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WO 2008/ 139207 PCT/ GB2008/ 001696 Pepti de | magi ng
Agents. Field of the Invention. 5 The present

. WO poosnsd2on rel ates to | abell ed cMet bindi ng pepeT/d83008/001696

suitable for optical inmaging in vivo. The peptides
are labelled wth an optical reporter group suitable
for imging in the red to near-infrared region. Also
di scl osed are in viypiif@EgdthREGAES, especially of
use in the diagnosis of colorectal cancer (CRC). 10
Background to the Invention. WO 2005/ 030266 di scl oses
that there is a nedical need for early diagnosis of
F.c:oI c%r eclt al cancer (CRC) WO 2005/ 030266 di scl oses

. L cont r h h ffi
TREesn ot R e e el RS i e RS AP optca

i Egﬁlg A2l PGhE Hepl 591% lalbélléﬂvﬁﬁta%%pftkﬂmep&@ﬁ ofoup suitable for

cateni n, "E-cadherin, P-cadherin, 15 various
llﬂalgn@SB ghe g to ﬁ¢arfmfraneot rmralAI@demclesqdaagegl ¥ikViPgaging methods,

cyc s, P53, thymd t hase G- receptors,
eSEé’ﬁaliye%fe"ﬁFb’?gle dk'}lgn%‘g g&‘gﬂf&ﬁéf Gse QﬁR osis col i

protein, cathepsin B. uPAR, cMet, nucins and gastrin

receptors. Preferred such targets (p.7 lines 11-12)

Baukeromad do the Ibeesntioivkbt , MVP- 14, COX-2, beta-catenin and
WCat2oeHeBds. distlosesv dmt aheref is\WD ra@i&d] 0302 661 caarlybdiagiosis of

d d cl eotid
cdpbgaigoeRdre. WosSiePasd8 e tns i draeing oriesh geents
wﬁeﬂ%'ve ;Qﬁﬁﬂy'fb#% ﬁmdglcal RigeC 'dl)ﬁ‘orm-ﬁlﬁ? é@?&&é@ﬁn ARE! Y The

I's preferably a dye that interacts w 'ight in the
binkegrhk taygdt me@lmtﬁd‘ rﬁ@m t HeOH2,r bati-ohtening &-¢ddberimf Pgadhprin,

a&og%\}(ﬁlfaf %2 Ct Xm %f)r(é}% PR& C@Vﬂkjfl?g} gcl%f%gﬁ 9 QMylgldylate

syniase, V%ﬁr@é@t‘&dq Etﬂ‘cﬂe@éptowfrb]s la&eﬂdﬂx‘a{d@d)usqﬂ)lypﬁ)si@a;bh(phi@teln
phyS|oIo i cal processes, such_as wound healing a

and
caghregbiogdn , Nl g #idegastiin srseniors Preferred glwh targets (p.7
af finjity t 3 ated,
e T
Tlieevecc&yb&;f Wite 2008 /30266 Hah band peplide, i pepioid atoddty, <degone¢1¢oude

01&5&"@?’?@? l?lgrzgggl elgg_%gl%lgglgn;;l ]Eogg(t)r&ga %n&nggq%}cteh g-li AYe small
| & t V. h
m fegIS:l!(l:lre Ingfle qlé}%dr%%(gs 15%6?292 S VH%(E)}%Z /1%‘tggagf7é‘,8wﬁﬁ Qight in the

wakiebaigts esgiqo fppe it dk&mvmlet rtol the refrared papt pLithe electromagnetic
constructs which bind CONFI RVATI ON COPY WD
SPSEIHER-139207 PCT/ GB2008/ 001696

Hepatocyte growth factor (HGF), also known as scatter factor (SF), is a growth factor
which is involved in various physiological processes, such as wound healing and
angiogenesis. The HGF interaction with its high affinity receptor (cMet) is implicated

in tumour growth, invasion and metastasis.

Knudsen et al have reviewed the role of HGF and cMet in prostate cancer, with
possible implications for imaging and therapy [Adv.Cancer Res., 91, 31-67 (2004)].
Labelled anti-met antibodies for diagnosis and therapy are described in WO
03/057155.

WO 2004/078778 discloses polypeptides or multimeric peptide constructs which bind

CONFIRMATION COPY
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2 cMet or a conplex conprising cMet and HGF.

Approxi mately 10 different structural classes of
w@eEsiseoar e descri bed. WO 2004/ 078778 di scl oSPST/GB2108/001696

the peptides can be |labellgd with a detectable |abel

for invitro and in vivo applications, or wth a drug

for therapeutic applications. The detectabl e |abel
cMatnortrecomaplex haypasing et esd BiGiF. 3\ppoerpoatedy lﬁdiffﬁycritcs&mctural

aramagnet | [ Jtras contr
clienel ot Tefironied THE 2doPBra? i et GRSTEAGRE GRS kan be
1aBORA R84 a&e%ﬁlquﬁﬁ €St ih QiReak @i @RCigpYieatins, or with a drug for
par amagnetic, and nost preferably conprise a netal

therapedtid gpph@ltxan@dTby detentabd¢e labeleran die: ap empEmpr dhlerpscent
colélgl\éq%?ltgl %ﬂ?qtlgsﬁbp f g%gﬁghlalg&%//tg:n%%t rlgg{ é? ﬁlﬂ%&unﬁ%@gﬁ%t ﬁgent ora

ra@NREli e Pedfetredilandisngf W@Izampmswxiasa stawd tanbfi)lﬁztdlmhve or
reporter imaging moiety suitable for inmaging

pmmena,narnbwsﬁ Areferally eompgise .agwtabﬁvhg%@ncfteéated by a metal
%-l nfrared wavel ength 500-1200 nm The cMet
cﬁng cyclic peptides are related to one of the 15
structural cl asses of peptide of WD 2004/078778, and
have opti rral binding affinity for cMet. These
T .derived from phage di S{J| ay and sel ected
Thy prehait rlnveanfclfm mire¥idésoymagizigt agmt:s suatekleofor ¢ mpyetapticalnimaging,

wBicheoigFse ARe R0k TR Bl R ERA S rencHf il moiet

suiavR fof mllm the Iiﬁan(ﬂhahztrhﬁidly il @t’vf(]ﬂ WBinglight € g&én Iy near-infrared
rretabol|sm|nh| biting group MG . That is an

wavghatetta ne0-2 800 s iThe Fiket defrtsrcinHc W%deaabq fedafeq tnane of the
st}éﬁt&ﬁgﬁ ﬁgkqgsggf]?%ﬁld@ Qﬁcw RAHREPE,| HARSTe oWHHJafjbmdmg affinity

rmse ra metab I se the peptide,
foe aMdetq Thade bqﬁﬁleofwaréfﬁlenbem(ﬂnong phadd display, armlndald:mdc by their

R Ao MBS s Sl Hgrosorss
Th Bl glrﬁﬁ%t p&Ried Bf Yﬁevﬂresegx@ ivenably %?et%ﬂﬁﬁlytil%ﬁ/eoit 1843t one of

optical reporter, as opposed to other i g
thnmdatmm wte(ceﬁgl by metabekism iNgbitiog grpupsadd Uh dljhat &nan gnpertant

o QEER BES) ST PR3, SRR b8l e

wold oﬂ?&leB Wpidly héebaise ath pephilé)Gaith thﬂiseq’&ﬁt 10Bs blﬁSMet binding
m ni mal spectral overlap with endogenous tissues and

affynitisrang hence losgcof sglechyldESHBS Y Vdor phyri ns, nel ani n,
and col | agen [Licha, Topics Curr.Chem, 30 222, 1-29

(2002)]. OQther inportant contributors to
Thapresdnt sventiamicachss shakHmrpesirmgy obusingeMet hipdingypeptides in vivo

1nv91Q1§£ gh 1125%7ofp agTép%%lo%%/oxqgr}gg %ppgbed to other imaging modalities (eg.

nuclear, MRI or ultrasound), and also provides preferred optical imaging reporters.
The green to near-infrared region (light of wa{/elength 500-1200 nm) is preferred,
since that region has minimal spectral overlap with endogenous tissues and materials,
such as haemoglobin, porphyrins, melanin, and collagen [Licha, Topics Curr.Chem.,
222, 1-29 (2002)]. Other important contributors to autofluorescence are NADH, FAD

and elastin.
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Det ai |l ed Description of the Invention. In a first
aspect, the present invention provides an inaging
W@e®at3ahi ch conprises a conjugate of Fornul aPCT/GB2008/001696
ZI-[cMBP]-22 (L)" [IM (1) 5 where: Z' is attached
to the NNtermnus of cMBP, and is Hor MG Z2 is
attached to the Ctermnus of cMBP and is OH OB, or

DMRd DYREHBoBof the InRh@6@NPati bl e cation; cMBP is a
In dellﬁ%sh Qéﬂ%gf ng St (fn\f%‘ﬁﬁgﬁg‘l fovideshuf iR %@hﬁ@hﬁﬁ'c@ﬁipnses a

rises the amno aci d sequence (SEQ
cooygateXdf Formula I:

- Cys, - X2- @ y- Pro- Pro- X3- Phe- G u- Cysd- Tr p- Cysb- Tyr - X4- X
S-X6: wherein X1 is Asn ' . X2 is Ay, Ser,
Thr or Asn; X3 is Thr or Arg; 15X4' Al a, Asp,GIu
Ay or Ser; X5 is Ser or_.Th Ap or G u; and
Cysa-d are each cystejne Z’%@Mﬁiﬁszsuch hat residues a
and b as well as c and d are cyclis

to formtwo
separate disul fide bonds; ™28 a met abolism
inhibiting group which is a bIOCO pati bl e group which
inhibits or suppresses in vivo rret@_k)qlm}sm of the cMBP
peptide; L is a synthetic I} yker group of formula
-(A)m wherein each Ais independently -CR - ,

- CRE@hre: - C=C-, -CR2C2-, -CRCR2- , -NRCO, -CONR-,
- NR(G=O) NR- , -NR( C=S5) NR- -SOZNR— : -NRS

- CRAERgtached tp thekp tsopnus of cHiBikregds H OfM

Cyclfﬂx%&@@!ﬁ& te%%eofem‘amld i Yo QoK }

group, ary ene group, or C3 12 heteroaryl ene
group, anwhereria‘iasaabmdomlaatﬂll@emour a nonodi sper se

200%‘7?\{5% lzgz?; c]%]é/-lf GOk (S;g(f‘ eg)bgg Ioﬁ % tob}»(sj grhfno\{ﬁ\l(:)lds which
comprises the amino acid sequence (SEQ-1):
Cys*-X'-Cys®-X?-Gly-Pro-Pro-X>-Phe-Glu-Cys’-Trp-Cys’-Tyr-X*-X-X%;
wherein X' is Asn, His or Tyf;

X2 is Gly, Ser, Thr or Asn;

X? is Thr or Arg;

X* is Ala, Asp, Glu, Gly or Ser;

X is Ser or Thr;

X8 is Asp or Glu;

and Cys™® are each cysteine residues such that residues a and b as well
as ¢ and d are cyclised to form two separate disulfide bonds;
MC is a metabolism inhibiting group which is a biocompatible group which

inhibits or suppresses in vivo metabolism of the cMBP peptide;
L is a synthetic linker group of formula -(A)n,- wherein each A 1is
_ independently -CR;- , -CR=CR-, -C=C- , -CR,CO;,- , -CO,CR;-, -NRCO-,

-CONR- , -NR(C=0)NR-, -NR(C=S)NR-, -SO,NR- , -NRSO,- , -CR,0OCR;-,
-CR;SCR;,- , -CR;NRCR;- , a C4g cycloheteroalkylene group, a Css
cycloalkylene group, a Cs.;, arylene group, or a Cs.i, heteroarylene group, an
amino acid, a sugar or a monodisperse polyethyleneglycol (PEG) building

block;
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each R is independently chosen fromH, Cl.4 alkyl, C24

al kenyl, C24 alkynyl, C 1.4 alkoxyalkyl or CI A
woigasosozal kyl ; mis an integer of value 1 to 2BCT/GB2G08/001696

an integer of value O or 1; 5 IMis an optical

reporter imaging noiety suitable for imaging the

mamral i an  body in vivo using light of green to

near edchfR &riedepsadeithyrdiober6Gom1i200, naikle%zh latkengl; (4 alkynyl,

e ant acnpound suitable for
|mag h‘g%{(ﬂ’g' ﬂﬂ‘éﬂ‘ﬁél‘#ng W8 ’n vivo. Preferably, the
MaMmR is b ifleded BBValgd Pt@20;, The imaging 10 may be
invasive (eg. intra-operative or endoscopic) or

non- i kvaasinteger ofvelusiledrel;r ed i magi ng met hod is
TR e e RS —

Vi t r podiR hivealsingNizh( 80greds ayear- ctifﬂalﬂéd \vadI!@lgdi\/é@O 1200 nm.
bi ol ogi cal sanples or visualisation of cMet in tissue

sanpl es). Preferably, the imuging agent is used for

B Nth¥i ¥emi "R adéntThie reardr @Uébngi&)ﬁﬂi fuifaBR e irading the
group of the Iast am no acid residue. Thus, when Z'
mra@mahan hedwnii Hiyot Brefirakly, B mﬁén@h/sm hunan falyed- The jmaging

mvas & QPR Ra- (%;%gat ggrcgoenn@pmg g*omﬁbggs%s The ‘:ﬁr%%rred

mﬂigmk fn%fhodd@ enchinSpy VWhrlstZtﬁelcSnﬁﬂgbtetdf@o{rmlutmI(ys suitable for in
termnus of the cMBP ternminates in 20 the free gOZ
vlg? JURSIBE: if MRy ahser haye IRoVi%R AP YEEPE €8 ATRAYARMLYng gMet in

Iog B%ﬁgaéﬁﬁ&%r%éuahgﬁfoﬁ(yﬂél\/ﬂﬁ AHPssuis sd&ﬁlb@eﬁre?e‘\raﬁyg?g ﬁ%&gmg

the term "netabolisminhibiting group
agest seaetd for irbviee onggng.bl e group which inhibits or
suppresses in vivo netabolismof the cMBP peptide at
elther the 25 amino termnus (Z') or carboxy term nus
TRZY' giSup substivutps theramine lgroupnafithe 1ast ethowecid kislduedThus, when

he art and are.suita osen.from f ti
2z} i et g s e MY st Rt 1 ahaipeot g oot
arin®! act RRRIve ( GHI RG:dap sRbstiines @ik carbeil g@quOﬁih@Mhst amino
C3_10 aryl groups ,0r co rises a pol yethylen Py
aC@(PEGS)dUbuThldi M@lentﬂ os KOH, gEﬁ F@nbbiey REGIS O ke QM% terminates in
e Ji.nker P )
s TPeeth b e BB prd RO OCHaF fgminal

caPbox oﬁmﬁ&hm@hssa@@ﬁr%ra@. te_rm nus M G groups are
acetyl, benzyl oxycarbon or trifluoroacetyl, nost

preferably acetyl. Sui tabl e metabolisminhibiting

BY"tRY RS Ofmetabslishe Miﬁiﬁngag%&gx’yml% Vbt b Eddodativ¥e group

008/ 139207 PCT/ GB2008/ 001696 . ) _
which inhibits or suppresses in vivo metabolism of the cMBP peptide at either the
amino terminus (Z') or carboxy terminus (Z?. Such groups are well known to those
skilled in the art and are suitably chosen from, for the peptide amine terminus:
N-acylated groups —NH(C=O)RG where the acyl group —(C=O)RG has RY chosen
from: Cy. alkyl, Cs.10 aryl groups or comprises a polyethyleneglycol (PEG) building
block. Suitable PEG groups are described for the linker group (L), below. Preferred
such PEG groups are the biomodifiers of Formula IA or IB. Preferred such amino

terminus M'® groups are acetyl, benzyloxycarbonyl or trifluoroacetyl, most preferably

acetyl.

Suitable metabolism inhibiting groups for the peptide carboxyl terminus include:
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5 carboxam de, tert-butyl ester, benzyl ester,
cycl ohexyl ester, am no al cohol or a
w@iogastryt enegl ycol (PEG buil ding bl ock. A suP@EBB2008/001696
M G group for the carboxy tsermnal am no acid residue
of the cMBP peptide is where the termi nal am ne of the
amno acid residue is N-alkylated with a Cl-4 al kyl
cagbowmidpr efehupl pster, rh@nh)ﬂl esgqfo@psclogew eSterr aginpyslsohdler a

r rafce
PSSR G SEPES G iEE ) TR BB Y, comors
terffalnal binivo 460d edsjdue T th)@cMBPap‘épade o waerg thel Itdrﬂllillaﬁf amine of the

position of Z1, Z2 or cMBP,_ For Z' or Z2

am{n@)q@[q wpidipieiyalipdgted withet Chealkyt g@ﬁ@d@f?@f%ﬁ% anqthy! group.

Px%ge Ko WIG%QWS%E cg{b r{u%g E%’,E,[@Z‘i M‘los}‘%ﬁ&egeda tlsuc‘cthl:%g@s are
c:ﬁbo%&i@@Sl tion gives corrpounds of formulae [IM-(L),, -
[cMBP]-Z2 or Z' -[cMBP]-(L),-[IM respectively.
Inhibition of nmetabolismof the cMBP at either

FOaRAA ﬂ@eﬂo?ersrfhﬁlﬂ% Ry, @JI]Srﬁmla%/ (ﬁﬁme%vtﬁ&lelayat Qﬁ}ti ﬁﬁﬁ‘ﬂ%‘ﬂo fon of

the- m)ley|n hi's way 6
Zout o OMBHI EFOd@]“l ioniZL,j they -@nl Mbnofety h@ymthglebﬂ atta;Bed to the M

ool ek G OLy 72 01 € Moo VBSR4 Pl S5 E9.0th AREchiegt of the

-(Li - moRitehy Rl Zher 7f Pesisioh eves! @ﬁﬁ)o@ﬁdsﬂﬁf Eorhlden@IM]-(L),-
iJuent of the IM or is covalently attached to

[cMﬁP]e&u )1 IijcM@é’ét(LindM refpeetieely. MIntikiian ofy metabglign of the

cM%ESat%g{tﬁ)Jr Sﬁ@eb{ ﬁn&l‘h&fﬁg%‘i’sto heflicted E%%‘%hﬂelgt of the ~(L).[IM]

moiety e tipiepyaydesut (- ab)ﬁlﬂ)/l]ns ouesidd the pefptiiicte owIMl?hobthedpresent
to  the hepatocyte growth factor (HGF) high affinity
InveRtiaht or, al so known as cMet (c-Met or hepat ocyte
growt h f act or receptor). Suitable cMBP peptides of the
present 25 invention have an apparent KD for cMet of
TledKLL)H@oietyngf] Bormoda | emy tehattackdsbatt argOsuitable poisgiooVBRhe IM.

TR RSB B e S B Pk B8 S At PR, or i
cdvﬁléﬁﬁylaiﬁtzh&ﬁ t&fthé hﬁlsiaﬂg kfsqiuat s Romer. Tike - ly,BPmmety is
peptid of resent invention include any such

prefsoabdy gttacggdw améquefalﬁﬁvl pibsisoapafitd BMcation” (B') is
nmeant a positively charged counterion which forns a
salt with an ionised, negatively charged group, where

By thiedepo StMeteingingaiyaligpeptido U (eMBP bis m@nara@eptmmwtlioh binds to

dheneswt b d ratl

o Ao is B A SHE PP B, BriPnafy Keym ap bt frMet

orS Ubpatddyee ?r@ﬁﬂ’mfﬁtdnb k€ epa) | itbien eMBIR: pepti@esalofaht present
metal s sodi um or potassi um the al kaline earth netals

inygntipgdrere 30 2prareet Pl st od edE/HGE complex of less than about 20
nM. The cMBP peptides comprise proline residues, and it is known that such residues

can exhibit cis/trans isomerisation of the backbone amide bond. The cMBP peptides

of the present invention include any such isomers.

By the term “biocompatible cation” (B®) is meant a positively charged counterion
which forms a salt with an ionised, negatively charged group, where said positively
charged counterion is also non-toxic and hence suitable for administration to the
mammalian body, especially the human body. Examples of suitable biocompatible

cations include: the alkali metals sodium or potassium; the alkaline earth metals
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6 cal cium and magnesi unm and the amoni um i on.

Preferred bioconpatible cations are sodi um and
WEoi0as3920m nost preferably sodium By the terPCT/@BR098/001696

acid" is neant an L- or D-agino acid, amno acid

anal ogue (eg. 5 naphthylal anine) or am no acid

mnmetic which may be naturally occurring or of purely
calgimh hed intagoesigihnandathd amayonkem aqrt. | Reafered pigcempiatikle cations are

| e, enanti onmer  an chiral, or a m xture of

SO@H’&‘% %Wﬂi’sss‘u%?/sém‘%%rﬁglly 998k ter or single letter

abbrevi ati ons for am no aci ds are used herein.

Prefera the.gm no acid ent i nvention
BLIE G 1A T EhL- CEATI HOTGEN 0 A ey peue (2
nd ﬁt]—ﬁ?ﬁ;ﬂﬁ_ OorSXIHME)eBélg rﬁﬁﬁét&gu’ﬁﬁ:hoﬁqa?aieuﬁzﬁ{lﬂa}’lgoé&kiﬁ{ﬂgn& of

m no aci ds which are isosteres, i.e. have been

putelyisynidetic originymamsl mh bs petitadlyande.dlee e singld enastiomer andehence

of the natural Suc SO stene I
cHitbudt 16 THOCE Sk FRBIOTAS: he CaPITIRI! arie Shutingee leter
atbRdviatlon§1fbedmindy deias ipe pbéd asreir. Streferdbly @lics ampRpPhtideDf the
t hi oam des, cycl oal kanes or 1,5- disubstituted
present anvshten pEeeptMallpgaera By Ekleo‘iﬁﬁpy [#EHRO aold mimetic” is meant
synid §§>J1aloéées%f aflFail P EBREP L adidh aﬁﬁgtaﬁlnsgg@&gggg have
beleh rdesigndiy toamjrefet thd etdbionahd(dlectroait strdctee lo6itiee haturel ngnpound
the ami ne of one am no acid

t.h box
Sughotsprifrys amhwetldmewin kpthoge SKllgA R e Gt A fﬂ&?‘}d& but are not
llllglﬁécfggi%egflpgqt | g fRlolMvéarss ipe tlg&”nﬁiéﬁﬁﬁietsh@%l&lmﬁést&el 5-

vity of a pep or a protein but
disutsstituoed tomgziesy sget MdGoodmarg Hiamcdwmelrsa% ré7, @h&%)].i s,
they no | onger contain any peptide bonds (that is,
am de bonds between am no acids). Here, the term
Bp @pt ethe “peptigel s insanisecbmpouad lbpmadeing $&o e ntage ameougiads, as

| ecul est are no, | onge conpl.etel y,.pepti,dic in
adfiaet ahoves bRty b Selis HaRtGea nBas boAYRRRE e fih? of one

Btééidjﬁy th%%aﬂsbxgzh 8f 'én%tHérP OPtHeCtm pBstideehirhétRYi d¥F mimetic”
noiety" (IM is neant a f uorescent ye or

re&hrs mmplmgrcelly\mtm dosnpoapdithet mfmuéh@bmﬂqmpaé pethvaty of a peptide

I ndirectl
Orp? c%oet rlé lfg? Ry Hopﬁﬁ{tﬁleg#lgﬁzr 1(516(%{%%%&26%1}& rga?lag?sééh ey no longer
cot@l b Bphide DORIsLE@RA ig) Ainiddbadiie badleyn GMitholARM3) nHEre, the term
Preferably, the | M has fl uorescent (%Fo perties. 30 It

papside mimstigdel upashin pRECAdET sense o iredudsr mplegules thas arg pe depeer

ol S . B GRS M s s

i mportant when the inmaging noiety is relatively bul ky,
& n [ t, hinai

oL, SQLEIERRLOT M REiPONITL Sp O IR R0 o

cl'(r&@ophcﬁre mdich Bldaphble loéidatettiors eitlidnatirettiye obindingctyy ougn optical

has the freedomto position itself a
1mag1ng procedure using hgh? o% green to near-gnfrarc\:ly’fa &favelength (500-1200 nm,

preferably 600-1000 nm). Preferably, the IM has fluorescent properties.

It is envisaged that one of the roles of the linker group —(A)m,- of Formula I is to
distance the IM from the active site of the ¢cMBP peptide. This is particularly
important when the imaging moiety is relatively bulky, so that interaction with the
enzyme is not impaired. This can be achieved by a combination of flexibility (eg.

simple alkyl chains), so that the bulky group has the freedom to position itself away
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WD 2008/ 139207 PCT/ GB2008/ 001696 7 fromthe active
site and/or rigidity such as a cycl oal kyl or aryl
W@ p@sasn2whi ch orientate the | Maway fromthe BCI/GB2008/001696
site. The nature of the linker group can also be used
to nodify the biodistribution of the inmaging agent.
Thus, eg. the introduction of ether groups in the
froth ikeactivielsite ed/or tigidatyrsuph Bfea p}/dgiﬁ&ylmrcﬁréh spapirndiiply orientate

A.m 5 co neal ycol (P
T P O GopLF A LRA] NG EESUpf gy used t
maditd tHeelﬁb@l%J@ﬁ)utlbllﬂ %f't}ieniﬁﬂ uq;ir St MaYué, Wac ticomtro@udiidi dfyether
t he phar macoki netics ood clearance -rates of the

grpmﬁglmgiea@@fﬂf wnhl b¢lpoto rsmzmwemlmpfqt@n bipdigger When -(A)n-

2P P BRI LRE O SURMERERI U o ABuaTRbCor 1 to 10

adnlnld ecid ARidhey, tfldf QEﬂ(érhgiob;b a0, fuhbtith @ ktioﬂgfy ahebghzirﬁfacokmetlcs
di agnostic image 10 due to | ess background

andlplepd elearpiee raehHPb SIS RESHK &7 vgpouﬁu%yblamgélﬁﬁé linker
d
iR kY aor AL 02 ABIE L he TPULR N aoi Bt bTmrfRd tssue,
sut:hz rammusulgafr 'hvles amd v tfrom thentdeod, dhus givingr a betmdd‘.a”gmbi;tdleimage
Sui tabl e su ) | ude: l'uc | act ose
RS R A Gt G Eateen e BNy er B GaR T tsLog ied to
fatfém%tﬂaﬁwldﬁ@ﬁjte [ eﬂﬁ’étmnt b agd iR k‘f’(ﬁié@k h\GpfoRe B V2@ the liver.
acid Thus, eg. a glucosam ne derivative of an am no
aC|d can be conjugated to other am no acids via
pepti de bonds. The gl ucosam ne derivative of
asparagi ne (conmercially available from hbvaBlochen)
is one exanple of this: O O HN OH N‘EH
By thezigmpr gigaf r sdngashe dane: diner fp|sached t@‘h‘? SB$ar§ H@lude
t uj t 0 @S
gl &E? gﬁg?tg&n m lﬁ)sé sér 'df\?\% I1 &QI SQ)d?ﬁ:olnl ¢ tghe trhgnsguegar mag be
fuhmcﬁﬁﬁﬁbdDw pemat fmlsthnphﬁgrt«akahyn@@@@lst dhug 540 a glucosamme
Dalton%, with 3200 to 4000 Dqk elng e§$e0|a é d
depivat v e, amig0 BFIgraaR Pe GOMHEYF ff e Araing e R ytgepytly ponds.

THeV EREOQMiREY AecRPitlvePett | Sata8ird NicoRimrgial$d available from

NovaBiochem) is one example of this:

o
o .»\\
HN
OH
N OH
H/W

Preferred features.
The molecular weight of the imaging agent is suitably up to 8000 Daltons. Preferably,

the molecular weight is in the range 2800 to 6000 Daltons, most preferably 3000 to
4500 Daltons, with 3200 to 4000 Daltons being especially preferred.

Preferred imaging agents of the present invention have both peptide termini protected

by M'® groups, ie. preferably both Z' and 77 are M'°, which will usually be different.
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by MG groups, ie. preferably both Z° and Z2 are MLQ

which will usually be different. WO 2008/ 139207
wWEQNBEB2008/ 001696 8 As noted above, either oPCEGBZRS/001696

may optionally equate to -(k)n[IM. Having both

peptide termni protected in this way is inportant for

in vivo i nmging appllcatlons since otherw se rapid
Asrebedodtiosen either cf &' /éxp‘@&t@dlowlﬂbh eqlmﬁ@,éfqu@r)ﬁ IMd)sﬁat’)lﬁlg both

sele tive Dbj fini t g
pephdg W‘c&?mt‘}%f‘e‘ﬁéﬁis %“POE%P o ’ﬁoY"ler’%a%‘%g 31’1’1‘“ 1ons,

suﬁ)crd IR WiRThSI8 mé’t@&ﬁlsﬂr\%lﬁﬂ @Q'e}( ecZed Wish asibyilenBidls é2selektive
a primary am de and the ﬁfga joiety is attached
Znar@fM

blnd;mg Iaéﬁretp'sfpt PMetWhen bitlg' & prygqrﬁéy e gtyl gpd Z°

Pr ef f
SRR B ol 51 R or chée figntZo 4 ERTpArE 3ha O
-(Of, Pl\/ﬁsmiekws atwnéd iDtHeMpshas athiensitit whiiasefentsine residue of
pol ari sation assay neasurenents), nost preferably in
cMBB. range 1 to 5 nM with less than 3nM being the
i deal . The peptide sequence (SEQ 1) 15

sa- X -Cys - X2-d y- Pro- Pro- X3-Phe- d u- Cysd- Tr(P
Prgferigd < @ept(@g(gfﬁw pessentHaveaBp hgve pdrminrdinding 05 oMet to

1\;I7t/IQEf3 c%%rﬁ)tléxf & {‘S%L{ﬁﬁlc bm{@hl Hlé/f ﬁo&g d gﬁ‘rﬂd cenc\%hpolansatlon

r €sponsi or e se Ing to C
askdienedGirereans)| aosoprefdreblyriastaatrangent enti ivi, edthplessstagn 3nM

nore than 17 am no acid residues, the remaining am no
beyeg hs idegh 20 be any anino acid apart from cysteine.

Addi tional, unprotected cysteine residues could cause

unwant ed scranbling of the defined Cysa-Cysb and
TmysmﬁdysmudMstEQd@ bri dges. The additional peptides

e R e R e T

the -(L)n[IM nnlety Sui t apgeQ-1guch residues include
Asp or G u residues for conjugation with

ofathien eM‘BPn @lf i raiulas édlSZB 1T-men [ Repfidg rsapence.owhieh e primarily |
re%)e@ﬁllégpe u L Cet sleoe:]ygl < bl Iél(i)r{é( {3‘) I\F?tam;l QR.%( XM:ﬁ? epég)%i,s % the %resent

inv@fiotlwemptieds orjthgat 7 ﬁtﬁlrmfacrc(ﬂeb;lﬂ[lésMhe rameinsiy ztrﬁllnb)amds can
| ocated away fromthe 17-nmer binding region of the
bec MBP 2R el PIEQITom) cysigipe. apddifprdle P%P&quéc%%‘leafeﬂd“es

coullf c%se %w%teh %Emlﬁﬁg JirtRe QEARY eyl h%, aﬁhg giy@‘CCQS disulfide

resi or conjugation is a Lys resi

brislges t THeuddd@ionaf pd:;meles p;qftmpllyammpese dt teastf or@F@hifo wasl residue
w1etl\1/ aal sEiI é %gal}/lm stulqalglg %ork ?acVYg conjugatlon of the —(L),[IM] moiety. Suitable
such residues include Asp or Glu residues for conjugation with amine-functionalised

—(L)n[IM] groups, or a Lys residue for conjugation with a carboxy- or active ester-
functionalised —(L)n[IM] group. The amino acid residues for conjugation of (L),[IM]
are suitably located away from the 17-mer binding region of the cMBP peptide (SEQ-
1), and are preferably located at the C- or N- terminus. Preferably, the amino acid

residue for conjugation is a Lys residue.

Substitution of the tryptophan residue of SEQ-1 was evaluated with the known amino
acid substitutes phenylalanine and napthylalanine. Loss of cMet affinity was, however,

found suggesting that the tryptophan residue is important for activity.
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aci d substitutes phenyl al anine and napt hyl al ani ne.
Loss of cMet affinity was, however, found suggesting

w0 baB/1342e7 t r ypt ophan residue is inportant for BCT/GBR0P/001696

WO 2008/ 139207 PCT/ GB2008/0Q1696 9 It is preferred
that the cMBP peptide further conprises a N-term nal
serine residue, giving the 18-ner (SEQ 2):
1tSe preébysal at the cMBP peptide further comprises a N-terminal serine residue,
-Cys. - X2- A y- Pro- Pro- X3-Phe-d u- Cysd- Tr p- Cysb- Tyr - X4- X
g@%&éﬁﬁ&'ﬁtﬂ%&% In addition to SEQ 1, or preferably
SEQ Zer-t e b@&CJ}@S@lyppr@fﬁr)@@_Lyhet@rmggd-T@@WJW“;XS-Xﬁ
either: (i) an Asp of GQu residue within 4 amno acid
resi dues of either the G (8Q-R) peptide term nus of

PSRt LS SRS IR SR

C&{lﬂ@seggmda; of said Asp or u 10 residue to give an
am de bond; (ii) a_Lys residue within 4 amno acid
resi dues Asp oGl sesidusewithingy anynoppst Tegiluey et eithey $heo§- or N-
t he R J de [ tr ' i ;
car b Re NG o ARIMER boe Sad HETIMERTUBARRAMC R an
am ngmie @eoupvhich Of caqugtddyts thicesiribhixsy] side chaiv ef aaid dsp de Glu
bond. 15 Preferred.cNBP peptides conprise the 22-ner
ani ntssus tp gxg AR bemd 3): Al a- @ y- Ser- C ysa- X
- q/i%ii))gzll}g ¥sidhO wWithen X3nfthe aGh Yedid oFeRh &Y BB CDYrN- peptide
X4- X5-X6-Gy-Thr. (SEQ 3) 20 The cMBP peptides of the
pr esentinus vé the AviBPreeptdaing -HaviM X3 fumgtiahalised mith.a carboxyl

The cMBP peptide preferahly further copprises.in .
2dai €00 e enedef St epsign e SREHARERT AL Lyg residue
or C“’éi%m MRledohd.nker peptide which is chosen from
-dy-dy-Gy-Lys- (SEQ4), -dy-Ser-dy-Lys- (SEQ 5)

or 25 -Ady-Ser-@y-Ser-Lys- (SEQ 6). The Lys residue

of. t heqkd : ' ' I C .for
RS CSABE RGNS BBl e 2o fAEARA KR RERECE):
pr ef ala-@L/-S&YBERYPOPLT g S cGIyro Fe0-SEQIR-Ghg €yl p-QystMTyr-
the |jinker. peptide of SEQ 4, having the 26-ner am no
aci dxsé{ql?éngb"T@EQ 7): (SEQ-3
Al a- d y- Ser - Cysa- Tyr-Cys - Ser-Qd y- Pro- Pro-Arg- Phe-Qd u-
Cysd- Tr p- Cysb- 30
THey eMBPpeptides@f thdprgschin mvehtjorGirgfeGiblly hywe, X SEQ )Arg.

The cMBP peptide preferably further comprises in addition to SEQ-1, SEQ-2 or

SEQ-3, at either the N- or C- terminus a linker peptide which is chosen from:
—Gly-Gly-Gly-Lys- (SEQ-4), -Gly-Ser-Gly-Lys- (SEQ-5) or
-Gly-Ser-Gly-Ser-Lys- (SEQ-6).

The Lys residue of the linker peptide is a most preferred location for conjugation of

the —(L),[IM] moiety. Especially preferred cMBP peptides comprise SEQ-3 together

with the linker peptide of SEQ-4, having the 26-mer amino acid sequence (SEQ-7):
Ala-Gly-Ser-Cysa—Tyr-Cysc-Ser—Gly—Pro-Pro-Arg-Phe—Glu—Cysd—Trp-Cysb-
Tyr-Glu-Thr-Glu-Gly-Thr-Gly-Gly-Gly-Lys. (SEQ-7)

cMBP peptides of SEQ-1, SEQ-2, SEQ-3 and SEQ-7 preferably have Z' = Z* = M'°,

and most preferably have 7' = acetyl and Z’ = primary amide.

The —(L),[IM] moiety is suitably attached to either of the Z' or Z? groups or an amino
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cMBP peptides of SEQ 1, SEQ 2, SEQ 3 and SEQ 7

preferably have Z' = Z2 = MLO, and nost preferably
W®ao08/1920= acetyl and Z2 = primary am de. The PCLEBRIKN01696

noiety is suitably attached to either of the Z° or Z2

groups or an am no WO 2008/ %9207 PCT/ GB2008/ 001696

10 acid residue of the cMBP peptide which is different
acidrekidac oMeie (MB®Ri pegtideyhehae dd’ferexﬁEQtlie cMrebiedingdequence of

am ngo acid residues and S|3es of con ation

Sigado PregatedaisePe 1 pastics AT SHan RfiepReRTtr o escribed above.
W@%ﬁ ﬁgesq %EN]ZIHO% y &attabhedRBYZT GKE ihi@ap e ehOplade OPZ1 or Z*

jugation to the N or C’ termnus, and bl ock
byi conjtigatiomet tb N-ics - itermtinest anvblylocksirPried @ﬁtﬁé@lllﬂm/lrgﬂleuﬁéy
have an extensive delocalized el ectron system eg.
cyani nes, merocyanines, indocyanines,

prRftRal IRE YR REBave AP BitBRi RC MalBtdIRRd didduphesyyleiBtdyl Resnines,
porphyrins, pyriliumdyes, thiapyriliumdyes,

msrqgmnyrlqsumddy)easnnes,rMMPWWéglaphﬁlﬂlﬂcmmﬁm irijphgnylmethines,
doani lin zqophen
%@f'ﬁl&?h ipg'blﬁ'érﬁoﬁ'n a(zhl%nmﬂ}%% ngeg’gg ﬁaﬁflhu%qd Fhopggonium dyes,

aZ0 RATUA Aybd) Qidsanilinds] %dﬁﬁ@ﬂfbﬁox&hﬁtﬁml dyek ah:dfnzdt(hl'@henothlazmlum

tri sphenoqui nones, azqQ dyes, intrano] ecul ar %rL lacrid
dyiept er ﬁﬁh@ﬁulnﬁfleschar”@@mpﬂ‘élﬁglﬂ"ér dyBdathrgags. gy @hthaloylacridones,

tr&gﬂ@lp@)ﬁﬁgnest E%Dg Smtxtaﬁ{o'i&%lLa? eaﬁd 1Qﬂeﬁﬁ8ib&ﬁéxoélﬁf§-)transfer dyes

xes, bi's(benzene- ate) conpl exes,
andb d;aea romipiexesly rspories,s (cBadine, t blls(@illthwégneaz mpipéox@s, bis(benzene-

aifyeles fopeemsL RO tier Poat PoRLOG e ar DIy forescent

prgiefrfseglﬁzﬁtas ecéﬁrﬂﬂfdr@s@élﬁrﬂr&%inoﬂﬁ%fm)%ﬂ hd@Bcatibs 8f GPP that have
useful. Compl exes of certain rare earth netals (e.g

diffarcop absorptemviemission presreliesnareralsfy upsfes iGimpleyes qfsféata%rare

t ext. f
exf e Briedor a0 b Eed . NG RRE S Ein cortain
cotttix€d) agiry fhvrdss@d nhmsthrystids {udptuasdas)), 20

sulfor hodam ne 101 (Texas Red), rhodam ne B. rhodam ne
rhodam ne 19, indocyani ne green, Cy2, Cy3B,

P%{g’ulésr a@ﬁ‘l’%leggf %hro%) horg which VRl n@e Eﬂsg@’maﬁﬁéfﬂﬁ‘orescem

gon Ge
sullietlroﬂamﬂa:ylloh od@ran é{ed)gnmoéhmm: B. Lndmdarﬁﬁie 6] elkgdamine 19,

D AN 50T 01 ELYOr SIS AR puin

'% 2.8
S ed) 892 41 G511 b, Bk

358y axlexee Fhipe 438y Alexpalflwrcﬁﬁ?arAllefp Fhfosrsdéd Alemaclﬂa%ﬁ%l Alexa
hav ugat escf or '

FIBBIE S@%I eﬁ\é&q‘ﬂ@y fﬁ;ﬁo rig)éa éﬁlrof%@t% %‘rfexangligr g}-_lg g)ﬂ(eg% églio’r 660,

ARSY - o068 AlexBeMuor 330, ank0Bdexkl1BRiof Z805)The cyanine dyes are

particularly preferred. Licha et al have reviewed dyes and dye conjugates for in vivo

optical imaging [Topics Curr.Chem., 222, 1-29 (2002); Adv.Drug Deliv.Rev., 57,
1087-1108 (2005)].

Preferred cyanine dyes which are fluorophores are of Formula II:
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30 Preferred cyani ne dyes which are fluorophores are
of Formula Il: WD 2008/139207 PCT/ GB2008/ 001696 11

WOR2008439%07 | | (CH2)m (CH2)m Q  (11) wherei n: PCEGBR00X/001696

i s independently selected fyom -C(CH3)2, -S-, -0- or
5 - [ (CH2) aCH3] [ (CH2) bM -, wherein a i s an integer of
value 0 to 5, bis an integer of value 1 to 5, and M
is group G or i el ected from SO3ML -et~H, each Y

i ndependent |y sents 1 to 4 gro 2l ected from

t he group congX)'f. H, -

- CH2000ML, -WNCS—and E| fand _wh rg’
t

pl aced in any of tHF po '/lon e aromatic ring;

10 Q is independently sel ected frorrcti.l'p ngroup
consisting of. H &RMm NH2, COOM, nium ester
groups, benzyl and éroup G M is |H or B; 1is an
integer from1l to ' and in is an i eger from1 to 5;
-15 wherein at least one of X, Y and Q conprises a
group G Gis a reactive or functional group suitable
for attaching to the cMBP tide. The G group reacts
with a conpl enentary group of the cMBP peptide form ng
a WD 2008/ 139207 PCT/ GB2008/ 001696 12 coval ent
whérgikage bet ween the cyani ne dye fluorophore and the
cMBP peptide. G nmay be a reactive group that nmay
react with a conplenentary functignal group of the
eagh B isdadenspdetthyselesied viomy -GEyHDacPude- & f unct i onal

group that may react with a reactive group of the

cMVBP i o) act:| . f ' :
ar ouS e HeratCARNTT, ShelefEF ob UF dBSfer S EhbE Do 5. b i an
mal eintBegiesf vailelowes, and Meis @eipGhalis dsctddyflsrasiod®' or H;
vi nyl sul phone; dichlorotriazine; phosphoramdite,;
hydr oxyl ; am no; sul phydryl; o

each Y’ independently represents 1to 4 groups selected from the group consisting of:

H, -CH,NH,, -SO3M1, -CHZCOOMI, -NCS and F, and wherein the Y’ groups

are placed in any of the positions of the aromatic ring;

Q' is independently selected from the group consisting of: H, SO;M!, NH,, COOM',
ammonium, ester groups, benzyl and a group G;

M' is H or BS;

lis an integer from 1 to 3;

and m is an integer from 1 to 5;

wherein at least one of X', Y' and Q' comprises a group G;

G is a reactive or functional group suitable for attaching to the cMBP peptide.

The G group reacts with a complementary group of the cMBP peptide forming a
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car bonyl; carboxylic acid and thiophosphate.
Preferably Gis an active ester. By the term
WO awBi1srded ester” or "active ester" is nmeant BECI/6B2@B/001696
derivative of the 10 assockgted car boxylic acid which
Is designed to be a better l|eaving group, and hence
permt nore facile reaction with nucleophile, such as
coxnienelnkagx driwees tiof cpwincabiedluoaehoveaskthecdBR geptide. G may

be&a%%%%%ﬁ@%%a%@%? Pl ot b RPERRURE Mkbar S348Tor me
aaé d?lattéﬁah\%np hlayhlyaﬁwy BeREeHd) |g?<i@| tBat rﬁB}dreg&’tB«Qﬁl Gir&active
enzotriazol - 1=yl -oxytri pyrrol i di nophosphoni um 15

grhexaf |th@rcMﬂlbs>pn@dee) xaprpéefsepﬁ egctive pud fenptiopa] giogps include:

Xysu C|n n1 e or qu en e , )
acglg% (',S C;S‘T’I §)so %csyap ua(l:%{nﬁcl? » anloacttg{a(l;}{:f!d1 ?&d ﬁ:hl%re hrydraczrlde
vigyibaghsrnt d1@ﬁloﬁﬁﬁﬁﬂihéi bhosphaekmiXte; ﬁy&l@k?l(;t @niinfor omlpmryl

roup of -C(CH3)2- and C&@‘ k‘%é -, 20 wher ei n
cafpanyl; gaxgogylgs! imd Biplrsphatse Rreferab ;ﬁ@sﬁé‘rﬁcgvgeﬁm H
or 1 to 4 F atons; each Q is selected froma G group
and SGBM; 1 is preferably 2 and inis preferably 3,
4 or 5; wherein when either X or Q is a Ggroup, it
is nost preferably a succinimdyl ester. 25

B @Het el adctivatbd eerr 80«81 BRrdYemeahtCarDEstEr08éAilafive of the
WD 2008/ 139207 PCT/ GB2008/ 001696 13 RB R4 RS R6

as$othMu—cszoXlez41c1dqthg is @pslgl)ed tather abetRr legyingrarogp.cand hence

peiﬁgﬂerﬁgregteeﬂiﬁ yea(':_! oenr Wi nucl’eq%n Fe %(l? gs,sgréglg gﬁ%ﬂﬁaers @@qmtable
activélepeeeie nir’ey th}/ﬁr@lyklydcnﬁﬂn@. 6NHSY), b@ajqﬂio@bcmmlﬁﬁyl ester,

R6, R7 and R8 are independently Ra groups;. wherein Ra
pentaflegrophgnaly pentaflugrottpmisrglal RY1- Iavoplzeeﬁz) ernzomazole

anYi’her € lf’be?’ an | rH cger Oﬁen‘é@ﬂrﬁ?olsl—9f—0)€ympyrrohdmophosphonium
hexafluorophosphate). Preferred active esters are N-hydroxysuccinimide or

pentafluorophenol esters, especially N-hydroxysuccinimide esters.

In a preferred embodiment of Formula II:

each X' is selected from the group of -C(CH3),- and -C(CH3)[(CH;)sM]-,
wherein M is a G group or -SO;M';

each Y’ represents SO3M1, Hor 1 to 4 F atoms;

each Q' is selected from a G group and SOsM';

1 is preferably 2 and m is preferably 3, 4 or 5;

wherein when either X' or Q' is a G group, it is most preferably a succinimidyl ester.

Particularly preferred cyanine dyes are of Formula III:



with the proviso that the cyanine dye has a total of 1

to 4 SOBM 10 substituents in the R, R2 and Ra
wWQe@ap320Pr ef erred dyes of Forrmula 111 are choBEnGBRwR/001696

that at |east one Cl_6 carboxyal kyl group is present,

in order to facilitate conjugation to the cMBP.

Preferred individual dyes of Formula IIl are

summari sed in Table 1: 15 Table 1: chem cal

structures of i Mt vigdual cyani ne dyeR® R%ble 1 Dye

name C5 1 C y5( y5** Al exa647 SBH SO3H

SBH R2 { SOBH SO3 R4
- (CH2) 4S0 3 Et

A"‘. _ )

- (CH2) 4SQ8H - ( 3SBH where Rf = , .

Especi alR'y preferfred dyes of Formula II| are Cy5R2 and

Al exa647, with ** peing 20 the ideglg WO

2008/ 139207 PCT/ (3B82008/ 001696 14 Wen a synthetic

linker group (L) is presentIDit preferably conprises

term"v éarl- functional groups which facilitate

conj ugaf:i onto [IM and Z -[cMBP]-Z2. Wen L

conpr i sesR harieRt irdénddpandendl Hlot $O:M', anil avleastiote of R' and R?

residues, the gmno acjd resjdues are 5 preferably

chosen frismYM cvhere Mywsithar Bay gi ni ne, aspartic acid,

gl utam c gtij ' j .
R i b e R M A R i o e

ol i goner i R3RC°oR’ afd R%aﬂiﬂl@pdm@péygégﬂ@@sj i ke

T eshaLin 7 T 2%k, &1 LBho ant NS MG sEM, where k

is an integer of value 3 or 4;

with the proviso that the cyanine dye has a total of 1 to 4 SO;M'
10 substituents in the R', R? and R* groups.

Preferred dyes of Formula III are chosen such that at least one Cy.s carboxyalkyl

group is present, in order to facilitate conjugation to the cMBP.

Preferred individual dyes of Formula III are summarised in Table 1:

N Table 1: chemical structures of individual cyanine dyes.
Table 1 Dye name
Cy5(1) Cy5(2) Cy5** Alexa647

R' H SO;H SO:H SO:H

R’ SO;H SO;H SO;H SO;H

R CH; CH; CH; R’

R* CH; CH; CH; CH;

R® CH; CH; CH; CH;

R® CH; CH; -(CH,)4SOsH CH;

R’ R' R’ R' -(CH,);SO:H
R® CH; Et -(CH,)4SOsH | -(CH,);SO;H

where R" = -(CH,)sCOOH.

Especially preferred dyes of Formula II are Cy5** and Alexa647, with Cy5** being

20 the ideal.
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20

17- am no- 5- oxo- 6-aza-3, 9, 12,

15-t et r aoxahept adecanoic acid of Fornula I A 10 wherein
W@2a0g/130201 nteger from1 to 10. Alternatively, BCT/GB2008/001696

PEG | i ke structure based on,a propionic acid

derivative of Fornmula IB can be used: t ~ X~ HNOP Q

O (IB) 15 where p is as defined for Formula I A and q

is an integer from3 to 15. In Fornula IB, pis

preferably 1 or 2, and q is preferably 5 to 12. \Wen

Wohs 4, kg %9&%089‘ PSERRAG &t Febhn sBFBHS eppinal
fuhétiveRd gﬂiu@ﬁfh‘thh chilhak eojughtive to( BM], and DejcBPlef’. 2Wien L

10 atons, nost preferably 2 to atons, with 2 or 'as
comtsises berpiifccdaincotal foyl Op%r@meraﬁ@dremﬂu%mthﬁ Huip apieeyidues are

pr?%?ﬁt‘ﬂ)[ll{ ﬁ?o%bil? #dh %18%9 1 sfmtu2 Iafgn\‘,?i\gﬁ,l :{s@!ﬁfn‘é lagidl glﬁta"ﬁqy 38139 Serine.

i magl eparated so that any
Whsalels | doalprses ri é’ﬂi@tmmaty; St m’refemblseatom\ﬁ@s@OOﬂMsli@@ﬁ@eﬁ from

O A LS ok LY b AL 1.

present. Preferred i magi ng agents of the present
invention are of Fornula IV: 5
l\/[L Al a-d y- Ser-Cysa-Tyr-Cys' -Ser-d y- Fﬁo Pr o- Ar g- Phe- G

IO- N
bT‘E @vﬁ W@ ys-@/@[ﬁp/
(L)n[ll\/] (1v) 10 vvhereln the (L)jIM grQup is 0O
attached to the epsilon am no group of the Lys

residue. Preferred imagi nflfdgents of Formula |V have
MG (N-terminal Ala) equal to acetyl and MG

Vgning RN arETAB b Jer oSk Sl ko B L€

cyani ne dye nost preferably a cyanine dye of Fornul a

: i rgd
wﬁ{ar\ellg ;F%lnglcgé%ey flhel Q('é )}g Alt%gﬁﬂg?l,gzggﬂt};hl&f sstﬁféfd?é‘ baselVon a

progiphiccesl dn‘dvhtwafmﬂ FBoriiuld IBVBRbeABedf t he present
i nvention may be obtained by a nethod of preparation
whi ch conprises: (i) solid phase peptide synthesis of
a linear peptide which has the same peptide

Ty

(IB)
where p is as defined for Formula IA and
q is an integer from 3 to 15.

In Formula IB, p is preferably 1 or 2, and q is preferably 5 to 12.

When the linker group does not comprise PEG or a peptide chain, preferred L groups
have a backbone chain of linked atoms which make up the -(A),- moiety of 2 to 10
atoms, most preferably 2 to 5 atoms, with 2 or 3 atoms being especially preferred. A
minimum linker group backbone chain of 2 atoms confers the advantage that the

imaging moiety is well-separated so that any undesirable interaction is minimised.
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20 sequence as the desired cMBP peptide and in which

the Cysa and Cysb are unprotected, and the Cys and
w@y®d/18%287 dues have thiol -protecting groups; (PC)/GB2008/001696

treatnment of the peptide frpgn step (i) wth aqueous

base in solution to give a nonocyclic peptide with a

first disul phide bond Iinking Cysa and Cysb; (iii)

renmoval of the Cys' and Cysd thiol- protecting groups

i Dy SereRPIC) o . WA GRE SO0 S oty FRRE By apresent

peptide product Z' -[cMBP]-Z2. By the term "protecting
group” is nmeant a_group which |nh|b|ts or s opr esses
Pr@ﬂf@@éumaemé ABHEHPLC! gp PF"éﬁ%‘thﬁ%lon Bist Ot iorRHI% Y desi gned
al v tpnd d
fro% M% Gwctglé}f)drjtgﬁ 13@‘“6% ?%Itg' egltol lc))rr?% @ﬁl @&@a}&%
enou@is’comdiini ThasGlutGly-Tio- camokyeelywysmé r est of t he
nol ecul e. After deprotection the desired product is
obt ai ned. Am ne protecting groups aje wel | known to
those skilled in the art and are §$; y chosen
from Boc (where Boc is tert-butylo gﬁar onyl ), Fnoc
(where Fnoc WO 2008/ 139207 (ROT/ GB2008/ 001696 16 is
fl uorenyl met hoxycar bonyl), trifluoroacetyl,
wﬁérepﬁl tﬁé(rf)aﬁ%ﬂ %ou})o %ﬁfug eg)q(o ltllile Cé)éﬂgn axﬁlqo group Rlpglg Lyls r%mdue
PrdeﬂﬂeHrlﬁragm@yargledﬂsnff Emﬂnilmﬂw have Bt t(Nbblemhh]ll Ala) equal to acetyl

t Trt (Trit
R et R ot ety Emdy R F . TS RgF Rl 2o

dgieﬁxli Q§¥,|P &hakly a fif%hb{é asa Zﬁﬁl)stoﬁreﬁpéb?y a cyanine dye of Formula II.

3-nit 2-pyridine 5 sul feny The use of further
Esmeaaléz prefgrgl omgsn@agentest Fortmeda I'W hape dMeetCxad *@rodysgacd’,
i qlwér nic Synthesis', Theorodora W G eene and Peter
ideallykYSnit s, (John Wley & Sons, 1991). Preferred
am ne protecting groups are Boc and Fnoc, nost

fer Bag amne protectin 0
pleiiiesnf fogmis 2 eéfb\?@%so%‘fthamaéssnﬁmtw Py hfo pbtaindd by a
meth68& bf hiepMatih WhichfdehipiRes:detai |'s of solid phase
pepti de synthesis are described in P. Lloyd-WIIians,

F. Alibeiidphasepreptide sytithesischf 2 laenpepsie phinhdues flesssams peptide
t nt hesi s, of, Pept Pr ot. el n S
1957 RE b I5E) HAEP Ftge el Jo gl SV, oye” are

at mMgphetecteddld kapCys® ané nyﬁdexezﬁﬁes haWSI dfiolysethciing groups;
solution, it is best to avoid @)H above 7 si noe t hat

ri ské) sreatmept phige peptidrelromstep; @uvih agegrs brygdn sqiyiion to give
| mag} Hl%n CPE ?%‘gﬁ% \qual gg?s? AsBhnAR v5E fink g‘t)}s %r(d"@ys

third I'n a second aspect
pr es@iy relrrmvahbf e @ysH\and &ysh tlpbhpmtﬁcenlg igomips and cychsatlon to

? ?rgé)l%!%tg:o%g?n(ihg {;])H]éjf%n%“ S Z}yanﬁtg(i E%Fd:%vehlch is theh(?esufed

bicyclic peptide product Z'-[cMBP]-Z%.

By the term “protecting group” is meant a group which inhibits or suppresses
undesirable chemical reactions, but which is designed to be sufficiently reactive that it
may be cleaved from the functional group in question under mild enough conditions
that do not modify the rest of the molecule. After deprotection the desired product is
obtained. Amine protecting groups are well known to those skilled in the art and are

suitably chosen from: Boc (where Boc is tert-butyloxycarbonyl), Fmoc (where Fmoc
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carrier, in a formsuitable for nmamal i an
adm ni stration. The "bi oconpatible carrier” is a

W0 baosd392especial ly a liquid, in which the i magPCyGRY®AN01696

25 can be suspended or diss&%ved, such that the

conposition is physiologicalffy tolerable, ie. can be

adm nistered to the manmal i an body wi thout toxicity or
isufidoren dinfedtetycarbonyl)T heei fluoozoerpht albflexycarbongl Dde [ie. 1-(4,4-

AR FioRee R S P E] BRYS b aqULgu PEatat efienyD
SEHPIL, RBoISRhicEd WAD I (PHIANURAP PUtSlaIi B BRYANCEH (crt
so that the fin

roduct for Tnjection is' . o
butgh} aevi-Buyyltha Betleyieous], smetylbenzydf ooiépysr (roitee-2-pyridine

ni city-adjysti subst ances (eq., salts.of asna :
sl b e b e tRes Bhen ey e Sherd 1€ Rl ER B Ggpups in
OB AHROSntREsisS UTh&QE8dora SMI Breend! @ @lte GeMl. WRtDi(Jobh Wiley &
manni tol ), 1yco|s (eg. glycerol), or other non-ionic
Seol y991). rfhtgntélammeegnotqmng arps erre By @pd $masy Bieyt mgerably
lycols and.the like). Pref b| bi oconpati bl e
Bg%ﬁ?ggFe(?ngrpé tgﬁtfl}gzggu Y éfrgﬁr%fagﬁ ‘Alur%ljgect ion or
i sotonic saline. WO 2008/ 139207 PCT/ GB2008/ 001696 17
The i magi ng agents and bi oconpati ble carrier are each
Examples ddandh 2sprovige| rtherm prechic detaus drurthghdefpils ocrfp%q%éephase
. ) i . i: '_ . I nten -of . .
P8 Ay Ble IO A BRI i b P a0 B Cirelds
Chpticohdppryadiresitneht Shehespat Lepyades (aad. Protainso §RTC Press, 1997.

ar gon whi | st rmtti ddition and w t hdrawal of
TR RETHE, nevuslS g Bhes et bl e St AP A8 i, & froczer.
WiRR LS @ soluBioR, i® BYeYMoSOBIdPH Mok, 7 sMiRItBAtRiskScrambling of the
gas-tight closure is crinped on with an oversea
digulyide buflges. of al umi niun). The closure is suitable for
single or nultiple puncturing with a hypoderm c needl e
(e.g. a crinped-on septum seal closure) whil st
Tﬁ@inﬁu]@ig%ga_gts_&hﬁ b bﬁeghfade@ idedcyibe®icihe €At Apb&r(Belowy.e
the 10 additional advantage that the cl osure can
wi t hstand vacuumif desired (eg. to change the
headspace gas or degas solutions), and w thstand

pressure changes such as reducti.ons i ressur .-
I ERRA ARAERY (IS RICFRPRCRIG PERALS PRt eRical gmposition
wHRRCDmprid&the 3HaBMY IRBtOS B RSt MPRP Sgethled WiteA BIdcBklpatible
'e dose containers coggglse a single bulk via

multip Ise a
cargery in @forthCsuitablg forom@mmabinaesnighiaien.cont ai ns nul tipl e

patient doses, whereby single patient doses can thus
be withdrawn into clinical grade syringes at various
Thé feocammatibld cartieri iing flutdle espealollp a liquidstin milbiahfthe praging agent

reparation tq. syit.th ljnical si.tuatign. . Pre-fil
o8 o Gt ot Sl Bk BByl e Msiskelial aghiere
ieOFan bAdmicRsRed B lle Hifnrhhlemesodyevigioat &yxadityyoraind@e discomfort.
di sposabl e or other syringe suitable for clinjcal use.

Tieh digriempatkleutaraer isc SHEBY £ gagectable carrier liquid such as sterile,

pyrogen-free water for injection; an aqueous solution such as saline (which may
advantageously be balanced so that the final product for injection is’ isotonic); an
aqueous solution of one or more tonicity-adjusting substances (eg. salts of plasma
cations with biocompatible counterions), sugars (e.g. glucose or sucrose), sugar
alcohols (eg. sorbitol or mannitol), glycols (eg. glycerol), or other non-ionic polyol
materials (eg. polyethyleneglycols, propylene glycols and the like). Preferably the

biocompatible carrier is pyrogen-free water for injection or isotonic saline.
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of the present invention preferably have a dosage
suitable for a single patient and are provided in a

W@ 008abi2e7 syri nge or contai ner, as described aPOEeB200RO01696
phar maceuti cal conposition Ry optionally contain
addi ti onal excipients such as 25 an antim crobia
preservative, pH adjusting agent, filler, stabiliser
or osnolality adjusting agent. By the term

Theﬁﬁﬁ%ﬁ%é gé)ei%tsa;lmdj &fﬁﬁ&ﬁi@t Hl%/ gaﬁrtnels F{E;@aﬁg rsgf%lfe@eiﬂt suWQli)l‘é r1/ials or

vethdl§ QviaEt) @Bmprise &us‘daleﬂsmamhar wdjchy pastis onintemutdsf sterile
The anti m crobial preservatiyve gpy alsg‘%éhlbit one
o e

lnmefk¢nd&rda¢low65éaﬁer>@§1us opEped P3G LAY Ee8. nitrogen
f
ort TR, ahils] ifersTRiBe (o %‘Eﬁ?@ﬂ‘?‘%@&&‘nﬁ“&ﬁ‘%ﬂs by, syringe or
calnntnllab At ptelﬁa&ragr Slmhfbomfalmyls susdptum-ceaed vgdnvbeneim thehgas-tight
phar maceut i 05|t|on The nt crobi a

CIB%% P qwlt b Bwavesseal (e %ngmlezmﬁ Theegfopye 1s

suitabieBbi sik 416 oPaMpie %noﬂﬁ{rﬁgﬂbit@h Ihypct&ﬁmctﬂeedle (e.g. a crimped-on
m cro-organi sne i'n one or nore conponents of Kits

sepged St:ai cpoeelpér‘ehésilmalomrpog isteiridm Hpcgrm;' Such containers have the

ac@f nl}at tl??eufltaglglc %{«uﬁ gvtltlﬁxgt:ac éfﬁcsuurn if des1r%dh§/e1g to change
th@tlﬁﬁéhspa@é |orméﬁ@0§ﬂlﬁﬁ&3p7a1ﬂ%ﬁt@2ﬁlﬂ&/r&@%9ﬁlang& @iich as
butyl paraben or m xtures thereof; benz al coho
reghdoob 1n preesine Wl@@t“rﬁ’@rﬁné)‘@namgfe%slﬂ &Pf@l"%ailatm‘ﬁp Beris Basgs, such
n | servatlve(s) are the parabens. The
%ﬂ)&ﬁgl&h?ga ngﬁg agent" means a compound or m xture
of conpounds useful to 5 ensure that the pH of the

Pr%%mgsléﬁl%lgglépség\)lcmo]tatgingfﬁ? e tabl eﬂ%lﬁ'ﬁ' hﬁw(a?f)ep O T3 em?
vd %‘ﬂ}eﬂgﬁfcﬁ%%hﬁﬂrs nﬁﬂilﬁﬁwaﬁeﬁ%eﬁ b&h@f&)g%t [Egpatéﬂfeélﬁs%s can thus

e pharnmaceutical’ly acceptable ers such as
bd withdmen 1pt®oeiph(atl gra;de s'yﬁhgs zEt| \arious time intervals during the viable

e L RAEERA ISR W P

a4 b&&ﬁﬁﬁn @rsxﬂglahuﬁﬁsdégée&e‘afmt ddbenaridhee tlﬁﬂéf@fel preferably a
is enployed in kit form the pH adjusting agent may.

dl@}p?tsabin ar pthebeyrmesshdede for cémwgbm dhe phargracgtical compositions
ntain r

o RSB B 85 Bk Sy G0 bt o o
pro¥ided &1 a sm&bmﬁhgaop&mmew desatibed ahoeept abl e

bul ki ng agent which may 15 facilitate nmateri al

handl i ng during production and |yophilisation.
Tl‘?é' dﬁa@ﬁ'a@ 1'cl11| osfti'gﬁld't'gﬁoﬂtfb‘ﬁﬁ @brﬁalﬁaddﬁﬁloﬁﬂp&cﬂﬁents such as
um chl orl wat’er sol ubl e sugars or sugar
aralaﬂohmdrsblsh qmesas/asmgr pHea,dJusahg oagent, nfaker tstabilgser or osmolahty

r ehal ose. h t. 1 ot
N e T
inABd HRC E1ékih OF Botehti AR MARRMmMCNSighhi@Ms shéh & VR tdrag yeasts or

desired sterile, non-pyrogenic
moulds. The antimicrobial preservative may also exhibit some bactericidal properties,

depending on the dosage employed. The main role of the antimicrobial preservative(s)
of the present invention is to inhibit the growth of any such micro-organism in the
pharmaceutical composition. The antimicrobial preservative may, however, also
optionally be used to inhibit the growth of potentially harmful micro-organisms in one
or more components of Kits used to prepare said composition prior to administration.

Suitable antimicrobial preservative(s) include: the parabens, ie. methyl, ethyl, propyl
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product. It is preferred that the key conponents,
especially the associ ated reagents plus those parts
w@Roosha92appar at us whi ch conme into contact w t hP€TI6B2008/001696
i magi ng agent (eg. vials) e sterile. The conponents
and reagents can be sterilised by nethods known in
the art, including: sterile filtration, term nal
osbigtyl parabeni onmistureg thergof; duni-dleahadi phenph cresgl; cetrimide and

t ocl h h
et AT S R G

conponents in advance, so that the m ni rum nunber of
mani pul ations needs to be carried out. As a
LK - » I
TR B RHORRERERL plcpns 2 cBh B R fye REPOHPRUR wsefu o
eﬂ:sE& t;hﬁtetharpal bb theadontfusitiophamitiee ud;qepatblechmpssanpr@nma@(y pH
The arnmaceutical co sition o
+help Bt BRdrsan propBnEy SPraRraiel . Scheg ooty Preyusing
%ﬂfs ﬂiaﬁdé %Qc&%@ﬁ%ﬁ adeEpiate bWPerR0QRh b3 %28re, phosphate or TRIS
/GBZOO 001696 91Inathird aspect t he pr esent

[ié.rviatiyilomymethyldesnanstarie andf pharmpeauticalbhacseptehls bases such

asiosg%g.{ng ggr%ggégé,tsgdm&c];}(bgsgtﬁ gg eu((:ttgtesvﬁ;er%gf. @ngﬁ itﬁ'ee ocrjlgﬂﬁition
1s°ém|\h§1g§léﬂ«|lnaklz fotis VB pﬁ%dj‘ﬁkﬁhgldgeitlmaj‘ dﬂtl@ﬁﬁlly 56 Zprawdsd in a
with a conpound of fornmula Y' - Mlvln gi ve

sephetd wahpPh gontalgglhtso dhatphe mgeraof] tharkat @arqqacpp gH as part of a

1 the Z' position; (ii) reaction of a cMVBP
mblgb t?‘gg‘t"gg‘l‘%r mul a Z1-[cMBP]-Z2 wherein Z = 72 = MG

and cMBP conprises an Asp or G u residue within 4

am no acid reS| dues of either the CG or N cMBP
Bpdint fetn “fillertiin meantznphamacettisally zesgpiebly huddng agent phigymay

faF‘g‘?ﬁﬁﬂgat?gﬁpan%ﬁfl ’\ﬂ%nj% I%&SC?%II %Hdt E&nghﬁfgﬁ)&yn%uﬂfa le fillers

ive t agent

incRIdBIherghnivREN L bwth] 4sModiem athrmlg,amaﬂ v&&ter%luﬂ)le&&pgarsom sugar
G u residue of the cMBP peptide; (iii) reaction of a
alepis pepep sETOTE, MaHPRR gapnitql okERhalSE- wherein 2 is MG
and Z3 is a Z2 group or an activated ester and all

other Asp/du residues of the 15 cMBP peptide are

Tﬂé @l‘.a?ﬁlta@éiiltlcﬂ Joﬁip%sﬁgﬂpgf‘@l@ s&onfl CﬁE}B@é't ﬁla¥%'e(ﬂfép31re£'\(/i! Mder hdeptic

the 1 magi ng agent of Fornul a wherein ||
momﬁaclgm @d cleant tmanz)zccpmismqnsdn giye \ﬂ}e descedi serilef n%n EWBB’GHIC
Z2 whe

f f
p%ﬁ C ﬁogrgff%{ i)gt L%g pﬁnent% es gcrll%hyatchie rgcgcéatcad g%lgents

plak t1Rist P&its 6fBe @pparatus which come into contact with the imaging agent (eg.
vials) are sterile. The components and reagents can be sterilised by methods known in
the art, including: sterile filtration, terminal sterilisation using e.g. gamma-irradiation,
autoclaving, dry heat or chemical treatment (e.g. with ethylene oxide). It is preferred
to sterilise some components in advance, so that the minimum number of
manipulations needs to be carried out. As a precaution, however, it is preferred to
include at least a sterile filtration step as the final step in the preparation of the

pharmaceutical composition.

The pharmaceutical composition of the second aspect may optionally be prepared

from a kit, as described for the fourth aspect below.
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wo-00083R01 wherein [IM

20 or N cMBP peptide term nus, with a conpound of
formula Y -(L),-[IM, to give the inmagi ng agent of

is conjugated at a LysPCT/682@8/001696
of the cMBP peptide; wherein,Zl, cMBP, Z2, MG L, n

and I|Mare as defined in the first aspect (above),

and 25 Z3 is a Z2 group or an activated ester; Y is a
carboxylic acid, activated ester, isothiocyanate or

In.t. Qit &X%@g%&‘, gr{eogf%,éent fﬁyén%ioﬁCpr@Wd@? a9fRHidd JIhEre #fallBn, of the
activa ester ror "active ester and preferred
ineiphediderNG Btht fiest agqfecaméidhsconfisdesor oftreghs &) 0w Ev): Y2 i s

preferably a primary or. se¢cqnda am oup, nDsSt.
Dr of 61 EBFYOROR PHIEP ARG GIBUA Z TR RGOt AEein 2. is H and

Z' - [ $MBP, f Y and M
2 {29049 e icanion g0 IR, el e b

des cageneof Forntuliel #hersin [Bdp esxtonjugatedat theddilpasitions is WO
2008/.139207 PCT/ 08/ 0016 2 { bthat .the_ 2 _
oVBRIPpA e LGP Rbfyiia L ofUR e shisis o= 2 -
faci M€ s EcMBPYomstPsh ASp FLEN tdarmle Mathid Banhehan restues
cMBP peptides of the first aspect. It is especiall

. . y .
pr ef ef cither theoE- oh¥- MBI profitle dsmémisp i b ofhel p/Glu residues

o5 B R BRF R el Py e PP BpSRAY St 2o,
enbo@ grenthe(ialaging Jagent BIE ofnula d MBRFeid BINIEBIcotjR g besarB Asp

is an active ester can be prepared from Z -[cMBP]-Z2,
wher @ Gl resideg-pighe sMBFRPHASt | bl e cation (BC), by

ConV{m} }e%%neﬁhpﬁ??ﬁge PRldirlia ZERABSY-79%@Rrdih W is M'°

functiona or conjugation to peptides

ar e ambphiract’adrbyp ewvai dcsivhied festenar@Eal Hethbt AspGén residues of the
Limte Att.o-Tec, om c§, Mol ecul.ar.. Probes and

ot het¥! PI\H%’PS%.%F@W‘(‘}? Q&PéY‘a‘ %%P?%Fié’fzg%mﬁﬁ‘i% esters. 15
Vet hodgr PImanid Gatd e %ﬂrih%iﬁg' £reAPIIFCRmIBP A WRERin [IM] is
(I'M, inparticullar dyes, to amno acids and peptides
are clegegatdsen theZ 1 pask®n( vi de supra), as wel | as

FIl anagan et al iQconj...Ch V514364 7l _ o2 _
g9 Bl R B B PR A BB v 2
[ Mol M'%agd oIBPLéohlprisd54 1,36 4vi(ha09 2hlino beit hexiduesiof either the C-
conj ugati lr\]/PBt he |inker gr ou_P (L) to .
or N- cMBP peptide terminus, with a compound of formula Y'-(L),-[IM], to
give the imaging agent of Formula I wherein [IM] is conjugated at a Lys
residue of the cMBP peptide;
wherein Z', cMBP, ZZ, MIG, L, n and IM are as defined in the first aspect
(above), and
Z> is a Z? group or an activated ester;

Y' is a carboxylic acid, activated ester, isothiocyanate or thiocyanate group;

Y? is an amine group.

The terms “activated ester’” or “active ester” and preferred embodiments thereof are as
described above. Y? is preferably a primary or secondary amine group, most

preferably a primary amine group.

The compound Zl—[cMBP]—Z2 preferably has both Z' and Z? equal to M'C. Preferred
cMBP peptides and Z'/Z? groups are as described in the first aspect. In particular, it is
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the cM BP peptide use anal ogous chem stry to that of

the dyes al one (see above), and 20 are known in the
W@ra0s/139208 fourth aspect, the present inventi oPCT/GB2008/001696

provides a kit for the prepgration of the

pharmaceutical conposition of the second aspect, which

conprises the imaging agent 25 of the first aspect in
prsfeerel |thgt tholcMBHR pcph@tmmpriﬁaﬁ an f\Fon Glleet)lﬁel@ iresaduepte facilitate

with .a ste of th onmpadt.i bl ri.er o
copipigiif gn desestped 5P e St FUBECTRE E o ol s
esﬂ@éhli}egre@}?erdmﬁ&eﬂ% icRABP GepiRstdnhtbes kMLyshadidue, as described in

I nstance, -the, imging. agent, -plus other optlona

mex@vplents as descri bed above, 30 may be provi ded as
a lyophilised powder in a suitable vial or container.
The agent is then designed to be reconstituted with

Tl‘iehﬁreﬁ&%hb@@f ez PABPPIE icdesctibed iptHehfrst embodiment (above).
har maceutical conpositjon in a sterile, apyro n|c

Thcbz mMoMBRIZ] geppé@aghefe& is 4R ARRYS SAIFT SIMPSPIEPATSY
712 92 2008/ rrped ional
R R R o e U béfa%ﬂdeﬁtma
méthbdd. The sterile, solid formis preferably supplied
in a pharmaceutical grade container, as described for
t he pharnaceutical conposition (above). Wen the kit

O%ﬁcalﬂé & (N Gul GoAMiRHT QMtableBkr @BAuAR Yo peptides are
onpri'se a cryoprotectant chosen from a 'sacchari de,

cqmmméreraablayall@lmﬁnm @bl Heai’dnlcar@slenmpd,t AtteTee,. Dyomigs Mpjdgular
e he i nvent.i met hod of in
Pr\‘?f’g‘o et st r]h‘b‘/ez%fare Pl Qr%%aﬁﬁézeﬁ't%dy whi ch

conprlses use of either the |naging agent of the first

t th
Mol 6t sapbet e ERE TRt (I0f ghgegieufid s to amino
ac@d/sean@isaftﬁ% laf d&crib@F Bl Kighd QAIdé lupwzychs \Byn tabq:mﬂgml et al
"opti cal |nag gﬁ@ls neant any net hod

[Blﬂ?ﬁg@ch@m Bel BLT 56 A1997 Aép ﬁgaloElbld; 24,98 0 0L Bt Zaeer
VSR LY, D RREGOHEN BRI br Ginidling e filkerBedtlo L) o

the RMBE péptillcti@e BR416gdusfdhaméstryr te gharrof (hedyeks algiel(see above) and
600- 1200 nm . Optical imaging further includes al

argkpawaEn thedh direct  visual i zati on without use of any
devi ce and invol ving use of devices such as various
scopes, catheters and optical imaging equi pnent, eg.
conput er - assi sted hardware for tonographic

InPh Go& Abpcet)She PrdeADERkAfidE Provides RS UL N preparation of the
t echni ques incl ude, but 20 are not |inited to;

phanmperasied womppsitign 0§ theasernscaspyst, Whigh cewpesrsdhe imaging agent
f t?lgﬁirrgﬁofs%ea 18%6!&9' so‘flﬁ%frﬁ r&ﬁ@h 'it%qqgf pll&[onstltutlon with a sterile

ance rmg ng tinme resolv transmttance
supply of the biocompatible carrier of the second aspect, dissolution occurs to give the

desired pharmaceutical composition.

In that instance, the-imaging agent, plus-othér optional excipients as described above,
may be provided as a lyophilised powder in a suitable vial or container. The agent is
then designed to be reconstituted with the desired biocompatible carmer to the
pharmaceutical composition in a sterile, apyrogenic form which is ready for

mammalian administration.
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I magi ng; confocal imaging; nonlinear m croscopy;
phot oacousti c i magi ng; acousto- optical inmaging;

W@ p®stsustopy; reflectance spectroscopy; PCT/GB2008/001696
interferonetry; coherence interferonetry; diffuse
opti cal tonography and fl uorescence nedi ated diffuse
optical 25 tonography (continuous wave, tinme domain

Aquefre@queeirecyoldbﬁminmfsystmmél)g agamd is aryapbiieedsrlidofThe sterile,
li.ght scatterin tion
soligipre canieably FimRed Sohebior RO A8 ttRiinsr, g5 desgribed for

thé ﬂaﬂﬁh%e&tliuaﬂgo TEé’sﬁt‘iJlﬁ(abQ@é)aW&n Qhhe kl'ﬁ@ésgof)l%@l@éﬂ gueHoratRtion

ovi ded uan Vo-Di nh (editor) i omedi cal
m@hmp@nnw Hanmbe@ka c(mmsgctant Crhoser depgn | osacaprddk Iaeferably
5’8%%%? . _"Handbook of Bi onedi cal Fluorescence"

m O,sel% e Dekker, Inc.: Splinter & Hopper: "An
Introduction to Bi onedi cal Optics" (2007), CRC Press
LCC. The green to near-infrared region light is
preferably of wavel ength 600-1000 nm The optical

Ini fafyh ag)emetﬂeqdesiemt mvefitemgirbyidéd aiorededarfde vandpscad pypaging of
The mana #)an body WO 2008/ 139£07 PC'L/FGBZOO8/ 001g9 the first

the nggpmakian Pody WhiHERPTSS gre L 4By eHEAieate s 85 e Hrs

as E&f&fﬁg%hméhﬁ@a!‘% ?Bsﬁl&? of tHEBGHCBAd AgR1E tAbBta@Simages of
escribed for the first aspect (above). In particular,

sifes of sMpt eXezrexprtssiomer logalfshiiar msdent dye is enpl oyed. 5
In the nethod of the fifth aspect, the inmgi ng agent
or pharmaceutical conposition has preferably been

Bptheteoun §bg¢1aablmlzrgng”ss mamcﬁnsfaneihwhthﬁ’afqualﬁ ab omgge Ry detection,

meant

S s R i e A e B g

dlgéa\é@ 'ﬁreﬁl"ménh afA bif Mter@btiorA&/itBNidhbtin aNe PtQiJ Eo hétjr&ﬁirare@ region
has al ready been carried out r{JlrI or to |rmIg Thi s

(veavblen 2ter0- 12081 niade Optipd imgeingriurther inpladeswil mgieds fom direct
V1aua316%tci)o fw1tﬁ8ut %%f 129 ‘rm(f {ﬁ%opﬁryﬁsae%f%e%lc%g sf?(i/hl 2\1/5 various

|cae nos

sc@f)esd csthass ﬁfdadlﬁféaloiﬁndghfg émlim‘ﬂéntaﬁg bodmmbh-asﬁstexi\/hardwsre for
inmplicated. A preferred aoptical inmagin ﬂéd of. th S
tomographigspresantations:| Thsr wedaltice A PSSR 1op grgsgnclude, but

ark ) timbeBd ! tgl » IRed IR (rl}ﬂaélﬂgntmﬁsc& M&%@ﬁce endoscopy;
tered tO

Invention is admnis 15 subject to be
op‘hcag nolseehce atothogapb g tramsnliftareet i mmg, stunef acsolvsfl tramsmittance
,sub'e;ctt0 i]luminated with an exci |onhqht to-
"&?&Igﬂ |S9n1o5Rk AR TRENBCH EHFTOSKE: P REOUPHE TIPgHE. acousto

opﬁ?&ﬁl §188eing; N LROROP P! refethdel specirddcopy H@ér@éi&ﬁ@ﬁ? tdHerdnce
the imagi ng agent, which is generated by

ingexferomaetiy rdlfﬁlsymptlcalstowge&phé ang, dluatpseence @aﬂde%@%ﬁlé@se optical
det ec The returni I [

TR o B M bl B BEGLAER Nt 950 wn

mBafutdnadnt WY lighscaflerin @ @Bsorptidng Ipﬁlédzﬁt[dimlmhmeideu&r e’mo&mence

htl'eltlgnt;t quaur?tlljlgll ly}/elén ngdm?lluerPcrh?n%esPsulrt?l%r Idséta%grc];fo these techniques are
provided by: (Tuan Vo-Dinh (editor): “Biomedical Photonics Handbook™ (2003),
CRC Press LCC; Mycek & Pogue (editors): “Handbook of Biomedical Fluorescence”
(2003), Marcel Dekker, Inc.; Splinter & Hopper: “An Introduction to Biomedical

Optics” (2007), CRC Press LCC.

The green to near-infrared region light is preferably of wavelength 600-1000 nm. The

optical imaging method is preferably fluorescence endoscopy. The mammalian body
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(no processor to conpute optical paranmeters such as
lifetime, quantumyield etc.) and the inmge nmaps the
WO bwsngmeence intensity. The imaging agent is PEBGH2@®E001696
to concentrate in the disease area, producing higher
fluorescence intensity. Thus the disease area
produces positive contrast in a fluorescence intensity
ofl thegffth Thspedt nageeficsabPb tir daﬁmlaakﬂqdyo Brefemed! eodiodgnant<CoD the
. camera or chip, such .that.real -
INRGEG; A5FRL a“rﬁ%g‘?/éﬁvg‘?‘g%phe first as@%"ct (fq‘g‘%vegﬁg\%‘? CS%‘ itis preferred
thAePedtRenQ i émpioped. of dye used. The apparatus for
generating the- excitation- light nay be a

conventional excitation light 30 source such as: a

Inl @8 %?ﬂ@%gf thel ﬁ’ﬁh | 8f thd¥iRadifS 8Eerf? ror%ﬁhﬁ&@ﬁit‘i’&a‘l @bmposition

| aser ogen ht source of Xenon |ight source.
havatéforablychen <padv1€fu5l}t ainsinisteyediot satdnlahmaﬂlen bsdéy Byo previously

L Ly G N
ag%Qp§/ %&’e?@m%hé’gﬁéﬁ% Oé’s/ 20H8Q6enod3 irfjbdtiond, hasSAHAdS BedrRELried

erest wth he mammal i an body is illum nated
owmm tafmagieg.t Bis gmbmhgwmt inclydes theypiecaicibp dmagipg gee of the

i I ng _agent ., whi ¢ ney. - I tat i - .
ﬁrlsﬂ%g#)?fgx&eﬁtgt%me x{lanu zﬁ{}ﬂre ¢ a J@ggt%g%geﬁf;foh%l?eadlg&ogac imaging
infdiwm@emtéee@ﬁﬁ& ﬁfamrﬁal(ahibio)ly therd dMjéttis tepleatedd by

the fluorescence detector is optionally filtered to

separate out the fluorescence conponent; (iv) an inmage

AQTreetd optisd Uﬁlagiﬂlf'gfrﬂétﬁo@fof It ﬁftﬁsdspd:(?o i$ ﬂm&céﬂo@rRéﬂtetance
fl uor escent of step (i),

Irr(ag)ng tFRd)- dx ERL a*gﬁ: gnaging pgent 91( %’F@F@F’&‘b‘w‘“ﬁl@ﬁt‘? %B%tered toa

( h
e L
with ah exciedioh HighﬂEhhmdiinSntitﬁ\lams vese €06 tmadatmm [T)he light excites

alternative jnma nmet hod H1 fifth as pse
oo vl {celod o Rt sCaiiEsH HiegriEigEetirfhishis generated
\4%%1@&@1& i%ﬁle s GQRIEHINS 2 WRYRséVY d8BEBR dhe WG NG fht is

greater detection of the IMwithin tissue 1s
priefepal y ﬁherep 3ewpaizatd\mtabaﬂeoreadenc@umnpc@gnds@hbmrmamany) An

6, 642-65 2002 F d
infigg i Rgmed fom) Qe AHORRPSLBI0 VRN PO lehegpmed
(nBIREREL0r 86 cohp @B Oﬁﬁ&ﬂ baraimath sidtas 1deR@Bdjuaguanyielieetc.) and

tissue depth of the lesion to be inmaged, and the type
thgflma,gnsmagsm;hq dluosescengs gy@ynty The imaging agent is deSigned to

concentrate in the disease area, producing higher fluorescence intensity. Thus the
disease area produces positive contrast in a fluorescence intensity image. The image is
preferably obtained using a CCD camera or chip, such that real-time imaging is

possible.

The wavelength for excitation varies depending on the type of dye used. The
apparatus for generating the" excitation light'may be a conventional excitation light
source such as: a laser (e.g., ion laser, dye laser or semiconductor laser); halogen light
source or xenon light source. Various optical filters may optionally be used to obtain

the optimal excitation wavelength.

A preferred FRI method comprises the steps as follows:
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20 The FDPM nethod is as follows: (a) exposing

i ght-scattering biological tissue of said manmal i an
whowg/1801 ng a het erogeneous conposition to | PGHGBRI0SIINI6EI6

a light source with a pre- termned tinme varying

intensity to excite the i mg ng agent, the tissue 25

mul ti ply-scattering the excitation light; (b)

det e@} & nigsua sofhtd pf ptegcsamtithirethel mghmaban bedyors iflpamatddewith

tissue in respgnse to said exposing; (c) quantifying

a f1UbPEleimethar act eri stic throughout the tissue

f romifh MRiorRB3RE IR e Bedontdl Agthi, Rehigh DuFdReFatdf by 8kdiRfion of

W th a processor, the values each 30 corresponding to

a | ethelimaging hwidty (10 scdatestedoisinrz fleoresaenee datecior;

different pqsitio ithinsthe tiss t I f

11 uol BEBsrBER et b 1 hOGagey PR Beeghol s oBtiGhafY kit 1o

het edepgiantani theoipeskidednbnédie ti ssue; and (d)
generating an imge of the tissue by_napping t he
het eligenings of sawpissie pufrceof iHerest is daansdhramde dypregcent

Wi th. ! ..step (c). WD 2008/ 139207
PCT?@%Q%B%%%%@%@E&H 4 The fluorescence characteristic
InGstersStig; phe excitatied dphtbis preforabBsqardsoutsovanst @RE) of ndtiwe. In step
J.magi ng agent and preferably further . ri.se [ .
(5. AN e RTEICEeTy ADFEas BB It DoPlRoR AR beod is

fl sgatdnabidagycoefficients of the tissue before
%g%¥n§strat%ogyof the i magi ng agent. The fl uorescence

characteristic of step (c) 5 preferably corresponds to

ARtaidefRgbe ql??%lﬂ% hHOd $FGRO G Bl IRs FIDPMI' @REBAKS-domain
e C

guant um ency, fluorescence yield and i mgi ng
plagenmigrptial e ThifHes faduantages emeecontinapuccwayrd §EWo nethods where

rBiP SRt ob A FTaaOn AR B g Pl (SeV Rk Muraca ef a,
CERUBNER&hIEBL, 6 582458110 002y]. For chStpead)timE abm?gbihmgmg,

~conprises: (i) establishing an estinmate of the
it isladeantageony itighedMi handlugresesnt wirepestdesevhicdi ean A rgodulated

£ unct th omte. (1L i
Aot 2 g1 ST olselTD Fhittelsobu; B HRY bt 4. g ype of
inbtpurA&itatdn digplayed. error, (iv) providing a nodified

estimate of the fluorescence characteristic as a
function of the error. The quantifying preferably

T@gﬁ@%&pﬁgﬁgghﬁgggﬁ+®g the values froma mathematica

i on Ing multiple light-scattering
behaga) exposidg lidhe-sdditeting dirdogiddl eissnet dfosdidomaminelifin bedy having
opt iz? rLePerrgée%ggl?sl %oIn%[)giplglg t(c:)o 1 }rlti %r%?n némﬁgth rsio{]lrc%:eawith a pre-
determined time varying intensity to excite the imaging agent, the tissue
multiply-scattering the excitation light;
(b) detecting a multiply-scattered light emission from the tissue in response to
said exposing;
(c) quantifying a fluorescence characteristic throughout the tissue from the
emission by establishing a number of values with a processor, the values each
corresponding to a level of the fluorescence characteristic at a different
position within the tissue, the level of the fluorescence characferistic varying
with heterogeneous composition of the tissue; and

(d) generating an image of the tissue by mapping the heterogeneous

composition of the tissue in accordance with the values of step (c).
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nmet abol i c property of the tissue in vivo by detecting
variation of said fluorescence characteristic. The
wWopisa3d207 magi ng of the fifth aspect is preferbtl/¢gBaE8d01696
to help facilitate the 20 nagenent of col orecta
cancer (CRC). By the term "nmanagenent of CRC' is neant
use in the: detection, staging, diagnosis, nonitoring
Tlef fldorsg@aes phzugcrtesmcmf gep (Heprefrvatily @prrn@ocfis to uptake of the

treat nen Furt d | f t abl t
BT R b ATy e
coesidnd@ Mo CAgIBFIA - dGSCa@t@ﬁn§5@oe{f§&@&)s] of 2thel Fissue before

si Xth aspect, the present invention provides a nethod
adofinideatiat obrihe smaginggagentli Ah dbiosescershi ehoracirgisge of step (c)

prsﬁe of:cgfeégglgﬁstc aaggeea?t ((rEF&E{ fﬂ%frggggﬁceqffletnrg oﬁu(}r%s%glﬁ&e&fantum

effibibRdY, C BlBres&@Be t RiRld Nand Vitnagiilg Cagent i wagiengThet ﬁodre&fence
the fifth aspect. 30 The invention. is |IIu rated. by

charasterishic | 15 nPieferabliex Hidspaienteodi thed iHEnskY, © ‘Qﬁp?f@wilon and
cMBP peptide of the
m?{?\%en%?%ﬁh?@%g%eﬁgé@e& ig’r?pl e 2 WD 2008/ 139207
PCT/ GB2008/ 001696 25 provides the synthesis of a

THeehahae)iRe pt ke (@Spraferdfptoniprietnt(iodstablishingag tesmhete of the
asl pti de sequence of Conpound 1 is scranble

5r GV delsmpiRwgs § fplralited eMISiPRnaha ﬁle%mcg?gfthe e%tlmate (iii)
copr{)P%Enﬁé t}?éjc;ﬁ RaRf hli&iddbERE ieRfiss ];(E?(@ﬁpilc? déeff Vﬂod&%eﬁﬂ% an

Si's o an active ester o Exanpl e
ermrowvgiqsovlhmgcmnpo@ﬁed mmlmﬁtecyﬁmhmélud;eesemé cthh@canstlc as a

|nven n pepti des. (cMB |dead t
ABoUntIe Ssrarh The Rai B P RaDY FOPRTEes eyl e values
frd% %Vrhgtﬁ&nﬁtlmhhﬁﬁ)n@ﬁ F@ﬁé&lnmgn@mt@ub Réhtisbateding ibehiwiowfof the
peptides to cMet in vitro he results show t hat

tlsshfe Baendiethpd of gl &t qpélon eveferatiie fugther esppprisgs monitoring a
repqrt I' t. .
g&ﬁ e I [g‘\fa%\l; n}gee Eoslg gt %/1 ﬁ%’ ﬁe elctﬁn ¥€%atft°e S‘{qil Strﬁigf: gﬁgrescence

ch@@m@g@s 5 and 7 in an anl mal nodel of cancer.
Superior 10 tunour : background rati os were seen with
Compound 5, whereas Conmpound 7 (negative control) did
not discrimnate betvveen tumour and backgr ound.

Abbr evi at i ons. i onal ngl.e t ry.3- 1 :
TP bo P S B torart Bt 5, @' nelp! Atile he
mAGRERBHIETEIdYdtalAehter QCR B @Y theAe®i Giariagkinent of CRC” is meant
use in the: detection, staging, diagnosis, monitoring of disease progression or the
monitoring of treatment. Further details of suitable optical imaging methods have

been reviewed by Sevick-Muraca ef a/ [Curr.Opin.Chem.Biol., 6, 642-650 (2002)].

In a sixth aspect, the present invention provides a method of detection, staging,
diagnosis, monitoring of disease progression or in the monitoring of treatment of
colorectal cancer (CRC) of the mammalian body which comprises the in vivo optical

imaging method of the fifth aspect.

The invention is illustrated by the non-limiting Examples detailed below. Example 1

provides the synthesis of a cMBP peptide of the invention (Compound 1). Example 2
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Boc: tert-Butyl oxycarbonyl DCM Dichloronethane DWF:

Di et hyl f ormam de 20 DVMSO  Di net hyl sul f oxi de Fnoc:
w@2B0asmenyl net hoxycar bonyl HBTU:. O Benzotri azRCF/GB2008/001696

-yI-N, N, N, N -tetranmet hyl uroni um hexaf | uor ophosphat e

HPLC. Hi gh performance |iquid chromatography HSPyU

O (N-succinimdyl)-N, N N ,N -tetranet hyl eneuroni um 25
proeiias thecryothlesis pfatrelafebipeptidasdr negatise certralnindehiciNii peptide

N- Met hyl hol i NVP: 1- Met hyl ; 2- | idi bf : .
sequgica & CARBNHS ot GBI FOBERFoT QRIes QST of cygrine
d erE(?}/S"RI?Q%PJf@rtr&I & § e thveatibme EkBHplets fratides thERfthesis of an

| uoroacetic acid TIS: Triisopropylsilane rt:

acTive tegler WOCAG0S/ Egonp7 POTVERChcONIsT®n ofscyapine dyes of the
. Structure 0

in¥hisT (BT, E‘»Ea%EFéD Y SCAKHIE- NiHBeterpiieg@iin ¥ theoaffiniy Jof the
0 3 Ac- AGSCYCSGPPRFECWCYETEGTGGGINH 2 NH O N. N -
papOdesgo gt im@itro. The results show that the binding is selective, even when an
optical reporter imaging moiety (a cyanine dye) is attached. Example 7 provides data
on the in vivo testing of Compounds 5 and 7 in an animal model of cancer. Superior

tumour : background ratios were seen with Compound 5, whereas Compound 7

(negative control) did not discriminate between tumour and background.

Abbreviations.
Conventional single letter or 3-letter amino acid abbreviations are used.

Acm: Acetamidomethyl
ACN (or MeCN): Acetonitrile

Boc: tert-Butyloxycarbonyl

DCM: Dichloromethane

DMF: Dimethylformamide

DMSO: Dimethylsulfoxide

Fmoc: 9-Fluorenylmethoxycarbonyl

HBTU: O-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium hexafluorophosphate

HPLC: High performance liquid chromatography

HSPyU O-(N-succinimidyl)-N,N,N’,N"-tetramethyleneuronium
hexafluorophosphate

NHS: N-hydroxy-succinimide

NMM: N-Methylmorpholine

NMP: 1-Methyl-2-pyrrolidinone

Pbf: 2,2.4.6,7-Pentamethyldihydrobenzofuran- 5-sulfonyl
PBS: Phosphate-buffered saline

tBu: t-butyl

TFA: Trifluoroacetic acid

TIS: Triisopropylsilane

Trt: Trityl



O O Ac- AGSCYCSGPPRFEC WCYETEGTGGEEK( E- Cy5) - NH2 4

Ac- TGECTCPYWEFRPCECGSYSGAGGGINH2 NH O N+ N HO S,
wWOoHEd08A3920 O (negative control) WO 2008/ 139207 PCT/GB2008/001696

PCT/ GB2008/ 001696 27 5

Ac- AGSCYCSGPPRFECWCYETEGT GGGA "NH- 2 Ol | NH

HO S=0 0 NM \VVY- O HO O S 0OHOS QQS

HO ' | £q- AGSCYCSGPPRFEGMENFE BETGRBHuSy5 * *) - NH2 6

A A Y S PR N N E S P ko w e SRR GG SR m,

2 Ac-TGECTCPYWEFRPCECGSYSGAGGGK-NH,

(negative control)

O
3 Ac-AGSCYCSGPPRFECWCYETEGTGGG- Ay

Ac-AGSCYCSGPPRFECWCYETEGTGGGK (e-Cy5)-NH;

0
Ac—TGECTCPYWEFRPCECGSYSGAGGG\/”\NH
2

(negative control)




7 Ac- TGECTCPYWEFRPCECGSYSGAGGEK( E- Cy5* *) - NH2

(negative control). Table 2: structures of conpounds
w@Roosha920hventi on. Exanple 1: Synthesis of CoPgDGB008/001696

5 Step (a): synthesis of progtected precursor |inear

pepti de. The precursor |inear peptide has the

structure:

Ac- Al a-d y- Ser-Cys-Tyr-Cys(Acm - Ser - d y- Pro- Pro- Arg- Ph
e-d uz Cyis(Acn) - Tr p-

Cys-[Tyr - Gxemttwse@os@omﬁacxﬂw@m@ee@w -10 -
- -The peptidyl resin

H Al

-G

-GAy-Ser(tBu)-Cys(Trt)-Tyr(tBu)- Cys(AEq%bjer(tBu)
(

Pr o- Pr o-|Ar g( Pbf ) - Phe- G u( Ot B9) - Cys(Acm) - Trp )-Cys(T
yr (t Bu) - HO-S-

Bu) - Thr (yr Me, Mepro)-Au(QtBu)-Ay-Thr(tBu)-Ay-G
y- Llys(Boc) - Pol yner s assenbl ed on/an Applied

Bi osyst ens 433A peptide syhnthesizer usi
I strly starting with 0.1 /mmol R nk
resin. An excess of | nmo p\rehctl
acids (using HBTU) was a '
G u-[Thr WO 2008/ 139207, POTFGR
pseudopriol i ne ( Novabi och?am 0%-20-1122) wad® o

i ncor porfated in the seqglenge.) The resin was
transferfred to a nitrogen UBbI er apparatus and
treated With a solution oHO ac®tic anhydride (1 ol )
and NMM (1 mmol) dissolved in DCM (5 nL) for 60 mn.
The [anhydri de sol ution was renoved by filtration and

t he [resi|n wasA68OMASGERRFECWAOYE TEGEGGGINE@rCwb *$)-Ndpm
of nitrgqgen. The sinultaneous renoval of the

si de—chaia——p rUL U\,LlﬁT SLIBSACISES) and—leavvage—of—the
peptli@e |f MGE@YE&BRPRAE&CW&}YE%GEGGGHSWAXE(@G )-NL)>
contjai nijng 2.5 % TIS, 2.5 %4- thiocresol and 2.5 %
wat gr fqgr—2hours and 30 mn—The resin was renoved by
10 fliTt rlat fenl GREACPAWLERPCROBOIRG ARG @R EtGyA™ &Nrer
addgd tq the residue. ThefeghtiRbonRbBCI Pitate was
vvashed wWith diethyl ether -and air-dried affording 264
f_criude pept| de. Purification by prepar ative HPLC
Tﬂgé addtepturesZ{F-c3thpbuldlswfelie lention. where A = 15 H20/0.1
% TFA and B = ACI\VO 1 %TFA, flowrate: 10 ni/m n,

col um: Phenonmenex Luna 5 C18 (2) 250 x 21.20 mm
detection: W 214 nm product retention tinme: 30 mn)

ELimpRA: SR RER EGifpahdided 100 mg of pure Conpound
Step (2 )l Eﬁiﬁ{e,sﬂ qf protected pré@\‘frs&q[rﬁarpﬂe%ﬁﬁgt was anal ysed by

ara rcal HPLC (gradient. 10-4
The precursor linear peptide has the structure:

Ac-Ala-Gly-Ser-Cys-Tyr-Cys(Acm)-Ser-Gly-Pro-Pro-Arg-Phe-Glu-Cys(Acm)-Trp-
Cys-Tyr-Glu-Thr-Glu-Gly-Thr-Gly-Gly-Gly-Lys-NH,

--The peptidyl resin H-Ala-Gly-Ser(tBu)-Cys(Trt)-Tyr(tBu)-Cys(Acm)-Ser(tBu)-Gly-
Pro-Pro-Arg(Pbf)-Phe-Glu(OtBu)-Cys(Acm)-Trp(Boc)-Cys(Trt)-Tyr(tBu)-

Glu(OtBu)-Thr(y™*™pro)-Glu(OtBu)-Gly-Thr(tBu)-Gly-Gly-Gly-Lys(Boc)-Polymer
was assembled on an Applied Biosystems 433A peptide synthesizer using Fmoc
chemistry starting with 0.1 mmol Rink Amide Novagel resin. An excess of 1 mmol

pre-activated amino acids (using HBTU) was applied in the coupling steps. Glu-Thr
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% B over 10 min where A = H20/0.1 % TFA and B =

ACN 0.1 % TFA, flowrate: 0.3 20 nL/mn, colum:
web@aoseaex Luna 3g Cl8 (2) 50 x 2 nm det ect i BCT/GBR08/001696

214 nm product retention §jme: 6.54 min). Further

product characterisation was carried out using

el ectrospray nmass spectronetry (MH22+ cal cul at ed:
ps]:é&ﬁ)rﬁinelvmtimbfdmhad 05- 1(465221)) wa@ sn@rppaield) in thersegténon. The

of Monocy Cys4:-16 disulfide brid
regig. W%tr@s%rgértoa/gltfﬁ,%ﬁn éyé&lﬂcmpagévs &, ugigd i ASGUpAn of
I mm dlssolved in DCM (5 mL) for 60 min.
ac%gf%cyﬁ{ld'er%fnmosl) élI'ryl/drl\n(\BI/ﬂ\l/JI (Thr GI) -Thr-d y(GI y-)GI y-L
Thes anlty@ride Folatibn vearremosedibs cfrltmtrc@mrgt the reaip wasbed mgth DCM
Ig@ﬁﬁg olved in % DIVBQ wat er (200 30 nlL) and the
UBACA M HBO%D 6 usi ng armoni a. The reaction

m xture was stirred for 5 days. The solution was then
adjusted to pH 2 using TFA and nost_ of the solvent

Thee povdidngnps evmpmla@ﬁ e side- Weuerotqqﬁ@grggvm@d( glgaypgy of the
ted. L )
o B S e R BRI PR 1B 25

thRycRRal ahd \2€5 H?lsﬁhtélg fadl éouis ﬁl(P/dSB thin: TH2 resim, wb:heemoved by
0-40 % B over 40 WD 2008/ 139207 PCT/ 2008/ OOJ&? 219
filifaHomnid A remevadoip g cuo apdriiathyhather addegp hey regidip:AThe formed
P
e B g B e e e e e
pepeidention time: 44 mn) of the residue afforded 72 ng
of pure Conpound 1 nonocyclic precursor. 5 The pure
product (as a mxture of isomers P1 to P3) was
Plﬁﬂ?éaﬁél? \A%Byep@fhﬁlﬁ'ﬂl’l@ (2Fidliéat: A08@% BRfver AOmADwHeB v er
ere = H20/0.1 % TFA and B = ACN 0.1 % TFA,
Ht(l)/@w %ailEFeA and B TrACN/B 1 % dFdmflowPRieh bPreHeRin. galNBY C18

|
PiEbmRRe T T § PP 2 it Mokl RFOELE hon, prgguct,
refdB@bn tinfet!B0 Bfh) ¢ithducite phRideakferdedainoang wesure Gofripetnd 1
out usi ng electrospray mass 1 Q spectronetr

lieear pisruser The B, IBOdugtip2s anyve: Yfﬂewtlial(fglﬁ ghr/li%@zt 40-40
R4 RS g 8, (L R T80 0, Bt o

mi/e@y eslomnf Pldnosteapx be)a % ;7 1 m) Shes 2 ahirs sdtectidni UV 723 494m,

Ac CH/ wat nket of .nit 1
pwﬁmi%qgntgqﬂwe aé%‘g @rrfbsl"r\ﬂﬂrez P{ﬁuﬂc%%"’(%?“%a e dut
s?nﬁ’%ﬂaécltfdhg/?;a Fhas® %S&%roﬁ{éﬂert(bﬁ{r%? Sl Redtiiseh %deF* fand:

corbic acid was added giving a
146l1Qur |l ess m xture. Mdst of the solvents were
evaporated in

Step (b): Formation of Monocyclic Cys4-16 disulfide bridge.

Cys4-16; Ac-Ala-Gly-Ser-Cys-Tyr-Cys(Acm)-Ser-Gly-Pro-Pro-Arg-Phe-Glu-
Cys(Acm)-Trp-Cys-Tyr-Glu-Thr-Glu-Gly-Thr-Gly-Gly-Gly-Lys-NH,.

The linear precursor from step (a) (100 mg) was dissolved in 5 % DMSO/water (200
mL) and the. solution adjusted to pH 6 using ammonia. The reaction mixture was
stirred for 5 days. The solution was then adjusted to pH 2 using TFA and most of the
solvent removed by evaporation in vacuo. The residue (40 mL) was injected in

portions onto a preparative HPLC column for product purification.

Purification by preparative HPLC (gradient: 0 % B for 10 min, then 0-40 % B over 40
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vacuo and the residue (18 nL) diluted with water/ 0.1 %
TFA (4 nmL) and the product purified using preparative
WOR0g139207 Puri fi cation by preparati ve HPLC ( grBci/eBR008001696
% B for 10 mn, then 20-30 %98 over 40 mn where A =
H20/0.1 % TFA and B = ACNN 0.1 % TFA, flow rate: 10
nmL/mn, colum: Phenonenex Luna 5g C18 (2) 250 x
mlwRGe i HiOr et 46 GRA Ao B+ AGMN0.1 r Dtudiow eates dinaly/min,

ime: 43-53 m Ld fforded 52 ure
cQusHp Rt o FECH P ach A nfary LBaCh o4 Al
proda Ydtbiin tind: G4(BinR i @B kresidild Aforded Ome lof plrefTdinpound 1
where A = H20/0.1 % TFA and B = ACNNO0.1 % TFA, flow

monpgcycliQp@cwsemi n, col unm:  Phenonenex Luna 3 C 18 (2)

50 x 2 etection:..UV 21 Mol
TR o PSRy G oS B4 D ER A ek FbERhRca prpLC
(cfeidnit-EI-001Y, BSVHTl (BhBokhas Y a¥,2#0.2% TRAsHd B = ACN/0.1 %

sfg’ect ronewg%_z cal cul ated: 1391.5, ML found:
THAgovsyate: iny, gobign: Bhaagersn 1083884 8 (3020 LR e

- i f L2 : ' ) ) :

e B R e TR e 38 i 1)1 i, (PR 8. i
(P@))PFaxtiey i) elakasterisation was carried out using electrospray mass

Cys-QG y-Ser-,Tyr-Ser-Q y- -Gy-3 y- - < i
SP@&F&SB?}%G(%H?ZS Célch]éij’éﬂ ‘%35&6{: i\ﬂ’[% o fourh ﬁ%‘f@ﬁ@@ﬁq@ 2);
143a4eape of Conpound 1 has 5 been scranbled. Step

(a): synthesis of protected precursor |inear peptide.
The peptidyl resin

Stg{§ {dyr ﬁérﬁﬁ}ibﬁ%ysééolﬂ(_i@s@éhn%%ﬁﬁ&etBﬁd&f(é&ﬁ%ur@ﬂ( Acm) - Pr
TRy OBy} HTpieBow) freh s(ep BU72Phe)- wasglistoTved i 35 Uy 4 ¢ABHyater

a -Cys(Trt)- 1o .
oS bt P biamePd YHE! (AP0 2o §O4M I Ay (48
mLY wedSAd868 r Ref otHB andiake ABaeRIedd @6 S mAPPIV astorbic acid (1

Bl osyst ens 433A peptide synthesizer using Fnoc

mEhwas added giwngp coleyrieistopixpira. Megsiof fierfiolvapisarecraevangeated in

[ An € f ) . act. . _
va[cgoz ﬁdg thﬁéﬁ%&eﬁg @&ﬁu&ﬂﬁ}%ﬁg@@%ﬁfﬁ% (481?@2 8 A% 8 duct
pufified SeingReeiaeniveifI@  ( Novabi ochem 05- 20- 1014) was

i ncorporated in the sequence. The resin was 15
transferred to a nitrogen bubbl er apparatus and

' . _ , , i . ]
PTG LRl § o U 02 e
40T whﬂb)ﬁd#ifﬁ@/@;bl‘m TFMMI&:MN@GU"/@I/FAJ flaw eaté:df) rahdnin,
c $1§p:3’3éhgm\é§esx eudna p.tg 1?83/] 228 ()j( 21. Olr%rql, € gcetlron?an/I fﬁfa nnr]n,o f

product retention time: 43-53 min) of the residue afforded 52 mg of pure Compound 1.

The pure product was analysed by analytical HPLC (gradient: 10-40 % B over 10 min
where A = H,0/0.1 % TFA and B = ACN/0.1 % TFA, flow rate: 0.3 mL/min, column:
Phenomenex Luna 3p C18 (2) 50 x 2 mm, detection: UV 214 nm, product retention
time: 6.54 min). Further product characterisation was carried out using electrospray

mass spectrometfy (MH,*" calculated: 1391.5, MH,*" found: 1392.5).
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20 The sinul taneous renoval of the side-chain
protecting groups and cl eavage of the peptide from
W@ b@sngeih was carried out in TFA (10 nmL) contBCTHGB08/001696
2.5 %TIS, 2.5 %4- thiocregpl and 2.5 % water for 2
hours and 10 mn. The resin was renoved by
filtration, TFA renoved in vacuo and diethyl ether

ER&dpR X0s lﬁﬁesriiéli@lb‘lﬂ oJﬂé@z.f O(rjrm_dr pr eggpi ]tcate was

S W = a n
AR B Ol Yo B EAIBY Prst 31 TR ORI 5P By AT G-
CHPGG-S o B St Gy 200t 301 yIG - @l\&e]tys4NHm n where A =

CHB S I P PGS GAPALT 8oy 1 s

baemscdetbéslt | on: UV 214 run, product retention tine:
34.1 mn) of the cr ude pepti de afforded pure DX-1662
) | CUrsar di ssol ved in 200

G oduct was anal ysed by
Tlaen a;baptnuylal reﬁﬂ?L(H (rgf(eBh)etnlty-Gmoetzml) %)B(T)‘V)eThrﬁtBim)-lesbﬁame) -Pro-

= F207 0.1 % TFA a % TFA fl ¢
TS o) S GRS PhroAsHBASY D VA A PRy erty
G{E%rﬂ%&ﬁ%fﬁh) Y me&ﬁ%(ﬂ’y gy ey Gry-end 'L%‘(Edcf@oly%ne?zwas

produ aracterisat] on was cafried
asoethbled on gn elpptitd By stgmedd 3A pepiida mbtesizer WHEPEmEOchemistry

st%ﬁ%gg{}zvjigﬁﬁﬁgm?%ﬁ é)ngﬁéglg%%g j'esq:m(fr%ltcg%!,? g]?rgmo}prGeédchated
arM%B%ME é{lﬁn howsl sppifet G R ddgBng S¥p¢-THe-Ser pseudoproline

Cys-Thr-Cys(Acm - Pro- Tyr - Tr p- G u- Phe- Ar
(}@}v@bmch@n 05 20 1014) was 1ncorporated in the sequence. The resin was

L e e

arihlyﬂﬁ@é (IPf@ ey &QINWL(UIrﬂxlﬁof)rdel%eml DG (6 200) fokc 609ei@. The
3.1) and the soluti on usted to
a@wﬁﬂm golutrpre Wag ZempvHl byif: ‘)lfjf%}}oé‘ Walsthy éﬁ%ﬂédvaéil cdjtyiy PGM and

%%&%g{;st{%ﬁgﬁ@{mg& C for 60 nmin. The solution was 10

usted I'ng TFA and ACN renoved by
evaporation in vacuo. The residue was subjected to

preparative HPLC purification. Purification
Thy SigGRTe TEBOE( Gl e Wk hA PEEgE SO and[V flgavage of the

P C;c\il% %of? t(;ﬁ/oe _?_é’s?l{ wlOcaritd oA "I@Aﬁgﬁ rﬁfgpé&ltalmrf‘g PPN, B5% 4-

FA, flow rate: col umm:
thidivessohrend 2.1 4 avBerCls % Hpumsand 190nmnTh§e1t€él@t wen remayed by

14 n roduct, retenti n)., of t
it apolr RO gt NepAEREetEn s RO The formed
@elsﬁatea%s Whsh:8 Gvif- dRkhyhNCenaing rair-die] pifsrdings @phu ﬁtg vRsrude
anal ysed by anal ytical HPLC (gradient: 10-40 % B over

PeptigEn where A = H20/0.1 % TFA and B = ACN 0. 1
Purification by preparative HPLC (gradient: 20-30 % B over 40 min where A =

H,0/0.1 % TFA and B = ACN/0.1 % TFA, flow rate: 50 mL/min, column:
Phenomenex Luna 5 C18 (2) 250 x 50 mm, detection: UV 214 nm, product retention
time: 34.1 min) of the crude peptide afforded pure DX-1662 negative control linear
precursor dissolved in 200 mL of ACN/water. The pure product was analysed by
analytical HPLC (gradient: 10-40 % B over 5 min where A = H0/0.1 % TFA and B
= ACN/0.1 % TFA, flow rate: 0.6 mL/min, column: Phenomenex Luna 3p C18 (2) 20
x 2 mm, detection: UV 214 nm, product retention time: 3.52 min). Further product

characterisation was carried out using electrospray mass spectrometry (MH,>
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% TFA, flowrate: 0.6 nL/mn, columm: Phenonenex Luna
311 C18 (2) 20 x 2 mm 20 detection: LTV 214 rim
WQe@dus20T etention tinme: 3.46 mn). Further prediGB2008/001696
characterisation was carri egl out using el ectrospray
mass spectronetry (MH22+ Al cul ated: 1463. 6, MH22+
found: 1463.7). Step (c): Forrmtlon of Second Cys6-14
cxlhtﬂalbdlldé4ber@é+ f(omqlmldaﬂ@) 2). 25 Cys4-16, 6-14;
Ac- Thr-d y-d u- Cys- Thr- Cys- Pro- Tyr-Tr p- A u- Phe- Arg- Pro
-Cys- G u-Cys-dy-Ser-Tyr-S
Si€h 15} ¥orhaioFof MBnte @ t:ya- Id-Bsulfilebhe@gat i ve control

m)nocycl ic precursor solution fromstep (b) (100 L)

S16 di | ut egs-1hi G1yACRHCYIG8r-Ty(A )M BT yr{BrpAdih-RiHdArg-Pro-

o 5}1\%1%@&%;;5‘5% R T

20 min. 1 Mascorbic acid (1 nL) was added giving a .

DME®UI] B85 wik %dddero tMdaégatiVe thard dineanirscursuerselution from step
evaporated in vacuo and_t he resjdue %30 m.) dil ut

(aMAR oo R AG: 1) T TS ARSI PSP e, The reaction
m%ﬂﬂef&a%qleg%d %4@5 ? h&ﬁs ’_llg t &}Md fdr%@trhﬁ)ln Thé{ solutlon was

preparative ent: B for 10 mn,
a(ﬁﬁhtéﬂv\;:%}BZQMﬁfg A 26@81(]1\3 %Mveﬂ@'&/ @ﬁ@@ﬁmﬁ)ﬂﬂﬁﬂcﬁo Blize ©eidue

m n ere A = o TE andB ACN/ 0.1 % TFA,
wig %\}&lqc%?@éo%%’a’fﬁ‘/"ﬁ%ﬁﬁ/ﬁ‘&ﬂﬁ OM-Phenonmenex Luna 5g Cl8

(2) 250 x 50 mm detection: U 214 nm product

retention time: 32.8 min) of the residue afforded 30
ngﬁaaﬁop by ereperapoe HPLL (gméentp@ PeBdpodoun, thHSZQiﬁQI"/y Beyer 60

PO EEb PSR B R 50, M i

cdl@hf: P&n@nﬁhéﬂiﬂna ﬁpbmmaz) 2%5@&&1&1&1@@&6& BV 211181116 Product
50 x 2 mm detection: W 214 rim product retentjon

retniren e 2% mm) o therresidpe affarded divas Aegative Captrelymgageyclic

pr%?}fr_é(gi P(?H (ﬁﬁ%&&oﬁﬂmﬁe BB)% %taaf(ig%g%gyﬁ%drﬁ(y analytical

HEK@anpladieat: 19}'4(1 %GB bserdf mitheh&ygani=ne,0.¢ % TFA and B = ACN/0.1
1- (5-car box

2-{(I'E, 3E, 5E) - 5- entyl) -
(V@Tl{éf&dﬂ%trﬁw bé @&r(”f"é’a ol %@%ﬁg"%aﬁﬂz% (Yt 2 mm,
d&R - Gijgn éo‘&ﬁ&th%t tion time: 3.46 Furth duct
e?&!’; gl s(4-sul fléﬁjt T) 3H 1 ndol | um 5- SUl fonr%g\1 e (uC,y%r proce
cHakhctdris@RBr QvasOtArried®@@Husing electrospray mass spectrometry MH,>
calculated: 1463.6, MH,>* found: 1463.7).

Step (c): Formation of Second Cys6-14 disulfide bridge (Compound 2).

Cys4-16, 6-14; Ac-Thr-Gly-Glu-Cys-Thr-Cys-Pro-Tyr-Trp-Glu-Phe-Arg-Pro-Cys-
Glu-Cys-Gly-Ser-Tyr-Ser-Gly-Ala-Gly-Gly-Gly-Lys-NH,.

The negative control monocyclic precursor solution from step (b) (100 mL) was
diluted with AcOH (100 mL). 1 M HCI (5 mL) and 0.05 M I, in AcOH (7 mL) were
added in that order under a blanket of argon and the mixture stirred for 20 min. 1 M
ascorbic acid (1 mL) was added giving a colourless mixture. Most of the solvents
were evaporated in vacuo and the residue (30 mL) diluted with water/0.1 % TFA (100
mL) and the product purified using preparative HPLC.

Purification by preparative HPLC (gradient: 0 % B for 10 min, then 20-30 % B over
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ISSONO O11 0 I-0HOH O 15 Cy5** (3a)
5- Met hyl - 6- oxohept ane-| -sul fonic acid. O foa Ethyl

wQ20vetspehacet oacetate (50g) in DVF (25ml) was BCOE#2G08/001696

a suspension of sodium hydrspde (12.Og of 60% NaH in
mneral oil) in DV (I oom) dropwi se with 20
i ce-bath cooling over hour, (internal terrperat ur
SR TP RS TR b TBA 28t Pt ik FE b oNBNi5HiEnEo mLimin,
e 4 g
célgﬂéﬂ:og Bfn_%n fu aﬁ%‘ﬂll gﬁs"(%);ﬁ‘sosi Bgﬁllt"gn%‘g t@%ﬁgv 24 ym, product
revitioq 251%&)32\@m1n)16ﬁtm&dadud affpaded é%mgrof];ﬁxrm(]mimand 2. The

PBIRRHET 8 eyl ByabBEar L arh et Bhadda 1 g 10 min
wh@x%'&' U106 i 1ok 'T%e&@ﬁ%@ﬂ/d‘@%‘ﬁ@” Aot r%feh% rﬁUﬁﬁh column:

he ‘aqueous 25 [ayer was col | ected, "washed with fresh
thmtdwtx eumeBp LN@ (rZa)tSan mpdntattm Y 914hoh, arodsti ckeption

f oam_, Thi er ne di ssol ved in water

R 0.38 i YD Rt S oSS S fbinky e otpray
mébs pestdnhdthN@4HFN @al@ilﬂ)éteblf 399853 MIE At gshindt 1 99G)Hf or 18

hours. The "cool ed reaction m xture was adjusted to

-pH2 by the addition of concentrated hydrochloric

acid (-40m ). The solution was rotary evaporated and

dri ed WD 2008/ 139207 PCT/ GB2008/ 001696 33 under

Exaaplend: Shmthesib lobthe Clyaninedy evix §t1&8 MBER Sl H5ivatboxypentyl)-

3,81%';&%& )

70g. 5 (3b) 2 ~ oA
3- D net hyl - 3- (4- sul feb%EY! ) - 3H i ndol e-5-sul foni c acid,
di potassiumsalt. 0 %l -OK K-0-1S0 S

-0

Cy5**
(3a)_5-Methyl-6-oxoheptane-1-sulfonic acid.

O

Ethyl 2-methylacetoacetate (50g) in DMF (25ml) was added to a suspension of
sodium hydride (12.0g of 60% NaH in mineral oil) in DMF (100ml), dropwise with
ice-bath cooling over 1 hour, (internal temperature 0-4°C). This mixture was allowed
to warm to ambient temperaturé for 45mins with stirring before re-cooling. A solution
of 1,4-butanesultone (45g) in DMF (25ml) was then added dropwise over 15 minutes.
The final mixture was heated at 60°C for 18hours. The solvent was removed by rotary
evaporation and the residue partitioned between water and diethyl ether. The aqueous
layer was collected, washed with fresh diethyl ether and rotary evaporated to yield a
sticky foam. This intermediate was dissolved in water (100ml) and sodium hydroxide
(17.8g) added over 15 minutes with stirring. The mixture was heated at 90°C for 18
hours. The cooled reaction mixture was adjusted to ~pH2 by the addition of

concentrated hydrochloric acid (~40ml). The solution was rotary evaporated and dried
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QO | O N 4-Hydrazi nobenzenesul fonic acid (409),
5- net hyl - 6- oxohept ane-| -sul fonic acid (from 3a; 60g)

w@resasedi c acid (500nmL) were m xed and heat edPCFIG82008/001696

reflux for 6hrs. The solve was filtered, rotary
evaporated and dried under Vacuum The solid was 10
di ssolved in methanol (1L). To this was added 2M

ullet banghi qg@?@lﬁ Lo By Hed %ith(é%l?ntaihﬁlgm%h 8chloric

was stirre or 3 hours, and then the vol ume of solvent
L Ghard S0mI) by e gRALICrAG i 215 TUAPERGOTLErY GHaPORHgd and dried tinder
vdcaem!td yied predwkslat &vivdgogi | tered, washed with

met hanol and dried under vacuum Yield 60g. M5 (LCMVB)

. M+ 362. Ace. Mass: Found, 362.0729. M+ =
(362 BIA0INGHISA - 3-Elgstil fob sty FH -3GO F-381f6ni0 agidpdipotagdurh 3alf. 2

3-Dinethyl -1

3- bi s( 4- sul f obukyd) #3H- i ndol i um 5;

di potassiumsalt. /0 )

2,3-Di et hyl - 3- (40sul § ndol e- 5-sul foni c

acid (from 3b; 609) Heate with 1,4 butane

sul tone (180g) and tetranethyl ene sul fone (146nl) at
4-B4d@zinoberzgnestdfonisuacil (49 Smeethyl6-ayoheptngd-sudfoptesacid (from
3a“"%§§)§9ﬂd“’h$éﬂicddcﬁf MOU% Refe mHaURd Hedted whdBPYWIRK foRBHrs. The

dri under vacuum eld 60 d *x TE Lt
so}vent wasy FIHERegp EXfRRY FYapomated ta’rqﬁl (rfg'lehy% q‘idYﬂcgﬁ‘i“u heSolid was
dibJoil’Jﬁddﬁarﬁ%tﬁ%ﬁdclg_ﬁLp Tﬁ)Cﬂhd;i wisradiizll 2M Zﬁetg:ﬂloﬁg)potassium hydroxide
n e e bis e LM n hl or |
B EDES AR B RSN D8 RER I 25201 et e
by 1@rtisingemotary essedatain. TRO @shbing Iprb@pitate ovagifiliered, washed with
mgﬁgﬂm_aﬁﬁ%&gldﬁhbo{)aculﬁe Yi8a%hL OMISTLEME S : Was' 662! Rec Mass:
anoi ent ten‘ﬁﬁ‘rrature. _
Faung, 392,429y MH | 3 CitlpM O3z regtings yivs 3807 3608 - sul f o

nate (from 3c; 8.1g) and potassium acetate (4.5Q)
h L . .

0O
Lronat e,
11 0K 11 O

S

sol ution was precipitated using ethyl acetate and
dri ed under vacuum -‘ deiwas purified by

l'i qui d chr omat ogr aphy k/\O/ 8/ 139207 PCT/ GB2008/ 001696

2,3-Dimethyl-3-(4-sulfobutyl)-3H-indole-5-sulfonic acid (from 3b; 60g) was heated
with 1,4 butane sultone (180g) and tetramethylene sulfone (146ml) at 140°C for 16
hours. The resulting red solid was washed with diethyl ether, ground into a powder

and dried under vacuum. Yield 60g -

(3d) Cy5**, as TFA salt.

1-(5'-Carboxypentyl)-2,3,3-trimethyl-indolenium bromide-5-sulfonic acid, K" salt
(2.7g), malonaldehyde bis(phenylimine) monohydrochloride (960mg), acetic
anhydride (36ml) and acetic acid (18ml) were heated at 120°C for 1 hour to give a
dark brown-red solution. The reaction mixture was cooled to ambient temperature.
2,3-Dimethyl-1,3-bis(4-sulfobutyl)-3H-indolium-5-sulfonate (from 3c; 8.1g) and
potassium acetate (4.5g) were added to the mixture, which was stirred for 18 hours at

ambient temperature. The resulting blue solution was precipitated using ethyl acetate

and dried under vacuum. The crude dye was purified by liquid chromatography
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34 (RPC 18. Water + 0.1 % TFA/ MeCN + 0.1 %FA

gradient). Fractions containing the principal dye
wWpewRk/19%0E col | ected, pool ed and evaporat ed une&r/GB2008/001696

vacuumto give the title d %/A 2g. W/ Vis

(Wat er +0. 199 FA) : 650nm NS% LDl - TOF): M+ 887. 1.

M—|+ = C38H50N201434 requires m'z 887.1. 5 Exanple 4:

§ e‘ﬁ +0d.19% TEAEMBEND E)O 5%(1"19Af gradlent) Fractions containing the

O O rr
ek SR Fellexinoaa hS Bvapinted apder smerdp shve the
myd: Hgke nzg) riévmas (Watere).i THA): 630rmet S (MAZIH-TOE)-MHY 887.1.

+0b ~u s ulfon ate, 10
M.iégbﬁrdé"ﬂoéﬁ?@ﬁ%de%é‘ygg §(NHS Ester of Cy5**). OH 1
O=S=0 O O10H SSO\VI N / /J I NI/l O OO 11 ©

SOHII W OO O Cy5** (Exanple 3; 10ng) was
di ssolved |n anh drouthl\/ISO 3ml); to thls vvelre

oicﬂﬁ%bl‘}B@dﬁﬂétHW—S’-@ulfM$ mh’"ﬁﬂo-ﬁﬂ mﬁthWliﬂené’)‘B@ﬁtﬁURSm

diemdl Jome(ia 1, il olfobb I PY P mdbubim b siirchae, | ©2°1 " O™

IIIL: uy VA O Nouvulh At ©vu lLl\Il LI Z L LA LI ] A\ 9

dﬂub@rm\déuﬂwbirhub sat l‘NHS Estértdr(évs**).washed with ethyl
acetate and dried under vacuum UV/Vis (Water) 650nm
ME (MALDI-TOF) M 5. M+ = C42H53N3016S4
requires niz 984. 16. Exanpl e 5: Conj ugati on of
Dyes, Synt hesics of Co Qye4d- 16, 6- 14;
Ac- Al a-d y- Ser gy
- CQys-

Cy5** (Example 3; 10mg) was dissolved in anhydrous DMSO (3ml); to this were
added HSPyU (20mg) and N,N’-diisopropylethylamine (80ul). The resulting solution
was mixed for 3 hours, whereupon TLC (RPC18. Water/MeCN) revealed complete
reaction. The dye was isolated by precipitation in ethyl acetate/diethyl ether, filtered,
washed with ethyl acetate and dried under vacuum. UV/Vis (Water) 650nm. MS
(MALDI-TOF) MH+ 983.5. MH" = C4,Hs53N3046S4 requires m/z 984.16.

Example 5: Conjugation of Dyes, Synthesis of Compounds 3 to 7.
Cys4-16, 6-14; Ac-Ala-Gly-Ser-Cys-Tyr-Cys-Ser-Gly-Pro-Pro-Arg-Phe-Glu-Cys-
Trp-Cys-Tyr-Glu-Thr-Glu-Gly-Thr-Gly-Gly-Gly-Lys(Cy5)-NH; (Compound 3).

Compound 1 (10 mg), NMM (4 pL) and Cy5 NHS ester (5.7 mg; GE Healthcare
PA15104) were dissolved in NMP (1 mL) and the reaction mixture stirred for 7 hrs.
The reaction mixture was then diluted with 5 % ACN/Water (8 mL) and the product

purified using preparative HPLC.

Purification by preparative HPLC (gradient: 5-50 % B over 40 min where A =
H,0/0.1 % HCOOH and B = ACN/0.1 % HCOOH, flow rate: 10 mL/min, column:
Phenomenex Luna 5p C18 (2) 250 x 21.20 mm, detection: UV 214 nm, product
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Trp-Cys-Tyr-Qu-Thr-Qu-Ay-Thr-Ay-Ay-Gy-Lys(Cy5)-N
H2 (Conpound 3). Conpound 1 (10 ng), NW (4 L) and
w@y®sMbBoest er (5.7 ng; GE Heal t hcare 25 PA151P@)/GBe0s/001696
di ssolved in NWP (1 nlL) and;st he reaction m xture
stirred for 7 hrs. The reaction mxture was then
diluted with 5 % ACNwater (8 nL) and the product

refgntiorf ied: 355 maind pé ther citde/peptide effopled; & | arg plopprp f-ompound 3.

TR SRR TR e LA o SR A ol i
whcté @& = HOord.1 M ACCOH uAd B = RWOJTE’REHC@@BH ﬂfm&]a&: OZS)mL/mln
250 x 21.20 ggﬁwdetectlon nm produg

cohpus/ Alegonenecimesio 688061 896 £ %nf %ﬁt%ﬁmnow 2% nmy pragluct
L

re%p())n(? nd: 216 148l5 ﬁuﬁmr } elrr) Yol %&gxgétgﬁg%lyogggg% RHI out using

elcamalspﬁiy aaks @Eb@omgﬁﬁmw? cabuR6:dvd Bl (b§,evHAY foumd: 1Rhed)e

A = H0/0.1 % HCOOH and B = ACNV 0.1 % HCOOH, flow

rate: 0.3 nmb/mn, colum: Phenonenex Luna 3g Cl8 (2)

50 x mm detectlon 14 nm pr ct 5 retention
Compindgh s pared: o A0 GF SRATCET CrSS PRy SR FaipepgRumetry
(MI’T catchlated: LT0I6g MI¢/ e ftundspiiay)mass spect rometry

(MH22+ cal cul ated: 1710.6, M2+ found: 1711.0).

Conmpound 4 was prepared in a simlar manner -
Otbdbediye-psptidey conjugatep éComponds y5 1o VP2 verec @reparagt by : analogous

methddd. glex%@#as Elgisedlgérg MdlecutSr ﬁ%’ﬂ@sr A@O@O@ept i de

conJ at es S re ed b
BB ST G eHBEEIS 2 5o M e ETEBaR  r o
C &ﬁlbﬂﬁMI?{zbbﬂSuléMOﬂSlﬁ)? m@ﬁbﬁmnd ESl(ZMjiZ2+

lsla}@?fé g%‘&‘&afeﬁ?gggz%f Nﬁ#gzi “Pg 3%)@81%08;30%256

Cbnpound 7 (N+22+ cal cul ated: 1825.7, MH22+ found:
1826.2). Exanple 6: In Vitro Fluorescence
polarlsatlon assay The prlnC|pIe of the fluorescence
ale 68 5 PEEYCE pRlarsaton pssaMoscri bed as 20
Tl{eobtlu%i\ﬁe d\fbﬂﬁecﬂﬂl&é@%& pdlgHdatipR 98@Bod BEPWERAR be described as
hori zontal polarizing filter and excites fluorescent
°H6W%cules in the sanple. Only those nol ecul es that

R R eb i, YL BBk R s
fldorepaént Iifd)llecuim it thet sainght Ondy thoss uméd:wlcﬁ that ¢riented properly in
th erehtzcgﬂtr ?)ﬁla?ﬂgd \f)?efnb &ﬁl)rbpﬁ?ﬂ eﬁTco te)g:'i_’te@nhtﬁf ER¥queatY @mit

e rat et ween |ntenS|t|es
| ]Fbweﬁgttqqq dighty i mpegpured in both honzontal and vertical planes. The

anistropy value (A), is the ratio between the light intensities following the equation

A = Intensity with horizontal polarizer - Intensity with vertical polarizer

Intensity with horizontal polarizer + 2* Intensity with vertical polarizer

The fluorescence anistropy measurements were performed in 384-well microplates in
a volume of 10 pL in.binding buffer-(PBS, 0.01%Tween-20, pH 7.5) using a Tecan
Safire fluorescence polarisation plate reader (Tecan , US) at ex646/em678 nm. The
concentration of dye-labelled peptide was held constant (20nM) and the
concentrations of the human or mouse c-Met/ Fc chimera (R&D Systems) or
Semaphorin 6A (R&D Systems) were varied from 0-150 nM. Binding mixtures were
equilibrated in the microplate for 10 min at 30°C. The observed change in anistropy

was fit to the equation
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A = Intensity with horizontal polarizer - Intensity
Wth vertical polarizer Intensity with horizontal
w@oloanseer + 2* Intensity with vertical pol ariR€r/GB008/001696
The fluorescence anistropy peasurenents were perforned
in 384-well mcroplates in a volunme of 10 L in
, bi ndi ng buffer.-(PBS; 0.01%ween-20, pH 7.5) using a
Tecan Safire fluorescence pola+i-sati-on-—-plate reader
(Tecan , US) at exg%ﬁeﬁfﬁﬁi@'%ﬁﬁ%@m%ﬁn@’ﬁhfration of
dye- | abé\"F@ﬁ‘*@é’ﬁTrf“ e was held ggpstant (20nM) and the
concentrations of the human or nouse c-Met/ Fc chinera
(R&D Systens) or 35 Senmaphorin 6A (R&D Systens) were

varied from,0-150 nM Bi ndi i Xt. .
Wi Pos LRrsr o0 Ao D) AR pARA: SHUEES, b rec peptide, rhound
is Oltesai steghy aiff dlmegteovind pepiidst, Kaply thendissociation gonstant cd\deitis e total

7 ~ T-
YRR Y SN s T Gy e
equatiomtaesuanasothet ithe shirthels aeniéds and sthe Jisyepter fu@ iasTevgrsible
coAPISE iR RY¥1Ebn L WEh fIk EP&tRERbingRy. DBAUARing ad Bne via nonlinear

$ f d peptide, KD.is the dissociati
redisnephHUE R4 POB s BEATe © 2Pt Qs s ol DD

Pis the total dye-Iabelled peptide concentration. The

C PO i 0B S SMdTe Seskdipfort Biadiay néWaids upaptdndemamnd d-Net (Fc
receptor forma reversible c lex in soluti

0 , n wth
chimerag.t Hhecispdipeshpyred pdfm of Bttt AgMAY B8 r‘?én%%OﬁGHWPH%‘&’r 310
r I O [ ] [ fut aj
g R TR, i B D g 1 gk 200l T Rore
Corapdads Baind i showad)nod bisairgstoorae caviet inthrstested Maige ( Fc
10 chimera). The results showed a KD of 3 +/- 1 nMfor
Utihg tha sadiengethdd, Compmund 53wasofouhd tahave-agh forTheman cddet of 1.1
% bi ndi ng of Conpound 4 to human c-Met. Furthernore,
onmpounds 3 and 4 showed no binding to nouse c-Met in
the tested range. Using the sane nethod, Conpound 5
was found to have a KD for human cMet of 1.1 nM 15
Exa I7e 7: In Vivo testing fS Co unds 5 and 7. (a)

- NRIAAEVO "‘" ginE Ol L 10N PO A

(ay AfEmalMbdee. st udy. The use of the
54 Female BALB c/A nude (Bom) mice were used in the study. The use of the

animals was approved by the local ethics committee. BALB c¢/A nude is an inbred
immunocompromised mouse strain with a high take rate for human tumours as
compared to other nude mice strains. The mice were 4 weeks old upon arrival and
with a body weight of approx. 20 grams at the start of the study. The animals were
housed in individually ventilated cages (IVC, Scanbur BK) with HEPA filtered air.
The animals had ad libitum access to “Rat and Mouse nr. 3 Breeding” diet (Scanbur
BK) and tap water acidified by addition of HCI to a molar concentration of 1 mM (pH
3.0).

The colon cancer cell HCT-15 is derived ‘frofh hiiman colon carcinomas and is
reported to express c-Met according to Zeng et al [Clin. Exp. Metastasis, 21, 409-417.
(2004)]. The cell line was proven to be tumorigenic when inoculated subcutaneously

into nude mice [Flatmark et a/, Eur. J. Cancer 40,1593-1598 (2004)].

HCT-15 cells were grown and prepared for subcutaneous inoculation in RPMI (Sigma



10

15

20

25

30

20 animal s was approved by the local ethics commttee.
BALB ¢/ A nude is an inbred inmmunoconprom sed nouse
W@ 2008189200 t h a hi gh take rate for human t unour BCEHEB2008/001696

conpared to other nude mcesstrains. The mice were 4
weeks ol d upon arrival and wth a body weight of

approx. 20 grans at the start of the study. The

Catnit r&ﬂ?@smw 10Buseami and n@mvilméﬁétepymmn i Ptacksdweregmade at

a%ﬁaygr%r:arfugn 5 l25\%@51)) u‘}ﬁffzgg E Y tofres aiﬂrl %}g mﬁg%en at 337(107

cdBiseedi 0 "thell alltSCrpaMr coﬁmhl@ncﬁ% aDM\merO@Cthél fdayedof the
by addition of HO to a nolar concentration of 1
trz(rppian@tlgy theellcwemsnthawed grickly ip arﬁi‘FClvsaqeéb%rbr(a%ax 2 min),

wash%a and I?gsn’%g%nﬁgé a ngyf% ?%@Sﬁ%ﬁfﬁ%ﬂofl %P?%@(? %(ntb ?or 10 min).

accordi ng

Tlﬁd}b@@i afisg o2dke]ls 40 thedddls wasengu2Debkety tifikecliebrel dspieated into
was proven to _be tum)rlgenl C vvhen i nocul at ed.
thg fAosine EBes | Yolumes of fbian il fIBISKWere injected .c. at the

sh])uldgﬁw A p AR AR ﬁtﬁ’né l?(gg fieddle @Gﬂ-@hﬁg{ﬂes‘m‘ﬁﬁﬁﬁ were under

gr own an prepare cut aneous 1 nocul ation in
i RPN @i egmmlmmmﬁmsgma (RET R BEit 68ges B tatungours

WP GHlekelep drh b L1 RUS B RS B PP isgimatisaton

pérfo%%t KW 295 bétfo%mg%dcmahbﬂyfdéeaur&r ogen at 3x107
cells/vial in"the culture nmedia containing 5% DVSO. On

the day of the transplantation, the cells were thawed
ui ck in a 37C water bath (approx 2 mn), 5 washed
Cacsale '

spended PBS/ 29 f ugat | t
AR 16 SHBRHIRSS EtF FRCATEUSHONBUBHS (o dtsees-daed peviir. (imall
st%(t{qkaclfﬁxé t ﬁog & Ha Egr WHEhagkd {Beo‘tﬁﬁh |a5ﬂaW?1%ﬁ1 laﬁage Wt @fwhdised to

Vol unes of
cmpefw dtummatmn npkahegknsitics. a’&het hest smhsmnéesr \aﬁé anjected

t he ba e bore .nee

il onana i thictal b vegR oo Phisied TRelba T BidclPparotome
wie 0 a nfl & RichedorfeBsshds Qo tah@dse oFag@fol ass subgatdenp ragindd]. After
were allowed to grow for 13-17 days. The animals were

injictiomettie aniraals |Werattegamedoir thdr icagesofThgt animalst wereq gaegificed
e yfork IR E PR AR Ron' Pl BPBERIHBime e point

fok le@€Z st0sube@n@owde estindatsdrbhded chScoiipeisowbf whakh eut rates in the
printer paper. was imaged to obtaynaflat
q

field :
skm ?a(h IS le B85 AWRIEL PURBRT o\ AR R ART b e imaghig time
ulﬁh§§ andNf vJa? S0 g#lﬂﬁfeg 'f)%?ﬁm%ﬁ@n | FYreGER Animal the

| nt rave in the later tal " veinh during physi cal
subicxtatéonsly g'r"mn tueos were amisadrpostumtem 1/5mh.1n slidec hpproximately

1. o ? o&%f?»e—%h%maindcﬁgneletgi vsllagr&oll o}f %?e e ge 5t to%Q of % hmours. The

tumour slice was then imaged against an area of normal colon from the same animal.

(c) Imaging.
Imaging was performed through a clinical laparoscope.adapted to-use a light source to

excite the reporter and a filtering system to extract the fluorescence component. A
635nm laser was used for excitation of the reporter molecule. A Hamamatsu ORCA
ERG CCD camera was used as the detector. The camera was operated in 2x2 binning
mode with O gain. Standard exposure time for colon irﬂaging was 10s. System

calibration measurements indicate that the 10s exposure time with the animal imaging
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injection the animals were returned to their cages.
The aninmals were sacrificed 20 i nmedi ately before
WO pgi1seg0by cervi cal dislocation. The optinal PEEGBRWS/001696
time point for each test sybstance was esti mated
based on conparison of wash out rates in the skin and
in nuscle tissue in a limted nunber of aninals
sy§tamlecBespdiite to HAgisreypesunewithai elini¢adly I@iﬂ\*@rﬁdrﬁ% s@irggydiedd of

vigh otk Snabtory g Rt LUHEEr TR ERySRElRRRNCR gt Pagq wos
cofreb Rl TorSillufifnatRBAMho@hei¥s Hrodgtbsytdnh t:a‘libraﬁﬁﬂ it target
in diameter, was cut off the edge of one of the

tothapkarpend mitie wespasuputed fiom wssonﬁrfénnterﬁégebc@gavqﬁéhe Smour,

anﬁr}gogﬁng corl %gckrgg dn%n ’I"ﬁ FP(IJ ‘%‘%re a&?ﬁ%gﬁg dléﬁ‘:i%: the standard

scbﬂlﬁ)gai)@feﬁ?ro ﬁﬁplo@é@ mreébei\&ld speratihg Q’fﬁra(:’nérlsltlc enzilgbsw 30
exclite the reporter and a filtering systemto extract
the fluorescence conponent. A 635nm | aser was used
citation of the reporter .nol ecule. A Hamamat su
(digé%ﬁéERG CCD canera was used as the detector. The
Canapmmd Sizsl Dpetout ednormal x@iok iy andriweconiespndingasicrambled

Sta dar exposure tinme for colp | ng was

cogffg eehiide Sk WEACeRE D 1 FIRtros D amagnd 5

haBXROSEYSIyt idtiiable tlBo@Ni WhrehdTBsHRigdg R ad 0@&6&6&2& Tagainst
PCT/G82058/001696 38 system corresponds to 40ms

bagkgrosngd withiGompeuod i7ni cal |y rel evant |ight source,
field of view, and distance to the tissue surface.
The intensity distribution in the image was corrected
for illum nation inhonbgeneities through system
calibration data. Atarget to background ratio was
conputed fromregions of interest placed over the
tunour, 5 and nornmal col on background. The images were
visually scored using the standard scoring system
enpl oyed for receiver operating characteristic
analysis. (d) Results. Conpound 5 had a tunour to
normal ratio of 1.46:1 and the correspondi ng scranbl ed
10 control peptide with the sanme dye (Conpound 7) had
aratio of 1.04:1. Conmpound 5 had a readily
i dentifiable tunour, whereas nothing was discernible
agai nst background with Conpound 7. WO 2008/ 139207
PCT/ GB2008/ 001696 39 CLAIM5. 5 1. An inmmgi ng agent
whi ch conprises a conjugate of Formula I:
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Z1-[cMBP]-Z2 (L)JIM (1) where: ZI is attached to
the N-termnus of cMBP, and is Hor M5G Z2 is

watasased’ to the C-term nus of cMBP and i s OH, PBGB2@B/001696

MG 10 where Bc is a biocgypatible cation; cMBP is a
cMet binding cyclic peptide of 17 to 30 am no acids
which conprises the am no acid sequence (SEQ 1):
Cysa- X |

- Qysc- X2- @ y- Pro- Pro- X3- Riyes gl Cysa- Tr p- Cysb- Tyr - X4- X
S-X6; wherein X1 is Asn‘FW—s_or Tyr; 15 x 2 is Qy,
Ser, Thr or Asn; X3 is Thr or Arg; X4 is Al a, Asp,
GQu, Ay or Ser; X5 1is Ser or Thr; X6 is Asp or 4 u;
20 and Cysa-d are each cysteine residues such that

1.r esi A &sagingagend whschie@inlprisasa corfughteloflF @nmyecl:i sed to
formtwo separate disulfide bonds; MGis a nmetabolism
i nhi biting group which is a corrpatl bl'e group which

peptide; L is a syn
-(A)m wherein each A isz.-pmBREEpendently - CR2-
-CR=CR-, -CC, -CRXC™®2-, -CO2CRr2- - NRCO-, CO\lR—
-NR(C=0O) NR-, -NR(C=S)NR
-CR2ZOCR2- , -CR2SCR2- ,
cycl ohet er oal kyl ene group, 2\ @gﬁl oal kyl ene
group, a C5_12 arylene group, or L 112 heteroaryl ene
group, an WD 2008/139207 PQF) GB2008/ 001696 40 ami no
acid ha sugar or a nonodi sperse pol yet hyl enegl ycol
(PEG}' B6i 1 ding block; each Ris independently chosen
f ronyHs aftdchéd @ HgIN- téﬁiﬂn@df@MBP aﬁa‘ﬂs dlokwd§) , Cl_4

al koxyal kyl or Cl-4 hydroxyal k inis an |q(§eger
of vAligattached tothe C- termmus of cM Pand is OH, OB", or M

, a 4.8

where B° is a biocompatible cation;
cMBP is a cMet binding cyclic peptide of 17 to 30 amino acids which
comprises the amino acid sequence (SEQ-1):
Cys*-X' —CysC-Xz-Gly—Pro-Pro-X3 -Phe-Glu-Cysd—Trp-Cysb—Tyr-X“-X5 X5
wherein X' is Asn, His or Tyr;

X is Gly, Ser, Thr or Asn;

X? is Thr or Arg;

X4 s Ala, Asp, Glu, Gly or Ser;

X is Ser or Thr;

X% is Asp or Glu;

and Cysa'd are each cysteine residues such that residues a and b as well
as c and d are cyclised to form two separate disulfide bonds;
M is a metabolism inhibiting group which is a biocompatible group which

inhibits or suppresses in vivo metabolism of the peptide;

L is a synthetic linker group of formula -(A)n- wherein each A 1is
independently -CR;- , -CR=CR-, -C=C- , -CR,CO;- , -CO,CR;-, -NRCO-,
-CONR- , -NR(C=0)NR-, -NR(C=S)NR-, -SO;NR- , -NRSO;-, -CR;0CR;-,
-CR,SCR,- , -CR;NRCR,- , a Csg cycloheteroalkylene group, a Cag

cycloalkylene group, a Cs.j, arylene group, or a Cj.;; heteroarylene group, an
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nis an integer of value 0 or 1; IMis an optical

reporter imaging noiety suitable for imaging the
woresesasdI2an  body in vivo using |ight of green POI/GB2008/001696

near-infrared wavel ength 600:1200 nm 10 2. The

I magi ng agent of either of aim1l, where in addition

to SEQ 1, the cMP further conprises an Asp or Qu

r esi ahuieowicidyi a1 s¥igaamir o nagiodispers¢ gobsthyiensglybelr (PEMeb@lding

or I\‘Ii1 MBP peptide term nus, and -(L)" IMis

funct'PBhal i sed with an anine group which is

conj &gRIReR th@egeh@entlardnesenl frethde CAAIRYIOT, $aikdnPs B, Phlkynyl,
GQu residue to give an ani de bond. 15 3. The 1 naging
agerfti-oflkedyatet oof - Anres yellod; O ai m 2, where in

aq?%hg%gﬁ%@g%ﬁ}%{poez&NBP conprises a Lys residue

resi dues of either the G or N

cVBR, Rentih@gertdvaiuBWsor 1and - (L)"IMis functionalised
with a carboxyl group which is conjugated to the )
epsiMis anPpiecak repertehigaging m@@ndsw@ler@é iaEng hegpgmalian
an y ' I 0

o RS 80 or F06 TR DT R BN,
sequence of either SEQ 2 or SEQ 3: 25

2 oot A Farsies Yas ot i Gt s ey o S0V he
cMB¥ Sfﬁﬁﬁg'c%ﬁgéso‘ing%% %ﬁfcﬁggsléﬁlélw%m InRoQesPrelihes of either

4- X5-X6- A y-Thr ( _ . The i magi ng agent of .
tha @nly- oMBR péptsleltetnuinys, ande(e).EIMX8 fimctianglised, witih@n amine

gr Iglgpd@? %W‘%ln%?cg)g}é'é%fei ,%Q ng%lerag%p gg%&r%}nl 8{;/%15& %s\ﬂqc?e{g@unreisilaue to

ciCOMPEERDoal. €i ther the N or G termnus a |inker WO
2008/ 139207 PCT/ GB2008/ 001696 41 peptide which is
chosen from-Ady-dy-dy-Lys- (SEQ 4),

-d Vo€l - - - : - - - - . - ~
5. e By et R o o 0l 1P G o Ehacigye s
1, hlgscMBP @miptizeas Lgs stijlue mwithin 8 aBtaciil residues G gitleer the C- or

er-Cysa-Tyr-Cys. - Ser-{d y-Pro-Pro- Arg- Phe- @ u- Cysd- Tr p-
N@M%P 1@9?31/49 (i CRe g él%c-t@%@l! yWIEw%fgoxyl "group
which is conjugated to the epsilon amine side chain of said Lys residue to give an

amide bond.

4. The imaging agent of any one of Claims 1 to 3, wherein cMBP comprises the

amino acid sequence of either SEQ-2 or SEQ-3:

Ser-Cys®-X'-Cys®-X?-Gly-Pro-Pro-X>-Phe-Glu-Cys®-Trp-Cys’-Tyr-X*-X>-X°.
(SEQ-2);

Ala-Gly—Se:r-Cysa—X]-Cysc-XZ-Gly-Pro-Pro-X3 —Phe-Glu-Cysd-Trp-Cysb-Tyr-

X*-X>-X°-Gly-Thr (SEQ-3).
5. The imaging agent of any one of Claims 1 to 4, wherein X’ is Arg.

6. The imaging agent of any one of Claims 1 to 5, wherein in addition to SEQ-1,

SEQ-2 or SEQ-3, cMBP further comprises at either the N- or C- terminus a linker



8. The imagi ng agent of any one of Clains 1 to 7,
where both Z' and Z2 are 10 independently Mc 9. The

w0 pagisgoagent of Claim8, where Z' is acetyl BETHGB2008801696
a primary amde. 10. The ipmging agent of any one of
Cainms 1 to 9, where nis 0. 15 11. The i magi ng agent
of any one of Clains 1 to 10, where IMis a dye havin

peptide s i shesen feou riahy-Gly-Che Lyan§EQBED - @b@@ernﬁiY-hzs (gEQ-
The one of Claim1l, where IMis
S)f cgbng%egg'yggej‘ %6'%¥‘he i magi ng agent of Caim 12,

where the cyanine dyeis of Forrrulalll R3 R4 R5 R6

N+ RLI I R R7 R8 (IIl) where: and R2 are
7.i ndePeniesaing agersrofsolanm 6, ahlepr%uchéPaél@S e apyfnoRacig pgquence
(S%%)d@?f is SO3ML, where ML is Hor B'; R3 and R4 are

endently C 1.4 al kyl or Cl-6 carboxyal kyl; R5,

R6, K- @IyCSdREC}&f—G"yr Oy pSerdeiyt ry-Hra- Agg&lmsﬁluv@ﬁdéﬁrp Ba"-

is Cl.4 a car boxyal kyl or -(CH2) kSOG3M ,
Tyirfahuelly- %éb’o’é flfébzﬁlry PoTHEB2008/ 001696 42 is an

integer of value 3 or 4; with the proviso that the

cyani ne dye has a total of 1 to 4 SGBM substltuents
8.in the RiagifRagad oRangraeps, Chinist] t7He Whragibeth Zgend Z* are

a of dains 1 to 13, where cMBP is as defined

mﬁﬂ’eng’ﬁy:ﬁ?; Z' and Z2 are as defined in daim9 and

IMisasdefinedinClairrssandlS 15. A

phar maceuti cal osition which conprises the inmagin
9.agenthepimaging agneto dflaigp 8 wiserg Zt csamtni) ‘fw@ra REITR3TY gmide.

bi oconpatible carrier, in a form swtable for 10

manmal i an adm ni stration. 16. The pharnaceuti cal
1(?onpmd' itia@ihgQfgel ofi afly bhe oMTlaihis has 9 awhis ageosui t abl e

or

10

15
11. The imaging agent of any one of Claims 1 to 10, where IM is a dye having an

absorbance maximum in the range 600-1000 nm.

12. The imaging agent of any one of Claim 11, where IM is a cyanine dye.
20
13.  The imaging agent of Claim 12, where the cyanine dye is of Formula III:
R3 R4 R5 RS
(I1D)
where:
R! and R? are independently H or SO;M!, and at least one of R' and R?
25 is SO3M', where M' is H or B;

R’ and R* are independently C, 4 alkyl or C;4 carboxyalkyl;

R, R®, R and R® are independently R* groups;
wherein R? is C4 alkyl, Cy.¢ carboxyalkyl or —(CHz)ksong, where k
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a single patient and is provided in a suitable syringe
or container. 15 17. A nethod of preparation of the
wo pgitsgoagent of Clains 1 to 14, which conprPGEEBRIV/001696
of steps (i) to (iv): (i) regaction of a cMBP peptide
of formula Z'-[cMBP]-Z2 wherein Z' is Hand Z2 is a
Mo with a conmpound of formula Y'-(L),-[IM, to give

t he i magii@n itggantof ghluEgrand; a | V\,her ein [IM is

conjugated t,the Z' npositian;: i) reacti f a 1
cMBP pept '} @tg? p]t%vH%ﬁlg%iﬁe f@%‘l}ﬁ d%% %gr@?ar% 0?'11 % 7,50:M
_ M G angibetMBEhis oMbk IRS eR? and BS@o0ps. G u resi due within

4 amino acid residues of either the G or N cMBP

pepti de term nus, and all other Asp/ 3 u residues of

he f ?r% {%%ﬁt %]ypc{n%toq%d%\%es %teﬁ @vh%fgmgf}qs 95 d?ﬁned in

ornu 'magl ng agent
CFaQﬁm,JZlaaﬂd Bhae @b defidelilin iBaiooM iy édasatefimad th Gajms 25nd 13.
or Qu residue of the cMBP peptide; (iii) reaction of
a cMBP peptide of forrrul a Z -[cMBP]-Z3 wherein Z' is

1M G Adfdrdehifcalc amwﬂr ah eyﬁg%agﬁg%gmﬁmany one
feaf cenfip SRS

al | ot er Asp ues 0 P peptidés are
ofbﬂd}nmstbab v tdge&enmﬁoanlniocﬁmrﬁabuﬁmbmﬁﬂ il ) ;forr | uftable for

to [ i ng agent of Fornmula | wherein [IM is
m%’@‘ ﬁ? ﬂéﬂ{"és(ﬁrrgggn't he 72 position; (iv) reaction of a
cMBP peptide of formula Z' -[cMBP]-2Z2 wherein Z' = Z2 =

M G and cMBP conprises a Lys within 4 am no aC|d
14. eS| Ohgephaghaesutipdrcontpesiion of Q@lnbmwlp@pha%dqsegwn@ble for

IR P bl 3

at a Lys V\D 2008/ 139207 PCT/ GB2008/ 001696 43 residue
of the cMBP peptide; wherein Z', cMB 'MGB L, n .
1and Anvngthed of Rreparalien iof the amaging gt of CJaips b t9514) which
Qﬁéfrl;t (hYaked ester; Y is a carboxylic acid,
Cogﬁc@‘}égzt ed es )&Q fhl ocyanate or_thi ocyanate gr oup;
5 Y2(i) &:aamnarﬁ mcEMBiPcpeptld&Bf foFmalan?'- oddBBEZ OvheneinlZ is H and

wher g, t he rgaction of st IV d 9, A Ki

the 6 igaMht PGH Sreommetihar fabin XA Telola Biveihe maeing
d ai @eﬁﬁoﬁon%ﬁlam&rm[ﬁh RQERUcaRE af 1he Z! FREiiBE; agent

of Clainms 1 to 14 in sterlle, solid formsuch t hat

upon(iv eeastian iof atdMBP Weptideao§ fosmitlacZ 'siepIBR]-4 wherein Z' = Z* =

bi OCHIP at(f c%ﬁPCc%thgés a?nf A% g} &]lu res%ue within 4 amino acid residues
of either the C- or N- cMBP peptide terminus, and all other Asp/Glu residues
of the cMBP peptide are protected, with a compound of formula Y2-(L)o-[IM],
to give the imaging agent of Formula I wherein [IM] is conjugated at said Asp
or Glu residue of the cMBP peptide;
(ii1) reaction of a cMBP peptide of formula Z'-[cMBP]-Z* wherein Z' is M'©
and Z’ is a Z* group or an activated ester and all other Asp/Glu residues of the
cMBP peptides are protected, with a compound of formula
Y?-(L);-[IM], to give the imaging agent of Formula I wherein [IM] is
conjugated at the Z” position; '
(iv) reaction of a cMBP peptide of formula Z'-[cMBP]-Z? wherein Z' = 72’ =
M'C and cMBP comprises a Lys within 4 amino acid residues of either the C-
or N- cMBP peptide terminus, with a compound of formula Y'-(L)s-[IM], to

give the imaging agent of Formula I wherein [IM] is conjugated at a Lys
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16, dissolution occurs to give the desired

phar maceuti cal conposition. 20. The kit of Caim19,
wob@sa3Phe sterile, solid formis a |yophiliseRCHOBR@S/001696

15 21. A nethod of in vivo pptical imaging of the

manmal i an body which conprises wuse of either the

i mgi ng agent of Claims 1 to 14 or the pharmaceutical

conpesidu¢ ofithe sMRR péntigle:l5 or 16 to obtain inmages of

S AR Ch g

agent’ ieh ﬁ@d)t%ﬁsor]anta@tlﬁﬁed)éstérhe phar maceut i cal
conmposi tion Claims 15 or 16 has been previously
adm Wi §taé‘«aé?9xb’30 agd; %tlﬁﬁﬁﬁirﬁfft?raﬁoﬁb‘éﬁyan??s opthiocyggate group;

met hed. whi ch conprises the steps of. (i)
a th‘gslﬁcey;sal%1 ?eoaé'f interest wthin the mamml i an body

is illumnated with an excitation Iight (i)

fl uorescenc m t he n ent S
18jencPiR BB ObkEel) BHOGNE RAGTTALSI R T B (1 M
is detected using a fluorescence det ector; 30 (iii)
the light detected by the fluorescence de_t'ector S
19opt i Akl foy thieipreparastntod thes;dpama«te@tloaltconmesmbm of Ekmndeor 16,
onent n i said t ur f ace. of
w%nﬁ P@g{lsefs tfl? b%‘ﬁ%ﬂg £8 lf Elréalmsl}o} %CI’I sgq‘i\cd f8¥m such that
h&BSonstifulioR wifh 4 kteril @O&thamzna@fm@aa&%/o@mmﬂs or
up}4 24. 'Il'helone“{lhod o? e\é@g?m 23 where the excitation

16, digheluben eecaps (igfvd the desiter phamRacewiiAb CQERYSition. nat ur e.
25. The nethod of Caim 22, which conprises: 5 (a)
exposing light-scattering biologic tissue of said

20mamTEhd lanoHO™m 1bavherg tie dueilersotjé ieaus adgoginksetisohid.t o
light froma light source with a pre-determned tine
varying intensity to excite the imaging agent, the

21t 1 SSNe,dild 6%%1%%&2{;?{5%1@& tRe flahfhd1RR toll @ MhicH c@mpnses

detecting a multip ered Ii1ght emssion fromthe
ustiof sitkeri the ihBging spansd Qlainsal tb &k potierpdarmiaceutical composition

antl Iuorescen e. ch R/[:terlstlc throu% Of"t .
équ Qfgl%tlo ain 1mages o sites o et over-expression or focalisation in

VIVO.

22. The method of Claim 21, where the imaging agent of Claims 1 to 14 or the
pharmaceutical composition of Claims 15 or 16 has been previously administered to

said mammalian body.

23.  The method of Claim 22, which comprises the steps of:
(1) a tissue surface of interest within the mammalian body is illuminated with
an excitation light;
(ii) fluorescence from the imaging agent, which is generated by excitation of
the imaging moiety (IM), is detected using a fluorescence détector;
(iii) the light detected by the fluorescence detector is optionally filtered to
separate out the fluorescence component;
(iv) an image of said tissue surface of interest is formed from the fluorescent

light of steps (ii) or (iii).
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wo@Ro0Bh89267 uor escence characteristic

the em ssion by establishing a nunber of values with a
processor, the values each corresponding to a |evel
at a di f f BCEGB2008/001696
position within the tissue, ;4he level of the
fluorescence 15 characteristic varying wth
het er ogeneous conposition of the tissue; and (d)
24eneTlt methadnofi Giagre 23f where the sxeitatipy lighppf Agpt(hels continuous
het&&&ﬂene us conposition of the tissue in accordance
VG B A Ses of step (c). 20 26. The method of any
one of Clains 21 to 25, where the optical inaging
nmet hod conprises fl uorescence endoscopy. 27. The

2et hblee wEthad pf 6mad2, gihigheenprises 26, where the in

vivo optigal i magi d d : | h :
det ecti on(,:a?sef‘ g?gsll ﬂg%ﬁ ‘J‘zg%trt]%% bl%ﬁ)éﬁﬁsﬁ%s?l% rﬁ)gf %Sﬁd %l‘arsné%ashgn body
pr ogr essi kaving® heterogendoud kbmgogifiod toeladhreivin aflight source with a
col orectal cancer (CRC). 28. A nethod of detecti.on,

stagi ng, BcalgHERined HRAVRRIEGIGFiY GBS (F praing pemt the

of the modtar R S e R O e o vivo

opti cal i(agletgtingthathitflyapatteoete light Ghession f4mt the26ssue in
response to said exposing;
(c) quantifying a fluorescence characteristic throughout the tissue from
the emission by establishing a number of values with a processor, the
values each corresponding to a level of the fluorescence characteristic
at a different position within the tissue, the level of the fluorescence
characteristic varying with heterogeneous composition of the tissue;
and

(d) generating an image of the tissue by mapping the heterogeneous

composition of the tissue in accordance with the values of step (c).

26.  The method of any one of Claims 21 to 25, where the optical imaging method

comprises fluorescence endoscopy.

27. The method of any one of Claims 21 to 26, where the in vivo optical imaging
is used to assist in the detection, staging, diagnosis, monitoring of disease progression

or monitoring of treatment of colorectal cancer (CRC).

28. A method of detection, staging, diagnosis, monitoring of disease progression
or monitoring of treatment of colorectal cancer (CRC) of the mammalian body which

comprises the in vivo optical imaging method of any one of Claims 21 to 26.



