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We870 26/5 1 DESCRI PTION RADI OACTI VE

HALOGEN- LABELED PHENYLOXYANI LI NE DERI VATI VES

TECHNI CAL FI ELD [ 00011 The present invention rel ates
to radi oactive hal ogen-I|abel ed phenyl oxyaniline
derivatives having 5 high affinity to periphera

benzodi azepi ne receptors. BACKGROUND ART [ 0002)
Benzodi azepi ne receptors (BZ) are classified into

central and peripheral ﬂﬁﬂ%@&kﬁﬁiCWWhe peri pheral 10

benzodi azepi ne receptor was observed at
peri pheRAPSORET{VE SHALRY Nr PHEBcREENY REKEBN ThANE

al so recognized in the central nervous system
Furthernore, it has be that the density of
PBR in the central nervous systemis high, alnost as
hi gh as or 15 higher than that of the centra

benzodi azepi ne receptor (CBR) in the sane area.
Studies up to now have reported that PBR s

as s@eiRired Weih 1§ seases such as Al zheiner's disease,
front-tenpor al ébnentla di ffuse Lewy corpuscle

di gy@a®q,) vascul ar |esion, Parkinson's 20

di sease-rel ated di sease, corticobasilar degenerati on,
Par ki nson' s @hgeasesditntinft@n®ioh dellds MY titqdivactive

halogen—-labeled phenyloxyaniline derivatives having

high affinity to peripheral benzodiazepine receptors.

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,

w2870
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system atrophy, multiple sclerosis, epilepsy, 2
meningitis, encephalitis, peripheral nerve injury,
| arynx cancer, breast cancer, ovarian tunor, liver
cancer, |arge bowel cancer, stomach cancer, adrena
gl and tunor, glioma, glioblastoma, fibroblastom, 5
neur osarcoma, |ung cancer, utzrine cancer, |ynphom
prostate cancer, nelanoma, testicular tunors,
astmerTyntaital s £ cénpephabi ibne-pe oipice ngl t neove  (OPOSY,
In imaging the intracerebral PBR distribution 10 of a
| i iayTHureaneRai roxgast peaiceon e ssapntuneorpgt apar
(PET), a conventional PBR Iigand, 11C-| abel ed
N- nﬁrrfgﬁrwl(airqfétweplf SFRNGen, (SLAFASR OPRRFGF ) -adrenal
i soqu line- 3 car boxam de, (herelnafter PK 11195) has
oL AT T o At o ChSt A ST, EHEE O LR OBR <
§5 dlsease Slnc this corz%f has extrenely 1 h
ac ARSI (DT Hid P obraneeTn Lymphona,
_ qu \Y Si ver PBR
gjl}[d(ftt%rﬁecﬁ:aq{@e%’ zf\[? lg}h Qﬁ %ge)rgﬁﬂ%‘ré& red.
Un rr’ofl‘ér u 15]]‘5%@@&85@': r that
20%%-( tgin[rfagt h@?xy enzyhl% IéES fluoro- EhSA

phemowphenyl ) acet am de (herei nafter DAA1106) and

N-(2- fluoronethyl -5-net hoxybenzyl)-N(5-fl uoro- 2-
phenoxyphenylnaceiayiinde tiherieitiaideare iNMIAPHG i stribution
(Patent Docunent 2) and

10N- pZ- @21fiknieugo hatvayl Lhaiet hdxybermiltirdtb emission
N- (5-fl uor o- 2- phenoxyphenyl ) acet am de (herelnafter
tomograph (PET), a conventional PBR ligand, '’C-labeled

N-methyl-N- (1-methylpropyl)-1-(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
quantitative 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

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

high selectivity and thus they are suitable for this
purpose. That is, [!'C]DAA1106 which is labeled with



FEDAA1106) (Patent Document 2) have strong affinity

and high selectivity and thus they are suitable for

this purpose. That is, [11C] DAA1106 which is | abel ed

with 3 "C, and ['8F] FMDAA1106 and [ 18F] FEDAA1106

which are |abeled with 18F give high signals as PET
tracers in the external courding of the intracerebra

PBR, which are highly accurate in quantitative

anat'¢si snds [ [ UQOMDARALE® aDoc Utent FADAAPL 06- ¢E1844a e

Pat ent Docunent % JP 2004-231647 A DI SCLOSURE OF THE

| NViENpR Il PROBLEVFTOLBE  BOEWEDL BYa THE2BNPENTIEORCers in the

[0005] The objects of the present invention are to
inghich e iRerarerebrBR PPJanddich are

gﬁﬂglstron f|n|ty and hi gh. sel ect]j Vlt% and to
enmehtTHF Ve 3R ¥E Body by 15

# ﬁgﬂj e including not only PET but al so SPECT by
d%; t he PBR Iigands havi ng strong affinity and

hi gh sel ecti r.nal Rwth
ragl oactive \@éf ggr{e@n nucl i te ITEA%%{/? THE
PROBLEM 20 [HQQ8] Cﬁ?g?"% rﬁ@é@—iﬂj‘y@ﬂ A

conduct ed extenS|ve stu or t e purpose of
sol ving the above problem and consequently have
found that excellent PBR

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
16 [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

15 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

radiocactive halogen nuclides.

MEANS FOR SOLVING THE PROBLEM
20 [0006]

The present inventors have conducted
extensive studies for the purpose of solving the above
problen, and consequently have found that excellent PBR
affinity can be achieved by changing the alkyl group of

25 the compounds described in JP 11-171844 A to a

halogenated alkyl group and thus completed the present



affinity can be achi eved by changi ng the al kyl group
of 25 the conpounds described in JP 11-171844 Ato a
hal ogenat ed al kyl group and thus conpl eted the present

4

invention. That is, the present invention is

directed to a radioactive hal ogen-I abel ed

phenyl oxyani line derivative gepresented by formul a

(1) (Formula 1] (1) 5 wherein R represents a
hydimogertiairom a substituted or unsubstituted al kyl

group having 1 to 10 carbon atons, an al koxy group

having 1 to Ihataripon Hiomyesenubnventeen oks directed to
unsubstijtuted phenyl group, a group represented by

f orfmilagl ioge(i® hadneran i aige ke penyoxvant hingane

or different and represent a hydrogen atom an al kyl
gr %%HHP

dri¥orma 4- to
yclic amno group together with the

SFF ARV T aRF s D Y ot
nber.ed

| O- ﬁ

adj ECEMULE tlogen atom and X1, X2, X3 and X4 are the
same or different and each represents a hydrogen atom
15 an al kyl group having 1 to 5 cgrbon atoms, an

al koxy group having 1 to % carpgh atons, a phenoxy

group, a trifluoromnethy
am nosul fonyl group, '
hal ogen at om sel ect ®
1211, 20 1231, 1241,

& car banmoyl group, an
abgm or a radi oactive
oup cfgpsi sting of
11311, *'jBr, 16 Br, "Br and

341C, provided that at Ig;st one of X1, X2, X3 and X4

represent a x¢

5 wherein R' represents a hydrogen atom, a substituted or

10

15

20

unsubstituted alkyl group having 1 tc 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 radicactive
halogen atom selected from the group consisting of **'I,
tedp, ledp, 1287 1317, YSpr, '®Br, "'Br and **"Cl, provided

that at least one of X!, X%, X’ and X' represent a



5 radioactive hal ogen atom sel ected fromthe group
consi sting of 1211, 1231, 1241, 1251, 1311, 75Br, 7
"Br, "Br and 34nCl [0007] 5 Preferably, the present
invention is directed to a radioactive

hal ogen- 1 abel ed phenyl oxyaniline derivative according
to claim1, wherein Rl represgnts a hydrogen atom a
substituted or unsubstituted al kyl group having 1 to
10 et v tal witha bigeXla tof?, seBe@ngld X8rdf) ebie heupane
or different and each represents a hy drogen atom an
al kmons igrtoiupy kefvi'Agl 1 FOL 5 CaEbori’ L at'ohs, 4Bmal Ofsn ' 'Br
atom or_ a radi oacti ve hal ogen atom selected fromthe
grawsl ¢OEisting of 1211, 1231, 1241, 1251, 1311,

75Br, 76Br, 77Br and 34nf1 provi ded that at 15 | east
ond @ON1, X2, X3 and X4 represent a radi oactive
EQalogen aton1se|ect fromth gr%HP conS|stlng

211, 1231, & ]?1' 1t ]Pr7€§’§ PeBfeNEER J<aﬁ51ddlr<'3‘cted
34 1_[0 bl.y, th ;
_ '{C %a\;@é%a&';{b s#%hcltafk?/eele}e%l pr.ese nven ion

t d
vvher ein reﬁ%gs?gr%{s ggnﬂoa%falcl :dbg‘ﬂhéalsel%afamrje‘pﬁesents a
CagRRR ‘.Pl”f%vt:cﬁ{-éL %n%%ﬁ%éégﬁ%uﬁtﬂ&@éﬁ’ LI RYP

havi ng to carbon atons, X3 represents a
r adieapt h\wl%% halkeoam ALABcEel ALY fARmAine x8; 0k and X'

consi sting of "1211, 1231, 1241, 1251, 1311, 75Br,
1076Be tTHBr sane %&ﬂﬁﬁfﬁﬂﬁénﬁ4and each represents a
hydrogen atom, an alkoxy group having 1 to 5 carbon
atoms, a halogen atom or a radiocactive halogen atom
selected from the group consisting of #'1, 21, 1#1,
tzop, 131, 7SBr, '®Br, "'Br and **"C1l, provided that at
15 1least one of X!, X?, X® and X' represent a radioactive
halogen atom selected from the group consisting of '*'I,
1231, 124:[.! 1.251’ 131:[’ TSBI', '?6Br’ "Br and 3%°cl.
[0008]
More preferably, the present invention is
20 directed to a radiocactive 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 radiocactive
25 ‘halogen atom selected from the group consisting of 21y,
123y, i#4p, 1237, 131, "By, 7®Br, "Br and **"Cl, and X*

represents a hydrogen atom.

[0009]



represents a hydrogen atom [0009] 6 Most

preferably, the present invention is directed to a
radi oacti ve hal ogen-| abel ed phenyl oxyaniline
derivative according to claim1l1l, wherein Rl
represents an al kyl group having 1 to 10 5 carbon
atons, X1 and X2 are the sangsor different and each
represents an al koxy group having 1 to 5 carbon atomns

or a radi oactNuet hatoferalsl @M sied g6t €defit otmvBRtighoup
consi sting of 1271, 1231, 1241, 1251, 1311, 7SBr,

76Bt rectZBt tands alloaqiriove deall ddrat— kalbédkedone of X1
or X2 10 represent a radioactive hal ogen atom sel ected
f r crnemne Qe Bors i dey ip oive Zaacoudsng 1Q4glaimsl,
1311, 75Br, ,76Br, 77Br and 34nCl_, X3 represents a
hal"8fie it dhy reRdeRentee e ddyd JURMH dfening dmto 10
(0010 15 Besides, the_present_ invention is

i S tagm ot R Kol ee Shal SeBecor dirferent and
front-tenporal _.denenti di ffuse Lewy. corpusc

i B FRTERN® oA R bR TR IF G shake. | cFarien
di , ~,CQrti ST P e t ' n;

i 2385 oro Y AR e IRORMEER A FEISLLRE T Fom the

at ORI, B i6 o H# 8PSt Spaepibepsyspeniangl tisg,.  7épr,

encephal itis, peripheral 'nerve injury, larynx cancer,
breégst Hancergl, Qe lled UERAE LiVRErCaREEHE kArge x°

bowel cancer, stomach cancer, adrenal gland tunor,

109! repResent a radicactive halogen atom selected from the
group consisting of *®'r, 1231, 1%y, 2% 131 Ty, "*Br,
Br and 3**"Cl, X® represents a halogen atom, and X*
represents a hydrogen atom.

[G010]

15 Besides, the present invention is a
diagnostic agent of Alzheimer's disease, front-temporal
dementia, diffuse Lewy corpuscle disease, vascular
lesjon, Parkinson's disease-related disease,
corticobasilar degeneration, Parkinson's disease,

20 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,

25 glioblastoma, fibroblastoma, neurosarcoma, lung cancer,
uterine cancer, lymphoma, prostate cancer, melanoma,
testicular tumor, astrocytoma or ectopic hormone-

producing tumor, comprising a radioactive halogen-



25 gl i obl astoma, fibroblastom, neurosarcoma, |ung
cancer, uterine cancer, |ynphona, prostate cancer,
nel anoma, testicular tunor, astrocytoma or ectopic
hor mone- produci ng tunor, conprising a radioactive
hal ogen 7 | abel ed phenyl oxyaniline derivative
represented by fornula (I) as an active ingredient.
ADVANTAGES OF THE I NVENTION [00111 5 According to the
pr elsand ] edviendn winpx tdrer i nd ader beeni e ovédeds entpdubds
whi ch are useful as PBR |igands having strong
af fiarmud aandl hiagh arelactiwe tingredienidi ti on,
nmeasurenent of PBR in a living body by technique
including not only PET but also SPECT has 10 becone
p033|ble | abel i ng the PBR |igands having strong
p%#?cﬁ ﬂ%ﬂ@l%ﬁ%%%l n the external
%gh%ﬂg of PBR with radi oactive hal ogen nucli des.
hi bl es early di agnosi s of Al zheiner's disease,

front t enpor denenti q. ffuse Lewy corp uscle 1
dlsease vas?ﬁ '%ﬂn h%%ﬁﬁﬁ?%w% o SPLS, Tehere

P PR e P rﬁoﬁ%‘f%ﬁ'&? e ARHEREL A P
Syitl%@n@tsr RAMng BHAIRY & fSOlEMAS I Shd ePidIERY1ectivity.

meni ngitis, encephaliti’s, peripheral nerve injury,

| amynydeanaoh, Relasireadteiof 2BV i AN Y .bddy By
cancer, |arge bowel cancer, stomach cancer, adrena

gl a&dhhliﬂiub igldloEng @Idtobjzﬂs_»,x GIEERL, HuﬁaraIMCaﬁm has
neur osar cona, I ung cancer,

10 become possible by labeling the PBR ligands having

strong affinity and high selectivity in the external
counting of PBR with radicactive halogen nuclides.
This enables early diagnosis of Alzheimer's disease,

front-temporal dementia, diffuse Lewy corpuscle

15 disease, vascular disorder, Parkinson's disease-related

20

25

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.



uteri ne cancer, |ynphoma, prostate cancer, nelanons,
testicular tunors, astrocytom, ectopic hornone 25
produci ng tunor, etc. Besides, the conpounds of the
present invention are useful as prevention and

t herapeutic drugs of the above diseases. 8 BRIEF
DESCRI PTI ON OF THE DRAW NGS 40030] Fig. 1 is an ex
vivo autoradi ogramof the brain in 30 mnutes after

[ 1ERIHR MRS vers GF ariE nbBsATNesto a rat; and Fig.
2 is an ex vivo autoradiogramof the brain in 30

m it lafter [133-1 ]21DAA1106 was adm nistered to a
rat. BEST MODE FOR CARRYI NG QUT THE | NVENTION 10
[0012] In thé&isredents iavesrt i O6hvo aabedbaiogram ¢£ bhe
fluorine atom a chlorine ato a brom ne atomor an

i odi%ife Tatigm 3 (et R fitey sla H%%D%Jel %% IS an
di t b t d ferably it
3 5 A RRAchd omT 19 bdine atom  [0013] 1n
th t t I t 0
carbon at ors Fgrers 14 %‘nﬁa’he‘y vO' Y rAe gt 4 4R
aI IEX:laJ_glr qQYp; 3h0a9nq’nuft%r &/lﬂf]g AL 4Eles, 2 et hyl
yl ~group propyl

oup, an et roup,” an i sopropyl

gr%%mqs%@ewt%osé r%rtQUp’ a butyl

10

15

20

25

BEST MODE FOR CARRYING OUT THE INVENTION
[0012]

In the present invention, a halogen atom is a
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; and, for example, it
includes a methyl group, an ethyl group, a propyl
group, an isopropyl group, a cyclopropyl group, a butyl
group, an isobutyl group, a cyclobutyl group, a
cyclopropylmethyl group, a pentyl group, an isopentyl
group, a cyclopentyl group, a cyclobutylmethyl group, a
l-ethylpropyl group, a hexyl group, an ischexyl group,
a cyclohexyl group, a cyclopentylmethyl group, a 1-
ethylbutyl group, a heptyl group, an isoheptyl group, a



group, an isobutyl group, a cyclobutyl group, a

cycl opropyl net hyl group, a pentyl group, an isopentyl
group, a cycl opentyl group, a cycl obutyl nethyl group,
a 25 1-ethyl propyl 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 cyclohexylnmethyl group, an octyl group, a
norytc lgrhmyy 1netchd deeylp graoup ot P0 lgkiowm, tdenq@resegtoup
invention, a substituted alkyl 5 group having 1 to 10
cardieh aatdemy Ir efrerap t 0 an al kyl  group substituted
with "a hydroxyl group, an al kanoyl oxy group, an

al K&%¥3y] group, an al koxy group, a hal ogen atom an
azi do group, _an amno group,. a

for exanple, % WQQﬂHRﬁ§§Q¥]kﬂ?%&ﬁgégz%gré%égﬁiﬁﬁfgghalkyl
ool IS P, SRR SOPLS w aven
oo P S e N ot sy 15t 4™
hadiAg PRI o S SR T sarily, FrAeLogh Aoty grou,

br angRedoRh &¥eh,C adl KRVEIFHPlp,2h dRinSABUE, 4t

i ncl udes "a nethoxy group, ar ethoxy group, a propoxy
20 ceBYRy12Gros@; ORSXNY, TN Bxatpld,0xt drtiided a

wn

10 hydroxymethyl group, an acetyloxymethyl group,
methoxymethyl group, a chloromethyl group, a
trifluoromethyl group, azidomethyl group, an
aminomethyl group, a dimethyl aminomethyl group, a
pyrrolidinomethyl group.

[0015]

In the present invention, an alkoxy dgroup
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 pPropoxy
group, an isopropoxy dgroup, 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




i sobut oxy group, a cycl opropyl met hoxy group, a

pentyl oxy group, an isopentyloxy group, a hexyl oxy

group, a heptyl oxy group, an octyl oxy group, a

nonyl oxy group, a decyloxy group. 25 (00161 In the
present invention, a substituted phenyl group refers

to a phenyl group substitutegdgwith one to three

groups selected fromthe group consisting 10 of an

al ket & uRchaydil Hay iy CAreon @t edpodNa@bity) an alkyl
group having 1 to 10 carbon atons substituted with "a
halgaga aizomng Iyl A | cprtap, a ttond| sanoyl oxyedrwiph "a
having 1 to 10 carbon atons, a carboxyl group or an 5

al hadycarb@ndm,greoupy/drady lal deenyd . garo vl esrvd Noo Ry t @r 4@
carbon atons, an al koxy group having 1 to 10 carbon

at dvay,ingn laltioy 11tthica rhraou @ g mg ICaodaXy € I HoP ad bndl

a group represented by formula -O Z-R4 (wherein Z

3 e BrEQEVMCA TR YN AFEVRST iibraphiesintl JIGHR MAGHAp? 180 10

havin% 1 to 10 carbon atons and R4 r%ﬁéesents i NO

gr &58p.
| kyl having 1 to 7 bon at ans, ¥
amaiﬁgmg?{fé‘ép%&ﬁ:‘ik& @ OHR. éf%vla%”ga?]o e %@hé’%ﬁ%é@;atomsl
I Qu car I I 0 I. n

gn%a%%gn 8&6??%5&%&% {irdHifas ?%"M"tﬁ netelPlz

e , r a
KorBprofehtd o BrahthBd o Utbidln Hd LS o

OBy 35S Gfo i K6 19 HAHR Pav i olnet%r“?1 Cebaar on

1010ha%&91%n 1;:]1%%”&0 2arbAPIRNs HRUR4 POV £ Aine
e

15

20

25

in which t

group, an 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



nitrogen atomis substituted wth one or two al kyl 20
groups having 1 to 10 carbon atons, an am nosul f onyl
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 atom and a
nitro group; and it includes, for exanple, a

2- met hyl phenyl group, a 25 2-propyl phenyl group, a

2- i SORIARM RN WD, & B-RYEA SRR Pheqybug) 08P4-
a 2-(1-hydroxyethyl phenyl group, a

2- ey thsywWtdhy Iphgmlp groupsetthékyphenyl group, a 2-

nmet hoxycar bonyl phenyl group, a 2-vinyl phenyl group, a

11 he2syiebhphhanydramup 2 Ssomtdposypbienyyl gyoogp, aa 2-
4- et hoxyphenyl group, a 2-ethoxyphenyl group, a 2-

hexytadopsEmsmH yigreowd, grain s aprdpodigheiydx gpleeipy 1 agpoup,
cycl opent oxyphenyl group, a 2, 5- dlnethoxyphenyl gr.oup,

5 & 2.4 Gttrimsethonyiheny ] gFoug, 2 4 hRe Hyy L H bppkeyy

group, a 2- |sopropylth|ophenyl a 4-
cy SIEEHB ey 12 i ~GRRERAP Yo gl( rpou a 4-

dlnet Ian130§tho§¥2 he roup _
t hoxyphen }&h&% Pg
B BT ST oft pvl # 2Ry oy
gr% toE %Pgﬁ(??p,C’ar%f*ﬁﬂ%@kaé*ﬁ%ﬁz% e
10grﬁ%Qho§y% AT RRP RPN HHTRHP g 1 2,('\5:2 acetylphenyl

I'am™nocar bonyl ) phenyl group
d'ﬁ%bﬂﬂ ag QQQQLQ@$ﬂyﬁph§mﬂdﬂﬂxaﬂbnéﬂ4&1 phenyl group, a

anlnocarbonylphenyl group, a 2-am nosul fonyl phenyl
2-formylphenyl group, a 2-(1,3-dioxolan-2-yl)phenyl
group, a 2-carboxylphenyl group, a 2-{N-
methylaminocarbonyl)phenyl group, a 2-(N,N-

15 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

20 group group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2-chlorophenyl group, a 3-chlorophenyl group,
a 4-chlorophenyl group, a 2-bromcphenyl group, a 3-
bromophenyl group, a 4-bromophenyl group, a 2,4-
difluorophenyl group, a 2-nitrophenyl group, a 2-

25 aminophenyl group, a 2-pyrrolidinophenyl group, and a
4-dimethylaminophenyl group.

[(0017]

In the present invention, the 4- to 10-



group, a 4-am nosul fonyl phenyl group, a 2-

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

di met hyl am nosul f onyl phenyl group, a 2-fluorophenyl 20

group group, a 3-fluorophenyl group, a 4-fluorophenyl

group, a 2-chi orophenyl group, a 3-chiorophenyl group,
a 4-chi orophenyl group, a Z-QEonDphenyl group, a 3-

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

di frl A ORNE W c T O Ui 1 180 iy Ophieryd et &by afdridla ~
am nophenyl group, a 2-pyrrolidinophenyl group, and a
4- diRe(RB) ara faphenyla grotipic &g drotbewlpt els emé y
invention, the 4- to 10 12 nenbered cyclic am no

gr aum tragipr es enittacb diyn fadromular -aiNRE RPN refems andait
cyclic amno group which may contain a nitrogen atom
or i@ ledafon Hwmxanrl et a i elekdinerdexappl @, a
yrrolidino group, a 5 piperidino group, a piperazino
r QP T NI e MR HG U AvorpHdT i no

group 0018] The conpounds of the present invention
Ry I Btz Ty GO b AR Do @1 1t he
saqﬁ gﬁ§hod 10 as described in JP 11-171844 A by the
met 8 Qhomn bel ow (in the reaction fornmula, X1, X2

and R mean the SaIRA8LRY e JrdM & Reft RXlean be

prepared from the compounds prepared in the same method

10 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]

0»9"1 X
el
O

Thus, N-(2-benzyloxy-5-alkoxybenzyl)-N-

[0019]

15 (phenoxyphenyl)acylamide compounds having various non-
radicactive 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

20 reacted with various radicactive halogen reagents to
obtain phenyloxyaniline derivatiﬁes labelied with a

halogen atom. Here, at least one of X!, X?, X® and X*



X? ~'C" X4, (0019) Thus,

N- (2- benzyl oxy-5-al koxybenzyl )-N 15
(phenoxyphenyl ) acyl anmi de conpounds havi ng vari ous non-
radi oacti ve hal ogen atons represented by the above
formula can be reacted with a pall adi um conpl ex and an
organotin conpound to replaceaezsthe non-radi oactive

hal ogen atomwi th an organotin substituent and then 20
reaceépdesenth yaradisachilveakbsiveehabhbgensetageatisfrom the
obt ai n phenyl oxyaniline derivatives |abeled wth_ a

hal TP scopsiseing of 1°bhst“dhe OfIX1 K2, '’XB, an®r¥4 '°Br,
13 ,,represent a radioactive hal ogen atom sel ected from

4m

t he BgraBdg coRsisting of 1211, 1231, 1241, 1251, 1311,
7SBL 76Br, 77Br and 34nCl [0020] 5 The present
i nv QR%Qﬁw is described in nore detail by way of

Orking exanples nd Lest XAl &2 s RXAIBLEeL 007 Hoxe

L, 5 el O MR Uane e (g crer  grenpes-
[1311] 11 DAA1106) 1-1)
N- (2, 5-di net hoxybenzyl ) - N- ( 5- br ono- 2-
phengxynhenyl ) acetam de (510 ng, 1.12 mmol) was

[0021]

(Example 1)

10 Preparation of [*!'I]-N-(2,5-dimethoxybenzyl) -
N- (5-iocdo-2-phenoxyphenyl) acetamide (hereinafter
[***I]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 (0Q)
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-phencoxyphenyl)acetamide.
FABMS Ci¢H4gFNOsSn (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



15 dissolved in toluene and circulated with
hexabutylditin (1V) and

di chl orobi s(tri phenyl phosphi ne) pal | adi um (0) for four
days. After the toluene was renoved, the reaction
product was purified by silica gel colum

chromat ography (el uted by hexane:ethyl acetate = 1:4)
20 to obtain 320 nmg (43% of

N- (2ydbirds et xydeniztying Ne¢dbetion liquid was stirred at
tri butyl stannyl - 2- phenoxyphenyl ) acet am de. FARMS

C3 618 NC8Sre at e 680 Bar(emhqqr,Toarad sthen i anseturated
N- (2, 5-di met hoxybenzyl ) -

(5- sqd bum qus&%hlﬁa@e m@WB%tW deddq 550 nghe
0.083 mmol ) in chloroformwas added 100 ng of solid 14

|o&ﬁﬂ?t%Qﬂa#%ﬁﬂﬂq|qﬁ}%eﬁﬁﬁ|¥ﬁﬁ¢?%ﬂﬁcﬂ%ﬁ&ﬁ%t???%ﬁeat

oom.t enper at ur for one, hour, and then a saturated
iom}m Soul 1 %%Y%.Wv%%p%t% {¥gshed

%Ptfpn lJ Ic%ﬁé s%} re%f%%ﬁﬁoﬁ éﬁﬁ. s§§q§%ér

CO| or ess ani separ ate

ﬁ%ﬂgﬁgﬁumsu B0t 4td on ﬂ{@d&pro Gluct

anhy ouUs nmagnes ate e cru

oblgjtRgt ey 13 fp’z‘iﬂé&d& & 10| e feritD qﬁ{dé:.edf’&?&’c

pressure was purified by silica gel colum 10

ChipoRisRtcanly RiritfaGd b hexaneLtqyl acrimie = 1:4)
to obtain 32 ng (77% of the title conpound. 1-2) 100

10L ehraeettiograghy /(FAWtedtogaexyar ot (Stdfavas= 1:4)
added to ethyl acetate ester (100 L) of
N- £2- bbithudny 32t aan\y17-7%) metth dheb dridyill e -ddnrioursd .
fl uor o- 2- phenoxyphenyl )acetam de (0.1 ng) and m xed.
1-2) 100 pL of acetic acid /30% hydrogen
peroxide (3/1) was added to ethyl acetate ester (100
pL) of N—(2—tributylstannyl—S—ﬁethoxybenzyl)—N—(5-

15 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. Aftek completion of the
reaction, the reaction mixture was injected into a
reversed-phase semi-preparative HPLC (YMC J'sphere ODS-

20 HB80 column, 10 mmID x 250 mm). A fraction of
['*'I]11IDAA1106 was obtained using CH3;CN/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

25 solution (1 mL) which was then passed through a 0.22 um
Millipore filter to successfully obtain [**'I]1IDAR1106
{0.091 mCi).

[0022}



[131,]Nal (0.1 nC) was added to the m xture and
allowed to stand still for one mnute. After
conpl etion of the reaction, the reaction m xture was

injected into a reversed-phase sem -preparative HPLC
(YMC J' sphere ODS- 20 H80 colum, 10 mmi D x 250 mm). A

fraction of [1311] 11 DAA11061was obt ai ned usi ng

CH3CNV H20 (9/1) as a nobile phase at a flow rate of 4
nL/ (Bxemgdhe Zpol vent was renoved under reduced
pressure fromthis fraction and the residue was

di ssol ved i n Rrewsrmel iamlohai-262-sb°UE ] bedg45mL) whi ch

was then passed through a 0.22 m MIllipore filter to

sudRRIRPRHRSP bk i { T38H qa T DrovElER o Rley hipyetanide
(00321, e o LExamLe 2), Prepay ol on o

Ther el nat t et 1B HT A DRG0 S L0001 PV HEEeT B rareice

1300 Ry pgen, PEre 08 (3 1 I8 2SS OR8N or n-
& Sl FOR R

(1 gpfﬂﬂggi@»yp\f@iy@q%%ttaﬁkﬁ@ o And @)l ONWRE dBesd andystiifdas

one mnute. After conpletion of the reaction,

t hgo.neacti)owa¥ ¥dded Werdjedmll d1Mdwetl to stand still
rever sed- phase sem -preparative HPLC (YMC J' sphere

100D$oh80necmimutel0 AfdelR xcaffl atijon Af rdod imsaciion, the

15

20

25

[1311] 11 DAA1106 was
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 ['*'T11IDAA1106 was
obtained using CHi;CN/H,O (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]2IDAA1106 (0.095 mCi).
[0023]
{Test Example)

Ex vivo Autoradiography

Figs. 1 and 2 show cerebral ex vivo
autoradiograms taken in 30 minutes after ['*'I]2IDAA1106
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 radicactivity



obt ai ned using CH3CNV H20 (9/1) as a nobile phase at a

15 flowrate of 4 nL/mn. The sol vent was renoved

under reduced pressure fromthis fraction and the

resi due was dissolved in a normal saline solution (1
m.) which was then passed through a 0.22 pm M1 Ilipore
filter to successfully obtaing 1311] 21 DAA1106 (0.095
nCi). 20 [0023] (Test Exanple) Ex vivo

Autdi sicht doptaipdry &4 gshe lo BfwcZoshawi tiey ebitatoed wiepus and
aut or adi ograns taken in 30 minutes after

[ 133 AchdaINAI 06N X viss didstinikbueien poodilatagreed with
[1311] 2] DAA1106 showed rel atively high brain
perifsabintracanaiyeznt o shydautaon shbweFiPiegel1 and

nmet the essential requirenents_as a _radioliqgnd. o
Th&e 3R 28RN ISR § adi Bacddditione radioactivity

SR R R B AR
A AL B A i
S RO e N D R A saenn 1
admzRiiLiadaly Ui e3amad itk dNERAdHFW@ b, choroid

radi oactivity I"'evels in the ol factory bulb, choroid

Pl @lesc 1N dinke IR Il G eRAsRlk d B NPkl 3b B Ca V@ e HE
equal to or less than 20% of Fig. 1. These facts
10dergnstlr aledrt Natss thln] 2MANIELGE g\vasl a rEth e | fadids
demonstrated that [**'I]2IDAA1106 was a radioligand
specific to peripheral benzodiazepine receptors. In
addition, it was suggested that [**'I]2IDAA1106 could
image peripheral bénzodiazepine receptors.
15 [0024]
In the following, synthesis of the compounds
of the present invention having an alkoxy group to

which ''C was introduced was shown.

[Formula 3]

Hs

DAA1106 (2) :R=CH e Aoy ra)2

H 3 [llc] 3:R=11CH(CH3) 2
11lcy 7;R=110H20H3
flic] ar=llcHg

(*1clpaailos ([11c] 2) :R=!ICHg



specific to peripheral benzodi azepine receptors. In
addition, it was suggested that [1311] 21 DAAL1106 could
i mage 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 i ntroduced was shown. [Fernula 3] p Hs DAA1106 (2)
: R=CH3 DAA1097 (3) :R=CH(CH3)2 [11C]DAAl1106 ([11C] 2)
 RAFeHy 1 @] 3: R=11CH(CH3) 2 3 [11C] 7: R=11CH2CH3
[11C 8: R=11CH3 17 [Formula 4] CH DAA1097 (3) :
R=CH(CH3)2 [11C] 3:R=11CH(CH3)2 ["C] 7:R=11CH2CH3 |
~ [11 C 8:R=11ClI 3cHR 9: R=0H 6 DEHIMGER :ORFIAHIGH 32 o
CltC]C02 a C2-11 CH2) 2¢( OV Br ) 21d) 's:rCRciidH HGH3) 2CM
4. C11CJ3 2)M 2110 Al H q [reCheoPcH3Mgr

(I-110) CHy1 Br 11CJCI—Iy|_1115:j—Q.-ﬂ,=GCHS[ 117 e
: R 9 :R=OH
DLiAIH,
CH 3 MgBr
[“c]coa—?:—-- t2-1LcKcHg) yoiomgnn, _._‘—o[z-llc](cu3)zcw-—:b t'lcis
2 dlcie
l)fJAlH4
9
[lzclcozi"su—g.f [1-11C]CH311000M¢Br-—d—-b[1—uc]C}|3u(:[-[2| — fler
o o
LMLIAIH 4 s
['cicog —34 —» [Meioigl —— o
; flouz

[0025]
(Example 3)
N- (4-chloro-2-phenoxyphenyl) -N-(2-[2~

*clisopropoxybenzyl)acetamide ([*'C13)

5 A super high purity nitrogen gas (1.5 MPa)

10

15

containing 0.01% oxygen gas was subjected to
irradiation of 18.5 MeV proton from a cyclotron and a
carrier-free [''C]CO, was produced by N(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



20

2)11 [11AJ11 A JAlHg [LICICO2 d _ [11CCH31 9y A ICS
2)111 [11C] 12 [0025] (Example 3)

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

11C] i sopropoxybenzyl )acetam de ([11C]3) 5 A super high
purity nitrogen gas (1.5 MPa) containing 0.01% oxygen

gas was subjected to irradiatson of 18.5 MeV proton
froma cyclotron and a carrier-free [11C] C02 was

pr oeRiedL bing AN My BrawilthC driidied? mddotiindn atl e 58Ct er When
i rradiation, [1(1)@():%(1)2 was collected from _the gas

tar'get BRMeren0nl Madi pachivl bynvant Faeleted) Nenpglow was

t he whole coil reached stabhle s

di Y .
| S wld Sher R | 1o00) ek LB LA 5BEIER aF i iy For
N2.-.Th d 1C] CD2. i sch d wh 15
v BRI B RO st PRI a | oop 18

i i QHggb . W4 D A ' = 5G yuﬁp
%E{eg %%n er of’ Fﬂaldz}ﬂ o%ctsi%\r/l?ﬁttyq% \/\I}élsz,l rgt&jnf'ﬁ ggoe'?, %2%9 oW was
was 1 2hRRPeY, gk 4 hafv-diise &19@91%8;%% NERd F‘f‘é’aégigéc

for five mnutes to pertorm G eacti on.

Subsisgiait Inas HANEH &P ItHA iy THEGdO”2 M P9 d)for one
was allowed to pass through the |oop and the reaction
m xditnu evas AMpead e adiraidNgvdLasdledtatdl 80C {61607 an
HI aqueous solution (57%, 800 uL) was added to this
10 reactor. The reaction mixture was heated to 180°C and
the generated radiocactive 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 radicactivity
15 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
anhydrcus 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 GBg, n = 3) at radiochemical purity of > 95%.
Suspension of 9 (1.0 mg), [*Cl]1l0 (3.0 - 3.2
GBqg) and NaH in DMF (7 uL, 0.5 g /20 mL DMF) were
heated to 130°C and maintained as it was for 10 minutes.
The reaction mixture containing [*C]13 was quenched by
adding CHi:CN/H,O (90/10,0.5 mL) and then subjected to a

semi-fractionation column (inside diameter 10 mm x 250



mnute. After the reactor was cooled at 50 to 60C, an
H aqueous solution (57% 800 L) was added to this 10
reactor. The reaction mxture was heated to 180C and

t he generated radioactive fraction was scavenged wth
N2 (50 mL /mn) and introduced into the inlet of
Porapak (trademark) columm d® anbi ent tenperature. N2
flow was continued for three minutes till the

r adiactARCENL 1BAK evel BEISEE DSY aleiduiippdd nnt ke IAAAMHPLC
infet. Wien this colum was heated (heating rate: 15C
| 305 %Tehd) , CHICM - Q0wBEgHFedo OR GWef ForutBe fo8] @dmtion at

004 i i e L1 158 bSPTIR o
Veriin? mooaas ppl St ibhe i piRe Ry ek SEVERR,

9 QAR (o ihdet ded (o (o Bndbet sHafleq preqpure
gngzréin{lnt]tgﬁe&/l: 1&0 -t %esf%tg)? gﬁ%o 18- {{ to f1.%r a

were 25 hea and mal nt ai ned as

it swRsifarzel) JH1NHE o1l ea0fiON MdN&oiution of
containing ["C]3 was quenched by addi ng CH3CN H20

(90M1®), D.vbasripased t tieughbhestedi1 9za8d 0.22 um filter
sem -fractionation colum (inside dianmeter 10 mm x 250
19 infom aCARGELIL iRAd GHRt1SH SEtD@hegidpetl the as yEESis,
HPLC system CH3CN H20 was used on the colum for

10e| Ut 1B at18% £ | DWW MBe, of 5. 3) midsi obtandedhetdesired
fraction (tR =8.8 mn) was collected into a flask.
Af tafliprbenisally P ifas ofapord8fed at 90C under reduced

Pre8o26]
{(Example 4)
N~ (4-chloro-2~-phenoxyphenyl) -N-(2-[2~
15 !CJ]ethoxybenzyl)acetamide ([*C}7)
At the end of the synthesis, [''C]l1l (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), [YC]1l (3.0 - 3.2
20 GBg) and NaH (7 pL, 0.5 g /20 mL DMF) in DMF (1 mL)
were heated to 50°C and maintained as it was for &
minutes. The reaction mixture was purified by the same
column as used in the above except that CHiCN/H,0O
(80/20) was used, to obtain a desired radiocactive

25 fraction (tzr =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.



fromthe flask, the residue was collected in 10 nL of
a sterilized saline solution. The saline solution of
[11CJ3 was passed though a sterilized 0.22 mfilter
into a sterilized bottle. At the end of the synthesis,
10 [11CAJ3 (180 - 310 MBg, n = 3) was obtained at a
radi ochem cal purity of > 98%0 [ 0026] (Exanple 4)

N- (4-chl or o- 2- phenoxyphenyl )-N-(2-[2 15

110 @@%hdkybenzyl ) acetanide ([11C]7) At the end of the
synthesis, (11CIl (3.9 - 5.3 (Bg, n = 3) was obtained
at EFHRMnm cal purity of > 95% by perforning
reacti on of C%Bh%gﬁland [11C] CO2. Suspension of 9 (1.0

ng), [11C11%3 O Bo=SpkeRgxEReREH 1 (2-0.5 g
e g e eePoehext F bt antfenides Bne r eact f on
éﬂgtt except %%éﬁé%%ig%i &E'S i?@S}ES'?Ht%;sﬁéstééﬁ%%”_ the
i CLfe Pl 46K BOE O VE Tt MR R ddRelith an

on Zutblati d LYelthds30r. 356 MBhud foreds 0P 2l fad

at a radiochenical purity of > 98%at the end of the
syatikesilg ed2@nd @REEed EXaldh Yscarite and P05 column,

N- (4- chl or o- 2- phenoxyphenyl ) - N- ( 2-
and collected in a container containing 9 (1.0 mg), NaH
10 (7 puL, 0.5 g/20 mL DMF) and DMF (1 mL) for 1.5 minutes
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 CH3;CN/H.O (70/30) was used, to obtain
15 a desired radiocactive fraction (tg =9.5 min). After
treated by the same method as performed on [''C13, [!'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-
[Y'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



[ 11C] net hoxybenzyl ) acetam de (['-1C] 8) 5 Preparation
of ["C] 12 and subsequent [11C]nethylation of 9 to
[11C] 8 were perforned with an autonmatic synthesizer.
The thus fornmed [11C]12 was distilled and passed

t hrough ascarite and P2C6 colum, and collected in a
container containing 9 (1.0 ag), NaH 10 (7 gL, 0.5

g/20 nmL DW) and DMF (1 nmL) for 1.5 minutes at -15to

- 20 ed e ediel yestrrgondiaerestvsageatedies tecdamgases
mai ntai ned for five mnutes. The reaction mxture was
puri¥Gted pyphhe iar’ Tolisrrss, uEeeRFnteprorapodementia,
except_that C%BC%VFQO(&@?Q%%% was used, to optain 15 a
deSHridd Fa VI tTVLHTAR i QP IIFE =B nGr AFE e/

TR Y AU R A PELLSES, S0l 0200
GETERT & AR ’

AR R o ol £ Badd” MM Bigtdfrs cnorea,

N-

—fd r.0-.2- | ) _ K . .
[ 1%;:Ct:]lr1r:|19l hoexys-%/é- et %xygeﬁz'ylrsugtcéelfz%lrﬁ dseCJ(TliciSC:JjSZﬁ pLiepsyr
Ui ed 16QRAW)d dreihiaitied Qyed grdhod nsive | 8y ey,
t he net hod as usedldi?ﬁilt Exanpl ?5. ngélNDUSTRI AL JuEy
APRLIrGAR! Idah¥er], 0®4Ya sih & Lorgoungsa ofat heusesentiver
i nvention can be 21 used as early-stage diagnostic
agenahsefror lalreredimeade sarsient) astoMadiei arcar di sdzosrea 1
front-tenporal denenti a,

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.



di ffuse Lewy corpuscle disease, vascul ar |esion,
Par ki nson' s di sease-rel ated di sease, corticobasilar 5
degenerati on, Parkinson's disease, Huntington's
chorea, multiple systematrophy, nultiple sclerosis,
epi l epsy, neningitis, encephalitis, peripheral nerve
injury, larynx cancer, breagt cancer, ovarian tunor,
liver cancer, |arge bowel cancer, stomach cancer
adrenal 10 gl and tunor, gl C&AAMSgl i obl ast onma,
fibrobl astoma, neurosarcoma, |ung cancer, uterine
caricer, |ynpHbrgadiqaeistee diakeden- laee hedm,
testicular tunmprs, astrocytons, and ectopi c
ho MRS SPBRR Figie &ﬁﬁl%@%@%ﬁ%@%ﬁ%@c&mv@ﬁrﬁala (1)
thz&a eutic qrugs of the above 15 diseases. 22
4 Yladioact i ve hal ogen- | abel ed

phenyloxyanlllne derivative reoresented by formula (1)
[Formula 1] ~5 ak' wherein Rl | sEnts a hydrogen
atom a substituted or unsubs' i al kyl group
having 1 to 10 carbon at gng Bearkpxy group having 1
to 10 carbon atoms, a sUDRLMALL unsubstit ut ed
phenyl group, a group represeAted by formula
-NR2(R3), wherein R2 and R3.afe} the sane or different
and represent a hydrogen ato 2 al kyl group havi ng
1 to 10 carbon atons, or forma 4- to |O-nenbered
cyclic am no group together with the

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 1l0-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 toc 5 carbon atoms, an alkoxy
group having'l to 5 carbon atoms, a phenoxy group, a
trifluoromethyl group, a carbamoyl group, an
aminosulfonyl group, a halogen atom, an alkoxy group
having 1 to 5 carbon atoms labeled with ''C or a
radiocactive halogen atom selected from the group
consisting of '#'r, 1231, 124y, 1257 1311 75y, "SRy, "'Br
and **"Cl, provided that at least one of xl,.xz, x? and x°

represent an alkoxy group having 1 to 5 carbon atoms



adj acent nitrogen atom and X1, X2, X3 and X are the
sane or different and each represents a hydrogen atom

an al kyl group having 1 to 5 carbon atons, an al koxy
group having 1 to 5 carbon atons, a phenoxy group, a
trifluoronmethyl group, a carbanoyl group, an

am nosul fonyl group, a hal ogesd atom an al koxy group
having 1 to 5 carbon atons | abeled with 11C or a

r adi adeeted evitah ogénoat enradieetéd ver bmlokengadom selected
consisting of 1211, 1231, 1241, 1251' 1311, 75Br,
76HZONY e RPWA NS I ovigedf t Hal, at’ TeastIond &f ''I,
X1,,:X2, X3 and, X4 rep,esent an al koxy group having 1

to 5PEarbbf-at dis IF Tdbeled with 11C or a

radj oactive | ogen. atom sel ected fromthe. group

ot ot o of e FRA AL (e i fgen Tabaliéa 9728

76Br.,  7ZBr. and 34nC . 2. The radioactive .

S R i I RS e G VR P = BRHBr it ng
to_glai ol [ e dr

SuSH TR o U8Rty PORYERERED Aokl P Py or

10 yeanpn ;at Ry 21804 @ro%ﬁ he?(?ir?rj‘cﬁh)% A § ég‘f’c&?r%%oms,

or different and each Tep eéents a hydrogen atom

al ey xdy oxp, havidig k't @reStear RAReALMR FhARIhd each
atom an al koxy group having 1 to 5 carbon atons

| abeped ety hlEyvroyarm@Giteast iare alad0gefrai®mhaving 1 to
selected fromthe group consisting of 1211, 1231,
1251 catbbh, atdink, a5Bmlodelr atbiBr sandh 134K, gy ilthesding
that at |east one of X1, X2, X3 and X4 represent a
r adi bachi varbanogéonst dmbedlest widHf r'ofh oheagradpoactive
halogen atom selected from the group consisting of %1,
1237, 12éy, 1257, 187, TSy, "¢By, "'Br and **C1, provided
that at least one of X!, X%, X® and X' represent a
radioactive halogen atom selected from the group
consisting of %1, 1231, 124y, 1287 1311  7Sgyr, 7"®Br, "'Br
and >*"Cl.
3. The radiocactive 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’ represents a radicactive halogen atom
selected from the group consisting of ?'1, #1, 121,

1251, 131, "Br, "*Br, "'Br and *"Cl, and

X* represents a hydrogen atom.



consi sting of 1211, 1231, 1241, 1251, 1311, 75Br,
76Br, "Br and 34nCl 3. The radioactive

hal ogen-1 abel ed phenyl oxyaniline derivative according
to claim1, wherein Rl represents an al kyl group
having 1 to 10 carbon atons, X1 and X2 each represent
an al koxy group having 1 to2%4 carbon atons, x 3
represents a radi oactive hal ogen atom selected from
t hel group corBistiadiodcildd, hdl3den4Patield@51, 1311,
75Br, 7613r, "Br and 34nCl, and X4 represents_a

hy dthsyenl atwii 1 Dine dermhea g ceeonel il bgenl s dbel ed
phenyl oxyani |l i ne derivative according to claima1,
WheFS 8L represents an alkyl group having 1 to 10

carbon atons, ;X1 and X2 are th nme or different. gnd
oach  represdht ESRACHOBER 3t rpiHa SFRyR1 DAY i g tsh 10

at g radloact|ve hal ogen atom sel ected fromthe
gré%bo r?%sl,‘% i‘'ng of 1211, 1231, 1241, 1251, 1311,

75Br. 76Br, yiBg,ang:34pLly Qrgg¢gegrta¢%f8£gﬂ@raﬁaeeach

of X1 or X2 represent a |oa rve ha en at
seleelred iy ealgid%éip HdFih Pl 1@01]5 é@ﬁ%o t
1241" 1251, 131| AP & E'réi, P L PR GETeon atons

or a radioactive halogen atom selected from the group
consisting of %'y, 123p, 24y, 1287 13t7, 75my, 7®Rr, "'Br
and **"C1l, provided that either one of X' or X? represent
a radicactive halogen atom selected from the group
consisting of 1?1, 123, 124y, 128y 131 TSy Tépy By
and *"C1,

X’ represents a halogen atom, and

X* represents a hydrogen atom.
5. 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 radicactive halogen-



X3 represents a hal ogen atom and X4 represents a
hydrogen atom 5. A diagnostic agent of Alzheiner's

di sease, front-tenporal denentia, diffuse Lewy
corpuscle disease, vascul ar | esion, Parkinson's

di sease-rel ated disease, corticobasilar degeneration,
Par ki nson's di sease, Huntingson's chorea, nultiple
system atrophy, nultiple sclerosis, epilepsy,

menkaly ked , presrcelpiwyani kine péer phet bve necoerdingr yo any of
| arynx cancer, breast cancer, ovarian tunor, |iver
carfdlerimg gr e Povd aamekive singredieahcer, adrenal
gl and tunor, gliom, glioblastom, fibroblastons,
neur osarcoma, |ung cancer, uterine cancer, |ynphoma
prostate cancer, nelanoma, testicular tunor,
astrocytoma or ectopic hornone- producing tunor,
conprising a radioactive hal ogen 25 | abel ed

phenyl oxyani | i ne derivative according to any of

clains 1 to 4 as an active ingredient.



