘ﬁ%t?@ ﬁm‘ e FEHE

RS o) ivadite intymesiaied 7 g) and the amine solutlon to a
total solvent volume of 35 mL, including 5.7 5ml RO-water within the 7 g

of monochlorotriazine intermediate. Each vessel was tumbled at 60 C for

Copmppumie g@ﬁmeregmsgadw&wm&@u@ RME42850) \fﬁgrﬁétﬁ%lc}gy ate
maWQ(?c%g&ﬁ% T/G 82005/09 29 141 39 RO-water (35 m ¥
% ées'aﬁ G IEGRrRREhE) Bowmale)3comainagt (1%

M hydrochloric acid

whg i arapis dxfeetea. zaam@s- bripirREpinedantd hithhARE PORRRHS.

ored in,aqueous ethanol (20% v/v) at 4 C.
CO?%@%%?eﬂ?gs@e’ B e T ARE R FRsnethiss Tarera
a@@%hﬁd@@@m@@mmﬁ&mmmﬁ Bheodis il EONPEPEAy the

polymethacrylate affinity adsorbents was assessed by packing adsorbent slurries

in 1 mi microcolumns and challenging with spiked RBCC using the procedure
described in Example 2. SDS-PAGE and western blots of samples extracted from
the affinity adsorbents was performed as described in Example 1 with the
exception that a second set of sample aliquots were treated with proteinase K
before mixing with SDS-PAGE red ucing buffer.

Western blot analysis indicated that polymethacrylate resins containing ligands
5/4,19/13, 513, 22/13 and 19/14 all demonstrated high affinity for PrPsc in the
presence of human red blood cell concentrate. The binding of PrPsc was
confirmed by comparison of the westarn biot banding pattern obtained +/-
proteinase K freatment. The presence of clearly visible bands of slightly lower
molecular weight for the proteinase K treated sample compared to the non-treated
sample confirmed binding of the proteinase K resistant form (infectious form) of
Pri.
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Compounds comprising affinity ligands attached to a beaded

polymethacrylate 10 matrix (Toyopearl) were synthesised as described in
VERAriple ®1An extract (1% wi/v) of scrapie infected hamster braipspigds oo
into human red blood cell concentrate (RBCC) was prepared using the
procedure described for normal hamstgg brain homogenate (Example 2).

The binding of PrPsc by the polymethacrylate affinity adsorbents was

_Eﬁ@_w@e;éjj by packing adsorbent slurries 15 in 1 ml microcolumns and
U Q llen ging |tr€1§%pl ed RBC usmg the procedure described in Example

J4R0ASflaghea do Bolvmethacvatle ResiaffamCanture of
rhaddom@m@mnaacbeﬂmmed@@td&ﬁ%i@ﬁdﬂﬁrﬁﬁ@&i@do&"@&héo%%?ﬁ%@

that a second set of sample aliquots were treated with proteinase K-
before mixing with SDS-PAGE reducing buffer. 20 Western blot analysis

Thacisamibat felyamibtiwinianmpsing wertapagigands, %é&f%g i with

T /14 all d trated h| h affinity for PrPsc in the presence
;ﬁﬁ&nlran fed’ b?goaa cen @gﬁcgrﬁrﬁ {AOMRIBIIM e eiaRblphsnatiaimirdicated
fhﬁmmpﬁhmma’ewesteﬂmwt@@mdmmrh opfaingd +§ 743 and 3/4 |

f clearl ble bands of sligh
deﬁ%?%ﬂ%?@dﬁﬁ t%reﬁ%’ ng enc ggégqragy%\q%%l%z}ﬁ%n@se«;om;é%@éymesence

wer molecu r Welg
of themarhred died csaetipte raumitrated blndlng of the proteinase K resistant
form (infectious form) of PrP. WO 20116/010915 PCT/GB2001 /0029H)

40 Example 5 Use of Prion Binding Ligands Attached to Polymethacrylate
Expesgiie r Capture of the Human Sporadic CJD Causitive Prion from Red

I at oxperiment des |bed in Exam le 4 was
usBlaPfCrl Gonapigle b The fxpeiment desgribed In Example dwas

iep R iag/astemibibirman nhdlcated that polymethacrylate resins
containing Ilgands 5/4, 19/13, 5/3, 22/13 and 3/4 all demonstrated high
affinity for PrP from human sporadic CJD brain in the presence
An affinity adsorbent comprising ligand 5/4 attached to a beaded polymethacrylate

matrix (Toyopearl) was synthesised as described in Example 3. Extracts (1% wiv)
of scrapie infected hamster brain spiked into human pooled plasma and human
whole blood were prepared using the procedure described for normal hamster
brain homogenate and RBCC (Example 2). The binding of PrPsc by the
polymethacrylate affinity adsorbents was assessed by packing adsorbent slurries
in 1 ml microcolumns and challenging with spiked plasma and whole blood
samples using the procedure described in Example 2. SDS-PAGE and westem
blots of samples exiracted from the affinity adsorbents was performed as
described in Example 1 with the exception that a second set of sample aliquots
were treated with proteinase K befare mixing with SDS-PAGE reducing buffer.

Western biot analysis indicated that polymethacrylate resins containing ligands 5/4
demonstrated high affinity for PrPsc in the presence of human plasma and whole
human blood. The binding of PrPsc was confirmed by comparison of the western
biot banding patiern obtained +/- proteinase K treatment. The presence of clearly
visible bands of slightly iower molecutar weight for the proteinase K treated sample
compared to the non-treated sampie confirmed binding of the proteinase K

resistant form (infectious form) of PrP.



[#)

10

15

20

of human red blood cell concentrate. 10 Example 6 Use of ligand 5/4
Attached to Polymethacrylate Resin Beads for Capture of PrPsc From
k\%@ﬂﬂmpnlﬁy na and Human Blood 15 An affinity adsorbent comprising
ligand 5/4 attached to a beaded polymethacrylate matrix (Toyop€arky Beass/u2914
synthesised as described in Example 3. Extracts (1% wi/v) of scrapie

infected hamster brain spiked into humizh pooled plasma and human

whole blood were prepared using the procedure described for normal

hamster brain homogenate and RBCC (Example 2). The binding of PrPsc
Hbyithee2@ppealymethacrylakdlaffinityhadsarbentrouas gsseFRedPyPRcking
g %?%VQSW §Iurrie atic;.T\e:aL tl microcolumns and challenging with spikéd

00

YdWho LERBRRAISIRG five SHoR&fuRS Yaissaviate are

plasma and who
esprainplesSDBFAGEpwastetd fiete efisamaplesvixdraaiashirom e,
ed as described in Example 1 with the

init t f
o e BT S ol i SvhBl apin KECC ang

Pigroteindse i éotelsmaxintheiticsD 5 RBAGI eaEcing Ui hWesRInblo p o
f ted that polymethacrylate resins containing ligands 5/4
kIS AR, of SIBSE e brecanEs GP O arPess eert
detasdlen mnthandibitaticFhe binding of PrPsc was confirmed by comparison

of the western 30 blot banding pattern obtained +/- proteinase K

treatment. The presence of clearly visible bands of slightly lower

Althilskuras tiveitsha fot thet priateinasitak treated/sample CRIBOAESHIBNCHerein
-1, Js firmed binding of the proteinase K resistant form
e e o) DB 00RI0L b6 & PTG SBis0pst0=4 1o
anivimaie apparedercohecskitieddnAtieatithatdiganscbiheasmtharigandtents
i j t upRart matrix such as polymethacrylate ,
el e o R R A B b PAareor B ety n ther
Snigibn SpRstéincorihe fromteverinus blbod campenants e luding whelge onty

an®R9%nRREEI38e limiting.

The foregoing description is provided for describing various embodiments refating

to the invention. Various modifications, additions and deletions may be made to
these embodiments and/or structures without departing from the scope and spirit

of the invention,
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plasma. Such materials are therefore of exceptional value for the removal
of PrP from such components and as a means of PrP concentration to aid
subsequent detection and quantita}fign. 10 Although methods and
materials similar or equivalent to thoSe described herein can be used in
Clath@ practice or testing of the present invention, suitable methods and
material are described above. All publications, patent applications, patents
and other cited references mentioned herein are incorporated by
1. referpaagsin Bieliveniredcdmpddiianfthgmatelipls, methods, and
examples are illustrative only 15 and not intended to be limiting. The
foregoing description is provided for describing various embodiments
relating to the invention. \4a/r'@us m)qdificaﬁ@s additions and deletions
may be made to these diibodirments and/or ﬁ?uctures without departing
from the scope and spirit 20 of {{je inyention. 42 Claims 1. The use, ex
vivo, of a compound-of formula (I):™R1- Il X\l Y\R2 N~X1 5 R3 (I) wherein
R3 is hydrogen or an aryl group substituent or R3 is a solid support 10
optionally attached via a spacer; Z fepresents an oxygen atom, a sulphur
atom or NR4; Y represents an oxygen atom, a sulphur at I5n or NR5; in
which R4 and R5, which may be the same or different, reg esent
hydrogen, optionally substituted alkyl containing 1 to 6 carbon atoms,
opt'wﬂgrgmlS substituted phenyl, optionally substituted benzyl or
optionally substituted f3- phenylethyl;
R® is hydrogen or an aryl group substituent or R® is a solid support

optionally attached via a spacer;

Z represents an oxygen atom, a suiphur atom or NR*;

Y represents an oxygen atom, a sulphur atom or NR>;

in which R* and R®, which may be the same or different, represent
hydrogen, optionally substituted alkyl containing 1 to 6 carbon atoms, opfionally
substituted phenyl, optionally substituted benzyl or optionally substituted -
phenylethyi;

one of X' and X* represents a nitrogen atom and the other of X' and X
represents a nitragen atom or CR®, in which R® represents hydrogen or an aryl
group substituent;

and wherein

(a) R’ represents a group -(CHz)m-Q", wherein m is from 0 to 7, and Q"

represents -NR''R'?, in which R'" and R'?, together with the nitrogen atom to

which they are attached, form an optionally substituted heterocycioalkyl group; and

R? represents a group -(CH2)-Q?, wherein n is from 0 to 7, and Q7 represents -
CR*R*R? or -NR?'R*, in which R?® represents hydrogen, alkyl, cycloalkyl or

heterocycloalkyl, and R?' and R*, together with the carbon or nitrogen atom to
which they are attached, form an optionally substituted cycloalky! or optionally

substituted heterocycloalkyl group; or
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one of X1 and X2 represents a nitrogen atom and the other of X1 and X2
represents a nitrogen atom or CR6, in which R6 represents hydrogen or
an aryl group substituent; 20 and wherein (a) R1 represents a group
-(CH2)m Q1, wherein mis from 0 to 7, and Q1 represents -NR11R12, in
which R" and R12, together with the nitiggien atom to which they are
attached, form an optionally substituted heterocycloalkyl group; and R2
represents a group -(CH2)n-Q2, wherein nis from 0 to 7, and Q2
rep[Bsetsegrobdtnd BR 2iaiAtNRRRAZHN Whigh waéﬁﬁfg%%m 0to 6,
hydrogen, alkyl, cycloalkyl or heterocycloalkyf, and R21 and R22,
Sub%ﬁe&%%srﬂﬁ@rm&ﬁamﬁe%b@ﬁaaﬁﬁm Qtion 2y abstiiag ey one or

moff@rm%paﬁwng:ﬂww@%%ﬁ%&v@%l&w@m&@mﬂx éﬁ?@ﬂ&‘lﬁgHﬁ)qur,

heterocycloalkyl group; or 30 42a (b) R1 represents an alkylene chain

whefelp §Psdrest Wieréik P oRP (RS BiSsARSRtIRRAY BrstitRstanonocyciic

carl68Eeny | pERS eRt RPHenbtie upstifited by one or 5 more further alkyl
group substituents, and R2 represents a group -(CH2)g-Ar, wherein q is

frortPd e ERER Rdineirasaior sl substituted monocyclic

carbocyclic or heterocyclic aromatic group; for the affinity binding of a

prion protein. 10 2. A method for detecting a prion protein in a sample, )
2. andorRRAIR) IPRBINDARIRHBAY IS EMAIE AN AHRSIRBRIAGER Prion
prokoniasing mssiBIR R hRetReR BEHBHebiosawiactihgsrieinrthie fiain

1.15 20,25 3043 3. The use of a compound of formula (1) as defined in
COW&%H{\‘E{,QX,M@M& () as defined in Claim 1.
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R3 is hydrogen or an aryl group substituent or R3 is a solid support
optionally attached via a spacer; 5 Z represents an oxygen atom, a
sulphur atom or NR4; Y represents an oxygen atom, a sulphur atom or
NRG6; in which R4 and R5, which may he the same or different, represent.
hydrogen, optionally substituted alky g’ontaining 1 to 6 carbon atoms,
optionally substituted phenyl, optionally substituted benzyl or optionally
substituted (3-phenylethyl; 10 one of X1 and X2 represents a nitrogen

gtom angdhe OMey QYmbaid 25%6%[&‘@‘6?‘@5 BHHOD R AR OfhdREnIn

which R6 represents hydrogen or an aryl grqup substituent; R1
RopRRUIROE 6P AP HERHERS O s ol dpratagtionally

aewmm eNdgaRd2, in which R" and R12, toget_her with the _nitrogen
%tpélﬁrle% iC t?giy%%eat%ﬁqag%ﬁ%%qﬂ f&%%p @&td.onally substituted
e kyl gr r

terocycloa up; and 1|2resents a group -(CH2), Q2, wherein n
% IROFRSP IS AMRANY 852 RipRe st AWPhETRIAR 2 NS, or -NR21R22, in which

Radep rsemsiydroge m Ao tey elaalk v anffbrier ceyeitalthyand vl

and R22, together with the carbon or. nitrogen atgm to which they ar
SR SO e S R SR DR g oo

shipskLeetionettyredyslivaikg bgraupotieatipnaty buksititehsoharigipwit in

Bt SN Cepla BredlicAmSIE TRdRP JFRAKBRMN & & RIQRAREAGIASENts
pat_holog%. 4. A compound of form ), as defined in Claim 1, in which:

RIS HRR A BlalMi S5 ", UHIE? L5 BYREWERI AT TILHIPYP v is

ashdéfimed, in Claim 1; Z is as defined in Claim 1; R1 represents a group
KEH PQ%&&‘%%%‘%JB ig,froae LjReReiAnH iQi‘reE@er‘oS§”£%é'\dﬁilé§ejsén{Q
which R" and R'12, together with the m_trogtg atom to 30 which they are
MBciRed, fowhidhRopbdiy saestitateuthdae BERIsAIRAY SNSRI eyare
ERRIGREN D AGINRaER)sUbQR et RerinotysIFsIRyIQytoLp; and Q2
EPIESEULN T EGTR AR R 0 RER T D HUND B LR G R Resents -
CR”RQ‘?RZ’3 or -NR2'R?, in which R? represents hydrogen, alkyl, cycioalky! or
heterocycloalkyl, and R*' and R**, together with the carbon or nitrogen atom to
which they are attached, form an optionally substituted cycloalkyl or optionally
substituted heterocycloalkyl group, that is not bound to a solid support in the

manufacture of a medicament for the treatment of a prion-associated pathology.

4. A compound of formula (1}, as defined in Claim 1, in which;

R®is as defined in Claim 1;

X' and X? are as defined in Claim 1;

Y is as defined in Claim 1;

Z is as defined in Claim 1;

R' represents a group -(CHy)n-Q’, wherein m is from 1 to 3, and Q'
represents -NR''R™, in which R and R'?, together with the nitrogen atom to
which they are attached, form an optionally substituted heterocycloalkyl group; and

R? represents a group -(CH,).-Q% wherein n is from 0 to 7, and Q?
represents -CR*R*R® or -NR*'R”, in which R* represents hydrogen, alkyl,
cycloalkyl or heterocycloalkyl, and R¥' and R*, together with the carbon or



cycloalkyl or heterocycloalkyl, and R21 and R22, together with the carbon
‘or 43a nitrogen atom to which they are attached, form an optionally

. substituted cycloalkyl or optionally substituted heterocycloalkyl group. 5 5.
A compound as claimed in Claim 4, yherein: a) X1 and X2 are both
nitrogen; b) both Z and Y represent NR4, in particular where R4 is
hydrogen; c) mis 2; and d) nis from 0O to 4, more preferably from O to 2,
and most preferably is 0. 44 6. A compound as claimed in Claim 4 or

ﬁ;{?égbﬁia‘(mf@'ﬂl% ”tﬁ@l}%ﬁ%@ﬁ&h@ﬁdf&m@h'%ﬁ@%‘iﬂﬁk@%htuted cycloalkyl
heterowoangtﬁrou spemakg ﬁéﬁ:%%) %systems that 5 comprise at
RRIG%oTHES ARG &8"in any one of Claims 4 to 6,
wherein Q1 represents a heterocycloalkyl group, especially piperidyl,

8a”'CUE‘HM&;;BSB?&'Q&"anmBHWM'49%%!%%%”3/ 1-piperazinyl. 10 45 8.

A compound as claimed in Claim 4, wherein: R3 is as defined in Claim 1;
5 X' and %2%%0%@\?’0#16{]%"2%th represent NH; m represents 2; Q1
represemmﬁt@adymra@jmlm nneptestatsBeos B antytitogih;

repres% Fs%p‘?{édyl or adamantyl. 9. A compound as claimed in Claim

8, Wher IS as defined in Claim 1; X1 and X2 are both N;
n is from O to 4, more preferably from O to 2, and most preferabiy is 0.



10

15 Y and Z both represent NH; R' represents carboxymethyl,
4-carboxybutyl and 1-(1,3-dicarboxy)propyl; q represents 2; and Ar
represents phenyl, 2-pyridyl or 4-hydroxyphenyl. 20 10. A compound as
claimed in Claim 4, wherein: R3 is as defined in Claim 1; X1 and X2 are
both N; Y and Z both represent NH; jm represents 2; 25 Q1 represents
piperazinyl; nrepresents 0; and Q2 represents norbornyl. 11. Use or
method as claimed in any one of Claims 1 to 3, wherein the compound of

6. 30 lRrEBHIRSLNS QTR 2 SkIe BARY BRIt CIAIRS AfRelnts a

hydrophobic cycloalkyl or heterocycloalkyl group, especially with ring systems that

comprise at least six atoms.

7. A compound as claimed in any one of Claims 4 to 8, wherein Q' represents

- a heterocycloalkyl group, especially piperidyl, particularly 1-piperidyl, or

piperazinyl, particularly 1-piperazinyl.
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10.

11.

45

A compound as claimed in Claim 4, wherein:
R® is as defined in Claim 1;

X' and X* are both N;

Y and Z both represent NH;

m represents 2,

Q' represents piperidy! or piperazinyl;

n represents 0 or 2; and

Q? represents 1-piperidy! or adamantyl.

A compound as claimed in Claim 8, wherein:

R® s as defined in Claim 1;

X' and X? are both N:

Y and Z both represent NH;

R'represents carboxymethy!, 4-carboxybuty! and 1-{1,3-dicarboxy)propy!;
g represents 2; and

Ar represents phenyl, 2-pyridy! or 4-hydroxyphenyi.

A compound as claimed in Claim 4, wherein;
R® is as defined in Claim 1;

X" and X? are both N;

Y and Z both represent NH;

m represents 2,

Q' represents piperazinyt:

n represents 0; and

Q? represents norbornyl.

Use or method as claimed in any one of Claims 1 to 3, wherein the compound of

formuta (1) is a2 compound as claimed in any one of Claims 4 to 10.



