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WD 2007/ 110630 PCT/ GB2007/ 001107 -1 THI ONI NI UM

COVPOUNDS AND THEI R USE RELATED APPLI CATION 5 Thi s
wapphilomBo on is related to United States pat enPCT/GB2007/001107

appl i cation nunber 60/786,699 filed 29 March 2006;

the contents of which are i-corporated herein by

reference in_ their ,entlret TECHNICAL FIELD 10

Thi s i nvent i SHIQMNIS JBRMNDS ONDTHEIRMSEes, uses,

met hods and materials ut|I|S|ng particul ar

di am nophenot hi azi nrgphgeERABIdeATIOIESE conmpounds are

useful as drugs, for exanple, I n the treatnent of

t auopat hi es, such as Al zhei nmer's di sease. 15
ThisSAECHGRODNDrel#ted torbaitecoBtatestratant appiitatierbnirpben GAE36699 filed
29 Méﬂbﬁ‘ @ob@rtﬁe BohtBni8Iofl @hich GréMicBrpbkdtéd hélemady leferémsd in
tha i &se the invention and the state of the art to

CAYt he i nventi on pertains. Each of these

references is incorporated herein by reference inits
entirety into the preJedHNOAdIFELDSuUre, to the sane
extent as if each individual reference was

Thig ﬁg%l}t{gbfp?{tl@ s%%geré\g%@/{bgejs%%%ﬁég%c t[s ?rtgdo mgserials utilising
partiquiee idfanuiaephenethiaziiiurdicogpoiredsc | Thieas cothpeundsaireé gegful as drugs,
for SRS it (R (R EMtlof tALRAHINIERS sWhNRY ik t5imef 18isés ]

conpri se, and vari atlons such as conprises” and 25

“conprising,” wll be understood to inply the

inclusion of a stated iBAGSROYNDStep or group of

i ntegers or steps but not the exclusion of any other

A nurﬂbglgcﬁ ga@n@%ﬁo"ﬂfﬁhc&foﬂg%r@glte'drﬂe‘?ﬁﬁ *ir?’ord@lr Shtl@rfésful des Z:Eﬁnbe and

ecifjcatio
ch of

disciie ta UAEHAT H1eANR5tats pS PRI Fan: pezfains.
theseneferemss is incbnpdeated beraln bygkterencesn iimertiretytinto tiee preggnt

dlsdes%?er ey t@%é&ent%@é&%wlaﬂw%ferﬁﬁée L) cgﬁcally and
e rrier” includes
'nd'\‘n@%‘%&rj% tg&%%ﬁﬁrp% C}J@ﬁr er% riers, and the I|ike.
Ranges are often expressed herel n as from"about" one
Thr@ﬁ_:)ﬁout?w\isaa’pe\tmbatbn modiay thoclhiazomiich folbwamrdésiethe context
reqlﬁlf’erst | Wta « 'séu%lﬁd@?ﬁﬁmgf‘b& §§(‘Q:ro lggs" and

I nent
00%”%%9 aW T%rurldsrsfcr?é’ taﬂfﬁe'w 'b%'n“?'f‘é'ei‘a a\?ﬁ‘if egieFr?r %{?FP gr group

~ of intbgas vabteps butaroé thexgrcksadf asy afher bidégenol stas or prpuplodintegers

or sigR. of the antecedent "about," it will be understood
that the particular value fornms another enbodi nent. 40
Condi ti ons of denentia such as Al zhei ner's di sease

it mugiye roted thebfgased 0 bR gpaeifieatips agd B appepdedelaises, the singular
forngC@Idh Atah@ rthefintinde ploedl refbr@htsamidse theesdritaxt ldavl alctates

oth%@%%ﬂga%bgﬁ%é Q@%%H&% tm gl%qya&élﬂégpcamer” includes mixtures

of two or more such carriers, and the like.

Ranges are often expressed herein as from “about” one particular value, and/or to “about”
another particular value. When such a range is expressed, another embodiment includes
from the one patrticular value and/or to the other particular value. Similarly, when values
are expressed as approximations, by the use of the antecedent “about,” it will be
understood that the particular value forms another embodiment.

Conditions of dementia such as Alzheimer's disease (AD) are frequently characterised by
a progressive accumulation of intracellular and/or extracellular deposits of proteinaceous
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structures such as (3-anyloid plaques and

neurofibrillary tangles (NFTs) in the brains of
w@bdoeatmsb pati ents. The appearance of these | eBCDGSB2007/001107

| argely correlates with pathological neurofibrillary

degeneration and brain atropRBy, as well as wth

cognitive inpairnent (see, e.g., Mikaetova-Ladi nska,
stryefiBes seth af B-an@idplagues and mesireibrillary Yariglesi(BiF TsNo.the brafns of
affdbed Hetidnf3tne dpp eé@nc@@itheﬁ@lééibm Qﬂrﬁ élﬁélat@@dnth"fﬁmologlcal

nelﬁ'Stq%ﬁua& q%ggﬁ%ggg\? 54\& erlahrr &t o%“? %sc\gél \&?{h céc)@{nltwa dﬁ\Balﬂnent
SeBr%QeMVkﬁﬁtGV%'é-é@'ns‘éa &B. ¢l RPRO, é’tmall Pathol géel, 199nNg

pp.8238;63¢n! . 85, pp. 4506-4510). Plaques al so contain
extracel lular R-anyloid 10 fibrils deri ved fromthe

In @S gqé)rﬂ?ﬁl%uﬁlc p qegil%é ggg ?\&Ta%l_nl’r%lggp ﬂgﬁ“ﬁ[‘c‘@? fﬂg %Jfgu-éﬁ ﬂvhlch a
majeB 8pnstitveniistthe micrbiubuiesasib iatet pmtemaam(seel\@gr Yisailogheal.,
1084, PNABSABVoIS8E) Q&ﬁﬂé@é -45 dP ubs BRo ceRBM extEdeellular B-amyloid

flbr@ﬁ?rﬁfeg Ijro meoa%n T%e? %bf ﬂjﬁ@g N%)é?&ﬁ%oar‘fpr&@gu (APP) (see,
e.gpitanp shak sl 986<N6W69 oHi3261z J83)- i AN adiclei by Wisehiket ak (e
‘Neuedbiolody dfaizhpimees Disbasd BndEditiong 2065 iEkls obawbarn, D. and Allen,

s.d] el*#e‘%ﬁ&&&ﬂﬁf M dﬂuﬁiﬁ 'N%Pde"f’ozct) Oéloé gﬁﬁgﬁﬂf idBlpl {sﬁér@ Oxford)

C
d's%‘33§§/ H‘a‘?%%'kt%fer?ufarﬁ'ée Fi% of F’grﬂr %FP'“d'g F"teeB@“é‘Pqe“l?ﬁ? |° | ate
newbdégenasative damedtia st iof theinopmalfommof tatuadchefatioe of

path8®§icall P194) 2R8 fsssBNdyhpess A th® WidfroRl corelldi okl with

s ot g AR PR tocl Foay o By b il ERS Y Kffamicai
cellgdodit earealate asjtb|morgRoraetiie steaguies of taéloreg@twemwmﬂhr itgry patology,
whichApafHlielseatn poRicul@Plel/eloam alntst tod @edistributionl of IRy tad @ebtein pool

fron?n%r{aqltidle foa 2 Pagﬁéplgépﬁo@‘é glréleslﬂ?fslﬁn Al V\ﬁﬂ%ﬁs dRlsEXi St 'S

terna contain three
or four copies of a repeat ‘sequence corresponding to
Tay béstaiirc albgrodtiviely-dplioell isgfodosraihich smgin &rge or fBoedenits of a repeat

gnc@bo@sgondlﬁ @@theﬁﬁ@@tubuie Mﬁbmg@om@l‘h (sé”@%‘ 980edert, M., et al.,
b b 08, Bone b D Soos, N B 1o

Pp.H180128). damefdfé%@ pr@teglytlcallng@hssed tcanore demain (see, e.g.,
WiskBik3 C. NeN&Gall /9888 MRINAS 8/SA, wol. 868&4-46838888N\Nisbhlk eB4l., 1988,

PN%F us&%ﬁcﬁ 85, E%d&sﬁég\/@&a ﬁ‘/' é%%& @%ﬂ %5 ' pp. 365-
STQUiNGh is SR %fda piasg- ﬁ*&géfe@‘ﬁwé &é’@éﬁ 3P wethree
repegisene lmiroivad in therstapbla iauetau interpeting see, .g. ndekles &R, emait, 1891,

EMBIRP! 9ot 4‘@' ﬁéﬁ?ﬁﬁ@?ﬁ@cbrﬁe férifed; PAFdike t 35%3 a&las seeds

for s et AT AR B foa{ffeaagkjr%j\g? e B0t TapEekSineros ot tau
protaif (Sha@recawgmk ahal., PRI RNAS UBAnPla £, firoi 123131 132)1|8§rt| C
processing of full-length tau protein (see,

€.g.
Th%@{s% J{\ﬁ\&%@\ l%lﬁ's%ﬂ%d uE Mﬁe‘%ﬁ.ﬁ ﬁg}(\%ﬁi of%g’u E@Br;pora&ed mt? ﬁHFs

Suggéﬁt%hatd%ﬁwab@om%m ”Pﬁ%rép%?'&t”@klc?dn‘f%‘ qﬁmagonaj,ghange during
incerpgetioh intd mufuarhentr Epeiay tldaamehofm(m 6t ig @@sisaged thetthizd

co &ﬁi watchg SUMRpYfittedd Bethe goarté\s joop étn&e%.wn%ubstrate

nset ‘o

suchygeda W&ﬁ%ﬁ%&ﬂmwﬁqs%@o B @eﬁeegnv\flﬁ%t@q@yetﬁ' 1997,
in “Miareliuhglegisseciated prateipaitrhadifingtions insligesse’aEds. Adlach, Bmandt, R.
ancﬂﬂmged Sy EH@MO@B @@aaamrmﬁswr@tﬁehﬁérdéﬁ%p 186244).
Wsc i k , et al., 199
"M cr ot ubul e- associ at ed prot ei ns nodi fications in
di sease", Eds. Avila, J., Brandt, R
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40 and Kosi k, K. S. (Harwood Academ c Publi shers,
Anst erdan) pp.185-241). WD 2007/ 110630
weEaD/EBBAO7/ 001107 I n the course of their forpel/GBn07/001107
and accunul ation, PHFs first assenble to form
anor phous aggregates wi thin3-he cytoplasm probably
fromearly tau oligoners which becone truncated prior
In theogounse ofrth¢ihformetisrsanddccuiiatiars, ehiftd firsi sssembia t9.form
amdBRdus redekedAlithin tﬁlegt%l?oplal%ﬁj{, BrdbRBlyGR:M @QJII\Yetau\éﬂ om&& which

. ,50-56:; Mena, R.,, et al. 6, Acta ur opat hol .
becBipgitRcalst P! Bsarn i vouss o B AseBbl 4558 810 QMo Rt 2l
1996 oMot Nensariadal., Vak Be.awl. BOH5ar MR R, etral., 1996 AstaaNeyropatol.,
Vol RHE8p 08835641). Thede mam@n@fthérfﬁg@rat&rdrm BlasSibal idtrddeBd@ir NFTs. In

this%#ag%, ﬁl{l% Qgiﬁzs gt:?ﬂéi 1(8 '@%%ri,myn HQ%#&"@ &fﬁggute? 'cgat’containing
full-epgthday (sepes.o., Wisehik sbanti096. FNAR USA, Yok Sa iR 43-11218).
Thecasssmbiypgoddse icetdonkatial maasuroihg ttoy celulal pocltaf aoahal firational

tau 8Adind0EHE B 19 dtRkiSHThARSIthE At Red k. § NEaidRT YOk et al.,
199&2@?@85@?&9&y*%ééia@évqfaéfm 5o #3349 Evsptualy Jundepal
impeirpented theneurame piogresses iorthapeinkoeficetl Heatheleawing drhind an
extrBESNBIR FTS Gl ddath iacnigmy Srrefetéd Wil tehurhif\oF BRrRReMiIANFTs
o WAoo B8 b it il o fpEgple o
EdsyPawhan. Bt aad Allen, $.J. NEher MpleenlaicandoBeliyas Ngurrbiolagy Series, Bios
Sciditifie Raplishe ) OxFodlii) LAEtan@189 bre exfrdded IBeobh@rexiratdliuin@pace, there
is pigt&Bive Rosd of tﬂg‘ﬁlz%&ﬁg%ﬁ oigtﬂglngﬁrlolnglvsﬁtﬁ &5‘?@% .dm)&;ggé/s of N-

Series, Bios 15 Sciepti I shers, rd) . , )
ter"?'%ﬂé?‘é@"‘é‘r’@’%%%‘?’ﬁ‘@@HPPrﬁF%“’?tI‘Pé‘ A {3 iqrByqreagtiviy,agseciated with
the Phigragre (seepe.gg Bepdaret, Wosisal ofl 994 . NeuropaithuErpercatrobfVol. 53,
No.t2hgp.nesgrmag Wi th corresponding loss of N termnal tau

i munor eactivity, but preservation of tau

. Immunoreactivity associated with the PHF core (see,
Diagingphensifiagines have\previpusht beenishown tg inhiil inw peatein aggieeation
andNedisalpt the\&ituctus@ of PNBs, ahd rpyersdl th8-pteédlyti@ Stability of the PHF core

(seddeqT ORI HCic3! P‘T—Hf‘ﬁ?antlaavﬁo&?{egvé@éw: s %?%\Gitsﬁlgsed for

nfii’hit tay proteln aggregation and&mo,di ru he’
use i e heairaSH o pRAEEy AT e ciobarch MWAng bimer discase.
These isluded yarodngshethPtd- core (see, e.g., WD 96/ 30766, F

Hof f man- La Roche). Such conpounds were discl osed for

use—t+n—the—{+eatrent—or—prephytaxis—ef—various
di seases, including Al zheiner g _disease. 5 These
i ncl uded, apongst ot hers: , = G M, c®! /
NVe MIC | Me Me Mey| - ! Qhied Me Me N(
al g MTC N ® N
| |
Me Me
methyl-thioninium chloride
B Me Me ]
/N
ct(>
DMMTC Me\N Ng N/Me
@ |
| Me Me - N

1,9-dimethyl-methyl-thioninium chioride
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DMMIC Me,, S NV Me Me 1, 9-dinethyl-nmethyl-thioninium
chlori de WD 2007/110630 PCT/ GB2007/ 001107 -4
wdairniweal |y, WO 02/ 055720 (The University CoRET/G82007/001107
the University of Aberdeen) discusses the use of
reduced forns of di am nophengthi azi nes specifically
for the treatnent of a variety of protein aggregating
Addifieretip 80 GA/QF5TA0 KTheBnidesity Cauit of ihe Univdisity dfy\berdeen)
dls&i%@»é@fﬂée@e"&f?é&k@&'Wﬁ%@f@%mn%p“@n&ﬂ%?(n%%gg%gﬂ&) for the

ni_v e Universit
Qe et iefaSat ko i AaEpaUre oRRTche RHEUS ths dSeipire is primarily
conggenedwith tagengthies.and t herapy, for exanple, of

t auopat hies. 10 Notw t hstandi ng these disclosures, it

W(?‘Qéd%&ﬁ) %ﬁecbglbgglt% ?%rt 85{?1835 o\i’;—:!ré’g 03 A%I E‘% lrSCUSSGS
r adl°geé’ﬁl'¢c# P%@Oﬁﬁa%@%gn@fw’d{sw@d@a@p%ﬁ mcéﬁhﬁrapag r exproplenf

tauppdinibst ors, woul d provide a contribution to the art.
PCT/ GB2005/ 003634 (Taqu Therapeutics Pte. Ltd) was

not rior to 15 the filing of

oty S5p B eS8 isklestisp ol WM arueses b tnprausion of one or more
furtheronrtesitds moBprenauisly SpQ@f&&)ly idEhtifedegetdingpeffeantive Eugiretsin
agdr&geion MHikitors) wiRidEedeh MitblfsH Bithgagnd purifying

cert a| n 3,7-di am no- phenot hi azi n-5-i um conpounds

{ rred to as "di_am nophenot hi azi ni um conpounds")
PC /%21985/@83W@H8X dhp@petinsitiaddd) WessBed tud npepusiished), prior to
thefiling dfdthe gresehicspptication g\ 20I6/G32899 A\20fad h\di€hed on 30 March

2008 ”’?I‘?éi%%?hca%gn y%t%@ %ﬁ@qgﬁeﬁﬁg %@@'@Iﬁ%s%xﬂ#ggc{ Burﬁylng certain

37 %@“%BW%H%'P U SOTRONNAS (rRIEEAY 9 BhiciamiBpRNS hiazinium
compeungs”) iscludingiMEC and of:l‘rem:empomgigmgaibedmamhl Ibfurthesdiscloses
ther@pduticusee of #ick&domhpbifshavi ng certain other 5
desirabl e properties, for exanple by conparison with
the conpounds of the prior art discussed above. As
di scussed above, tau proteins are characterised as
bei ng one anong a | arger nunber of protein famlies
whi ch co-purify with mcrotubul es during repeated
cycles of assenbly 10 and di sassenbly (Shel anski et
al . (1973) Proc. Natl. Acad. Sci. USA, 70., 765-768),
and are known as m crot ubul e-associ at ed- prot ei ns
(MAPs). Menbers of the tau family share the comon
features of having a characteristic Nterm nal
segnent, sequences of approximtely 50 am no acids
inserted in the N-term nal segnent, which are
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devel opnental ly regulated in the brain, a

characteristic tandemrepeat region consisting 15 of 3
w@eood/11@mpdem r epeat s of 31-32 ami no aci ds, andP@I/GB2007/001107

C-termnal tail. One or nore of these specific

conpounds are known in the abt - for exanple MIZ is

described in Fierz-David and Bl angl ey, 1949, "F.

Oxazi ne and Thi aRESERIFHON'OF MHE INVENTI®Nt al Pr ocesses

of Dye Chem stry, published by Interscience (London,

s believed that none

The Prespniahie hareurs Ry il biEnbim SoiounB s
effepfive tay Rrai@lrpaw%aﬁloagm@@éﬁ arshiniprafetsed torms havieg certam other
dedimapleirogartiés) ésrasxample 8 @ingsaribon Wik eOSomptiR8s of the prior art

disGRIBISHLILNs and other materials enploying these
conpounds as tau protein aggregation inhibitors and as

t herapeutics or 25 prophylactics of diseases
As dissursied tabdvayitainplofaingaretobaractegigedgabéeiog one among a larger number

of drofedUBRMiclivifich co- ﬂ_\hﬁy iy Birb@BukY BLReY EQt\éH Ssgg of assembly

an SRS (Pl HUESEp SN ISSa RN fg

areﬂ@pwn gampigiotubps-assoviatedag a@ineCMAGER ouememozthe tagLfamily share
the Gormpeufdatules gfaiagingla cHabetdtists RtbrrhiANIRREMRAL, lsBh@drRes b

s RS AT TR B HRC L el UMY,
devg Wnéﬁﬁ'ztre@'at%twp D3R Ghe TSP $ANdgen repeatiregRn Gpngisting

of BorlHs@erivbepeadts & 31-8B/Bminol acidgbamdea C-terminal tail.
1, 9-di et hyl - methyl-thi oniniumchloride M M/ NC G

Onq ol 58/hShe sl SoRPOTIS R M 1 e o opexample MTZ s
described in Flerz-Dawd and Blangley, 1949, “F. Oxazine and Thiazine Dyes,”

Fundamental Processes of Dye Chemistry, published by Interscience (London, UK),
pp. 308-314. However it is believed that none of these have previously been disclosed in
the prior art as tau protein aggregation inhibitors.

The invention therefore relates to methods, uses, compositions and other materials
employing these compounds as tau protein aggregation inhibitors and as therapeutics or
prophylactics of diseases associated with tau protein aggregation (“tauopathies”). The
invention further provides processes for making these compounds.

These and other aspects of the invention are discussed in more detail hereinafter.
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N( (G D DEETC Et,, S NEt Q Et ti

1,9-diethyl-ethyl-thioniniumchloride [/ N-\ M, \ /
woR0T11@B( 0.5 ZnC2 ) E MIZi QS M M PCT/GB2007/001107

met hyl -t hi oni ni um chl oride zinc chloride mxed salt WO

2007/ 110630 PCT/ GB2007/0011Gy- -7 a, \ / E C (0.5

ZnCl 2 ) [Etsr]0 F ETZ N Et ti ethyl-thioninium
Comspdudisde zinc chloride mxed salt [MeN(Me]I(r) \ / G

MTI Ne+t S M M nethyl-thioniniumiodide NT ,\ Mw

I GH H M. N (J+ S|
In Qﬁ@%fﬁir the PreaAtiMERIIPD fﬁ'é&@s Wéﬁorp&em@eumﬁw‘dﬁ%%ﬂ from the
folldwihg fiamindpheSothialkinktm tor@poundETl ~ ~+ | Et ti

ethyl-thioniniumiodide / NI \ Bt | QH Et,,, \

J—EH—H-—N-&S E—FEt
N
e
Et< /©i\ :©\ Et
N S N
| ® |

ethyl-thioninium chioride

B Et
Jii[ Ij O
B | DEMTC Me,, M
l

!
Me

A ETC

1,9-diethyl-methyl-thioninidm chloride

ﬁi 3@
C DMETC

1,9-dimethyl-ethyl-thioninium chloride

Et Et
_N
Et o
D | DEETC \T N T/Et

1,9-diethyl-ethyl-thioninium chloride

Me /@s:@\ M ct (® (0.52znCl)

|
M

E MTZ
e

methyl-thioninium chloride zinc chloride mixed salt




et hyl -t hi oni ni um i odi de hydrogen i odi de m xed salt

N4\ M,, \ "1/ M NOBQ K

woreaonsthosshi oni ni um nitrate WO 2007/ 110630

PCT/ GB2007/ 001107 -8 N ~

/

MIN U+ S Me Me
PCT/GB2007/001107
@)

[Et:Et NOB Q L ETN I

Et Et ethyl-thioninium ni trr-at e These conpounds A-L
are described herein as "di am nophenot hi azi ni um
compounds™ o " DAPT corrpou ds" or "conmpounds of thej
i nvention” of (unless 3yands t herw se)
“active conpound 5 Ari atj o N€o.5 znCl
elgbbdl ?fﬂ jm (S)Er‘\ arNdE{a o#r‘g f?t he 2!
conpourid s 11¢ or 13C or“ 140. 10é%n one enbodi nent,
one|or nore of ithe Ehrbon atons of the <€onpound is 11C
In pne enbodijnent, one or nore of th : : of
t he| compound |i s 1§&‘V"ﬁ]‘°r?'r8% nggg%iﬂ'?gﬁﬁ%mgﬂ“%aoﬁ
of the carbon atons—of the corrpgund is 14C 7} In one
enbodi nent, qgne or re of 8N Y . en ato of the
conrbound is 45N 15| I, le e
abl I\/E drbon a orrB N)f DI e r aI of the
groups - qr -Et)]is one enbogli menf, one or
nore¢ or all of t he rb atoms of one or e or all
of the groups -Nwe2 (or \!5}%; ; one
enbodi nent, tlhe groups -N ltﬁlomﬁ}t%@(ddu@e Uses—t-o—
reverse or inhibitrthe aggregahl on_of tau protel n. 25
One jaspect of} the jinventi® s’ t -. of
di afi nophenotihi azi niy4n o-u ve,n\see of (Hnhiibi t
t e aggnqz,gmtlon of tau ro e Thls gregation may
be iln vitro, in VIV and rray be agsocipgted with a
t augpat hy di sease tate %as discussed herein Al so
provi ded - are metrnaﬂyl-tﬂtonm\«?toaweg\ye.rogeﬁmaﬁua inb@dtsat
agglr egaLlﬂn Q A Vr: S+Hg contact g the
aggrlegate or proteim with peund.as descti bed
her €i n. O
Et\
| ET)
ethyl-thioninium iodide
N
7’
Et /©:\ I:L Et 1 & H
J | ETLHI O N
Et Et
ethyl-thioninium iodide hydrogen iodide mixed salt
N
L
Me- N Me | NO,O®
K| MIN ECK N
Me Me
methyl-thioninium nitrate
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30 Preferred conmpounds In this and all other aspects
of the invention, unless context demands ot herw se,

wao b@7/10@Bpound is selected fromthe |ist consiBCT/G82@f7/001107
A B C D E F, G H I, J, K and L 35 (in each
case optionally being an isoggopic variant thereof as
descri bed above). WO 2007/410630 PCT/ GB2007/001107 In

one énbodi mentf, it s conpound A. In oOne € dir ment,
|t i § compound B. In one epbedifre it is ¢ompound
<E. 5 I n one énbodi n‘B% i co d D.gbl onea
enpodi it isc R 4T ORE™ © [ 3" t
irsrpcbrrpn?t}tnNd F| In ¢ne efbodi f&ht, it igbco ound G
n ope enbodi fent, it isFconpound H 10Ein aqne
enbogi nent, if§ is conpound 1. In one enbodi nent, it

is conpound J| In one enbodthWehieninium nigaigonpound K.
In one enbodinent, it is conpound L. 15 In one

Thegé"e&&h?@fqﬂs_ A-berd H;@éﬁriﬁ@@E@%ﬂ du ‘%@nﬂhﬁeﬁgﬁ%ﬂ@ﬂ? 'Eg% pBnds” or

« e i,S obtal ne , .0l IS

DAE@;%HLPO&Q%&&QW&“ 8 PRI inleaion’ gB{uiess contes) fermandss-

othaswisgvjactiverearnpaundd’. conpounds of the present invention
are those which show high activity in the assays

L: herein, particularly the in vitro assay
/SOtglzégaP%@% bel ow. Preferred 20 conpounds have a B50 of

| ess than 500, nore preferably |ess than 300, 200,
in 0d®OMbBGIMeBA ,one B0 MdBE of he,cardn abdn®of tRE cOMpoard is *'C or *C or
“cdeterm ned with reference to the Exanples herein. In

one odi ment t he di am nophenot hi azi ni um conpoynd has
in o BrBAGIE T AP T T B BRLOR SPS OLlbe EPRPAGEN i
In opep@bedinent, one loe nRxa nbihe satbon @tam 6f the eampournchiat®Gr
In oeglgmbodithent 2nd 2P moi®@bEHE rc@igb%ﬁ %Eﬁrb(s gfr tﬁé‘b?t'g %Lrl\ﬁ:lzisg‘rc.

. , or

i ofigBbofhstdne 8f Rrrd8lnehiRup R Blmsitis Femeonreis e

2nd nedi cal uses 30 One aspect of the present
in oneembbdioenpene ar noré or all sfehdcatborn atohRadfBRBor Bfore or all of the

groupsaRBYbAXSis 0. a  tauopathy condition in a patient,
conprising admnistering to said patient a -

therapeutical ly-effective amount of a
In ok empedipiest oné oamiord omallods tipcarton atenses one bechorder all of the

groups -MweersNet,) k& present invention relate to
“tauopat hies”". As well as Al zheiner's disease (AD),

the pathogenesi s of neurodegenerative disorders such
In ongserppediment thegieuprsaiMeare NE ke Supr anucl ear Pal sy

(PSP) appears to correlate with an accunul ati on of
Uses fo reverse or inhibit the aggregation of tau protein.

One aspect of the invention is the use of a diaminophenothiazinium compound to reverse
or inhibit the aggregation of tau protein. This aggregation may be in vitro, or in vivo, and
may be associated with a tauopathy disease state as discussed herein. Also provided
are methods of reversing or inhibiting the aggregation of tau protein comprising
contacting the aggregate or protein with a compound as described herein.

Preferred compounds
In this and all other aspects of the invention, unless context demands otherwise, the

compound is selected from the list consisting of A, B, C, D, E, F, G, H, I J K andL
(in each case optionally being an isotopic variant thereof as described above).
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In ﬁ@ﬂ:@%@ﬁéﬁt?@i&l&hg

pat hol ogi cal truncated tau aggregates in the dentate
gyrus and stellate pyramdal cells of the neocortex,

wo empauteBvel y. Ot her denentias include fronto-PEnpBR@T7/001107
denmentia (FTD); 40 parkinsonismlinked to chronosone
17 (FTDP-17); disinhibition-denentia-parkinsoni sm
anyot rophy conpl ex (DDPAC); pallido-ponto-nigral
degeneration (PPND); Guam ALS WO 2007/ 110630

oun@ asyndrone; pal | i do-nigro-1uysian

eratign. (PNLD) . rti co-basal degeneration (CBD)

In °%§%%‘1%@P%“q(‘§ eCCWF?soBHﬁ? “et al. 2000, loc. cit, for

In oneremhasimentsit issegimpound Especial |y Table 5.1). All of

In dneesebadirse#tsieR, compothd @ e characterized primarily or

I : a aggregation, are referred
n PGBk BRI 2L, 290 SP2

| to o Ies" or "diseases of tau protein
n age diagntafhis compopRd §- and al | other aspects of the
In anaemttadomenteit stdongotiod Gauopat hi es, preferably the

In ohadeaRldYeritSit R&RHLERL fir om the i st consisting of the
' ' AD, Pick's disease, PSP,

i_.ndi_cat.ions .above, 1.e. ,
In opggm Bﬁ@vf?{%ﬁﬁ'&&?”‘gbm Guam ALS syndronme, PNLD,
In onp @mitrPiment gt isigoopeund éf er r ed enbodi nent t he t auopat hy
In one eAlbobharR! it 8 cBhpeaseK( AD) . One aspect of the present

In oh8 WRHLARARAF £2bRBohy £ di am nophenot hi azi ni um
conpound, as described herein, for use in a nethod of
treatnment or prophylaxis (e.g., of a tauopathy 15

In ope rdiboriomnt te ditrinophertitaziginmdmpaasky My delsieaMich B¥btained
I 4| ll a' tH
by, gﬁl@%Ean‘)Hblé bg hepcdbs UBYSRBLY ﬂgrgﬂﬁ{géé C{Qétél?)?% §§§¥]r§{)%ﬁlsn below).

i am nophenot hi azi nl um conpound,
in the manufacture of a nedicanment for use in the

Prefefred cawppurds ¢f rfb@ presentiinveofiomareahageativh soovd highamtivi§Qn the
assdysf dHJs&flﬁJd leareindparaiiarysthé ir?ﬁ{r&‘ Q859 desERFITRIMw. OPreferred
[ of tau pr Ln .agqr 1 Qn

"gﬁiﬁ@ & g?fiébaé%%8?8.95nt%3&§§%mstnﬁﬁ§ra§iyﬁsﬁ t6ad %082, 960, 00, 0,
70, @ Un Q134 e WM, 35 datemingd with wieancroioten Bxarnples ietain.

conpound, or therapeutic conposition conprising the
In of@ERbodifténlt@SidRinbEnBir: ' e
o tasE@%@'&‘Wﬁ“ﬁ*@%ﬁ@%?%@éé%"i’e%% Ry it yatue

et Ho TS AT WM [§ierange forthe Fxampigei hekeit ofiareater than or equal to
150,gnerel rssfecrbly arieater taphasequalita6,i 176 t80y160N200, 600, 1000, 1500,
or 200®r apeuti ¢ conposition conprising the sane, for use

in a nethod of treatnent or 30 prophylaxis of a

,di sease of tau protein aggregation as described abové,
Metqusa%%rﬁ@m{g or E’@Rﬁylﬁﬁéénfggﬁ&rﬁ"wédipﬁglsea a subject the

di am nophenot hi azi ni um conpound or conposition such
Oned@Spé& dr HY Reberftl ﬁg&i | rotein ,
tauoéﬁ%om ,ﬁ‘éﬁ W?th}g’aeL Igl_syggg ag‘@%bg&‘g@éjﬁ“ﬁeat "B oRfwfexis of a

HEPHHGN Nifhalients complisingsadministeripg e said patient a

therapegti¢aliysifentbieraracint oladimarinmphrdothiazinium compound, as described
herein.

Aspects of the present invention relate to ‘tauopathies”. As well as Alzheimer's disease
(AD), the pathogenesis of neurodegenerative disorders such as Pick’s disease and
Progressive Supranuclear Palsy (PSP) appears to correlate with an accumulation of
pathological truncated tau aggregates in the dentate gyrus and stellate pyramidal cells of
the neocortex, respectively. Other dementias include fronto-temporal dementia (FTD);
parkinsonism linked to chromosome 17 (FTDP-17); disinhibition-dementia-parkinsonism-
amyotrophy complex (DDPAC); pallido-ponto-nigral degeneration (PPND); Guam-ALS
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the preparation of a nmedicament for use in a nethod of

treatnment or prophylaxis of a disease of tau protein
waoyreymsd on as descri bed above, which net hod PONEBREEH01107

adm nistering to a subject the nmedi canment such as to

i nhibit the aggregation of .tfpe tau protein associ ated

with said disease state. 40 WO 2007/ 110630
syn&@ﬁﬁam%h@ﬂ&w&an-dbéeﬂ\@amgmm HorfRidtbdsBPd&yenération (CBD)

andddtﬁgrls Ssc‘e%c\l\@scﬂﬁté? %ﬂ 29%0 r|§§ lélt af{)} 88 e@ecfléf"c% \M% dLish ate%;?&la% Table

5. 1hg’-‘dquéé%ﬁ%eoq186f8§ea§%*aeh a&eec@am%lzad ariasly o 9@!&*@@/ lysabnormal tau
aggdegstion bard refboee fo héreintasetauopathiesbondiseases dfttau poggin of
aggRéiBipivstering to said mammal in need of said
treatnment, a prophylactically or therapeutically
effective amount of an 5 inhibitor of said
In thig gne glhpihen asparts efi the inventonirelatingto tagopathies, preferably the
taushi=&ij i @plrerAtFinf&eNist BonsRAAP BLIAE indidtions BISGle, RE., ADEPick's
dnséa%&%é#%b%ﬁﬁ%hﬂﬁpﬂb PENDPELERGMIR QI 1D, and cBD.
I'n' aggrega e.g. intheform pal r'e
helical filaments (PHFs), optionally in
In one preféiréd embadiynentitingl tesopaftly i¢ Nizheierislidgehee (AR). n of a
manmal , the treatnment being as described herein. In

on@RGpeEP B it PV SRS SR dbaP BRI b hguna.
as qesetidheagigr oy ase ire methedieh trastimestitf popindaxih er.ef efontauopathy

con@iIBTY df Shé'Burdan 6P BhiRIaNBsdy REREy Or acconpani ed by a

| abel indicating that the drug product is for the 15

treatment of said disease, the container containing
Ong,aepest ofiipe eressabigyeninn perteins i usepfdiamingpagndtidagfilipn e
conppvandrpesaldsicdiadd yeraineimthablaaufaxitirgbfeanimedicdmentsfondse in the

j i £33t pure
treagﬁg%\bﬁop%@g%? |cg?|tﬁ?€dr%1tiy§%]lggfgﬁ% of the invention.
Conpositions, formulations and purity 20 Conpositions

A fusther ebedimgnt ismemethed of sealmeridbripnoptytasisd teadisease of tau protein

aggPeyatibmaé tiescribbl Wersii, wHich B8R 0€ mﬂghﬁémdmlﬁlﬁt%rmg to a subject a

diarhBFHRRNERTLR &wmmmgmg%épgwﬁ orhiEihg BE same,
such gg to ighibit diae agg;regq;@n aj the tgy prajgin aggocuatg@wgll saig(dispags state.

pure. In one enbodi nent the conpound of the invention

OthbSmBRbd®8kq Yeech is obtained or obtainable by the high
purity mat%ods in di sclosed PCT/ GB2005/ 003634 (TauRx

Therapeutics Pte. Ltd) which was filed, but not
in aduthear embgdinpgnt there és disalodeds dtgnmbphder@thlpzlmgmmmpound or
ther@ﬁ@jtic(‘oatﬁp@&tloﬁQor@ﬁﬁsnﬁéﬂ%@am%f fori8e 1 £ARMod df\'r%afméiﬁ‘ or
prof 03 R0 AL} oo oF BEZETSBHIL i metn
COMYTises %ﬁ'ﬁ@ﬁﬁﬂ“ﬁﬂ&ﬂﬁh’b@ fée ﬁ@@uwméoth@ém BetPaIcdn
compesition swdb 2d toehibiy theciggadafatioraithe tawproirmadaeidtediswith said
dnse%@é%{a'té)ed herein;, having a purity as described

herein; etc.). 35 Dosage units (e.g., a pharnmaceuti cal

tabl et or capsule) conprising 20 to 300 ng of a

In a further embodiment there is disclosed use of a diaminophenothiazinium compound in

the preparation of a medicament for use in a method of treatment or prophylaxis of a
disease of tau protein aggregation as described above, which method comprises
administering to a subject the medicament such as to inhibit the aggregation of the tau
protein associated with said disease state.
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di am nophenot hi azi ni um conpound as descri bed herein

and a pharnmaceutically acceptable carrier, diluent,
wo@eroogAtiepd ent are di scussed in nore detail herrCTaBR@7/001107

In one enbodi ment, the anmobunt is about 25 ng. 40 In

one enbodi nent, the anmount.4{e.about 35 ng. 1In one

enbodi nent, the anount is about 50 ng. WO 2007/110630

In oﬁ’é:ér/n%&%m @l@ﬂellgalsctokgd bim&R& erTegalhtivR the aghregatiouota tau

protg%\dﬁﬁxeb'gm an\ei\mmal thﬁ:rt}baggpe%eﬂwfs ﬁ?ggﬁatgwﬁﬂta élé%ase state as
desaritgdrrpove, |the Breimamb sRMPRSY the ﬁtepﬁ@emn@t@"%@lﬁa'%amma' n
neell®f said treaeient raetﬁfodwaatglealiyecg‘ltlnmfap@msalgaaffe@gveramoamtepf an

inhitgi{noz %ﬁ%@g?%’gﬂ?ﬁg ; hech?%a hehr%lﬁfo?%fé §amirdprER¥RILE iU

m nophenot hi azi ni'um conpound i s
COMPAHIGhi stered to a human patient according to the
foll owi ng dosage regi me: about 50 or about 75 ny, 3 or

OneA'aspte'cf@Sthéi %Véb/tton' i8 a%@h&i@ﬂﬁhﬂ‘ﬁ prddli&ion of protein aggregates

(e. ghﬁﬁg'ﬁ?oor%so%n g{r? %illc‘,% 8'[“8 SHES h& o?ugm i r?é‘i.l%fg)%lérg tdhgles
REC O L R 0
Preferred combination therapies 20 Conbination

in 0%15 %Q{Jé@ ﬂieslné‘é]ﬂloh ?5Ms%sdrug Brd%ﬁgar fh\%%éé'im@ﬁ’crcﬁ a dlsease state

1es ar co

asie | 25850] B GHST
assggg‘t@g Nthgay 9ro(tﬁm apgrspatinndn @ép?nma qu pg% g'éegee P ncomﬂsmg a
conthriazildbelduesraicnahpanied B e dakiel indichlingthatthgsingg poduetigfor the

trea%ﬂ¥ntcgf sglla%lné@@é Gab cH&SﬁlePéorﬁ@ﬁth dhie GEfRFe BEshgeh@iteieach

con@%@glqlrgeﬁs rgen?f?aéglﬁﬁ%l.h{c]}g‘ fact%ﬁétg&eae%lple%?a%@ #3"4n active

mgr@dpht;)ann@pl@ted; gmlngphqm@laqlmw@ ,q;pmgﬁ):nqi ef l;hﬁ invention.
conbi nation with a cholinesterase inhibitor such as

i i-ﬁgp «, Rl vastigm ne (Exel onTM or
Co@%‘sﬁtﬁﬁéﬁogé@% em nnyliii%y. In one enbodi nent, a

treatment of the invention (e.g., enploying a conpound
Corapoditioms 8@ formudations aje discusaed rrhoneaietaiimeanginaftern NVDA
receptor ant agoni st such as Memantine (Ebi xaTM

How%\(% Hd %E%/Dewoglm éﬁgﬁ%‘gﬁaﬁ{ gﬂ%gotﬂg&nh@% Jf@rﬁ%otmd ﬁgfbe provided
or Usad éma compositor whig oo Ias {10 8896, 87¢ 96, 95, 94, 93, 92,

91, lof 08P e 239 BAS Emb3&iment iseorpban ofthe jnvantioreatnoeate which is
obté HSd b{‘X&Qﬁnb&E bﬂ:‘%h@mﬁgfm @Xﬁeﬁﬂo&s 9@%%@@@@/@9?005/003634
IN
prior to tLe filing of the

(Tl T BPaPR LS e TP BPR RS FISE ohUL g pHF e

present application.

One aspect of the present invention pertains to a dosage unit (e.g., a pharmaceutical
tablet or capsule) comprising 20 to 300 mg of a diaminophenothiazinium compound as
described herein (e.g., obtained by, or obtainable by, a method as described herein;
having a purity as described herein; etc.).

Dosage units (e.g., a pharmaceutical tablet or capsule) comprising 20 to 300 mg of a
diaminophenothiazinium compound as described herein and a pharmaceutically
acceptable carrier, diluent, or excipient are discussed in more detail hereinafter.

In one embodiment, the amount is about 25 mg.
In one embodiment, the amount is about 35 mg.
In one embodiment, the amount is about 50 mg.
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(e.g., an inhibitor of amyloid precursor protein
processing that | eads to enhanced generation of
whedoaaasyd oi d). 40 WO 2007/110630 PCT/ GB2007/ 0PA1/GB2007/001107
-13- Ligands and | abel s D am nophenot hi azi ni um
conpounds di scussed herei n-{hat are capabl e of
inhibiting the aggregation of tau protein will also
In oficembgdiRicat, tHe #fduMds atsouk 7gards or | abels of tau

In orﬂgn%rﬁ'\géélme t, (ﬁarﬁ&%%oﬁﬁﬁ@ protein). Thus, in one

am no eno i azinium conpound is a

In ong %H%d"a‘ﬁ”igiﬁﬁ%‘fr&'%a &9B%gat ed tau protein).
in or&whboﬂlmenhmﬂmnmdtuaabautaﬁﬁ) pgnmpounds (1igands) may
i ncorporate, be conjugated to, be chelated with, or
se be. associated with, other chem cal groups,

Prefo %id%%aggtrg%lp'lg 10 and unst abI e detectabl e i sotopes,

radl oi sotopes, positron-emtting atons, magnetic
Dosgg?&@gmﬁ@eeaﬁemgseddumreﬂbwh@w'ér.mar kers, antigenic

groups, therapeutic noieties, or any other noiety

that may aid in a prognostic, .  djiagnostic or
Howﬁﬁ%fr'aﬁeatemméwm ég g AgmingrbenetRiaipius caBPoHdds administered to a
human patient ecbardingenthe foliaving dosagepogimet abai 50iowabddt 75 mg, 3 or 4
time§@gRound is as defined above, but with the additional

limtation that the conpound incorporates, is

conjugated to, is chelated with, or is otherw se
In ongsespbodimett Hie diamineplrnotiiaziniuecompoun isadnBnisteredtoca human
patidnt Qtcupging t¢ BRI fellonMPIRBge PESINE! SHbue DG bl AEbLRY 95 g, 2 times

};mgnetl c resonance | abels, dyes, fluorescent markers,

anti geni c groups, or therapeutlc noi eties. 20 In one

enbodi nent, the di am nophenot hi azi ni um conpound is a
Prefdarire;aminlavsatmiﬁremplea | abel, e.g., a label for tau

protein (or aggregat ed tau protel n) and incor por at es,

is oth

nj ugat e er
Comb e kEdiiants 4 tyataBise oRucH g tiorS bsatraghilct Begapjes are
combined dergnamlatsengentiaty eisimulianepligly, dare discussediio dione détail
herefragtedi BAUSNOPIN ©8 RihBéRToRItHAN 69 BRI HFediSal aSeSI6f rh@tﬁgds described

heref?’lbrﬂg)‘?be g%d Wégbrﬁmﬁat%qqhérja limtation that the

gnal

I ncorporates, 1S %nj ugated to, 1is chelated
W|th or is othervvl se associated with, one or nore

In or(eeergqulrﬂ]entZa tr@atrdent ef khe)mvedt‘kﬁre(etgibérﬁplb?cbg b&:onﬁﬁund of the

mveﬂt%ﬁglts eu?@oﬁhbﬁﬁh&?ﬂ‘ﬂt@g?:hglgf%éie?as‘é%rﬁ@i{mg\:l ds r@g eazﬁmﬁ&ptm)
R“’af)t ?I%?f‘%@ @pégé?t@@fr@d %?’g‘g}ﬁ'y sui tabl e rreans and

t he Skl Il ed person will appreciate that any sui t abl e
In oréesreisddirRant B BTNt bbthks wéﬁtmﬂ(etg]1 eerﬁ;slbymgra)bo%ouﬁ& Bf the

ot SN RS0 gt By e

(Ebixafit, ?5'6? 4™y a positron-enitting atom (e.g., "C
(e.g., as a carbon atomof one or nore al kyI gr oup

ino L@?ﬁﬂdcﬁd‘f@r‘&t treStntbnt oﬂﬁ% Wen%no%%s %ﬁfﬁw&guf%rﬁ%%ﬁ%dof the

ectin

inve Bﬁ%ﬁﬂ%ﬁﬁfy %Wﬁa Wsszwmrqcaptph@mqt

In one embodiment, a treatment of the invention (e.g. employing a compound of the
invention) is in combination with an inhibitor of amyloid precursor protein tobeta-amyloid
(e.g., an inhibitor of amyloid precursor protein processing that leads to enhanced
generation of beta-amyloid).
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WO 2007/ 110630 PCT/ GB2007/001107 -14 Suitabl e nethods

for preparing these and simlar "C | abelled
waoelc@miinsphenot hi azi ni uns  are shown, for exanpP&l/GBRO0IN1107

02/ 075318 (see Figures 11 a, 11 b, 12) and WD

2005/ 030676. 5 Thus, in oneqaspect, the present

i nvention provides a nethod of labelling tau protein

Ligdmals analggietgat ed tau protein) conprising the step of:
contacting the tau protein (or aggregated tau
Di F\r ot Ei {‘])‘3 Wit h a di am nophenot hi azi ni um conpound t hat
anHophBiaipgiaIum compyndg Stsedssed herqir thah areaeapablgi of finhikiing the
aggregatioh of taugeotabswil iaksb de capatile obadingrasiigards 6. Igbels 3f tad protein
(or é{?ggrégaté& fau) proRiiMC trAbY, bﬁ’@@llgﬁodim%ﬁt 'nﬂé @Qﬂ;ﬁ&gﬁ?ﬁoﬁﬂgﬁﬁmm
es t hod or defecting

con{ ent | rovi

nt n

PR ng%ﬁ%@?%‘d(ogxau %@gﬁ"’ég’éta%feg%ttﬁgﬁw‘ﬁ?rﬂ%)- conpri si ng

the steps of. contacting the tau protein (or
Suchgiirreigepieshotti@inimofipalindd (iflarfisf MR AR! B 8844 to,
o SRR OB e b B A e S o
and {ns % _eéc_ac,:tatll:e isptopes, cgplio'@pgquas,ws{j@ne@nigmg@tqngé)e'n@gnetic
rescnadcel Ebels; dyes, floarepcens maders aoliganiagioups, tedrap&itid moisties, or
any ©EHEP hticty i ekt fd i é‘b’rog égstttﬁ,' @ﬁéﬁlfgti@gg{hg%teﬁﬁc %%iﬁation.

protein). In another as resent rnven
provi des a nethod of diagnosis or prognosis of a tau
For gramelenapaetay abeves il erobodipentethediisninspiidrethiszidomt he
compbastieas dMAPd BBOVRY bl\GitSthe ﬁaditigﬁal Onitafidn thhithe QARHbIH
. . enot hi azi ni um conpoun
ool R 18 SPHRLTEN 16 1 LRIBRT G 21 bBEice pes Pz i pre o
mmﬁ?@ﬂeﬂn?’ $Hdh elcdisenss. aglipisptenssi positeorgemitting atoms, magnetic

resataace labplsedyeshilearesdenhmarker) anthdnitedrol sy oF ¥ ficRfic mokties.
conjugated to, is chelated with, or is otherw se

ssociated with, one or re (e.qg., 1, 2, 3, 4, etc.
In °§%?’8§?§B168t’%@F@J@Pﬁ%ﬂ%ﬁ%mwﬁ f@?‘?ﬁwﬁgs ? h@%@g@ﬁb@g a label,
e.9-zhigbeirforiay uieteinr (o agategaterbtaurpiotbio) reshdtincdrparaespis €onjugated to,

is craiegRh.cot is olheliod 8ssdciatbdliith, BRébPmBle (1F, $WlE4 et )
detebiable)la6QLr €l ating the result of the determ nation made
I'n i|§ Wi th the disease state of the subject. 30 In

anot her aspect, the present invention provides a
For elfaamle\dpbee etribodinient, the diamiphenoteiaginiecsthpd et hé Bfined

above2 Bkt @kehdalioAAdnRAAs M al AL ce&ggﬁﬁt{‘ingg drate is conj d

. henot hi azi nium, €O nd a nrgor Or,és[%ogr’]uqage to,

A BN i U e o e S )

deteglgBledabaled with, one or nore (e.g., 1, 2, 3, 4, etc.)
detectable | abels), for use in a nmethod of diagnosis

' f . rot ej nopathy. 35 | not her
oo AR A R 88 o 36T BB o
aggr 89%?6’ Fprreteit maybevistalisedbeirinteniedt by any suitsbld meantd, andthe
skilledepergorolilt iappraciatg thae gat QitablaWieclbe eand as id IoWdlih Yhe art

may b8Wsed.

For example, the diaminophenothiazinium compound (ligand-label) may be suitably
detected by incorporating a positron-emitting atom (e.g., "'C) (e.g., as a carbon atom of
one or more alkyl group substituents, e.g., methyl group substituents) and detecting the
compound using positron emission tomography (PET) as is known in the art.
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protein (e.g., a diam nophenothi azi ni um conpound t hat
i ncorporates, is conjugated to, is chelated with, or
WO 2000t e se associ ated with, one or nore (e.PCT/GB2002/001107
3, 4, etc.) 40 detectable labels), in a nmethod of
manuf acture of a di agnosti c1§t prognostic reagent for
use in the diagnosis or prognosis of a tau

SuitpgletrmétthEbhme_pmg?ﬁ@Eé &ﬂ@_@iﬁﬁlam/lﬁ@@?aia?rﬁﬂé&@notthibﬁgiums
i i st ea

r 008 S AT e MBS, ) ok

WG 083 g@&@?\bel s directly, they could be adm nistered in
a precursor form for conversion to the active form

ThubEin®ne a'spéb'!,tthé%r%sﬁhﬂﬂa\r/érgigﬁ!pmvgtﬁgfagh%oe%{ eemg {2 A rbRM (or
200 Nbu BEFSRT Tonilipubind EFod oRlepling, Moot Brtela er aqgreaated
tau prgtqin)githea gianiraPhenothiazigives sampaung torfrinesinseratest is wagjupated to,
is chedatdd ith s@lie otheawip@ bisttatddwith, loB@bRidte (0F., § 02, 253688)
detdciiEbbect i veness of a treatment or a therapeutic

(e.g. an inhibitor of tau protein aggregation)

adm nistered to the 10 subject. Methods of Synthesis
In angfhéroaipetipthet fresert énvientidn myvitdees hetafd afalepsatingl taugsrotelmgor

aggRigaRANhu brERY dMRpraig tHE St BE Gontietidgtht ?é'fﬂ’to?% gregated

B et gl

is chielated withtqs is pibesyisr AsssCcistasiwitiy bae ocmop(ealst,, 3t festc.)

deteptabieiabels nargindetediing ThaisreodtieamaRe bindunt SFesaid d6EdURA bound to
e

tau ,5}{393\(,{ &’%PQWQ%BQQ“ glfote??k(?m hesi si ng a conpound of th

20 1 nventTofl as deScrilbéd herein, described, or
substantially as described, with reference to any of
In andieerspatl the presenit maenten. pravided ametitodat dfaghbéie br prognosis of a

t @itopathyan disaBjeBods | <AfLH Hé%l?é}%d i
Oai:J ﬂis}ﬁver?? [ or¥ V\/(?Iagpﬁ 'S Igggtgatieﬁggémdﬁg‘} IS O tg a?ﬁ{a‘\%'f{'ﬁot?? St@fps
. method as described herein. 25 Some aspects of the

(i) infradieging ibip theistbigeha diemincphenatiazinitnmesmepadieti apable of labelling
tau proteit oreigretfatdhiautpestein, paréallam thu prad&in wé,sg.aher einin

ot : i.on, rfains . .
d'?”*'%‘jf?@%ﬁ?‘ff%ﬁ‘ﬁ cmpd et " oBonEh o o
or '3% AWisg Feneiated wWih, ongoryeqre(e-darly2. gpeicosetentabye labgls),
(if) deerroivingdhe prssheeand\brearament bf saictérapouridsbamblite terchrotedror
B B b e & Pl o the. rate of

1ion, udes. a_ uctjon i. .

(i) <BRENN B re Qo € piiCRiciaack oy Giseass siq efne
subjedt. t he condition, anelioration of the condition, 35

and cure of the condition. Treatnent as a prophylactic

[ is. .. preyentio IS _al.so
In arfSREE iﬁ* o8 prasBh RN Bl o RowineB P maPene o npmpound
CapaQ% Qf 1Rgtdy Rroteia Pt aggieaated fayrotgindere:. diaminophendthiezinium
compasmg dinat dncooporates it ephjatated tyEOsHeldtenwidn, oS aBerwis©Msociated
with, GRERK hitr& e 8N 128 19, YCetc.) detectable labels), for use in a method of
diagnosis or prognosis of a tau proteinopathy.

In another aspect, the present invention provides use of a diaminophenothiazinium
compound capable of labelling tau protein or aggregated tau protein, particularly tau
protein (e.g., a diaminophenothiazinium compound that incorporates, is conjugated to, is
chelated with, or is otherwise associated with, one or more (e.g., 1,2, 3,4, etc)
detectable labels), in a method of manufacture of a diagnostic or prognostic reagent for
use in the diagnosis or prognosis of a tau proteinopathy.
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40 compound, which is effective for produci ng sone
desired therapeutic effect, WO 2007/ 110630

wWeAN/EBBAO7/ 001107 -16 commensurate with a r eBGDOBRI0Z001107
benefit/risk ratio, when adm nistered in accordance
with a desired treatnment-fg®ginen. Simlarly, the term
"prophyl actically-effective anount,"” as used herein,
pertains to that 5 anobunt of an active conmpound, or a

material, ¢ Pg’M LQLeQfat off ddRMISRARG | Sing an
Thosﬁ@&"ﬁ '”c"Bﬁ-ng’@d, \Xﬁl %ﬁ S e ?”&‘ét ive for producing.s
diamitephensthipramy0aRIT Eoas deety, ey ﬁﬂ@ﬂ&&@&{%ﬂ'ﬁﬁ ] aptCursor
form,If8RESHVaRsic tb _em;écttwe gci)rxark(er%:ig;catingfétmmwi labieting fore) ?xg ali; ﬁcﬂvaﬂng
C : £8 lsBgiEpENt regi nen. e
agenf' '%rgnéﬁﬁﬁ‘eogtaﬁleﬁltﬁteli%gclsﬁges cor?bigjnati on treatnents and
therapies, in which two or nore treatnents

S or . .
The idaeriadiselosed beretrayibelusacoas Rathefin BSNOd ¢t diRANgF's §r gPanosts:
It may EUeanE S818éta patiEXemPlrestmeht, bf redssest theafidctvearsppies

treat@%ﬁ* g{:jagfthlegq%ltegﬁg %gﬁ %h ir.llﬂimo'i gfj’tah ot_@ﬁ%"&%?éb%‘ii@ﬁ)\’acﬁﬁihi@tered to the

active agents, including, e.g.,
subjebt.ugs, antibodies (e.g., as in inmunotherapy),
prodrugs (e.g., as in photodynam c therapy, GDEPT,
P ), 15 surgery; radiation therapy; and gene
Met%?ig&%gﬂ%ut es of Adm nistration The
di am nophenot hi azi ni um conpound, or pharnaceuti cal ibed
Metrzagarsthe ichemicalrgynineiisgf compolrgs phiheguesRinyestiat 3ig degerpe
in the ?gmp%%t,{e?@,ﬁ_i npnésemhtdmmtweameamhméui; ma?hﬂds_ rody b;u mlcc;difled and/or
admni stratiaon . ; nd¥ oPthe
adarfesh oo vt ordy ) ST/ b SRR B ARL R
presRotiteantion. admi ni stration include, but are not linited
to, oral (e.g., by ingestion); buccal; sublingual;
tr i a0 ; &F shathebisinglaacingpound of the
Thu%?lgg %g&{crrl}g]lntgé "{;V%gg% gwgi&ug imﬁtmﬁ t?a@sp Sis Hes rﬁ&éd Qyiffefdtence to
mVem'%@%@‘?scé'P%d.ny‘?rei“nf‘? ‘5@%”68%?‘? Y SRasal spray) :
any otthedixafrpley. heréipafteyedr ops);  pul monary (e.g., by
i nhal ation or insufflation therapy using, e.g., via an

The?rgv_reafcic’c))rlv W%gﬁ%rr%@?{ %;&%i“ﬁﬁeﬁg a?inﬁu'm EQ@FMnd §h&lnvention

) ( or ‘enenmm); vagin e .d., by
whigheis 9atajned trya?fé?]?@ﬁ'ﬂﬁz’ef%’ra s fﬂ’%ﬁi’%ﬂ 'i‘:i{?ii%t)n,
i ncl udi ng subcut aneous, intradermal, intranuscular,
| in{ it 86 BL explBhEA FRmbicAdstail: nt r at hecal
Soni#g]négrp%égbﬁglﬁ e’ 'ngéc}wlroﬁt@{“ac apsulea'? , Subcapsul ar,
intraorbital, intraperitoneal, intratracheal,
Tresfmigotit i cul ar, intraarticul ar, subarachnoid, and
intrasternal (including, e.g., intracatheter injection
into, the brain); I DEorl iRl Y&itdins
Theyigins SEtaPR. S e AR boflex Be ey StolRER: ¥

ularly. .35 .
gengtady Sutspaiteniend barpYHehel{d)) & adupian A /" %Pél?g‘t{&gad" veterinary
appﬁéﬂtiﬁﬁé}, i wRibMboma débima;érabewﬁmmﬁabt is ac:(niav@u fersgxample, the
inhibfiad of the PPEEHER of 1L itlon, SndPBREELAPediRLiER in the rate of progress,
M e i CT i e
and Agebbthpltondifior{, eTrgatment Babiprephylaalc measwedi-e., prophylaxs.
prevéHibAfis GRscneludeddod) . feline (e.g., a cat), equine

The term “therapeutically-effective amount,” as used herein, pertains to that amount of an
active compound, or a material, composition or dosage from comprising an active
compound, which is effective for producing some desired therapeutic effect,
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(e.g., a horse), porcine (e.g., a pig), ovine (e.g., a
sheep), bovine (e.g., a cow), a primate, WO
wWQR®7N168630 PCT/ GB2007/ 001107 -17 sim an (e.BCT/GB2007/001107
nonkey or ape), a nonkey (e.g., marnpbset, baboon), an
ape (e.g., gorilla, chinpangee, orangutang, gibbon),
or a human. Furthernore, the subject/patient may be
conamgnsafate ivsthf aoreasorabledearefityskaatio, wheh seamiBleaad i acCordance with

a défRHYfatrhént?BgimRRef erred enbodi ment, the
subj ect/patient is a human. Suitable subjects for the

. method may be sel ected on the basis of conventional
Sinfiladt, ¢hesterm1prophyigctichly-effactivebmeentd esiusad dibrein, pattaies to that
amdémy of aiv abtive Mpodne P'a rﬁétéﬁal?&dmrﬁdsﬁféh%‘r‘%lo?é@? 5 &R prising an
. r . . e SLon . Non- .
acti d%( g&ﬁggll,lﬁsoe ggm?c?{ al§ Eg%tlg% goglpkscfcfeﬁ% sog‘ﬁpcgqsgﬁg REO&;EgaCtIC effect,
conprasiUiAte Wih agasanable haneadiskgata, wihen adnjirieteredkin accordance with

a depiret dEatroentoéginenel of cognitive function using
neur opat hol ogi cal ly validated battery. 15 In one

The g E RGPS SPbel SLLSBPRSEDR tesapies, n which two or
morgitepstMeia on thermpies aregambinep ofonexampléeseqsentialie ogsimuRaneously.
Exagthiasordtc2traehts ah@ ferapids ihélu@%,tb@l_f‘alfér it iﬁfnﬁ@& £, CReRbBERAY (the

1. Aas. . roul ation, .l n. one .
adrlifip@ioR dr BRI Bl B . Bo mntinedied (B e n
MMM GHioArHgs (2.0-f 85 mAnatadypamic ey, BHERT, ADEPT, efc.);
surgesyliradigtont thecapypandsgerg therdpynm nophenot hi azi ni um

conpound, as described herein, and a pharmaceutically
Rouf cc%(ﬁé)lj &< rrier, diluent, or excipient. 25 In one

T HEAC@¥%e conposition is a pharmaceuti cal

conposi tion conprising at least one _ _
Thediighinb iR éﬁmiamldampmjﬁ@,wgﬁﬁg}acéﬁtggéghh?ﬁgm@@r@mg it,
ma IROEHAsiehl 1 £ i e oy A SRR PSSR oL it
Wheﬁ?‘?é Sg?tFW‘C%“WE?fMeﬁﬁ'Y obtAPiGebY (ifei. @it thecsite®f desired action).

phar maceutically acceptable carriers, diluents,
Roufearaantiratch 1Rl Bt e nblInhiPho, G (6. Ty ingastion puceal
sublighigh rpiizdsr gaf (NG G P4 Y ARt plagters othg tepemusgsal (including,
e.g- sk Paigh aifestess etadointranasat (e et sasaf Sprapuptular (@gertyseyedrops);
pu vl Wlnﬁglaﬁ&ﬂrsﬁiﬁsufﬂdrﬂiiogg% rot er ;éct'gl'i/Vié gﬁgﬁmsol, P
*hmééi‘{;“_“ngﬁ‘é%‘? 9E et RSB et o fHeinaL e &
pessgy); Bjeategalr for examplel hydeigetion, ebdingenbeitarneaus, iottaddsmal,
intrafraisndlar, intestvanclay, thtrabasia dettddatdidc, irlﬂbétrfecal, _ﬁ@ﬁéspﬂwgl[ q
i e a - [ e n
!n:ragaﬁlﬁ)rh siﬂgggﬁpé}wro}ﬁxg%rbgﬁd&w&ﬂéﬁ%ﬁ lrgég%c%%,n%u ggtl'culér, -
ntrapfie Y hat PR CRRY Addutrasfstpal (inghyging o¢.g., intiarAtistek iniagting into
the krainRéxyiimgtaphofa dérot narseetvoirdbr Saingris esibcBhdouelidri on,
intrapid@culkdhppi ncott, WIlliams & WIkins, 2000; and

Handbook of Pharmaceutical Excipients, 2nd edition,

1994. WD 2007/110630 PCT/ GB2007/ 001107
The Subject/Patient

The subject/patient may be an animal, mammal, a placental mammal, a marsupial

(e.g., kangaroo, wombat), a monotreme (e.g., duckbilled platypus), a rodent

(e.g., a guinea pig, a hamster, a rat, a mouse), murine (e.g., a mouse), a lagomorph
(e.g., a rabbit), avian (e.g., a bird), canine (e.g., a dog), feline (e.g., a cat), equine

(e.g., a horse), porcine (e.g., a pig), ovine (e.g., a sheep), bovine (e.g., a cow), a primate,
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-18 Anot her aspect of the present invention pertains
to nethods of neking a pharmaceutical conposition
w@empni®sing adm xi ng at | east one ["(] -radi ol abet/Gaeoo7/001107
phenot hi azi ne or phenot hi azi ne-1i ke conpound, as
defined herein, together wigp-one or nore other 5
pharmaceutical |y acceptabl e ingredients well known to
simtahd8.g., skinbhie drapt)a asrikey € Qdmarmgéétl mfoonyilalnté%et(ég gorilla,
e as discrete units
Ch"ﬁé&é%’ é}éﬁqﬁé‘?é&’ gét{bg.ng’?)rreac ﬁunl t contains a -
predet erm ned anount (dosage) of the active conpound.

Furtfieemdrer tine"sphjectipatieut inagbé ynpotitspfoahs ef devepurde for example, a

foetlgrei n, pertains to conpounds, 10 ingredients,
mat eri al s, conpositions, dosage forns, etc., which
are, W|th| n the scope of sound nedi cal Judgmsnt

In og@iprefeired embodiment, theceubiestpatisint Is & eman.ssues of t he
subject in question (e.g., human) w thout excessive

SunttaBPé' ﬁ%bﬁ&s fbrr {h'etrﬁéthg{maﬁ Iblc-:- % I%ct%d oﬂ%ﬁ? ggws Pﬁcr:%w%telﬁ]t?onal factors.

rme nsur
Th%é@%@ﬁ@bﬁ%@ﬁ@ﬁ atp/at@wnayaw%ve IYINe YARPrEa: riggrauseavaluation

by expeiigriced tcliniefan; extlustonadf aon-¥O diagesitaraeis pésdith@ bpense
sup?l n*éﬁta?}gla%efﬁ?&{l R4 %th]e? it ail&% Qbiatf; ve'bé{&‘ﬁ%ﬁ B %V%{?f

S e prepare
coggﬂye Mﬂ%h%s%??“%%m%'w @l c%r“?d ¥ey5¥1ar macy. Such
met hods include the step of bringing into association

In oh8emotiiment, RREBABISSH patiét iPnot @aHUMAY. Wwhi ch constitutes
one or nore accessory ingredients. In general, the

formul ations 20 are prepared by uniformy and
ForpgfafioRs el y bringing into associ ation the active
conpound wth carriers (e.g., liquid carriers, finely

Whif¥ |Vi‘s%93|§@|fbrdth§@fa{n‘uﬁ$ heﬁétﬁra%rmﬁ?? #\P&Ehos‘tg%@&% ﬁ(
ad"fragts?eéi@ BigB biE g P&J%@b feRresentbara coRBailen &) fgrgr%gtgon

del ayed, timed, or sustained release; or a conbination
In ohd 8MBB&IMeNO Ithdl b@hp&i’tﬁmﬁé’ hipRRnfackOficaP éérﬁﬁéé?t" & (e.g., formulatlon

pre;ﬁaaqgﬂow ﬁ'lteﬁﬂg}ngﬂtg (::Smgn%mgx d*aﬂjﬂg/?p&ggﬂawﬁz@éum g{)rélppﬁéae as descrlbed
hefer'“ q?\ﬁ'ﬁ@spftaémgceuﬂga'iyt&qcewgble§a§1§ém§luemsg>r excipienthi ch t he

active ingredient is dissolved, suspended, or

In ofd g@g&‘é{lﬁ%np "tl‘ilé’éig%s ﬁmgs Phﬁn%c@@héa’l 9@@59{%0‘?{30%&?% ng af least

one JiaRhFSHshaiaiudin comppy eaéac&@rz@ piRih degeliravithaaperpr more
otheg pharmeaceutidalin acesptahld ingresijents walbknosini todisgse skilled in the art,

incluglira bl r&fﬁhﬁute@&ﬂpﬂéﬂn%ﬂﬁé‘auy SEERRIME é‘&nér@eﬂ‘itu%nﬁ excipients,

n
adb M TR BuiS s B S ool s clatilsP svpiisers
surfgargants (e.9.4 WeHing soentsh maskisg @gqntSrmuping rRgentx avolidag agents,
andeweﬂpnmg&@en@clude for exanple, water, alcohols,
polyols gl ycerol, 35 vegetable oils, and t he Iike
s of SU|tabIe i sotonic carriers for use in such

In o ke e gin s RePRRSOBHINGRPERPISeS @Eher foBta aasts, for example,

otheRthetaneutic Soprephyacticagehtact at ed Ringer's | nj ecti on.
Typically, the concentration of the active ingredient

|d|sfrom out 0 about 10 .
Suigiefeffie’ il oalecp e o i el Heaspecautea s
See,tfggqmﬁmp g Hzanopaekl Pharmascutingl Asditives Pndtfeditian(eds. M. Ash and 1.
Ashy1p00+ (Bysepsy |nfmhﬂ”at|ordR§®1§c§é%| Rd., ERBIcal eSS v ofi0 ‘USA

Remfit#HY BnarfifhBIRAYES éné‘egd th %8ﬁ8n,aﬂhg>hngé|&ﬁﬂt wglams éﬁlllﬁms

rTe red opnrT rse
2000; ang ﬁandbook of h)érmaceutlcal xcipients, 2nd edition, 1994.
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only the addition of the sterile liquid carrier, for

exanple water for injections, imedi ately WO
WQe®7N168630 PCT/ GB2007/ 001107 -19 prior to UBET/GB2007/001107

Ext enpor aneous i njection sol utions ‘and suspensi ons may

be prepared from sterile pegders, granules, and

tabl ets. Exanples of Fornulations 5 One aspect of the

present invention pertains to a dosage unit (e.g a

Ano@%gr g%é:c?& fh‘ég)r%sr%ﬁqﬁgwl li’uo {prq\artgﬁms ﬁ? ﬁ'?%t r S ngsa &armaceutlcal

comypeasitien e@apwgeatﬁmle(@ggat leaghensg h@drrwolabeihedcv@eaoth@lm@ or
phebtythlaamamda odmpsurttk; a6 et fgein] tdgethBawitih end oPmbid ith&s

Fﬁﬁ&é‘eruh ? g@%éﬁéﬁle n%tr&dé%nts %ﬁi kﬁ‘?vﬁht%rtﬂggeeéﬂlﬂe‘a% ltﬁ’ﬁ art, e.g.

cani S PRt i dIORHIPteR S5 91SEER)P LI (66n (3Rist, S10), each
unit sphitaihs reepredetemained sagant(dosages ofthe aptive aampdlBdl n one
enbodi nent, the anmount is 30 to 200 ng. In one

oSBT B2 R0 B et s,
ingrediprfai Materials: ernpasifions. dosage tims 1696, which are, vdién the scope of
soursdhinedicaodgméntesuitablerfor use ialontacthbith g tissibs! o i ubject in

que@clg?ﬂg g”‘ﬂﬂhan? Efﬂhé\ﬁ%%sskv@ t@)laBM m?tQQor{“% IenJgP: rggy?onse or other

oG T e e WS s e ek iy e
carrigr,glilyentr exbipi¢re, efc, mG|alan ree"adddptablé’rip the senseyof being compatible

withTBE bO@PIn ?e%len@é b!ictﬁé t&%la‘f’BEur USP) and col | oi dal
silicon gl oxi d 2% Aerosil 200 (r); Colli odal

25 Silicon D OXI de PhEur USP). Dosage It will be
The fyypruations By Rspared by Rny methiods iwell &knpwe imthe art of pharmacy.

Such pretiegalsiiadledelns agssof bkinging intd @ssbicaiibA m&@moé RbApbiHdRRth a
carr%PWﬂf&H r&gﬁstﬁﬁg GREBPRbH QﬁﬁsgonggFecdlé}ﬂs efneral the formulations

r} |a2|n|umc can va
are Pf&%f&tg%@rﬂ“ oTRly 8PHIMAR!Y H@gl%w%ﬁsoaa&%rg@eﬁctwe compound
withgarrera(d.g, iqwbtargenshitnehadieided sgidafarfidreett ¢ varid thén shaping the

produb€ frdiegeddafy. benef it against any risk or deleterious
SI de effect's. The sel ected dosage |l evel will depend on

variety of factors including, but not linmted to,
The M@%@é@n wianbegirepared trprovidalferrrapid mp slondreleae; igBnadiate, e

delapdd, ditadnbssustdinediveldaBe; driadnifinAdAitdresf at i on, the
rate of excretion of the compound, the duration of

r
ForylF iS5 4o G PRIPTIarBlAATIRE PN (oK Y dgriary. fogludayadusous or
non-aqueiius; isatonenpyroben-bpe citerile liquids (eagesolutieng,uspensions), in
whlcﬁQﬁ’étibétI@W?grg&Smé Alsshiedd, tshsp e?ﬂ@d FHr'o%enW%@ &}rlc(i) %tgorl}fa
[ My T T N LR
pharmageptpgagy aceehtablecingiadients, auch @ﬂantl-omdants buffers, preservatives,
stabilisers, bacteriostats, suspending agents, thickening agents, and solutes which render

the formulation isotonic with the blood (or other relevant bodily fluid) of the intended
recipient. Examples of excipients include, for example, water, alcohols, polyols, glycerol,
vegetable oils, and the like. Examples of suitable isotonic carriers for use in such
formulations include Sodium Chloride Injection, Ringer's Solution, or Lactated Ringer's
Injection. Typically, the concentration of the active ingredient in the liquid is from about 1
ng/ml to about 10 pg/mi, for example from about 10 ng/mi to about 1 pg/mi. The
formulations may be presented in unit-dose or multi-dose sealed containers, for example,
ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition requiring
only the addition of the sterile liquid carrier, for example water for injections, immediately
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40 clinician, although generally the dosage will be

sel ected to achieve | ocal concentrations at WO
wQod7M10660630 PCT/ GB2007/ 001107 -20 the site OPCHGBR@M001107

whi ch achi eve the desired effect w thout causing

substantial harnful or delegerious side-effects.

Admi ni stration can be effected in one dose,

priof @N\ideN BkHhYorBfiedud irgédioh B tibis ARt Sispehdiont Mbfed gre%ared from

oses. at appr.opri i.ntervals) throughout the course
Ster?p?vy%ea{?’ngéﬁﬁqle%@ﬁ&@etﬁf det erni ni ng the nost
ef fective neans and dosage of adm nistration are well

ExalipesroftFormufagss of skill in the art and will vary with
the fornul ation used for therapy, the purpose of the
t herapy, the target ,cel(lgss) being treated, and the
Onesme@ ft%p@eqtg%@p@@_ PesiiRR 1 apfosagh Uit 7@, a pPharmaceutical

~ tableichricapstle)atdnpmising 20 tb 800 arg dfecdiaminophérothiagnidosmmpouet as

cesSeclIRA N (610 SBMCE By aRliPLy & Rekiofi 3 Rrioed heren
hav B RS e Bed BEINage) vendta R TRGevioall dogra bl gririer
dilugstt, eRxgidiend0 ng to about 25 ng (nore typical |y about
-1 pg to about 10 ng) per kil ogram body wei ght of the
] : : tive conmpound is a salt,
In ogﬁg@?@é{&%%ﬁﬁ%ﬁc})s&é@%@&bsﬁ%grbﬁe% or 15 the like, the
In opegMBedimiant he esagn Und Isar@Rslle ed on the basis of the
parent conpound and so the actual weight to be used

In ohé elBeERRPEINPEABRHd 99 RS Rddmg! N one enbodi ment, the
m ni ﬁéered to a human patient

active co nd i s .ad
In 95%85%89'%6%3% EHRURtAT PRRME Y "bsage regi nme: about 100
In opgempodimeant thrmamountiahaut 6Ammgenbodi nent, the active
In of®BWMBUBIEhenS thslamburRiesRslit 100 Aghuman pati ent according
nchgert Bl R AT RRR B 200t 150 . 2 01

) ) ctive conmpound is
In opggiRPdiment dhe amaun inahrubaP? 8%t according to 25 the
foll ow ng dosage regi ne: about 200 ng, 2 tines daily.

In oﬂ—ﬁfgg]i}ogﬁig‘lgn't!,%% 'edr#ngl # cglﬁlgédééé]tj_a flfe c‘gfrlﬁ‘?rdlﬂ%gtaw %)Eebépient is or
compyings, Onte & R eI 9V IRE O GRMATP AT W ek Reqr80 9 Bs e
glyceridas RitFurnUSReangt eollpidak silison dicyfde (efg.,t2% derosB 20T & Colliodal

Silicdh SudxasPieE@f ugb). references cited herein, inasnuch as
it my be used by those skilled in the art to carry

out the invention, is hereby specifically incorporated
Dosgg® ein by cross- reference. WO 2007/ 110630
PCT/ GB2007/ 001107 -21 EXAMPLES Exanple | - Methods

it wift be BBleBRRhonEE kit MY amqhétyasb&;rb;ﬁﬁfe BBl Bhdec
dian%r%p%e}{logh?arzinliur{‘n %g%Ethlr{dv Sng ggrﬁggs?tiong cgm%giging %ﬁe "ntended
diaminophenothiazinium compound, can vary from patient to patient. Determining the
optimal dosage will generally involve the balancing of the level of therapeutic benefit
against any risk or deleterious side effects. The selected dosage level will depend on a
variety of factors including, but not limited to, the activity of the particular compound, the
route of administration, the time of administration, the rate of excretion of the compound,
the duration of the treatment, other drugs, compounds, and/or materials used in
combination, the severity of the condition, and the species, sex, age, weight, condition,
general health, and prior medical history of the patient. The amount of compound and
route of administration will ultimately be at the discretion of the physician, veterinarian, or
clinician, although generally the dosage will be selected to achieve local concentrations at
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tolimt the scope of the invention, as described
herein. Synthesis | Ethyl-thioniniumchloride (ETC
wORW7M106BH2 HCl, Et O Et,N a2 Et, \ Et Et 2 HOCT™M&B3)07/001107
FeCl 3. 6H20, H20, HCl G G :"" N~ E,, SI / B E
Et 10 N, N-di et hyl - p- phenyt@@edi am ne di hydrochl ori de
N, N- di et hyl - p- phenyl enedi am ne (5 g, 30.4 nmmol) was
the dites stdotien wihithchobitelvy theetidsired eEctaviBput cnding wdbstahtid haenful or

deld&lidlis(futdctd0 M was added and the mixture was
concentrated to give 15 the title conpound (7.22 g,

100% as a red/brown solid. 6H (250 MHz; D20): 7.68
Adnginistraiiqn ganHhe effc8l indRe dgse, ToBtuoNS Ry intérnﬂﬂemlﬁ k€.gt in divided
dosés &Papprbitiate Rter(82) BrdigBout @?@éouréezof]{re(a@h@ﬁtz MetRodb of
det a t%ﬁgﬁt%{%ﬁ@n?m? a@ﬁ d{)Aé%Q of |histr$t‘106rn Qré wleﬁ %h&wn to

thosﬁ il mﬂ arpanchwilyeendth hafereuatien dsed firdagraey, tire papose of
the therd(y, thentarge} coils) it anet] aha the/@ibsct 62N treBRY. Bitle or
mulipl& aBf; C[ﬁg}dﬁégse farl g l:arged‘”oﬁth%mqhe dto?? Yg@bﬂhdé%qumemg selected

by tﬁ%}g? ré’@'c'a‘\qh}éet U@%@Hs?rcfﬁ“'\ﬁﬁg stirred until all the

sodi um sul phi de had di ssolved. A solution of iron
In gehdrh), a&ltaIE d8sd 8fthd Actie cbboTRBIY initie rmg¥F Shouk 3@@ ng to

sboff)s WA RO Ay e 0530 ] A b G o of e
subjeel pesway o Ve thecadlive sempaund is slsatti ameshers an laetide, a prodrug, or
the iy, Htecambunt atinindsterdaas odleulstee ohem@béwef the @arent tdnpound and

) tﬁé‘%&%& @?}'t{ﬁ)b%@ a\%ﬁn&ggseeq,eprg% gure was cool ed

tere to renov reen sl udge.
Aqueous HCI (15 cnB, 6 M was added to the filtrate,
In ofie Embadithety tlsebdq':tiymooh‘lponmdj&s ad60nigieredanch HumearBiatient according to

theﬁ)uémgdoeﬂgesﬁebrnﬁ@%emo@ ﬂ%%rﬁés@ﬁ fore filtering to
gi ve solid product, was di Ssol ved in DCM

dri ed over magnesi um suI phate, filtered, and
In ope AmbAIMeNt dhe actyprempounsiissidayinjsteras te @l hungnipatignigaccording to

the @228@&ing Hosageteyphe /615030, i Xtind@sddigaded onto a
prepared Cl8 reverse phase col um and washed vvith
el | ow col our ceased

water (1 L until e
In °%6’?;’i‘g‘5€§2} “ﬁ%ﬁ? @%QGWP%{@@?"“"'%EWH@ am%rb?aﬂwafsaccordmg to
the fabewing do$dget eginuem labowt 200trg, IZEDREsHBlly( pH 2) and
concentrated to give
The invention will now be further described with reference to the following non-limiting
Examples. Other embodiments of the invention will occur to those skilled in the art in the

light of these.

The disclosure of all references cited herein, inasmuch as it may be used by those skilled
in the art to carry out the invention, is hereby specifically incorporated herein by cross-
reference.
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the title compound (0.64 g, 11% as a sticky purple

solid. bH (250 MHz; D20): 1.26(12H, t, 6.5, CH3),
WQ286/1{®B) g, 6.5, NCH2), 7.01 (2H, s, ArH), 7PQDGB2007/001107

(21-1, d, 9.25, ArH), 7.54 (2H, d, 9.25, ArH); mz

(ESI) 340.2 (100% [MClI]')945 Synthesis 2

1, 9-Di net hyl - net hyl -t hi oni ni um chl ori de (DMMIC) M M

/ NaN02, H2SO4, H20, Fe ghdifdeiMes, N\ | Me\N 1 2 HC

Me Me Me Me Na2S, HC, HZ0, FeCr'3.6H20 j:t-, N C e

Me,N ", S NVe Me I\/b 10

3- Met hyI ’ ofs ahPyihesisydr ochl ori de
To a 250cnB round bottomfl ask was added water (100

The?&?c)/vb@%mm%%e% %F@&%ﬁg?& golg‘@‘cfor Iﬁl.%%ﬁ\?éjpl}rg % dté?e gBt latended

'ut1on was c
to lig{ thsrpope Ofﬁ‘@l"élve(“%'%a seriRpd hef@nt hi s sol ut i on was
added 3-nethyl -N, N-di et hyl ani | i ne (10 g, 15 74 mol)
and then sodiumnitrite §mifegs 181.4 Mol ), and the
solution was stir r.Qom refor 1 hour.
& B oo s ogB Tk

I ron (Fe) f|||n re added and

the m xt ue rred for a further NH, The
sol ution f| I t er ¢idl, &yd t hen neut
sat UFlagedXxs0di um-hydrogemr™ar Fba

red with

ution and the
organids were extracted into ethyl
cm) . Fhe extracts were dried oveEt magnesi um sul phat e,

acetatg (3 x 100

filtered, and concentrated 20 to give a brown oid. The
oi | was dissolved in diethyl e QOxx8B) and
contlesst Fetlg,0 My,dr echl of i 85 aci S a%ge . Cifmd
sol-utton—was—evaporated Un ne Nt itle
compound (10 g, 60% as|a I| ht ta@solld 'Imax
(KBr)/cmi: 2849 (CM 28 2543 (CM 2&44 (

(C= 7 CM 1415 (CM 1138
N N(dm?my/)p-plb’\gmy/wd@"@'hweﬁmwsﬂes9 (1 H, (s ArH), 7.50
(2H, s, ArH), 3.24 (6H, s, CH3), 2.39 (3H, s, 25 CH3):

- oPlifierRBRbiHte (ot a8 Ak 3B 465 cr

2746

sy i G bAoA s b e o g
the gt canwsoundRrd2igo 0 a3 am/bvawnaeub@a@&www D4Q): 7.68 (4H, m,
ArHi-Ssaretrhy 7 BhengHgne1di(en] the.32dC Ry 05 oehloaHEeD D) 92.9(CH,),

oo PRI T0RLE ot g g, oo o

Ethyl-thioninium chloride

N, N-diethyl-p-phenylenediamine dihydrochloride (7.22 g, 30.4 mmol) was dissolved in
water (250 cm®) and the pH adjusted to 1.6 with HCI, to which sodium sulphide (>60%)
(3.95 g, 30.4 mmol) was added portionwise. The suspension was stirred until all the
sodium sulphide had dissolved. A solution of iron (lll) chloride (27.15 g, 100 mmol) in
water (200 cm®) was prepared and half the solution was added to the mixture. An
immediate colour change from light yellow to blue occurred. The solution was then
aerated for 1 hour before the remaining iron (lil) chioride solution was added. The
mixture was cooled to 5°C and filtered to remove a light green sludge. Aqueous HCI
(15 cm®, 6 M) was added to the filtrate, followed by sodium chloride (60 g), and the
suspension stirred for 5 minutes before filtering to give a solid product, which was
dissolved in DCM, dried over magnesium sulphate, filtered, and concentrated to give a
purple/green solid (1.28 g, 22%). This purple/green solid was loaded onto a prepared
C18 reverse phase column and washed with water (1 L) or until the yellow colour ceased.
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(50 cnB, 3 M before sodi um sul phi de (>609 0.52
4.03 mmol ) was added. Iron (111) chlori de/() h(exahyd?:at e
W@ 7002810330 27 mmol ) was di ssolved in water (50 RCH/GR27/001107
hal f of this solution was poured into the reaction
m xture, giving an inmedi age- bl ue col our. The
solution was then aerated for 2 hours before the

The pg egﬁggﬁa%@&ﬂ@\ei dofitnd Wik MeOMH/ECI gl D) shal conhtentrawsto give

n s cpid 05k ) SRR b Sote et g pean. .
6.5, i) (6665, an@ 5oN6H el 7-0y@Hob bR T2 EH] o T85uARY: @"MZH' d

9.25,%@13);@;993@3[5 840.0¢10096) [RHCHDI uti on, which was then
filtered to yield the title conpound (0.22 g, 16% as

a purple/blue solid. vmax (KBr)/cm : 2926 1604
(C=N), 1535, 1496, 142&(‘—‘&3@1404( , (1'?1423’(0-!),

1185 ( CH) ; 18HDifREG-Methy!-Diad)yiumzhipside sSPMMIC)Ar H) | 10
7.23 (2H, 19 ArH), 3.29, (12H s, CH3), 2.5@e(6H s,

cHB) ; .9 MHz; DVBO: 18.9 (CH3), 41)5
12?7 ( %18'?*’?‘5(')&%34; Hzi’ggila (,(ArC)? 134 %T%:
547 (ATC) . Anal . Cahgd.

c13M§25. 0: C, 5(1. 58;) H, ng. 74; m“ifeq

28 1T §ﬁ 7. 70.
Found: |C,  52.03; H 6.59; N, 10.05; S, 7. 66.>13

Synt he¥fs 3 1, 9-Di et hyl - net hyl -t hi oni ni-um chl ori de
(DEMIC) Et Et Na2CC3, Mel, EtOH\ Me,, NI / 7H2N |
Me Et Et NaNO2, HO . |H2O NO A M0, Ha | Et20

(N I 7 1{1 2HC

B, BH IS azs,
Fe&%'gﬁb&(&/&g&’o Q. [|MeNC NV ¢
N- Di met hyl - m et hyl ani | i{n&1e2 00 B ~etfifd |bot t om

flask was added 3-ethyljanilijne (1&g, 82.5 jmmol )|,
ethanol (15 cm), sodi ym caMeonate (11.81 &€ 111.4
mmol ). Methyl iodide (31.63 g, 222 nmol) was added
dropwi se. The nmi xture was then heated at 45C for 10

3-M£\th;?/!ef§,A}(9%%f@%%_@ﬁi{éﬁ&ﬂamme RgErdcaBRes at ur e and addi ng

he m xture was extracted into diethyl

To a 250cm? round bottom flask was added water (100 cm?®) and the temperature was
reduced to 5°C with an ice bath. To this cooled solution was carefully added sulphuric
acid (98%, 22.5 g). To this solution was added 3-methyl-N, N-dimethylaniline (109,

74 mmol) and then sodium nitrite (5.6 g, 81.4 mmol), and the solution was stirred at room
temperature for 1 hour. Iron (Fe) filings (12.8 g, 229 mmol) were added and the mixture
stirred for a further 2 hours. The solution was filtered and then neutralized with saturated
sodium hydrogen carbonate solution and the organics were extracted into ethyl acetate (3
x 100 cm®). The extracts were dried over magnesium sulphate, filtered, and concentrated
to give a brown oil. The oil was dissolved in diethy! ether (100 cm?®) and concentrated
hydrochloric acid (50 cm?®) was added. The solution was evaporated to dryness to give
the title compound (10 g, 60%) as a light tan solid. vmax (KBr)/cm™: 2849 (CH), 2821 (CH),
2543 (CH), 2444 (CH), 1586 (C=N), 1487 (CH), 1445 (CH), 1415 (CH), 1138 (CH); dn
(250 MHz; D,0): 7.59 (1H, s, ArH), 7.50 (2H, s, ArH), 3.24 (6H, s, CHa), 2.39 (3H, s,
CHa): 8c(62.9 MHz; D,0) 18.9 (CHa), 48.8 (CHy), 122.1 (ArC), 126.2 (ArC), 127.6 (ArC),
133.7 (ArC), 137.4 (ArC), 144.4 (ArC).

Dimethylmethythioninium Chioride

To a 500 cm?® round bottom flask was added 3—methy|-N,N-dimethyl-phenylene-diamine
dihydrochloride (0.9 g, 4.03 mmol) which was dissolved in agueous hydrochloric acid
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ether (3 x 100 cnB) and the extracts were dried over

magnesi um sul phate, filtered, and 25 concentrated to
w@eoog/11dsso ti tl e conmpound (4.68 g, 38% as a | iPpti/GB2007/001107

yellow oil. "max (neat)/cm 1. 3045 (CH), 2960 (CH),

2920 (CH), 2891 (CH), 2797 44H), 1597 (C=N), 1494

(CI ')y, 1438 (CH), 1352 (CH), 1225 (CH); bH (250 MHz;

)be?o:%?so(iﬂdnﬁulﬁmdg >699% *5& @0@%&3 wa¥'dded. fron (1)
chlozge?hixajhggraw G?%é’gm(aglwaséi?fstylvgé r@y@t r cé%) ggq_'hal{ of this

solutyor5wa@pggred lydo {reregctigramixtuchHaivi)g arlmrgec(najq:blge caaurs The
solufidWCvas thehChePatedNEINS HourslBdlord thé\rdmainih %qée&u%l' ifoh. (110 LhloFide

soluﬁ\ﬁ[ \g%s a?%&f 'Ighe(rﬁﬁ@r W%A'Eoc%eé ene? %rilrﬁs ntée?%o( ’/'He BreC|E1tate was
dissqledinaiing HARTIGA A feSRA FANEe0lRKs wamnonc acid (10 cm’, 6 M)
was Mddieditontbe lepbledselutior, auhidhi wees thén GBergd tBilield thertifle compaduaid

(0.24 0%0}8ﬁ§e) @j}l‘&lé)&ﬂ%@ L) 9;%@%&#1(%2% @%855074’%—‘7\%%@61496

1aad (i 180 Uehe ST 1195 CH Do) ME: 8,24, s, 76

7.23t(Bldns, Aty B.28 (2, s.eCltlg, 265 (8Hhis, Chig); B (G29 MHaNDMSO)r 126
(CH 041 § (GRYr st (Ar@@%@%%?ﬁ 48 8- (AHE)OR34. Ei)\rdg Y47, i‘@@rc 154.2

(A %a (g%lcécg%%r %‘ “%ngﬁ“;g&; gﬁw&"‘s%’l rrgd t r‘%%o FSO”“ -G,
52.08 e PRt Nir .9%8, 3.88our s. The suspension was filtered
and the filtrate adjusted to pH 7 with sodi um

bi car bonat e sol ution bef el tg act| on into ethyl
acetate (3 x 50. ¢ extracts were dried

over magnesﬂtﬁ’rpﬁﬂ m&t@'ﬂwmvw@b&ée (BeMTEdncent r at ed

to yield a brown oil. The oil waBtdissolved in ethanol
(100[cm and diethyl ether (80 _&m and hydrochloric
aan,Naﬁd@M\ﬂa&oaldded car @ to give the
titorrpe&ael——(—?.—élrz—gr i ght tan solid.

HyfaX~KBr )/ cm ' : 2976 (CH), 2894 (CH), 2859 (CH),
2753 (CH, 1583 (C=N), 1508 MeH), 1486 (CH), 1459

1183 (CH); BY (250 MHz: D20): 766(1H - "

2H, 3 2 , NH,
NQN HCYHS@ & S& (??H F‘E%*C'(ﬂglo l%qu‘%tobe geszz@?;
CDCIS) 1?5Me ‘ i

(ArC), 124.6 (A'C), 128. 1 (ArC), 132.6 (ArC) 143. 32 Hel
(ArCQ), 144.9 (AM€). 1, 9-Diethyl I\/Ethylthlonl n?um

was dijssolved in
¥ usted Jto 1.6.
Q€ | hynels #¥kén added
portionwi se to tihe piNk oB o Nhe suspensi on
was added an aq eous lsol ut 1dn of Irﬁw (11j1) chloride

(2. 239 8.2 in"50 cnB of wate and there was

| our change to purple. The solution was
?E’én aer a ?ﬁ/gan?ﬁ%? 30 1 hour before a second portion of
iron (111) chloride solution (2.23 g, 8.2 mmol in 50

To ad08 cof’ rowmRt mttbriesk add edded Betiariline gm0 Was2. 5@%&;1 etﬁbnol
(15 uﬁvc(} QSBﬁfFﬁcgrhér{a?é fﬂ%a@q 1‘1"%%%3@ dM%ﬁwall Ricfele ﬁg%@ §62%\%B1mol
was Qn”—HO'P‘M'ée ih%m'%we wasdhen hegtasiat 4 Crior m hewre defosmeooling
to roerhéeropgreture ahchaddiny weter ¢tD0puN il Fheamixtune was esiadtedvto diethyl
ethe @'xtﬁﬁb d?l% ana_ e é&ﬁ@@%rﬁﬂné@évér inhdPESHAn PR HRS i@l %and -

or ome
concentra%ed %’o give {P1e(¥|tle compoun a6%g 38%) as a light yellow oil. v (neat)/cm
' 3045 (CH), 2960 (CH), 2920 (CH), 2891 (CH), 2797 (CH), 1597 (C=N), 1494 (CH),

1438 (CH), 1352 (CH), 1225 (CH); 8, (250 MHz; CDCly): 7.22 (1H, t, 7.75, ArH), 6.63 (3H,

d| héma?é_g(l)g;rlg)de (1.3 g, ‘
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35 (100 cm) and nethanol (10 cnB) before drying over
magnesi um sul phate. Filtration and concentration gave

wo b@7tideBe conmpound (0.15 g, 15% as a green sPCT/GB2007/001107
vmax (KBr)/cm 1: 3408 (CH), 2613 (CH), 1606 (C=N),
1399 (CH), 1316 (CH); 6H (25 MHz; D20): 6.55 (2H, s,
ArH), 6.23 (2H, s, ArH), 2.92 (12H, s, NCH3), 2.56

m, Mﬁh 2®7 (BHDs, NG, 2.83 98M,(Bhs, CH2)71@7 H3Yr:s, b’ﬁ@),)ﬁb(esngHz
DEffh .4 é&—? %}ﬁé %"\XECQ&% é (ﬁ%H;@,Sﬁto ¥ (A 351‘#@\‘3 "M16.5 (ArC),

12%P1|/6'Hd ekP0.8AR)- 10% net hanol : 90%

di chl oronmet hane as eluent and using silica 40-63p

N O WR AR BN FETCHRA ORI, - 25 Syt hesi s 4

9- D et hyl"- thioninru hIorlde(Dl\/ETC) Me Me
l\/b N NH2 NaZS FeC13 6H20 CI G Et, Et,,NS | / Nt
Toags0 cnﬁgotmd—lmtto&t flask vas added N, N-d;methyl m—ethylamlme (468 g,

31.Blrdvn &), @i fter! (180 BRE t'téﬁd' RItBRYE %Bl@% BErPe37%) an the olutlon was
AR BEEF e S s B
thep added,grogwiss e H]ﬁ @gllne(na andstaedgor %OOWIS@H )ocmjtwwerature
Iron (Feh fillihdd (5.2, ©4i rdeol) 20d B?dr@chlatiﬁ: D (9.5 v, :ﬂ%&ﬁer@%daéu and
theRRHABRURaS Srkd '?'oérﬂl?énﬁémtupéb?@r @%G.E%h'm%%' ﬁér%l(&)avgas filtered and
0 ow,to
the A SoustE Yo B g e birgaran sobfipe beromdergiienint ethyl
aceitate 3 ¢ B I’k hThe ¢atebindl ¢AGRCRIvae dTiBd bval magnesilin suphate,
filtevéts and desbentrade yield é’BroW?asonC @f%%(ﬂ V\H% oﬁ’&o%g i gn&t(1 00 cm®)
ano? agtbylteﬁl@rﬁéatc@@ﬁ ygmcg? orig éacf(eiég %éer I %Qﬁ mgully to give
the ifle eempelndd 7\A24, 7204 @s @rlighitap ﬁg% C\tméagBa)/da? UGB OHE 2894
(CHy 02859, (Cﬂ) 7T DR SG%QC—»WSI 508 dg adg ){019)01 CH), 1183 (CH)
o S e Gl R Sl S
7. 59‘5**11 f 2563 tg ée‘ﬁw uécp(ﬁ 99tis: EDCILS ﬁscmm@ esz) 48.9

(NCRBY, 122 ONArC0 224.6 QMC)2 8851 (A2), TBRINAFCRNK3.3YAKD), 4 4Mb éArC)
1326 (CM bH (250 MHz; 020) 6 62 (2H, s, ArH), 6.39

, 1.89 (6H, s,
%’g’ﬂé‘?‘”@’@y’% ‘ﬁﬁc”é”’d%m) Sc(62 9 M D20) 12.6
(CH3 ). 180(CH3) 46.2 (NCH2), 1036(ArC) 117.1

N, NEBirriSthy - ﬂri’»&thgil - Sﬁé?‘)ylenla@%rr%é%ﬂé %% Was

duss% 52 \a{ gé & u?) @gﬁ%ﬁ%ﬁ us ezléo odlum sulphide >60%
(0.71g, 5.5mmol) was then added portionwise to the pink solutlon To the suspensnon
was added an aqueous solution of iron (lIl) chioride (2.23 g, 8.2 mmol in 50 cm® of water)
and there was an immediate colour change to purple. The solution was then aerated for
1 hour before a second portion of iron (lll) chloride solution (2.23 g, 8.2 mmol in 50 cm?® of
water) was added. The solution was cooled to 5°C before filtering and washing the
precipitate with water. To the filtrate was added sodium chloride (50 g) and the solution
was stirred for 10 minutes, and the colour changed to red/purple as the product was
salted out. The suspension was filtered and the solid dissolved in dichloromethane

(100 cm®) and methanol (10 cm®) before drying over magnesium sulphate. Filtration and
concentration gave the title compound (0.15 g, 15%) as a green solid. Vimax (KBr)/em™:
3408 (CH), 2613 (CH), 1606 (C=N), 1399 (CH), 1316 (CH); By (250 MHz; D,0): 6.55 (2H,
s, ArH), 6.23 (2H, s, ArH), 2.92 (12H, s, NCH3), 2.56 (4H, q, 7.5, CH,), 0.99 (6H, t, 7.5,
CHy); (ESI), 340.4 (100%, [M - CIJ"). Optionally, flash column chromatography was
performed to remove iron chloride residues, with 10% methanol: 90% dichloromethane as
eluent and using silica 40-63u 60A.
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Synthesis 5 1,9-Di ethyl-ethyl-thioniniumchloride
(DEETC) Et Et \ Na2CO381 Etl, EtOH Et. / H2N Et Et
WEROORIH6BNO , HCl, H20 2 _ f \ NO Fe, HGE, HZELT/EH82007/001107
Et20 Eta Et~N Et 2 HO Et Et Et Na2S, FeCl3.6H20
H2O/ NCd G E~-N\ ~-S N'BgE Et 5
NN-Di et hyl -methylaniline To a 100 cnB round bottom
fl ask was added 3-ethylaniline (5.0 g, 41.3 mmol),
ethanol (7.5 cm, sodi %arbo ate (5.9 g, 55.7
mmol ). Ethyl iodide (17. 1.4 mol) was added
dropwi se. THeS-Rimethylesthvkshieniaimaiiarise (BMEISE for 12
hours before cooling to 10 om t enperature and adding
wat efge( 50cm) . The mi xture was extradted int dedi et hyl

ether (3yy 50 cm the extrarcts were dris
magresiim % ulNabmFecl, 6iijot er ed, _and 6 2d to a1
Etgi M pe title compound.(7.03EY,, 98 3

ON /Et
W&l 1OW oi | . bH (250 MHz; N 7 2®0L K dd’t"
%25 AHd), 6.60 (3H, m ArH), 343 (4H, q, &crlz)
69 (2H, q, 7.25 OH2), 1.32 (3H, t, 7.5, 1723

NNgﬁgyltfanfgthy%herﬁlfme(d&g@e Mngdcr(oﬁlﬁbﬁihc@ (1 ?}ﬂé‘\‘% Zf'(o%ﬁo wa%5
disselve®in r 3 hic sulphide
AR dsbod 4B phy @% i
(60} 360[du5 %&f Rty '?ﬂ/“|<" PH@? Sriip BAEli das an
aquefusys@iugen |5|Q!hée)lenﬁcﬁramzlwlatﬁsolpmnmnbeifmmwdlbwﬂkdeemblue
The attaat Wad\sthrtion + Ragtbasdradisetoey él ubt of%%ugoﬂig"'ﬁbﬁ (III) chloride

(20,284,575 bl H‘i)75acﬂ9ﬁ/¥§ L804Y, oSt gé% c(s)réged 3 5% 288 Reld at
that %mrtﬁr?far? 8f 1 dewi keforgifitering he filtgatg ha foeblummlgrlokmgoo 9)
addechand wakliittrediioofield e drodé pedactidsianslugrpiitpls $olidndhe crude solid

was hhﬁéoe&il édﬂfm&c%ﬁatc%@aér@mg r@t ‘FU g M C?]I-l‘i’(r)brol(/}: Bt I ysing silica
40- GEHéOAgg%N%‘?é' aga@aom(ot%%ﬁﬁaeg@sn/wmq %Qi'dbébaogv
(KBryow 't 297 1A OduR921 (Thiy, 28656Hi 1600 (@sNY, 14t 2 (@H), 4686 (1¥e); 5,
(250fMlH£ IB08: @6k W, %dAFI‘i) 6BY (ZHW, %!BH?@CBMMhCﬁéhC) ?89 (@H, s,
Arc%%é oBPEGLS X éak:/leoB O/ 06 i (8GR oHL € 53 (NCH),

103.6 (ArC), 117.1 (ArC), 132.3 (ArC), 133.9 (ArC), 1473(ArC) 151 9 (ArC); miz (ESI)
368.1 (100%, [M-CIJ").
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The conbi ned extracts were dried over magnesi um

sul phate, filtered, and concentrated WO 2007/110630
weQN/EBBAO7/ 001107 -27 to yield a brown oil. MEGBRWIS1107

oil was purified by columm chronat ography (el uent

being ethyl acetate usingggilica 40-63p 60A) giving

t he phenyl enediam ne as a brown oil (2.2 g, 41 %.

The oil was dissol ved igydh&adidgl ether (50 cnB) and

R L i A

(2.76 g, 41% 5 as a |ight br owftsol i d. 8H (250 MHz;
D20)7 7.50 (3H, m ArH), 3.59 (4H_q, 7.25 NCH2),
2. 2H, §a,C0, %, BEB), 1.20 t, 7.5, CH3), 1.03
(6 . 7.-25—EH3)—be (68 MR D20):  12.1 (CH3),

B 5 CH3), 25.5 (CH2), 56.31(NCH2), 123.9 (ArQ),
?126.0 (ArC), 127.9 (ArC), 183.1 (ArC), 139.4 (Ar @,
143.3 (ArC). 10 1, ®-Di ethyl Ethylthioninium chl orideNH2

N%Y&é\k%lew'-meth _pioenyl epedi @midng @ hydr ochjorvde
g, 7.5

>_nmol ) I ssol vVéd I'n” water” (75gen8 g
The sol ut |'onEla,(er!l to pH 1.6. The pink sol ufion Hol
then had sodiu) sul phide (>60% (1.35g, 10.4ngol) 2

added portion-wvise. To the suspension, added 15 an
aqueous solution of irongflll) chloride (/4.22 g, 15.6
mmol in 35 cnB of water) jwhege JALhere was| an inmediate
NeS| Bafl,. &hardhe t o purpl e & syl Ut
orie . Secq ROor i oplof _wtron (I1T1)
chloride (4.22 g, 15.% Sn 3 of
sol uti on was added. 'Iéle soluti on wasgicool
before filtering-and washing the precipitate with
water. The precipitate was al so washed with et hanol
and the ethanol 20 concentrated to give a sticky
N,N-Rligthylan-sdhaniingo t he aqueous filtrate was added sodi um
chloride (50 g) and the solution was stirred for 10

To aﬂqdb‘%nﬁ’srg\{}ﬂf b &M fibS e Autedhamganiliie(5.0 gd4 pBinpha), athanol
roauc Was ., S e

(7.5 6k SPOHTRETRES B §pereadf e N %F’%q o
addéd O0pwiwe) Thedinurwavihepteaiss)at A55G, fox 13 Aopcs eg&grcoo.mg 0
roorfl ?@ﬁ'&?ﬁm% std mggwatﬁ'r Kmﬁ% thmndié(gmel mrglmeg’r{a;crt@@‘ur\m tﬂlﬁthéll

! H AR rHAS SvePd by MR ndSiumhiphiatd, Eitereamadn
eth e exir _ _
G AL o T R
CDMGHZR0 (PHAGH, GAF250ATH), G0 )M, Ar-,78.43 (4, ab? RICHHRS (2H, a,
7.2iﬁ?@,](1% 3, g,?r.@,,clrgtﬁl).zsl B £, (E8H,); 3966220 MHOEDCs): 12.7 (CHs ),

| I7

o3 s ) e el AT PSR Aghy e ),
145metAn@) dK7.9 (B69b di chl or onet hane as el uent and usi ng

silica 40-63p 60A. 30 WO 2007/ 110630 PCT/ GB2007/ 001107

NGBV e Bt eEp eIl g o 1 e

To a 250 cm® round bottom flask was added N, N-diethyl-m-ethylaniline (5 g, 28.2 mmol),
water (50 cm®) and hydrochloric acid (9 cm®, 37%) and the solution was cooled to 5°C.
An agueous (20 cm®) solution of sodium nitrite (2.14 g, 31.0 mmol) was then added
dropwise to the anifine mixture and stirred for 1 hour at low temperature. lron (Fe) fillings
(4.72 g, 84.6 mmol) and hydrochloric acid (9 cm?®, 37%) were added and the mixture
stirred below 30°C for 2 hours. The suspension was filtered and the filtrate adjusted to
pH 7 with sodium bicarbonate solution before extraction into ethyl acetate (3 x 50 om®).
The combined extracts were dried over magnesium sulphate, filtered, and concentrated
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Et~-N Et,, N\ ( SI1 Et Et 0=S-OH / ~ Nom \ Eta \ |

\ ~"Et NOI (J) Et 0=SSOOE 11 O / N\ Eta; \
wW®2007i11063Et C 0 (0.5 ZnCl 2 ) Et Et A stirredPdi/&sBa0eg/001107

of N, N-di et hyl - p- phenyl enedi am ne (5.0 g, 30.4 nmol)

in H2O (100 cm) 5 and H2SG4 (conc., 98 % 1 cm was

treated with non- redu0| ng ZnCl 2 sol ution (ZnCI 2i  7.60

to yig} é@romﬂ 'Trr\elzﬁj I ﬂﬂ@@e&"’b Eolwghmatg nt being
ethyg? e’,g@t? |cix §9|v5]qet %‘ru]y nr} }a%uﬁ%qs a%ﬁ virbmf'(2 24,

41% nBhefoil waztmjssomg@sz@sthsmlmeré ami )mnd(lafdmoglonszacw avided
(2.56M°, B9 HAd MOlutﬂﬂﬂNﬁ&nbbhtFéﬂe@fo FvS Pk %empetmd (2.76 g, 41%)

o= IERFh LR S8 BB iy, 5127 S ) Ay 489y G QR
2 00 55, RN IR B DE0 () B25o0b g e .01

12.1(:(@&{5) 16(E (CHE),29)5 (@14;), B8cNCHand 268 (Ao@)K d 26 (AFC), 127.9 (ArC),

133¢ §ng €1 ng Na2Cr207. 2H20 solution. A
° ﬁ )Ig?een /Bkgmfo:? t'g')was observed. The tenperature

was rapidly raised to 75C, after which a slurry of
19@@¢/vwafzvﬂhlwnmwn(ehlamdeg 44.7 mmol in 5 cnB of H2O was
added. The tenperature was raised to 85C, and left to

NGy Sl ERBER it Bl LS, 7Rt gpeotved
watefi(%$ emé psithe selutien edjusiedio pihd SHbewiticidion than bag sodium
sulphide (36020) (1. 3840 €0l 4mhied) ddelad poridnwese. f T6 tHessuspamdiettwa®added

an a%gg}nths MIOH%? HH I]‘Ijn&g&fq%%bg rgr §5 B\ifiof H%sl%%f Wa?eﬂ} fthere
ther\?\/&?é@j’ 'mmd@fw Y @wan%t%p'?em? §g'a '%W% fhenza@rits@,fpr

1 hognBgforet a $@@Dd partibn of roh @) cHlaideo @ dhyi 5\8aromoehin 35 cm® of water)
solufiod WashH&sY. t‘Fﬁe BRRYEwhE 8QdIPloeP C S fritblifParf \Xﬁé'nmithe

orec S e £ PP e bt iyl AR e Shano
conqe@érateﬂutﬁ g'vsrsesiicby parple spid. Ve m@t@euwltrammdded sodium
chiofidlé {50ed)iapd the\asibigah wad dtirfaaiforel o tﬁ&uwﬁ)wherélﬂdthed:blo@ﬂchahged to

red/ rﬁéca‘éutﬁé]??’ ctf \ﬁés shifdg WLI? Tﬁgosﬁgg\%— émgf_lhl g 8%%%%
diss ﬁ?f; in dic%;%; 2 (Sq cm%qg? meff zy@l @H:m %pe@re @p@p over
mageegom(sighats. Hﬂt&ﬁ)‘lg and.cdBedrdtiotbwithal theﬁethat%)cﬂadl:f%(?.ﬁod@l-bave
the flle démpﬁn 0. @@g 3°7<,p£s SpapRl SlidF5,8080 b B,60 2H, s, ArH),
6. 48&%%3% qiz?s}g&& ggdsaegégfé %yzxeea(ﬂ F%‘% B2eAS, PX‘??QH 'ordt, CHa),
0.93 (6H, t, 7.5, CH3) m/z (ESI) 396.2 (100%, [M-CIJ*). Optionally, flash column
chromatography was performed to remove iron chloride residues, with 10% methanol:
90% dichloromethane as eluent and using silica 40-63u 60A.
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Chem stry, published by Interscience (London, UK), pp.
308-314. WD 2007/110630 PCT/ GB2007/001107 -29
w@Eywrhesss 7 Met hyl -t hioni nium | odi de (MI) POEEB2007/001107
C(r) M Me KI, HHON\ M, NSI / Nl Q M M
Met hyl -t hi oni ni um chl oride _(4.00 g, 6.25 nmol) was
di ssolved in water (50 cm and 5hpot assiumi i Zdl de
. , 9.4 nmmol) was a j stirring
é%eSiGpigta § ) Afledt ed and the solid
was recry ﬁ]’%’é’&fu?’r"tﬂlﬂr Slzlﬁcﬁb"%ﬁ?@PUQ'SGa'&(ﬁT@o yi el d
the ti nmpound (1.98 g, 77% as fin
needl 6H 250 MHz; DMSO: 7.88 (2H, b _
Etd, br s, _ArH), 3.37 (124 s, XA SISfOI‘
C16H18N3SI: C, 46.72; H, 4.41; N, 10. 2 S I
5. Found: C, 46.30; H, 4.21; N, 10Etl4; 8= 37‘%%

ArH),

Iy

30,

29.34. 10 Synthesis 8 Methyl -thi gqi niyum | odi d@

Hydr ogen | odi de M xed Sal t HI} NI\ M, \ Q5
/I IMel G Me M N Mt SEf i Me 10

H  Me—e—iethyt—tt oni nfrum [ odlile (0. SQ' 1.22

nmol ) was di ssolved in rret;hanoIO=E| & &nd 15 met hyl
iodide (1.90 g, 13.37 nmol) was ded while stirring.
The m xture was ated at reflux for 18 hours before

addi tional nethyl| i odi de AR g ) was added
and the m xture jwas on a| n ed to refl ux and
stTTTed—for—8*hoyr skt~ .w dci (9 nesrancl,)
tenperature, givijng a [sol [ d@ at was t red and

washed with nmethgnol b yield the tlEttI e gonpound
0 g, 46% as bronze green solid. 6H (250 MHz;

A Stémﬁsoylxtu'ie e, (VZQ’JIEchBO'Qhenl’IEﬂeSLaB]lneMﬂ-Q g, 3.4 thnfehHn HxO (100 cm®)
and A, BID, (nd4 'dg1Bti1 cn’) Wb reatd withAof-rMifoind PRSY) soldidr @ncl,
7.60 g, 55 mmol in 15 cm?® of H,O with Na,Cr,0;.2H,0, 100 mg) to produce a reddish
reaction mixture. Additions of Al(SO4)3.16H,0 solution (5.80 g, 9.2 mmol in 10 cm® of
H20), Na,S,0;.5H,0 solution (8.0 g, 32.2 mmol in 10 cm® H20) and one-third of a solution
of Na;Cr,07.2H,0 (8.7 g, 29.2 mmol in 15 cm® of H20) were followed by a rapid rise in
temperature to 40°C. A solution of N,N-diethylaniline (3.0 g, 20.1 mmol in conc. HCl,

4 cm®) was added, and followed by an addition of the remaining Na,Cr,07.2H,0 solution.
A dark green precipitate was observed. The temperature was rapidly raised to 75°C,
after which a slurry of activated MnO, (3.80 g, 44.7 mmol in 5 cm?® of H,0) was added.
The temperature was raised to 85°C, and left to stir at that temperature for 30 minutes. A
blue solution with precipitate was observed. The reaction mixture was cooled to 50°C
and H,SO, (conc., 11cm3) was slowly added. The reaction was further cooled to 20°C,
and vacuum filtered to recover the precipitate, which was then washed with brine
(saturated salt water). This black solid was re-dissolved in H.0 (250 cm?®) at 100°C, and
cooled, followed by vacuum filtration to remove insolubles. The filtrate was treated with
ZnCl; (4 g) and NaCl (23 g) and left in the refrigerator for 16 hours, after which the
resulting precipitate was recovered by vacuum filtration, washed with brine (30 cm?), and
dried in a vacuum oven for 3 hours, to give the title compound (5.7 g, 71 %) as a rusty red
powder. 8 (250 MHz, D,O): 1.20 (12H, br t, CHs), 3.50 (8H, br q, CHy), 6.80 (2H, s, ArH),
7.05 (2H, br d, ArH) and 7.30 (2H, br d, ArH). See, for example, Fierz-David and
Blangley, 1949, “F. Oxazine and Thiazine Dyes,” in: Fundamental Processes of Dye
Chemistry, published by Interscience (London, UK), pp. 308-314.
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(ArQ), 137.9 (ArQ), 134.9 (ArQ, 133.5 (ArQ, 119.1
(ArC), 118.8 (ArC), 106.9 (ArC, 106.6 (ArQ, 41.1
W@ bOFA3)0630M0 2007/ 110630 PCT/ GB2007/ 001107 - 30PCT/GB2007/001107
Synthesis 9 Ethyl-thioniniumiodide (ETI) NHZ / NH2
H2O, HCl, Na2S2@3.5H20, / Na@Cr207. 2H20 Et'- N ~ Et,,
NS Et Et O=SS-OH 0 Na2Cr207.2H20, N, aN
N, N-di et hyl ani | i ne, H2SQ8ydth&siEy Et 0=5-0 0 EtO | |
0 H2O HA, CuS t 1 O Bt Et A
stirred m xture g}f}\ﬂﬁMtémm{\ﬁﬁq Md | enedi am ne
(10.0 g, 61 - DI N in aqueous hydrochl oric acid (0.5
M 200 cnB)f a3y~ ad] gd to pH 2 with aqueous sodium
hydr pxitele _410% di apmarel spl@tion was cool ed to
5C b foreNthe dition ol aqueous” Na2S208. 5H20 (16. 65
g, 6 rmqj]eln 20 cnB H2 An| aqueous sol ution of
Na2Cr20r7. 2H20 (7.27 g, 24 | in 35 cnB of H2O was
added dropwi se to the nixture over a 15 m nute_period
gi ving a bl ack suspensilon. Th : was stli rred
at 5C for 16.t.®our (pH =. 8.0 A sollut i
of N, N-diethyraniTie ([8.%5 g7 (&)
and water (10 cm) was clool ed to 5before alddltlon to
the suspen3| on An aq ous"@ol ution of NaMg 2Q7. 2H20
H20) was then added3
Met@f' 6@%@'@"’( @'W@ (3109t911 |5e25dV'é‘P') a/azoilwpvﬁra@ i yyeler (RP &P VPRY
potagsiuh iotlide &t.E6 gr @dmiauly pas sidded wntﬁ'bﬂrrmg XAprecipitate formed, which

wasf'fiitéfeﬁeeﬁhd%e §6I1dfv@£s ecRRtiIRed F}Bln-b % é r (50 8fP) @ ué?& fhe title

conbuEl o, 748 b sr et LA 5 sl BUES 58 o o

ArH), - 4%4tle bus ArgiiSoTh(18H. 8, Gldi) d Ap3ggs EarlibiNBI: Gi 46.72) H 4.41;
N, 19122P8[EBO11, 30,85 Fouptt ¢, £6.80° 4. 22R, 10.72; §hessuspessi on
was added CuSO4 (1.52 g, 6.1 mml) and the mxture
heated to 90C where a deep blue solution formed.
After stirring at this t2H#8si8re for 1 hour the
Methyl-thioninium lodide Hydrogen lodide Mixed Salt (MTI.HI)

, N
Mel, MeOH /C[/ D\
> Me\ril Ng ril,Me 1> H
Me Me

Methyl-thioninium iodide (0.50 g, 1.22 mmol) was dissolved in methanol (20 cm®) and
methyl iodide (1.90 g, 13.37 mmol) was added while stirring. The mixture was heated at
reflux for 18 hours before additional methy! iodide (0.42 g, 6.69 mmol) was added and the
mixture was once again heated to reflux and stirred for 8 hours. The mixture was cooled
to room temperature, giving a solid that was filtered and washed with methanol to yield
the title compound (0.30 g, 46%) as bronze green solid. 8y (250 MHz; DMSO): 7.82 (2H,
d, J= 8.5, ArH), 7.42 (4H, s, ArH), 3.34 (12H, s, CHy). 8¢ (62.9 MHz; DMSO): 153.8
(ArC), 137.9 (ArC), 134.9 (ArC), 133.5 (ArC), 119.1 (ArC), 118.8 (ArC), 106.9 (ArC),
106.6 (ArC), 41.1 (NCH,).
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m xture was cooled to 25C and filtered. The solid was

washed with water (2 x 50 cn), 20 the filtrate was
w@ejoasiwso from pH 6. 33 to pH 2.00, T = 25C w tPCT/GB2007/001107

hydrochloric acid (5 M. The deep blue solution was

heated to 80C and pot assi umgpaodi de (14 g) was added

and upon cooling an orange purple precipitate was

deposited. Filtration gaggntﬁegygpl e powder (8.8 g, 31

%, which was recr ?FP I‘sgxtJ et hanol (400 cm
to givethetitle Ré brple needhlﬂgs. Mp
21VC, ' p=n r)/Hc(gn,_pC, N’§5§6 g,_q:H) 3484 (C 3028
(CH), (26D, 00 s 1539 (. @ -1,
1346 (SH) Sc 676%\447 CDC13): (, ,37
cHB)) 3.72 (8H 9, 7, NCH2), 7. 23 (2H, 4§, A@go
7.418(2H, s, ArH), 7.83 (2H d, 975 NH) I-f

MHz, CDCl 3):152.4, 138.8, 135, 118. 3, C’106 4,
46. 8 NegCr20,. 202007/ 110630 P 20 V 107 -31

Synt he$NgiietQlagitifeyH,SChi onktri i \s | odi de

M xed-Satt—{EF—HH)—N \ El) Et NHEtI, EtOH

NE~N\ S/ NEt | (r) HI E@Et Q‘I‘S Q@hyﬂt t hi oni ni um
iodide (2.00 g, 4.28 muol) was di seol ved in et hanol
(100 cm and ethyl iodi (27.35_ 9, 75 rmol

added whijee 8, b{,gong, The m xt u e refl ux
for 18 hours t hen ,cool d g0 u \e per g ureEtg V|,r@
apreC|p|tatethat was f Iter Shashred

ethanol to yield the title co oun (1.02 g, AO% as a
bronze solid. bH (250 790(2H br ,

A stifrémidtire of i I‘ﬁﬂl@ |-p- f‘iénﬁé"édné%ﬁg&

hydzog?‘glc Fcuﬁ%%ﬁm 12 wiki-gd on| L?e!olds sgélhm%ydromde
(10%kx 2 Thedinminezepltion VMS\COEted telﬂ°(Sbeﬂ§te the aOdigomief aqueous
Na,S,03.5H,0 (16.65 g, 67 mmol in 20 cm® H,0). An aqueous solution of
Na,Cr,07.2H,0 (7.27 g, 24 mmol in 35 cm® of H,0) was added dropwise to the mixture
over a 15 minute period giving a black suspension. The suspension was stirred at 5°C for
1 hour (pH = 8.07, T = 3.7°C). A solution of N,N-diethylaniline (8.25 g, 61 mmol), H,SO,
(6 g) and water (10 cm®) was cooled to 5°C before addition to the suspension. An
aqueous solution of Na,Cr,0,.2H,0 (19.09 g, 64 mmol in 50 cm® of H,0) was then added
dropwise to the mixture over a 20 minute period giving a thick dark green suspension.
The mixture was stirred at 5°C for 2 hours (pH = 6.75, T = 6°C) before filtering. The
green purple solid obtained was washed with water (2 x 50 cm®). The solid was slurried in
aqueous hydrochloric acid (300 cm®, pH 2) giving a suspension with a pH = 6.37 at 22°C.
To the suspension was added CuSQ, (1.52 g, 6.1 mmol) and the mixture heated to 90°C
where a deep blue solution formed. After stirring at this temperature for 1 hour the
mixture was cooled to 25°C and filtered. The solid was washed with water (2 x 50 cm?),
the filtrate was adjusted from pH 6.33 to pH 2.00, T = 25°C with hydrochloric acid (5 M).
The deep blue solution was heated to 80°C and potassium iodide (14 g) was added and
upon cooling an orange purple precipitate was deposited. Filtration gave a purple powder
(8.8 g, 31%), which was recrystallised from hot ethanol (400 cm®) to give the title
compound as fine purple needles. Mp 211°C; vmax (KBr)/em™: 3574 (CH), 3484 (CH),
3028 (CH), 2965 (CH), 1662 (C=C), 1539 (CH), 1474 (CH), 1346 (CH); d¢ (62.9 MHz,
CDCls): 1.33 (12H, t, 7, CHa), 3.72 (8H, g, 7, NCHy), 7.23 (2H, d, 9.75, ArH), 7.41 (2H, s,
ArH), 7.83 (2H, d, 9.75, ArH); 5, (62.9 MHz, CDCl;):152.4, 138.8, 135.7, 135.2, 118.3,
106.4, 46.8, 13.2.



Na2Cr207.2H20, / I NN\ N Ndiethylaniline, H2SOM
Et,, N\ S\ NE No- Et 0=SSO(r) EEO O HO HC,
w@ad4106BNC3 , \ Eta i S/ i Et NGB 0 Et ti PABGB2007/001107
stirred m xture of N, N-di et hyl - p- phenyl enedi am ne
(10.0 g, 61 nmmol) in aqueougshydrochloric acid (0.5 M
200 cm was adjusted to pH 2 with aqueous sodi um
hydroxi de (10% . The di am ne solution was cooled to
5C before the addition g ueo Na2S203. 5H20 (16. 65
g, 67 mol in 20 cnB H2 ' eous sol ution of
Na2Cr 2 O7EPwpihioniniyn ioglidedydipgnn lodide MixerkSalt (FHD)) was
added dropw se to the m xtuge 20 over a 15 mnute
susperisi on. The suspensi on was
007 1 063 PCT/ GB2007/ 001107
: » ). A solution of
i ne (8 gég g, 61 mol ), H2S4 (6 g) and
watler (f@ cnm) was cool 5C before addition to the
suspensi on. An aqueous sol uti on of Na2Cr207. 2H20
(19.09 g, 64 nmml in %0 cn8 A8 NQUES thenaded
dr opw seed,Edine m xtune ovem peri od giving
a t hi-ek—dark—greon suspdis i tyy-Bt sl (@ H
stirred at 5C for 2 hours pH— 5, T =16C) before
filtering. The green|purpEie solid obtain& was washed
with water (2 x 50 cm) . The solid was slurried in
EthyidbieoinisinhipdidedRI00rd, 6.28chmiol) 3@ dissBlverid &hanypl ¢100ycra’) and ethyl
iodigé! mew»g O175Whinbt) deé"édﬁe@ wﬁ?e 8rringt 2€he MiktbrlSvasUsRetate8ux for
16 Wik 6P EbSuiE ol RS bretale etV o ano
washed ithsthano tegyield thefitls qomn@én@\fh%gﬂﬂ%)lam@ gronzg golichedn

(25tDrMqu DeOWEO0c@6l, Beld tArHR A a@eH, ) At9r 245 (8Hneorsp NOH a3 (12H,
Ijed wth water (2 x 50 cm) , and the filtrate was
adj Usted from pH 6.33 to pH 2.00, T = 25C with
hydrochloric acid (5 M. The deep blue solution was
heated to 80C and had sd@inthesisitirate (50 g) added and

was al |l owed to coogtﬁypth;?o"h@,@%gwaye whiNye stirri ng
gently. The product was iltered as green nee

(6.80 2 6H-I-LO(BSONMSIzQ35Bl;m’;13) 1. 36
gﬁ% 15 (&HaquoJHZONCHZ) 7. 2sE H
N H, —s—ArH-—7-89—p2H,
6H(62. 9 |sz CDC13): 152.5, 138.8, 13537 1@&3@0H
11851 106 4, 46.6, 12.9. Synt hesis 12

met hyI t hi on| ni u 23 N MTC) gt Et \
aﬁe Na2Cr P 2H2 H2O, 50C, 1
N dlet Et

h our mlme HZSO Et \N s \N/

| |
,‘Et 0=8-0 G Et

H,0, HCI, CuS0,, NaNO, /Q I:L

A stirred mixture of N,N-diethyl-p-phenylenediamine (10.0 g, 61 mmol) in aqueous
hydrochloric acid (0.5 M, 200 cm®) was adjusted to pH 2 with aqueous sodium hyd[oxide
(10%). The diamine solution was cooled to 5°C before the addition of aqueous
Na;S203.5H,0 (16.65 g, 67 mmol in 20 cm® H,0). An aqueous solution of
Na,Cr,07.2H,0 (7.27 g, 24 mmol in 35 cm® of H,0) was added dropwise to the mixture
over a 15 minute period giving a black suspension. The suspension was stirred at 5°C for




10

15

20

Me,, NI / . M,N/ S I I I M M 0=5=0 OH Et Et

N, N-di net hyl - 3-ethyl aniline, H2SO4, N Na2Cr207. 2H20,
woR2®718630 2 hours Me, N Cs7t LN Me | | & M OeCSEHGBM®7/001107

"OG Et Et HCA, CuSO»4, H20, I\IaCI 90C, 1 hour NC O

Me, N S Nve M O Me 20 -

N, N- Di net hyl - 3- et hyl - p- phenyl enedi ani ne (5.15 g, 31. 4

1h ﬁ) #l-% bMED & UWWﬁ mé{b{ﬂém@ (@rzscg i rfbe). 1'53304

The res usted to

(6 sbewl piter iR e s SaP ok BPHAdelignts ik sprae A
aquédlis shutiag wé blasCra0r. 2@ (11009 g, N8N SAZM ’(@ Ha@) was thengadded

dro ;ﬂ?@r tro' etg e Mixtarovef a\Qggrﬁhhtce\_’I@ﬁ §% 1%@&1{5@@&@ stispnsion.
SL.

Thegtiidis BA° SUPORI e QBPdTo é“%?e B giterina; Jhe

greey purpleGolidrobtained y@sovashed withvatsr (2 w9 ctfdedhel ﬁQJE‘ wassgurried

ina é?)"us%y&r%cﬂlbﬂé'b@d RSB0 6F°, g i @h@evp%nguﬁ @A pHI= 6.37 at

'Npﬁq,rgﬁ\ﬁgﬁs%r? glgtﬁfpg?ﬁg Pﬁ%g.; é%% 61 1 ol)é‘ra%i mlxture heated to
90°@ whersin 8 dlebb biug rebiliion Sermeslu Ater stirfing @ta*hl@@ergp@rﬁz%e fqkd hour,
the Riixtivatviis)coard tb 126°C apd fikéreg $0¢ sélidavhsbvashel evthtveatsiG2 x

50 f5) ATIRE B lon PulslSa 6 Q%% B30, T2 P G fycroctloric
aclck:(ﬁe\ﬂ)ofTh@ade@p)blwa%ole drioHo %@@@1 had sogjup Hifigte (50 9)
addB& ah@Wag iaViowe o cbal to wee;mvaympmenstlrmg géisttiyr fThegrovst was

filte%%ia!% og%é}?ﬁ*ee?ﬂﬁ?é@ g0y, 2%7%) é?:%lerzfz IS) hebQisHUNE CH.), 3.72
(8Ha§t|37hé‘{§3 it he3 @éﬁ’té'r @8 5!")3 2% onﬁg;)egl@ %ﬁg 'r’?‘rﬁéoﬁ“(szg

MHz,rCRQle 652 5h13H. & 950t i185.8c1 8., 1196.4c A8 5, pAH92) . 10 CuSHA
(785 ng, 3.14 mmol) was added to the suspension and

the m xture heated to fQr hour. The resulting
deep blue m xture was fm—énd the solid washed

with water {8-Riethy-wejhyitprinium ehiaide (REMT&A] usted to
pH 2 wEt h hydrochloric acid (1 M. The sol utiorEtwas

heat edlt o 1§)C befier RaNe&sH( @ N¥rtD, 2Rdp,5 Mol ) NH,
adde e Sol ut HQ 50C, 1 hour
- Me
Me Me O=?=O
OH
Et Et
N,N-dimethyl-3-ethylaniline, H,SO,, N\
Na,Cr,0,.2H,0, H,0, 5°C, 2 hours
N S N
l I | ®
Me  O=$=0 e
JO)
B Et Et ]
N
HCI, CuSO,, H,0, NaCl, 90°C, 1 hour ~4
4 Tl Cl@
Me NS _Me
R
L Me Me ]

N,N-Dimethyl-3-ethyl-p-phenylenediamine (5.15 g, 31.4 mmol) was dissolved in aqueous
hydrochloric acid (0.5 M, 100 cm®). The resulting solution was adjusted to pH 2 with
aqueous sodium hydroxide (10%) and cooled to 5°C. An agueous solution of
Na,S;03.5H,0 (8.57 g, 34.6 mmol in 10 cm?® of water) was added drop-wise to the stirred
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20

25

was allowed to cool to roomtenperature where a

preci pitate was deposited. The solid 15 was coll ected
whygoo7itkdes@t i on to give the title conpound as aPdEGB2007/001107

green solid (1.89 g, 16%. bH (250 WMHz; D20): 6.65

(2H, s, ArH), 6.23 (2H, s,.8sH), 2.92 (12H, s, NCH3),

2.56 (4H, q, 7.5, CHZ) 099(6H, t, 7.5 CH3); vnmax

solutibBr hh Ca@ihéom &Q’d} Na 161 2(6-mol inl f98m® of water)

was e iRk oVbr  fpni it e TR s ves
CO”Q"—@@@TI@ Corel urndiNrRimeaigviahethylasiling 4.4 ps3 54 nmpedkyvas

" dissolvap ar egudos Syphivesacd B.6heWe5 amtof Water)inghies rasutihd solution

cookE)to e ‘B@f&r@gddutﬁb“r‘{ th ‘?l'i{?e% fn GLERRE CAn %8[]&63!% éo"fﬁtfoﬁ%?

NGl 2P0 (8 506 330 rHRBHN A6 SMOLHARD WEAROURHAra wiss over a
20 rmoinetpEriod nivig aparkgredresuspendian. ngfifringwaamaintdinsd at S1C for a

furti§ei @ our< BeidthB &slidwascolletRY b tﬂhia%h n‘l'Hérb&loF Wad ﬁaélﬁ;ﬁl\%th

0
IR ST SR O Sz (155 85 1H 2).
CuSQN785 &1ch I 1rmmph was g g toethg svspension ap t-mixtire heeted to
90°0 f&6i2QhourCiThe Cesuitthg Td2p biusatkBirdNwhs filtdred antte St wicBedGwith

watgI %4%%? Qﬁé kfn%@eg@%g g G@% glll 9&%&?@%0&{’0”3 Ei n(r1mM) The

(elg

ol wagheaiss taga o BHIPET NeCl A0 86.55mmPe) 1va§zid{4§§| The solution
wasmailewed b eob! tordo® tﬁmpeeaidedn/rmqelemlmtam was tépasiied.f Abesolid

was(éBQecgéd gy flltl‘éﬂormmjlvé fhel Bum a HQrk@'r‘SerP%hH'(@ RO g, 16%).

51 (REMIR Bl %B(%Fs% %%S 69%3 S D2 83125 SagPen g o8 @H. g

75,87 R 0. 8D (QH it GasiiBrYend’ 8408 (CH02613RICHHCIGIPHC=N), 1399

(CHp. 6 (Temmvis 1ES):840.4 voeyswi-Cr*1a het er ogeneous
soI ut| on containing N, N-di ethyl aniline (5.96 g 40
sul phuric acid (3.96 and water (6 d)
Th‘W@*W@d&P@”‘%@BP@Em@ veste, Syé‘ Stsl?eﬁbc’dédér&et%m?‘ﬁé‘ advantages
of thgs$ synthewis tdrapdced BUSYdimesisoB) aboveane: (p))hrghewrynelm (bpit canlibe
er@ﬁﬁéd@f‘ d}é&BF S8RERtratbAs % lt“r%omltable & UstlonAn inkigial

sca%nan({ {?gq top% nglrpégﬂxce ana Sois gheaper anﬂlmp} wheh pegormed

on an industrial scale,

Synthesis 13
Ethyl-thioninium nitrate (ETN)

NH
/©/NH2 H,0, HCI, Na,$,0,.5H,0, 2
NaZCr207 2H2 Et

. ]
| 0=S—O0H
Et I

Na,Cr,0,.2H,0,
N,N-diethylaniline, H,SO, S

u l
t O=p~ 0 Et

H,0, HCI, CuS0,.5H,0, NaNO,
. Et\ Et | No, ®
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10 suspension which forned was left stirring at 5C for
2 hours (pH = 7.23, Tenp. = 8.00. Sodiumdithionite

W@ 200481630 8. 44 nmol ) as an aqueous sol ution waBCEHABew@?7/001107
in one portion and the m xture was stirred for 15
mnutes to warmto roomtenperature (22C). The
resulting reaction mxture was then used in one or the

To P5dNRlondr N, Nféhétﬁ*llpoﬂlﬁerhglehé\l(ﬁ 6RY Y maid)\e@g-aqlBoddhy@ieshioric

acndgb%’:j\q ‘?%2’1 mg) é\ﬁl Cowf tt:c;%F%Was %@déé %é%g%)sz)gl qﬁtogﬁ\ﬂge (10.91 g,
44 ngnelrin datel of Q) iBenerpYrigRdSediumetichremaie 4§54 1a. 75 mmol in
10 rolL pHesy) Wa’ﬂhddmmnbp}w)se olbea dantinge eriocsand thevsteck solution was

stirréd erﬁ%axF ’\%%‘%g)aﬂg ‘f’%f}%g 4 PSR%‘? :Mé@n ”Q}éq{e%c}{gé e'on

solufigh gortah Sianiin Gos's JOmol Tyhic 2R (3 o g e
watext(6 BRirsL)tveaymepaned ecaotesitb 57 G.garidrihem addest todine stitring blapk

susbé’r‘fs%ﬁﬁ r?mran %Srtloﬁ()'ALgéc@ﬂ% séah | ldlwrdfﬁéie $t0ePg UBRehdl M40 mL of
|

e} ERGH Pl s Grobfiee &lst o, B siRlle perl BB Ine gk prse, o
suspensonyiels foamed wee l@‘mtlr@nméﬁhﬁdor 2hauis (R 817-4% Tempp= 8.0°C).
Sodliim) dithideitef (i1 |48 8t Avamob Gis Ginfagadousosdiition vsistdtided in one portion

and tﬁéféj %%ds&élﬂ‘gb Gorl B Mnuis t(mrvémzi‘flkﬁro g (ﬁial?éiurg 2323, The
8

t
resyiingyreaction mistugpwas then used 1 neardne piver sbhe feloWEIag, o

altermativesgent | e stirring. The green needl es which
resulted were filtered fromthe solution and sucked to

| 38 8
in o Yl %ﬁt}%ﬁ%ﬁfﬁ%ﬁ#@%@ﬂﬁf @5’ ”d”aéﬁ%% bt wigh borERywas
filterpd 7, washed witewater (2150 mi) Q@P@O'(‘@'? drypesg (360
mind{EE), 'KHEGZIa'ik gﬂeeﬁﬁso(ldﬁlus sﬁrred7|n w@t&)amdﬂﬁeﬂ&o (8I2 witte hydfochioric

amd'\%ﬁ% cg 98 .4, ?ﬁ%ﬁﬂd@{%@ adziga‘ &%’é uﬁ% @5 eatbd 890°C

and fgge@for 11§"5>u7 at tj:\gasteg\pe yge iesuﬂ@g n}lt ej@rn@at o ? gn |r|tﬁnse blue
solutiomt Heatirg was stappackarfdibe rédctiomtriddureofasBat (el fsotopin:
temﬁaﬁﬁlré h?h@ BluBtdoRiioR d/ds ViREEE tb renfdvSitboritidd 4rfd tRE s8lid washed

with i B s > TS 0 ey ekt B L0y, IBUGRE £ ey
mL)vind NeNQ=(33 @, 388 s1ineihviag addeddn geeporipie Therpelutim \Masjbeated to
80°C @hddfiod coabtoabdmedpératue@alth entleaniffirioe MPergréet Rediied which

reletgh (Aﬁerrggltegrgd FrﬁFHKS s%»ﬂﬁﬁl ﬁ%’( %f\éégt{ gg& |e ompound
7000, MBS e (<G ?m"%g?m 30@@%5 RS (CH),
1522(@?@) ng48g (EHI 1870 (@i8); b 2568V CGIDG,)ah3b (1eH, tt7(,) Cthpl3.72 (8H,
q, 7%(2"1 i 0P ( 2er tJ‘QQJeN'ILI)e 7%@'(2!‘!'QQ\rH)ThEBQ'(QgIUHtg:ﬁ;E\éH)' t%g'(GZ .OMHz,
cogiite® e ria Rre bR ARG TR o5 e 15ec

Virex (KBr)/cm 3564 40 (CH), 3463 (CH). 3048 (CH),
In an&k6r Alfdrhativé 5/98-7‘1(1?@17@): of B8§énd-pdf)); Ohddhd EdilitiontHdd(wWarfhed,

%%9% mén]o?)gv%s adRrZ éoéj f?’ctr;\,ﬁ_ﬁs(@gn rdated to 90°C and
stireatAhistemper /f@fztmw %ft?ﬂ}’(')'ﬁh thegsolytiondpady turnedgigep plye. The
bluetscution wirsHllowbé t¢ 6&bl dMdom tEEERturd Had Jiltertd 8o Bemdv@Snsblubles.

The ¥ El aé% ;u%ted t&?ﬁ fwtl‘?‘ﬁyo%crﬂ%icgacio‘;()squi@mg appfol) ikt INANO,
(33 g, 8 mmof)l V\?a% a{d%ed e stirring solution was heated to 80°C and left to cool
overnight with gentle stirring. The resulting green needles were filtered from solution and
sucked to dryness to give the title compound (1g, 5%). Mp 178°C; Vmax (KBr)lcm™ 3564
(CH), 3463 (CH), 3048 (CH), 2975 (CH), 1522 (C=C), 1489 (CH), 1370 (CH); &4 (250
MHz, CDCls) 1.36 (12H, t, 7, CH3), 3.72 (8H, g, 7 NCHy), 7.23 (2H, d, 9.5, ArH), 7.39 (2H,
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51n vitro assay for establishing B50 This is
described in detail in WD 96/ 30766. Briefly, a
wo e@giersso of tau corresponding to the core rep&€rGB2007/001107
domai n, which has been adsorbed to a solid phase
substrate, is able to 10 cagt.ure soluble full-length
tau and bind tau with high affinity. This association
s, ArHp7e8%B (264, alg.5,iArk); 36 noMHal oben) ¥52.6, 1H808 BB 185 .61 11B.1,
10@9%6@%%‘1 tau nol ecul es. The process is
sel f-propagating, and can be bl ocked sel ectively by
prot ot ype pharmaceutical agents. WMre specifically,
truncated tau Exaemlgjﬁle%cﬁﬂw-é%@@hqd@tldﬂdd@(ed in
car bonat e buffer (pH 15 9.6) was bound to the assay
h tau (T40) was added in the
In \g%uesgag? ; hlﬁi@ggqueous phase bi nding buffer
cont ai ned O 05% Tween-20 and 1% gel atine in

Thip bakpbadert ih ubiie W 86i30864. PBFeflY) a frRgWMBSE: dfdal wsespondmg to
the%SFeer%IE@Qt 15, l%%éeﬂaids%ﬁgg ?C?Q ?Iﬁfp%teh uE) J%qg able to

caniifs sohig i ta

Blerful gthrtét!@g& pi t?wf&s!gh@ffMas dhissseciation confers
stabpility mgaihstcbrotzalyfic digestivin of 2ite Jdyregatent Eotmaibculess. ofhe process is

sel@ﬁﬂﬁbﬁéﬂﬂg,rﬂ%aﬁ% B16cKeB RbREfvel aﬂﬁ/ ISréfbh}p%kal-fé'rrg lcjé’I)é ents

%is referred to as the B50 val ue
for establishing EC50 25 The process is descrl bed |n
Moregpecifiealiyi runqatagtiag 2reskiseea97-890; s njutedfin barbbhats tuffer (pH
9.6 @hd Sourl[d3d Be 836y BRfe,fand!full-RAGHRal AUW0§ WhE Gdded MARE aqueous

pha%@nﬁ'fngla ?%Q/L%rhh'agg #mdmigectv.ﬁélo%ﬁ?ﬁﬁed @B?% 'qu%en -20 ﬁl{ld 2 ffelatlne in
phogpng ?é’g el salingy @i 7790 Bokpd Bsiwasreteafeq H%ﬂ]@@hﬁb 4Q9that
recommsgmdﬁ-texgxmaé gaﬁopmrwndmpmacmmoasrplmatfmlblengmtthlu buttthat fails to

rec léethél‘sbﬁf \J88lHoindtruRbated 8% ragmedfd C-termnally at
§gﬂas 390, er eby Srorgum%g ||g% l'evel s of the 12 kD

PHF- cor e dOﬂHI n fragment. Production of the 12 kD
Ther mgﬁ@rﬁhoe@ﬁcwpwmwram inhihitibe tateiaeriiting bpbdfers eferred
to asalte BQraAlgati on i nhi bitors. I ndeed the quantitation of
inhibitory activity of conmpounds with respect to
[ eneration of the 12 kD fragnent within

oteol ytic
Celpéqspgaégqyfgégg@gl@ﬁmgép@m rely in terms of the sane

paraneters which describe inhibition 35 of tau-tau

The@rﬁéﬂs@@s bléthbédi 9\ ma_rréeﬂetélﬁn Vi 8285854, Iﬂfesgé eﬁ!}%ﬁfa@t cells

t 13
TREDEAS AeB ol T S SIS ot inclafois samstaanstjow
congiifptdigdevealnel the Ehacord tatafragment &1 2k fragibient).tWheri T4bexpression
is indatel #nindprgoke ag@‘éggﬂdnbdépehgéhé gﬁhtagitorﬁ v?@ﬁng {hierel | Nilgermlnally at
Ss

~ (AR ah? CEmBIR f576 o0l Mo RS | Bloh@hiegs BFlseitz ko

Hieore degaiiragnrenitsPioglugtioneaf thed12 kD Fegmpat @03 hlatked.in wGose-
depéﬂd}aﬁ’c mﬁ%ﬁﬁﬁla@?é@@ﬁérﬁ)mﬁbﬂ&s indGed il dtiahiitatioh 6@hhibitory
actnhw oﬁrgb%rvﬁ&erlégg&% 'tglgl%%(eo lgénergf%n éftt%ﬁCi%ﬁgﬂeaément within .

s¥assesse
cellsb g%%cg eq,enptijely in terms of the same parameters which describe inhibition

of tau-tau binding in vitro. That is, the extent of proteolytic generation of the 12 kD
fragment within cells is determined entirely by the extent to tau-tau binding through the
repeat domain. The availability of the relevant proteases within the cell is non-limiting.

Results are expressed as the concentration at which there is a 50% inhibition of
generation of the 12 kD fragment. This is referred to as the EC50 value.
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to assess EC50. Toxicity was neasured by cell nunbers

after 24 hrs exposure to the 5 conpound using a
wo awrat@3dehydr ogenase assay kit TOX-7(Si gma PCT/GB2007/001107

Bi osci ences) according to the manufacturer's

instructions after |ysis of 35 emaining cells.

Alternatively a kit from Pronmega UK (C,ytoTox 96) was

ai ufacturer's

oSt ocAB S DI EHLRRUR IR B ok (el ) s

calculated as follows: RxI = LD50 / EC50. 10 Conpound
ToxBBy of thi)coEEsuNdspigscliimsbhereiMwadssessrd irpthe aell basdad asppy used
to aSac2? HCHD. %xkﬁ@)va@%é&sun%d%};(c%%u?ﬂ@rs ML R dxplostreo the
compply® iy o sl softoBepisg Ssdprea- 7l Bidhcines dogording
to the manufagiyreg's dsirgeions. a@@ow@ Pésen:aalrsns celisgAtterpatively kit frem

Proer’Eé' OKACHtdToR 98) w33 ubed)@ddain@cOsiding @) the datufactBref’d jnstructions.
048 D DEETC 3.7 0.5 (3) 0.0006 0.0003 (3) 1.6 t

Theéberﬁ eu;t Cdr% %(@Bma%é%mﬁfa?%g@s gllg)%s( %ﬁ '6[250 EF ( 6) -

0.70 120 168 1 ETI >500 0.06 - - J ETI. 83---L

oS {2 ) S OECR 7 2 ko |
com%md foréﬁsﬁm (é) net FPS P%P QFr(@g[_me 5 q'Li 5.0 (38) 110
pr OMMTGXI 5 G4 £0 @man 6@41301D%(22bocy By7 tHer @y, | 67
A|WNETESIGT ThE 0P @EA0) S| SBIPE G607 (53)n (NS @LUDNBY P 480
B MM TC £y 2624 5867 MIRDO TG O8PRE (3 [ 3AF0RA#) of 2173
Clus®OMETG nfet Mol 6f3 (3) ealt 8904 &r0.Q110Bhy | |axids? HR.2a4) 1,048
D TWQV C?ﬁ?ﬁ?@@)' n @dﬁé&%ooa\/{e?r el *ﬂGtih@4 4(13) | 2,667
FlEToE devrd, Bodres meETe Aot ¢ RS AP S DR, 670
G(ETI .Ml MIN, an@8ETN. 3. A co®pBund for| use i180a 168
H [METPO0HPT [T eat menpt or |pr ophylpag S of 4 di seggg of thAU168
l pi”"* n.lll au ICU%. .rll &pati A? “V'Viﬂrei’ I1I LJIAIC CG‘I'AIRpGU Iu -
ected fro 15/ fol | oW g conpgunds: FETC
J DEI\E'-G HIDVETC, DE8STC, MIz, ETZ, -MIl, MII{.H, ETI, -
L ETILE'HAN MK, alﬂ@bcf(’éw 4. Aggrmqudeor URE0 1D. 5L (2) 325
LILA =28 |IUTU_F |tafllcll[ UI IJ'I Upllyl AAT S Ul F LZTICTT 111 i)

di sease (AD), Pick's disease, Progressive Supranucl ear
Pal sy (PSP),
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20 fronto-tenporal denentia (FTD), parkinsonismlinked
to chronosone 17 (FTDP-17),
wale@rnhieho t i on- dement i a- par ki nsoni sm anyot r ophpCT/GBRI0EX01107
(DDPAC), pallido-ponto-nigral degeneration (PPND),
Quam ALS syndrome, pal |idoggigro-1uysi an degeneration
(PNLD), or cortico-basal degeneration (CBD) in a
patient, wherein the conp@yngss sel ected fromthe
foll owi ng conmpounds: ETC, 25 DEMIC, DVETC, DEETC, MIZ,
ETZ, MIl, MII.H, ETI, ETI.H, MN, and ETN. 5. A
1. conﬁ&GW@OFQﬂ forgee inp methed ivbtieattent elxurapmtiaxis of the human or

pr ogiybBiody byfthédapy) avHersin the éﬂnmﬁﬁa id SR ctédfrBmRAS FdhBling

et Sl S e

ag@EE&ﬁ H, MIN, and ETN. 6. A conpound
accordl ng to any one of claims 1 to 5, wherein the

2. COVW@@I&SOU@ foFde in?a'?_’mez,thoé‘o’f:ﬁ’ém ﬂporgﬁswdfﬁéa?@oftao@%y

o “oePaionat Aelart drral) e Corie i Aés selbeted g the fosiia
wh eFosIRPUNHe Bl BERMEC @MEmEEDEET@OMM BUD,MTILOEBGI, ETI,

PCTETHBADNTADGAd BTN. - 38 9. A conpound according.to any
one of claims 1 to 5, wherein the conpound is DEETC

A conmpound according to any one of clains 1 to 5,
3. whid EOTIOPHE! LU0 RAMPEOd 5 KAEEeRtor pRoRDAARTc disshse of fau
ac quotgimapgregadioy irom patidnt, oltarsis the &m,&)un\aﬁ@é@eﬁea Rem the

CO BRI b&nptﬁ;ﬁés Efc, h@‘f%ﬁzowaﬁ“%m HI,
ool EfiL i ae@ﬁﬁ‘a'ﬁ%e{g' By §n2°g? Cuiaim 1o s,

wherein the conpound is MIlI.H . 15 14. A conpound
4, acoﬂoccﬁihp\@.:rkiﬁoraurssé ;ﬁa%aﬁo@bﬂrémméntt&pﬁo hgia%rsedfw%ﬁners

r@%‘éﬁ%é)\l?) Pléiigdl%ﬁ% g, ﬁo&g%g%lg %ﬁge?r ﬁ]g%b&é:ﬂy one

16 froR %t?fﬁ?&[ﬁ%&’%@&% EFT@ wklawl%nénkﬁd tolchransosoment 7,

wheF EDR- 17hadisiohipitierndernentiaMiadxinsonism-amyotrophy complex (DDPAC),
pallido-ponto-nigral degeneration (PPND), Guam-ALS syndrome,
pallido-nigro-luysian degeneration (PNLD), or cortico-basal degeneration (CBD) in
a patient, wherein the compound is selected from the following compounds: ETC,
DEMTC, DMETC, DEETC, MTZ, ETZ, MTI, MTIL.HI, ETI, ETI.HI, MTN, and ETN.

5. A compound for use in a method of treatment or prophylaxis of Alzheimer’s
disease (AD) in a patient, wherein the compound is selected from the following
compounds: ETC, DEMTC, DMETC, DEETC, MTZ, ETZ, MTI, MTLHI, ETI,
ETLHI, MTN, and ETN.

6. A compound according to any one of claims 1 to 5, wherein the compound is
ETC.

7. A compound according to any one of claims 1 to 5, wherein the compound is
DEMTC.

8. -Acompound according to any one of claims 1 to 5, wherein the compound is
DMETC.
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25 17. A conmpound according to any one of clainms 1 to
5, wherein the conpound is ETN 18. A conpound

wa@ewaondiesgy to any one of clains | to 5, whereiPCT/B82007/001107

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

conpound is ETC. 30 19. A conpound according to any
one of clains | to 18, whergin the conpound is
provided in the formof a dosage unit conprising the

CORPRH bne bf M3 - i
oheg S R e o S, {P TR R pfbound i
ex .é;’?'iﬁt. 35 20. A compound according to any one of
clains | to 19, wherein the treatnent or prophylaxis
C O AEOnSRRING AL AYdRgIta bhP Bndéf dIAIMsCIOBB WAL Rl DhipBub@is
thﬁ,l z.')| | ow ng dosage regi nme: about 50 or about 75 ny,
3 or 4 times daily. 21. A conmpound according to any
one of clainms I to 19, wherein the treatnment or 40

pr épdoyhEound acoordingde anydme of ddimatii tors, ahetdirethe@oppoond is
acggtzding to the following dosage regine: about 100
or about 125 ng, 2 tinmes daily. WO 2007/ 110630

PCT/ GB2007/ 001107 -39 22. A conpound accordi ng to any
oné esimpsluad mecarding te any oireefailaimsHeots; waereimthemompound is
prephyl axi s conprises oral admnistration of the
conpound. 5 23. A conpound according to any one of
claims 1 to 22, wherein the treatnment or prophylaxis,
f uAtIPBIPRIBFFEFAEingtte ary rmef alaimg 1do Snwheielsthecagwound is
i nMMiHior. 24. A conpound according to any one of
claims 1 to 22, wherein the treatment or prophylaxis
further conprises treatnent, wi.th Donepezi | L
(AN OBRCHN 2rgTaBaD R F OfFRINELdP G Rpreyihe compound i
GaEdht ami ne (Reminyl TM. 25. A conpound according to
any one of clainms 1 to 22, wherein the treatnent or

prap Xi.g f I i dreatnent with an NVDA, .
P BRI aLliPlo SRR ATab TS bt e FPmiovy =
anﬁTgHé of clains | to 22, wherein the treatnent or
prophyl axis further conprises treatnent with Memanti ne
( Eli : d LI ;
o, RN ATEARSH gy e oI QU B waR! e SambOurte
pr | axis further conprises treatnment with a
muscarini c receptor agonist. 20 28. A conpound

ac AQofHpdEnd Aceshiing Aea®f orfd aFiclEimd 146 524herdMth8icBmbbénd is
trEQNrrent or prophylaxis further conprises treatnent
wi Th 'an inhibitor of anyloid precursor protein
processing to beta-anyloid. 25 *** 29. Use of a

C OAToupdUhd atdurding uamcong of ofima 11e 8] wheremt thé @bmpsend i8
a ggghod of treatnent or prophylaxis of a tauopathy
condition in a patient, wherein the

A compound according to any one of claims 1 to 18, wherein the compound is
provided in the form of a dosage unit comprising the compound in an amount of
from 20 to 300 mg and a pharmaceutically acceptable carrier, diluent, or excipient.

A compound according to any one of claims 1 to 19, wherein the treatment or
prophylaxis comprises administration of the compound according to the following
dosage regime: about 50 or about 75 mg, 3 or 4 times daily.

A compound according to any one of claims 1 to 19, wherein the treatment or
prophylaxis comprises administration of the compound according to the following
dosage regime: about 100 or about 125 mg, 2 times daily.
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conpound is selected fromthe foll ow ng conpounds:

ETC, DEMIC, DMETC, 30 DEETC, Mrz, ETZ, Mrl, Mrl.H,
wEZio7/1B6B0 H, MIN, and ETN. 30. Use of a conpoR@mGiBr007/001107
t he manufacture of a nedi canment for use in a nethod of
treatnment or prophylaxis Of\ﬁﬁ di sease of tau protein

aggregation in a patient, erein the conmpound is
selected fromthe follow ng conpounds: ETC, DEMIC, 35
DVETC, DEETC, Mrz, ETZ, Mrl, Mrl.H, ETI, ETI.H

22.andA EFNpoG1d adgoeding toeartymmpmﬁ akdims 1 tha1, wﬂ?ﬁﬁﬂaé*ﬂw@a%ﬁn@\or
medh&pRRtis EONpHRS dral ARInFRSHAENof thel dopftouaat or
prophylaxi s of AI zhei mer' s di sease (AD), Pick's
di sease, Progressive Supranuclear Pals g_ %

231 1 oA COTPEHI RO EANVONCrOT BIRIMD Atk EA TSRS freaimenber
t 0 plaphyiegs fethkr cdripiides irghtment with a cholinesterase inhibitor.
di si nhi biti on-denenti a- par ki nsoni sm anyot rophy

24, PRSPPI ARES BRI SR RS RINBET EBo0TPOOTLBFAmEbor

sy npiophyaxis lrthied compriges-tieatraent with ddpnepezit (Aoinept PRI Bjvastigmine
or  A8kidneoy; Bﬁ@é'antéﬁﬁ@@q%mdyp“) (CBD) in a patient,
wherein thée compound is selected fromthe foI I ovm ng
conmpounds: ETC, DEMIC, DMETC, DEETC, Mrz

25MTLAIcomprwnd agoareing tavimy, ongref ofaims 150 38, Wfﬂ?sfé'“éhe Heatme”t or
conpphdakis fiitier campfisstiteaemadtt withraedilld BAeRtedtor annagpnnsm
a nmet hod of treat ment or prophyl axi s of AI zhei nmer'

d| sease (AD) in atl ent,

265 01 BEORPLRUAPERDTD I POUPTIRP G DL, WG 35?/?’83%6“* or
DVEp@phyBEE Ti@theVEampEsEs, trefaffnent Mith. Migmargtine, (EEIKE“HlNamendaTM)
MIN, and ETN. 10 33. Use according to any one of

I 29 i h
;C?@\rrrc%nwgufmg ot dlgﬂz %:'P)p %rf ﬁc?a?rggqqg‘ié'\ﬁh%ﬁ the%‘éath@?or
compraphiflakis fw@mpu@%@atm@ “a@c%ma???gmw eGRRIOTRAONISE-
claims 29 to 32, wherein the conpound is DMETC. 36.

BﬁeAac% Oglhg %c&&%@g_yro 2R lg f‘SS 85 1492 @heréin thE @e8intnt or

ccor to a 4 9he

of erogh M@X@éwm?fg?mpmt@aﬁm?'ﬁéﬂ% @ht&gﬁ ipld piggursor
38. pldtein poaessingtp betasmylaxhe of cI ains 29 to 32,
wherein the conmpound is ETZ. 39. Use according to any
one of clains 29 to 32, wherein the conpound is M.
25 40. Use according to any one of clainms 29 to 32,
wherein the conpound is MILH . 41. Use according to

29any UzBef afcofipauindin2fe tandctundief a‘:"rrledtclameobﬁmpusmm a method of

\E; Ie }trg?%’ﬁ gﬁ groﬁ‘pg%{.g of'g f%@ﬁ_ﬁﬁy C%I(ﬁ'f in tl@ﬁt whekdh B

to SATPEHR i§selecigd 3@@%@ gllowing QR @guﬁ@‘ETC-
is MERTC, MTZ, ETZ, MTI, MTLHI, ETI ETLHI, MTN, and ETN

30. Use of a compound in the manufacture of a medicament for use in a method of
treatment or prophylaxis of a disease of tau protein aggregation in a patient,
wherein the compound is selected from the following compounds: ETC, DEMTC,
DMETC, DEETC, MTZ, ETZ, MTI, MTLHI, ETI, ETLHI, MTN, and ETN.

31.  Use of a compound in the manufacture of a medicament for use in a method of
treatment or prophylaxis of Alzheimer's disease (AD), Pick’s disease, Progressive
Supranuclear Palsy (PSP), fronto-temporal dementia (FTD), parkinsonism linked
to chromosome 17 (FTDP-17), disinhibition-dementia-parkinsonism-amyotrophy
complex (DDPAC), pallido-ponto-nigral degeneration (PPND), Guam-ALS
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44. Use according to any one of clains 29 to 32,

wherein the conpound is ETN. 35 45. Use according to
wapg7ones3of clainms 29 to 32, wherein the conmpoR@GiB2007/001107

ETC. 46. Use according to any one of clainms 29 to 45,

wherei n the nedicanment is 0dosage unit conprising

the conpound in an amunt o? from20 to 300 ng and a

h ticall t ah|

E Sy eme: PaBHarioBorad dadesertte) (BobE) 0 80 sl

47 degsreratioo(GBMNGn adatient, whererthe campaurebis sglegigd from the
Vm%lfb‘vd‘hgj &ﬁnﬁd@ﬂ&f@m‘. DEMPCOPMETEX DEETCY MYZ, 8%, MTI, MT1HI,

13 éﬁ corrpound according to the
foI W tﬁdosage reglms about 50 or about 75 ng, 3
or 4 times daily. 5 48. Use according to any one of

32. ¢l aigeBof2cdntpotiid imtherreanufadige tof e atedinament fquue fryé aetted of
Cogré;aorﬁ i %md'l’\%%&fs%tf v\%emer*sfb%e@eggs?nﬁ aap“e@eﬁtdwnsretrpthe

o CoMPOLRLS St Hory the Bloiog SRR BRI, phe
c| DEETQIMTE, HEZ, MiRleMdi.Hi, ETd BT &t MENt ar@ﬂ(E Nophyl axi s

10 conprises oral adm nistration of the conpound. 50.
Use,accor &l fre.
33., hg" cloﬂtgr%gto a%y% fps qg Qﬁgg %§ o]?éu%@ﬁapelﬁ &e%mga%ﬁ&
treat ment wth a choI i nesterase inhibitor. 15 51. Use
34, ac Ogsetadegrding pynyame dtlatha2ro N whersi®thevdoermeiund {SHREMTC.
treat ment or _prophylaxis further conprises treatnent

wi th Done (AriceptT | vast i, gm.n (Exeo
35.or e STORHGH THSHer] oS 288 o UERE flsehpepd i pueTe.
one of clainms 29 to 49, wherein the treatnment or
36. Pr QP& Acsding B0aryWrlehs lafReTRY tSES whiefsih R domouhd & DEETC.
NMDA receptor antagonist. 53. Use accor di ng to any one
of clains 29 to 49, wherein_the treatnent or
37.pr dysR/acoRrding faAnyHe & SRS 3210 32 sherimihegompound is MTZ.
Memanti ne (Ebi xaT"', NamendaTM 25 54. Use according
8.1 0 34y a(%%r‘d Hé tocérﬁr dmR oA Qs 9910 38 &R EH@COH&@EB% ETZ.
or prophyl ax urt her corrprlses treatnment wt
muscari ni ¢ receptor agonist. 55. Use according to an¥
39. oneUsf aegoading toomnytane4d claithe: 22132, nderair Heneampbagnd is MTI.
prophyl axis further conprises treatnent with an
ibitor (o] r I
0+ o 1ot 4% REAN R R 28to,7% P Blohy i RERRERS 1 WTLHL
| nhi biting the aggregation of tau protein conprising
41.35 Usndakdingtd argy agpfeihe29to 32, athersin e donspotiadiiEokifid
sel ected fromthe follow ng conpounds: ETC, DEMIC,
42, VNS APORING (oY R AEIATES 29 (9 9 Hisrin e rpounts ETLHL

aggregation of a tau protein in the brain of a mammal,

43,40 Vo S&ordIy RO e dfTlaRRs 26 LA B dhekdiR te stinfRana iOHTN.
tau pr oteln aggr egat [ on,

44, Use according to any one of claims 29 to 32, wherein the compound is ETN.
45,  Use according to any one of claims 29 to 32, wherein the compound is ETC.
46. Use according to any one of claims 29 to 45, wherein the medicamentis a

dosage unit comprising the compound in an amount of from 20 to 300 mg and a
pharmaceutically acceptable carrier, diluent, or excipient.
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conprising the step of adm nistering to said manmal a
prophylactically or WO 2007/110630 PCT/ GB2007/ 001107

wo 4 7ties@peut i cal |y ef fective anmount of a conpouG®2007/001107
sel ected fromthe foll ow ng conpounds ETC, DEMIC,
DMETC, DEETC, Mrz, ETZ, MrI Ly .H, ETI, ETLH, MIN,
and ETN. 5 58 A net hod of ?ﬂ’n b|t| ng productl on of

47. ﬁ,éﬁﬂlaﬁcH at ez) Iegnf Elgﬁ?ﬁb%?a é?t4e6? If Iqare{' ngﬁ egtment or Proghylaxis
pr SPmprises a@ralmsyrab@n oftthe r:@memndc%qcpsﬂm‘tpém follawingsienzge
of ragiaRMELCUtGOSElaBolterd rhy, Bt htméodaipwi ng  conpounds:
ETC, DEMIC, DMETC, DEETC, MrZ, ETZ, M, MILH , ETI,
ETI.H , MIN, and ETN. 10 59 t hod o

-.-g_

48, JiRACERIN AV ORpERINF 2RI MORISITng HSRNERCr prophylaxis

c onmipsisegaduinistiagore ot thg compsuriciagsatdigio the fdapingrigsage
Selrg%h%d af)élﬁni‘obhﬁafa@ut' 129 Igﬁg? ztmpds ETC, DEMIC,
DEETC, MrZ, ETI, ETI.H,

MIN, and ETN. 15 60 A met hod of treat ment or

49. pr dyEAcsRItingio 20y ANk siaines 29 A% weaimthedrpatmentias Rrapkylaxis
a  Jaipriess ordEMhinistagomonthacehpouy to said patient a
conpound sel ect ed fromthe foI | owi ng conpounds: ETC,
DEMIC, DMETC, DEETC, MIZ, Mr |

50. £11U3q acoofelyd taranyeens of G2 fo Aot bine ioaypE ey pepPhyiaxi
pr dphtydracontprieés Beathmentwith 8 chivlimestsaaseAm)ibitdPi ck' s
di sease, Progressi ve Supranucl ear Pal sy (PSP),

t o i arOEs R VPR e %‘féq% 049, R0 B Bropnytaxis
parmrth@rmmmsawg@tmhwt apersxil (Aigept’y'), Rivastigmine (Exelon™),

pal drickamamire- (Rghiali™degeneration 25 (PPND), Guam ALS
syndrorre pal I i do-ni gro-| uysi an degenerati on (PNLD),

cortico-basal degeneration (CB i,n. a patient, .
52. con%?q GoREIngiR FYLRNera S22 ig %9 VE%{?‘%HP tgeaéraﬁcbt(ﬂg%ophylax:s
sel fadhadohrpoises treathmeint with ag NMﬂﬁocamad’@r aEﬁ@pniﬂEMTC

DI\/ETC DEETC, MrzZ, ETZ, M, .H, ETI, ETI. MI'N,
TN o6 B E 02} ﬁ?eié g it} hﬂe"%ﬁp o hophviai
adnﬁmh@t@mnﬁges treataieat with Memanting hoNameerda™H from

the followi ng conpounds: ETC, DEMIC, DVMETC, DEETC,

54. LVII @S%&ordm—%to é\@l d@fof cl':a%s 29 {ZDTJLQ '\_A“hteF]M Be tﬂ%\%ngﬂ—t'\ér p?orbhylams
or RBRiRSSIISES TEalment it GHYSGRATIR(FosPLor Sgonist

55.  Use according to any one of claims 29 to 49, wherein the treatment or prophylaxis
further comprises treatment with an inhibitor of amyloid precursor protein
processing to beta-amyloid.

L

56. A method of reversing or inhibiting the aggregation of tau protein comprising
contacting the aggregate or protein with a compound selected from the following
compounds: ETC, DEMTC, DMETC, DEETC, MTZ, ETZ MTI, MTLHI, ETH,
ETI.HI, MTN, and ETN.

57. A method of regulating the aggregation of a tau protein in the brain of a mammai,
which aggregation is associated with a disease of tau protein aggregation,
comprising the step of administering to said mammal a prophylactically or
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wherein the conpound is selected fromthe follow ng
conmpounds: ETC, DEMIC, DMETC, DEETC, Mrz, ETZ, Mrl,

wWOMI07AN063ETI , ETI. H, MIN, and ETN, and 40 wheP€i/GBR¢93/001107

58.

59.

60.

61.

62.

63.

compound i ncorporates, is conjugated to, is chel ated
with, or is otherw se assp%é'lgt ed with, one or nore
det ectabl e | abel s. WD 2007/ 110630 PCT/ GB2007/001107

f

d| i@q{agﬂﬁgl&l?ef&e%g %g@?ﬁ@%f 5%0%??%@%%@38& o tﬁ% fo‘?[\owmg
di £gmOSHRIH ETE: RIS, PME % Tor¥Téi Bbh T\'yMJf HI, ETI,
pataTe M, MVKead BTNhe conpound is sel ect ed fromthe
fol |l owi ng conpounds: ETC, DEMTC DI\/ETC 5 DEETC, Mrz,

ETZ, MII MILHI ETI ETI
whéY BENogE InRRiinsRIAdugTine ot ef8P fesée% lfﬁra 35&1@ gf 2 grammal,
i s compriging dhastep of edministesing &e eaid mamslmzbrapbﬂawcaﬂv or
on 6%he% &ch@llﬁ@ﬁ&%é‘?h@uht@ 8lcempdlndSelededRbMmaHe dllowing

I abel | n r e
cofff ﬁ% e LU Che e i
agdreghtMaNt and Bt ein with a compound selected from
the foll owi ng compounds: ETC, DEMIC, DMETC, DEETC,

MT%( meﬁ\-%’of ME Ly ¥t br H‘fghfg)hs ofd tau athWNndlt?dein %T lent

ein the c ncor por at a
L ComT BB SRS S PebepL R EoAPaind st g fiowing
oneooponnde EIE, AENDT OVEDHE) BEESG, MAZneTAJNTIoMTLHL, ET,

deteeg i nAiThadn@EPei n or aggregated tau protein
conprising the steps of: 20 contacting the tau

protein or aggregated tau protein with a conpound
s elAemetpdiaf dieatrhent o Prophyias ebapisaaresof t@rp,fotewmegatlon ina

'E\Gent%ﬁilfﬁsmlyl@mmlﬁﬁﬁmg tdldaid pafieht a cerhpourididdtéctedvfdin the

I
NG, klhh é@ﬁé&hﬂs Eﬁcfggﬂgénﬂmhwwﬁg’@(‘;t E‘Tz‘z MTI, MTLHI,

Qé)uga
as i &tldd, MTt'\h and &N or nore detectabl e Iabel s and
25 detecting the presence and/ or anmount of said

C 0 W%ﬂ%d@@r‘é@trﬁ&t%ﬁldropﬁ 19%i€ bNAIER&iImReE B%E%é;()\lj)aplck's disease,
P SR EREE a'i«vuﬁ?‘g@i’ i Y e

f r cnwkmoruﬁns o @bwmqsgﬁnﬁg 7t(ﬁ§DEt1€yb§j'%$h'b'391 -dppentia-

i ntﬂaﬂdh@dn’@n-laﬁ"tyetrbm mtn(@aomm)nmmdpm-a@mfegemnon

A S = . iﬁﬁtm
wheoBiGe-hatal degepsiatan Kfﬁ%la»'aarpa“@gt cprEPIsHy BYAINISEPTNg to said
i s patibet atadpounidhgelested fonothedolvviry eespainaseldT @ PRMTC,

oneyRETEPHEEFE! RAtAakTe, Mo fi1s.HI(ET) ERSlIeMTN) ARG Etme

presence and/ of anobunt of said corrpound bound to

tau protein or aggregated tau Xroteln in the brain of_
t heA metjasiaf treatment or prophylaxis of Alzheimer’s disease (AD) in a patient,

comprising administering to said patient a compound selected from the following
compounds: ETC, DEMTC, DMETC, DEETC, MTZ, ETZ, MTI, MTLHI, ETI,
ETLHI, MTN, and ETN.

* & KX

A compound for use in a method of diagnosis or prognosis of a tau proteinopathy,
wherein the compound is selected from the following compounds: ETC, DEMTC,
DMETC, DEETC, MTZ, ETZ, MTI, MTILH}, ETI, ETLHI, MTN, and ETN; and
wherein the compound incorporates, is conjugated to, is chelated with, or is
otherwise associated with, one or more detectable labels.
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(ii1) correlating the result of the determ nation nmade
in (ii) with the disease state of the subject.

WO 2007/110630 PCT/GB2007/001107

64.

65.

66.

67.

-43-

Use of a compound in the manufacture of a diagnostic or prognostic reagent for
use in the diagnosis or prognosis of a tau proteinopathy of patient, wherein the
compound is selected from the following compounds: ETC, DEMTC, DMETC,
DEETC, MTZ, ETZ, MTI, MTLHI, ETI, ETL.HI, MTN, and ETN; and wherein the
compound incorporates, is conjugated to, is chelated with, or is otherwise
associated with, one or more detectable labels.

L

A method of labelling tau protein or aggregated tau protein comprising the step of:

contacting the tau protein or aggregated tau protein with a compound
selected from the following compounds: ETC, DEMTC, DMETC, DEETC, MTZ,
ETZ, MTI, MTL.HI, ETI, ETLHI, MTN, and ETN; wherein the compound
incorporates, is conjugated to, is chelated with, or is otherwise associated with,
one or more detectable labels.

A method of detecting tau protein or aggregated tau protein comprising the steps
of:

contacting the tau protein or aggregated tau protein with a compound
selected from the following compounds: ETC, DEMTC, DMETC, DEETC, MTZ,
ETZ, MTI, MTLHI, ETI, ETLHI, MTN, and ETN; wherein the compound
incorporates, is conjugated to, is chelated with, or is otherwise associated with,
one or more detectable labels; and

detecting the presence and/or amount of said compound bound to tau
protein (or aggregated tau protein).

A method of diagnosis or prognosis of a tau proteinopathy in a subject believed to
suffer from the disease, comprising the steps of:

(i) introducing into the subject a compound selected from the following
compounds: ETC, DEMTC, DMETC, DEETC, MTZ, ETZ, MTI, MTI.HI, ETI,
ETI.HI, MTN, and ETN; wherein the compound incorporates, is conjugated to, is
chelated with, or is otherwise associated with, one or more detectable labels,

(i) determining the presence and/or amount of said compound bound to
tau protein or aggregated tau protein in the brain of the subject,

(iii) correlating the result of the determination made in (ii) with the disease
state of the subject.



