Peptide I maging Agents. Field of the Invention. 5The present invention
relates to | abelled cMet binding peptides suitable for optical imaging in
vivo. The peptides are labelled with an optical reporter group suitable
for i mRgWeRoNsNIIEE red to near-infrared regi on. Al so dEGEBUBHOMEY in vivo
i magi ng nethods, especially of use in the diagnosis of colorectal cancer
(CRC). 10 Background to the Invention. WD 2005/030266 di scl oses that
there is a nedical need for early diagnosis of colorectal cancer (CRC). WO
2005/ 030266 di scl oses opti cal pdpigiigrie®Akedst agents which have affinity
for a biological target abnormally expressed in CRC. The biol ogi cal target
is selected from COX-2, beta-catenin, E-cadherin, P-cadherin, 15 various
ki nases, Her-2, matrix netall oproteinases (MWs), cyclins, P53,

thym dyl gt 845y RhRasoYECGE receptors, EGE receptors, K-ras, adenomatous

10

| . H . . 4 .
pol ypgsi %h%%f’lrg' Sfeemr %%C ?a{té%etle'aﬂelﬁd d}@éﬁnnﬁ%i}?%t%ég s RiabAN Ehr ORI N

receptors. argets (p.7 lines are said to be: chMet,
MVP- 14, Gi¥gidg ibetva- Tl maptidesaard [4adlbd pathranBptiThlgepater grOU@fsum@ﬂQ o5/ 030266

can be: a peptide, toi d. noi ety,. ol jgonucl| eatide, .20. ol ig aride,
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The repOrd&lcidMRiof bt inShddigqRER DS YoRrdtye cidtet (RT)er acts with light in the
wavel ength region fromthe ultraviolet to the infrared part of the

el ectromagneti c spectrum 25 Hepatocyte growth factor (HGF), also known as
scatter factor F. 1S a.gromh factor which is involved in various

physi18l ogftat P, OCESSES S Ul as,wound_heal.i j LS. .sThe HGF
i nt eractiBf ARITULE0 POy fhati Py, gc%plfl%&rw{igrl\%@?fofs%g#lﬁpqﬁ%gklgdoﬁ n tunour
growt h, ichasd RaiRe (ORCRS W 2805/GD2KA ditseesadptiadl imaygieg cantrasiegentshe 1ol e

of HGF and cMet in prostate cancer, wth possible inplications for inmaging
and t her agycl] have tyr foreas biolegical Jtprgsy a{’g?fﬁwjl}’.exif%nqul ’é‘d%i ﬁ&t

ant i bodi sSicaB8 ST 2PY et LhEeSEEhAC E-dalhdid, ABLAMERR5. 35 VO
2004/ 078 %B%{;aslc g?ggllcépepti des or multineric pef;iti de constructs which

bi nd 152 ohbbusckinases; digriZe matonmetadloprgteinases AAMPEICEYCmS R B thyaridylatel o
different struc | cl ass f i de ar i 8778

di scl ose$YHHAF &ﬁ@ﬁgﬁgﬁ%@gﬁmg@%ﬁsa érﬁﬁggmﬁﬁﬁédg%ggpg%fggﬁfglé{t%g,el for in
Vit Ir 0 atn Qajhepgﬁi_;r ‘ﬁp ugp;{ml ic?@&b,: xﬁﬁlé‘insbailid whdttin acadptiots. mecmdnleﬁabeangbts (p.7

appl i cati ons. e detectapl e | abe . enzyne resce
cgﬁpound,linﬁﬁlbﬁ?} arg) saifl o bey Cﬁgﬁta%‘ggi %a%g’g\’et‘i'ﬁé?mgﬁ“ﬁll&%ﬂﬁeg%% cont r ast
agent or g,rA0BEHHUR0sA8656 éaggtaé: %ﬁgég;ﬁd@,fpeyﬁcﬂ%ﬂafﬁlﬁ@&&@ﬁdsj ated to

be radioactive or paranagnetic, preferably conprise a netal which
i s cleel atobigosagcharidet dipidetelited mompeundreery traditiondli peganls drye-liky sghect |

there is ROoYASerhe RphiBohBRR ReBlordthiG T GOITRIat Hiralhs GO AL 1 Be FOrmula

is
l: 2a _
wavelength region from the ultraviolet to the infrared part of the electromagnetic

spectrum.

| 25  Hepatocyte grbwth 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 aifinity receptor (cMet) is implicated

in tumour growth, invasion and metastasis.

30 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 im WO
03/057155.

35 WO 2004/078778 discloses polypeptides or multimeric peptide constructs which bind
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(I') where: Z1 is attached to the Nterm nus of cMBP, and is H or MO; Z2
is attached to the Ctermnus of cMBP and is OH, 013, or M, where BCis
a bioconpatible cation; cMBP is a cMet binding cyclic peptide of 17 to 30
am no aci ds which conprises the amno acid sequence (SEQ 1):

Cysa- Xl - Cys' - X2- A y- Pr o- Pro- X3- Phe- G u- Cysd- Tr p- Cysb- Tyr - X4- X5- X6; wherein
X1 is Asn, His or Tyr; X2 is Ay, Set, Thr or Asn; X3 is Thr or Arg; X4 is
Ala, Asp, Gu, Gy or Ser; X5 is Set or Thr; X6 is Asp or and
Cys" ar a as ¢
and d a?%%%§gf?§§ E%gS?{?élg&§§§2Mg?gFe %fé ;ﬂ%% boﬁ%ﬁgﬁgtg&u RW% is a
met abol ickssdsnifiipbpitiderge gammeth@ﬁtﬁigi/amﬂ?@ccbmjm bitze tigy pappidedhEghbd nhi bits

or suppr.esses in vivo ta | i sm of th eptide; L is a s thetlc i nker
o oup. of F I » S B B dPriredn SAOiE Y RIBpEFERT I WEFBOE DTR-CR. .

mmihsrapc%hcatmnym dete&gﬁ}lg 1abei %C‘ﬁ@) NR- enzdﬂﬁ( Cﬁ@ruﬁ: - S2NR-
, -NRSO02- - (@7:¥%) cycloheteroalkylene

gr oup, &Omowdegfwmk@/yee ﬁesagqupehcan@al 2onaray|uém@ogmcbap;traatragnm 42
het er Oar%’ 5’}{?1% & %&fg%g)la% %E"VVB %(f%%g?@‘ ﬁuggrstzﬁcd ?0 riglé gloa tlevrcsgr

pol yet hy eneg ycol 1 17di ng
paramagnetic, and most preferably comprise a metal which is chelated by a metal
chelator.
Summary

According to a first aspect, there is provided an imaging agent which comprises a

conjugate of Formula I:



each R is independently chosen fromH, Cl4 al kyl, C24 al kenyl, C2.4

al kynyl , Cl141 al koxyal kyl or Cl14 hydr oxyal kyl; mis an integer of value 1
to 20; nis an integer of value 0 or 1; IMis an optical reporter inmaging
noi ety suitable for inmaging the mampalian body in vivo using |ight of
green to near-infrared wavel ength 600-1200 ran. According to a second
aspect, there is provided a pharmaceutical conposition which conprises the
i magi ng agent as defined above together with a bioconpatible carrier, in a
formsuitable for mammal i an adm ni.s ~According to a third aspect
there is provided a nethod of p epar at| on of e i magi ng agent as defined
above, which conprises one of ste é ﬁf% (iv)y (i) reaction of a cMBP
peptide of formula Z1-[clVIBP -22 Ph4Z1 is/H and 72 is a 1\416 with a
conpound of forrmula Y1-(L)n-[1M i magi ng agent of Fornula I
wherein [IM is conjugated at the posi4+on; (ii) reaction of a cMBP
peptide of forrmula 11-[cMBP]-Z2 wherein Z\ = Z2 = M6 and cMBP conpri ses
an Asp or (flu residue within 4 amno acid{LggMjues of either the G or N
cMBP peptide term nus, and all other p/ G u residues of the GVBP peptide
are protected, with a conmpound of fornula Y2-(L)-[IM, to give the inaging
agent of Fornulwbere:wherein [TM is conjugated at said Asp or GQu residue

o he NP Doyl SRSt SR B o rormie
g(r)urjmgtlndogpe][ o':gr}gﬁlg a ngdai) erﬁfmﬂsnﬂlcve the i ?ﬁ%ﬁ%agggﬁf OE)?C}:g(rjrmYM;at Ih :
wherein [IM is conj"‘{li'ﬁ’é’t dsaplwh@pzcgﬂﬁea;}% on; (iv) reaction of a cVBP

peptide of for kg Még@? da)éﬁ@[sfﬂ e %17‘&?%0 Fmino’htid@nchigVBP conpri ses

a Lys W|th|n4amno acid resi er the CGor N cMBP peptide
term nus, W th cemposgsdhmmniod afidrsageace(BRQ-1Y:11M, to give the .inaging

agent of Fornula | r.ein S £HoRi ugat L eskdue of the
cMBP pepti de; vff‘?@rﬁ%i% 'gh\%ﬁls’fi}rfﬁ 'ﬁj‘%%?'f:?g’ﬁ%wgcﬁ'%ﬁsré?égég %g’fl ned
above, and Z3 i\ohegeid®! g;rmpmgrora[yracti vated ester; Y1 is a car boxyl iC
acid, activated ester,, isothiocyanate or thi ocyanate group; Y2 is an am ne
group. According téCaSGB’uSFIhTQEMH there is provided a kit for the
preparation of the phasfRegul.cal conposition as defined above, which
conprises the imgi Sg agent aS defined above in sterile, solid form such
t hat upon reconstit X itpAlanAsh GlusGerardSersuppl y of the bioconpatible
carrier as defined OVE dLI%rO| ution occurs to give the desired
phar maceutical conp Sit ]

XﬁlsAsporGlu,

and Cys*? 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 hnker group of formula -(A),- wherem each A 1s
independently -CR;- , -CR=CR-, -C=C- , -CR;COy-, -CO,CR;-, -NRCO-,
-CONR- , -NR(C=0)NR-~, -NR(C=S)NR-, -SO,NR- , -NRSO,- , -CR,0OCR;- ,
-CR,SCR>- , -CR;NRCR;- , a Csg cycloheteroalkylene group, a Cag
cycloalkylene group, a Cs.;2 arylene group, or a C;.j; heteroarylene group, an



According to a fifth aspect, there is provided the inmaging agent as

defi ned above or the pharnaceutical conposition as defined above for use
in a nethod of in vivo optical imging of the mamalian body to obtain

i mges of sites of cMet over-expression or localisation in vivo. According
to a sixth aspect, there is providexbthe imagi ng agent or pharnaceuti cal
conposition as defined above, wherein the nethod conprises the steps of:
(i) a tissue surface of interest within the manmalian body is illum nated
with an excitation light; (ii) fluorescence fromthe inmaging agent, which
i s gener at ednbyo esidi eauganonh mheodigpgbagolyeibetenegiydd], (FEGIBIREAEd using a
fl uorescenc%loq:gt ector; (iii) the light detected by the fluorescence -
detector is opftonally filtered to separate out the fluorescence
conmponent ;  cadhvik i@depadentdf clioedl fitdrs P&, sWtAce, Phikkiierestnd syif or med
fromthe fluorescent l??lght W;)f st eps éi i) ‘or (}?I i )J? Iklzﬂg’stlﬁg?or%?%’ to a
sevent h asp&ot alkorzalkyliogs Cop Bydrgadalins i magi ng agent or phar maceuti cal
conposition n@gagq{‘)tie%ﬁqq,f@ggg@,m%erei n the method conprises: (a) exposing
| i ght-scattering biologic tissue’ of said manmal i an body having a

het er ogeneomss grompagst ¢ofi vahiettbot 1;ght froma |ight source with a

pre-determ E%d ti rre.vazr%{?ng intensit% to excite the inmaging agent, the
tissue multiply28CRITRITRRNECT HE2ERE MYEoHiphlg for imaging e e

nul t1 pl ¥ 508bdseinatha sghliiceibesican s hoamihfifrel waSHEnLA J0BSRRNSH, L0 sal d
exposing; (c) quantifying a fluorescence characteristic throughout the
tissue fromthe em ssion by establishing a nunber of values with a

processor, the val ues_each correspondiqgﬁto a level of the fluorescence
char act/¥cPEhngtog segopd pfneFle iherp ds pravadedat pharmacersical seupositisrewhikel of t he
fluore : act-eri st V. | 1.t h _heterogeneous composi tion of the
{1 sauorPanges it HBEHEE npk oo KRRRLE Y e B e n G ke

het er ogeadéaussuitablpdsr mammabitn kmidisestier. i n accordance with the val ues of
step (c). 2e The present disclosure provides imging agents suitable for
in vivo optj cal inaging, whi ch conprise cMet binding cyclic peptides, and
an opt i#&aprding,iera ®irdiaseret-rihereds srqvided @ awstleod off prepargiiowyof the imagimgl i an body
in Vivgsusi i - . -infrar vel engt h 500-1200 nm The
cMet bi %%lﬁﬁgg%%/%elgg%oggéﬂlﬁgébrﬁ ré&ggﬁgtegé{?%gg%o\g@@f the structural classes
of peptide @) rdd€iR0OA OVBIPT Beptiidchi Homauia P i BREBILA i geia A 1101t ddf OF CcMet .
These peptides werg derived from phage display and sel ected by their
affinity for dvetManyith acgemgrovad i cformulsny wlir [IBER to sivedthsomiasis i n WO
2004/ 078778 zoctiner EMBILLPT WeLrach td Sfied esent i nvention preferably
have at | eagf one of helr ter m i g@g{l‘éc% e%%%znég%%{’i sm i nhi biting
groups (M 5 {ii)MeeationfacMBEardpadt of domiule ZA{cMBPI&F virersin \@ -agpki cat i ons,

wher e endoggpoys, enzye ol s would ot.herwi se rapidly nmetabolise
the pepti deﬂw%% conse?ﬂ@r}?s ng‘gbg? cf\‘/g?s“glfenﬁ%ﬁlﬂ 4a?“f’ﬁnﬂia9®,re%fﬂée5hence | 0SS
of sel ecti vef tittegditei Qgori M- SVIBP. pephide perafom ast Ul A5 AplERGBAGudshat t he
best way of ﬁshl n t _hindin é)cgﬁ]i des in vivg involves,the use of an
optical ~rep8t P&FMBIsPHETE SEHPTOY SR genmayded fomulaeY (- [Mlicl ear, MR
or ul trasougfdive B34ma. ERVdrdesmAlef ©hd [ - [ . rters. The
green to near%ji nfrar egﬁrgggi on (light ofﬁﬁe[lg‘gglgsf%n%d(%@%zaggmg%{&i S
preferred, 9ffdesifug oftbgrMiBhpepteeni mal spectral overlap with endogenous

tissues andg bl So FagLofl R 3i ns, .meliani g and
col | agen [Lt gﬁgc?&ﬁl%'p(?fc% %%r r%@?ﬁ : glﬁnglgd% i%&)‘]"?ﬁf’fﬁérm ?‘ﬂportant
cont ri but or and &’ ia@tZ5fgrowr esvemtyagdesiAD] alF AlBepAdp/Sl@tdsidues of the

cMBP peptides are protected, with a compound of formula

Y>(L)-[IM], to give the imaging agent of Formula I wherein [IM] 1s
conjugated at the Z° position; '
(iv) reaction of a cMBP peptide of formula Z'-[cMBP}-Z? wherein Z' = 7% =
M and cMBP comprises a Lys within 4 amino acid residues of either the C-
or N- cMBP peptide terminus, with a compound of formula Yi-(L)n-[IM], to

give the imaging agent of Formula I wherein [IM] is conjugated at a Lys



[ I pti | nvent i on.
WO 2008/ 139207PCT/ GB2008/ 001696 3 Detail ed Description of the :
In a first aspect, the present invention provides an inmagi ng agent which

[ ' : : [ d to the
conprises a conjugate of Formula I: (1) Swhere: Z1 is attache _
N-{ne)rrrinus of cJI\/Bg and is Hor Isill; Z2 is attached to the C-term nus of

[ [ [ [ ion; cMBP is a
cMBP and is OH OW or M, where BCis a bioconpatible cation; cM
cMet binding cyclic peptide of 17 t9-30 am no aci ds which 10conprises the

am no aci d sequence (SEQ 1):

ey wher ei n
a- Xl - Cye he- G u- Cysd- Tr p- Cysb- Tyr - X4- X6- X6; .
)C?/SI S As? Hl)%m?rlygrﬂj!rhec é%gzy Ser, Thr or Asn; X3 is Thr or My; 15X4
is Ala, Asp, x@uanem(zwaBPsé?,,M BLi 5 aSé IMatre ENG6HRE hsovéSdor G u;

ZisaZ? group or an activated ester;

Y! is a carboxylic acid, activated ester, isothtocyanate or thiocyanate group;

Y? is an amine group.

According to a fourth aspect, there is provided a kit for the preparation of the
pharmaceutical composition as defined above, which comprises the imaging agent as
defined above in sterile, solid form such that upon reconstitution with a sterile supply
of the biocompatible carrier as defined above, dissolution occurs o give the desired

pharmaceutical composition.

According to a fifth aspect, there is provided the Imaging agent as defined above or
the pharmaceutical composition as defined above for use in a method of in vivo
optical imaging of the mammalian body to obtain images of sites of cMet over-

expression or localisation in vivo.

According to a sixth aspect, there is provided the imaging agent or pharmaceutical

composition as defined above, wherein the method 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 detector:

(i11) 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 flnorescent

light of steps (ii) or (iii).



and Cyr' are each cysteine residues such that residues a and b as well as
c and d are cyclised to formtwo separate disulfide bonds; 20M is a
met abol i sminhibiting group which is a bioconpatible group which inhibits
or suppresses in vivo netabolismof the cMBP peptide; L is a synthetic
linker group of formula -(A)",- whekin each A is independently -CR2- ,
-CR=CR- ,, -CRRCX2- -CXRCR2- , -NRCO , -CONR- , -NR(C=0)NR-, -NR(C=S)NR-,
-S2NR- , -NRS02- , -CR2CCR2- , 25 -CR2SCR2- , -CR2NRCR2- , a C4_3

| oh | kyl , CA- | oal kyl roup, C5-12 aryl ene
o oup, BFEs Ya 5 Yot 8o e GrBNp oA ORI bPERR
monodli saghsRiel X BLIAEIRIL Nkt dipgl ock; 4 each R is
independenl?ﬁ/ chosen from H, szl a _ye?(wgzcg4 aS%enyl, C2_4 al kynyl, Cl1.4
al koxyal kyl or Cled dydsiaxialnkibanctihh idiBel V808 br Qhid'Ahbhifhatiah bod0: N 1S
an integer of value 0 or 1, BIMis an optfrcal reporter |naging nmoiety
suitabl e for i maghtyng Aderrapgmipemcdpophysition teilight feimg likhiggouraiwig een t o
near-infrared wavel ength .600-.1200 nm .By the term "inagi ng agent” is meant
a conmpound sui tabPIée'@%?n%‘&]ﬂ’g Y%nﬁd%ﬁ?lgaﬂ’? BEHy t%‘en“g?g}gg a&”&f%?abl Y,
the mammal is a huswa nsubpBCicattding thergkindiohdickRy be invasive (eg.
intra-operative or endoscopic) or non-invasive. The preferred imaging
met hod is endoscoffy. daftingt a ttReltipbnjasiatcd lght Ramission fromsthsuiissablie for in
vivo inmaging, it have jin vitro applications (eg. assays
guantifying cMet %Eg:g%llﬁjgl%ga%lgae pésénn%l es or visualisation of cMet in tissue

sanpl es) . Pref er aly) ypatt®ing@mguogsages thirseiesart thRfuchBuhy Bsdl@&imng. 15
The Z1 group substitutes the am ne group of the |last am no acid residue.

Thus, when Z1 is M SpeSigRibystabHpiiAg & mhen of vRiPs éfnk pracessor.rtba free
NH2 group of the ' i desid T roup substitutes the
car bonyl group of lVitﬁﬁées %{gg% %%g%(gldg%s{c? é;'gegf%gli@% uggscg%cé;’ncl%??#e?s&, t he
car boxy term nus of a differGvBhbsitesrmimitairethel tssue, 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).



20 the free CO2H group of the last am no acid residue, and when Z2 is OV
that term nal carboxy group is ionised as a CO2Wgroup. By the term
"metabolisminhibiting group”" (MG is nmeant a bi oconpati bl e group which
i nhibits or suppresses in vivo netabolismof the cMBP peptide at either
the 25 amno termnus (Z') or carbox¥eterm nus (Z2). Such groups are well
known to those skilled in the art and are suitably chosen from for the
pepti de a];g ne termnus: N-acylated groups_-NH&C)-RG where the acyl group

- (C) RG has  REEHEEIPsHEde vVides4magipg peentasuitable oy |in gve opticabimagmpr i ses a
pol yet hy he@odasise cRisBhiddid dicng - anaUint : escri bed
for the |linker group (L), bé-’léé‘v_v. Bf%?%ﬁ%’?%’o"?@ﬁ%ﬁ Eggé@g%%g%gﬁggt he

bi orodi f Sefablefor marging the| pammaliagbodr igfwéva winsiigh ofgiann t6 eeariinfrarcill G

Scetyl . LS B FIud AR b e BE Bl 1Bl s R A tred B bt P “corer
benzyl estnetyracylesseh ek pépraistalrWCai0dd) Z7¢0hald 1ve pRRiaY 8irfivi L ae@y c ol

(PEG bui.l di ock. A suitable MG group for the carboxy term nal am no
acid r esfodu@q%f tﬂrhﬁﬁe BRRSISD SPTF dismyved (o é’%ﬁ%dﬁ@]@bﬁ% sedefiterb byftheine ani no

acid res hﬁmﬁ%/ ifsSr IViclakl akad BinbBrigonGhith ERYIK L dg.{cgg&ioirnp@géﬁ@%%ﬁs met hy|

group. 5 Preferred such MG ?roups are car boxam nost ‘preferred
such gr ol chiek bindingoreptidae of sy prgtemt [Inviotiot escfedably hidve at (Ikdst phMbf i et y

can be aptaghed., Sl : idion of ZI, 72 MBP. .For Z1 or Z2,
the -(L) %lf'{l:\?/]q mlgi’??élﬁgvgstgil Er%gégjgggggﬁg%ﬁlgogr??st(ﬁé }\/Ilo%"’fbS gt FIPON#EEN ei t her
of ZI 1Z2cdnsidaraibis. foxNire vl aprdichtiats, Biheis chdbgenddsaGymRt f ﬁé[@ﬂdmfsk% I M
nmoi ety at the Z1 or Z2 position gives conpounds of tfornulae [IM-(L)"-

[ cVBP] - z‘Z"‘(‘}B %%W’@I?@%‘fﬁﬁ %&é’&é’ég?’v’é‘%@nﬁ?ﬂﬁﬁ%ﬁ iopsorf Dictrhindipgl | sm of
the cMBRufihirgiand End2apis dfRele6tivh atisriABY, #.$0 be achi eved by attachment of
the -(L) [IM moiety in this way, but -(L)n[IM is outside the definition
of MLG of the present 15invention. The -(L)n- noiety of Forrmula |I may be
at t achedriat prédyt GuidsAR! €adheSinhi M0 bk iddin e BALEL Y81 t her

t akes the pﬁrace of an existing substi tggﬁl%l&%%éitﬁﬁg“gﬁg%erpg?? CV8 ently

at t achedBYgVenke ait¢ of oA PPEGHSIEPOTIBNES 6PPQshé 1o BiheT froaging ywedahiGee(ag. i s 20
pref er al¥i-at haphed oy a I - | tuent. of . the By the term
"cMet bindi ng cyclic %%gté‘?cg’e%ﬁ? é%%@&‘?#ﬁ% oed °6’é‘5gli TSRS (POBFRds t o

The green to near-infrared region (light of wavelength 500-1200 nm) is preferred,

since that region has minimal spectral overlap with endogenous tissues and matenals,

such as haemoglobin, porphyrins, melanin, and collagen [Licha, Topics Curr.Chem.,

222, 1-29 (2002)}. Other important contributors to autofinorescence are NADH, FAD
and elastin. '



t he hepatocyte gromh factor (HGF) high affinity receptor, also known as
cMet (c-Met or hepatocyte growth factor receptor). Suitable cMBP peptides
of the present 25 invention have an apparent KD for cMet of cMet/HG

conpl ex V0088392 an about 20 nM The cM 3P pepti des RSPFBLUESHNEG ne
residues, and it is known that such residues can exhibit cis/trans

i sonerisation of the backbone am de bond. The cMBP peptides of the present
i nvention include any such isonmers. 30 By the term "bi oconpati ble cation”
(BO is mradledDpositionwvEthe lobatiwed counterion which fornms a salt with an

i oni sed, ReURLd %pkot, GBPraet gvaition prbades apinthghgsigehtvehiyh chmpges a
counterion is also non-toxic and hence suitable for adm nistration to the
manmal i aonisgsic otEp@ailall y t he human body. Exanpl es of suitable

bi oconpati bl e cations include: the alkali netals sodiumor potassiun the
al kaline earth netals WO 2008/ 139 Q08/ 001696 6 cal ci um and
magnesi un and the ammoni umions Preferred bi ocgnpatible cations are

sodi um and potassium nost preferapi .gm By} the term"am no acid" is
meant an L- or D-amino acid, aKino acid anal ogué (eg. 5 naphthyl al ani ne)
or amno acid mnetic which may be_naturall yeCcurring or of purely
synthetic origin, and may be optical Ty pure, i.e. a single enantionmer and
hence chiral, or a m xture of enantioners. ggrl tional 3-letter or single
| etter abbreviations for am no acids are usé&dn ein. Preferably the am no
acids of the present invention are offically pure. By the term"am no acid
mmetic" is nmegnt 10 synthetic anal ogues of naturally occurring am no

aci dswhi ch af@®%osteres, i.e. have been designed to minic the steric and
el ectroni c st G Mi8h@f toiRENN&MInG ofMBRURd is BweM'T;sost eres are wel |
known to those,skilled in the art and incl ud,eqli_gt rend limted to

depsi pept i des Z° izattaghed o dhese-terappys i SMBR, pphigi e OB ¢ al kanes or 1, 5-

di substituted tet r%%l‘el?iLﬁ%ﬁ)cMn (O @Bthn: Bi opol ynmers, 24, 137, (1985)1.
15 By the term "pepti de’ s msanlp a conpolnd conprising two or more am no
aci ds, as def icMRP mlwMxt bindikgedchy peptplsmiildéo dardingiagids 3didni de bond

| i nki ng the am ne .of ﬂ(ljne am ng aci dct&éé]_q .carboxyl of another). The term
"peptiPde ni meCPEPTIRGS BGARRL AR SFRIRFE Yo Bl ol ogical |y active conpounds
that mmc theysint egicrl-GaePioPioyXdPhaGhelidBpdlysbTyaX3oot%%in but are no
| onger peptidic in chemcal nature, that is, they no |onger contain any
pepti de bonds WheraR Xj & Agfideohbids bet ween anino acids). Here, the term’
peptide mnetic is 258 Ref THF 928&E: Sense to include nol ecules that are
no | onger conpletel'y peptidic i n nature, such as pseudo-pepti des,

sem - pepti des and p&ps Bhowr.A25 By the term "optical reporter imaging

nmoi ety" (IM is neant. fl.uoresc . or chronophore which is capabl e of
det ec'i on ei t her dg{lé%?‘ﬂayASP’ ﬁdﬁ%‘(’:ﬁ%’ in an optical imagi ng procedure
using |ight of greetit®Semgdhr; nfrared wavel ength (500-1200 nm preferably
600- 1000 nm. Preferably, the IMhas fluorescent properties. 30 It is

envi saged t hat one %ofs 8BR°T@l%s of the |inker group -(A)",- of Formula I
is to distance the | Mkt8md BenaGhie rédidis Shchitha dl@Rs pepUibds. welhi s is
particularly inportant "when the imaging noiety is relatively bul ky, so

t hat i nteract iasn and tilare ¢yslisndAg ferm evonsspanateshisiade boplsis can be achi eved by

2 cony nat on gk et Byl b IBb SN RIS Gobpanidhe DUl ky

groupmhas t he f away
inhibits or suppresses in vive metabolism of the cMBP peptide;

L is a synthetic linker group of formula -(A),~ wherein each A 1s
_independently -CR;- , -CR=CR- , -C=C-, -CR,CO;- , -CO,CR;-, -NRCO-,
-CONR- , -NR(C=0)NR-, -NR(C=S)NR-, -SO;NR- , -NRSO;- , -CR,;O0CR>-, -
25 -CR,SCR,- , -CR:NRCR;- , a Css cycloheteroalkylene group, a Cas
cycloalkylene group, a Cs.12 arylene group, or a Cs.1; heteroarylene group, an
amino acid, a sugar or a monodisperse polyethyleneglycol (PEG) building

block;



fromthe active site and/or rigidity such as a cycloal kyl or aryl spacer
which orientate the IMaway fromthe active site. The nature of the |inker
group can also be used to nodify the biodistribution of the imgi ng agent.
Thus, egWQ We8/i39247oducti.on of ether groups in the |inkRET/GBIOOS/HEGYS t o

m nimse plasma protein binding. Wen-(A",- 5 conprises a

pol yet hyl enegl ycol (PEG buil ding block or a peptide chain of 1 to 10

am no acid residues, the |inker group nmay functi tqg nodify the

phar macoki net ieggh Brig llbiebwee‘lliéﬁlﬂ%?ﬁ’&@f%ﬁegi—b?u‘i’]:ﬂgﬂi“ ﬁﬂijflwgcag Yoyl vivo.
Such "bi onodi fher'h | r o] ccel erate the cl earance of the

i magi ng agent 'f4oalnl1{dgg§:ll§grogg%3%?ia§d§g‘§}@éuch as nuscle or liver, and/or from
t he bl ood, thus iginintgeraoflvatuedriocd0agnostic i mage 10 due to | ess background
interference. A bionodifjer Ibnk r group may al so be used to favour a
particul ar roJ’t‘éa-Bfnt%%?EPtY‘?lBﬁ, OEE’. via the ki dneys as opposed to via the
liver.s By the mhefsn i@ repdrfer TRAHLg @ndiBp Guitabll for Ghagifiy thesammimaliinde.
Sui t abl e sugars incl ude: g?_ucose, gal act ose, nmaltgse, nnose, and

| act ose. Opt i dredy Fryvive wang lighirof gesen e neas-nfipsed WBYFE‘F}%%'EZ@% t facile
coupling to am no acids. Thus, eg. a glucosam ne derivative of an am no
acid can be conjugated to other am no acids via pe {) de bonds.. The

gl ucosaniBie therteimt ivasiag 2esphar &y ey @o?ﬁiﬂ@?’@ﬁaﬁ‘@‘ ,é?vg‘?rl apgeng sm

NovaBi ochem | §.OR& AT, Probrably, the MAmbTLE{LL hedah 88jEtEPhe inldpngol ecul ar
wei ght of e 1maging agent 1s suitably up to 8000 Dal'tons. Preferably,

t he nml equhyabe imiagivt (¢35 intra-pheratienge cRBOGPIQY BOBY-iBksiEndhe poferrgsk ef er abl y

3000 to 4500. Daltons, with 320Q.t. 000 |t O ' Laldy:

preferr ed’.‘naﬁ@gﬁf‘@g‘é{f ISR n gste 3500851%? tﬁeﬂfﬁogglgﬁl ?Sﬁ@lgt%%llgodr)lyf?ave bot h
pepti de t,.97 Mhag0ieGhealsbihatd (x GinoURPlicdtiens (ge hesapbhyartfyihg ZMchind 72 are
MLO, which wi|l usually be different. 8 As not e% b?\/eﬁl gt'bt her.of Z1 /72
may opt i dnelppigalsgmples of yisuglisptien ff cMetdy fisgye sYRpe egﬁe ROV LPRIPAE Y ot ect ed
inthis IS L JAREF 43R ifRbiden Vivo inaging applications, since otherw se
rapid rre\tlgﬁ%ﬁll?lslém mu‘?‘?ﬂtgelﬁg%gbt ed with consequent | oss of selective

bi ndiﬁgg affinity for cMet. Wien both Z1 and zz are wilo , preferably Z1 is

acetyl angheZ2 ol sibsRiuldiBhd aRiHl fhe Rise hRARRDAYA rofiliut STHRESkNen and Z2
is a pri %reyga%gcgsaﬁgﬁt he -(L).[ e'uﬂvgmﬁ)i ety is attached to the epsilon

am ne si d& isihithe ahing teyminneof Bisi MIBP dsrmingBp. in pr fsgecNHe graup\efhe Bebt i des of

the present. i nventi.on hayve LD f i ndifNg. 0 GMeLLIHGE conpl ex
of |ess tATHA° 3Bk JFSI%EF' nﬁ{? gg%(glpo%{b%%rge@%%%%% ‘p%} %‘#’i %%@Fon assay .
measur enepidesidi® Stthupy wher ZblsyOHn theharboan gemintso{3he MIBH tehninatesint han 3nM

bei the ideal. Th tid SEQ- 1 7. ¢ .
50y 98 xithegier CRaGryiEHgh el RATBHENERAE Shd g & 4,0F; Pesdsmysal.s

carboxy group is ionised as a CO;B° group.

By the term “metabolism inhibiting group” (M'®) is meant a biocompatible group
which inhibits or suppresses in vivo metabolism of the cMBP peptide at either the
25  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 mNH(C=O)RG where the acyl group »—(C=O)RG has R® chosen
from: C6 alkyl, C3.10 aryl groups or comprises a polyethyleneglycol (PEG) building
block. Suitable PEG groups are described for the linker group (L), below. Preferred
30 such PEG groups are the biomodifiers of Formula IA or IB. Preferred such amino
terminus M'C groups are acetyl, benzyloxycarbonyl or trifluoroacetyl, most preferably

acetyl.

Suitable metabolism inhibiting groups for the peptide carboxyl terminus include:



(SEQ 1) of the cIVIBP of Formula | is a 17-nmer peptide sequence, which is
primarily responsible for the selective binding to cMet. Wen the cMVBP
pepti de of the present invention conprises nore than 17 ami no acid

resi duesWaQ 88/182#i ni ng ami no acids can 20 be any ami nBCHEBHOBPHA from
cysteine. Additional, unprotected cysseine residues could cause unwanted
scranbling of the defined Cysa-Cysb and Cysc-Cysd disulfide bridges. The

addi ti onal peptides preferably,conprise at. |l east one am no acid residue
M h oo CEDCREIGR JeaBN oG DFZSY INEs SaF ST Gt A0S Seho) 19 & o et y.
Sui t abl e syichn{iesicflides gﬁ’m{%ﬂﬂdiﬁgﬂﬂ@ék. QA ultgge MES gfoRp fophsi@aboRp With
am ne-functionalised 25 -( )ngll\éﬂl\% groups,' or a Lys residue for

conj ugat i Grminak amizo egidbesigue of the MR periders whete tha sgrmand amine) of[tha]  gr oup.

The am no_aci d r.esi:que: i icon = " ' | ocat ed
away fr onithe %il?{-r?reé}g&olﬁ rﬁj"lgfrlfg &;P%Hg\;dgﬁko - taﬁ(fg 1 %&’ %Jg pt %bé%&&e%%‘ﬁg?@}%d are

pr ef erabl Brefepedtsach B tlvapCareotarboxatnidenorrREG, Mot freefatytd suchtpowysiano aci d -
residue for, conjugation is a Lys residue. 30 Substitution of the

trypt opha‘fi‘ﬂ?q%‘é-l”é%e of SEQ 1 was evaluated with the known amino acid
substitutes phenyl al ani ne and napt hyl al ani ne. Loss of cMet affinity was,

however, found suggesti n&ﬁt hat the tryptophan residue i s inportant for
act i vi t y. Forgulal degotes Srabiheetl )[Rl motrsy eavElm ghlaphadcps apy,suitgble nosiipr PEes a

N-term nal: ser] es) oyie i Vl.Ngk -1 ; IG

Ser - Cysa-a&f’ -%Q(/”é %%9? g)@%' rro?P}ﬂc?--gf)Pﬂg-] éﬁ) 6{%1?8 %??%@Q&%tgc lﬁgrt? )EBE %5 X6.
(SEQ ) Serbiip atleh ¢iitenof B'/BEQalv "o Winmet 'as BliryZ’ SEQI attachmentvBRhars t
preferably f her. conpri sgs eid her : .i) an Asp.or u resi within 4
am no aci"ﬁ“}"ﬁé’hdﬁ%@ty&t té? ﬁe‘?’ h%°st9°noé‘v%i?f’é?ﬁqu§gs P’Eﬁfﬁﬂr‘l‘k [I(IJ—L?I']I "~ eMBP
pepti de, @mp](zz)am-@mppmp[m feQfbcii i anhididhCoUietiBolidih O the _
conjugated to the carboxyl side chain of said Asp or du_10residue to give
an am de DéRB at either peptide Jermines mapalss bhachicved hy ghachaeat oibe dldd Nt ei t her
the C or I: ef he G i IG- i

functi onal}l%}%ggﬁl\?mﬁ%tﬂ%aa&cgﬁ@bg@ﬂ[ﬂg]r gsugut%h??heol&gﬁ%gﬁf Sgg‘? edéé_%lef%gegbsi | on
am nerssi davenabn of said Lys residue to give an am de bond. 15

The -(L),- moiety of Formula I may be attached at any suitable position of the IM.

The -(L),- moiety either takes the place of an existing substituent of the IM, or is

covalently attached to the existing substituent of the IM. The -(L),- moiety 1s
20  preferably attached via a carboxyalkyl substituent of the IM.

By the term “cMet binding cyclic peptide” (¢cMBP) is meant a peptide which binds to
the hepatocyte growth factor (HGF) Iﬁgh affinity receptor, also known as cMet (c-Met
or hepatocyte growth factor receptor). Suitable cMBP peptides of the present
25  invention have an apparent Kp for cMet of cMet/HGF complex of less than about 20
nM. The cMBP peptides comprise proline residues, and it is known that such residues
can exhibit cis/frans isomerisation of the backbone amide bond. The cMBP peptides

of the present invention include any such isomers.

30 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



Preferred cMVBP peptides conprise the 22-nmer am no acid sequence (SEQ 3):
Ala-d y- Ser - Cysa- Xl - Cye- X2- A y- Pro- Pro- X3- Phe- @ u- Cysd- Tr P- Cysb- Tyr X4- X5- X
6-3d y-Thr. (SEQ 3) 20 The cMBP peptides of the present invention preferably
have X3 wqueads/3e208y.. The cMVBP peptide preferably furt BT/ CRAPYI04ES | n
addition to SEQ 1, SEQ 2 or SEQ 3, atg either the NN or G termnus a

| i nker peptide which is chosen from -Ay-Ay-dy-Lys- (SEQ4),
-@y-Ser-Ay-Lys- (SEQ5) or 25-dy-Ser-GAy-Ser-Lys- (SEQ-6), The Lys

resi due oflciureand mmeslp@lpﬂil@@ei@f@omtmbr%ﬁgﬁ%glqc%&“&%%ﬂé’fls &8nj ugat i on
of the -(L).n[lE L . gfiﬁﬁh Yeoliugf €rred cMBP peptides conprise SEQ 3
t oget her%‘%‘%‘%é’gﬁ’ﬁ‘ém@g’ﬁ e ingQSI‘EJQ 4, having the 26-ner am no acid
sequence (SEQ 7):
A a- G Y- g1 g Orsar Tun Y8 G aRT0 PR RAE oFlint L4 dnfibBreQueD-
30Tyr - @ ?-Eﬁ‘ﬁ%e@“u-%‘“&ﬂﬁ?- grﬁ%{fﬁé o it GO e pep?_i%legé%f SEQ 1,
SEQ 25 Sh@lahyiaeniSEQor apiies ecidbimymétay which may be-narally sseumingtorpylef er abl y

have ZI = acetyl and Z2 = primary am.de. WD 2008/ 13 7 8/ 001696
10 aci d pastyp@thsfic ORgne W‘Eﬁ‘%&’ﬁtﬁpﬁﬁal&kﬁ%ﬁ liesa(ﬁ]inwg(eib}nen?m@g% @&%%bt

bi ndi ng ggpensGe aOhixble bf Bigliofead aloiivntichd Bdatdues syl sett@s of
conjugation are as described above. Wien the -(L)n[]IM rml,‘gﬁ]g 1.s attached
to Z1 or apixeviationsafpr takeo tagids pirg dsed freep. Jirefpm Byﬂk?oi‘ﬂll?ﬁa'ﬁ‘ fHethe N or
C termnus, .an | ock . i n.:Vino,. et ' b Peabddd inetie? &f gleh@d | M
groups hé’\r/eé;érétnngﬁlgﬁs#%gggﬁngfc%ﬁ?zZ%Pgile?c%[%on é s?%i’ﬁlx?eg. cyani nes,

ner oqyanispehetid agbeyenshetyralij bhairoey aminvegsidswipbh laee isesferps. ngshave

tri phenyl et hi nes or.phyrins,. pyrd i um dyes, . thi rili
squaryl i BRFHYSES o F‘ggﬁﬁ?%fheoiﬁéﬁzﬂ?cgﬁn cklﬁ%a'ﬁglge O%‘n oﬂéilﬁdlr%mr?e : Bnd.
benzopherQx@zidaictd A S%ll ReswoiditapberiicliiazhaiarnntiOindinds buaratehnatqui nones,

napt hoqui nones, indathrenes, phthal oyl acridones, tri sg{?i noqui nﬁgﬁgs, azo
dyes, i nilinziied| @cdensipentidesi RetEypise (erpdesy dugamidesnexc %Gnd’dye

conpl exe Rz D €odfihs (Hbsd1akan), 199 s, -

bi s( benzz%sélhlgtﬁ%gg at ecglggc%ﬁgbllkd;%g, I o’doaé\i },Iigne ‘dyes, WB???E O di t hi ol ene)
conpligxes. Fluorescent proteins, such as green fluorescent protein (G-P)
and modi fd AL | QRS dFRs bk Hepokid ShiabRSEE twa BE BoRS Aminb@Bidssdson
propertieB a% a éjgf’tbgflfj . Conpl exes of i(ge_rt%i nrare earth netals (e.g.,
eur opi umdefasteabiouey linked by @rneptidelhensk @ ianmide bongdskinkingthe aming of @¥nt ext s,

as are fluorescent _nanocrystals a t : I cudar « »es of
chr omoph&FRE° Wﬂ&é‘f‘l t%g,ar%&g&ﬁgi&n?t%% 'uglgh%ﬁeﬁgr‘gé%ledl%ﬁ?ﬁ%egas% fgét?llo_ ani ne 101
gll' gx asc:y ?I?%%a}g I%mﬂ@gglatgg agu;gé t&ﬁimﬁuS W%ﬂeﬂﬁ?&mﬁaﬁaﬁahgghgacﬁvﬁgoﬁ fy@nptrBt{b gr een,

: , Cy3.5, , .5, e .5, .Marina Blue, Pacifi ue,
Or eg@8 Gos&nPalgl byy ggdp @é@npwc%e?hegﬂ‘gﬁ Wﬁolk}ﬁtrﬁsn ,eyd’r‘i’dﬁ)ﬂg%rxa Fl uor
350, Al e)&gntgiél%S( Rkéélghe 8% An kit Aini@BRondébetaer o A1), Abrexde mwor 555,

Mexa Fl uor 8, Fl uor "594," Al exa Fluor 633, Al exa Fluor 647, Al exa
Fl uor 66@gptide mimetic is used in a broader sense to include molecules that are no longer

completely peptidic in nature, such as pseudo-peptides, semi-peptides and peptoids. -

25 By the term “optical reporter imaging moicty” (IM) is meant a fluorescent dye or
chromophore which is capable of detection either directly or mndirectly in an optical
imaging procedure using light of green to near-infrared wavelength {500-1200 nm,
prefefably 600-1000 nm). Preferably, the IM has fluorescent properties.

30 It is envisaged that one of the roles of the linker group —(A)y- of Formula I is fo
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



25 Al exa Fluor 680, Alexa Fluor 700, and Al exa Fluor 750. The cyanine dyes
are particularly preferred. Licha et al have reviewed dyes and dye
conjugates for in vivo optical inmaging [Topics Curr.Chem, 222, 1-29
(2002); W20k 1g20el i v. Rev., 57, 1087-1108 (2005)]. IPCT/GBYREPEFY. each
X is independently selected from -G CH3)2, -S-, -0- or

5- CRCH2) aCH31[ (CH2) bi *;, wherein a is an integer of value 0 to 5, b is an

i nteger of value 1 to 5, and Mis rou is sel ected from SO3M H,
bach Y {iivee erting fie s asEboIEh b SFYGRO LT YR HOHTTHEDr oup

consi sti ng gy 2NH ive SR8Me e GEAM sinkeNSRupNdn Fisotcuselies €i n t he
Y' groups are 5‘{33 ?ﬂl n anyeo? the3 rE)aoleonslofe '?%eﬁaronastol C I’SI ng, 10 Q

i s i ndepenstifyt thy bixelistitecbnf afahe um@gg @gqmthrhg‘p‘ sag Hy ipfroduqtiomoBpther NHD,

COOM , ammoni um e benz 0BG 1 s
an i nt egeFOYPs g the %6&? a’élﬁgpfﬂ Fos ™y lse (f:]’LSenr1a %P%gnaﬂlb d&% %ﬁl (e VB n at
| east s0NQoRprigesa b’olyaﬁgle&%lwmpmpsuﬁdlgg bUpkGr pdpsida chaacr.tf Ve
functional group suita attaching to the CMEP epti

amino acid. residues, the linker group may nctlon to mo the pharmacokmetlcs

and blood clearance rates of the imaging agent in vivo. Such “biomodifier” linker

* groups may accelerate the clearance of the imaging agent from background tissue,
such as muscle or liver, and/or from the blood, thus giving a better diagnostic image

10 due to less background interference. A biomodifier linker group may also be used to

favour a particular route of excretion, eg. via the kidneys as opposed to via the liver.

By the term “sugar” is meant a mono-, di- or tri- saccharide. Suitable sugars include:
glucose, galactose, maltose, mannose, and lactose. Optionally, the sugar may be
15 functionalised to permit facile coupling to amino acids. Thus, eg. a glucosamine
derivative of an amino acid can be conjugated to other amino acids via peptide bonds.
The glucosamine derivative of asparagine (commercially available from

NovaBiochem) 1s one example of this:

o
O
HN
: OH
N
| H%OH
*l—--—--N x |
“H HO
O
20 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.

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

by M'® groups, ie. preferably both 7! and 7? are M'°, which will usually be different.



12 coval ent |inkage between the cyanine dye fluorophore and the cMBP
peptide. G may be a reactive group that nay react with a conpl enentary
functional group of the peptide, or alternatively may include a functional
group thwo Wag/1392Ect with a reactive group of the GVBPEREBHGE01p36anyl es
of reactive and functional groups incfude: 5 active esters;

| sot hi ocyanat e; mal ei m de; hal oacetam de; acid hal i de; hydrazi de;

vinyl sul phone; dichlorotriazjne; phosphoranidite; hydroxyl; amn

sul phydr yAs netad tsbave, citberr o &yFi @%PH‘%HH*’HV%%H%SHHE{M] H?‘éﬂ%rbém y Gis
an active er..B inQ; ngl S Mmeant

an ester 33%& f n¥p;?qgaicﬂrqguassg\é?tg?god-%g%oxg{‘ljocﬁigc%lﬂc?evﬁﬁ%ﬁﬁ?ng desi gned
to be a Qﬁicb@theheﬁu rap@i @éﬁhﬂ;srmmrduhlé)mpgamdwtth nmrrseqﬁeatiomaofrse@GWQ)n Wit h
nucl eophi |l e, such, a ye est

N- hydr oxPinding #ifinity gorfﬁ-%e&hggﬁﬁm égz it ethddypregeg%’gy IZ‘pésnatcﬁffy %To henol ,

pent ais| ugg QPﬁhﬁﬂhﬁﬂ@é MORbRerBabOEhRNRbLy1 Ad1°ax Y Bamast duhide ehethand PyBOP
(ie. benzot |l azdl - 1-yl -oxytri pyrrol i di nophosphoni um 15

hexaf | uor-GpHEMpeniety is Riteshed te dhaepsilpr ayne s shainnpfy lyswgyeudes A mi de or
pent af | uo%enol esters, especially N hydroxysuccinimde esters. In a

preferrecf yjodi ment of Forrml all: each X is selected fromthe group of
-C(CH3) 2- and -C(CH3) RCH2)4M -, 20wherein Mis a G group or -S03M; each

Y repr eéﬁ%%gms%:ﬂp ept18£ ot tgqglp‘}ef A8 Rion8AGP o X, k? b?ﬁhﬁ%BFQMfef gma G

group an prefer STand mi's preferably 3 or 5; wherein
when @i t hMet/HGlblboﬁbch&faleﬁ tjmamqbpuu 10 ind1 forsed pneﬂl@r@mnpe polarisetian mi dyl

et 2 hbeentd), P GrefEihofy A S (8 5%, wiR IO dad Shas 13 O

being the ideal.

The peptide sequence (SEQ-1)
15 Cys™X'-Cys™-X* -Gly-Pro-Pro-X>-Phe-Glu-Cys’- Trp-Cys - Tyr-X*-X’ X5
(SEQ-1)
of the cMBP of Formula I is a 17-mer peptide sequence, which is primarily
responsible for the selective binding to cMet. When the cMBP peptide of the present
invention comprises more than 17 amino acid residues, the remaining amino acids can
20  be any amino acid apart from cysteine. Additional, unprotected cysteine residues
could cause unwanted scrambling of the defined Cys-Cys® and Cys®-Cys” disulfide
bridges. The additional peptides preferably comprise at least one amino acid residue
with a side chain suitable for facile conjugation of the —(L),[IM] moiety. Suitable
such residues include Asp or Glu residues for conjugation with amine-functionalised
25 —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)a[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.
30
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 ﬂlat the tryptophan residue is important for activity.



where: R and R2 are independently H or SOBM, and at |east one of R and
R2is SBM, where M is Hor BC 5R3.and R4 are independently Cl4 al kyl
or C1 6 carboxyalkyl 128, R6, 147. and 148 are |ndependently oups;

~ wherein WO 3088892073  kyl , Cl 6 carboxyal kyl or -(CH2) kS ‘W@Péﬁk is an
I nteger of value 3 or 4; with the proviso that the cyanine dye has a total
Sf 1 t? é SOGN 105ubstituents in the R, 142 and Ra groups. Preferred
yes o or mu Bl are chosen such .east 6 carboxyal k
cyes OF TR L., ORI BYER B Sk PRk RO - SR
Preferred@yﬁﬁlﬁgfggigf @yepopf Formula 111 are summarised in Table 1: 15

Tabl e 1: cheglcal structures of individual ¢ anine d es | e nane
COy5(1) Cy5(2) Ser-Cys® -X';J -Cys® -X§ Gly-Pro-Pro- Xg—Phe GiuXCys -Trp-Cys™T yr—XQ- 5 ):(15 Dy

(SEQ-,’Z)
5 In addition to SEQ-1, or preferably SEQ-2, the cMBP most preferably further
comprises either: '
(i) an Asp or Glu residue within 4 amino acid residues of either the C- or N-
peptide terminus of the cMBP peptide, and -(L),IM is functionalised with an
amine group which is conjugated to the carboxyl side chain of said Asp or Giu
10 residue to give an amide bond;
(if) a Lys residue within 4 amino acid residues of either the C- or N- peptide
terminus of the cMBP peptide, and -(1},IM is functionalised with a carboxyl
group which is conjugated to the epsilon amine side chain of said Lys residue
‘to give an amide bond.
15
Preferred cMBP peptides comprise the 22-mer amino acid sequence (SEQ-3):
Ala-Gly-Ser-Cys®-X'-Cys®-X?-Gly-Pro-Pro-X*-Phe-Glu-Cys’-Trp-Cys"-Tyr-
X*-x>-X-Gly-Thr. (SEQ-3) . '

20  The cMBP peptides of the present invention preferably have X? equal to 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
25 -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-GIy—Ser-Cysa-Tyr-Cysc-Ser—GIy—Pro;Pro-Arg-Phe—GIu-Cysd—Trp-Cysb-
30 Tyr-Ghu-Thr-Glu-Gly-Thr-Gly-Gly-Gly-Lys. (SEQ-7)
¢MBP peptides of SEQ-1, SEQ-2, SEQ-3 and SEQ-7 preferably have Z' = 2% = M'S,
and most preferably have Z! = acetyl and 7? = primary amide.

The —(L).[IM] moiety is suitably attached to either of the Z' or.Z? groups or an amino
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acid residue of the cMBP peptide which is different to the cMet binding sequence of
SEQ-1. Preferred amino acid residues and sites of conjugation are as described above.
When the —(L),[IM] moiety is attached to Z! or 72, it may take the place of Z' or Z°

by conjugation to the N- or C- terminus, and block in vivo metabolism in that way.

Preferred IM groups have an extemsive delocalized electron system, cg. cyanines,
merocyanines, indocyanines, phthalocyanines, naphthalocyanines, triphenylmethines,
porphyrins, pyrilium dyes, thiapyrilium dyes, squarylium dyes, crocomium dyes,
azulénium dyes, indoanilines, benzophenoxazinium dyes, benzothiaphenothiazinium
dyes,  anthraquinones,  mnapthoquinones, indathrenes,  phthaloylacridones,
trisphenoquinones, azo dyes, intramolecular and intermolecular charge-transfer dyes
and dye complexes, tropones, tetrazines, bis(dithiolene) complexes, bis(benzene-
dithiolate) domplexes, iodoaniline dyes, bis(S,O-dithiolene) complexes. Fluorescent
proteins, such as green fluorescent protein (GFP) and modifications of GFP that have
different absorption/cmission properties are also useful. Complexes of certain rare
earth metals (e.g., europium, samarium, terbium or dysprosium) are used in certain

contexis, as are fluorescent nanocrystals (quantum dots).

Particular examples of chromophores which may be used include fluorescein,

sulforhodamine 101 (Texas Red), rhodamine B. rhodamine 6G, rhodamine 19,

_ indocyanine green, Cy2, Cy3B, Cy3.5, CyS, Cy5.5, Cy7, Cy7.5, Marina Blue, Pacific

Blue, Oregon Green 488, Oregon Green 514, tetramethylrhodamine, and Alexa Fluor
350, Alexa Fluor 430, Alexa Fluor 532, Alexa Fluor 546, Alexa Fluor 555, Alexa
Fluor 568, Alexa Fluor 594, Alexa Fluor 633, Alexa Fluor 647, Alexa Fluor 660,
Alexa Fluor 680, Alexa Fluor 700, and Alexa Fluor 750. The cyanine dyes are
particularly preferred. Licha et al have reviewed dyes and dye conjugates for in vivo
optical imaging [Topics Cumr.Chem., 222, 1-29 (2002); Adv.Drug Deliv.Rev.,, 57,
1087-1108 (2005)1.

Preferred cyanine dyes which are fluorophores are of Formula II:

H SG3H SG3H SC8H 142 SG3H S0311 SGBH SG3H R3 C113 CH3 CH3



CH3 CH3 CH3 CH3 148 CH3 CH3 CH3 CH3 R6 CH3 CH3 -(C112)4S03H CH3 127

10

15.
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ay
wherein:
each X' is independently selected from: -C(CH3)z, -S-, -O- or

—C[(CH3),CH5][(CH2),M]-, wherein a is an integer of value 0 to 5, b is an
integer of value 1 to 5, and M is group G or is selected from SO;M' or H;

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

H, -CH;NH,, -SOsM', -CH2COOM', -NCS and F, and wherein the Y" groups

are placed in any of the po_sitions 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!isHor B%;

1is 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



-(CH2) 3SO3H 148 CH3 Et -(CH2)4SO3H -(C112)3S03H where Rf = -(CH2)5CO0H.
14 When a synthetic linker group (L) is present, it preferably conprises
term nal functional groups which facilitate conjugation to [11\4] and

Z1- [ cNBPWOZ203NBARYT L. conprises a peptide chain of 1 toPUUGBHP#YIES d

resi dues, the amino acid residues arg,preferably chosen from glycine,

| ysi ne, arginine, aspartic acid, glutamc acid or serine. Wien L conprises

a PEG noiety, it preferably conprises_units derjved fromoliggnerisation
of the nsawalenpimkage trbeedn foe cyamur s Beorgphare aad fhg SMBF geptids. G may

L7 MM ENRUR 1l | SRRSO ofor il 2 14
st r uct ur @eptidedr dreraativelyphaninclude a durdéionalgrowpethetf mEpreact vt Bregelivebe used:
group of the ¢cMBP peptide. Examples of reactive and functional groups include: '
s active esters; isothiocyanate; maleimide; haloacetamide; acid halide;' hydrazide;
vinylsulphone; dichlorotriazine; phosphoramidite; hydroxyl; amino; sulphydryl;

carbonyl; carboxylic acid and thiophosphate. Preferably G is an active ester.

By the term “activated ester” or “active cster” is meant an ester derivative of the
10 associated carboxylic acid which is designed to be a better leaving group, and hence
permit more facile reaction with nucleophile, such as ammes. Examples of suitable
active esters are: N-hydroxysuccinimide (NIS), sulpho-succinimidyl ester,
péntaﬂ_uorophenol, pentafluorothiophenol, para-nitrophenol, hydroxybenzotriazole
and PyBOP (le. benzotriazol-1-yl-oxytripyrrolidinophosphonium
15  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(CHs),- and -C(CH3){(CHz)sM]}-,

20 wherein M is a G group or -SO;M';

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

each Q' is selected from a G group and SO;M';

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

wherein when either X' or Q' is 2 G group, it is most preferably a succinimidy! ester.
2s

Particularly preferred cyanine dyes are of Formula HI:



(1B) 15where p is as defined for Formula A and q is an integer from3 to
15. In Formula IB, pis preferably 1 or 2, and q is preferably 5 to 12.
When the |inker group does not conprise PEG or a peptide chain, preferred
L gr oups W2¥{382¢ backbone chain of |inked atons whi cHCHEREF P15
-(A)",- noiety of 2 to 10 atons, nostizpreferably 2 to 5 atons, with 2 or 3
atons being especially preferred. A m ninmum|linker group backbone chai n of
2 atons confers the advantage that the inaging noiety is well-separated so
that any undesirable interaction is mninmsed_. 15,In Formula I, nis
preferably 0 or 1, nost p’r&ef eRébly 0, i.e. no i nRer group is present.
Preferred i magi ng agents of\ £he present inventish are_of Fornula IV:

5M G Al a-d y- Ser-Cy : € u- Cysd- Tr p-
Cysb-Tyr-@ u-Thr-d e) ‘ erein the
(L)"[1TVI] group is/at¥achgd to th ' of the Lys

resi due. Preferred,)i magi nglagents of Formula IV pave MLGtN-term nal Al a)
equal to acetyl and M (Ctermnal Lys) equal tol primary am de. In Formula
IV, nis preferably zero aRfl IMis preferably aR%anine dye, nost
preferably a cyani ne dye of Fornul a dfﬂ) Especially preferred i magi ng
agents of Formula IV have TM = Cy5** or Alexa647, 15ideally Cyb5**.

Pepti des of forlmmd:a Z1-[cMBl]-Z2 of the present invention may be obtained

by a method of pr qura%a IRQ re‘xrt‘a"ﬁd%ﬁen gnr{B(rI!I F §03M1, and at least one of R! and R?
is SO;M', where M' is H or B%;
5 R? and R? are independently C;_4 alkyl or C;_¢ carboxyalkyl;

-5

R® R®, R’ and R® are independently R* groups;

wherein R* is Cy.4 alkyl, C, carboxyalkyl or {CHZ)kSOgM‘, where k

is an integer of lvalue 3or4;

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 Ci¢ carboxyalkyl

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

Preferred individual dyes of qumulé 1II are summarised m Table 1:

N Table 1: chemical structures of individual cyanine dyes.
Table 1 Dve 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; Rf
R* CH; CH; CH; CH;
R® CH; CHs CH; CH;
R® CH; CH; -(CH,)sSO:H CH;
R’ R' Rf R -(CH,);SO:H
R? CH; Et -(CH,),S0:H | -(CH,):SO;H

where R = -(CH,);COCH.

Especially preferred dyes of Formula II are Cy5** and Alexa647, with Cy5** being
20  the ideal.



(i) solid phase peptide synthesis of a |linear peptide which has the sane
‘peptide 20sequence as the desired cMBP peptide and in which the Cysa and
Cysb are unprotected, and the Cyst and Cysd resi dues have thiol-protecting
groups; W8Pt nent of the peptide fromstep (i) WEHCEHIRYUL hase in
solution to give a nonocyclic peptideswith a first disul phide bond |inking
Cy? and Cysb; (ii1) renmoval of the Cysb and Cyst' thiol-protecting
groups and cyclisation to 25gi ve a second di sul phide bond Iinking Cysb and
Cysd, which is the desired bicyclic peptide product Z -[cMBI]-2Z2. By the
term"protecting group” is neant a group which inhibits or suppresses
undesi r ablygef he Birfdtic! Bk @68p (Ditis Wikeht, | is defstaphedompriee ®tthinakci ent |y
reactive that it may be cleaved fromthe f tioqﬁl Régﬂpzin%ﬂuei%ion
under ni |fancsiesaiggroersneiuch daaliakatonitg2ien t%ﬁg’ﬁf gpd sl VI 41 WRHED fol ecul e.
After depr .00t [ aks I ' A i ng

ar oups. atSTRErTe LS iR ol 2o Bh APHELacie reiobdl, M umifl o BBy chosen
from sBogréfatablyechBem fram ghcineblysipk oxgiomebaspyitis acilnglutapvih agid oFsasige. 16 i s

f I uor enyl et hgxycar honyl ) rifiuvoroacetyl, allvl.oxy banyl [i.e.
14 4SBT CORBEE ok R BRI LRy Spb S R e BB
3-nitro- %‘li%bﬁ'hieﬁiaﬂ@n SEihE emytloflispSed PBRUO!H i etsituetirep bOF@ehilagAgsrdBps are Trt
(Trityl), cn1(acetanidonethyF), t-Bu (tertbutyl), tert-Butylthio,

met hoxybenzyl, met hyl benzyl or Npys (3-nitro-2-pyridine 5 sulfenyl). The
use of further protecting groups are described in 'Protective Goups in

Organi ¢ Synt hesi;s', Theorodora W G eene and Peter G M _Wuts, (John
Wley & Sons,—Té@iﬁﬂ\Emeiiﬁped\aﬁ?ﬂg/ngﬁe@$jnjigﬁoﬁijﬁ?éTégi'and Fnoc,
nost preferably Boc. Prefefred am ne protecting ghoups arellfrt and Acm 10
Exanpl es 1 and 2 provide further specific detailsO Furt her Qetail s of
solid phase peptide synthesis are dgggyibed in P. Lloyd-WIllians, F.

Al bericio and E. Grald; Chem cal Approaches to the Synthesis of Peptides
and Proteins, CRC Press, 1997. The cMBP peptides_are best stored under

i nert at ridsypee-6-axaed-raapt, % h2.d Stteweoxaheptageeanoirsasid piFasmpltlfon, it is best
to avoid pH above 7 since that risks scranbling of the 15disulfide
bridges. The.inmagi ng agerts n \be \pr.e ri ' hird

aspedd { BUFG P I9gh HORS OB 10 Ath AN ARRKES, P RECARE! Bl BacbdBnlal
phar maceykdgicdic a6dAaSV4tive bf Rbinalla TDoaT besesdt he | magi ng agent of the first
aspect together with a bioconpatible carrier, in a formsuitable for
manmal i an admi ni stration. The "bi oconpatible carrier” is a fluid,
especially a liquid, in which the imgi ng agent 25 can be Suspended or

di ssol ved, such that the conposition is physiologically tolerable, ie. can
be adm nistered to the manmal i an body wi thout toxicity or undue

di sconfort. The bioconpatfble.cafrier is|suitabl n injectable carrier
liquid such as sterile, pyr - oryffnj ecti on; an aqueous
sol ution such as saline (Which advanipageou8H$ be bal anced so' that the

final product for injection is isottinit); an aqueous sol ution of one -
or nore tonicity-adjusting substances (eg. salts of plasna cations with

bi oconpati bl e counterions), ars (e.g. glucose or -sucrose), sugar

al cohols (eg. sorbitol or marn¥tol), glycols (eg. glycerol), or other
non-i@nic polyol materials (eg. polyet{nerpedlaydefised for BaydudnEA ghd/col s and
the like). Preferably the bioconpatible carrier is gyrogen-free wat er for
injection or isotonic saline. q is an mteger 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
20 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 especial]y 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.



17 The imagi ng agents and bi oconpatible carrier are each supplied in
suitable vials or vessels which conprise a seal ed contai ner which permts
mai nt enance of sterile integrity and/or radi oactive safety, plus

opt i onal WO 208/139297t headspace gas (eg. nitrogen 5 or aFGKIAP200HPG16%: .
permtting addition and wi thdrawal ofjgsolutions by syringe or cannula. A
preferred such container is a septumsealed vial, wherein the gas-tight
closure is crinped on with an overseal (typically of alum niun). The
closure is suitable for single or nultiple puncturing with a hypodermc
needl e (e, a Cri 0N m:ﬁ:% : i; oPRIpNG Bleliddy Sterile
i ntegri t3?%§ﬁgﬁlaé’oi?1¥§?er{grral§®ﬁg§/rgl 't e?*)rg é d?l ?’ﬁgehg?hg%%/ant aggaﬁeﬁ%{% t he
closure can withstand vacuumif desired (eg. to change the headspace gas
or degas S0l utions i-tsS £ SHFARG ch as reductions in
pr essure}\%nelteﬁ ufm?é?%%%stls\%&%%?%gtsng%ﬁg);&tag? nal atﬁ%DIggheri ¢, gases, such as
oxygen or wat ev'valpaGly-Set-EyFr EfreCyE demily-Ppl-BroddpePleebitaCrerBpconpri se a

single bulk vial, (e. 0 a ch contains nultiple
patientdosesfhﬁ%éyﬁgykikﬁéﬁb&ﬁﬁigﬁﬁgﬁgégbggggﬁw¢?us be withdrawn into
clinical grade syringes at various tine inteqvals during the viable
lifetinme of the preparation to suit the clini'cal situation. Pre-filled
syringes are designed to contain a single huifi@diMbse, or "unit dose" and
are therefore preferably a 20 dispOﬁgpie or other syringe suitable for
clinical use. The pharmaceutical conpoSitions of the present invention
preferably have a dosage suitable for a single patient and are_provided in
a sui wablvehessin iteg@.)dIME gotrpisnattachegstodbie epsilpe @mitscsreup ohide diyar uti cal
conposi tipn. may-.opt.i onal | ' L inenagh; excl pi 5 an
ant 1 m cr By 88apE Ay of BRMER 12k TN B KDY SqilleD eayE®

osnol al i tand M SiterignA d8E8) equBltotpremirg amidea it FornoiloB/,al is prefemblyateiove” i s
meant an aaent_mhich inhibits HSF rowthfof1 otentja#g% ”f%hll

M cr o- or GaAi Vs Riséenably arcyapme; dye. Joskprefed YEREEAYE Ut TS obi al
preser vatgue i Ry pbeRd bRk lags AR fIRELSRI IV Bk 1N epeys*+as, Akesandi ng on

t he dosage enployed. The marn role of the antim crobial preservative(s) 30
of the pnésdiCysitention is to inhibit the growth of any such

m cro-organismin the pharmaceutical conposition. The anti m crobi al

preservative may, however, also pptionally be used to inhibjt the growth
of pot entReptiflgs dfaformula Zﬁ-l@?\@-"]ﬂrggﬁf hespresenb iy eBko Ay ‘@oﬁ‘ﬁ@ﬁ%@% of kits
used to prepare-sal jtlon.prior to adm nistration. Suitable
antimecr o%?qg?&%frper a?;\l}g)giruvag s§dlﬁé}%ﬂ%’de: the parabens, ie. methyl, ethyl,
propyl WO 20G8/s6B8 pRaEPEIHEB200BESS 60 Bncks peptidp shydh hpa thebemedephidlt ur es

t hereof; benzyl al cohol,; phenol : esol, cetrim.de i rs

Pref e ed ant iSRIEPEHRS e eégg(f\‘imgf’%t}dea T%%%]apgbngﬁég%@terem

" pH-adj ust i ng \AgRMcted YRR the €ysOMAATKE rédidubs bdvd tidolofrometimppodss; usef ul to 5
ensure that the pH of the conposition is within acceptable. limts

(appr oxi mat el yiiptramenttas thamptide fropustem (b MtharyFaPs B35e Ay ATHIR P4V %n.
Sui t abl e such o Ustd i ' et cept abl e
but for 5. such TORSHR peAg AR L e AR TR €S0l CREC

t ri s( hydr oxy nefif)yBanval axfehd £ye] zndafiss’phinl-pentesting ezupy 2ad caplisaber thases

h di um, bonat.e,. di bi b ' -QS - When th
Comp 1 on 1 TR arrtys ok pnd SPRIETE" B Clioiag i B @i en ThE

optionally be m@ﬁm&g@tﬁidg@r@iuaﬁmla[@mPyz’al or container, so that the user
of the kit can adjust the pH as part of a multi-step procedure.

By the term “protecting group” is meant a group which inhibits or suppresscs
ugsdesi_rable chemical reactions, but which is designed to be sufficiently reactive that it
30 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-butyloxycarbenyl), Fmoc {where Fmoc



By the term"filler"” i's nmeant a pharmaceutically acceptabl e bul ki ng agent
which may 15 facilitate material handling during production and

| yophilisation. Suitable fillers include inorganic salts such as sodi um
chl ori deWHEsHE®r sol ubl e sugars or sugar al cohol s stEHCBIE U Yse,

mal tose, mannitol or trehal ose. The pRarmaceutical conpositions of the
second aspect nmay be prepared under aseptic 20 manufacture (ie. clean

room) conditions to give the desired sterile, non-pyrogenic pr ct. It is
pr ef er r edst Bearenyimetheyycathonyhe Haduoraagsbdi allylgzquaﬁmagls olg&'at[éﬁ f‘"z‘gé‘ent s plus
t hose part. the.: whi ' ; EOR Wi IyBgi ng
e B

steril i seghifaylenthioh pastedtingvgroips ard @ rtaflintyl),na¢n daastpmidersethyld #Bu {tewdt i on,

termnal sterilisation using e.d. gamma-irradiatign t ing, dry -
heat or ) 41T P‘é(ﬁglr?eﬂf‘e ‘é’.‘y&.%“ﬁq’t %@Eﬂ‘ﬁ‘% eof)xlig%l"és) @H%figg%rr?aé%é;r red to
sterils sey$eRR). CORRRE 8N fittheP pAEBCARE Groupd atd Wkcritd iff Piotadtiva1Graugs i f

mani pul ati ons needs to be carried out. As a precautjon, m&r it is

pr ef er r edOtgsnicrivynthesisat ThegrpdpragWs tG@repnceand Peterath o Wiaksy UpbnWilex fhal st ep

in the pr r add,on r [ o b 3

D051 1305 RS B uBRe PRREHH GftesR g?%éc?%l e ﬁ’r" Sfeably ion
provi des RBodrPtdfatedafmipe ppascang group$ atetlat amdbfyemg agent of the first aspect,
whi ch conprises one of steps (i) to (iv): ° (i) reaction of a cMBP
peptide of formula Z1-[cMBP]-Z2 wherein Z1 is Hand 5Z2 is a MIGwith a
compoynd Bfanfdésmul d YA prdvide [fitfler specifé \detallbeFirtingidegulagendolidf phiase mul a |
wherein [IM is conjugated at the Z1 paositj.on; (ii') .reaction_ of a cMBP
pepti de afepfide mythesm] aecdgparibedoingRe Flayd-Williamss F. ;Albggieio and ENBB8onpri ses
an Asp or el i 1 i 1 I o) T 3 tfiw7C or N
cMBP peptclj}?e Cgriépgﬁ%hga%%maél 'ﬁmg{%lg?}f%%é&ﬁﬂﬁgsi ddgsg @E%?ﬁss’t{lgg cMBP
pepti de afte viBPepdptides wiet best soowiponded indt iorosphere vad (Kept iff f Meezqo gi ve

t he i magi agent. of. Formula | whereij I i J t iad. Asp or
Gu resid 6%3569%5%1}%5& btéﬁf’l?saé‘f avoid pH a%?‘fl\él’smﬁ%gg I%&%Q% Qgﬁ% tlgeepti de of
formisa Zisalifbdbddeés Wherein Z1 is MG and Z3 is a Z2 group or an
activated ester and all other Asp/du residues of the 15cMBP peptide are
protected, with a conmpound of formula Y2-(L)-[IM, to give the inaging

agent of FArmuLAolaoEEA] Bk drbpdred S deRBiveadh B8R (Bitd hdpectfBeloRRi ti on;

20 In a second aspect, the present invention provides a pharmaceutical composition
which comprises the imaging agent of the first aspect together with a biocompatible

carrier, in a form suitable for mammalian administration.

The “biocompatible carrier” is a fluid, especially a liquid, in which the imaging agent

25  can be suspended or dissolved, such that the composition is physiologically tolerable,
ie. can be administered to the mammalian body without toxicity or undue discomfort.

The biocompatible carrier is suwitably an injectable carrier liquid such as sterile,
pyrogen-free water for injection; an agueous solution such as saline (which may

- - advantageously be balanced so that the final product for injection is isotonic); 4n
30 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.



(iv) reaction of a cMBP peptide of formula Z1-[cMBITZ2 wherein Z1 = Z2 =
MLG and cMBP conprises a Lys wthin 4 amno acid residues of either the C
20 or N cl\/BPﬁgeptide termnus, with a conpound of formul a Ylgjg!%_%o-[ll\/],
to gi ve MHR200BBHENg agent of Fornula | wherein [IM i sPEHEBAY %t a Lys
resi due of the cMBP peptide; whereiniZl, cMBP, Z2, MIG L, n and IMare as
defined in the first aspect (above), and 25Z3 is a Z2 group or an
activated ester; Yl is a carboxylic acid, activated ester, isothiocyanate
or thiocyanate group; Ir2 is an am ne group. The terns

"act i vat eCheeBhai agenttand ehieSingyatibleanackiqrraeé eadhedhppliddonti swimbls vidieoeof are
as 30 described above. Y2 is pr ferabl¥ a]8 rimar. or.secondarfy ani ne
group, noYEsehy ahigha FPTSCHR i STRIFY SOMHAHKT g Elbpe maintenance of “sterile

2008/ 139205151 GHROBAORK0SB9, PLeHAIHEHy bl BlortRIsHABRDBRL hikogBOTDY | Ses

an Asp, Lys residue to facilitate conjugation as described for the
pr ef ersr edorc MBPR)p eptilstl germiftingh edditipn tand syyuledrawalt of solsdgnschalsyyngs €f err ed

t hat the cMBP tide conprises. sidue, d i i iv).
' The pr CBAPUE SrPEPR G g SRR b FENisCi R By RREIIE B, ddtAbED G D
(above). césreis beiBRIL od Ivifte Rhi clerseliegtgpidalyl of almmadtuny.e Bet doswans be
prepared from Z' -[cMBP] -Z2, where Z2 |, Cg—( 0(5 a.bi ogorl'gati bl. e %gt ion (B),
by converitghaformngfodfanuliipleapnruans ?"’é%&‘r YBPIRisneefin S B BHTPRHEMT sed

sui tabl e J.8ff Qi léﬂ%hx‘e?o'%vl{li%t REMhiReS Abfic GRREBKCISAL Yom¥iablsabhe the om GE

Heal thcare Limted, At ec, Dyom cCs, Mol ecul-ar Probes and others. Most
such uyesdditieonalvaivhatbgetbas thil®sors eansvithissnapems iidesieth{agg o ¢1882% ui t abl e

0Pt cal RS b o gl S Sy R hdpersgapse | 0o

are descr € supra),” as we anagan

[ Bi oconj . chestons B, pré&sireAbthdut P8rpittinglingrees ofadxterhalbitrdosph8uc §48s,60ch ( 2002) ]
and Zaheer [ Mol .| ma%;i ng, 1(4), 354-364 (2002)]. Methods of conjugating the
| i nker gra8@3YEM)OTRIFTHEPRNBP pepti de use anal ogous chenmistry to that of

t he dyes al one (see above), and 20 are known in the art. In a fourth

aspect, the present invention provides a kit for the preparatjon pf the
15  Preferred multiple dose containers comprise a single bulk vial (e.g. of 10 to 30 cm

volume) which contains multiple patient doses, whereby single patient doses can thus
be withdrawn into clinical grade syringes at various time intervals during the viable
lifetime of the preparation to suit the clinical situation. Pre-filled syringes are |
designed to contain a single human dose, or “unit dose” and are therefore p;'eferably a
20  disposable or other syringe suitable for clinical use. The pharmaceutical compositions
of the present invention preferably have a dosage suitable for a single patient Vand are

provided in a suitable syringe or container, as described above.

~ The pharmaceutical composition may optionally contain additional excipients such as

25 an antimicrobial preservative, pH-adjusting agent, filler, stabiliser or osmolality
adjusting agent. By the term “antimicrobial preservative” is meant an agent which
inhibits the growth of potentially harmful micro-organisms such as bacteria, yeasts or
moulds. The antimicrobial preservative may also exhibit some bactencidal properties,
depending on the dosage employed. The main role of the antimicrobial preservative(s)

30  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 p'arabens, ie. methyl, ethyl, propyl



pharmaceutical conposition of the second aspect, which conprises the

i magi ng agent 25 of the first aspect in sterile, solid formsuch that,
upon reconstitution with a sterile supply of the bioconpatible carrier of
t hef | sew@nWosBPHIt, di ssol ution occurs to give the de¥yeB088ep¥eceuti ca
conposition. In that instance,-thei mggi ng agent, plus other optional

exci pients as described above, 30 nmay be provided as a |yophilised powder
in a suitable vial or container. The agent is then desipned_ta be

reconst i tarttedylwiardben los reisbiress thepobcbamg it alppholicahienpl cresgh (osinyfe AR ceut i cal
conposi tion in [ . | ' J ady for mammal i an
admi ni st r* PF%ﬁ?ﬁ]%%EEF%S@?gg¥ggg§€%§?%gﬁﬂgﬁ%%gQ orR?%? t he i magi ng agent
is a lyophilised solid. The sterile, solid formis preferably supplied in
a pharmaceuti cal grade container, as described for the pharmaceutica
conposi t iR kaPeehdjudfitnadehe tiédns asompomtd ér mixture bheorfsrumis atefidrio may
optionally conprise a cryoprotectant chasen fr a saccharide,. preferably
5nmannist ol ensyralthasdlee P of ﬁﬁ% FOTEPOSPIRISHIRIR aa@a@g[g lipts, @P&E‘é‘ﬂ?‘eﬁyﬁi ntion
provides g, f{&tﬂag} Bf by oY QuaRhbGA adRakAgoR! SuishiERIBR i@ kagy whi ch
conprises use of “erther the 1 maging agent of the first to aspect or the
phar mac e uigesta inchaiepbaintacenticafly ateepwblednfifesss pichtas ticioh PhoWhateREdRIDf sites

of cMet over-e essi 0 r localisation.jn yi I o i cal

i magi ng" (% t’ﬁ%(g{‘)f{m tﬁ’@faﬁ%‘&‘)?‘ﬁ ‘?b?‘%pféaﬁm%{ %g%ﬂgﬁ?écgé‘? %Igt%erﬁ%géﬂtl agi ng or
di agnosi s;safdidins@asRatef Wdiew bigarinadi & enisardatiatopwhtn re doopositbh ow up of
15 di sease treatnent based on interaction Wth |ight ig the.(i| d. to

near - 10nf rigregnploveqd ip kit {Rxtre | the §Hh 2B EATTH ARY ?Bﬁ‘gfl?,]&[ ¥ PEYT % Futt her

| ncl udes s@")elratgq;iﬁocg%o L4 0id 86l e fUAbT BRI BanhdjiiUke PECasOparBba devi ce
and involving use of devices such as various scopes, catheters and optical

i magi ng anuitipstaprtrocedgre. conput er --assi st ed hardware for tonographic
presentations. The nodalities and nmeasurenent techni ques include, but 20
are not limted to: |um nescence inmaging; endoscopy; fluorescence

endoscopygy fRULEPHIRPNRIBELE a PRERCHCARIEAIY biRPEBIHUIGAL addiRghithmay e

resol ved transmttance inmagi ng;, confocal inmaging; nonlinear mgcroscopy;

~ phot oscoustilitatd matgrial haedmgsdwon PMPCH%@W%SYOPEB’@E‘!%S Syfigble rfé{erect ance
spectroscopy; interfer Ly, e 3N o tical

t onogr ap Hﬁa}éﬁed lqofwcessa@g%%%y rarseg‘i%a%?%ld& g{lﬁf‘*eﬁ tsmgd fcv)\%E ng (r:ggfdbg%s%g;r?o%f%g %5

(cont i NUkoheR\sEch sl siErosls ndlesa mekrhiteloprérebylostorai n syst ens), and

measurenent of |ight scattering, absorption, polarization, |um nescence,

fluorescence lifetinme, quantumyield, and quenching. Further details of

t hese techni ques are provid e TW. 0. VQ- Di j I T i cal
Phot oni cgﬁﬁéﬂﬁﬁ%ﬁﬁmc@gﬁﬁ%?@%%ﬁg{&%%%&%% (bgq}ﬁ%%ﬁ%i ]tnggl: %o s):

' ' HanghookarmifacRird (RAickah rbbmprcesdidaneto 38« (1RO AYired Mierde,| nddefsregenid nc. ;
o ess LOmrodiaRy Soiaaretsud e kIO FEGe o ally (8 dsfoiatde Radens

plus those parts of the apparatus which come into contact with the immaging 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,
25  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.

30
The pharmaceutical composition of the second aspect may optionally be prepared

from a kit, as described for the fourth aspect below.



of the fifth aspect is preferably the human body. Preferred enbodi nents of
the imaging agent are as described for the first aspect (above). In
particular, it is preferred that a fluorescent dye is enployed. 5 In the
nmet hod oWQMe813%e7h aspect, the inaging agent or phar nECEGB9(PO169%6

conposi tion has preferably been previgusly admi nistered to said mammalian
body. By "previously adm ni stered" is nmeant that the step involving the
clinician, wherein the imaging agent i's given to the patient eg. as an

i ntravenous injection, has already been carried out prior to inmaging. This

embodi e, | MGkHdEsect NBe Y9GeAl invBRtidHTBEIREs agthodf oft pepdratibri oStthe
enbodi ment for the nmanufacture of a diagnostic agent for the diagnostic

i magi ng iimagingmgoit ofitheefirgicaspecht whicl corppreserantrel st MGGV ihere cMet i s

Fl tor sacence HOMFAEPCE MG PR Ry LR RMBPLERRobi 2 REEH 1%, e
present inventi’om 4 S'Aenthnd sorep@ohdt af fanmaasﬁbﬁlésﬂM otObgvdltbt@m@mg and
subsequently a tissue surfa e of e su .nated with an
excitation | i ggentofismmpley “g’SFFt“i" %@d%c‘?ﬁa %e(dd%?“ e%: ?’on The 1ight
excites the r Etﬂ?}éa%orﬂ’et 5%}&@ f)é;Mtle o'F'fM@rhﬂ& gEQeMBPT- z%whaem zfaglz%9= agent,

which is genera the excitation I|i is detected using
f1 uorescence ddt emlﬂchBPrhemmmearamA@g qfléhtfeﬁi@eﬂ’fl@lﬂef‘&m‘v 1414 feé}dé‘ﬁs to

separate out tlie. LURE 20 CPROCAROPRANGIIALELN] O ol ALFHYJeichls 20 | mage

is fornmed fro tor escen y mninmal pr ocessing is
per f ofgred ( no dIMBEEBPrpepidecarmpritectal) withal cqnmoamébéfosmslla(‘)ﬁ ~@gu-[IMlet i me,

quantumyield etc.) and the i scence | pLens The
i magi ng agent P§"ﬁ’é§? yrreng ?ﬁeeb&@ﬁf“ﬁzattwﬁﬂm?ﬂ@{ﬁls SOWUEAISS %tasr?’ dp%%ﬁdum ng
hi gher fl uor estﬁ@geeﬁdi{c%@gictmﬂbaﬁldehe d| sease ar ea pr oduces positive
contrast in a fluorescence intensity | The i.S 25 prﬁ&fﬁ ably

obt ai ned usi ndii) rewtion HfarcMBP Pepiids, OfoGEH“]PIZat[CMggﬂ P‘ﬂ‘érq“hégl‘
possi bl e. The wavel, €59 s%&pfor%ﬁ&ﬁaﬁd%tataﬁa 815 oHEPRGHEIO QBT the/pe  Of

dye used. The appara generating the- excitation- light may be a
converst i onal’ eMBP atptale aré protec®d, withacompswhofdermuda | aser (e.g., ion

| aser, dye |a m conduct or. | aser haI en Ligh r L, Xenon
li ght soﬁr ce. 3%413 Ui’ﬁer}f’i%‘é{? ?Ilfr@gg’gnée n ull%/qb%h%rg}eﬁdf@dopo%t ain the

opti mal exci t glohffdatedueihe 78 pbsitidn;pr ef erred FRI met hod conprises the steps
as follows: 23 " (i) a tissue surface of interest iMZ]u;nth l'ian

body is il uni(atresrtignof 2Rk pertide; o formyad; -NBP Frlstencde Tromthe
| magi ng agent, “‘(;Hn 'I:MEPQ ﬁéésed%@'wﬁ%ﬁﬁl4t@ﬁzh9@mafresﬁdles b BlicAghdIOL et y
u

(I'M, is detec si ng a uorescence detector; 5(iii) the light detected
by ths fl uor esmeNrceMBBt;mpuder terinugt with al doypoinid of famuls Xefas-HMI ut t he

fluorescence Cong)%z 1m:ig1ng agent of Formula I wherein [IM] is conjugated at a Lys

residue of the cMBP peptxde
wherein Z!, cMBP, Zz, M L, n and IM are as defined in the first aspect

(above), and
25 72 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
30 described above. Y’ is preferably a primary or secondary amine group, most

preferably a primary amine group.

The compound Zi—[cMB]E’]-Z2 preferably has both Z! and 7?2 equal to M'. Preferred
cMBP peptides and Z'17? groups are as described in the first aspect. In particular, it is



(iv) an image of said tissue surface of interest is fornmed fromthe
fluorescent light of steps (ii) or (iii). In step (1), the excitation
light is preferably continuous wave (CW in nature. In step 10(iii), the
| i ght dew@cesiizpreferably filtered. An especially PHEEBIBHORAIS net hod
is fluorescence endoscopy. An alternagive imging nethod of the fifth
aspect uses FDPM (frequency-domai n photon mgration). This has advant ages

over conti nuous-wave met hods where 15 greate deg@? ofige?ection of
the 114 wirefhired that $ieecMBP i neptide SAPTSE A CRSVGTACR Ly Tecue to facilitate

Curr. Qpi %Cﬁlﬁ%rﬂo%l N4 sc&e@ﬁ%’tﬁé% éfgrqgiz):MBfFFéptﬁHé: Bf icefreAGLt il donai n

i magi ng, YRS advan?ageous i ﬁe I M has fluorescent properties_which can
be nodul atpdiatigpeedired than theheMBPgsptda epnprisst atlye residucoas descpbed Haged, and
the type of i(nstrunentation enployed. 20 The FDPM nethod is as foll ows:

(a) expo§Fﬁd”@ight;scattering bi ol ogi cal tissue of said mammal i an body
havi ng a heterogeneous conposition to light froma |light source with a
predeterm ned tine var_ig? intensi,ty to excite the ing ﬂgg agﬁnt t he

ti ssue 25l nrmﬂrgtmslc%ft%ér gMBRd-Ze xig idegaribsth 1 figniirst em ? iEereEPPY: a

mul tiply-scafit |43 - MSSL oR; f : [ | gnse to said
exposingi%e?%ﬂggggﬁ??%9%ﬁ%qgﬁi+goFﬁ%@%ﬁggé%%g?%g?%%????ggthroughout t he
tissue frZqciBPIa] mmnztgays ©H abl @ Svoogpatibla ration ¢B )y Ay uecsiventioral
processor, the values each 30 corresponding to a |level of the

f1 uor esc@EBo%har acteristic at a different position within the tissue, the
| evel,qof the fluorescence characteristic varying with heterogeneous

conposition of the tissue; and _(d). generating an. inmage of the tissue by
mappi ng @EéiChbtwﬁgfeﬁ%u@l@o%%r\‘Jlﬁ% SfltaPWeg?icgglﬁéatf WRHEEHEE with the

val ues Ofcoﬁﬁfe?ci%avaéﬁﬂle% R AESRRERCERGRAT AL Skt SH{émnRE, MbRBulAC)
esponas

preferably corr to uptake of the imging agent” and preferably
further CootpsiandsthespMonigsuah dyesoee avdilabigasiNHS estergor r esponding to
adsorption and scattering coefficients of the tissue before adm nistration
of the imaging agent. The fluorescence characteristic of step (¢)

15 Methods of conjugating suitable optical reporters (IM), in particular dyes, t0 amino

acids and peptides are described by Licha (vide supra), as well as Flanagan et al
[Bioconj.Chem., 8, 751-756 (1997)]; Lin et al, [ibid, 13, 605-610 (2002)] and Zabeer
[Mol.Imaging, 1(4), 354-364 (2002)]. Methods of conjugating the linker group (L) to
the cMBP peptide use analogous chemistry to that of the dyes alone (see above), and

20 are known in the art.

In a fourth aspect, the present invention provides a kit for the preparation of the
pharmaceutical composition of the second aspect, which comprises the imaging agent
25  of the first aspect in sterile, solid form such that, upon reconstitution with a sterile
supply of the biocompatible carrier of the second aspect, dissolution occurs to give the

desired pharmaceutical composition.

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

mammalian administration.



5 preferably corresponds to at | east one of fluorescence lifetine,
fluorescence quantum efficiency, flkuorescence yield and i magi ng agent

upt ake. The fluorescence characteristic is preferably independent of the

i nt ensi t Wap1008/k89209n ssi on and i ndependent of imagi ng aRfESHMEBWAFEMGROr at i on.
The quantifying of step (c) preferably conprises: (i) establishing an
estimate of the 10 values, (ii) determning a calculated em ssion as a
function of the estimate, (iii) conparing the calcul ated enission to the
em ssi on Aprefare deilectoliddomp ofibie dmaging agent 5 2 Grophifised sohdoVhassteigea
rmdlflede i.mate of.t [ of the
error. TH&" é&%ﬁs fﬁrﬁgﬁS@Pé?&ﬁé%@g%lp%ggﬁegpgx%ée?%hﬁPnga‘@%efgw\i}%?ufgﬂ; froma
mat hemat ltﬁ@bhirﬁia@édtz@ﬂsdan@omdﬁl(&bomg) Wikeii thé: it lis glophlks@t ther formulitédmavi our  of
the 15 tissue. The nethod of the first lg)tlo refera furt%th E) orrprlses
moni t or i Y opEeRAlY| FRMPFSSpR TTYORSPetAY £ Qs?g‘t‘,l “Pu is9s E%d grely

vari atd o nce characteristic. The optical i nagi ng of the
fi fthsasgg%mtlﬁghgdrﬁe)%éej‘%l i;l\;l@’used to help facilitate the 20 managenent of
colorectal cancer (CRC). By the term "nmanagenent of CRC' is neant use in
the: detection, staging, diagnosis, nDnitoring of disease progression or

the nonitoring of treatnent. Further tail U|tabl tlcal magi ng
net hods Ha@éifﬁbféﬁe%% BURSEPIAYYEBHOR RIOVIAST & &3¢ f”éﬁr"PF‘@ZF Bi ol .

6, 642- 65Q,{ 2R tianZod ?%ﬁcﬁ'cﬁhﬁn@eﬁ%@tof difher ﬂfeeiﬁﬁ@ingl APeaNbS 0l KOV des a
nmet hod of detection, agi ng, diagnosis, nonitoring of disease progression

or i niot hespeshior bl p@‘rmhceturtledt CmmeSl@fm @ity second 2sneet i oblapcnagss ¢he
P:aml gggggé)d?/%ﬁpo%gr_gygp L, %%§ cgﬁsa'tl&txzﬂ Mg, optical imaging nethod of the

OV He synthesis of a related peptide as a
negative control, in-which the pepti de sequence of Corrpound lis .
scranbl e ﬂ‘Qi{ B §ARtion, @
_preferre$%yg%% t gmﬁnve %@wﬁgﬁbgrovf es ea%yyn{ hesi gnof an

active estgingodr dydibkis oE)dmxﬂeefoﬂiownm/ofcthsaasméewbxpmga@n fon fadfowcyraef ne dyes
of the 5 jnvention to pepti VBP .pe ntro ndsSto
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t he bi nd| ng is selective, even when an_opti.cal gp rt{er q?laﬁ%i)fgg noi ety (a

cyani ne d@@l)ﬂlw@loatwlﬁmwse @@é’ﬂ}ﬂeélc? apd yioldas Hst Ceh an 8% est | ng
of Cormo%ng;?es Scatiifferd ahdl o ca"ll% Hhe @ﬁgﬁh f g%ﬁ%ﬁter—Md Rirdvie ijprour -
Wt oun
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optical coherence tomography; transmittance imaging; time resolved transmittance

imaging; confocal imaging; nonlinear microscopy; photoacoustic imaging; acousto-
optical imaging; spectroscopy; reflectance spectroscopy; interferomeiry; coherence
interferometry; diffuse optical tomography and fluorescence mediated diffuse optical

25 toxhogréphy (continucus wave, time domain and frequency domain systems), and
measurement of light scattering, absorption, polarization, luminescence, flucrescence
lifetime, quantum yield, and quenching. Further details of these techniques are.
provided by: (Tuan Vo-Dinh (editor): “Biomedical Photonics Handbook™ (2003),
CRC Press LCC; Mycek & Pogue (editors): “Handbook of Biomedical Fluorescence™

30 (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 600-1600 nm. The

optical imaging method is preferably fluorescence endoscopy. The mammalian body
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that a fluorescent dye is employed.

5 In the method of the fifth aspect, the imaging agent or pharmaceutical composition
has preferably been previously administered to said mammalian body. By “previbusly
administered” is meant that the step involvihg the clinician, wherein the imaging
agent is given to the patient eg. as an intravepous injection, has already been carried
out prior to imaging. This embodiment includes the use of the imaging agent of the

10 first embodiment for the manufacture of a diagnostic agent for the diagnostic imaging

in vivo of disease states of the mammalian body where cMet is implicated.

A preferred optical imaging method of the fifth aspect is Fluorescence Reﬂectahce
Imaging (FRI). In FRI, the imaging agent of the present invention is administered to a
15  subject to be diagnosed, and subsequently a tissue surface of the subject 1s illuminated
with an excitation light - usually continuous wave (CW) excitation. The light excites
the reporter molecule (M). Fluorescence from the imaging agent, which is generated
by the excitation light, is detected using a fluorescence detector. The returning light is
preferably filtered to separate out the fluorescence component (solely or partially). An
20  image is formed from the fluorescent light. Usually minimal processing is performed
(no processor to compute optical parameters such as lifetime, quantum yield etc.) and
the image maps the fluorescence intensity. The imaging agent is 'designed to
concentrate in the disease area, producing higher fluorescence intensity. Thus the
discase area produces positive contrast in a ﬂuorescencé intensity image. The image is
25  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 conventiond! excitation light
30  source such as: alaser (e.g., on laser, dye lascr 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:



26 No. Structure of Conpounds. 1 Ac- AGSCYCSGPPRFECWCYETEGTGGGK- N112 2
Ac- TCECTCPYWEFRPCECGSYSGAGEEK- NH2 (negative control) 3
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Ac- AGSCYRSEORIIPMACYETEGTGEEK( E- Cy5) -1\ 1112 2 "' 2 ' NH PCT/GB2008/001696
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(1) a tissue surface of interest within the mammalian body is illuminated with
an excitation light; '
(i) fluorescence from the imaging agent, which is generated by excitation of
the imaging moiety (IM), is detected using a ﬂuorescehce detector;

5 (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 (jii).

In step (i), the excitation light is preferably continuous wave (CW) in nature. In step
10 (iii), the light detected is preferably filtered. An especially preferred FRI method is

fluorescence endoscopy.

An alternative imaging method of the fifth aspect uses FDPM (frequency-domain
photon migration). This has advantages over continuous-wave (CW) methods where
15  greater depth of detection of the IMrwithin tissue is important [Sevick-Muraca et al,
Curr.Opin.Chem.Biol., 6, 642-650 (2002)]. For such frequency/time domain imaging,
it is advantageous if the IM has fluorescent properties which can be modulated
depending on the tissue depth of the lesion to be imaged, and the type of
instrumentation employed.
20 |
The FDPM method is as follows:
(a) exposing light-scattering biological tissue of said mammalian body having
a heterogeneous composition to light from a light. source with a pre-
determined time varyiﬁg intensity to excite the imaging agent, the tissue
25 multiply-scattering the excitation light;
(b) detecting a multiply-scattered light emission from the tissue in response to
said exposing;
(¢) quantifying a fluorescence characteristic throughout the tissue from the
emission by establishing a number of values with a processor, the values each
30 corresponding to a level of the fluorescence characteristic at a different
position within the tissue, the level of the fluorescence charaéferistic varying
with heterogeneous composition of the tissue; and
(d) generating an image of the tissue by mapping the heterogeneoﬁs

composition of the tissue in accordance with the values of step (c).
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The fluorescence characteristic of step (c) preferably corresponds to uptake of the
imaging agent and preferably further comprises mapping a number of quantities
corresponding to adsorption and scattering coefficients of the tissue before

- administration of the imaging agent. The fluorescence characteristic of step (c)
5  preferably corresponds to at least one of fluorescence lifetime, fluorescence quantum
efficiency, fluorescence yield and imaging agent uptake. The fluorescence
characteristic is preferably independent of the intensity of the emission and

independent of imaging agent conceniration.

The quantifying of step (c) preferably comprises: (i) establishing an estimate of the
10  values, (ii) determining a calculated emission as a function of the estimate, (i)
comparing the calculated emission to the emission of said detecting to determine an
_error, (iv) providing a modified estimate of the fluorescence characteristic as a
function of the error. The- quantifying preferably comprises determining the values
from a maﬂlemétical relationship modelling multiple ]ight;scaltering behavioﬁr of the
15 tissue. The method of the first option preferably further comprises monitoring. 2
metabolic property of the tissue in vivo by detecting variation of said fluorescence

characteristic.

The optical imaging of the fifth aspect is preferably used to help facilitate the
20 management of colorectal cancer (CRC). By the term “management of CRC” is meant
use in the: detection, staging, diagnosis, monitoring of discasc progression or the
monitoring of treatment. Further details of suitable optical imaging methods have
been reviewed by Sevick-Muraca et al [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.

30

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



HO SSHO 6. -0 5, HO 'O

Ac- AGSCYCSGPPRFECWCYETEGTGGGEK( E- Cy5%*) - NH2 6

Ac- AGSCYCSGPPRFECWCYETEGTGGEK( c- Alexab647) - NF12 :

Ac- TGECTGRMBSHRPEAECGSYSGAGGEK( E- Cy5**) - NI 12 (negati ve ROMGB0§/00169pabl e 2:
structures of conmpounds of the invention. Exanple 1: Synthesis of Conpound
1. 5Step (a): synthesis ofprotected precursor |linear peptide. The
precursor linear peptide has the structure: '

?? -Telr ?-G GJ)_:‘;)}E?E&G 1By syéi&ass_ir?fsa(gv&taﬁf)g mtideagl a pegptipe Gontral- iphich theqgatidse ) - TrpCy
i A o G et B R | o HP D) AT hovidss e SRReRSRE Liind 2 Mope.
(P}hﬁi CQEI lé l(J )qyglﬁ)zs@ S4 ﬁx‘é[&r% rd}?% g@g)e i%a(u’ﬁ_flx_ﬁ)ﬁym@[e&gmvides the synthesis of an

- I rmepro)-G.u u) - - t Bu) - - -
was asserdstied cg ah Cappl i%@ﬂ%é;}%‘?éﬁ%’* trﬁ'(SS’ﬂgﬁgﬂf‘{“d& é@ﬁﬁ%#gg? i i Egl )Iérrrrg::
chem str yimsrén?iro{a !t@g%ﬁg&[ag@%é; ggélgise a?ﬁ%nm'?_.{g%%%bﬂﬁﬂ@k td @ Hefk copageacess of 1

nol 15 pre-activ usi ng was applied in the coupling

steps. Qit-thisrway\E:-20p8 ¢ 390038CT/meakab8f dote@gation of the affinity of the
peptides to cMet in vitro. The results show that the binding is selective, even whern 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 mode] of cancer. Superior
10 tumour : background ratios were seen with Compound 5, whereas Compound 7

(negati\}e control) did not discriminate between tumour and background.

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

15 Acm: Acetamidomethyl
ACN (or MeCN): Acetonitrile
Boc: tert—Butyloxycthonyl
DCM: Dichloromethane
DMEF: Dimethylformamide

20 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
25 hexaﬂuorophosphate

NHS: N-hydroxy-succiniride

NMM: - N-Methylmorpholine

NMP: 1-Methyl-2-pyrrolidinone

Pbf: 2,2.4,6,7-Pentamethyldihydrobenzofuran- 5-sulfonyl
30 PBS: Phosphate-buffered saline

tBu: t-butyl

TEA: Trifluoreacetic acid

TIS: Triisopropylsilane

Trt: © Trityl



28 pseudoprol i ne (Novabi ochem 05-20-1122) was incorporated in the

sequence.

The resin was transferred to a nitrogen bubbl er apparatus and

treated with a solution of acetic anhydride (1 mmol) and NWM (1 mmol)

di ssol veWQ HW0GRES nl) for 60 mn.

The anhydri de sol uP¢HRBHHEH1EHDved by

filtration and the resin washed with2pPCM 5 and dri ed under a stream of

ni trogen.

The si nul t aneous renoval
cl eavage of the pej

of the side-chain protecting
tide fromihe resi-n-was—ecar+i-ed—out

groups and

in—TEA{10 inlL)

containing 2. 5N,

TS, 2.5 %4- tStirmnMCcmphnﬁuﬁ % wat er for

2

hour s "and

30 mn The resin
di et hyl ether dddg
di et hyl et her jand

1o TRAPREN OO PREE U CIBTECNOOCRAE, |

air-dried affording 264 ng of crude peptide.

acuo and
nashed with

Purification by pi
15 H20/0.1 % TFA
Phenonenex Luma 5f
retention ti 3

eparat pYSVRER Bk Se:8 40 m
é‘%gﬁo 1 % TEA, ??%er@%te KqVImE_,/m' n

) C18 (2) 250 x 21negptiygFo ction: WV 214 ri
D mn) of the crude peptide afforded 100 ny of

n where A
col um:
m product

pure

Compound 1 |imear
HPLC (gradient: 1
ACN 0.1 % TEA| 3f | {
50 x 2 mm defecti
Furt her produc¢t ci
spectronetry {ML1:
(b): Formatiom of
Ac- Al a- d y- Self - Cy§
Cys(Acm - Tr p- Cys-]
precursor from st
m.) and the sol uti
was stirred for 5
and nost of the s
m.) was injectied i
purification.

precursor. The pure product was analysed by a
)-40 % B over 10 nmin ere A = H20/0. % % TEA a
w AStRGSEY @ﬁﬁBﬁFﬁCWQYWGMWIENH Juna
on: WV 214 inn, product retention tipe: 6.54
naracterisation was carried out u5|nzlilectros
P2+ cal cul ated: 1464.6, ME22+ found: 1465.1).
Monocyclic Cvs4-16 disul fide bridge. MNdys4-16
5- Tyr- Cys(Acn) - Ser - d y- Pro- Pro- Ar g- Phe=

ep (a) (100 ng) was

on adjusted to pH 6
days. The sol ution
bl vent renoved by
n portions ontqﬂa

Ac-AGS CYCSGPPRFECWCYETEGTGGGK(E—CyS)-—NH;

AGTGECTCPWNEFRPCECGSYSGAGGG\/l

H
[e]
( N
N o ™ ™= _
& ",
.5
(8]

(negative control}

nal yti cal
nd B =
Bg C18 (2)
m n).

Dray nmass
5 Step

he | i near
(200 30

i bn m xture

1si ng TFA
5i due (40
pr oduct




29 min where A = H20/0.1 % 11, A and B = ACNO0.1 % TFA, flow rate:
col um: Phenonenex Luna.-5g C18 (2) 250 x 21.20 nm detection:

retention tinme: 44 mn) of the residue afforded 72 ny
8/339%nocycl i ¢ precursor. 5 The pure produR¢T/CRIZONHG yre of

mum n,

214 nm product

pure Conpéud

isoners Pl to P3) was anal ysed by anayti cal
10 min where A = H20/0.1 % TFA and B = ACN 0.1 % TFA,

col umm.
r

mum n,
run, product

P

HPLC (gradient: 10-
flow rate-

oWalasalaValVi

10
uwv
of

40% B over
0 3

etention tine: 5.37 mn (P1);
Further produgts characterisation was carried out us

tdetectton:
5.61 mn (P2);
el ectros

10spectronet ry ( Ml B2AGSI GBS GFERFEGYEC BE TvI5G JH1464. 1

1464. 4 (P2);

1464.

3 (P3)). Step (c): Formation of Sécond® Cvs6- 1
bri dge (Conmpoynd 1). The nonocyclic precursor fronfaéfp (b) (7

di ssolved in

resi due (18 ni
usi ng prepar at
for 10 mn,
ACN/ 0.1 % TFA,

of the residug
anal ysed by an
H20/ 0.1 % TFA

‘Phenonenex Luna 3¢ C18 (2) 50 x 2
retention ting:

out using el eq
- found:
of Conpound 2.
Ac-Thr-d y-d

15
HC1L (7.2 nmL) dnd @.05 Min AcOH (
m Xture stirrgd for 45 m n.
col ourl ess m Nture.

1392. 5)|.

%

) di
ive

then 20-30 % B over 40 m
flow rate: }
250 x 21.20 mm d4

af f
al yt
and

6.
trog

_(\th

of nitr
L) were added inm hat ord
e acid (1 tri s adde
Most of the solvents were evaporated in vac
luted with water/ Q.1 TFA (4 nL) and the produ
HPLC. 20 Purificatipn by preparfati ve HPLC (gr
phereASEVER20/ 0. 1 % TFA

10 inL/ ¢ol u @ nex Luna 5
ptection: UV 214 temfion tinme: 4
orded 52 ng ofi%yure Lonpound I. QB%Jhe pure p
ical HPLC (gradf €éht:\10-40 % B over 10 nin wh
B=ACNO.1 % TFACddow rate: 0.3 nL/nin, col
“dgfection: W 214 rim pr
54 mn). Further product characterisation was
spray mass spectronetry (MH22+ cal cul at ed: 139:

O 200JCPE86BPRIEBINCPEILEIHG R Ry

:-Thr-(\J/Q(Arn*)- Pro-Tyr-Tr P--G u- Phe-

AcOH water 15 (72 ng) under a bl ank

1 Nlaéégf

m: PR

s- Gly- Ser - Tyr -
control, where

bt hé

ger ]

QA y-A0SC A SGERRFECWC YETEET GGGIGRlekatd 72N
e pepti de sequence of Conmpound 1 has 5 been sc

7

Ac-TGECTCPYWEFRPCECGSYSGAGGGK(e-Cy5**)-NH,
(negative control).

Table 2: structures of compounds of the invention.

Examp.le 1: Svynthesis of Compound 1.

Step (a): synthesis of protectéd precursor linear peptide.

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;

T

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

uw 214

6.05(min (P3)).

ray mass
P1);
di sul fide
ng) was
gen. 1 M
r and the
giving a
o and the
t purified
dient: 0 B
nd B =
C18 (2)
-53 mn)
oduct was
re A=
m:
bduct
carried
.5, MH22+
bynt hesi s

Acm - d uCy

h negative

anbl ed.

.. The peptidyl resin H-Ala-Gly-Ser(tBu)-Cys(Trt)-Tyr(tBu)-Cys(Acm)-Ser(tBu)-Gly-

chemistry starting with 0.1 mmo! Rink Amide Novagel resin. An excess of 1 mmol

15

pre-activated amino acids (using HBTU) was applied in the coupling steps. Glu-Thr



Step (a): synthesis of protected precursor |linear peptide. The peptidyl
resin HThr(tBu)-Ay-GQu(OQBu)-Cys(Trt)-Thr(tBu)-Cys(Acn) -Pro-

Tyr (tBu)-Ti p(Boc)-d u(Q Bu) - Phe- Arg( Pbf) - Pro- Cys(Acm) -3 u(Q Bu) - Cys(Trt) -
10 G y- Sew(bddzedogr (t Bu) - Ser (trmepro)-d y- Al a- d y- A y-FATYGB288/Bd6I5- Pol yner
was assenbl ed on an Applied Bi osysteg§ 433A peptide synthesizer using Fnoc
chem stry starting with 0.1 nmol Am de Novagel resin. An excess of 1
mmol pre-activated am no acids (using HBTU) was applied in the coupling
steps. TykeudeprofiaeMopaibitee (N30dBZk W@mm@rg@'at@@lm)thmsquen%rﬂm ated in
t he sequence. The resip was.15 transferred t | b r
appar at usSesih {2 Heaster e‘gﬁtc’cﬁ”é %%PLWP%S 3Py frﬂgd Ea}n ydri de %b?&koql ?5 and NWM

(1 rnnol ), gt% SHALARE (1MmAelYlab® NKD/ (1 0im60 dﬁﬁs@lved'heDaNthnLﬂﬁrsblnum on was
renoved by

iltfation and the resin washed w DCM and, d ra
st r eam ofThei anhpdids. S@Glonh‘ﬁa%f@ﬁﬂvﬁ‘éﬁécfﬂg"‘i“é’fﬂﬁm‘e&?mfl H’éasg? E{‘tg Hi&ﬂ[e
prote t| n d?rgé"ﬁ%e%% Arggqulg[g%&{s the peptide fromthe resin was carried

out i contai ni ng %TIS 2.5 %4- thiocresol and 2.5 %
wat er for 2 hours and 10 nin. The resin was removed by filtration, TFA
renmoved in vacuo and dieth her dded to_.the residue d

preci pi t e sHaul %@%EF“WVP%OE -Cheph BFOUEGIRE P URE 1 lddaeaapfqg E?lri]ﬂg;&ezm

of crude, E!@cﬁpﬂrdrﬂ%le [@kiﬁ'v{fds%&frieﬂﬂuﬁh THEeaal) sentdiih g2 (5gn 348, éni % £0- 30 % B
over 40 where A = 1120/0.1 % TFA and B =, ACN' 0. 1 % TFA, rate

nL/ m n dlbenasnl e s nienwater fora2 Sourscaml 39)misolhe wainyas EF@E‘E’S w 214
rim [erent eyl @fhet Bfacarty 9 REREL. Ci@le%xfrﬁgdded pure
DX- 16 2 &gé%qqnvtg%‘goﬂﬁ&ao%d ﬁ%aggéaé% epé(curgor di ssolved in 200 nL of

ACN wat efpreclitatpuae msbmllmﬁh\mshjdrmhqrwd 4irdraerh piferding) 264png of (ﬁr'e&ﬁ ent:
10-40 % B over 5 min where A = H20/0.1 TFA and B = ACN 0.1 % TFA, flow
rate: 0. @Y n, colum: Phenonenex Luna 3R C18 (2) 20 x 2 nm detection:
W 214 m, product retention tine: 3.52 mn) Further product

characterisation was carried out using_el rospr spectronetr:
(MH22+  Frification by preparative HPLC (gradlcntgm 38 g/t Bover f(}/ min whers A = y

15  H,0/0.1 % TFA and B = ACN/0.1 % TFA, flow rate: 10 ml./min, column:
Phenomenex Luna 5p C18 (2) 250 x 21.20 mm, detection: UV 214 nm, product
retention time: 30 min) of the crude peptide afforded 100 mg of pure Compound 1
linear précursor. The pure product was analysed by analytical HPLC (gradient: 10-40
o, B over 10 min where A = H,0/0.1 % TFA and B = ACN/0.1 % TFA, flow rate: 0.3

20 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 spectrometry (MH,?* calculated: 1464.6, MH;*" found:
1465.1). '

25 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
36 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.

35 Purification by preparative HPLC (gradient: 0 % B for 10 min, then 0-40 % B over 40



cal cul ated: 1464.6, MHA22+ found: 1464.9). Step (b): Formation of
Monocvclic Cys4-16 disulfide bridge. Cys4-16;

Ac- Thr-d y-d u- Cys- Thr-Cys(Acm - Pro- Tyr - Tr p- @ u- Phe- Ar g- Pr o-

Cys( Acm) W 2008033820F y- Ser- Tyr-Ser-A y-Ala-d y-d y-d y- LISF@’W"%WES@G( 10 L)
was added to the negative control |imggar precursor solution fromstep (a)
(200 nm., see 4.3.1) and the solution adjusted to pH 7 using anmoni a. The

reaction m xture was heated at 40 C th 0.C for 60 mn.
The. sof LMD HREA TOTEpSedE A Brodh AN T R P EHIDEG by

evapor at' n 481838 xSHEGhE detb@ioll BN @tdny,e | - TLC
purificat ?%nrrln EUI’I I cggpglr]gﬁf/bprgzgar atxl ve HPLC ?grtadl ent. 0 Bfor 5 mn,

then 20- PoodcBretmtion 6oierdhmerf theaesidupeifadad 53 meaf pirg Gompopmhl 0. 1 % TFA,
flowrate: 50 nlL/mn, 15 colum: Phenonmenex Luna 5p C18 (2) 250 x 50 mm
det ect i ofROMORFIERTHHIOFr oduct retention time: 29.6 min) of the residue

ZHW‘” ded mpg ?@re’lﬁgdﬁdt 23 agﬁiihfr@ bf imma;syuftb P3pwesatabeed bylar;ﬂéﬁlcm_HBLg

wat er . he pure product was anal ys tl adi ent :
10- 40% B (eradients 10 Yelfcver A0 TR pHrs A = S?fﬁ% o ﬁké MSMO&Q FA, flow
rate: F'Au\kj g?llﬁte 68! i P&ﬁﬂﬁm@ﬁoﬁ&i& L%%aip@;% (290 2@ mm,2 mm 20

det ectl on nm pro Uct retention tine: 3. mn). Fur t her pr oduct
char act erdegetiomn Va4 nrarpnoécbtmﬂentlmmge él ﬁcltlmdpébﬁ@ mwadB2)s pOS tiBmet r y

Second OJRE) T FARIPAE RSP HGR PR BiHee sl G Blhrgfhass 3] TR 07 O

Ac- Thip- Ggec@oﬁre sMEDF*- &ﬂiﬁﬂd?édHIGfIGMH{GfumﬂhMngﬂ?D 046 S@R; Oys- A y- Ser -
Tyr - Ser - Al a- Gly-d y-3 y-Lys-NH2. The negative control nonocyclic
precursor14§631(ﬂt’-’r)bn fromstep (b) (100 mi) was diluted with AcOH (100 ni).

1 MHO (5 nm) and 0.05 M 12 in AcOH (7 nL) were 30 added in that order

under a bl anket of argon and t he m t t d for inin. 1 Mascorbic
acid (1 rtop opmakion ofjSgeend Gvsdalddl &4@?@”@8‘0 of the sol vents

vwere eva i@&ug %gmt XiE) % AkisHolvedin 78 SHAVDIAwt €1 / 0. 1 %
TFA (100%@ dg,@]h roguct pégéri)l q‘b?gjd ug)l ng preparative HPLC. Purification

by priépan@2 mid ubiiir@ E(lgﬂ@mfemrﬂge@ bVBHCH (7.2 nLhind PR M o0 2l -3y er

mL) were added in that order and the mixture stirred for 45 mm. 1 M ascorbic acid (1

mL) was added giving a colourless mixture. Most of the solvents were evaporated in
vacuo and the residue (18 mL) diluted with water/0.1 % TFA (4 mL) and the product
purified using preparative HPLC. '
20 '
Purification by preparative HPLC (gradient: 0 % B for 10 min, then 20-30 % B over
40 min where A = H,0/0.1 % TFA and B = ACN/0.1 % TFA, flow rate: 10 mL/min,
column: Phenomenex Luna Su C18 (2) 250 x 21.20 mum, detection: UV 214 nm,
product retention time: 43-53 min) of the residue afforded 52 mg of pure Compound 1.
25  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 spectrometry (MH,** calculated: 1391.5, MH,"" found: 1392.5).



WD 2008/ 139207PCT/ G132008/ 001696 32 60 mi n where A = H20/0.1 % 1}A and B =
ACN 0.1 % TFA, flowrate: 50 nL/mn, colum: Phenonenex Luna 5g Cl8 (2)
250 x 50 mm detection: W 214 nm product retention tinme: 32.8 nmin) of
the resi ME208%182ded 30 ng of pure Conpound 2. The purBCHEBHI PGS

anal ysed by anal ytical HPLC (gradientsp 10-40 % B over 10 mn 5 where A =
H20/0.1 % TFA and B = ACNN0.1 % TFA, flowrate: 0.3 nL/mn, colum:
Phenonenex Luna 3g C18 (2) 50 x 2 nun, detection: W 214 nm product

ret ent i orExanifle 26 SyAtlitsieof Counidmad 2or oduct characterisation was carri ed
out using,e r I grqi;-,; i 5, MHA221-
found: 139 ITESE %PUEQ% '?F]s&g@%ﬁﬁtpﬁem .qu( Mﬁ??ﬁe ‘P% @ng/@mé%ﬁ&

2- { (1E, 3K BEylyspr- T(yﬁseaﬁho%@hx Gly-L YS*

3, 3-di metdyl o'i‘mélQ' {50r degdrith BuHfoD Whirt mﬁisobep&dy sbflened peabapdind thenyl | - 3- me
thyl 1, 3- bls(4 su | gbutyl -3H i ndol i um 5-sul fonate (Cy5"). OH 0=S=0

15Q/5’5* (b5 sea y1- 6- oxohept ane- 1- sul foni ¢ aci d. Et hyl

2-met hyl acetoacetate (50g) in DV (25ml) was added to a suspension of

sodi um hySleg @ syiBefgoDirof0fdNaddursor linaaepaitidoi | ) i n DVF (100mi), dropwi se

M xture Vi aepuidy e vl BabR o OrhaAl o RS shAd, o
stirring BLRTHER %%mm@%ewy 91% dyséA&ﬂ}@mﬁ@tﬁﬁmﬁ(m‘ég) in DVF

(25m) wa over m nut es. final mxture was

heat e atGlyeRer@dw)-T8HBY)- §er( [ °9m)@Mth@yﬁw@é@m§B%FaW%vwor ation

and the resi g artiti xs) i ueous
d &€ ch q

25 | ayer AR lc{e(ﬂ(F A l%aeﬁﬁ%g& B\f@@ﬁegh di et}ﬁil et%}ueﬁandc reotﬁl;ya
evapor at eghriife wieDd rﬁuﬁt RﬁkcyAxfnﬁhrNovEgelsremmu’m mddisactfel mae! pliessby in
wat er (100ml) and sodi dr oxi (.17. 8 dde 5 WI th
sti rring.2mAR apHs (45g #‘%ﬂlg g]é ?’%ﬂpﬁ %ij\ﬁgw S}"ﬁ S (lglérg S eaction
m xture Veevadbiheke ®s5129- IOII&b‘lZwm’ 1h$wpcﬁrﬁhéditin0ﬂld)fsecﬁ&ﬁ&enl’hatreﬂn hyskr ochl ori ¢
acid (-40ml). The solution was rotary evaporated and drjied

15  transferred to a nitrogen bubbler apparatus and treated with a solution of acetic

anhydnde (1 mmol) and NMM (1 mmel) dissolved in DCM (5 mL) for 60 min. The

anhydride solution was removed by filtration and the resin washed with DCM and

dried under a stream of nitrogen.

20  The simultaneous removal of the side-chain protecting groups and cleavage of the
peptide from thé resin was carried out in TFA (10 mL) containing 2.5 % TIS, 2.5 % 4-
thiocresol and 2.5 % water for 2 hours and 10 min. The resin was removed by
filtration, ’fFA removed in vacuo and diethyl ether added to the residue. The formed
precipitate was washed with diethyl ether and air-dried affording 216 mg of crude

25  peptide. ' '

Purification by i)reparative 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 5p 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

30  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 = H>0/0.1 % TFA and B
= ACN/0.1 % TFA, flow rate: 0.6 mL/min, column: Phenomenex Luna 3n C18 (2) 20
x 2 mm, detection: UV 214 nm, product retention time: 3.52 min). Further product

. - - 2
characterisation was carried out using electrospray mass spectrometry (MH: ¥



33 under vacuum The yellow solid was washed with ethanol containing 2%
hydrochl oric acid (3x150nml). The ethanolic solution was filtered, rotary
evaporated and dried under vacuumto yield a yellow solid. Yield 70g.
5(3b)  2w&-Bosresvrvgl- 3- (4- sul f obutyl) - 3H—i ndol e- 5- sul f AITEGBRIPRI01696

di potassiumsalt. o oll K-0,, a8-0-K,sl I /700

4- Hydr azi nobenzenesul foni ¢ aci d (409f 5- net hyl- 6- oxohept ane- 1- sul foni ¢
acid (from 3a; 60g) and acetlc acid (500m) were m xed and heat ed under
reflux fealc6htes:; 14tHes, My E fundakdoi s er ed, rotary evaporated and dried
under vacuum The solid was 10 dissolved in nethanol (IL). To this was
added 2M net hanol i ¢ pot assi um hydroxi de (300nil). The m xture was stirred
for 3 hougig @pdedration HEMuRbdyle Ofsdstd dienlfide bddgred by 50% using rotary
evaporation. The resulting precipitate was filtered, washed w th net hanol
and driedygndet vac uamThM(HWGlﬁ@Iys-%C(ylﬁCA@)-PmW%ﬂ -Glndhe-AvEdse- Found,

362. 0729 A = ClA4| |
Gl Cy4 688 15,681, 07 AGGI0T33 NI 0- 8ppm) . 15 (3¢)
2a|3tD| rretS :@l?n)s g %Sgﬁlﬁ% gH—I n glcﬁgmg ?ﬁ] fo2nate di pot assi um
S 0 j
DMSO (10 mL) was added to the negative control linear precursor solution from step

- (a) (200 mL, see 4.3.1) and the solution adjusted to pH 7 using ammonia. The reaction

mixture was heated at 40 °C for 18 hours, then at 60 °C for 60 min. Thé solution was

10 adjusted to pH 2 using TFA and ACN removed by evaporation in vacuo. The residue
was subjected to preparative HPLC purification.

Purification by preparative HPLC (gradient: 0 % B for 5 min, then 20-30 % B over 60
min where A = H,0/0.1 % TFA and B = ACN/0.1 % TFA, flow rate: 50 mL/mih,
15  column: Phenomenex Luna 5p C18 (2) 250 x 50 mm, detection: UV 214 nm, product
retention time: 29.6 min) of the residue afforded pure negative control monocyclic
precursor in 100 mL of ACN/water. The pure product was analysed by analytical
HPLC (gradient: 10-40 % B over 5 min where A = H;0/0.1 % TFA and B = ACN/0.1
% TFA, flow rate: 0.6 mL/min, column: Phenomenex Luna 3p C18 (2) 20 x 2 mm,
20 detection: UV 214 nm, product retention time: 3.46 min). Further product
characterisation was carried out using electrospray mass spectrometry (MH,>"

calculated: 1463.6, MH,%* found: 1463.7).

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

25 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 HC1 (5 mL) and 0.05 M I in AcOH (7 mL) were
30 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



2,3-Dinmet hyl-3-(4-sul fobutyl)-3Hindol e-5-sulfonic acid (from 3b; 60g) was
heated with 1,4 butane sultone (180g) and tetranethyl ene sul fone (146nml) -
at 140C for 16 20 hours. The resulting red solid was washed with diethyl
et her, gwaeds/139200 a powder and dried under vacuum YiRIHGBBYS/0418¥) Cv5",
as TFA salt. 1-(5'-Carboxypentyl)-2,33, 3-trinethyl-indol enium

brom de-5-sulfonic acid, K+ salt 25 (2.7g), mal onal dehyde bi s(phenylim ne)
nonohydr ochl ori de (96Q acetic ydr 3 nd ace cid (18ml)
wer e heat@f“&%wﬁlgeéf mﬂ}i() Hdﬂﬁﬁ&f@r}g_’gbg@rﬁﬁ%g?‘ﬁﬁa%ﬁﬁ% D The
reaction r{?llﬁﬁfr”}%e}’l\@rﬁerfe‘ilqdlﬁg S%CC h @50 x 1SORQr adttttRn: UV 214 nm, product
2,3-Dinmethyl-1, 3-bi s(4-sul fobutyl Z3H i ndol i um 5-sul fonat e (from3c 8.19)
and pot asstmmrabeteaﬁé i @f theresidud déigrded tthmenebhauie Eompaiet 2wdbe stirred
for 18 hours at. 30 anbi ent. 48 1 U I I I n was
preci pi t €Y PIRAMRG VY AVA ysege n%)" )glr(%] %PL Fgﬂgndg%l# %/%ggu%gﬁﬂeolcdrjﬁ e dye was
purifised Joyerk Aququlo;mr YTEF Aghé Bhy ACI0.4 RT3, fldét ate: esenn%ﬂl%mumm +

0. 199FA gradi ent)._ Fractions_contai ni n the p eak were

col | ect eg" hepormerser g v Gpo A2V ariady ?/tSEtlﬂﬁ’m o%‘? %’é‘“{? 4 efeBtiof e

UVNi s (Wﬁfﬂé +@54‘-1@ﬁ>€uﬁﬁé§ﬁ3&uc%h£r%&@ah§%as cMT'i'éd&ﬁEn@mg Mlébtrbspray
C38HSON20144 requires m . Exanpl e 4: Synt hesi s of

24( 1E, 3E, 5485 -specfromeBy (VH,5-aslaslatqsly d 3 -5 MH: ' Foridp kAR D-

oxohenl} - 3, 3-di net hyl - 5-sul f 0- 1, 3-di hydro- 2H i ndol - 2-yl i dene) Pent a- 1, 3-

di enyl | - 3-nmet hyl - 1, 3- bi s(4-sul f obut yl)-3Hindol i um 5-sul fonate,

di i sopyropyl et hyl am ne salt (NHS Ester of Cv5**). OH

Example 3: Synthesis of the Cyanine Dve 2-{(1E,3E.5E)-5-[1-(5-carboxypentyl)-
3.3-dimethyl-5-sulfo-1.3-dibydro-2H-indol-2-vlidene]penta-1,3-dienyl}-3-methyl-
1,3-bis(d-sulfobutyl)-3H-indolium-5-sulfonate (Cy5**).

OH
0=5=0

15 Cy5**

(32)_5-Methyl-6-oxoheptane-1-sulfonic acid.
o :

nw=0

—0—Na

o=

Ethyl 2-methylacetoacetate (50g) in DMF (25ml) was added fo a suspension of
sodium hydride (12.0g of 60% NaH in mineral oil) in DMF (100ml), dropwise with
20  ice-bath cooling over 1 hour, (internal temperature 0-4°C). This muxture was allowed
td 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 diethy! ether. The aqueous
25 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



0=s=0 Cy5** (Exanple 3; 10ng) was dissolved in anhydrous DVb0O (3nl); to
this were added HSPyU (20ng) and N, Nr-chi sopropyl et hyl am ne (80111). The
resulting solution was m xed for 3 hours, whereupon TLC (RPC18 Water/ MeCN)
reveal edweneps/een715 reacti on. The dye was isol at ed byPEK/eB088BHEed60N i n
ethyl acetate/diethyl ether, filtered, washed with ethyl acetate and dried
under vacuum UVNis (Water) 650nm M5 %MALDI -TOF) M+ 983.5. MH =
CA2H53N3016S4 requires tn/z 984.16. 20 Exanple 5: Conjugation of Dyes,

iy n:[mh es 'Gﬁmﬁér AR IR Ul”l@yeﬁow)soﬁd whay %sﬁkﬁ,wﬁr dtanol cc;lntznmn g 2% hydrochloric

c a- ro Ar

Tr p- Oys- 'I‘%/ @‘lﬁ%ﬁ? %eﬁ%"ﬁ ‘9@%&/ effdv r(f_t %%t@%@%eﬁpuggﬁrd 3).
Conpound vhcfubd tongild aNMlIbedopll) Yiekld708y5 NHS ester (5.7 ng; GE Healthcare 25
PA15104) were dissolved in NP (1 nL) and the reaction mixture stirred for
7 hrs. The reactlon mxture was_t hen dllut d W|t ar (8 nm) and

t he produyéb) asnlix 1-3rd f-splfohuir) ’ i * ¥preparati ve
HPLC (gradi ent: 5- 50 % B overo40 mn vvhere A % 30 H20/0 1 % HCOOH and B =
ACN 0.1 % HCOOOH, flow rat€®4g/ ni/nin, SPRghomenex Luna 5u CI8 (2)
250 x 21.20 mm detection:
2008/ 139207PCT/ GB2008/ 001696 3 entilon tine: 315 mn) of the crude
pepti de afforded 8.1 ng of pure npeltnd~3. The pure product was anal ysed

L A 1) SRR B R D L
Luna 3g GbB86¢g)an8licstiQ aM(SQIénlémr@nnqu\,a@thaFﬂ% undeb Rk for Ghrs. T
solvent was filtered, rotary evaporated and dried under vacuum. The solid was
10 dissolved in methanol {1L). To this was added 2M methanolic potassium hydroxide
(300ml). The mixture was stirred for 3 hours and then the volume of solvent reduced
" by 50% using rotary evaporation. The resulting precipitate was filtered, washed with
methano! and dried under vacuum. Yield 60g. MS (LCMS) : MH' 362. Acc. Mass:

Found, 362.0729. MH" = C,4H2NO6S; requires m/z 362.0732 (-0.8ppm).

15

(3c) 2.3-Dimethvl-1,3-bis(4-sulfobutyl)-3H-indolium-5-sulfonate, dipotassium salt.
[0}

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

20 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
25 (2.7g), malonaldehyde bzs(phenyhmme) monohydrochloride (960mg), acefic

anhydnde (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

30 ambient temperature. The resulting blue solution was precipitated using ethyl acetate
' and dried under vacuum. The crude dye was purified by liquid chromatography



Sretention tinme: 8.15 mn). Further product characterisation was carried
out using electrospray nmass spectronetry (ME12 2+ cal cul ated: 1710. 6,
VMH22+ found: 1711.0). Conpound 4 was prepared in a sim/lar nmanner -

el ect r ospHB3P0H 9 spect ronet ry (MHR22+ cal cul at ed: 171RG/CRIOPWIKuNd:
1710.9). 10 O her dye-peptide conjugahes (Conpounds 5 to 7) were prepared
by anal ogous net hods. Al exa647was purchased from Ml ecul ar Probes
(A20106): Conmpound 5 (MH22' cal cul ated: 1825.7, M2+ found: 1825.9),
Conpound @PQYHM atecal0ciih TFed MA@ + 7.1 YH2Q sraflisotd Frac8o8s oyntainsg ompound 7
(MH22+ ngrfﬁét i?gr gaﬁz\%erz ’cow,%&f pbBiAdnd 82Rrddd uﬁi@%&ﬁl to %ﬁe\(hé ro

Fl uorescence po sat1on The prlnC|pIe ugrescence

pol ar i sattiténdyeelaod Ve Xis @Y@t@ﬁﬁf%@%@ig%e&&%é Mﬁ% Mﬁ%ﬁé@ﬂr omatic
|'i ght pasges -t OREYSHoAShehuEenhal gggal.ari zing filter and excites
fluorescent nolecules in the sanple. Only those nol ecules that oriented
properﬁ y in the vertically polarized plane adsorb |Iight, becone excited,
and subsequently emt light. The emitted light is neasured in both

hori zont gk gy e}at_erg‘unqegmp({@mg 31?15—'5125@11'{ (300Xl Folldii-1 Yifoxi {16 ratio
bet ween tTE TTILENST T €S _T0 c equation A = Tniensity with
hori zont 16 ?“a '" ~jngdl-2 alad-ensity with

g-sw-iﬂdoﬁﬁﬁi-s-eﬂkom arizer 30 The

V\F&e rformed in 384-well mcropl ates
0. 01%'ween- 20, pH 7.5) using
a Tecan Safl re fluorescence ng@Id sation plate reader (Tecan , US) at
ex646/ en678 nm The concentrati Qn of dye-| abell ed peptide was held
constant (20nM and the cpncent ations of the quygan or nouse c-Met/ Fc

chimera (R&D Systens) or.s3% phori n 8A 's.i SSystems) were varied from
0- 150 nM Bi ndi ng mxtur°es equl Li bj,t n°the microplate for 10 min

at 30C. The observed change in\ ani stropy f| to the equation 36 (KO +
chMet AdK9 +P)2-4.6tiet, P ‘ig o ;
1] o— ’

O

Cy5** (Example 3; 10mg) was dissolved in anhydrous DMSO (3ml); to this were
added HSPyU (20mg) and N,N’-diisopropylethylamine (80pl). The resulting solution
was mixed for 3 hours, whereupon TLC (RPC18. Water/MeCN) revealed complete
15  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) ME+ 983.5. MH" = C4;Hs3N301S4 requires m/z 984.16.

20 Example 5: Conj‘ugation of Dves, 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

25 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 =
30  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 am, product



rob, = + (nod r)n) 2,P where robs is the observed anistropy, rfree is the
ani stropy of the free peptide, rbound is the anistropy of the bound
peptide, KD is the dissociation constant, cMet is the total c-Met
concent reta 08/13a2d P is the total dye-labell ed pepti deP@HBWHYPAEI60N. The
equation assunes that the synthetic peptide and the receptor forma
reversi bl e conpl ex in solution with 1:1 stoichionmetry. Data fitting was
done via nonlinear gressmn usi_ng Graprlggﬁffd sm S ftware to obtain the

KD val ue r¢torfendinme 35i naim Pl th%hkﬂ%aﬁﬁsd% OL RS EETPEHRGY ndi ng
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Fenmal e BALB c/ A nude (Bonm) m ce Wg:re used in th t T e of the 20
ani mal s westresppayoness spsetiomety d¥HH" et ajfugated: d AHH-p+ E{ %&E’é Eﬁ&%ﬁude is an

i nbred i munoconpr ot ni sed nmouse strain with a high take rate for human
tunours as conpared to other nude mce strains. The mce were 4 weeks old

upon arri EE{%GY l Oha@RP!- Ofectr s dpedtgnetlyar t  of
t he stud Cé%lp o 4 V\%{gﬁ: noE ngrl:ljrg%fO?ﬁﬂl Vi d?JcaI Iglg/lg?/ent |SI g?ed :gges (D C

" Scanbur ZW%WWAI?}QﬁéWé[@ e ani-mals had ad |ibitum access
to "Rat and Mouse nr. 3 Breeding"” diet (Scanbur BK) and tap water

acidifie ddlt t r5Ggn f pH 3.0).
The col og) g%n@‘@'pegeﬁf c%&%ﬁgfg @gﬁlggﬁ(\%edﬁr @e%féhﬁg&egob%r?mgg%%fsnoms and
i s repor methads. Aleprddwag pwshased EormdMalgoelar Dshes 20400 0 in. Exp.
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t ut nor| geni c ou | ude m ce atmark et al
Eur . Capeip CiEGS %@%@EQM‘% siea BRlas) W ok Sov serum and
peni qsl I |Gaﬁrqjonﬁp?ayﬂh?+malcﬁtamdk§8%7 MHEd foumd: PB6sAge nunber four (P4) and
frozen down for storage in liquid nitrogen at 3x107 cells/vial in the

cul ture nedia containing 5% DVBO. On the day of the transplantation, the
cells were thawed quickly in a 37C water bath (approx 2 mn), 5 vvashed and

rTﬁSUSpeRdﬁdxﬂﬂe 6851 %ﬁlrfprmdcﬁmtﬂdﬁm@__hamagt 1200 rpm for 10 lm'n)
or ou X1 Ng. oF in the vi 5 t s were
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fluorescent molecules in the sample. Only those molecules that oriented propetly in

the vertically polarized plane adsorb light, become excited, and subsequently emit

light. The emitted light is measured in both horizontal and vertical plancs. The
25  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

30  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

35  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



10 were allowed to grow for 13-17 days. The animals were all owed an
acclimatisation period of at |east 5 days before the inoculation
procedure. (b) procedure. Al test substances were reconstituted with PBS
from f r eWO088/138W7powder. A small 15 stack of white prRGHEB204%H3696as
imged to obtain a flat field i nage which was used to correct for

illum nation inhonogeneities. The test substances were injected
intravenously in the lateral tail vein during physical fixation. The
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Using the same method, Compound 5 was found to have a Kp for human cMet of 1.1

nM.
15

Example 7: In Vivo testing of Compounds 5 and 7.

(a) Animal Model. , :
54 Female BALB c/A nude (Bom) mice were used in the study. The use of the

20  animals was approved by the local ethics commitiee. BALB ¢/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.

25  The animals had ad libitum access to “Rat and Mouse nr. 3 Breeding” diet (Scanbur
.P;K) 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 fitiman colon carcinomas and is
reported to express c-Met according to Zeng ef al [Clin. Exp. Metastasis, 21, 409-417.
30 (2004)]. The cell line was proven to be tumeorigenic when inoculated subcutaneously

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

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



corrected for illum nation inhonbgeneities through systemcalibration data
A target to background ratio was conputed fromregions of interest placed
“over the tumour, 5 and nornmal col on background. The inmages -were visually
scored uWNWO§/180205t andard scoring system enpl oyed for PEEEBWIIBMREr at i ng
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5 washed and resuspended in PBS/2% serum (centrifugation at 1200 rpm for 10 min).
Thorough mixing of cells in the vials was ensured every time cells were aspirated into
the dosing syringe. Volumes of 0.1 m! of cell suspension were injected s.c. at the
shoulder and at the back using a fine bore needle (25 G) while the animals were under
light gas anaesthesia. The animals were then returned to their cages and the tumours
10 were allovx}ed to grow for 13-17 days. The animals were allowed an acclifnatisation

period of at least 5 days before the inoculation procedure.

(b) procedure. _
All test substances were reconstituted with PBS from freeze-dried powder. A small

15 stack of white printer paper was imaged to obtain a flat field image which was used to
correct for illumination inhomogeneities. The test substances were injected
intravenously in the lateral tail vein during physical fixation. The injection volume-
was 0.1ml, which corresponds to a dose of 1nmol test substance per animal. After
injection the amimals were returned to their cages. The amimals were sacn'ﬁced.

20  immediately before imaging by cervical dislocation. The optimal imaging time point
for each test substance was estimated based on comparison of wash out rates in the
skin and in muscle tissue in a limited number of animals (n=1-6). The imaging time
point for Compounds 3 and 4 was 120 minutes post injection. For each animal the
subcutaneously grown tumours were excised post mortem. A thin slice, approximately

25  1.6mm thick and 3l-4rnm in diameter, was cut off the edge of one of the tumours. 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

30  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 0 gain. Standard exposure time for colon irﬁaging was 10s. System

calibration measurements indicate that the 10s exposure time with the animal imaging



cMBP is a cMet binding cyclic peptide of 17 to 30 ami no acids which

conpri ses the am::no acid sequence (SEQ 1):

Cysa- Xl - Cyse- X2- @ y- Pro- Pro- X3- Phe- @ u- Cysd- Tr P- Cysb- Tyr - X4- X5- X6; wherein
X1 is AsWO M0&1¥R07TTyr; 15X2 is Gy, Ser, Thr or Asn; >éCT/§BW$/0Q§F96|\/g; X4
is Ala, Asp, Qu, Ay or Ser; X5 is &r or Thr; X6 is Asp or G u; 20and
Cytd are each cysteine residues such that residues a and b as well as c

and d are cyclised to formtwo separate di.s
met abol | SHHPRIFOBFICRES B HUPS EHIORHTE veith;a i ras%lxprgﬁﬂvsrﬁ%%? 8?}15°We£‘% Fhi by t s
or suppr Q/?‘Iﬁ;?saélh NN 1Bl 2BQLE SiPRRE. tine iRepditydstribution in the imAgel Wasd

c er

synt het i group of formula -(A),"- wherein each Ais
25i ndepe rwfrmmq/ for @R@munatioiCiRhgmogeneitieSiiMCEgh SYsmp g@:anmw targetco\p. ,

- NR( C=0) NR-, S
CR(ZNRC@ ?ﬁ({‘%ﬁ%?&aéﬁg O%%E %ﬁ%r%fulgfer%%%cycl oa| kyl ene gr oup,

a C5-3%2 %H'rﬁﬂﬁalgfomﬁpbacﬁgroan@ The 1ﬂﬁegesrmeyvhﬁaby ga:omubpsmg]theémmimdno aci d,

a sugar or a nonodi sperse fgol yet hyl eneg \F/ﬁ é I? aw | di ng bl ock; each R

i s i ndep SRR DYyeREEEeY I {gRTeeE! Ves ORETANRG Phareddenstgiapaiy C24 al kynyl, CA

al koxyal kyl or CI A hydroxyal kyl; 5mis an integer of vaI ue 1 to 20; nis

an integer of value 0 or 1; ‘ '
(d) Results.

Compound 5 had a tumour to normal ratio of 1.46:1 and the corresponding scrambled
10 control peptide with the same dye (Compound 7) had a ratio of 1.04:1. Compound 5
had a readily identifiable tumour, whereas nothing was discernible against

background with Compound 7.



IMis an optical reporter inmaging noiety suitable for inmaging the
manmmal i an body in vivo using light of green.-to near-infrared wavel ength
600- 1200 nm 10 2. The i magi ng agent of either of Claiml1, where in
addi t i onwipeo®i@#&7 the cMBP further conprises an Asp GCIGEBROSGIEN e Wit hin
4 amno acid residues of either the  or N- cMBP peptide term nus, and
-(L)IMis functionalised with an am nhe group which is conjugated to the
carboxyl side chain of said Asp or Qu residue to give an am de bond. 15
3. The imaging agent of either of Caiml1l or Claim2, where in addition to
SEQL, the cMBP conprises a Lys resgidygggi thin 4 amino acid residues of
either the G or N cML3P peptide Termnus, and -(L)"IMis functionalised
Wi th a carboxyl group which is conjugated to the epsilon am ne side chain
of said Lys residue to give an 20 am de bond. 4. The inmagi ng agent of any
one of Clainms 1 to 3, wherein clVIBP conprises the amno acid sequence of
ei thers SHQ 2 otn iSE@R agent which comprises a conjugate of Formula I:
25Ser - Cysa- Xl - Cye- X2- d y- Pr o- Pr o- X3- Phe- @ u- Cysd- Tr p- Cysb- Tyr - X1- X5- X6.
(SEQ 2); ,
Al a- Gly- Ser - Cysa- Xl - CyC- X2- @ y~Pr o- Pr o- X3- Phe; A u- Cysd- Tr p- Cysb- Tyr X4- X5- X
6-@y-Thr (SEQ 3). 30 5. The /i magi ng agent of any one of Clains Ito 4,
wherein X3 is Arg. 41 peptide V\/E|1-¢¢gMBg]-Zﬁosen from-Ay-Ay-Ady-Lys-
(SEQ4), -dy-Ser-dy-Lys- (SE®) or -Gy-Sersdy-Ser-Lys- (SEQ 6).
7. The inmagi ng agent of C aim 6,™~w has the am no acid sequence 5
(SEQ 7): . :
Al a- d y- Ser - Cysa- Tyr- Cyse-Ser-Ad y-Pro- Pr o-(%Qthe- A u- Cys4- Trp- CysbTyr-Ad u
-Thr-GQu-@y-Thr-dy-Ady-A3y-Lys. 8. e i magi ng agent of any one of
Clains 1 to 7, where both Z' and Z2 g?e to independently M

where:

Z! is attached to the N-terminus of cMBP, and is H or MIG;V
‘72 is attached to the C-terminus of cMBP and is OH, OB, or M,
10 where B® is a biocompatible cation;
cMBP is a cMet binding cyclic peptide of 17 to 30 amino acids which
compi’_ises the amino acid sequence (SEQ-1):
Cys*-X'-Cys*-X?-Gly-Pro-Pro-X° -Phe—Glu—Cys']—Trp—Cysb-Tyr_—X“—Xs—XG;
wherein X' is Asn, His or Tyr;
15 X? is Gly, Ser, Thr or Asn;
X3 is Thr or Arg;
X* is Ala, Asp, Glu, Gly or Ser;
X3 is Ser or Thr; _
X% is Asp or Gly;
20 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;
M is a metaboliém 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),- wherein each A is
25 independently -CRz- , -CR=CR- , -C=C- , -CR,COz- , -CO:CRy-, -NRCO-,
-CONR- , -NR(C=0)NR-, -NR(C=S)NR-, -SO;NR- , -NRSO»-, -CR;;,OCRZ- ,
-CR,SCRy- , -CR;NRCR;- , a Csg cycloheteroalkylene group, a Casg
cycloalkylene group, a Cs.j2 arylene group, or a C;.i; heteroarylene group, an



9. The imaging agent of Claim8, where Z' is acetyl and Z2 is a primary

am de. 10. The inaging agent of any one of Claims 1 to 9, where nis
0. 11. The inmging agent of any one of Clainms | to 10, where IMis a
dye havi wg 2ns/e9x0r bance naxi num in the range 600- 10001’%(132008/00119& The

i mgi ng agent of any one of Claimlly,where IMis a cyanine dye. 13.
The i magi ng agent of Caim 12, where the cyanine dye is of Forrmula I11:

(rrr) where: _ _ RI. and R2 are independent| or S8M, and
at | east one ofilt aciddaRRga5Ps 2 SEBMEIsPAE ROl @ep]yeel é’@G)R@“]é]IW R4 are
!ndependently ﬁ:lﬁ al kyl or Cl-6 carboxyal kyl; R5, R6, le and R8 are

| ndependent |y groups; wherein le is Cl4 aI kyl, Cl_6 carboxyal kyl or

-( ICI—I2) I;)SOS M4, emd‘]ﬁlﬁes Endeﬂkﬁidﬁﬂmﬂﬂoﬁaﬂﬁaﬁm,/ G2, 091 6&enyl2Ch salipmylint eger of
val ue or wth t prov's at e cyanine dye has a total of 1 to 4
SGBM SubStlt&ﬂlag(oix kHer k14 Pém Lr]e groups. 5)1/4 The i magi ng agent of

any oge of O @i [Eunkndc@erbvaBeng20MBP i s as defined in
n is an integer of value Q or 1;
IM is an optical reporter imaging moiety suitable for imaging the mammalian

body in vivo using light of green to near-infrared wavelength 600-1200 nm.

10 2. The irﬂaging agent of either of Claim 1, where mn addition to SEQ-1, the
¢MBP further comprises an Asp or Glu residue within 4 amino acid residues of either
the C- or N- cMBP peptide terminus, and -(L),IM is functionalised with an amine
group which is conjugated to the carboxyl side chain of said Asp or Glu residue to
give an amide bond. '

15 .
3. The imaging agent of either of Claim 1 or Claim 2, where in addjtion:to SEQ—I
1, the cMBP comprises a Lys residue within 4 amino acid residues of either the C- or
N- ¢cMBP peptide ferminus, and ~(L),IM is functionalised with a carboxyl group
which is conjugated to the epsilon amine side chain of said Lys residue to give an

20 amide bond.

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

amino acid sequence of either SEQ—Z or SEQ-3:

25 SermCys“-Xl—Cysc-Xz-Gly—Pfa:)-Pro-X3 -Ph‘e—Glu—Cys‘;‘]—Tr;)-C)(sb-’I'yl’-)(4 X5-XP.
(SEQ-2);

Ala--G]y~Ser-Cysa—Xl-Cys‘;—Xz—Gly-Pm-Pro—X3 Phe-Glu-Cys®-Trp-Cys’-Tyr-
X*-X5-XC-Gly-Thr (SEQ-3). -
30
5. The imaging agent of any one of Claims 1 to 4, wherein X3 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



Caim7, Z1 and Z2 are as defined in Caim9 and IMis as defined in
Clains 3 and 13. 15. A pharmaceutical conpositionwhich conprises the

i mgi ng agent of any one of Clainms 1 to 14 together with a bioconpatible
carrier, Win2088/43920 sui tabl.e for to manmal i an adm ni st rBET/GR2068/0H6%6The
phar maceuti cal conposition of C aim%4p, which has a dosage suitable for a
single patient and is provided in a suitable syringe or container. 1517. A

t hod of t f th i t i 1 1
Conpri seeBiies Bh &Lé&o‘ém o Ph i ) et dh bb SeaBE Be e of
forrrula cAMBld -~ 23 whe! Hand Z2 is a M6 with a conpound of
P R G b S S

formul a € imagi ng agent of Fornmula | wherein [|N4]
i s conj ugated at the Z1 position; 20(ii) reaction of a cMBP peptide of

O eei doe. vt epttenl abAREE; ShEE L i b rmERTRIY EqeAR, 2oP ©

pepti de d(gEQ.‘;)us and all other Asp/Qu residues of the cMBP pepti de are
protecte w th a conpound of fornula Y2 L) [aé\ﬂ t 0 Qi r@%eo i magi ng
agent of For nmlaqywﬁl%péﬁ;n TS 156T-Ebn csGlufC \é #-A u residue

of the C@@ﬁ%&@uf%'l‘h&%@?@l? f a cNBP peptide of fornula

Z1-[ cMBP] -"Z3 wherein G and |s a Z2 group or an activated ester
and all other Asp/G u residues of the cMBP peptides are protected, with a

conpound of f it [RY; i ent of
Fo?prrul a 1% \Ahe?fé’ierfmﬁﬁlr'lg 8%ng?ee8fca"t"ﬁe r% & ol(s%ir% |b§tr]§] Eﬁ?[w? I’%%actl on of
a cMBRg pqmdpgﬁiegﬁ M?’rml a Z1-[cMBI]-Z2 wherein Z' = = MLG and cMBP

conprises a Lys W|th|n 4 am no acid residues of elther the CGor N cMBP
peptide termnus, with a conpound of fornula Y1-(L)11-PM, to give the

i magi ng agent 1of 59 P@pepgen't oPOEG N whirk Alis ac%Bx;am Egﬁta%rﬁ’éryﬁmidés 43

resi due of the cMB wheréin z1, cMB L, nand IMare as
defined in daim1l, and Z3 is a Z2 group or an actlvated ester;

Yl is a rbo li.c_acid LV d , 0, ate or thlocyanate
group; 5 X%'ﬁ THAFH %a%erngééam%n% fﬁ&lg"f‘lﬂ@ Eérgﬁi?@d ai m 17, where the
r eactjson of_ step (iv) is used.

11. The ifnaging 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 ITI:

R3 R4 R5 RS

(I1I)
wheré: .
R! and R? are independently H or SO;M, and at least one of R' and R?
5 is SO;M', where M' is H or B';
R? and R? are independently C; 4 alkyl or C;. carboxyalkyl;
Rs, RS, R’ and R® are independently R? groups§
wherein R? is Cy.4 alkyl, Ci. carboxyalkyl or (CH,)SO:M', where k



19. A kit for the preparation of the pharmaceutical conposition of Caim
15 or 16, 10 which conprises the imaging agent of Clains 1 to 14 in

sterile, solid foil', such that upon reconstitution with a sterile supply
of the bwacmwopwmordsl e carrier of daim 15 or 16, dissolREVGR208EUY to gi ve
t he desired pharmaceutical conpositiqQs. 20. The kit of Caim 19,

where the sterile, solid formis a lyophilised solid. 15 21. The imaging
agent of Clainms 1 to 14 or the pharnmceutical conposition of Cains 15 or
16 for use in a nethyyingee of XAUL &ti cal i nagi ng of "the mammal i an body to

obtain images of sit.gsqaf ebap tﬁé{t%é%iﬁéﬁiiyé’@l@% foeg alfi sa$ 4ogoim' vi vo. 20
22. The i magi ng agent or armaceut i cal” conposition of Claim2l, where the

i magi ng agent or thabqﬁhmntsﬁnehﬁRlcéizaoéi&f)wupﬁ-on has been previously

adm nistered to said nmanmal i an body. 23. The i nmagi ng agent or

phar maceutical conposition of Caim22, wherein the 25 nethod conpri ses
the steps;£f: THelihnaginka8&HRFSHY bAE 6 Ofairhd! &7 B twhetd ¢MBPtifies dafimedlin an body -
is illumnated with gn excitation Iight; p\gi_i) | uor esgence_fr {Bothe
i magi ng dglem 7. iwand i et ageleliped wClaym @ead IMis hflebined Hy Ha%@%?@f i ety
(I'M, is detected using a fluorescence detector; 30(iii) the |ight
‘detected by the fluorescence detector is optionally filtered to separate
out the flsuor es phatecavioponentositionwhicincdmprises bk imagids eeey vé a8y PR%ce of

interest is formed fromthe flyorescent |ight of ste PP (dii). 44
2a. The | igFRURadein 1o it PEEPRsiiib e toR Tor bitdle Uby 1" e

exci t gt | QRahindliin Sfmigkefidn.) 1S conti nuous wave (CW in nature. 5 25.The

| magi ng agent or pharmaceutical conposition of Claim 22, wherein the

16.  The pharmaceutical composition of Claim 15, which has a dosage suitable for

a single patient and is provided in a suitable syringe or container.

15 17. = A method of preparation of the imaging agent of Claims 1 to 14, which
comprises one of steps (i) to (1v): '
(i) reaction of a cMBP peptide of formula Z]-[(:]\/.[ZE’.P]-Z2 wherein Z' is H and
7% is a M'® with a compound of formula Y!(L)-[IM], to” give the imaging
agent of Formula I wherein [IM] is conjugated at the Z' position;

20 (ii) reaction of a cMBP peptide of formula Z'-[cMBP]-Z* wherein 7' = 7=
M!© and ¢cMBP comprises an Asp or Glu residue 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

25 or Glu residue of the cMBP peptide;

(iii) 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 '
Y2(L);-[IM], to give the imaging agent of Formula I wheremn [IM] is

30 conjugated at the Z? position; -
(iv) reaction of a ¢MEP peptide of formula Z'-[cMBP]-Z* wherein Z' = Z =
M and cMBP comprises a2 Lys within 4 amino acid residues of either the C-
or N- cMBP peptide terminus, with a compound of formula Y'<(L),-[IM], to

give the imaging agent of Formula 1 wherein [IM] is conjugated at a Lys



met hod conprises: (a) exposing light-scattering biologic tissue of said
manmmal i an body havi ng a het erogeneous conposition to light froma |ight
source with a pre-determined tine vajying intensity to excite the imaging
agent, the 10tissue multiply-scattering the excitation light; (b)
detecting a nmultiply-scattered |ight em ssion fromthe tissue in response
to sai d exposesdue of(thy cid&meptigé:ng a fl uorescence characteristic

t hroughout the ti.ssuef 1 hesem Ssi by. est abl i shiyn nber of val ues
with a processsfo™ éﬂégﬁp%aﬁﬁes’éé%ﬁ9@69%3?6%§8?%@Q?%g%?f%@eI of the
fIuorescencezﬁhgﬁgégﬂﬁ@sﬁhﬁaah@kduﬁ&@rent position within the tissue, the
| evel of the fluorescence characteristic varyi n% w t h heterogeneous

conposi tion Of is Beambosylifeacidmgtivated ester, isothiocyanaly e thinsiaiale £98Pan | mage of

the tissue b i t et erogeneous 20conposition of the tissue in
acco%dance mr?ﬁggﬁgggégggggof step (c). 26.The inmagi ng agent or

phar maceuti cal conposition of any one of Clains 21 to 25, where the
optical imaging nethod conprises fluorescence endoscopy. 25 27.The imagin
agent orl8pharihsdesipedal ClagRpdsvhers theoreaghinn GEPdM) & w¢fs 21 to 26, whe?e :
the in vivo optical imaging is used to assist in the detection, staging,

di agnosi s, nonitoring of disease progression or nonitoring of treatnent of
col or ectlél cankerfor tBREyeparation of the pharmaceutical composition of Claim 15 or 16,

10 which comprises the imaging agent of Claims 1 to 14 in sterile, solid form such that
upon reconstitution with a sterile supply of the biocompatible carrier of Claim 15 or

16, dissolution occurs to give the desired pharmaceutical composition.

20. The kit of Claim 19, where the sterile, solid form is a lyophilised solid.

15
21 The imaging agent of Claims 1 to 14 or the pharmaceutical composition of
Claims 15 or 16 for use in a method of in vivo optical imaging of the mammalian
body to obtain images of sites of cMet over-expression or localisation in vivo.

20 22, The imaging agent or pharmaceutical composition of Claim 21, where the

imaging agent or the pharmaceutical composition has been previously administered to

said mammalian body.

23.  The imaging agent or pharmaceutical composition of Claim 22, wherein the

25 method comprises the steps of:
(i) a tissue surface of interest within the mammalian body is illuminated with
an excitation light;
(i1) fluorescence from the imaging agent, which is generated by excitation of
the imaging moiety {IM), is detected using a fluorescence detector;

30 (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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24,  The imaging agent or pharmaceutical composition of Claim 23 where the

excitation light of step (i) is continnous wave (CW) in nature.

25.  The imaging agent or pharmaceutical composition of Claim 22, wherein the
method comprises:
(a) exposing light-scattering biologic tissue of said mammalian body
having a heterogeneous composition to light from a light source with 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;
(¢) 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 imaging agent or pharmaceutical composition of any one of Claims 21 to

25, where the optical imaging method comprises fluorescence endoscopy.

27.  The imaging agent or pharmaceutical composition of any one of Claims 21 to
26, where the in vive optical imaging is used to assist in the detection, staging.
diagnosis, monitoring of disease progression or monitoring of treatment of colorectal

cancer (CRC).



