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(7) ABSTRACT

Radiopharmaceuticals comprising molecules that target to
N-formyl-methionyl-leucyl-phenylalanine (fMLF) receptor
on leukocytes in order to target sites of inflammation for
diagnostic imaging are described. The targeting molecules
are attached to capping groups that make the entire molecule
either antagonists or weak agonists of fMLF receptor and
therefore do not elicit a chemotactic response resulting in
neutropenia. The preferred targeting molecule is ReO-Gly-
lys(Dimethylgly-t-Butylgly-cys-gly)-glu-trp-phe-leu-nle-
NHCOcyclopropyl. The invention also relates to the use of
combinatorial chemistry to obtain preferred molecules that
target sites of inflammation for diagnostic imaging.
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CHEMOTACTIC PEPTIDE ANTAGONISTS FOR
IMAGING SITES OF INFLAMMATION

FIELD OF THE INVENTION

[0001] The present invention relates to diagnostic imaging
of the sites of inflammation in humans and animals. More
particularly, the present invention relates to the use of
combinatorial chemistry to identify targeting molecules
which bind to receptors on cells that accumulate at sites of
inflammation.

BACKGROUND OF THE INVENTION

[0002] The art of diagnostic imaging exploits contrasting
agents that in binding or localizing a site selectively within
the body, help to resolve the image of diagnostic interest.
57Gallium salts, for example, have an affinity for tumours
and infected tissue. With the aid of scanning tomography,
5’Gallium salts can reveal afflicted body regions to the
physician. Other contrasting agents include metal radionu-
clides such as *™technetium and '®*%'®*3rhenium. These
have been used to label targeting molecules such as proteins,
peptides and antibodies that localize at desired regions of the
human body.

[0003] Tt is critical for the management of patient care to
have the ability to quickly and accurately identify sites of
infection and resultant inflammation. Current radionuclide
labeled targeting molecules for targeting sites of infection
and resultant inflammation bind to leukocytes (white blood
cells). These targeting molecules do not provide prompt
diagnosis due to delays of up to 12-24 hours following
injection. These delays occur because the targeting mol-
ecules require the separation of leukocytes from the patients
whole blood before radiolabeling. Further delays result
because after re-injection the leukocytes take several hours
before they can re-localize to the sites of inflammation.
Other targeting molecules have high molecular weight
which results in slow delivery of the radiopharmaceutical to
the sites of inflammation.

[0004] The problem with time delays can be overcome by
using radiopharmaceuticals that bind well to N-formyl-
methionyl-leucyl-phenylalanine (fMLF) receptor on leuko-
cytes. This receptor is also referred to as formyl peptide
receptor (FPR). The accumulation of leukocytes at sites of
inflammation is the primary mechanism by which the
immune system localizes and destroys microbial and other
toxic agents. Radiopharmaceuticals that bind to fMLF
receptor can label leukocytes that are present in circulation
as well as those at sites of inflammation. This allows for
prompt diagnosis.

[0005] fMLF is a bacterial product that initiates leukocyte
chemotaxis by binding to high affinity fMLF receptors
present on polymorphonuclear leukocytes (PMNs) and
mononuclear phagocytes. Chemotaxis refers to the migra-
tion of leukocytes to sites of inflammation and infection.
Current targeting molecules that that bind well to fMLF
receptor are agonists for this receptor. These targeting mol-
ecules therefore elicit an accumulation of leukocytes in
healthy tissue that causes tissue damage. This effect is called
neutropenia. This is a significant problem.

[0006] Most known chemotactic antagonists however
exhibit low binding affinity to the fMLF receptor. None have
a group that is suitable for transporting a radionuclide that is
essential for radioimaging applications.
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[0007] There is therefore a need for radiopharmaceuticals
that have a high affinity for the fMLF receptor so that they
can target leukocytes that accumulate at sites of inflamma-
tion. There is a further need for such radiopharmaceuticals
that are antagonists or very weak agonists of chemotaxis in
order to eliminate problems such as neutropenia that are
associated with agonists.

[0008] Recent studies have indicated that the binding
affinity of targeting peptides and the chemotactic function-
ality of those targeting peptides depend on two different
factors. The three amino acid residues at the N-terminus of
the peptides (methionine, leucine and phenylalanine) mainly
govern the degree of binding of the targeting peptide to the
receptor. There is also a contribution from amino acid
residues that are more removed from this site. The functional
group attached to the N-terminus of the peptides has a large
affect on the chemotactic functionality of the peptide when
bound to the receptor. For example the presence of a formyl
group or an acetyl group has been shown to provide agonist
or weak agonist activity whereas a tertbutoxycarbonyl group
causes the peptide to exhibit antagonist activity but with low
affinity binding.

[0009] There is therefore a need for a radiopharmaceutical
that is a chemotactic antagonist with an N-terminus capping
group and a structure that confers a strong binding affinity
for the fMLF receptor to the radiopharmaceutical.

SUMMARY OF THE INVENTION

[0010] The invention relates to radiopharmaceuticals that
are capable of complexing a radionuclide metal and that has
a high binding affinity for fMLF receptor. The radiophar-
maceuticals of the present invention are antagonists or weak
agonists of chemotaxis.

[0011] The invention includes metal-containing molecules
that are capable of binding to the fMLF receptor. The
invention also includes molecules that contain a region
complexed to transition metals. The presence of the metal
within the molecule allows for the accumulation of the metal
at sites of inflammation or infection, since the whole mol-
ecule binds to receptors upregulated on leukocytes that
accumulate at these sites, and thus allows for the detection
of inflammation or infection.

[0012] According to one aspect of the present invention,
there is provided a combinatorial library for obtaining
compounds that target sites of inflammation comprising a
mixture molecules of the following formula I:

O
z

p

HN

CG— E—Nle—Leu—Phe—X— Xo—X3—X4—OH

[0013] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; Z is a chelator capable of complexing
a radionuclide metal or a chelator attached to a radionuclide
metal, X3 being a site of attachment for said chelator.
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[0014] According to another aspect of the present inven-
tion, there is provided a compound for binding to sites of
sites of inflammation having the following formula I:

O
z

p

HN
cG— E-Nle-Leu-Phe-X —X,—X3—X4;—OH

[0015] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; Z is a chelator capable of complexing
a radionuclide metal or a chelator attached to a radionuclide
metal, X3 being a site of attachment for said chelator.

[0016] According to a particular aspect of the invention
there are provided compounds of formula II:

II

SP N Ro

H
N

H
NH N O
O 1; :

HN O

CG—N-Nle-Leu-Phe-X =X,=X;—~X,—~OH

[0017] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; X3 being a site of attachment for said
chelator, R, and R2 is a linear or branched, saturated or
unsaturated C,_ alkyl chain that is optionally interrupted by
one or two heteroatoms selected from N, O, and S; and is
optionally substituted by at least one group selected from
hydroxyl, amino, carboxyl, C, ¢ alkyl, aryl and C(O)R; R3
is selected from H; alkyl; an alkyl substituted by a group
selected from amino, aminoacyl, carboxyl, guaniginyl,
hydroxyl, thiol, phenyl, phenolyl, indolyl, and imidazolyl;

[0018] According to another aspect of the invention there
are provided compounds of the formula III:

m
| R
S N R
\ / ’
H M
N 7\
/L N N o
HN o ; :

o R,
CG— N-Nle-Leu-Phe-X—Xo =X~ X—OH
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[0019] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; X3 being a site of attachment for said
chelator; and R, R2 and R3 are defined as above; M is a
metal or an oxide or nitride thereof.

[0020] According to yet another aspect of the present
invention, there is provided a method of obtaining a com-
pound that targets sites of sites of inflammation comprising
the steps of:

[0021] T) Preparing a library of compounds of the
following formula I:

O
z

p

HN

CG— E—Nle—Leu—Phe—X— Xo—X3—X4—OH

[0022] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; Z is a chelator capable of complexing
a radionuclide metal, X3 being a site of attachment for said
chelator.

[0023] 1II) Preparing mixtures of said compounds com-
prising different variables of said natural or synthetic
amino acids and said capping groups;

[0024]
N-formyl-methionyl-leucyl-phenylalanine
receptor,

[0025] IV) Selecting mixtures that show positive bind-
ing to  N-formyl-methionyl-leucyl-phenylalanine
(fMLF) receptor, and

II) Testing said mixtures for binding to
(fMLF)

[0026] V) Deconvoluting said mixtures that show posi-
tive binding to N-formyl-methionyl-leucyl-phenylala-
nine (fMLF) receptor to obtain a compound that binds
to N-formyl-methionyl-leucyl-phenylalanine (fMLF)
receptor.

[0027] According to another aspect of the invention there
is provided a use of the compound of formula I to target and
image sites of inflammation in a patient.

[0028] The invention also includes a kit comprising com-
pounds of formula I, and suitable reagents for labeling the
compounds with a radionuclide metal and delivering the
labeled compounds to a patient.

DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a bar graph showing competition Binding
of Re-library mixtures administered to elicited rat PMNs in
the presence of 6 nM H>-fMLF. Data is expressed as a %
control of *H-fMLF binding with standard errors being
=15% in all cases (n=1; replicates of 4). FIG. 1A represents
mixtures administered at 10 uM concentrations. The control
compound illustrates competition binding by ReORP455
(Re-metal complexed to the (Dimethylgly-t-Butylgly-cys-
gly)-chelator) while FIG. 1B represents competition binding
of library mixtures administered at 1.0 uM concentrations;
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[0030] FIG. 2 shows competition-binding curves of
library ReORP553 deconvolution compounds with 6 nM
SH-fMLF. Fit of curves to one-site competition function with
Prism software is indicated for a correlation coefficient
=(0.98 for all graphs. ReORP553 17-01 exhibited the great-
est binding affinity and the receptor binding curve in relation
to control compounds fMLF and N-t-BocMLF which is
represented in graph A;

[0031] FIG. 3 is a binding curve showing competition
binding of ReORP553 17-01 with 6 nM *H-fMLF to human
neutrophils. Fit of curves to one-site competition function
with Prism software indicated a correlation coefficient
=0.97 for all binding curves. ReORP553 17-01 exhibited a
binding affinity which is similar to N-t-BocMLF and less
than fMLF (n=1, performed in replicates of 3);

[0032] FIG. 4 is a bar graph showing the effect of
ReORP553 17-01 on MPO release in human neutrophils
stimulated with varying concentrations of fMLF. Significant
inhibition of MPO release is observed by 10 uM ReORP553
17-01 at fMLF concentrations of 107 M and 107°M. Data
is expressed as percent of control absorbance +S.E.M. (n=1,
performed in replicates of 4) This effect is comparable to
that of N-t-BocMLEF, a known antagonist

[0033] FIG. 5 is a plot showing HPLC purified Tc-99m-
RP553 17-01 labeling. RP553 17-01 was radiolabeled with
99m sodium pertechnetate under RP553 17-01 (200 ug,
0.144 mmoles) was dissolved in 100 ul saline and 100 ul
acetonitrile. Tin (II) chloride (40 ug) and sodium gluconate
(1.3 mg) were added to the peptide solution followed by
Na[*°Tc0,] (10 mCi). The solution was carried out for 1
hour at room temperature. The reaction was analyzed using
HPLC and the product was purified under a step-gradient
condition. The radiochemical purity of the HPLC purified
Tc-99m-RP553 17-01 was >90% as shown in the trace;

[0034] FIG. 6 is a plot showing binding of f-Met-Leu-
[3H]Phe fo elicited rat peritoneal neutrophils. Neutrophils
(0.25x10-1.0x10° cells) were incubated at 4° C. for 1 hour
with varying concentrations of f-Met-Leu-[*H]Phe. For
FIG. 6A the data represents specific binding (total minus
nonspecific binding in the presence of excess nonradiola-
beled fMLF) (r=0.95). For FIG. 6B the data represents
Scatchard transformation of the binding isotherm indicates
binding to a single receptor population with a slope of
-0.16+0.02 and an x-intercept of approximately 34+0.5
(r=-0.97; n=3 performed in quadruplicate),

[0035] FIG. 7 is a plot that shows the release of MPO by
elicited rat peritoneal neutrophils. Dose-dependent release
of myeloperoxidase was exhibited by fMLF in FIG. 7A and
fMLEK in FIG. 7B. Agonist response is expressed as % of
the O.D. g, value attained in control wells lacking stimula-
tion and error bars represent S.E.M. values (n=3, performed
in quadruplicate; r=0.99); and

[0036] FIG. 8 is a bar graph showing competition Binding
of N-terminal modified peptide NleLFK to elicited rat
PMNs. Modified peptides were administered at 1 uM and 10
uM concentrations in the presence of 6 nM *H-fMLEF. The
iso refers to administration of known antagonist iso-BocM-
LFK. Data is expressed as mean % control with standard
errors being <15% in all cases (n=1, performed in quadru-
plicate).

DETAILED DESCRIPTION

[0037] The radiopharmaceuticals of the present invention
are molecules that target sites of inflammation. The pre-

May 12, 2005

ferred molecules are peptides that bind fMLF receptor. The
molecules include a chelating moiety that complexes radio-
nuclide metals such as **™Tc and Re which is isostructural
to #™Tc. The chelating moiety may play a role in binding
fMLF receptor.

[0038] The molecules of the of the present invention have
the following formula:

O
z

p

HN

CG— E—Nle—Leu—Phe—X— Xo—X3—X4—OH

[0039] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; Z is a chelator capable of complexing
a radionuclide metal or a chelator attached to a radionuclide
metal, X3 being a site of attachment for said chelator.

[0040] X3 is the amino acid residue used to attach the
metal preferably has three functional groups. Preferably X3
is lysine. Amino acid X3 must have a point of attachment to
the growing peptide to facilitate synthesis. Such a moiety
allows a suitably protected reagent to react with the amino
terminus of the solid supported peptide during the synthesis
(in the case of lysine this is the carboxyl group). The residue
must also contain a group for the attachment of further
amino acids to enable the peptide synthesis to be continued.
In the case of the preferred lysine this is the [(J-amino group
of the amino acid. Finally, the reagent must incorporate a
functional group for the later attachment of the metal
chelating portion of the molecule. This may be any group
capable of attaching to a metal chelator and may also be
linked to the rest of the residue by aliphatic, aromatic,
heteroaromatic, ether or other similar groups. These groups
may or may not be involved in the binding of the molecule
to the fMLF receptor. In the case of lysine therefore the three
groups are carboxyl, amino and amino. In some cases (for
example lysine) it may be necessary to optionally protect
one or two of the groups to allow selective reactions to take
place. Subsequent deprotection will then furnish the
required functional group for further reaction.

[0041] The preferred amino acid for X4 is glycine. Other
amino acids may also be used at position X4.

[0042] The metal chelating moiety used for the purposes
of the present invention includes chelators having the fol-
lowing general formula:
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[0043] wherein,

[0044] X is a linear or branched, saturated or unsat-
urated C,_ alkyl chain that is optionally interrupted
by one or two heteroatoms selected from N, O, and
S; and is optionally substituted by at least one group
selected from hydroxyl, amino, carboxyl, C, ¢ alkyl,
aryl and C(O)R;

[0045] Y is H or a substituent defined by X;

[0046] Z is the position of attachment for the target-
ing portion of the library; R* through R* are selected
independently from H; carboxyl; C, , alkyl; C, ,
alkyl substituted with a group selected from
hydroxyl, amino, sulfhydryl, halogen, carboxyl, C, ,
alkoxycarbonyl and aminocarbonyl; an alpha carbon
side chain of a D or L-amino acid other than proline;
and C(O)R;

[0047] R® is selected from H and a sulfur protecting
group; and

[0048] T is carbonyl or CH,.

[0049] Where the chelator is complexed to a metal or a
metal radionuclide, the complex has the following general
formula:

R4
R3

>L/\j/\

[0050] X is a linear or branched, saturated or unsat-
urated C,_ alkyl chain that is optionally interrupted
by one or two heteroatoms selected from N, O, and
S; and is optionally substituted by at least one group
selected from hydroxyl, amino, carboxyl, C, ¢ alkyl,
aryl and C(O)R;

[0051] Y is H or a substituent defined by X;

[0052] Z is the position of attachment for the target-
ing portion of the library;

[0053] R! through R* are selected independently
from H; carboxyl; C, , alkyl; C,_, alkyl substituted
with a group selected from hydroxyl, amino, sulf-
hydryl, halogen, carboxyl, C,_, alkoxycarbonyl and
aminocarbonyl; an alpha carbon side chain of a D- or
L-amino acid other than proline; and C(O)R;

[0054] T is carbonyl or CH,; and

[0055] M is metal for use in diagnostic imaging or an
oxide or nitride thereof.

[0056] The most preferred chelator for °°™technetium
radiopharmaceuticals is RP455. RP414 may also be used.
The structures of RP414 and RP455 are as follows:
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R O
> { o OH
NH HN N/\(
TI: ) ’
N S
/\
Me Me Acm

[0057] R=CH,OH RP414
[0058] R=C(CH,), RP455

[0059] Re and Tc complexes of these chelators are isos-
tructural. Also, these chelators are advantageous because the
chemistry of these compounds is well understood and they
form neutral Re and °™Tc complexes. It is possible to label
these chelators with Re or ®™Tc in one easy step. In addition
these chelators have the advantage of being applicable for
conjugation to a variety of targeting molecules, being com-
patible with solid phase synthesis.

[0060] Labeling of RP414 with ®**™Tc can be carried out
either at ambient or elevated temperature, rapidly, and with
quantities of chelator approaching stoichiometric amounts.
The complex is stable to both acidic and basic conditions
and remains unchanged in-vivo.

[0061] Other chelators may be used to carry out the
invention. The invention is not limited to the preferred
chelators listed above.

[0062] The chelator moiety of the targeting molecules
incorporate a diagnostically useful metal within their struc-
ture as a complex. Suitable metals include radionuclides
such as technetium and rhenium in various forms such as
#mTe0,*, 2°™Tc0,*, Re0,5*, ReO,*. Incorporation of the
metal into the structure of the molecule can be achieved by
various methods common in the art of coordination chem-
istry. In the case where the metal is technetium-99m (°°™Tc)
the following general procedure may be used to generate the
technetium-containing molecule. The chelator is dissolved
in an aqueous alcohol such as ethanol to form a solution. The
solution is then degassed to removed oxygen and the thiol
protecting group removed with a suitable reagent, for
example sodium hydroxide, and then neutralized with acetic
acid. In the labeling step sodium petechnetate, obtained from
a molybdenum generator, is added to the alcoholic solution
of the chelator, together with an amount of reducing agent
sufficient to reduce the technetium, and the resulting solution
heated. The labeled conjugate may be separated from the
contaminants “°™TcO,~ and colloidal *°™TcO, chromato-
graphically, for example with a C-18 sep-pak cartridge.

[0063] In an alternative method, labeling may be effected
by a transchelation reaction. The technetium source is a
solution of technetium complexed with labile ligands facili-
tating ligand exchange with the selected chelator. Suitable
ligands for transchelation are known to one skilled in the art
and may include tartrate, citrate, glucoheptonate, and hep-
tagluconate.

[0064] In a further alternative method, labeling may be
accomplished utilizing a “one-pot” procedure whereby the
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sulfur protecting group is removed during the labeling
process. The molecule having an acetomidomethyl group
attached to the sulfur is dissolved in aqueous ethanol. In the
labeling step sodium petechnetate, obtained from a molyb-
denum generator, is added to the alcoholic solution of the
chelator, together with an amount of reducing agent suffi-
cient to reduce the technetium, and the resulting solution
heated. The labeled conjugate may be separated from the
contaminants “*™TcO,~ and colloidal **™TcO, chromato-
graphically, for example with a C-18 sep-pak cartridge.

[0065] A different approach to the labeling of the chelators
defined above is described in U.S. Pat. No. 5,789,555 and is
incorporated herein by reference. The chelator molecules are
immobilized on a solid phase support through a linkage that
is cleaved upon metal chelation. This is achieved when the
chelator is coupled to a functional group of the support by
one of the complexing atoms. Preferably a complexing
sulfur atom is attached to the support which is functionalized
with a sulfur protecting group such as maleimide.

[0066] When labeled with a diagnostically useful metal,
molecules of the present invention can be used to detect sites
of inflammation or infection by procedures established by
one skilled in the art of diagnostic imaging. Thus a molecule
containing a metal such as *™Tc may be administered to a
mammal by intravenous injection in a pharmaceutically
acceptable solution such as isotonic saline. The amount of
metal-containing molecule appropriate is dependent upon
the distribution profile of the chosen molecule in the sense
that a compound that is cleared rapidly may be administered
in higher doses than a molecule that clears less rapidly. Unit
doses acceptable for imaging inflammation or infection are
in the range of about 540 mCi for a 70 kg individual. In vivo
distribution and localization is tracked by standard scinti-
graphic techniques at an appropriate time subsequent to the
injection—typically between 30 minutes and 180 minutes
depending upon the rate of accumulation at the target site
with respect to the rate of clearance at non-target tissue.

[0067] Capping groups within the scope of the present
invention include but are not limited to:

10
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May 12, 2005

-continued
14
N,
X
= al
N
o
16
0
O )
17
[ /:O
Cl
18
: N
>:O

Cl

[0068] Wherein Cl represents the point of attachment of
the capping group.

[0069] Attaching the capping group to the targeting com-
pound is achieved by the formation of an amide bond
between the terminal carbon molecule of the capping group
and the amino group of the amino acid of the targeting
compound to which the capping group is attached. The Cl
dissociates from the terminal carbon of the capping group
upon formation of the amide bond.

[0070] Preferred capping groups have an amide group or
a carbamate group. The capping group has a functionality
that makes the entire compound either an antagonist or only
a weak agonist of chemotaxis.

[0071] To increase the rate of identification of molecules
that are tightly bound to the formylpeptide receptor, but
which antagonize the effect of fMLF at that receptor, it is
desirable to employ techniques established by one skilled in
the art of combinatorial chemistry. In view of the uncertainty
associated with the effect of incorporation of a metal into the
molecular structures, it is also desirable to incorporate the
metal into the molecule before biological testing. Hence
mixtures (or libraries) of compounds are produced that
contain a metal and these are tested in biological assays
using techniques established to one skilled in the art of
pharmacology. The inclusion of the metal into the molecule
at an early stage avoids uncertainty associated with testing
unlabeled molecules in biological assays in order to identify
leads, and then incorporating the metal. Hence the molecules
tested in the mixture are structurally identical to the final
labeled molecule, but are non-radioactive, thereby allowing
easier testing. Promising mixtures are identified using these
assays and the constituent molecules prepared and re-tested.
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[0072] Following initial selection of a suitable target mol-
ecule, a moderately sized focused library of non-radioactive
rhenium compounds is prepared as mixtures of up to 25
compounds. Typically, a large library of rhenium targeting
moiety conjugates is delivered as equimolar mixtures of
9-25 compounds in 96 well microtiter plates (1 mg/well) for
in vitro testing. These are then tested in the relevant assays
and the most promising mixtures are segregated for decon-
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hydroxyl, amino, carboxyl, C,_¢ alkyl, aryl and C(O)R; R3
is selected from H; alkyl; an alkyl substituted by a group
selected from amino, aminoacyl, carboxyl, guaniginyl,
hydroxyl, thiol, phenyl, phenolyl, indolyl, and imidazolyl;
M is a metal.

[0075] The most preferred targeting compound has the
following formula IV:

v
Me, Me
@) Me
O O
o) O
/ ~~ N, N
HN N \1\/'1/
N—Nle-L, N
b e-Leu-Phe-Trp-Glu-Lys-Gly S N\
Me/ Me

volution. Depending on the number of promising molecules,
discovered, a second round of testing may then be under-
taken using a smaller subset of the rhenium containing
molecules together with a second set of biological tests to
further reduce the number of molecules. The final iteration
will provide a series of discrete compounds as both the
rhenium complex and a free chelator ready for labeling with
radioactive ™ technetium which is isostructural to the non-
radioactive rhenium isotope used. The potential imaging
lead candidates (preferably about 10 compounds) are deliv-
ered as pure chelator targeting moiety conjugates for radio-
labeling development and in vivo studies. This process
provides labeled compounds that are effective for binding a
biological target in a rapid and cost effective manner.

[0073] The preferred targeting compounds of the present
invention correspond to formula II. The preferred targeting
compounds have the following formula III when a metal is
attached to the chelator:

I

S\ /N
N N

N N O
Q.

HN O

CG— N-Nle-Leu-Phe-X =X, = X3 =X, —OH

[0074] wherein CG is a capping group that makes the
compound an antagonist or a weak agonist to chemotaxis; X,
X2, X3 and X4 are amino acids selected from natural and
unnatural amino acids; X3 being a site of attachment for said
chelator; R, and R2 is a linear or branched, saturated or
unsaturated C,_ alkyl chain that is optionally interrupted by
one or two heteroatoms selected from N, O, and S; and is
optionally substituted by at least one group selected from

[0076] Wherein M is 99mTe or Re

[0077] Methods and Materials
[0078] Peptide Synthesis

[0079] The effect of N-terminal capping groups on chemo-
tactic peptide function and binding characteristics was
investigated by the preparation of the peptide norleucyl-
leucyl-phenylalanyl-lysine-COOH with the attachment of
several capping groups to the N-terminus as described
above.

[0080] The various peptide sequences containing varying
side chain protecting groups in these examples were syn-
thesized via a solid phase synthesis method on an automated
synthesizer using FastMoc chemistry on 1.0 mmol scale.
The C-terminus of the peptide was attached to the solid
phase via the sasrin linker. Prior to the addition of each
amino acid residue (or mixture of acids as described above)
to the N-terminus of the peptide chain the FMOC group was
removed with 20% piperidine in NMP. Each FMOC amino
acid was activated with 0.5M HOBT/HBTU/DMF in the
presence of 2.0M DIEA/NMP. After completion of the
synthesis the resin was washed with NMP followed by
dichloromethane and dried under vacuum for up to 24 hours.
Where mixtures of amino acids were employed the three
amino acids were added as equimolar mixtures of suitably
side chain protected FMOC acid residues in a single cou-
pling step and otherwise treated as a single amino acid
residue. Amino capping groups were added as described in
example 1.

Synthesis of ReO-Dimethylglycine-t-butyl-glycine-
S-Acetamidomethyl-Cysteine-Glycine(ReO-RP455)
Tetrafluorophenyl Ester

[0081] To ReO-RP455 (60 mg) in 1:1 acetonitrile:water (1
mL) was added tetrafluorophenol (100 mg). The solution
was diluted with acetonitrile (2 mL). The pH was adjusted
to 2. To the solution was added 1(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride. The reaction was
swirled to dissolve and the pH adjusted to 5. The reaction
was allowed sit at room temperature for 15 minutes followed
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by concentrating to a dark oil in vacuo. The product was
purified on a Supelco superclean LC-18 column. The col-
umn was first washed with a 5% acetonitrile: 95% water
solution acidified to pH2 with 3N HCL. The product was
eluted in a 50% acetonitrile: 50% water solution acidified to
pH2 with 3N HCI. The appropriate pure fractions were
identified by silica TLC (t-butanol:water:methanol, 10:3:2,
rf: 0.85) followed by KMnO,, staining. The correct fractions
were pooled and concentrated in vacuo to a red-brown glass
(58 mg).

Synthesis of Libraries of Rhenium-Containing
Molecules on Sasrin Resin

[0082] Each of the N-terminus capped libraries on sasrin
resin (20 mg) was placed in a Biorad disposable column. The
Dde epsilon amino group protection on C-terminus Lysine
was first removed with three washes of 2% hydrazine in
N-methylpyrrolidone (3x1 mL). The resin was thoroughly
washed with N-methylpyrrolidone then dichloromethane,
and dried in vacuo. To each vessel was added ReO-Dim-
ethylglycine-t-butyl-glycine-S-Acetamidomethyl-Cysteine-
Glycine(ReO-RP455) tetrafluorophenyl ester (10 mg) in
ethyl acetate (1 mL). The reactions were capped and shaken
20 hours at room temperature, followed by filtration, wash-
ing with copious ethyl acetate, N-methylpyrrolidone, dichlo-
romethane. The red-brown resins were dried in vacuo.

[0083] Cleavage of Rhenium-Containing Molecule Mix-
tures

[0084] Each of the ReO libraries were liberated from the
supports in 95% TFA: 5% water (1 mL) after 4 hours
shaking at room temperature, followed by filtration. The
products were concentrated in vacuo. The residue was
redissolved in trifluoroacetic acid (150 uL) and dripped into
t-butyl-methyl ether (5 mL) to precipitate. Each was centri-
fuged to a pellet, the solvent decanted and the pellets dried
in vacuo. The products were dissolved in water and aceton-
trile (~5 mL) and lyophilized to pale pink powders.

[0085] Preparation of Single Molecules Containing Rhe-
nium

[0086] Analysis of the results of the biological testing of
the mixtures of rhenium-containing molecules identified
some mixtures as having higher binding affinity than others
have. The mixture having the highest affinity was chosen for
further deconvolution. The molecules were prepared accord-
ing to the methods used to prepare the mixtures of mol-
ecules, with the mixed amino acids being replaced by single
amino acids. The rhenium-containing molecules, once
cleaved from the resin, were purified by reverse phase HPLC
to give pure molecules exhibiting the following physical
properties:

[0087] ReO-CyclopropylCONH-nleu-leu-phe-trp-glu-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 22 min; ESMS (1518, M+H), expected
1518

[0088] ReO-CyclopropylCONH-nleu-leu-phe-ser-glu-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 19.8 min; ESMS (1420, M+H),
expected 1420

[0089] ReO-CyclopropylCONH-nleu-leu-phe-tyr-glu-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 20.1 min
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[0090] ReO-Cyclopropyl CONH-nleu-leu-phe-trp-his-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH  Gly-lys-
(Dimethylgly-t-Butylgly-cys-gly)-his-trp-phe-leu-
nleu-NHCOcyclopropyl HPLC retention time: 21.0
min; ESMS (1528, M+H), expected 1528

[0091] ReO-Cyclopropyl CONH-nleu-leu-phe-ser-his-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 19.2 min; ESMS (1515, M+H),
expected 1515

[0092] ReO-Cyclopropyl CONH-nleu-leu-phe-tyr-his-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 19.3 min; ESMS (1502, M+H),
expected 1502

[0093] ReO-CyclopropylCONH-nleu-leu-phe-trp-lys-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 20.5 min; ESMS (1517, M+H),
expected 1517

[0094] ReO-Cyclopropyl CONH-nleu-leu-phe-ser-lys-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 18.8 min; ESMS (1417, M+H),
expected 1417

[0095] ReO-CyclopropylCONH-nleu-leu-phe-tyr-lys-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH  ESMS
(1495, M+H), expected 1495

[0096] Animals and Reagents.

[0097] Sprague-Dawley rats weighing 300-350 g were
purchased from Charles River-Bausch & Lomb Laboratories
(St. Constant, Quebec). Procedures were in accordance with
standard Animal Care Committee protocols. The following
compounds were used in this study: fMLF, N-tert-butyloxy-
carbonylated-methionyl-leucyl-phenylalanine (N-t-Boc-
MLF), cytochalasin B, oyster shell glycogen, polyethylen-
imine, o-phenylenediamine (OPD), H,0,, H,SO,, sodium
chloride tablets (Sigma Chemical Corp., St. Louis, Mo.) and
*H-fMLF (New England Nuclear, Boston, Mass.). Peptide
fMLP analogues, N-formyl-methionyl-leucyl-phenylalanyl-
lysine (fMLFK), iso-BocMLFK, N-terminus capping groups
2-4, 6, 7, 10, 12, 13-21 attached to amino acid sequence
norleucyl-leucyl-phenylalanyl-lysine (NIeLFK); libraries
ReORP552 to 557, deconvolution compounds ReORP553
17-01 to 17-09 and RP553 17-01 were synthesized in-house
by Resolution Pharmaceuticals Inc. chemists (Mississauga,
ON). fMLF peptide, N-t-BocMLF and fMLF peptide ana-
logues were stored at -20° C. in powder form and were
diluted prior to each experiment in 2:1 acetonitrile:H,O.
N-terminal capping groups attached to peptide backbone
NIeLFK were dissolved in DMSO and stored at -20° C.
prior to use.

[0098] Rat Neutrophil Elicitation and Isolation.

[0099] Animals were sacrificed via administration of CO,
4 hours following peritoneal injection of 10 mL of 0.5%
(w/v) oyster glycogen warmed to room temperature. Leu-
kocyte harvesting via peritoneal lavage was performed using
20 mL of Hanks’ buffered salt solution (HBSS-) containing
10 mM ethylene-diaminetetra-acetic acid (EDTA) disodium
salt followed by a second lavage with 10 mL of HBSS-
containing 10 mM EDTA. Exactly the same technique was
performed on all rats with washes of the peritoneum prior to
aspiration of samples approximating 1 minute. The volume
of fluid recovered from each rat was approximately 20-25
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mL and bloody lavages visibly containing significant red
blood cell (RBC) populations were discarded.

[0100] Neutrophils isolated by peritoneal lavage were
washed twice with 1 mL of HBSS- (without calcium
chloride, magnesium chloride and magnesium sulfate) and
centrifuged for ten minutes at 2000 rpms following each
wash. PMNs utilized in functional assays were centrifuged
at 25° C. while those used in binding assays were centri-
fuged at 4° C. to prevent internalization. A cold H,O RBC
lysis was then performed with the addition of 9 mL of sterile
ice-cold H,O and 1 mL of phosphate buffered saline (PBS)
solution containing 0.1 M phosphate buffer, 0.027 M KCl
and 1.37 M NacCl following resuspension of the sample in 1
mL of HBSS. Centrifugation was subsequently performed
for ten minutes at 1600 rpms. White blood cell (WBC)
differential stain containing saline, 2% acidic acid and
phenol violet dye was used to identify the neutrophil popu-
lation and trypan blue exclusion was used to determine
viability of cells. As previously reported, 98% of leukocytes
were neutrophils and approximately 95% of the cells were
viable (Chen et al., 1996).

[0101] Human Neutrophil Isolation from Whole Blood.

[0102] Approximately 30 mL of venous blood was col-
lected from healthy volunteers with 100 units of heparin per
mL of blood. Samples were then mixed with 8 mL of 6%
dextran solution and incubated at 37° C. for 1 hour for RBC
sedimentation. Leukocyte-rich plasma was collected and
centrifuged at 1500 rpm for 5 minutes. Cell pellets were
resuspended in 35 mL of saline and 10 mL of lymphocyte
separation medium was layered over prior to additional
centrifugation at 1200 rpm for 30 minutes. Sedimented cells
were washed once with 35 mL of saline and RBCs were
lysed by resuspension in 1.8 mL of sterile H,O for 15
seconds. Isotonicity was restored with the addition of 0.2 mL.
of 10xHBSS- followed by the addition of 35 mL of saline.
Centrifugation at 1500 rpm for 5 minutes was then per-
formed. Following final washing of the PMN pellet with 35
mL of saline, cell viability was determined via trypan blue
exclusion and cell number was determined.

[0103] Neutrophil fMLP Receptor Binding Assays.

[0104] K, values were determined with fMLP saturation
binding experiments using 2.5x10° PMNs per well sus-
pended in a final Volume of 150 uL of fMLP, *H-FMLP
and/or HBSS+ in polypropylene 96-well plates. Each con-
dition was performed in quadruplicate and non-specific
binding was assessed in the presence of PMNs, 10 uM
FMLP and *H-FMLP in the range of 1 nM to 150 nM. Total
binding was evaluated following the addition of *H-fMLP in
the concentration range of 1 nM to 150 nM for development
of a saturation curve. The total amount of activity added to
each sample was determined from counts per minute (cpms)
obtained from a sample containing 50 nM H>-fMLEF. In all
binding assays, specific binding was expressed in fmol and
defined as difference between total binding and non-specific
binding.

[0105] Competition binding assays for N-terminal capping
groups and Re-libraries were conducted with 6 nM *H-fMLP
in addition to the unlabelled competing analogue added at
1.0 uM and 10 uM to each well. For ICy, value determina-
tion, the concentration of library mixture ReORP553 17
deconvolution compounds, ranged from 107**M to 10~>M in
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the presence of 6 nM *H-fMLEF. Total binding in the com-
petition assays was assessed in the presence of 1.0x10°
PMNs per sample while non-specific binding was deter-
mined in the absence of cells. Each condition was performed
in quadruplicate. Total activity added to each sample was
determined from cpms obtained from a sample containing 6
nM *H-fMLF. Data was expressed as specific binding in
fmols and converted to percent of total *H-fMLF binding (%
control).

[0106] After a 1 hour incubation period at 4° C., the
samples were harvested with the Tomtec Mach III Cell
Harvester by vacuum aspiration onto 1.5 um pore size
Skatron glass-fibre filter mats pre-treated with 0.1% poly-
ethylenimine (w/v) for approximately 24 hours. Sample
wells received three consecutive 12 second washes with
0.9% saline solution and 5 mL of liquid scintillation fluid
was added to collected filters. Filters were counted for 2
minutes in the Beckman [-counter following exposure to
scintillation fluid for 15 hours. Data was expressed in terms
of specific binding in fmols converted to percent of total
*H-fMLF binding (% control).

[0107] Measurement of Myeloperoxidase Release.

[0108] 0.5x10° PMNs per sample were incubated in
96-well Millipore Multiscreen 0.65 um filter plates. In a final
volume of 150 ul, 50 uL. of the respective fMLP analogues
(10 uM to 1 pM) and/or fMLP (10 uM to 1.0 uM) were
incubated with isolated PMNs pre-treated with cytochalasin
B (5 ug/mL) for 10 minutes. Following a 30 minute incu-
bation period at room temperature, the supernatant was
collected into a 96-well polypropylene plate with the Mil-
lipore vacuum apparatus. A stock solution of o-phenylene-
diamine (OPD) was made to contain 2.5 mg of OPD, 5 ul of
H,0, and 10 mL HBSS+ and supernatant samples were
subsequently incubated with 50 ul. of OPD solution. The
reaction was stopped after 2 minutes by the addition of 2.5M
H,SO,. Photometric analysis was performed with the Ther-
momax Microplate Reader with optical density (O.D. )
values being read at a wavelength of 490 nm. Absorbance
was measured against a blank containing 150 ul of HBSS+
which was subtracted from wells containing cells and the
various treatments. MPO release was expressed as a per-
centage of the total release of myeloperoxidase in control
wells containing cells +fMLF.

[0109] Radiolabeling of RP553 17-01

[0110] RP553 17-01 (200 ug; 0.144 mmoles) was dis-
solved in 100 ul saline and 100 ul acetonitrile. Tin (II)
chloride (40 ug) and sodium gluconate (1.3 mg) was added
to the peptide solution followed by Na[**TcO4] (10 mCi).
The reaction was carried out for one hour at room tempera-
ture. The reaction was analyzed using high performance
liquid chromatography (HPLC) and the product was purified
under a step-gradient condition.

[0111] Data Analysis

[0112] The curve-fitting program Prism was used to cal-
culate Ky, IC5, and ECy, values by fitting data to the
one-site binding equations A, B and C respectively.

[0113] A. Equation: One site binding (hyperbola)

Y=Bmax*X/(Kp+X)
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[0114] B. Equation: One site competition

Y=Bottom+(Top-Bottom)/(1+10&-1egIC50), with
x=log (concentration) and y=binding

[0115] C. Equation: Sigmoidal dose-response (variable

slope)

Y=Bottom-+(Top-Bottom )/ (1+10«LegBC50-X) Hill

Slope)))
[0116] The goodness of fit for data to the above equations
was determined by the correlation coefficient (with r=1
being a perfect fit) and 95% confidence intervals were
calculated for IC;, and ECy, values. Additionally, Graph fit
software was used to perform Scatchard analysis of satura-
tion binding data and to confirm K and Bmax values
generated by Prism software.

[0117] Individual experiments (denoted by n values) were
performed in quadruplicate to account for intra-assay vari-
ability. Results are expressed as means+S.E.M. unless oth-
erwise indicated. Statistical significance among multiple
groups was evaluated with a one way analysis of variance
while a student’s t-test was used to evaluate significance
between sample treatments. A p value of <0.05 was consid-
ered significant.

[0118] Experimental Results

[0119] Library Design

[0120] Based on capping group data, a combination of
parallel synthesis and split and mix technologies was used to
prepare a combinatorial library of 324 Re-peptides. Specifi-
cally the library was composed of 36 mixtures containing

equimolar quantities of 9 different compounds for analysis
in binding studies based on the following peptide sequence:

(0]

HN

D Al |

Capping Group—g—nLeu-Leu—Phe— 11:2 -4 B} -Lys-Gly
C

[0121] Where A, B, C, D, E, F are natural amino acids and
the capping groups (CG) are selected from those above. The
following table indicates the amino acids and capping
groups used in individual libraries.

TABLE 1

Amino acid substitutions and N-terminal
capping groups for Re-Library Mixtures

Mixture Mixture
RP# A, B, C D,E, F Capping Group
552-6  Phe, Asp, Leu Trp, Ser, Tyr ~ N,N-diethycarbamyl
552-10  Phe, Asp, Leu Trp, Ser, Tyr ~ N-phenyl,N-methylcarbamyl
552-13  Phe, Asp, Leu Trp, Ser, Tyr ~ Adamantylcarbonyl
552-16  Phe, Asp, Leu Trp, Ser, Tyr  Fluorenylmethylcarbonyl
552-17 Phe, Asp, Leu Trp, Ser, Tyr  Cyclopropylcarbonyl
552-18 Phe, Asp, Leu Trp, Ser, Tyr ~ N,N-diphenylcarbamyl
553-6  Glu, His, Lys  Trp, Ser, Tyr ~ N,N-diethycarbamyl
553-10 Glu, His, Lys  Trp, Ser, Tyr ~ N-phenyl,N-methylcarbamyl

Jﬂﬁ
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TABLE 1-continued

Amino acid substitutions and N-terminal
capping groups for Re-Library Mixtures

Mixture Mixture
RP# A,B,C D,E, F Capping Group
553-13 Glu, His, Lys  Trp, Ser, Tyr ~ Adamantylcarbonyl
553-16 Glu, His, Lys  Trp, Ser, Tyr  Fluorenylmethylcarbonyl
553-17 Glu, His, Lys  Trp, Ser, Tyr ~ Cyclopropylcarbonyl
553-18 Glu, His, Lys ~ Trp, Ser, Tyr ~ N,N-diphenylcarbamyl
554-6  Asn, Arg, Val  Glu, His, Lys  N,N-diethycarbamyl
554-10  Asn, Arg, Val  Glu, His, Lys ~ N-phenyl,N-methylcarbamyl
554-13  Asn, Arg, Val  Glu, His, Lys  Adamantylcarbonyl
554-16  Asn, Arg, Val  Glu, His, Lys  Fluorenylmethylcarbonyl
554-17 Asn, Arg, Val  Glu, His, Lys  Cyclopropylcarbonyl
554-18 Asn, Arg, Val  Glu, His, Lys ~ N,N-diphenylcarbamyl
555-6 Phe, Asp, Leu  Asn, Arg, Val ~ N,N-diethycarbamyl
555-10 Phe, Asp, Leu  Asn, Arg, Val  N-phenyl,N-methylcarbamyl
555-13  Phe, Asp, Leu  Asn, Arg, Val  Adamantylcarbonyl
555-16  Phe, Asp, Leu  Asn, Arg, Val  Fluorenylmethylcarbonyl
555-17 Phe, Asp, Leu  Asn, Arg, Val  Cyclopropylcarbonyl
555-18 Phe, Asp, Leu  Asn, Arg, Val  N,N-diphenylcarbamyl
556-6  Trp, Ser, Tyr  Asn, Arg, Val  N,N-diethycarbamyl
556-10  Trp, Ser, Tyr ~ Asn, Arg, Val  N-phenyl,N-methylcarbamyl
556-13 Trp, Ser, Tyr ~ Asn, Arg, Val  Adamantylcarbonyl
556-16  Trp, Ser, Tyr ~ Asn, Arg, Val  Fluorenylmethylcarbonyl
556-17 Trp, Ser, Tyr  Asn, Arg, Val  Cyclopropylcarbonyl
556-18 Trp, Ser, Tyr  Asn, Arg, Val ~ N,N-diphenylcarbamyl
557-6 Ile, Gln, Thr Asn, Arg, Val ~ N,N-diethycarbamyl
557-10 Ile, Gln, Thr Asn, Arg, Val  N-phenyl,N-methylcarbamyl
557-13  Ile, Gln, Thr Asn, Arg, Val  Adamantylcarbonyl
557-16 Ile, Gln, Thr Asn, Arg, Val  Fluorenylmethylcarbonyl

Me, Me

<

Me

:/[
@)

0
N\ﬂ/N
s/ \N

\
Me/ Me

TABLE 1-continued

Amino acid substitutions and N-terminal
capping groups for Re-Library Mixtures

Mixture Mixture
RP# A,B,C D,E, F Capping Group
557-17 Ile, Gln, Thr Asn, Arg, Val  Cyclopropylcarbonyl
557-18 Ile, Gln, Thr Asn, Arg, Val  N,N-diphenylcarbamyl

[0122] Competition Binding of Rhenium-Libraries

[0123] Potential capping group modifications identified as
antagonists (6,10,13,16,17) or agonists with reduced activity
(18) in functional screens as well as in preliminary binding
assays were implemented into the library design. The appli-
cation of combinatorial chemistry allowed for high-through-
put screening of a library of 36 mixtures consisting of
equimolar concentrations of 9 compounds all of which were
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complexed to Re. Each library (labeled 552 to 557) varied
in the specific amino acids incorporated at position 4 and 5
from the N-terminus. Furthermore, additional variation
within a single library (e.g. 552) was introduced with the
addition of varied N-terminal capping groups.

[0124] Competition binding data of libraries at 1.0 uM and
10 uM with 6 nM *H-fMLF indicate dose-dependent inhi-
bition of *H-fMLF binding in all cases as shown in FIGS.
1A and 1B respectively). It should be noted that the control
compound (designated 455 on FIGS. 1A and 1B) represents
binding by Re-metal complexed to the chelator (Dimeth-
ylgly-t-Butylgly-cys-gly-). This negative control did not
inhibit *H-fMLF binding to any significant degree. Several
mixtures (ReORP552-17, ReORP553-17, ReORP555-17,
ReORP556-17, ReORP555-18, etc.) exhibit significant dis-
placement of *H-fMLF whereas other mixtures exhibit rela-
tively weak binding properties (ReORP554-17, ReORP554-
10, ReORP557-13, etc.) This variation was used to decide
which mixtures require deconvolution into 9 separate com-
pounds for further testing.

[0125] Deconvolution of Mixture ReORP553 17

[0126] Library mixture ReORP553 17 showing the high-
est binding affinity (lowest fMLP remaining) in competition
binding assays (RP553-17) was selected and the constituent
single peptides were prepared and isolated as pure com-
pounds. The following is a list of the corresponding amino
acid sequences for individual Re-peptides:

[0127] RP553-17-01

[0128] ReO-CyclopropylCONH-nleu-leu-phe-trp-glu-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 22 min; ESMS (1518, M+H), expected
1518

[0129] RP553-17-02

[0130] ReO-CyclopropylCONH-nleu-leu-phe-ser-glu-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 19.8 min; ESMS (1420, M+H),
expected 1420

[0131] RP553-17-03

[0132] ReO-CycopropylCONH-nleu-leu-phe-tyr-glu-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 20.1 min

[0133] RP553-17-04
[0134] ReO-CyclopropylCONH-nleu-leu-phe-trp-his-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC

retention time: 21.0 min; ESMS (1528, M+H),
expected 1528
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[0135] RP553-17-05

[0136] ReO-Cyclopropyl CONH-nleu-leu-phe-ser-his-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 19.2 min; ESMS (1515, M+H),
expected 1515

[0137] RP553-17-06

[0138] ReO-Cyclopropyl CONH-nleu-leu-phe-tyr-his-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 19.3 min; ESMS (1502, M+H),
expected 1502

[0139] RP553-17-07

[0140] ReO-CyclopropylCONH-nleu-leu-phe-trp-lys-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH HPLC
retention time: 20.5 min; ESMS (1517, M+H),
expected 1517

[0141] RP553-17-08

[0142] ReO-Cyclopropyl CONH-nleu-leu-phe-ser-lys-
lys(dimethylgly-t- butylgly-cys- -gly)-gly-OH HPLC
retention time: 18.8 min; ESMS (1417, M+H),
expected 1417

[0143] RP553-17-09

[0144] ReO-CyclopropylCONH-nleu-leu-phe-tyr-lys-
lys(dimethylgly-t-butylgly-cys-gly)-gly-OH  ESMS
(1495, M+H), expected 1495

[0145] Competition Binding of Mixture ReORP553
Deconvolution Compounds

[0146] Although several Re-libraries exhibited significant
displacement of 6 nM *H-fMLEF, library ReORP553 17-01
was chosen for deconvolution due to high-degree of
SH-fMLF displacement exhibited at 10 uM. Deconvolution
compound synthesis yielded eight ReO-peptides exhibiting
purity greater than 80%. Complexation of rhenium to the
final ninth peptide (ReORP553 17-03) of this mixture could
not be successtully synthesized with due to relatively low
yield so it is not indicated in the deconvolution results.

[0147] All nine N-terminal cyclopropanecarbonyl-modi-
fied peptides with varying amino acid sequences exhibited
dose-dependent competition in the receptor binding assays.
For comparative measures, fMLF and N-t-BocMLF were
evaluated as representative agonist and antagonist standards
respectively. Competition binding curves for deconvolution
compounds are exhibited in FIGS. 1A-H and respective IC,
values derived from these curves are summarized in Table V.
Although none of the Re-peptides exhibited greater binding
affinity than fMLF, all of them were at least 1.5-fold more
potent than N-t-BocMLF. Furthermore, ReORP553 17-01
exhibited the highest binding affinity which was approxi-
mately 12-fold greater than known antagonist N-t-BocMLF
but 15-fold less than fMLF. The structure and corresponding
amino acid sequence of ReORP553 17-01 is as follows:

Me, Me
O Me
O O
o) O

/ S~ N N
HN N \1\/'1/
N—NI 2N

e-Leu-Phe-Trp-Glu-Lys-Gly S N
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TABLE 2

Rat FPR Binding for deconvolution compounds
of library ReORP553 17

Deconvolution Receptor Binding

Compound (ICs0, UM) n value
fMLF 0.05 (0.008 to 0.27) 3
N-t-BocMLF 9.3 (4.21 to 20.57) 4
ReORP553 0.73 (0.60 to 0.88) 3
17-01

ReORP553 2.31 (1.41 to 3.79) 3
17-02

ReORP553 1.77 (1.30 to 2.42) 3
17-04

ReORP553 1.01 (0.53 to 1.93) 3
17-05

ReORP553 1.22 (0.62 to 2.4) 2
17-06

ReORP553 0.76 (0.19 to 3.0) 2
17-07

ReORP553 4.95 (1.78 to 13.71) 2%
17-08

ReORP553 5.93 (2.96 to 11.91) 1*
17-09

[0148] Binding of ReORP553 17-01 to Human Neutro-
phils

[0149] Competition binding curves of ReORP553 17-01,
fMLF and N-t-BocMLF to human neutrophils are shown in
FIG. 3. Respective IC,, values are shown in Table 3. While
fMLF exhibits the lowest IC, value, values for ReORP553
17-01 and N-t-Boc indicate similar binding affinities.

TABLE 3

Human FPR Binding of ReORP553 17-01

Compound IC5y Value (uM)
fMLF 0.005 (0.0009 to 0.03)
ReORP553 17- 0.14 (0.008 to 2.4)
01

N-t-BocMLF 0.18 (0.03 to 1.04)

Data is expressed as ICs, values (with 95% confidence intervals) (n = 1,
performed in triplicate) See FIG. 7 for associated receptor binding curves.

[0150] Effect of ReORP553 17-01 on Myeloperoxidase
Release from Human Neutrophils

[0151] ReORP553 17-01 significantly inhibited the
release of MPO in human neutrophils stimulated with fMLF
at concentrations of 107 M and 107° M (p<0.05) (FIG. 4).
Although not shown on FIG. 4, data pertaining to admin-
istration of 107'*M fMLF coincided with data for 10~*M
fMLF in that there was no significant increase in MPO
release for any of the treatments. Specifically, ReORP553
17-01 administered at a concentration as high as 10 uM did
not stimulate MPO release that indicates that it may be an
antagonist. Known antagonist N-t-BocMLF was used as an
internal standard and correspondingly inhibited MPO
release from fMLF stimulated cells and did not induce
release at lower concentrations of fMLF.
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[0152] Radiolabelling of RP553 17-01 with Technetium-
99m

[0153] RP553 17-01 was successfully radiolabeled to
yield **™Tc-RP553 17-01 with >90% radiochemical purity
(see FIG. 5).

[0154] Saturation and Scatchard Analysis of Neutrophil
fMLF Receptor Binding

[0155] Specific binding of [PH]-fMLF to peritoneal rat
neutrophils was characterized with total [>H]-fMLF concen-
trations ranging from 1 to 125 nM in the presence and
absence of an excess of cold fMLF (FIG. 6A). Analysis of
the saturation binding data by Prism software indicated a K,
value of 6.1x23 nM and 4.0+0.9x10* binding sites
expressed per cell (n=3) (Table 4). Scatchard analysis (FIG.
6B) suggested the presence of a single class of binding sites
(r=—0.97) and confirmed analysis with Prism software with
a corresponding K, value of 6.4+0.02 nM and 4.1+0.06x10*
binding sites per cell.

TABLE 4

fMLF receptor binding on rat neutrophils

Binding
Sites/Cell Ky (nM) n
Control 4.0 0.9 x 10* 6.1 2.3 3

B,..« values used to estimate binding sites per cell and the Ky, values were
derived from one-site binding equation in Prism software. Scatchard analy-
sis confirmed these results with a Ky, of 6.4 + 0.02 nM and a 4.1 = 0.06
binding sites per cell. (values expressed as mean = S.EM.; n = 3 per-
formed in quadruplicate).

[0156] Dose-Response of Myeloperoxidase Release by
fMLF and fMLFK

[0157] Photometric measurement of myeloperoxidase
release from elicited rat PMNs in response to known ago-
nists fMLF and fMLFK indicated a dose-dependent
response (FIGS. 7A and 7B respectively). EC;, values
(with 95% confidence intervals) of 0.11 (0.04 to 0.28) uM
and 0.14 (0.13 to 0.16) uM for fMLF and fMLFK respec-
tively did not indicate significant differences in agonist
potency (p>0.05).

[0158] 3.3 Effect of fMLF Amine Capping Groups on
Myeloperoxidase Release

[0159] Several N-terminal capping groups attached to the
amino acid backbone NleLFK, were assessed in functional
assays to determine agonist or antagonist activity in terms of
MPO release. Dose-dependent increases in MPO release
were observed with peptides modified with 3-but-1-enoxy-
carbonyl, 2-acetamido-5-thiazolesulfonyl, 2-quinoxazoyl
and trans-cinnamoyl groups indicating agonist activity
(Table 5). Although N-terminal modification of the peptide
backbone with N,N-diphenylcarbamoyl did not cause a
dose-dependent increase in MPO release, the resultant
stimulation at the 10 uM concentration was still significant
(p<0.05). It should be noted that these compounds were not
as potent in stimulating MPO release as the agonist stan-
dards fMLF and fMLFK at 1 uM and 10 uM concentrations
(See FIG. 7).
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Chemical identification and functional data of amine capping
groups displaying agonist function in relation to control values

Capping % Control % Control

Group # Chemical Identification 1 uM) n P (10 uM) P
7 3-but-1-enoxycarbonyl 133.8 £13.3 2 <0.05 229.3 +13.3 <0.05
12 2-acetamido-5- 175 +78 2 >0.05 1755+ 120 <0.05

thiazolesulfonyl

14 2-quinoxazoyl 1172 £18.6 2 >0.05 129.8 £ 6.0 <0.05
15  trans-cinnamoyl 1331 £103 2 <0.05 195.8 +14.3 <0.05
18  N,N-diphenylcarbamoyl = 142.7 +88 2 <0.05 1252« 1.5 >0.05

Control wells consisted of PMNs without any additional ligand present while amine cap-
ping groups were administered at 1 uM and 10 uM concentrations. Data is expressed as

% control = S.E.M. and n values represent samples performed in quadruplicate.

[0160] Table 6 displays functional data pertaining to
amine capping group modifications which did not signifi-
cantly increase the degree of MPO release in relation to
unstimulated PMNs. Specifically, the lack of PMN stimu-
lation exhibited by 2-methoxyacetyl (2), furoyl (3), phe-
nylthioacetyl (4), N,N-diethylcarbamoyl (6) and cyclopro-
pylcarbonyl  (17)-NleLFK  peptides suggest these
modifications result in non-binding or possibly anatgonist
ligands. However, competition binding assays (FIG. 8) with
N,N-diethylcarbamoyl-NleLFK and cycloproylcarbonyl-
NleLFK indicate that these ligands inhibit *H-fMLF binding
and are therefore more likely antagonists. Antagonist activ-
ity was also observed with N-phenyl-N-methylcarbam-
oyl(10), adamantanecarbonyl (13) and fluorenylmethylcar-
bonyl(16) capping groups which significantly decreased
basal levels of MPO release resulting from the PMN elici-
tation process. It should be noted that the degree of MPO
release in unstimulated cells was not significantly different
from PMNs exposed to known antagonists isoBOC-MLFK
and N-t-BocMLFK at concentrations of 1.0 uM and 10 uM.

TABLE 6

[0161] In addition to decreasing basal levels of MPO
release (Table 6), capping groups 10, 13, and 16 also
exhibited antagonist function in fMLF stimulated cells
(Table 7). Furthermore, capping group 6 inhibited MPO
release at concentrations of 10 uM indicating that it is not a
non-binding ligand but rather a potential antagonist.
Although capping group 14 significantly increased the
degree of MPO release at concentrations of 10 uM (Table 5),
significant inhibition was exhibited when administered at 10
uM in the presence of fMLF (p<0.05). This indicates pos-
sible partial agonist function. Known antagonist iso-Boc-
MLFK exhibited similar functional characteristics as these
modified peptides by significantly inhibiting fMLF-stimu-
lated MPO release at concentrations of 10 uM. It should be
noted that MPO release data for capping groups 2, 3, 4 and
17 was not included because internal standard antagonist
is0-BocMLFK did not exhibit typical inhibition of MPO
release as was seen in other assays.

Chemical identification and functional data of fMLF
amine capping groups which displayed non-binding or
antagonist characteristics relative to control values

Capping % Control % Control
Group # Chemical Identification (1 uM) N P (10 uM) n P
2 2-methoxyacetyl 95.0 = 15.7 2 >0.05 971 =x371 2 >0.05
3 Furoyl 93.0 £9.0 3 >0.05 102.5 £9.0 3 >0.05
4 Phenylthioacetyl 138.7 £28.6 2 >0.05 119.7 £20.3 2 >0.05
6  N,N-diethylcarbamoyl 113.8 = 14.3 3 >0.05 109.6 £3.3 3 >0.05
10 N-phenyl-N- 947 £204 2 >005 680=x174 2 <0.05
methylcarbamoyl
13 Adamantylcarbonyl 70.5 = 14.9 2 <0.05 71.7=x112 2 <0.05
16 Fluorenylmethylcarbonyl 84.1 £ 27.6 2 >0.05 599 «=19.0 2 <0.05
17  Cyclopropylcarbonyl 108.0 £ 14.5 3 >0.05 91.8 £16.3 3 >0.05
N-t-BocMLFK 89.8 £325 2 >0.05 867 =311 2 >0.05
iso-BocMLFK 99.6 £16.5 2 >0.05 947=x202 2 >0.05

Control wells consisted of PMNs without any additional ligand while test compounds were
administered at 1 uM and 10 uM concentrations. Data is expressed as % control = S.E.M. and

n values represent samples performed in quadruplicate.
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Effect of fMLF amine capping groups on myeloperoxidase release in elicited

rat PMNs co-stimulated with 0.1 uM fMLF

% Control % Control
MPO release MPO Release
% Control (1 uM capping (10 uM
MPO release  Capping group + 0.1 uM  capping group + 0.1 uM
(0.1 uM fMLF) Group # Chemical Identification fMLF) fMLF) n

291.8 £ 33.0 6  N,N-diethylcarbamyl 283.3 £25.1 2499 £ 6.2 2
155.7 £ 28.5 10 N-phenyl,N- 171.2 £ 6.3 121.3 £23.9 2

methylcarbamyl
155.7 £ 28.5 13 Adamantylcarbonyl 131.6 = 30.9 128.6 = 40.9 2
324.6 £ 4.6 14 2-quinoxazoyl 3232 £16.8 239.8 £9.0 2
155.7 £ 28.5 16  Fluorenylmethylcarbonyl 161.7 £ 6.2 108.9 £ 285 2
324.6 £ 4.6 18 N,N- 321.6 £ 8.6 185.9 = 15.7 1

diphenylcarbamoyl
212.0 £ 58.8 iso-BocMLFK 215.4 £ 66.3 179.9 £ 50.6 3

Control wells consisted of elicited rat PMNs without any additional ligand and fMLF was administered
at 0.1 uM. In every case, fIMLF significantly increased the release of myeloperoxidase in relation to
control samples in all cases (p < 0.05). A dose-dependent decrease in myeloperoxidase release was
observed in fMLF-stimulated PMNs upon administration of all capping groups with significant inhibi-
tion occurring at 10 uM (p < 0.05). Data is expressed as mean % control + S.E.M. and n values

samples performed in quadruplicate.

[0162] 3.4 Binding of fMLF Amine Capping Groups

[0163] As determined by saturation analysis 6 nM
*H-fMLF was used in competition assays. Competition
binding analysis of potential antagonists and modest agonist
compounds identified in functional screens indicate that
peptide modifications of the N-terminus with cyclopropyl-
carbonyl (17) or N,N-diphenylcarbamyl (18) groups do not
nullify binding affinity (FIG. 8). Moreover, at concentra-
tions of 10 uM, these peptides inhibited *H-fMLF binding to
a degree comparable with known antagonist iso-BocMLFK.
In particular, this data should be noted for capping group
modification 17 since the available functional data with
PMNs lacking fMLF stimulation implies that it may be an
antagonist or potentially a non-binding ligand. Therefore,
additional binding data pertaining to the capping group
modification 17 suggests that this peptide may be an antago-
nist. Other peptides modifications such as with capping
groups 6, 10, 13 and 16 did not significantly decrease the
amount of *H-fMLF binding indicating relatively low bind-
ing affinity. However, these peptides did exhibit significant
inhibition of MPO release at the 10 uM concentration in
fMLF stimulated PMNs (Table 6).

[0164] Although the invention has been described with
preferred embodiments, it is to be understood that modifi-
cations may be resorted to as will be apparent to those
skilled in the art. Such modifications and variations are to be
considered within the purview and scope of the present
invention.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 10
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 7

TYPE: PRT

ORGANISM: Artificial
FEATURE :

OTHER INFORMATION: Description of Artificial Sequence:

The

peptide can be synthesized via solid pahse synthesis on an

automated synthesizer.
FEATURE :

NAME/KEY: BINDING
LOCATION: (1)..(1)

<220>
<221>
<222>
<223>
capping group.
antagonist or a weak agonist to chemotaxis.
FEATURE :

NAME/KEY: BINDING

LOCATION: (6)..(6)

<220>
<221>
<222>
<223>

of complexing a radionuclide metal.

<400> SEQUENCE: 1
Leu Leu Phe Trp Glu Lys Gly

1 5

<210> SEQ ID NO 2

The first Leu in the sequence is NLeu.

OTHER INFORMATION: Contains an amino group which is bound to a
The capping group makes the compound an

OTHER INFORMATION: Binding site for a chelator which is capable
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-continued

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The peptide
can be synthesized via solid pahse synthesis on an automated
synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable
of complexing a radionuclide metal.

<400> SEQUENCE: 2

Leu Leu Phe Ser Glu Lys Gly
1 5

<210> SEQ ID NO 3

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on an
automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an
antagonist or a weak agonis to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable
of complexing a radionuclide metal.

<400> SEQUENCE: 3

Leu Leu Phe Tyr Glu Lys Gly
1 5

<210> SEQ ID NO 4

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on an
automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable of
complexing a radionuclide metal.

<400> SEQUENCE: 4

Leu Leu Phe Trp His Lys Gly
1 5
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-continued

<210> SEQ ID NO 5

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on
an automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an
antagonist or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable
of complexing a radionuclide metal.

<400> SEQUENCE: 5

Leu Leu Phe Ser His Lys Gly
1 5

<210> SEQ ID NO 6

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on an
automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable of
complexing a radionuclide metal.

<400> SEQUENCE: 6

Leu Leu Phe Tyr His Lys Gly
1 5

<210> SEQ ID NO 7

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on
an automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable of
complexing a radionuclide metal.

<400> SEQUENCE: 7

Leu Leu Phe Trp Lys Lys Gly
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-continued

<210> SEQ ID NO 8

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on an
automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable
of complexing a radionuclide metal.

<400> SEQUENCE: 8

Leu Leu Phe Ser Lys Lys Gly
1 5

<210> SEQ ID NO 9

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on an
automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Binding site for a chelator which is capable of
complexing a radionuclide metal.

<400> SEQUENCE: 9

Leu Leu Phe Tyr Lys Lys Gly
1 5

<210> SEQ ID NO 10

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: The
peptide can be synthesized via solid pahse synthesis on
an automated synthesizer. The first Leu in the sequence is NLeu.

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Contains an amino group which is bound to a
capping group. The capping group makes the compound an antagonist
or a weak agonist to chemotaxis.

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(5)

<223> OTHER INFORMATION: Xaa=any amino acid

<220> FEATURE:

<221> NAME/KEY: BINDING

<222> LOCATION: (6)..(6)
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-continued

<223> OTHER INFORMATION: Binding site for a chelator which is capable of

complexing a radionuclide metal.
<400> SEQUENCE: 10

Leu Leu Phe Xaa Xaa Lys Gly
1 5

1-20. (canceled)

21. A compound for binding to sites of inflammation
having the following formula I:

z

PN

NH O

CG—E — Nle-Leu-Phe-X-X»-X3-X4,—OH

wherein CG is a capping group selected from the group

consisting of

D+
v

o

wherein Cl represents the point of attachment of the
capping group;

X, X,, X5 and X, are amino acids selected from natural
and unnatural amino acids; Z is a chelator capable of
complexing a radionuclide metal or a chelator com-
plexed to a radionuclide metal, X, being a site of
attachment for said chelator.

22. A compound according to claim 21 having the fol-
lowing formula II:

SP N R,

H
N H
NH N
O
HN o /: :

CG—E — Nle-Leu-Phe-X-X,-X3-X4—OH

wherein R, and R, is a linear or branched, saturated or
unsaturated C, ¢ alkyl chain that is optionally inter-
rupted by one or two heteroatoms selected from N, O,
and S; and is optionally substituted by at least one
group selected from hydroxyl, amino, carboxyl, C, 4
alkyl, aryl and C(O)R; R; is selected from H; alkyl; an
alkyl substituted by a group selected from amino,
aminoacyl, carboxyl, guaniginyl, hydroxyl, thiol, phe-
nyl, phenolyl, indolyl, and imidazolyl.

23. A compound according to claim 21 wherein the
compound binds to N-formyl-methionyl-leucyl-phenylala-
nine (fMLF) receptor.

24. A compound according to claim 21 wherein X; is Lys
and X, is Gly.

25. A compound according to claim 24 having the fol-
lowing formula III:

Me, Me
O Me
O O
o) O

/ ~~ N, N
HN ! \1\/'1/
N—NI 2N

e-Leu-Phe-Trp-Glu-Lys-Gly S N
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26. A method for imaging sites of inflammation in a
patient comprising administering a compound of claim 21
and imaging.

27. The method of claim 26 wherein the compound has
the following formula II:

SP N R,

LT %«
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wherein R, and R, is a linear or branched, saturated or
unsaturated C, ¢ aklyl chain that is optionally inter-
rupted by one or two heteroatoms selected from N, O,
and S; and is optionally substituted by t least one group
selected from hydroxyl, amino, carboxyl, C, . alkyl,
aryl and C(O)R; R, is selected from H; alkyl; an alkyl
substituted by a group selected from amino, aminoacyl,
carboxyl, guaniginyl, hydroxyl, thiol, phenyl, phenolyl,
indolyl, and imidazolyl.

HN o 4 R
3 28. The method of claim 27, wherein the compound has
CG-N—Nle-Leu-Phe-X-X»-X3-X4—OH .
H the following formula IV:
Me, Me
O Me
0 0
o) O
N N
HN ! \1\/'1/
7N
g Nle-Leu-Phe-Trp-Glu-Lys-Gly S N
\
o Me/ Me

wherein M is **™Tc or Re.

#* #* #* #* #*



