1 DESCRI PTI ON RADI OACTI VE HALOGEN- LABELED
PHENYLOXYANI LI NE DERI VATI VES TECHNI CAL FI ELD [ 0001]
The present invention relates to radioactive

hal ogen- 1 abel ed phenyl oxyaniline derivatives having 5
high affinity to peripheral penzodi azepi ne receptors.
BACKGROUND ART [ 0002] Benzodi azepi ne receptors (B2Z)
are classified into ceptg@ir@ptoyperi pheral receptors.
The peripheral 10 benzodi azepi ne receptor (PBR) was
obser vedpabaperivehenrabseat- thBEsED butNtyhexynesence
thereof was also recognized in the central nervous
system Furthernore, IiNERBRADESES reveal ed that the
density of PBRin the central nervous systemis high,
al nost as high as or 15 higher than that of the
central benzodi azepi ne receptor (CBR) in the sane
area. Studies up to now have reported that PBR is
associ ated with di seases such as Al zheiner's di sease,
f riortiNEiporaiEllénentia, diffuse Lew corpuscle
disegse, vascul ar | esion, Parkinson's 20

di -rel ated di sease, corticobasil ar degeneration,

Par ki nson' s sease unt| on's chorea, multi
system atroplﬂve BRFT el%cgfqet?lo%rfsreje%if?%pg? %gloaCtlve

halogen—-labeled phenyloxyaniline derivatives having

5 high affinity to peripheral benzodiazepine receptors.
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BACKGROUND ART
[0002]

Benzodiazepine receptors (BZ) are classified
into central and peripheral receptors. The peripheral
benzodiazepine receptor (PBR) was observed at
peripherals at first, but the presence thereof was also
recognized in the central nervous system. Furthermore,
it has been revealed that the density of PBR in the
central nervous system is high, almost as high as or
higher than that of the central benzodiazepine receptor
(CBR) in the same area. Studies up to now have
reported that PBR is associated with diseases such as
Alzheimer's disease, front-temporal dementia, diffuse
Lewy corpuscle disease, vascular lesion, Parkinson's
disease-related disease, corticobasilar degeneration,
Parkinson's disease, Huntington's chorea, multiple

system atrophy, multiple sclerosis, epilepsy,



meningitis, encephalitis, peripheral nerve injury,

| arynx cancer, breast cancer, ovarian tunor, |iver
cancer, |arge bowel cancer, stomach cancer, adrena
gl and tunor, glioma, glioblastoma, fibroblastom, 5
neur osarcoma, |ung cancer, uterine cancer, |ynphona,
prostate cancer, nel anona, sticular tunors,

t
RGPy SR PP BEHRLTD ARG, 08P
P UTIACE R WL D DOSLLE oG5SOt OTogt 0

N- st byt N L Lo Bebhyb propyée s 1- §20RRLAT 8RABBY! ) adrenal
i soqui nol i ne- 3- car boxan de (herei nafter PK 11105) has

begnams eguhdr fi ONGEKE, CEL bk aksgbnaBrandopl 2bebney ' s
15 di sease. Since this conpound has extrenely | ow

5 aceeitdh 84+ ooman Lhegbtahseandubasipeobbensri nlymphoma,
quantitative analysis, however, devel opnment of PBR
| i pramsit avhe cbageees mehagbms) ghakthaslbeehudessy ed.
Under the circunstances, it has now becone cl ear that
20 NXO; B ahaet bokgpenziyb Frdp¢ Spfddorong- tumor.
phenoxyphenyl ) acet am de (herei nafter DAA1106) and
hkk@ﬂogfuoronethyl-5-nethoxybenzy|)-N—(5-f|uoro-2-

phenoxyphenyl ) acet am de, (herei nafter FNDAAllOG} ) )
( Pat ent Ebcﬁ%eﬁ@aﬁ}n%nahe intracerebral PBR distribution

10 NG5 4 YRS AT ARy ol cbant BEOCnEPEFALPPer
LR PR, PoEMTE o LB, IRBFLL D oo
trN—Einethyl—N—(1-methylpropyl)—l—(2—chlorophenyl)—

isoquinoline-3-carboxamide (hereinafter PK 11195) has
been used to diagnose cerebral glioma and Alzheimer's
15 disease. Since this compound has extremely low
accumulation in the brain and has problems in
guantitative analysis, however, development of PBR
ligand which gives a high signal has been desired.
Under the circumstances, it has now become clear that

20 N-(2,5-dimethoxybenzyl)-N-(5-fluoro-2-
phenoxyphenyl)acetamide (hereinafter DAA1106) and N-(2-
fluoromethyl-5-methoxybenzyl)-N- (5-fluoro-2-
phenoxyphenyl) acetamide (hereinafter FMDAA1106) (Patent
Document 2) and N-{[2-(2-fluoro)ethyl-5-methoxybenzyl]-

25 N-(5-fluoro-2-phenoxyphenyl)acetamide (hereinafter

| FEDAA1106) (Patent Document 2) have strong affinity and

high selectivity and thus they are suitable for this

purpose. That is, [*CIDAA1106 which is labeled with
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purpose. That is, [11C] DAA1106 which is | abeled with 3
11C, and [ 18F] FMDAA1106 and [ 18F] FEDAA1106 whi ch are

| abel ed with 18F give high signals as PET tracers in
the external counting of the intracerebral PER, which
are hi ghly accurate in qua%tltative anal ysis. 5

[ 0004] Patent Docunent 1: JP 11-171844 A Patent

NVENTTSN PROBEENFOTRE SEEVED™Y “HE | \WENFI O 7

[9%%%1 Eh%l%@ egé C‘;Mg{ec hﬁ?ﬁrﬁﬁﬁlén¥§nﬁz@%%@e£§ in the

prOV| e conpounds e usetul as PBR |1 gands

havitRgnstir eRGrafifignidsy tad iRitgh Rleatd vVider anthitdh are
enabl e the neasurénent of PBRin a |living body by 15

t @G RMIGUE doelatdl NG RElanenlta tREE buta1alsics SPECT by
| abel ing the PBR |igands having strong affinity and

hijglvogel ectivity in the external counting of PBR with
radi oacti ve hal ogen nuclides. MEANS FOR SOLVI NG THE
PROBLEM 20 Pa@@®f] Dbcemandsdnt iy drit-or'sl el A
conducted extensive studies for the purpose of

sol vi ng t hePattené Docoblead 2and JFordtfuehtl o4 hdve
found that excellent PBR affinity can be achi eved by
changi ng the al kyl group of 25 the compounds descri bed

in JP 11-171844 At
DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
[0005]

The objects of the present invention are to
provide compounds which are useful as PBR ligands
having strong affinity and high selectivity and to
enable the measurement of PBR in a living body by
technique including not only PET but also SPECT by
labeling the PBR ligands having strong affinity and
high selectivity in the external counting of PBR with

radioactive halogen nuclides.

MEANS FOR SOLVING THE PROBLEM
[0006]

The present inventors have conducted
extensive studies for the purpose of solving the above
problem, and consequently have found that excellent PBR
affinity can be achieved by changing the alkyl group of
the compounds described in JP 11-171844 A to a

halogenated alkyl group and thus completed the present
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hal ogenat ed al kyl group and thus conpl eted the present
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invention. That is, the present invention is
irected to a radioactive hal ogen-1 abel ed
henyl oxyani | i ne derivative represented by fornul a
) [Formula 1] y~ (1) x'-; If 5 wherein Rl
epresents a hydrogen aton]‘%.substituted or
@ﬁ@ﬁﬁéf&ged al kyl group having 1 to 10 carbon atorms,
€ioxy group having 1 to 10 carbon atons, a

ubstit ut ed bsty - OUp,
epr esent ed Tgl;at?gfyn'ulstg{é- #Iéé(:isli%;k,e%veﬁl n RZPSa%EdPI%C%(?% ko

1Q the iR i%e HAfRfEN A JERIESENM o8, Ayl pgen

atom an al kyl group having 1 to 10 carbon atons, or

f

AR idraf-i wie0 rprmyeinted 16y cddgm@d ner)gr oup t oget her

with the adjacent nitrogen atom and X1, X2, X3 and
X4 rairendlze 1]sane or different and each represents a
hydrogen atom 15 an al kyl group having 1 to 5 carbon
atons, an al koxy group having 1 to 5 carbon atons, a
phenoxy group, a trifluorbnethyk group, a carbanoyl
group, an am nosul fonyl g¢gLQug? hal ogen atom or a

r

adi oactive hal ogen sel ect@¢d fromthe group

consi sting of 1211 3% #1, 165)1 1311, ' 5Br,

6Br, "Br and i4Ld, i ded that a¥*/| east one of

wherein R! represents a hydrogen atom, a substituted or
unsubstituted alkyl group having 1 to 10 carbon atoms,
an alkoxy group having 1 to 10 carbon atoms, a
substituted or unsubstituted phenyl group, a group
represented by formula -NR?(R®), wherein R? and R® are
the same or different and represent a hydrogen atom, an
alkyl group having 1 to 10 carbon atoms, or form a 4-
to 10-membered cyclic amino group together with the
adjacent nitrogen atom, and X%, X%, X? and X! are the
same or different and each represents a hydrogen atom,
an alkyl group having 1 to 5 carbon atoms, an alkoxy
group having 1 to 5 carbon atoms, a phenoxy group, a
trifluoromethyl group, a carbamoyl group, an
aminosulfonyl group, a halogen atom or a radiocactive
halogen atom selected from the group consisting of *#'I,
123y, tzay 12o7 1317 Uopy  “éBr, "'Br and **"Cl, provided

that at least one of X!, X?, X°® and X' represent a
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radi oacti ve hal ogen atom sel ected fromthe group
consisting of 1211, 1231, 1241, 1251 1311, ~5Br, 768Br,
77Br and 34nCl [0007] 5 Preferably, the present
invention is directed to a radioactive

hal ogen- 1 abel ed phenyl oxyaniline derivative according
to claiml, wherein R repré%ents a hydrogen atom a
subst.i tuted or unsubstit uted al kyl roup_.having 1 to
R e e TSR o e St AN T o

or_ differ. dzeachzs.epresentiss iy dr og at a
afﬁ%&%jg%%ﬁ%(ﬂgviﬁg 1 Hg 5 ?grboﬁg at&%s, gpharggzn br

atQ o4 radi oactive hal ogen atom selected fromthe
group consisting of 1211, 1231, 1241, 1251, 1311,
798y00746Br, 77Br and 34nCl, provided that at 15 | east
one of X1, X2, X3 and X4 represent a radioactive

hal ogen at omrsaleaciad, f rom tdve Groupi reest S8 nigs odirected
1211, 1231, 1241, 1251, 1311, 753r, 76Br, 77 Br and

34nCla radlQR8]t iMar e qirefear-dllys 1 ddeEregientydmviitié on

is 20 directed to a radioactive hal ogen-| abel ed

p lemyilveshiane laiaue rddmigy atd vl agior dr,diwige el IRl mepresents a
wherein Rl represents an al kyl group having 1 to 10

Cc &SI I8N0 @E-0MX 1 sa it idadted epr eneritb AL tal ek ya geoup
having 1 to 5 carbon atons, X3 represents .a

r SFCYRe hiave N5 1h o déh diats é tedtsed anbnt vhe grdupnd X'
Consis%in of 1211, 1231, 1241, 1251, 1311, 75Br.
768 TheSaliRy O¥aA L I e tkanhk P LEIRHrDIeN

a%ggkogen atom, an alkoxy group having 1 to 5 carbon

atoms, a halogen atom or a radioactive halogen atom

123I 124I

selected from the group consisting of **'1, , ,

1257, 131, "Br, "*Br, "'Br and **"Cl, provided that at
least one of X!, X%, X® and X* represent a radioactive
halogen atom selected from the group consisting of '#'I,
123I’ 124]:! lZSI’ 131]:, 7SBr’ 76Br, 77Br and 34mCl.

[0008]

More preferably, the present invention is
directed to a radioactive halogen-labeled
phenyloxyaniline derivative according to claim 1,
wherein R! represents an alkyl group having 1 to 10
carbon atoms, X' and X? each represent an alkoxy group
having 1 to 5 carbon atoms, X° repfesents a radioactive
‘halogen atom selected from the group consisting of **'1,
1231, 124I, 1251, 1311, 75Br, 76Br, ""Br and 34mCl, and X*
represents a hydrogen atom.

[0003]
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[0009] 6 Most preferably, the present invention is
directed to a radi oactive hal ogen-| abel ed

phenyl oxyani |l i ne derivative according to claim1,
wherein Rl represents an al kyl group having 1 to 10 5
carbon atons, X1 and X2 are the sane or different and
each represents an al koxy grfoup having 1 to 5 carbon
atons or a radioactive h%!ogen atom sel ected fr.om t.he

group consi $1951g RFeIEFaRlyyodfe 'pffferitzslﬂvefg—fﬁn S
PRSP OSO1 G rapPSeit & Rt v e Dgen. at om
SSRGS YIRS S0 g SRR,

Ls,g&[e%%%t %alaragkgg%g]tet | a@'ﬂg'lxé‘roth%pﬁ%%wgs 18t 10

ogen atom 5 Besi des, e present

| QMBI o xdi 39ROKEI £ragent 9imdl ghedieresent and
di sease, front-tenporal denentia, diffuse Lewy

C QRS e rdsTRASE arV K8 gdRFd b viRes Ki nsOré scarbon
di sease-rel ated di sease, corticobasilar degeneration,

Pardomis @t & disEase;ti2 Haitdgegt artian clelred;edrnuftdmpl Ehe
system atrophy, multiple sclerosis, epilggsy,7% e
nemongi tdcss iertdephalfi t''s,, 'par,i phral' “ter vé' I nj'iBy, '*Br,
l'arynx cancer, breast cancer, ovarian tunor, |iver,
carfterand ar el bawedvided ekhat sebhaeh enfcef, Xadiena
gland tunor, glioma, 25 glioblastons, fibrobI%§nga
né@%ﬁ@éﬁﬂﬁnﬁ qqgﬁ?qggﬁﬁgnhalogen atom selecte rom the

group consisting of ?'1, 121, 241, %51, 31, "°Br, "°Br,
"Br and 3*"Cl, X3 represents a halogen atom, and X*
represents a hydrogen atom.

[0010]

Besides, the present invention is a
diagnostic agent of Alzheimer's disease, front-temporal
dementia, diffuse Lewy corpuscle disease, vascular
lesion, Parkinson's disease-related disease,
corticobasilar degeneration, Parkinson's disease,
Huntington's chorea, multiple system atrophy, multiple
sclerosis, epilepsy, meningitis, encephalitis,
peripheral nerve injury, larynx cancer, breast cancer,
ovarian tumor, liver cancer, large bowel cancer,
stomach cancer, adrenal gland tumor, glioma,
glioblastoma, fibroblastoma, neurosarcoma, lung cancer,
uterine cancer, lymphoma, prostate cancer, melanoma,
testicular tumor, astrocytoma or ectopic hormone-

producing tumor, comprising a radioactive halogen-
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uteri ne cancer, |ynphoma, prostate cancer, nelanons,
testicular tunor, astrocytonma or ectopic hornone-
produci ng tunmor, conprising a radioactive hal ogen 7

| abel ed phenyl oxyaniline derivative represented by
formula (1) as an active ingredient. ADVANTAGES OF THE
INVENTION [0011] 5 According to the present

a venti o I there havg beeqﬁ§V?%g%§%?§ﬁ g#gg%(% }%%d
h h I t t. f PBR
igh ssl ecéfdw ar% ec%thgel | C‘id‘%‘e ngr enment o in

'ving b nlque g not only PET but
also SPECT has 10 becone possi ble by |abeling the PBR
i gands having strong affinity and high selectivity

| B ARy R 8o URRiEer 1@fy PBR Wi th radi oactive

hal ogen nuclides. This enables early diagnosis of
Alzhwgiiner' s di sease, front-tenporal denentia, diffuse
Lewy corpuscle 15 di sease, vascul ar di sorder,

Par ki nson' s idicsgasierg elateet phasase, iroonit cabhasilare
degenerati on, Parkinson's disease, Huntington's

c harvea baan tdyalve dyos tcempaturaizhywh i aiul a9l wes esiod lerass IRBR
epil epsy, meningitis, encephalitis, peripheral nerve
i djigrepndsd é@mgcatcmng rfdasti toarmget  hiXth kg anivity.
tunor, liver cancer, |arge bowel cancer, stonmach
cé@c@ddléd@halm@g?lwnt ©of AR @ gﬂ‘b‘kﬂ%é@% by
fi brobl astona, _.neurosarconm, Igggrcancer uteri

cfceniq 6t csify, SPECT has

become possible by labeling the PBR ligands having
strong affinity and high selectivity in the external
counting of PBR with radioactive halogen nuclides.

This enables early diagnosis of Alzheimer's disease,
front-temporal dementia, diffuse Lewy corpuscle
disease, vascular disorder, Parkinson's disease-related
disease, corticobasilar degeneration, Parkinson's
disease, Huntington's chorea, multiple system atrophy,
multiple sclerosis, epilepsy, meningitis, encephalitis,
peripheral nerve injury, larynx cancer, breast cancer,
ovarian tumor, liver cancer, large bowel cancer,
stomach cancer, adrenal gland tumor, glioma,
glioblastoma, fibroblastoma, neurosarcoma, lung cancer,
uterine cancer, lymphoma, prostate cancer, melanoma,
testicular tumors, astrocytoma, ectopic hormone-
producing tumor, etc. Besides, the compounds of the
present invention are useful as prevention and

therapeutic drugs of the above diseases.
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testicular tunors, astrocytoma, ect
produci ng tunor, etc. Besides, the

present invention are useful

opi ¢ hornone 25
conpounds of the

as prevention and

t herapeutic drugs of the above diseases. 8 BRIEF
DESCRI PTI ON OF THE DRAW NGS [ 0030]

vi vo aut oradi ogram of the

> i e i U g e e

21 DAA1106 was

Fig. 1 is an ex

Brain in 30 mnutes after

to a rat; and Fig.
e brainin 30
adm nistered to a

[{buot%E after [1311]
ST MODE FOR CARRYI NG OQUT THE | NVENTION 10
[0012] In tﬁﬂ4pf%?€ﬂ$550%£9t&fvb

fluorine atom

orine atom a

DAL 0G0, ALOMB £ Scikke

romne atom or an

| oding, atPHo Qf{ﬁﬂﬁrésbla/fﬁérl gi38r {4 1A Nep @tyg  an

i odine atomor a brom ne atom and nore preferably it
1% dnsi e Sl R af ator Ay i odine atom [0013] In

the present invention, an alkyl group having 1 to 10
carbon at onwgrirgef er sid ard dit nevo altGrdesty am ayL| tice

al kyl group; and, for exanple,

it 20 includes a nethyl

gotgin am eimydlrgmmqo afrar oply?fI ] JFOAKIL 1 &k waopr opyl

group, a cycl opropyl

group, a butyl

i salnyils tgredb,taa sy tobut yl  gr oup,

group, an
a

BEST MODE FOR CARRYING OUT THE INVENTION

[0012]

In the present invention,

fluorine atom, a chlorine atom,

a bromine atom or an

iodine atom; preferably it is a fluorine atom, an

iodine atom or a bromine atom;

and more preferably it

is a fluorine atom or an iodine atom.

{0013]

In the present invention, an alkyl group

having 1 to 10 carbon atoms refers to a linear,

branched or cyclic alkyl group;

includes a methyl

group, an isopropyl group,

- group, an isobutyl group,

cyclopropylmethyl

group, a cyclopentyl group,
l-ethylpropyl group,

a cyclohexyl group,

ethylbutyl group,

and, for example, it

group, an ethyl group, a propyl

a cyclopropyl group,

a cyclobutyl group, a

group, a pentyl group, an isopentyl

a heptyl group,

a hexyl group, an isohexyl group,

a cyclopentylmethyl group, a 1-

an isoheptyl group,

a halogen atom is a

a butyl

a cyclobutylmethyl group, a

a
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cycl opropyl met hyl group, a pentyl group, an isopentyl
group, a cyclopentyl group, a cycl obutyl nethyl group,
a 25 1l-ethyipropyl group, a hexyl group, an isohexyl
group, a cyclohexyl group, a cyclopentyl nethyl group,
a 1- ethyl butyl group, a heptyl group, an isoheptyl
group, a 9 cycl ohexyl methyl® group, an octyl group, a

nonyl grou and .a decyl group., [0014] 1n the present
iw)éjrp%&ﬁﬁﬁal Jt iR fk;ifct 3 g%%iﬂ?'hfbif}? YO
carbon ato refers to an al kyl group substituted
\Mﬁﬂ?'aa%ﬁﬁgﬁo§§Ptﬁ?oup, an al kanoyl oxy group, an

aI%§QQ | group, an al koxy group, a halogen atom an
a%i O group, an am no group, a carboxyl group"; and,

for exanpl e, kHdNG)udes) @ 110, dMdraxy et s Qg afll kyl
acetyl oxynet hyl group, nethoxynethyl group, a

CRORPTRERY I GIMoWR: 1 ddrddiloteiR M EfFPUD an alkyl
azi dormret hyl group, an am nomet hyl group, a dinethyl

agiraRpeishys taretrd aipy rod imidesmsthyrammuen 15
[0015] In the present invention, an al koxy group

havikag ol lba yl @ roanhommtadi@mreflersrdup a dn reldegxy group,
branched or cyclic al koxy group; and, for exanple, it

i achadegea mEooXRrgrRaIEo arr@irthoXan godp, & PHoOpoXy
20 group, an isopropoxy group, a butoxy group, an

i selsbosyy) group," a aayol dpriompaiRifoxy lgridipluges a
hydroxymethyl group, an acetyloxymethyl group,

methoxymethyl group, a chloromethyl group, a
trifluoromethyl group, azidomethyl group, an
aminomethyl group, a dimethyl aﬁinomethyl group, a
pyrrolidinomethyl group.

[0015]

In the present invention, an alkoxy group
having 1 to 10 carbon atoms refers to a linear,
branched or cyclic alkoxy group; and, for example, it
includes a methoxy group, an ethoxy group, a propoxy
group, an isopropoxy group, a butoxy group, an
isobutoxy group, a cyclopropylmethoxy group, a
pentyloxy group, an isopentyloxy group, a hexyloxy
group, a heptyloxy group, an octyloxy group, a nonyloxy
group, a decyloxy group.

[0016]

In the present invention, a substituted

phenyl group refers to a phenyl group substituted with

one to three groups selected from the group consisting
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pentyl oxy group, an isopentyloxy group, a hexyl oxy
group, a heptyloxy group, an octyl oxy group, a

nonyl oxy group, a decyloxy group. 25 [0016] In the
present invention, a substituted phenyl group refers
to a phenyl group substituted with one to three
groups sel ected fromthe grélp consisting 10 of an

| kyl havi 1to 10 boj t , | kyl
o p e R B AS ort kot S dTedhay Lo at
A 4 L o e e R B e e
Ik h N I i
TN M. ¥ R Rl Sl B PN oD
at o, AN Al kwld ngyrpfu%m ing L 5040 CaHon St ons,

a group represente a -OZ-R4 (wherein Z

I ANRSEMS R RanEhag or ambéﬁi&gﬁﬁ Mdyh ener greup 49 10

having ™l to 10 carbon atons and R4 represents an am no

I QHborAR RIMAI)0 B QUK SUPSEd b eth Wid Do 010 t@®rbon
al kyl groups having 1 to 7 carbon atons, a cyclic

argemsgr Gl alhapitigi? droub Gedbinng at ons, 1@ dydbaxyhtoms,
group, a carboxyl group or an al koxycarbonyl group),

ar @rcamoyleprEs agrisup haviagni@ld o- L2 ¢4 bovhat ol or a
ketal thereof, a fornyl group or an acetal thereof, a

c anefpmasergrso @p b ranchaldk oxy carborytheft ok HbRi I oD
10 carbon atons, a _carbanoyl grogg a carbanoyl group
i hapHingh it e Ll 1Gasdan alomls SRAba} i TeRERS SR ER JmeaBInO

two al kyl
group,yan.amino group substituted with one or two alkyl

groups having 1 to 7 carbon atoms, a cyclic amino group
having 2 to 7 carbon atoms, a hydroxyl group, a
carboxyl group or an alkoxycarbonyl group), an alkanoyl
group having 2 to 10 carbon atoms or a ketal thereof, a
formyl group or an acetal thereof, a carboxyl group, an
alkoxycarbonyl group having 2 to 10 carbon atoms, a
carbamoyl group, a carbamoyl group in which the
nitrogen atom is substituted with one or two alkyl
groups having 1 to 10 carbon atoms, an aminosulfonyl
group, an aminosulfonyl group in which the nitrogen
atom is substituted with one or two alkyl groups having
1 to 10 carbon atoms, a halogen atom and a nitro group;
and it includes, for example, a 2-methylphenyl group, a
2-propylphenyl group, a 2-isopropylphenyl group, a 2- |
cyclopentylphenyl group, a 2-(l-hydroxyethyl) phenyl
group, a 2-carboxymethylphenyl group, a 2-

methoxycarbonylphenyl group, a 2-vinylphenyl group, a



10

15

20

25

20 groups having 1 to 10 carbon atons, an

am nosul fonyl group, an am nosul fonyl group in which
the nitrogen atomis substituted with one or two

al kyl groups having 1 to 10 carbon atons, a hal ogen
atomand a nitro group; and it includes, for exanple,
a 2- nethylphenyl gr oup, a 2512 propylphenyl group a

%MM 3 é?rgﬁ %’r%u—gét%owwlpr%%%p'group' a
Ao R Do B0 2,8 TS ﬁ%ﬁ}? (O E 2

%3;@94}%@(1 QHP. ,
%ﬁ%%p nt oxy ﬁ%n§1 gréﬁ%ﬁ) §§Q! dlnet oxyﬁ%enyl grou%Jp

S 4 22,44 -t RSN YD, £ A-mBihyl dih galanyl
group, a 2-isopropylthi ophenyl group, a 4-

CYEloRRE X thiigphamy 1dioWbheénh 2t (Froup, a 4-
di nmet ylan1noethoxy)phenyl group, a

2cfy-llpdigrytetiletion y 10 hemrydp greoup; (2
2- car boxynet hoxyphenyl group, a 2 10

metti nestopgdrardmplergtchoX ygileenyll graoup, @ 2- @dtydpheysthoxy)
group, a 2-(2-nethyl -1, 3-di oxol an-2-yl ) phenyl group, a

2phermil phremy, @r@UﬁaanxmethQﬂXEhﬂnwﬂ:E§Q9Rmemy
group, a 2-carboxyl phenyl group, a 2-(N
NBERACKYIGIEOYGMA DhsreRAC Y o O WP 2-3 N N astylphenyl
d|nethylan1nocarbony|)pheny

A ROEAT Bory | GaaRRGauir d&%&%&ﬁ BT

gZ—%%rm%I%H@Qy O%%%&&QyLPQ§nXL é&of%n 2-yl)phenyl

group, a 2-carboxylphenyl group, a 2-(N-
methylaminocarbonyl)phenyl group, a 2-(N,N-
dimethylaminocarbonyl)phenyl group, a 2-
aminocarbonylphenyl group, a 2-aminosulfonylphenyl
group, a 4-aminosulfonylphenyl group, a 2-
methylaminosulfonylphenyl group, a 2-
dimethylaminosulfonylphenyl group, a 2-fluorophenyl
group group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2-chlorophenyl group, a 3-chlorophenyl group,
a 4-chlorophenyl group, a 2-bromophenyl group, a 3-
bromophenyl group, a 4-bromophenyl group, a 2,4-
difluorophenyl group, a 2-nitrophenyl group, a 2-
aminophenyl group, a 2-pyrrolidinophenyl group, and a
4-dimethylaminophenyl group.

[0017]

In the present invention, the 4- to 10-
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20

met hyl am nosul f onyl phenyl group, a 2-

di net hyl am nosul f onyl phenyl group, a 2-fl uorophenyl 20
group group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2-chl orophenyl group, a 3-chl orophenyl group,
a 4-chl orophenyl group, a 2-bronophenyl group, a 3-

br onophenyl group, a 4-bronmbphenyl group, a 2, 4-

gh{lgorogpe@y ro%gli a 2- mtr?éﬁ%%%%ﬂé%ig&éd%”7 i
0017

AT On, T - o (T s ¢t Dyl TR e

Oy e Eha St il Gty “ORCAT R o BT d3eh o om

Orlrﬁ;'lxﬂf@égerfcﬁt U@t |ty dActidesind GfrSxaMPL e, a

pyrrolidino group, a 5 plperldlno group, a piperazino

glp@tp@m@lh«ko Pi D837 M IHO Upsodp od phol i no

group. The conmpounds of the present invention

Ca!etb@lpﬁmaizﬁmd rredd)e € epasHsisi iy eped@sl. i n t he
sane nethod 10 as described in JP 11-171844 A by the

ngtowd® ishown bel ow (in the reaction formula, X1, X2

and R1 nmean the sanme as above.). [Formula 2] R X1

X3 " Ldp t H2XAhe compounds of the present invention can be
prepared from the compounds prepared in the same method
as described in JP 11-171844 A by the method shown
below (in the reaction formula, X', X? and R! mean the

same as above.).

[Formula 2]

F
=,
x ‘3%‘%.

[0019]

Thus, N-(2-benzyloxy-5-alkoxybenzyl)-N-
(phenoxyphenyl)acylamide compounds having various non-
radioactive halogen atoms represented by the above
formula can be reacted with a palladium complex and an
organotin compound to replace the non-radioactive
halogen atom with an organotin substituent and then
reacted with various radiocactive halogen reagents to
obtain phenyloxyaniline derivatives labeled with a

halogen atom. Here, at least one of X!, X%, X’ and X*



x" [0019] Thus, N-(2-benzyl oxy-5-al koxybenzyl)-N 15

(phenoxyphenyl ) acyl am de conpounds havi ng vari ous non-

radi oacti ve hal ogen atons represented by the above

fornmula can be reacted with a pall adi um conpl ex and an

organotin conmpound to replaﬁ% t he non-radi oactive

hal ogen atomwi th an organoti'n substituent and then 20

re it h, var i . O j h e t

by o BT ok AR T RE OB LAY e CBL PEERR LER0ER, 2LR ene

halpgep &t0M stieh§, oAt b pastzspnerzet Xksy X2331X3 @Rd Xdepy

13 represent a radioactive haiogen atom sel ected from

t hErrgragp3©onsi sting of 1211, 1231 1241 1251 1311

75Br, 76Br, 77Br and 34nCl [0020] 5 The present

i ny@m2opn is described in nore detail by way of

wor ki ng exanpl es and test exanples. Exanples [0021]
5(Exanpl e 1) T Rrepssmat i omvefition is described in more

[1311] - N- (2, 5-di net hoxybenzyl ) -

N-4&t 4 old do 2 -wrhie ok ywhrenih g aeetmpl el {hére¢saf ¢eamples.

[1311] 11 DAA1106) 1-1)

N- (2, 5-di net hoxybenzyl ) - N- ( 5- br ono- 2-

pheno§%§%§nyl)acetanide (510 ng, 1.12 nmol) was 15

di FEy in toluene and circulated with
hehﬁgﬁhylditin
(Example 1)
10 Preparation of ["'I]-N-(2,5-dimethoxybenzyl)-

N-(5-iodo-2-phenoxyphenyl)acetamide (hereinafter
[**'1]1IDAA1106)
1-1) N-(2,5-dimethoxybenzyl)-N-(5-bromo-2-
phenoxyphenyl)acetamide (510 mg, 1.12 mmol) was
15 dissolved in toluene and circulated with hexabutylditin
(IV) and dichlorobis (triphenylphosphine)palladium (0)
for four days. After the toluene was removed, the
reaction product was purified by silica gel column
chromatography (eluted by hexane:ethyl acetate = 1:4)
20 to obtain 320 mg (43%) of N-(2,5-dimethoxybenzyl)-N- (5-

tributylstannyl-2-phenoxyphenyl) acetamide.
FABMS C3eH¢sFNOsSn (m/z) 680.5 (m'+1)
To a solution of N- (2, 5-dimethoxybenzyl)-N-

(5-tributylstannyl-2-phenoxyphenyl)acetamide (55 mg,

0.083 mmol) in chloroform was added 100 mg of solid
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(1'V) and di chl orobi s(tri phenyl phosphi ne) pal | adi um (0)
for four days. After the toluene was renoved, the
reacti on product was purified by silica gel columm
chromat ogr aphy (el uted by hexane:ethyl acetate = 1:4)
20 to obtain 320 ng (43% 024

N- (2, 5-di net hoxybenzyl ) - N- (5

CHSTHOTENCaY Lo as0, X To AR SR ot
NYQ%m?TQ%&E%HH%MQ@Q%MJXﬁﬁ% hour, and then a saturated

(5-tributylstannyl - 2- phenoxyphenyl)acet am de (55 ng,
0.0Q%38 vk dgt 1GRIQr efpidBuRs Addadnl QR athRf &oldik 14

iodine, the resulting reaction liquid was stirred at

r adtarpendigiel fran 1onedaac@in tihemial Saidimes ed
sodi um t hi osul fat e aqueous sol ution was add to the

r eadidrdreds.quitthet idrdgairhie: rleactin ovad isgyiat-ddeshnmevdshed
col orl ess. The organic | ayer was separated, washed
wintitt ha as staiuartade ds slailnees gkt torprareah d rd e b vasre ©
anhydr ous nmagnesi um sul fate. The crude product
olendivida® Usy megaesiar my tfisd esol Vidre Irsfiieed
pressure was purified by silica gel colum 10

c RPEGPELSEr Byhy veergedd oy ek dive:VerHy [ungsdt dietuced 4)
to obtain 32 77% of the title co und. 1-2) 100
L PGE5&Ee e ¢eEc &&/%e% &dfr Sgen S9 {%g“)(‘%"/ 1) was

ST I SRS PRI o aceiote — 110
LT SooRpTa,) Saetal o8 (% Lo e, e
al | oved 1-2) 100 pL of acetic acid /30% hydrogen
peroxide (3/1) was added to ethyl acetate ester (100
uL) of N-(2-tributylstannyl-5-methoxybenzyl)-N-(5-
fluoro-2-phenoxyphenyl) acetamide (0.1 mg) and mixed.
(**'I]NaI (0.1 mCi) was added to the mixture and allowed
to stand still for one minute. After completion of the
reaction, the reaction mixture was injected into a
reversed-phase semi-preparative HPLC (YMC J'sphere ODS-
H80 column, 10 mmID x 250 mm). A fraction of
[(**'1]1IDAA1106 was obtained using CH3CN/H 0 (9/1) as a
mobile phase at a flow rate of 4 mL/min. The solvent
was removed under reduced pressure from this fraction
and the residue was dissolved in a normal saline
solution (1 mL) which was then passed through a 0.22 um
Millipore filter to successfully obtain [**'I]11IDAA1106
(0.091 mCi).

[0022]



to stand still for one mnute. After conpletion of the
reaction, the reaction mxture was injected into a
rever sed- phase sem -preparative HPLC (YMC J' sphere
ODS- 20 H80 columm, 10 nm D x 250 mm). A fraction of
[1311]11 DAAL1106 was obt ai neg usi ng CH3CN H20 (9/1) as
a nobile phase at a flowr Pe of 4 ni/nin. The

SO Vas renoved under reduced pressure fromthis
fr?é%él%&l an)d the residue was dissolved in a nornal

saline 25 S%f’é;&a‘?ﬂa%ﬂcﬁrﬁﬂ_-&f%‘l@— yvam{@abp@ssed

through a 0.22 pm MIllipore filter to successfully

ol & i £ H3dd 4 11 \DAALAD6¢ 1 D QO d o {19022) 1 IBcetamide

(Exanpl e 2) rgparagion of N—(fg%%Bll%lodd%5%§C

metheoxyhenzyd ) - N°{Br f1 usror 26 phenoxyphenyl ) acet am de

~ (hereinafter [1311] 21 DAA1106) 5 100 L of acetic acid
5/ 30% hydr ogem parioxitleacdt3i d)amias Asltechydregdry| peroxide

acetate ester (100 L) of N

(2¢3£1 buiag stcay | t&-atgthoxybenzye ) eN¢5- {10driokR-of N-

phenoxyphenyl )acetam de (0.1 ng) and m xed. £131I]hbl

( 0(2- G Hu islss adedl  hraretlvomyide s Y biwveld t o~ St e sE Tl |

10 for one mnute. After conpletion of the reactj.on

t RQ Rt hiadehanigs |hjbdted g guiked. (7711

reversed- phase sem -preparative HPLC (YMC J' sphere .
R TGl e FSCTIE e D50 AT IPFPAcED o ge still
105;1 oé:l]r%%ql B@lﬁlﬁh%geg.em?f%eorbtg&&? eyls’éﬂ]go%%\vyézgc 3%&2 the

reaction mixture was injected into a reversed-phase

Nal

semi-preparative HPLC (YMC J'sphere ODS-H80 column, 10
mmID x 250 mm). A fraction of ["*'I]1IDAA1106 was
obtained using CHi:CN/H,O0 (9/1) as a mobile phase at a
15 flow rate of 4 mL/min. The solvent was removed under
reduced pressure from this fraction and the residue was
dissolved in a normal saline solution (1 mL) which was
then passed through a 0.22 um Millipore filter to
successfully obtain [**'I]2IDAA1106 (0.095 mCi).
20 [0023]
(Test Example)

Ex vivo Autoradiography

Figs. 1 and 2 show cerebral ex vivo
autoradiograms taken in 30 minutes after ["*'I]2IDAA1106
25 was administered to a rat. ['*'I]2IDAA1106 showed
relatively high brain permeability characteristics as
shown in Fig. 1 and met the essential requirements as a

radioligand. There was relatively high radiocactivity



10

15

15 flow rate of 4 nL/m n. The sol vent was renoved
under reduced pressure fromthis fraction and the
residue was dissolved in a nornmal saline solution (1
m.) which was then passed through a 0.22 .tm
MIllipore filter to success{glly obtain

[ 1311] 21 DAA1106 (0.095 nCi)>-~ 20 [0023] (Test Exanple)

By vl oy adgtogmeof&y]kﬂc%r% (ﬁﬂ% 2 f&@bgﬂs &Xd

0]
1
vivo au oracﬂograms taken in mnutes afte

[ 7 DAL 106, 4 35, e Aadi st &bt @ d 3lgreed with
[ 1311 ] 21 DAAT106 showed rel atively high brain

parHEeabidddoe drrAact Brd Sl @sh ShPMrighdian 1 and
met the essential requirenents as a radioligand.

Theire s ) iatd weldegticgts r adirpatdd Mitoh 16radiocactivity
distribution at the olfactory bulb, choroid plexus and
cerietied ilumi candiddresa s tim titte avhqireoflot el ragr e exhamrt hin
the intracerebral distribution of peripheral
bétizpdiZazémmeAzdddt arsl 'R BdiRANIN, 0 ¢ ankbact i vity 5
di stribution decreased in the whole brain as shown in
Fiagimiz e sOAAL (8 cardhifel 3imepd DAY Koe- el ar,
adm ni stered at the same tine. In particular, ,
r FHGRAGELEVEREY BTl S At Hé ol Tl Orr b P c HAr -
pl exus and cerebel | um decreased remarkabl.y. and re 10
REIAT % 2 SRR FRGEHA TENaFHERRLY S were
denonstrated that [131]]21.D .6 a r.adi ol 1 gand
s e ¢4 SrpéTelspShet&‘aﬁn tédn"zgﬁlgl@pm’ r elg%%ﬁ%r%s"’gca{isn
demonstrated that ['*I]2IDAA1106 was a radioligand
specific to peripheral benzodiazepine receptors. 1In
addition, it was suggested that {*'I]2IDAA1106 could
image peripheral benzodiazepine receptors.
[00624]
In the following, synthesis of the compounds
of the present invention having an alkoxy group to

which ''C was introduced was shown.

[Formula 3]

DAA1097 (3) :R=CH(CH3)g
[11c] 3:r=11cH(CH3) 2
fi1cy 7.R=tlcHoCH3
(1cy sr=l1cHg

DAA1106 (2) :R=CHg
'1cipaatios ((11c) 2) :r=tlcHg
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15

addition, it was suggested that [1311]2l DAAI I 06 coul d

i mge peripheral benzodi azepi ne receptors. 15 [0024]

In the follow ng, synthesis of the conpounds of the

present invention having an al koxy group to which 11C

was introduced was shown. C)rrrul a3 o CH3 H3 0. zZCH3

RT L(;~ DAA1106 (2) :R= DAA1097 (3) :R=CH(CH3)2

[IYFQ,%LQ]G ([11 &7 2) :R=11CH [ 11C] 3: R-llCH(CHS)Z
11C R=11CH2CH3 ["CI 8: R=11CH3 17 [Fornul a 4]

~CH7 DAA1OO7 (3) : R—CH(CH3)2 [110] 3: R—"CI-I(CH3) 2

[11 d 7:R=11 &%943 c | DA;ngust] rB8cRTHLY; 3

9: R=OH CH3MyBr 11
[ 2- ||C](cm)2qg\&§?r)z 2 11C(1 G Y210 3
2)H Cllclto m&@z C] 002 CH?% CH3f 1
cooMgB: d -¢ ] CH31 I p [ 1

DLiAH,

u CH 3 MgBr
Hc1coy ———— [2-1ICl(CH g yClOMsBI),

[z—“c}(cus)zcm—?o e
tlcno

DLIAH 4
CH3 MgBr 9
r'leico, —3——-—-. t-teeryt coomegr S [1-“c}CH CHy —p* tlow
At e

DLiAIH

9
(Helcog —3 > (HoicHs! — e

Z)HL [l 3 cliz

[0025]
(Example 3)

- (4-chloro-2-phenoxyphenyl)-N-(2-[2-
Helisopropoxybenzyl) acetamide (['C]3)

A super high purity nitrogen gas (1.5 MPa)
containing 0.01% oxygen gas was subjected to
irradiation of 18.5 MeV proton from a cyclotron and a
carrier-free ['C]1C0, was produced by YN(p, a) C
nuclear reaction.

After irradiation, [*'C]CO, was collected from
the gas target by N; (500 mL/min) and concentrated till
the radioactivity in the whole coil reached stable
state in a stainless steel coil cooled to -150°C in

liquid N;. The concentrated [*'C]CO, was discharged when

warmed, and the gas was allowed to flow into a loop
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2)1il 11t [ti]ll QUAIH 111CCX2 d - [I1CJCH3I 9 -.

[Cle 2)H 11 [ 0]12 [0025] (Exanple 3)

N- (4-chl or o- 2- phenoxyphenyl ) - N- ( 2-[ 2-

"C] i sopropoxybenzyl)acetani de ([11C]3) 5 A super high
purity nitrogen gas (1.5 MPay containing 0.01% oxygen
gas was subjected to irradi ation of 18.5 MeV proton

f r obm ea Y Ch QL ERMANT & ey % fioearl/d16) CA2 Wasc. when
produced by 19N(p, (x) 11C "nucl ear reaction. 10 After

| retedli atdwsfet |4 €] L0 y@st col tpched Esapletde, 0RS flow was

target by N2 (500 niL/m n) and concentrated till the
r acli o@cdd variy thoen high idiol €@os oivh s reachediséabie 25t@tr
in a stainless steel coil cooled to -150Cin |liquid

N2f 1 7éh e promioen t tat el § ddC) @0Rgmasd disebaiged when 15

war ned, and the gas was allowed to flowinto a | oop 18
c&umww@%wswm Bodrar iNg (i fHE (f)- ZatM,- 500 \Men was
the transfer of radioactivity was conpleted, N2 flow
weish L ST pedl RARP tHEP U sthookrarsandi Heai ﬁ%@c‘é%OIZSC

for, five mnutes to perform &ignard reaction,.

SHbSEHEMTES ATRHLSF RIDRLRR TRESFOr 22 1%%3 |for one

\Mﬁﬁnute. After the reactor was cooled at 50 to 60°C, an

HI aqueous solution (57%, 800 uL) was added to this
reactor. The reaction mixture was heated to 180°C and
the generated radioactive fraction was scavenged with N,
(50 mL /min) and introduced into the inlet of Porapak
(trademark) column at ambient temperature. N, flow was
continued for three minutes till the radioactivity
level bécame stabilized in the column inlet. When this
column was heated (heating rate: 15°C /30 second),
[''C]10 began to flow from the column outlet in six
minutes, which was collected into a pot containing
anhydrous DMF (1 mL). Then this [*'C]CO, was used in
the reaction with a Grignard reagent MeMgBr followed by
separation by gas chromatography to obtain [*'C]10 (3.7
- 4.4 GBgq, n = 3) at radiochemical purity of > 95%.
Suspension of 9 (1.0 mg), [''C]10 (3.0 - 3.2
GBg) and NaH in DMF (7 uL, 0.5 g /20 mlL DMF) were
heated to 130°C and maintained as it was for 10 minutes.
The reaction mixture containing [''C]3 was quenched by
adding CHsCN/H,O (90/10,0.5 mL) and then subjected to a

semi-fractionation column (inside diameter 10 mm x 250



all oned to pass through the | oop and the reaction

m xture was noved to a heating reactor at 180C for one
m nute. After the reactor was cooled at 50 to 60C, an
H aqueous solution (57% 800 L) was added to this 10
reactor. The reaction m xturg was heated to 180C and
the generated radi oactive fraction was scavenged wth

N%mn£5@Aﬁ@Eiﬂ1ﬁiKa@%,i%h&%%%%%q %&hgﬁ%%%.H%'%tJ%%co HPLC

Porapak (trademark) colum at anbi tenperature.

floysvas, comidved {as tbteeod RUkeglivkh e clution at
radi oactivity 15 |l evel becane stabilized in the colum

i nd ef lowhent ¢ o 8 5 colammmias heat ele (Beat tag FahetidBC(t,
/30 second), [11C]10 began to flow fromthe colum
outd &8 mim)siwas nemul @steahicho wastftaskect rdtént bha pot
containing anhydrous DVMF (1 nlL) . Then this [11C CQ2

5 weso stk ive20vater readtaondWNa hrale®r imgrarabd gagerture
MeMgBr foll owed by separation by gas chromatography
t - Tt dilre [Alag o e residud @By, calte@iedtin 10 mL of a
radi ochem cal purity of > 95% Suspension of 9 (1.0
npteai@ed §BL e P hutiomy) afee N ipe DMELEien of 5

g /.2 DVF) were 25 heated to 130C and nmi ntai ned as
2oL Tt T ey BRoUShne PERET T OReH Kr Penn Filtes

C L 2 5, QuEcheg B 00k 19 FROLEG o,
10 39 G “Eler R ™ & PEc ey DR Rdatr s
for e T e e A0 M mn, and the
dgsioped fraction (tR
(Example 4)
N-{4-chloro-2-phenoxyphenyl)-N- (2-[2-
15 !Clethoxybenzyl)acetamide (['C]7)
At the end of the synthesis, [''C]11 (3.9 -
5.3 GBg, n = 3) was obtained at a radiochemical purity
of > 95% by performing reaction of CHsMgBr and [*'C]CO,.
Suspension of 9 (1.0 mg), [*CJ]11 (3.0 - 3.2
20 GBqg) and NaH (7 uL, 0.5 g /20 mL DMF) in DMF (1 nL)
were heated to 50°C and maintained as it was for 5
minutes. The reaction mixture was purified by the same
column as used in the above except that CH;CN/H,0

(80/20) was used, to obtain a desired radioactive

25 fraction (tg =8.1 min). After treated by the same

method as performed on [''C]3, [*'C]7 (300 - 350 MBq, n
3) was obtained at a radiochemical purity of > 98% at

the end of the synthesis.



=8.8 mn) was collected into a flask. After the 5

sol vent was vapori zed at 90C under reduced pressure

fromthe flask, the residue was collected in 10 nL of

a sterilized saline solution. The saline solution of

[11C] 3 was passed though a ?beri lized 0.22 mfilter

into a sterilized bottle. Al 'the end of the synthesis,

10 dobtGQl 3 (180 - 310 MBg, n = 3) was obtained at a

radi ochem cal purity of > 98% [0026] (Exanple 4)

N- (Fkfp1Qr 65)2- phenoxyphenyl ) - N-(2-[2 15

11C] et hoxybenzyl )acetam de (["C]7) At the end of the

synthesi s, NH@-thickS2-ghehdBhhehFl 3H)N-Was- obt ai ned

at a radiochem cal purity of > 95% by perform ng

r At § rost lod x @HEMRE ) aocdt fi 1€k CORL CP@spensi on of 9 (1.0

ng), [11C] 1l (3.0 - 3.2 20 (Bq) and NaH (7 L, 0.5 g
5/20 nL DVF) BuervRtibmmgf WeEelheatedstossqtenhd

maintained as it was for 5 mnutes. The reaction

mi [xt@hTee sl kot i @l Hytehé Safewersl ey fagngsedriith an

the above except that CH3CN H20 (80/20) was used, to

oBU&ioRad 1e SivPddr eSddicdact i e Jhus i (P RCE821was

. After treated by the same nethod as_ perforned

?#q%fié]lﬁfi PRECP?SEs00 BT Cat U HdherOsbtai HER-

at radi,ochem cal purity .of > 98% at . the end of the
S?ﬁt ggi%§c§8gpﬁ60?nconeélner contalning 9 {E.é)mg), NaH
0.5 g/20 mL DMF) and DMF (1 mL) for 1.5 minutes

10 (7 uL,
| at -15 to -20°C. Then the reaction vessel was heated to
30°C and maintained for five minutes. The reaction

mixture was purified by the same column as used in the
above except that CHsCN/H,O (70/30) was used, to obtain
15 a desired radioactive fraction (tg =9.5 min). After
treated by the same method as performed on [''C]3, [*C]8
(1.0 -— 1.3 GBq, n = 3) was obtained at a radiochemical
purity of > 98% at the end of the synthesis.
[0028]
20 (Example 6)
N- (5-fluoro-2-phenoxyphenyl)-N- (2~
[*'Clmethoxy~5-methoxybenzyl)acetamide ([''C]2)
The title compound was obtained by a method

similar to the method as used in Example 5.

25 INDUSTRIAL APPLICABILITY
[0029]

The compounds of the present invention can be



(Exanple 5) N-(4-chloro-2-phenoxyphenyl)-N(2-

[ 11C] et hoxybenzyl )acetam de ([11C]8) 5 Preparation of
[11C] 12 and subsequent ["Clnmethylation of 9 to ["C]8
were performed with an automatic synthesizer. The

thus formed [11C] 12 was distilled and passed through
ascarite and P2G5 colum, and collected in a

CQR] ne SONtAiNi NG U dm)e Nathdd £7r Lsnd. §i 942005
nmL DMF) and (1 m) for 1.5 minutes at -15to

- 206h Ehemithe inRactd o uesse) wesnheadmsbto Semnda,
mai ntai ned for five mnutes. The reaction mXxture was
puriifieed hewhe s cad uisessesethddqulae 1adbdve,

except that CH3CN H20 (70/30) was used, to obtain 15 a
desinidch scadisoatitdass fractd ted (d Redsd, ncogtMfdlersilar
treated by the sane nethod as perforned on [11(C 3,

[ teQederat.ion, P idBgEom' = @)semse obfuieryizon s chorea,
radi ochem cal purity of > 98% at the end of the
sytiitdgile YEE2g] agypgnyﬁﬂmﬂkﬁggle sclerosis, epilepsy,
N- (5-fl uoro- 2- phenoxyphenyl ) -N-(2 o

[ FROLAS Ry - ?—W?&H#kae‘rﬁz'ylfﬁe@c@@%%ﬁ deE {216} P} The
ti.tl e conpound s obtained by a method ,simlar.to
t HETHEh 6G 75 Tus &%%%&W%yﬁ.o%r%%ﬁ%a{”er

ARBHLGABI LLTY o E0RA] ThE SOmPalec ofc 4 T 058 nal

10 gland tumor, glioma, glioblastoma, fibroblastoma,

15

neurosarcoma, lung cancer, uterine cancer, lymphoma,
prostate cancer, melanoma, testicular tumors,
astrocytoma, and ectopic hormone-producing tumor and
also as preventive and therapeutic drugs of the above

diseases.



used as early-stage diagnostic agents for the di seases
such as Al zheiner's di sease, front-tenporal denentia,
di ffuse Lewy corpuscle disease, vascul ar |esion,

Par ki nson' s di sease-rel ated di sease, corticobasilar 5
degeneration, Parkinson's dissease, Huntington's
chorea, multiple systematrophy, nultiple sclerosis,
epilepsy, neningitis, emmggheditis, peripheral nerve
injury, larynx cancer, breast cancer, ovarian tunor,

| Lver cancér rabapgethoeehadagesr-lasededich cancer,
adrenal 10 gl and tunor, glionma, glioblastoms,

f Pbeoblagvemal ingedegdaptdive, reprgseatest byutfe@rimyda (1)
cancer, |ynphoma, prostate cancer, nelanons,

t é§er®ullar lunors, astrocytonm, and ectopic

hor none- produci ng tunor and also as preventive and

t herapeutic drugs of the abov 15 i seases. 22
CLAIMS 1. A radioactive hal og abel ed

phenyl oxyani | i ne deri vati . ted by formula (1)
[Formula 1] xt Ch X. 6% grein Rl represents a
hydrogen atom a substituted pr unsubstituted al kyl
group having 1 to 10 carbqp ms, and X1, X2, X and
X4 are the sanme or different d each represents a
hydr ogen atom an al koxy group having 1 to

wherein R' represents a hydrogen atom, a substituted or
unsubstituted alkyl group having 1 to 10 carbon atoms,
and X', x?, X?® and X* are the same or different and each
represents a hydrogen atom, an alkoxy group having 1 to
5 carbon atoms, a halogen atom, an alkoxy group having
1 to 5 carbon atoms labeled with ''C or a radioactive
halogen atom selected from the group consisting of *?'I,
123y 12ep 1257 1B31p Ty, "*Br, "'Br and **"Cl, provided
that at least one of X', X?, X® and X! represent a
radioactive halogen atom selected from the group
consisting of *#'r, 31, ¢, %1, 131, "Br, "°Br, "'Br

and 3*"c1l.

2. The radioactive halogen-labeled
phenyloxyaniline derivative according to claim 1,
wherein

R' represents an alkyl group having 1 to 10
carbon atoms,

X' and X* each represent an alkoxy group



5 carbon atonms, a hal ogen atom an al koxy group havi ng
1to 5 carbon atons | abeled wth 11C or a radi oactive
hal ogen atom sel ected fromthe group consisting of
1211 1231 1241 1251 1311 75Br, 76Br, "Br and 341C1,
provided that at |east one o X1, X2, X3 and X4
represent a radioactive hal ogen atom sel ected from
t havghoupn ecens sEir@rofatbilkl 1231 1241 1251 1311 75Br,
76Br, "Br and 34nCl. 2. The radioactive
hal ogen- | abet’ edepphenytexpamadinectddriey abilvgeacesodi ng
toclaiml, wherein Rl represents an alkyl group .
h@eilegted Frilh tdur lgorouat ems e tig o éadeh 7 epr eseht
an_al k group 23 hayjng 1t carbon atons, X3
réﬁsrlesggri%lls 59$Jédi7o6§é’tri ﬁ@mé} gﬁé ort"&el ected from
the group consisting of 1211, 1231 1241 1251 1311
75Br, 76Br, ¥ BFeRAESSBYLL2 MGrRITefte%nts a
hydrogen atom 3. The radi oactive hal ogen-1| abel ed
phenyl oxyani |l i ne derivative according to claima1,
erein RL represents ) ' 1to 10
oa R SR SR A,

car’bon atons, ane or erent and
SYHLny RREARAN Al KAWL HRLAILAY do tO1 21k AL bon
wherein
R' represents an alkyl group having 1 to 10
carbon atoms, .
X' and X? are the same or different and each
represents an alkoxy group having 1 to 5 carbon atoms

or a radiocactive halogen atom selected from the group

23 124
1231 I

consisting of '@'1, , , 2573, ¥t "Br, "*Br, ""Br
and %*"Cl, provided that either one of X' or X’ represent
a radiocactive halogen atom selected from the group

: 3 75 76 77
consisting of *'r, *3p, 21, ?°1, 1, "°Br, "*Br, "Br

and 3**"C1,
x* represents a halogen atom, and
X* represents a hydrogen atom.
4. A diagnostic agent of Alzheimer's disease,

front-temporal dementia, diffuse Lewy corpuscle
disease, vascular lesion, Parkinson's disease-related
disease, corticobasilar degeneration, Parkinson's
disease, Huntington's chorea, multiple system atrophy,

multiple sclerosis, epilepsy, meningitis, encephalitis,



or a radioactive hal ogen atom sel ected fromthe group
consi sting of 1211 1231 1241 1251 1311 75Br, 768Br,

17Br and 34nCl, provided that either one of X1 or X2
represent a radioactive hal ogen atom selected from
the group consisting of 124, 1231, 1241 1261, 1311,
75Br, 76Br, 7'Br and 34nCl, X3 represents a hal ogen
apemiphndal Xdetrepr éadntry, a layghogeanateam bdealt cancer,
di agnostic agent of Al zheinmer's di sease,

f pyatrisenpomelr, dénwetri aandieff, uderigev poewipyseicer,

di sease, vascul ar | esion, Parkinson's disease-rel ated
desemseh conresobasiveanldegendr &uiner, Pdilem@son' s

di sease, Huntington's chorea, multiple system atrophy,
nglipPplasserar odildropdpisépsy,, MM eFatcgma, lung carcer,
encephalitis, 24 _peripheral nerve injury, |arynx
CHhE67 Nep FBEEE o RUEPHONGy AFFAR FAHFor S qeFer TERRIGTA
Ig%%E.bo In%ancer, St onma h cancer,tgdneggl | and

t }Céfﬁ% umodiri SFISASESTE™ i Yr 551 ad SO ORe

neur A | ung (g eri . R,
PR Rt D P T g o R B
a§5‘b%9¥é§iogﬁe%§rlg> 4 1y QAU %d?ﬂ)rtd'i'mj 'to any of
conprising a radi dactive hal ogen- | abel ed

phenyexyard ing denl waldive ackfddintnd 0 any of

claims 1 to 3 as an active ingredient.



