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VETHODS OF [ HCJ- RADI OLABELLI NG PHENOTHI AZI NE AND

PHENOTHI AZI NE- LI KE COMPOUNDS RELATED APPLI CATI ON Thi s
w@ppbiosmré on is related to United Ki ngdom pat ercT/GB2004/004153

application GB 0322756.8 filed 29 Septenber 2003, the

contents of which are incorporated herein by reference

intheir entirety. TECHNI CAL FI ELD This invention

pertain Vi chemni cal

Syt healETHGRS R4t EBABIOLARE Eing BEERGIETRRVE AnD
C] - r adi ol abel | i nBHENGTHIAZINE-LIKE COMPOUNDS
"phenot hi azi ne-1i ke" conpounds, which have a pendant
group (which is a primary am no group; a cationic
primary imno group; REGATEDAPPYIGATION gr oup; a

cati oni ¢ secondary inino group; a prinary imno group;

a secondary imno group), by reaction with |
T@Fr?@?kﬁﬂtm@ IS rﬁfw torkinited iérgslofropatent appiicaion 0&]9{332758]88f(bed
2613Q I

t hewégﬁﬁgﬁ?% et oL WG pre b o B Ry W dKidre n their
epliirstyp. The resulting [ C]-radiol abel ling product is

useful, for exanple, as an in vivo positron em ssion
tom)graphy (PET) tracer, for exanple, for patients
suffering from nel anormj@IHNlGﬁquFIEerl ous form of skin
cancer, and tauopathy (e.g., Al zheiner's disease). The
%Fesent i nvention al sp pertal ns to the resulting [

pugatie) eastaing gﬁy%ﬁlwd@: dhedfieldofirpdisthantedl syoimpsis sargmore
shtiBally foQhdthd$Lof ["CF%J‘Q%IIQ& "F)ﬁ‘er%‘thxaf I%T)aﬂdnggérqmmazme like"

their use i n nmet hod medi

CW@W& whicly have %A@m«bgmpmh!éh ishpimaityi amino group; a cationic
pﬁrﬁ@ﬁ‘y‘uﬁﬂr@%}rb@ﬁa debhdt @911@’@?0&[%1%' ﬁo%'sgﬁbﬁc@b} g%o group; a

unl ess the context requires otherw se
PRREBRYIMINeroun; og a@&ﬁ?féﬂt&%ﬁyn%w@nphby Tegstipn wite$" Clmathyl

tnfla@r@ﬁfetr%n@gﬂfon‘étel (bF@@OW‘d@H%t fed kﬁé?/vd 5@’ﬂr 3Canl%ﬂ"Bll triflate. This

i nclusion of a stated |nteger

reantuarYedt theinshdantgipumisio a h&]@@mybgbglieobner@iayt groter The
résQkieg gfc d]%d@ta@@lhﬁ@ pEIdReAs Q6eflinNfk Q%rﬁﬁ)l@r ashf P‘rc‘\n\épt pé@ﬁ?‘c}n

be note , as used in the specification an
efﬁﬁﬁ’@ﬂ&%%{ﬁ WETt) fracay;, f»p@@p(%mple for patients suffering from melanoma

the most serious form of skin cancer, and tauopathy (e.g., Alzheimer's disease). The

present invention also pertains to the resulting [“C]-radiolabelling products, compositions
comprising them, their use in methods of (e.g., PET) imaging, their use in methods of
medical treatment and diagnosis, etc.

BACKGROUND

Throughout this specification, including any claims which follow, unless the context
requires otherwise, the word "comprise," and variations such as "comprises" and
"comprising," will be understood to imply the inclusion of a stated integer or step or group

of integers or steps, but not the exclusion of any other integer or step or group of integers
or steps.

It must be noted that, as used in the specification and any appended claims, the singular
forms "a," "an," and "the" include plural referents unless the context clearly dictates
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forms "a," "an," and "the" include plural referents

unl ess the context clearly dictates- 2 - otherw se.
wabws/03deos exanpl e, reference to "a phar naceut PCHIGB2004/004153

carrier" includes m xtures of two or nore such

carriers, and the I|ike. Range?t are often expressed

herein as from "about" one pafticular value, and/or to

y " t al_.ue. Wien .suych a ra IS,
o« A L R b I arered B moxures
optor granerasuctatardemndndthetliset he ot her particul ar val ue.

Simlarly, when values are expressed as

approxi mati ons, by the use of the antecedent "about,"

Rehges are difen enpressacoleteintastfranh taboat ohe pheiculaelal8e f ANt to "about"

: [, R 0 Mel anonma | s the nost .
A o L L W SR IRGRR SP Rt Sroitie Samogient incudes
frpintae ope partigear valve amdéornitheothi; payticutaroflua:; estinilBiy, WABA values

(S8Preted i r bsite). Agcordjng.fo
A Cancer %egggggrﬁ?ﬁ{gtl?gs;gn?f t@?ég‘iﬁ(o%\ﬁﬁég C%%@éa?ct%‘ ’UR%’”fbe
ungaisioed jhahitie pantiowarveluariomss armthdrenfdodimast common

cancer in wonen, and the 12th npbst conmon cancer in

men with over 5,700 new cases of nel anoma each year in

O Mel anonma devel ops fromcel |l s producing

nmel anin, a pignment that protects the deeper |ayers of

the skin fromthe damaging effects of the sun.
MetRyRdh thepnest speeus foem of Biimeancer and claims around 2,000 lives each
dad i/ thdl (Hr{idh e ] thiazi Nex5-| chl ori .
5% a | ow mol ecdl?}sgfaﬁ V\C/Ee}% éﬁfgﬁg%a(? J—:éé;‘zeé% %%?cee?%??%r%?‘@ebs'te)'
organi ¢ conpound, which diffuses through the cellular
ARG RES artRd eeLh e RL] -
cel | s@(se?a, esgs(?&gpi’lw(gtée’}?é" %'@%?F%ﬁé%}ﬁ@'ﬂﬁ%gﬁ% malignant
mEgaswadethed Hrempstiogrner eanvet ip wanerslaadithe 18th harsticorgman
ceHRaF e RIS bRl sCATHY J ' e SyR: -
Potts, 1964). (r)/ér see?é?aeggégﬁgnetﬁﬁgéyg%ﬁ'P’t%eayg'
carried out clinical research focusing on nethyl ene
MblaHEmb ABGA b S M tcBIId L hd LQLsotopes
such_as le%gftrati ne ?B%ﬁﬁkﬁg{n&n ?ipfder‘x(%ﬁjtﬁse)%%’?o%asEhéo(?eeper
layiss PEihe skipdrase theedamaning effectssofzhensums) and 1311 odi ne
(1311, t = 8 days) (see, e.g., Link el al., 1998).- 3

Mot Tlhe [ nvestigated the -particle emtter conpound
;f—ﬂi—ﬂg—ﬁ#& hyl ene blue as a therapeutic

Methylene blue (3,7-bis(dimethylamino)phenothiazine-5-ium chloride) is a low molecular

weight, water soluble, tricyclic organic compound, which diffuses through the cellular
membranes and accumulates selectively in melanoma cells (see, e.g., Link et a., 1998).

Methylene blue possesses a very high affinity to melanin by forming a charge transfer
complex with the pigment (see, e.g., Potts, 1964).

Over several years, Link et al. have carried out clinical research focusing on methylene
blue labelled with relatively long lived radioisotopes such as 2''Astatine ("'At, half-life
(t) = 7.2 hours), "lodine ('#I, t,,= 13.2 hours) and "*"lodine ("', .= 8 days) (see, e.g.,
Link et al., 1998).
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agent and were able to prove that this radioactive

conpound prevents netastatic spread and controls the
w@e@dnboeod nel anoma when given to PCT/GB2004/004153

human- el anoma- bearing aninmal s (see, e.g., Link et

al ., 1998). They al so investi gat ed the g-emtting

1231 - and the b-emtting [131°f] net hyl ene bl ue

co ounds for di a%nostl C purposes of di ssem nated

ng\ﬁ%?#*safe@éu hegr Pt iSRraittensRImROUNG y\tlmﬂlenﬁebM AaA thefapeutic

agstt bh@ Wepd abiB®o %t%% theR Bed Pa%%a@ﬁ\@é&muﬂﬁ%ré}éhf%éﬁslfaﬁé spread

%{]e deﬁ ection of nelanona netastases (see, e.g.
coqitrols the gggwihph E\etanp@aa/v@n@a\tewfe@ern*raarm%lamma@ﬁamng animals

(seBle. @Lﬁ\kﬂéﬂéﬁ”%@) TR MAhedstidatah %ﬁ@?@hﬁﬁh#‘gﬂggﬁd '{Tg B-emitting

ne- | npounds,  such as neth
VQE ?W@@%tzbbr%cmm o dipgnesticrwiraseset wéaﬁsmﬂeﬁedmﬁéanoma

Ukiagta mqnsf:ém@taemey%ﬁném@& $hath paﬂ\saﬂar HeEPP AL aﬁnpound was
enot hi azi ne-li ke conpounds | abelled wth t

Slﬁfﬁgl@tfo ingelptesien Pﬁraﬁ'aaﬂmﬁﬂn%@st@sqsgé%ﬁeg (lt‘”‘lﬁtZG‘ 2@9&0
mnutes). t is surprising and unexpected that the
TR i el S b, ot onicnedn o

plehothiazigd-fikeCeMBouRBS Llibh bE nidtiaNdrdelga!f f i ci ent
radi oactive yield to be useful). C-labelled nethyl ene

blue is structurally identical to unlabelled mnethyl ene
The lm@entafs(hd%fwsto\i@réh Ao OVEthdRs TEItHE fXt aHY %fﬁ'i:lehtléyrﬁﬁbss of novel

prrq{i_oﬁ%?ﬂ 3 n%]?rt aﬂ{)@%f?ﬁreh%%éﬁgoﬁnég\séyel&ggwﬁ] thelsHort lived positron

etpittig COlisvto@s(t @R 2014 MinGedPET tracer for patients _
suffering from nel anoma, the nost serious formof skin

cancer, tauopathy (e.g., Alzheinmer's disease), and
Itﬁ%prnﬁh@@‘&ﬁ@ﬁexp&bﬂ%ﬁﬂ@%yﬁﬁl’ésﬂs%&ﬁﬂa i ofRsBERE Ghstinough to

Cﬁp?ﬁafsﬁé{g‘&:ﬁ%\é k? pert Stkﬁ‘gg Csﬁgltsaf%oglgh provide sufficient

radiwnmtehylaaltmbeIus&el)conpound wherei n: said conpound
has a polycyclic core of three six-nmenbered rings
fused together in a linear fashion and denoted the

""B-labeligd nithylags blaads mmgtyl idrEicsl td DelaBellddifethplehd Blue, and
"mddl ey ring; said.palvcyclic core is ,

h%%ﬁ“?%ﬁ‘i’ A ‘g}?a'iafrteq%&g?tﬁg‘%{tﬂ?-”a\”’B'ﬁgﬁ ippogant for T etpdiesc

Tleoeford fsmbthyi-1 'OimathgleRe biuads usty nsefak acpdriicularels #XNAGIVOWPET
2 ri.ng .. . . .

tracer for%atlents suffering from melanoma, the most serious form of skin cancer,

tauopathy (e.g., Alzheimer's disease), and other diseases.

SUMMARY OF THE INVENTION

One aspect of the present invention pertains to a method of [''C]-radiolabelling a
phenothiazine compound or a phenothiazine-like compound, wherein:

said compound has a polycyclic core of three six-membered rings fused together
in a linear fashion and denoted the A-ring, B-ring, and C-ring, where the B-ring is the
"middle" ring;

said polycyclic core is partially-aromatic or fully-aromatic;

said polycyclic core has 14 ring atoms, including exactly 1 or exactly 2 ring
heteroatom(s), each of which is independently selected from N, O, and S;

the remainder of said ring atoms being C;
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het eroaton(s), each of which is independently selected

fromN, , and S; the renai nder of said ring atons
wheing3a676 Asai d exactly 1 or exactly 2 ring  PCT/GB2004/004153

het eroaton(s) formpart of the B-ring, but not part of

the A-ring or Cring, and so are |ocated at one or

bot h of the "central " positiofs denoted by a hash- mark

t f th ol clic core:
' A cligb ararTh e hetareRin @) opasbetine Buing, but not part

oatnmhad ot G-ting! bAg s@tararb@aftedsar SheRRIBEY 61 th " CRF S 8?’%%}%’3

| entl a primary am no

RO Ry Aot ) e 6T Qo e B Ghalbelyovsi pe:
group, a cationic secondary |m no group; a prinary
i mno group; or a seconda G sai d net hod
conprising the step of: d phenot hi azi ne
conmpound or a phenot hi azie gmpound with [
Clmethyl trifluoronet hgnesugfﬁnat e (CFt SO OCH);

her eby converting sai endant group to a
E:or r é@%&ﬁ&?ﬂ?@'” E? ﬁé’ﬁﬂ%rﬁﬂﬁb@l Jodlepibhritached tomiing atom of said
polgsytictoreel y: a C] met hyl -1 abel | ed secondary am no
grou met h | -1 abel | ed cationic secondary inno
grougé'd£+dﬁ+t Isindependesdyt er t i ary amno group; a [
C] nmet hyl - |aahmhdr¢dnmﬂigr6!(j}b c tertiary imno group; a |

ar

Cl met hyl -1 abel | ed secon i mno group; or
a cationic primary imino group,

a secondary amino group;
a cationic secondary imino group;
a primary imino group; or
a secondary imino group;
said method comprising the step of:
reacting said phenothiazine compound or a phenothiazine-like compound with
['"Clmethy! trifluoromethanesulfonate (CF:S0,0""'CH,):
thereby converting said pendant group to a corresponding ["'C]methyl-labelled
pendant group, respectively:
a [""C]methyl-labelled secondary amino group:
a [''Cmethyl-labelled cationic secondary imino group;
a ['"C]methyl-labelled tertiary amino group:
a [''C]methyl-labelled cationic tertiary imino group:
a ["C]methyl-labelled secondary imino group: or
a [''Clmethyl-labelled cationic tertiary imino group:
to give a [''C]-radiolabelled phenothiazine or phenothiazine-like compound.

Another aspect of the invention pertains to a [''C]-radiolabelled phenothiazine or
phenothiazine-like compound, as described herein.

Another aspect of the invention pertains to a [''Cl-radiolabelled phenothiazine or

phenothiazine-like compound which is obtained by, or obtainable by, a method as
described herein.
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a [ Cnethyl-labelled cationic tertiary imno group;

to give a [ C]-radiol abell ed phenot hi azi ne or
w@b@sosder@zi ne- | i ke conpound. Anot her aspect oOPCT/582004/004153

invention pertains to a [ C]-radiolabelled

phenot hi azi ne or phenot hi azi ne-1ike conmpound, as

descri bed herein. Another as'p':étt of the invention

di.ol abel | ed ph t hi azi ne or
AR 1B bRl s o g
cmhncmtlnabd:cﬂn;msmgaa [t ]hradionseldasshehSBbzieIs? ipRenotRiazine-like
4 a3 the invention pertains to a
d%lc;}m Egals ggcrfbgdgﬂere% phar maceuti cal conposition)
conprising a [ C]-radiol abel | ed phenotbhldaﬁl ne or
- d ribe ere

AR Repe 455 I i o 83 4 BiToaial Esidmeeing whieerploys a
["6Y-raicTabetiad iphgnothiazie R phatthidite- ﬁﬂedo@%d@ahé@%'de@&nbed herein.

phenot hi azi ne or phenot hi azi ne-1i ke conmpound
descri bed herein. Another aspect of the |nvent|on

Anméiner sispsct tob thes ifivetition eitaihateed !1E§-r@dlélagélgédﬁ%1reg|8‘cr]h‘i1{2|ne or
eSCri pe

' d
aan e AR G ——
hunwaohyo &l dood thsmaxbyh spect of the invention
pert arimr?lsmt 0 uggyof ??ezz] ler gdi ol abel | ed phenot hi azi ne

or phenot hi azi ne-1i ke conmpound as described herein in
Artdiieer aperdt at therievestion peralhcmetof b QY CHERIdIFbIBE phenothiazine or

ph%‘éﬁtg'p z Et“kg cbm%ogﬁ g?]gﬁﬁgsgcgﬁ%%@é%y% maMaftH@rongslﬁg@gament for
usefin tH@éraatmemttqf ang pekih abmsr (g .uselabbma) b4 kdpathy [

b phenot hi azi ne conpound or a
(eglﬁ |%1r§°‘|°ﬁ£eé%sgge conpound, as described herein, as

part of a net hod of manufacturing a nedi canent for use

Arloﬂ"etr Q@péc)q Smaﬁ'\ arf}{)eag{)rh 95‘{%@ tosugé\l%g%gqeﬁfgqtd éﬁ 8}, %cg?bellmg a
phapethiagine aspﬂ@omobbr 3 higeriathiztirie-ltike qoiioah,Sad desdfilBedesrein, as part
o 8y BRI PG B A8 SOV RE B0 Lo S
(e. Qomﬁbinﬂma)a?daaoqabhwml Alzhairmers difedsey.ee si x- menber ed

rings fused together

Another aspect of the invention pertains to use of:

(i) an unlabelled phenothiazine compound or an unlabelled phenothiazine-like
compound, wherein:

said compound has a polycyclic core of three six-membered rings fused together
in a linear fashion and denoted the A-ring, B-ring, and C-ring, where the B-ring is the
"middle" ring;

said polycyclic core is partially-aromatic or fully-aromatic;

said polycyclic core has 14 ring atoms, including exactly 1 or exactly 2 ring
heteroatom(s), each of which is independently selected from N, O, and S;

the remainder of said ring atoms being C;

said exactly 1 or exactly 2 ring heteroatom(s) form part of the B-ring, but not part
of the A-ring or C-ring, and so are located at one or both of the "central” positions
denoted by a hash-mark (#) in the following depiction of the polycyclic core:
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in a linear fashion and denoted the A-_ri ng, B-_rl ng,
and C-ring, where the B-ring is the "mddle" ring;
wa aid/opsiecycl ic core is partially-aromatic orPCT/GB2004/004153
fully-aromatic; said polycyclic core has 14 ring
atons, including exactly 1 or exactly 2 ring
het eroaton(s), each of whi ch-Ps | ndependent|y sel ected
fromN, , and S; the remainder of said ring atons
being C said exactly 1 o 2 ring
het eroaton(s) form part rfg, but not part of
the A-ring or Cring, d so are Tocated at one or
both of the "central" positiois denoted by a hash-mark
(#) in the foll ow ng depi ctiofh of the pol ycyclic
cor esaid Gompsurtl s & pesTEReYRMp Q@%I&t@%éﬁ@cﬁ Q)rerhwq/atlom of said
g yalently attached to a ring atom of said polycyclic
pclg?yg,'cg%[ﬁd pendant group is independently: a primary
ani neaid bendxnt grautis Mdieperienfi@ry i m no group; a
secondary_am no group: a cationic secondary imno
group; a PPIMEMATRCEECY oup; or a secondary inino
gr oup; and chiidnic prirfedyeitslgréug; f | uor omet hanesul f onat e
(CF SOOCH%' in the manufacture of a medi canent for

use in t h8 SEFUKPREFRINGErOWw: g, skin cancer (e.g.,

mel anoma) a oatichid S8tRPa4¥ming-gdoup; Al zhei mer* s di sease) .
Anot her agpect aof .the invention pertains to a method
of treatnBRt" O, ¥ YIURIA N cancer (e.g., nelanomm) or
a tauopataged¢ondgry,imdazgreugrer ' s di sease) in a patient,
conprlsing admnistering to said patient a
therapeutically-effective amount of a |

C] - r Gikli' ] enedtlyl Eiluoromethanesulfonate (CF;S0,0"'CHy):

in the manufacture of a medicament for use in the treatment of, e.g., skin cancer
(e.g., melanoma) or a tauopathy (e.g., Alzheimer's disease).

Another aspect of the invention pertains to a method of treatment of, e.g., skin cancer
(e.g., melanoma) or a tauopathy (e.g., Alzheimer's disease) in a patient, comprising
administering to said patient a therapeutically-effective amount of a ['C]-radiolabelled
phenothiazine or phenothiazine-like compound as described herein.

Another aspect of the invention pertains to a [""C]-radiolabelled phenothiazine or
phenothiazine-like compound as described herein for use in a diagnostic or prognostic
method practiced on the human or animal body.

Another aspect of the invention pertains to a method of diagnosis or prognosis (e.g., of
skin cancer (e.g., melanoma) or a tauopathy (e.g., Alzheimer's disease)) which employs a
[''C)-radiolabelled phenothiazine or phenothiazine-like compound as described herein.

Another aspect of the invention pertains to use of a ["'C]-radiolabelled phenothiazine or
phenothiazine-like compound as described herein in the manufacture of a medicament
(e.g., a diagnostic or prognostic reagent) for use in diagnosis or prognosis, e.g., of skin
cancer (e.g., melanoma) or a tauopathy (e.g., Alzheimer's disease).



phenot hi azi ne or phenot hi azi ne-1i ke conmpound as

descri bed herein. Another aspect of the invention
wpessmswssto a [ C]-radiol abel | ed phenot hi azi NBCDGB2004/004153

phenot hi azi ne-1i ke conmpound as described herein for

use in a diagnostic or prognostic nmethod practiced on

the human or ani mal body. Amofther aspect of the

vention pertains to a nmethod of glagn05|s or

’b‘JHB%Ir?éQP%t qf thegfnverdipn ritaing taeserof ed’ - ra%a@mledmhemthlazme or
pHemgBREireYlike@othpourd 39 8LERHed heleFEaS Bhnt oV rﬁ.ké’cturmg

%@ radlolabelled henot hi azi ne or fhenot a2|ne

BURAt 429 daSIA0NBRIE Hareanestiaiageni} fosype i diagnasiseor prognosis

e.gNYESKin BAhRL(d &l ﬂ%lah@m'é r é’fau@p&thﬁ .4.afizAL; ﬁ%‘?‘gld%‘gase)

phenot hi azi ne or phenot I azi ne-|1ke conpoun

descri bed herein in the manufacture of a nedi canent

Ar(cf.th@asp@ctdjfa@rmém.@ngértah@mtdfc reagent) for use in
di agnosi,s Ol:h% ognosi s, of skin cancer (e

mel aHghRlengihi 'riea%wﬁgi o8 pbenotmaan@nmorgpwgéwa@)em

7 - s%l’tobdlﬁﬂiompﬁﬁta ;Sbﬁycza% doR §thieRBHPRERBERSR rysYS&dlbgether
enot hi azi ne or

r adi oI
in BH%'% fphion Aad fenas g%ﬁsum Bjtingy @8e (G-t Wheresihg, B-giag is the
10 "nadie" rm‘g,a met hod of manufacturing a nedi canent (e.g.,
a da tic.or nostic reagent) for use in
di a P V%F“Cp?%gﬁo%i@a'@ agomafeﬁoriw? Yreremaier (e.g.,

mel ae’ahi‘mély@&h@odr@h@@&h tﬁMg éfbngs inchYdmaelxaBly fofé:eR8 ?Q)nng
ot her, .as the tion pertains to use o
he(t"?rfatzg"]éf?eﬁgﬁh é{‘% t')SFe'SCtEﬂgﬁG‘tW%z"?ﬂfbs:l i ke

corrnbeureinamdmroesmd rmgla&brﬁ@nmgmd has a polycyclic Core

of ere use ether inalin
15 s S 4B B DO AR RO FTpeTEpldne g but ot part
of \MEEA{EIng foe CBirfg, Egd 66 atdlecated dﬂ(br% orrbloﬂgof tﬁé‘{'dﬂanﬂﬁl"}b@%’ iGoAC
aromatic: sai

artial ar.o
dehSie e Fenen HLE R ﬁ'?vwag QFwﬁ%ony 9fes Belvpglieseet 1y 1
or exactly 2 ring heteroatonﬁtﬁs) each of which is
i ndependently sel ected+ apd S; the renai nder
of said ring atons bei ng xactly 1 or exactly
2 ring heteroaton(s) formp e B-ring, but not
part of the A-ring or C—rlng# and so are | ocated at
one qor both of the ntr al ositions denoted by a
has 2IFEFINRA has ?r?&“g%mg&?/u valepiivcatiashed o 2 Aiag Stom of said
20 pofyalslicycotd;c cor e:

said pendant group is independently:

a primary amino group;
a cationic primary imino group;
a secondary amino group;
25 a cationic secondary imino group;
a primary imino group; or
a secondary imino group;
and
(ii) [""Clmethyl trifluoromethanesulfonate (CF5S0,0"'CHa):
30 in the manufacture of a medicament (e.g., a diagnostic or prognostic reagent) for

use in diagnosis or prognosis, e.g., of skin cancer (e.g., melanoma) or a tauopathy
(e.g., Aizheimer's disease).
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sai d conpound has a pendant group coval enFIy _
zt f\aﬁhed to anPi ng atom of said polycyclic core; sai d/()04153
weendasite7group i s independently: a primary ani POI/GBRMR
a cationic prinary imno group; a seconglary ani no
group; a cationic secondary indno group: a primary
i mno group; or a secondary imno group; and (ii) [

i sul f onat CF SOOCH); in

AN b X 5 S A P L on gt o
OBF G5RRE of therimamgtion Willfaso pestain to adlhergRpsHS oPhaRNREHSST S
e.g., of skin cancer (e.g., nelanoma) or a tauopathy

(e.g., Alzheiner's disease).- 8 - As will be ;

appreci ated by BRIEF BESORIPTION QFVEHBIDRAVWRRESI €S an

preferred enbodi ments of one aspect of the invention

will also pertain to other aspects of the invention.
Flgkys '%EB@HWWWFWEOWWEﬂ‘@lvl‘l’1e]nélet|r~,g?,§1@i},|gﬁ (8%,
e Cohie btk DL O PHTHES iR =nf () Yecsrestoram
o4 %O”Jﬁ&iﬂ’éﬁti"iefm%*ﬂy'e%bﬂu? [67.8 minMes)hr omat ogr am of non

radi oacti ve mnet hyl ene bl ueo(\|7;|_ﬁ m nut :ﬁ% g Eslﬁ{ |L§r[1)

THE | NVENTI e pres _
EErStCSiI rF]’;I'I tOSI O:MD &@B@T@N[OFCI‘HE?NVENEIMI i ng
i n conmpounds, and the resulting

%erﬁgldi ol aggl | ed compounds. One aspect of the present

Th%?/&ﬁ?ﬁ“éweﬁ&?'i Be1HRiNg t et leausthods §f [C1}-r-aitiadsahel deiag

compounds, and the resulting [''C]-radiolabelled compounds.

One aspect of the present invention pertains to methods of ["'C]-radiolabelling
“phenothiazine" and "phenothiazine-like" compounds, which vhave a pendant group which
is independently:

a primary amino group;

a cationic primary imino group:

a secondary amino group;

a cationic secondary imino group;

a primary imino group; or

a secondary imino group;
by reaction with ["'C]methy! trifluoromethanesulfonate (CF3S0,0"'CHj), also known as
["'Clmethy! triflate. This reaction (i.e., ""C-methylation) converts the pendant group into a
corresponding [”C]methyl-labelled pendant group, respectively:

a ['"C]methyl-labelled secondary amino group:

a ['"Clmethyl-labelled cationic secondary imino group;

a ["'Cmethyl-labelled tertiary amino group;

a ['"Clmethyl-labelled cationic tertiary imino group;

a ["'Clmethyl-labelled secondary imino group; or

a ['"Cmethyl-labelled cationic tertiary imino group.

An especially preferred embodiment of novel methods of the present invention is a
method of [”C]-radiolabelling Azure B (a "phenothiazine" compound having a pendant
secondary amino group; an example of an (unlabelled) phenothiazine compound or
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"phenot hi azi ne" and "phenot hi azi ne-11i ke" conpounds,

whi ch have a pendant group which is independently: a
W@rios@sos7@m no group; a cationic primary in noPCI/GBRI04/A04153

secondary ami no group; a cationic secondary imno

group; a primary imno group; or a secondary imno

group by reaction with [ CJm&t hyl

|b uororret hanesul fonate (CF SO O CH ) , a1l1so known

Wa@ plleg) remginiazipg-ike eempoumdy tor rg@udedN-methgl-"'Clmethylene blue, by

reﬁctmﬁt\mﬁ tﬁb'[OO}mé%gNﬁfubﬁonﬁélﬁ ri?e%[]m%e gl@%rthgﬁl Oéjrei%rred

co espondln -Ia ['ed pen
ent they r§act5>n[ls E?’Fﬁé’ﬂ??lm thgwéﬁe@ge @é&zﬁ@anwzmﬂ ghown, for
e@ﬁ@mp,m@, [fofid BHerdeabel | ed cationic secondary imno
group; ae[ 0C]V\nrrigét hyl -1 abelled tertiary am no group; a |
Clnmethyl -1 abell ed cationic tertiary imno grouF a |
Cl met hyl - | abel | ed secondargghefiee 9group; or a
C] net hyl - | beI | ed cationic Tertiary i mno group. An

espe ~. red enhq 0:%2%{} of novem
mt :*mﬂr;%ﬂh'gng'{kﬁi[\ﬂ i | N/HCHS
0

ha |_ng a péndant sggonda group'Han exahpl e of |
3

an (Unl abetfed) pherot hi azi ne conpound o? 9 o

(unl abel I 'ed) phenot hi azi ne-1ike conmpound) to produce

[ N et hyAzure® et hyl ene bl ue, by react iomewytCitibEyidne Blue

Clmethyl trifluoronethanesul fonate. n a further

preferred enbodi ment, the reaction is perfornmed in the
RemuestsnBeactfontCdi@itions Hird Puaiicasibewn, for exanple, in the

foll owi ng schenme. Scheme 1 CHoOSO CF. C /H

In one embodiment, the reaction is performed in the presence of a suitable Bronsted
base. Examples of suitable Bronsted bases include, but are not limited to carbonates and
bicarbonates, e.g., alkali metal carbonates and bicarbonate, e.g., sodium and potassium
carbonates and bicarbonate, e.g., potassium carbonate (K2CO3).

In one embodiment, the reaction is carried out in aqueous media. For example, in one
embodiment, the ['"C]methyl triflate is introduced into an aqueous solution (or
suspension) of the phenothiazine or phenothiazine-like compound and (optionally) a
suitable Bronsted base, e.g., potassium carbonate (K2CO3), to form a reaction mixture.

In one embodiment, the reaction mixture (of ["'C]methy! triflate; phenothiazine or
phenothiazine-like compound; and optionally Bronsted base) is mixed (e.g., stirred),
e.g., for a mixing (e.g., stirring) time of about 1-30 minutes (e.g., about 1-10 minutes:;
e.g., about 5 minutes).

In one embodiment, the reaction is carried out at ambient or room temperature
(e.g., 20°C-25°C).

In one embodiment, the reaction is carried out under an inert atmosphere (e.g., argon).

For example, an argon filled vial equipped with a magnetic stirring bar is filled with a
solution of phenothiazine or phenothiazine-like compound and K,CO; in sterile water and
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CH [N-Methyl - C] Methyl ene Bl ue Reagents, Reaction
Conditions, and Purification n one enbodi nent, the

w0 e@snswm i s performed in the presence of a suPCEGB2004/004153

Bronsted base. Exanpl es of suitable Bronsted bases
i ncl ude, but are not limted to carbonates and
bi car bonat es, al kali mdPal carbonates and

b tes and
B 5 o R S cop
[ émmetuwrtaﬂate ig then :tregpéd Prthé §u@ﬁ{)§o:llﬁigp] ?tﬂﬂe kB ?ﬂU@g usually
ne enb
el S oy blrgste§ ) ARG BBLESSbrmIEQR) (e magnetic
stignes jsethen owijchell ohhddahe Bl retia8 f&'5 RINaRRt i %E}ﬁnﬁérgﬁm
Q tLo a suitable Bronste
(eeqo kL 8%% gg'ﬁsﬂlﬁﬁ%ﬁ}thrﬂa¥f@"e(tW'%®n)°f thegphienpthiazinesarphisnothiazine-

||kmcmmunend witio [[&C atsted trimf, | the reaction mxture (of |
Clmethyl tri FI ate; phenot hi azi ne or phenot hi azi ne-1ike

conmpound; and optionally Bronsted base) is m xed

Inoee gm,bodiment eﬂe) reseltigg [”tphd@ld&ﬁédﬂ&aﬁ@at% purgkpnfdfrs]Iu

e’&h%,e% B 4 it @Q)GXC'P?WS%Z“%%&SH ﬁ@wq cafie %@memethods
e.d. SWtﬂacmtloadaxohangiat madibj €81 a@&tidrOSEhh I RIYE & § eaganall

h t S carri
e o PRt S e pher e (e o . argon). For
exanpl e, an argon filled vial eqlul pped with a magnetic
i fh
Fobekirhbig B oadin Mttt b riad frett odiagn suchange kacxsise

(wmrnobgltsmg the [Wal-edictatiled Product)) RARMUE BHdnyvadhas e@'ﬁgoﬂntﬁ ethanol
or to end of

anREHE bRy Webiho PoTb e ol ol uffeahiRe SRSt At Gt Aled up to

98pueighe rasiidastiveoll Cliyrerdduetspate aamu@;te il EHeAl dirted @g:‘\g‘rrihh Sodium

0 15 nj nut es
onfBRls SR o E 8 o i ehiGisan diomets aieomiber he
[11@bwadwiabﬁll@tpnodect for 5 minutes at roomtenperature
(e.g., 20C-25C) resulting in the [ Cnethylation of
henot hi azi ne or phenot hi azi nel i ke conpound with |

t he
Th@]swﬁﬁw$ (andi dptianagly pmrlbmloa)maﬁrdﬁﬁm be b&goriRAWeh dlickly, e.g., in
lesShrdrPsY Hln@lﬁfsl le%d i} e%glt’h an 4§mr?1u{esf<le8 in lelssf]g\ah%r(]) minutes, e.g., in
less than 35 minutes, e.g., in 10-60 minutes, e.g., in 10-45 minutes, e.g., in 10-
40 minutes, e.g., in 10-35 minutes, e.g., in 15-60 minutes, e.g., in 15-45 minutes, e.g., in
15-40 minutes, e.g., in 15-35 minutes, e.g., in 20-60 minutes, e.g., in 20-45 minutes,
e.g., in 20-40 minutes, e.g., in 20-35 minutes: from the end of bombardment (EOB).

Itis anticipated that synthesis yield and product purity can be further improved by
optimisation, for example, optimisation of the bombard time and intensity, reaction
solvents, reaction conditions (e.g., temperature), etc.

Radiochemical purity and specific activity of the [''C]-radiolabelled product (solution) may
be determined using, for example, HPLC.

The identity of the [''C]-radiolabelled product may be confirmed, for example, by co-
injection with the corresponding unlabelled product, and noting that the retention time is
identical for both.
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exchange nethods, e.g., wth ion exchange nedia, e.g.,

usi ng cation exchange nethods, e.g., with cation
wexowbasiges nedi a, e.g., a cation exchange cart rPdgeB2004/004153

e.g., a small disposable cation exchange cartri dge.

For exanple, the reaction m xture nmay be transferred

to a cation exchange cartridd&-(imobilising the [

C] -radi ol abel | ed product), which is then washed, e.g.,

with ethanol and sterile water. Washing renoves not

InQihle)én#H&)Uﬁt@&‘It &He He%ﬁdd ﬂ%wﬂ@é g Féo%ch@l“hﬁca%tﬁﬂ}g pgeatt@r tﬁé}/ %](9’}"

e radi oactlve% product s cart
Pr@ SRRbGgregteg than 45%, %f\érahlﬁ @Rater thae 96¥, atqf@nbly@rgater than 97%.
sterile 0.9% w v sodium chloride solution, to rel ease
t he %}Pg ] - radi ol abel | ed product. The synt heS| s (and
In Yoeientrediment the methad ryayidemy radieshpmica delgef fableastl % eprgferably
atGeHsE BY4Y preforbbly at Rabess, éaaﬂ 10%, B U5, €©.9., in less
than 45 minutes, e.g., in less than 40 minutes, e.g.,
inless than 35 mnutes, e.g., in 10-60 m nutes, e.g.,

lnldﬂebﬂwb%ami&rﬁ lth@ﬁtett%o&arovuué‘s égrodﬂ& \M”thnéjéﬁe%tﬁceavgragfé&mgty of at

q rﬁs )1 % m nut es .

o5t %55 u@toé Prefpi tysau@as«w ARy pmel, greferahlyﬁsl@sﬂ 5 GBg/umol.
mnutes, e.g., in 20-60 mnutes, e.g., in 20-45

|n2040mnutes e.g., in 20-35

g ‘ yORPQHEHEe Nt (EG3) t is

ant| ci pat ed that synt heS| s yield and product purity
can be further ipnproved by optinisation, for exanple,

TRERTEFRN LVPRiPGreT NS tB &ma) qftn%lraﬁ'e'abﬁltl@% Sphepothiazine" and

"pheasthibfiNe-fid"\e8Rfpsundsact i on conditions (e.g.,
tenperature), etc. Radiochem cal purity and specific
activity of the [ C-radiol abell ed product (solution)

Sum}t:obfpodﬁdlﬁrﬁlohedac@ﬂzé@b E@bly@?@ﬂgb@ .of P& sixIH8mbered rings
elle

fubG Bt o S esThn Pl Fi e homchi4 Aing Bloms, including

exaothyr Lsipexadiing ridg haleeddiedl (spreadn of whlalﬁ‘% lﬁﬂéfiéﬂtgeﬁﬁwelé&@d from
retention tine bot - n one

ical f
iSSP HERD . A AR PR B Ao Mo e Riig Gal Mo spegfcal,
or@rcéfteatngt dtams w%eﬁrﬁ%ﬁm%ﬂgga cg@?h@thgllt &raRe ﬂﬁif‘bton%s is
re r n refera reater than
e ol NP Gtinand TeRgalnaBr g e Hads 1aC. No othor rings are
fusealdb dlehpotyayalic @UreJ d of at Ieast 2% preferably at
| east 3% preferably at least 4% e.g., 4-10% e.qg.,
4- 6%
In one embodiment, said polycyclic core has 14 ring atoms, including exactly 1 ring

heteroatom selected from nitrogen, oxygen, and sulfur; and the remainder of the rings
atoms is C. More specifically, one of the ring atoms is independently N, O, or S; and the
remainder of the ring atoms is C.

In one embodiment, said polycyclic core has 14 ring atoms, including exactly 2 ring
heteroatoms selected from nitrogen, oxygen, and sulfur: and the remainder of the rings
atoms is C. More specifically, one of the ring atoms is independently N, O, or S; another
of the ring atoms is independently N, O, or S; and the remainder of the ring atoms is C.

The three six-membered rings are fused together in a linear fashion, and denoted the A-
ring, B-ring, and C-ring, where the B-ring is the "middle" ring, as shown in the following
depiction of the polycyclic core.
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n one enbodi nent, the nethod provides a product with a

specific average activity of at |least 0.5 GBg/ mol,
w@e@besmbé y at | east 1.0 GBg/ mmol, preferably BCT/GBa®W/004153

1.5 GBg/ muol . Phenot hi azi ne and Phenot hi azi ne- Li ke

Conmpounds The present i nventi on pertal ns to met hods of

[ C]-radiol abelling "phenot hi 18zi ne" and

"phenot hi azi ne-1i ke" conpounds Such conpounds are

characterized by a polyg of eNof three

si x-nmenbered rings fused '%oe? hn a linear fashion,

sai d polycyclic core havi g atons, including

exactly 1 or exactly 2 ri ng het er oat on(s), each of

whi ch i s independently selected from nitrogen, oxygen,
Theerastly 1 oF exaptiy Zﬁ@ﬂme}fmeatoml(snfww parhef tae Bringp Butept Bart of the A-
rlﬁwm-ﬁﬁ@ nf:!'s‘éaalre }bcafeﬂeat %Rekhgﬂh'oﬁﬁ}ea{:ﬁ{l?al" %o&tlgpgﬁlgn?tgd by a

SH ndent L S, anot her 0
hg dB%érﬁ@éﬂlth%/fot@W'NB depigtiorsof thgdolydyelic earei nder of t he
ring atoms is C. No other rings are fused to the

pol ycyclic core. n one eabadirmenty<_said pol ycyclic
core has 14 ring atons, xactly 1ring
het er oat om sel ect ed fromwitxegen,” oxygen, and sul fur;
and the remai nder of the rings atons is C. Mre
specifically, one of the ring atoms is independently
N, , or S; and the renmai nder of the ring atons is C. n
In oRe eaboditiantribe ceaihdis pabstlyyiclingchatemoatohgs 14 ring
et er oat ons, sel ecte
g ol Pa i S EAR el LS SRb e rienmaarnoy
Setﬁc’fqdrf@mpnglsaad&rs is C I\/bre SpeCIfI caIIy, one of the
Y not her of the
In DhoRmogiifert. dne LASRERERAYY o netgpatgin G {fasspenoeriy
selestadli frrme© a¥d Nhe ring atoms is C. The three
In Sh& t g @ | i near
i aseﬁ%ﬁﬁlﬁ%ﬁg ﬂﬁjé &9§ hgggﬁg&&ﬁdrﬁg‘}%%rf’? ﬁﬁ' and C-ring,
In AR eEbpdiment, thenepre fras practiyiiditigdieterbatgm: Ns shown in the
In bR ERwb & lycyclic ¢ 12 - AD
nT he eggclﬁegﬁ%%édrgﬁggtferéﬁg 1R%ﬁ%%e9%t9@agom( s) form
part of the B-ring, but not part of the Aring or
I Q—,éémg d both of the
" centrg I%gtog% %ﬁg%%ﬁ%@g&a}w%%ﬁg%ﬂmﬁmk (#) in the
In pRg eRPFIEert fiecedre has exadiy 2pipyelarbatome 0sazh of which is

independently selected from O, N and S.

In one embodiment, the core has exactly 2 ring heteroatoms, each of which is
independently selected from N and S.

in one embodiment, the core has exactly 2 ring heteroatoms: N and S.

In one embodiment, the core has exactly 2 ring heteroatoms: N and O.

In one embodiment, the core has exactly 2 ring heteroatoms: N and N.

In one embodiment, the core has exactly 2 ring heteroatoms: O and O.

In one embodiment, the core has exactly 2 ring heteroatoms: O and S.

In one embodiment, the core has exactly 2 ring heteroatoms: S and S.

The polycyclic core is partially-aromatic (i.e., not all of the ring atoms contribute to the
aromatic character of the polycyclic core), or fully-aromatic (i.e., all of the ring atoms
contribute to the aromatic character of the polycyclic core). In one embodiment, the
polycyclic core is fully-aromatic.



# n one enbodi nent, the core has exactly 1 ring
heteroatom n one enbodi nent, the core has exactly 1

WO 20wg/obsrer oat om whi ch i s i ndependently sel ect BCI/GBROBH/004153
N, and S. n one enbodi ment, the core has exactly 1
ring heteroatom which is independently selected from
and N. n one enbodi ment, the 'Bore has exactly 1 ring
heteroatom . n one enbodi nent, the core has exactly 1
ring heteroatom N. n one enbodi nent, the core has

Inegregcaspgcially pm@medtemhmatnwﬁtttﬁe ei?atdﬂp‘q ATR4 BB (sté}s Nand s
I k et ergat ons n one e I men
(a‘ﬁe 3 %Lé?%rr aa(\@%eﬁ%réfzaf pff(%lop\’ﬁ} W?gF%'PB%HQﬂ% each of whi ch

|s |ndependently sel ect ed and S. n one
enbodi nent, the core has ring heteroatons,
each of which is independ egcted fromN and S.

n one enbodi ment, the core has exactly 2 ring
) heteroatons: N and S. n one enbodi ment, the core has

rin oatons; N and . n one enbodi nent,
Aﬁﬁ?ﬁ%’?é’? UAh %Q‘ngﬁyf%[/c Dre isfgurdindhsaetsigineN and N. n
one enbodi rrent the core has texactly 2 ring
heteroatoms: and . n one pent, the core has
exactly 2 ring heteroatQ n one enbodi nent,
the core has exactly 2 r : oat ons: S and S. The
pol ycyclic core is parti qghle,yo-ﬂggzggatl c (i.e., not all
of the ring atons contribute to the aromatlc character
of the polycyclic core), or fully-aromatic (i.e., all

In Ofhek BRbbHRENE, B § bP%SteFo%t%@b ety eﬁpﬁg L .

of the polycyclic core) n one e
10 other than Niand S.@ne aresrefeirddyto Astaimas phendtBiazinkAike'h€mpounds).
especially preferred enbodi nent, the exactly 1 or 2
tom(s) are N and S (and are referred to herein

het er
Exﬁg‘pfeﬁi?gﬁki?mp%lﬁyﬁ@ C%@ﬁﬁr@fﬂm in the BTov@ng compounds:

seslees

phenoxazine phenazine
©:Oj© S 0
J0 U0 U0
oxanthrene thianthrene phenoxathiine
/N 0] S
acridine Xanthene thioxanthene

15 The Pendant Group

The phenothiazine and phenothiazine-like compounds have a pendant group which is
independently:

a primary amino group:
20 a cationic primary imino group;
a secondary amino group;

a cationic secondary imino group;
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An exanpl e of such a polycyclic core is found in
phenot hi azi ne: phenot hi azi ne n ot her enbodi nents, the
we@x@shbos7d or 2 heteroaton(s) are as defi ned hRCEGB2004/004153
but are other than N and S (and are referred to herein
as "phenot hi azi ne-1i ke" conpounds). Exanples of such
pol ycyclic cores are found i-d4t-he fol |l owi ng conpounds:
phenoxazi ne phenazi ne thi anthrene phenoxathiine
acr i dPHBaRLMinEgéurfiroxant hene The Pendant Group The
phengtbisgabRanARgBRgnot hi azi ne-11ike conpounds have a
pendant group which is independently: a primary am no
group; a cationic primary inmino group; a secondary

THREHeRA "S54 grdup lak Qgé& hec’r‘éﬁ’logg‘?d' dﬁgsr o %gu% (N‘P]H:gu is covlahently

ri mary 1.mno group
atiashed tye Aaaatoryeidhe pwly@)@h@g@e dﬁmeawhepomztrm mnnouna or

pf@n@ﬂ*ﬁ’azYWé' 2 dotnfoaMal ?&t é)%nﬁ'ﬁafﬁ ﬁﬁdtaﬂt o[lb ngsaﬁ&%r?rf part of a

he pol ycycl ic core of a2|
r“}ﬂﬂé‘ﬁ'&ﬁ RPl4&checoreled (I@o@a@tﬁ@sedno}themnmtmazmh @ompndmmm

pr@rngwﬁbzﬂ{ée@e%}ngogﬁm part of a ring of the polycyclic
core of (i.e., is not fused to) the phenothi azi ne

conpound or phenot hi azi ne-1i ke conmpound. A pendant
Apéhd@iﬁMrlﬁﬁ}yné?ni%%%p'|§a%r&fp°drﬂ?hé31forﬂ1ﬁl§ Rppmula -NH A
e%g%gt cationic primary |mn?'_group is ENH. A
AB pationicRTHBRrY IMiRP 9UprieEYN 1He- a group of the
formula -NHR A pendant cationic secondary imno group

is =N HR A pendant primary imno group is a group of
A pﬁrgiap&??ﬁﬂngagwmo groFl)Jp is a group of the f%rmulg -NHR. J P

A pendant cationic secondary imino group is =N®HR.

A pendant primary imino group is a group of the formula =NH.
A pendant secondary imino group is a group of the formula =NR.

Thus, in one embodiment, the pendant group is independently selected from;

~ -NH,, -NHR, =N®H,, =N®HR, =NH, and =NR.

In one embodiment, the pendant group is independently a secondary amino group or a
cationic secondary imino group. '

In one embodiment, the pendant group is independently selected from:
-NHR and =N"HR.

The ["'C]Methy! Radiolabelled Pendant Group

Upon reaction with the radiolabelled methylating agent, [''C]methyl
trifluoromethanesulfonate (CF;SO;0" CHj; [''Clmethy! triflate), the pendant group is
converted to the corresponding ["'Clmethyl-labelled pendant group.

Thus, the ["'C]methyl-radiolabelled phenothiazine and phenothiazine-like compounds
have a pendant group which is independently:
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A pendant secondary imno group is a group of the
formula =NR. Thus, in one enbodi nent, the pendant
wW@er@ap3i636 | ndependent|ly selected from -NH , -NHRGB20N4/6D4153
, NHR, =NH, and =NR. n one enbodi nent, the andantuvs ; v v 4 1+ v v
group i s independently a secondary am no group or a
cationic secondary imno gredd: n one enbodi nent, the
pendant gro |]o i s independently selected from -NHR and
=N HR[ Rethy!-iabelisd seratdasy abérlociomsndant Group Upon

A e o il R0 5
c ned hﬁ]mleFHYf lakelad tettiaey areindarauPyr oup i s convert ed to
the @PTG]%H@H%'bEEéo[ca%HEtt ér%enﬁPSgk .pendant group.

Thus, fﬁ £ | -radiol a enoth| azi ne and
pherfol irlmgine Qﬁ?ﬁmﬁﬂhd@n%awpaorpendant gr oup

whi Ceh[”(ﬁm'eﬂ‘@ﬁl%emdtlﬁmc ter’lrﬁaa/ irfinb gﬁﬁt hyl -1 abel I ed

secondary arm no group; nmet hy bel l ed cationic
secondary imno group; a [ Clnethyl-labelled tertiary

A pBhdAAt BRALIR; an"ﬂn{) ggdﬁﬁtl‘ﬁ%:) giv@ﬁﬁ%é &% Eilds Bhéﬁné F'é]h%mﬂll -labelled

I M no group; | ed seco dary
Se@?'?ﬂ?ﬁy @F“Oagr[’u@] (h)ﬂH-s abel l ed cationic tertiary
i mno group. A pendant pri mary am no group (-NH)
gl ves rise to a corresgondl ng C] et hyl - I abel I ed
A EHoBIRREIMAT MRS SupUpN Hxh-g'(esct!-"re)to afcoiapesing [01Glmathy-labelled

caltiohid Se @Al it dlolip:GiNag.("EQg. to a corresponding [
C] net hyl - I abel | ed cat| oni ¢ secondary imnno gr oup: =N

H( CH). A pendant secondary am no group (-NHR) gives
A pérsRint Qeo@naaiyramﬁ@gmuag r\[HF@]g%%hMle |tél9%bh@ﬂodn%rnb' [ﬂb}fnethyl-

A i ok L s o

Clnmethyl | abel l ed cationic tertiary imno group: =N R-(

A catlozuc secondary imino group (=N"“HR) gives rise to a corresponding [''C]methyl-
labelled cationic tertiary imino group: =N®R-("'CHs).

A pendant primary imino group (=NH) gives rise to a corresponding [""Clmethyl-labelled
secondary imino group: =N-("'CHj).

A pendant secondary imino group (=NR) gives rise to a corresponding
["Clmethyl-labelled cationic tertiary imino group: =N®R-(""CHs).

The conversion of the pendant group to the corresponding [""Clmethyl-labelled pendant
group is summarised in the following table.
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A pendant primary inmno group (=NH) gives rise to a
corresponding [ Clnethyl-I|abelled secondary i m no
w@e@ap306rN- ( CH ). A pendant secondary im no grOUGB2004/004153
(=NR) gives rise to a corresponding [
Clnethyl -l abell ed cationic tertiary imno group: =N
R( CH). The conversion of -tithe pendant group to the
carresponding [ Clnethyl -1 abell ed pendant group is
sunmari sed in the foll ow nrjaawe - 16 - Table 1

Corresponding € vethyl=tabel

PendanPefiifitGrotip mary ari no [ bl&? rreé-cﬁldrﬁé [ 85"?@3‘ Labelled
secondary NH -NH( CH) group ani noPgndmrmedrp oni c

pl il)/i'Id.UCI cd tﬂ:rrl o€ H'P@H—NW———
s roup se,ondﬁﬁy i Mgy Qr;m)e{ elc bndJ18MV4iRbRled secondary
’\mst rgmum abel | ed tertr ary NH CH ) ghmrmo grioup o

L ghﬂaa”g%g;m o TR G RBalP o
WEt'hMOQramel | ed secondary primary i ni no garoou@aryhdhlnélgfc(up

nnt ] | aha

;ggcbggﬁrg'éﬁ}@ il ! R:E;E:'l_'l”) 7y NR(“C?HJ) o T C]’fnethyf Reies tertiary

group amino group

cationic secondary [""Clmethyl-labelled cationic

=N®HR =NYR-(""CH,)

imino group tertiary imino group
o y ['"C]methyl-labelled secondary
primary imino group =NH =N-(""CHa) o
imino group
secondary imino "C]methyl-labelled cationic
Y =NR =N"R-("'CH,) el Y o
group tertiary imino group

Thus, in one embodiment, the [''C]methyl-labelled pendant group is independently
selected from: -NH-(""CHs), -NR-("'CHa), =N®H-(""CHj), =N®R-(""CHS,), and =N-(""CHs).

In one embodiment, the [''C]methyl-labelled pendant group is independently a secondary
amino group, or a corresponding cationic imino group.

In one embodiment, the [''C]methyl-labelled pendant group is independently selected
from: -NR-(""CH3) and =N™R-(""CHj).

The Pendant Group: Position

In one embodiment, the pendant group is independently attached to a ring carbon atom of
the polycyclic core of the phenothiazine or phenothiazine-like compound.

In one embodiment, the pendant group is independently attached to a ring carbon atom of

the A-ring or C-ring of the polycyclic core of the phenothiazine or phenothiazine-like
compound.
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group tertiary imno group Thus, in one enbodi nent,
the [ C nethyl-Iabell ed pendant group is independently
w@edososwds from -NH( CH), -NR-( CH), =N H (PCHMGB2001MD4153
R-( CH), and =N-( CH ). n one enbodi nent, the |
Cl et hyl - I abel | ed pendant group is independently a
secondary am' no group, or a-&brresponding cationic
|mnaw% n one enpbodi ment, the@éyt 1!5 t hyl -1 abel | ed
In 08R & d@?%‘upih? RENAAILBOHA dsinpgpandpaii at cheain a ringogrbapatom of
the Aafr@ arle-Fhd, Habhot.of tHees g ds e ﬁlﬁﬂ/@hc c?d?§ o fhlggnh@n&ﬂ%zme or

di ment, the penpdant group is 1ndependent
m@??&@ﬁ%@’*8°8mPPW§’carbon atom of the polycyclic core
of the phenothi azine or phenot hi azi ne-1ike conmpound. n
inQne Eﬁpodlnent t he pendant group is independently
N 9Pe SERREIMEAT 4G PFRFIERLITOHR isif ?ﬁ%"ﬂeﬂW@tw&?h%g’c e Qﬁtlae redstal
po@ftlohshﬁf tﬁ@Wm%ng)rlG‘?—rlﬁ@bﬁth@fpog/eyﬁ‘chg B@rréodf Mgt nrﬁéz ine or

hg tothljﬁlnellkec oun - I'n one e [
A8 F cgmpayd ¥ i%d@ﬁ@ﬁﬂ%ﬁ&eliﬁnaie@atmﬁéerebs é)m thg
fo|mrrhme;a¢tr@mdvihetmo§>clrddwe or Cring, but not of the
B-ring, of the polycyclic core of the phenothiazine or
phenot hi azi ne-|i ke conpound. *n one enbodi nent, the
pendant group is indepg de athed at one of the
"distal" positions of thé A ng of C-ring of the
pol ycyclic core of the p enot, i aZi ne or
phenot hi azi ne-1i ke conpound, Hahi ch positions are
denoted by asterisks (*) in the foll ow ng depiction of
o) cI| cQre The Pendant G oup: The
E%]d 2p é he § tt\gﬁgﬁ@, ment, R is independently
sel ect ed from Cral kyl, C "al kenyl Cral kynyl,
Chrcycl oal k and G 7 y and is optjonal
In STB SAEBRmEtt IR Bishendaihgrleced fiom: Bsail, GLalkend: &1 sptkymyl,
Cgeymlzskys ehe @d/cfonamennaérm i6 thilonallfl butsEtiute P Wt bRe or more (e.g., 1,
grg m?cb)br%ugg Seled{ed gor)n ha{fl eg fluoro c)%ro bromo, iodo), hydroxy, and

C1-4alkoxy.

In one embodiment, R is independently Cy_salkyl.

In one embodiment, R is independently C,.4alkyl.

In one embodiment, R is independently -Me, -Et, -nPr, -iPr, -nBu, -iBu, -sBu, or -tBu.
In one embodiment, R is independently -Me or -Et.

In one embodiment, R is independently -Et.

In one embodiment, R is independently -Me.

Additional Substituents

In addition to the pendant group discussed above, the phenothiazine or phenothiazine-
like compound optionally has one or more (e.g., 1, 2, 3, 4, etc.) additional substituents, for
example, selected from: amino (-NH,), methylamino (-NHMe), dimethylamino (-NMe,),
ethylamino (-NHEY), diethylamino (-NEt,), imino (=NH), methylimino (=NMe), ethylimino
(=NEt), methyl (-Me), ethyl (-Et), fluoro (-F), chloro (-Cl), bromo (-Br), iodo (1), oxo (=0),
hydroxy (-OH), carboxy (-COOH), and protonated and deprotonated forms thereof.
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n one enbodi ment, R is independently C alkyl. n one

enbodi nent, R is independently C _alkyl. n one
wepwsdswsent, R i s i ndependently -Me, -Et, -nPrPCFGBRG04/004153

-nBu, -iBu, -sBu, or -tBu. n one enbodinent, Ris

|ndependently -Me or -Et. n one enbodinent, Ris

i ndependently -Et. n one enbd8inent, Ris

i ndependently -Me. Additional Substituents n addition
%ﬁﬁb—ﬁ@éﬂ&ﬁ@_@ﬂ&% di scussed above, the
phenoth|a2|ne or phenoth|a2|nellke conpound optionally
, etc.) additional

one. or
'”933@?'?1*[]% ﬁf‘%”o"‘f“é%'“%?hmﬁr@th'%?é]ee'&eé@”’moéﬁﬁi mayibedn @owiqnic (e.g.,
wilh a BEitahyd edtinfg-idm NEMEb.g. @ciﬁd&tloﬁ@aﬁoe §: %o%hlond(e SNaHg

am no NHEtS di ethyl'amno (-N
Oﬁ‘@f% telifB) , et hylinino (= NEt) nret hyl (- Me),
et hyl ( Et) quoro (- F) chl oro ( ad), bromo (-Br),

car box cooH) ,

Fas RSHPEr Bt SR LBETah be Lufhe Aol andh lotddion gak -NH H
(of MNiflg,Crpal t, and Solvate Forns n addition, the

phenot hi azi ne or phenot hi azi ne-1i ke conpound may be in

any ionic (e.g., with a suitable counter-ion), salt
Sdnee Breferded Bhérttithisig Combbundd 9., hydrochl oride salt),

or solvate (e.g., hydrate) form For exanple, an am no

group (-NH) may be in the formof an HCl addition
In®akemboblirheritiGhe pRénotiatthé or phaiamidZil ke’ @fhpound is a compound of
h F@nothlfam e Conmpounds n one enbodi nent, the

PHERGT 8%" % or phenot hi azi ne-1i ke corrpound is a

conmpound of the following fornula: M rein each of

Rl, R2, and R3 i g i ndepepsde H_or as$ defined above
for R and Mis an gnio g.,achl ve el ectri cal
neutrality). n oneRerpodive 24 ependently as

defi ned above for| R hG one erﬁ)odl menﬁl NHR1 i s
i ndependent |y - NHMe.

wherein each of R, R? and R® is independently -H or as defined above for R: and M is

an anion (e.g., to achieve electrical neutrality).
In one embodiment, R is independently as defined above for R.
In one embodiment, -NHR" is independently -NHMe.

In one embodiment, -NR?R? is independently -NH..
In one embodiment, -NR’R® is independently -NHMe.
In one embodiment, -NR?R® is independently -NMe,.

In one embodiment, M is independently a halide ion.

In one embodiment, M is independently F, CI, Br, or I.
In one embodiment, M is independently CI, Br", or I,

In one embodiment, M- is independently CI.

In one embodiment, M" is independently Br.

In one embodiment, M is independently I.
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n one enbodinment, -NR R3 is independently -NH . n one

enbodi nent, -NR R3 is independently -NHMe. n one
werodswent, -NR R3 is independently -NVe . n BCIEGB2004/004153

enbodi nent, Mis independently a halide ion. n one

enbodi nent, Mis independently F, O , Br , or n one

enbodi nent, Mis independentft§-C , Br , or . n one

enbodi nent, Mis independently d . n one enbodi nent,
Ingne esperiallyeieferied gmediment, phenahisaiae ek Alenathiazine-ike compound
is ARORIE LARDEYNHR ' KINHME -QRERGS RGAL %!aw_wrisew red

enbodi nent, phenot hi azi ne or phenothi azi ne-Ti’ke

compound is Azurg B (wherein -NHRL is =NHWe; -NR R3 is

-NMe ; and Mis ). | And-The sul ting [

C] -radi ol abel | ed |phgnot hi aZl ne phenot hi_azi ne-11i ke

compound i s [ Net/hyT =NTC] et R ¢ brue: | © Resonance

Structures t is not ed(';pi hat may cherri&;,z,al noi eties and

conpounds have rdsonance properti es. h speci es may

be considered to alternate or resonate between two or
andghe ressdiing dHEkrastialahelled pssnottigzin ort premethifizirfeikerdompound is [N-

C res may be used to accurately

m%@ggggﬁeﬁh)tﬁ%@@%%ci es. Usually, but not w thout

exception, the st energetically-stabl eqresonance is

used to depict the spes o5 Nsas Wi I | be a preci ated by
the skilled artil_slgn, | trues shown herein are
often one of many pESsTHe sf/e sfrange” uc®lur es whi ch

Y
may be drawn to dep%gt t he isane coppound.| As used
herein, and unliss otherw se specifi &d, reference to
one structure is to be considered a reference to al
possi bl e correspondi ng resonance structures. For
e here are many resonance structures for Azure
R ﬁgﬁ@ Sisldre he ones shown bel ow. Each of these

equi val ents represents the sane conpound.

It is noted that may chemical moieties and compounds have resonance properties. Such
species may be considered to alternate or resonate between two or more resonance
structures. Any of these different resonance structures may be used to accurately
represent the species. Usually, but not without exception, the most energetically-stable
resonance is used to depict the species. As will be appreciated by the skilled artisan, the
structures shown herein are often one of many possible resonance structures which may
be drawn to depict the same compound. As used herein, and unless otherwise specified,
a reference to one structure is to be considered a reference to all possible corresponding
resonance structures.

For example, there are many resonance structures for Azure B, including the ones shown
below. Each of these equivalently represents the same compound.

N N
LI JO OGN
+
CH, CH CH, CH

3 3
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G d- 20 - Sone Specific Exanples Sonme specific

exanpl es of phenot hi azi ne and phenot hi azi ne-1i ke
w@orvposmeds | ncl ude, but are not limted to, theCT/GB2004/004153

following: Hc NHC NHHCI C Toluidine Blue NH HCI N

2HCI d - CH Acriflavin HC Hzga- Neutral Red

Phenosafrani n Preparation of “Radi ol abel ed Met hyl ati ng

| Triflate The nmethods of the present
sig %E'ﬁCEX% Ilgg the nethylating reagent [ (] nethyl
trifluoronethanesul fonate (CF S(=0O) - CH3) , also
thyl triflate. t is noted that [ i
SER2Bedfe o Renchpinizzis Sinn e SePBRenka comhgunds nclude, but
anggtohiimitérhio] the following:| eophi | i ¢ substitution (S 2)
reacti ons such as N, O and S-nethylati on procedures

(see, e.qg., Bolton, 2001), but it is also regarded as

t he nost sed | abel I | ng agent 18 e

prepar a di otracers| (see, e. 4@ agren gt

al s ~199%) K shefforts to L)“Ja@\g She chde

as the nethylating aN:nt'-%rWth Azure B have pgoven NH HCI

unsat {8¢ act QL) provi b ng very |ow r&ti oacAZi veeAyi eld

and radi ochemi cal purity: the] hi ghest radi ochéem cal

yi d& | n 0.5%- 21| - [ C] Met NI Tale
has be ed adi oactive | abelling ti 0 ee,
e. 4N St t, 1992 | yataet-a :

Nagren et al., 1995: ‘Lugdkvist et al?, 1998: Nagren &t
al ., 19.?§%%dinel\gne of ¥hese publications teachiogipe
suggest TRENLLE Bs [ Cnmethyl|triflate in

N AN
. e
H,N +$ NH, HCI H,N N

NH, 2HCI
Cl- CH,
Acriflavin HCI
H.C = l D\
: \rTJ N NH, H,N +N NH,
CH;  cI- C- pPh
Neutral Red

Phenosafranin

Preparation of Radiolabelled Methylating Reagent: [''CIMethy! Triflate

The methods of the present invention employ the methylating reagent [''C]methy!
trifluoromethanesulfonate (CFsS(=0),0-""CHs), also known as ['C]methyl triflate.

It is noted that ["'C]methyl iodide is not only the fastest reacting methyl halide in
nucleophilic substitution (Sy2) reactions such as N-, O-and S-methylation procedures
(see, e.g., Bolton, 2001), but it is also regarded as the most commonly used labelling
agent for the preparation of "'C-radiotracers (see, e.g., Nagren et al., 1995). However,
efforts to use [''Clmethyl iodide as the methylating agent with Azure B have proven

unsatisfactory, providing very low radioactive yield and radiochemical purity: the highest
radiochemical yield was less than 0.5%.
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t he nmet hods descri bed herein. As denonstrated herein,
use of [ Clnethyl triflate as a nethyl ating agent
wW@e@anbos7é ncreased not only the radi oactive yi BATHGB2G04/004153
al so the radiochem cal purity. [ CMethyl triflate may
be prepared, for exanple u3|ng t he net hods di scussed
below. n a first step (" irraél ation"), a mxture of
trogen and oxygen, at high pressure (e.g., about 1-5

"Mty tgfiate Aes ACTp USSR rAdjoadlivg iabeling ranckionehsedrie: Bolion,

2001t Ue\bétghggm%seé dt@1.92001aRaken 2t 20 140Y, LLﬁTdFVISt &P UiogkI Nagren
rotons to formCO via a N(p, a) nuc “

Y SR FR AN N MU

tha hdthoRQUedBbeanttran, i rradi ation time of about 1-120
m nutes (e.g., about 10 mnutes) is suitable. Scheme 2

NP ) CO+ N 11 2 On a second step ("nethoxide
Aé @érﬁ&ﬁét@fé'd) herélheugee&wqrﬂ&m@@.f|a$e 564 er@rsiﬂétﬁgfa@tem drehify

sing a sujtable reducing ent, for exanple
me@??ﬁ@lﬁ»ﬁt@nlyﬁh% rafiRasyive il b(UEPAP the raememlselsour%r
exanpl e, Crouzel et al., 1987. At the "end of

bonbardnent” (EOB), COis transferred, for exanple, |
R RETBe hqﬁfﬁ@%d PhEXAMPI® ofSIgi mmethadaidiscpsged below.

exanple, a cooled 0.1 Msolution of LAH in
tetrah dr of ur an STHF The CO reacts with LAH to
Int 58l teP { ieadigfiors). a Frkdure of QRGN andoxydenyat highypregsure (e.g.,
ammsaaxdpbye @ealtxm Q,Ming)ns ezﬂqeab@to E&naa?&n@qt WIETIRER efergy
té a L'Y?V; (g ("neutralisation'), .
(e Rteu D o ot TR bRl Ba ARLRRE! Ol oy
ntﬁtﬂHdr@édwt dardln%eaﬂpcdmh@hto@‘dogﬁoWM(eéoéb@.}é@ Aé,anaan
ed a or._exa 0 ric aci
gy g ne &F piiut 1 20 TAR e (& 6] Brt 10rmiauE eHiseo cd.
for exanple, to O C phosphoric acid (e.g., 1 nl of 10%

phosphoric acid) is added. S_ch%%qe_z

14N(p,oc)11C
o, + N, — 'co,

In a second step ("methoxide formation"), the resulting "'CO, is reduced to form "'CH,;0,
using a suitable reducing agent, for example, lithium aluminium hydride (LiAIH,, LAH).
See, for example, Crouzel et al., 1987. At the "end of bombardment" (EOB), ''CO, is
transferred, for example, in a stream of helium gas, into a solution of LAH, for example, a
cooled 0.1 M solution of LAH in tetrahydrofuran (THF). The "CO,reacts with LAH to
produce the ""CH;0". The solvent (e.g., THF) may be removed by heating, for example,
to 130°C.

Scheme 3

"co, + LAH, — 'cHO L

In a third step ("neutralisation"), the resulting ""CH,O" is neutralised to form the
corresponding alcohol, ""CHzOH, using, for example, a Bronsted acid, for example,
phosphoric acid. For example, after removal of solvent, the "'CH;0" is cooled, for
example, to 0°C, phosphoric acid (e.g., 1 ml of 10% phosphoric acid) is added.



Scheme 4 CHO Li + HPOCHOH+ HPO. - Li na
fourth step ("iodination"), the resulting CH OH is

wa bh@s/oseact ed wi th hydroiodic acid (H'). For eramnpBego4/004153
the CHHis transferred, e.g., distilled, to another
reaction containing H, and, for exanple, heated, for
exanple, to 100-150 C (e.g., 2235 C) to produce CH I.
Scheme 5 HOH+ H . CHI + HOn afifth step
("triflate formation"), the resulting CH1 is then
reacted with a suitable trgfdcpieeq salt, for exanple
silver triflate (AgCF SO )~ The reaction nay
¢ aH entit y e perfppned Usi-ng—caklinn 1 s,+fo S
exan‘%lme, using a cofunh packed with si ILrgIrl3lt?lSifl atPéI?PO4 L
See, for exanple, Jewett, 1992. For exanple, a

sui t gbl e cal . (p.g., stainless steel HPLC C-18 Luna
Inc el iR spadodiaiohf; feireSiiGrsn abrorl isiBen iasiscuiy meiolodic aci
(HB). | Fegrextimble thie€ClJOH Retdhsidivel] &€ distilldy, _td; AotiferERtiBn
nm i s, sui

| ass wool . Before use, t col u ably .
cqtifiine FGrmid 1 5EBR Enfitates. rcmmalgiont GaiSq Eor g to
protimee B8Hglt 300 C. The CH I, in a steamof carrier gas,

for exanple, heliumgas, is then passed through the
colum which is heated to a suitable tenperature, for

exanpl e, about 100-300C (esdhemeapout 200 C), to yield
the desired CF S(=O) - CH. Schene 6 CHIl + Ag CF

S(=0 JICH@HS(=B) OH + Ag—t=—m®ne éigradi nert, thHO
met hods of [ C]-radiol abelling a phenothi azi ne
conpound or a phenot hi azi ne-like conpound further

nGE 9 o h e A LT S
tritate Isarfose>ampdd sivé) trﬁflg@i (AgCF:;m%c,anﬁheé tr']e)acﬁcﬁrif ﬁhb@ﬁ@nveniently be

. nent e .net hods ur r., . .
per B4 Lao A RS KT goleafo R 6 Ptk o witpaiver rifate
S¢e forrexaimpte, Jawett, (19921t Fof éxatmpld, arsuithblecolumd3e ., |staiflBss steel

nglt_r@; ‘Slqj(l) &?E% cc}rlrteﬂﬁrﬁ ?;élogg %nﬁ)ﬂstlgc?srelycp%@éé \?Vﬁh tcgaersg gﬁvlelr ?rlrﬂate, and
held in place with, for example, glass wool. Before use, the column is suitably
conditioned, for example, under argon gas flow for 30 minutes at 300°C. The "'CHsl, in a
steam of carrier gas, for example, helium gas, is then passed through the column which is
heated to a suitable temperature, for example, about 100-300°C (e.g., about 200°C), to

yield the desired CF5S(=0),0-""CHs.

Scheme 6

ICHyl + Ag* CF;§(=0),00 ———— CF,S(=0),0"'CH, + Ag* |

In one embodiment, the methods of [“C]-radiolabelling a phenothiazine compound or a
phenothiazine-like compound further comprise the earlier step of (5) triflate formation.

In one embodiment, the methods further comprise the earlier step of (4) iodination and (5)
triflate formation.

In one embodiment, the methods further comprise the earlier step of (3) neutralisation, (4)
iodination, and (5) triflate formation.
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formation, (3) neutralisation, (4) iodination, and (5)
triflate formation. n one enbodi nent, the nethods

wo eooshaws7eonpri se the earlier step of (1) irraPdEHGBRIVA/004153
(2) methoxide formation, (3) neutralisation, (4)
i odination, and (5) triflate _formation. Automation n
one enbodi nent, the nethod 6f23[' C]-radiolabelling a

n t.hi azi ne,co u r a phenot hi azine- i ,
R R ET e e G Mk P st < methoxide
foemdtiahi, (B meutrallsations t4idodinastichyhhd/ (5o triflatefortdatiohhe et hod

may be aut omated using well known apparatus and

techni ques. F d - Radi ol abel | ed Phenot hi azi ne and

lnamemmﬁddazémethbinkahmfpmmcmdm@ee mgpﬁcuer efeptdie )ﬁfr@di@lﬂin, @)
Nt n rt ns .t . - . not n
e e P BB eartnth b et i o T6) BB el

by, or are obtainable by, a nmethod as descri bed
.n. One aspect of the present invention pertains
Ah(g'[n d -radi ol abel | ed phenot hi azi ne and
phenot hi azi ne-1i ke conpounds, as descri bed herein.

n
' nd. i [ C,-radi ol abel | ed

S SRR o g R ThE e S o P B e ng or o
pheimethiazmeRike dePypoRBd isqredtidlly er Audly defontaget. herein: M R1 n

one enbodinent, -NHRL is independently -NHMe. n one

enbodi ment, -NR R3 is independently -NH . n one
Inexmiecarti broglimhent - tNR niR8hodsisifulifeypiomabed.] y - NHVE. n one

enbodi nent, -NR R3 is independently -NMe .- 24 - In

one enbodinent, Mis independently a halide ion. n one
Theninethiocremay, bavautematedeysagdestitinpwilappamtusraredpeaii@ldsy

preferred enbodi nent, the conpound is [N nethyl -

C] met hyl ene bl ue O Conpositions
['"Cl-Radiolabelled Phenothiazine and Phenothiazine-Like Compounds

One aspect of the present invention pertains to [''C]-radiolabelled phenothiazine and
phenothiazine-like compounds which are obtained by, or are obtainable by, a method as
described herein.

One aspect of the present invention pertains to [''C]-radiolabelled phenothiazine and

phenothiazine-like compounds, as described herein.

In one embodiment, the compound is a ['C]-radiolabelled phenothiazine compound
having the following formula wherein R', R? R® and M is as defined herein:

N\
RS Q D\ 'CH, |y
+
R® R

1

In one embodiment, -NHR" is independently -NHMe.

In one embodiment, -NR?R? is independently -NH,.

In one embodiment, -NR?R® is independently -NHMe.
In one embodiment, -NR?R?® is independently -NMe.. |
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One aspect of the present invention pertains to
conpositions conprising a [ CJ-radi ol abel | ed
w@hb@sostsr@zi ne and phenot hi azi ne-11i ke conpoundPCEHEB2004/004153
descri bed herein. One aspect of the present invention
pertains to conpositions conprising a |
C] - radi ol abel | ed phenot hi azi- %4 -and phenot hi azi ne-1i ke
meXelysle nd, whi.c bt ai ned by, oris obtainable by, a
WE@S@HSB’% WBF%’?tWaW"%@”enbodl nent, the
Imrérmbddm@ntf NT ishedepefd@ity$#s a pharnmaceuti cal A
acceptable carrier. Methods of Imging One aspect of
the present invention pertains to nethods of (e.g.,

InRiRTgspeb@aly pr@fordedmisdahent, e [coﬂ)ourﬁijl‘s?N%b&hi/lsdc]methylene biue:

phenot hi azi ne or phenot hi azi ne-like conpoun

descri bed herei fi. One aspecﬁ of the pres i nvention
pertains to nethods of " [ rragl n V\,hi ch
enploy a [ C-r aqlcpl ab d l hi gzdne| or

phenot hi azi ne- | npunS\Ahl |Ns obta fed by, oris
obt ai nabl e by, tompd as Hescrl b@m herej n. One
aspect of the p—esent i nvention pertal ns_t o met hods of

(e.g., PET) imaging which includes, as additiona

prior steps, the steps of a nethod of [
Cbhpbagial abel | i ng a phenot hi azi ne or

phenot hi azi ne-1i ke conpound, as described herein.- 25

- I n one enbodi nent, the nethods of inmaging conprise
Oh8@spe b%%es%?ﬁ%ent@n)pehgﬁwé eALSTH RittoRS chmprising

radi ol abel | ed phenot hi azi ne or ph enothlag|ne F

gdﬁ%?ﬂﬁae'leﬁt%‘eao@l%r@cﬁnd PhERgthiaaagilike corapeund, as §a$qnbed herein.
of, the whole of) the subject. n one enbodi nent, the

ste of {'i) i ma the subject is the step of (ii)
08%?5‘? % P(??@”E&né%@weéeﬁﬁ'aﬁ & cqreragitionn camarising anount

1@1 réd@]abél%d I;fhbﬁ@tﬂHth@ %B%@ﬁ&hl@ﬂh@-ﬁké’ﬁompound WI?ICh is obtained by,

zi ne-1ike conpound in (e.g., a part

O\/()F\B&@'”@P% BWhe “%‘?]B?Céﬁ de%?%'&%{e'@f PET i magi ng are vveII
knovvn See, for exanple, Czernin et al., 2002; Goh et

2by€ a%ﬂ Heertumet al., 2003; Fowl er et al.

f@@@m élﬁ?\%g @tcogqposmcirg@ﬁtheqf@mpélﬁm|pgarmqﬁ:egta@lly acceptable

cagmdyodi ment , the met hod is a nethod of PET inmaging
conprising the

Methods of Imaging

One aspect of the present invention pertains to methods of (e.g., PET) imaging which
employ a ["'C]-radiolabelled phenothiazine or phenothiazine-like compound, as described
herein.

One aspect of the present invention pertains to methods of (e.g., PET) imaging which
employ a [''C]-radiolabelled phenothiazine or phenothiazine-like compound which is
obtained by, or is obtainable by, a method as described herein.

One aspect of the present invention pertains to methods of (e.g., PET) imaging which
includes, as additional prior steps, the steps of a method of [''C]-radiolabelling a
phenothiazine or phenothiazine-like compound, as described herein.
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steps of: (i) preparing a [ C]-radiol abelled

phenot hi azi ne or phenot hi azi ne-1i ke conpound using a
woredokosheaccor ding to any one of clainms 1 to 45PCT/GB2004/004153

i ntroduci ng said conmpound into a subject; and (iii)

PET imaging (e.g., a part of,_ the whole of) the

subj ect. Methods of Medi cal ‘i‘?eat ment One aspect of

the ent venti o ertains to a Cl - r adi oI abel | ed
;ﬂf?sﬁgl "ﬁén emﬁa? HnagingeemRriss ﬂg% fewing steps:
desciiftediubing eha[''GlabdidRBelied pheABthiAife & pheSRhBBIRE-like
? gll stease condi tion) of the human or ani nal
Mng)ﬁ?ﬁéf‘ f§ One aspect of the present invention
per t@) infaging (8.gl, dPart 6fltrel virord meewﬂ;@j@@t hi azi ne or
phenot hi azi ne-1i ke conpound, ich is obtained by,

oris obtainable by, a nethod as described herein, for

Inwse ehibodinterit tad st df (ip ahBERY th(e%uaject .eftheastdp eas Geterng)lqlng the
e

condi ti uman or i ma t hera
RN I T A LMY A D
pHehothiutinetHxbebhpduind B@ld)i AZar e, B WHoRNSH tHedstibnet.| | ke
compound, as described herein, in the nmanufacture of a
nmedi canent for use in the treatnent of a di sease

Metbods of RET infatfingpafeasd!! lelowh N Sepl fes&HmMpI&\CA¥rhiARt al., 2002; Goh et

APBOAENRE ettt Robe Bhulitd 8 JRBLRNeRAE TN 86} e

or| s obtai nabl e by, a method as- 26 - descri bed

rein in th C f a nedic for use in

Pl B Pl PR o es 0t s BT G0 B EC B 4BR@TS Gpmrising the
stepeeofpr esent i nvention pertains to use of a nethod of [

Cl -radi ol abel | j oth azine .or

oherireanae | PRe IR AhSRNFaSE o hranoiizainesikegompound
ugiray 4 methoa aedrolod tofanmnabaamu’rsmrtgzl& medi canent for use

int & at nent , of ase {jltl on. One aspect of

the (Fabed C"lgnif‘é%??%%‘"ﬁ‘gr' QRUBESE Aot hod of

manufiaEdrimaging (ergd iaqeanteaif thé wholesxé) tha stibjectt r eat ment of

a di sease condition which includes the steps of |

Cl -radi ol abel I i ng a phenot hi azine or a
Methedoofiiedical dréatkbent onpound, as descri bed herein.

One aspect of the present invention pertains to a [''C]-radiolabelled phenothiazine or
phenothiazine-like compound, as described herein, for use in a method of treatment
(e.g., of a disease condition) of the human or animal body by therapy.

One aspect of the present invention pertains to a [''C]-radiolabelled phenothiazine or
phenothiazine-like compound, which is obtained by, or is obtainable by, a method as

described herein, for use in a method of treatment (e.g., of a disease condition) of the
human or animal body by therapy.

One aspect of the present invention pertains to use of a [''C]-radiolabelled phenothiazine
or phenothiazine-like compound, as described herein, in the manufacture of a
medicament for use in the treatment of a disease condition.

One aspect of the present invention pertains to use of a [''C]-radiolabelled phenothiazine
or phenothiazine-like compound, which is obtained by, or is obtainable by, a method as
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One aspect of the present invention pertains to use

of: (i) a (unlabelled) phenothiazine compound or a
w@ ewalosiered) phenot hi azi ne-1i ke conpound, as deSUGBR@d/004153

herein; and (ii) [ Clmethyl trifluoronethanesul fonate

(CF SOO H); in the manufacture of a nedi canent for

use in the treatnent of a di3@ase condition. One

ect of th resent invention pertains to a nethod

deghy

SFErFIRD s AN AR 2TBrdipael forvisg iy thei tegatment of a

dig28®tbiditigh. adm ni stering to said patient a
t herapeutical ly-effective anount of a |

C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke

Ore0agpRUN6t th@pred@Raivapash Perfhdto (BRF aTRARsd Of| “b??aduolabenmg a
F@ﬁent i nventi OF@Eertlﬂl ns to a nethod of trea

Gzins & AANENRNBAINPHIkE cprpPwih as desRiibPd hagpin, as part of a

madml oi BbRUfh&tGringla ArRidkaphi BALiséin the treatment of a disease condition.
therapeutically-effective amount of a |

C] - radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1ike
OreoagpRuist, thél\bﬂeé&tllmeﬂb@rﬁibél@éinéo% a 9Eihdd @bﬁﬁhﬂ@@iuﬂn@}é n@edlcament

escri bed herein., One aspect of the present
R = RS o I AR
[“d] sRikssballingd fHepBthidzine ¥t pHAbihi=MEAkE ToRPound, as described
adm nistering to said patient a

hefeiy apeutical ly-effective amount of a [ _
C] -radi ol abel | ed phenot h| azi ne or phenot hi azi ne-1ike

conmpound,.  and es,, as a'ditional prior
O%et%% ct c%ﬁl%e grteéé\g "b‘fen '?ﬂ%FthUSF -radi ol abel ling a
(i) pr(emabdsuea)zpmoafammﬁﬂmmlon athd@@n&g HReHdtEiazAs-like compound,
n one enbodi nent, the disease

d h
as d%ﬁ&]qe%j}??gr%grn cancer. n one enbodl nment, the
(n)qi1§$astbyldrbﬂld>|rd;]métgamésuﬁeﬂ1am(EdIBSSOZQV'CHgJ n one
di t onditjon i a
B e oA ot GRS LS it terBret oA Brer s aandion
di sease (AD). Tauopat hy As di scussed in Wschik et
I 0 | abel.l. ed hi azi .
o aswsfiin 21 waST I WEoBb Bl B HBOF phikeatmett oigutisoase
cohditien in scpatiebt, ndmbnsmgaadmmtktehhlgitc ahid Fpiatiaﬂﬁrthérapétﬂidﬁsy) effective

R o T o Bl PP pe2he el bR B gomoind, as
deberipetlheran.aggr egat ed PHF tau, for

One aspect of the present invention pertains to a method of treatment of a disease
condition in a patient, comprising administering to said patient a therapeutically-effective
amount of a ['"Cl-radiolabelled phenothiazine or phenothiazine-like compound, which is
obtained by, or is obtainable by, a method as described herein.

One aspect of the present invention pertains to a method of treatment of a disease
condition in a patient, comprising administering to said patient a therapeutically-effective
amount of a ['"C-radiolabelled phenothiazine or phenothiazine-like compound, and which
includes, as additional prior steps, the steps of a method of [''C]-radiolabelling a
phenothiazine or phenothiazine-like compound, as described herein.

In one embodiment, the disease condition is skin cancer.

In one embodiment, the disease condition is melanoma.
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exanpl e, for the purpose of diagnosis or prognosis of
a tauopathy, such as Al zheiner's Di sease (AD)
WORK0ak0B0s76 it is not only Al zheiner's Di sease i PCTHEBRIV4/004153
tau protein (and aberrant function or processing
thereof) may play a role. Thg pat hogenesi s of
neur odegener ati ve di sorders~ Geh as Pick's disease and

Progr essi ve ranucl ear . Pal s PSP) appears to
ln@é?%@? é’?@"%t'§ﬁggﬁe%§?c‘?ﬂ?ﬁlt'89 1% taSJ‘Ppﬁth-hol ogi cal
Intoneredioeitndrt tha gigeagadaeition id NighsleeF atisessd pd)and

stellate pyram dal cells of the neocortex,

respectively. Qher denentias include frontotenporal
Tadepethyyi a (FTD); parki nsonism|inked to chronosone

(FTDP-17) ;

di si nhi biti on-denenti a- par ki nsoni sm anyot rophy conpl ex
Aq DBRASH inpAischidet plora002 nailiel plegehiaziat iafd poBRRhzIne-like

AL rope; .pallido-nigrq-|nysign, degeneratj o
oo o1 ¥ MBS nekeiB e B to Hetied <lid Flements” (bries)
andsee, seeverns, ligahdsfor kauedggedgates2000, especially Table 5.1

therein). Each of these diseases, which is
characterized primarily or partially by abnormal tau

Sumhgoepatindsimay therefbrerieaubetion hetirids ohmballifg ageregates PHYau, for
BB, 08 oy 0 SRR Mg 7 S kB0 o mnimrs

DiseasedAbDhi es, e.g., in a subject who may be believed to
suffer fromany of the above-nentioned di seases.
Met hods of Di agnosis or Prognosis One aspect of the
Nojaldg.ehis nohomy Alzbainee's Disezse irowhich t«D pro@th @hdekirast function or
L 87] r enot hi,azine-1ike ¢ ound, as. .
orf QS8R AR oo R, R Risohe i SOFR RO ibenBatve corders
suph ag Rickis diseast land Pfegrgssiveodbumanlictzan Pelsg ¢REP) ampears to correlate

. i ' i .5 28 -
B BEA o ATRE 56 AL Bl B e e e s and
steljpte pitamidabed!ls of thelmencortexamspectively p IGdneart denseniting include fronto-

teﬁg?fﬁgd entm.}:ggzjip%r%tomsﬂflglkgg to 8%088%03{.%32&@@%-1 g?

escri ereln, use I n a

diginhilejtiers dementist prylinganisgmn-amy b oy sios phex (ﬁlﬂﬂj\rmsbailidﬁ-gl)cmto-nigral
e eat, (910, OBk, SRt A S TR Bl Bl
COﬁ'Cﬁéiaﬁalcﬂagﬁn@‘@ﬁ@h@l@ a0l ofhreog (reei 8.9(, #Vigchik eff al 22006 @apecially
Tag%”@.‘l ttl?qé?@i)‘n?."@éé’ﬁ%f ‘gﬁ?é%%y a8ed. \Aﬂcihiriggﬁa%ﬁg@z{jalﬁgofjrinaasﬂly or partially by

enot hi azi ne or not hi azi' ne- e Co
abpegied! it ea0diegation. is referred to herein as a "tauopathy."

In particular, the compounds may be used to assess neurofibrillary degeneration
associated with tauopathies, e.g., in a subject who may be believed to suffer from any of

the above-mentioned diseases.

Methods of Diagnosis or Prognosis

One aspect of the present invention pertains to a [''C]-radiolabelled phenothiazine or
phenothiazine-like compound, as described herein, for use in a diagnostic or prognostic
method (e.g., of a disease condition) practiced on the human or animal body.
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One aspect of the present invention pertains to a

nmet hod of diagnosis or prognosis (e.g., of a disease
w@endiosicod) whi ch enpl oys a [ (] -radi ol abel | edPCT/GB2004/004153

phenot hi azi ne or phenot hi azi ne-1i ke conpound, which is

obt ai ned by, or obtainable bé a nmet hod descri bed

herein. One aspect of the pr §ént i nvention pertains

t thod of dj. i . is (e.g., of a
Ol ahelE B8 artse Bl VR b eBhip Bl Ll s ebaiscuenahiazine o
phehethixzrealikers@ nipoupdyartodiis abtdrred 6k er SKEPALB G ,@H{éthod described
e steps

whi ch includes, as additional [ steps, t .
BT Srondiis 3 Botrapendtiord (e esiisetn o arogoais of a
digdesaebhditian)1eadticke on tepeungh orthirlgigedy bed herein. One

aspect of the present invention pertains to use of a |

C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke

Oroagmend tha prebeatinvdrtidn persihdto 4 metHid dTairghast bF frofhosis (e.g.,

nmedi cament (e.q.. a diagno C Qr. pr sti ¢ reagent)
ol Pt RE %Hd'f'waqm'%%e@gs %f’q@rfaa'ﬂlégﬁﬁegdgq eqoffiaziness
pheonthidzinedike@enpaapd cis debcrided Herglsent i nvention

pertains to use of a [ C]-radiol abell ed phenot hi azi ne

or phenot hi azi ne-1i ke conmpound, which is obtained by,

Omwe agiechofitablpesshyt ingertieh pedaide &ca meabdre dRighosié br pragnosis (e.g.,

ture.of a.ned canmen e. g. di ggnostic or
o e b Ty e EPRAL ¢ et Rl Basblase o
phenoiizasieslikefcompdiisd aghctcio pdidiicarhy, Enebtainpsie by, methed described
h%iﬁsent invention pertains to use of a nethod of |

-radi ol abel I i ng a phenot hi azi ne or a
phenot hi azi ne-1i ke conpound, as described herein, as

of i, di t . .
o2l oRuTPLAZE, e RIS HoBBRRR bfuRingr mpanoss (es.
of @i diggrass iconditio) vaiphosmsioysea {'Cl-radioabelissigaeaothiazine or
orE Bl B0 oo hoin 3R R e s Y BB S RLhra B, bBlers oo
metbed of' 10jeadivlabeltirg s pbengthiamimosi shehethinzinedike@otipsaaE @s

nd] it whi ch includes the steps of |
de%i -Irg |eg$ébel ling a phenothiazine or a

phenot hi azi ne-|i ke conpound, as descri bed herein. One
f . ' ert ai to, ys f. .
Ok B4 15 BAS R BRI B85 L1 B i35 henotiazne
or pheadieiprise)ike hempeundaas desdribke hereinp oLthd manufacture of a
medicament (e.g., a diagnostic or prognostic reagent) for use in the diagnosis or

prognosis of a disease condition.

One aspect of the present invention pertains to use of a [''C]-radiolabelled phenothiazine
or phenothiazine-like compound, which is obtained by, or obtainable by, a method
described herein, in the manufacture of a medicament (e.g., a diagnostic or prognostic
reagent) for use in the diagnosis or prognosis of a disease condition.

One aspect of the present invention pertains to use of a method of [”C]-radiolabelling a
phenothiazine or a phenothiazine-like compound, as described herein, as part of a
method of preparing a diagnostic or prognostic reagent suitable for use in a method of
diagnosis or prognosis (e.g., of a disease condition).
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as described herein; and (ii) [ C nethyl

trifluoronethanesul fonate (CF SO OH); in the
worewsossrare of (e.g., in a nmethod of prepari NBYT/@B2004/004153

medi cament (e.g., a diagnostic or prognostic reagent)

for use in the diagnosis or grogn03|s of a di sease

condition. n one enbodi nent;2%he di sease condition is

a tauopathy. n one enbodlnent the di sease condition
Oﬂ%amef»ﬁ%f the presepl; igwdien patains fo amethorsd manefacturing @ medicament

foﬂuﬁQiH(?ﬁé dlﬁgr%s@él%ﬂélﬁsis‘?(e Ethadideasé €6rﬁ‘d|ﬁ'8n'§‘ Wﬂﬂ:h &H&ud@_s) the

.. n one embodi nent
St%ﬁsa@‘rﬂ §1 Eadéﬂ'at}ﬁ”ﬁng%‘oihi%llﬁd%@ phggotﬁ@alrlerlﬂsﬁ&pmpweﬁ as
dssbhsy hdrbig, steps of a nethod of [ C]-radiol abelling a
phenot hi azi ne or phenot hi azi ne-1i ke conmpound, as
descri bed herein. n one enbodi nent, the nethods of

Ofk M&ﬁbﬁh@br&bﬁgﬁ@éﬂlén oftRpd BAusehs: fol | owi ng st eps:
nt r oduci n -radi ol abel | ed phenot hi azi ne

(0 CipRBRISOP ST BRI EOBBHROH @ (ReRs I debhemB azine e cpmpound,
aRisefitadhdrgint &y presence and/or |ocation and/or anount
radi ol abe henaot hi azi 0
(")pﬂéi'aﬁehybtﬂfwomﬂk@“e pelRdC Fﬁ%?gﬁ%wbj ect: (iii)
in Gy Mah@attig: &M18.97, 85 Hintetitdd diippetehgy Mkbﬁfénﬂ@fb? 4 Biagnostic or
é?l‘?%ﬂ? W th a i sease C%dltl on of the subject. in ogne

) M IsedR ths aghpesip oqxqgga@g pfal%gppp%condltlon
phenoth|a2|ne or phenoth|a2|nellke conpounds, as

descri bed are foll owed the additional steps
IngF ST mATT Gim ARG FRICHoDSS f imbBREbel | o

lnpfnereattf@umzerm;athgausehw@drm:ﬁaﬁ lﬁfﬁlzhéih@r‘@ argaé)%glglxd)rt 0 ?
s eterm ning the presence and/aqr, | ocation
IngAa eBoHrA theAiganestic ronaBie Teon FertIiang i AR State of
subfeenot hi azi ne-1i ke conpound in the subject;- 30 -

(1i1) correlating the result of the determ nation nmade

in (ii) wth a disease condition of the subject. For

Inemalmil@dmhemt Cthe n%ﬁmfm'ghosné bepghbs hchitlesliaag¥afibal prior
steps, H’]r osqggsscl)fs am thod O?Hp(ﬂ-radl&abellmg a phenothiazine or phenothiazine-like
compound, as described herein.

In one embodiment, the methods of diagnosis or prognosis comprise the following steps:

(i) introducing the ["'C]-radiolabelled phenothiazine or phenothiazine-like
compound into the subject;

(i) determining the presence and/or location and/or amount of ["*C]-radiolabelled
phenothiazine or phenothiazine-like compound in the subject;

(iii) correlating the result of the determination made in (i) with a disease condition
of the subject.

In one embodiment, the methods of [''C]-radiolabelling phenothiazine or phenothiazine-
like compounds, as described herein, are followed by the additional steps of:

(i) introducing the ["'C]-radiolabelled phenothiazine or phenothiazine-like
compound into a subject;

(ii) determining the presence and/or location and/or amount of ['C]-radiolabelled
phenothiazine or phenothiazine-like compound in the subject;
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conprise the follow ng steps: (i) introducing the [

C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke
W@ o09p0sneds i nt o the subject; (ii) determ ning tPEr/GB2004/004153

presence and/ or amount of [ C]-radiol abell ed

phenot hi azi ne or phenot hi azi ne-1ike conpound bound to

aggregated PHF tau in the br&n of the subject; (iii)

correlatln] result of the determination mde in

(i i) (cere gi'ﬂé? SUBHHHL 9fhg detgrminatiop naadstia (Hiwithrredisease condition
oftH®k éct. N one enbodi nent, the nethods of [ _ _

g -radi ol abel | i ng phenot h| azi ne or phenot hi azi nel i ke

conmpounds, as described herein, are followed by the
Fadgkatip®) &l orid @Aodihent( the d’né‘th&&éjémlé'%o&@%r brognosis of fal tauopathy

C -radl o} bel | egl phenot hi azi ne or not hi aZi ne- |

?1‘@"895 &¥bj ect; (ii) determning the presence

and/ @rmtacmé Iyt LﬂC]Qladb%b@oﬂﬁ%ﬁbﬁ%zﬁﬁ%%@h&ﬁ%ﬁﬁecﬁke

henot hi azi ne- | i ke conpound bound to aggregate
MRPYNH iR dgFui§Ftor the subject; (iii) correlating the

r esufiif détérrﬁlhlﬂg@ﬁ?é Pk et ér@%rmnt &F [(Ch-tadMIAREIES %henothlazme or
t au )o state of the subject. Treatnent
PR TRL i oAU PoUaELlo RSB EPoRIBAATI 1a4 1o s Gromabie wibiect
t r eaii) Borrélat A tre QUM of BIRY dSeMEnARA SRl iX (:t)%.ﬁhftﬁél%dﬂ%ﬁ&thy (e.g.,
d[ h rag/ vvhether of a human or an animal (e.
A@ﬁ? 8{‘3 Qﬁg?%/) ti cat i ons), in which sonme desired
therapeutic effect is achieved, for eéanpl e, the
hi bit f. th of the condition,
N R T -
nhercot-rfpeuma; as ufescmb@g hessin, AreMIORSd @wtr@faddhi?nt5|ay?ébstdfon
t cure o
con l)t tg?‘fluc‘iqul%ﬁ fnﬁfra ‘nge'lﬁdd’é‘ﬁw Bging orphenptaiagine-dke
cqmmpmlhyhrac(as,ubjebteveml on) is also included. The tgr m
"th ti.call,y- tive, amount ein, o
per (Ol FESPHA RIS SRoeiHe E/RAmOT o4 CLipARRIGPhanothiazine o
phrembthidzale;like @oppsuhd bourar to@g??g@teﬁﬂ-ﬂ’ﬂ? t%l@ﬂ@[ﬁesbrﬁﬂ difhe subject;
t ou whi.ch.is ective for cin
dosi ( EaBTTRIEIR oS pieocieriiaon Suain B AtH e oty (e..
ADeststervd Hecsubieef it/ ri sk rati o, when adm ni st ered in
accordance wth

c

Treatment

The term "treatment," as used herein in the context of treating a condition, pertains
generally to treatment and therapy, whether of a human or an animal (e.g., in veterinary
applications), in which some desired therapeutic effect is achieved, for example, the
inhibition of the progress of the condition, and includes a reduction in the rate of progress,
a halt in the rate of progress, regression of the condition, amelioration of the condition,
and cure of the condition. Treatment as a prophylactic measure (i.e., prophylaxis,
prevention) is also included.

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,
commensurate with a reasonable benefit/risk ratio, when administered in accordance with
a desired treatment regimen.
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a desired treatnment reginmen.- 31 - The term
"treatnment” includes conbination treatnents and
w0 b@sapices, in which two or nore treatnents orPCT/GB2004/004153
t herapi es are conbi ned, for exanple, sequentially or
si mul taneously. Exanpl es of %reat ments and t herapi es
i nclude, but are not limt edst chenot herapy (the
adm ni stration of active agents, including, e.qg.,
drugs, antibodies (e.g., as in inmunotherapy),
Therteuin Ltgﬁtmentgmclw!% bﬁmbhaﬁcﬂd&fmmsmsfahd ﬁmﬁple@gﬁfﬁlch two or

m@%’%rp ébn;e&t%gtvwgiaupﬁ) éﬁ‘PWg aagpon o s?a%uentlally or snmultaneously

E)@M@Obfcbﬂeamédtednthmﬁéy naelum-; bat amhe)n Pinhéd®, BeerhbthBrapy (the

aaﬂﬁﬂ??&”&g o%%r i Setaeq(e Cﬁ'ﬁ:}ugmgu% B q%%g%r%t%ﬁg%g rglnfalsrl]n 't
mmmﬁmraepm prodrtigs ca‘g AakInIphetod@iansio therbiey, IBDEPT, ADEPT, etc.):

er| raII or topically (i.e., at t he
Susq/et%‘?g#'g@ens% txﬁam es of adninistration
i ncl ude, but are not I|mtedto, oral (e.g., by

Rd;ﬁ‘@secf‘ftﬁla?\mstrgﬁjo%cal subl i ngual ; transder nmal

(rrocrudrng, €.9., by a patch, plaster, etc.);
t ransnucosal (| ncl udi ng, e.g., by a patch pl aster,

O L O L —
conmaificbm eempiisingié rmagybeaisdmigistezedyto, a wb&eaﬁpamw@ny convenient

rottte 9f adﬁwms%‘léggn twl'h%tﬁg? %E:Qen% caEyZﬁer{err&ﬁ;? E)E p&glg)ggrey%/ the site of

enena
depmc@mtlgn for exarrpl e, by injection, including
subcut aneous, i ntradermal , i ntranuscul ar, intravenous,
intraarterial, intracardiac, intrathecal, intraspinal,
unﬁﬁsrcé@dmmtm‘tlonmmmwlaae noti lintitedldo tnrala(leg by ingestion); buccal
agra
sub RS 3RFNLENES) inc Btk a8 St HRE S FoomcosalGnctuain,

intraarticu Su
e.q.i By pafch, golasjerg efc.)i intrasasat (eg. gy maqabsnriay)nod:u’lan:(etgheay eyedrops);

pumc?h'aﬂ) (e. gpyta})blﬁﬂglgmn of IP&Jf‘ﬁja% BREP{e(P%Pr}{J L# \é(r)q' r\i|a 0 gerosol eg.

I"rg~I cut aneous
thrsuajj MKl péh@SéTH@Ct@Ud@}ge,dtty/qmtabosmty mme;nebm),amgmi @ed., by

Wbareﬁte%l%?@iﬁhpl%gctloﬂ ﬂ?ﬁaﬂa sﬁéﬂég%%uﬁelatradermal

kangar oo,
lnt@n’g{tswigg)ntrayen@@emtragléer@l,,mtsacg[dlaoemtnat@,calalrhaamhﬁr, a

mtrza@&psu@ar%E%sul%@(n‘trggrb(@ BtrapSitdR4P StratAch &y osn%c@ncular

intraarticular, subarachnoid, and intrasternal (including, e.g., intracatheter injection into

the brain); by implant of a depot or reservoir, for example, subcutaneously or
intramuscularly.

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, simian (e.g., a monkey or
ape), a monkey (e.g., marmoset, baboon), an ape (e.g., gorilla, chimpanzee, orangutang,
gibbon), or a human.
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(e.g., a bird), canine (e.g., a dog), feline (e.g., a

cat), equine (e.g., a horse), porcine (e.g., a pig),
wW@008030626 g. , a sheep), bovine (e.g., a cow), BCT/GB2004/004153

primate, siman (e.g., a naney or ape), a nonkey

(e.g., marnoset, baboon), 2pe (e.qg., gorilla,

chi npanzee, orangutang glbb& or a hunan.- 32 -

Furt hernore, the subject/patlent may be any of its

forms of devel opnent, for exanple, a foetus. n one
Fuythefraoree theesubjedt/patfeint mah ®e SHppEies fofras bd¥velchritnk YEkample, a
E rnulatlons Wile it is possible for the [

 adi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke

compound to be used (e.g., adninistered) alone, it is

of t referable t resen forrrulatlon One
g deB Eraonebl 18 FRpris bt pUPRL

conposi tions conprising a [ C]-radiol abel I ed
F& mgt hiazi ne and phenot hi azi ne-1i ke conpound which is

obtar ned by, or is obtainable by, a nethod as
descri bed herein, and a carrier. One aspect of the

WA R B Boss IR LRIt Bl S RIE ezt SF Shehdifidzine &
cqphrEniot o be Liset (d. & eadroinfstaied) alans, it ssaftentpeefehieionresuntit as a
foﬁﬂ&g{g er. n one enbodi nent, the conposition is a

armaceutical conposition (e.g., formulation,
preparation, nedicament) conprising a conmpound, bas
' 1.0 : ceutical~ accep t.a
oH&é&JécPSHhQgFe%thnB%g%oﬁ ﬁgrqg Ing, 80 comg? P$ SRMP ésnég a
['Sheadicigleaiel paknatbiapinsiant pherahipzinslikgcatpdup@sihiciie obtained by,
S e e her with one or
orﬁrgggtg@tg ﬁlgrbﬁp gfeﬁrﬁctg:de% ?%Sgﬁﬁeda'&éég' t%bq[%c?rﬁ'ﬁf‘edi ents well
known to those skilled in the art, including, but not
. ce bl.e carriers
Ohé F%Lﬁe%?ofltﬂe %@E{Tﬁ%erﬂltohg)gha\l}gﬁf R S|t'8P§C°rBBﬁJ§"Egr§
[ ﬂé@imla@ﬁ”ﬁd@bendhlazlneﬁndahemthlbnm Ilkmmrspomdadm tésoebad herein,
EQ i sers, surfactants (e.g., wetting agents),
i ng agents, col ouring agents, flavouring agents,
and sweet eni ng agents. n one enbodi nent, the

In %ﬂgﬁﬂfﬂoﬁhﬁgﬁt fHE EBRPoSOSHE 'asp%§rn9§c%ﬁ{lca"i‘%rln¥83|ﬁo%e e ’formulat|on

preparat|on medlcament) comprising a compound, as described herein, and a

fo

pharmaceutically acceptable carrier.

In one embodiment, the composition is a pharmaceutical composition comprising at least
one compound, as described herein, together with one or more other pharmaceutically
acceptable ingredients well known to those skilled in the art, including, but not limited to,
pharmaceutically acceptable carriers, diluents, excipients, adjuvants, fillers, buffers,
preservatives, anti-oxidants, lubricants, stabilisers, solubilisers, surfactants (e.g., wetting
agents), masking agents, colouring agents, flavouring agents, and sweetening agents.

In one embodiment, the composition further comprises other active agents, for example,
other therapeutic or prophylactic agents.

Suitable carriers, diluents, excipients, etc. can be found in standard pharmaceutical texts.
See, for example, Handbook of Pharmaceutical Additives, 2nd Edition (eds. M. Ash and I.
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ot her therapeutic or prophylactic agents. Suitable
carriers, diluents, excipients, etc. can be found in
W@ e@adasds phar maceuti cal texts. See, for exanpP&l/GB2004/004153
Handbook of Pharmaceutical Additives . 2nd Edition
(eds. M Ash and .- 33 - Ash) 2001 (Synapse
I nformati on Resources, Inc. Endl cott, Ne\r/]v Ygr k, USA),
Renj n' s Phar maceutj cal Sci ences , 20th edition,
ASl2O0 i e atomigtion: aseurgswili, Hdidosh olsw orls, USA),

Rmmgm%@mﬁmﬁ’&amﬁﬁc?ﬁﬁc@t@Lzoﬁi(édhﬁbrﬁt%ﬁ mpp’@&ttﬁd\g@?@g Iﬂ&nV;lllklns
94. Anot her aspect o e presen I nventi o
2 3 HERPOgK oppharmaceulioalExeipignts | 4% edition 3894-i on

conpri Si ng adm xi ng at | east one [ C-radiol abell ed
henoth| e or phenot hi azi ne-1i ke conmpound, as
AR RSB 6 BierProsait G/ ARHONHETRING & Mstads a8 mskingra pharmaceutical

cqnigmsmaﬁ Eblr]tnlpﬂﬁhg‘ a@?m@tama%t brﬁ&[]‘@lr@dlblgbé‘fé'dgsﬂéﬂgmészh@ or

t n carriers

Oﬁ,%z@ﬁ'f%e%@f@ou?é‘ s drlied itelas OGrber with onm ey gofe0ther,

prtaabbmmcalma@céptaaamﬁgré@em? %ﬂkﬁbMto&h@é@%ﬁﬂe@hﬁ‘tﬁ@% e.g.,
ctive CO u e

cA IS e st o R Bed 28 Tretle et e piablts. i), each

urtitcoataizaupdsetermine e dimR0hS(dosaicd bf thk SctiviEOdBRSdUnoNS,

dosage forns, etc., which are, within the scope of
sound nedi cal judgrrent suitable for use in contact

The tetm t'mrmaeamesnycafccé;bteblsuﬁs e@etd tieheifl lp@ﬁélh@fb é&mbunds,
excessi ve . t oxi

indfBFRAS, HatelBlS pEHSC oS HisPOs agmbestoPhich s it g scope of
somlodmadwar jatigment huumbreefasmablcentbemfh thé rtue&h@srclﬁmh@subject in
uent exCl al soO

Sdh G ey Wb o RRuPER kBhiGh b ia BsagneR, erther
prololbnaror|cn|g1pm1.‘htlentcs>n0‘ﬁendmmté afthal reésmableﬂéﬂef SRR, | FHEh

par.e tho S n int
p‘ﬂ 8 °'p'§“c s Y a#gate'ﬁéngh’eeﬁe%? Ogﬁﬁwg.%@patlble
wﬁhtheott@smgrailertbmotmefcammiaﬁen.con'pound wWth a carrier
+whi ch constitutes one or nore accessory ingredients.
n general, the fornulations are prepared by uniformy
Tfmfdrnnmathmamyybdqmrepged by iany metigrie eisttknown imtheaet cbf\pﬁarmacy

S\%RW%H%%S%IB% %\g:s&%pzéfsbréﬁgg jrito gﬁ%) {Eﬁglﬁ %%(EIV?] gopﬂgundy with a
capias dwbich qoﬁstrhmeessapymoﬁéhm:cémdnsluIngtadimtimmddwem apared

' id. I : late, . .
oA oo 580 BBl DSBSl Bt e
cotripereaWwith carriers (e.g., liquid carriers, finely divided solid carrier, etc.), and then
shaping the product, if necessary.

The formulation may be prepared to provide for rapid or slow release; immediate,
delayed, timed, or sustained release; or a combination thereof.

Formulations suitable for parenteral administration (e.g., by injection), include aqueous or
non-aqueous, isotonic, pyrogen-free, sterile liquids (e.g., solutions, suspensions), in
which the active ingredient is dissolved, suspended, or otherwise provided (e.g., in a
liposome or other microparticulate). Such liquids may additional contain other
pharmaceutically acceptable ingredients, such as anti-oxidants, 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
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Formul ati ons suitable for parenteral adm nistration
(e.g., by injection), include aqueous or non-aqueous,
w0 @686 pyrogen-free, sterile liquids (e.qg. PCUGBmmMMMﬁB
sol utions, suspensions), in which the active
i ngredient is dissolved, suspended, or otherw se
provided (e.g., in a liposo 4or other

m croparti cul tlﬁge) Such |iquids may additional contain
regipicat- Rieasc% Pwﬂt&/m%%&rgﬁa@@p Syt Apehwls, palynlseglycerol,

ve@@idbteoéﬂsdékm the like!f ERdrfiplep bESRBNRLdOGHe cartidRithi SRR such
bacteriostats, suspendin ents, thickening agents

fO%ﬂa%mcw%ﬁ%tﬁn RIS TriRGIonoRinaPES SYRIATS of basiatediRingers
gorl! Wbd:aﬂyﬂ 'th@éé]ﬁénfr@tﬁcﬁ%’iﬂ‘e &Sﬁdé in\grédléﬂt ¢h th@fllqbf&% from about

EXCI

1 nsa{m?mbouf 0 HalilefaT BXODELE &P SHOEETRNEM SRR H/ml. The

fohWsRIeImayMeosbeénted M hriit-dRBGr hiu@i- dids'é%ea@ﬁl%ﬁiaﬂ%r@ffor example,
sui bIe isotonic carriers for use in su

arpg S cTatRe YgEmdimadinegs e ilmpé\H&S?@rpond'tlon requiring

oHRV ﬂl@%ddﬁloﬁ@f thkisedtile Rjuid-artiat /Rt eRampiefwater i lﬂ}‘e‘btl&{b immediately
the concentration of the active | n%re i ent

| cal | h
Prioh 5 . | Bl PESAUSGr BB P A SR ATH SHSDeR O Ma BT hared from
stérde pewasp| grahulesnmaasiblets0 ng/ M to about 1 nmg/mni. The
formul ati ons may be presented in unit-dose or

nmul ti -dose seal ed containers, for exanple, anpoul es
Dedigevi al s, and may be stored in a freeze-dried
(I'yophilised) condition requiring only the addition of
the sterile liquid carrier, for exanple water for
It Wit iecdppodtiated byreak at sKilyinthid ot tHaOaMﬁrSprldfé(tiﬁéﬁyéé@lﬂ mtlve

ol TS e am BB hEET S R ES 2GR Folmbpats, BAREaYGom patint t
patieht. [b)agampmh@me&tmmdby!o&;]g% il gearhily |h\7bl\te”1tgeaiétanbih§tof the level
t e active c unds,. an
or i REIe P GRAET b o el PYa SOB RERaLnS Salrcipd dgsaoe
lefel avifl ghtene ioh at\mn[aa/tofézﬂkitors Dedleling, buingpt limited [, ith’@ehctlvnty of the
At B Softepind SElsie Shadhifrt Sioh e Bl GuPfhutagion: the rate of
eﬂ_@thh@ftfmmnmodﬂd ahé datation ?ﬁ?esﬂtehtméned:tl@m@s kempounds, and/or
.l d t ors,inclu
mpleliois S58F B ooibiauR ORbvely bEIGS BaTats il reckneBbh e age,
weipkt, canditenpdereedati ek, ramili poiog mteljnealth_lsr(ﬁry@»fthe patient. The amount of
o B hf P B odrfistr Bl il it b 9 P Lot PR ivsiian,
vederihatian, matctmicianh, salhhsa%h genemal!yhhma&éaga wilt bl@ssle;vteﬂ Ed ychidve local
t ex, age, [ .
cdoiEnif R0 bt 8 58 B i PR defipn Mo BT e Wioisapsing

subktantial haarhiubort deldfarolanidméfiadts.

Administration can be effected in one dose, continuously or intermittently (e.g., in divided
doses at appropriate intervals) throughout the course of treatment. Methods of
determining the most effective means and dosage of administration are well known to
those of skill in the art and will vary with the formulation used for therapy, the purpose of
the therapy, the target cell(s) being treated, and the subject being treated. Single or
multiple administrations can be carried out with the dose level and pattern being selected

by the treating physician, veterinarian, or clinician.
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conpound and route of admnistration will ultimtely

be at the discretion of the physician, veterinarian,
w@eroosiswici an, al t hough generally the dosage wed1/GB2004/004153

sel ected to achieve |ocal concentrations at the site

of action which achieve the desired effect w thout

causing substantial harnful - 3% - del et eri ous

si de- ef f ect Adm nj stration can pbe effected in one
In G502l B ST 6959 O 1BS SFiePRPOLEHEIy Heuaggs of Abast JoRegit

ab@QSBmgt(maFHlV@QéllyaétﬁJut m?g Ry absukt 10 i) tp@h mngérh BoBPWERSLt of the

f treatne t ho determnln
gﬁﬁb%ﬁt ridgy Nﬁ‘&rﬂf?&%%%{@%m{ﬂd '%laﬁ?ﬁ.%w%% %‘haﬁﬁ*d@ fredrug, or
thé,( ksMhe amédre aemibistatedlid calbulatBe ontite itk ofithé M@rnycdmééhnd and

used. for thera t he purpose of
sohE P g ¢ B e sl ot B g B Pose o
subject being treated. Single or nmultiple
adm ni strations can be carrj.e t wth the dose |evel
and pattern being selectjﬂ&ﬂ¥—¥§§ treating physician,
veterinarian, or clinician.- 35 - In general, a

bedoseo t he act in the ran

ool = Eemg e e B e SoB N (R E i e Blepgnpiion and are
notrihtdéraled bolithit tg) scppé okineagieativ) @dYev&ibghtherdint he

subj ect per day. \Were the active conpound is a salt,

an ester, an am de, a prodrug, or the |ike, the anount
Claginitals ahdBeldents cal cul ated on the basis of the parent

conmpound and so the actual weight to be used is

i ncreased proportionately. EXAMPLES The follow ng are
Amagmitewemmmawa crech Slgh"nelAdldrfjdh dnldluged Mhﬁuttfbﬂhdﬁfp@ﬁ?cf&ion

nve on _and are not intended to the s e
o} S Aofee” 4D 584 ol wREs Bifiet Bhe eessesazhgprding t
st&olawkeprosedrés.r eagent s were purchased from

Si gma- Al drich and used without further purification

unl ess otherw se noted. All used solvents were
ArnaiyticdliMethadsd degassed according to standard

procedures. Analytical Methods Al anal yses of the

| abel | ed conpounds were performed with a Gynkot hek
AllHPialyssy st tbengpeb&D cpupp)nda meresperfoaink e mma\ae(Bﬁﬂ@tH?ekLH’l#L‘d §§rstem

(PRES B0l ariBE SR UTRAS B BloL F3 el i 2oer &t s
withsd BIPSCAN Nal detector (B-FC-3200). The HPLC system was operated using a
Phenomenex Luna C-18 column (150 x 3.0 mm, particle size: 5 ym). The eluent was
produced by adding 0.75% of acetic acid and 0.25% of methane sulfonic acid to a mixture
of HPLC grade acetonitrile and distilled water (1:4). The eluent was filtered and

degassed with helium before use. The flow rate was set at 1 ml/min.

Preparation of Silver Trifluoromethanesulfonate Column

A silver trifluoromethanesulfonate (silver triflate) column was prepared according to the
method described by Jewett, 1992. Coarse silver triflate (1.0 g) and Graphpac-GC
80/100 (2.0 g, Alltech) was ground to a homogenous mixture. An empty stainless steel
HPLC C-18 Luna column (250 x 3 mm) was loosely packed (10 cm length) with the
mixture in the central region, and to restrain the packing material, both ends of the
column were then fitted with glass wool. Before the first reaction, the column was
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Phenonmenex Luna C- 18 colum (150 x 3.0 mm particle

size: 5 mm. The eluent was produced by adding 0.75%
w@booaoater€ aci d and 0. 25% of net hane sul f oni ¢ BCT/GBR@4/@04153

m xture of HPLC grade acetonitrile and distilled water

( :4). The eluent was filtered and degassed with

hel i um before use. The flow Béte was set at 1 ni/nin.
. Preparatio f Silver Trifluoronethanesul fonate Col unm
ingerigd)ifg @ ftl?? ?qfﬂﬁﬁeo(ﬁ@fwlé?efgmaﬁ%ﬁ@ne ceaglifionad ynder pegoaaas flow for
3C@inurg: av@e0.epared according to the nethod descri bed

by Jewett, 1992. Coarse silver triflate ( .0 g) and

Graphpac- GC 80/100 (2.0 g, Alltech) was ground to a

[MopoRgen Oitsidd RadiéSntdgisenpt y stai nl ess steel HPLC G- 18

L'

Luna colum (250 x 3 mm was | oosely packed (10 cm
l ength) with the mxture in the central region, and to

[MOSErban Biokide wak bp&eﬂb?@ﬁit@ﬂ borRSErBmeRIst adast HRtFO(ISTN,, 2%
ass wool . Before the first

re then fiifted with g . )
0p Bidig Db OhiE BieaniCadion 3o 557 et vigh Frensurized Ria70 psi (1.9
MPHY Aracig adigrubath 1’6Mfevfpﬁ&6|@§broa@ébdgc§ﬂﬁ% UT? RESS-4108yclotron at the

r fl 0 m. nuytes at ClCar bon )
J%P%hagﬁaé&%{'%&ﬁﬂé%@m[m gﬁ)@éﬁ% Scgitand deradiglions fjQmaigutes
wiltya pegh @OrrbrdIar girenéreqfpicalig@sedri xture (98% N, 2%)

by the N(p,a) C nuclear reaction. The gas target was

pressurised to 270 psi (1.9 MPa) and irradiated with
[idaMetbyidbeits Raddueadsipy the CTI RDS-1 cyclotron at the

John Mallard Scottish P. . . Centre in Aberdeen,

Scotland. Irradi ations of 10 mnutes with a beam
[”:mmetgmtiomge és méipm@fa&gogir@giﬂtogb{? ua@idgndw litEMe BldYHinium dhydride

i 0S esj, S i odi de S r .
BB Ra g G PR LR oY S DPPHoP kA Al-LIACLy o e "end of
bc(mga@&i)ulérlﬁy o&coisp@f’?]gagjod dGAdﬂld)ehW&sttl‘wﬂfe(n%elgr,onf e JQDQ@ETW&S‘(ream of
ouze t al. . ALt " onbar " .

TRt Fa Blricke, e AuolBAEturby nals FoRnwhere it was

pdsaedjto 200 @Al of tarceateddr.1 Veddlution @AEAH Gn tdh@hydrofian (THF). The

PR Bt Bt m Dol bR LA ot

rebéttdni vessed twaahiyelt lodatedito (SOPE to evidperdte Flecsoivamn  Aftendottleting the

1 ed with LAH t roduce.the [ C]nethgxide anio 0
i Bty B cphishS BABR G sl kS pelon B BGa 1 i o 10
prespipwicatcs wheaddddtesynthédisel' ' Glmetraatl ClNkethano! was then distilled
into the second reaction vessel containing 600 pl of hydroiodic acid (HI). The second

reaction vessel was heated to 135°C to produce on average 4.8 GBq of [''C]methyl
iodide. The average specific activity was 780 GBg/mmol.

['"'C] Methy! Trifluoromethanesulfonate Radiosynthesis

["CIMethy! trifluoromethanesulfonate (["'C]methy! triflate) was prepared according to the
method described by Jewett, 1992. In a stream of helium gas, the ['C]methyl iodide was
passed through the silver triflate graphpac column which was connected in series to the
['C]methyl iodide module. The column was inserted into a tube furnace operated at
200°C, synthesising on average 2.0 GBq of ["'C]methy! triflate.
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THF evaporation, the contents of the reaction vessel
were cooled to 0 Cand 1 m of 10% phosphoric acid was
wa@oaed3teos synt hesi se [ C] net hanol . [ C] Met hanoPCTHES82004/004153
then distilled into the second reaction vessel
contai ning 600 m of hydroiodic acid (H'). The second
reacti on vessel was heated t87135C to produce on
aver age 4.8 GBq of _ (a‘,]rret hyl i odide. The average
: eIMathylens Blugdradiospnttesis nmol . C Met hyl
Tr| f1 uor omet hanesul fonate Radi osynt hesis | C] l\/bt hyI
riflugronethanesul fonate ([ Clnmethyl trifla

U\\ormewalr alnéﬁt%?raﬁ blye Was prepaped T Aduieds vsiea [ bg]nyséméirtﬂate The
“tﬁr%athynnﬁtatéwa@ampﬁéd [ted fe\éﬁﬂlcgﬁ%ssélfb@n{alrﬂd@%!?m{loﬁ Mﬂﬁe B

the silver triflate gra E&C col um

asse hr ou
(WiRg: 0'132%@0'% &Rt eetresumragkanates(KeOy {0 [ngcp ﬁ‘ét7 wmahdai! geml. of

stame Water. NABr G2l dONBLtA Df ' TRl Frifl e Othd solifen Wérs 3868 at room
perated _at 200C, synthesi'sing on average 2.0 GBq of |

te@]pﬁﬁtww(Rifr?Q Cafx amigwtes.  N-net hyl - Gl I\/ ] et hyI ene
Bl ue Radi osynt hesi s [N- nmet hyI C] met hyl ene bl ue vvas
prepared from Azure usi ng Clmethyl triflate.

Tféﬁ ?ﬁé‘t"‘WI qurtrqqsgqr@d\,@stotefcgﬁ% Ethﬁ‘”%e P%’H&ﬁgledW%%%?p Pak Accell

Pm@mlmagwas waéwéd mh ot eiéthancﬁiaha 13% osst%ﬁlerméa Tﬂéwlthe
O assi um car bonat e

Caft"@g'ﬁi""as(?f“t%q with (1@ ”WQf %tP“le,Qféo/e IW/‘f ﬁ%"%lcf‘@&f"? 8?1'“25‘? nfo yield [N-
maﬁyﬁﬂbyﬁethylefﬁé giue, Rtahi@cﬁahlaéupaﬂtym spltifie aetivty of @@Mnal solution
eraturg ES'ET 20C) for m nutes. The sol ution was
W?‘T‘ §'F@F‘?‘e YERLE a catl on exchange cartridge (Waters,
Sep- Pak Accell Plus CM which was washed with 5 m of

hang e. wat er the cartri

teril n
T'O%%’e%‘i'%f’gﬁﬁ‘eﬁ?'ﬂ‘a&?' egPraqust yeg CW@@?&/N\? %Odaieﬁﬁlﬁfb‘ﬁﬂg? cergmercial
sa@ﬂngbf ﬁh@tﬁyténlélbﬁldj THanreténMén tirhg TFEthBYJ\eBiroRatram was identical to

e TRENIOIDT PUATELYHLCBPeiTAREF BY° hPDeradiege b biHhipytogram.

t he radi ol abel ed product was confirned via

e Ese M PR DFETE Hle SO TRneR G BPLRTAY pPurty
gngdtanthhemag?% mbaltri‘la/etrajselm-ﬁ%nadlbﬂ%}nﬂéalPll‘didTEﬁslexﬂotn ['"Clmethyt iodide.
nmet ene oactivity-chromatogram n
Tla% ?Veéﬁiee?ec[ﬂ ar?ﬁ‘(' >yyas %_’{;rgq (gne bl ﬁe was obt gi ned
with a radi ochem cal puri ty greater than 97% i n an
Aﬁ%iﬁ%@ﬁ&ééﬁf{w&é‘ qweopcrgguct goabe ;/éﬁ} ra oc %%lc?aqy kur%]irr{%tﬁg‘%

radiochemical yield and to co-elute with a commercial sample of methylene blue at the

same retention time of 7.8 minutes (see Figure 2).

On average, only 7-10 pg/ml of Azure B could be found in the product rinse, as
determined by the UV detection spectrum.

The total synthesis time from EOB was 35 minutes.

* k%

The foregoing has described the principles, preferred embodiments, and modes of
operation of the present invention. However, the invention should not be construed as
limited to the particular embodiments discussed. Instead, the above-described



10

15

20

25

30

35

The average specific activity was 1.5G Bg/ mol .
Anal ytical HPLC showed the product to be >97%
WO 2aw5080seeéri cal  pure in a 4-6% radi ochem cal yPEl/GBaovd/004153
to co-elute with a comerci al sanple of nethyl ene bl ue
at the sane retention tinme of 7.8 mnutes (see Figure
2). On average, only 7-10 nmgBf- of Azure B coul d be

foupd in the product rinse, as determ ned by the UV
embRdipens ﬁhewegﬁrfswd% as {lgstrative ﬁﬁh?{é@%@t%ﬁvq, ABFhitsbguld be
apiéciated b Vakstiond Aty R aRd RdhdRenittiihes gy Wokers skilled in the
rinciples,. grefe red enbodi nents, and nodes_ of
afgw@%ﬂt dgRarypd frAw tb? SCQR%:of tha RIgeSS iNVeppRaLdeflined by the appended
claimgent i on shoul d not be construed as |imted to the
particul ar enbodi ments di scussed. |nstead, the
above-descri bed- 38 - enbodi nents shoul d be regarded
as illustrative rather tREpEReNCESCtive, and it shoul d
be appreciated that variations nay be made in those
enbodi nents by workers skilled in the art w thout
Adepdet oMeatdritOBhd PEvIRERPR pé citdtPaliei e FErdet IMBHEIFAIY ®Scribe and

defined.b he appended ¢l ains. RE ENCES. A nunber of

aSossniRe NEab e AT Bean o e e wBin dhs FeTondiadams: &l

citaios fotlthege dershcdea@loid s Shse Ebfh_ ofitMesy Hteféi*erﬂ:lé@ id he
nti on pertains.

. St at t h t_to which the inv Ful |
S PO e P BT HisthoP Ut 5 iy iy DS Rrachrh dscat gyto the same
extant las iffedch asdivid @l esferRpes was spefivamoand Beividaasi indiBited to be

. reference iP its entirety into the present disclosure,
'nf%p?rﬁgecg%yr{?%ﬁ?(@nt as if each individual reference was

specifically and individually indicated to be

i.nc ted by reference. Bolton R 200 "I's pi.c
BoHRRY b feoioHe MR IR R Y Leabsl o gaing Hedinphayis Ve

pp. pOY07386. Cancer Research UK Website,

http// A r.esear chuk. or g/ about cancer/, specific
oliieh BesrHreh (R WEbGES B Bk bapish dbpralansiE bbb aapeitc

H, 1@Bicers/@d6mendati ons for a practical production
C%}B#Ié&%ﬁ%ésﬁygm boglk%‘?/w C%Jé?]leh l—ﬁqgé‘?‘,t"Relcgn(%rtneX&lltiong ?dr ap ;?r'actical
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lwata R, Pascali C, Bogni A, Miyake Y, Yanai K, Ido T, 2001, "A simple loop method for
the automated preparation of ["'CJraclopride from ["'C]methy! triflate," Appl.
Radiat. Isot., Vol. 55, pp. 17-22.

Jewett DM, 1992, "A simple synthesis of [''C]methyl triflate," Appl. Rad. Isot., Vol. 43,
pp. 1383-1385.

Kennedy SH, et al., 1997, "A review of functional neuroimaging in mood disorders:
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woeosesweod Medicine , Vol. 53, pp. 89-112. FowEr/GB3)04/004153
et al., 1999, "PET and drug research and devel opnent, "
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pp. '@Qﬁy aé%ctldﬁ/\@ﬁrﬁelgﬁonﬁ’é‘ﬁ]%%ls'tasgs \nﬂﬁ%‘dhoﬁdeeHﬁ‘llf&hﬁene blue,"

Yanai | do T, | oop nethod for t

aut MM&%@-& ‘Po?? @P [32@]'135?8} opride from [

L%mgézmlsdrfdbﬂ Uamﬁgren KPPlke \)@@qllélrdm ¢Sf§98 ﬂm‘;&%ved 39nth8ds of PET
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Zfz Reisb] & ékérndﬂﬂ&d@ég@]ﬂmw {Feo]ﬁamaﬁaﬁm@t["bﬁné{ﬂlonme "
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Potts AM 1964, "The reaction of uveal pignment with
pol ycyclic conpounds," Invest. QQthnol. Visual. ScL

wo/i05/067p. 405-416. Van Heertum RL, et al., PODB8B2004/004153

—

"Positron em ssion tonography and si ngl e- phot on

em ssi on conput ed tonography brain imaging in the

eval uation of dementia," Serif®ars in Nucl ear Medi cine,
Vol . 33, No. 1, pp. 77-85. Wschik et al., 2000,

"Neur obi ol ogy of Al zhei msr'g@-ﬂ@ease", in The

Mol ecul ar and Cel | ul ar Neurobi ol ogy Series , Eds.

\?\?\;\Ig |r ! t@%d %[“C]%gbeﬁ%g%gnb iqzl?%ﬁi?s”r[}g?rblzﬁ§%fp?lrer?3thiazine-

publ ikeheshdonheérwisdreianal (PCT) Patent Application

publ i cati ondnunber cIW 02/ 075318, dpub} I shed 26 Septenber
2002. - 40539 EPRPRIEIN G PRIKEYSHC Gorept thigs hx-HiseMererrings fused
phentogbiher innelirzanfzehiod adt dengtBe i Ariag | Behg kd C-ring, where the
conpﬁ_und,. M%e,r e%:,, sai d conmpound has a polycyclic core

of thred 1% a8 rings fused together in a linear

\flﬁshi onham:ld gelpotctic ccbr’ﬁ&s eentig;g?aroﬁaﬁ& agfuu;aa%n@tilbj ng, |

ere the B-ring i.s t e" ring; sai cyclic )
core is pite PAVRFIS posities J4gnomiams ok Pty of exactly 2 ring
pol ylstetaatone(e), @abiasf irich isrigdepend@ntlyisarlctedifrgn RXachhy sl

or exactly 2 ring heteroaton(s ea of which is

i ndepende%ﬁ‘telrye/mg'é]g%rceféaldfrl"”@rifi‘rl—(;&","lg Pe'ﬁﬂggs; t he remai nder

of said rsaiderdaipy dye?m@ly(z ri@idﬂ?mxﬁm(k»’fo&n part exets-bing, but
2 ri t er,0a S ormpart of the B-ring, hut noj \
part H%fpgﬁ hog "R é‘%ﬁé o6 TSy ?’ﬁ@,“ a o%eda?eteoqeo‘g Qf’gho‘cé'?e central
one positoosideodtet b a'rashimaak (#)po tetfokumnglesmitra df¥hepolycyclic

hash;yark (#) in the follow ng depiction of the
pol ycycClic core: # A #

said compound has a pendant group covalently attached to a ring atom of
said polycyclic core;
said pendant group is independently:
a primary amino group;
a cationic primary imino group;
a secondary amino group;
a cationic secondary imino group;
a primary imino group; or
a secondary imino group;
said method comprising the step of:
reacting said phenothiazine compound or a phenothiazine-like compound
with ["'C]methyl trifluoromethanesulfonate (CF;S0,0""'CHy);
thereby converting said pendant group to a corresponding [''C]methyl-
labelled pendant group, respectively:
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sai d conpound has a pendant group covalently attached
to a ring atomof said polycyclic core; said pendant

W@e@s/p306%6 | ndependent|y: a primary am no gr oupPCEGB2004/004153

cationic prinmary inmno group; a secondary am no group;
a cationic secondary imno group; a primary imno
group; or a secondary imno-dfoup; said nethod
conprising the step of: reacting said phenot hi azi ne

conmpound or a @hi@ﬂmdhyétabﬁ&ed sacen@MBoURRISTALPh |
Crethyl trifly “@%M%@H@J SidhR s(a%d%@ ffthd group;

t her eby convertln sai'd pendant group t

cor r espondi ng. pl ﬁ‘@tfﬁwlab&&q tlegt?ﬂp%'ﬁtﬂlﬁr&mlm oup,
respectivel y: r me%yﬁ |a%ls wknkmwﬁmuﬁ egrnsary
am no group; a l'ed cationic secondary
i m no group; a %‘T@é‘l bell%do%ﬂqoe@arvwmp@mupam no
group; a [ C] ”§ "U]hfétlﬁ}ilfébbﬁéh Sélkhi%rférﬁarty‘?rwdoag’r&é m no
group; I -1 abel | ed secondary i m no group

a [ q et Nq %b Iragiolgheiesphenptkiazingroy nhﬁmtblagmsdlbe
to gkdtRpdund. €] - radi ol abel | ed phenot hi azi ne or

phenot hi azi ne-1i ke conmpound. 2. A nethod according to
claim, wherein said polycyclic core has 14 ring

2 at onA,métn@d H&HoREN dgz%a&éuhm Z«mrermsélebsry%m@ esre r%qb; mi‘gAatoms

which is independently selected from
met hBauging Gxarthg fing hetaraioms aashepfvhic) ig 'wpyewﬂv&elected from

cor eNh@said 89 atons, including exactly 2 ring
heteroatons: N and S:

3. A method according to claim 1, wherein said polycyclic core has 14 ring atoms,

including exactly 2 ring heteroatoms: N and S:

#
* N *
000
* S *
#
4, A method according to any one of claims 1 to 3, wherein said polycyclic core is
fully-aromatic.
5. A method according to any one of claims 1 to 4, wherein said pendant group is

independently attached to a ring carbon atom of said polycyclic core.

6. A method according to any one of claims 1 to 4, wherein said pendant group is
independently attached to a ring carbon atom of said A-ring or C-ring, but not of
said B-ring.

7. A method according to any one of claims 1 to 4, wherein said pendant group is

independently attached at one of the "distal" positions of said A-ring or C-ring,
which positions are denoted by asterisks (*).
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# A B 4. A method according to any one of clainms 1 to
3, wherein said polycyclic core is fully-aromatic. 5.

wWGo\2008080806 according to any one of clains 1 to BCT/GB2004/004153

10.

1.

12.

13.

wherei n said pendant group is independently attached

to a ring carbon atom of said polycyclic core. 6. A

met hod according to any one4df clains 1 to 4, wherein
sai d pendant group is independentl% attached to a ring,
c ar A oretizadbancefdingatodng-one wfj cleimsCl fa hgvherrin saigipeptard grepp Is
B-ri .met hod according to any one of clains 1

to h?aﬁﬂéﬁgﬁh sai d pendant group is independently

at t acheda gecapdarygminmgrougicst al " positions of said
A-ring o s drid oMl PBSikdUons are denoted by
asteriskéc§¢{f- $8 ]fghnﬁsﬁet od according to any one
of ahchsaid carrespondingheGlmathyd-dabeligsbprngant gedpgeprectively, is:

i ndependgr[n% etify - PReRRfIRMHArR BN F6@RrOr a cationic

secondary i m no ‘group; and sai d corresponding |

] et hyl al 3@lsnetadgheferheatiogicdabaryi@y9etPiRel y, is: a |
Clnmethyl -labelled tertiary am no group; or a |

Cl methyl -1 abel | ed cationic tertiary imno group. 9. A
net Adaethed aeaprding torrnesH lagns &ﬁ%%n%heielf' Saif PeRFapigrauP is

sai ﬁ]d%‘?&m{' 8419448 frsmt ndependent |y sel ected from -NH

- ERPENH N U N and SNR werein R s

i ndependeti, yNER| &t Hat TN JARCENHANANR . eal keny! | _

Cral kynylyhefeif %64 PakieHden@nsbiateEitsh TaLARNYCE, ;aldeyll €/ alkynyl,

optionally substituted with one or_ nore grqups, .
sel Eos@@lopikynprhCoscyelogikentl| angis oPiaRaby Bibs atpwitn one or more
| 0d@)oupB ¥EiceY frofEhIS (S 6! HGorY, chidhe, Kiaing, i6a6), ﬁfﬁ(ﬁ@k\ﬂ lafg
[ C net”t(wyl -1 abel i ed pendant group, respectively,
1.4alkoxy;

and said corresponding ["'C]methyl-labelled pendant group, respectively,
“NH-("'CHj), -NR-(""CHs), =N®H-(""CHg), =N“R-("'"CHs), or =N-(*'CHs).

A method according to any one of claims 1 to 7, wherein said pendant group is
independently selected from: -NHR and =N“HR,;

wherein R is independently selected from Cy.galkyl, Cysalkenyl, Cqsalkynyl,
Ci.scycloalkyl, and Cyscycloalkenyl, and is optionally substituted with one or more
groups selected from halo (e.g., fluoro, chloro, bromo, iodo), hydroxy, and
Ci-4alkoxy;

and said corresponding [''C]methyl-labelled pendant group, respectively,
is: -NR-(""CH3) or =N®R-(""CHa).

A method according to claim 9 or 10, wherein R is independently C,_alkyl.
A method according to claim 9 or 10, wherein R is independently -Me or -Ef.

A method according to claim 9 or 10, wherein R is independently -Me.
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is: -NH( CH), -NR( CH), =NH( CH), =NR(CH),
O =N-(CH). 10. A nethod according to any one of

w@b@snso6l6t o 7, wherein said pendant group i s PCT/GB2004/004153

i ndependently selected from -NHR and =N HR wherein R
is independently selected fromC _ alkyl, C _ al kenyl,
C al kynyl, and C‘cycl oal keny#3-and is optionally

substituted with one or more groups selected from hal o

14 e. ot method@ceordiglasy onetsf olgins 1 tadtd, Whieyain saig cospdund has, in

Cal ?fﬁbn t@84ld §@h@arﬁ8FJL$SPr9é16#‘ rﬂ@re[wg]ﬂ?ﬁ%% |tﬁg?cklgag ted from:

pendant group, respectivé

CH ) A r?ewln@&th)cmecﬂhwh@nm (NNHileh dimsthylaminaiteidsah elthylammo
i's I(W@W@&W%%ng 5Nlli-‘t¥)' |m|ﬂg( rﬁ*-é) M ?/C(Qweg,?etﬁ%mno

claim9
13. (ANﬁﬁt m@tﬁwb(cM@)r @thyg( Et) fmom hF)g cblpromC vibremei (rBrRiode (-1), oxo

. nde(l@@mﬁ/e;dxy(dm carééxy -G80H) Jnat;get@na%e%g dRBrgtihated forms
ne of "'cl'ai ms ereln sai'd compoun

addﬂh@@ﬁfto sald pendant group, one or nore additiona

substituents selected from amno (-NH ), nethylam no

(-NHWe), dinmethylamno (-NMe ), ethylamno (-NHEt),

1% et ekipdrasoprdigtto )clanrnﬂnwh@rempe phenaihipzine Roplendtuigzine-like

et IdoFolRa 5= EighpouRi Nl Grdffde bl (EL), Tlore

F), chloro (-d), brono (-Br), 1odo (-1), oxo (=0),
hydroxy (-OH), carboxy (-
depr ot onat ed for t her e6f
claim11l, wherein tlg{gph i
phenot hi azi ne-1i Ke coxpo m]«Jou & of the
following formula: | gl R3 Rlv\/nereRh each of RI,
R2, and R3 is independently -H, C-"alkyl, C _ al kenyl,
Cral kynyl, C cycl oal kyl, and Crcycl oal kenyl, and is
opt iWREeiNy substituted with

each of R", R?, and R®is independently -H, Cy.salkyl, Cy.alkenyl,

and protonated and
A tho according to

Ciealkynyl, Cyscycloalkyl, and C4scycloalkenyl, and is optionally substituted with
one or more groups selected from halo (e.g., fluoro, chloro, bromo, iodo), hydroxy,
and Cq4alkoxy; and
M’ is an anion.
16. A method according to claim 15, wherein -NHR" is independently -NHMe.
17. A method according to claim 15 or 16, wherein -NR?R? is independently -NH..

18. A method according to claim 15 or 16, wherein -NR®R? is independently -NHMe.

19. A method according to claim 15 or 16, wherein -NR?R?® is independently -NMe..

20. A method according to any one of claims 15 to 19, wherein M is independently a

halide ion.

21. A method according to any one of claims 15 to 19, wherein M" is independently

Cr.
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one or nore groups selected fromhalo (e.g., fluoro,
chloro, brono, iodo), hydroxy, and C "alkOXy; and Mis
w@poodtsmwme 16. A met hod according to clai m 15, PeU6B200A/004153
-NHR1 is independently -NHMe. 17. A nethod according
to claim15 or 16, wherein - R3 is independently -NH
18. A net hod according to cl'aim 15 or 16, wherein

NR NHVe. 19. A net hod accordi ng
2o c'IBgTér’%wﬁol R{i@lﬁj&’\%é %e 1 nefgEp %? Rhgngﬁ@éﬁglﬂﬂ &HFFVh‘aZ'“e -like
-NI\/ECQmFZIDmdASAEer@j according to any one of clains to
19, wherein Mis independently a halide ion. 2 . A
nmet hod according |to any one @f clainms td , wherein M
i's independently |cr.- 4 2 YA thod according to
claim, wherein tmgcph Lazi or
phenothl azine-1like co’ﬂpound |Ss AzureNB [ and said |

C] - radi ol abel | ed |phen@thi azi Re or phean30 hi azi ne-1i ke
compound i s [ Nnetthyl - C] net hyl ene blue—~1 23. A nethod

accod - one of clajps. 1 to 22, wherein said
reac Sr?%, '[s%ﬂ ¥'8@H§I@d Rheppi! %F‘@%ﬁé%ﬁ%’ﬁ'aﬁn%ﬂ'lﬁ%ﬁ@lwnc’ is [N-
base“nemsll "@{rmathyietk Boeor di ng to any one of claims 1 to
22, wherein said reaction is performed in the presence
of an alkali netal carbgnatg or bicarbongte. 25. A
nmet hod according to amy Oyie ains 1 tjo 22, wherein
said reaction isyperfn Jll pr eggnce  of

pot assi um car bonateN(K O )S. 2 ANmet hdd Hecor di ng to
any one of claijms 1CHp 25, her ei nceai d rleaction is
carried out in 'aqueous nedia. 27. A met hdd accor di ng
to any one of clainms 1 to 25, wherein said reaction is
carried out by introducing said [ C]nethyl

23 ri fA petroaricoereRb APBheE of HhiMsAMNtoBRUEAYSIN said reaction is
performed in the presence of a Bronsted base.

24, A method according to any one of claims 1 to 22, wherein said reaction is

performed in the presence of an alkali metal carbonate or bicarbonate.

25. A method according to any one of claims 1 to 22, wherein said reaction is
performed in the presence of potassium carbonate (KoCO3).

26. A method according to any one of claims 1 to 25, wherein said reaction is carried
out in aqueous media.

27. A method according to any one of claims 1 to 25, wherein said reaction is carried
out by introducing said [”C]methyl trifluoromethanesulfonate into an aqueous

solution or suspension of said phenothiazine or phenothiazine-like compound, to
form a reaction mixture.

28. A method according to claim 27, wherein said aqueous solution or suspension
further comprises a Bronsted base.
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solution or suspension of said phenothiazine or
phenot hi azi ne-1i ke conpound, to forma reaction

wWoroossms76 28. A net hod according to claim27, REGBRV4/004153

sai d aqueous sol ution or suspension further conprises

a Bronsted base.- 45 - 29. A nethod according to claim
27, wherein said agueous sol-#Piron or suspensi on

%urt er cqggris S ?n al kali netal carbonate or )
2%i ca BUHEReaCoRBTINhIRAIFo » WEEISHTHRAIR 29\ P aiS sPlfion or suspension
wher ithersedntbrigs aa Wkak Al icaboRste D BRAASINAR. f ur t her

conpri ses potassium carbonate (K CO). 3 . A nethod
according to any one of clainms 27 to 30, wherein said
30.eacAintythd adodfding f dRireLy, Bereth $Bik hd\gdus 1M br S&pension
n1nu}ﬁ§. 32. A nethod acc rdlngKQS %ny one of clains

27 t'GMA% CAREISES ROLEPIHMBERINASHKYRure is nixed for a

mxing tinme of 1-10 minutes. 33. A nethod according to

ny pne of cl ai 7 to 32, wherein said reaction is
3Ea R BEPHRA Sebriec o ong A1 clATig hBc e DI RgC ferchy mixure
one iefmigéchiona nxing Gimd2f 1v@lehiuessai d reaction is
carried out under an inert atnosphere. 35. A nethod
according to any one of clainms 27 to 32, wherein said

32.eacAinmthddsagardingtd anytone f elain®y Po1. 303 WherkifB4i @6bction mixture
accordi.n ains, 1 to 35, further

fto any. one of. ,c
conpPin ¥R OF AAENBLBG REAETOSPBHESt - puri fying said [

C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke

. 37. A.nmethod accordin o any one of clains. _
SR IB o oenp v EF rh cpie 2L BB WoRfeT P Fetton s cared
pur i dutiahg0mps’d. C] - r adi ol abel | ed phenot hi azi ne or

phenot hi azi ne-|i ke conpound using i on exchange
met hods. 38. A nethod according to any one of clains 1

34.0 35 method dreordirmnioranyiong of blaims 27 to 32, wherein said reaction is carried

out under an inert atmosphere.

35. A method according to any one of claims 27 to 32, wherein said reaction is carried

out under argon.

36. A method according to any one of claims 1 to 35, further comprising the
subsequent step of:
purifying said [''C]-radiolabelled phenothiazine or phenothiazine-like
compound.

37. A method according to any one of claims 1 to 35, further comprising the
subsequent step of:
purifying said ["'C]-radiolabelled phenothiazine or phenothiazine-like
compound using ion exchange methods.

38. A method according to any one of claims 1 to 35, further comprising the
subsequent step of:
purifying said [''C]-radiolabelled phenothiazine or phenothiazine-like
compound using cation exchange methods.
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35

subsequent step of: purifying said [ C]-radiol abel | ed
phenot hi azi ne or phenot hi azi ne-1i ke conpound usi ng

W@ aiososneexchange met hods. - 46 - 39. A net hod apCDGHR0VG/004153
to any one of clainms 1 to 38, wherein the reaction and
optional purification is performed in |ess than 60
m nutes. 40. A nethod accordﬁﬁg to any one of clains 1

to 38, erein the reaction and tional purification
39s p‘gmeg%%cqomlmge@sawmﬁ oﬁslamsqﬁf)oe%& whereinthesepgfien and

accogplioRdl Pupifidtionas Berfdrmelidl BBs thah®03Binuteer ei n the

reaction and optional purification is perfornmed in

| ess than 40 m nutes. 42. A method according to any

4mne Amethat ddcoldiidto’dhy oMaiot BlaPidY teiBs wheFaifltrRCRaMohNd
purity greater than 90% 43. A nethqd according to any

ea ) 3.
one t‘ogP'aﬁ cationds perforped drhless B\@Ndedniauiesdi ocheni cal
yield of at least 2% 44. A nethod according to any

ne of clajns 1 .to 43, which proyides speci fic .
4y erA gttt acorgngio ity ang gt flabnsst tSsip wibsTe i regction and
met heiopgiqnirgicatpnti® paformet en REs fadi4atemihuted. 44, whi ch

is partially or fully automated. 46. A |
C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke

4z Onpﬂm&h?mﬁaclﬁd@_rdiﬁg 1001371 dzlgd)f EI}?ain@eAﬂ&i o avhach steditees radlochemical
any one o ins. 1 to : : conposition
conp‘?‘i'raﬂr&ageri‘@i’p%%'d according to claima46. 48. A
conmposition conprising a conpound according to claim
46 apd armaceutical ® acceptable carrier ar . .
4o B e SR i ons Y R it i AV s gyloggemical
conpgelddf atleastdiong to clai m46. 50. A nethod of PET
i magi ng conprising the steps of: (i) preparing a |
C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke
44 onpA urethatsacegrdingiet dnyna of olaithd1 Y td 48, avmjchatevidés & bpedific

gutjo%vgg?%geg%ciéiz/ityi/ th art?edaus%%%gq%%ofonpound into a

45, A method according to any one of claims 1 to 44, which is partially or fully
automated.

46.  A["'Cl-radiolabelled phenothiazine or phenothiazine-like compound which is
obtained by a method as defined in any one of claims 1 to 45.

47. A composition comprising a compound according to claim 46.

48. A composition comprising a compound according to claim 46 and a
pharmaceutically acceptable carrier or excipient.

49, A method of PET imaging which employs a compound according to claim 46.

50. A method of PET imaging comprising the steps of:
(i) preparing a [''C]-radiolabelled phenothiazine or phenothiazine-like
compound using a method according to any one of claims 1 to 45;
(i) introducing said compound into a subject; and
(i) PET imaging (e.g., a part of, the whole of) the subject.



(iii) PET imaging (e.g., a part of, the whole of) the
subject.- 47 - 5 . A conpound according to claim46
w0 200503876 N a net hod of treatnment of the humanP@r/GB2004/004153
ani mal body by therapy. 52. A conpound according to
claim46 for use in a diagnostic or prognostic nethod
practiced on the human or anitfal body. 53. Use of a
compound according to claim46 in the nmanufacture of a
medi canment for use in the treatnent of skin cancer
51.e. 0A compbambartordig B diamaBrbhyseif . a0nethdd sheédtRIenfof the human
diseas$halﬁéi %§E of a conpound according to claim46
in t NP THRARCH Y METBY- 2 nmedi canent (e.g., a di agnostic
or prognostic reagent) for use in the diagnosis or
rogpasi s of  skin.cancer. 9., nelanoma) or a :
5 o oRaphpote EeoRuRaTn by binedlB sl dnesic brdogpostpmethos
a pheacidedani the hamapouadmar bedyphenot hi azi ne-1i ke
conpound, wherein: said compound has a pol ycyclic core
of three six-nenbered rings fused together in a linear
53. as i smofencordpmoidetcoidingAe Elaihg 46 B thieganufddiure-of am@sdicament for

cor SEURT Vol et o g g e aloraly

10 pol yey:l Alehaimees Hiasage).ng at ons, including exactly 1 or
exactly 2 ring heteroaton(s), each of whichis
i ndependently selected fromN, , and S; the renai nder

54f sdsalofra cgmipdumisacbeding tCrlagai4d irethachdnufdetoe ot aasddigament

par O TRECARHE R Blooh B Rty & gdigeRiorgSomosis o

one skin trtchr (9.t melahcmn) orad tauppathy (eomsAkbpeinted dizpase).

hash-mark (#) in the foll ow ng depiction of the
15 . :
pol ycyclic core: # AB #
55, Use of:

(i) a phenothiazine compound or a phenothiazine-like compound, wherein:
said compound has a polycyclic core of three six-membered rings fused
together in a linear fashion and denoted the A-ring, B-ring, and C-ring, where the

20 B-ring is the "middle" ring;

said polycyclic core is partially-aromatic or fully-aromatic;

said polycyclic core has 14 ring atoms, including exactly 1 or exactly 2 ring
heteroatom(s), each of which is independently selected from N, O, and S;

the remainder of said ring atoms being C;

25 said exactly 1 or exactly 2 ring heteroatom(s) form part of the B-ring, but
not part of the A-ring or C-ring, and so are located at one or both of the "central"
positions denoted by a hash-mark (#) in the following depiction of the polycyclic
core:

30 said compound has a pendant group covalently attached to a ring atom of
said polycyclic core;
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sai d conmpound has a pendant group covalently attached
to a ring atom of said polycyclic core;- 48 - said

w@endastc7gr oup i s i ndependently: a prinmary an POI/GBRWP004153

a cationic prinary imno group; a secondary am no
group; a cationic secondary_h 1 N0 group; a prinary

i mno group; or a secondary I'm no gEoup;SoagdCl(_ll |)) [

C] et hyl ' t hanesul f onat e (CF S ;N
t]he nanufstgfzq é%@é?@u%dp e&ﬁﬁﬁ?fﬂ@or use in the

treat nent of ﬁ(bnim@amﬂmogmug;a_, mel a)norrglz3 o[JSa o
t auopat hy (e. hei ner. s di sease). 56. e of : (I
a phenot hi azi gaec%@hn%&ﬂ'ﬁﬁ%\m'go %rﬁ’gﬂ'ot hi azi ne-1ike
conpound, wheras$arondary @andrangrouptd has a pol ycyclic core

of three six- rings fused together in a |inear
fashi on and d?ﬁ%%@hﬁgﬁgorﬂ%ﬁ'wo%rpﬂxng, and Gring,
wher e t he B-riagrimarytrieo'gnowpdbe"” ri ng; sai d pol y_c;écl iC
core is parti - Q?ﬂ; rfully-aromatic; sai

pol ycyclic coraa{eé%cggar ng'lnglggor%),’ i ncluding exactly 1 or
exact |y 2&ndi ng het eroaton(s), each gf which is ;

i ndependepth1 : n : i-eai nder
of sai d rinlg P EREStRrah @b ileuo B8 s B e e act Ty
2 riimtherparytacitierf @)médicameyafdr use irt the tBatmerd of blgn camder
ar f = i i,ng, .S, are | ocated at
gnet(%'rg"kr)%gt,ﬁndg?é)td?hgt&"gog%;rl&ép‘%"p@gzsh%f'ﬁ%ﬁs 'FERGted by a

hash-mark (#) in the foll ow ng depiction of the

56P0l Y¥lri ¢ core: #

(i) a phenothiazine compound or a phenothiazine-like compound, wherein:

said compound has a polycyclic core of three six-membered rings fused
together in a linear fashion and denoted the A-ring, B-ring, and C-ring, where the
B-ring is the "middle" ring;

said polycyclic core is partially-aromatic or fully-aromatic:

said polycyclic core has 14 ring atoms, including exactly 1 or exactly 2 ring
heteroatom(s), each of which is independently selected from N, O, and S;

the remainder of said ring atoms being C;

said exactly 1 or exactly 2 ring heteroatom(s) form part of the B-ring, but
not part of the A-ring or C-ring, and so are located at one or both of the "central"

positions denoted by a hash-mark (#) in the following depiction of the polycyclic
core:

said compound has a pendant group covalently attached to a ring atom of
said polycyclic core;
said pendant group is independently:
a primary amino group;
a cationic primary imino group;
a secondary amino group;

a cationic secondary imino group;



10

15

20

25

30

# sai d conpound has a pendant group covalently _
attached to a ring atomof said polycyclic core; said

w@endastc7gr oup i s i ndependently: a prinmary an POI/GBRWP004153

a cationic primary imno group; a secondary am no
group; a cationic secondary inino group;- 49 - a
primary imno group; or a se‘c‘@h‘dary i mno group; and
(ii) [ Cnethyl trifluoronethanesulfonate (CF SO O CH
): in the manuf&EMALINYRO grofe'cament (e.g., a

di agnostic or pleesREN Fminegeapt) for use in the
di agnosi s _or prognosis of skin cancer (e.g., nelanom)

or a tauoPAthy (e.g., Al zheinmer's disease). 57. A

met hod of (iyHICHhask kifderdniRteearepate (CH,sB56" bR, he
mel anoma) or a

t t t of in cancer (e.g,, k | .

t ;ﬁg gﬁ%gﬁa?‘éfafsjﬁfe Rf: 3 H@dﬁzégneﬁfg @ B ndiagnafic o Pragepstisagagent) for

the asepshobiagnes BOstogRés éfisRB daPcd ¥ o0 MRelBhorkh P Bradopathy
of manufacturing a nedi canent for

to 45. 58.. A nethod

uge Feng't’g'éh%lmggﬁg§?§sﬁr prognosis (e.g., of skin

cancer (e.g., nelanoma) or a tauopat h% (ei g., f
s na el SIS Rk ar = v Bohamnndskncanca
met h@dy. pinelah&@a)TBnd ta0bp&tky (o.§2ARREIMEPs Hiseas® \AIHRUSES the

a tauopat .g., Alzheiner"s disease) in a patient,
conpr? FE? ﬂ@%ﬁ%ﬁﬁi%@ﬂm&@ay 85¢ 8 gaimsehio 4
therapeutically-effective anmount of a conpound

i.m 46. 60. A nmethod of treatment of

55;&:3% gll}ﬁifgoect gf(ré!?rgu_f?ctwg]gaq] @ﬁgya@fengog léstfdﬁélrﬁgﬁag@qsd’s_ or prognosis

Al zheelgresf skindiasearse)g. | melan@ﬁé);&@tguw 1e~|?d.,3,§llzﬁélﬁ1er's disease)
t of : (i eparing a -radj ol abel I e )
ohende ! ingfle B¢ %ﬁ%%%@%m%ﬁ@smrﬂgg to any one of claims 1 to 45.

59. A method of treatment of skin cancer (e.g., melanoma) or a tauopathy
(e.g., Alzheimer's disease) in a patient, comprising administering to said patient a

therapeutically-effective amount of a compound according to claim 46.

60. A method of treatment of skin cancer (e.g., melanoma) or a tauopathy
(e.g., Alzheimer's disease) in a patient, comprising the steps of:
(i) preparing a ["'C]-radiolabelled phenothiazine or phenothiazine-like
compound using a method according to any one of claims 1 to 45;
(i) administering to said patient a therapeutically-effective amount of said
[""C]-radiolabelled phenothiazine or phenothiazine-like compound.

61. A method of diagnosis or prognosis of skin cancer (e.g., melanoma) or a
tauopathy (e.g., Alzheimer's disease) which employs a compound according to
claim 46.
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conmpound using a nethod according to any one of clains
1to 45; (ii) admnistering to said patient a

wo besapwod | cal | y-ef fective amount of said [ PCT/GB2004/004153

C] -radi ol abel | ed phenot hi azi ne or phenot hi azi ne-1i ke
conpound. 6 . A nethod of di a%nosis or prognosis of
skin cancer (e.g., nel anorm) I~ a tauopathy (e.qg.

zh sease | gys a conpound
ccogé'ggfié} (f%fddé"f’gé]oﬁﬂs)é% prog@@as 0 §k'” BRNGRSE (RE- afel@oagqh &5Rs
or piaagpaiby t&.of A&henmsr'ardts&ése()%oﬁwpnsnﬂi kRNQEEg ofor a

Stepe of  O(TsPPegl Fodoebele Hhanariagepicsancroinazn

i2BiBE| o8 @henothiazine-like
phenairmpamndnsingra mb&ndtabb@raing% bhKEn<COMIART 45N a

met hod ac 0 aims 1 to 45; (i
i nt roduci ﬁg'”grgiq%”fg a'd 11@*@9'&[?@?4'9@&%8%4{1%@ éﬁ'@ngt,hlazme-hke
phenainipamnt e thksubgeptpound i nto the subject; (ii)

e BB 6 s i B0 A0

phenibiQiiradiolakelletiphenothizeing dr bherf@higzine-Akdddrhp&lind if I(lseg a part

whol (iii) correlating the result

t he cgeﬁe)w oﬂa?f?g}‘#sr’rﬁ’bé@tl n(ii) with a disease

condi t i on(iiptotréletirgihpeesult of the determination made in (i) with a disease
condition of the subject.



