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(57) Abstract: The invention relates to new peptide-based compounds for use as diagnostic imaging agents or as therapeutic agents
wherein the agents comprise targeting vectors which bind to integrin receptors.
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Peptide-based compounds
Field of invention

The present invention relates to new peptide-based compounds and their use in
therapeutically effective treatments as well as for diagnostic imaging techniques.
More specifically the invention relates to the use of such peptide-based compounds
as targeting vectors that bind to receptors associated with angiogenesis, in particular
integrin receptors, e.g. the avB3 integrin receptor. Such contrast agents may thus be
used for diagnosis of for example malignant diseases, heart diseases, endometriosis,
inflammation-related diseases, rheumatoid arthritis and Kaposi's sarcoma. Moreover
such agents may be used in therapeutic treatment of these diseases.

Background of invention -

New blood vessels can be formed by two different mechanisms: vasculogenesis or
angiogenesis. Angiogenesis is the formation of new blood vessels by branching from
existing vessels. The primary stimulus for this process may be inadequate supply of
nutrients and oxygen (hypoxia) to cells in a tissue. The cells may respond by
secreting angiogenic factors, of which there are many; one example, which is
frequently referred to, is vascular endothelial growth factor (VEGF). These factors
initiate the secretion of proteolytic enzymes that break down the proteins of the
basement membrane, as well as inhibitors that limit the action of these potentially
harmful enzymes. The other prominent effect of angiogenic factors is to cause
endothelial cells to migrate and divide. Endothelial cells that are attached to the

7 basement membrane, which forms a continuous sheet around blood vessels on the
contralumenal side, do not undergo mitosis. The combined effect of loss of
attachment and signals from the receptors for angiogenic factors is to cause the
endothelial cells to move, multiply, and rearrange themselves, and finally to
synthesise a basement membrane around the new vessels.

Angiogenesis is prominent in the growth and remodelling of tissues, including wound
healing and inflammatory processes. Tumours must initiate angiogenesis when they
reach millimetre size in order to keep up their rate of growth. Angiogenesis is
accompanied by characteristic changes in endothelial cells and their environment.
The surface of these cells is remodelled in preparation for migration, and cryptic
structures are exposed where the basement membrane is degraded, in addition to
the variety of proteins which are involved in effecting and controlling proteolysis. In
the case of tumours, the resulting network of blood vessels is usually disorganised,
with the formation of sharp kinks and also arteriovenous shunts. Inhibition of
angiogenesis is also considered to be a promising strategy for anti tumour therapy.
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The transformations accompanying angiogenesis are also very promising for
diagnosis, an obvious example being malignant disease, but the concept also shows
great promise in inflammation and a variety of inflammation-related diseases,
including atherosclerosis, the macrophages of early atherosclerotic lesions being
potential sources of angiogenic factors. These factors are also involved in re-
vascularisation of infarcted parts of the myocardium, which occurs if a stenosis is
released within a short time.

Further examples of undesired conditions that are associated with neovascularization
or angiogenesis, the development or proliferation of new blood vessels are shown
below. Reference is also made in this regard to WO 98/47541.

Diseases and indications associated with angiogenesis are e.g. different forms of
cancer and metastasis, e.g. breast, skin, colorectal, pancreatic, prostate, lung or
ovarian cancer.

Other diseases and indications are inflammation (e.g. chronic), atherosclerosis,
rheumatoid arthritis and gingivitis. '

Further diseases and indications associated with angiogenesis are arteriovenous
malformations, astrocytomas, choriocarcinomas, glioblastomas, gliomas,
hemangiomas (childhood, capillary), hepatomas, hyperplastic endometrium, ischemic
myocardium, endometriosis, Kaposi sarcoma, macular degeneration, melanoma,
neuroblastomas, occluding peripheral artery disease, osteoarthritis, psoriasis,
retinopathy (diabetic, proliferative), scleroderma, seminomas and ulcerative colitis.

Angiogenesis involves receptors that are unique to endothelial cells and surrounding
tissues. These markers include growth factor receptors such as VEGF and the
Integrin family of receptors. Immunohistochemical studies have demonstrated that a
variety of integrins perhaps most importantly the a, class are expressed on the apical
surface of blood vessels [Conforti, G., et al. (1992) Blood 80: 37-446] and are ‘
available for targeting by circulating ligands [Pasqualini, R., et al. (1997) Nature
Biotechnology 15: 542-546]. The a5@1 is also an important integrin in promoting the
assembly of fibronectin matrix and initiating cell attachment to fibronectin. It also
plays a crucial role in cell migration [Bauer, J. S., (1992) J. Celi Biol. 116: 477-487]
as well as tumour invasion and metastasis [Gehlsen, K. R., (1988) J. Cell Biol. 106:
925-930].
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The integrin avB3 is one of the receptors that is known to be associated with
angiogenesis. Stimulated endothelial cells appear to rely on this receptor for survival
during a critical period of the angiogenic process, as antagonists of the av3 integrin
receptor/ligand interaction induce apoptosis and inhibit blood vessel growth.

Integrins are heterodimeric molecules in which the a- and B-subunits penetrate the
cell-membrane lipid bilayer. The a-subunit has four Ca** binding domains on its
extracellular chain, and the B-subunit has a number of extra cellular cysteine-rich
domains.

Many ligands (eg. fibronectin) involved in cell adhesion contain the tripeptide
sequence arginine-glycine-aspartic acid (RGD). The RGD sequence appears to act
as a primary recognition site between the ligands presenting this sequence and
receptors on the surface of cells. It is generally believed that secondary interactions
between the ligand and receptdr enhance the specificity of the interaction. These
secondary interactions might take place between moieties of the ligand and receptor
that are immediately adjacent to the ‘RGD sequence or at sites that are distant from
the RGD sequence.

RGD peptides are known to bind toa range of integrin receptors and have the
potential to regulate a number of cellular events of significant application in the-
clinical setting. (Ruoslahti, J. Clin. Invest., 87: 1-5 (1991)). Perhaps the most widely
studied effect of RGD peptides and mimetics thereof relate to their use as anti-
thrombotic agents where they target the platelet integrin Gplibllla.

Inhibition of angiogenesis in tissues by administration of either an avB3 or avp5
antagonist has been described in for example WO 97/06791 and WO 95/25543 using
either antibodies or RGD containing peptides. EP 578083 describes a series of
mono-cyclic RGD containing peptides and WO 90/14103 claims RGD-antibodies.
Haubner et al. in the J. Nucl. Med. (1999); 40: 1061-1071 describe a new class of
tracers for tumour targeting based on monocyclic RGD containing peptides.
Biodistribution studies using whole-body autoradiographic imaging revealed however
that the '®I-labelled peptides had very fast blood clearance rates and predominantly
hepatobiliary excretion routes resulting in high background.

Cyclic RGD peptides containing multiple bridges have also been described in WO
98/54347 and WO 95/14714. Peptides derived from in vivo biopanning (WO
97/10507) have been used for a variety of targeting applications. The sequence
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CDCRGDCFC (RGD-4C), has been used to target drugs such as doxorubicin (WO
98/10795), nucleic acids and adenoviruses to cells (see WO 99/40214, WO 99/39734,
WO 98/54347, WO 98/54346, US 5846782). Peptides containing multiple cysteine
residues do however suffer from the disadvantage that multiple disulphide isomers
can occur. A peptide with 4 cysteine residues such as RGD-4C has the possibility of
forming 3 different disulphide folded forms. The isomers will have varying affinity for
the integrin receptor as the RGD pharmacophore is forced into 3 different
conformations. |

Further examples of RGD comprising peptidé—based compounds are found in WO
01/77145, WO 02/26776 and WO 03/006491, the content of which are incorporated
herein by reference. '

The efficient targéting and imaging of integrin receptors associated with angiogenesis
in vivo demands therefore a selective, high éffinity RGD type vector that is chemically
robust and stable. Furtherrhore, the route of excretion is an important factor when
desi‘gning imaging agents in order to reduce problems with background. These
stringent conditions are met by the bicyclic structures described in the present

invention. -

Summary of the invention
The present invention provides new peptide based compounds useful in treatment

.and diagnostic imaging of diseases associated with angiogenesis. Diseases and
indications associated with angiogenesis are e.g. different forms of cancer and
metastasis, e.g. breast, skin, colorectal, pancreatic, prostate, lung or ovarian cancer.

Other diseases and indications are inflammation (e.g. chronic), atherosclerosis,
rheumatoid arthritis and gingivitis.

Further diseases and indications associated with angiogenesis are arteriovenous
alformations, astrocytomas, choriocarcinomas, glioblastomas, gliomas,
hemangiomas (childhood, capillary), hepatomas, hyperplastic endometrium, ischemic
myocardium, endometriosis, Kaposi sarcoma, macular degeneration, melanoma,
neuroblastomas, occluding peripheral artery disease, osteoarthritis, psoriasis,
retinopathy (diabetic, proliferative), scleroderma, seminomas and ulcerative colitis.

Further the present invention provides peptide based compounds useful in the
diagnosis of cancer and other diseases involving angiogenesis such as those
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mentioned above, comprising a targeting moiety incorporating an imageable moiety.
The imageable moiety can be any imageable moiety which when administered to a
subject can generate an image of at least a part of said subject to which said péptide
based compound has distributed, e.g. by radio imaging, SPECT, positron emission
tomography (PET), magnetic resonance imaging (MRI), X-ray , optical imaging (Ol),
ultrasound (US), electrical impedance or magnetometric imaging modalities.

The present invention further provides methods of treatment of diseases associated
with angiogenesis and methods of imaging of said diseases and also methods of
monitoring of progression of treatment for such diseases. The invention further
provides novel pharmaceutical compositions and precursors for the preparation of
diagnostic contrast agents. Kits of contrast agents, in particular kits for the |
preparation of radiopharmaceutical contrast agents are also provided.

The peptide based compounds of the invention comprise a peptide vector, an
optional linker W, and one moiety Z, or Z, as described by formula (l):

Z1'W.1

S— s

Rla-c:(=o)-x1-xz-x3-c3-D->T4-x5-x6-x7-z2

S (CHy),
()

and pharmaceutically acceptable salt thereof
wherein

G represents glycine

D represents aspartic acid ‘

R. represents -(CHy),- or -(CH,),-CsH4- wherein
n represents a positive integer 1 to 10

h represents a positive integer 1 or 2

X4 represents an amino acid residue wherein said amino acid possesses a functional
side~-chain such as an acid or amine,
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Xzand Xg represent independently amino acid residues together forming a disulphide
bond,

Xs represents arginine, N-methylarginine or an arginine mimetic,
X4 represents a thiol-containing amino acid residue, an.d‘

Xs represents a hydrophobic amino acid or dérivatives thereof, and
Xzrepresents a biomodifier moiety or is absent

at least one of Z; or Z; is present and represénts an antineoplastic agent, or an
imageable moiety and

W, represents a spacer moiety or is absent.

Description of the invention

Viewed from one aspect the invention provides new peptide-based compounds of
formula (1) as defined in the claims. The peptide vector of the compound constitutes
the targeting moiety which has affinity for integrin receptors, e.g. affinity for the
integrin av3. '

The compounds of formula (1) corﬁprise two bridges, wherein one bridge forfns a
disulphide bond and the second bridge comprises a thioether (sulphide) bond and
wherein the bridges fold the peptide moiety into an ‘interlocking’ configuration. |

The compounds of the current invention thus have a maximum of one disulphide
bridge per molecule moiety. Compounds defined by the present invention are
surprisingly stable in vivo and under the conditions employed during labelling, e.g.
during labelling with technetium.

These new compounds may be used in therapeutically effective treatments as well
as for imaging purposes.

The new peptide-based compounds described in the present invention are defined by
formula (I):
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Z1_W1

| |

Ra-c:(=0)-x1-xz-x3-c;-D->T4-x5-x6-x7-z2

S (CH,),
| 1)

and physiologically acceptable salts thereof
wherein

G represents glyéine, and

D represents aspartic acid, and

Ra represents -(CHy)q- or -(CH2)y-CeHy-, preferably R, represents -(CHy)-,
and

n represents a positive integer between 1 and 10, and

h represents a positive integer 1 or 2, and

X1 represents an amino acid residue wherein said amino acid possesses a functional
side-chain such as an acid or amine preferentially aspartic or glutamic acid, lysine,
~ homolysine, diaminopropionic acid or another diaminoalcylic acid ,

Xz and X represent independently amino acid residues together forming a disulphide
bond, the amino acid residues preferably independently represent a cysteine or a
homocysteine residue, and ' |

Xs represents arginine, N-methylarginine or an arginine mimetic, preferably an
arginine, and '

Xsrepresents a thiol-containing amino acid residue, preferably a cysteine or a
homocysteine residue, and

Xs represents a hydrophobic amino acid or derivatives thereof, preferably a tyrosine,
a phenylalanine, a 3-iodo-tyrosine or a naphthylalanine residue, and more preferably
a phenylalanine or a 3-iodo-tyrosine residue, and
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X7is absent or represents a homogeneous biomodifier moiety preferably based on a
monpdisperse PEG building block comprising 1 to 10 units of said building block,
said biomodifier having the function of modifying the pharmacokinetics and blood
clearance rates of the said agents. In addition X; may also represent 1 to 10 amino
acid residues preferably glycine, lysine, aspartic acid or serine. In a preferred
embodiment of this invention X; represents a biomodifier unit comprised of
polymerisation of the monodisperse PEG-like structure, 17-amino-5-oxo-6-aza-
3,9,12,15-tetraoxaheptadecanoic acid of formula (II),

H
‘ HN\/\O/\/O\/\O/\/N\H/\O
0] o)

m
(IT)

wherein m equals an integer from 1 to 10 and where the C-terminal unit is an amide
or an acid moiety.

It is found that the biomodifier, X7, modifies the pharmacokinetics and blood
clearance rates of the compounds. The biomodifier effects less uptake of the
compounds in tissue i.e. muscle, liver etc. thus giving a better diagnostic image due
to less background interference. The secretion is mainly through the kidneys due to a
further advantage of the biomodifier.

W, is absent or represents a spacer moiety and is preferentially derived from glutaric
and/or succinic acid and/or a polyethyleneglycol based unit and/or a unit of formula
() as illustrated above.

Other representative spacer (W,) elements include structural-type polysaccharides,
storage-type polysaccharides, polyamino acids and methyl and ethyl esters thereof,
and polypeptides, oligosaccharides and oligonucleotides, which may or may not
contain enzyme cleavage sites.

The role of the spacer moiety W, is to distance the relatively bulky imageable moiety
from the active site of the peptide component. The spacer moiety W, is also
applicable to distance a bulky antineoplastic agent from the active site of the peptide.
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At least one-of Z; and Z; is present and represents an antineoplastic agent or an
imageable moiety. Z is herein after used to denote either one of or both Z; and Z.

For contrast agents useful in diagnosis and particularly in in vivo diagnosis the
moieties Z comprise the imageable moiety or moieties. When the imageable moiety
itself cannot be bound directly to W4, X; or the peptide e.g. when the imageable
moiety is a metal particle or a metal ion hereinafter denoted M, then Z compriées a
moiety A;M wherein A, is a moiety capable of binding to W+, X or the peptide and at
'the same time carrying M. By carrying is meant any form of association between the
moiety A; and M such as a chemical bond, e.g. covalent bond or electrovalent or A
ionic bonds or by absorption or any other type of association.

Chelating agents of formula (lll) and (V1Il) hereinafter are also particularly preferred.

When M is a metal entity fhen A, represents a chelating agent, where the metal entity
represents metal idn, paramagnetic metals, metal radio-nucleides, heavy metals and
heavy metal oxides.. The nature of Z and/or AsM will depend of the imaging modality
utilised in the diagnosis. Z and/or A;M must be capable of detection either directly or
indirectly in an in vivo diagnostic imaging procedure. eg. moieties which emit or may
be caused to emit detectable radiation (eg. by radioactive decay, fluorescence
excitation, spin resonance excitation, etc.), moieties which affect local
electromagnetic fields (eg. paramagnetic, superparamagnetic, ferromagnetic or
ferromagnetic species), moieties which absorb or scatter radiation energy (eg.
bhromophores, particles (including gas or liquid containing vesicles), heavy elements
and compounds thereof, etc.), and moieties which generate a detectable substance
(eg. gas microbubble generators).

A wide range of moieties suitable for detection in in vivo imaging are known from e.g.
WO 98/47541, the content of which is incorporated by reference.

Imaging modalities and imageable moieties Z and M are described in more detail
hereinafter:

In a first embodiment, Z of the compound of formula (1) comprises a moiety A,
carrying one or more imageable moieties M useful in the Radio and SPECT imaging
modality. Preferably M is a gamma emitter with low or no alpha- and beta-emission
and with a half-life of more than one hour. Preferred groups M are the radionuclides
67Ga, "M, 1231, 125, 13|, 8'MKy, ©\Mo, M Tc, 21| and 33Xe. Most preferred is *™Tc.
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M can further be represented by the following isotopes or isotope pairs for use both
in(imagin‘g and therapy without having to change the radiolabeling methodology or
chelator: “/Scys; ™'Cess; ®*Rers; "Luzs; Aure; “SCar; ™lss; 7 Cuze; 'lsa and les;
188Re,5 and ®™Tcss; ©Yag and &Yae; ““Sca and #Sc,y; *Yae and s “PSmg, and

19%Smgs; and *°Yae and "Ing.

When M denotes a metallic radionuclide then A denotes a chelating agent suitable
for forming a stable chelate with M. Such chelating agents are well known from the
state of art and typical examples of such chelating agents are described in Table | of

WO 01/77145.

Particularly preferred are chelating égents of formula (lil):

2
R - R2

R2 R2
R* S R?
Rl I_IN R.3 ' NH Rl
\ |
OH OH
()

wherein: r

each R', R% R® and R* is independently H or Cy.oalkyl, Ca.10alkylaryl, Co.1o
alkoxyalkyl, C1.10 hydroxyalkyl, C;.1 alkylamine, C,.1o fluoroalkyl, or 2 or more R
groups, together with the atoms to which they-are attached form a carbocyclic,
heterocyclic, saturafed or unsaturated ring.

More particularly preferred are chelating agents of formula (lll) where R', R and R®
are hydrogen or methyl groups and R* is an alkylamine group, most specifically a
" compound of formula (IV).

HO-N=§TH
N
. %ﬁb—\\

(V)
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Most preferably A, is the chelate of formula (IV) and the imaging moiety M is **™Tc.

Other preferred chelating agents are of formula (V)

oYy

YzENH NHj s
| NH H

)
Y, Y,
V)

~ wherein Y;-Y; independently represent H, alkyl, aryl or a combination thereof, where

' Y4-Ys groups contain one or maore functional moieties such that the chelate can be
conjugated to W, or X; of the peptide-based compound of formula (I) e.g. preferably

" alkylamine, alkylsulphide, alkoxy alkyl é:arboxylate, arylamine, aryl sulphide or a-
haloacetyl.

Non-metal radionuclides such as "I, | and "*'l may be covalently linked to W,
when present or alternatively to X, by a substitution or addition reaction well known
from the state of art.

In a second embodiment, the compound of formula (I) comprises a moiety Z useful in
the PET imaging modality. Z then denotes a radioemitter with positron-emitting
properties. Preferred grodps Z are the radionuclides ''C, ®F, N, and "°0. "®F is
specifically preferred. The metallic radioemitters Rb and ®®Ga chelated with a-
chelating agent A, are also preferred.

Thiol coupling chemistry, '8F.synthons and labelled pebtides prepared using the thiol
coupling chemistry are d'escribed_ in WO 03/080544, the content of which is
incorporated herein by reference.

Non-metal radionuclides such as '°F may be covalently linked to the moiety W, when
present or alternatively to X4 by a substitution or addition reaction well known from
the state of art and also described eg. in WO03/080544 which is hereby incorporated
by reference.
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Description of peptides labelled by use of thiol coupling chemistry can be found in
WO 2005/012335, the content of which is incorporated herein by reference.

In a preferred embodiment A, is the DOTA chelating agent and M is ®8Ga which can
be readily introduced in to the chelate using microwave chemistry.

In a third embodiment, the compound of formula (I) comprises a moiety A carrying
one or more imageable moieties M useful in the MR imaging modality. M here
denotes a paramagnetic metal such as those mentioned in US patent 4 647 447.
Gd®* , Dy* Fe* and Mn?* are particularly preferred and Z denotes a chelating agent,
in particular a chelating agent such as acyclic or cyclic polyamihocarboxylétes (e.g.
DTPA, DTPA-BMA, DOTA and DO3A) as described e.g. in US patent 4 647 447 and
WO 86/02841. M may also denote metal oxides such as superparamagnetic,
ferrimagnetic or ferromagnetic species which are absorbed by Z, e.g. such that Z

' function as a coating to the metal oxide. Metal oxides for use as MR contrast agents
are described e.g. in US patent 6 230 777 which is hereby incorporated by reference.

In a fourth embodiment the compound of formula (I) comprises a moiety A, carrying
one or more imageable moieties M useful in the X-ray imaging modality. M here
denotes a heavy metal such as W, Au and Bi preferably in the form of oxides. Z can
also be represented by’ iodinated aryl derivatives particularly well known as X-ray
contrast agents, e.g. lopamiron™ and Omnipaque™. These agents can be linked via
their amide or amine functions to the peptide of formula ().

In a further embodiment the compound of formula (I) comprises Z in the form of gas
filled microvesicles. Such ultrasound imaging agents cah be utilised in the imaging of
receptors e.g. when they are functionalised for binding to a peptide as described in
the state of art e.g. in WO98/18500. |

In a sixth embodiment of the present invention the moiety Z of formula (I) may be any
moiety capable of detection either‘directly or indirectly in an optical imaging
procedure. The detectable moiety can be a light s‘catterer (e.g. a coloured or
uncoloured particle), a light absorber or a light emitter. More preferably Z is
represented by a dye such as a chromophore or a fluorescent compound. The moiety
Z can be any dye that interacts with light in the electromagnetic spectrum with
wavelengths from the ultraviolet light to the near-infrared. In a preferred version Z

has fluorescent properties.
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Preferred organic dye moieties include groups having an extensive delocalized
electron system, eg. cyanines, merocyanines, indocyanines, phthalocyanines,
naphthalocyanines, triphenylmethines, porphyrins, pyrilium dyes, thiapyrilium dyes,
squarylium dyes, croconium dyes, azulenium"dyes, indoanilines,
benzophenoxazinium dyes, benzothiaphenothiazinium dyes, anthraquinones,
napthoquinones, indathrenes, phthaloylacridones, trisphenoquinones, azo dyes,
intramolecular and intermolecular charge-transfer dyes and dye complexes,
tropones, tetrazines, bis(dithiolene) complexes, bis(benzene-dithiolate) complexes,
iodoaniline dyes, bis(S,0-dithiolene) complexes. Fluorescent proteins, suchas
green fluorescent protein (GFP) and modifications of GFP that have different
absorption/emission properties are also useful. Complexes of certain rare earth
metals (e.g., europium, samarium, terbium or dysprosium) are used in certain
contexts, as are fluorescent nanocrystals (quantum dots).

Further descriptions of moieties suitable in optical imaging procedures are iound in
WO 2005/003166 the content of which is hereby incorporated by reference.

In one aspect of the invention Z of formula (I) represents an ahtineoplastic agent. In

~ this aspect the compound will target an angiogenic site associated with cancer and
bring the antineoplastic agent to the diseased area.
The antineoplastic agent may be represented by cyclophosphamide, chloroambucil,
busulphan, methotrexate, cytarabine, fluorouracil, vinblastine, paclitaxel, doxorubicin,
daunorubicin, etoposide, teniposide, cisplatin, amsacrine, docetaxel, but a wide
range of other antineoplastic agents may also be used.

The peptide vector of the peptide-based compound described herein has preferably
no free amino- or carboxy-termini. This introduces into these compounds a
significant increase in resistance against enzymatic degradation and as a result they
have an increased in vivo stability as compared to many known free peptides.

As used herein the term ‘amino acid’ refers in its broadest sense to proteogenic L-
amino acids, D-amino acids, chemically modified amino acids, N-methyl, Ca-methyl
and amino acid side-chain mimetics and unnatural amino acids such as
naphthylalanine. Any naturally occurring amino acid or mimetics of such natural
occurring amino acids are preferred.
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Some preferred embodiments of the compounds of formula (1) are illustrated by
compounds below:

JB{SHO
NJﬁ(N\.)LN
H 0 H H

i \)cj: %S(H\)oj\ H\)OL
HN N. N.

, D

H\/\OA\/O\/\ONHY\O/YNHZ
[¢] (o]

wherein Z is as defined above.

Acéording to the present invention, ény of the amino acid residues as defined in
. formula (1) may preferably represent a naturally-occurring amino acid and
independently in any of the D or L conformations.

In most cases, it is preferred that the amino acids in the peptidé are all in the L-form.
However, in some embodiments of the invention one, two, three or more of the amino
acids in the peptide are preferably in the D-form. The inclusion of such D-form amino
acids can have a significant effect on the serum stability of ’ghe compound.

The present invention also provides a pharmaceutical compbsition comprising ah
effective amount (e.g. an amount effective for enhancing image contrast in in vivo
imaging) of a compound of general formula (1) or a salt thereof, together with one or
more pharmaceutically acceptable adjuvants, excipients or diluents.

. The invention further provides a pharmaceutical composition for treatment of a
disease éomprising an effective amount of a compound of general formula (1), or an

" acid addition salt fhereof, together with one or more pharmaceutically acceptable
adjuvants, excipients or diluents.

A preferred embodiment of the invention relates to a radiolabelled agent of general
formula (1), for use in diagnostic imaging.

The compounds according to the invention may be formulated for administration
using physiologically acceptable carriers or excipients in a manner fully within the
skill of the art. - For example, the compounds, optionally with the addition of
pharmaceutically acceptable excipients, may be suspended or dissolved in an
aqueous medium, with the resulting solution or suspension then being sterilized.
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The compounds of formula (I) may be therapeutically effective in the treatment of
disease states as well as detectable in in vivo imagipg. Thus for example the
peptide vector target the compound to the receptor and the imageable moiety Z may
have therapeutic efficacy, e.g. by virtue of the radiotherapeutic effect of a
radionuclide-M bound to the compound through a chelating agent A,.

Use of the compounds of formula (1) in the manufacture offherapeutic compositions
(medicament) and in methods of therapeutic or prophylactic treatment, preferably
treatment of cancer, of the human or animal body are thus considered to represent
further aspects of the invention.

In one aspect of the invention the peptide-based compounds of formula (1) are used
as contrast agents in diagnostic imaging.

Viewed from a further aspect the invention provides the use of a compound of

formula (1) for the manufacture of a contrast agent for use in'a method of diagnosis.
- involving administration of said contrast agent to a human or ahimal body and -
~generation of an image of at least part of said body.

Viewed from a still further aspect the invention provides a method of generating an
image of a human or animal body involving administering a contrast agent to said
body, e.g. into the vascular system and generating an image of at least a part of said
body to which said contrast agent has distributed using scintigraphy, PET or SPECT
modalities, MRI, X-ray, ultrasound or optical imaging wherein as said contrast agent
is used a compound of formula (l).

Viewed from a still further aspect the invention provides a method of generating -
enhanced images of a human or animal body previously administered with a contrast
agent composition comprising a compound as defined by formula I, which method
comprises generating an image of at least part of said body.

Viewed from a further aspect the invention provides a method of monitoring the effect. .
of treatment of a human or animal body with a drug to combat a condition associated
with cancer, preferably angiogenesis, e.g. a cytotoxic agent, said method involving
administering to said body a compound of formula (I) and detecting the uptake of
said agent by cell receptors, preferably endothelial cell receptors and in particular
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avB3 receptors, said administration and detection optionally but preferably being
effected repeatedly, e.g. before, during and after treatment with said drug.

The compounds of the present invention can be synthesised using all the known
methods of chemical synthesis but particularly useful is the solid-phase
methodology of Merrifield employing an automated peptide synthesiser (J. Am.
Chem. Soc., 85: 2149 (1964)). Typically, the desired sequences are assembled by
solid-phase peptide synthesis. Standard prdcedures for the synthesis strategy

~ employed for the examples of this invention are described in E. Athertoh &R.C.
Sheppard, “Solid phase peptide synthesis: a practical approach”, 1989, IRL Press,
Oxford. ‘

For example, a resin with"an acid-labile linker group, to which the desired amino-
proteéted C-terminal amino acid residue has been esterified, is used. The amino
protecting group is then removed and the second amino acid in the sequence is
coupled using a suitable condensation reagent. Amino acids with semi-permanent
amino protecting groups and 'permanent protecting groups for the functional side
chains are erhployed. Amino-deprotection and coupling cycles are then repeated in
alternating steps until the sequence of interest is assembled.

Alternatively, the peptides can be synthesised through solution peptide synthesis
methods known in the art, either in a step-wise manner from the carboxyl terminus
and/or through the application of segment condensation or ligation methods,
employing comprehensive or minimal protection strategies. Combined solution-solid
phase ségment condens_aﬁon approaches can also be applied.

Generally, the reactive side-chain groups present (for example amino, hydroxyl,
guanidino and carboxyl groups) will be protected during overall synthesis as
indicated ahove. A wide choice of protecting groups for amino acids is known (see,
e.g., Greene, T.W. & Wuts, P.G.M. (1991) Protective groups in organic synthesis,
John Wiley & Sons, New York). Amino protecting groups which may be employed
include 9-ﬂuorenylmethoxycarbonyl (Fmoc) and t-butyloxycarbonyl (Boc). Side-
chain protecting groups which may be employed include t-butyl (1Bu), trityl (Trt), Boc,
and 2,2,5,7,8—pentamethylchroman-6-sulfonyl (Pmc). It will be appreciated that a
wide range of other such groups are known in the art.
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Finally the permanent side-chain protecting groupé are removed and the peptide is
cleaved from the resin, usually simultaneously through treatment with a suitable
acidic reagent, e.qg. trifluoroacetic acid (TFA).

Peptidic vectors containihg multiple bridges are synthesised using different cysteine
protecting groups so that no ambiguity exists as to the final folded form of the vector.
The synthesis disclosed in WO03/006491, describing how the peptides, including
thioether and disulphide bridges are formed, may be used. Thioether cyclisation
may e.g. be carried out in the following way: The Cys(t-Bu)-protected peptide is
dissolved in water/acetonitril (1 mg/ml). The mixture is adjusted to pH 8 using diluted
ammonia solution and the mixture is stirred over night. Disulphide bridges may be
formed by DMSO/THF oxidation in the following way: The peptide is dissolved in 5
% DMSO/TFA (1 mg/ml) and the mixture is stirred for 30 minutes.

Conjugation of W1 and /or X to the peptide :

W, and /or X7 can be conjugated to the peptide using all the known methods of
| chemical synthesis. Particularly useful is the nucléophile substitution reaction where
a leaving lgroup on the peptide N-terminus is replaced by a nucleophilic group on W,
and /or X7. Such a leaving group may be a bromide attached in alpha position to a
carbonyl group, and such a nucleophile may be nitrogen.

Conjugation of Z to the peptide, to W, and /or X7 : |

Z can be conjugated directly to the peptide using the same methods as for the -
conjugation of W, and /or Xy to the Ipeptide. In the case where Z is attached to the -
peptide via Wy or X7 any methods of chemical synthesis may be used in the
conjugation of Z and W, or X;. Partiéularly useful is amide bond formation.

The peptide vector and peptide-based compounds may be purified using high
performance liquid chromatography (HPLC) and characterised by mass
spectrometry and analytical HPLC before testing in the in vitro screen.

The present invention will now be further illustrated by way of the following non-
limiting examples.

Examples
Example 1 Conjugate of [Cys*®] cyclo[CH,CONH-Asp-Cys-Arg-Gly-Asp-Cys]-Phe-

Cys-Gly-NH-(CH,CH-0),CH,CH,NH, and carba-Pn216 chelate
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1 a) Synthesis of CICH.CONH-Asp-Cys(iBu)-Arg-Gly-Asp-Cys-Phe-Cys(tBu)-Gly-
NH-(CH,CH-0),CH,CH.NH.

0 0 :
H H H
HN\:)LN/Q(N\)J\N/\H/N\)LN N\)J\N N\/U\N/\/O\/\O/\/NHz
z H z H E H H H
0 0 0]
o o}
HO . HO
NH Molecular Weight = 1293.986
H N—< Exact Mass = 1292.512
2 NH Molecular Formula = C52H85CIN1401683

The peptide was synthesised on an ABI 433A automatic peptide synthesiser starting
with O-Bis-(aminoethyl)ethylene glycol trityl resin on a 0.25 mmol scale using 1 mmol
amino acid and chloroacetic acid cartridges. The amino aéids and chloroacetic acid
were pre-activated using HBTU ‘before coupling. The simultaneous removal of
peptide and side-chain protecting groups (except tBu) from the resin was carried out
in ;i'FA containing TIS (5 %), H20 (5 %) and phenol (2.5 %) for two hours.
After work-up crude peptide was obtained as a white solid (Analytical 'HPLC:
- Gradient, 5-50 % B over 10 min where A'= H,0/0.1 % TFA and B = CH3;CN/0.1 %
TFA; column, Phenomenex Luna 3y C18 50 x 4.6 mm; detecﬁon, uv 214 nm;
product retention ‘time, 6.50 min). Further product: characterisation was carried out
using electrospray mass spectrometry (expected, M+H at 1293.5, found, at 1293.5).

1 b) Synthesis of cyclo[CH,.CONH-Asp-Cys(tBu)-Arg-Gly-Asp-Cys]-Phe-Cys(tBu)-
Gly-NH-(CH-CH»0),CH,CH,NH, |

3
°Y o oo e . ‘ .
HN\_)LN/L[(N\_)LN/\H/N\:)J\N N\_)J\N/\'\H/N\')LN/\,O\/\ o~
5 H o) z H o) H H: o) -1 H 0 H

o §=o

HO HO Molecular Weight = 1257.525
NH Exact Mass = 1256.535
H N—< Molecular Formula = C52H84N14016S3
2

NH
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CICH,CONH-Asp-Cys(tBu)-Arg-Gly-Asp-Cys-Phe-Cys(tBu)-Gly-NH-
(CH,CH,0),CH,CH:NH, was dissolved in water/acetonitrile. The mixture was
adjusted to pH 8 with ammonia solution and stirred for 4 hours.

After work-up crude peptide was obtained as a white solid (Analytical HPLC:
Gradient, 5-50 % B over 10 min where A = H,0/0.1 % TFA and B = CH3CN/0.1 %
TFA; column, Phenomenex Luna 3y C18 50 x 4.6 mm'; detection, UV 214 nm;
product retention time, 5.90 min). Further product characterisation was carried out
using electrospray mass speétrometry (expected, M+H at 1257.5, found, at 1257.5).

1 ¢) Synthesis of [Cys?®] cyclolCH,CONH-Asp-Cys-Arg-Gly-Asp-Cys]-Phe-Cys-Gly-
NH-(CH,CH,0),CH>CH,NH,

(o]
fe) Molecular Weight = 1143.293
HO NH ‘ H . Exact Mass = 1142.394
' Molecular Formula = C44H66N14016S3
H,N—{
NH

Cyclo[CH,CONH-Asp-Cys(tBu)-Arg-Gly-Asp-Cys(iBu)-Phe-Cys]-Gly-NH-
(CH,CH,0),CH,CH,NH, was dissolved in TFA (200 ml) containing anisole (500 ,ul)
DMSO (4 ml). The mixture was stirred for 15 min following which the TFA was
removed in vacuo and the peptide preCIpltated by the addition of diethyl ether.
Purification by preparative HPLC (Phenomenex Luna 5up C18 (2) 250 x 21.20 mm
column) of the crude material was carrjed out using 0-30 % B, where A = H;0/0.1 %
TFA and B = CH3;CN/0.1 % TFA, over 40 min at a flow rate of 10 mL/min. After
Iyophilisétion 18.7 mg of pure material was obtained (Analytical HPLC: Gradient, 0-
30 % B over 10 min where A = H,0/0.1 % TFA and B = CH3CN/0.1 % TFA; column,
Phenomenex Luna 3u C18 50 x 4.6 mm; detection, UV 214 nm; product retention
time, 5.73 min). Further product characterisation was carried out using electrospray
mass spectrometry (expected, M+H at 1143.4, found, at 1143.5).
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1 d) Conjugation of peptide and carba-Pn216 chelate

LN

Q

o} 0

v>=o 3=0

EM =1581.71 «
HzN‘ﬁNH MF = C66H107N19020S3 N

Carba-Pn216 chelate active ester, N-methylmorpholine and [Cys?®] cyclo[CH,CONH-
- Asp-Cys-Arg-Gly-Asp-Cys]-Phe-Cys-Gly-NH(CH,CH,0),CH,CH,NH, are dissolved in
N,N-difnethylformamide (0.5 ml). The mixture is stirred for 24 hours,.‘Water is added
and f:he product purified by preparative HPLC. '

Example 2 Conjugate of [Cys®*®] cyclo[CH,CONH-Lys-Cys-Arg-Gly-Asp-Cys]-Phe-
Cys-CCXs-NH» and carba-Pn216 chelate

2 a) Synthesis of CICHQCONH-LVS-Cvs(tBu)-Arq-GI\LAsp-Cvs—Phe-Cvs(tBu)—CCXa-
NH;

S HS, S

J “ >
e D

The peptide is synthesised on an ABI 433A automatic peptide synthesiser starting
with Rink Amide AM resin on a 0.25 mmol scale using 1 mmol amino acid and
chloroacétic acid cartridges. The amino acids and chloroacetic acid are pre-activated
using HBTU before coupling. The simultaneous removal of peptide and side-chain
protecting groups (except tBu) from the resin is carried out in TFA containing TIS (5
%), H0 (5 %) and phenol (2.5 %) for two hours. After work-up, crude peptide is
obtained as a white solid.

S S
(@) 0 H o} H 9@ " (o} H 0 H " .
HN\:)]\{:ll N\.)kﬂ/\n/N\/lLN N\_)j\H N\)Lﬁ/\/O\/\o/\/N\ﬂ/\/\[rN\/\g\/N
H o) H o) ’; 5 H &

T WD e
NH MW = 15682.90

Xt

.OH

N

)

OH.

N N Q N
Y WYY Y ' e e Y ey
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2 b) Synthesis of cyclo]CH,CONH-Lys-Cys(tBu)-Arg-Gly-Asp-Cys]-Phe-Cys(iBu)-
CCXs-NH.»

$

] \f >S/
0 0 . 0 o .
HN%HJ\'(H%H/\H/H\{U\N y IH\I\:)J\”)\[(N\/\.O/\/O\/\O/\/H\H/\O/\H/NHZ
] 0 7 0 X 0 3 o} o o

H

, O

HN HN=(

" NH,

ClCHZCONH-Lys-Cys(tBu)—Arg~Gly-Asp-Cys-Phe-Cys(tBu)-CCXs-NH2 is dissolved in
water/acetonitrile. The mixture is adjusted to pH 8 with ammonia solution and stirred
for 4 hours. Crude peptide is obtained as a white solid after lyophilisation.

.2 c) Synthesis of [Cys*®] cvclo[CHchNH-Lvs-Cvs-Arq-GIv—Aép-CvsT—Phe—Cvs-
CCXg-NH,»

| S
H . H\)j\ H\-_)J\N

H H
Y N Y N X N O O (0] 2
N : H/\n/ : N I | : \[O]/\ /\[C])/

0] }NH (o] H(}:o }O @

H,N HN=(
NH,
Cyclo[CH,CONH-Lys-Cys(tBu)-Arg-Gly-Asp-Cys]-Phe-Cys(tBu)-CCXs-NH; is

dissolved in TFA (200 ml) containing DMSO (4 ml). The mixture is stirred for 30 min
following which the TFA is removed in vacuo and the peptide precipitated by the
addition of diethyl ether.
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2 d) Conjugation of peptide and carba-Pn216 chelate

m¢g¢N¢g e g

HO

=0
HN
H
Pt
: A\
HN N
HO
N\
N-OH

Carba-Pn216 chelate active ester, N-methylmorpholine and [Cys*®] cyclo[CH,CONH-
Lys-Cys-Arg-Gly-Asp-Cys]-Phe-Cys-CCXg-NH, are dissolved in N,N-
dimethylformamide (0.5 ml). The mixture is stirred for 24 hours. Water is added and
the product purified by preparative HPLC.
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Claims |
1. A compound of general formula (I)
Z1 —W1
S— s

R[a-c(=0)-x1-xz,-xs,-cs-D-xl,;-x\,:,-xa-x?-z2

S (CH,),
() |

and pharmaceutically acceptable salt thereof
wherein

G represents glycine

D represents aspartic acid

R, represents -(CHz),- or -(CHz)n-CeH;- wherein
n represents a positive integer 1 to 10

h represents a positive integer 1 or 2

X1 représents an amino acid residue wherein said amino acid possesses a
functional side-chain such as an acid or amine, | ,

Xzand Xg represent independently amino acid residues together forming a
disulphide bond,
' Xs represents arginine, N-methylarginine or an arginine mimetic,

X, represents a thiol-containing amino acid residue, and '

Xs represents a hydrophobic amino acid or derivatives thereof, and

X7 represehts a biomodifier moiety or is absent

at least one of Z, or Z, is present and represents an antineoplastic agent, or
an imageable moiety and - .

W, represents a spacer moiety or is absent

2. A compound as claimed in claim 1 wherein the imageable moiety is a ‘metal
entity M chelated by a chelating agent A;.

3. A compound as claimed in claims 1 and 2 wherein any of the amino acid'
residues are independently in the D or L conformation.
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4. A compound as claimed in any of claims 1 to 3 wherein R, represents -(CH,)-.
5. A compound as claimed in any of claims 1 to 4 wherein X, represents aspartic

acid, glutamic‘ acid, lysine, homolysine or another diaminoalcylic acid or derivatives
' thereof. '

6. A compound as claimed in any of the previous claims wherein X5, X; and X
independently represent a.cysteine or homocysteine residue.

7. A compound as claimed in any of the previous claims wherein X; represents
arginine. o
8. ‘Compound as claimed in any of the previous claims wherein Xs represents a

tyrosine, phenylalanine, 3-iodo-tyrosine or naphthylalanine.

9. A compound as claimed in any of the previous claims wherein X; compfises
1-10 units of a monodisperse PEG building block.

10. A compound as claimed in any of the previous claims wherein X; comprises
*1-10 units of formula (I1) - :

H
HN O SN
0 0 A\g/\o I

m
(IT)

11. A compound as claimed in any of claims 1-8 wherein X7 represent 1- 10
amino acid residues '

12. A compound as claimed in any of the previous claims 1 to 8 and claim 11
wherein X; comprises one or more of glycine, lysine, aspartic acid or serine residues,
preferably glycine.

13. A compound as claimed in any of the previous claims wherein A, is a
chelating agent of formula (lII)
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2
R B R4 R2 RZ
RZ ‘ R2
R2 R2
RL_ HN R? NH RY
Rl Rl
RV . N=—" R
N |
OH OH
(IIT)

where: ‘

each R', R?, R® and R* is independently an R group; |

each R grouyp is independently H or Cy.qpalkyl, Cs.oalkylaryl, C,.1o alkoxyalkyl, Cs.10
hydroxyalkyl, C1.1¢ alkylamine, C1.o fluoroalkyl, or 2 or more R groups, together with
the atoms to which théy are attached form a carbocyclic, heterocyclic, saturated or
unsaturated ring. '

14. . A compound as claimed in any of the previous claims where A, is a chelating

agent qf formula (IV)
HO—N?H
N:>_L
N *
HO—N=2L H
(V)

15. A compound as claimed in any of the previous claims wherein M comprises
metal radionuclides, paramagnetic metal ions, heavy metal ions or cluster ions.

16. A compound as claimed in any of the previous claims wherein M comprises
90Y 99m-|-C 111|n 47SC 67Ga 51Cr 177msn 67Cu 167Tm 97Ru 188Re 177Lu 199Au 203Pb

3 ) 1 3 H ) 3 1 H ) 3 ] b
or'“'Ce.
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17. A compound as claimed in claims 1 to 16 in any of the previous claims
wherein M is *"Tc.
18. A compound as claimed in any of the previous claims 1 to 12 where Z1 or Z2
is present and represents 8F,

19. A compound as claimed in any of the brevious claims 1 to 12 where Z1 or 22
is present and represents a fluorescent dye.

20. A compound as claimed in any of the previous claims 1 to 12 where Z, or Z,
is present and is an antineoplastic agent.

21. A compound as claimed in claim 20 where Z; or Z; is present and represents
cyclophosphamide, chloroambucil, busulphén, methoirexate, cytarabine, fluorouracil,
vinblastine, paclitaxel, doxorubicin, daunorubicin, etoposide, teniposide, cisplatin,
amsacrine or docétaxel. :

22.  Acompound as claimed in‘any of the previous claims where W; is glutaric or
succinic acid ‘

23. A pharmaceutical composition comprising an effective amount of a compound
of general formula (1) or a salt thereof, together with one or more pharmaceutically
acceptable adjuvants, excipients or diluents for use in enhancing image contrast in in
vivo irﬁaging or for treatment of a disease.

24. Use of a compound as claimed in any one of claims 1 to 19 and 22 in the
preparatlon of a contrast medium for use in a method of diagnosis involving
administering said contrast medlum to a human or animal body and generatlng an
lmage of at least part of said body.

25. Use of a compound as claimed in anyVOne of claims 1 to 15 and 19 to 22 for
the preparation of a medicament for the therapeutic or prophylactic treatment of
cancer or a related disease in a human or animal.

26. A method of generating images of a human or animal body involving
administering a contrast agent to said body, and generating an image of at least a
part of said body to which said contrast agent has distributed, characterised in that
said contrast agent comprises a compound as claimed in any one of claims 1 to 19
and 22.
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27. A method of generating enhanced images of a human or animal body
previously administered with a contrast agent composition comprising a compound
as claimed in claim 1, which method comprises generating an image of at least part
of said body.

28. A method of monitoring the effect of treatment of a human or animal body
with a drug to combat a condition associated with cancer, said method involving
administering to said body a compound or composition as claimed in any one of
claims 1 to 19 and 22 and detecting the uptake of said compound or composition by
cell receptors, said administration and detection optionally but preferably being
effected repeatedly, e.g: before, during and after treatment with said compound or
composition. .

29. A method of treating cancer or a related disease in a human or animal body
which comprises the administration of an effective amount of a compound or
composition as claimed in any one of claims 1 to 15 and 19 to 22.

30. A compound as claimed in any of claims 1-22 for use as a contrast agent in‘
diagnostic imaging, for the treatment of cancer or for the monitoring of the effect of
treatment.
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SEQUENCE LISTING
<110> Amersham Health AS
<120> Peptide based compounds
<130> PN0431
<160> 5
<170> Patentln version 3.1
<210> 1
<211> 8
<212> PRT
- <213> Artificial sequence
<220>
<223> Synthesised peptide
<220>
<221§ MISC_FEATURE
<222> (1)‘..(1)
<223> Amino acid with functional side-chain
<220>-
<221> MISC_FEATURE
<222> (2)..(2)

<223> Amino acid residue capable of forming a disulphide bdnd
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<220>
<221> MISC_FEATURE
<222> (3)..(3)
<223> Arginine, N-methylarginine or arginine mimetic
| <220>.
<221> MISC_FEATURE
<222> (6)..(6)
<223> A thiol-containing amino acid‘
<220>
<‘22‘1> MISC_FEATURE
<222> (7).;(7)
<223> A hydréphobic amino acid
<220>
<221> MISC_FEATURE
<0205 (8).(8)
<223> Amino acid residue capabie of forming a disulphide bond
<400> 1

Xaa Xaa Xaa Gly Asp Xaa Xaa Xaa
1 5
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<210> 2
<211>.9
<212> PRT
<213> Artificial sequence’
<220>
. <223> Synthesised peptide

<400> 2

Asp Cys Arg Gly Asp Cys Phe Cys Gly
1 5 '

<210> 3
<211> 9
<212> PRT
<213> Artificial sequence
<220>

' <223> - Synthesised peptide
<220>
<221> MISC_FEATURE
<222> (1)..(1)

<223> CH2CONH-Aspartic acid
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<220> |

<221> THIOETH
<222> (1)..(6)

5223> Thioether bridge between residue 1A and 6
<220>

<221> DISULFID'

<222> (2)..(8)

<223> Disulphide bridge between residues 2 and 8
<400> 3

Xaa Cys Arg Gly Asp Cys Phe Cys Gly
1 5

<210> 4

<211> 9

.<212> PRT

<213> - Artificial sequence
<220>

<223> Synthesised peptide
<220>

<221> MISC_FEATURE

PCT/NO2005/000209
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<222> (‘i)..(1)

<223> CHZCONHfLysine

<220>

<221> THIOETH

<222> (1)..(6)

<223> Thioether cyclisation betweén position 1 and 6
<220>

<221> DISULFID

<222; (2)..(8)

<223> Disulphide bridge Eetween residues 2 and 8
<400> 4

Xaa Lys Cys Arg Gly Asp Cys Phe Cys
1 5 ‘

<210> 5

<211> 9

<212> PRT

<213> Artificial sequence
<220>

<223> Synthesised peptide
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<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> CH2CONH-Lysine

<400> 5

Xaa Lys Cys Arg Gly Asp Cys Phe Cys
1 5



Int ional Application No

INTERNATIONAL SEARCH REPORT PCT/N02005/000209

CLASSIFICATION OF SUBJECT MATTER

TPC 7 CO7K14/705  GOIN33/68 A61K38/17

According to International Palent Classification (IPC) or 1o both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 CO7K GOIN A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, whetre practical, search terms used)

EPO-Internal, WPI Data, Sequence Search, CHEM ABS Data, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 03/006491 A (AMERSHAM HEALTH AS; 1-30
CUTHBERTSON, ALAN; INDREVOLL, BAARD;
SOLBAKKEN, MA)

23 January 2003 (2003-01-23)

the entire document, particularly claims
1-28, pages 1-6 and the examples

X WO 01/77145 A (NYCOMED IMAGING AS; 1-30
CUTHBERTSON, ALAN; INDREVOLL, BAARD)
18 October 2001 (2001-10-18)

the whole document

P,X WO 2005/003166 A (AMERSHAM HEALTH AS; 1,3-14,
CUTHBERTSON, ALAN; INDREVOLL, BAARD; 19,22-30
SOLBAKKEN, MA)

13 January 2005 (2005-01-13)

page 1 - page 5; claims 1,3,10-13

D Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents : . . . -

'T* later document published after the international filing date
or priotity date and not in conflict with the application but
cited ;o understand the principle or theory underlying the
invention

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E" earlier document but published on or afterthe international

filing dat *X* document of particular relevance; the claimed invention
lling dale ) cannot be considered novel or cannot be considered to
'L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

which is ciled to establish the publication date of another

citation or other special reason (as specified) Y* document of particular relevance; the claimed invention

cannot be considered to involve an inventive step when the

*0O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
27 September 2005 06/10/2005
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340~-2040, TX. 31 651 epo nl, .
Fax:((+31—70)) 340-3016 Schmidt, Harald

Form PCT/ISA/210 (second sheet) (January 2004)



rnational application No.

INTERNATIONAL SEARCH REPORT PCT/N02005/000209

Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. |:| Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. l:l Claims Nos.: i
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 8.4(a).

Box lil Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.
2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment

of any additional fee.

3. [:I As only some of the required additional search fees were timely paid by the applicant, this internationai Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I::l The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)




International Application No. PCT/N02005 /000209

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box II.1

Although claims 26-28 are directed to a diagnostic method practised on
the human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Although claim 29 is directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.




INTERNATIONAL SEARCH REPORT

ni ional Application No
Information on patent family members

PCT/N02005/000209
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 03006491 A 23-01-2003 BR 0210886 A 22—-06-2004
CA 2452923 Al 23-01-2003
CN 1622830 A 01-06-20056
EP 1404371 A2 07-04-2004
HU 0400974 A2 30~-08-2004
JP 2005507376 T 17-03-2005
MX  PA04000173 A 18-03-2004
PL 367273 Al 21~-02-2005
US 2005070466 Al 31-03-2005

WO 0177145 A 18-10~-2001  NONE

WO 2005003166 A 13-01-2005 NONE

Fom PCT/ISA/210 (patent family annex) (January 2004)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

