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(52)

(57) ABSTRACT

A phenyl tin compound is synthesized by using a derivative
having various functional groups and a bromo- or iodo-ben-
zene ring as a labeling material of a radioactive ligand. On the
other hand, a novel hydroxytosyl iodobenzene compound
having an electron-donating group is obtained by oxidizing
iodobenzene having one or more electron-donating groups
and reacting it with tosylic acid. Then, a diphenyliodonium
salt which is a labeling precursor is synthesized by reacting
the resulting compound with various phenyl tin compounds.
Finally, a ' ®F-labeled ligand having various functional groups
and a [*®F] fluorobenzene ring is synthesized by reacting the
resulting diphenyliodonium salt with [**F]F~.
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METHOD FOR SYNTHESIZING
RADIOACTIVE LIGAND HAVING
18F-LABELED FLUOROBENZENE RING

TECHNICAL FIELD

[0001] The present invention relates to a practical method
for synthesizing a radioactive ligand having a '®*F-labeled
fluorobenzene ring.

BACKGROUND ART

[0002] To the present time, in the production of a radioac-
tive ligand having a *F-labeled fluorobenzene ring, an elec-
trophilic substitution reaction or a nucleophilic substitution
reaction has been used.

[0003] Inthe electrophilic substitution reaction, a phenyltin
derivative has been used as a labeling material. And '*F
fluorine gas has been used as a fluorine reagent. The electro-
philic substitution reaction, however, has a disadvantage in
that the labeling efficiency and the reaction yield are low.
Furthermore, the specific activity, which is an important fac-
tor in radiopharmaceuticals, of the compound obtained by
this substitution reaction is only a few mCi/pmol.

[0004] To overcome this disadvantage, a nucleophilic sub-
stitution reaction of a benzene ring by **F has often been used.
In the nucleophilic substitution reaction, as compared with an
electrophilic substitution reaction, the reaction yield is high
and the obtained compound is expected to have a high level of
specific activity.

[0005] However, the most noticeable characteristic of the
nucleophilic substitution reaction is that the presence or
absence of substituents on a benzene ring or the position and
kind of the substituents has an effect not only on the yield of
the reaction, but also on the progress of the reaction. Specifi-
cally, the nucleophilic substitution reaction requires an elec-
tron-withdrawing substituent (e.g., NO,, CN, CHO,
COOMe, or COOH) at the para- or ortho- position of the
benzenering. It also requires NO,, Cl, Br, I, +NMe;, or the like
as a leaving group. Thus, the production, utilizing the nucleo-
philic substitution, of a radioactive ligand having a fluoroben-
zene ring places severe requirements on the substrate, and
therefore, lacks general usability.

[0006] Insuchcircumstances, the present inventors thought
of an idea that the reaction of a diphenyliodonium salt with
[*®F]F~ could be used to synthesize a radioactive ligand hav-
ing a '®F-labeled fluorobenzene ring.

[0007] There have been reported various methods for syn-
thesizing a diphenyliodonium salt as a labeled precursor.
However, in any one of the methods, the synthesis must be
carried out under severe conditions, for example, using an
oxidant. Thus, it is difficult to synthesize a diphenyliodonium
salt, which is expected to be used for various radioactive
ligands having complex structures, by any one of the conven-
tional methods. To the present time, in fact, there had been
reported no radioactive ligand which was synthesized utiliz-
ing the reaction of a diphenyliodonium salt with [**F]F~
except for the synthesis of only simple (substituents: H, Me,
Cl, OMe, etc.) ['®*F]fluorobenzene derivatives.

[0008] A method for producing hydroxy(tosyloxy)iodo-
benzene is described in Non-Patent Document 1. A method
for producing diaryliodonium triflates is described in Non-
Patent Document 2. And the reaction of diaryliodonium tri-
flate with [*®F]F~ is described in Non-Patent Document 3.
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[0009] Non-Patent Document 1: G. F. Koser et al., J. Org.
Chem., 42, 1476 (1977)

[0010] Non-Patent Document 2: T. Kitamura et al., Synthe-
sis, 147 (1994)
[0011] Non-Patent Document 3: V. W. Pike et al., J. Chem.

Soc. Chem. Commun., 2215 (1995)
DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

[0012] Accordingly, it is an object of the present invention
to provide a practical method for synthesizing a radioactive
ligand having a '®F-labeled fluorobenzene ring with various
substituents at different positions, which utilizes the nucleo-
philic substitution of a diphenyliodonium salt with [**F]F~ as
well as radioactive pharmaceuticals.

Means for Solving the Problems

[0013] Asdescribed above, generally, compounds used as a
!8F-labeled ligand are chemically unstable and often lose
their physiological or pharmacological activity under severe
reaction conditions. In the conventional synthetic methods,
one benzene ring, which is to be a labeled ligand, is exposed
to severe reaction with peracetic acid or the like and then the
resultant benzene ring is reacted with the other benzene com-
pound, which is to be a leaving group. Conversely, in the
method of the present invention, one benzene ring, which is to
undergo elimination reaction, is exposed to severe reaction
and the resultant benzene ring is allowed to react with the
other benzene ring, which is to be a labeled ligand, under mild
conditions; therefore, the method is applicable to relatively
unstable ligands.

[0014] The present invention provides a method for synthe-
sizing a radioactive ligand having a '®F-labeled fluoroben-
zene ring of general formula (7),

[0015] comprising the steps of:

[0016] (A) reacting a phenylhalide compound of general
formula (1)

[Formula 1]
X @
C4Ho R!
R* R?
R3

wherein X is Bror I; R', R?, R*, R* and R® may be the same
or different and each represent a hydrogen atom, an alkyl
group or a heteroatom-containing functional group, provided
thatall of R, R%, R?, R* and R? are not a hydrogen atom or an
alkyl group,

[0017] with magnesium metal to produce a Grignard
reagent and then treating the Grignard reagent with tin chlo-
ride, or reacting the phenylhalide compound with a trialkyltin
of general formula (2)

[Formula 2]
[0018]
Sn(R'%), (2)

wherein R'° represents an alkyl group
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[0019] in the presence of a palladium catalyst to obtain a
phenyltin compound of general formula (3)
[Formula 3]
(©)
Sn(R1%)3
R> R!
R R?
R3

wherein X, R'R?, R?, R*, R® and R*° are as defined above;

[0020] (B) oxidizing an iodobenzene compound of general
formula (4)

[Formula 4]

@

—

|
Y

Bn

wherein E represents a functional group which donates elec-
tron to a i electron system, and nis 1, 2, 3, 4 or 5,

[0021] and then reacting the oxidized compound with tolu-
enesulfonic acid monohydrate to obtain a hydroxytosyliodo-
benzene compound of general formula (5)

[Formula 5]

®)
HO—TI-OTs

“ 7
\/\

(B)n

wherein Ts represents a toluenesulfonyl group; and E and n
are as defined above;

[0022] (C) reacting the hydroxytosyliodobenzene com-
pound of general formula (5) with the phenyltin compound of
general formula (3) to obtain a diphenyliodonium salt of
general formula (6)

[Formula 6]
6
" 6
TsO"
X R?
/
"
5 3
®) K K
R?

wherein R!, R%, R, R*, R>, E, n and Ts are as defined above;
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[0023] and

[0024] (D) reacting the diphenyliodonium salt of general
formula (6) with ["®F]F~ to obtain a radioactive ligand having
a '®F-labeled fluorobenzene ring of general formula (7)

[Formula 7]
s )]
T
R R!
R* R?
R3

wherein RY, R%, R, R* and R* are as defined above.

[0025] The present invention also provides a method for
obtaining a hydroxytosyliodobenzene compound of general
formula (5)

[Formula 9]

®)
HO—TI-OTs

=
VS

Bn

wherein Ts represents a toluenesulfonyl group; and E and n
are as defined above,

[0026] by oxidizing an iodobenzene compound of general
formula (4)

[Formula 8]

)

Y

B)n

wherein E represents a functional group which donates elec-
tron to a 7 electron system, and nis 1, 2, 3, 4 or 5,

[0027] and then reacting the oxidized compound with tolu-
enesulfonic acid monohydrate.

[0028] The present invention also provides a hydroxyto-
syliodobenzene compound of general formula (5)

[Formula 10]

®)
HO—I-OTs

=z
A

E)n
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wherein Ts represents a toluenesulfonyl group; and E repre-
sents a functional group which donates electron to a 7 elec-
tron system, and nis 1, 2,3, 4 or 5.

[0029] In the following the present invention will be
described in detail.

Step A

[0030] Step (A) is a step of reacting a phenylhalide com-
pound of general formula (1)

[Formula 11]

< @
R R!
R* R?

R3

wherein X is Br or I; R', R%, R?, R* and R® may be the same
or different and each represent a hydrogen atom, an alkyl
group or a heteroatom containing functional group, provided
thatall of R', R%, R?, R* and R? are not a hydrogen atom or an
alkyl group,

[0031] with magnesium metal to produce a Grignard
reagent and treating the Grignard reagent with tin chloride, or
reacting the phenylhalide compound with trialkyltin of gen-
eral formula (2)

[Formula 12]
[0032]

Sn(R'%)s @

wherein R'° represents an alkyl group,
[0033] in the presence of a palladium catalyst to obtain a
phenyltin compound of general formula (3)

[Formula 13]
(©)
Sn(R'%;
R R!
R* R?
R3

wherein X, R, R?, R?, R* R® and R'° are as defined above.
[0034] X is Bror I and preferably Br.

[0035] R',R? R3 R*and R® may be the same or different
and each represent a hydrogen atom, an alkyl group, or a
heteroatom containing functional group, provided that all of
R!, R? R?, R* and R’ are not a hydrogen atom or an alkyl
group.

[0036] “Heteroatom” used in organic chemistry means an
atom other than a carbon atom or a hydrogen atom and gen-
erally means O, N, S and halogen atoms.

[0037] <“Halogen atom” means F, Cl, Br and I atoms and
preferably a F or CI atom.
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[0038] “Alkyl group” herein used means a C, 4 alkyl group
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, pentyl or hexyl group.

[0039] “Heteroatom-containing functional group” means
an amino group, an aminoalkyl group, a carbonylalkyl group,
an acyl group, an acyloxy group, a carbonyl group, an alky-
Icarbonyl group, an alkylcarbonylalkyl group, an arylamino
group, an alkenyloxy group, an alkoxy group, an alkylthio
group, a haloalkyl group, an aryloxy group, an aralkoxy
group, an aralkylthio group, an alkylenedioxy group, an acyl
group, an aroyl group, an alkylsulfonyl group, an aralkylsul-
fonyl group, an arylsulfonyl group, an arylsulfonylamino
group, an alkylsulfonylamino group, a dialkylamino group,
an ammonio group, a heterocyclic group and a heterocyclic-
carbonyl group.

[0040] Examples of the aminoalkyl group include an
amino-C,_¢ alkyl group. Examples of the alkylaminoalkyl
group include a C, ¢ alkylamino-C,  alkyl group. Examples
of the carbonylalkyl group include a carbonyl C, ¢ alkyl
group. Examples of the acyl group include a C,_, acyl group
such as a formyl or acetyl group. Examples of the alkylcar-
bonyl group include a C,_¢ alkylcarbonyl group such as meth-
ylcarbonyl and ethylcarbonyl groups. Examples of the alky-
Icarbonylalkyl group include a C,_; alkylcarbonyl C, ¢ alkyl
group. Examples of the arylamino group include pheny-
lamino, naphthylamino, benzylamino, indanylamino and
indenylamino groups. Examples of the alkenyloxy group
include a C,_ 4 alkenyl-O- group. Examples of the alkoxy
group include a C, 4 alkyl-O- group. Examples of the alky-
Ithio group include a C,_¢ alkyl-S- group. Examples of the
haloalkyl group include a halogen-C,  alkyl group.
Examples of the aryloxy group include phenoxy, naphthy-
loxy, benzyloxy, indanyloxy and indenyloxy groups.
Examples of the aralkoxy group include a phenyl-C, _, alkyl-
O- group, a naphthyl-C,_, alkyl-O- group, a benzyl-C,_,
alkyl-O- group, an indanyl-C, , alkyl-O- group, and an inde-
nyl-C, _, alkyl-O- group. Examples of the aralkylthio group
include a phenyl-C, , alkyl-S- group, a naphthyl-C, , alkyl-
S- group, a benzyl-C,_, alkyl-S- group, an indanyl-C,_,
group, and an indenyl-C, _, alkyl-S- group. Examples of the
alkylenedioxy group include a C, _, alkylenedioxy group such
as methylenedioxy and ethylenedioxy groups. Examples of
the acyl group include a C, ¢ acyl group such as a formyl,
acetyl or butyryl group. Examples of the aroyl group include
a phenyl-CO- group, a naphthyl-CO- group, a benzyl-CO-
group, an indanyl-CO- group, and an indenyl-CO- group.
Examples of the alkylsulfonyl group include a C,_¢ alkyl-
SO,- group. Examples of the aralkylsulfonyl group include a
phenyl-C, ¢ alkyl-SO,- group, a naphthyl-C, . alkyl-SO,-
group, a benzyl-C, _, alkyl-SO,- group, an indanyl-C, ,alkyl-
SO,- group, and an indenyl-C, _¢ alkyl-SO,- group. Examples
of the arylsulfonyl group include a phenyl-SO,- group, a
naphthyl-SO,- group, a benzyl-SO,- group, an indanyl-SO,-
group, and an indenyl-SO,- group. Examples of the arylsul-
fonylamino group include a phenyl-SO,NH- group, a naph-
thyl-SO,NH- group, a benzyl-SO,NH- group, an indanyl-
SO,NH- group, and an indenyl-SO,NH- group. Examples of
the alkylsulfonylamino group include a C,_4 alkyl-SO,NH-
group. Examples of the dialkylamino group include a (C, ¢
alkyl),N- group such as dimethylamino and diethylamino
groups. Examples of the ammonio group include a trialky-
lammonio group such as trimethylammonio and triethylam-
monio groups.
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[0041] Examples of the heterocyclic group include: a 5- or
6-membered ring, fused ring, or bridged ring heterocyclic
group which contain, as one or more heteroatoms that form
the ring(s), one or more nitrogen atoms and optionally further
contain one or more oxygen atoms or sulfur atoms, such as a
nitrogen-containing heterocyclic group, such as pyrrolyl,
pyrrolidinyl, piperidyl, piperazinyl, imidazolyl, pyrazolyl,
pyridyl, tetrahydropyridyl, pyrimidinyl, morpholinyl, thio-
morpholinyl, quinolyl, quinolizinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, quinuclidinyl, thiazolyl, tetrazolyl,
thiadiazolyl, pyrrolinyl, imidazolinyl, imidazolidinyl, pyra-
zolinyl, pyrazolidinyl, purinyl and indazolyl groups; and a 5-
or 6-membered ring, fused ring, or bridged ring heterocyclic
group which contain, as one or more heteroatoms that form
the ring(s), one or more heteroatoms selected from the group
consisting of nitrogen, oxygen and sulfur atoms and option-
ally contain one or more oxygen atoms or sulfur atoms, such
as furyl, thienyl, benzothienyl, pyranyl, isobenzofuranyl,
oxazolyl, benzofuranyl, indolyl, benzimidazolyl, benzox-
azolyl, benzothiazolyl, quinoxalyl, dihydroquinoxalinyl, 2,3-
dihydrobenzothienyl, 2,3-dihydrobenzopyrrolyl, 2,3-dihy-
dro-4H-1-thianaphthyl, 2,3-dihydrobenzofuranyl, benzo[b]
dioxanyl, imidazo[2,3-aJpyridyl, benzo[b]piperazinyl,
chromenyl, isothiazolyl, isooxazolyl, thiadiazolyl, oxadiaz-
olyl, pyridazinyl, isoindolyl and isoquinolyl groups.

[0042] “Heterocycliccarbonyl group” means a heterocy-
clic-CO- group.
[0043] The groups described so far may have a substituent

such as an amino group, a C,_¢ alkylamino group, a carbonyl
group, a C,_¢ alkoxy group and a C,_¢ alkylcarbonyl group.
[0044] The most preferred compounds of general formula
(1) are a compound wherein R? is —NR’(C=0)R”, R®is a
2,5-dimethoxybenzyl group, R is a methyl group, R? is a
phenoxy group, and R', R* and R® are a hydrogen atom, as
well as a compound wherein R* is —CH,CH(NHR)COOR,
R?and R*are —OR or —OCOR, R is a C, ¢ alkyl group such
as a methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
butyl, pentyl or hexyl group, and R? and R® are a hydrogen
atom.

[0045] In general formula (2), R'° represents an alkyl
group.
[0046] Examples of the alkyl group include methyl, ethyl,

n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, pentyl and
hexyl groups. Preferably, R'® is a C,_ alkyl group and more
preferably an n-butyl group.

[0047] This step can be carried out by any one of the meth-
ods commonly used in reactions in organic synthesis.

Step B

[0048] Step (B) is a step of oxidizing an iodobenzene com-
pound of general formula (4)

[Formula 14]
@)

—
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wherein E represents a functional group which donates elec-
tron to a 7 electron system, and nis 1, 2, 3, 4 or 5,

[0049] and then reacting the oxidized compound with tolu-
enesulfonic acid monohydrate to obtain a hydroxytosyliodo-
benzene compound of general formula (5)

[Formula 15]

®)
HO—I-OTs

“
\/\

En

wherein Ts represents a toluenesulfonyl group; and E and n
are as defined above.

[0050] Examples of the functional groups which donate
electron to a ; electron system include —NR,, —OR, —NH-
COR, —NHSO,R, —OCOR, —SR, and —R (R is a hydro-
gen atom or an alkyl group with 1 to 6 carbon atoms). nis 1,
2,3, 4 or 5 and preferably 2 or larger. In the case thatn is 2 or
larger, n quantities of Es may be the same or different.
Examples of the preferable hydroxytosyliodobenzene com-
pounds include one in which n=1, one quantity of E is a
methoxy group and is substituted at the para-position, relative
to I, of the benzene ring; and one in which n=2, 2 quantities of
Es are both a methoxy group and are substituted at the meta-
and para- positions, relative to I, of the benzene ring.

[0051] This step can be carried out by any one of the com-
monly used methods, such as the method described in litera-
ture (G. F. Koser et al., J. Org. Chem., 42, 1476 (1977)). For
example, an iodobenzene compound of general formula (4) is
reacted with peracetic acid or sodium borate (in acetic acid) to
from a periodine compound, and the periodine compound is
treated with acetonitrile and tosic acid monohydrate in ether
at room temperature. In the case that hydroxyiodobenzene
having an electron-donating group is so unstable that it
decomposes in air, a technique such as 1) carrying out all
reactions in a nitrogen atmosphere or 2) carrying out a series
of reactions without isolating the intermediates, can be used.

Step C

[0052] Step (C) is a step of reacting the hydroxytosyliodo-
benzene compound of general formula (5) with the phenyltin
compound of general formula (3) to obtain a diphenyliodo-
nium salt of general formula (6)

[Formula 16]
6
Q! (6)
TsO"
K R?
/
.
A RS R?
(En
R*

wherein R!, R%, R, R*, R>, E, nand Ts are as defined above.
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[0053] This step can be carried out by any one of the meth-
ods and under conditions commonly used in the reaction of a
hydroxytosyliodobenzene compound with a phenyltin com-
pound.

Step D

[0054] Step (D) is a step of reacting the diphenyliodonium
salt of general formula (6) with ['®*F]F~ to obtain a radioactive
ligand having a '®F-labeled fluorobenzene ring of general
formula (7)

[Formula 17]
M
ISF
R? R!
R R?
R3

wherein R!, R?, R?, R* and R® are as defined above.

[0055] This step can be carried out by any one of the com-
monly used methods, such as the method described in litera-
ture (V. W. Pike et al., J. Chem. Soc. Chem. Commun., 2215
(1995)).

[0056] For example, heating the diphenyliodonium salt of
general formula (6) together with [**F]F~ in an appropriate
solvent (e.g. THF, DMF, DM SO, HMPA, Sulfone) for 0 to 30
minutes gives ['*F]PhF in a yield of about 50%. Carrying out
the reaction under microwave irradiation using DMSO as a
reaction solvent allows the yield of ['®F]PhF to reach 80% or
more even if the reaction time is as short as 5 minutes (n>5).
[0057] The radioactive ligand having a '®F-labeled fluo-
robenzene ring thus obtained has a useful physiological or
pharmacological activity, and its use for elucidation of the
biofunctions is expected.

Advantages of the Invention

[0058] The use of the synthetic method of the present
invention can provide radioactive ligands having various sub-
stituents and physiological or pharmacological activity. The
present inventors contemplate using this labeling method in
the production of a radioactive ligand having an '*F-labeled
fluorobenzene ring. This method can be used particularly in
the synthesis of ['*F]FDOPA, [**F]DAA1106, [**F]|Spiper-
one, [ '®F]Ketaserine, [ '*F]Flumazenil, [' *F]Resperidone and
the like. Moreover, the method offers such advantages that a
series of the reactions is carried out under mild conditions and
the product is obtained in a high yield in a short period of time.

EXAMPLE

[0059] For better understanding, the present invention will
be described in more detail by an example. Needless to say,
the present invention is not intended to be limited to this
example.

Example 1
Production of (2,5-dimethoxybenzyl)-N-(5-(**F)

fluoro-2-phenoxyphenyl)acetamide (hereinafter
referred to as [**F]DAA1106)

[0060] 1-1) N-(2,5-dimethoxybenzyl)-N-(5-bromo-2-phe-
noxyphenyl)acetamide (510 mg, 1.12 mmol) was dissolved
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in toluene, hexabutyltin (IV) and dichlorobis(triphenylphos-
phine)palladium (O) were added and the mixture was circu-
lated for 4 days. After toluene was removed, the reaction
product was purified by silica gel column chromatography
(eluent: hexane/ethyl acetate=1:4) to obtain 320 mg (43%) of
N-(2,5-dimethoxybenzyl)-N-(5-tributylstannyl-2-phenox-
yphenyl)acetamide.

[0061] FABMS C,4H,sFNO,Sn(m/z) 680.5 (m*+1).
[0062] 4-Methoxyiodobenzene diacetate (350 mg, 1 mmol)
was suspended in CH;CN (5 mL), and tosic acid monohy-
drate (172 mg, 1 mmol) was added dropwise under ice cool-
ing.

[0063] After addition of tosic acid monohydrate was com-
pleted and the color of the reaction solution was changed from
colorless to yellow due to the dissolution of diacetate in the
reaction solution, the solution of the tin compound (681 mg,
1 mmol) in CH;CN (1 mL) was added dropwise thereto. The
reaction solution was stirred at room temperature for 2 hours
and CH;CN was removed. The residue was crystallized using
a solvent such as ether, hexane and the like to obtain a diphe-
nyliodonium salt compound. All the operations so far were
performed under a nitrogen atmosphere.

[0064] The above diphenyliodonium salt compound (5 mg)
was dissolved in DMSO (200 ml), [ **F]KF (5 mCi)/Kryptofix
was introduced thereinto and the resultant solution was
heated at 80° C. for 20 minutes. After completion of the
reaction, the reaction mixture was injected into reversed-
phase semi-separation HPLC (YMC J' sphere ODS-H80 col-
umn, 10 mmIDx250 mm). The fraction of ['*F]DAA1106
was collected using CH;CN/H, O (6/4) as the mobile phase at
a flow late of 6 mL/min. From the fraction, the solvent was
removed under reduced pressure, and the resultant fraction
was dissolved in physiological saline (1 mL) and passed
through a 0.22-m millipore filter to obtain ['*F]DAA1106
(1.3 mCi, specific activity: 4.5 Ci/umol, radiochemical
purity: 99%).

1. A method for synthesizing a radioactive ligand having a
!8F-labeled fluorobenzene ring of general formula (7),

comprising the steps of:

(A) reacting a phenylhalide compound of general formula

M

[Formula 1]

< (€]
R> R!
R* R?

R3

wherein X is Bror I; R', R?, R?, R* and R® may be the same
or different and each represent a hydrogen atom, an alkyl
group or a heteroatom-containing functional group, provided
thatall of R', R?, R*, R* and R are not a hydrogen atom or an
alkyl group,
with magnesium metal to produce a Grignard reagent and
then treating the Grignard reagent with tin chloride, or
reacting the phenylhalide compound with a trialkyltin of
general formula (2)
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[Formula 2]
Sn(R'9), ()]
wherein R'° represents an alkyl group in the presence of a

palladium catalyst to obtain a phenyltin compound of
general formula (3)

[Formual 3]
3
Sn(R'%)3
R R!
R* R?
R3

wherein X, R', R% R?, R*, R® and R'° are as defined above;
(B) oxidizing an iodobenzene compound of general for-
mula (4)

[Formual 4]

@
I

=4

\/\

B

wherein E represents a functional group which donates elec-
tron to a it electron system, and nis 1, 2, 3, 4 or 5,

and then reacting the oxidized compound with toluene-
sulfonic acid monohydrate to obtain a hydroxytosyliodoben-
zene compound of general formula (5)

[Formula 5]

®)
HO—I-OTs

“ 7
\/\

B

wherein Ts represents a toluenesulfonyl group; and E and n
are as defined above;

(C) reacting the hydroxytosyliodobenzene compound of
general formula (5) with the phenyltin compound of
general formula (3) to obtain a diphenyliodonium salt of
general formula (6)

[Formula 6]
6
Rl ©)
TsO"
IL R?
/
o |
A R R?
B
R4

wherein R!, R%, R, R*, R>, E, n and Ts are as defined above;

Mar. 12, 2009

and

(D) reacting the diphenyliodonium salt of general formula
(6) with [*®F]F~ to obtain a radioactive ligand having a
!8F-labeled fluorobenzene ring of general formula (7)

[Formula 7]
s Q)]
T
R R!
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wherein R, R?, R?, R* and R® are as defined above.
2. A method for obtaining a hydroxytosyliodobenzene
compound of general formula (5)

[Formula 9]
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wherein Ts represents a toluenesulfonyl group; and E and n
are as defined above,
by oxidizing an iodobenzene compound of general formula
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[Formual 8]
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wherein E represents a functional group which donates elec-
tron to a i electron system, and nis 1, 2, 3, 4 or 5,
and then reacting the oxidized compound with toluene-
sulfonic acid monohydrate.
3. A hydroxytosyliodobenzene compound of general for-
mula (5)

[Formula 10]
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wherein Ts represents a toluenesulfonyl group; and E repre-
sents a functional group which donates electron to a x elec-
tron system andnis 1,2,3,4 or 5.
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