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di agnosi ng certain disorders. Mtochondria are
menbr ane- encl osed organel |l es distributed through the
cytosol of nost eukaryotic cells and are particularly
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whihefeby peyviding Vaiuhlﬂe degnodtiormarkers for myocardial perfusion imaging, a

_ technique that evaluates regional myocardial blood flow and viability under stress
and rest conditions.

In one embodiment the present disclosure provides a compound of formula

D
OH
2 3
R | N R
-
R’ N R4
D,

or a pharmaceutically acceptable salt thereof, wherein

R' and R? are alkoxy optionally substituted with an imaging moiety; or

R' and R2, fogether With the carbon atoms to which they are attached, form a
six-membered aromatic ring containing zero or one nitrogen atoms optionally
substituted with alkoxy or an imaging moiety; wherein the alkoxy is further |
optionally substituted with an imaging moiety; and

R> and R? are independently alkenyl, alkyl, alkynyl, aryloxyalkyl, or
arylalkyl, wherein the alkenyl, the alkyl, the alkynyl, and the alkyl part of the
aryloxyalkyl and the arylalkyl are each optionally substituted with an imaging
moiety, and wherein the aryl part of the aryloxyalkyl and the arylalkyl are optionally
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optionally substituted with2an imaging noiety; and R

and R are independently al kenyl, al kyl, alkynyl,

aryl oxyal kyl, or arylal kyl, wherein the al kenyl, the
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15 In another embodiment the imaging moiety is a radioisotope for nuclear
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medicine imaging wherein the radlolsotope is selected from ' C N F I

99m 95 111

Tc, " Tc,  In, C S4cu u, Ga, and ®Ga. In another embodiment the

radioisotope is '8F. In another embodiment the radioisotope 1s v
In another embodiment the present disclosure provides an imaging agent
20  comprising a compound of formula (I) and a metal bonding unit having a formula

selected from
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wherein
1. .
25 each A" is independently selected from a bond to the compound of formula

(D), -NR’R®, -SH, -S(Pg), -OH, -PR’R®, and -P(O)R'R;
each A? is independently selected from S, O, and PRS;
A3 1S N;
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Cu, Cu, G, and Ga. hi another enbodi ment the
radi oi sotope is F. hi another enbodi nent the
radi oi sotope is 111Tc. hi another enbodi nent the
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each R’ is independently selected from a bond to the compound of formula
(I), Cy.4alkenyl, C;¢alkoxy, C.salkoxycarbonyl, di(Cigalkyl)amino, C;.
salkylcarbonyl, amino, cyano, Cs_¢cycloalkyl, formyl, halo, haloalkoxy, haloalkyl,
hydroxy, nitro, and oxo; and

Pg is a thiol protecting group;

provided at least one bond to the compound of formula (I) is present.

In another embodiment the present disclosure provides a complex comprising

a compound of formula (I) and a metal bonding unit having a formula selected from

N
o |
>/0H —N

O. H A A
)\/N N N
A\N Z ‘ N\ N\
k SH | |
SH , Z  and Z

wherein A is a bond to the compound of formula (I). In another embodiment the
imaging moiety is **™Tc.

In another embodiment the present disclosure provides a composition
comprising a compound of formula (I) and/or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier.
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groups, heterocyclyl substi#uted with 0-3 RO groups,

and hydroxy; each RO is independently selected froma

bond to the conmpound of fornmula (1), C2-4al kenyl,
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optionally substituted with an imaging moiety; and

R® and R* are independently alkenyl, alkyl, alkynyl, aryloxyalkyl, or
arylalkyl, wherein the alkenyl, the alkyl, the alkynyl, and the alkyl part of the
aryloxyalkyl and the arylalkyl are each optionally substituted with an imaging
moiety, and wherein the aryl part of the aryloxyalkyl and the arylalkyl are optionally
substituted with alkoxy, a second alkyl group, or an imaging moiety, wherein the
alkoxy and the second alkyl group are each optionally substituted with an imaging
moiety;

provided that at least one imaging moiety is present; and

(b) acquiring an image of a site of concentration of the compound in the
patient by a diagnostic imaging technique.

In another embodiment the imaging moiety is a radioisotope for nuclear
medicine imaging, a paramagnetic species for use in MRI imaging, an echogenic
entity for use in ultrasound imaging, a fluorescent entity for use in fluorescence
imaging, or a light-active entity for use in optical imaging.

In another embodiment the imaging moiety is a paramagnetic species for use

in MRI imaging, wherein the paramagnetic species is selected from Gd3+, F e3+, In3+,

and Mn2+.



R and R' , together with the carbon atons to which
they are attached, forma forma six-nmenbered aromatic
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a light-active entity for optical Inma o ln
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The number of carbon atoms in any particular group is denoted before the
recitation of the group. For example, the term “Cg-jparylene” denotes an arylene
group containing from six to ten carbon atoms, and the term “Cg-1paryl-Ci-
roalkylene,” refers to an aryl group of six to ten carbon atoms attached to an alkylene
group of one to ten carbon atoms.

The term “alkenyl,” as used herein, refers to a straight or branched chain
group of two to sixteen carbon atoms containing at least one carbon-carbon double
bond.

The term “alkoxy,” as used herein, refers to an alkyl group attached to the
parent molecular moiety through an oxygen atom.

The term “alkoxycarbonyl,” as used herein, refers to an alkoxy group attached
to the parent molecular moiety through a carbonyl group.

The term “alkyl,” as used herein, refers to a group derived from a straight or
branched chain saturated hydrocarbon containing from one to sixteen carbon atoms.

The term “alkylcarbonyl,” as used herein, refers to an alkyl group attached to
the parent molecular moiety through a carbonyl group.

The term “alkylene,” as used herein, refers to a divalent group of two to

sixteen carbon atoms derived from a straight or branched chain saturated
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The term “arylalkyl,” as used herein, refers to an alkyl group substituted with

15  one or two aryl groups.

The term “arylalkylene,” as used herein, refers to a divalent arylalkyl group,
where one point of attachment to the parent molecular moiety is on the aryl portion
and the other is on the alkyl portion.

The term “arylene,” as used herein, refers to a divalent aryl group.

20 The term “aryloxy,” as used herein, refers to an aryl group attached to the
parent molecular moiety through an oxygen atom.

The term “aryloxyalkyl,” as used herein, refers to an alkyl group substituted
with one or two aryloxy groups.

The term “carbonyl,” as used herein, refers to —C(O)-~.

25 The term “cyano,” as used herein, refers to —CN.

The term "cycloalkenyl," as used herein, refers to a non-aromatic, partially
unsaturated monocyclic, bicyclic, or tricyclic ring system having three to fourteen
carbon atoms and zero heteroatoms. Representative examples of cycloalkenyl groups
include, but are not limited to, cyclohexenyl, octahydronaphthalenyl, and

30  norbornylenyl.
The term "cycloalkyl," as used herein, refers to a saturated monocyclic,

bicyclic, or tricyclic hydrocarbon ring system having three to fourteen carbon atoms
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naplib¥led rlg@Maini@ne, two, or three heteroatoms independently selected
15  from the group consisting of nitrogen, oxygen, and sulfur. The five-membered ring
has zero to two double bonds and the six- and seven-membered rings have zero to
three double bonds. The term "heterocyclyl" also includes bicyclic groups in which
the heterocyclyl ring is fused to a phenyl group, a monocyclic cycloalkenyl group, a
monocyclic cycloalkyl group, or another monocyclic heterocyclyl group. The
20 heterocyclyl groups of the present invention can be attached to the parent molecular
moiety through a carbon atom or a nitrogen atom in the group. Examples of
heterocyclyl groups include, but are not limited to, benzothienyl, furyl, imidazolyl,
indolinyl, indolyl, isothiazolyl, isoxazolyl, morpholinyl, oxazolyl, piperazinyl,
piperidinyl, pyrazolyl, pyridinyl, pyrrolidinyl, pyrrolopyridinyl, pyrrolyl, thiazolyl,
25  thienyl, and thiomorpholinyl. ‘
The term “heterocyclylalkyl,” as used herein, refers to a heterocyclyl group
attached to the parent molecular moiety through an alkyl group.
The term “heterocyclylalkylene,” as used herein, refers to a divalent
heterocyclylalkyl group, where one point of attachment to the parent molecular
30  moiety is on the heterocyclyl portion and the other is on the alkyl portion.
The term “hydroxy,” as used herein, refers to —OH.

The term “nitro,” as used herein, refers to —~NO,.
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"cycl oal kenyl ," as used herej ref.ers
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in fluorescence imaging, and light-active entities for use in optical imaging.
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Examples of nuclear medicine imaging moieties include 11C, 13N, ISF, I

1251, 99mTc, 95Tc, 111In, 62Cu, 4Cu, 67Ga, and ®Ga. !'C-Palmitate has been used to
probe fatty acid oxidation and 11C-acetate has been used to assess oxidative

metabolism in the myocardium (Circulation 1987, 76, 687-696). PN-Ammonia has
been used widely to image myocardial perfusion (Circulation 1989, 80, 1328-1337).

Agents containing '8P have been used as imaging agents for hypoxia and cancer

(Drugs of the Future 2002, 27, 655-667). The iodinated agents 15-(p-(">1)-

iodophenyl)-pentadecanoic acid and l5-(p—(123I)-iodophenyl)-3 R,S)-
methylpentadecanoic acid have been used for imaging myocardial metabolism.

Further examples of imaging moieties include X-ray absorbing or “heavy”
atoms of atomic number 20 or higher. A frequently used heavy atom in X-ray
imaging agents is iodine. Recently, X-ray imaging agents comprised of metal
chelates and polychelates comprised of a plurality of metal ions have been disclosed
(see U.S. Patent Ser. Nos. 5,417,959 and 5,679,810). More recently, multinuclear
cluster complexes have been disclosed as X-ray imaging agents (see U.S. Patent Ser.
No. 5,804,161; W0O91/14460; and W092/17215). Representative metals include Re,
Sm, Ho, Lu, Pm, Y, Bi, Pd, Gd, La, Au, Yb, Dy, Cu, Rh, Ag, and Ir.
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di val ent cycl oal kyl group. The term "di al kyl am no," as
waiz@dohesei n, refers to -NR xRy, wherein RXx anPCRYSBEN®036275

each al kyl groups. The term"fornyl,"” as used herein,
refers to -CHO The ternms "halo,"” and "hal ogen," as
used herein, refer to F, d, Br, and | . The term

"hal oal k@ "agﬂ%oa%gﬁtgnl}h [ Shidin c;rfefo‘?r ork PanPghaft! A¥h iﬁns. The

group attache parent nol ecul ar “noi ety throug
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¢ hPEESIet, ERBHR e SR el s it Miffmpeine agents
asadeskrihel & U.S. Ptk Set Rod 419€r48 a3id’s;,7609091. Examples of

sevennenbered ring containing one, two, of three "
5 hepdydedamtsusehid épesnhapittiys petectbar dnd poamagretigmeiyl ion are found
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t he 530 804 andribEVSHiCRA® eézﬁgoﬁtiidiﬁs;oﬁx?ﬁgecz@frparatr@agdaﬁ@ﬁletal ions
doubl e bonds. The term "heterocyclyl" also |r13gl ud_;gs 3+

bi foy cké @s MiRd ipsging agknte hExaneplésetfenaely chohhder Gdig, Fe , In” , and
fused, to a phenyl group, a nmonocyclic cycloal kenyl
grMump,. a nonocyclic cycloal kyl group, or another

nmonocycljc heterocyclyl group. The heterocyclyl oups
10 of the E&*?e‘éléfﬁ?oﬂnﬂvé\%%éﬁg@% ¥ CYPPHEHREIY b‘f‘% e et ent
MOb R EMhFHbIOERL ¥ 1 HaQUeE: 3naara R Al R BEpHRrd)I Ad 898 Merein, the

atomin the group.” Exanples of heterocyclyl groups
i nelndEquidearraarémeans dqueditsesdlution ahé thedetn Eswyfactafhtirméans any

SR et SO L 58 Mt oo
solution. A list of suitable surfactants for forming surfactant microspheres is
15  disclosed, for example, in EP0727225A2. The term “surfactant microsphere”
includes microspheres, nanospheres, liposomes, vesicles, and the like. The
biocompatible gas can be any physiologically accepted gas, including, for example,

air or a fluorocarbon, such as a C3-Cs perfluoroalkane, which provides the difference

in echogenicity and thus the contrast in ultrasound imaging. The gas may be

20  encapsulated, contained, or otherwise constrained in or by the microsphere to which
is attached the remainder of the molecule. The attachment can be covalent, ionic, or
by van der Waals forces. Specific examples of such contrast agents include, for
example, lipid encapsulated perfluorocarbons with a plurality of tumor
neovasculature receptor binding peptides, polypeptides, or peptidomimetics.g

25  Examples of gas filled imaging moieties include those found in U.S. Patent
Application Ser. No. 09/931,317, filed August 16, 2001, and U.S. Patent Ser. Nos.
5,088,499; 5,547,656; 5,228,446; 5,585,112; and 5,846,517.

The term “microbubbles,” as used herein, refer to vesicles which are generally

characterized by the presence of one or more membranes or walls surrounding an

30 internal void that is filled with a gas or precursor thereto. Exemplary microbubbles

include, for example, liposomes, micelles, and the like.
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herein, refers to a heterocyclyl group attached to the
parent nol ecul ar noi ety through an al kyl group. The
term "heterocycl yl al kyl ene,” as used herein, refers to
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chelators, or bonding units. For example, a radiopharmaceutical comprised of one
chelator or bonding unit from one reagent and two different ancillary or co-ligands is
considered to be comprised of a ternary ligand system. Ancillary or co-ligands useful
in the preparation of radiopharmaceuticals and in diagnostic kits useful for the
preparation of said radiopharmaceuticals may be comprised of one or more oxy gen,
nitrogen, carbon, sulfur, phosphorus, arsenic, selenium, and tellurium donor atoms.

A ligand can e a transfer ligand in the synthesis of a radiopharmaceutical and also
serve as an ancillary or co-ligand in another radiopharmaceutical. Whether a ligand
is termed a transfer or ancillary or co-ligand depends on whether the ligand remains
in the radionuclide coordination sphere in the radiopharmaceutical, which is
determined by the coordination chemistry of the radionuclide and the chelator or
bonding unit of the reagent or reagents.

The terms ““chelator” and “bonding unit,” as used herein, refer to a group on a

reagent that binds to a metal ion through the formation of chemical bonds with one or
more donor atoms. Examples of chelators are described in U.S. Patent Ser. No-

6,511,648. In one example of the present disclosure the bonding unit is selected from



in fluorescence inmaging, and light-active entities for
use in optical imging. Exanples of nuclear nedicine
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95Tc, 111-1 , n, 62C,-,u, 64Cu, |11G, and, 68G . ,a.
| UC-Pallm.,ta,te ,has been used t.o probe fatty acid
oxi dati on and 11 C acet ate has been used to assess
oxi dative netabolismin the nyocar m {Circul ation
1987, 76, 687-696). N Ammoni a hasf/beeh used widely to
i mage nyocardi al peP. uspan { G rcunNatipn 1989, 80,
1328-1337). Agents co talnlngAF haye been used as
i magi agents fox poxi a and» er (Drugs of the
Fuure 200 27, §55-667). The jodi nated agents
15-6@- 1231)- 123N dgcanoi ¢ acid and
15-(p-( 1) -7 phen pent adecanoi c
aciJ\g ve been used ng m di al met abol i sm
Furth exanpl es of |nag|n§ %Dletles i ncl ude X-ray
ab@ﬁér@ﬁﬂ%lsoe[ borfalecé\ﬂ%(e ccﬁﬁ?yﬁ'ﬁd SF fRhRN @). "PHERS 1SS OF these
frequent heavy aton1|n X“ray imagi ng
agwmnpbunds 1sco]dsclused ReWé)ﬂSI’QB647(6 ray i magi ng agent s

conpri sed of netal at es 0 s co
of a pl tranothey eﬁ?mPr]ﬁto % p6‘f‘f‘§nﬂ‘§§fg %%%ﬁ’e gp? e §hed from
U S. Patent Ser. Nos. 5,417,959 and 5, 679, 810) Mor ea’

recently, rmultinuclear cluster conpl exes have been E\ \ Al
dlsclosed as X-ray i magi pg_agel ts3 __ U Pat ent ,A’-E /
Sept"ENo. 5804 FoasE Wl&lE%OnE ef\n ’%721@ e wef
Representative netals ihclud§ Ref§ Sm. Ho, Ltf X E 3
Bi, Pd, Gd, La, Au, Yb, Dy, @i R, A, andlr.gﬁl E—AY
inaging agents may contain one or nore paramagnetic f
metal ions. The ions may be present in the form of A

netal chel ates, conpl exes, or netal oxide particles.
Exa Tles_of chel ators for paranagnetic netal ions in
fflgi ng agents
each Al is independently selected from a bond to the compound of formula
(D), -NR°R’, -SH, -S(Pg), -OH, -PR’R®, and -P(O)R R,
each A? is independently selected from S, O, and PRS;
A3 1s N;
each E is independently selected from C;-jalkylene substituted with 0-3 R’
groups, Ce_joarylene substituted with 0-3 R’ groups, Cs-jocycloalkylene substituted
with 0-3 R® groups, heterocyclyl-C;.joalkylene substituted with 0-3 R’ groups, Cs.
10aryl-Ci.jpalkylene substituted with 0-3 R’ groups, and heterocyclyl substituted with
0-3 R’ groups;
R® and R® are each independently selected from a bond to the compound of
formula (I), C;.jpalkyl substituted with 0-3 R® groups, Ce.jparyl substituted with 0-3
R® groups, Cs.10cycloalkyl substituted with 0-3 R® groups, heterocyclyl-C.joalkyl
substituted with 0-3 R® groups, and heterocyclyl substituted with 0-3 R® groups;
R’ and R® are each independently selected from a bond to the compound of
formula (I), C;.jpalkyl substituted with 0-3 R’ groups, Cs.aryl substituted with 0-3
R’ groups, Cs_jocycloalkyl substituted with 0-3 R’ groups, heterocyclyl-Cj.joalkyl
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are described in U S. Patent Ser. Nos. 5,412,148 and
5,760, 191. Exanpl es of pol ychel ants useful for

w@evploers8ing nore than one paramagnetic nmetal i PCI/HE®05/036275

found in U S. Patent Ser. N@s. 5,801, 228; 5,567, 411;
and 5,281,704. U. S. Patent Ser. No. 5,520,904
descri bes particul ate corrp05| tions conprised of
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Exanpl es of netal's incl ua Fe , In , and M2+.
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exanpl e, alr or [ uoroCar bon, such as a C3-
phcﬁﬁuoroalkane mhlch prOV|des the dlfference |n

echogeni city.and thu trast. i,n ultrasoun

oo b et b P o S AR e B PTG ters to any
PHABHN S BcARQRSERIUNEshI &F OdoniPouhf ©F fﬂeczﬁmh@rtﬁat;

which is attachéd the remai nder of the nol ecul e. he

aftdnanhmtmn t@anecbplenbwma@hble Oif previding (ditpptly anindsectipdal s
cr%nrpo&gd of %1 scg%s&te glp ar L%%ta lit% L Pes‘fcﬁfaé:tfé%%ﬁ a[%lSﬁtaﬁy, derivatives

encapsu

R fHodetae ﬁbﬁ@%th%ld&v@ﬂdﬂﬂht&@lf tieycopdpoitidD6f the disclosure when
neovascul at ure receptor_ bi ndi ng Peptldes

POl pemppds aregidnpaisterabifiaraunmal (e.g., by allowing an orally

administered compound to be more readily absorbed into the blood) or which
enhance delivery of the parent compound to a biological compartment (e.g., the brain
or lymphatic system) relative to the parent species.

As used herein, the phrase “pharmaceutically acceptable” refers to those
compounds, materials, compositions, and/or dosage forms that are, within the scope
of sound medical judgment, suitable for use in contact with the tissues of human
beings and animals without excessive toxicity, irritation, allergic response, or other
problem or complication, commensurate with a reasonable benefit/risk ratio.

The compounds of the present disclosure may be used in a method of imaging
including methods of imaging in a matient comprising administering one or more
compounds to the patient by injection, infusion, or any other known method, and
imaging the area of the patient wherein the event of interest is located.

The dosage to be administered and the particular mode of administration will
vary depending upon such factors as age, weight, and particular region to be treated,
as well as the particular agent used, the diagnostic use contemplated, and the form of
the formulation (e.g., suspension, emulsion, microsphere, liposome, or the like), as is

known by those of ordinary skill in the art.



Exanpl es of gas filled imagi ng noieties include those
found in U S Patent Application Ser. No. 09/931, 317,

wo pdoed4428must 16, 2001, and U. S. Patent Ser. NBGT/US2005/036275
5, 088, 499; 5,547,656; 5,2283446; 5, 585,112; and
5, 846,517. The term "m crobubbles,” as used herein,
refer to vesicles which are generally characterized by
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chel at or bondi ng unit from one reagent and two of

t hef desage lalng¢sl dndrspeafic dosaegthadn)afod egample about 0.8 umol/kg to
dl?ﬁ macepti cal conprised of two chelators or
lﬁg%{“{’gﬂ%om one or two reagents and one
anCI Il apyr @k a8 MR 1ﬁﬁgglg3d'g€nt|§%9 c&ﬂB@élgﬁ{sQﬁtﬁe%rQ&nt disclosure
conpri sed of binary [igand systens. For

r adiay bl asedbio @i dal marenpy ®tbeth&fI ageltte andasyribedgahilS. Patent Ser.

5 3R R SRR AR N T B 19w,

f r 066,3836; @d RH&N@O%}EEIBSHF 66,808, Clferflly, WrBe R&fuebisolutions of the
di f f er ent types o anC|IIary or co-ligands, provided

t heQntrapiaesnts My beradaunisisredith a@atientisEavsnoslyardosages ranging
from about 0.01 to about 1.0 mmoles per kg body weight (and all combinations and
subcombinations of dosage ranges and specific dosages therein).

20 The ultrasound imaging agents of the present disclosure may be administered
by intravenous injection in an amount from about 10 to about 30 pL (and all
combinations and subcombinations of dosage ranges and specific dosages therein) of
the echogenic gas per kg body weight or by infusion at a rate of approximately 3
pnL/kg/min.

25 The compounds of the present disclosure may contain one or more chiral
centers and exist in different optically active forms. It should be understood that the
present disclosure encompasses all stereochemical isomeric forms, or mixtures
thereof. When compounds of formula (I) contain one chiral center, the compounds
exist in two enantiomeric forms. The enantiomers may be resolved by methods

30  known to those skilled in the art, for example, by formation of diastereoisomeric salts
which may be separated by crystallization, gas-liquid, or liquid chromatography; or

by selective reaction of one enantiomer with an enantiomer-specific reagent. It will
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ancillary or co-ligands is 1donsidered to be conprised
of a ternary |ligand system Ancillary or co-ligands
useful in the preparation of radi opharmaceuticals and
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permissible only if such combinations result in stable compounds.

The present disclosure will now be described in connection with certain
embodiments which are not intended to limit its scope. On the contrary, the present
disclosure covers all alternatives, modifications, and equivalents as can be included
within the scope of the claims. Thus, the following examples will illustrate one
practice of the disclosure, it being understood that the examples are for the purpose of
illustration and are presented to provide what is believed to be the most useful and
readily understood description of its procedures and conceptual aspects.

Abbreviations used within the examples are as follows: PPTS for pyridinium
p-toluenesulfonate; DCM for dichloromethane; THP for tetrahydrpyran; nBuli for n-
butyllithium; THF for tetrahydrofuran; TsOH for p-toluenesulfonic acid; MeOH for
methanol; Hr for hour; TsCl for p-toluenesulfonyl chloride; DMAP for N,N-
dimethylaminopyridine; DIEA for N, N-diisopropylethylamine; EtOH for ethanol; Ts
for p-toluenesulfonyl; AcN for acetonitrile; TBSCI for ters-butyldimethylsilyl
chloride; DMF for N,N-dimethylformamide; TBS for fert-butyldimethylsilyl; Concd.
for concentrated; TBAF for tetrabutylammonium fluoride; Bu for butyl; NaOEt for



(1), -NR5R6, -SH, -S(Pg), -OH, -PR 5R6, and -P(OR

7R8; 2 5 each A is independently selected fromsS, O
w@anwe@R280 A3 is N ; each E is independently seP@DUSIH05/036275

from Cp oal kyl ene substitut’déd with 0-3 RO groups,

C6- 10aryl ene substituted with 0-3 R9 groups,

C3- 10cycl oal kyl ene substituted with 0-3 RO groups,

het er ocycl y] - -10al k e substjtuted wt -3 RO
gr e e%@?éldig%éﬁt 1@6@%%@%@?@@&&% %15&9{5 Ph 0-3
R9 lﬁi[ an .ocyclyl substituted with 0-3 RO
grtgg(%@#9 ang’rgzlhg{ug&each i ndependently sel ected from
a bond to the conpound of fornmula (1), Cl-10alkyl
substituted with 0-3 R8 groups, C6-10aryl substituted
with 0-3 R groups, C3-10cydixamplell sypstitut ed with

5 \?M? tﬁﬁg{i ﬁ%ﬁz;:s-ﬁ?m&'hs -Qtl—lﬂdrg:x%-&]lﬂ%&lﬁk-S%—;[bﬁlﬂ&dfgﬁgnxl#yridine
0-3 R8 groups; R ahd R are each i ndependently sel ected

frgma bo to the co und of forrmula (1), Cl-10aUCyl
su‘gvg’l’?etgﬁtozg"w (t’}ﬁ’dfe)ol’éw %9‘6?g'@60§f10’€6q9’i%ar yl substituted
with 0-3 RO groups, C3-10cycl oal kyl substituted with
0-3 RO groups, heterocyclyl -G -ioal kyl substituted with

0- é Wg@y PAcrnyde-2lY RPN ut;sw\\%t\hﬂ
0-3" RO groups, heterotycl ?f%@sﬁ?ﬁf ituted with 0°3 OTHP
groups, and hydroxy; each ’ ndependent |y sel ected

10 fyoma bond to the compound of formula (1),

G - 6al kex¥omSh :rﬁﬁ‘l:aﬁ&)@ R0 %&issoqi\;eﬁcﬁl Lk ‘ﬁl&gcfﬂcﬁc(’l 0 mL) and

Cl- 6al kyl carbonyl, am no, cyano, C3-6cycloal kyl,
f otorit/ls adted wyridirload-toduepestifnatal (RYDY nigdl exd/dihpdropwan (13.5
an]%moo (.)’Th%%iixﬁge isssti?rea %roél h(?ur:rg gﬁgrt\{f}ﬁgh g{eoslcj)ﬁition is poured in a

separatory funnel and washed with water and brine and dried over MgSO,. The

15  solution is filtered and concentrated in vacuo and purified using a short plug of silica

to provide the purified product.

Synthesis of 2,3-dimethoxy-4-benzyloxy-5-methyl-6-(9-(2-tetrahydropyranoxynonyl)-
pyridine
20

OCHzPh OCH,Ph
HsCO N 1) nBuLi, THF, -75C R HaCO N

H5CO N/ Br 2) 9-Bromo-1-(2-tetrahydro 1y ~q =
pyranoxy) nonane 3 N

OTHP
To 2,3-dimethoxy-4-benzyloxy-5-methyl-6-bromopyridine (prepared
according to the procedure described in J. Am Chem. Soc. 1977, 99, 7014-7019; 0.74
mmol) placed in a round bottom flask is added 8 mL anhydrous tetrahydrofuran
25  under nitrogen and the solution is cooled to -75 °C. n-Butyllithium solution (2.5M in

hexane, 0.81 mmol) is then added to the above mixture and the mixture is stirred for
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art. The term "pharmaceuticlal |y acceptable salt,"” as

used herein, refers to any pharmaceutically acceptable

salt of a conpound of the disclosure that, upon

adiy Rirttdsabl Birah9dRphRa| Rk §Ntbromdns@Rak] €1 &imel) @thel Adied by
(directly or indirectly) a conpound of this disclosure
orsyangesmbibE intigtuos isrstisied der 3 hareaf-75 T§piVeated (imL) is then added to
derivatives are those that increase the C g

bi BEFSRCBRTUTE G e B RS Lot TEHESSSE PO sis poured

Whe asééggraﬁﬁ?ﬁﬁhh@ﬂ&m@&&ra@@mvﬂﬁﬁﬁl&hﬂ@né Eh1Brid@ MR extracts are
e.g., by alTowng an orally adm nistered conpound to

befiltenedsthraeghiial padati sliatraaceions eartteudhl asdepliteSD, whshed with brine,

enhance LYery, of .th arent, compound to a. . .
o B eates i b e o TR LitcehParf 5 ey siica
S Vel Eltbmiaf)gddphy@o bbBtal® 3 REmebx pADhLHox Y S-TkaBH-6-(9-
herein, the phrase "pharnmaceutically acceptable"

r dbtealydiapyranes mmanyhppudias as thetarifigd Brodegefaposi ti ons,
and/ or dosage forns that are, within the scope of

sound nedi cal judgnent, suitable for use in contact

W Sy tiekie of 2,Ssdimethoky-nibenty bt Hrashaho- (ke snokyl) bpidine
excessive toxicity, irritation, allergic response, or

ot her problem or conplication, commensurate with a
reasonabl eobgrf i t/risk ratio. The conpouads,@f the
present di scl gsure may_be used in a nethod of inmaging

i ncl ods of .ﬁﬁ?ﬁ,ﬁ@e% a ~enf ®pnpri si ng
admnj one or—nore—ﬁonpuund [ [

injggFﬁbn, i nflsion, or ahy other Eﬁ%&% ntt hoy, and
i mgi ng the area\of the patient wherein the event of
interest is |ocat

OTHP OH

2,3-Dimethoxy-4-benzyloxy-5-methyl-6-(9-
tetrahydropyranoxynonyl)pyridine (1.03 mmol) is dissolved in methanol and to it is
added p-toluenesulfonic acid (0.1 mmol). The reaction mixture is stirred for 1 hour
after which it is washed with water and brine, dried over MgSQOs, filtered, and
concentrated. The concentrate is purified by silica gel chromatography to obtain 2,3-
dimethoxy-4-benzyloxy-5-methyl-6-(9-hydroxynonyl)-pyridine as the purified

product.



The dosage to be adm ni stered and the particul ar node
of admnistration will vary dependi ng upon such
w0 awbose8@s age, weight, and particul ar regi onPE€DUR®05/036275
treated, as well as the part7i cul ar agent used, the
di agnostic use contenpl ated, and the formof the
formul ation (e.g., suspension, enulsion, mcrosphere,
i ; j ' -
or O ReE g etk e) LB S P LR GR Gl pyridine
adm nistered at lower levels and is increased until

t he desirabl iagnostic effect is achie ...I'n one
enbodi nent , ﬁgﬁ%bnpou&gﬁlﬁuAgiuei nventi ﬁﬂﬁ%& be
admi nitsEe i ntravendus | nj ectHs060; ly in

hip at a glageyeh about 0.
8 kg\ body wei ght” (and HsfP i Mations and

subconbi nati ons ofydosage ranges and speci fi
therein), or, for npl e, at a dose of about
about 50 nCi. Imaging\is performed using techniques
known to those of ordinary skill in the art. For u
as nucl ear nedici ne i magi-ag agents, the conposition
of the present disclosure,ogdm nistered by intravenousyrg
injection, will typically range in dose from about 0.5

mol / kg to about 1.5 mmol/kg (and all conbi nations and

subconbi i 0 of . dosage ranges.and .specific .dosages

3t her ei n;z’,r}’?#)g?eq@%%" ] Snzgg?ﬁ't?&% 1yrlr%ﬁ@7 IP@I?Xé'ng‘@G yrf%gnf (0.49
MTaln&Bis chefgedl §Ca Asun¥BottbABRHSR Gnd LR isSaddbd§ mL methylene chloride.
cogP3$$t|ons of the present disclosure may be used in
a sh

ipetivdpmmopyddiae HoF8 NRRolh getatusnesylfarylhidyisg (0.48mmol),

. S 55 S 58 S i
anctaBach mixagy id 888:d 66 hotR3 Thewtietued 1s henSioRikdd ifito a separatory

aqueous sol utions_of the contrast agents nay be '
10 AP rd e g edatlinertyearnate serared pyd the opms@icdaxer is washed

r aRghine, dried over MgSOy, filtered, and concentrated. The concentrate is purified
by silica gel chromatography to obtain 2,3-dimethoxy-4-benzyloxy-5-methyl-6-(9-
tosyloxynonyl)-pyridine as the purified product.

15 Symthesis of 2,3-dimethoxy-4-hydroxy-5-methyl-6-(9-tosyloxynonyl)pyridine

OCH,Ph o
HaCO—x Hp, 10 Wi% PAIC ~ HsCO N
s
HeCO™ N EtOH HaCO™ N
OTs

OTs

To a pre-equilibrated mixture of 10 wt% Pd/C (0.11 g) in 2 mL ethanol is
20  added 2,3-dimethoxy-4-benzyloxy-5-methyl-6-(9-tosyloxynonyl)pyridine (0.36

mmol). The reaction mixture is hydrogenated at room temperature and atmospheric



fromabout 0.01 to about 1.0 nmol es per kg body wei ght
(and all conbinati ons and subconbi nati ons of dosage

wOo 20g0$128nd speci fic dosages therein). The ul t PeEUNV0S5/036275
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i magi ng agents of the presea8t disclosure may be
adm ni stered by intravenous injection in an anount
fromabout 10 to about 30 nL (and all conbinations and

subeqrii mwn%a uifil @e %Bﬂﬁpt[cﬂlrtﬁﬂﬁldﬁfg@n semed.fTige sﬂ)(hﬁftﬁﬁs then
therein) of the echogenic gas per body (%Ewght or
K

| nfiltesedhrenshen pastaf digtomperosx e <é11<§h % (lpt he Hﬂﬁiels Yashed

oGS Lo LA SO PR T e O
acdiméehdx@raBydrbiy-siasthyl-HE-1osrex picagtipyidine hdibe puefiedproduct.

dlsclosure enconpasses all stereochem cal isoneric
forns, m xtures thereof. Wien conpounds of fornula

L IR g BB e

resolved by nmet hods known to those skilled in the art,

for exanpl by formation of diastereoi songeric salts
whi ch nmay B separated by crystallization, s-1iquid,
or |H;GO mat ogr aphy; or by sel eeC® i on of
one enantli oper with an enanti oner - speci fi It
wi | 1'36C3ppNeciat ed t hat ¥h¥222 t he de&p¢ed

is converted i anot rer—cthemcal™entity by a
separation techni\que, tHhe\. 8%C.24dM®i onal step is
required to formthg desired enantioneric form
Alternatively, specifihc enantionmers may be synthesize
by asymmetric synthesis-using optically active
reagents, substrates, cahalysts, or solvents, or by
converting one enantionmer 1nto the other by asynmmetric
transformation. Starting conpounds of particular

oL SO 1, 2R Ao QL LY SUal ARl B o

aring Kryptofix 222 (0.1 mmol). Acetonitrile (2 mL) is then added and the reaction
mixture is stirred until the solution turns clear. 2,3-Dimethoxy-4-hydroxy-5-methyl-
6-(9-tosyloxynonyl)pyridine (0.1 mmol) dissolved in 1 mL acetonitrile is then added
to the above mixture. The round bottom flask is then fitted with a reflux condenser
and immersed in a oil bath at 90 °C. The mixture is refluxed for 30 minutes after
which it is cooled and the acetonitrile evaporated in vacuo. The crude residue
obtained is purified by silica gel chromatography to obtain 2,3-dimethoxy-4-
hydroxy-5-methyl-6-(9-fluorononyl)pyridine as the purified product.



When any vari able occurs nore than one tinme in any
substituent or in any formula, its definition in each

woecwansesce i s i ndependent of its definition apCBUS095/036275
ot her occurrence. Thus, forl9exanple, if a group, or

pl

urality of groups, is shown to be substituted with

up to two R, then said group(s) nay be optionally

sulssh b s, Wcﬁinety&gl-@ ]75/%33854777ém RS pﬁ%i ononyl)pyi idine

occurrenceé in each group i s selected ind

endent

fromthe defined list of R. Also, by way of exanple

for the gr -N(R )2, each of the two R sufstituents
on N is independently selected fromthe deflned Iist
of pHé%? Conbi nati ons of substH4C d/ or

vari (f erm ssiblesonly if such conbipations
resul't"in HNabl\e conpounﬁsﬂK 2dr esdtefOdi S8l osvr e
wi Il now be descCr{bed i nconnectionmrwth certai

enbodi nents whi ch
On the contrary, th
al ternatives, nodifications, and equivalents as can b
included within the sc
foll owi ng exanples wi ||

e nofcinfoeod®dniho linmit its sc
present disclosure covers al

of the clainms. Thus, the
idgrsustrate one practice of the s

di scl osure, it being understood that the exanples are
for the purpose of iIIustration and are presented to
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chromatography cartridge and eluted with tetrahydrofuran. The solvent is evaporated
to provide the desired product.

Example 2
Svynthesis of 2.3-dimethoxy-4-hydroxy-5-methvl-6-(2-(4-

[ISF]ﬂuorophenvl)ethvl)pvridine

Synthesis of 2,3-dimethoxy-4-tert-butyldimethylsilyloxy-5-methyl-6-bromopyridine

OH OTBS
Hscoﬁ TBSCI, Imidazole HsCO N
| >
H;CO N/ Br DMF, 10 hrs H,CO | N/ Br

2,3-Dimethoxy-4-hydroxy-5-methyl-6-bromopyridine (prepared according to
the procedure described in J. Am Chem. Soc. 1977, 99, 7014-7019, 2.02 mmol) is
placed in a round bottom flask and to it is added 5 mL DMF. Tert-butyldimethylsilyl



for/?-tol uenesulfonyl; AcN for acetonitrile; TBSO for

r

-butyl di nethylsilyl chloride; DVF for N,

WO diogesd2g0 f or mami de; TBS for r -butyl di met hyl sPCHUS$2005/036275
Coned for concentrated; TBAP for tetrabutyl anmoni um
fluoride; Bu for butyl; NaOEt forsodi um ethoxide; M

for nethyl; Et20 for diethyl ether; and BudNF for

t etchidpide)(B aBmRAbY i iRbrsle (5.@(%55{2%)5%3: A HdRESF LSt bhbove mixture
2, 3-di met hoxy- 4- hvdr oxy-5-ni et hyl - 6- (9-[

18l theombreros jtiyed for he haynt Bbe DMEF is then removed in vacuo and the

I T MR——
Mok anislaglésis tenedashed with bythengica bver M%SOQ,l&drﬁﬁoeéegﬂ drhe

to i

I s.,added pyridinjum -tol uenesul fonate (0.

> PR eamRgRtFased auahg arade mirigre)is ptrrilﬁedr’pxs' ice géls ;
' ter: ' ut i i S poure
P 1 hFESo Rty (U Bl LM HbAS o8 e B bEoE | o

and dried over MgSO4. The solution is filtered and

C
o)

[ d i fied [ hort pl
G R N R SR e

of %in’%ﬂg}ﬁg}ég@)g)@,ﬂﬂp@nzyl oxy-5-nmet hyl -6- (9-(2-teti"ahyd

r opyr anoxynony

- pyridine D nBuLi, THF, -75C 2)

109- Bromo- 1- (2-tetrahydro pyranoxy) nonane To
2, 3-di net - 4- benzyl oxy- 5- et hyl - 6- br onopyri dlonTeBS

(pr egar e 1. nBulLi, THF, -75C
H3 O l AN H3CO ] =
HsCO Z~pr 2. 2-(4-Nitrophenyl) ethylbromide _

15

20

25

N HsCO™N

NO,

A round bottom flask is charged with 2,3-dimethoxy-4-zert-
butyldimethylsilyloxy-5-methyl-6-bromopyridine (0.83 mmol) and to it is added 8
mL anhydrous tetrahydrofuran under nitrogen. The solution is cooled to -75 °C. n-
Butyllithium solution (2.5M in hexane, 0.91 mmol) is then added to the above
mixture and the mixture is stirred for 15 minutes. 2-(4-Nitrophenyl)ethylbromide
(1.24 mmol) is then added by syringe and the mixture is stirred for 3 hours at -75 °C.
Water (2 mL) is then added to the above mixture and the mixture is stirred for 5
minutes after which it is poured into a separatory funnel and extracted with
methylene chloride. The solution is filtered through a pad of diatomaeous earth
(Celite®), washed with brine, dried over MgSQy, filtered, and concentrated. The
crude product is purified by silica gel chromatography to obtain 2,3-dimethoxy-4-
tert-butyldimethylsilyloxy-5 -methyl-6-(2-(4-nitrophenyl)ethyl)pyridine as the
purified product.
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according to the procedure described in J. Am Chem
Soc. 1977, 99, 7014-7019; 0.74 mmol) placed in a round

whoiobom280 ask i s added 8 nlL anhydrous t et rahydr@f/USBNS/036275

under nitrogen and the solwion is cooled to -75 C
r-Butyllithiumsolution (2.5Min hexane, 0.81 mvl) is
then added to the above m xture and the mxture is

rLl .
SRR o a7 Sl PR Sl ane e L gy oridine
t hen added by syringe and the nixture is stirred for 3
hours at -75 0C. Water (InlL) is then added t(g t he
above ni xtQTBS and the nixture is stirred forg5 m nutes

aftgrogwhiel it is poured into a separHs@P and
extracte th net hipp EARCIcHEIdR FIRT " The extiiacts are
filHeoeed gh a—padof diratomactouss@r thN(soch as
Celite(r)), washed with brine, dried over

filtered, and tgmgentrated. The concentrate is
purified by sildca gel chromatography to obtain
2, 3-di et hoxy- 4-bengyl oxy- 5- net hyl - 6- (9- NO,
t et r ahydr opyr anoxynon¥yl ) pyri dine as the purified

product. Synthesis of

2,3-d h 4-b |
J71 i 10 B AP oﬁ%é?flzv}tégf Gnriyitere )P

gﬁ& %@ﬁﬁﬁlwﬁw %)Z(: 'Olqltr?ﬁh&y}’betgﬁ)mfne'(@ 578 mmol) in
jﬁdt@l@ﬁesml%mnn@ Hdiidl e‘(h@ndl sotaioh.. Tiik ebmasalubﬂn is then stirred
ot Y s S e neresitl b g Foe] eap SAgHE Sin

%&ﬁﬁ@ﬁé aligAde. Thig &rgﬂﬁ@ MHyeAts Qhérﬁwﬂs%d {WiddvAatr 8hd e with brine.
gel tThromat ograph o obtain 2, 3-

di méhdrm&tyedélom %)@jﬂdﬁllﬁ?mdh yihegolvgntriy dresxymantied)in pgeto and

%C%l %@lﬁg%alfale ﬁy?gii.}mgg mg{l(ﬁ‘? p u% { élhtca s%ﬁl usin to obtam

12, PMiihéth&€y-4-hydroxy-5-methyl-6-(2-(4- 111tropheny1)ethyl)pyndme as the
2, 3- Di et hoxy- 4- benzyl oxy- 5- met hyl - 6- (9- hydr oxynonyl ) p

ypumfwép(@img mol) is charged to a round bottom fl ask
and to it is added 5 niL nethyl ene chloride.

Synthesis of 2,3-dimethoxy-4-hydroxy-5-methyl-6-(2-(4-fluoropfzenyl)ethyl)pyridine

OoH
HaCO~— X
H3CO KF-K222 |
HaCO™ >N=
HaCO AcN, 90C, 30 min
F

A 15 mL round bottom flask is charged with potassium fluoride (0.15 mmol)

and Kryptofix 222 (0.15 mmol). 2 mL Acetonitrile is then added and the reaction
mixture is stirred until the solution turns clear. 2,3-Dimethoxy-4-hydroxy-5-methyl-
6-(2-(4-nitrophenyl)ethyl)pyridine (0.15 mmol) dissolved in 1 maL acetonitrile is then
added to the above mixture. The round bottom flask is then fitted with a reflux



TV, 1V-D et hyl am nopyridine (0.58
mmol ),/ >-toruenesul fonyl chloride (0.58muvol), and

waliosoprepyl et hyl am ne (2.45 mmol, 0.43 nlL) areCT/082005/036275
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added to the flask and the 22eaction m xture is stirred

for 4 hours. The m xture is then poured into a

separatory funnel and water is added. The | ayers are

semaaxseﬁamma@ P32 Gath WY& ot ST Qlﬁg

dri ed over I\/E eflltereé a%}:j (I(::on}é\% ra ed¥ e&?orBO

C ol’miéltﬂﬁ raﬁplew ich ptuus icboled ainyt}slalcetomtlgk:l eveﬁmmmgﬂap h¥he crude
tal d XYy | ox met hy| - (

tosy %%(Otﬁ%lﬁ Pd’g’.? H% ﬂ§§ gfﬂé}{'ﬁ‘ﬁﬁ OﬁTa@Hyﬁ?%@é@hﬁ dimethoxy-4-

Sytfytdlﬁﬁ@l-ﬁnﬁfhyl 6-(2-(4-fluorophenyl)ethy)pyridi th

2, 3-di net hoxy- 4- y(dr OXYy- pS yt) ?,)%yn 111etaossy x;llf;l%in%}? Ul

r|d| ne To a pre-equilibrated mxture of 10 vt % Pd/ C

goga)};éhljeﬁg%%g d-’%" f'?'gg zg%g%fx}é’%r@f’%f‘séz (ﬁ[tgsyl oxynonyl )
py‘hiodd:pﬁnen)élﬁzz@@)pmain)g The reaction mxture is

hydr ogenat ed at room tenperature and
at nrospheri cpressure and stirred until the absorption
of hydrogen ceases. The solution is then fijfered
through a padQt di at onaceous earth (such 3s

Cel i t e(p)doanetbe pad % %ﬁd wi t Hs@&Q

The et hanol hen evaf;) in vaqucb ohtain 2, 3-
dr met holyGa1 y-5-methy| 6- (9-t osyToxyhonyj ) pyri di
pr odifdt S0GBathiesi s
i HOXy-5-net hyl - 6-(9-fl uoron

pot assi um fl uori de I_Ig;grml ) and Kryptofix 222 (0. 1
mmol ) . Acetonltrlle(2 Is then added and the

reaction mxture is stirred until the solution turns
cl ear. 2, 3- D net hoxy- 4- hydr oxy- 5- net hy J
6- (9-t 9;?1501%%%@40)19(%0@11@@14@509 mfdbj Bmsgsﬂmgdfisa water is

1ghqacet i ove ni xtu

The toun bst(())tmtt o %CP ﬁSIEtE%n sﬁ?) S{gg ?3{5(1”28% t'H8 Qot'laésfulnﬁ)garbonate

c 6096 miewatnand OB ﬁlﬂeﬁlceltdhlt&iﬂ@ | Theaibhis %Eat@@t&@mow 811 the

mx1 urelds refluxed for m nutes aft
solvents and dry acetonitrile (1 mL) 1s added to the V1a1 ThlS is also removed by
evaporation. 2,3-Dimethoxy-4-hydroxy-5 -methyl-6-(2-(4-nitrophenyl)ethyl)pyridine
(5 mg) in acetonitrile is then added to it. The vial is sealed and heated for 30 minutes
at 100 °C. The mixture is diluted with dichloromethane and passed through a
chromatography cartridge and eluted with tetrahydrofiuran. The solvent is evaporated

to provide the desired product.
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which it is cooled and the acetonitrile evaporated in
vacuo. The crude residue obtained is purified by

w@Ri0s0a28€l chromat ography to obtain 2, 3- di met PORYS2005/036275

hydr oxy- 5- et hyl - 6- (9-fl uor@8nonyl ) pyri di ne as the
purified product. Synt hesis

of 2, 3- di net hoxy- 4- hydr oxy- 5- net hyl - 6- (9- [

18F] - f 1 uorononyl ) pyri di n nmL reaction vial
contai ning 500 nCi of F ﬁ%ggggﬁé'of O water is agded a
InL sodwithéyis 60NSidiine i x04-1 24

acetonitrile. Thk $Lh 3y )INICE : Fowe all the
solvents and dry acetonitrile ( 1 nL) is added to the
vial. This is also renoved by evaporation.

Sundhels W viRroyrodedty ghenoy - 5- met hyl - 6- (9-t osyl oxynonyl ) py
ridine (5 nmg) in acetonitrile is then added to it. The
vial is sealed and heated for 30 mnutes at 100 C. The
mxture is diluted w th di chl oronmethaneolnd passed

t hrough a chromat ggr aphy!- B&itFP&he and &| uted with

t et rahydr of ur an. S ' por d to provide
the desired pro Ex%%i’%;%ynt he f

2, 3- di net hoxg- 4- hvdr oxy-5-ReL TV - 6- ( 2- (4-
r 18FI f | uor ophenyl ) et hyl ) pyri di ne Synt
of 2, 3-di met hoxy-4-tert-butyl di met hyl siglyl oxy-5-nmet hyl -
6- br onopyri di ne

2, 3- Di met hoxy- 4- hydr oxy- 5- met hyl - 6- br onopyri di ne

o B PEPLBub B BERE IS ASRGELBRAY e dtorice n
%@&@owﬁgﬁsﬁ und R i@ il @dledad @ “Cousiig irsicadaiad Afumhinum
. 7er -butyldinmethylsilylchloride (3.03 mml) and

thitbrde @38 fimol)is arddd) toghealiove soludereth any oo e reaction is

m xture and the.m xture .is, stijred,f 0 r .

Bl e roRan By aatrs B STk bed AP ek crion

hﬁtilta@kc%_?_%éé RldRintBl dhdraRes 6bsthkd en@n@ miaslied thed poured into a
e

wat er . )
separatory funnel and extracted with diethyl ether. The ether layer is then washed

with water and brine and dried over MgSOy and filtered. The solvent is then
evaporated in vacuo and the crude oil obtained is then dissolved in methanol.
Sodium (100mg) is then added to the above solution and this is stirred for 3 hours.
Water is slowly added to the above mixture and this is then extracted with diethyl
ether. The ether layer is washed with water and brine and dried over MgSO4 and
filtered. The crude residue obtained after removing the methanol is subjected to

purification using a short plug of silica gel to obtain 4-bromoacetylphenol as €he

purified product.
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organic layer is then washed with brine, dried over

MySH4, and filtered. The solution is concentrated and

PCT/US2005/036275

chromat ography to obtain td4 desired conpound as the

purified product. Synthesis

of 2, 3-di net hoxy-4-tert-butyl di methyl silyl oxy-5-nethyl -
o )pyridine A round bottom

Fg’éﬁ&ﬁsﬂgr%g%%\%h{vw}ﬁ%kdl nmet hoxy-4-fer -

but yl di met hyl si | yl oxy-5-net hyl - 6- br onopyri di ne (0. 83

mol) and to it is & ed 8 nilL anhydrouiR

t et rahydr of uran under’ nitrogen. The sol ution is cool ed

to -75 C. n- Butyl4ihi um 46wt PdR (2. in hexane,

0.91 mmol ) is the dgded TO the ablOve ure and the

mxture is stirred ffor 15 m

2-(4-N trophenyl)ethyl bromide (1.24 nmml) is then

added by syringe and Phe mixture is stirred for 3

hours at -75 C. Wi¥er (2 nL) is then afded to the

above m xture and the mxture is stirred for 5 m nutes

after which it is poured into a separatory funnel and

extracTedrwhkﬂxwmmhﬂhﬂm@mqnﬂ0ﬁﬂﬁ%bnﬁhmc@@bhﬁhﬂm463mnoDis

(taderSens mettideh et | DRt i Sk s it and the

f mlittereasdhy@ agerfa&qum%r 2bAbon Tied &itdEdRgRAUThe kéaction allowed
purified by Silica gel chromatography to obtain
2t0(§1tcfprrb£@ hewty agwhich time it’s filtered through a pad of diatomaceous earth

tyld on i tropheny
| R 08 FIFRC R i By e B Fie fithes: &
OBr%n%edl mphéimusﬂaefp)aﬁmapr&luaet hyl (2 (4-nitrophenyl
)ethyl)pyrldlne To a round bottom fl ask charged with
2 3-di net hoxy- 4-z"r/ ~

'%f‘;e?*s%?%&?%%%’g%%{a%;—%%@%@35%#%%&%5’/0“izx'e? o
HCI in ethanol solution. The above solution is then
stirred OTBS

TBSCI

Imldazole DMF

Br

4-(2-Bromoethyl)phenol (3.7 mmol) is dissolved in DMF in a round bottom
flask. Imidazole (9.25 mmol) and ferz-butyldimethylsilyl chloride are then added to
the above mixture and the reaction stirred for 10 hours. The DMF is removed in
vacuo and the crude mixture obtained is dissolved in methylene chloride. This is
then washed with water and brine and dried over MgSQOj4 and filtered. The crude
product obtained after removing the organic solvent is purified using a short plug of
silica to obtain 4-(2-bromoethyl) zert-butyldimethylsilyloxy benzene as the purified
product.



for 30 mnutes after which it is poured into a
separatory funnel and extracted w th nethyl ene

w@hdoeni4ted The organic | ayer is then washed w PEIT/vE1085/036275

and then with brine. It is 2hen dried over MpSO4 and
filtered. The solvent is then renoved in vacuo and the
crude product obtained is purified using a short plug

of waili . ¢ . , . .
R A L e e L e (e
et pydnyPathyi)piriBn@s the purified product. Synthesis of

2, 3-di met hoxy- 4- hydr oxy- 5- net hyl - 6- (2- (4-f1 uor oph. enyl
)ethyl)pyridine A 15 nL round bottom flask is charged

wi th potassi 2Erlluoride (0.15 mmol ) and Khamippf x 222

(0.15 ). mL nitrile.is thes added and the
reactf"g(ﬁ8 j e igﬁg%@ﬁﬂ%%’gﬁ?h| t g S '

cl ear, Di_et hoxy grcda By H9ssD- REER
6-(2-'(*&3% £ophemy | )¢Lhyﬁ75§§/ri di ne 6%. 15
dissolved in 1 rraL acetonitrile is then added t
above m xture. The round bottomflask is then fitted

S5with a refluxcondenser and imersed in a oil bath at

90 0C. Th i [ fl I nut ft

wni ch 1 111 S P P e bhimsthr S ST B et s
VabtéhoplHeine (0,48 nirfsl) dhe@toBisas Addtdiaahpibid TEE (BYmL). »-
silica gel chronatographx to obtain 2, 3-di met hoxy-4-

hy Brejthmnn ek hiyl inghexangsq 081 yumap hisrihen addeg by pyringsi and the

or 223l Nbined A5 RGMlse g Gt v R e

10 185&&1@%@9@%&%@6&% Q100 'rhho)8s then ad&edib theafolve @iixture and

15

20

25

vi al ~cont al ni ng of 18F in_350ng of 180 water
i sthedersgion isisireddpu? howrsc SYaserddmhg ivthen added tethe above mixture

Kr fix [ . -wat er

0. 8 B b O R 5 SR 3RP bRt i oyl ey

t h@msel andrixgagedlushy necellarichioride. [Thd setluion & fatgabthtaugh a pad

the vial. This is also,remved by . .
of diatomaceous earth (Celite™), washed with brine, dried over MgSQys, and filtered.
The crude product obtained after removing the solvent is purified by silica gel
chromatography to obtain 2,3-dimethoxy-4-benzyloxy-5-methyl-6-(2-(4-tert-

butyldimethylsilyloxyphenyl)ethyl)pyridine as the purified product.

Synthesis of 2,3-dimethoxy-4-benzyloxy-5-methyl-6-(2-(4-
hydroxyphenyl)ethyl)pyridine

OCH,Ph
OCHzPh TBAF in THF HaCO. A\
HaCO_
| HaCO™ N7
HaCO™ >\ N
OH
OTBS

To 2,3-dimethoxy-4-benzyloxy-5-methyl-6-(2-(4-tert-butyldimethylsilyloxy
phenyl)ethyl)pyridine (0.405 mmol) in a round bottom flask is added
tetrabutylammonium fluoride solution (1.216 mmol, 1M in THF). The mixture is
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evapor ati on.
2, 3- D met hoxy- 4- hydr oxy- 5- net hyl - 6- (2- (4-ni trophenyl ) e

wo boobppa28d di ne (5 ng) in acetonitrile is then BdOEs2008036275
it. The vial is sealed and 2éeated for 30 m nutes at
100 C. The mxture is diluted wth dichl oronethane and
passed through a chromat ography cartridge and eI ut ed

tet f uran, apor at e
o8 & ROUGRBon it G SRE RSP RER AL Bl §F oruae
2pr8dﬁi1tlil§9% using a short plug of silica to obtain 2,3-dimethoxy-4-benzyloxy-
--44--h I-6(2(4(2f18FIquoroe

yddr r ooxxyy
Sesh ARy Ph s Tict HEY e hebieuphied product
4- Br onpacet yphenol Phenol (21.1 mmol) is dissolved in
20 nL of anhydrous nethylene ctiloride in a round
b tnt/etsfolf dSkdinmtholhe-benxlonyes-meihpbol@d44®- 0 0C usi ng

a i ce ba hloride (63.8 mmol) is added to
raHBYe 6W£*¢ghﬁﬂﬂl ﬁ% portion and the reaction is

stlrred under nitrogen for 3 hours. Water is then
added very slowy to the reaction until all excess
al um nu@CthiPtori de i s consuned and the nP&tdite is then

peyced \t 0 a separ at BeL,dHIOTe! afCe ed with

diethy| efher. The s then washed wth

Wa G and ine-agd dPMEAN r MFBO® ang” i te The

sol vent I's theaporat ed |n vacuo and the cr oi | E
obtai ned is then“dresol ved i n nethanol. Sodi um '/7\\/

is then added to the above solution and this is
stirred for 3 hours. Water is slowy added to the

above M‘réﬁﬂmﬂ)t@ﬁﬁﬂdsﬁhé;cﬂaﬁgédhﬁﬁh ,egatdlﬁtﬁﬂl%si A Eéhzsiloﬁyismhethyl-
ether. The ether layer is washed with ¥er and brine

aﬁwﬂz %hwomnwﬁgm)pé{ﬁdml(pﬂéi éﬂnolTh@d ’@rlﬁ therdeed? mleof
T T T
(Ibtlall Iiimﬂobcﬁﬂmi@(i)ﬁrw ﬂdwmhylaSSyﬁehe (0.196 mmol). The reaction mixture
is then immersed in an oil bath preheated to 90°C and the reaction is stirred for 30
minutes. The mixture is then cooled to room temperature and the DMF is removed in
vacuo. The residue obtained is dissolved in ethyl acetate and washed with water and
brine, dried over MgSQys, and filtered. The crude residue obtained after concentrating
the organic solvent is purified by silica gel chromatography to obtain 2,3-dimethoxy-
4-benzyloxy-5-methyl-6-(2-(4-(2-fluoroethoxy)phenyl)ethyl)pyridine as the purified
product.

Synthesis of 2,3-dimethoxy-4-hydroxy-5-methyl-6-(2-(4-(2-
[Sluoroethyloxy)phenyl)ethyl)-pyridine

OH
OCH,Ph NaSBu, DMF H-CO
HaCO A\ - [
80C, 1 Hr =
Haco- H3CO™ >N
F
O/\/F o



purified product. Synthesis of 4-(2-bronoethyl)phenol
To a round bottom flask charged with

wad2@sosscet yl phenol (4.6 nmmol) is added 15 nlPCT/US2005/036275

10

15

20

25

met hanol . 10 wt % Pd/ C (10 W% O 1Qg) is then added to

it and the mxture is hydrogenated using a balloon

filled with hydrogen. The reaction allowed to sit for

10 hours, at;_phi e Lo svbihigies (3 M- enghoR 1)-
ai at ome sus B R opy 5 L RYES G- BRIy Giphens)
c caleg st alireec( 0i0A 0y amnid) placabina nourdd b@tom flask is added 0.2 mL DMF.

br onpet hyl henol th i fj d . hesj .
ofSofb HrERRAe Ol ube g1 bR RipRtfldsn 5 e Ry s and tis
4-i6%e e{?@@@(‘é o DR NA! fe b e dps BTRhdurdtSd N5 EPkot8Gon BUEWE by 50
in arTound bottomflask. |Im dazole (9.25 mmol) and

- it yf whtee titwythan ddded ohiherbatee mpduehdie sesgbngmpixteis then

above m. xt.yr d the reacti.on stirred.for ,10. .
OB, BT e R BN B SO U sso
obtil Rede 1s3)uﬁﬁ§@ aéiﬁg gilica gfmihboth@0eaphy @ dtdgin 2Thiigetisoxy-4-
t hen washed with water and brine and dried aover S .
artydEoxy-Smesdhyl Th@-@r @dugseesiviexy pherylsByDatidine as the purified
renngiqg the organic solvent is purified using a short
pIRI§*SFsilica to obtain 4-(2-bronoethyl) r

- but yl di net hyl si | yl oxy benzene as the purified

product. Synt hesi s of o 18
2, Ynghesistaf dydimetheny-JHiodps=Smsehyl- 0 62(%({-4-tér t - but yI d

LQ?’%%%%%%@%?YQ)?&?&;@WI )pyridine In a round

2, 3-di met hoxy- 4- benzyl oxy- 5- et hyl - 6- bronopyri di ne
(0.74 mmol ) and to this is added anhydrous.IHF (10

. RB@HPH i t hi um (2.5 Min hexanes i mol) is
t helgcadded by syringe BAFHFREGHe0TE | %?Fq ¢(fred for
-75 C. 4\, BeOnpet hyl l)I3CO

I yl x¢benzene

To a 3 mL conical reaction vial charged with 2,3-dimethoxy-4-benzyloxy-5-
methyl-6-(2-(4-hydroxyphenyl)ethyl)pyridine (5mg, 0.0131 mmol) is added 0.3 mL
of anhydrous DMF. This is followed by the addition of sodium hydroxide solution
(5N, 2.9 pL, 0.0145mmol). The solution is heated to 90°C for 5 minutes after which
a solution of 2-[**F]fluoroethyltosylate (prepared according to the procedure ‘
described in J. Labelled Compds. Radiopharm. 2001, 44, 627-642; 300-600 MBq) in
DMF (300 pL) is added and the resulting mixture is stirred for 5 minutes at 90 °C. A
solution of sodium butylmercaptide in DMF (0.0131 mmol) is then added to the
above mixture and this is stirred for 10 minutes. The solution is then loaded on to.a

HPLC column followed by a solid phase column to elute the product in methanol.



(1.12 ol ) is then added to the above m xture and the
reaction is stirred for 3 hours. Water (InL) is then

w@omed44280 t he above m xture and the m xture i sSPCL/U820a5036275
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for 5 mnutes after which i28 is poured into a
separatory funnel and extracted using nethyl ene
chloride. The solution is filtered through a pad of
di at onaceous earth (Celite(r)), washed with brine,
dried over MpSH, and filtered. The crude product
obtai ned after renoving theExubmlert is purified by
siliga gel. c a tg oq

2. o Sinlene - ELL SRRy
butyldinethylsiIyIoxyphenyl)ethyl)pyr|d|ne as the
purified product. Synthesis

of Syhasisrob O Fediyetiy bérabepidimeiisHyloxmuimling -

hydr oxyphenyl ) et hyl ) pyri di ne To

2, 3-di met hoxy- 4- benzyl oxy-5-net hyl - 6- (2-(4- er

- but yl di met hyl si | YOroxy phenyl)ethyl)pyridineCU@$405

€ yl—4 h,ydroxvqumohne

mol) in a round om ded
tetrabutyla I uorﬁ%g 50l ufzgrg\m(l @ o~ , I'M
in THF). The sspjEred for 2 hou whi ch

all the solvent is renoved in vacuo and the crude
product is purified using a short plug of silica to
obtain %, |neth

5 ot ny P08 sesenoh Areg BREAyS engyipp rsperedsctopgiog o the

pugﬂotéd%ﬁie BEsLAEE in SYAEMNESIS 1949, 563-565; 5.77 mmol) in § mL DMF is
di met hoxy- 4- benzyl oxy- 5- net hyl - 6-

f | adsied eernbwty)dimethnylsiisk W¢r)ded§rﬁ6dt¥mel)@(nﬂ@élﬁl§(zﬁéﬂdoﬁfnm01) The

flaklsc

‘ﬂfHPel[S ﬁg’}‘ffp ﬁVeﬁIgﬁﬁgﬂfgl& ythéChr?é]t IRN][F is removed in vacuo and the

6 fedultifi Pesdm@xy@@mdd)lﬁtdwﬂ@mﬁfet dvmed Qrith3daterrant priaadiried
to it |s added 2 of anhydrous DMF., This is faollowed

byoten Mgl atndd‘ﬂte@epd Jouifieation eess slort plugf silicg gel provides pure
ey M ARl R QR Doty at e (0. 196

reacti

Synthesis of 2-(2-(4-nitrophenyl)ethyl)-3-methyl-4-tert-butyldimethylsilyloxyquinoline

OTBS oTBS
1. NaOEt, EtOH

N > X
7 2. BrICH,PhNO, ¢

‘ NO,

2,3-Dimethyl-4-fert-butyldimethylsilyloxyquinoline (1.741 mmol) is
dissolved in anhydrous ethanol (5 mL) and to it is added sodium ethoxide (2.089
mmol). The above mixture is stirred for 10 minutes after which 4-nitro
benzylbromide (2.611 mmol) is added. The reaction mixture is stirred for 5 hours
after which water is slowly added to the reaction mixture. The contents of the flask
are then poured into a separatory funnel and the solution extracted with methylene

chloride. The organic layer is then washed with water and brine, dried over MgSOs,



is then inmrersed in an oil bath preheated to 90C and
the reaction is stirred for 30 mnutes. The m xture is

w0 b@n/o¢ed ed to room tenperature and the DVF i BCT/ERWEB6275

in vacuo. The residue obtai®ed is dissolved in ethyl
acetate and washed with water and brine, dried over
MySH4, and filtered. The crude resi due obtained after

fi
CHRBEE B1d QLB 3Rl YIRS BY gy provies
4- mem@c(zaqqym&opmm)le&@i)(zn(e&ryaa fehrsutE @b i BASRYLnBline.
hyl ) pyridine as the purified product. Synthesis

of 2, 3- di met hoxy- 4~hydr oxy- 5- met hyl - 6- (2- (4- (2-
fl -y .
2, gyg?ﬁ%?ﬁg§§y%pben§h%§§ M%bﬁg%ﬁgﬁégg%gq?%@?aﬂyfuoroet

5hy|oxy)pheny|) et hyl ) pyridine (0.0705 mmol) placed in
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a round bo flask is added 0.2 nL DM. §odium
butylnercactlgg (0.141 nmol) in DWF is thef added to

dr ops atr at ed
wat er are then\added to t%@mabove m xt
resul ting m xture
ether, washed wi tlh water and brine and dried over
MySO4. The crude is pdi®P4ied using silica ge
chromat ography to obtain 2, 3-di net hoxy- 4-

hydr oxy- 5-met hyl - 6- (2- (4- (2-f 1 uor oet hyl oxy) phenyl ) et hy

| ) pyr i dToe régnd brtoBufladid chelrged SEHtHCE-(2-BY At 1)Rlhy1)-3-methyl-4-
2) pydl net h(§x§v1 4- hydr oxy Sgr%et hy IS {SM g nél)e gl‘—) methy

f | (6t By idBRst blﬁléyiym@wghny@rl% meolXis aald@i hQ_mb @Iﬁil%edonc HCl
r egﬁ%h&fal dh?l!lon h@{eg%%lv%\”sélﬁgon is then stirred for 30 minutes after which it is

|net oxy-4

mepduyrkd B Qse(pﬂtfeimy@rfﬁmy@ mm yit)&tdd}&ifﬁmﬁfet}@ﬂdﬁe chf@e. The organic
0.0131 qpn L added 0.3
ayer 1s then washed with water and then with brine. It is then dried over MgSO, and
filtered. The solvent is then removed in vacuo and the crude product obtained is
purified using a short plug of silica gel to obtain 2-(2-(4-nitrophenyl)ethyl)-3-methyl-
4-hydroxyquinoline as the purified product.

Synthesis of 2-(2-(4-fluorophenyl)ethyl)-3-methyl-4-hydroxyquinoline

= KF-K222 N
N” N”

AcN, 90C, 30 min

A 15 mL round bottom flask is charged with potassium fluoride (0.324 mmol)
and Kryptofix 222 (0.324 mmol). 3 mL Acetonitrile is then added and the reaction
mixture is stirred until the solution turns clear. 2-(2-(4-Nitrophenyl)ethyl)-3-methyl-
4-hydroxyquinoline (0.324 mmol) dissolved in 2 mL acetonitrile is then added to the

above mixture. The round bottom flask is then fitted with a reflux condenser and



of anhydrous DMF. This is followed by the addition of

sodi um hydr oxi de solution (5N, 2.9 nL, 0.0145mmol).
wab@esod28t i on i s heated to 90C for 5 m nutes aPCBDS2005/036275

whi ch a solution of 2-[ 18BPfl uoroethyltosylate

(prepared according to the procedure described in J.

Label | ed Conpds. Radi opharm 2001, 44, 627-642;

3O(lf %“[) @,ijf . . .

resul ti Sﬁgm%hftilu%ﬁgi\iﬁsdog??rﬁg #or gsd]‘r%gnut eg}g H%utff af&r which it

soliuceaded ofd thedéatonityile yVaperatedini abevd. nTHIMrudOreditidd obtained is

d to t he, abo ure_and .t hi
st .Pﬁl@&g P%Fﬁf%g%‘ HiordosFeRRY Ry %lP@h& & f?l}?é??hea&ﬁféiay%ﬁ-methyl-
t 0 4ahHPb:G aGRIoUA® j@kb@ﬂﬁgd sol i d phase colum to
elutgmfﬁgﬁprgduc? in nethagﬁﬁﬁgkanple 4 Synt hesi s of
52 (2 (4-f18F] - fl uorophenyl) et hyl) - 3-net hvl - 4- hydr oxyqu

Gl LAGT T PPUTRReIR Y S a4 e i
a solutlon of 2, 3- dlnethyl 4- hydr oxyqui nol i ne
(prepared according to the procedure described in J.
Chem Soc. 9439, 563-565; 5.77 mmol) in 8 RHL DVF is
: Bty di net hyl sj chlorid 6e_rmmol ) and
. THeFé5H§P20n>i: irre
i which all DWF is renpved
t he resultlng re I s AtNssad, Bechin n di et hyl @
washed with water brine, dried over MgSH4 andg
filtered. Purificat¥on'NGj ng a short plug of silicé
gel provides pure
2, 3- dinethyl-4-fer“buty|dinethylsilyloxy qui nol i ne.
Sy nt h . . .. . 18 - .
10 0f D (55 R aipttigpiiah Py aiig J00mEbohF im320ns o Py¥alpiis added o
t hy lngi, Eot@ony e
- but yl di nmet hyl ssfélﬁ% gg%/%ﬁ%ndg: [ neﬂa{]%f gﬁl%%{()tasfl)um Garbonate, 0.005
di 8doveter ahd 0Q3myld rosienitilnalbe vighistepted halrenwvietallitbe solvents and

w5 APBY B Sn. 2

(2 (4—N1tropheny1)ethyl) 3-methyl-4-hydroxyquinoline (5 mg) in acetonitrile is then

15 added. The vial is sealed and heated for 30 minutes at 100 °C. The mixture is
diluted with dichloromethane and passed through a chromatography cartridge and
eluted with tetrahydrofuran. The solvent is evaporated to provide the desired
product.



benzyl brom de (2.61 1 mmol) is added. The reaction
m xture is stirred for 5 hours after which water is

WG b@wloys28@lded to the reaction m xture. The conP@nuUsS200$/036275
the flask are then poured ixito a separatory funnel and
the solution extracted with nethyl ene chloride. The
organic layer is then washed with water and bri ne,

dried over MgSH4, filtered, entr at ed.
Purification using silica gggg%@§g§atography provi des
pure  Synthesis of 2-(2-(4-(2-['*F]-fluoroethoxy)phenyl)ethyl-3-methyl-4-

2-(2-(4-nitropheny|)ethylE-S-nethyl:4-ter?-butyld|neth
yl sil yl oxyqui nol i ne. Synt uinoline
of 2- (2- (4-ni trophenyl ) et hyl) - 3- et hyl - 4- hydr oxyqui nol

ne To a round bottom flask charged wth

52- Spuipésinof 2-6ptemytlipeihehyl) Shome 8 wythyA-4-Wdroxyquinoline

- but yl di met hyl si | yl oxyqui noline (1.184 mml) is added
10nL of 1% cone. HO in ethanol solution. The above
solution isdgrmmsen stirred for 30 minutes gty which it
IS poured_ into a sepamaiost)etbynnel and exfracted with
met hyl € or i de. —Fthe—ergante—taye 3

Wi th et hen MBrGHHNOGE; 1t | dried over

a short plug of silica gel to obtain
2-(2-(4-nitrophenyl)ethyl)-3-nethyl -
4- hydr oxyqui noline as the purified product. Synthesis
of

2- ( 2- (47101 2ubAmtiylyA-jeet- bty ddirgethpels Hylbx vl qinip diiol 41 moinb1
107, Butelleas G R ok bRt o0l Bonbyfi o py Badicon

3 bisod@h @thiokidel(2.088 mirh6ln @HES6bva Mtk fulReis/sBAEH FRN 0 minutes after
m xture is stirred until the solution turns cl ear.

2. (W@ic(hﬁ-me{hoggﬁ kerayibremide (2-631 mampl) lis added to it. The reaction mixture
4- ! ' ' . ' | in2.m .

e Yo AR PR el i BT B P, he
r overtderiotf thonflablasis theh pduesd intd 4 egpamitdrt) finehddihe solution

condenser andi rsed in a oil bath at 90 0C. The
15 i Syttt et iy o Cgls’rldsoTh? ATEABIS layer & thammashediwithswater and

C Oﬁiﬁgmgﬁ%eﬁft%%s@lj ﬁ’ﬂih@atfo\fﬁﬂﬁlrg%ﬁl?cq g,jef]cl‘}/r&%g%gragﬂ§ (Hexanes

crude residue o ned I's
: Ethylacetate) provideed pure 2-(2-(4-methoxyphenyl)ethyl)-3-methyl-4-zer-

butyldimethylsilyloxy quinoline.

20 Synthesis of 2-(2-(4-hydroxyphenyl)ethyl)-3-methyl-4-tertbutydimethylsilyloxy

quinoline

O \ BBr, CH,Cl X
Nig i z

-781t0-25C

OCHj O OH



purified by silica gel chromatography to obtain
2-(2-(4-fluorophenyl)ethyl)-3-nethyl -

wa2tvwdegyqui nol i ne as the purified product. RCL/OER0F036275
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of 2-(2-(4-[ 18F] 32
-fl uor ophenyl ) et hyl ) - 3- net hyl - 4- hydr oxyqui nol i ne To a
reaction vial containing 500 nCi of 18F in 350ngy of

180 wat ' ded 1 solution. gonsi sting of 10 ng

of Ky G SR SR s B0 005 . vater
anghi@ dfethidsiddetyiidolink €0.6 Themolpls disolediresinil omebyieve

all the solvents and dry acetonitrile i(hil m.) is added

t ochi¢rédevand|the spiitéon is capled ta dfv e Baign tkapaidstis Bign agded to the

DA T B T S . s
sedlsadisandwie I&I @Qréﬁ & -230Cdnatifsd &r ahQddenallNkour. Saturated

mxture is diluted with dichl oromethane and passed _
t heod g hpdro penoveely angteaip g destio tird migdurariel qe¢ngh dlae hgrom tribromide.

AR A nalhe a3 e By ABEY B B one
2- drdoridt; (dsHel8Fitir WwhidPaREb M Mniethever MESdwy IfitteredPiddydondentrated.

hydr oxyqui nol i ne Synthesis . )
of Purifiration pfthh sxadsheixiiry by Rijicy s-ohearnsiperaply progides therdssired
que IR 2,3-dinethyl-4-fr/-butyl di net hyl sil yl oxy
quﬂ%Tlhe (1.741 nmmol ) synthesized as in exanple 4 is
added anhydrous ethanol (5 nL) followed by addition of
sodi um et hoxide (2.089 mmol| ). The above m xture is
RO R i Y N R B

be I ' . . ) is added to it. The
régéﬁygﬁgﬂygﬁﬁ%éq?é%é????ed for 5 hours after which
water is slowy added to the reaction m xture. The
contents of the flask are then poured bgég a
separ at or yyrggnnel and the sol ution

O N FCH,CH,OTs O \/
z NaOH, DMF N

N P
OH

A 5 mL round bottom flask is charged with 2-(2-(4-hydroxyphenyl)ethyl)-3-
methyl-4-tert-butyldimethylsilyloxyquinoline (0.254 mmol) and to it is added 2 mL
of anhydrous DMF. This is followed by the addition of sodium hydroxide solution
(0.254 mmol) and fluoroethyl tosylate (0.254 mmol). The reaction mixture is then
immersed in an oil bath preheated to 80 °C and the reaction is allowed to stir for 1
hour. The mixture is then cooled to room temperature and the DMF is removed in
vacuo. The residue obtained is dissolved in ethylacetate and washed with water and
brine, dried over MgSOy, filtered, and concentrated. The crude residue obtained after
concentrating the organic solvent is purified by silica gel chromatography to obtain 2-
(2-(4-(2-fluoroethoxy)phenyl)ethyl)-3-methyl-4-tert-butyldimethylsilyloxy quinoline
as the purified product.



extracted wth nethyl ene chloride. The organic |ayer
is then washed with water and brine and dri ed over

wWORBEM4428ur i fication using silica gel chronmat oRCHPR005/036275

10§ s weghadgyitlyweter endthea avith tyimeoflt is dasin

15

20

(Hexanes : Ethyl acetate) pr3vi deed pure
2-(2-(4- et hoxyphenyl )ethyl)-3-nmethyl-4-ter -
butyl di met hyl si | yl oxy qui noline. Synthesis
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qU| nol i ne2- (2 (4- Met hoxyphenyl ) et hyl )-3-nethyl -4-ferthb
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di ssol ved i rofBsni L nmet hyl ene chlori dePahd t he sol ution
IS cooleto-? ©on r:lbr ARde hen added to
t he ab Xtur e byMﬁl ='

m Xt ur exJj_s Frred for 1 hour.
allowed to '

1 hour. Saturated B um hydr ogen car bonat e
to the mixture to guefsthe boron tribrom de:
m xture is then poured In a separatory funnel and
extracted with nmethyl ene chloride, washed with water

S cont Hiasgungfofom sty Sharisd Wi St Hasrosthoxgipheny ethy)-
Si Biangrh-15ApeRLAeH gloslp aﬁin‘ég]ﬁ B P85101)8E added

product. Synthesis of
i &f@buﬂympmgnyﬂqcetdwbyunsn [mTB'iE (M5 02238 h’mil(ylb dl ¢tkdrioy kolution.

§I'1|g¥18 gﬁ( vekd Lu%fn 1&5}62 sﬁvg‘ @3@%&% t@ ?r?})z{lll)uaglt is poured into a
5 fafiliel BHE !
A ) S 08

edyoeoigl©, and filtered.
fn(”)rg P% ‘5(9%] Qs A éHirg\Le)d i vacufo ﬁﬁéﬂé{e pro(alsléltl o%ttaelne(dols %gf‘iﬁed

e reac I'on m Xxtur
using a short plug of silica gel using to obtam 2-(2-(4-(2-fluoroethoxy)phenyl)ethyl)-

3-methyl-4-hydroxyquinoline as the purified product.

Synthesis of 2-(2-(4-(2-[1°F] +luoroethoxy)phenyl)ethyl)-3-methyl-4-hydroxyquinoline

o)
OTBS 18 H

1) ["*F]-FCH,CH,OTs N

O \ NaOH, DMF O _
N 2) TBAFin THF N

O O 18
o
OH

To a 3 mL conical reaction vial charged with 2-(2-(4-(2-
fluoroethoxy)phenyl)ethyl)-3-methyl-4-ter-butyldimethylsilyloxyquinoline (5mg,
0.0127 mmol) is added 0.3 mL of anhydrous DMF. This is followed by the addition
of sodium hydroxide solution (5N, 2.9 pL, 0.0145mmol). The solution is heated to
90 °C for 5 minutes after which a solution of 2-[ "*F]fluoroethyltosylate (prepared
according to the procedure described in J. Labelled Compds. Radiopharm. 2001, 44,



imrersed in an oil bath preheated to 80 OC and the

reaction is allowed to stir for 1 hour. The m xture is
w0 b@n/o¢ed ed to room tenperature and the DVF i BCT/ERWEB6275

in vacuo. The residue obtaided is dissolved in

et hyl acetate and washed with water and brine, dried

over MgSH4, filtered, and concentrated. The crude

ety MO e g

obtstiired for 5 minutes at 90 °C. A solution of tetrabutylammonium fluoride in THF

2- (4 -fI or get ho hen eth.l - 3-npet hyl -4-ter )
ol @F%ﬁz %/‘rsgf‘?%(i%%/%qt&? it e@ﬂ@%%ﬁlﬁs@% 10 minutes at
pr wet -
D 09 P bl B3 e loated on i an HPL (ycolymn follawed iy solid phase
5xy(qu]u[mi tioredutd theaprodum ¢h dnethtmosh f | ask charged with
2-(2-(4-(2-fluoroethoxy)phenyl) et hyl) -
3-net hyl - 4-ze/ Y- butyl di met hyl silyl oxy quinoline (0.1
13 mmol ) is added tet rabutyhﬁgﬂﬁmymfl uoride sol ution
is THF (IM 0.223 mmol ) in ethanol solution. The above
sol ut i oSynthesisef 292+(#(2d" " FhAludtpenty)densh)ethylvihinethyil 4-
is poured into a separat 3}3)/ runnel and extracted with
met hyl ene chl oride. The éigﬂﬁéq‘}“é?/lé'le i s then washed
iowth water and then with brine. It is then dried over
MySO4 and filtered. The solvent is then renoved in
v aéughesition hé-bronenadtvénheur!)-dbvamedridestagaetef i ed usi ng
a short plug of silica gel using to obtain
2-(2-(4-(2-fluoroethoxy)phenyl)ethyl)-
3- et hyl - 4- hydr oxyqui nolGlne as the purified product.
Synt hesi s of
F] - f | uor oet hpxy) phenyl ) et hyl) - 3- pedhyt 1t hydr oxyqui nol
ine To a 3 _akyconi tal acti on—val—charged wt
2-(2-(A- (I DCM
phenyl )eth 3-nmet hyl ~ggd er/ -butyl di methyl sily
noline (5ng, 0.0127 mol) is added 0.3 nL of anhydrous
DMF. This is followed by the addition of sodiu
hydr oxi de solution (5N, 2.9 nmL, 0.0145nmol). The
solution is heated to

15 Benzyl bromide (5.883 mmol) dissolved in 7 mL anhydrous methylene
chloride is added to a solution of 5-chloro-5-oxomethylpentanoate (5.883 mmol) and
aluminum chloride (17.65 mmol) in methylene chloride at 0 °C. The reaction
mixture is stirred for 3 hours during which time the bath is allowed to warm to room
temperature. Water is then slowly added to the reaction mixture to destroy excess

20  aluminum chloride. The reaction mixture is then poured into a separatory funnel and
extracted with methylene chloride. The organic layer is then washed with water and
then with brine and is then dried over MgSOy and filtered. Purification is done using

silica gel chromatography to obtain the desired product.



90 C for 5 mnutes after which a solution of 2-]

18F] fl uoroethyltosyl ate (prepared according to the
wpe@esduse described in J. Labell ed Conpds. RapCDpkmns36275

2001, 44,627-642; 300-600 MBg) in DVF (300 nL) is

added and the resulting mxture is stirred for 5

mnutes at 90 OC. A solution of tetrabutylamoni um

fl added to the

S o S e T DR R R0 e 't 90

C. The solutlon Is then | oaded on to an HPLC col umm

foll owed by a solid phase colum to elute t@@ pr oduct

i n nmet hanol . Exanpl e nt hesi s of r

2-(2-(4-(5-[18F] -fluofopentyl)phenyl)ethyl

- hydr oxyqui nol i ne

of 5- (4- br ononet hyl p

brom de (5.883 mmol) fissol ved,jp,7 mL anhydrous

net hyl ene chl ori de i [

5- chl or o- 5- oxonet hyl pent anoate (5. 883

al um num chl oride (17. 65 nmmol ) in nethylene chloride

at 0 OC. The rea fon mxture is sti d for 3 hours

during which time tB¥epbath is allowed tPMWarmto room

tenperature. Water is then slowy added to the

reaction mxture to destroy excess al um num chl ori de.
5 The r e56(1.4*}(@mehwtthybplhmyt)lrﬁenanmthyal@eﬂtaMatﬁ( Is@Panahol) ys

of Bt e P B PR A dach Bchait O pstodr SIS i sl t

b EuggaRNdAisallbhenle Wl h98'1%§eﬂvg§sci)€l aﬁﬁgsdftb k{186 and the reaction

Purification is done using SilTca gel chromatography
t Gllx)tmealls stitrp@ fatd 8 ihovrs. Jihe dlask isSented@si she mixture is filtered through

s Bt P5 R G s S R e thadphenymetty

10 (ﬁerﬁzﬂoamlthe grifiddscopipoadi n 7 L nethanol and to it
is added 10 mﬁ@de/C 10 % relative to

- 3- net hyl -

) and

Synthesis of 2-(2-(4-(5-methoxycarbonylpentyl)phenyl)ethyl)-3-nzethyl-4-tert-
butyldimethylsilyloxy quinoline

OTBS OTBS

[::]:%ij:: . NaOEt, EtOH X
v ‘v
0
OMe

To 2,3-dimethyl-4-fert-butyldimethylsilyloxyquinoline (1.173 mmol;

15

synthesized as in Example 4) is added anhydrous ethanol (5 mL) followed by
addition of sodium ethoxide (1.408 mmol). The above mixture is stirred for 10

20  minutes after which 5-(4-bromomethylphenyl)methylpentanoate (1.76 mmol) is
added. The reaction mixture is stirred for 5 hours after which water is slowly added

to the reaction mixture. The contents of the flask are then poured into a separatory



substrate). A balloon filled with hydrogen gas is
applied to the flask and the reaction mxture is

wariosoedsd or 12 hours. The flask i s vented andP@TES2005/036275
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m xture is filtered through6a pad of di at onaceous
earth (Celite(r)) to obtain
5- (4- br ononet hyl phenyl ) net hyl pentanoate as the

pwified.ca nd.. t j - . . .
ortaned g FRIBRMR is SRR Rmsttylens sbisoits o Th eesjeiaysr i
t Rlibn dadiRd Wkt whtei 4Rl tiitesink Yikied wverVig®Oi aed filtered. Purification
2,3-dinethyl-4-tert-butyl dinethylsilyloxyquinoline ( 1
. TEBgRite ek hiomatagsany Psovidesgthe pyiidedyrofacta gded
anhydrous ethanol (5 nL) followed by addition of
sodi um et hoxi de (1.408 mmol ). The above m xture is
stSymrieslis op 2- (2040 -hudresyeht@phabiJethyl)-3-methyl-4-tert-
5- (4- brononet hyl phenyl ) net hyl pent anoate (1.76 mmol) is
adﬁ@ﬂdm?W@%§%25Y96W0 &ture is stirred for 5 hours
after which water is slowy added to the reaction
m xture. The contents of the flask are then poured
into a @BBar at oryfunnel and the sol uti onQ&S extract ed
F ene chlori de. 4yhgy OoEg@NI Qyex A+'s then
A aw d b[| ne and dr‘ a 4 3

provi des the p Quct. Synt hesis of
2-(2-(4-(5-hydroxypent ybphenyl )ethyl)-3-nethyl -4-tert
but yl di met hyl si |yl oxy qui n8MPne A 25 nL round bottom
flask is charged with 2-(2-(4-(5-

nmet hoxycar bonyl pent yl ) phenyl ) et hyl ) - 3- net hyl - 4- net hoxy
oxyqui noline (0.61 mmml) and to it is added anhydrous
di et hyl Aés hek rquiadbojtomlflask isuchasded nivithuPa(Py4i(i-de (1. 22

RN TN R TN SN N e

NChr@fto il iShddl andPdoN&EH] dh&iL(5TRr). eveiNmMirRiudal HYdHAS (1.22
mmol) is then added to the above solution and the mixture is stirred for 3 hours.
Water (1 mL for every mg of LiAlHy), 15% NaOH (1 mL for every mg of LiAlHy)
followed by water (3 mL for every mg of LiAlHy) is then added to the above mixture
to destroy the lithium aluminum hydride and this is stirred for 20 minutes. The
grainy precipitate formed is filtered and the filtrate is concentrated to provide 2-(2-(4-
(5-hydroxypentyl)phenyl)ethyl)-3-methyl-4-tert-butyldimethylsilyloxy 2H-quinoline.
The crude product obtained from the above reaction is then dissolved in methylene
chloride and to it is added manganese dioxide (6.1 mmol). The reaction mixture is
stirred for 4 hours after which it is filtered to obtain 2-(2-(4-(5-
hydroxypentyl)phenyl)ethyl)-3-methyl-4-ters-butyldimethylsilyloxyquinoline as the
purified product.



followed by water (3 nL for every ng of LiAIH4) is

then added to the above m xture to destroy the lithium
w@bkeaion2go hydride and this is stirred for 20 nMPEUSEN5/036275

The grainy precipitate forméd is filtered and the

filtrate is concentrated to provide 2-(2-(4-

(5- hydroxypentyl)phenyl)ethyl) 3- net hyl - r

| r pr oduct
B e Tt T A R e %ﬁ}?‘h oA prode
WBEW&M&W@%ﬁB%ﬁp@dﬁuﬂmd to it is added nanganese
dioxide (6. 1 mmol). The reaction mxture is stirred
for 4 hours after which it is filtered to obtain

2-(2- 645&5 hydr oxypent yl ) phenyl ) et hyl ) -&Bs
hy

- et 4-ter -butyldi methypgiby! ox ol ine as the
p t.Syrithesls

(o) onypeanMXmmenyl)

ertbutyldlnet oxy qui nol i ne

) phenyl )ethyl)-3 -nmethyl-4-fer
- butyl di net hyl si |l yl oxygaHnoline (0.49 mmol) is OTs
5 charged to a round bottomflask and to it is added 5
ni L nethylene chl ori de. Di nethyl am nopyridine (0.58
mol ), *" - toluenesulfonyl chl oride (0.58mmmol) and

di i soprpn W&@qyﬁ&tﬁ %}fkﬁymml) -30ndById-Jerar e then

added to the ask he reaction mXture is stirred
ftonylmnmhwlglylmumqlmg (@49 smmolbis changed P ¢ rvpdFottom flask and

e R e TR R S
10 atﬁﬂleﬂéshﬁﬂnﬁ\bﬁ[ori&w%ﬁ]mbl)‘ ald d&isestopylbghyliniife (2. 45meiis, 0.43

obtai ned after renmoving the organi ¢ solvent in vacuo

iLpureithaneaddeg tosibpiflagk g@d the figastian BY¥HESHY stigedfos dihgurs. The
Bk AR PRERY AL e
p;repaiutetl and the organic layer is washed with brine and dried over MgSO4 and
filtered. The crude residue obtained after removing the organic solvent in vacuo is
15  purified by silica gel chromatography to provide 2-(2-(4-(5-
tosyloxypentyl)phenyl)ethyl)-3-methyl-4-tert-butyldimethylsilyloxyquinoline as the
purified product.

Synthesis of 2-(2-(4-(5-tosyloxypentyl)phenyl)ethyl)-3-methyl-4-hydoxyquinoline

20
OTBS OH
O S Bu,NF, THF O A
< P
N “iD‘ 10C N ‘Ii;
OTs OTs

2-(2-(4-(5-Tosyloxypentyl)phenyl)ethyl)-3-methyl-4-tert-
25  butyldimethylsilyloxy quinoline (0.405 mmol) is dissolved in a 15 mL round bottom
flask and the flask is cooled to 10°C. Tetrabutylammonium fluoride solution (1.216



Synt hesi s of
2-(2-(4-(5-tosyl oxypentyl ) phenyl) et hyl)-3-net hyl - 4- hyd

W@006044280 | ne PCT/US2005/036275
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2-(2-(4-(5-Tosyl oxypentyl ) #enyl ) et hyl ) - 3-net hyl - 4-fer
t but yl di met hyl silyl oxy quinoline (0.405 mmol) is
dissolved in a 15 nL round bottom flask and the fl ask

B

abm €eag bl tch@Rratiiicl 20 10BCN Thb Riik@rd K tifréd €dri2divurs after which all
tenperature at 10 C. The mxture is stirred for
hotlie solxentds reppqver rapgcuprad i et is ipyrifiedrpyiag 2 .Sho%léla@f silica

antg otgth%n Qr(ﬁ' ‘i'& (5 %osgf}g)ﬂyi)érﬁgl)ﬁiﬁh?getﬁyﬁ I?%Ethm M—‘i’lygéxyﬁ'uhioﬁﬁe as the

2 mﬁﬂkﬂyﬁ&mmosyloxypentyl)phenyl)ethyl) 3- et hyl - 4- hyd
oxyqui noline as the purified product. Synthesis

of 2- (2-(4-(5-fl uoropentyl)phenyl)ethyl)-3-nethyl -4-hyd
0oX bNB_ 4

e o R O P B E  e  guBiofine
is added a sol ution of

5-t osyl oxypent yl ) phenyl ) et hyl ) - 3-

A- hydoxyqui nol i ne (0.0993 mmol ) |nOHnL

. The flask is fitted
5 soI ut LQLL@A!;E%%mmrS

contents concentrated on as{.Qtary evaporator. The
crude m xture obtained is subjected to silica ge
chr omat ography to obtain the desired conmpound.
Synt hesi s of 2-(2-(4-(5-[18F]

-fl uoropentyl) phenyl) et hyl) - 3- et hyl - 4- hydoxy

qui nol iNea IQuBoP ofMpoth Rk HAGIAE Al K9 PtoixP22Gn 2GRL Bédtonitrile

of 18F in 350 of 11 88 O water is added a 1nL

sol0f993 mmdrﬁ@nlg)t i pgdaska saduting oF12-Rr¢dEopsstoypentyDpgenyl)ethyl)-3-

por%@t%?f-lf-@ydoxyqumohne (0.0993 mmol) in ImL acetonitrile. The flask is then

fitted with a reflux condenser and the solution is immersed in an oil bath preheated to
90 °C and refluxed for 30 minutes. The solution is then cooled to room temperature
and the contents concentrated on a rotary evaporator. The crude mixture obtained is

subjected to silica gel chromatography to obtain the desired compound.

Synthesis of 2-(2-(4-(5-[* 8F]-fluoropentyl)phenyl)ethyl)-3-methyl-4-hydoxy quinoline

OH
["®FIKF-K222 O x
”
)

AcN, 90C

OTs

To a 5 mL reaction vial containing 500 mCi of '*F in 350mg of '*0 water is
added a 1 mL solution consisting of 10 mg of Kryptofix 222, 1 mg potassium

carbonate, 0.005 mL water and 0.95 mL acetonitrile. The vial is heated to remove all



carbonate, 0.005 nL water and 0.95 nL acetonitrile.
The vial is heated to renove allthe solvents and dry

wae@boni280ile ( 1 nL) is added to the vial. ThPGI/US2005/036275

10

al so renoved by evaporati ors?
2-(2-(4-(5-Tosyl oxypentyl ) phenyl)ethyl) - 3-net hyl - 4- hyd
oxyquinollne (5 nmg) in acetonitrile is then added. The

i al d h f
i tﬁ? 87 %GIFQ* g%“f &qyaagato %ﬁla]%?g frgﬁll%erugdneg]ttﬁ g%qegxﬁglﬁgﬂﬁg 2 a%g rdfl6ved by
t hevap&rtien. COU DI RI6ARERypedty ) phagd ety t)- 33h1¢tl'ﬁ_,d-4¥‘h§tdbxyqumolme

tetrahydrofuran The solvent 1s evaporated to
t Hé migsh rae@omtr@l@ wa:tﬂlen pdded; [The pyéal é%/ﬁealéﬁtanfl degpd f%fk%%ﬂlﬂ@kytes at

QT ieaitis s TR PAP A AR Sy e &°

C %Er&ﬁat% gf%gﬂy ek tiidbe@hf efut&Peih tdtah (ﬂbﬁﬁraﬂvl Thosdlvent is evaporated
departing fromthe essential attributes thereof. It is

th@ﬂ@¢@d@ﬂ@ébﬁﬁﬁbWPﬁ%¥ t he exanpl es be considered in
al | res s
[ ef er en & gznle ﬁ?%’ldell o %.15 @%1;111\4& umg %ﬁgféatgﬁez#{?%e% 'rdgs?}r?gt}re is not

t hanitédtotthe fcfregcﬁg@ﬂmgtrﬁi«&rmhmgles aamnd thdtlit mnammsbodiudain other
come within the neaning and range of equival enc

{ FRpegifa PN B PR R PR EREN 1% AHEDWRL AR fs therefore
t hc?e ﬁ @th%@l %F QE bé SorfsidkdEd a'llsresgﬁ:cts%s CRIFRARAD AR not

or a pharnmaceutically acceptable salt
t heﬁtﬁoﬁve mdsfereawbangnﬂd&toanhe appdadxd clopnd, cathéd than to the foregoing

substl ted th an i ing noLety; or Rl and R2, .
e s¥ﬂ fh?@gisaw%fgﬁ Coff WA i AfARIE D Tapas of equivalency
at (Hatﬁ‘l? 91‘31msf 6 M Qe SteinfPRAREIAR AMRARMItRertinNg CoONt ai ni ng
zero or one nitrogen atons optionally substituted wth
al koxy or an imaging noiety; wherein the al koxy is
further



optionally substituted with an inmging noiety; and R
and R are independently al kenyl, al kyl, alkynyl,

wa@aeybox4ad kyl , or arylal kyl, wherein the al kengtT/U81065/036275
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al kyl, the al kynyl, and thetal kyl part of the

aryl oxyal kyl and the arylal kyl are each optionally
substituted with an i magi ng noi ety, and wherein the
aryl part of the aryloxyalgﬁ%$@g§ the arylal kyl are
optionally substituted wit y, a second al kyl
OWH4Pis cimad id: magi ng noi ety, wherein the al koxy and
the second al kyl group are each optionally substituted
with ad qompung ofisitee (Dbr ovi ded that at | east one

i maging noiety is present. 2. The conpound of Claim1l
wherein the imaging noiety is selected froma
radi oi sotope for nucl ear nedi ©Hne i nmagi ng, a

par anmagneti c speci es forF#se iin M3s imaging, an
echogenic entity for use’| I sound i magi ng, a
fluorescent entity for use |n f l[fluor escence i magi ng,
and a light-active entityifory Ren optical imaging.
3. The conmpound of Claim2 wherein the inmaging noiety
is a paramagnetic species forDuse in MR imaging,

wherei n the.. ana Ll i 8S._4 el ected fromi.

THe? @baﬁ%%‘i?ﬁl&e%;y %ﬁcg?q%lﬁg%%ﬁ%r%gﬁoﬁ VtV]?]eem?lrmgi ng noiety is

an echedenh R et dikdxyf GioHSIB, fubstitutdBSRVALihdBY Abicty;
wherein the echogenpgﬁgﬁti?§ ig a quorocgrbon o or
encaps r ah@#’ sipétastvaint (heicerben Reheto Whicl ey efaauRdd, form a
of Caim2 wherein the imaging noiety is a

r sidimésierabarofmatic nug bespinimediecd neonamgdgry atdres eptionale
BRSPSy G SIS, ey by e,
Qyptidadily Sbstifel h af imddifg ARIREUAd of Caim 5 wherein

the r ad|30i sot40pe is F.
R’ and R are independently alkenyl, alkyl, alkynyl, aryloxyalkyl, or

arylalkyl, wherein the alkenyl, the alkyl, the alkynyl, and the alkyl part of the
aryloxyalkyl and the arylalkyl are each optionally substituted with an imaging
moiety, and wherein the aryl part of the aryloxyalkyl and the arylalkyl are optionally
substituted with alkoxy, a second alkyl group, or an imaging moiety, wherein the
alkoxy and the second alkyl group are each optionally substituted with an imaging
moiety; ‘

provided that at least one imaging moiety is present.

2. The compound of Claim 1 wherein the imaging moiety is selected from a
radioisotope for nuclear medicine imaging, a paramagnetic species for use in MRI
imaging, an echogenic entity for use in ultrasound imaging, a fluorescent entity for

use in fluorescence imaging, and a light-active entity for use in optical imaging.

3. The compound of Claim 2 wherein the imaging moiety is a paramagnetic

species for use in MRI imaging, wherein the paramagnetic species is selected from

Gd3+, Fe3+, In3+, and Mn>",



tn 7. The conpound of Claim5 wherein the radi oi sotope
is Tc. 8. An imaging agent conprising a conpound of

wo eoonses( 1) and a nmetal bondi ng unit havi ng aP¢DURWDH036275
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sel ected fromwherein i . edch A is independently

sel ected froma bond to the compound of fornula (1),

-NR5R6, -SH, -S(Pg), -OH3 -PR5R6, and -P(O R7R8; 2 5

each A is independently selected fromS, O and PR ;

A3 is N, each E is independently selected from

Ci 4.1 oal k¢ esgpaindsifiGlaibhe? whkichh the 3nkRPing nonigty is an echogenic entity
C6- 10aryl ene substituted w.t gwo%ﬁ R9 . groups,

c3fo1 pes, i wdErSeYNE HRAZRS SYherip PEPIER ARy 1Sy {tpgecarbon

h = £ ] bstituted with 0-3 RO
g?%%%@s‘ﬁya%ﬂufggragﬁn@l%%geﬁyl :nle gugst}mtut ed wth 0-3

RO groups, and heterocyclyl substituted with 0-3 R9
and R6 are _each independently selected

; fr.
grﬁgﬁz Ege P%P%Blﬁpﬁg}lﬂﬂb “@glfeﬁﬁq%g 11%1?51’1% BI0IGH 15 :ll(gﬁdlormoo%pe for

su ' W . . . itk eldy 18
o Th ot et e U R PRI Ko DR T .
O-B3IR825%|9?MIQ§ Psheteroede] Y1 CPldpahkfigsubsti tut ed
with’0-3 R8 groups, and Reterocyllyl substituted with
0-3 R8 groups; R7 and R8 are each independently

sel ected froma bond to the conpound of fornmula (1),

Q 6.0al k¥he sempeundinfédaim § whered 1k refioispiope 66-Fi Oar yl
substituted with 0-3 RO groups, C3-10cycl oal kyl
substituted wth 0-3 RO groups, heterocyclyl-C ioalkyl

SUpSt it e bk 052113 SRR 08adiRAb KPHRRUSY

supbstitu groups,

8. An imaging agent comprising a compound of formula (I) and a metal bonding

unit having a formula selected from

A1
d
E 1
\ A
E E._ E_ ..E Al—E—A3-E—AS-E— A3-E—A! AE B
Al” \A1 A1’ \Ag‘ \Az’ \A1 i [ [ E A
; ; E E E , and A8 L
| | | - . ’
Al AT A E” NE—ad
A E
[
A1

wherein

each A’ is independently selected from a bond to the compound of formula
(1), NR°RS, -SH, -S(Pg), -OH, -PR°R®, and -P(O)R'R®;

each A% is independently selected from S, O, and PR’ ;

Adis N;

each E is independently selected from C;-jpalkylene substituted with 0-3 R’
groups, Cs.joarylene substituted with 0-3 R’ groups, Cs-jocycloalkylene substituted
with 0-3 R® groups, heterocyclyl-C.jpalkylene substituted with 0-3 R’ groups, Cs.
10aryl-Cy.jpalkylene substituted with 0-3 R’ groups, and heterocyclyl substituted with
0-3 R’ groups;
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het erocycl yl substituted with 0-3 R9 groups, and
hydr oxy; each RO is independently selected froma bond

wa eoosles28onpound of fornmula (1), C2-4al kenyl, PCT/US2005/036275

Cl- 6al koxy, C1-6al koxycarboryl, di (C 1-6al kyl)am no,
Cl- 6al kyl carbonyl, am no, cyano, C3-6cycl oal kyl,
formyl, halo, hal oal koxy, haloal kyl, hydroxy, nitro,

and ox a&i‘ ﬁ6 E%néga% ﬁld%ﬁé agntg{)&tle%? (f %%rb%ﬂ? to ?{e%%hlggﬁlnd of

at Iea one € coimpoun

plogaent(l), 8. méll@bmbls&mtddomﬁ[ OHESTHN graup:spﬁla@daﬂﬂ sabstifedrwith 0-3
(1) and a netal bhonding unit having afo mul a se f\'
ool

R oo Ceiisryalopkyhsubsiiyted gvithhe- 3&) ot ?}FIOFES?
%ul)ogtlté%ldsxﬁ_ E}SO %%% Ognﬂ@ér%ﬁzlm%ﬁitﬂtea Wl (5'@@8 Btbups;

conposi t1on conpri si ng
c onpouRd and REhwm erachlmdapbndemﬂ;ammmiuﬂmm altond 4e dlep’ompbmd of

o B ErcalloRB Bt TR Sy o cadiheRrerdrd g 0-3

tl@g Qoﬁﬁé g NicyBlosRYPQVSEHRY Wit 003/ érbﬁpsg héteﬁky@’lyl CFoalkyl

phaf maceéuti cal | y, accept able salt thereo
anvbstRutedevith QG grpmpsoﬁalowlé?ub@ﬂkytl aul@dﬁmpd Wlthrﬁ) 3 R” groups,

L e AL

si X- TegRAFEds M RPEHdest]y sdleteORbMiatond t& ﬁfeQ:oﬁ{poQﬂ&of formula
nitrogen atons optionally substituted with al koxy or

W), iGraglkenyLnoi- @ﬂsﬂxy,v%esﬂléqoriyqaﬁ@naﬂl KcEey-splky Darningef -
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hydroxy, nitro, and oxo; and
Pg is a thiol protecting group;

provided at least one bond to the compound of formula (I) is present.

9. A complex comprising a compound of formula (I) and a metal bonding unit

having a formula selected from
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wherein A is a bond to the compound of formula ().
10. The complex of Claim 9 wherein the imaging moiety is *™Tc.

11. A composition comprising a compound of Claim 1 and a pharmaceutically

acceptable carrier.

12. A method of imaging myocardial perfusion in a patient, the method

comprising:
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al kyl, the al kynyl, and thet3al kyl part of the

aryl oxyal kyl and the arylal kyl are each optionally

substituted with an i magi ng noi ety, and wherein the

aryl party of . : ffb‘i’n are
opti onal({l)y sﬁ stﬁlllt&%rﬁég% éadtaﬁxgﬁ oxy}?&gdgg#gﬁ%%(ﬂyl
group, or an imaging noiety, ein the al koxy and
the second al kyl group areyeach optgsonal |y substituted
with an i magi ng noiety; prow at at |east one

i magi ng noiety is present; amfd ( acquiring an i nmage
of a site of concentrati orri6f “\fe nmpound in the
patient by a diagnostic inmagi ga)techni gue. 13. The

nmet hod of Claim 12 wherein thellmagi ng noiety is a
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or “use i n I'magi ng, an

5 echogenire 288 taye £IRExyHSRionAllY bibsaRMith BREhilEng Roiety; or
fluorescent entity for ‘'use in fluorescence imging, or
a | i ght Reahi RE, ®etthénwilotheuatbonmt@ns towhich MRGiargattatiied, form a
The nethod of Claim 13 wherein the inmaging noiety is a
papiznugneart¢ aroprtic singicontaingag 7a10 MRPNE MErgEeptomk epiagnally
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13 optieally Bubistituté R @h BY ifBYiAE mdiﬁ%,edhdec hogenic entity

for use i,n ul t,rasound i maging, erein the echogenic

10 entity RS andR aoriodependentbradlognyliladicyd calkynyl, acylaxyalkyl, or
mcr ere. 16, The ho f ai 3 wherejn the
i ?@ﬁ’qun%h%rﬁly the alkcndabealar a%%ﬂmy'f and the aikyl part of the

aryloxyalkyl and the arylalkyl are each optionally substituted with an imaging

moiety, and wherein the aryl part of the aryloxyalkyl and the arylalkyl are optionally
substituted with alkoxy, a second alkyl group, or an imaging moiety, wherein the
15  alkoxy and the second alkyl group are each optionally substituted with an imaging
moiety;
provided that at least one imaging moiety is present; and
(b) acquiring an image of a site of concentration of the compound in the

patient by a diagnostic imaging technique.

20
13. The method of Claim 12 wherein the imaging moiety is a radioisotope for
nuclear medicine imaging, a paramagnetic species for use in MRI imaging, an
echogenic entity for use in ultrasound imaging, a fluorescent entity for use in
fluorescence imaging, or a light-active entity for use in optical imaging.

25

14.  The method of Claim 13 wherein the imaging moiety is a paramagnetic

species for use in MRI imaging, wherein the paramagnetic species is selected from

Gd>*, Fe**, m*", and Mn**
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nmethod o f Claim 16 wherein the radioisotope i s F

1815 The TR hlafbadriciih?l Suhero Rl Bhibibd Frofdf ik R 8BEhiE entity
for use in ultrasound imaging, wherein the echogenic entity is a fluorocarbon

encapsulated surfactant microsphere.

5 16. The method of Claim13 wherein the imaging moiety is a radioisotope for

nuclear medicine imaging wherein the radioisotope is selected from 11C, 13N, 1817,

123, 125, 99m— 95 111, 62 64~ 67 68
L 1, ""Tc, Te, In, “Cu, ~'Cu, 'Ga,and " Ga.

17. The method of Claim 16 wherein the radioisotope is 18

10

99m

18. The method of Claim 16 wherein the radioisotope is *~ Tc.



