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SPECI FI CATI ON NOVEL COVPOUND HAVI NG AFFI NI TY FOR
AMYLO D TECHNI CAL FIELD [0001] The present invention
relates to a conmpound for use in diagnosis of cerebra
degenerative di sease. More specifically, the invention
relates to a conpound usghuhrpc-hefcanyl oi d detection
at lesion sites in diagnosis of zhei nmer' s di sease
and ot her di seases with anyloid accunul ati on.
BACKGROUND ART [ 0002] 15D seases with the onset of
deposi t i oNO¥ELa CoMPOOUS PIAGTEIC ACH TGS vampROngvi B 1D
various organs or tissues in bodies are generally
referred to as anyl oidosis. A feature conmon to
anyl oi dosis is that the fibrous protein called anyloid
EHNECAHN T EHdy with the -sheet 20 structure is
deposited at various organs systemcally or at sites
toﬁ?%ﬁ“ly so that functional abnormalities are

triggered in the organs or tissues. [0003] Alzheiner's

cf soacls RIS | LIUTRY Eon cHE T S V)R R Ty sioe
t il cal Ql i ' se, 1.S kngwn as..a di sease

calljms ﬁ%ga ( errgé%'t %?_%%sbsx% s S erfesre\%eﬁ"f?aléjvﬁec%e' More
preycassioss 14ePasd 1Rt Y 11i1d Hd) QE@%nb&aﬁ%ﬁhgyiﬁfful

is saidto be_a di sease that_causes concern 1H socC
- Zcnonparied dvdet cotthem amy110idesi $ideseq: le%ﬁ,a Js8ee s

years, the nunber of AD patients is rapidly ircreasing

i Alddedimeped ciwmtasceand dtirgi MY seeciee! Wath GRgNERR

causi ng _a soci al problem 5[0004] From t he
p &IOS BSlieFi-cal vi ewpoint, AD is characterized by

tgrgg pathological findings in brain, nanely

d Tsenil e plaques, formation of

ng%r Ehbrillary tangl es, and extensive neuronal | oss.
1 P € "senile plague has a structure mainly conposed

of amﬂfﬁé&se@“%ﬂfﬁ:y¥éj&ﬂ%é¥”8%aﬁﬁ %é&%%ﬁ%?&ﬁi%ﬁ%&Qﬂqus

stage of AD onset and thus is pa 0gi cd
bbaioheabowh118d0bMFEE 4Y 88r $akebALe 2BRARI BRCE 18k ues in

clinical synptons. [0005]
bodies are generally referred to as amyloidosis. A
feature common to amyloidosis is that the'fibrous protein
called amyloid which is enriched with the #-sheet
structure is deposited at various organs systemically or
at sites topically so that functional abnormalities are
triggered in the organs or tissues.
f0003]
Alzheimer's disease (hereinafter referred to as D),
which is a typical amyloidosis disease, is known as a
disease causing dementia. This disease is lethal with

progressive deposition of amyloid in brain, and thus is

said to be a disease that causes concern in society
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15AD i s di agnosed by carrying out various eval uations

of cognitive functions (for exampl e, Hasegawa scal e,

ADAS- JCog and MVBE) in auxiliary conbination with

i magi ng di agnosi s such as CT and MRI. However, the

met hod based on such eval uations of cognitive

f unptpaoresd i vl low tie 12 Gt lagintistiisc Sierrsigdasyi t ynatrerkat

early stage of the onset, and is furthernore _
prsiE mvattlee immbext off AFhastliientasdla aariadlsusiseptgasiiag in
to_inborn cognitive functions of individuals. At _
prdsseniored qeuprEas calily 9P SBieHieesttdR ey fausing
definite diagnosis of AD while an AD patient 25 is

st? 19953 v @TWIEMrse the definite diagnosis requires a

bi ﬁs%]of a |l esion (Non-Patent Docunent 1). [0006]

Me le, areport tells that anyloid constituting

-3 seni p [ S 4 egat | .0i tein
(ner or st o BB P SO g S B

r i t r 3 t :
e S e R R R g 5P rain,

t hpge iy VOSprldit 215 Getallleeeh 1 'aAid=0i & deaseade of

Hypot hesi s" is proposed, which suggests that cerebra
depastdf it iafl Ay tHargdeyss thel dowesisieamnghenorEnd.oss.
namel y, formation of neurofibrillary tangles and

n&hreo reaein il 1os o lakpre Patserst sDomente ZpinlQ] ggopjosed of
Based on these facts, attenpts have recently been nade

t eaicded: And d svispd udngrRegdnFsuiden Sftdg aftgirtage of
affinity wth anyl oi.d as rker. .Many of. such pr.obe

£ G SRSR MG JOHSSES RIS 0GR ARy diapgain about
hydr ophobi.c | ow nol l.ar : igh..j

af] Ak s R Ger e BRI Pl 41 by rome
trgﬂﬁﬁﬂrability and are | abeled with various

radi oacti ve species such as 11C, 18F and 1231. For
exanplzy reptidgndeld vl Garryiadi eact iwa-fwmlogaminations

| abel ed forns of 20 conpounds i ncl udi ng vari ous

t i fofdcaniine ider ifuatdbienss Udvrasxample, Hasegawa scale,
6-i odo-2-[4' - (N, N-di met hyl ami_no) phenyl ] benzot hi azole
( PP aTace ande PMMSER d ito aacitipy geFbination with imaging

6- hydr oxy- 2-[ 4' - (Nnet hyl am no) phenyl ] benzog hi azo| e

( r?étryam%yltsers[wc@f (é‘rsr &d %&daypéc?-grﬁ%ﬁlfﬂr f%ﬁ?éﬂétkod based
Eg%ggﬁ%’ %gﬁ@ﬁggg%%%?%EP%%%%@E%X%%g%%bpi%hgb%%e1ow in |
h il ; inaf B
RO RS Bk tas kg ok e,

E%ﬁﬁfﬁéﬁi%F%ﬁﬁ%fﬁdrés%kokﬁéh%ﬁﬁcDQ%UEﬁﬁk 4iaeRrdtateesults
gﬁgniuscéptible to inborn cognitive functions of '
individuals. At present, it is practically impossible to
establish a definite diagnosis of AD while an AD patient
is still alive, because the definite diagnosis requires a
biopsy of a legion (Non-Patent Document 1).

[0006]

Meanwhile, a report tells that amyloid constituting
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-4 Non-Patent Document 5); benzoxazol e derivatives

such as

6-i 0do-2-[4" - (N, N-di net hyl am no) phenyl ] benzor azol e

(hereinafter referred to as I BOX) and 6-[ 2-

(f Eearoxe EQ§M£921E2aQZag%EEgQ¥éaBE”Q&Qh@ES'%5@r§tein
n- cunment b,

yl ) et henyl ] benzoxazol e ( at ent Do

NonhBatenk fBeeurent-#rd BONPsdgE vati UGk
2-(1-{6-[(2- fluoroethyl)(nethy %m%f‘?'z- Bl reports
napalhythethyhedapeygglegenet Fols (hepetnaét €5t ructure that
referred to as FDDNP) (Patent Docunent 4, Non-Patent
Doeanens B8prvéOcahd toktarzopyr iRl der intaide/ drsliels, the
as 6-i odo- 2-F4' -
( NBN- B hrbe Ry ['AWY hol gheagtiden dapofie2ia] pys i piowosed, which
(hereinafter referred to as | MPY) (Patent Docunent 3,
NoTHEFtRht EBRbnERFeyal mepeeitiawnef okp t tebegerobds:

di a%]gosi s have been studi ed on human

Nof e el
| oG 18 R AT RC B o PATRHEY £ GOTER SHOR G

signifi : tion in AD patient's bra

conmar it tEE ALY et st SR it b o B s aent
NofoBahemt Pocument 11, Non- Patent Document 12,

Non- Pat ent Docunent 13). [0008] 20[ Patent Docunent 1]
JPrda@PP4- 506723 [ Pat ent Docunent 2] JP-T-2005-504055

[ Patent Document 3] JP-T-2005-512945 [ Patent Docunent

4] JP-Bag26020526883e [ Nott: At £t erhoes MBie ltedenty been
Har d(é& G A Higgins, 25 "Al zheiner's D sease: The A
AA @ - Tadetaeket Hypothesier "ysiSed encmmpk88] 266ng high
p.184-185 [ Non-Patent Docunent 2] G MKhann et al.,

" G drHgh R el O A Ifeinfeiker di sease: Report of
the NINCDS- S ADRDA Vior k o$ under the auspices of
Depar tHEn B FRAT tI-Aef i—ﬁ%f% GG AT S AFIEFD e on

Al Zhelyell S Risease 1984 34 1 939-944
" [ Non- F%%lnfa n%)cuneﬁatres]}@g%h%fan]lg&’etmoa Sculgr compounds

" Raditoio natad 131 W BERZLRAAT NGO |- B3 ¢3S 5
Probes for Anyloid Aggr egé)tees. J.Y I\/teld. a?:’hem ,9%2681,
A4e e rbS05 -tk £ disi-1Rake rindDeswaRbAle VRSN HarPQs
et al., "110-1abel ed stilbene derivatives as
A3 Hggrdgate -spretids WRET dardding 10 sagenti f oFor example,
Al zhei mer' s di sease.", Nuclear Medicine and Biol ogy,
206R°T3F Y5 l0es-G7ar Tagipawtisie IBokegemtl@jeled Forms of
Kung et ad "Novel Stil henes as Probes for anyloid
pl é%t?é’é%n S incz{.%’éﬂﬁf@aﬁ{aa%%scéﬂu§é&aé&l% deggyatiygs such
pa£2%é9k%%l$L[4’—(N,N—dimethylamino) phenyl]benzothiazole
(hereinafter referred to as TZDM) and 6-hydroxy-2-[4' - (N-
methylamino) phenyllbenzothiazole (hereinafter referred to
as 6-OH-BTA-1) (Patent Document 1, Non-Patent Document
3); stilbene compounds such as (E)}-4-methylamino-4'-
hydroxystilbene (hereinafter referred to as SB-13) and

(E} -4-dimethylamino-4’ -iodostilbene (hereinafter referred

to as m-I-SB) (Patent Document 2, Non-Patent Document 4,
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15 [ Non- Pat ent Docunment 61 Zhi-Ping Zhuang et al.

"I BOX(2- (4'-dinethylam nophenyl)-6- iodobensoxazol e):
a ligand for inmaging anyloid plaques in the brain."
Nucl ear Medi ci ne and Bi ol ogy, 2001, 28, p.887-894

[ Non- Pat ent Docunent 7] Furunoto Y et al.,

" [MNdG] 1R 27 . DEGudeNe VB )11 Gdiabetatiole derivatives such as
2- Et henyl benzoxazol e Derivative for Anyloid-P, Plaques
| nrgiandp 2 - But o ¢t Jiouer triay 1 a1 iNeigbleeiny Mook g oren zince
Mol ecul ar 1 magi ng, 2005, 32, Sup.l, P759 [ Non-Pat ent
Dochgieninagi t&r  xe ergiidppaet TRYX) anpd 6-[2-

Di al kyl am no- 6- Acyl mal ononitrile Substituted

Naphit el @hish 2y | TN Alven g E R T et 13 and
| g e ﬂéf%'ﬁ%@%é‘zoﬁfgégfﬁ%—r WO F17 [N R af Patent
9]., Zhi- Pi ng. Zhuang. . 6, -
ke wor iy S eRER Pust 9 byl s (e

a] ' 'QQEF 'Q%Qg : >ef ecting 13- Anyloid

Pl %%Igdl n @Z(“Eér ain. %ﬁlﬁol%d. Chem 2003, 46, .
p. ] Nay Pad s foGHmM e 20le Whdre Hdiiteetratlerred
"Ilmaging 5 brain anyloid in Al zheuner's di sease with

Pitgd shurgioGonporideri: "DodAmentNedy aton - 20ht Smcument 8} ;
p. 306- 319 [ Non- Pat ent Docunent 11] Nicolaas P. L. G
Verdoeffi dd zabpyr i dine \derol watsigiasy fchil azh e nisrddbisease
0-Anyloid Wth [11CI SB-13 PET.", Anmerican Journal of

Getl A rdienathareiamieny2domi dago bl s8alggsyidine

[ Non- Pat ent Docunent 12] Hiroyuki Arai et al_.,

" [ e IANGS FETRD BR satﬁaﬁl"?é%nﬁﬁ’aoﬁedlﬁ pocument 3,
Al.zheimer' s Dl sease Patients”, ., Al zhei ner’ ia.
TSGR JIOTRETA et n P RS 0 SO0 S %Eggg? B%?Bes

S . Qﬁﬁ% - --Pat %%gﬂngg : [ I ;
M%CE z]alr et I]éla[ ' lgsﬁr%ufw ol d W%%Tﬂﬁ%ﬁ I%Pn%q#%maglng
SRE(A 'ha zheidefesor& dentdibw Bnes il Miadartf ddt@mulation
Al zhei ner' s Associ ation, 2006, 2, Sup. 1, S342

Dl iSCLIOSWRE: e tPHE BiENTHdalba 3 RRGBL EMEMEQ B rSOnED Non -
BY THE | NVENTI ON [ 0009] As descri bed above,

vaRdtmarst darpowends Hr e Mirsdadssy dp@ieids ¥or Noradlatgnt
di agnosis for anyloid, and researched for clinica

aR TR ont 2 2 9Spda bRt LI et 3 )i ce show t hat

[1§§é% -1 abel ed TZDM |1BOX and m1-SB are al

tr5f& % red into brain 2 nminutes after administration

Ho a’@énttx}‘&@%&ﬂ!'%“'%—ﬁ%dﬁ%ﬁéﬂﬁ ent in clearance
from nor ma I Ssues,” and
[Patent Document 2] JP-T-2005-504055
[Patent Document 31 JpP-T-2005-512945
[Patent Document 4] JP-T-2002-523383
[Non-Patent Document 1} J. A. Hardy & G. A. Higgins,
“Alzheimer’s Disease: The Amyloid Cascade Hypothesis.”,
Science, 1992, 256, p.184-185

[Non-Patent Document 2] @&. McKhann et al., “Clinical

diagnosis of Alzheimer’s disease: Report of the NINCDS-
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7 tend to accunulate gradually in brain as tine passes
after admnistration (JP-T- 2008- 512945; Zhi - Pi ng
Zhuang et al., Nuclear NbdlClne and Bi ol ogy, 2001, 28,
p. 887- 894; H F. Kung et al. . Am Chem Soc.
208drpA2R0rR Brdid4 4 he clearance from
nor nal tlgguesr%sg|§gé%%|%%gn¥ﬁ8§ 638 gnﬁ%??%%@e?ﬁ of

thHéa&ﬂﬁfhﬁﬂeﬁﬁmgﬂn§é§§}c5§n@? ﬁbﬁﬁggéaéﬁeglghelgglpéd

accunul ation sites labe ows a

cl pasanse. | oNeABE 1By | 55585 bR Ofspﬁﬁéﬂ?ms in rats,
however, it cannot be said that 10 the clearance is
suffoui Batéyt fBstuhdasab] ro. Ao Bhudhg , e NUg] ear

Medi ci ne and Bi ol ogy, 2003, 30, p. 565 571). [0010]
Nb%%@ﬁi¢@od1mat@dr@wﬁaybuemhamegomm@uHM£ohByw1ﬁbéﬁb Probes
|n1dazopyr|d|ne skel eton such as | MPY have a property

of tqy AREkeI@rAgFieIaces af n AndMedcubhsat j mp@t, 44,
I0|§%after adm ni stration, and al so have an

e&? t %&%perty of rapid clearance from nor nal
@ﬁﬁf%ﬂ{eﬁgqjthe abov descrlbed conpounds, as a
- Exper TEHTE | | H‘@asaf lfa]or}%k?ézl & 1 abel i+ labeled
, (ggg&ggg% a conp nd 20 o itive in
reverse mutati onq{ FT! aaegrg ee ﬁﬁ’ﬁ Juhdmaging
asagerdtP e o1 AHEBGINY sd'cﬁ v S re nust
be taken about dosage and adm ni straLiL{|éo‘E;éarerrnatrl;lI tcine and

(IBitcerarat,i omals ,PBY,i gatggn- sAH03/ 106439 panphlet) FDDNP
Is also reported to be positive in reverse 25 nutation
t eldion (Rarttegrtn Acicomain tPU]| ircath .okAB03/t1@6439 “prARl et )
[0011] A preferable probe targeting anmyloid for

iIRF1e diragiedies Viswl dnivd cd & pripomes thaty i dmerican

IIenE in affinity wwth anyloid and sufficiently
2&%?3%?(ﬂ%8§ﬂ&ﬁ€é @P&H1n6#ﬁhl£kﬂ§§&@slﬁﬁ%é 1MPY but

'%N%%E?%%%%ﬁﬂDb%u%%ﬁkC%ﬁyZiycgl ua %ng%lt “IBOX (2-
(4" -dimethylaminophenyl) -6- iodobensoxazole) : a ligand
for imaging amyloid plaques in the brain.”, Nuclear

Medicine and Biology, 2001, 28, p.887-894

[Non-Patent Document 7] Furumoto Y et al., “['C]BF-227:

A New "C-Labeled 2-Ethenylbenzoxazole Derivative for

Amyloid-p Plagues Imaging.”, Furopean Journal of Nuclear

Medicine and Molecular Imaging, 2005, 32, Sup.i, P759

[Non-Patent Document 8] Eric D. Agdeppa et al., “2-

Dialkylamino-6-Acylmalononitrile Substituted Naphthalenes

(DDNP Analogs): Novel Diagnostic and Therapeutic Tools in

Alzheimer’s Disease.”, Molecular Imaging and Biology,

2003, 5, p.404-417

[Non-Patent Document 9] Zhi-Ping Zhuang et al.,



5 such properties has been disclosed. Furthernore, in
accordance with results of our cstudies (refers to
Conparative Exanple 11-6 described later), it has been
confirmed that | MPY accunul ates unspecifically on

white matter or other sites where 10 anyloid is not
depegiriead.urAs raft iAD 6 agnestiichsagentof angeRpeUnd 2rust

be used which is suppressed in unspecific accumul ation
on aiplyed ditkeer atshan gamdsoifdrdepasictiion, fbainydudld @laques in
conpound has not been disclosed. [0012] 15The present

i nedert Boaimas  bden Mesde dnetter 2908h  dier,c pveBaneds wher e
vari ous conpounds as probes targeting anyloid for

i mddfioRg FaitgghoSosunend 3ddn Wdi &cl E3e@Rbett eﬂene“ﬁmeglng
been no conpound which is confirmed to hav

5cl PRPAE egﬁéftlepér aﬁm élﬁhfb@etry s Sigeares WétghplPé\Fltc?PHﬁgg-
20

?UF%%EP% 5 PZLM%;?ES’T LY gk A O o2 Lo
AR PR BYP resﬁ?ﬁ&%@ﬁ%&‘%ﬁ?%ﬁmﬁs VeghosiE et

251Re i ““tﬁ%@% 'i 15%11%‘% hﬁ%he@mgﬁ:okbﬁs%%s%o'ﬁpﬁw%ld With
satisfying the ab ov déscri bed requirenents can

obtjah aedptnamparcenpamesiwahhJalirnal of Geriatric
i m dazopyri di ne-phenyl skeleton or a skeleton simlar

10t hesgthivhese pbeayl 1gropps58495kas a carbon atomto
whi ch an oxygen atomis attached, and thus have
corifbet-8dteht pPprevwnnti AZéntivayuk®0rg4hi et al., “[11C]-BF-
Specifically, according to one_aspect of the present 5
i néért AYR, PﬁTceﬁpa’aﬁaaﬁéﬁﬁeeeﬁieadbynt Aé ZheLmew fgPisease

for :
oPg%Egngll, kgg%gkmer 8 & Dementia: The Journal of the

Alzheimer’s Association, 2006, 2, Sup. 1, 8312

15 [Non-Patent Document 13] Christopher M. Clark et al.,
“Imaging Amyloid with I123 IMPY SPECT”, Alzheimer's &
Dementia: The Journal of the Alzheimer’s Association,
2006, 2, Sup. 1, 5342

DISCLOSURE OF THE INVENTION

20 PROBLEMS TO BE SOLVED BY THE INVENTION

[0002]

As described above, various compounds are disclosed
as probes for imaging diagnosis for amyloid, and
researched for clinical application.

25 Experiments in normal mice show that {['**I]-labeled
TZDM, IBOX and m-I-SB are all transferred into brain 2
minutes after administration. However, these compounds

are insufficient in clearance from norxmal tissues, and
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R2 (1) or asalt therc_ao|fzn,9 and a | owtoxic

di agnostic agent for 10 Al zhei ner's di sease conpri sing
a compound represented by the above forrmula (1) or a
salt thereof are provided. [0016] In the formul a

(1&enﬁat@nQCE@mﬁﬁthi%9§§g?f Siﬁtﬂﬁgi%é%%ngiﬁé ﬁgééés

either of themis a oactive

SUbSt &t Ughin Var HQHSoR! BRENT So 6aN- bes Hised ﬂﬁilﬁghg Zhuang
hal ogen, and fluorine, brom ne or iodine can be

pret exhb) yNuStdar AfedDeinadi RACEH] ¥Eodip] 0Bem , CAR, B8 gg7-
used various elenents, preferably a hal ogen sel ected

frov: 8F, F61Bung 1281311241, AR51Cksm 13dde. Angh ooy €123,
preferably a 20 hal ogen sel ected from 18F, 1231 or

125112 7901%3741) . MNhenAZheAR laadamsdd Modepemdentlly tissues
represent_a carbon or nitrogen, and it is necessary

t Heoypehstione of rYRElEn ariasentis dloey borfficient
Preferab“y, 3 or nore of AIl, A2, A3 - 10 - and A4 .

r SPPESEHI T CHHUNS PRt bt smapigid Agcwiukadmn sites.
represe ops..kln_the formula (1 bi nds to a,

cafbgﬁ ?%%ggégn?§a1%y55$?spa,gﬁ%aﬁ n%@.giom normal tissues

" boh represented . en BT
o Riorr e FRRE e atomiaiony T Salichthat

| Shed Clafhemhad G pAF i Qrnt10 st  (MaAGEYIIRG @ a1,

anot her aspect of the present “i nvention, a conpoun ’

r dpredsent etkdiyitriee dral [Bdwilagnf,onmelag (2),: p.565-571) .
[0010]

Meanwhile, it is revealed that compounds having an
imidazopyridine skeleton such as IMPY have a property of
transferring to brain and accumulating at amyloid after
administration, and also have an excellent property of
rapid clearance from normal tissues unlike the above-
described compounds, as a result of experiments using
['**I] -labeled compounds. However, IMPY is a compound

positive in reverse mutation test. In order to use this
compound as a probe for imaging diagnosis, sufficient
care must be taken about dosage and administration manner.
(International Publication W003/106439 pamphlet)

FDDNP is also reported to be positive in reverse
mutation test. (InternationalrPublication WO03/106439
pamphlet)

[0011]

A preferable probe targeting amyloid for imaging
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10[ 0019]. AtA5 R3 Avz., -"Ag R4 [0020] or a salt

thereof is provided. [0021] 15l the formula (2), R3

is a group selected fromthe group consisting of a

non-radi oacti ve hal ogen substituent, nitro

substituent, trial kylstannyl substituent having al kyl
chaiingmdis Ivdid & ward arongdisd aitthit riphemd 1stanyin
substituent. As the trial kyl stannyl 20 substituent,

vamifdiis isubsiidh entysl ociah el usell 1 arehttly eidiyd strarnyarance
substituent and tributyl stannyl substituent are

pr éfrsmabloprmesie d. i {06221 ike | IMBY druoupl s eduggtrecs sfecb mn

the group consisting of a non-radi oactive hal ogen
subbeeiiclidit  suadht m@maf%mw subswevgsnt no compound with
trlfluoronethanesulfon oxy substltuent and aromatic
suFMEHY RBaP eSS th@énggee,% it ¢ sul f onyl oxy

substit t, tol uenesul fonic.acid,
ﬁﬁgkhermore in accordance 'with results of our

studies (refers to Comparative Example II-6 described
later), it has been confirmed that IMPY accumulates
unspecifically on white matter or other sites where
amyloid is not deposited. As an AD diagnostic agent, a
compound must be used which is suppressed in unspecific
accumulation on sites other than amyloid deposition, but
such a compound has not been disclosed.

[0012]

The present invention has been made under such
circumstances where various compounds as probes targeting
amyloid for imaging diagnosis have been disclosed but
there has been no compound which is confirmed to have a
clinically tolerable property, and aims at providing a
compound that has affinity with amyloid, exhibits
sufficiently rapid clearance from normal tissues and
further is suppressed in toxicity such as mutagenicity.

MEANS FOR SOLVING THE PROBLEMS

[0013}

The inventors have found that a group of compounds
satisfying the above-described requirements can be
obtained from a compound with an imidazopyridine-phenyl

skeleton or a skeleton similar thereto whose phenyl group



5 nitrobenzenesul fonic acid and benzenesul fonic acid
can be preferably used. [0023]9 - As a

non-radi oacti ve hal ogen substituent of R3 and R4,

vari ous hal ogens can be used, but preferably a hal ogen
10 pab bej t f nucl eophjlic,
su%ggi?ukggﬁé?egggﬁoﬁg ﬁé?ﬁ% %nrgﬁY%%%t?t%mffﬁo???ﬁf?ﬁd'
a hako c I L/Ag t foi
cxenangals CRRRY oot hea e Ry B2Etl 1hARhERS, e
usedp1and nore preferably chlorine, iodine or bromne
can be used. At 15 least one of R3 and R4 is

pr ef er apbyifheabon; r adtoagti hyetbabngenssebst bt UBRE . present
[ 0024] A5, A6, A7 and A8 independently represent
a taveohion, m tcogemundndeptesanined asgatlye thell@hing

| east one of these 20 represents a carbon. Preferably,

3 berweta 6F) A5, A6, A7 and A8 represent carbons, and
nore preferably, all of themrepresent carbons. In the
f of 9 %](2), R3 binds to a carbon represented by A5,

A6, A7 or A8. In addition, nis an integer of O to 2.
25[ 0025] Further, according to the present invention,
there is provided a conpound with an

i m dazopyfi di ng; pheny kel gf on L] whi gh a carbon atom
at 4'-fdsiti of t hg - e group i s bonded
viaFﬁﬁﬁﬁxyg JUN 2l Kyl chalgp which is

subst i s A uted at the terninal

t her eof . binding site for R3 is preferably d karbon
represented by A7, that is, a carbon at 6-position.

5[ 0026] Specifically, according to still another
ased TFlh Hdgseedentaridheenidvort,oxtie i sgre giriay isgechta for
cQ und represented by the following fornmula (3):

10 [ elmer’s disease comprising a compound represented by

15

20

the above formula (1) or a salt thereof are provided.
[0016]

In the formula (1), R and R® are halogen
substituents, and at least either of them is a
radioactive halogen substituent. Various elements can be
used as the halogen, and fluorine, bromine or iodine can
be preferably used. As the radioactive halogeh, can be
used various elements, preferably a halogen selected from

18 76 123 124 12
F, "*Br, I, I, "I or I, and more preferably a

123I 1251

halogen selected from °F or

r

[c0o17] -
A1, Az, A; and A, independently represent a carbon or
nitrogen, and it is necessary that at least one of these

represents a carbon. Preferably, 3 or more of A;, A., A;



5

A9 Afo-- RS Au 10 or a salt thereof, and a

| owtoxic diagnostic agent for Al zheimer's disease
conprising a compound represented by the above formula

(3) or a salt thereof. Specifically, a compound
represented by the above formula (3) or a salt 15

t hemeof, prepidesnd Lawnbaxi caaRdmBir-ahbye$Re8bILC 211 of

di agnostic agent for Al zheiner's disease. A lowtoxic

and hiaing ey repeeit! icardioagnosthctrgenbrholaAllzhei ABrpsds to
di sease here refers to a diagnostic agent which has a

pr epesirpoal repremandtddndpyatn; ang) oixl aaxdzrhardly 20

accurmul ating at other sites or rapidly clearing other
sites evemdditiitoraccurs atesinteyey, aind tthu .shdwsinding
high specificity of anmyloid inmaging in a certain

pefii6§ &Prt Rnelafperfababhysaradtoan Feppafentedsby in
the fornmula (3), R6 is a radioactive hal ogen

subBeft dént @ BETRED @&nep&°84&dO%ari ous radi oactive
ha'ﬁ??ﬁi’ preferably a radioactive hal ogen sel ected

fr& group consisting of 16F, nBr, 1231, 1241,

1251 a l; r lye1l 0 . .

R6 is %ggﬁgﬁgnggﬂgﬁgggﬂﬁﬁgﬁf? é&gfd%% g%%s?%%%%éto%nventlon’

hydr e8RBouANdL-e¥YL s8HOHR. HYELRRX Yo BWPngCREPRXYL (2)
group, am no group, N nethylam no group,

10 N, ledipet hyl am no group and cyano group. R6 is

15

20

preferably hydrogen, hydroxyl

- N -\ 0O R*
R3—?—Bj ~ -~ \/kﬂ\/
ATQ“\A ~ N / \ / "
8

[0020]

(2)

or.a salt thereof is provided.
[0021]

In the formula (2), R® is a group selected from the
group consisting of a non-radicactive halogen subsfituent,
nitro substituent, trialkylstannyl substituent having
alkyl chains with 1 to 4 carbon atoms and
triphenylstannyl substituent. As the trialkylstannyl
gsubstituent, various substituents can be used, and
trimethylstannyl substituent and tributylstannyl
substituent are preferably used.

[o0022]

R* is a group selected from the group consisting of a
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10 group, carboxyl group or am no group, nore
preferably hydrogen or hydroxyHl group, and

particul arly preferably hydroxyl group. [0029] A9,
A90, Al and A99 independently represent a carbon 15

or

t hen = °%+%%%H%e Baldamn s

pré?era ? a1|t%ﬁ

S necgégary that at |east one of

Tterdly, meidianaiel myloxy

T 98, SR I 09 S

i\ﬁé%%”‘%f@)su%%%%&t&b% TP ng 8 £8 FOPmE3acI s

pr&d Bf &bl Mo:8, CANRON: f:8pes ecrgl%r@sﬁrforhr@tadlsd a

car bon at 6 position. Further, p is an integer of 0 to

2. niﬂ&ﬁﬁﬁnzenesulf&ﬁ%&ChdﬂﬁtéhJlﬂéﬂ%ﬂhégdﬂﬂoﬁyﬁnéyyd can be

aspect of the 25 present invention, a conpound
r gpresisertltelds hysddie fol | ow ng for mul a (4): [0031] - 14

A4 rR7 Al6 -1/4 C ( - RS
[0023]

As a non-radioactive halogen substituent of R?® and R?Y,
various halogens can be used, but preferably a halogen
capable of being a target of nucleophilic substitution
reactions using a radioactive fluorine or a halogen
capable of being a target of isotope exchange reactions
with a radiocactive iodine can be used, and more
preferably chlorine, iodine or bromine can be used. At
least one of R® and R*® is preferably the non-radioactive
halogen substituent.

[0024]

As, Ag, A; and Ae.independently represent a carbon or
nitrogen, and it is necessary that at least one of these
represents a carbon. Preferably, 3 or more of As, A;, A,
and Ay represent carbons, and more preferably, all of
them represent carbons. In the formula (2), R® binds to
a carbon represented by As, A, A; or Ag.

In addition, n is an integer of 0 to 2.

[0025]

Further, according to the present invention, there

is provided a compound with an imidazopyridine-phenyl

skeleton in which a carbon atom at 4’ -position of the



4 ) [0032] or a salt thereof is provided. [0033] 5In
the fornula (4), R7 is a group Ee[ected fromthe group
consi sting of a non-r adi oact i v& hal ogen substituent,

nitro substituent, trialkylanmoni um group havi ng al kyl
chains with 1 to 4 carbon atons, trialkyl stannyl

su ifme Vi; [ | r han

at gﬁ{gﬂ 0 ?nr(?%t@)r ilﬁﬁﬁdaﬁﬁ% %glr \gﬁ&ekstagoﬁl 848 alkyl
no’had AAGIHHYQ shahe@en tsist idhUuerh- s2aaliegen capakhe

of being a target of nucleophilic substitution

r egetrindms Jusiheged fr.adhopehbVRgf kupEi BErOR® & NG ably &
capabl e of being a target of I|sotope exchange

r egetriboms rwipire sentadi @gcth;yvethadi he,cancibbba Hsed position.
and preferably chlorine, iodine or bromne can be

5usd@02Ad a trial kyl stannyl substituent, various

10

15

20

substituents can_be used, and trinethylstannyl
subst i P& @ Ly b eOPesCangy Itos givdtilt aapthareaspect of

the present invention, there are provided a compound

represented by the following formula (3):

fo027]
2PN ==\ 0O RE
RS i \r/# /
A N N\ / P
Atz (3)

or a salt thereof, and a low-toxic diagnostic agent for
Alzheimer’s disease comprising a compound represented by
the above formula (3) or a salt thereof. Specifically, a
compound represented by the above formula (3) or a salt
thereof provides a low-toxic and highly-speéific
diagnostic agent for Alzheimer’s disease. A low-toxic
and highly-specific diagnostic agent for Alzheimer’s
disease here refers to a diagnostic agent which has a
property of accumulating at amyloid and hardly
accumulating at other sites or rapidly clearing other
sites even if it accumulates there, and thus shows high
specificity of amyloid imaging in a certain period of
time after administration.

[0028]



preferably used. 20[ 0034] R8 is a group sel ected
fromthe group consisting of- Bydrogen, hydroxyl group,
nmet hoxy group, carboxyl group, am no group,
N- net hyl am no group, N, N-di nethyl am no group and cyano
group. -R8,is preferably hydrogen, hydroxyl. K - 15 -
gr oup, I%aF%%ngr@V%ﬁp%}' aﬁ‘i no- ot oﬁl%‘%?ﬁi‘?’/tewﬁr eFe Ty
hydr ydr. s group, _and particularly.. :
oy Sen i SR I o S PPobSER EAR SnEar i saghive

n ogen, ..an
o R YRR Tl oL RO P SPGB £rom
a ﬂ@éb@fbuﬁr@cﬁﬁﬁgﬂ%g S orisgor equf’ Aw,IfAlﬂa,I’AiﬁIaEgd 1317
Al5 represent carbons, and nore preferably, all o '

5 t hemdl repre semd feaiopsirl srt éxformula (4), R7 10

binds to a carbon represented by A13, Al4, Al5 or AlS.
I n addrt iign,a dreup mdilegteid €dor tRE igrdqefenaily iag of
carbon represented by Al5, that is, a carbon at
6-1podiegen. Rndrer] grdup amdtitegergwiurd) taihoxyl group,
EFFECTS OF THE | NVENTI ON 15[ 0036] The present
i RIS o PiRov NS EeldRicth F i ReT-difnatittslapiine group

id and is suffiegientl ast_jn clearance from

| t
NP RIS B9 Bha Supht cRSREET #P4 BxPEFT9 Sh Hgdroxy ]
I it [ ti t f 0
10 TR G o SRRy B Fretaranty
_ i ox ety IhET
o o B O R o g o yeferaviy

| iwtdrgpsbadyrampael | as a di agnostic agent for

Al zheiner's Disease high in specificity. 25 BEST MODE
FAROCARRYI NG QUT THE | NVENTI ON [0037] |. A nmethod for
synthesis of a conpound of the above fornula (1) or

(2) A9,1610, B mt@okhof ondepaniesicsd yofrearpeeotr sorarbon

cor]r;pound for a radioactive hal ogen-| abel ed_conpound)
Or nitrogen, and it is necessary that at least one of

15
these represents a carbon. Preferably, 3 or more of A,,
Ay, A;; and A,; represent carbons, and more preferably,
all of them represent carbons. In the formula (3}, R°
binds to a carbon represented by A,, Ay, A1 Or A:,. In
20 addition, a binding site for R® is preferably a carbon
represented by 2A;;, that is, a carbon at 6-position.
Further, p is an integer of 0 to 2.
[0030]
According to further still another aspect of the
25 present invention, a compound represented by the

following formula (4}:

[0031]
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Hereinafter, a nethod for synthesis of a precursor
conpound for a radioactive th?%eg-labeled conmpound 5
according to an enbodi nent of e present invention
wi |l be described, taking the case of

6-tributyl stannyl-2-[4'-
(3"-fluoropropoxy) phenyl ]im dazo[ 1, 2-al pyri di ne.

[ 0038] Firgt, 4' - hydr oxyacet ophenone is allowed to
react 10t ric bromdeQ ar eR%- br ono- 4' -

hydr gxyatet ophenoye -1, Stlep|XJ. In this
instanc,é,‘,5 they ' be conduof ed in accordance
with ordlﬁﬁ%y hods, exanpl e, the nethoﬁ,
described in a literature, King, L. Carroll a é)

OCstrum G Kenneth, 15 Journal of Organic Chem stry,
1964, 29(12), p.3459-3461. [0039] Then,

2- brono-4' - hydr oxyacet ophenone as prepared above is
al 1B#édJt o react with 2-ani no-5-bromopyridine to
prepare 6-brogn-2-%4ﬂ-h dr ox ghenyl)inidazo[l,z- 20
a]Bgr?dFﬁét(F grees1te EBvéé.dThis step can be done
ac&g?gggg to the foll ow ng procedure. [0040]

Fi rst;  2-brono-4'-hydroxyacet ophenone and 2-am no- 5-

bronnpihigh@engQUQESﬁQBYe§7ifsagaﬁﬁg&%g¥§légé¥§nfroTthe

such 25 as acetonitrile, and are fo react 'w

eagho@bhebnat s8ihgf ok UX heAPesatlyLeciPL Rai8gbnhOlhStituent,
to produce 6-

broiora- ¢dbshyteeny pheayh) ki demoh 1um - adeyp | Bateng alkyl
hydr obrom de salt as white precipitates. The sol vent

- daingsedtihnlt bdsédi asrhneeanays betatel oyl ¢ taheydr

anot her solvent that is usually enployed in a simlar

r eBePFbhtuent Rxahpy e2l kgl hahelinandl teet ofe. 4 Therbon atoms

R PRy & i arOtR e R T eaaRey @t halogen
L1 T b d
ScELORLIENLE ook, Slodbes S0l ol Ny piEe I

hoNgvEEophi1 Sh0s s PRI 64 thaleidnd hes VENL . 864 00 ve

much, it will becone difficult to obtain precipitates
of ET@Reih®NoPrH el Sgerd OcdPdbBX Pl e i) target of

2- brono-4' - hydr oxyacet ophenone i n an anount
cotsespndixchdngd Oremot 1 oss uskth forrdadiacactd olpdide can
amount of a solvent to be used can be about 40 to 50
be used, and preferably chlorine, iodine or bromine can
be used. As a trialkylstannyl substituent, various
substituents can be used, and trimethylstannyl
substituent and tributylstannyl substituent are
preferably used.
[0034]
R? is a group selected from the group consisting of
hydrogen, hydroxyl group, methoxy group, carboxyl group,

amino group, N-methylamino group, N,N-dimethylamino group

and cyano group. R® is preferably hydrogen, hydroxyl
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mL. [0041] 15Next, the reaction solution is filtered
to recover the precipitates.- e -white precipitates
are suspended in a m xed solution of methanol/water
(1:1). Then, an aqueous saturated solutions of sodium
hydr ogencarbonate i s added thereto in a very excessive

andunt> r ef At PVE T TSR HeE sASHRN P B e dTPTe ateafably

r -bronn-2-(4' - .

it B2 A TRRE RSl 1 pyt iR S B iR TR ab Ly
The, feydy) apngrated precipitates are filtered to

rgg%ver Y P

6- pd @ 2- (4' - hydr oxyphenyl )i m dazo[ 1, 2-a] pyri di ne as

the target conpound in this step (Fig. 1-1, Step 2).

The 25agnonny, of; tded M xednaebuhben: o) webeLLORENANO0L hon
is not specifically limted as long as it is

suff irciterdger, eff@dite tite deeroidon: dhewever ,1ddstshew &5
be noted that if the anmount of the m xed solution is

t deffcirepresEdits pr esigiicrat | refbrabdgiicBSow mbrBeof 2.,
hi ndered. For exanpl e, when

25¢ onbs4 8D Ry Bro PR EEEate SGA®ONS . afnghvwate preferably,
corresponding to 10 mml is used, the m xed sol ution

of* Mater [HEMh ASEF SR th&a5&e@ S n &R BhBuAPTERlaboét , 4R

t Q. 0 . The amunt of sodi um hydrogencarbonate is
ng)tl%sc%'egoma carTy o FEPEF=58 Iegln Ya&1it fHig. yRpy OF Bis. In
eXCRE S r ti - b -descyri recipitate

as re§g¥?3n%§%b?¥?g%ggfggg? gégnglegémﬁggfgﬁggiga%t?% on
| vepfrbechedaungen, t he-rahover descrihed, cand -E)g&éHRSc i dine
amount of an 10 aqueous saturated solution of Sodi um
hydr ogentdrehgonat € f enbd naeded & heg eaction sol ution
can be about 25ni. [0042] Then, the

6 EHFERTS2 OF A THRY dNTEYPRONY 1) i m dazo[ 1, 2- a] pyri di ne
prepared above is sufficiently dried, 15 dissolved in
N}ﬂpéﬁiethylfornanide, and pot assi um car bonate and

3-broq¥k}-fluor pnogan .were added thereto. The
reaction $6FTENGN FYCIEPPeBTRY 1ASENFt ERPELAPEr Ehpsy has

0 o] bt ai = b 1 2-[4-=(3"- :
f%gggggpgp%2§ p%@k@???n%ﬁggég1%§?£§%§?F5%Xeff§Fg}nl-1,
2018beAndy- t7BR ABPMAL 9f sBQLASShY - ici
used na§ be an anount tha? can neu?%g??gggﬁégr%grg§¥%01ty
asiidhgenematadefit ot 3- hsondil- Ak UQr 9psgRane: dULLBELt B6r
reaction, and is typically about double the other
rBaghaime8: brohwedsé| ubtbplopanexioinpl asndatiischdhe

3- 25 brono-I-fluoropropane can be used in an
eRE¥EAGE angompound that has high affinity with amyloid

and is excellent in amyloid imaging in a living body as
well as a diagnostic agent for Alzheimer’s Disease high
in specificity.

BEST MODE FOR CARRYING OUT THE INVENTION

[0037]

I. A method for synthesis of a compound of the above

formula (1) or (2)




relative to the reaction substrate, and is typically
about 1.5 tines the reaction_Sﬁ%s[rate 6- brono- 2- (4' -
hydr oxyphenyl )i m dazo[ 1, 2-a] pyridine in nolar ratio.

- 19 - [0043] The obt ai ned 6-brono-2-[4"-(3"-

f 1 uor opr opoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne was

di sso0l . ! : . .
add%g,rmg&%?cg(%l?b y I%I n; gér%e% I%:faét a Jy%gllgr(q‘a lﬁjn doffor &

tehk@ﬁéhcﬂf&éﬂﬁam6ééﬂﬁﬁﬁﬂéfé&ﬁﬁéﬁﬁﬁﬁﬂaafe added. This
reaction nmxture is heated at about 90C and reacted

for abomgrfhdbues, antetmed fosokweiHed S dstd ld@bursor
of f and a chromat ographic purification is performed to

obtaimp@md Edr isbutad istaarniyie hd g3 l-abeled compound
f1 uoropropoxy) phenyl ] i m dazo[ 1, 2-a] pyri dine as the

5t argetorsimso thed Fiegbotiilmerst eff 4he Thesamunnhvehtion will

bis(tributyltin) to be used in this instance may be an

amBitntdesiidian n g akieending sirashare S-triidusydessiny 11z - [47 -

reIaLjv%‘to the reaction substrate, specifically, it

i s (@oodtt PTISREORESH) PheeYard WHGEFrldl. arm evrd dine -

reﬁ%@i% substrate 6-brono-2-[4"-(3"-

f I uoropropoxy) phenyl i m dazo[ 1, 2- a] pyri di ne. [0044]

20VWhen und,. W t] t .at _the 6-postian
TP qlﬁé&r#]%ﬁﬁ%fpll'{e&e%%% olt altlol%\%d R et

bei ng a tridl Kyl st er 't han

101 1 ity c&ib2a0Y by SRSl LBl b abbaLRelo yaL i ous

15

20

25

bis(trialkyltin)s that fit purposes can be used
I ndlydadxgh chi-aphenbuky | (Fig). i1n 15t epep. 1Far exawphe. instance,
when a 25 conpound having a trimethyl stannyl
subdei reertias aasubst cboudnttetl ttheaGepodbhrenwish ordinary
synt hesi zed, a reaction simlar to the above can be
pePEERREG i A0St epampdsi nghbi vethrdedhprrihpd in 20 -

ound with an i m_dazopyridine ring in

&g&gﬁLFﬁEUE?ﬁd%gggsLPe FEFrPHébPBﬁcP?BﬁHWrg?ouﬁep§eﬁﬁr
e
gt G ERUSR S S e L e e e oS TR

whifggsfom ne is bonded at a different site instead of
2-am no-5- bronopyridine used in Step 2. For exanpl e,

when atiendi ngb¥ohe-1or hiBeckyaekbiepakn8haURsi Brih8red

carbon at 8- position in the imdazopyridine ring,

2- abbwe- 3s allowed to react with 2-amino-5-bromopyridine to
prepare 6-bromo-2-(4'-hydroxyphenyl) imidazo(1,2-
alpyridine (Fig. 1-1, Step 2). This step can be done
according to the.following procedure.

[0040]

First, 2-bromo-4’-hydroxyacetophenone and 2-amino-5-
bromopyridine are dissolved in an inactive solvent such
as acetonitrile, and are allowed to react with each other
at a reflux temperature for 2 to 6 hours to produce 6-
bromo-2- (4’ ~hydroxyphenyl)imidazo[1,2-alpyridine

hydrobromide salt as white precipitates. The solvent
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10 bronopyridine may be used instead of 2-am no-5-
bronmopyridine in Step 2. [0046}7 Further, a precursor
compound with a radi oactive hal ogen | abel ed site being
an al koxyphenyl substituent 15 attached to a carbon

atg t sitiion_of the dazo ri.dine ring can be
obtgkﬁeé%bggug ﬁBSEaBF8n9a¥' ?oﬁﬁﬁ nﬁﬁ§%é§d06?an0ther

3- d t t
s R PPN PR i

Foroexa 6- [4f5(
tolﬁenegﬁ# %ﬁyl@%?ﬁ?gﬁ%xé %h%%§ ?lﬁ]daz ?]?%?zﬁﬂﬂﬂw din

e cempbeasynéhasized by d
[003?? a Flrs¥ téfSetotL oM 091 PLOGE PLf1uxing, for

6- exanpid; (40 ° @yﬂh@myﬂh@ny&ivahﬂazg[ée@toﬁlpﬁ/ﬂ@“ N&he
prepared above is dissolved in N, N

du@@@h@tf@fnamede¢1vemtttmaB@Iuge@nmaﬁ 15¢1 P e e

w th gﬁéa55|un1carbonate and 3-brono-| - propanol and
st$rfelchent oo ¢ et athe erdart bver nigivéen, abt alould be
6-bro

(3‘“0%% % bhoX5H pHRAKAT T m Halzep 1 e=ta] pii i i e bektine

di ssol.ved, in ridjine, supplenmented with

ot ue%%%uﬁfto%ﬁ%ﬁﬁld} UARIETALEF | Ve IRAFE LAY RURSICES .

r6 bt om) 5 Lilré)o% %olllt{o 40 ]r%pc]iroxyacetophenone in an

p- atr&&diﬁﬁ&:ﬁ:%rfé%l% QRPXND 14d rﬂ%%cﬁr %h@ %acdcion,

ine 5 as a target conpound The "anount

ptdleuenesiiif @y lLhHariedds o e usRd) idhd HeS d8iaNGe 1o 50
may be excessive relative to the reaction substrate,

amthi s typically about double the reaction substrate
6- br ono- 2-
[ 4809434 hydr oxypr opoxy) phenyl i ni dazo[ 1, 2- a] pyri di ne

in 10 lar ratio. [0 A compound in which the

al kOX)}\Fm Fthsth %é%ﬁac{%dxﬂ{a FO U Hehyi 1 lgresias tisatreapver
Qyhd &l Sit m dazopyridine rin

boundE%% a g g%gbos# |onﬁ%ﬁgnpfgcfﬁétggeﬁogF?|%Hsg?%@ed

e I [l st an

&ﬁnﬁ.%ux@d AWK R! 3 %£%%€az&{faf a]pyrﬁalneTh n . an

(3"-fl uoropropoxy) phenyl

hasju@chlsueaeRirapexy s8lokh ol 3 Rl hydtddeRCarbonate
synthesized in accordance with the same reactlon as

aBeveddedephersitng i8' ahyergx pacekephenaneuas gelative to

reactant instead of 4'- 20 hydroxyacetophenone in Step

1thF0@mgpended brecipitates to release 6-bromo-2- (4’ -
hydroxyphenyl) imidazo[1,2-a]lpyridine as precipitates.
The newly generated precipitates are filtered to recover
6—bromo~2—(4’—hydroxyphenyl)imidazo[l,z—a]pyridine as the
target compound in this step (Fig. 1-1, Step 2). The
amount of the mixed solution of water/methanol is not
specifically limited as long as it is sufficient to

effect the reaction. However, it should be noted that if

the amount of the mixed solution is too much,



(A nmethod for synthesis of a radioactive

hal ogen-| abel ed conmpound) Next,, .a nethod for
production of a radioactive ZSJﬁBIogen-labeled
compound accordi ng to anot her aspect of the present
invention will be described, taking the case of

2.4 < (3" - .
S e e e pipaerggpor examle

Forwlidie Proebid i oN-wfdoddacdBophenone in an amount .

fl uor opr opoxy) phenyl] - 6-fTfliodoi m dazo[ 1, 2-a] pyri di ne

,  adrhZEddors@thgint ©di gemssl utd asdd, behsanmed f¥1ution of
| abeling 5 is first obtained. A [123l]radioactive

i odiariee /ame thesrobl anare bdyysddriexanmEneurse kbwbdaret had to
in which a xenon gas is used as a target and exposed

5t 0 otdn bElsactesmt. oThiseoditp3hydradieoaetiboantdi ne not
is made into [123]]sodi umiodide solution by using
knGRE St sdslY andh it Forlanee ak0 dtabid iveyy [©Q08Hsive
Then,. the | abeling precursor 6-trjbutylstannyl-2-

[ 4'r-e’(1§"t-lr"i%dﬁ%&f@p&aﬂvrﬂféiﬁﬁq%ﬁefﬁamef@%%m lcﬁsné"eiaéJtiOﬂ
L . i | t | n
of FRARE s Frlas alPRt: SedR LS nelifupn" 2R st fhere

an i Zj k : to d_all d
et e e R R o
10[ 123uecus dalthRd@idd dAE o2 AP YA LRE 1381:d @ @8bonate to

conmpound. As the inert organic solvent dissolving the

pr &eu psidie 2 @ cc aifpo tkre.ctiahn @ddusdbyierbs BaviaguRo 25mi, .
reactivity with the |abeling precursor and [unl]i odo
bulllk0dad be used, and preferably methanol can be used.
[0052] As the acid, nay be used various ones, and 25

pr ef er BIER /hyrdieo Griksame -&ci (¢ ' -hydroxyphenyl) imidazo[1, 2-

a]pyridine prepared above is sufficiently dried,

15 dissolved in N,N-dimethylformamide, and potassium
carbonate and 3-bromo-1-fluoropropane were added thereto.
The reactiocn solution is stirred at room temperature for
overnight to obtain 6-bromo-2-[47-(3"-
fluoropropoxy)phenyl] imidazo[1,2-alpyridine (Fig. 1-1,

20 Step 3). The amount of potassium carbonate to be used
may be an amount that can neutralize hydrobromic acid
generated from 3-bromo-1l-fluoropropane during the
reaction, and is typically about double the other
reactant 3-bromo-l-fluoropropane in molar ratio. 'The 3-

25 bromo-1-fluoropropane can be used in an excessive amount
relative to the reaction substrate, and is typically
about 1.5 times the reaction substrate 6-bromo-2-(4'-

hydroxyphenyl}imidazo[1,2-alpyridine in molar ratio.
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The oxi di zing agent is not particularly limted as
long as it can effect the oxiddtion of iodine in the
reaction solution, and is preferably hydrogen peroxide
or - 23 - peracetic acid. The anount of the oxidizing
agﬁ§§ {0 be added may be an anmount sufficient to

% iodine in the reaction solution. [0053] 5A

conpoluf;%elgggéelg (XVI hb]ta%rgdi g& Iy ,, hal ogen ot her

t han i né Can be éyn esi’ze beI|ng a | abeling

radi oact'| vé hai (Pgen T ts ezspa{} ose dslri\—go A aissolved

eXiai T @l OTRY afﬂ%e%yrﬂﬁee%rg@agm[ﬁe -i(B3° addé?i
[ 8F]f|uoropropoxy)pheny|] 6- br onoi m dazo[ 1, 2-'a] pyri di

neéyid frerilmbshitigh)preclrss@atalytic amount of tetrakis-

6- brono-2-[4' - (3"-ptol uenesul fonyl oxypr opoxy) phenyl ]i m

| dazigfHerR-lajimepldiree pedri ol ureaateehddetch [ TAER reaction
fluoride ion in the presence of a phase transfer

catiattyste drrd hesttask iammadanorfdt '€ a18] 0GB4icdd fox about 24
met hod for synthesis of a conpound of the above

f G¥IHHSE @R Fheupr sUA SR Hed et idylachedifs aed a

precursqr_ co ound for 2 radi oactive halo en | a eIed
TS et R e el o
p&g&ﬁﬁﬁg{ 1 SRR [% q r.adi oactive halogen Iabeled

ound "accor ng t'o an enbodlnent of the present

[ ] , Ki-on f
6"%&?{3&% Stdglér}lfn%%egl%j 1ReGzd@KI2NG 1RG0 s the target

( Zontpearex yetigox v)-phemyleld miydazehd, 2malayr bei ne.
25[ 0055] For the production of
64tirs (futiyhustydmipl - 2of de- (Bed in this instance may be an
hydr oxyet hoxy) phenyl [i m dazo[ 1, 2-a] pyri di ne, first,
4 amowm GRyacdidpige o FONICS tajono g reo itedst ewicelssive
ric. - 24 - bromde to prepare
> 2GR tﬁy&P&xﬁ&@@?&ﬁﬁeﬁ8ﬁétFﬁF& specidicpliy, ik is
t his Jhst ance the rea tlon an be conduc
a%bor aﬁc% %Ipﬁ naﬁy mefdds T 516 13?a#ﬁ1§?etﬁga0tlon

et R4 desChi_Redjon 22 (Lhirt.grature, King, L. 5 Carroll
and strum G Kenneth Journal of Organic Chenmistry,
1Qﬁ%or%%&b%bxy9p%é%%i@&&ldah@QﬁGE -alpyridine.

[0044]

When a compound with a substituent at the é-postion
being a trialkylstannyl substituent other than
tributylstannyl substituent is obtained, various
bis(trialkyltin)s that fit purposes can be used instead
of bis(tributyltin) in Step 4. For example, when a
compound having a trimethylstannyl substituent as a
substituent at the 6-position is synthesized, a reaction

similar to the above can be performed in Step 4 using

bis(trimethyltin).



Then, 2-brono-4'-hydroxyacet ophenone as prepared

above is allowed to react wth,g-am no-5-iodopyridine

to 10 prepare

2-(4' - hydroxyphenyl) - 6-i odoi m dazo[ 1, 2- a] pyri di ne

(Fig. 2-1, Step 2). This step can be done according to

t hejdfidjow ng procedure. [0057] First,

2- brono-4' - hydr oxyacet ophenone and 2-ani no-5- 15

i odopyra didigo el dir 580! ate o oh T Bkb B jacd e ﬁqigx%m WG the

as acetonitrile, and are allowed to react wth each

ot hn(ej.mchngi(saﬁfd ot eeerfalnats dnell Jricub ikouwr $at®on atom

produce 2-(4'-

hy drtdveyp Hdaynl )o@ icadtiom @z 6[-bo2-ialipyr icdinn®@e obtained by

hydrobrom de salt as white precipitates. The sol vent
Sus@F1lng ehicONPoUngs wWadle anwy ridiacetrdniot tiol ghéch bromine is

anot her sol vent that is usually enployed in a sinilar

r eRONAGA Ao Siddsrentneikgnénsirddaedt gnamimpes-

re%cti on teré‘e;:)Leraturcgl may be a tenperature allow ng ref

| uXTRYCPE G SeREMHPEY $T0ELRReR -t NECS oF¥AMR 1 s When a

acetani.tril The_a n f. t ol.vent 25 be_used

g e e 2P B e dRat ate tbnasy e Fanoon at o
ho s ot 3§h d: : if..the so LS too
nu?%%gﬁﬁqﬁ ﬁﬁ gg%oﬁggg??%?gﬁﬁpg%g %%%gfnﬁp%égﬁéi ates

10 of pi-eaBblen dphedmelShe FAEcBX2ABLBadVWBEN2 2amine 25- -
br ono- 4' - hydr oxyacet ophenone i n an anount
cobremppydidgntoihOsaepl 2i.s used for the reaction, the
anount of a solvent to be used can be about 40 to 80
m_.[0PA658] 5SNext, the reaction solution is filtered to
recover_ the precipitates. The white precipitates are
suspend&dtifTa Ai REGCYSEALI 6AMBPUREL WARBI AnkBEiogetiye

ny AP GERBATBORLES Pt RaNotne el ot CRPRVERGRY) Bbakbivent
15 ?g?ﬁegcﬁg{i?ﬁbY%ngrﬁgﬁ &9?/@;"%% _eﬁlgﬁcgs PLESH pc|>f aéﬁe‘?’ irgida Z0

ease roxyphen

| oot gAgoL ing- 8hRYhE d&]ﬂ@aﬁ%ﬁ:@rﬁfi R 18 ess*br-rcg}ﬁo—r?—%a%/opanol

generated precipitates are filtered to Tecover 2-

hy thhsxgatieay 1} - Brondoi f tazeddx Spal @y rdis nee st 14 a
target conpound in this step (Fig. 2-1, Step 2). The
anpastl bing Scompoumnd edi sio| it f ohuafe st framel dhibteide Sor the
not specifically limted as long as it is sufficient

t ol &K ectFUh X35 of.-RieWerer, [4't- (Sow-d be not ed
that_if the ﬁnnu t of the m xed solutjon is too

ut | much,
20 o1 R PPPEFbROBY L R G RR S Prehel Mg zqil 1 Boral pyridine
ex I when, 2- brono-4'-. 20 roxyacet ophenone i n an
o Be PSR I Cn Y T G SR e
soky@&gg of met hanol/water may be used in an anount of
about 40 to 100 nL. The anmpunt of sodi um :

hydr ogeneat bopapeohs- H0t4 8%5&:?&%1&&@1’ yidh £k AS11 009
as it is very excessive relative to the
abaveytbditié heebpared above is dissolved in N, N-
25 dimethylformamide, and the solution is supplemented with
potassium carbonate and 3-bromo-l-propanol and stirred at

room temperature for overnight to obtain 6-bromo-2-[4f-

(3”-hydroxypropoxy)phenyll}imidazo[l,2-a]lpyridine. This .
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25 precipitates as reaction substrates. For exanple,
when the reaction is effected2dnder the

above-descri bed conditions, the anmobunt of an aqueous
saturated sol ution of sodiun1hydrogencarbonate to be
added to tfe éeactlo ution an e about 50

S 1otse Vet P ging o rulnla iR vk B
d%xﬂé&?ff‘g,lb}?{ég os‘c!l ane { TBgaPnS%l _are.reac ed with

are rono-

2 ﬁéa@é’éa"ﬂ 'éérh;?é%’e)&i}@“@%(&&lr?@bx%ﬁn%o Dpar - (37-

separately. In this iI'nstance e reaction can

C a5 It S M 51h TF RGERY lrlafnﬁd%‘[qd% ~a g%/rldlne
exanpl e, the nethod escrlb |n a I'iterature, iC

Syas hesesrgdioldompaind 10 The. 3hubh2004) th¥ob- 79 p 59
10(2002)). [0060) Then, the

2- t(oﬂudfrye;hwbc@qﬂ}equlﬂj)oﬁdeodm Medaza{d,2r @lipyrindita@ice may
prepared above is sufficiently dried, dissolved in

N, chifrs 984 oo raeel tdere awdtﬁmta&aaﬂmaﬂiauhd&mmmﬁ and is
1- br ono- 2 (t-butyl di phenyl sil oxy) et hane were added

tﬁéﬂé&%ﬁ JMtaé?O%w%oqﬁ%a e e Gty sgpbostt Tals6u e -ggemo- 2 -

about ours, a saturate sodi um chl ari
so ‘htu@n WS SR oRske 2t q\hlt“}%dé‘t IL-ge ?Qﬁféldme in
3&9 %t d, an ethyl acetate layer, and chr omat ogr am
2 purlflca lon is perfornmed to obtain
2-{oh4d32" - t but yl di phenyl si | oxyet hoxy) phenyl) - 6-i odoi mi
dazo[1l,2- a)pyridine (Fig. 2-1, Step 4). The anount of

pot as¥ wergashenate Wio de u;r&ethlrmséqb%mtawaﬂt g to
can neutralize hydrobrom c acid generated from

1-diveompine2ry(lt -gr2mipbutpltdiishéayinsd [tex yhet bapesdutbagotfhehe
reactlon and is typically double to triple the other
Pmiﬁﬁ@@@-ZJDQtl@ubﬂu@@pﬁ@nyMsﬁb@xyp@Ehamenlnhan
Iar ratio., Further, th ,
o ".i’O(StltB&Pw §|°5h@ﬁﬁﬂ@%x;ﬁ)-&a%aﬂé%aﬁaw&séd [3!-
27 o rel ativ t he .react
sugsthte cghg isy?€%F€%I 1m1ggﬁp[f,g~aﬁﬁgglgﬁge wh3en has
I @AGhh QR Bcgi o t
2-(4, - hyd?%gébh nyl)ug |od0|wP8§§oﬁf gfpyrldsxntheSlZEd
Mk dcafrid@nce with the same reaction as above except
using 3’ -hydroxyacetophenone as a reactant instead of 4’-
hydroxyacetophenone in Step 1.
[0049]
(A method for synthesis of a radioactive halogen-labeled
compound)

Next, a method for production of a radioactive
halogen-labeled compound according to another aspect of
the present invention will be described, taking the case
of 2-[4'-(3”-fluoropropoxy)phenyl] -6-

[**’I]iodoimidazo[1,2-a) pyridine.



5[ 0061] Then, t-butyldi phenylsilyl group of the
obt ai ned 2- _ oo
[4'-(2"-t-buty|diphenylsionyetﬁoxy)phenyl]-G-

i odoi m dazo[ 1, 2-a] pyridine is deprotected using

tetrabutyl ammoni um fluoride to obtain 2-[4'-(2"- 10

hydnoxygt hoxy) phenyl] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

(Fig. 2-1, Step 5. In this instance, the reaction can

be carri@d i prdbdAceordance i ftidr orxdinary net hods

for exanple, the nethod described in a literature,

O dgamior cgyntpeeye phe@olll] - 6Vdl 2 19 iopod ik dak298), 2 -¥0lbyridine,

74, p.248 15(1997)). [0062] The obtai ned

2- p4' 72 sippd o jeoticey pollpitiéoplLobbe served for labeling
iodoinidazo[l,Zia]pyridinggmas di ssol ved i n _di oxane,

5 andst fi&ehy CRFrAEe0s alidéd Theréieactihen, iodine can be

bis%grLbuty tin). 20 and a catal yti c anmount_ of . :

t ePPERIESE P¥heAPFpRSEPRIAe FakPaliPuREhfedaddeyhich a xenon

thereto. Thig reaction nkxture IS hegﬁzd at abouh QgC

and?Fedft 8§%FoPSaBolit* 9% Thalifs S¥RRGSFhES RE85PTeRPMpPardment .

di st,i; LI ks - d . g aphi Lfi | Qheal .
S
25 441 62" =RYAEQX¥MEHYOUY)Ing known methods, and used for the
Jphenyl ]i m dazo[ 1, 2-a] pyridine as the target conpound
10 (FoLgbe2idg.Step |). The amount of bis(tributyltin) to
be used in this instance may be an anount satisfying a
cohdPBiLdn where it is excessive - 28 - relative to
the reaction substrate, specifically, it is about 1.5
ti mes FReRol &her dpbeliePaPreeursorhe -Fsabbtydstannyl-2-

rate 2-[4'-(2"-hydroxyet ho) hen - 6- . )
B L ELhosobtane el mecnet pabsfholl! parpuridine is
Wi.t h_a_substituent at the, 6-position in the,
R RREObyF ot Re=Y i NI el RECRTLT | ArkyFaLantp = coldtion of

15 SUPRLT fLenj iS&B%uiiea@ié%'ct‘?}\itr%{i Egﬁt’y‘l’é éP”yénS%{E’?&i 4§y

I S obtained, various bis tin)s that

PUSROSEE1 BGNadnbeasedahagt eadrOf o hSAt £ 1 DOG¥ALEH) rédet to
Fig. 2-2, Step 1. For exanple, when a conmpound havi ng

a obtaenhyd siennid” -silhstridprenio:gs phesiyiigtid-uent at the
G-Eg§ition i's synthesized, a reaction simlar to the
abbvelbandpimpartof hed-aloFridine as St epatgesi agnpound.  As
bigﬁtrinethyltin), 15[ 0064

e lnert’organic solven% dissolving the precursor
20 compound, various solvents having no reactivity with the

labeling precursor and ["**

Iliode bulk can be used, and
preferably methanol can be used.
[0052]
As the acid, may be used various ones, and
25 preferably hydrochloric acid.
The oxidizing agent is not particularly limited as

long as it can effect the oxidation of iodine in the

reaction solution, and is preferably hydrogen peroxide or
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A conpound with an im dazopyridine ring in which the
bi nding site for the functionaP group is a carbon atom
ot her than the carbon at 6-position can be obtained by
using a conpound with a pyridine ring to which iodine

d at.a fferent S|te nst ead ,of. 2-amn no- 5-
|§§%pyrﬁg%néﬂﬁ% %‘Fl fSFgﬁ pxl Flgﬁaﬁﬁﬁgt to be

t cti.onal gr.o

cargon at poéﬁiléﬁééﬁrtéﬁigﬁﬁj §§bg§r|é% rﬁfd}ne in
Zﬁyﬂrggé%tﬂéMQQyﬁhgiﬂﬁ may be used instead of
2-am no-5- 25 iodopyridine in Fig. 2-1, Step 2. [0065]
(Aowmthod for synthesis of a radioactive
hal ogen-1 abel ed conpound) - 29 - Next, a met hod
for priodumip@mddflsodiaed oactH e ﬂ‘t&llﬂﬂﬁﬂ:i\?@%%gen other
compound according to another aspect of the present
i ient iieriliwd |came bote somitheds 1 zeak itng Usdie ldare a0flabeling
radi oacti ve iodine-I|abel ed conpounds. 5[ 0066] The
s PSSO ot haddifddet iav @urpdisse dfalsemadhesdmpotinds acan
be perforned by _dissolving the | abeling precursor
cdﬁﬁU&W&tdrépgﬁé@ 5@@&ede§c§@@rQQﬂ@Q§¢ i nBpr example,

an| sol.vent dd 123# sodi um odi de 10
sdlutlon ogpalﬁgd dds thereto, addi ng an

?egﬁ]?%ﬁl Aﬁ%ﬁ%&% org m%:rbsqo vgrﬁﬂ%’a?%fgf’\ﬁ T R dine,

| &g u%ea&a@up%%u%@es&ow%rom@r hoyg-sqhvents having
no reactivity with the |abeling precursor,

[ t231ksiediul fongdostgpadokiye phenkdkems aR zbg 1Used) pdrddine
preferably nethanol can be used. [0067] As the aC|d
mapnbeeusedcrad washode¥] fnwrpirdef eirablin hydy qﬂdsyncxé of
acid. The oxidizing agent is not particularly limted
ad Phapen§rassfercaateiyest andepoxraativon cefrbpodtre in
tgﬁ EESCtlon solution, and is preferably hydrogen

8 e or peracetlc acid. The anmount of the

2559&@&5 ngogpodﬁd Iabeled MAth a radloact|ve halogen
other than Todime Tan be synthesized by | abeling a

|ahﬁhEﬁgoﬁrEﬁﬂrﬁyﬁthhéisfbESaap?é&9@§@rOEoﬁ¥Bhﬂ€SE§r a
wth a
radioactive halogen-labeled compound)

Hereinafter, a method for synthesis of a precursor
compound for a radiocactive halogen-labeled compound
according to an embodiment of the present invention will
be described, taking the case of 6-tributylstannyl-2-{4’-
(2" -hydroxyethoxy)phenyl] imidazo[1,2-alpyridine.

[0055]

For the production of 6-tributylstannyl-2-[4’-(27-

hydroxyethoxy) phenyl [imidazo[1,2-a]lpyridine, first, 4’-

hydroxyacetophenone ig allowed to react with cupric



- 30 - radioactive halogen that fits the purpose. For

exanple, in order to synthesizg, _

6-['8T]fluoro-2-[4"-(2"-

hydr oxyet hoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne, the

| abel i ng precursor 2-[4"-(2"-hydroxyethoxy)phenyl] - 6-

5 miridide daz @lrbpdra] PYLrdinde 4¢am e HERAURGHBre (Fig.

['8F] fluorideion in the presence of a phase transfer :

catallyststapd 1pat assi unigaihobahee, [ 008%% eaction can be

(Methods for preparing and using a diagnostic agent in

10 cavcocdadc é nwisclkeotrdenpeewénh bmrddnkirgnnet hodsTh€or

di agnosti c agent according to the present invention

caﬁXB@péﬁepégédm3§h9dsdﬁaﬂtébedhﬁuhacddperaeareheKing, L.

present radi oactive hal ogen-1abel ed conpound bl ended
5inCRaETELL anph{sterBgi Bal KeBPERE. sGPULNeA of Arganic

Ri nger's 15 sol ution tionally adjusted to an

apgﬁSBFFEFX'p%?%ﬁkk@9g$ﬁ r BodfBAry4Rhown radioactive

di ggggiic agents. In this instance, concentration of
i préesent conpound shoul d be adjusted to not nore

br csent T Sapauni T2 ansoraa Soohbehe bkl ks AFseaned

CO&D@U@diESaDPéwéﬁegbff@é&fywlﬁﬂjﬁ?gm§§oLgpgo&§?§fia§ne to
sufficient to obtain an inmage of distribution of” an

10 adprapster 2d (agenydrbeypReapp) €6 -1 Hd6aked%o [1, 2-a] pyridine
i odi ne-123('231) -1 abel ed conpounds and
f 1 (BE¥ ned 81 18%yep abkl edhheniuerd starn isutddai: tar ca3@ iMdg to
per adult 25 body of 60 kg wei ght can be adm ni stered
i ntRAvERBLRYiNG rPreeedye. Di stri buti on of administered
ag @ an be imaged by known net hods. For exanpl e,
io§$ i?fZS('231)Iabeled conmpounds can be inmaged by a

il R R NCRINE N SR L

15 ([jg%g(%}’%%ﬂﬁ&@ af{f&rq: 4181 REESHD ol MBI A | So1vent such as
acetonitrile, and are allowed to react with each other at
a reflux temperature for 2 to 6 hours to produce 2- (47 -
hydroxyphenyl) -6-iodoimidazo[1,2-alpyridine hydrobromide -
salt as white precipitates. The solvent used in this

20 instance may be acetonitrile or another solvent that is
usually employed in a similar reaction, for example,
methanol and acetone. The reaction temperature may be a
temperature allowing refluxing, for example, 110°C when
the sclvent is acetonitrile. The amount of the solvent

25 to be used may be an amount sufficient to effect the
reaction, however, it should be noted that if the solvent

is too much, it will become difficult to obtain

precipitates of reaction products. For example, when 2-
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below in nore detail by way of Exanples, Conparative
Exanpl es and Reference Exanpl €. “However, these
Exanpl es never |imt the scope of the present
invention. Exanple I 10In the follow ng Exanples, the
names of the individual ounds used in the

expé??ﬂe%t yar %%Y??EQP%@?% o' T AT IR CoKRePqRding

Tabl g%_@%@%g@e&‘aﬁ& MO QAR COMING dik of o

f2 I étlgi@%gpgﬁ%%?@g&]é éﬁg%azl PWL PG,

- - - propo

I opep s dazo[ 1, 2- a]pyrldlne Cbnpound | -2 Conpound 1-3

6- brono-2-[4'-(2"-

f1 uor oréhoXxy}phenyhdt Ndwlagz®] ds Zod] PYTrF i tered to recover

2-[4'-(2"-fluoroethoxy)phenyl]-6-iodoi m dazo[ 1, 2-

a]tpye i pirered Corgpoemd Mh4 white precipitates are suspended
in a mixed solution of methanol/water (1:1). Then, an
aqueous saturated solution of sodium hydrogencarbonate is
added thereto in a very excessive amount relative to the
suspended precipitates to release 2-(4’-hydroxyphenyl)-6-
iodoimidazo[l,2-alpyridine as precipitates. The newly
generated precipitates are filtered to recover 2- (4'-
hydroxyphenyl) -6-iodoimidazo{1,2-alpyridine as the target
compound in this step (Fig. 2-1, Step 2). The amount of
the mixed solution of methanol/water is not specifically
limited as long as it is sufficient to effect the
reaction. However, it should be noted that if the amount
of the mixed solution is too much, precipitation of
products will be hindered. For example, when 2-bromo-4'-
hydroxyacetophenone in an amount corresponding to 10 mmol
is used, the mixed solution of methanol/water may be used
in an amount of about 40 to 100 mL. The amount of sodium
hydrogencarbonate is not specifically limited as long as
it is very excessive relative to the above-described
precipitates as reaction substrates. For example, when
the reaction is effected under the above-described

conditions, the amount of an aqueous saturated solution

of sodium hydrogencarbonate to be added to the reaction
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Conpound 1-5 2-[4'-(3"-fluoropropoxy)phenyl]-6-
i odoi m dazo[ 1, 2-a] pyri m di ne

2-[4' -(3"-fl uor opr opoxy) pheny1f6- [ 12s-,
l'iiodoimdazo[1, 2-a] pyridi ne
2-[4'-(3"-fluoropropoxy) pheny1l] - 6-

[ 123]4].] i m.dazol 1,,2-a] i.di ne 6-brono-2-[4"'-(311-
[1%%?##%%?%3%%b2§£f%ﬁ%ﬁyl |§ﬁ6azo[l,2-alpyridine
2-[ﬁﬁﬂ§ﬁ"-fluoroethoxy)phenyl]-6-

[1231]1 odoi m dazo[ 1, 2- a] pyri di ne Conpound 1-6

Conpoungbds 7 > Campdihan®l LMot Jriphedmlchlorosilane
(TBDPSCl) are reacted with each other to prepare 1-bromo-
2- (t-butyldiphenylsiloxy)ethane (Fig. 2-1, Step 3),
separately. In this instance, the reaction can be
carried out in accordance with ordinary methods, for
example, the method described in a literature, Organic
Syntheses, Coll. Vol. 10, p.170 {2004); Vol. 79, p.59
(2002)).
fo0s0]

Then, the 2-(4'-hydroxyphenyl)-6-iodoimidazol[1l,2-
alpyridine prepared above is sufficiently dried,
dissolved in N,N-dimethylformamide, and potassium
carbonate and 1-bromo~2—(t—butyldiphenylsiioxy)ethane,
were added theréto. After this mixture was stirred at
about 90°C for about 2 hours, a saturated sodium chloride
solution was added, extracted with ethyl acetate,
concentrated an ethyl acetate layer, and chromatogram
purification is performed to obtain 2-{4'-(27-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1, 2-
a}pyridine (Fig. 2-1, Step 4). The amount of potassium
carbonate to be used may be an amount that can neutralize
hydrobromic acid generated from l-bromo-2-(t-
butyldiphenylsiloxy)ethane during the reaction, and is
typically double to triple the other reactant l-bromo-2-
{t-butyldiphenylsiloxy}ethane in molar ratio. Further,

the l-bromo-2-(t-butyldiphenylsiloxy)ethane can be used
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- 32 - [0072] Exanple I-1: Synthesis of

6-tributyl stannyl-2-[4"'-(3"= 27 -

f 1 uor opropoxy) phenyl ]i m dazo[ 1, 2-a] pyridine [0073]
550 nL of ethyl acetate was added to 28.17 g
(corresponding to 126 nmmol ). of cupric bromde to

obthiF XGRS GO W & s diuttifvn tfag: irg gubstrate,
(carrespagndi.ng .to 6Q.0 mmol) of 4'-hydroxyacet ophenone
R o B0 1A, ek iiE Je e g ace
of , 1( | Qr.of.or mwas. added. .Then, the resul.ti.ng .
3 e Rl BRI PR S S SR n
mdgjgﬁlﬁﬁﬁﬁgooled down to room tenperature and
filtered. The resulting filtrate was concentrated
undeysrieduced pressure. The residue was dissolved in
ethyl acetate and subjected to 15 decol oring operation
wi th addid i anmftvacdipressfariceal .griigh.oft hend estddiiea 2-
solution was filtered and concentrated. The resulting
cridde (@rodudhtwdslipierfiled lox iethsixyy pheed 1gels -col umm
chromat ography (el ution solvent: chlorofornm nmethanol =
2 G/odp imd e z0d dr, s ted Idyirded 120 ifsr sepeoipgicted using
acetate/ petrol eumether, to obtain 7.25 g
( d&tredpdrdrRgord weB FAuariide 6o ohspdmp2g 47 - (27-
hydroxyacet ophenone (Fig. .1-1, Step . [0Q74] .2..15 ,
CESRS R Ry T RS g - hrdotsmTsihed 242 bk aine Irig.
hydr.ox t @ehenope. ak co S 1ng to 10.0
oy SFES! B0 E AN Tndfaflel P IERESRRREL Iy Fad s
Me20h-12¢R LR G hecolRn@Syithng 8QhuttOReWMadas, fo
refluxed in an oil bath at 105C for 6 hours. After tﬁe
Cep@ilieQnthe ddthodl dekerieadt iana theer@ekeQNOrganic
sol ution was cool ed down to room tenperature, and
pgoitpesates Cadile Nolt.evedpard7r daovéledvolhe74, p.248
preci pitates were washed with acetonitrile and dried
ufd@®7Péduced pressure. The 5 resulting crude crystals
mﬁr% éﬁspended in a mxed solution of 20 nL of water
and’%6’nL of nethanol . Then, about 25 nL of a

sat ur d I dragencar bonat e _sql ut.i S ded
St ahed padl iy Qaenear bonal e, 0L 09 R, G050
uab@giaadalzbg@cwnh@ pYasliing pRchiuRgsolfeRr 8hl RiLALEAS, and
were filtered and recovered fromthe resulting
Mextiet@ylawiheclignbldiewashesetolt h vaéel , b8 0t dihedy1tin)

under reduced pressure, to obtain 2.41 g

(endr espehdilgtyitoadodRtmmbl reot-abibramplefdlphosphine

hydr oxyphenyl )i m dazo[ 1, 2-a] pyridine (Fig. 1-1, Step

2palliadium are added thereto. This reaction mixture is
heated at about 90°C and reacted for about 24 hours, and
then a solvent is distilled off and chromatographic
purification is performed to obtain 6-tributylstannyl-2-
[4¢7 - (2" -hydroxyethoxy) Iphenyl]l imidazo[1,2-alpyridine as
the target compound (Fig. 2-2, Step 1). The amount of

bis(tributyltin) to be used in this instance may be an

amount satisfying a condition where it is excessive



15[ 0075] 290 ng (corresponding to 1.0 nmol ) of

6- brono-2-(4' - hydroxyphenyl)ig@dgzo[l,Z-a]pyridine

that was sufficiently dried to renove noi sture was

di ssolved in 10 nL of N, N-di net hyl formani de, and 413

ng (corresponding to 20 3.0 nmol ) of potassium
caraRatierenas adeed-dherieho.cule ~Hod ur

suppl enented with 138 pL (correspondlnéﬁ?%ﬁ%}caéégi)lt is
of abohitoms3tfilmder dpr aRARBE, rand ot hen WA eSti ted #kaction
roomtenperature for 20.5 hours. After the conpletion

of subetredet i2orn4’t-ne regdiromyeshbbtl) phewds 125 -pour ed

into water and extracted three times with chloroform
Théocdleiniidedodhl, érefl pymildaner was washed with a

sat urated sodi um chl ori de solution, dried over
5 anH{8f8lis sodium sulfate, filtered and concentrat ed.

The - 34 - resulting crude product was purified by

r ecycl 61 faFAMBPETAPIHE tAHPL EURS A HEns: atCctbggs-position

T SR TR S TR

tr@ﬂﬁsE?H@gné g@gg}aﬁhgﬁeg Qyt%§B§ @?@LM& lgugﬁ5§guent is

I ndustry connec

ChbﬁtQiﬁéH}’vﬁglgﬁkabﬂs%9g1§9k§99£ﬁ?§pgﬂgtnﬁlE o 888es can

mmol ) of 6-brono- 2-

10 ( 3bef hivedoprnepexy) @heﬁybltmﬂ@zpialgy al pyFigi ng-£Figrep 1.
1-1, Step 3). 10[0076] 5 g (corresponding to
0. Edrnﬁnampbé 6whenn®- Q@@ﬁbund having a trimethylstannyl
(3" -fl uoropropoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne was
di S4bFLEEUSRt 185Nk BRbet biaer; ahdcleng-pésition is
trletgglan1n was added thereto. Then, 185 pL
( cBYP ‘Ta%h%i? 2 orPP36LaB Wl)aléft%u%lﬁ— r@lwf%/wam)be

tggragls ?rlp%ensatﬁ%yékf'ggg Qﬁn?&ﬁ&§%&ﬁﬁ§ﬁyltln)

15th§5§g After the reaction n1xture was stirred at 90C
for 24 hours, the solvent was distilled off under

reduces BERSEUAE. wIPE 58SLEUGa YOSy PHUAL AL eFi BY 1hemich the
binding site for the functional group is a carbon atom
other than the carben at 6-position can be obtained by
using a compound with a pyridine ring to which iodine is
20 bonded at a different site instead of 2-amino-5-
iodopyridine used in Fig. 2-1, Step 2. For example, when
a binding site for the functional group is the carbon at
8-pogition in the imidazopyridine ring, 2-amino-3-
iodopyridine may be used instead of 2-amino-5-
26 iodopyridine in Fig. 2-1, Step 2.
[0065]
(A method for synthesis of a radiocactive halogen-labeled

compound)



20 preparative TLC (elution solvent: hexane/ethyl
acetate = 6/4). Further, the E&sulting crude product
was purified by recycle preparative HPLC (HPLC
apparatus: LC-908 (under trade name: manufactured by
Japan Anal yti cal Industry Co., Ltd.); colum: two

JAl GELNoAg ! (%n‘a%F hof affer 257 pARe: 1 pranef st tiASPast epan

ﬁ\gﬁ\ ti cal d]gqéo%/%?%ﬁﬁé_t d%z connect ed to%%trh%rspect of

reS ondl n;g/]on 72101'(6;».; f begéjGescrlbed taking the case

flcypr [ ne (Fig. 1-1,
st'ep 4 %Pﬁﬁ%ﬁﬂ@&ﬂﬂﬁlﬁﬁﬁéwli Stient resul ts
5 of [ddwsresulting 6- 5 tributylstannyl-2-[4"-(3"-

fl uor opr opoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne (internal

st andarige &gt Reet Hydsitan)add B o hel Dme 1L078]
NMR appar at us enpl oyed: JNM ECP-500 (nmanufactured by

1Gchgpamdd ectr are Qeid fesrnleabanatdirgsdloring ttthe (3B ) hg
111-NMR (solvent: chloroformdl, resonance frequency:
500 VH)2 016 csvr@puncgwanarm as? Ve PEapduzl) in an
7.75- 7.74 (m 1H), 7.63- 59 7.20-7.11 (m
1H)nel7t IG5 SHyVert., 1)add4n@7 a( o[t 1 deiuzw 1@ng@ J
o Caiation e deh B 5l i
(osdi}i”rﬁlo P taingd By, knpwn @eéhﬁiis fﬁberef%@ﬁdwg( AR

6E%”fﬁﬁ§§i$¥§%fégy§$k%& #%%% % yth ggegglrgactlon

2- " a (<3
22 o et BMspg, e 1abeipa

p@ﬁﬁbdkéﬁﬂlﬂdmp&uﬁb.6v%&hhﬂk¥@%ﬂ@@&ib‘%a&ih no react1v1ty
(3"-fluoropropoxy)phenyl]imdazo[ 1, 2-a] pyridine in
with the labeling precursor, ['**I]sodium iodide and the
15 like can be used, and preferably methanol can be used.
[0067]
Ag the acid, may be used various ones, and
preferably hydrochloric acid.
The oxidizing agent is not particularly limited as
20 long as it can effect the oxidation of iodine in the
reaction solution, and is preferably hydrogen peroxide or
peracetic acid. The amount of the oxidizing agent to be
added may be an amount sufficient toc oxidize iodine in
the reaction solution.
25 [0068]
A compound labeled with a radiocactive halogen other

than ilodine can be synthesized by labeling a labeling

precursor that fits a purpose of synthesis with a



met hanol (concentration: 1 ng/nL), 100 pL of 1 nol/L
25 hydrochloric acid, [125]]sodiumiodide of 11.1 MBq
(20 pL in volune) and 10 pL dT:ﬁbgb(m/v) hydr ogen

per oxi de were added. After the m xed solution was |eft
to stand at roomtenperature for 10 m nutes, the

So'#ﬁ&f&a@@fve ?gﬁo'egugﬁgg: tﬁgnﬁifgggg trﬁ%r example,

folTow ng condition to o

2- qafl h y&
CQE#?l%go?%{%g;§¥5£%§§¥%€rgglné] }gg Pon—[fooéi] SHPLC

dFORPe t KO HIPh e RPENOREALK: byr@-éi]@,ﬁaﬁ?ee r@nig labeling

nanu act ured by Phenonenex Co.; size:

Vbl ecwhease: 2 O[dr 9821 I ok paees:ye) dieddfmcet oni tril e
= 20/80 to 0/100 (17 m nutes, linear gradient) 10 Fl ow
5r atret tdonidd 2o 1L, 2 Retpet odindJ dardvbeo | @iactiesi Biieh
absorptloneter (Detection wavel ength: 282 nm and
radi'GEtflupriydeoiomein( vhaupaetened bf aayhest: ttypefer
STEFFI)_ [0082] 1510 ml of water was added to the

f r £AGDRSTHG @afladsigis stanhem ks passed t hrough a
revgﬂﬁég phase columm (trade nane: Sep-Pak (registered
tradge k) Li ght C18 Cartridges manuf act ured by

Ve nde PRCioleam o o RECARRRNT . 18R

2 31
10 [ c&giazocl[eu%f%@ﬁr pyri ﬁ%&%}kﬁ%én& n&%n%%was rinsed with
1 nL of Tt @fagridit i efyndTla oo Wak RAsSRA:

therethrough to elute

2- [i4verd'idd wemo preo paepplten el e6sdlution which comprises
1251]i odoi mi dazo[ 1, 2-a] pyri di ne. The anount of 25

r adiltba@yadeny aldikectbva ed coempdaihe lwes compoMBd batnded
the end of synthesis). Further, the TLC anal ysis was
coﬁdhefaé&run@ephﬁ'ﬁéql@qmln@aé@m sPdisioangrag Ringer’s

1552%%@3ﬁn&§§c{%q5%% %Sus%edt¥opgntg%pgggggg@g %% like

other commonly-known radiocactive diagnostic agents. In
this instance, concentration of the present compound
should be adijusted tb not more than the concentration at
which stability of the present compound is ensured.

20 Dosage of the present compound is not specifically
limited as long as it is sufficient to obtain an image of
distribution of an adminiétered agent. For example, in
case of iodine-123(**’I)-labeled compounds and fluorine-
18 (**F) -1labeled éompounds, about 50 to 600 MBg per adult

25 Dbody of 60 kg weight can be administered intravenously or
locally. Distribution of administered agents can be
imaged by known methods. For example, iodine-123(}%1)-

labeled compounds can be imaged by a SPECT apparatus
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[0083] TLC anal ysis conditions:

TLC plate

RP- 18F254 (trade nanme; manufaétlured by Merck & Co.,

Inc.) 5 Mobile phase:
Bi o-i magi ng Anal yzer,

naggfg@ gLed b

%%gr%goxxgghenyl] 6-[ 1231 ]i odoi m dazo[ 1, 2-a] pyri di

qu

ne* [

Mﬁﬁm

met hanol /water = 20/ 1 Det ector
BAS- 2500 (type: BAS—2500

FUUIFILM CorEoratlon) [ 0084] Exanpl e
%Tl%{[g %g elegpcompounds can be imaged by

70 pL of a solution of

Yyl stannyl-2-[4"-

opr opoxy) phenyl ]i m dazo[ 1, 2-a] pyridine in
(concentrati on:
15 hydrochl ori c aci d,

1 ng/nm), 100 pL of 1 nol/L
[ 1231 ] sodi um i odi de of 260-330

MB (3Qer&OnPtién, V@E@U@ﬁeséﬁkF&n&gn@16EW&§Ldé%EHiH@d
i odi de sol uti on and 20 pL of 10% (w v) hydrogen

pasexdwlel ek aditech 1 IAfEervdhe fMsetnSid it i @phast ive

heated at 50C for

10 m nutes, the solution was

s Ubfagt ek tandHM T anedere tfbmrm esane Ho@edetll, onticas ERamples

Exanp

le 1-2,

to obtain 2-[4"-(3"-

f 1R rlopBiy ke e Res -4 fo ddiarinreas]it, Amatenricdine as

a fractlon

fr

a reverse
(regigi

ey

:ﬂ&td{fa%d JB&P%I]&T%S

packi'ng agent

[0086] 10 m of water was added to the
fThe 25 resulting sol ution mas passed through

ﬁggbco]umhﬁ qpe n : 9% P?& th
t e
hé‘{"%h

JF% defined
unn a sorps -

3% s MH¥AnCAl el 214 - (3"-fI uor opr oIOOXy) pheny1] - 6-

[0071]

Table 1-1

Coiigznd Common name

Compound 6-bromo-2-[47 - (37-
I-1 fluoropropoxy)phenyl] imidazo[l,2-a]lpyridine

Compound |2-[4'-(3”-fluoropropoxy)phenyl]-6-
Ii-2 iodoimidazo[l,2-alpyridine

Compound | 6-bromo-2-[47 - (27-
I-3 fluoroethoxy)phenyl]imidazo[l,2-alpyridine

Compound | 2~[4’ - (2 -fluorcethoxy)phenyl] -é-iodoimidazofl, 2-
I-4 alpyridine

Compound | 2-{4’' - (3”-fluorcpropoxy)phenyl] -6-
I-5 iodoimidazo[l,2-alpyrimidine

Compound | 2-[4' - {3”-fluorcpropoxy)phenyl] -6-
I-6 [**°1] iodoimidazo[1, 2-a] pyridine

Compound | 2-[4’ - (3”-fluoropropoxy)phenyl] -6-
I-7 [**?1] iodoimidazo[l, 2-a] pyridine

Compound 6-bromo-2-[47-(3"-
I-8 ['*F] £luoropropoxy) phenyl) imidazo[1, 2-al pyridine

Compound 2-[47 - (27 -fluorocethoxy)phenyl] ~6-
I-9 [**’I) iodoimidazo[l,2-alpyridine




[123- 1]iodoi mdazo[1, 2-a] pyridine. The col um was
rinsed with 1 nL of water, and_then 1 nL of ethano

was passed therethrough to elu
2-[4'-(3"-fluoropropoxy) phenyl] - 6-

5[ 1231 ]i odoi m dazo[ 1, 2- a] pyri di ne. The anmount of
rad?ﬂ@ﬁgﬂvity of the obtained conpound was 112-153 MBq
at end of synthesis. Further, the TLC anal ysis was

congugted under g 1Rang; ¢and teﬁ%ﬁg&ﬁ%{@ &g 23

and—asa resul t theTadrocheni cal purtty ot tne

g?rm@mp%p@@ Shdp1 3[1%81%]z05[x1a,@1aq pkﬁdl%@t hesi s

6- birowmz-12- [ 4' - (3" - pt ol uenesul f onyl oxypr opoxy) phenyl ] i m

I dazo[ 1, 2-a] pyridine [0088] 1550 nL of ethyl acetate

Swas added ntlo XB.elithygl worates podiadidd tl2@ sl )g of

cupric bromde to obtain a suspension, to which a
soH@ﬁnm¢ambH@iﬁ&'GC(déﬁregpﬁﬂdhﬁgCM@nﬂm(bnumwdp ¢ obtain a
4' - hydr oxyacet ophenone in a _m xed solution of 50 nL of

et WSP&@&@P@ &Rd Y4t aofsoil@lt@mnopéf Gr-rh8nas (ggge@sponding

h [t fl d. Aft 5
I T O I N S
filt d..T |t filtrat
Comgtaie ang L gy The e T U o1 e

10di 80Lve¢oi-h %Egy d@%ﬁtatfhﬁgd éﬂgjfgéﬁgtiﬁ ixture | was

decol oring operation with tion Of active ar coal
ThQ@flhhédfeSMf&éﬁQSS@$@$éOntM@Sréa&Eféﬁdmﬁﬁgure was cooled
concentrated. The resulting crude product was purified

by dblashosicbbmatgebecakbumn shdofat egi-apghy (ke UkéOMlting

39 - solvent: chloroform methanol = 20/1), and
re£n9§ratﬁuwea ﬁpanﬁethyteécendee/peﬂuobéupreshere t dfhe
obtain _7.25 écorrespondlng to 33.7 mol ) of

0- BEBHEVE vaRyfis%paretopReRbRE] (Ergtaterang: ggbipcted to

152!%%2%%9 %8 gpgr Egﬁngghngd&gtignoogngcllve charcoal.

Then, the resulting solution was filtered and

_concentrated. The resulting crude product was purified

by flash silica gel column chromatography {elution

solvent: chloroform/methanol = 20/1), and recrystallized
20 from ethyl acetate/petroleum ether, to obtain 7.25 g

(corresponding to 33.7 mmol) of 2-bromo-4'-

hydroxyacetophenone (Fig. 1-1, Step 1).

[0074] '

2.15 g (cbrresponding to 10.0 mmol) of 2-bromo-47 -

256 hydroxyacetophenone and 1.74 g (corresponding to 10.0

mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL

of acetonitrile. The resulting solution was refluxed in

an oil bath at 105°C for 6 hours. After the completion
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hydr oxyacet ophenone and 1.74 g (corresponding to 10.0
mmol ) of 2-am no-5-bronopyridéhe-were dissolved in 50
nmL of acetonitrile. The resulting solution was
refluxed in 10 an oil bath at 105C for 6 hours. After
the cqonpletion of the reaction, the reaction sol ution

&R FEHPT 0 TS0 FREPERIO A SR Lt 18R iEe €Pﬁ|1?§t ggwn to
were filtered and recavered.. The precipitates we
md%ﬁ?ﬁ?ﬁﬁﬂ?%%%%%%uﬁ?ﬂl@rgﬁ&P&Fﬁéﬁsuﬁﬁéﬁ ﬁé&ﬁ@é&d and
pressure The 5 resulti crude_cr wer e
sﬁgﬁgﬂr |n 3 ﬁ1953C§BfB%F%ﬁ %?rﬁoxﬁfgﬁé ¥hter and 20

I h b 5
R age oy s el e PR e

a@%éﬂr%ﬂﬁgdéﬂﬁaémﬁiy§Qﬁu%a%%@ef%&s%eﬁﬁ%ﬂt%ﬁ Hshﬁgean
ul trasoni ¢ washi ng machine. 20 PrecCipitates were

fiddleradrargd pecavecedwbiem bR peSHl! bAJmBEXEHRE,. Then,

sufficiently washed with water, and dried under

r edhecerd 2 edswife 2 tatakbaed 2odiuve hydrogspeadbbgate

8.32 mmol) of 6-brono-2-(4'-
hyériasbyisre wpls) ipdidgaz 6h&reta) ppriddithe (Exgure- RasSeepicated

2) . 25[0090] 1.45 g (corresponding to 5.0 mmol)

oﬁcﬁ'@r6%@“?664051ﬁ9dﬁBxVéﬁéﬁ?PP#ﬁlW&ﬁgﬁmgzmanyﬁ?d|ne
Q@t was ,sufficient drle to ._renove noi.sture

§?&L9é&aFﬁssﬁere Eglteﬁﬁ of R, REGPYEERT FEPRa Ge
a0 2,07, (A9LE8000ERg L 0,190 1BLL 40,1 PR ASEEUT an

carbonate-was a ereto ure was

S@&ﬁ%@ﬂ%ﬂh%@ Welill B8O PLsEGREr €8ROREEDYNT § £13g mol )

of 3-bronmo-|-propanol; and thén the solution 5 was
stbe&e@s@bne@@glteneeeatmmelﬁObflz beums-2Afker the

conpl etion of the reaction, the reaction solution was
pboydedxiyphenyat émidadodxt aef petrtiiiee t(Fogs ®M-Lh Step 2) .
chl orof orm The conbi ned chl orof orm | ayer was washed
wilPR7&1sat urat ed sodi um chl oride solution, dried over

10 anﬁ¥drous sodium sul fate, filtered_and

conce Pafd cﬁﬁgeﬁ?gﬁﬁﬂpﬁg tor dd@ Predictfwgsbromo-2- (47 -
[ fro anol ;to._ohtain
%?¥§égghgn q 5569&9 E ?$Py§1 1nﬁotﬁag wgs
sbéf1@§enﬁi?gg§%?aoggx¥éﬂ8%8yhhhgkg§é°b%s2a§£2¥ﬁbgan§n 10
(&Qrb&SNQNddﬂ@etﬂnyérﬂHﬁhﬂleaﬁdbﬂQEUm? éorrespondlng to
(3"-hydroxypropoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne was
dids¢ohwed )i nflPonbsefiupycadboratanda&9dddgd thereto. The
(corresponding to 1.0 mmuol) of
prigtugrevasf snpbdhmentdé wathaddédubndeprzesmanitag to
bath. After the reaction solution was stirred at room
ténﬁe@@P&ﬁeoﬁoﬂ EGOHEU?SflPPrﬂB§OEBHPedaﬂﬁtEhﬁBtEFSand
ractg?ﬁihree times with chi orof8rn1 The conbj ned

fi-or6f | a8’ Rﬁ@PﬁEQEEHemFPE 4%sat BPEFEd t§fm the

completion of the reaction, the reaction solution was
poured into water and extracted three times with

. ¢hloroform. The combined chloroform layer was washed
with a saturated sodium chloride solution, dried over

anhydrous godium gulfate, filtered and concentrated. The



chl oride solution, dried over anhydrous sodi um
sulfate, 25 filtered and conce?trated. The resul ting
crude product was purified by %cycle preparative HPLC
(HPLC apparatus: LC-908 (under trade nane:

manuf actured by Japan Anal ytical Industry Co., Ltd.);

l ' i L f - - . r :
oo S O by SaBaR AT YO M“fﬁ% Ay B
?ﬁ_—%‘ﬁa@é tiQ@e ek i . 3 r
gg ain 87tﬁ§%(correé§%%£ %5&%%%%?f§ %§£?§%oghndg9 trade

6- b@eD- rhtrac8urkd By Japan Analytical Industry Co.,
t ol uenesul f onyl oxypr opoxy) phenyl ]i m dazo[ 1, 2-a] pyridin
e (Eidg.) ;1cdlulheptdp. JRAQY2] 2H (unflee W¥RiEeasmeenent
results of the resulting 6- brono-2-[4'"-(3"-p- 10

5t omasndsyithoryl byypgropoxpnphAenykhilniiddrsEty2<al pyLtdi h
e (internal standard:. tetramethylsilane) are shown
beFéwnerted3rogethevRappacapris senpbbiedof o ECPo50Dtain

(manuf actured by Japan El ectron Optics Laboratory Co.,
Lt d9<( FEQ FPr 18T PORRNRNE s 6Py 8rB 6 6 cAMBL bf BF np gpromo-2- (47 -

re ance frequency: 500 . .6 .8.26-8.24 (m_,1H), .
3 o ERESEp Y ypBeny b S 0B 85§07 s P ket fpig. 1o,
7.80cfdgyd = 9.7 Hz, 1H), 7.26-7.23 (m 2H), 7.21 (dd,
J = 8.7, 2.0 Hz, 111), 6.84- 6.80 (m 2H), 4.26 (t, J
10 = foB7bF, 211), 3.98 (t, J = 6.0 20Hz, 2H), 2.35 (s,
3H), 2.13 (quint., J = 6.0 Hz, 2H). [0094] 13C NMWR

(sol vest: mghliebetespudliingesenanoe hmeUYeneYs-328mo-2- (47 -
MHz): 6 158.67, 146.53, 144.79, 144.08, 132.77,

1293 80f11270B7opdRyY) BilentPViBdBlad@61 20;all@pr #dine was
117.87, 25114.63, 107.40, 106.76, 66.97, 63.08, 28.85,
21dgpsolved in 10 mL of dioxane, and 2 mL of triethylamine
was added thereto. Then, 185 pL (corresponding to 0.36
15 mmol) of bis(tributyltin) and 20 mg (at a catalytic
amount) of tetrakis-triphenylphosphine palladium were
added thereto. After the reaction mixture was stirred at
90°C for 24 hours, the solvent was distilled off under
reduced pressure. The residue was purified by the
20 preparative TLC (elution solvent: hexane/ethyl acetate =
6/4). Further, the resulting crude product was purified
. by recycle preparative HPLC (HPLC apparatus: LC-908
(under trade name: manufactured by Japan Analytical
Industry Co., Ltd.); column: two JAIGEL 2H (under trade
26  name; manufactured by Japan Analytical Industry Co.,
Ltd.) connected together; mobile phase: chloroform), to

obtain 42 mg (corresponding to 74.2 pmol) of 6&-

tributylstannyl-2-[47 - (3”7~
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- 42 - [0095] Exanple 1-5: Synthesis of

6- brono- 2-[ 4f- (3" - - 35 -

[ 8F] f1 uor opropoxy) phenyl | i m dazo[ 1, 2- a] pyri di ne

[0096] 5['8F] fluorideion-containing H2180
(radioactivity: 4210 MBg, a value converted at the

bebt RAT PlT SPCLEY hp sy L) inbde patked- 2 Hpvuihine SEpLPakl -1,
Liggt C%@ (under trade name; manufactured by Waters)

t 0" addofb  and col l ect [18F]fluoride ions. Then, a
poL@Q§%Pn1carbonate solution 10(66.7 mmol /L, 0.3 nlL)

n .5 m of a solution of 20-ng (corresponding to
53.2 p ) ' 2 r tr C
nanufag?%rggﬁbﬁg%gﬁgéﬁ%%E,giégﬁgsi%kagg o%%?ﬁ%?%n%eﬁé
pa@ﬁﬁ&;ﬁﬁ@%%fezc%um@tp elute the ['8F]
fluoridelons. I1I5[0097] The el uate was heated
untieiohsd iﬁf?ﬁ%ﬂ M i 032100 IELé%§¥¥Hdﬁﬁ% iffarnal
and sdgg%é%g%te th%?ﬂactetonig%ile (0.3 an2¥ﬁ%nd .
azewdndt dal teyt chmdti by e Tanedr ynes Sshdun thdsew 1. 0 nil
of a solution of 5 ng 20(corresponding to 10.0 pnol)
of [&'Btlonp- 2-[ 4' - (3" - p-

t ol uenesul f onyl oxypr opoxy) phenyl ] i m dazo[ 1, 2-a] pyridin
e syntiéR P Ebeve TP XD e/ NU4EGR-500 (manufactured by

di met hyl f.or mam de_ was added thereto, and heated at
13{%’%%rglﬁtrﬁ%t%t.l% t@qq?éx?%cqq on 1&¢} ut {6 IMds

cool et t it s. 2 assed through a Sep- Pak
Plus S % (@Pé&gnﬁang%togro%"_e ¢h e 2Rautcy:
r eagd My solutd qn wasysugppl nt ed gui t h (=35 .

x 3). The) etSJheér Qj;lorﬁtsgi%n&?'hglt%h'a bégenﬁpf\?tss@{d V\%s) ¥ 75
heated o, 60G undess helggimugasiny-, 48 2o0-St.reammndy), 7.00-
concentrated. The concentrated solution was dil uted

wia P2 (., ¢ffl)a meed Gl ,utdzpn=047.0 Hz, J = 6.0 Hz, 2H),
nmet hanol /water/triethylam ne = 800: 200: 1. [0098] 5The
résul®itfg sbl=utti-oh Bras 25Uri 2.9 bydauBInt ( clekurm26.1 Hz, J
Capcel ]l Pak C18 M5 (15 mmi.d. x 250 mm manufactured

by $hi%éizto 2E6.,, W8tk 4l dfofBol erit®?-1-31 (m, 6H),

1.19-1.04 (m, 6H), 0.91 (t, J = 7.2 Hz, 9H)
[0079]

Example I-2: Synthesis of 2-[47-(37-

fluoropropoxy) phenyll -6- [***I] iodoimidazo[1,2-a] pyridine

[00BO]

- To 53 uL of a solution of 6-tributylstannyl-2-[4'-
(3”-fluoropropoxy)phenyl]l imidazo[1l,2-a]lpyridine in
methanol (concentration: 1 mg/mL), 100 pL of 1 mol/L
hydrochloric acid, [**Ilsodium iodide of 11.1 MBg (20 uL
in volume) and 10 plL of 10% (w/v) hydrogen peroxide were
added. After the mixed solution was left to stand at

room temperature for 10 minutes, the solution was



nmet hanol /water/triethylam ne = 700/300/1). An eluate
fraction containing the target conpound is diluted
with 10 100 nL of water, and-tRén-passed through a
Sep- Pak Plus Cl18 (trade nanme, manufactured by Waters)
to adsorb and collect the target conpound. Then, 20 nL

f t. th h.th [ unn t h it.
T o R 1 et i D iih R €6
| ute i, 5 0f 6-b -2-14' -(3"-
iSE Tﬁﬁ&?g%?%%%ﬁg%ﬁﬁ%ﬁ???ﬁ%&%%?%ﬁ%§§¥§%ﬂy?%dine in

t - j ned ' VAN | 769 MB
(107 oo 2o KA e e o™ Alcor di ng

to folag1FLC anal ysis on the follow ng conditions, the
20 radi ochem cal purity thereof was 95.9% [0099] TLC

5anal ysipprgonsitdianisnsiLC plate: Silica Gel 60 F254
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(trade nane; manufactured by Merck & Co., Inc.) 25

Mo Bioll emph a $éenCleticef QumbnetBanekhtiel ekl afkRafactured by
500/ 10/ 0.5 Detector: Rita Star (trade nane;

maRbEnomgres By .raptiest:) 4.6 44150 6K00] Exanple 1-6

Synt hesi s of . _ . _

6- UPBABe2Phase: 20 Bt & tehEduProngebiyeroly ppnbapitriie =
da 2-al pyridine Q101] 550 nL of ethyl acetate
maéSQéBeaotg/égplgla kGEBFLESpéﬁBPﬁﬁ 529260kl ) of

cupk j i.d 0 tain a suspension, to which a
soﬁ%?ﬁogggg[8$1§ gg?gépresponding to 60.0 nmol) of

4' nayd ac : i §;aipL xe I 5 ;
e B e R N

Theavet BgERSURBRNEMNT Xhel LaBSa bL{ L uk9deothit &5 5
hours, the reaction m xture was cool ed down to room

t ekmenafaceuaad byl reyedst Theypesgrterng)filtrate was
concentrated under reduced pressure. The residue was
di §86BYkd in ethyl acetate and subjected to 15

decol ori ng_operation with addition of active charcoal.
Then, tReMle8t FRRETsHREt PEACHatOf FheefEachhen. The

cogcegi%fted. TH .rgsultiqg cr%ﬁg?gro uct was purijfied
by” FTALH 47| PRhU GPT CBRE BT S bgrdphy TereaTeh Phase
SOLYPn FOLOROTQLAL MBELAN0Li = A0 ddreP] trademark) Lignt
recrystallize
C1l8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
and collects 2-[4’-{(3”-fluocropropoxy)phenyl] -6-
[***I]iodoimidazo[1l,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed
therethrough to elute 2-[4'-(3”-flucropropoxy)phenyl]-6-
[***I}iocdoimidazo[1,2-alpyridine. The amount of
radiocactivity of the obtained compound was 5.5 MBg (at
the end of synthesis). PFurther, the TLC analysis was

conducted under the following conditions, and as a result,

the radiochemical purity of the compound was 96.0%.
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20 fromethyl acetate/petroleumether, to obtain 7.25
g (corresponding to 33.7 nmol }70f 2-brono-4'-

hydr oxyacet ophenone (Fig. 1-3, Step 1). [0102] 2.15 ¢
(corresponding to 10.0 mml) of 2-bronp-4'- 25

hydr oxyacet ophenone and 1.74 g (corresponding to 10.0
m1083df 2- ami no- 5- br onopyri di ne were di ssolved in 50
nL of acetonitrile. The resulting solution was

ref | uxeleC i 3y oid At EHOMED5C for 6 hours. After the
conpletion - 45 - of the reaction, the reaction

sotift iR SRs REGIISER SGoviry TEGSr S6c e pB4EGEEredngy Merck &
pQggipL%at s were filtered and recovered. The

preci’pitatds were washed with acetonitrile and dried

. . I ti d I

LR I HERE PREEE MR R Lo " T ot e

ad 1208y Ofz iRt haRehy ARG, -2hougx25 %%ooﬁtgge: S-2500
rggenc ) S agéed

saturated sodi um hyd arbonate solution

t herRifcandd e mosterevesserkeabed for 5 minutes
usi ng an ul trasoni ¢ washi ng nmachine. 10 Precipitates
welroe 8f4i1l t ered and recovered fromthe resulting

m xture, sufficiently washed with water, and dried
ufdenrleddcéd presbesés b 8btlain (3741 ¢
(corresponding to 8.32 nml ). of 6-bronmo-2-(4"-
hy PP ER phaayel 16213 pVvipdramidrzgll]23al Byep
2%0 % [[0103] 621 ng (corresponding to 10.0 nmol)
of %8y ene gl ycol was dissolved in 100 nL of

nmet hyl chl,oride. his sq@l ution,under an_ice ,

pat b, 5 a4 A8 P shanuRD B PO LR o5 R e var 47 -
oxizde, hng s : 0 ;

R R e i e R S
millithagb 1p-(behuenesat i Ayl chihgyinde , Wwebe added. 1Thel /1.
resulting mxture was stirred at 0OC for 2 hours.

| iyaliroiohd omact ecddwel E3fi kodied outlidk dhe26easBboMBg (30-
m xture, and were washed with ethyl acetate. The 25
waShivhgs nnwEpduEeihi ABdHR PR Lhamplybr apdivangodhde

m xture was _concentrated, The resulting crude product

WES RGP 8%y Of PhsREsLPFcAW4Y) BBFHRRCRNPBRAYOYE apRle
(elution | vent.. . hexane/ ethyl. acetate = 1/1) t o
oG EREENne TANE SONGAERE Mo e shary orfor

24hydn hyl ¢t I a  El 1: 3, P
A0SRy . phyanea LBt il EL0catyd BN Rhger ohe

t@ame conditions as in Example I-2, to obtain 2-[4'-(3”-

U

fluoropropoxy) phenyl] -6~ [***I] iodoimidazo[1,2-alpyridine
as a fraction. |
[0086]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C18 Cartridges manufactured by Waters: the packed amount

of the packing agent: 130 mg) so that the column adsorbs



5 2.95 mmol ) of 2-hydroxyethyl -p-toluenesulfonate in
tetrahydrofran, 388 ny (corressgnding to 1.34 mmol ) of
6- brono-2-(4'-hydroxyphenyl Ji AFdazo[ 1, 2-a] pyri di ne
and 780 ng (corresponding to 2.97 mmol) of
tri phenyl phosphi ne were added. Further, 6 nL of
N, { net-hyl f.or nam de was 10 added thereto t
cor'gprfge{% 1;‘1 éd-_lf t5520 \r/T[]é t h(\(/e?c ofn RS XtYHé)thre g‘t] i"6n
m Xtrer@,- : CQr £ i.ng.to 2 | ). of . :
diiioﬁ@éﬁ%?%ggg%%éﬁ@%iﬁ?ﬁ?&q%ggjghdeggéA?FgP%?hgas rinsed
reqgiion WX OH §0es Stidd @Hhedl 1F QM IReLALYT grafsoﬁas sed
17 hours, the reaction solution was concentrated. The
15 treswithimgotr wde pReeUet- was Purirhhed Ry obba$hphenyl] -6-
silica gel colum chromatography (el ution solvenP:
5 hexXaftal] dtchiyli md detzat(a , 2 -63/35).dihesol Tht eamatterof n
chl oroformwas filtered out of fractions containing a
t argeticeopouing. cEurhkeopteheedesohpbngdcwade1ppedast MBg at
was purified by 20 recycle preparative HPLC (HPLC
apphfatus: ofcsypgheghger Frntlecnantehe nBhGfaea Ly sis yas
JapanEAn%I ticgl I ndustry Co., Ltd.); colum. two
JAFEELYS eﬁuﬁﬁ FTt FafeSA%Re COREALLGREUREd 1By EaPRAe 1-2,
Anal vtical |ndustry . td.) connected.together;
oA e BnasGeo bR or ber KoL PEhEBEARY BS: 759 yShyche compound
10(cgéFe§QQ@g[ng to 164 pnol) of 6-bronp-2-[4'-(2"-
p- t ol uenesul f onyl oxyet hoxy) phenyl ] i m dazo[ 1, 2- a] pyri d
ne[obeg; 1-3, Step 4). - 47 - [0105] The NWR
nmeasurenent results of the resulting 6-
br 8memBip41-42" Spnthesis of 6-bromo-2-[4-(3”-p-
t ol uenesul f onyl oxyet hoxy) phenyl Ji m dazo[ I, Z-aJ pyri di ne
5 apéusheenlbehphoxjPicpdxy) phenivR appddaad U5, 2apl @yeddine
JNM ECP- 500 (manufactured by Japan El ectron Optics
LabBP&Bbry Co., Ltd. (JEQL))

1H NMR_(sol vent: di et hyl f ormam de-d7, 10frequency: 500
15 \z) - 68! 7%‘!-‘489?1%%&;?0 E8bfiakge added to 28.17 g

(corresponding to 126 mmol) of cupric bromide to obtain a

éuspension, to which a solution of 8.18 g (corresponding
to 60.0 mﬁol) of 4’ -hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL of

20 chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room ﬁemperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to

25 decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified

by flash silica gel column chromatography (elution



8.19-8.17 (m 1H), 7.81-7.77 (m2
7.41-7.38 (m 1H), 7.39-7.36 {m 2
1.9Hz), 6.85- 6.81 (m2H), 4.34-4

H, 7.73-7.70 (m2H),
H, 7.20(dd, J=9.5,
.31 (m2H), 4.19-4.15
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solvent: chloroform/methanol = 206/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (Fig. 1-2, Step 1).

[0083]

2.15 g {corresponding to 10.0 mmol} of 2-bromo-4’-
hydroxyacetophenone and 1.74 g {(corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 105°C for 6 hours. After the completion
of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 2.41 g
{(corresponding to 8.32 mmol) of 6-bromo-2-(4'-
hydroxyphenyl) imidazo[1,2-alpyridine (Fig. 1-2, Step 2).
[0090]

1.45 g (corresponding to 5.0 mmol) df 6-bromo-2- (4" -
hydroxyphenyl)imidazo[l,Z-a}pyridine that was

sufficiently dried to remove moisture was dissolved in 50
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(m 2H). [0107] 15C- NWR (sol vent:

di net hyl f or mam de-d7, resonance frequency: 125 MHz):6
158. 32, 145.91, 145.24, 143. 84, 4$33.15, 130.18, 127.83,
127.54, 127.13, 127.15,126.90, 117.56, 114.86, 108.73,

105. 80, 69. 28,
mL of N,N-dimethylformamide, and 2.07 g {corresponding to

15.0 mol) of potassium carbonate wags added thereto. The
mixture was supplemented with 680 ulL (corresponding to
7.5 mmol) of 3-bromo-l-propanol, and then the solution
was stirred at room temperature for 17 hours. After the
completion of the reaction, the reaction solution was
poured into water and extracted three times with
chloroform. The combined chloroform layer was washed
with a saturated sodium chloride solution, dried over
anhydrous sodium sulfate, filtered and concentrated. The
resulting crude product was recrystallized from methanol
to obtain 1.28 g ({(corresponding to 3.67 mmol)of 6-bromo-
2-[4' - (3”-hydroxypropoxy)phenyl]l imidazo[1,2-alpyridine
(Fig. 1-2, Step 3).

fooo1}

177 mg (corresponding to 0.5 mmol) of 6-bromo-2-[47-
(3”-hydroxypropoxy)phenyl] imidazo[1,2-a]lpyridine was
digsolved in 10 mL of pyridine, and 197 mg (corresponding
to 1.0 mmol) of p—éoluenesulfonylchloride was added under
an ice bath. After the reaction solution was stirfed at
room temperature for 16 hours, 1t was poured into water
and extracted three times with chloroform. The combined
chloroform layer was washed with a saturated sodium
chloride solution, dried over anhydrous sodium sulfate,
filtered and concentrated. The resulting crude product
was purified by recycle preparative HPLC (HPLC apparatus:
LC-908 (under trade name: manufactured by Japan

Analytical Industry Co., Ltd.); column: two JAIGEL 2H
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65. 88, 20. 69. [0108] 20 Reference Exanple I|-1:

Synt hesis of 6-brono-2-[4'-(341 -

fl uor opropoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne

(nonradi oactive fluorinated forn) [0109] As a sanple

for evaluating affinity with anyloid, 25 solubility in

f af URAR nufadie fiane y Nt iR pree@my chigrufdalytical

non-radij oactive fluaorinated form of .

6- DROMD2EY 4°2 (3" L5q Wor BT pHFRA G ™ dXole Rhagsy
ridipe s _synthesized. - 48 - [0110 .50 nL of
TS ETa i e F 7 1A GG g mmol)

1 np/ _f£upyic, hrqomde to obtain a suspension, to
mﬁ?%h a:%%ﬁaf?o‘{oft%.%g1g (corresponding 5 to 60.0

' ﬂﬁgrQ%¥§ﬁ§hQB§g Ly @, s .xed s ti .of ;
ggtpé n%uégﬁe%%%yl alcet te an ggﬂﬁ_ﬁgfﬁ%raf%%o[fld?m%vw?} 1?f1ne
adgegy . Then, gﬂgp rgsul ting mxture was refluxed. After
5 hours, the reaction m xture was cool ed down to room
teppeyAt ure and filtered. The resulting 10 filtrate
was concentrated under reduced pressure. The residue

was di Beol| NRI niersttyylerdr etes el tn b & e ctediiting 6-

bromo-2-{4"-(3"-p-
toluenesulfonyloxypropoxy)phenyl] imidazo[1,2-a]lpyridine
(internal standard: tetramethylsilane) are shown below.
[0093]

NMR apparatus employed: JNM-ECP-500 {manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: chloroform-dl, resonance freguency:
500 MHz): & B8.26-8.24 (m, 1H}, 7.84-7.80 {(m, 2H), 7.77-
7.74 (m, 2H), 7.74 (s, 1H), 7.50 {(d, J = 9.7 Hz, 1H),
7.26-7.23 (m, 2H), 7.21 (dd, T = 9.7, 2.0 Hz, 1H), 6.84-
6.80 (m, 2H), 4.26 (£, J = 6.0 Hz, 2H), 3.98 (t, JT = 6.0
Hz, 2H), 2.35 (s, 3H), 2.13 {(gquint., J = 6.0 Hz, 2H}.
[0094]

’C-NMR (solvent: chloroform-dl, resonance frequency:
125 MHz): & 158.67, 146.53, 144.79, 144.08, 132.77,
129.806, 127.87, 127.81, 127.28, 126.20, 125.43, 117.87,

114.63, 107.40, 106.76, 66.97, 63.08, 28.85, 21.60.



15

decol oring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting ¢rféide product was purified
15 by flash silica gel columm chromatography (el ution
sol vent: chl orof or nf net hanol = 20/1), and
reCﬁﬁﬁﬁgllized fromethyl acetate/petroleumether, to
obtain7.25 g (corresponding to 33.7 muol) of

2- btompnd 1 Rydeoxyacetophenong (Fld, Jy4. Step 1).

aq

20[ OJ.J.J.J Z. 1o g(oorresporur nmg—t o oo o) —01
2- PO o P OMAGH ABIENANEI AN 11 /4 1By ridine
(corresponding to 10. 0 miol) of
2- dmwioe 5- br onmopyri di ne were di ssolved in 50 nL of
acetonitrile. The resulting solution was refluxed in
525 an di'fFbéhioeatdd 05 f osnta hoiris . 1AM efrddiactivity:
conpl etion of the reaction, the reaction solution was
codkéf HBam toveoom tenperatdr et ahd begthpihgt e were
filtered and recovered. The precipitates were washed
wi Bhmtheggs) waet baPeRAl shaauglr Redenntiek biedbtedMA (under
prgssH%e. The resulting crude crggtals wer e suspended
i n“ASAF xBTS oI URMBAEFU6AnPY ol alvar et BRdR9eCHR apd collect
neth%g%audgqgn,.about %ﬁ nmL of atsaturated sodi um ,
hyéro encarbonate€™s ‘sof U on*wWBR T aTTEE™ t Fidt BBt angolution
th 1 %t S §oRi e 0 l nut e i ng. an
10 F e B LS N, SOT R, Py S L WL P LG BT o8 2 mo
anqcheee¥pERAihg oMbt BE §esHbij NGr MXy M &ri SUE 44 Clehdy
washed with water, and dried under reduced pressure,
t ot phdlai nade 4 Imgnl P4 cOnT €3 popdiagek ocd. 32u.4aD) ) 19f
6- brono- 2- (4' - hydroxyphenyl )i m dazo[ 1, 2-a] pyri di ne
(FrgetanitrStepwele p@94@d throug@dlthy dcbinmesponsiwge the
to 1.0 nmmol) of 6-brono-2-(4'-
hy 8r Sx ¥ pHERyARi #PBEZzo[ 1, 2- a] pyri di ne that was 15
suEﬁég%fntly dried to renove noisture was dissolved in
10 N, N- di met hyl f or mami de, and 413 ny
(corre ngi n 0, 0 ot.assium car bonat e S
added ?ﬁgr%%%gt#h%§%$§%%?%&m%édgﬁh%? TERt S WF THEAB8-C
pL1 6 60F res Rangs Aol i
1- brono-3-fl uorcgoh{[c;ie}%f)a"glaett:>e and I%% g:fhup\l%lsen&%1 1:setdf rvfletJ1 at
r osat & esipiet ek 1 e(d 0F kD) howd Sazeth@ip itdia 6ol At 10g to
of the reaction, the reaction solution was poured into
wedeynesgsl. efior attied tlhiCeelt iofes wolhtdebhooaf ér sy The
conbi ned chl orof orm | ayer was washed with a saturated
20 sobFemreterdigy ot Wq dh,umirl e dd foeeror@BicarPrydl’ oUlss ” -p-
sodiumsulfate, filtered and concentrated. The )
r SSUHMSTHP EHA R JPom AP ias Rhvemtliledisp soddyd-@l pyridine
pr rative HPLC (HPLC aratus: LC 908 nder trade
nasﬁﬁj?chﬁcasnllﬁeéic—lt EF vy Ihavh ity rfgmide was

added thereto, and heated at 130°C for 10 minutes. After

the reaction sclution was cooled down to 30°C, it was

25 passed through a Sep-Pak Plus Silica (trade name;
Waters) each time the reaction solution was
supplemented with ether (3.5 mlL x 3). The ether solution

that had been passed was heated to 60°C under helium gas



- 50 - Ltd.); colum: two JAIGEL 2H (under trade

name; manufactured by Japan -Anad ytical | ndustry Co.,
Ltd.) connected together; nobile phase: chloroform,

to obtain 302 ng (corresponding to 0.866 nmol) of

6- brono-2-[4' -

5(3trﬁﬁmoa@ér oposgitphengtll i Mivhzsiriceajayad damlet(iking was
1- tep 3). [0113] The NMR neasurenent results
fdﬁﬁét?@sﬁFthé gl of a mixed solution of

- f h I d 1,2- 10
a]%?FP@F%%/Yéﬁ?Efﬁggégg ﬁggﬁﬁgpr:$¥%Léghy$§?Fane) are
l ow. [0114] NMR appar at us enpl oyed:

JN -500 (rmanufactured by Japan El ectron Optics

Labor at-QLy o n

chloro g%n% ?ngégngégg %éqégég%hwg%ééﬁ+§§ EEL% é%?lumn
(ddapder1 oSk 812 Mi. &itﬂmm7 8§ 8§5§n%m2Fganufactured by
751748(m1H) 9.5 1. 1H),

6. 991 6 880 (00 . 2H)td4) 67e11d1§10121é<bﬁren6.7 1 HZ_ J =5.9

Hz, 2H), 4.15 (t, J = 5.9 Hz, 2H), 2.19 (dquint, 3JHF

= BSCLaR0l Heatdr A H1OchizlaRte $0145]3d8C NVRAn eluate
(solvent: chloroformdl, resonance frequency: 125

NkﬁlyaCquggc@ltammmthqmamet 1Q9medund 2¥7s 38} luted with
126. 15, 125.41, 117.87, 114.78, 107.41, 106.71, 80.71

10 (dlo%sf&%c@f 3Rt 6 4B, Lo sergerd solerougls 3 $gp-Pak Plus
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fg gtfagqugme, mgh£¥gétured by Waters) to adsorb and
collect the target compound. Then, 20 mL of water was
passed through the column to wash it. Then, 4 mL of
ethanol was passed through the column to elute a solution
of 6-bromo-2-[4'-(37-

[*°F] fluoropropoxy) phenyl] imidazo[1, 2-a] pyridine in
ethanol. The obtained radiocactivity level wag 769 MBg
(107 min. after the beginning of synthesis). According
to the TLC analysis on the following conditions, the
radiochemical purity thereof was 95.9%.

[0099]

TLC analysis conditions:

TLC plate: Silica Gel 60 Fise (trade name; manufactured by
Mexrck & Co., Inc.)
Mobile phase: Chloroform/methanol/triethylamine =
500/10/0.5

Detector: Rita Star (trade name; manufactured by raytest)



[0116] 19F-NWR (solvent: chloroformdl, resonance
frequency: - 51 - 470 MHz): 6 -222.07 (dd, 2JHF =
47.1 Hz, 2,7111, = 25.9 Hz). -[6%17) Ref er ence
aamﬂe]_z Synthesis of 2-[4"-(3"-
fluoropropoxy)phenyl] 6-1 odoi m dazo[ 1, 2- a] pyri di ne
radi oactive fluorinated fornm [0118] As a
%&%qur evaluating affinity with anyl oid,

wa quﬂ;he5|zed [01191 50 nL of ethyl acetate was
added to 28.17 g (corresponding to 126 mmol) of cupric

5bromi des¢ inOQi@létkﬂzll%c%t%&%’]SJa@'addédﬂm&@sa 1Splguti on
of 8.18 g (corresponding to 60.0 nmol

4' -(epdrespacetiopheaone s mma 1y xad css.@xq&:l Qﬁoﬁﬁd@ot@—oﬁftain a
ethyl acetate and 50 nL of chlorof ormwas added. Then,

t heuspenistiong wox whiehwas spéfitdxed ofAfst.ae § Hevtrsespbading
reaction m xture was cool ed 20 down to room

t effPef&t-Gr emgadd Pifl ¢érbydropracesobtiengnti for at minad
concentrated under reduced pressure. The residue was
di§§§u$é8n|ﬁfePHyWLaégt§F§Y3néC§GBF§cP€é £8 #bceforing

wi t h addi.t.i active charcoal. Then, the

10 REhEPERR oLl Hefonotd. s (1o edt Hnd o57 Crcat e oo
Th e%gﬁ%gh'ngAffgg 8&#% ‘%%% e#é%gg %@% ] e was cooled

S||cage courmc utron sol vent:

chhewaf ebn&ashheeaberaegéé) an@N@ifect-uat al rhag- eﬂeéﬁlomng
et hyl acetate/petroleumether, to obtain 7.

- fimataesp@adlagnbeneaaieﬂnnhaeefradb&@&Dpﬂessure. The
hydr oxyacet ophenone (Fig. 1-5, Step 1).
residue was dissolved in ethyl acetate and subjected to
16 decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
golvent: chloroform/methanol = 20/1), and recrystallized
20 from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-47'-
hydroxyacetophenone (Fig. 1-3, Step 1).
[0102]
2.15 g (corresponding to 10.0 mmol) of 2-bromo-4'-
25 hydroxyacetophenone and 1.74 g‘(corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL

of acetonitrile. The resulting solution was refluxed in

an oil bath at 105°C for 6 hours. After the completion
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[0120] 441 ng (corresponding to 2.0 mmol) of

2-brono-4'- 5 hydroxyacet ophessne and 449 ng
(corresponding to 2.0 nmol) of 2-am no-5-iodopyridi ne

were dissolved in 15 nL of acetonitrile. The resulting
solution was refluxed in an oil bath at 110C for 5

hotlr s-heafteacttilga  c il atdagt ioh 98 utdaat iwers, cohéed down to
reaction solution was cool ed down to 10 room

t R8T HRET 34d Spr é‘élldp Pr&ced merte s verer éd lagged and
recovered. The precipitates were washed with

aCSSHAeEd-e ARG BFE apaﬁaéﬁsrgaaeeaaﬁ%ésm%h The

L%f’“e't“ 1 10" %r%j?fa%';gfa?u% R P RBER ROl
0
Sgéhcgbbong% chﬁ%?ﬁ%niﬁggJagggﬁg% gboa mlaeghe

mgglwt%o\ﬁa%fsw Gl e¢ LAke? TRULES niiSLRIn@Rn, ol Then,
ul trasoni ¢ washi ng machine. Precipitates were PPltere

a@ﬂxﬁﬂﬁ@%ﬁ&ﬁﬂoﬁf@”bbﬁ@r&%%@l%b@guﬂih&@&% eﬁ@&%béhseély
washed with water, and 20 dried under guce
pEEﬁ&ﬂﬂ@m.Masobﬁﬂed Eh&rﬁgo(camﬁe$manduﬁguke dabbsonicated
mol ) of 2-(4'-hydroxyphenyl) - 6-

i dgal 7 ddnoites2uglipyr poi mé tiRisgnit- asBtiopg RRchfing21]

673 ng (corresponding_to 2.0 mmol ) of 2-k'- 25
hﬁﬁﬁﬁ%yﬂﬁéﬁ?f)Werﬁoééﬂﬁﬁ§§§oPﬁdzrﬁFﬁyﬁﬁaﬁnérPﬁaﬁh@as

suffi |entl dried to renoyve i stur solved in
235 T80 NigE Hgﬁhyﬁflé‘?ﬁ&ﬂnea% vaiget fy Ehonatee” afla

n f t [ onat e was
i e e e S eng ted
W(b%r%éégehd&ﬁgr £esSRoRdi pRch9 3£0 smb)noofz
br ono- 3-f| uoropropane, and then stirred at room
t eReealphent o) id4daeung., 24kl ek rildeneonplglti anzpf stbg 2)
reaction, the reaction sol uti on was poured into water
5 [@Ad@3éxtracted three times with chloroform The
conbi ned chl oroform | ayer was washed with water and a
saturéﬁ@d"@bdﬁ@ﬁﬂ@ﬁp@ﬁﬁéégsGpuﬂﬁo& mgoiled ofv efhylene
g us soglun1§ulfate f||tere% and. concentr at ed.

uMEPnGEFRdESHr dBull Onas Bhr F‘Pitlgéflﬁyef Fﬁ%ﬂrlde To
pu%a 951,-G8LUIMAL0. 60t 9B BALAPnY (el Ut ap, S0Lughhing <o

oro orn) recycl é 'prepara rve

(@BL@ %&B@ﬁaEE551&§é90§x&H€deésbr%@e BB8Y®egponding to 2.1
manuf act ured by Japan Anal yti cal Industry Cg %

C Qibnb): otmgo&ébgﬁhmZHoeuaae&nar@dqongn&coﬁaegﬁaﬁayﬁgdto
by Japan Anal ytical Industry Co., 15 Ltd.) connected

t agetthempliobil p- pbaaeneshﬂﬁbﬁ&@bhﬂpr&deobéaenaaéédng The
(corresponding to 0.881 mml) of L4 -(3"-
resulting mixture was stirred at 0°C for 2 hours.
Insoluble matters were filtered out of the reaction
mixture, and were washed with ethyl acetate. The
washings were combined with the-filtrate, and the mixture
was concentrated. The resulting crude product was

purified by flash silica gel column chromatography

(elution solvent: hexane/ethyl acetate = 1/1) to obtain
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f 1 uor opr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri di ne
(Fig. 1-5, Step 3). [0122] 20The NVR neasur enent
results of the resulting 2-[4" 46 -

(3"-fluoropropoxy) phenyl]-6-iodoi m dazo[ 1, 2- a] pyri di ne
(internal standard: tetranethylsilane) are shown

I 3 . NMR t I d
I éc%mw%m%otwap 7 Sl Eectruiopidyl P

LA BN frondil S LIEC)), IR (ool vem

%gﬁg 37-8.35(m 1H), 788784(m2|—|) 772(s, 1H),
7. 425 Ho(m 11, 7. 32(dd. J -9. 4, 1. 6tz - 54 -

6.99-6.96 i@'ﬂmLz"&f ff @c?llitfjlton %]f'“:é;§9 A@%o cglﬁré]s orgial%'g to

He, 2H), 4.1 uin
225 & h’iﬁ‘ﬂol}) -01“_6 ZO—H')!?drc&li‘)et}{ﬁl%‘L]toijd%%e@Mi fc:v%%l eent

chloroforn}dl resonance frequency: 12

159:d}lna1ﬂy¢ﬁ“0253:arﬂ,4438%,mgl3(%o&@es§3ﬂda 35%7 14%4 mmol) of 6-
126. 05, 118.31, 114.77, 106.90, 80.72 (d, 1JeF 164.6

Hz Yor o 80, (46 3- A ckyrbdmy2 ) 53 dez)p, [ 13@.-42 piyati d2ndcknd 780

Zoﬁ%‘%zgrresponding to 2.27 mmol) of triphenylphosphine
were added. Further, 6 mL of N,N-dimethylformamide was
added thereto to completely dissolve the contents. To
the reaction mixture, 0.58 mL (corresponding to 2.95
mmol) of diisopropylazodicarboxylate was added. After
the reaction mixture was stirred at room temperature for
17 hours, the reaction sclution was concentrated. The
resulting crude product was purified by flash silica gel
column chromatography (elution solvent: hexane/ethyl
acetate = 65/35). Insoluble matter in chloroform was
filtered out of fractions containing a target compound.
Further, the resulting crude product was purified by
recycle preparative HPLC (HPLC apparatus: LC-908 (under
trade name; manufactured by Japan Analytical Industry Co.,
Ltd.); column: two JAIGEL 2H (under trade name;
manufactured by Japan Analytical Industry Co., Ltd.)
connected together; mobile phase: chloroform), to obtain
79.7 mg {(corresponding to 164 pmol) of 6-bromo-2-[47-(2”-
p-toluenesulfonyloxyethoxy)phenyl]imidazo[1l,2-alpyridine

(Fig. 1-3, Step 4).
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10[ 0125] 19F-NWR (solvent: chloroformdl,
resonance frequency: 470 WHz) 475--222.09 (dd, 2JHF =
47.0 Hz, 3JHF = 25.9 Hz). [0126] Ref erence Exanpl e
1-3: Synthesis of 6-bronmo-2-[4'-(2"- 15

f 1 uor oet hoxy) phenyl i m dazo[ 1, 2- a] pyri di ne

( nidhr&di oactive fluorinated form [0127] As a
sanple for evaluating affinity with anyl oid,

sol ubi The Wik fegs@mnain agentldis phfthehe gnesdmg 20

c ounds, a non-radioactive fluorinated form of

6- '?—I[tfl -‘((29' -f-uor oet hoxy) phenyl ]i mi dazo[ 1, 2- a] pyr

i di ne. was_synt hesi zed. [012 50.nL .of ethyl acetate,
wer SR P S 7 Lo R G s ihin 200 Ty B Rt ) dope
c i r.om 0 obtain a suspension, to which a
sgﬁ%i%g%ﬁé é%%%mg (corresponding to 60.0 mml) of

4' rohygnoxyacet ophenone in a mixed solution of 50 nL of
et%y acetate and 50 nL of - 55 - chloroformwas

added nvE) &fppdhie JL i dv XnM-S WA def (iareGa Al el by
5 hours, the reaction m xture was cool ed down to room

t Seperatlee tant Didtexedabbhatbesulchi.ng 1kid. t akeLyas
concentrated under reduced pressure. The 5 residue was
di ssol'#edMRn (ebhyknacetanethpifsubpettieddro desohandag
operation with addition of active charcoal. Then, the

r eSERIERGYSoPEOi Hznas Sf i8l- 78r8d 7andmgoAdent Baf 8d8 - The (m,

r lting_crude product was purified by flash silica
GaR S colum O e Gratiog Pabhy ¢ AROLT R 10+ 8Fhent: 41-7-38 (m,

c rof,or,ng anol =.20/1),.a recrystallize rom
e?hgr gdéE;?S%EeRPOI5ﬁﬁfe%hgp,qag’ogt%i%' fzé'g LZP’ 6.85-
(gokrespondinNg 10,3347 ) 2- hr ogn4 4. :
hgdr@gxigée?g%%e%éﬁg ?Ff’g.mli“’e?ﬁéfeg'??%[&izé?' 189 15

g [pegormesponding to 10.0 mml ) of 2-brono-4'-

hydr oxyacet ophenone and 1.74 g (corresponding to 10.0
mol ) o - MR N stokweritr 0 ndipyer i ohr Infes rvesmed. @b -850, \weth dnian@

nmL of acetonitrile. The resulting solution was

r éFeaxencyn arSoMHzbat A 468188C L6P.B81holAS. 2AF t 243t Hré,
agggletion 20_of the reaction, the reaction solution

cdaked 3o t 627 oBrv t dRePat uld? - did precipit BEes?0,
IR AR R S R e )

prigssyje. The resulting crude crystals were suspended
in a mxed

Reference Example I-1: Synthesis of 6-bromo-2-[4f- (37~

fluoropropoxy)phenyll imidazo[l,2-a]lpyridine {(non-

radicactive fluorinated form)

[0109]

As a sample for evaluating affinity with amyloid,
solubility in fat and mutagenicity of the present
compound, a non-radiocactive fluorinated form of &-bromo-
2-[4' - (3”-fluoropropoxy)phenyll imidazo[1l,2-alpyridine was

synthesized.



25 solution of 20 nL of water and 20 nL of nethanol.
Then, about 25 nlL of a saturated sodi um

hydr ogencar bonat e sol uti on was4added thereto, and the
m xture was sonicated for 5 mnutes using an

ul trasoni ¢ washing machine. - 56 - Precipitates were
filtered and recovered fromthe resulting m xture,
suflfléi®%ént 1y washed with water, and dried under

reduced pressure, tq obtain 2.41 g (corresponding to
8.32 mwl o6 Stk AEeCRte sas added to 28.17 g

h h [.).im , 2- i_di Fig. 1-6, St

D BIRIEINAL S8 OLE, Sl ne CF By i B Byt asn o
6- -2-(4"-.h h imd , 2= idi ,
A SBRRa G, R/ RHIe T e b, 2o2PY L Bonasng

di sgokyed | B} ' ,d
G5k edomRstd 18, - Bhabolydl by e ie pieda
cagbenatenwas addgd bLheceh91 IBEcHLX! HRE WBSmI, of

suppl enented with 510 pL (Corresponding to 3.0 mol)

of cRibkuobeat xk- patiehuengsath f onad exe @tk ihemih@ire was
solution was stirred at roomtenperature for 44.5 15
hovnefluAgter Aftexcohpi@izon tdie theacehot iwiktute was cooled
reaction solution was poured into water and extracted

- t hle¥nt taesoaint heghebabloemendhéitbabeded Bie oresfdriing
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Ia¥er was washed with water and a saturated sodi um
ch b}FH%t§oWﬁFiSﬂ?cﬁFFE@t%@ePngﬁﬁyH?@H§e§oEF9ﬁ$ure- The
sul f

at 20 _fil.tered and.concentrated. The resultin
cr e GPSAUET HSCROTER: 40 BOLTEasReSRFFeaRger ReFERRA to
Chaoups 0Pt APNYpLELULLAN, 0L VERA] 1« £h L P! toaolog
10%???, gyﬂgecgéfeypéepagg i%@éiﬁé ( L%ég%ggra us:ogl'
LCTQQﬁ,(Hﬁgefeéﬁﬁgfn§g§81uﬂﬁaﬂf@&EUf§ﬂt@¥eéaQﬁ@
Anal ytical Industry ., 25 Ltd.); colum: two JAI GEL
2Hénodrtratade rmare;rdmiidiact uweddprbapat Anal yhirGaied
I ndustry Co., Ltd.) connected together; nobile phase:
chbyr blaeh) sibhda f @l heolbyn pelepanat pyeafl (&lutiomn
solvent: - 57 - chloroforn nethanol = 50:1) to obtain
44%okﬁent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
{(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (Fig. 1-4, Step 1}.
[0111]

2.15 g {(corresponding to 10.0 mmol) of 2-bromo-47 -
hydroxyacetophenone and 1.74 g (corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 105°C for 6 hours. After the completion
of the reaction, the reaction solution was cooled down to

room temperature, and precipitates were filtered and

recovered. The precipitates were washed with



(corresponding to 1.33 nmml) of 6-brom-2-[4"-(2"-
f 1 uor oet hoxy) phenyl ] i m dazo[1,2-a] pyridine (Fig. 1-6,
Step 3). 5[0131] The NMR neasurenent results of
the resulting 6-
bronmo-2-[4"-(2"-fl uoroet hoxy) phenyl ] i m dazo[ 1, 2-
a] gyt i e (I entgidal ridandalak: tetuetdpdsidane) rgee
shown bel ow. 10[ 0132] NVR appar at us enpl oyed:
JINMECR:- 500 (redeufacidr=ds byexkapakbdderdd an @Phiissda
Laboratory Co., Ltd. (JEQL)) 15 2H NVR
( sotdniton ¢l @lofdr midlwatrees egnethc mleqifemeythanol . Then,
500M+z) : 68.23-8.21(m 111),7.87-7.84(m 111),7.72(s,
1BRoMs 257 iy (@f BH)SIRB(tdd ol hy@kogbHcarbonate
7.01-6.97(m 2H), 4. 84-4.71(m 211), 4. 30-4. 21(m 2H). _

5 [ PRIt IENMR Y SGldrehihegater offsidntdle, madarrenpes sonicated
frequency: 125 VMHz): 6 15%.62, 146. 46, 144.06, 127. 85,

12581'? 4%’,” S5 85185 agb UL ASER1C) g sding) gpchgne .

198045 LA (o WSS 1O W O30 8, 2100 =
| sanaRGR HaGUeRSy: gﬁé%i%t 19 288048 ALEE =ang

dried under reduced pressure, to obtain 2.41 g

10 (corresponding to 8.32 mmol) of 6-bromo-2-(47'-
hydroxyphenyl)imidazo[1l,2-a]pyridine (Fig. 1-4, Step 2).
f0112]

290 mg (corresponding to 1.0 mmol) of 6-bromo-2- (4'-

hydroxyphenyl}imidazo[l,2-a]lpyridine that was

15  sufficiently dried to remove moisture was dissolved in 10
mL of N,N-dimethylformamide, and 413 mg (corresponding to
3.0 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 138 ulL (corresponding to
1.5 mmol) of l-bromo-3-fluoropropane, and then was

20 stirred at room temperature for 20.5 hours. After the
completion of the reaction, the reaction solution was
poured into water and extracted three times with
chloroform. The combined chloroform layer was washed
with a saturated sodium chloride solution, dried over

256 anhydrous sodium sulfate, filtered and concentrated. The
resulting crude product was purified by recycle

breparative HPLC (HPLC apparatus: LC-908 (under trade

name; manufactured by Japan Analytical Industry Co.,
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25[ 0135] Reference Exanple 1-4: Synthesis of

2-[4'-(2"-
f 1 uor oet hoxy) pheny1] - 6-i odoi mi ®&zo[ 1, 2- a] pyri di ne
(nonradi oactive fluorinated form - 58 - [0136]

As a sanple for evaluating affinity with anyl oid,
ity iin fat and nut%ggn|0|t of the present

So'&% Ads 4 Y- F&G JAE If4t LFacsr RABE
5 G BRI RSEREERORY) SREAVLIVEIVSAGRT dRSPLTY. &Poyr Hind

e SeRRRte 19%eh 8l honiig Rutbs ] sEORMG DI} oL B Bprain
br@@bd%thc%QE@bg ofalf SH%D@“@b@nmmB? WB ch. BrggguﬁLQQ’—
o 187g (corre pondlﬁg to . E

deEQ&b@@ t-opbenopachy 1 ifiiyad qqlgth ok a9Re M F9
ethyI acetatg agd EgﬁnL gf éh oro?orn1magﬁgdd e”k 5

t heteesghting m xture was refluxed. After 5 hours, the
reaction m xture was cool ed 15 down to room
terpédadture and filtered. The resulting filtrate was
concentrat ed under reduced pressure. The residue was
di ssol V&& NMRemﬁysua@@ﬁateraﬁulgabpécté@ resdétéhgr bng

operation with addition of active charcoal. Then, the
r eSGPPPAG- 48[ uf # ont WHSTPPTPRP%Y) BRENYS! £Bhdane f At 21,

The resultlng crude fied
10 0 R B SRR Rl SRS ERR st opBER; FeF trrsriter i iane) ave
ch%gggﬁobgiggthanol = 20/1), and recrystallized from
yl acetate/petroleun1ether to obtain 7.25 g
(copriesponding to 33.7 mml) of 2-brono-4F- 25
hydr oxyacet ophenone (Fig. 1-7, Step 1). [0138]
441 nygNUeoappspandsngmbloel: NORM) EQE-Bobr g@@ndfactured by
hydr oxyacet ophenone and 449 ng (corresponding to 2.0
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: chloroform-dl, resonance frequency:
500 MHz): & 8.23 (dd, J = 1.9, 0.2 Hz, 1H), 7.88-7.83 ({(m,
2H}, 7.51-7.48 (m, 1H), 8.21 (dd, J = 9.5, 1.9 Hz, 1H),
6.99-6.95 (m, 2H), 4.67 (dt, *Jgyr = 47.1 Hz, J = 5.9 Hz,
2H), 4.15 (t, J = 5.9 Hz, 2H), 2.19 (dquint, 3Jm = 25.9
Hz, J = 5.9 Hz, 2H).
[0115]
C-NMR (solvent: chloroform-dl, rescnance frequency:
125 MHz): & 159.01, 146.61, 144.07, 127.81, 127.38,
126.15, 125.41, 117.87, 114.78, 107.41, 106.71, 80.71 (d,
‘Jer = 164.6 Hz), 63.59 (d, *Jer = 5.3 Hz), 30.43 (d, *Jer =
19.7 Hz).
[0116]

“F-NMR (solvent: chloroform-dl, resonance freguency:
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- 59 - mmol) of 2-am no-5-iodopyridine were dissol ved

in 15 nL of acetonitrile. Thesnesulting solution was

refluxed in an oil bath at 110C for 5 hours. After the

conpl etion of the reaction, the reaction solution was

cool ed down to 5 roomtenperature, and precipitates

wet &0 fiH 2 )er el eItk rEt ol ed Tud he 40t €cidn t dUgs were 9 Hz) .

washed with acetonitrile and dried under reduced

preskhitle. The resulting crude crystals were suspended

in a mxed solution of 10 nL of water and 10 nL of
HErancerdermnble Jhdin SinthResis £isAUddrdd “sodi um

hyd tion o, and the
n?l ] iR -.ﬂ‘ﬁ‘ 04114 pyridine (non-

ul t [ﬁsooa@'tcivv\éaig;iur& -”%Ct"gd”% Pr)eci pitates were filtered
a g mxture, sufficiently
washed W th water, and 15 dried under reduced
pressure, to obtain 526 ng (corresponding to 1.56

ol ) 0f 2-dfishy HOXYPRENERBs affinity wi -

i odoi m dazo| 1,%- al pyridi ng)é%t)léﬁrg}. alf-f7l,nl§tyemet)h. af“é’%é?gd’

36 Inpi(ldany éspdadi rgd eutabemieliky0br2+(4f pré@ent

hydr oxyphenyl) - 6-i odoi m dazo[ 1, 2- a] pyri di ne that was

s ohiroiverits,y ad miced riagl icemini erendil souti @anes dogsob¥ed-ifa’ -
15 nL of N, N-di net hyl f ormam de, and 453 ngy

( e rédper@iragroeys Phemyd|l ) éofl ogetiad sikamidarbahaveidase
added theretq. The m xture was supplenented with 280

uleEe 6f Sid My to 25 1.6 mol) of
ZT%Ingoethyl-p-toluenesulfonate, and then the

soluti'on was stirred at roomtenperature for 22 hours.
After dherCplL.An Qe dhe %@Ctagﬂ%’d (e Jfeget ion

sol ution was pour into water and extracted three
ti@@srespeRding th ablomabanmorThapeerbhredighl pLOEREA N a
| ayer was washed with water and a sSaturated sodi um

C sluepieds isaol, uticowhidhi ed sovertianhypdr aus8sgdi(dBrresponding
sul fate, filtered and concentrated. The resulting
ct@déOpfodiet lwas 3' phividircagabgtbbhshosel inaageixed

col utm chr omat ogr aphy (el ution sol vent: hexane/ et hyl

aCetytdon PE1P0 Bhd OFupthyt BfetaEschrEIppEpBRaPfve
HP HRLC t.us:, LG.908 d trad e,
EROPECEGFaPES SHHER - AnERoR RS | Frrtieht St htipyp ywas

c e elgVVO L 2 n t Q?g ;
waﬁg?ggfgfedgﬁ%gga%an £%IS?$%a% ndﬁé%?@ﬂgiﬁﬁelﬂ%f)0001ed
caphectedrbegetBRberibbirbe spRase tebLar of hdvediPi ting
obtain 222 ng (corresponding to 0.580 mml) of
2ffid'treRe- was concentrated under reduced pressure. The
f 1 uor oet hoxy) pheny1] - 6-i odoi m dazo[ 1, 2- a] pyri di ne
(Fegidle7waSt dps8plved[ @b46khTheabRatreasndeashtected to
results of the resulting 2-[4'-

( 2ecpllasingt RERYREAERY VELB- p8ddriPHags[ AcRivg pyhitioel .
(Lnternal standard: tetranethylsilaneg are shown

béP6H: [FHE4TFSPORMRIaFPANEETE WAPI &) EBETSAMERP- 500

manuf actured b .
(concen%raEeg. yThe resulting crude product was purified

by flash silica gel column chromatography {(elution
solvent: chloroform/methanol = 20/1), and recrystallized

from ethyl acetate/petroleum ether, to obtain 7.25 g
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Japan El ectron Optics Laboratory Co., Ltd. (JEQL))
1H NWR (sol vent: chloroformdl, resonance frequency:
500 MHz): 6 8.35-8.33 (m 1H),57.88-7.84 (m 2H), 7.70
(s, 111), 7.39 (d, J = 9.4 Hz, 111), 7.31 (dd, J =
9.4, 1.8 Hz, 251H), 7.01-6.97 (m 211), 4.84-4.71 (m
ZFD, 4.30-4.22 (m 2H). [0142] 13C NWR (sol vent:
chISP6F6ﬁFP@ﬁlnﬂe§@n§ﬁeé firedlerdy 2 -brogp-4" -
gNFE 5158. 62, 146. 08, 144. 16, 132. 38, 130. 30,
YAXO¥IECE50pIgNenE 154991196 SESP 81-86 (d, 2, 7cF=
1790§5%% 74.82,67.15 (d,3JCF = 20.6 Hz). [0143]

441 mg {corresponding to 2.0 mmol} of 2-bromo-47'-
hydroxyacetophenone and 449 mg (corresponding to 2.0
mmol) of 2-amino-5-iodopyridine were dissclved in 15 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 5 hours. After the completion
of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 10 mL of water and 10 mL of methanol. Then,
about 10 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated_
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced préssure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2-(4’-hydroxyphenyl)-6-
iodbimidazo[1,2—a]pyridine (Fig. 1-5, Step 2).
foi21]

673 mg (corresponding to 2.0 mmol} of 2-(4’-
hydroxyphenyl) -6-icdoimidazo[1,2-alpyridine that was
sufficiently dried to remove moisture was dissolved in 25
mlL of N,N-dimethylformamide, and 831 mg (corresponding to

6.0 mmol) of potassium carbonate was added thereto. The



10

15

20

25

519F- NVR (sol vent: chloroformdl, resonance frequency:
470 MHz): 6 -223.74 (dd, 2JHF=3 47 4 Hz, 3JFIF = 27.7
Hz) [0144] Reference Exanple 1 5 Synt hesis of

2-14"-(3"-

f 1 uor opr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri m di ne

10n {006 & ach ®agipyeeridriiasd nated 95 ML (BB spondims to

a sanple for evaluating affinity with anyl oid,

sal ubithmal) i of fBtbmmb M Egentaptypaie t kmdrggentstirred at
conmpounds, a non-radi oactive fluorinated form of

2-faom f&mperature for 24 hours. After the completion of

(3"-fluoropropoxy)phenyll-6-iodoi m dazo[ 1, 2-a] pyri di ne
vva'@l%y?ﬁqtfétéjr%d themeiction HPlyiic wshyo dingo water

C?1dded to 28.17 g (correspondl n to 126 mmol ) of
ce%‘*'r]a?ﬁ"d‘éit‘%}”fﬁﬁaﬁ oF 201 G0 mﬁcﬁogbined

lrﬁycd? AR Do S T B e SO '%%@@%ﬂfagfed
et gt #ﬁo%fd@ 20,115 91 ec;qu@;po\re;\gter Jeded. Then

t he resul m xture was 'r uxe hour s,

r eagt 4 o ﬁfl%&a@%r@@&%é&m t oTheomesultmg crude
tenperature and filtered. The resulting filtrate was

Caneaiid@t@ts YWdert Tl used 18 St B cal ke Ir @14 was

di ssolved in ethyl acetate and subjected to decol oring
opETainaorogwdghiadd hitdmrofscctanvte: altdrco@elorm)-, @2d¢ further
Then, the resulting solution was filtered and

c a1 arR TR ksl PYRTR Fatse iIHR]- @ r GHRL-Qraphggtatives  ui-i90i8ed

by flash silica gel colum chronmat ogr aphy %nl utian
sof WHRE fctfﬂc%?r JrOHE ARSIt ur esp /oy alytical

reqr¥slallized iy ), column: two JAIGEL 2H (under trade
name; manufactured by Japan Analytical Industry Co.,
Ltd.) connected together; mobile phase: chloroform), to
obtain 349 mg (corresponding to 0.881 mmol) of 2-[4'-(3"-
fluocropropoxy)phenyl] -6-iodoimidazo[1,2-a]pyridine (Fig.
1—5, Step 3).
[0122]

The NMR meagurement results of the resulting 2-[47-
(3”-fluoropropoxy)phenyl] -6-iodoimidazo[l,2-a]lpyridine
(internmal standard: tetramethylsilane) are shown below.
[0123]

NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: chloroform-dl, resonance freguency:
500 MHz): & 8.37-8.35 {m, 1H), 7.88-7.84 {(m, 2H), 7.72 (s,

1H), 7.42-7.39 (m, 1H), 7.32 {(dd, J = 9.4, 1.6 Hz, 1H),



5 fromethyl acetate/petroleumether, to obtain 7.25 g
(corresponding to 33.7 mml) of 2-brono-4'-

hydr oxyacet ophenone (Fig. 1-8,>56tep 1). [0147] 646 ny
(corresponding to 3.0 nmol) of 2-brono-4'- 10

hydr oxyacet ophenone and 668 ng (corresponding to 3.0

TR SOF Zeayron | QoYL B ver g cionglusi g 9.,

ace ti NyiFsol

retlyxed i oil _bat 1 fgr urs. After th
co%%ﬁétgd%go?@fhg Fegépi%%f %ﬁg’rgaggignqgéPEfidﬁWMESSS'g

coglkedsdowg tHoyl5 hapm tenperature, and precipitates
were filtered and recovered. The precipitates were
waghedsn th acetonitrile and dried under reduced
pressure. The resulting crude crystals were suspended

5in a nmtyedigol Wdloreraf: hidrafomatdr, ardciite tfrequency:
met hanol . Then, 20 about 15 nlL of a saturated sodi um
hydeegHEHear bdnate. 8ol utién2vnasiadded, t hezeto, anmd.pbe
m xture was sonicated for 3 mnutes using an
ul £2Zs68i c1aashb ngliBehl nellPr @i ploat 28, webe72i kderetlr =
and recovered _fromthe resulting mxture, sufficiently

washdd®wieh: wat eB0: afd- 2% é7i edcande? - # edabed30-42 (d; *Jer

pres Hrg, to obtain 737 ng (corresponding to 2.19

nnﬁl? 0 E?FA'-hydroxyphenyl)-6-
1Oio?g%giéflazo[l,z-a]pyrim'dine (Fig. 1-8, Step 2). - 63

- 339 ng (corresponding to 1.0 muol ) of 2-(4f-

hydr oxygheml) <81hede. M-aasbkotnaliy i %3%(:%“ reWatney:
sufficiently dried to renove noisture was |ssolve8 I n
2040 gHef : N5 N-zhh 2veg Sy (d@) il de, 4angl ¥d 4 M. = 25.9 Hz).
(corresponding to 3.0 nmol) of potassium carbonate was
adfletz6hereto. The m xture was supplenmented with 138
pL (corresponding to 1.5 nmol) of
1-Re beperce | Bxruipkephne:  Sivethdewis sof rdderenordo’ - (27~

5 tequrature for 22 hours, After the conpletion of 10
t L o bl L & — [ G = o

ma%eéigndtextr ted. thre imes with chloroform The
coﬁ%+ﬁe%Ee%ﬂ%#@ﬁﬁ%ﬁ¥¥%¥%§#§%gfﬁashed with a saturated
so??ygyfhloride solution, dried over anhydrous sodi um
sultate, filtered and concentrated. The resulting

crude pgogdusimdbe WBST I €64 Vg4 & hd Z2EF I DY with amyloid,

N, N- di net hyl f ormani de to obtain 236 ng (correspondi ng

t osO1 D9Y] topl In dfat2-dr ofid’agenicity of the present

fl uor opr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri m di ne
20 ( Fonpawgls Steme@)-rddisgitive fluorinated form of 6-bromo-

2-[4' - (2”-fluoroethoxy)phenyl]} imidazo[1l,2-a]pyridine was
synthesized.
[0128]
50 mL of ethyl acetate was added to 28.17 g
25 (corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4’ -hydroxyacetophenone in a mixed

solution of 50 mL of ethyl acetate and 50 mL of
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20The NWR neasurenent results of the resulting 2-[4'-
(3"-fluoropropoxy)phenyl] - 6-i @doi_m dazo[ 1, 2-a] pyri m di
ne (internal standard: dinethylsulfoxide) are shown
bel ow. [0150] NWMR apparatus enpl oyed: JNMm ECP-500
(manufactured by 25 Japan El ectron Optics Laboratory
CochidtdfofdBE@s )added. Then, the r25L1NVRg( sekvept: was
di met hyl sul f oxi de-d6, resonance frequency: 500 MHz): 6
9. 29f laxed. = AZ L3 rHA hihkyrs,8.the (daciizn2m3xHorelbps cooled
8.15 (s, 1H), 7.94-7.90 (m 2H), 7.06- - 64 - 7.02
(n@owmnt04r@9m(tnmpamawure4ami idtered 6, The2Hpsuatigg
= 6.1 Hz, 211), 2.13_(dquint, 3JHF = 25.5 Hz, J
= %1ht¢%te2qqg CTQHEﬂHrQ¥@ﬁquﬂ@REﬁﬂdRﬁﬁd pressure. The

‘f%@”eeéh U4 tias 550 e%igea%evel”eq%ceﬁnc%ﬁl@olbje ke o
15. 21 106 52 =.161.
22630 o Aue AN GF o i ad (i I aeeG Erlfihioa
F-
di metl?l] ?Es)f'l]ﬁszj_lesu ti SOlLiI'LQlOI{\rEVaf - ﬂlSlCHe\QeeTH f.;léi

foxi , resonance frequency

ma&lﬂﬁAUe@J Hitie 48521Hang3$FhRe=pe5abekz yasl 9&§§hed
15 Reference Exanple 1-6: Synthesis of [12511 _inpy
[ M@p4ilash silica gdIVRbMWam SHHdwesicegthphy aeaaitdance
wth the followi ng steps for use in Conparative
Exerdsrast f orhlevad fiatm /Ore drars Indi 12 A0 ,ampdimkc2@{s®e33] zed
In_accordance with the nethod described in a
| if@?@t%ﬁk@ﬂ( Eﬂemtrﬁg/paﬁmﬂgel@t effher,J tavsdptadmem- 25 9

3, 46, 37-

6 (s e i 5 1% 7 (RN Ak R tenyl 1 mi da

R PR I g St

psi3dng solution, 75 pL of 1 mol/L hydrochloric
£O pL of [1251] sodlun1od|de of

2.15 g (corresponding to 10.0 mmol) of 2-bromo-4'-

aC|d

hydroxyacetophenone and 1.74 g (corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 105°C for 6 hours. After the completion
of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate
golution was added thereto, and the mixture was sonicated

for 5 minutes using an ultrasonic washing machine.
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13.5 MBq and 10 pL of 10% (w v) hydrogen peroxide were

- 65 - added. After the m xed solution was left to

stand at 50C for 10 m nutes,-t¥H®e sol uti on was

subj ected to HPLC under the sane condition as

described in Exanple 1-2, to obtain [125- _ | MPY
fraction. 5%0156] 10 M of water was added to the

fr REerdnitaResr wsubt fidtssrdt PBA Wasopassedirarough a
reverse phase colum (trade nane: Sep-Pak (registered
tré@éﬁéF%FngéﬁFUGES éﬁﬁﬁﬁFé§€§1%&Hﬁﬁ5€@uWéEthater and

vaters: g g unt 10 of the packing agent: 130
ng?rlgé iRt i 88? R EﬂdOEBPFac?s Phe
Y, Th th 1 t
| 135bLebIBYaThs £ U ) ngpdo kit oL ol vet o
I t t
W%@%@%%%%W%%%%
anahyshp was conducted under the same conditions as

described in Exanple 1-2, and as a result, the

radi ochegi ggl (porirk¥pehdihg eanpoungmwas 88. 8% rbBdST] (47 -
Ref erence Exanple 1-7: Synthesis of [1231]-1 MY
20npd58kyphenyl) imidadd [1 MPYa Jyagr pd Epar eldat nvas

accordance with the follow ng steps for use in
Co#phf 3¢ i oot Exatipled torrevaveandonsuon vagyRlisseheedlin 20
and_accunul ation in_ brain. $0159 251 n accordance with

t HBL n@f HE N ordeBe FIRHE PEMaM | §¢ or 3 dr 83 Q 779 - PEQRF SARARAINg to
et _a 003,. 46 237-

o TP LRSS O S o SRR By SO AR5 a TS
ZO&}x@uéépxéécgﬁﬁbf@ﬁented with 510 uL (corresponding to

3.0 mmol) of 2-fluorcethyl-p-toluenesulfonate, and then
the solution was stirred at room temperature for 44.5
hours. After the completion of the reaction, the
reaction golution was poured into water and extracted

. three times with chloroform. The combined chloroform
layer was washed with water and a gaturated sodium
chloride solution, dried over anhydrous sodium sulfate,
filtered and concentrated. Tﬁe resulting crude product
was purified by flash silica gel column chromatography
{elution soivent: chloroform/methanol = 100/1), by
recycle preparative HPLC (HPLC apparatus: LC-208 (under
trade name; manufactured by Japan Analytical Industry Co.,
Ltd.); column: two JAIGEL 2H (under trade name;
manufactured by Japan Analytical Industry Co., Ltd.)
connected together; mobile phase: chlorcoform), and

further by preparative TLC (elution solvent:
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- 66 - synthesized, and dissolved in nethano
(concentration: Ing/nL). To-587pL of the resulting
solution, 100 pL of 1 nol/L hydrochloric acid, 20-50
pL of [123- Il sodiumiodide of 190-240 Meqg, 10 pL of 1
mol /L sodi um i odide and 10 pL 5 of 10% (w v) hydrogen
p etobd 1ot que/anegduiath ] Af t56r: Iheé ariotdchisoladts o was | ef t
to stand at 5000 for 10 mi nutes, the solution was
sulffectePA IHELCunder® e lsams doddianicoR -d¢’ - (27~
descri bed in Exanple 1-2, to obtain [1231] _ | MY

G635 BR3P0 B YEd R Ut & AlEY TAddeE t(§iPhe 16,
gﬂ%;i%ﬂ' The resulting solution was passed through a
s e phase columm (trade nane: Sep-Pak (registered
r rk) Light C18 Cartridges manufactured by

Wat ers; the packed anmount 15 of the packing agent: 130
ng) , t AiTpea t -
23 oy R A e P o o (oL oo e &
amngd-dofee -4 4l @f etih@Rele tHa% ) 1hhenetheqygh. to
elute [12311-1 MPY. The obtai ned radioactivity was
ABEIFG VB et (tile ceme 10k taydbhesi et2Quetthiher lahbe ALE
anal ysi s was conducted under the same conditions as
degomirbd liow .Exanpl e 1-2, and as a result, the

radi ochem cal purity of the conpound was 98.0% [0161]
Rdifdr3@dce Exanple |-8: Synthesis of

2-(4' -hyd h 1)- _256-_[225-

11 oddM CERAE Dl e RRESP-500 (MAmBEasEUEga by
e gL aL o Lot L b ok 1,855

agre < <ypriery 176 e
[ Iaofipkm dazobhe 2- ahRYELELPG - ¥asS F%%gg%ﬁ%éfﬁ{é%?ency.

accordance with the follow ng steps.
ethyl vaegt.ate swas -added (9 28)177987-7.84 (m, 1H), 7.72 (s,

f
r
t

1H), 7.51-7.47 (m, 1H), 7.20 (dd, J = 9.5, 1.9 Hz, 1H),
7.01-6.97 (m, 2H), 4.84-4.71 {(m, 2H), 4.30-4.21 {(m, 2H).
[0133]

PC-NMR (solvent: chloroform-dl, resonance freguency:
125 MEz): & 158.62, 146.46, 144.06, 127.85, 127.41,
i26.58, 125.42, 117.87, 114.9%1, 107.49, 106.74, 81.86 (d,
‘Jer = 170.8 Hz), 67.15 (d, 2Jer = 20.2 Hz).
[0134]}

PF-NMR (solvent: chloroform-dl, resonance freguency:
470 MHz): & -223.80 (dd, aLm = 47.4 Hz, 3Jyp = 27.6 Hz).
[0135]

Reference Example I-4: Synthesis of 2-{4’-(27-

fluoroethoxy)phenyl] -6-iodoimidazo[1l,2-a]lpyridine (non-

radiocactive fluorinated form)




10

5 (corresponding to 126 mmol ) of cupric bromde to
obtain a suspension, to which a solution of 8.18 ¢
(corresponding to 60.0 mmol )- o¥8 4* - hydr oxyacet ophenone
in a mxed solution of 50 nL of ethyl acetate and 50
mL of chl orof orm was added. Then, the resulting

m xture_was 10 refluxed. After 5 hours, the reaction
mi *P4P8Iwas cool ed down to room t enperature and

filtered. The resulting filtrate .cqoncentr at ed ,
under éd@cSﬁmBiSS§8Fegv%h8aFé§9dgg%ﬁé§t§i¥%5 vegyipd.

et e.an ubjected to decol ori.ng. operatio

w OYLuBEEE o BT Pafy bE it a8af €10k CheRnS RESte st

re i ol ytj i d - t d..The,,,
R R A S Gt SR SR e

gel > eok unBr6bER (el uby M:a- i dd
chforoforninethg%%Fﬁﬁéggya)? g%%g?%§§%§§g?[?2%hp ?%ﬁﬁne was
etyhtneei ak@/ petroleumether, to obtain 7.25 g 20
(corresponding to 33.7 mml) of 2-brono-4'-

hy{ie bxyhcet ophenone (Fig. 1-9, Step 1). [0164] 2.15 ¢
(corresponding to 10.0 mml) of 2-brono-4'-

hydr ox§8cetopheabhil andetia7a gag coddespbnddgl¥og10.0

25 mmol ) of 2-am no-5-bronopyridine were dissolved in
50{FRT P SRRRA b t§F | 26 ek eseif t Fwer 5ol b eoideds obtain a
refluxed in an i$@{§ﬁh at 105C for_6_ hours. After the

COTTRTISIOR, The e td GiP LR R et d ob Sbi (AT JRRAing
cqol egy dovp 4P, ¢ 6483 “ny QUSRI S agrgea mixed

preci pitates were fi Ver e

presi pl 1 e5e Wa euvashed it hy aselani 414 &, apd S i ed

under reduced pressure. The resulting crude crystals

 Werlel stispendehd hdidd Xedhdngoltkl @R oofl t2RgMkigtuvatl 6hs
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and 20 nL of nethanol. Then, about 25 niL of a

sateff aixeed sodifterhypdhogescathenakeacsdlont mdxtwas addedoocled
thereto, and the mi xture was sonicated for 5 mnutes
usioH drP WA hSeiRe BRdsHien v dhi e ret eciThet aesvliéng
f[#xered and recovered fromthe 10 resulting m xture,

sUFFT Tt WP S WA SRa tB1S Ta P BHG et RiRfsure .  The
SR IERS Hite D bidivh! R BRI R o

bty el bl ichae 61 0 oSl b

6-THeaD-the (b siitdrRx Hehemilon Wadaza[ikbed-«d R4 di ne
was di ssolved in 20 nL of dioxane, and 2 nL of
t rdcetdyr tardtesl waThaddedul héngt erudbeprodtftukvas purified
(corresponding to 0.713 mmol ) of bis(tributyltin). and
20yt Yeste atidliysi gednswdtrnofchromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (¥ig. 1-7, Step 1).
f0138]
441 mg (corresponding to 2.0 mmol) of 2-bromo-4'-

hydroxyacetophenone and 449 mg (corresponding to 2.0
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20 tetrakis-triphenyl phosphi ne pal | adi um wer e added
thereto. After the reaction-nggture was stirred at 90C
for 22 hours, the solvent was distilled off under

reduced pressure. The residue was purified by

preparative TLC (elution solvent: hexane/ethyl acetate

= mof)), cHut-eenrinegs tilpslopagdldiinegg weredel ipsodvetd was 15 mL
purlfled by recycle preparative HPLC (HPLC appar at us:

LQOEE stnidér itlcadeT anﬁeSHﬁﬁaﬂacﬁaiéalgy Yapanefiuxed in

Amalytlcigﬁlndustry Lo., Ltd.); colum: two JAI GEL
2B Ldnd&EN Addd Tarke for- 56@0urﬁanu%5E%ﬁrEHeb90m%b%%lon

% tlC%%?ggdgﬁ%g¥gﬁoFﬁfCE38%0 g%ﬁ%&%dwé%g%%gﬁed down to
(%?%%F e P?qg el LRULY Ly %% 1254

oxyphenyl )i'm azo alpyri |ne

5%@%%V%&ed[01§ﬁé pre0159t§§e§LwQ£eawéQﬂ@&'thﬂf
6-tributyl stannyl- 2-

hyﬁkﬁxmam@ﬁmb)eﬁhd@§aba %n@k&y&b@h&%dlﬁrggbﬁ§€0| The
(concentration: 1 ng/nmL), 75 pL of 1 nol/

hydsodhliok crideacirgst4Qspleat me@bhﬂedlmﬁlaodudedof
136 MBg and 10 pL of 10% (w v) hydrogen peroxi de were
addedtinft @f tllembi vdédvwsbkut rod WAsmlebf tmetbaamnd .atThen,
50C for 10 mnutes, the solution was subjected to HPLC
uRdSutt 10 Faneicanaptisatas pRdEENPYEregencasbeBEEEn

T EoLsE P SSEPRGEEY therars,, rafnERe BirFURe 1R, Senboated

S ) ] f added 1o
S Fom et asirt af eiPhRRolR. B8R uk e B stgn o
r@&%&&gqteheéewégecQhﬂﬁeréaraﬂa Bégsve§§e Pakm the
(registered trademark) Light C18 Cartridges

meieghact upefliRy Ut essrribecpatkedaameanirieh “heer, and
packi ng agent: 130 ng) so that the colum adsorbs and
cdlriiect snefdrelpdedxppheryty; 6£0 obtain 526 mg

[ 1251 ]i odoi m dazo[ 1, 2- a] pyridine. The col um was
rﬂﬁ@é&eﬁppﬁd}nﬁLt@f1mé5emm025 Qﬁd2tﬁéh kydrosyrbendghot6-
Was .pass ereth to el

PRy G aky pheng A pYasatnds  Fibdot 7 dasbea, 2! -
ah%&%b?'ne The obtai ned radioactivity was 37.5 MBq at

368 mg {corresponding to 1.1 mmol) of 2-(4’'-
hydroxyphenyl) -6-iodoimidazo[1,2-alpyridine that was
sufficiently dried to remove moisture was dissolved in 15
mL of N,N-dimethylformamide, and 453 mg {(corresponding to
3.3 mmol) of potassium carbonate was added thereto. The
mixture was supplemented with 280 ulL (corresponding to
1.6 mmol) of 2-fluorcethyl-p-toluenesulfonate, and then
the solution was stirred at room temperature for 22 hours.
After the completion of the reaction, the reaction

solution was poured into water and extracted three times
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the end of synthesis. Further, the TLC analysis was -
70 - conducted under the sanme conditions as in Exanple
1-2, and as a result, the radiechem cal purity of the
conmpound was 96.5% [0168] 5 Reference Exanple 1-9:
Synt hesi s of 2-(4'-hydroxyphenyl)-
6-i odoi m dazo[ 1, 2-a] pyridine [0169] 50 nL of
et Wpthacstlare fmas .addbd tomk8ned ghlooofespohayey was
126 mmol) of cupric bromde to obtain a 10 suspensi on,
t o VR ¥1d weitex ondgalgaguresedespdidinnghioréde0
nnohé of, 4' -hydroxyacet ophenone in a m xed_sol ution_ of
UGFOthgﬁ

505 180 CXEE anAYSgoRe §PYRMopulsrRPwadiltered
added. Then, .the resulting m xture was_refluxed. After
SOHEE RERY LR o e MO LU IS d8Rad Tttt

ro : ratu d_tiltered. The resulting filtrate
weBTEshaan P a3 =Bl ka.88s SPIubh; Eh g psrafiy
wagedi;8$68LVEH14,Bnet Yk 4 n Lgcte
deggloring operaFion mftﬁ?g%gﬁy?ogééggggtivg/%gar%%%l.
ThearthBe pgsubbyBlesplubbonryes fbtbe(8LaNgd20ratus: 1.C-
concentrated. The resulting crude product was purified
byobBashndeti caadel nankyunmachragehogdapiy s4ehnt AR yvtical
sol vent: chl orof or i net hanol = 20/1), and

re€ngyshryi @ed, f Lot bt hgblamet at eb peAIGEBUZH et lneder tiorade

“obtain 7.25 g (corresgonding to 33.7 nmmol) of
&C

2- BRBRD- BADUDEC RYHPSxhcéappheibaby t Frgl Ind@stisr«fp.

2 b Bb. GOInR G G AR PherTONEY L (P HRE e RLOroEdrm) | to
(<5t 8RN ol P onldsny B! 4 809 a0 147~ (20
N A i R e b eath St THEIES
of1the seastion, the reaction solution was cool ed down

to 5 roomtenperature, and precipitates were filtered
anfi0xetbvered. The precipitates were washed with

The NMR measurement results of the resulting 2-[4'-
(2”-fluorcethoxy)phenyl] -6-iodoimidazo {1, 2~al pyridine
{internal standard: tetramethylsilane) are shown below.
[0141]

NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL})

'H-NMR (solvent: chloroform-dl, résonance frequency:
500 MHz): & 8.35-8.33 (m, 1H), 7.88-7.84 {(m, 2H), 7.70 (s,
1H), 7.39 (d, J = 9.4 Hz, 1H), 7.31 (dd, T = 9.4, 1.8 Hz,
1H}, 7.01-6.97 (m, 2H), 4.84-4.71 (m, 2H), 4.30-4.22 (m,
2H) .

[0142]

*C-NMR (solvent: chloroform-dl, resonance frequency:
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acetonitrile and dried under reduced pressure. The
resulting crude crystals wereggsuspended in a m xed
solution of 10 nL of water and 10 niL of nethanol.
Then, 10 about 10 nL of a saturated sodi um
hydr ogencar bonat e sol uti on was added thereto, and the
masngisNas Saecatzsd faer. o8 minut €5 ,usiyzg 3@ 130.30,
ul trasoni ¢ washing machine. Precipitates were filtered
aric T .ecov erzd S, 0mithe or,esuil4.i9lg rioa ., asufsfei didentiy: =
washed with water, and 15 drled under reduced
prieds. i élzt.o B8 n 6528.5my A.cSPresp@idindizlo 1. 56

H%g of 2-(4'-hydroxyphenyl) - 6-

4Aldazo[ 1, 2- a]pyrldlne (Fig. 1-10, Step 2). [0171]

he NVR neasure resul %s of the resulting 2-k'20

hydroxyEﬁgW§1f %ﬂBrn?% QB?Eoﬁma?ﬁyr?%?ﬂ%a??%t%ﬁ?ﬁﬂency

SR S o (e e ae gnqumbelou 19373

ﬁlectron Optics Laboratory Co., Ltd. (JEQL))
At

(sol vent: dlnethylsquOX|de d6, resonance
f rreGuangite QD) 15 58. 8818134 1Mol 14)148.- 44 (s,
11Ty 7 78-7.74 (m 211),7.40-735(m 411), 6. 86-6. 82
(mluwkbpropoxy) phenyll -6-iodoimidazo [1,2-a]lpyrimidine

(non-radicactive fluorinated form)

[0145]

As a sample for evaluating affinity with amyloid,
golubility in fat and mutagenicity of the present
compounds, a non-radioactive fluorinated form of 2-[4'-
(3”-fluoropropoxy)phenyl] -6~-iodoimidazo[1,2-alpyridine
was synthesized.

[0146]

50 mL of ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding'
to 60.0 mmol) of 4’ -hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5‘hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to

decoloring operation with addition of active charcoal.



- 72 - [0173] 13C NWR (sol vent: dinethyl sul foxi de-d6,
resonance frequency: 125 MHz): 6 158.08, 145.87,
143. 87, 132.48, 131.72, 12267, 124.99, 118. 14,
116. 14, 108.02, 75.85. 5[0174] Exanples 1-7 and
Conparative Exanples I-1: Measurenent of binding to
| oid [0175] ) Affinity of the present

Bnd$HG TR SHMFLEEd SRAS L EGTeXaR féd tEyeghand
followng in vitr binding tests. [0176] (1)
AOTORE SLBERE Flo 1 ferdt 1 fiuae G adupy tpd Burified

Rodrs L0 g obta e bt L %ﬂg&%ﬁﬁﬁgﬁgmsﬁg. GtpEfon
reESﬁb@ tto §o§8f8g%/@5gggbﬁﬁegsb%?%é{ re recry?ga%%lzed

Exanpl es ag regate er el na erred

5anYE@hdetﬂyﬁhhéegéﬁgpbgirohgﬁ%7kt?%9°rgbngb£91£h$ 25 g

met hod described in a literature

Labesatespohnyagt tgatkon dRo74, ob. 37Ar383-44996) ), t he
anyl oi d suspension was subjected to qualitative
exbedroephcoasptenont| (pLgscense spegtipphotonetric

met hod using Thioflavin T (manufactured by Fluka) to
cohfléil t hat the aggregated AP obtained in (1) was

anyl oi d %neasurenent conditions: 25 excitation

wavel efgfhmgf (226TRFPORANENFSsPeA WaVL) enft R-bFouops’ -

) tion in ethanol of the conpound
10 2_ ydLg%ggleég&hghggéuang 668 mg (correspondlngrﬁg 3.0

mmol) of 2-amino-5-iodopyrimidine were dissolved in 20 mlL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 8 hours. After the completion
of the reaction, the reaction solution was cooled down to
15 room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
solution of 10 mL of water and 10 mL of methanol. Then,
20 about 15 mL of a saturated sodium hydrogencarbonate
scolution was added thereto, and the mixture_was sonicated
for 3 minutes using an ultrasonic washing machine.
'Precipitates wére filtered and recovered from the
resuiting mixture, sufficiently washed with water, and
26 dried under reduced pressure, to obtain 737 mg
(corresponding to 2.19 mmol) of 2-(4’-hydroxyphenyl)-6-

iodoimidazo[l,2-alpyrimidine (Fig. 1-8, Step 2).
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- 73 - synthesized by a nethod descri bed above in
Exanpl e 1-2 (radioactive concggtration: 37 MBg/nL) was
prepared, and diluted with a 0.1 % bovi ne serum

al bum n- cont ai ni ng phosphate buffer (pH 7.4) to

prepare a solution 5 corresponding to 2 nnol/L as a
totmlaggnmount of 2-[4'-(3"-

f 1 uor opr opoxy) phenyl11- 6-i odoi m dazo[ 1, 2-a] pyri di ne.
[0179]339 mg (HrrEspeach neeldo af. ;arBlveldf m-quopl at e,
50 pL of a solution (400 pMat a final concentration)
priephregrdieayd ) 16 -ilodp3)nidgmdod( , pLadbyaisdkdineohhat was
(anyl oid concentration may be adjusted in accordance

wi U TaRiegitd Yc dad et tat KeMOVE aodalpire yecudisaplwaer en 20
anyl oi d suspensi on_was dissolved in a 0.1 % bovine

sStuRfarb i Mes Ay AitRTRG iKEs pRate 4B4f ar (cppresepnding to
re added, and %hen.lSO_pL of %he same 15 buffer was
adtidt T Lr SpaPE A SaH Tt CORPOPGfy FBEdSGRR ARpTeco.  The
i .5,..25,.62.5, ,125, 250, .625,
RSG5 el ReBbBpBrta WichPraBTyR (AEProERBnaRag ro
ﬁﬁ%@ﬂm@ﬂ)aogiYeﬁrbﬁEQBCQQQO%QPQBgEnQE %ﬂﬁ Eﬂénsstirred at

S
hours. Then, a m xed sol ution of each well was

f iddoer edmpkradakea rghass hobek.fiAtesr (HadEomMs® ion of
Mul uti screenni - FC, manufactured by MIIlipore), to

sefier atactienConheundattboat tathedohowanyboudelir ontbheater
free Conmpound 1-6. 25[0181] (6) The gl ass fi ber

f iAnceexgregtedr thirker &imes withhehibxedozwl utTom awebined
washed with a 0.1 % bovi ne serum al bum n-cont_ai ni ng
pﬁggﬁﬁﬁFQrﬂuﬁﬁgﬁr(Uﬁﬁ Waskeg) wifRda sapyratefefodium

r%gbgggbgvg%%uggohvedgkgasogggegn£§hggasmg%dgggsg&fgate,
filﬁered and concentrated. The resulting crude product
was recrystallized from N,N-dimethylformamide to obtain
236 mg (corresponding to 0.5%94 mmol) of 2-[4'-(3"-
flucropropoxy) phenyl] -6-iodoimidazo[1l,2-alpyrimidine (Fig.
1-8, Step 3).
[0149]
The NMR measurement results of the resulting 2-[4'-
(3”7 -fluoropropoxy) phenyl] -6-iodoimidazo[1,2-alpyrimidine
'(internal standard: dimethylsulfoxide) are shown below.
[0150]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
*H-NMR (golvent: dimethylsulfoxide-dé, resonance
frequency: 500 MHz): & 9.27 (4, J = 2.3 Hz, 1H), 8.55 (d,

J = 2.3 Hz, 1H), 8.15 (s, 1H), 7.94-7.90 (m, 2H), 7.06-
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with an autowel|l gamma system (manufactured by Al oka,
Type: ARC-301B). [0182] 5(7) A relation between the
anmount of the Conpound |- 6 bigfding to anyloid and the
anount of added anyl oid was evaluated fromthe

measur enent results of (6) Unspecific bi ndi ng was
determ ned using a _sanple the Co ound

1-3- ?%ohle2Hébeﬁeézcéﬁﬁounﬁ? ma%7a%d%a t9 106 bec

10 at _a_fj nal ncen on) aboye in
Egiérrpl\/{jt(a 187} hfm%%f g) hﬁu}[‘?&s yJHFll s vz, 7 - 6.
syHEheﬁh;ed in the above Ref er ence Exanple 1-86,

t he”Sane’ procedure as the above 15 (2) to (6) were
caqéiﬁg]out to obtain control data (Conparative
Exanple 1-1). [0184] A relation between the

concentyatiman (@188l ¢ iinfe th s%ﬁ@%&ﬁd%ob%t|9@seﬂgnce
t he radloact|ve count on the 20 glass fiber filter

meassfeenePovess nviH) : i 5 showng j mdd o 1-ids  ghe 146. 26,

radi oactivity on the gl ass fiber was increased

propared pnaktyctp 1he. e®ncent ratj anog asldj ta prumRmEUNt T, =

of anyloid (Exanple 1-7). On the condi tions of the

pr&ent BxperTheht, @tny0oi tdandct e Tohptaind ¥t tld&chet *Jor

to anyloid 25 are retained in the glass fiber.

Ther of #Zk he radi oactive count on the glass fiber is
%ih%f reflecting the anount of the conpound attached

bid, and the sl ope of the graph which plotted
the rad@o 'Vgplveﬁi 81%89ﬂ§15ﬁh%&%%8et86th%%sonance

concentra 1on 0

Sx,eseﬁd q\gﬂt)he sniensiiy Qfe b”[’rg' Ng 4P 2 gz, *Jy =
anyI0|d nce the val ue of the radioactive count Of
Congpoingz)1- 6 on the glass fiber was increased 5 with
i ncrease of the concentration of anyloid, it has been
supgesiled that Conpound 1-6 is a conmpound having a
property of blndlng to anylatd The sIo e of the l'ine

MPY |n‘the saneApIot and thus it has been'
suQﬁH%ﬂed 10 that the affinity of Conpound 1-6 with

anylo'gmbf}~IMPY was synthesized in accordance with the

following steps for use in Comparative Examples for
evaluation on binding to amyloid
[0155]

In accordance with the method described in a
literature (Zhi-Ping Zhuang et al., J. Med. Chem, 2003,
46, p.237-243), 6-tributylstannyl-2-{4'-(N,N-
dimethylamino)phenyl] imidazo[l,2-a]lpyridine was
synthesized, and dissolved in methanol (concentration:
Img/mL) . To 53 pL of the resulting solution, 75 pL of 1
mol/L hydrochloric acid, 20 pbL of [***I]sodium iodide of

13.5 MBg and 10 ul of 10% (w/v) hydrogen peroxide were



10

15

- 20

25

_, _ Sstronger than [125 s] I MPY which is known to
exhibit a strong affinity wit Bsanyl oi d. The
above-nmentioned results have inplied that Conpound 1-6
is highly capable of binding to anyloid. 15[0185]
Exanples -8 to 1-12, Conparative Exanples 1-2 to 1-6:
Meeddg@meatf tetr ahkl mi g dwicbh vadpyhoiwds 1e ftAEDI Btayd okt
t he present conmpounds wi th anyl oi d was exam ned by the
f 0 oW g i 1D it &  nditeg gedisttsior?2 Gl 86ibjected Eb) HPLC
A[ 31-40 (Peptide Institute, INC.) was dissolved in
ph@yiﬂiattéi%ﬁaf@ C(Cp*rilﬁl@n awl defvakerpaal 137 Cxeop 162172, to
hour s, gpt ain a 1 ng/nL suspension of aggregated Ap
(Wé?tear%fft erl Iref&Y ddrad ied -anyl oi d suspension in this

le). [0187] (2) According to the nethod
de%oc]ﬁaﬁggd|naI|terature(Na|k| H, et al.,

Labor 29 1Y ST adadD o i I IR, e
q%%é&fﬁﬁﬁ§5§¥ﬂﬁﬁkHPQkﬁp %%éﬁqtﬁ] aVIn%%erse phase

spectro onetric met USI ng

( mlifnﬂrﬁt(tﬂ'x%ﬂiéohaﬁélk Aed a0 rtfﬁergmstt@aed he 20GEea3t edght
AP 5 obtained in (1) was anyl oi d (nmeasurenent

Caricl tdaiideps hidtnuda craneengt Watfe 446 thd paktted amount
em ssion wavel ength of 490 nn). [0188] (3) According

t @t Hrengtardd nde sgeintted 139 aglQ Isict edetturtde( VaAgmnYadsorbs
et al., J. Label ed Cpnpounds Radi opharmaceut. 44, 3239

( Z001)301350ts #hs ddo14'-IMEW -noBhenyP} Benz6eai aiesed with

(hereinafter referred to as [125113 |- BTA-0) was
prjeﬁ‘&r fAdRTa PASeIERRE g 8Curdoet thenol was passed

RS R e e SR 1 T s, ThangoYetnl
?ﬁe@%ﬁ%‘iﬁé’[ﬁﬁ eﬁ“’?’rsr“%b%ia?f@?s Rt Gl ey
awidtae reRganics aene swel ghed c@ﬁﬂu‘é&%@ agdeheyheesame

conditions as described in Example I-2, and as a result,
the radiochemical purity of the compound was 98.0%.

[0157]

Reference Example I-7: Synthesis of ['®I]-IMPY

[0158]

['#*1] -IMPY was prepared in accordance with the
following steps for use in Comparative Examples for
evaluations on 10gPgctanoy and accumulation in brain.
[0159]

In accordance with the method described in a
literature (zZhi-Ping Zhuang et al., J. Med. Chem., 2003,
46, p.237-243), 6-tributylstannyl-2-[4’-(N,N-

dimethylamino) phenyl] imidazo[1l,2-al pyridine was
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189] 20(4) 2-(3'-1o0do-4'-am nophenyl)benzot hi azol e

(hereinafter referred to as 3'-1-BTA-0) and | MPY were

Sy

nt hesi zed according to the-nefhods described in a

literature (Wang. Y., et al., J. Labelled Conpounds

Ra
25
(2
[3
ev
bo
7.

pr

di ophar maceut. 44, 3239 (2001)) and a literature
J.. Med. Chem _46, 237

. 2. P al ., . ,
G 2. Mg 11 e (o) nSihired {epretcat on
- BTA- .- - for
AP kA Aty bbi GTwerS BFSLoF ied FREEL Gh00 v of 2
| KRR e 00 bt
MG 19 BAECRHINE R LS B8 oP 190 RIS e Y Bl phP Hodi de

@Ea&©@_2ﬂbemﬁéguhbiﬂﬁ $2ng &oo i:ségﬁggﬁﬁbﬁiﬁécgnd 10 pL

wel | (about 0.3 m. in vol unme _

5m efopbat ¢w/0183hrbabhepdrdxi ReNak-e0R88BY! atd ANS, Ofy 0
each conpound in sanpl e sol utions Experinent Conpoun

f omizedl saflluohofioneentedti 66 etagsa@npeuRd°tofor 10 minutes,
eval uati on

25 .

the solution was subjected to HPLC under the same
condition as described in Example I-2, to obtain [*?3T]-
IMPY fraction.

{01l60]

10 ml of water was added to the fraction. The
resulting solution was passed through a reverse phase
column (trade name: Sep-Pak (registered trademark) Light
Cl8 Cartridges manufactured by Waters; the packed amount
of the packing agent: 130 mg), so that the column adsorbs
and collects the [**’]-IMPY. The column was rinsed with 1
mL of water, and then 1 mlL of ethanol was passed
therethrough, to elute ['#*I]-IMPY. The obtained
radiocactivity was 47-56 MBg at the end of synthesgis.
Further, the TLC analysis was conducted under the same
conditions as described in Example I-2, and as a resulf,
the radiochemical purity of the compound was 98.0%.

[0161]

Reference Example TI-8: Synthesis of 2- (4’ -hydroxyphenyl) -

6- ['**I] iodoimidazo[1,2-al pyridine

[0162]
In order to prepare calculation formulas for the

calculation of logPypre, 2-(4'-hydroxyphenyl)-6-



[1251]3'-1 ETA-0 concentration Anyloid Conparative
Exanple 1-2 3'-1-BTA-0 - Eagh concentrati on

of 0, 0. 001, 0.01,0.1,1, 10,100, and 1000 nnol/L 400

prmol /L 1 prol /L Conparative Exanple 1-3 Congo Red

['?°T] iodoimidazo[1,2-al pyridine was synthesized in
accordance with the following steps.
{0163]

50 mL of ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4’-hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure.. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanocl = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to cbtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4’'-
hydroxyacetophenone (Fig. 1-9, Step 1).

[0164]

2.15 g (corresponding to 10.0 mmol) of 2-bromo-4'-
hydroxyacetophenone and 1.74 g (corresponding to 10.0
mmol) of 2-amino-5-bromopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 105°C for 6 hours. After the completion

of the reaction, the reaction solution was cocled down to
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room temperature, and precipitates were filtered and
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
golution of 20 mL of water and 20 mL of methanol. Then,
about 25 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 2.41 g
(corresponding to 8.32 mmol) of 6-bromo-2-(4'-
hydroxyphenyl}imidazo[l,2-alpyridine (Fig. 1-2, Step 2).
[0165]

138 mg (corresponding to 0.476 mmol) of 6-bromo-2-
(4’ -hydroxyphenyl)imidazo[l,2-alpyridine was dissolved in
20 mL of dioxane, and 2 mL of triethylamine was added
thereto. Then, 360 pL (corresponding to 0.713 mmol) of
bis(tributyltin) and 20 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.
After the reaction mixture was stirred at 20°C for 22
hours, the solvent was distilled off under reduced
pressure. The residue was purified by preparative TLC

{elution solvent: hexane/ethyl acetate = 1/4). Further,

the resulting crude product was purified by recycle

preparative HPLC (HPLC apparatus: LC-908 (under trade
name: manufactured by Japan Analytical Industry Co.,

Litd.); column: two JAIGEL 2H (under trade name;
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Conpound 1-1 Exanpl e 1-9 Conpound 1-2 Exanpl e
| -10 Conpound 1-3 Exanpl e t1591_1

manufactured by Japan Analytical Industry Co., Ltd.)
connected together; mobile phase: chloroform), to obtain
47 mg (corresgponding to 94.9 umol) of é6-tributyistannyl-
2- (4’ ~hydroxyphenyl) imidazo{l,2-alpyridine (Fig. 1-9,
Step 3).

[0166]

To 53 pL of a solution of 6-tributylstannyl-2-(4'-
hydroxyphenyl) imidazo[1,2-alpyridine in methanol
(concentration: 1 mg/mL), 75 uL of 1 mol/L hydrochloric
acid, 40 pL of [**I]sodium iodide of 136 MBg and 10 pL of
10% (w/v) hydrogen peroxide were added. After the mixed
solution was left to stand at 50°C for 10 minutes, the
solution was subjected to HPLC under the same condition
as in Example I-2, to obtain 2- (4’ -hydroxyphenyl)}-6-
[HSI]iodoimidazo[1,2-a]pyridine fraction (Fig. 1-9, Step
4} .

[0167]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column {trade name: Sep-Pak (registered trademark) Light
Cl8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs

[*?°T]) iodoimidazo[l,2-

and collects 2-(4'-hydroxyphenyl)-6-
alpyridine. The column was rinsed with 1 mL of water,
and then 1 mL of ethanol was passed therethrough, to
elute 2- (4’ -hydroxyphenyl}-6-[***I]iocdoimidazo[1,2-
alpyridine. The obtained radiocactivity was 37.5 MBg at

the end of synthesis. Further, the TLC analysis was
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Conpound 1-4 Exanpl e 1-12 Conpound 1-5 10[ 0192]
(6) The mcroplate filled with the sanple sol utions

was shaken at a given rate (400orpm at 22C for 3

hours. Then, each sanple solution was filtered through
a glass fiber filter (trade name: Ml utiscreenm FC

manuf actured 15 by MIlipore), to separate the [1251]

- COBTACG egk tacked the ampicoicerididrhonise afsr d@ Example I-2,
[1251]3"-1-BTA-Q. - _ 78 - [0193]

and as a result, the radiochemical purity of the compound
was 96.5%.

f0l68]

Reference Example I-9: Synthesis of 2- {4’ -hydroxyphenyl) -

6-iodoimidazo[l,2-alpyridine

[0169]

50 mL of ethyl acetate was added to 28.17 g
fcorresponding to 126 mmol} of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4'-hydroxyacetophenone in a mixed:
solution of 50 mL of ethyl acetate and 50 mL of
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4f-
hydroxyacetophenone (Fig. 1-10, Step 1).

[0170]
441 mg (corresponding to 2.0 mmol) of 2-bromo-4'-

hydroxyacetophenone and 449 mg (corresponding to 2.0



(7) The glass fiber filter used for the filtration of
each sanpl e solution was wash with a 0.1 96 bovine
serum al buni n-cont ai ni ng phosphate buffer (pH 7.4)
(0.5 5 n x 5), and radioactivity of the glass fiber
filter was neasured with an autowel|l gamma system

(nﬂﬁ@iﬂcéﬂrﬁdaﬁﬂnﬁl9k§®dgyf§1dfﬁ§:@%g@”dlggﬁwved 1n 15 mL

radi oactivity was used as the radioactivit evel
each sesapbeisel uéi omrHeor«gal1aul |dﬁld¥1dnﬂ@b@'&%@ﬁuxed in
ratio (hereinafter, A denotes 10 the radioactivity
| exel oih leaisanpt el th 2er o5 (ueoHnceyftticat it Qompaehion
compound for eval uation, and B denotes the
r a@lt otlet i Xeagtiavel the Jae@atrrpbre v Tt Vo0 0da nnmddflleddrdown to
hi gher concentration of each conpound for eval uation).
15{@%41]emperaqlgr§e Sepai et §ip B apt utwere ofi ldemeal mingy
mol /L of 6-Me-BTA-2, 400 pnol /L of [1251]1-BTA-0
EEIATL GPCAPE SRS i PE o, d5aodoaRa B Bot od o

_the sarre %chg(d?urg(gzc?%z% ﬁ%%‘%}bﬁg bov i n (62 and g7)
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rad| oact | \ﬁ it 1 Cgexg% dﬂﬁse%el nﬁf e ca (%Eﬁi%gtr ?gﬂdo

thesi t r er BG)
[ 0195‘{&2%% 9d)pr&s({ %L B h%”fitﬁﬁlﬂ?{‘??vﬂ 5‘( T é{/fgq“settqn?g%&r ed Den:

abmyeut Mo (h) amd (Btuddieed HHdin dfﬁgéhd&%%onate
determined by the following fornmula (1-1). - 79

[ CGEiBit IRrB@ael GAAEd I-HBrt@i, 9 AndA tdreaphi xittirshivels sonicated
val ues converted by probit 5 transformation fromthe

ot rfedMimHiast tisdma @ osl teseng| otweedhimal akichd neo

| ogarithns of concentrations of_ conpounds for

eVl TEH IR s s dridd 456 bt ,J{eé:@vered from the

resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 526 mg
(corresponding to 1.56 mmol) of 2- (4’ -hydroxyphenyl) -6-
icdoimidazo([1l,2-alpyridine (Fig. 1-10, Step 2).

{0171]

The NMR measurement results of the resulting 2-(4'-
hydroxyphenyl) -6-iodoimidazo[1,2-alpyridine (internal
standard: dimethylsulfoxide) are shown below.

[0172]

NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: dimethylsulfoxide~d6, resonance
frequency: 500 MHz): & 8.86-8.84 {(m, 1H), 8.14 (s, 1H),

7.78-7.74 (m, 2H), 7.40-7.35 {(m, 2H), 6.86-6.82 (m, 2H).



approxi mate straight line by the | east square nethod.
Using the line, the concentration of each conpound for
10 eval uati on was determi ned,. at, which the
radi oactivity level is half of the |evel of the sample
free fromeach conpound for eval uation, and was
defined as a 50 % inhibition concentration of each
conmpdundl (hereinafter referred to as ICs, A val ue).
Using the value as an 15 indicator, afflnlty of each
conpoun&CF@NRewahuaEmon wumbtayﬂbuﬂdo&aggpagatgésonance
Appl 40 was eval uated. [0198] | C50% val ue of
eachre@myerind 27 a1 ual i 0 i 68 shiovdh. 8 Tadsl .67l- 3.32.48,
Cb ounds I-1 to I-5 all showed | C509, 20 val ues of

Y hin 760 dnbr hedd 1 Yherl B4 ni k36 ali4.h 1r8y106i,d 75. 85.
5(ag egﬁted A131 40 than Congo Red and Thioflavin T.
The’ I'ts ShOM/that Compounds |I-1 to I-5 have good

aMﬁals.uir\ement of

pa StH—a e

W tﬂl%%l% %%sflgggf egat ed A131 40 than 3'-1-BTA-0
d the affinity conparable to

INH%1751 80 - [0199] Table 1-3: 1C50% val ues of the

present conpounds Experinment Conpound for eval uation

|3 pSPQB_?FOﬂrTés}(l bltHe) pRemeartatdonp Ik th dmyloid was
10 examined by the following in vitro binding tests.

[0176]

(1) APi-s0 (Peptide Institute, INC.) was dissolved in
phosphate buffer (pH 7.4) and shaken at 37°C for 72 hours,
to obtain a 1 mg/mL suspension (hereinafter referred to

15 as amyloid suspension in these Examples) of aggregated AR
{(hereinafter referred to as amyloid in this Example) .
[0177]
(2) According to the method described in a
literature (Naiki, H., et al., Laboratory Investigation
20 74, p.374-383 (1996)), the amyloid suspension was
subjected to qualitative experiment based on fluorescence
spectfophotometric method using Thioflavin T
(manuféctured by Fluka) to confirm that the aggregated AR
obtained in (1) was amyloid (measurement conditions:
25 excitation wavelength of 446 nm, and emission wavelength
of 490 nm).
[0178]

(3) A solution in ethanol of the compound I-6
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15

20

2b

Conparative Exanple 1-3 Congo Red >1000 Conparative
Exanpl e 1-4 Thioflavin T >1000,Co
6- Me- BTA-2 25.4 Conparative Exgrrpl e 1-6 | WPY 0.8

Exanple 1-8 Conpound -1 1.4 Exanple 1-9 Conpound 1-2

Conparative Exanple |-5

synthesized by a method described above in Example I-2
{radicactive concentration: 37 MBg/mL) was prepared, and
diluted with a 0.1 % bovine serum albumin-containing
phosphate buffer (pH 7.4) to prepare a solution
corresponding to 2 nmol/L as a total amount of 2-[47-(37-
fluoropropoxy) phenyl] -6-iocdoimidazo[l, 2-a]lpyridine.
[10179]

(4) To each well of a 96-well microplate, 50 plL of a
solution (400 pM at a final concentration) prepared above
in (3} and 50 pL of a solution {amyloid concentration may
be adjusted in accordance with amyloid concentration in a
sample solution) where amyloid suspension was dissolved
in a 0.1 % bovine serum albumin-containing phosphate
buffer (pH 7.4), were added, and then 150 pL of the same
buffer was added to prepare a solution of amyloid at
final concentrations of 2.5, 12.5, 25, 62.5, 125, 250,
625, and 1000 nmol/L.

[0180]

(5) The microplate was shaken at a given rate (400
rpm) at 22°C for 3 hours. Then, a mixed solution of each
well was filtered through a glass fiber filter (trade
name: Mulutiscreen™-FC, manufactured by Millipore), to
separate the Compound I-6 attached to amyloid from the
free Compound I-6.

[0181]

(6) The glass fiber filter used for filtration of

the mixed solution was washed with a 0.1 % bovine serum

albumin-containing phosphate buffer (0.5 mL x 5), and
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0.9 Exanple I-10 Conpound 1-3 1.8 Exanple 1-11
Conmpound 1-4 0.9 Exanple 1-12 Conpound I1-5 55.4

[ 0200] Exanple 1-13 to 1-14, -Coaparative Exanple |-7:

5 Measurenent of partition coefficient based on the

octanol extraction nethod [0201] Partition

coefficients based on the octanol extraction nmethod

( héhen aPPdracéfiaritead ofo the |9dapsodtidedl Y ilGewemas measured
measured, which are generally known as an indicator of
perimtdb P Ay toMeddngaiRds SyRtEligH MeRa tBIcésaepr RiynAloka,
ba&rie( %Eﬁ{ iQ%fter referred to as BBB). [0202] To 2

m_ TP PRTeP O 1EA pL of a sol ution contai ni ng

i0182]

{7) A relation between the amount of the Compound I-
6 binding to amyloid and the amount of added amyloid was
evaluated from the meagurement results of {(6).
Unspecific binding was determined using a sample to which
the Compound I-2 (non-RI labeled compound) was added to
become 100 nM (at a final concentration) above in (4)
(Example I-7).
{0183]

[*?5I]-IMPY synthesized in the above

(8) Using
Reference Example I-6, the same procedure as the above
(2) to (6) were carried out to obtain control data
(Comparative Example I-1}.
[0184]

A relation between the concentration of amyloid in
the sample solution and the radioactive count on the
glass fiber filter measured above in (6) is shown in Pig.
1-11. The radiocactivity on the glass fiber was increased
proportionally to the concentration (addition amount)} of
amyloid (Example I-7). On the conditions of the present
experiment, amyloid and the compound attached to amyloid
are retained in the glass fiber. Therefore, the
radioactive count on the glass fiber is a wvalue

reflecting the amount of the compound attached to amyloid,

and the slope of the graph which plotted the radiocactive
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15 Conpound 1-7 (Exanple 1-13) and Conpound |-8
(Exanple 114) and 2 niL of 10 q@nL/L phosphat e buffer
(pH 7.4) were added, and stirréed for 30 seconds. After
the m xture was centrifuged with a | ow speed
centrifuge (2000 rpmx GO mn.), the octanol |ayer and

t heowyat eFe ] By BFe Wb e isamth@eentr8li on &€ Mdy & aMPUNL 41 ye
of 1 mL, and subjected to measurenent of radioactivity

countchni ddn are aitt owvedidx g@épf@eﬂﬁaﬁr%(ﬂwtﬁfﬁ@rygﬂqz kye
Al oka, Type: ARC-301B). Using the obtained

r delirodiotg vid yangolmid . | 8dBce the value of the radioactive
octanol was calculated in 5 accordance with the
edifttore{ CampoyroP0Bi6 1 Rlactglatss fibrer9ds increased
‘trveauy.: of a cat': ii:a4;.c.; 4-et' 71 af Trittir

- 2Lt gopggease of the cppeqndgiAttiomat siwmlich Tabhas

1-4. Both Conpounds 10 1-7 and 1-8 showed | og- Poct ano
© di5L ARt St EOTTHOE Kot P OB s 1Ay 2

: I -, I I t 1
SRR e R LB
1983 - thys .yt 1S, ' at i2s
I(Jot h E:Oé’n“%g”dln sjiﬁgs\?é\;a?%gaper mgzg%ih :tt%f'! %33(%%@53'%61&' eI] )
t aMEVPY n [[0R0%amEal)1@tl- dnd QIRRCHA Hasv Adi Wighl&tea

present conpound Experi nment
that the affinity of Compound I-6 with amyloid is

stronger than [*?°

I]-IMPY which is known to exhibit a
strong affinity with amyloid.

The above-mentioned results have implied that
Compound I-é is highly capable of binding to amyloid.
[0185}

Examples I-8 to I-12, Comparative Examples I-2 to I-6:

Measurement of affinity with amyloid

Affinity of the present compounds with amyloid was
éxamined by the following in vitro binding tests.
[0186]

(1) APi.ao (Peptide Institute, INC.) was dissolved in
phosphate buffer (pH 7.4) and shaken at 37°C for 62-72
hours, to obtain a 1 mg/mL suspension of aggregated AR
(hereinafter referred to as amyloid suspension in this
Example) .

[0187]
(2) According to the method described in a

literature (Naiki, H., et al., Laboratory Investigation
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Compound | ogEoct anoi val ue Conparative Exanple 1-7

[12311 _ inpy 2.1 Exanple 1-13 Conpound 1-7 2.1

Exanpl e 1-14 Conpound |-8 2.0 7(0206] 20 Exanple 1-15

to 1-19, Conparative Exanple 1-8: Measurenents of

partition coefficient based on HPLC [0207] The

partition coefficient by HPLC (hereinafter - 82 -
refErr &4 16 w83 o). ﬁﬁﬁaﬁﬁﬁéhﬁkﬁiﬂnﬁ?ansiﬁfIwmm ng
methaod. 1t s known that, the | ogDpi pLc shows e samne

NP S Earh i e oS DA TENE dnades drodPuorescence

spectrophotometric method using Thioflavin T
(manufactured by Fluka) to confirm that the aggregated AR
obtained in (1) was amyloid (measurement conditions -
excitation wavelength of 446 nm, and emission wavelength
of 490 nm) .

f0188]

{3) According to the method described in a
literature (Wang, Y., et al., J. Labeled Compounds
Radiopharmaceut. 44, S239 (2001)), [***T]2-(3’'-iodo-4'-
aminophenyl)benzothiazole (hereinafter referred to as
['**I]37-I-BTA-0) was prepared from a labeling precursor
2- (4’ -aminophenyl)benzothiazole, and dissolved in ethanol.
As Congo Red, Thioflavin T and 6-methyl-2-[4'-{N,N-
dimethylamino) phenyl] benzothiazole (hereinafter referred
to as 6-Me-BTA-2), commercially available reagents were
welghed and used as they were.

[0189]

(4) 2-(3'-Todo-4’-aminophenyl)benzothiazole
(hereinafter referred to as 3’ -I-BTA-0) and IMPY were
synthesized according to the methods described in a
literature (Wang. Y., et al., J. Labelled Compounds

Radiopharmaceut. 44, S239 (2001)) and a literature

(Zhuang, Z. P., et al., J. Med. Chemn. 46, 237 (2003))
respectively.
{0190}

(5) Samples in which ['**I]3’'-I-BTA-0, each compound



- octanol value which is generally known as an

i ndi cator of 5 perneability_of-conpounds to BBB

(Franco Lonbardo et al., J. Med. Chem, (2000), 43,

p. 2922-2927). [0208] First, conpounds for

eval uati on shown in Table 1-5 were dissolved at a
cofcentvralian @f andodatl dinl reihandlssk) veentiai Bi pY 1161

di met hyl sul foxi de to prepare sanple solutions. One pL

of b hines asrptuen sollutniion awas: ssiuhijrec treeh sohaliel Gudfaly Sipsl 7. 4)
under the followi ng conditions to determ ne the

elaft i bmal menee)t it iidns stlorentirafidilge leRutieorr prepared.
(tR) of each conpound. 15[0209] Table 1-5 Conpounds

f orReVER Bt I8V isREdss iveEe 1B itmemacbompddndabent 0.3

eval uati on Conparative Exanple 1-8 | MPY Exanple |-15
5 cai?#p&[fhdfqriuiﬂ@rexmﬁ%ae 3616 oMy Lpte

10

15

{0191}

Table 1-2: Final concentrations of each compound in
sample solutions

Compound Concentration [(**°1)37-1-
Experiment for of compound for BTA-0 amyloid
evaluation evaluation concentration
Comparative .
Example I-2 3'-1-BTA-0
Comparative
Example I-3 Congo Red
Comparative | Thioflavin
Example I-4 T
COMPAratiVe | ¢ Me-BTA-2 Bach
Example I-5 .
concentration
Comparative of 0, 0.001
I i
Example I-6 MEY 0.01, 0.1, 1, 400 pmol/L | 1 pmol/L
Exauple Compound 10, 100, and
I-8 I-1 1000 nmol/L
Example Compound
I-9 I-2
Example Compound
I-10 I-3
Example Compound
I-11 I-4
Example Compound
I-12 I-5
[0192]

{6) The microplate filled with the sample solutions
was shaken at a given rate (400 rpm) at 22°C for 3 hours.
Then, each sample solution was filtered through a glass
fiber filter (trade name: Mulutiscreen™-FC, manufactured
by Millipore), to separate the ['**I]3’-I-BTA-0 attached

to amyloid from the free ['?*I]13’'-I-BTA-0.



10

15

20

25

Exanpl e 1-17 Conpound 1-3 Exanple I-18 Conpound 1-4

Exanpl e 1-19 Conpound 1-5 [0210] HPLC conditions: 20

Col um: Prodi gy ODS (3) (products nane; manufactured by

phenonenex; size: 4.6 x 250 nm) - 83 - Mbile phase:

a mxed solution of 50 nMtriethylanm ne phosphate (pH

7.2)/acetonitrile = 40/60 Flowrate: 0.7 nL/mn.

Det Ptk ultraviolet visible abSO{p;io?Etgr -
detection 5 wavel ength: 282 run) [0211 ing the '
c()bt ai nel’t o B ﬁlﬁs%gtfeﬂ?eé? dritliterr furadbrfqthdresi fafltteation

i pix val ue) of each conpound )
reﬂ§¥r§§£ﬁ(%éﬁ%f% é%f%tlon Qas washed wfgﬁ a 0.1 % bovine

serum albumin-containing phosphate buffer (pH 7.4} (0.5
mL x 5), and radiocactivity of the glass fiber filter was
measured with an autowell gamma system (manufactured by
Aloka, Type: ARC-301B). The radiocactivity was used as
the radicactivity level of each sample golution for
calculating an inhibition ratio (hereinafter, A denotes
the radioactivity level in a sample with zero (0)
concentration of each compound for evaluation, and B
denotes the radiocactivity level in a sample with 0.001
nmol/L. or higher concentration of each compound for
evaluation).

[0194]

(8) Separately, a solution of containing 15 pmol/L
of 6-Me-BTA-2, 400 pmol/L of ['**T]3’-I-BTA-0 and 1 umol/L
of AB;.4 were prepared and subjected to the same
procedures as described above in (6) and (7) to measure a
radioactivity level. The measured radicactivity level
was defined as the background radioactivity level, and
used in the calculation of the inhibition ratio
(hereinafter referred to as BG).

[0195]

(9) Using the radioactivity levels measured above in

(7) and (8), the inhibition ratio was determined by the

following formula (1-1).
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for evaluation was determ ned according to the
follow ng 10 cal cul ation fo[ngbaw(l-S). [0212]
rmLc=(tR-to)/to -(1-3) [0213] "Separately, 10 pL each
of a solution of 2-(4'- 15

hydr oxyphenyl) - 6- 11 i odoi m dazo[ 1, 2- a] pyri di ne (37
MBdfdj n radi oactivity concentration) synthesized
above i'n Reference 1-8 and a solution of Conpound 1-6
(3}_ /mL in radioactivity concentration) was added

t x@fp oct angl prepared separately, and 2 nL of 10
myl/8G20 phosphate buffer (pH 7.4) was further added
to the respective solutions. After the individua
solaxdns were stirred for 30 seconds, the solutions
were centrifuged at 2,000 rpmfor 60 mnutes. 1 nL
each of IaPhctandliphasel sl ¢dnvertet phaselvids
fractionated, 25 and the radi oactivity was neasured by

art ARG [gdifmd Tys T (GRimimast drdd oy IAroRa tdes, were
Ltd.: T RC-301B) . Based gn the obtained
R ORE 15 b IO TAUEE Ve aet rey of

' equat i 1-2) .. .- 84 - .[0214
CERFRENDRY S AR S AD sk, ch B 0B

o ation or - o i o
a%%%e in Refe%gﬁggggggq%ggiq%égﬁmghg%g%tE%ﬁF%%H@%Eﬁgd'
anglity THeN iR SR RMeh 3% tdescdhed ADRWRIRNnd for

determne K Il pix values in respective conpounds.

[ @2ESuak ignma pla swate terrepateel], &t wilicth thize dadgBactarnaity

val ues of Conpound 1-6 and 2-(4'-hydroxyphenyl) - 6-
level is half of the level of the sample free from each
compound for evaluation, and was defined as a 50 %
inhibition concentration of each compound (hereinafter
referred to as ICsey value). Using the value as an
indicétor, affinity of each compound for evaluation with
amyloid (aggregated APi-4) was evaluated.
[0198]

ICsos value of each compound for evaluation is shown
in Table 1-3. Compounds I-1 to I-5 all showed ICse
values of less than 100 and had higher affinity with
amyloid (aggregated ABi-i;) than Congo Red and Thioflavin
T. The results show that Compounds I-1 to I-5 have good
affinity with amyleoid {(aggregated ABL4@. In particular,
Compounds I-1 to I-4 had higher affinity with amyloid
(aggregated Afi.5:) than 37 -I-BTA-0 and 6-Me-BTA-2 and had

the affinity comparable to IMPY.
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15

10 [ 1251]i odoi m dazo[ 1, 2-al pyridine are respectively
plotted relative to the | ogi oK'Im c val ues of
Compound 1-2 and 2-

(4' - hydroxyphenyl) - 6-i odoi m dazo[ 1, 2- a] pyri di ne, so
that the slope and the intercept on the axis Y of the
strajghsy | ine were determ ned. Using these values, the
fol [ ow ng 15 formula (1-4) was determ ned, p:row dedt

t hat ogPact e c
Lhat we1cogeact ane), wualus L sy br%%;%;ufﬁoﬁﬁgs
keHne=0. 9 nc) +1f 59 Copaind 6@47] 4 Ing values
K' mL.c n%&%ig%ip%gnkor) ach_coayoduadiéor eval uat itoml/the
I ogPr@E@P%@tu@eolﬁxaeT@éh conpoynq 95 _gval uation )
det ef-mined adcérding tao the above cal cul afion formil a

(1- ASoreZFe] vosFRerlesul t s RLAShawn in Table -6, As

showh—in-theITable thel | agP

- HP|ECTRATRES VBT EeRpoUnds | brdoshhtough -5 wer e>"’i|oho
bet ween--1-and-%. . As_nentioned abave, 1t | $ known that

conpoﬁﬂ‘@éarﬁéﬁﬁ%aﬁiﬂaépf-% BBB hayg_arhogP - pctanol,. , 85

- vaklyge hof \Ago5\ nnr‘l (hmml as D Disch no_et al

J. uEP“‘P"%‘&l"E(Ff@@B}e 24, p.1G@Py1038). Further, @s

ment iFered A hETh it is knomﬂ that the | ogPng, c shows

O Ct—auove,—

the lsane SAPRE &-%a pH|of 7CPWPOBNY Wlas the 1.4
| oaR( Fr amcempledt-anol SLonbangeued =l2., J} Med. &£hem,

(2000), é;samﬁ;ezgzlzg 2927) . Tmpgglg(yei gentl oned reIc, ts

1 noar nNpa Q

i mplly Lnglrﬁﬁpp unds—t+t—to1-—5have—-a—BBB-perneable

2

pro et hng llgnhl ell-6: C‘?“\E@F‘FT?’)I%‘I 6.9
Example I-12 Compound I-5 55.4
[0200]

Example I-13 to I-14, Comparative Example I-7:

Measurement of partition coefficient based on the octanol

extraction method

[0201]

Partition coefficients based on the octanol
extraction method {hereinafter referred to as logPocranot )
were measured, which are generally known as an indicator
of permeability of compounds through the blood-brain
barrier (hereinafter referred to as BBB).

[0202]

To 2 mL of octanol, 10 uL of a solution containing
Compound I-7 (Example I-13) and Compound I-8 (Example I-
14) and 2 mL of 10 mmol/L phosphate buffer (pH 7.4) were
added, .and stirred for 30 seconds. After the mixture was
centrifuged with a low-speed centrifuge (2000 rpm x 60

min.), the octanol layer and the water layer were sampled



Experi ment Conpound | ogPHm ¢ val ue Conparative Exanple
1-8 IMWPY 2.1 Exanple 1-15 Conpaund -1 2.0 Exanple
1-16 Conpound 1-2 2.1 Exanple "I-17 Conpound 1-2 1.9
Exanpl e 1-18 Conpound 1-4 1.9 Exanple 1-19 Conpound
-5

each in an amount of 1 mL, and subjected to measurement

of radicactivity count with an autowell gamma system

(manufactured by Alcka, Type: ARC-301B). Using the

obtained radiocactivity count, logPictaner Was calculated in
5 accordance with the equation (1-2).

[0203]

= R e g i ot Tt
REEISEIIViTY SEuME of sorans] ayer '} - 1.,}

leg Poctane: = 1081 ( (L=

- Radiggetimty count oF waler lsydr
[0204]
The results are shown in Table 1-4. Both Compounds
10 I-7 and I-8 showed 1logPycrane1 values between 1 and 3. Tt
is known that compounds permeable to BBB show a 10gPoctancl
value between 1 and 3 (Douglasg D. Dischino et al., J.
Nucl. Med., (1983}, 24, p.1030-1038). Thus, it is
implied that both compounds have a BBBR permeability

15 comparable to IMPY.

[0205]
Table 1-4: logPocranct value of the present compound
Experiment Compound logPocrans: value
Comparative 12309 _
Example I-7 (1) — IMpy 2.1
Example I-13 Compound I-7 2.1
Example I-14 Compound T-8 2.0
f0206]

20 Example I-15 to I-19, Comparative Example I-8:

Measurements of partition coefficient based on HPLC

[0207]

The partition coefficient by HPLC (hereinafter



St £

1.8 10 [0220] Exanple 1-20 to 1-21, Conparative

Exanple 1-9: Measurenent of transferability into

brai n and cl earance [0221] 15Usjong Conpound 1-7

(Exanpl e 1-20) and Conpound 1-8 (Exanple 1-21), a tine

course change of radioactive accumul ation in brain of

mal e Wstar rats (7-week ol d) was neasured. [0222]

200% 5= ¥eq 200 305 Mg PrerdIn weadineactineel Gyncaet Fatloning

of a solution of Compound 1-7 (Exanple 1-20) in a 10

- g6ethofy/ mi tadeoiBicema dibgte dineailviohgephykoes oghe asame

sallne sol ution, a solution of Conpound |I-8 (Exanple
1jm‘?1h“%f‘ 107 alﬂjd}%atas%d?}bl%f atid-tcont & mMsnghe 1ogPectanc:

|cal sallne soI n and a sol ution of
[12§¥f %é’éiﬁﬁﬁ} 29y iates aove

I / bi
Sac B oA ﬁl.%*a&%ciam Syt <“F‘; FisE: ofagrdo et al..,
each |Mgdect@%npnde(r20toty)opql@ al, anest hesi.a into the

tail vein of the rats. The rat’s “Were “sacrificed by

bl e@@diorg from abdom nal artery, and brains were 10

renoved and subjected to neasurenent of radioactivity

(her ei rRiftsgr, reefrgronetis Fas Ardlndthicn Branpl eh Wabhead s
autowel I gamma system (Type: ARC-301B nmanufactured by

Al plexeCdissptlarey atdaf oohhentsabjient ed tomgEasBULLMREE hanol
of mass of brains 2, 5 30 and 60 mnutes after
|nF@@F@éﬁlnﬂ51ﬂlsélmﬁébwéééﬂiwxﬂﬂe(herpraparersample

referred to as B in this Exanple) of 0.05 nL of a
10685P§|18n8| | dPY bl ot i OFF of o i?ﬁﬂela%ﬂew é‘tﬁﬂjtﬁllﬁﬁi ected

h
e RRRE Bl D AR, PR E0L B RS, B ios o
V\’elighérﬁﬂlﬁngr@h@ é?ﬁl:géﬂ) t%ltnet )ﬁgoef ﬁﬁic%%l\@%:: EXls! ﬁ:éne

p0|nts was cal culated 1 n accor

foemit@oflebhe (tx) Jhr&grRdsMbSNEr e used for
Experi nent 1-20 and Conparative Experinment 1-9, and

15 t wb0anPhal s were used for Experinment 1-21 at the

respectlve time p0|nts
Table 1-5 Compounds for evaluation in experiments

Experiment Compound.for
evaluation
Comparative Example

I IMPY
Example I-15 Compound I-1
Example I-16 Compound I-2
Example I-17 - Compound I-3
Example I-18 Compound I-4
Example I-19 Compound I-5

[0210]

HPIC conditions:

20 Column: Prodigy ODS (3} (product name; manufactured by

phenomenex; size: 4.6 x 250 mm)
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25[0223] A %.D 1 g =x100 (1-5) B x 1000 x brain

wei ght - 87 - [0224] The resylsts are shown in Table
1-7. As shown in Table 1-7, Compounds 1-7 and 1-8
showed an accumul ati on hi gher than [123- _ ij | MY at

the tine point of two mnutes 5 after the injection,
andobhen shoved @ b eyl hioi sapd €l 3o ehearr @way iidniEe
m nutes. These results suggest that Conpounds 1-7 and

-Bhpeskass exitel | 2ntadatamsieriabt |4 t40 tan brai n and

rg}Fid cl earance frombrain conparable to [1231]-1MPY.
1

bpe5iatmbl @ 1-7%:/MRadi oactive distribution in brain

of _the resent_ conpound after intravenous in ection

r

AL THriourdl Reall at vl o 1site i draon: jpare ua t(dedieghidon

(%aqregfenAfter 2 mn.

gth: 282 nm
[6211]

Using the obtained t, and ty, the retention factor
(hereinafter referred to as K" yprc value) of each compound
for evaluation was determined according to the following
calculation formula (1-3).

[(0212]
K’HPLC:(tR ‘to)/to <0 (1-3)
[0213]

Separately, 10 uL each of a solution of 2-(4’-
hydroxyphenyl) -6- [***I] iodoimidazo [1, 2-a]pyridine (37
MBg/mL in radicactivity concentration) synthesized above
in Reference I-8 and a solution of Compound I-6 (37
MBg/mL in radioactivity concentration) was added to 2 mL
of octanol prepared separately, and 2 mL of 10 mmol/L
phosphate buffer (pH 7.4) was further added to the
respective solutions. After the individual solutions
were gtirred for 30 seconds, the soclutions were
centrifuged at 2,000 rpm for 60 minutes. 1 mL each of
the octanol phase and the water phase was fractionated,
and the radioactivity was measured by an autowell gamma
system (manufactured by Aloka Co., Ltd.: Type ARC-301B).
Based on the obtained radiocactivity, 10gPoctanor vValues

were calculated according to the above equation (1-2}).



After 5 mn. After 30 mn. After 60 mn. Exanple 1-20

10

i5

20

25

Conmpound 1-7 1.10 0.75 0.12 0.05 Exanple 1-21 Conpound
1-8 1.20 0.75 0.18 -~ B84 -

[0214]

Further, a solution of Compound I-2 and 2- (4’ -
hydroxyphenyl)—6—iodoimidazo[1,2-a]pyridine prepared
above in Reference I-9 were each subjected to HPLC
analysis in the same manner as described above to
determine K’ pc valuesg in respective compounds.

[0215]

A graph was prepared, in which the 10gPsetancl Values
of Compound I-é and 2- (4’ -hydroxyphenyl)-6-
[***1]icdoimidazo[l,2-alpyridine are respectively plotted
relative to the log oK' ypre values of Compound I-2 and 2-
(4’—hydroxyphenyl)—6—iodoimidazo[1,2~a]pyridine, so that
the slope and the intercept on the axis Y of the straight
line were determined. Using these values, the following
formula (1-4) was determined, provided that the 109P.ctanc:
value is equal to the logPupic value at a pH of 7.2 to 7.4.
[0216]
10gPp . = 0.96 (log, Ky ) +1.59 -« - (1-4)

[0217]

Using K’ g e obtained for each compound for evaluation,
the logPupe value of each compound for evaluation was
determined according to the above calculation formula {1-
4).

[0218]

The results are shown in Table 1-6. As shown in the
Table, the logPprc values of Compounds I-1 through I-5
were all between 1 and 3. As mentioned above, it is

known that compounds permeable to BBB have a 10gPocranct
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0.12 Conpara- tive Exanple 1-9 1231-1MPY 1.02 0.98
0.20 0.08 [0226] 15 Exanple 1-22: Confirmation of
i magi ng of anyloid in brain'[6§27] The foll ow ng
experiment was carried out in order to exam ne whet her
anyloid in brain can be i maged by the conpound of the

pr ded . ;inigr%p.[Boz(%%uﬁlas d.l)qi’%%%li'nvj(\)gset al., J.

(manuf acture eptide ITnstitute,

dirpgol vegd n phasphat & buff ansRHha). apd.shaken, at
37C for 72 hoﬂ?é, to obtaFﬁ 1 ng/ntséf a saspenéi%n of

- EhtiAed erfed A3 ihereimaitiRr refeniRe, Q0 88ows the
anyl oi d suspension in this Exanple). [022
game value at a pH of 7.2 to 7.4 as the 109Poctanc1 (Franco
Lombardo et al., J. Med. Chem., (2000), 43, p.2922-2927).
The above-mentioned results imply that Compounds I-1 to
I-5 have a BBB-permeable property.
[0219]

Table 1-6: logPupe value of the present compound

Experiment Compcund logPype value

Comparative Example IMPY 5 1
I-8 ’

Example I-15 Compound I-1 2.0

Example I-16 Compound I-2 2.1

Example I-17 Compound I-3 1.9

Example I-18 Compound I-4 1.9

Example I-19 Compound I-5 1.8

[0220]

Example I-20 to I-21, Comparative Example I-9:

Measurement of transferability into brain and clearance

[0221]

Using Compound I-7 (Example I-20) and Compound I-8
(Example I-21), a time course change of radioactive
accumulation in brain of male Wistar rats (7-week old)
was measured.

[0222]
0.05 mL (20-30 MBg/mL in radiocactive concentration)

of a solution of Compound I-7 (Example I-20) in a 10



(2) 25 pL (corresponding to 25 pg) of the anyloid 5
suspensi on was injected into an anygdal oi d nucl eus on

one side of a male Wstar rat §¥-week old). As a

control, 25 pL of a phosphate buffered physiol ogi ca
saline solution (pH 7.4) was injected into an

a aloid nucl.eus on the other side of the rat. The

o R e R g od dakgrr Btng, PPREIPAPELER broBt e
anyloej.d:suspensi an eph hat uf.fered .
gL L A BHe R SLT N a0E bEE cBBRRR, 27 (pBASGpe 1-20) in a
(3} oCRBPAENG s ko F RS a0l §3 " B £
ac%d;cggtaiﬁfégzg ysFgPgg?%é?g%gFFﬁeggg?%%?%%§§%91%éflne
obkai it #onaBRleasabihit 98n(32 VBALNLiBy! @ébﬂﬁ&iét‘.’%&é’
concentration). This solution was injected i'nto the

r abx&ipd8gh-bheptaphrygi ApbHdesaferefebefite BRSR/e 1-7 in a
radi oactivity: 16 MBg equi valent). [0231] 20(4) Brain
wasoregpvbdaBOorbhat esidaftentabeing] s DOld@i PiEPSd Bine

a brain slice of 10 pmin thickness with a mcrotone

(t 9pent CMI0BOS: eanhf aul eredd byndE& G iofddmt &F aamesthesia
slice was exposed to an inmaging plate for 20 hours,

an#PEReRte nhgt!l anal §sPE Was Eaksi eFlsutraly weaeopagrificed

10

15

20

25

i O- [ [ | , : S- 2500; nuf d
E'ylgﬁﬁfﬁ' o n?ﬁ‘g‘?gﬁl %‘ﬂ‘}‘er?‘g%z%’épe ‘TeBJ?ﬁsa L T wers
' ] | ' ' - 89.- the .

%ﬁg@+§%%$2%8§m%$§%%$€§%a %gm%%%%ﬁ%%%?aj?ﬁrﬁf%ﬁ?ﬁg§3Vlty

2 ! . t P g |
= (9L 8V D de WBSe £ L4880 QUL 1R Perdiprm4g %/1'% gycﬁi%ean

a fluorescence m croscope (manufacture
Cos s 1 DNgahP sy IEIRN00r{haDdek e - 2o i ctured by
wavel engt h: 5 400-440 nm detection wavel ength: 470
nMlolduds . j tLwds) camnd | fueithdhadulsiadaidl tamsnedepasineat of
on the slice (Fig. 1-12b). [0233] Fig. 1-12 shows
i s O krarad? ogr am Grahd 06 Mhisfuted mikest dingiewgion.
of the brain slice of the rat to which anyloid was

i MEE? eIt P2l ebral IBeroknataimn Tefamied fig@e B 4n this
ked accunul ation of radioactivit s .observed .in

R ta 0 of Tt B o (R b1 E ] SRR SR ioh of

a [ jﬁf&ﬂﬁf i MBS, 145y 1 t

T%o?l%ll n T sféac!p%l ng | nﬁ%{gﬁegl%iueféﬁ:e@r&elﬁl%%gd& im\%hngle% as

| SameedNUatied thleseameaatienerd tRat1agyl ehdivastive

present in the accurulation site. On the other hand,

nodisd gnithitciant meae wnil atwediglf gmdiredet | WDy gyast the

observed in the anygdal oid nucleus on the side to

whfespadisl yhyisingd qyiicdls 2Gss ald imelsdiad ilon awaerdance with

injected, conpared with the other sites.
the following formula (1-5).

Three animals were used for Experiment I-20 and
Comparative Experiment I-9, and two animals were used for
Experiment I-21 at the respective time points.

[0223]

%ID/g = A ————x 100 .- (1-5)
B x1000 x brain weight
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These results suggest that Conmpound 1-7 possesses a
property of accunul ati ng on 4 it acer ebr al
a capability of imaging intracerebral anyloid.

anyl oid and

25[ 0234] Exanmple 1-23 to 1-26: Reverse nutation test

[0235] In order to exam ne nutagenicity of Conpound
| - 10224} - 90 - 2, 1-4 and 1-5,
usi ng Sal nonella typhi nurium TA98 and TA100

reverse nutation test

(her ei Baft epsvnbteraed shows Anefabest)-Was Zcorsdustedn

[02361 5The test was_conducted w thout addition of
sohkle

. d ' [ .
195, ped 282 pegel Ly sont Tl _
SpheeteR. Dol plled, ond 2-aTLnoanui peene g caoe

. t t
(olptatp PERUAET bt 1 hEShRlE

A

he “maxi num ing
PO/ At Eorfurfepimpeunds, d A and dsdi s 8&5&&11%%@968
(geonetric ratio 3) wth the maxi num dose being 15

nt~ Wi t RN RdDNl of B k- 8 Dilreiey |3l Fcoridation
ositjve control was

§ IRfRHe Gin lois@inutes

A3 gt

5006 pgf ot 11 fof tComeunds s Z2a0d kibha ANi® Brom brain

sanple to be exam ned and a strain (TA98 or TA100), or
a samgAEmmble b eikatd inetlPyS9ni x and the strain were

m xed together, the m xture was nultil ayered using
sof&2%gar on a nedium of a test plate, and then

| nedbad ed Al B30G Qi 48 ROWS 1 AR JHHIGTE R 485 JRdRbY

C 4 d it t

dEngBUIRE 2 e f BVRISE dAHAL 11 iYH 8%a2R)
the plate after the | nglliakflve NG WIS flicOleight

reverse nutatjon colpnies was not |ess:idy@gy two tines
the nusBPOYH! negat i Veaeadd BOI | aRELSNGWED arter 30 | After 6o
concentrati on- dependent miiACr ease, mAdt ageni Cintiy, Was 25min.
datxampisiefl tempeinaos| tive. [02B8] The results are
showna_oi n Tabl e-1- 8. The_lnﬁ?rber s of “feverjse futatiogn °-°°
ccﬂxal_mzpllas Df cbtﬁmﬂspsect Lve,straing in - 910-_18 0 12
Compara-
tive 123
Example I-IMPY 1.02 D.99 0.20 0.08
I-9
[0226]

Example I-22: Confirmation of imaging of amyloid in brain

[0227]

The following experiment was carried out in order to

examine whether amyloid in brain can be imaged by the

compound of the present invention.
[0228]
{1)

AB,.4 (manufactured by Peptide Institute,

INC.)

was dissolved in phosphate buffer (pH 7.4) and shaken at

37°C for 72 hours, to obtain 1 mg/mL of a suspension of
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the group treated with Conmpounds I-1, 1-2, 1-4 and |-5

were less than two tines the nunber in the group
treated with the negative contg®l., regardl ess of
addition of S9m x and the addition anmobunt of a sanple
to be examned. 5 Fromthe aforenmentioned results, it
is judged that Conmpounds -1, 1-2, 1-4 and 1-5 are
neggtiregaicrdt Ré Ahesetiesttand rbdeerad nut ageamglbyd
[0239] Table 1-8: Results of Anmes test Conpound
Musagenaneity inWhheuExadoile)on of S9m x Wth addition
of S9m x TA98 TA100 TA98 TA100 Exanpl e

[0229]

(2} 25 pL (corresponding to 25 ug)'of the amyloid
suspension was injected into an amygdaloid nucleus on one
side of a male Wistar rat (7-week old). As a control, 25
pL of a phosphate buffered physioclogical saline solution
(pH 7.4) was injected into an amygdaloid nucleus on the
other side of the rat. The rats were examined 1 day
after the injection of the amyloid suspension and the
phosphate buffered physiological saline solution (pH 7.4).
[0230]

(3) Compound I-7 was dissolved in a 10 mg/mL
ascorbic acid-containing physioclogical saline solution to
obtain a sample solution (32 MBg/mL in radiocactivity
concentration). This solution was injected into the rat
through the tail vein {(dosage: 0.5 mL, dosed
radioactivity: 16 MBg equivalent).

[0231]

(4) Brain was removed 60 minutes after the injection
to prepare a brain slice of 10 pm in thickness with a
microtome (type: CM3050S, manufactured by LEICA). The
brain slice was exposed to an imaging plate for 20 hours,
and then image analysis was carried out by use of a Bio-
imaging Analyzer (type: BAS-2500; manufactured by
FUJIFIIM Corporation}.

[0232]

(5) After the completion of the image analysis using



1-23 Conpound I-1 Negative Negative Negative Negative
Exanpl e 1-24 Conpound 1-2 N@gg()i ve Negative Negative
Negati ve Exanpl e 1-25 Conpound”1-4 Negative Negative
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the Bio-imaging Analyzer, pathological staining with
Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIKON
Corporation; type: TE2000-U model; excitation wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
1-12b) .

f0233]

Fig. 1-12 shows images by autoradiogram and
Thioflavin T staining of the brain slice of the rat to
which amyloid was injected intracerebrally. As shown in
this figure, a marked accumulation of radicactivity was
observed in the amygdalcid nucleus on the side to which
the amyloid suspension was injected. From the result of
Thioflavin T staining in the site where radiocactivity is
accumulated, it was confirmed that amyloid was present in
the accumulation site. On the other hand, no significant
accumulation of radicactivity was observed in the
amygdaloid nucleus on the side to which the physiological
saline sclution was injected, compared with the other
sites.

These results suggest that Compound I-7 pogsesses a
property of accumulating on intracerebral amylold and a
capability of imaging intracerebral amyloid.

[0234]

Example I-23 to I-26: Reverse mutation test

[0235]

In order to examine mutagenicity of Compound I-1, I-
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Negati ve Negative Exanple 1-26 Conpound |I-5 Negative
Negative Negative Negative 10 [0240] Exanple 1-27:
Synthesis of 6-tributylstannyls@-f4'-(2"-

fl uor oet hoxy) phenyl ]i m dazo[ 1, 2-a] pyridi ne [0241]

1588 ng (corresponding to 0.260 muol ) of 6-brono- 2-

[4"-(2"-fl uoroethoxy)phenyl|limdazo[ 1, 2-a] pyridi ne

ob¥ai Aed ﬁ@dRéféneﬁ@@eEﬁénwwéatlanmassd|ssmhgeﬁaﬂmonella
10.0 nl, of dioxane, and 2.0 nL of triethylam ne was

ad d&BIIRRYENE THIEnang. 2“61919 (beredspdhdirngeferoedoto as

bIS tributyltin) and 20.1 ng (a catalytic
gggﬁ%?)t8§ t et’P kanaP% bREnyl phosphi ne pal I adi um wer e
qggékpereto After the reaction m xture was stirred

The test was conducted without addition of S9mix and
with addition of S9mix. Dimethylsulfoxide was used as a
negative control. A positive control was 2-(2-furyl)-3-
(5-nitro-2-furyl)acrylamide in case $9mix was not added,
and 2-aminoanthracene in case $9mix was added.

[0237]

The amount of each sample to be added to the test
plate was 7 dosages (geometric ratio 4) with the maximum
dose being 1250 ng/plate for Compounds I-1 and I-5, and 7
dosages (geometric ratio 3) with the maximum dose being
5000 pg/plate for Compounds I-2 and I-4. After a sample
to be examined and a strain (TA98 or TAl00), or a sample
to be examined, S9mix and the strain were mixed together,
the mixture was multilayered using soft agar on a medium
of a test plate, and then incubated at 37°C for 48 hours.
Judgment was made by counting the number of reverse
mutation colonies.oﬁ the plate after the incubation, and
when the number of reverse mutation colonies was not less
than two times the number in negative control and showed
concentration-dependent increase, mutagenicity was
determined to be positive.

[0238]
The results are shown in Table 1-8. The numbers of

reverse mutation colonies of the respective strains in
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silica gel

of the obtained 6- 10 tributylstannyl-2-[4"-(2"-

hour s,
reduced pressure.

acetate

the solvent was distilled off under
The residuegywas purified by flash
col utm chr omat ogr aphy (el ution sol vent:
hexane/ et hyl

= 4/1) to obtain 71.6 ng
(corresponding to 0.131 5 mmol ) of
6thel Bubylbstasnydd2wlid4h- C2hpounds I-1,
fl uor oet hoxy) phenyl ]i m dazo[ 1, 2-al pyridine (Fig. 1-13,
Swwepel)lespg0282h two times The NMRbeeasur ehengreesuttsated

I-2,

I-4 and I-5

f mishoshkogypphengl Fonicdazo[ regaappysediheafintepnadbt
st andar d:

ﬁ;ﬂWRtbgoﬁ Qﬁ?meEﬁFSP8§OFﬁ§89tsre
SWubbihas 1 3l 1tg, 1T kY5
Pl Bt

tetrameth
NERM&Fpangt GEeerpld
15 Japan El

ctron

Je

| sil ane)

anéﬁc
J = 8.
areJneggt%vgtln

J = 47.2, 4.1 Hz,
1. 59 1.53 (m

are shown bel ow. £0243
egn éNWPE€P9§06 Fﬁﬁﬁéﬁaé?u
Optics | aborat or

@de%@mlned.

(JEQL))

'éufig %E}u@ﬂ%%/

Fgﬁe Ames

6I-[Ib,23]_;]39 1.32 (m 6H), 1.13-1.10 (m 6H), 0.92 (t, J
= Hz, 9H). [0244] 11C NWR (solvent: chloroformdl,
rpIﬁhAﬁr& 8rpﬁﬁ§ﬂl§8 GHOAREF)ECBL 158 3 145 6 144 .9,
131. 2, 130.0, 127 4 25121. 9 116I9EamQﬂUQ¢Y106.4,
82.6, 81.3, 97. 2 39 07itBduB,adi3tbon ©£f8f wWith addition of
ompdiurn . .
S9mix S9mix
TAS8 TAL100 TAS98 TA100
Eﬁiﬁige Coﬁﬁifnd Negative Negative Negative | Negative
Efiﬁige Coﬁﬁifnd Negative Negative | Negative | Negative
Eﬁ?ﬁige Coﬂﬁifnd Negative Negative | Negative | Negative
Example Compound Negative Negative ! Negative | Negative
I-26 I-5
[0240]

Example I-27: Synthesis of 6-tributylstannyl-2-[4'-(2"-

fluorcethoxy)phenyl] imidazol[l,2-alpyridine

[0241]

88 mg (corresponding to 0.260 mmol) of 6-bromo-2-
[4' - (2”~fluorocethoxy)phenyl] imidazo[1,2-alpyridine
obtained in Réference Example I-3 was dissolved in 10.0
and 2;0 ml: of triethylamine was added

mi, of dioxane,

thereto. Then, 0.20 mL (corresponding to 0.39 mmol) of
big(tributyltin) and 20.1 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 9



- 93 - [0245] Exanple 1-28: Synthesis of 2-[4'-(2"-

f1 ubroet hoxy) phenyl11-6-[1231]i odoi m dazo[ 1, 2-al pyridin
e [0246] 5To 35 pL of a sol ut pen-of

6-tributyl stannyl-2-[4"-

(2"-fl uoroet hoxy)phenyl ]i m dazo[1, 2-a] pyridine in

met hanol (concentration: 1 ng/nL), 100 pL of 1 nol/L
hy dfBE orife &Qlyentiomg siditimlesticdd omder4 reBycetioo
pL_in volume), 10 pL.,of 1 nol/L sodiumiodide sol ution
an®TEFEDF L She1865E6016) WAy dPBEEALpEr bYi Géamereilica gel
adq%ﬂllﬁdt?{ th%.nixe so%gﬁiqn was heated at 50C for
10 TR AP SHONE L GRNYh (Rt tdOh) SAL¥EN s hprenghgsRyl

;P%£§§%§§?%”QVHBOQ% Bt PR Gl %ot 292085 0y to 0.131
571 wagst quxlre@%%}%@}%kﬁhgzg%h'I"(%az-"[ 1, 2-a]pyridin

e 15 fraction. | wat er “'was added to the
fr @eiibeBetIbayH poEhi10g irgno\ t hEough, a
rever sed phasgngolu%%m(P?gggbégﬁérgégg?%gggfrég?gfe%eéS’
tr &depank) Light 20 C8 Cartridges manufactured by
Wat ers: the packed amount of the packing agent: 130
my) 98621 hat the col unm adsorbs and col | ects
2-[4'-(2"-1fl uoroet hoxy) phenyl] - 6-
| 11 odoi'RedBMB( megsarpendi nesuThe ofl the vhsainaded-

and then 1 nL of ethanol was

with, of wat er

10pa§§ééug%1?5%?%Yﬁfguéﬁ'fézérute
2- 4 - (2" - ho henyl] - 6- . . )
(e A L ARG e - shevsivding Gimtermar
r adi Lyt i C 0 s 64 MBg at
{ha-Sahb! e Pl PR B e e -
941e2g¢9nduct ed under the followi ng conditions, and as
a result, the radiochemcal purity of the conpound was

97. 0% N{R2dBpa Fatuanahysbped oo + 0OS: 560 Thiamh 8 &ured by
Silica Gel 60 F254 (trade nane; manufactured by Merck
16 g dpan |hkegtron Optics laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: chloroform-dl; resonance freguency:
500 MHz): & 7.97 (s, 1H), 7.90 (d, J = 8.7 Hz, 2H), 7.58
(d, J = 8.7 Hz, 1H), 7.14 (4, J = 8.7 Hz, 1H), 6.99 {d, J
= 8.7 Hz, 2H), 4.77, (dt, J = 47.2, 4.1 Hz, 2H), 3.99 (dt,
20 J

28.0, 4.1 Hz, 2H), 1.59-1.53 (m, 6H), 1.39-1.32 {m,
6H), 1.13-1.120 (m, 6H), 0.92 {t, J = 7.3 Hz, 9H).
[0244]
BC-NMR (solvent: chloroform-dl, resonance frequency:
500 MHz): & 158.3, 145.6, 144.9, 131.2, 130.0, 127.4,
25 121.9, 116.9, 114.9, 106.4, 82.6, 81.3, 67.2, 29.0, 27.3,
13.6, 9.8.
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Mobi | e phase: Chl orof orm net hanol /triethyl am ne =
100/ 1/2 Detector: Rita Star-(§gade name; manufactured
by raytest) [0249] 10 Exanple 1-29, Conparative
Exanpl e 1-10: Measurenent of partition coefficient
based on the octanol extraction nethod [0250] A
di f@tdayl] et her sol ution of Conpound 1-9 prepared in 15
Exanpl e 1-28 (Exanple 1-29) and a diethyl ether
salxsripde Gf- 2[81 2 BvirthieBY s( Gdnparidt’ i-V€ "Exanpl e | - 10)
were each diluted with a 10 ng/nL ascorbic
mﬁMEM%ﬁ@qmﬂ@ simydil olbadi ¢ A1) 19g0iifd daapUiLi ¢ Al
J ust ed radi oactive concentration to be 20-30 NBq/nL
024%] of octanol, 10 20 pL each of the prepared

Eﬁg‘é’L%@sgf‘Eﬁﬁ)&% Cott %?F)eldqﬁaé}?érz e deherat didd” -

by, St 'frlru'o” % 3/ AL R ALLEI 1t nas
i ugib? 366

centrlfuge I OW'S centr| rpmx 60
mH%%hagbqe %%h%%%kr%%xgh aﬁdm%b%ﬁW@ %e5f2§ WBH e,
each an anmount of . ected to
m&tm@f ab@@l oa[éit-‘»lx\ﬂsb)ﬂl@@luribd\mbho@n caut mevql (100 pL
gamma system (Type: ARC-301B, manufactured by Al ok a)
Usimngrdlineneo bt aioned. mdditoaeli/vi tyddawmnt pdliidaPsottiatoh and
was - 95 - calculated in accordance with the equation
(BOGWL pE230F (w/pM0252NrbThe pesuiktisicawersheddeiin After
Table 1-9. Conpound 1-9 al so showed a | o gPoctanci
v&lh?e“ﬁé‘le\ﬂeéﬁllltéﬁal yas| hepsegdndhn “Oh&t TesnmpOuiidgutes. the
ahle to BBB. s hogéalloaP octan%] val ue bet wee

aﬁﬁﬁgteeaugpgssgbjgc 58 SFPLG under glsawﬁdcond%tlons
(%%8§% g%fmgﬁﬁ1939 é%§8kbt£q d4r1.§,30 inplied that

npoun pernea |I|ty conparable to
|¥E¥oroethoxy)phenyl] 6-['**I]iocdoimidazo(1,2-a]pyridine

fraction.
[0247]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
and collects 2-[4'-(2”-fluoroethoxy)phenyl] -6-

[***I] icdoimidazo [1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mlL of ethanol wag passed
therethrough to elute 2-[4' - (2”-flucroethoxy)phenyl]-6-
['**1]iodoimidazo[1,2-a]pyridine. The amount of

radioactivity of the obtained compound was 64 MBg at the

end of synthesis. Further, the TLC analysis was
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[0253] Table 1-9: | ogPootanoi value of the present

conpound Experinment Conpound | ogPcct hnol val ue

Conpar ative Exanple I-10 [1231p4_inpy 2.1 Exanple |-29
Compound -9 2.1 15[0254] Exanple 1-30, Conparative
Exanpl e 1-11: Measurenent of transferablllty into

brai n and cl earance_ (2) 0255] Usi ng Conpound 1-9, a

ti rENEYGEed ChdRge the §9’ AR¥iLosc cordizé oumul andorsi @ result,
rats (7- week old) was neasured.

f I W
D03h8; PAdIarhemsRadl PRR s Rg Th6 CoRRRENG ¥AS0pTand . a
123bb 4 g

TLC znalysis conditions:
TLC plate: Silica Gel 60 F,s, (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methanol/triethylamine = 100/1/2
Detector: Rita Star (trade name; manufactured by raytest)
[0249]

Exampie I-29, Comparative Example I-10: Measurement of

partition coefficient based on the octanol extraction

method
[0250]

A diethyl ether solution of Compound I-9 prepared in
Example I-28 (Example I-29) and a diethyl ether solution
of ['**I]-IMPY (Comparative Example I-10) were each
diluted with a 10 mg/mL ascorbic acid-containing
physiological saline solution,.and adjusted radioactive
concentration to be 20-30 MBg/mL. To 2 mL of octanol, 10
pL each of the prepared sample solutions was added, and 2

"mL of a 10 mmol/L phosphate buffer (pH 7.4) was further
added, followed by stirring for 30 seconds. After the
mixture was centrifuged with a low-speed centrifuge (2000
rpm X 60 min.), the octanol layer and the water layer
were sampled each in an amount of 1 mL, and subjected to
measurement of radlocactivity count with an autowell gamma
system (Type: ARC-301B, manufactured by Aloka). Using

the obtained radicactivity count, 1ogPoctano1 WAS
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solution of [-1MPY (Conparative Exanple |-11) 25

prepared above in Reference_BExanple each in a 10 ny/nL

- 96 - ascorbic acid-containing physiological saline

solution (20-31 MBg/nL in radi oactive concentration)

were prepared. 0.05 nL each of these solutions was

I jeelatielch tideim tehicapeidrade aniest sl & guattd onhd 1t-&i) |-

vein of respective 5 Wstar rats (7-week old). The

rat®&254ddr e sacrificed by bl eeding from abdom na

artery, and brains were renoved and subjected to

measur enent of nass ﬁEQQ@LnS ang tgntpeL sub;ected to

nmeasifr®fent « of =r @i @dct reu{to &)

as Ain this Exanple) Wth a 10 ‘$ingl'e channel

an | yzer (detector type: SP-20 manufactured by BYO
OoGYO Co., Ltd.) 2, 5, 30 and 60 m nutes after

t he i nj.ect.io ct t erei naf

r ef er ﬁe Ileghltg ar? 5}%@ 4 Vfa)ké’leg hjt hgg r gs{ngg%m?hz 7

red ip.1he SAFdBMel @S 157 g

above Uslng %hes reasur enment results, radi oactive
diygidubWlHa0n Refoditids Weiratdamfe BB Yhok abgbh&anc:
respective tinme points were cal culated in accordance
Winid1l dh e eftldegmiingrfd ramulimudlled) D. Dischino €hreé., J.
animal s were used for experinent at the 20 respective

t |thr]p0|Mﬁd~:. [QZBF) A29Q D 1103 0=R108)-.- - Thug) Bcxis

bnt hv MEIg [0258] The results are shomn in Table

1 11@ Gopemnrp @ hefpa BRfponracsbd ldhdwed a
nific radloact|ve accunul ation like [12311 -1 MY
at Wﬂ?ﬁqgi? " two
f0253]

Table I-9: 1o0gPocrano1 value of the present compound
Experiment Compound LOogPoctanc1 Value
Comparative 12304
Example I-10 1] — MY 2.1
Example I-29 Compound I-3 2.1

[0254]

Example I-30, Comparative Example I-11: Measurement of

transgferability into brain and clearance (2)

[0255]

Using Compound I-2, a time course change of
radiocactive accumulation in brain of male Wistar rats (7-
week o0ld) was measured.

[0256]
A golution of Compound I-9 (Example I-30) and a

123
I]-

solution of | -IMPY {(Comparative Example I-11)

prepared above in Reference Example each in a 10 mg/mL
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mnutes after the injection, and then showed a

tendency - 97 - to rapidly clear away in 60 m nutes.

These results suggest that Conpeund 1-9 possesses

excellent transferability to brain and rapid clearance

frombrain |ike 5/0259] Table 1-10: Radi oactive

distribution in brain of the resent conpound after

| NBS&PERAgs aicn decringa 1fviags ph@sipdogd cRadiseddhirveolution

distribution per unit weight RID/g) After 2 mn.

Af 8P -5 1nMBa/ Bt ép ZeddaCtAVEe cOBGeRitFAtERANPIETe Drepared.
0.05 mL each of these solutions was injected under
thiopental anesthesia into the tail vein of respective
Wistar rats (7-week old). The rats were sacrificed by
bleeding from abdominal artery, and brains were removed
and subjected to measurement of mass of brains and
further subjected to measurement of radicactivity
(hereinafter referred to as A in this Example) with a
single channel analyzer (detector type: SP-20
manufactured by OHYO KOKEN KOGYO Co., Ltd.) 2, 5, 30 and
60 minutes after the injection. Also, radiocactivity
{hereinafter referred to as B in thisg Example) of the
rest of the whole body was measured in the same manner as
above. Using these measurement results, radiocactive
distribution per unit weight of brain (%ID/g} at the
respective time points were calculated in accordance with

the following formula (1-7).

Three animals were used for experiment at the

respective time points.
[0257]
A
WID/g = x100 ---(1-7)
B x brain weight
[0258]

The results are shown in Table 1-10. As shown in
Table 1-10, Compound I-9 showed a significant radiocactive
accumulation like ['**I}-IMPY at the time point of two

minutes after the injection, and then showed a tendency



1- 30 Conpound 1-9 0.72 0.49 0.07 0.02 Conpara- tive
Exanple 1-11 1231-1MPY 1.19_0497_0.23 0.09 [0260] 10
Exanpl e 1-31: Confirmation of 1 mging of anyloid in
brain [0261] (1) A131-42 (Wako) was dissol ved
i n phosphate buffer (pH 7.4) and shaken at 37C for 72
hewr sapli@igbtakBraakafuinl spuspensean ofnaggregaied AO
(hereinafter referred 15 to as anyl oid suspension in

t Bugigexamheat. Compound TI-9 possesses excellent

transferability to brain and rapid clearance from brain
like ['*?1I)-IMPY.

[0259}

Table 1-10: Radiocactive distribution in brain of the
pregsent compound after intravenous injection (rats)

Radioactive distribution per unit weight
{%ID/g)}

Compound

After 2
min.

After &5
min.

After 30
min.

aAfter &0
min.

Example

Compound

6.72 0.49 0.07 0.02

I-30 I-9

Compara-
tive
Example
I-11

1231 IMPY 1.19 0.97 0.23 0.09

10

15

20

[0260]

Example I-31: Confirmation of imaging of amylcoid in brain

[0261]

(1) APRi.4; (Wako) was dissolved in phosphate buffer

(pH 7.4) and shaken at 37°C for 72 hours, to obtain a 1
mg/ml, suspension of aggregated Af (hereinafter referred
to as amyloid suspension in this Example).
{0262]
(2} 2.5 ul, (corresponding to 25 ng) of the amyloid
suspension was injected into an amygdaloid nucleus on one
side of a male Wistar rat (7-week old). As a control,
2.5 uL of a phosphate buffered physiclogical saline
solution (pH 7.4) was injected into an amygdaloid nucleus
on the other side of the rat. The rats were examined 1
day after the injection of the amyloid suspension and the

phosphate buffered physiological saline solution (pH 7.4}).




[ 0262] (2) 2.5 pL (corresponding to 25 pg) of
the anyl oi d suspension was injected into an anygdal oid
nucl eus on one side of a male WBstar rat (7-week old).
As a control, 20 2.5 pL of a phosphate buffered
physi ol ogi cal saline solution (pH 7.4) was injected
into an anygdal oi d nucl eus on the other side of the
ratl02fhel rats were examined 1 day after the injection
of the nyl0|d suspensi on and_t he _phosphate buffered
physi ol gﬁ c&empqunte s mafSorﬁil(SﬁHleeai) in a 4§ moy/e263]
(3). Conpound 1- dlssolv in.a 10 ng/ nL ascorhic
aci: & Jacf rﬁcrﬁ?ﬁ:lﬂfitla&r’dd}%éf YESH9iRg 1SR lusadi g solution to

obto% arg%l %1Se°|s%tl'u n (21 zl\f%gm/ i_n rad| 0 ct| i, tv\{ty

concen ratlon r a Sanp
5 TN SRQAHIQN HAS 4 %Catn&)q A, i OD%Q(ta?rl&)l%ngsgli?SI 9This

into the rat through the tal - vein

dO%ﬁﬂiﬁﬂQﬂP%@%‘%hh%ct%h‘%@d%ﬁqt%ﬁ%b%@tgﬁtLﬁekgﬁgéha into

10(4) Brain was rénoved 60 mnutes arfter the injection

t 0 thicepayte trdiahn tlel €8 1Qf vEA nPMdokabBi:cknessrw kRsaqa

m crotone (type: CMB050S, manufacture by LEICA) The

br aiadlisksictd Widy :expedéd MBy aquiivadeng)pl ate for 20

hours, and then inmage analysis was carried out by use

of [@26¢d- 15 i mgi ng Anal yzer (type: BAS-2500;

manuf act ured by FUJI FI LM Corp oratlong [ 0265] (5)
Watter tifd cBﬁﬁPét ¥8R BEMPHEd; ﬁag@llaﬁ Wsaét@g.w@etmjectlon

5 B BOAL DAk, (RS BoLA0Ea e L PLOBAD 20
8 el M LSS LR, Y o

Wﬁb@h@ﬁgbm1céOQa§4Qxﬁ8begeESCEhoﬂmﬁﬁYﬁbegﬂége ﬁgp 2 nours,
Thus, it was confirnmed that anyloid eposi ted on
t handl then( Ehgge2atalgpis[ #366tarried out by use of a Bio-
15  imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Corporation).
[0265]
(5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
20 Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIKON
Corporation; type: TE2000-U model; excitation wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
25 1-14).
[0266]

Fig. 1-14 shows images by autoradiogram and

Thioflavin T staining of the brain slice of the rat to
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Fig. 1-14 shows inmages by autoradi ogram and Thi of | avin

T staining of the brain sliceggf _the rat to - 99 -

whi ch anyloid was injected intracerebrally. As shown

in this figure, a marked accunul ati on of radioactivity

in the specinmen to which Conpound 1-9 was injected was

al ol absenyest d nwd el rajargdad dird: vaedreils-a0n yt.heasi deoé in
which 5 the anyl oi d suspensi on was injected. On the
otthetrs hiziwhireno singmikdd atcwmnclanilat icdh refdicactivity in
radi oactivity was observed in the anygdal oi d nucl eus
orthehespg@ianary tehiveh ath&Egmpmsinsl dgicalass dnijeetsdl weisoalso
was injected, conpared with the other sites. On the
Al STHH G ridim the 131 Gpg et df laviso Proft hea dilelge Py iy ch

observed. at sites other than the sites to whjch
Ao TR G USRS L B G HE PSS oPDTRISF PLeh Hand,

staining,. it s confirnmed that. anyl.oi d was present.in
thrg8 ;EIJ?_%H 61 e T Al |J]ou§“c lir%JtOﬁl id 5:5% PACA ¥ FgS observed
1-3)enel dOBd Sidd Rl tcﬁlatth:ES s%%p%gn%h&b% tBe
possesses property of accunulating on intracerebral

arpt e ith 10 o 1C apaliidd 136106t 10 aRg infk-aeel eBbRbared with
anyl oid. [0267] Exanple 1-32: Chronosone Aberration

Tegte 2MP26GH]tes. ohnthedettboaakagiage, woethes

Conpound 1-4 can induce chronpbsone aberration, the

c Frasns gied: iahve afatiach ceedti widy eeisdobisedveasi ng €Ehtresether
Hanster fibroblast cell line (CHL/IUcell) in a

c ihad &hg stidmswitch "l ali eRbdeigs vagdilnisatet - goFpym the
shor t. process and in a 24-hour  culture

sﬁ%?%ﬂ&%%ﬁ%g%ﬁ?t néikFé&ﬁﬁéﬁﬂnﬁWo&@s?@sTﬁgngaHWFgoﬁhat

a (o S I 0 .be sted was set to.l1l.2. .0, .
o VY (PE U 4P s biG e SRR ryldalyagsly 1o
ClYddifRISHEENEid 0469k ) .  Thid¥en-appeas ?grg@ryf&rﬁ?é}@my

of cells with chronpbsone aberrati on appa

| TngRsed IS oC PRt clko anegablevre v5 ogoattahudbengand
dose dependency was observed, or when the appearance
f rieduerney cdppdr entyllyiidnene@asedagbbd 1sicggbeé dosgiagd
reproduci bility was observed, positive determ nation
wad tgiagerebard GMmeoidse negative determinati on was

9 ¥k

Example I-32: Chromosome Aberration Test

[0268]

In order to examine whether Compound I-4 can induce
chromosome aberration, the chromosome aberration test was
conducted using Chinese Hamster fibroblast cell line
(CHL/IU cell) in a culture system with or without
addition of S9 by short-term treatment process and in a
24-hour culture system by continuous treatment process.
The addition amount of a sample to be tested was set to

1.2, 0.6, 0.3, and 0.15 mg/mL for all the respective



10[ 0270] As the results of the test, the
appearance frequency of cells having structura
aberration or nunerical aberratdon- (diploid) in al

the culture systens treated with Conpound 1-4 was
conparable to that of the negative 15 control group
On the other hand, the positive control group for the
r espeldtyife AR systens showed a marked increase of
the(ﬁgfﬁarance frequency of cells having structura
abet®<3lon. From the above results, the capability of

induciq&bchronnsone aberrati on of ound 20 1-4 was
j udged TEHSHRTA TV U 125 (OBl [Ghehromosome

0 I - 33; ; I Test 027 :

| a0 CRRT TN Ageri e L 0 VEJ'TOF Boifofd=tive
2 5 Skl . . . | ! .

5er;%h§g€§?gH%%irg?ﬁgfggﬁg?%#%%}egﬁgbgggy%%%%g?eagsor when
exam ' f |1 l e '
a0 Y S 15 PRI T Rinone

gr ddpl, adbl repdutQ®Q 1ard 20Q0 oHyke et epbsaARkLE

group) were set as doses for the test. Mce were

sadeiteirpgda24 canads givens ahideothienglieebneyak ive

adm ni stration, and bone marrow snear was prepared and

obgeteeainEicheWasagdivegl-e dose of MMC at 2 ng/ kg was

abjoninally adm nistrated in positive control group,
101i d82H&@fe sacrificed 24 hours after the

adm ni stration, and th on rr snear was
o epar & J5 GESHTeuCh P FAET - HevrEReapabseafizgauency
f " 8guengy sChaMBGELL 08260300181 8LE 3L 0D, OL0HR, PDOfE
a dose-dependent i ncrease or a stafistically
si gRkkiaAbni NBLHBASEARS i AOHRAT eflet BuNEURLI NEEORLT Pleated
group, positive determ nation was given, 15 and
ot ket sempegatii Yesdeher abmphiraP1¥ASoJtMED. oASthe negative
statistical analysis, significance tests were

15 coaducred pyouwpl coxmrthanktisam hasd, fidre tdves dppearanmteol
frequency of MNPCE and the ratio of polychromatic
er?FﬁPBc%Pé ther EERBPEEL VR ef Bl EBYSt BYREEPERFhewed he marked
total red blgog 20 cell (hereinafter referred to as

At nf

- RBE) °F i BEch" abiftf nPEPPAFFBR® of bERUEBR%ePhi Agl H el EkRT
Saggkﬁc@ﬂgafoéb%h\!gtfgﬂt. r S'I:ch% %’l'pes.a{bec; ! Irvees&l%(gugghe

negatve control group and ‘concérning these g
rebghh¥ el i@}reéﬁ hi &I nYNER LohiBEoRe ITLELFAPEE | §¥ &ompouna
was set to less than 5% and 25 | ess than 1%
20 r especwhyel Ndgeé@2¢8] be negative under the test conditions.
[0271]

Example I-33: Micronucleus Test

[0272]
In oxder to study mutagenicity (in vivo) of Compound
25 I-4, induction of micronucleated polychromatic
erythrocyte (hereinafter referred to as MNPCE) was

examined using bone marrow cells of Crlj:CD1(ICR) male

mouse.
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Fromthe results of the test, no statistically
significant difference was_obgerved on the appearance

- 102 - frequency of MNPCE and the ratio of PCE to RBC
for the test sanple group as conpared to the negative
control group. On the other hand, a significant

iqgge@?e was observed on the appearance frequency of
MNPCE for the 5 positive control group as conpared to
the negali/vg qarbeekver euprrBasedoop)t hese,resal tsp00 and
mut agencity (in vivo) of the test sanple was judged to
beonegati/kg lWeeatiseanplenductippnwetentsetr oascfiesssi or the
nouse bone marrow cells was observed under the above

t ésEtcondite orsraissan 10l Cohpoumnd -4 Hoprs)abamsiagle
Il In the foll ow ng Exanpl es, the nanes of

t REallnarpiahar rebapbundBdubensi A ReY eXPRerT néae %?%Pared

el netaings. co@fﬁ“awwmo& £ T %2 ks

[w%e FPBABI R 893 o LAY By HinbCBABbERYS, FoBrrol group,
mice were sacrificed 24 hours after the administration,
and then bone marrow smear was prepared and observed.
[0274]

When appearance freguency of MNPCE in each
adminigtration group showed a dose-dependent increase or
a statistically significant increase as compared to
negative control group, positive determination was given,
and otherwise negative determination was given. As
statistical analysis, significance tests were conducted
by Wilcoxon rank sum test for the appearance fregquency of
MNPCE and the ratio of polychromatic erythrocyte
(hereinafter referred to as PCE) to the total red blood
cell (hereinafter referred to as RBC} in each
administration group concerning the test sample and
positive control groups relative to the negative control
group and concerning these groups relative to each other
where the significance level was set to less than 5% and
less than 1%, respectively.

[0275]
From the results of the test, no statistically

gignificant difference was observed on the appearance
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2-(4' - et hoxyphenyl)-6-[1231]i odoi m dazo[ 1, 2-
a] pyri di ne Conpound I1-3
2-[4'-(2"-hydroxyet hoxy) pheny1p26-

i odoi m dazo[ 1, 2-a] pyri di ne Conpound |1-4

2-[3" -(2"- hydroxyethoxy)phenyl]-6-

[1231]i odoi m daz gl 2-a] rldine_

2- [3eauencyy ai o}y ?ﬁoﬁyﬁp bBfyrptgo of PCE to RBC for the
i odoi m dazo[ 1, 2-a] pyri di ne Conpound |1-5 Conpound

|1 £635- Fampgtg-- QHVHPoil?pFBBEQWBhEHy‘H"e6Hegatl"e control
[1g2;%|311|p‘(.)d0(5n 181aezocgt:]hezr aﬂz:%Ycli,l dall nSelg’CI(l)l ocl:'lann 1ncrease was

observed on the appearance frequency of MNPCE for the
positive control group as compared to the negative
control group. Based on these results, mutagencity (in
vivo) of the test sample was judged to be negative
because no induction of micronucleus in mouse bone marrow
cells was observed under the above test conditions using
Compound T-4.

{02761

Example II

In the following Examples, the names of the
individual compounds used in the experiment are defined

as shown in Table 2-1.

[0277]
Table 2-1

Compound Common name
name

Compound 2-[47 - (27 -hydroxyethoxy) phenyl] -6 -
II-1 [*2°1] iodoimidazo[1, 2-alpyridine

Compound 2- (4’ -ethoxyphenyl) -6 - [***I] iodoimidazo [1, 2~
I1-2 alpyridine

Compound 2- [47 - (2" -hydroxyethoxy)phenyl] -6-
IT-3 iodoimidazo[l,2-alpyridine

Compound 2-[3' - {27 -hydroxyethoxy)}phenyl] -6-
IT-4 [***1] iodoimidazo[l,2-alpyridine

Compound ‘ 2-[3’ - (27 -hydroxyethoxy)phenyl] -6-
I1-5 iodoimidazo[l,2-alpyridine

Compound 2- 4" - (37 -hydroxypropoxy) phenyl] -6-
II-6 . ['*1] iodoimidazo[l,2-alpyridine

Compound 2-{4" - (3”-hydroxypropoxy)phenyl}l -6-
IX-7 iodoimidazo[l,2-a]pyridine
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2-[4'-(3"-hydroxypropoxy) phenyl] - 6-

i odoi m dazo[ 1, 2- a] pyri di ne_ 10%03 - [0278] Exanpl e
I1-1: Synthesis of 2-[4"-(2"-

hydr oxyet hoxy) phenyl1] - 6-i odoi m dazoL1, 2- al pyri di ne
(nonradi oactive iodinated forn) 5[0279] 50 nL of
et@&hﬁgcetate was added to 28.17 g (corresponding to
12 ) of cupric bromde to obtain a suspension, to
Wik ShdeSehuhi. 08 At h8s18 gr(gonnespending to 60.0
nmot)~ of —4—=hydr oxyacetophenone in a m xed 10 sol ution
ot v8Q o e@hogtiphenget atei andip@dAko0N , ghh ppof ddMh&asnon-
added. Then, the resulting mxture was refluxed. After
5rhddbscttibe deadheeadnistuje was cool ed down to room
tenperature and filtered. The resulting filtrate was
cdeeantr at ed under reduced pressure. The 15 residue
was di ssolved in ethyl acetate and subjected to

decol &0 mg: GFercitivén awiethtad#iesi 66968 &ét P¥eldhdr coall
Then, the resulting solution was filter

. ed an ,
cdﬁ@éﬁﬁﬁapéé;n$héoré§é|PWH&)cPéd@uBFbauBFOmbgepE?i?Paaln a
by flash.silica gel. colum.chromatography ( ' Lo
S EsERTS 12 ofBr B RornBRaRCLogDpEYEERYG( Pk oS haing
recrystal || onve et t to
SELNS) Beegd Lo hbubeaceraLsiashenkou gthikeo
2-n 9Bk orhydr pxyas¢etenhenapecbkedand- o wt.eprl).

[ 0280] 25441 ng (corresponding to 2.0 mml) of
2chnewretérm hpdr axyadet oriempnehande 24br imy mixture was
(corresponding to 2.0 mmol ) of 2-am no-5-iodopyridi ne
wered 1dixeso| veiitén 315hotrsf tletomitridr niPtaresids igrpled
solution was ref luxed in - 104 - an oil bath at_ 110C

f slovm [reureoMALtEBPerREUEENPPEt fohtEESfhe TRACISIH, IR
reacti on solution was cool.ed down t88%§§n1tengeraturfhe

aﬁ&1§F€5ﬁpW?§tSQHWEPErPFﬁgePQ €4ng*® ePEa""The-
p&%%&%hEaE%% %E%%o@@%HQQnW%EHyl acetate and subjected to

decoloring operation with addition of active charcoal.

Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4'-
hydroxyacetophenone (Fig. 2-1, Step 1}.
[0280]

441 mg (corresponding to 2.0 mmol) of 2-bromo-4'-
hydroxyacetophenone and 449 mg (corresponding to 2.0
mmol) of 2-amino-5-iodopyridine were dissolved in 15 mL

of acetonitrile. The resulting solution was refluxed in



10

15

20

25

- . " N e e e e PR - B

5 acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a m xed
solution of 10 nL of water andokO-ni of nmethanol

Then, about 10 nlL of a saturated sodi um

hydr ogencar bonat e sol uti on was added thereto, and the

m xture was sonicated 10 for 5 m nutes using an

ul enasoni bamhshicng idachifne. SPhetirpi. t a& Bsemetrlee foduperegd on
and recovered fromthe resulting mxture, sufficiently
waShetihgi Fragaion, &ha aﬁms@l@ﬁdéplnéag@ewa@r eagle@, down to
to obtain 526 ng (corresponding to 1.56 Mo

2- FQOmh§3W8§§6ﬁ€ﬁ9l)aBd E@epéBéFﬁFﬁézBF{eZféiE?F?ﬁl%%d

Step 2 S |
(cng8¥ﬁ%ﬁ8|ngP?%)Eﬁé o Fhye 3 ?rgﬁgr%ﬁﬂgﬁﬁéﬁgﬁland
d
i $6sPouaRER TR0 87140 Pﬁnyor%%Fn I

oSS0 TR PG Lo08 SRR 1D Oyl
addstuthehebe. 1éf&groth@a£e§cahanla1mLuéf WeshShbI I €hen,
at roomtenperature for 18 hours, a saturated sodi um

chiboutie1sohut bonavastaddedd aadlemth@@f@@bﬁmﬁ@oﬂams

25 wth ethyl acetate. The conbined ethyl acetate

| agetstwenewdsi eddedethanaydy oasd sole um stuhfategs sswhicated
concentrated under reduced pressure. The resulting

crf@e brwa’ét:e&/agswgu aneulbyag@m@awmml%mﬁﬁhme

acEraT Loty Ese%)wa;se bt B 7 doang %%;%%?%% lnﬁ%a”e’ &
2=
Fresffg"y’lgéfuxtg%g e R T

f _
Py o esaphaas ) L€ 0aki RTSETOTT AU R 26

dl sSOF¥EEpbAABnE b Df sélimmbiy| &ormnd desy@RshZdiediBl
(corresponding to 1.79 mml) of potaSS|un1carbonate
wasodoitetds hei ef D-aliveni d268 (MPifdcoz+espreh my Lo
0.714 mol) of 1-brono-2- 10
(t B8] di phenyl si | oxy) et hane was added t her et o. Adter
the reaction m xture was stlrred at _90C for 2 hours,

sat ur aPBEREBEPLHY cRI BF | Fe §8FH?FBﬁn9\h%9a’é‘ae%0 Ggol) of
ted th t t Th

e;(%;f?g%@%‘?‘é]?ée&i(’e]ayéé’? "t B OISR oust Co) of

The resé‘z}fe A0ge ¢ &5‘1&@&%’11“?6"%& {—Pe Eﬁgefﬁ{ﬁl i é\'nellde

ting crude product was puri

COltiR) Chiaet o8l &R (gt | Ghet0l \venly: ghQé%&%é%FBﬁBing to
acetate -- 2/1) to obtain 368 ng (correSpondi ng

0. 2020 ni@b)) 0bf 2t -butyldiphenylchlorosilane (TBDPSCl) was
[4'-(2"-t-Dbutyl di phenyl sil oxyet hoxy) pheny1] - 6-
added thereto. After the reaction mixture was stirred at
room temperature for 18 hours, a saturated sodium
chloride solution was added, and extracted three times
with ethyl acetate. The combined ethyl acetate layers
were dried‘over anhydrous sodium sulfate, and

concentrated under reduced pressure. The resulting crude

product was purified by silica gel column chromatography
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20 i odoi m dazo[1, 2-a]pyridine (Fig. 2-1, Step 4).

[0283] 368 ng (correspondi ng ito 0. 595 mol ) of
2-[4'-(2"-t-

but yl di phenyl si | oxyet hoxy) phenyl] - 6-i odoi m dazo[ 1, 2-

a] pyridine was dissolved in 1.0 nL of tetrahydrofuran

25 (ITHR)n sed venZ0 e xeihng /B tGiynola/de tedter ahydr dfl ukanobtain
sol uti on of tetrabutylannnnlunfluorlde ( TBAF) was

adoédt tchelstaesporneringhd o ddotdi GMo)x dr & -wasmetPriiéd

at roomtenperature for 2 hours, anmmonium chloride

seTiloH nhesy 1silgay) e4dded F-oved by t&&dAYi-on of
5.0 nL of water and 2.0 nL of acetonitrile. Then,
prQQ%%ﬁ}tates wer e flltered The filtered precipitates

wer e th wat er acetp e -hn t r.der,
to ob},%(?dn: Cr%]qf(sé)orrelsn nd) ngnilt9t5r fhIz) %

SR ST R b PR, P B
( Flrg 3 % b, %tferdl%tl’%q%%ﬂ‘nam%e'\"vgr@@iw aRENtoiesdbbiding

of the resulting 2

( 2o hy.drooxyeilhox) @Ja:emsh]luﬁr iced@iomadaz ofak, 2ddkpythdireeo.
(internal standard: tetranethylsilane) are shown

beltewm, [2B28%g (corriMRompiagates Oemil4oyed:l)J Kt ECPr00-2-
(manufactured by Japan Electron OQptics Laboratory Co.

Lt{d. - QUG hesy 14 NIRY) siheast waéﬁ @éitdﬁ?@ Slhierekrde- bt er
resonance frequency: 500 MHz):

gg elmpacﬁq?ﬁ ﬂ&xpyre gap ﬁflrgﬁﬁ aﬁ @&%f %@r(&lhgffff a
SIS Sojufn gmBiiac sl icepn sas\aRo By SE
ST 90 ey SRR SQUENTE. SO0 et

115@:11&1 %%&telqgtylarﬂ@e}e 62124 2%ed- afn@lg&}]ou%5 sodium
Exanmpl e 11-2: Synthesis of

6-shuliflaitiey| stranmphc2ntd'atEed uinder reduced pressure. The
hydr oxyet hoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne
resulting crude product was purified by silica gel column
chromatography {(elution solvent: hexane/ethyl acetate =
2/1) to obtain 368 mg (corresponding to 0.595 mmol) of 2-
[47 - (2”"~t-butyldiphenylsiloxyethoxy)}phenyl]-6-
iodoimidazo{l,2-alpyridine (Fig. 2-1, Step 4).
[0283]

368 mg (corresponding to 0.595 mmol} of 2-[4'-(2"-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1l,2-
alpyridine was dissolved in 1.0 mL of tetrahydrofuran
(THF), and 0.70 mL of a 1.0 mol/L tetrahydrofuran
solution of tetrabutylammoniumfluoride (TBAF) was added

thereto. After the reaction mixture was stirred at room

temperature for 2 hours, ammonium chloride solution was



[0288] 100 ng (corresponding to 0.263 mmol) of
2-[4"-(2"- - 107 -

hydr oxyet hoxy) pheny1] - 6- i odoi iQfazo[ 1, 2- a] pyri di ne
obtained in Exanple Il-1 was dissolved in 4.0 nL of
di oxane, and 2.0 nL of triethylam ne was added

th T 0. d to Q.39 1)

o B BURYIET Bnd S0 H iy i St Ay 45 HGEnEPop -0
t h hi L]

e LA PSRN, SR LA UL B U g e
f r I d

| o AL prae saletns ioad LAdoladehy.

Si Ialc@@o@qltrmecqlnumlghb@ra%&ogrt%p%t@l%utzlz%n ol vent:
hexane/ et hyl acetate = 1/2), to obtain 75. ng

5 ( cqepespepdindd nigo t@. 5338 omMaknb10f of 2- [4'-(2”—

6-tributylstannyl-2-[4"-(2"-

hy dyoxyatkoxpkyhehehlilii-éazefbididhpyriidera] pFrgdide2(Fig.
Step 1). 15[0289] The NMR neasurenent results of

t hé-fes&kepng)6- tributyl stannyl-2-[4'-(2"-

hydr oxyet hoxy) phenyl ] i m dazo[ 1, 2-a] pyri di ne (i nterna

st AAdard: tetranethyIS|Iane) are shown bel ow. 20[ 0290]

NMR appar a enpl oyed: JNM ECP-500 (manufactured b

Japan Eﬁgc%ﬁﬁh“@ﬂﬁ §mEEEOF§FH#§SC8f theqreg3EeLny -rar-

1o L1udn ML B0LERL £l 0ROt o1 gglf,gmgﬁaggggféfeggﬁl&m

15

20

25

7 ?§n@5£§allﬁQan&a§§ (getﬁamsgﬁﬁlg%%ﬁﬂgz %% égn:gefbw.

.60?!35]2H) 399 (t J 4.6 Hz, 2H), 2.63 (S 3H),
.64-1.51 (m 6H), 1.36 (sextet, J = 7.3 Hz, 6H
.19- 1NUB 6&ppabbusOe®Plbyed: - TMASECP-500 (manufactured by

P oo -

Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: dimethylsulfoxide-d6; resonance
frequency: 500 MHz): 8 8.95 (g, 1H), 8.27 (s, 1H), 7.87
(d, J = 8.7 Hz, 2H), 7.54-7.46 {(m, 2H), 7.04 (4, J = 8.7
Hz, 2H), 4.04 (£, J = 4.6 Hz, 2H), 3.73 (t, T = 4.6 H=,

2H) .
[0288]

BC-NMR (solvent: dimethylsulfbxide—dG, resonance
frequency: 500 MHz): & 158.9, 143.0, 142.4, 133.5, 131.5,
127.1, 124.4, 116.7, 114.8, 108.1, 76.7, 69.5, 59.4.
[0287]

Example TI-2: Synthesis of é-tributylstannyl-2-[4’-(2"-

hydroxyethoxy)phenyllimidazo[1l,2-a]l pyridine

[0288]

100 mg (corresponding to 0.263 mmol) of 2-[{4'-(2”7-
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J = 7.3 Hz, 9H). [0291] 2-3C NWR (sol vent:

chl oroformdl, resonance freqoeney: 500 MHz): 6 158. 6,
145.7, 145.0, 131.2, 130.0, 127.4, 5127.2, 121.9,
116.9, 114.8, 106.4, 69.3, 61.4, 29.0, 27.3, 13.7,
9.8. [0292] Exanple 11-3: Synthesis of 2-[4'-(2"-
hySseyeenoeryppeepy]ll 66 -foggimidazo [1, 2-a]lpyridine
I]iodqinidazo%éﬁz-a]p¥ridine 10[0293] . . To 60 pL of
a Otrédesolitt FFATREL e6 TEr LRyl SigRAyYeEd- in 4.0 mL of

4' - (2" -hydraoxyet hox henyl 1i m dazo[ 1, 2-a ri.di ne
Garaner aEPen 2 0 ) ) kb hARERr R ae, ROfCH! FheraRe-

X io. 9/ f LL_h | ori
s 38 38 B JeokrangrR et bntl od BES TS0 pL of
i odi L_of ;10 _% h
e, o 278,069 a0 35 B OS] NIEERED o
t @ 3t-and sat 306 L0 ph0phRHEeS a1 i ha Vs §HP%eSESth9hereto.

HPLC under the follow ng conditions, to obtain

22lfder( Zhe 28abydeaxmeibaoxy) phanyi) réed[ d239p°C for 21
fliodoi mdazo[1l, 2-a] pyridine fraction. [0294] HPLC

comdirki, onke solve@aol wam: dPhendiederf Eunad€t8rétinade
name; manufactured by 25 Phenonenex Co.; size: 4.6 x
15@epwjire. The residue was purified by flash silica gel
column chromatography (elution solvent: hexane/ethyl
acetate = 1/2), to obtain 75.3 mg (corresponding to 0.139
mmol} of 6-tributylstannyl-2-[4'-(2"-
hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (Fig. 2-2,
Step 1}.
[0289]
The NMR measurement results of the resulting 6-
tributylstannyl-2-[4" - (2"~
hydroxyethoxy)phenyl] imidazo[1l,2-a)lpyridine (internal
standard: tetramethylsilane) are shown below.
f0290]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.98 (s, 1H), 7.89 (d, J = 8.7 Hz, 1H), 7.75
(s, 1H), 7.56 (4, J = 8.7 Hz, 1H), 7.15 (d, J = 8.7 Hz,
iH), 6.98 (4, J = 8.7 Hz, 1H), 4.13 (t, J = 4.6 Hz, 2H),
3.99 (t, J = 4.6 Hz, 2H), 2.63 (s, 3H), 1.64-1.51 (m, 6&6H),

1.36 {sextet, J = 7.3 Hz, 6H), 1.19-1.06 {(m, 6H), 0.92 (t,



T : L= Toa = R [RDTRTT e e B e

Mobi | e phase: 0.1 %trifluoroacetic acid/acetonitrile

= 20/80 to 0/100 (17 mnutes) Flowrate: 1.0 nL/ m n.

- 109 - Detector: Utraviol et M&ible absorptioneter
(Detection wavel ength: 282 nn) and radi oactivity

counter (manufactured by raytest: type STEFFI) [0295]
510, m pof ter,,was added to the fraction. The

resulting sO1'ut1 on was passed t hrough a reversed phase
colﬁﬂﬂa(trade nanme: Sep-Pak (registered tradenark)

Li ght Cartrldges manuf actured by Waters: the packed
anount of_{ilig Pagk 88 ag@ﬁior&f@rrﬂg&l SOrd R atdl® frequency:

col um adsorbs 10 and collects
2- [s40 (Biz)hydr axyethoxwsphenyikls- 6, 13232, 130.0, 127.4,
Il'iodoi mdazo[1, 2-a]pyridine. The colum was rinsed
5W tie 71 27l 10f1 .wat arLe .and 1tthers , 1 10k .ef dibethykieuhepowas 27.3,
passed therethrough to elute 2-[4"-(2"-
hydiBoxyetth@xy) pheny11- 6-
[1231]1 odoi m dazo[ 1, 2-a] pyridi ne. 15 The anount of
radi%@&etli vity of the obtained compound was 22 MBg at
the end of synthesrs Further the TLC anal ysis was
N SEiGwCRg 2cd ons, and as a

re‘ultg_th-.radho%henr al_ y _of . thg;co 'Oiﬂd]pyrldlne

Sl | 60 F254 (trade nane; nanufactured by Merck
10 68%@3$E Mobi | e phase:

Ch'Oroﬁﬁy'ﬁd“ﬁih%ﬁo%/Hﬁk%hp%b@ﬂkﬂgn o¥08LLk21paByistannyl-2-
-Detector: Rta Star (trade nane; manufactured g
rayuesﬂp”-hyaiaxyethoxy)phenyl]imidazo[l,z—a]pyrldine
(concentration: 1 mg/mL) in methanol/dimethylsulfoxide
(mixing ratio: 9/1), 150 pL of 1 mol/L hydrochloric acid,
15 15 pL of 1 mmol/L sodium iodide, 250 pL of [***I]sodium
iodide of 274 MBg and 15 pL of 10 % (w/v) hydrogen
peroxide were added. After the mixed solution was left
to stand at 50°C for 10 minutes, it was subjected to HPLC
under the following conditions, to obtain 2-{47-{2"-
20 hydroxyethoxy)phenyl] -6- ['#*I]iodoimidazo{l,2-alpyridine
fraction. |
[0294]
HPLC conditions:
Column: Phenomenex Luna C18 (trade name; manufactured by
26 Phenomenex Co.; size: 4.6 X 150 mm)
Mobile phase: 0.1 % trifluorocacetic acid/acetonitrile =

20/80 to 0/100 {17 minutes)

Flow rate: 1.0 mL/min.
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[0297] Exanple 11-4: Synthesis of

2- (4' -ethoxyphenyl)-6- iodoijggazo[ 1, 2-a] pyri di ne
(non-radi oactive iodinated forn) 5[0298] 30 nmL
of ethyl acetate was added to 2.72 g (corresponding to
12.2 mol) of cupric bromde to obtain a suspension,

t @i et QA - carTrespandinlg thsmQE immeltkrof(Detection
4' - et hoxyacet ophenone was added. Then, the 10 m xture
was vaedfdrigeda. 24 em )3 diglnrsyditdee trieddtyl @oumbetrur e was
cool ed down to roomtenperature and filtered. Then,

t hengrasidativee d idyt sy asds doreeATERRID under  reduced
pressure. The residue was dissolved in ethyl acetate
anP<®rcentrated. The resulting crude product 15 was
purlfled by silica col chro to hy ( ion
sol vent® ‘ﬁ% Xt &t IW%ﬁxﬁéggb é%%ﬁ) %

g (corres

x RN e e pfoe’dst hmﬂgh fof&é’frfﬁf phage

9
oxyace@bﬁheng%gé3n§%?qﬁ§kck%%%respoﬁﬁFﬁgdemaiké Light
mtrd )CQtﬁ@@@%élﬂMé@' WaRle i $3@ yadked dRount

mL of acetonitrile. The resultlng sol ution was

r effl wird garxamoidgdiat:h 1ats W)C doorhht5 theukcsluhht @dsorbs

the conpletion 25 of the reaction, the reaction

saingd icarl heas sc aol f@d -devin Hyol noogmtthengys iditemyd,] -&nd
preC|p|tates were filtered. Then, the precipitates

Lk%ﬂﬁﬂimMQﬂ¥QdéeﬁkmﬂHﬁﬁﬂkﬁkﬁﬁd dfhedcghder vaguedgsed

pr ure. The resulting crude crystals  were_suspended
i@ SO A oD trlﬂ?r’ofl Wt & SRSV Shfier was

wm ano e about of .a saturated sodium
h Th % b 20 f J% d di

hﬁﬁ?d@encg? onate & on ﬁﬁéza ereto, and the

}}mcﬁ@}} L8 1T A 168G 187 -2, d
uItraso iC hi'ng chlne 5ggb|p|t§ie§£ﬂére fHF?gﬁelne

anthd eaMEeedf nuRildie tiesW IdTY HHeX ldbei nsidfl fdofip@ninldy was
washed with water, and dried under reduced pressure,

t @My atl. e @r(c’k:m:rﬁ espatiang .t oFdrSBemotheolLC

2-(4' - ethoxyphenyl)-6-iodoi m dazo[ 1, 2-a] pyri di ne

(R lysiz WEGStce:padzactqdomerrtténmmlﬁ@a@mgemdltmns
results of the resultlng

etk yAh éhyrBve-5 o ddt r@&facﬁeflﬁaayﬁ%w Qfn iben gempound

:néggkg%g.tetranehtyIS|Iane)_are shown bel ow.

[029¢6]
TLC analysis conditions:
TLC plate: Silica Gel 60 Fiss (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methanocl/triethylamine = 100/1/2

Detector: Rita Star (trade name; manufactured by raytest)



15[ 0301] NMR appar at us enpl oyed: JNM ECP- 500
(manuf actured by Japan El ectron Optics Laboratory Co.,
Ltd. (JEQL)) 1H NWR (sol vent: Iditret hyl sul f oxi de- d6;
resonance frequency: 500 MHz): 5 9.06 (s, 1H), 8.38
(s, 1FD 7.86 20(d, J =8.7 Hz, 2H), 7.77-7.57 (m
ZFD 6 (d, J 8.7 Hz, 2H), 4.10 (g, J = 6.9 Hz,
02197 6 (t, J =6.9 H, 3H) [0302] C NI\/R (sol vent

et&@&yphenyl)ln1dazo[1,2-a]pyr|d|ne [0304] 5364 ny
(corresponding to 1.00 mml) of 2-(4'- _

5 et hoxyphenyl) - 6-i odoi m dazo[ 1, 2-a] pyri di ne obtained in
Exanpl e 11-4 was dissolved in 4.0 nL of dioxane, and 2
nL of 8o eithylfaritng Wascadded waltekelded then,. 70. 6 nl
(corresponding to 1.5 nmmol) of bis(tributyltin) and
76.(@orgepgohdiogt &byftRc 2ampoit ) off cupric bromide to obtain
tetrakis-tri phenyl phosphi ne pal | adi um were added
t hér éPéPeﬂﬁ#@Fl t%@ weaehi dn0R 9t drerwaspsniingdtat 6908

for 23 , the solvent was distilled off under
r QTR %e%sU?E O*ﬁécﬁégPaﬁﬁoﬂﬁswﬁﬁrFﬂ@@@ byTHQQﬁHFhe

o b5 L EOREL L
RGeSt Shnyic a1 (4 Jor RovypHeny! §PRPERRYSS 23t Hiere
| Mehé&fr| gehé- ﬂeséﬁ@@n&)fligﬁgéé was concentrated under

reduced pressure. The residue was dissolved in ethyl
acetate and concentrated. The resulting crude product

15 was purified by silica gel column chromatography (elution
solvent: hexane/ethyl acetate = 10/1), to obtain 1.20 g
(corresponding to 4.94 mmol) of 2-bromo-47-
ethoxyacetophenone (Fig. 2-3, Step 1).

[0299]

20 1.20 g (corresponding to 4.94 mmol) of 2-bromo-4f-
ethoxyacetophenone and 1.09 g (corresponding to 4.95
mmol) of 2-amino-5-iodopyridine were dissolved in 20 mL
of acetonitrile. The resulting solution was refluxed in
an oil bath at 110°C for 1.5 hours. After the completion

26 of the reaction, the reaction solution was cooled down to
room température, and precipitates were filtered. Then,

the precipitates were washed with acetonitrile and dried

under reduced pressure. The resulting crude crystals
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20The NMR neasurenent results of the resulting 6-
tributyl stannyl-2-(4'-ethoxyphenyl)i mdazo[ 1, 2-a]pyrid
ine (internal standard: tetranehtylsilane) are shown
bel ow. [0306] NWMR apparatus enpl oyed: JNW ECP-500
(manufactured by 25 Japan El ectron Optics Laboratory
Corgrd tehisgeldag )irl 15 ke d sobMeniton ohil arofrar milwater and
resonance frequency: 500 MHz): 5 7.96 (s, 1H), 7.88
(cﬁ L o3 retmngH) | Theﬂ4 e outHpRL WIS8L(d, sdtmr8téd

, 111), 7.14 (d, J 8.7 Hz, - 113 - 1H),6.96(d, J=
8. snf&l@mhyﬂ@yqrq:arjowa@egwomlom v6@® BAHEdWBIgreto, and
1.43(t,J=6.9 Hz, 3H), 1.39-1.31(m 6H),1.18-1.04(m
6F5 Q)QXKngp.wﬁqgsonlcated for 10 minutes using an

ultrasonic washing machine. Precipitates were filtered
and recovered from the resulting mixture, sufficiently
washed with water, and dried under reduced pressure, to
obtain 1.64 g (corresponding to 4.50 mmol) of 2-(4’-
ethoxyphenyl) -6-iodoimidazo[1,2-a]lpyridine (Fig. 2-3,
Step 2).

[0300]

The NMR measurement results of the resulting 2-(4'-
ethoxyphenyl) -6-iocdoimidazo[1,2-alpyridine (internal
standard: tetramehtylsilane) are shown below.

{0301]

NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: dimethylsulfoxide-d6; resonance
frequency: 500 MHz): & 9.06 (s, 1H), 8.38 (g, 1H), 7.86
(d, J = 8.7 Hz, 2H), 7.77-7.57 (m, 2H), 7106 (d, J = 8.7
Hz, 2H), 4.10 (g, J = 6.9 Hz, 2H), 1.36 (t, J = 6.9 Hz,
3H} .

[0302]

BC-NMR (solvent: dimethylsulfoxide-dé, resonance

frequency: 500 MHz): & 159.3, 141.1, 140.3, 135.9, 132.0,

127.3, 122.1, 115.3, 114.9, 108.5, 78.6, 63.2, 14.5.
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Hz, 9H). [0307] 513C-NMR (solvent: chloroformd
resonance frequency: 500 WMHz): 6 159.0, 145.7, 145 2,
131.2, 130.1, 127.4, 126.7, "13129; 117.0, 114.8,
106.4, 63.6, 29.1, 27.4, 15.0, 13.8, 9.9. [0308] 10
Exanpl e 11-6: Synthesis of 2-(4'-ethoxyphenyl)-6-
[1%§5b5idoinidazo[l,z-a]pyridine [ 0309] To 60 pL
ed solution of 6-tributylstannyl-2-
(4EXSEEQéyEEe§y|b&ﬂkﬂ@é?glp% @lg¥£bg£9fstannyl 2-{4

concentratton: 1 10 1TIyriie) 1 n

WEEBBBQkﬁﬁbH§§PXh%HbE@%th éﬂbgkﬂﬁlﬁét'o 9/1), 90 pL
mol /L sodi um

i odpdea;100 pL of [1231) sodium odide of 436 MBgq and

15 pL of 10 % (w v) hydrogen peroxi de were added.

After Ghe nuxédosekspbaaiwnwgstbefit ctomabandcat 25Q0£ for

10 20 minutes, it was subjected to HPLC under the

f obtbokygheoytl) t f onsdodmpbéad bl 22 {d] pet hdkyphelyd)néd in
[1231]i odoi mi dazo[ 1, 2-a] pyri di ne fractlon8£0310] HPLC
coﬁﬁampbﬂsilzg o uRhssPhepdnbnek- Luna cilgdiexaee. and 2 mL

nF, nanufaﬁtured by Phenonenex Co.; size: 4.6 x 150
nn? Mbbi £ ERphaRERE 0WES ot ??@IE%@%%E%tuEhen 0.76 mL

ackgé%%géggﬁ {ﬁéeta fpésgméf) o%qgié}trf%£%§ Qn)_an&!%6 3

mg {(a catalytic amount) of tetrakis-triphenylphosphine

palladium were added thereto. After the reaction mixture
was stirred at 90°C for 23 hours, the solvent was
distilled off under reduced pressure. The residue was
purified by flash silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 5/1), to obtain
331 mg (corresponding to 0.628 mmol} of &-
tributylstannyl—Z-(4’—éthoxyphenyl)imidazo[1,2~a]pyridine
{({Fig. 2-4, Step 1}.

[0305]

The NMR measurement results of the resulting 6-
tributylstannyl-2- (4’ -ethoxyphenyl)imidazo(l,2-alpyridine
(internal standard: tetramehtylsilane) are shown below.
[03061

NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.96 (s, 1H), 7.88 (d, J = 8.7 Hz, 2H), 7.74

(s, 1H), 7.58 (d, J = 8.7 Hz, 1H), 7.14 (d, J = 8.7 Hz,
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Flow rate: 1.0 nL/mn. Detector: Utraviolet visible
absorptioneter (Detection wauealiength: 282 nm and

radi oactivity counter (manufactured by raytest: type
STEFFI) 5[ 0311] 10 M of water was added to the
fraction. The resulting solution was passed through a

r dver.séd Yphdsle dol-udn 7( Hzad@Hnamd:. 0SeddPak Er égPsker egH) |
trademark) Light C8 Cartridges manufactured by Waters:

t He ogacdkéd dﬁouﬁﬁ 10 Toft 3t Hé pdbklﬁg9a§ént3H1451n§? $031 (m,
that t he col unmm adsorbs and col
2§€ﬁ”-étﬁéi9pﬁén¢f%-éﬂ[12§PPPod5Pnﬁd§zafi,§Zf

O'gine. The colum was rinsed with 1 niL of mater,
ﬂ n 1 nmL of diethyl ether was passed therethrough

to el ut 4' ph =112

15 &pytl@dl@[vH£ Srcgie‘b%%r%un(felw& dan} IVI%&W%ﬂeq@Jency
okl Med)COoRPQuRd owaa4%8 7VBq 48t ot h€_t3§n§ Ofi 35YRL Nesh Sy,

Furt her, the TLC anal ysi's ‘was conduct ed under f he
fQQ%thHQ2QQ@thuOn@U and .a@s aokesyl 3 .khezo. 1, 27.4, 15.0,
radi ochem cal purity of the conpound was 98. 96.
2Q[30312.BLC anal ysis conditions: TLC plate: Silica

Gel 60 F254 (trade nane; manufactured by Merck & Co.,

| H®3p8] Mobi | e phase:

Chloroforntnethanolltrlethylantze = 100/1/2 25

6
r Yi- ) 1 5 - [O 13] Ref. rence Exanple II-1
P e 123-, 1j

\Was syntheS|zed i n accordance Mﬁth “the 5
f |OMAng steps for use in Conparative Exanples for
eval uald Qs 9N Jreas WishBN s Al tlieaP o2Ckanel haR¢1stannyl-2-
accunulatlons in brain.
(4’ -ethoxyphenyl) imidazo[l,2-alpyridine (concentration: 1

mg/mL) in methanol/dimethylsulfoxide (mixing ratio: 9/1),
90 pﬁ of 2 mol/L hydrochloric acid, 15 pL of 1 mmol/L
sodium iodide, 100 pL of [***Ilsodium iodide of 436 MBg
and 15 pL of 10 % (w/v) hydrogen peroxide were added.
After the mixed solution was left to stand at 50°C for 10
minutes, it was subjected to HPLC under the following
conditions to obtain 2- (4’ -ethoxyphenyl)-6-
['**I]iodoimidazo[1,2-alpyridine fraction
[0310]

HPLC conditions:
Column: Phenomenex Luna C18 (trade name; manufactured by
Phenomenex Co.; size: 4.6 x 150 mm)

Mobile phase: 0.1 % trifluorcacetic acid/acetonitrile =

20/80 to 0/100 (17 minutes)
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[0315] In accordance with the nmethod described in a 10
literature (Zhi-Ping Zhuang_e&lgll, J. Med. Chem

2003, 46, p.237-243),

6-tributyl stannyl-2-[4" - (N, Ndi net hyl am no) phenyl ]i m da
zo[ 1, 2-a] pyri di ne was synt hesi zed, and dissolved in

neﬁfﬁ?okaéggnge@tﬁﬂyégﬁb Img/m.). To 53 pL of the

resulting sol ufron, L of 1 15 nol/L hydrochloric

aCtheé?éZQ 8L Pl 423 | sodi ymei 98L8ep 01 oRde253pMBSct ion
10 pL of a 1 mmol/

i
L sodi um i odi de solution and 15 pL

of wd-P&a MGV : hygls ogRN REEOXEEEoHEE evaddedouhtéer the
m xed solution was left to stand at 50C for 10

m nukesfatbersal by i payvast subjpet sUEFPIHPLC 20 under

the same conditions as in Exanple 11-3, to obtain 11

| MPY3tthction. [0316] 10 m of water was added to the
fraction. The resulting solution was passed.throuq? a
reversed phasé #stes| wan gddadetpalbe Sepcparn. The

(registered trademark) Light C8 Cartridges

nefef et RS dSpiuheR r¥as (Propad kearandint BFVeheed phase

e e S A, SEE Oy Pt
- 6_- nm. .
R e T T T e

Obéﬁigﬁg ﬁé%%?@%é%&éé%é“@§54&g§7s$¢%h£% the entuPh adsorbs

synt hesi s. TLC anal ysi s was conduct ed
ungles ¢HELSErE H- conditheRgpRengiEpcs i PéUT ) Nodxahpliezo [1, 2-

11-3, and as a result, the radiochem cal purity of the
coapounidias. 93%e [@31ifin BeaptinskEl WitCorpalatdivevater,
Exanple 11-1 to 11-3: Measurenent of affinity with
angrhai then 1 mL of diethyl ether was passed therethrough to
elute 2- (4’ -ethoxyphenyl)-6- ["**I]iodoimidazo([1,2-
alpyridine. The amount of radioactivity of the obtained
compound was 88 MBg at the end of synthesis. Further,
the TLC analysis was conducted under the following
conditions, and as a result, the radiochemical purity of
the compound was 98%.
[0312]
TLC analysis conditions:
TLC plate: Silica Gel 60 F,s4 (trade name; manufactured by
Merck & Co., Inc.)

Mobile phase: Chloroform/methanol/triethylamine = 100/1/2

Detector: Rita Star (trade name; manufactured by raytest)
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10Affinity of the present conpounds wth anyloid was
exam ned by the followi ng im M3ro binding tests.
[ 0318] (1) Al 31 42 (Wako) was dissolved in
phosphate buffer (pH 7.4) and shaken at 37C for 72

ﬁi%1 to obtain 1 15 ng/nL of a suspension

:ﬂafter referred to as anyloid suspension in this
2 ( e rel naéftqfr rlﬁfe]riongs
t"&%ﬁ nethod descrlbed ina 20 literature (Nai ki, H
Laboratory Investigation 74, p.374-383

(1996) @1@31 hepyppty Ll d SHSReNs! A Was uiRehRE tBith the
qualltatlve experi nment” based on fl uorescence
SpRetIARRR Y Gdrehhed iusidigpbiHaafivayipkahples for
(manufactured by Fluka) to confirn1that t he aggregat ed
A28 wehtiaime dn meabunsseramdoildgiyeasur enéntccumulations
conditions: excitation wavel ength of 446 nm and

enmirs ir@innvavel ength of 490 nn). - 117 - [0320]
(3 Accordlng to the nmethod described in a literature
( Y., et al., J. Label ed Conpounds

Radi h t 44 S239 (2001)), , ,
[12'52]‘%2%%%%8%&@@% wighy '1?(“1% oA sisasihet a2

( &1l N &%52é1 gfed t uan et al., J. BT OnBS 2003,

ursor

é;‘%@én gf’-@ﬁg@%%ﬁy' e %ﬁﬂ@a@m rl(% _Otl4sso(INvg;i in

o] Re of | avi T and

6-dRidprk12ndihio) 1MEintid 48 [M0)2phe pyrlildameotdzisazol e
(hereinafter re$h$%ggq?b to as 6- Me- %%k—Z)

CcEyIteisldad awaid ahlssaleagentrs mehenedi gm@mamminaniwn:
as they were. [0321] (4) I MPY was synthesi zed
aclony/Ing t §ot Fé et hddtheseesvdding golptéparuré BL of 1

Zhuan Z.P., et al., J. Md.
( mol/ﬁlhydrochlorlc acid, 60-70 uL of [***I]sodium iodide

of 224-253 MBg, 10 pL of a 1 mmol/L sodium iodide
solution and 15 pL of 10% {(w/v) hydrogen peroxide were
added. After the mixed solution was left to stand at
50°C for 10 minutes, the solution was subjected to HPLC
under the same conditions as in Example II-3, to obtain
[***1I] -IMPY fraction.

[0316]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters; the packed amount
of the packing agent: 145 mg)}, so that the column adsorbs

and collects the [***]1-IMPY. The column was rinsed with 1
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15Chem 46, 237 (2003)) [0322] (5) Each conpound
for evaluation or ethanol solution 1251] -r - thereof,
an et hanol solution of [I-BFAldéprepared above in (3)
and anyl oi d suspension prepared above in (1) 20 were
di ssolved in 1 bovine serun1a|bun1n cont ai ni ng

Cobontts detafe. OPCoRBRre éns?fﬂ‘ﬁff%g?t VAl BEPPBRRS RS ged

or haPEER S e 81 P Iia%ﬁé‘?i‘“z 3 e

R g23§‘?§2 ForaRRant Farl BHAEF e

coppeund f otpevet pabhgyE12503s chbnducted under the same
conditions as described in Example II-3, and as a result,
the radiochemical purity of the compound was 93%.

[06317]

Example II-7, Comparative Example II-1 to II-3:

Measurement of affinity with amyloid

Affinity of the present compounds-with'amyloid was
examined -by the following in vitro binding tests.
[0318]

(1) APR;.i; (Wako) was dissolved in phosphate buffer
(pH 7.4) and shaken at 37°C for 72 hours, to obtain 1
mg/mL of a suspension (hereinafter referred to as amyloid
suspension in this Example) of aggregated AR (hereinafter
referred to as amyloid in this Example).

{0319]

(2) According to the method described in a
literature (Naiki, H., et al., Laboratory Investigation
74, p.374-383 (1996}), the amyloid suspension was
subjected to qualitative experiment based on fluorescence
spectrophotometric method using Thioflavin T
(manufactured by Fluka) to confirm that the aggregated AR
obtained in (1) was amyloid (measurement conditions:
excitation wavelength of 446 nm, and emission wavelength

of 490 nm) .
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BTA-O0 concentration Amyl oid Conparative Exanple I1-1
Congo Red Each concentr atli"om of 0, 0. 001,
0.01,0.1,1, 10,100,1000 nnol/L 400 prol/L 1 pnol/L
Conparative Exanple 11-2 Thioflavin T

[0320]

{(3) According to the method described in a
literature (Wang, Y., et al., J. Labeled Compounds
Radiopharmaceut. 44, S239 (2001)), [*%5112- (3’ -iodo-4"' -
aminophenyl)benzothiazole (hereinafter referred to as
1?5113’ -I-BTA-0) was prepared from a labeling precursor
2- (4’ ~aminophenyl)benzothiazole, and dissolved in ethanol.
As Congo Red, Thioflavin T and 6-methyl-2-[4’- (N, N-
dimethylamino)phenyl]benzothiazole {(hereinafter referred
to as 6-Me-BTA-2}, commercially available reagents were
weilghed and used as they were.
f0321]

(4) IMPY was synthesized according to the method
described in a literature (Zhuang, Z.P., et al., J. Med.
Chem. 46, 237 (2003))

[0322]

(5) Each compound for evaluation or ethanol solution
thereof, an ethanol solution of [*?°I]3’-I-BTA-0 prepared
above in (3) and amyloid éuspension prepared above in (1}
were dissolved in 1 % bovine serum albumin-containing
phosphate buffer (pH 7.4), and samples at final
concentrations of each compound for evaluation, ['*°I}13-

I-BTA-0 and amyloid shown in Table 2-2 respectively was

prepared.



Conparati ve Exanple 11-3 I MY . Exanple 11-7 Conpound

11-3 5[ 0324] (6) Each sanpl e sol ution

prepared above in (5) was fill i'n each wel |l (about

0.3 nL in volunme) of a 96-well mcroplate. The

mcroplate filled with the sanpl e solutions was shaken
at[@3§5%en rate (400 rpn) at 22C 10 for 3 hours. Then,

each sanple solution was filtered through a gl ass

fi Bebklfi | el :(t Fadal napencdbit vat 5§i7s 770f F@ach compound in

nugaepleedobytMhéi pore), to separater2: hl3, - e]

Compound Concentration [1251137-1-
Experiment for of compound for BTA-0 Amyloid
evaluaticn evaluation concentration
Comparative
Example Congo Red
IT-1
Comparative EBach
Eiample Thicflavin concentration
IT-2 T (fiﬁ?’{?i?oi’ 460 pmol/I, |1 umol/L
Cogparailve MY 10, 100, 1000
xampLe _ nmol/L
IT-3
Example Compound
IT-7 IT-3
5 [0324]
{6) Bach sample solution prepared above in (5) was

filled in each well (about 0.3 mL in volume) of a 96-well
microplate. The microplate filled with the sample
solutions was shaken at a given rate (400 rpm) at 22°C
10 for 3 hours. Then, each sample solution was filtered
through a glass fiber filter (trade name: Mulutiscreen™-
FC, manufactured by Millipore), to separate the [**°T]3’-
I-BTA-0 attached to amyloid from the free [*?*°I]3’-I-BTA-0.
[0325]

15 {7) The glass fiber filter used for the filtration

Q,

of each sample solution was washed with 1 % bovine serum

albumin-containing phosphate buffer (pH 7.4) (0.5 mL x B),
and radioactivity of the glass fiber filter was measured
with an autowell gamma system (manufactured by Aloka,

20 Type: ARC-301B) (hereinafter, A denotes the radicactivity
level in a sample with zero (0) concentration of each

compound for evaluation, and B denotes the radicactivity
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| -BTA-0 attached to anmyloid fromthe freel-BTA-O.
[0325] 15(7) The glass fiberifielter used for the
filtration of each sanple solution was washed with 1
bovi ne serum al bum n-cont ai ni ng phosphate buffer (pH
7.4) (0.5 nL x 5), and radioactivity of the glass
fiibeelf iht er swaplaeasthed. AL hnanl ALt oveliggarma
system (nanufactured by Al oka, 20 Type: ARC: 301B)
(heneenataénonApﬂeﬂ@@bsCPNEOﬂaélé@ét?VF%yaFég%} in a
le wwth zero (0) concentration of each conmpound

fép 8%al uation, and B denotes the radioactivity - 119

;:o'niéfdsa 1.3 SaMpL e v %Eﬁ%%)ﬁ%éo%‘gé’%é%%fzﬁeaw oS il o
oD PEVER byl 1P USSP Pl e o
ngﬁblafw gggégcgggggﬁﬁgeeegdsyéJ@ﬁéega&e the

proce ure ove In (7) and (8) to

§§Héﬁu§esr§g'9é§EkYbEM Leyek. idheseasdr ed) to measure a
di oactivity level was defined as the background

f@dd@@é&tiv&yylEéeél-aﬁdui0n¢éﬁmkedlﬁiﬂi@&ﬁﬂmﬁxﬂy(ﬁeuﬁl
the inhibition ratio (hereinafter referred to as BG

[ @827Hefined as(eheLbanggthendaﬁadaeacvivytYeb@V%l and
nmeasured above in (7) and the inhibition ratio
wasedetior fhaedabguipeioes f |Fbﬁﬁﬁ§hFBFﬁﬁP§ {@ti?

[0328] B-BG x100(96) (2-1) A- BG [0329] A graph in
wHheReBRRGEST CBR @FF g by BfobFt -

[0327]

(9) Using the radiocactivity levels measured above in
(7) and (8), the inhibition ratio was determined by the
following formula (2-1).

{0328]

B~ BG

x 100 (%) (2-1)

[0329]

A graph in which values converted by probit
transformation from the obtained inhibition ratios were
plotted relative to logarithms of concentrations of
compounds for evaluation was prepared to obtain an
approximate straight line by the least square method.
Using the line, a 50 % inhibition concentration of each
compound for evaluation (hereinafter referred to as ICse
value) was determined. Using the value as an indicator,

affinity of each compound for evaluation with amyloid was



20 transformation fromthe obtained inhibition ratios
were plotted relative to |logarithns of concentrations
of conpounds for eval uati on wds(prepared to obtain an
approxi mate straight line by the | east square nethod.
Using the Iine, a 50 %inhibition concentration of

each 25 conpound for evaluation (hereinafter referred

t 0 S¥&1Ues6%- val ue) was determned. Using the val ue as
an indicator, affinity of each conpound for eval uation
vmt[r93§|‘?§| oid was - 120 - eval uated. [0330] | C50%

val ue each .conpaund for evaluation is show in,
Table 25 EBHGSU s SEEPS SRS (8BoVANTes 160 figs §hown

o TR D A A 1 eas

Ad”Thi of [RAVIN Ch At e

5t°tﬂéﬁeléﬁfhﬂhtﬁgﬁﬁh@ggggl kginIEgﬁ%E§§L§ﬁ8?59ﬁ2&géﬁ Congo

10

15

20

Compounds 11-3 S go frinity
| MR¥a hB43%hideTablia 2- 3hikE50%e ¥ahuea19{, LASwR' £SeRlve
conmpounds Experi nment Conpound for eval uation | C50%

vahti€snfagoki th Seppaiati vEndxesmierd | sHowongd: Reshpounds
>1000 Conparative Exanpl e
II-3 has good affinity with amyloid like IMPY.

[0331]
Table 2-3: ICgp: values of the present compounds
. ‘Compound for ICcos values
E .
¥periment evaluation (nmol /L)
Comparative Example Congo Red >1000
IT-1
Comparaﬂ;iz Example Thioflavin T >1000
Comparative Example MDY 95 . 8
II-3
Example II-7 Compound IT-3 66.9

[0332]

Example II-8 to II-9, Comparative Example II-4:

Measurement of partition coefficient based on the octanol

extraction method

[0333]

Partition coefficients based on the octanol
extraction method (hereinafter referred to as 10gPicranol)
were measured, which are generally known as an indicator
éf permeability of compounds through the blood-brain
barrier (hereinafter referred to as BBB).

[{0334]
A diethyl ether solution of Compound ITI-1 prepared

in Example II-3 (Example II-8), a diethyl ether solution
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11-2 Thioflavin T >1000 Conparative Exanple 11-3 1MPY
25.8 Exanple 11-7 Conpound-1123 66.9 [0332] Exanple

11-8 to 11-9, Conparative Exanple 11-4: Measurenent

of partition coefficient based on the octanol

extraction nethod 15[ 0333] Partition coefficients
bafe@ovRotihd 3t AnBreBREPECE NORXARPABI I ner dFRaTFREE 11-9) .
referred to as | oaP octanol were rrpgsgred whi ch ar

geRér al Py ekRvwn a8sansPhaFéapopt 1 Tof IHRY n5BPRTEY 17

CFeEorRounte, Licouohothe Boodi oL elg 20RBIEI L 2) vers

R S P T N
physiological saline solution, and adjusted to
radicactive concentration of 20-30 MBg/mL. To 2 mL of
octanol, 10 pL each of the prepared sample solutions was
added, 2 ml of 10 mmol/L phosphate buffer (pH 7.4) was
added, followed by stirring for 30 seconds. After the
mixture was centrifuged with a low-speed centrifuge (2000
rpm x 60 min.), the octanol layer and the water layer
were sampled each in an amount of 1 mL, and subjected to
measurement of radicactivity count with an autowell gamma
system (Type: ARC-301B, manufactured by Aloka). Using
the obtained radicactivity count, 1logPoctanol Was

calculated in accordance with the equation (2-2).

[0335]

Radioactivity count of octanol Zayer) ,

logP, eansy = 10 (
8 Coctanst 910 Radioactivicy count of water laver .

[0336]

The results are shown in Table 2-4. All compounds
showed 10gPoctanoy value between 1 and 3. It is known that
compounds permeable to BBB show a 109Poctancl Value between
1 and 2 (Douglas D. Dischino et al., J. Nucl. Med.,
(1983), 24, p.1030-1038). Thus, it is implied that both

compounds have a BBB permeability like IMPY.
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- 121 - of Conpound 11-2 prepared in Exanple 11-6
(Exanple 11-9), and a diethyl ether solution of
[1231]-1 MPY prepared in Refererée-Exanple I1-1
(Conparative Exanple 11-2) were each diluted with 10
ng/ mL ascorbi c acid-containing 5 physiological saline
S°|Ut'%g and adjusted to radi oactive concentration of
g/mL. To 2 nL of octanol 10 pL each of the

pr epar ed | e sof ut.i ons was of 10 nmmol /L
phosphat e 2 P pesiees & %) Gof o‘%%v@aeﬁﬁt compound

stirring T okpa@iggeonds. Aldpebubde 10 gLyfUre vas,e
CentrIfULe%O éﬂnﬁvkunrbpccu centrifyge \Luuu Fpi—x—60
mn.), thegagrapol, Layer [afid] thwPvat ar | ayet.ere
sanpl ed &dLH T an dHUUHl of —f—ni;—and—subjected-to
measur engnt=aFP e akff Gact iCerpyrEbdAtl wijt h an aut owel |
gamma system (Type: "ARC-301B, manufagtured by Atoka)].
Usi ng 15 |tH&"8BEat 11éd | r &8Meaetd ¥ty qount,

| ogFoct al TOT was calculated in accordance witn tnhe
equation (2-2). [0335] (Radioactivity count of octane
Iay % fog Poet anol = 1910 (22) Radioactivity count
of "wat er | ayer [0336] 20The results are shown in Table

Sh\%s’hﬁé}gﬁﬂ |dﬂ| M@aﬂ’:ﬁﬁé’ﬁﬁﬁhﬂlﬁndl@tc( M@%rﬁ clearance

Di'schino et al.;"J. Nucl. WMed., (1983), 24,

p. ldExXB]11038) . Thus, it is inplied t hat both 25

conpounds have a BBB perneability |ike IMPY. - 122 -

[ 0337] Uiy eCompouh@gFr + hntExamp e Df-1the apregampound II-
compound

2 (Example II-11), a time course change of radiocactive
accumulation in brain of male Wistar rats (7-week old)
was measured.

[0340]

A diethyl ether solution of Compound II-1 (Example
II-10) prepared in Example II-3, a diethyl ether solution
of Compound II-2 (Example II-11) prepared in Example IT-6
and a diethyl ether solution of ['¥*I]-IMPY (Comparative
Example II-5) prepared in Reference Example II-1 were
each diluted with 10 mg/mL ascorbic acid-containing
physiological saline solution to adjust radioactive
concentration to 8-12 MBg/mL. 0.05 mL each of the
prepared sample solutions was injected under thiopental
anesthesia into the tail vein of the rats. The rats were
sacrificed by bleeding from abdominal artery, and brains
were removed and subjected to measurement of mass of

brains and further subjected to measurement of



10

15

20

25

Experi ment Conpound | ogPoct anol val ue Conparative
Exanple 11-4 [1231] -1 MY 1. 92Exanple 11-8 Conpound
I1-1 1.8 Exanple 11-9 Conpound 11-2 2.1 [0338] 5
Exanple 11-10 to 11-11, Conparative Exanple 11-5:
Measurenent of transferability into brain and
creddianceivi0339hebsingfConpoafidriédlt Exanpl enl thig)
and Compound I1- 2 (Exanple I1-11), a tine course
changplef wadhoactiungléOchepunall ankbpnzén bearacodr neyes:
Wstar rats (7-week old) was neasured. [0340] A

dBet B¢l marhércsvradi b 8HYCoKPBENIKPFYA ¢Exanptd-) 2. 5.

30 and 60 minutes after the injection. Further, the
radicactivity level of the rest of the whole body was
measured in the same manner as above (hereinafter
referred to as B in this Example). Using these
measurement results, radioactive distribution per unit
weight of brain (%ID/g) at the respective time points
were calculated in accordance with the following formula
(2-3) .

Three animals were used for the experiment at the
regpective time points.

{0341]

%ID/g = A x100 ---(2-3)
B x brain weight

[0342]

The results are shown in Table 2-5. As shown in
Table 2-5, Compounds II-1 and II-2 showed a significant
radiocactive accumulation like ['*°I]-IMPY at the time
point of two minutes affter the injection, and then showed
a tendency to rapidly clear away in 60 minutes. These
results suggest that both Compounds II-1 and II-2 possess
excellent transferability to brain and rapid clearance

from brain like ['*I]-IMPY.
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[1-10) prepared in Exanple 11-3, a diethyl ether
sol ution 15 of Conpound 11-2 (Exanple I1-11) prepared
in Exanple 11-6 and a di et hyl t&ther sol ution of
[1231] -1 MPY (Conparative Exanple 11-5) prepared in
Ref erence Exanple I1-1 were each diluted with 10 ng/nL
saline solution

ro Bl

aci d- cont ai ni ng physi ol ogi cal
radi oacti ve 20 concentration to 8-12

M 3gbak. 20505ratieachiok thetpriepaied sanmpkeisobut tpAS
waprieseect ednpoded tiitepeihal-agrasiubeshgecntiont heata) |

vein of the rats. The fatmawese:isacaiddcedtin beeadiiRgweight
fron1abqpninal artery, [and brai ns were rempyed and

subj ect ed 't 0 Heasur eneht apfermass offt2b Hr di ASc@NGo | After 60
further subjected to neasatignent] ofmin. 123 - min. min.
ra@kaa@kivitycéhgm&ﬁna1te% ferred t% as | A iy(}his 0 01
Exagpt®) wilth arsiingl e| channel anal%fsr (detectér )

t ypeam@R- 20 maosg@cidur ed Qy8§}+ﬂ) K KOGYO Ca.., 0 04
LtdI¥-2 5. 30 &3md 60 m nufes afiter the iniec%ign. ]
FRemphertivehe 5 radi oactivity leyel of the|rest of the
whEkembedy (was Fed®ir e i B-1he samed fannel ast .@bove ¢.09
(herkirvaftdr referred 1o as B imn this Example). Usinhg

t hese neasu
per

rement

results,

radi oactive distribution
unit weight of brain (44D/g) at the respective

tifespoints 10 were calculated in accordance with the

followi ng formula (2-3).

Three ani nal s were used

f oComparaxives i Beanphé Ihesr especivveatioradbbgtan of 21~

Bx brain

[0341] 15cYlilD g = [0342] A x100(2-3)
welyiY using rats of amyloid injected model
[0345]

(1)

ABi-a0

{manufactured by Peptide Institute,

INC.)

was dissolved in phosphate buffer (pH 7.4) and shaken at

37°C for 72 hours, to obtain 1 mg/mlL of a suspension of

aggregated AR

suspension in this Example) .

[0346]

{2)

(hereinafter referred to as amyloid

2.5 pL (corresponding to 25 pg) of the amyloid

suspension was injected into an amygdaloid nucleus on one

side of a male Wistar rat

(7-week old).

As a control,

2.5 pL. of a phosphate buffered physiological saline

solution (pH 7.4) was injected into an angdaloid nucleus

on the other side of the rat.

The rats were examined 1

day after the injection of the amyioid suspension and the

rhosphate buffered physiological saline solution (pH 7.4).

[0347]

(3)

[123

I]-IMPY was dissolved in a 10 mg/mlL ascoxbic
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The results are shown in Table 2-5. As shown in Table
2-5, Conpounds I1-1 and 11-21shwowed a significant Inl]
radi oacti ve accunul ation like [-IMPY at the tine 20
point of two mnutes after the injection, and then
showed a tendency to rapidly clear away in 60 m nutes.
Thesiel reesulatis 1Sy gasts itthaty ibetlh s@dnpeusds ultlioh apdobtain a
11-2 possess excellent transferability to brain and

r s 1l sarlaicer r@f biksi/ml e rpidelctijgyy Zencenigation
- [0343] Table 2-5: Radioactive distribution in brain

ofint Hér&q sgamtl ec SrRdoi@naf-t eFhi At FAVBRODE VAFetRIBAtEd

rats. Conpound Radi oactive distribution per unit ight
(9B day gf-ioRERdA L arﬂeﬁ.t\ﬁﬂtstl@r ingquthe fatte,tﬁggug\ole LR tai1

vein (dosage: 0.5 mL, dosed radicactivity: 14.5 MBg
egquivalent) .
[0342]

(4) Brain was removed 60 minutes after the injection
to prepare a brain slice of 10 pm in thickness with a
microtome (type: CM3050S, manufactured by LEICA). The
brain slice was exposed to an imaging plate for 20 hours,
and then image analysis was carried out by use of a Bio-
imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Corporation).

-[0349]

(5} After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
Thioflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIKON
Corporation; type: TE2000-U model; excitation wavelength:
.400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
2-5b) .

[0350]

Fig. 2-5 shows images by autoradiogram and
Thioflavin T staining of the brain slice of the rat to
which amyloid was injected intracerebrally. As shown in

this figure, a marked accumulation of radiocactivity was



mn. After 60 min. Exanple I11-10 Conpound I1-1 0.90
0.52 0.06 0.01 Exanple I1-11 Conpound 11-2 0.89 0. 66
0.13 0.04 Conparative Exanplel26 -

observed in the amygdaioid nucleus on the side to which
the amyloid suspension was injected, but also non-
specific accumulation was observed in white matter where
amyloid was not injected.

) [0351]

Example II-12: Confirmation of imaging of amyloid in

brain
[0352]
The following experiment was carried out in order to
10 examine whether amyloid in brain can be imaged by the
compound of the present invention.
[0353]
(1) APi-s> (Wako) was dissolved in phosphate buffer
(pH 7.4) and shaken at 37°C for 72 hours, to obtain 1
15  mg/mL of a suspension of aggregated AR (hereinafter
referred to as amyloid suspension in the Examples).
[0354]
(2) 2.5 1L {corresponding to 25 pg) of the amyloid
suspension was injected into an amygdaloid nucleus on one
20. side of a male Wistar rat (7-week old). As a control,

2.5 uL of a phosphate buffered physiological saline

sclution (pH 7.4) was injected into an amygdaloid nucleus
on the other side of the rat. The rats were examined 1
day after the injection of the amyloid suspension and the
25 phosphate buffered physioclogical saline solution (pH 7.4).
[0355]
(3} Compound II-1 was dissolved in a 10 mg/mL

ascorbic acid-containing physiological saline solution to
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11-5 1231-1MPY 1.19 0.97 0.23 0.09 5[ 0344]

Conparative Exanple 11-6: ex 1wi7ve autoradi ogram of

1231- I MPY using rats of anyloid injected node

[0345] (1) A01-40 (manufactured by Peptide Institute,

IINC.) 10 was dissolved in phosphate buffer (pH 7.4)

amdtstiak en sammp3ECsbdnt12nhd@Ps MBggmdbt ai Hadlaglriivetya

suspensi on of aggregated Ap (hereinafter referred to

a§omwnc§+r@t§@§péﬁlsu g‘ﬁ iSATPRiEs SPAATARSE) - [W%]Sqlste%on was

2.5 pL (corresponding to 25 pg) of the any

sdgp&sLiesh UREE | ﬁpé@péaltuaﬁt &néﬁtélﬁﬁééaPBFB ﬁ%}a g5 bhrough

on si de _of e Wstar, rat (7-
RSt e RO S el e LS THATOVRREREE
e [ uti (pH 7.4) was injected into an

ﬂ ﬁiﬁg a%u%F%us 20 on the other side of the rat.

Tq% l3hs were exam ned 1 day after the injection of

t he anyI0|d suspensi on and the phosphate buffered

phys'0@@9'Q%blﬁahhﬂeréﬁb§bﬂoﬁo(ﬁhhﬁté% afP887the injection
(3)[123_, | MPY was dissolved in a 10 ng/nL
a&@ﬂ@h%@are a brain slice of 10 um in thickness with a
microtome (type: CM3050S, manufactured by LEICA). The
“brain slice was exposed to an imaging plate for 20 hours,
and then image analysis was carried out by use of a Bio-
imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Coxrporation) .
[0357]

(5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
Thioflavin T was carried out to perform imaging by use of
a fluorescence microgcope (manufactured by NIKCN
Corporation; type: TE2000-U model; excitation wavelength:
400-440 nm; detection wavelength: 470 nm). Thus, it was
confirmed that amyloid was deposited on the slice (Fig.
2-6b) .

[0358]

Fig. 2-6 shows images by autoradiogram and
Thioflavin T staining of the brain slice of the rat to
which amyloid was injected intracerebrally. As shown in

this fiqure, a marked accumulation of radiocactivity was

observed in the amygdaloid nucleus on the side to which



- 125 - acid-containing physiol ogi cal saline solution

to obtain a sanple solution (29 MBg/nL in

radi oactivity concentration-i #28he sanple sol ution).

This solution was injected under thiopental anesthesia

into the rat through the tail 5 vein (dosage: O. 5 m.,

do d radioactivity: 14.5 MBq .e wvalentq))iIé [.0348
%rﬁpﬁ'ﬁéé FERECBG 160 WAsutodesfeer t ??ﬁeﬁﬁ@%ﬁlhand

I hi ck
10nmr BRaRG st Lgcsé&k}%gégéonn&ﬁuraﬁﬁtaﬁéﬁlﬁigxgweﬁ\) oBservea
ThenDEgEn aphﬁglwﬁa f6R9ssd LR Bl DRALNOCPLAL &' Pfo 20
hour's, 8 anal'ysr's was carrle ut %y Se

Ofpﬁﬂ%hFlgﬁgbBQ éﬁ@h%ée oih¥F%n §§§ EQQQcEggnu§ $g£§& with

Corporatlon
5 COHﬁéebtﬁErOfslt:E@ | NG9 er 12 3 Y18 Sa S hrt N Bito-d magi ng
Anal yzer, pathologlcal staining with Thiofiavin T was
canetaguddtibn peria8fvhBagiNgybyayseoobrded at sites other
fl uorescence m croscope (manufactured by N KON 20
CotpanathensitgpetoTHROOD- dhnpbdet; wexcitdptcoad. From the
wavel ength: 400-440 nm detection wavel ength: 470 nnm.
ThagsSult ﬂésTJ@@a‘ﬁﬂﬁﬁé@l Thataanyhei dihasaseposiiwtednthat
the slice & . 2-5b [0350] 25Fig. 2-5 shows images
by?8lit 8+ dd %ﬁr%ﬁ?%‘ﬁﬂ ThioFRaVPRtT Where| FRAHPaehevity is
brain sI he whi ch anyl oid was injected
10 hFradE %%f%& (ﬁl gh%ﬁﬁ inthis figure, a marked
acey gygptlon of radloact|V|ty was - 126 - observed in
the anygdal oi d nucleus on the side to which the '
any! oi @hgySPeBsbeinWasTL N 8REGEa Dytr Bl SPaPHsPELdi C
accunui ation was observed in white matter where
anytoemth vasicotat nfeet ette S| O30dY iy Idid Zinjected
Confirmation of imaging of anyloid in brain [0352]
Thelifes| owrdgskowed i hitnt 1l evasoaspe edf outbimliogero tiche
10 exam ne whether anyloid ip brain can be imaged by
16 { HEhEempeRiHee of ok FRr R @sEhat [T nventiBh. [Thsss] l’ESU1t€1)
Al31 42 (Vﬂk ) was di ssol ved i n phosphate buffer (pH
7. IHRRE SHX %"F‘E;fﬁ‘#zp 8% RHHH lent
capability of imaging amyloid in the total autoradiogram
image. These results also suggest that Compound II-1 isg
a compound that possesses a high specificity to imaging
20 of intracerebral amyloid.
[0360]

Example II-13: Confirmation of imaging of amyloid in

brain
[0361]

25 . The same procedures as in Example ITI-12 wexre
performed except using a 10 mg/mL solution of Compound
II-2 in ascorbic acid (the radiocactive concentration of

the sample solution was 25 MBg/mL) .
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15 ng/ nL of a suspension of aggregated Ap (hereinafter
referred to as anyloid suspensgon in the Exanples).

[ 0354] (2) 2.5 pL (corresponding to 25 jig) of
the anyl oid suspension was injected into an amygdal oi d
nucl eus on one 20 side of a male Wstar rat (7-week
olfd}e2As a control, 2.5 pL of a phosphate buffered
physi ol ogi cal saline solution (pH 7.4) was injected

i nto Anganpg@akbbdsnicigas by aheovefepIsadeaind t he
rat. The rats were exam ned 1 day after the injection
oThiatlawim of dsEatpirgi oh BiRl PReinss bhe’ phlatdie rat to

buf f d physi ol ogi cal [ [ uti 7.4). .
outi shed ook ool sl saline, solullan (P74 s oo
TBLTL BRSEt! ol dsertal o, ol 9} ool ealsELng, ac

c on i : -
UBBLERALR (A geckindnSOTCR Ity O ol ey S8rE Sony
apest Besi 81 ANEQspO8sIat 4 ouglediegt aidrofithe GRSRAQ: of
0.5 nL,  dosed radioactivity: 11-13 5 MBg equi val ent).

[ 9856 1441 Br ak Pa ¥@snd er®Viekk 69 e Mutiese afd@toddeivity was
injection to prepare a brain slice of 10 pmin

t Abekmasstadll hia whsrobohitriied pehatCMBOBOSid was present in
manuf actured by LEICA). The 10 brain slice was exposed

t bhanacmagithgt phat eifer 20 Hdg Lthard epgh nemgdgnificant
anal ysis was carried out by use of a Bioinmgjn

AREFUFAEaT 190 L PRl HEREE LR ¥RT UPREEBYEEUT LTy
Cor por.ati on). 357] 15(5) After_the conpl.etion of .
EGEIahar Y et SRR oR re B Smet i Rl yhe iy Slotdical
PALOPHOOLCRL. PLA LD b LO: I Ofbyltied ¥ESh CAKLT Sther
ou 0 performimagi ng by use o uor escence
nyer@scope (manufactured by N KON Corporation; type:
TE2000- U nodel ; excitation wavel ength: 20 400-440 nm
debeesion wavel ength: 470 nm. Thus, it was confirned
that anyloid was deposited on the slice (Fig. 2-6b).
[ 0358 ofpgund- 6Ishowboivgdgesmpyradiopativgr afrandlasion
Thioflavin T staining of the brain slice of the rat to
whicA1BAT| et Beathan| @By baif ntRieeredr alFys . AU hbhWh
inthis figure, a parked accunul ation of radjoacti visty_
WAESCHBELRE Lan] RAF B Gy YANOP B TR o8 GRTERESSI 8 o)
WEM%Q) As a result, the whole image was provided with a
high capability of imaging amyloid.
These results suggest that Compound II-2 is a
compound that possesses a high specificity to imaging of

intracerebral amyloid.



5 bi n@dizpgto the 15 mhite matter observed in [123-

- - ' e B e L A

- 128 - the anyl oid suspension was |nJected On the
ot her hand, no significant accunul ati on of
radioactivity was observed in 13e -amygdal oi d nucl eus
on the side to which the physiological saline solution
was injected, conpared with 5 the other sites. On the
autoradiograni l[ittle accunul ation of radioactivity
was! % ‘%rved at sites other than the sites to which

[ ected Fronithe resylt of Thioflavin T

ra@d&%&édﬁidﬁ“ﬁﬂ@ﬂdﬁﬂé@“f%&&ghe S|te$”other t han

anytordTtnjected—srtes,—and—showed little non-specific

| MPY. These results suggest that Conpound I1-1

possessas maN X ealHyanta eapaki sy efadd e rd samyl oi d

in the total autoradi ograminmage. These results al so
sudgestretpandfagpaondsl. b- imbs ) actonppuid bhsiide to obtain
possesses a high specificity to i maging 20 of
|nﬁré@éP@BﬁaDnanyboWhlcpoa6eplEXanpleflz £8: g

Confirmation of imaging of anyloid in brain [0361]
25Tﬁ@r§§ﬁ@03ﬁé@§dape§2a§ MROEXampl 8’ thydponpreetophenone in

pe xcept u5|n a 10 ng/ nl. sol ution of Conpound,
10 Eé Wn ag of B

15

20

25

XlaEFﬂ ttReYRrEdPBaEt: veT}é%hfcé?i}er AGBH Ling
ERTA At v i i

mixture was cooled down to room temperature and filtered.
The resulting filtrate was concentrated under reduced
pressure. The residue was dissolved in ethyl acetate and
subjected to decoloring operation with addition of active
charcoal. Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: hexane/ethyl acetate = 2/1) to obtain 4.42 g
{(corresponding to 20.6 mmol) of 2-bromo-3'-
hydroxyacetophenone (Fig. 2-8, Step 1).
[0366]

987 mg (corresponding to 4.55 mmol) of 2-bromo-3'-
hydroxyacetophenone and 1.00 g (corresponding to 4.55
mmol) of 2-amino-5-iodopyridine were dissolved in 50 mL
of acetonitrile. The resulting solution was refluxed in

an oil bath at 110°C for 2 hours. After the completion

of the reactiocon, the reaction soclution was cooled down to



Thioflavin T staining of the brain slice of the rat to
whi ch anyl oid was injected-intzrnacerebrally. As shown
in5 this figure, a marked accunul ati on of

radi oactivity was observed in the amygdal oi d nucl eus
on the side to which the anyl oid suspension was

i moeot egmpEremuree eesluptrecfipiltiesklsawenreT feflaenedgand
the site where radioactivity was accunul ated, it was
coriomerd d-haThanyt of tp Wast pf e¥ene washedtweth

accunul ation site. On the other hand, no significant
a@EIRdfrdA cornfadroget MRCEF wESUGEEe PFEESIKet helhe

dal qi d nucl t de to whi
a%%%vﬁwﬁéacgﬁ%géféﬁ§%ga|Et%%ﬁiwgispﬁkée@ean RoffbiiFdd

' h 0363 h
2A%@uiégpgé ?ﬁ@:l cgénﬁﬁ |onhﬁcqn% eS opﬁt%aﬁ EMEdfhen'
Tp0ld 10Nk ECHd S LE S, UL LAAAGCY gﬁ&%@g%gmte

hlgﬁly suppressed as conpare

r%%QBkaobh%a@hgb@eﬁnﬁﬁgr@@% p%%ﬁ!@%@ WitRude2QaBi §Bnicated
capability of i1maging anyloid. These results suggest

t Fat- GompowReslis2nySaa corpadbaithatsposgenserifehi gh
specificity to imaging of intracerebral anyloid. 25 -
13@ecipdledfpsEvanmpl €iltetdd Sydt hesoveokd2ff8m- (BE-
hydr oxyet hoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri di ne

( westadiiogcmivsuredi rutédcienyyly 9pebed] with wgben, apd

et hyl acetate was added to 8. 60 % gcorres onding to
46rBefndrest TedBFRE BrERSHE St 0 tALPRFALE Jd<pBHsi on,

6P} 3SRk bRy 2cdboBEAane T A 10" SOV PR ERkg) -6
A R R ol e S e e
cq@bgq down to roomtenperature and filtered. The
resultlng filtrate was concentrated under reduced
press@eparbt@elvesizdg® was cirssaipeed ing eohplo .acetaliié of
agqbromoethanol and 2.72 g (corresponding to 40.0 mmol) of
imidazole were dissolved in 10 mL of dimethylformamide,
and cooled to 0°C. Then, 5.50 g (corresponding to 20.0
mmol) of t-butyldiphenylchlorosilane was added thereto.
After the reaction mixture was stirred at room
temperature for 18 hours, a saturated sodium chloride
solution was added, and extracted three times with ethyl
acetate. The combined ethyl acetate layers were dried
over anhydrous sodium sulfate, and concentrated under
reduced pressure. The resulting crude product was
purified by silica gel column chromatography (elution

solvent: hexane/ethyl acetate = 10/1) to obtain 7.04 g

(corresponding to 19.4 mmol) of l-bromo-2-(t-
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15 subjected to decoloring operation with addition of
active charcoal. Then, the resulting solution was
filtered and concentrated. Thé3Eesulting crude product
was purified by flash silica gel colum chromat ography
(elution solvent: hexane/ethyl acetate = 2/1) to

obtain._4.4 O.(corresponding,to 20.6 nmol ) _of

2- JBPB%é%P-%E%‘yﬁFbi%lrf?s%gﬁ’éﬁoﬁgl% Fig-52-8EeRtép-1).
[Og?g%%?87 ng (corresponding to 4.55 nmol) of

2- - 3' - hydroxyacet ophenone and 1.00 g

(corr e§9§?ﬁ|83 ggrgré;sﬁgna%lgnglo) O?%\S}%dmmoléoof 25437 -

2-anm no- yri € Wer I'ssoO I'n im."o

o SRty TPTGCESM T80 400 16 SEALUIEE ke

_ hours. Aft e conpletion
of 1 he. 6 eatt bPNaihbeny LASEHAR: 80! ULASN NSn& 00k &L AWM G ing
to - 131 - roomtenperature, and precipitates were

fitdez eels amdol BCOF e €k s Them PELEHPLA B¢ 6Fa yes @ly@Sthiesketo.
with acetonitrile and dried under reduced pressure.
Thehersub 7 nog c( coler esyshél 3g wes e0 stspemael) | eif al 1hxetb-2 -
5 solution of 10 nL of water and 1 nL of nethanol.

Théh; Paptdiglenyl 9f lexggthanedapdddad thereto. After
hydr ogencar bonate sol ution was added thereto, and the

m 5B r e HRlst SRR 'S SHRRELUS hd afpr 2 hours, a
ul trasoni c.washi n chine. Precipitates e filtered
AP FEROUAT P A O s ATAET R Haa ied, and

S Ve ashed: e n under .

re u%:lgd préclestsur e(l; onwf) p?aly?{ Qéy%da(%)ﬂraﬁges'poﬁgﬁengc °F 8 ined
2. POl de tof £ - (Bre 4 Aoy ReYd )sRsr anhydrous sodium

i odoi'm dazo[ 1, 2-a]pyridine (Fig. 2-8, Step 2). [0367)
155epeated el and Zedtbght(eord®spondt nedu e [ damlne 0f The
2-bronoet hanol and 2.72 g (corresponding to 40.0 nmmol)
ofresn daizgd exnvete whiahottvedths Ul ledbfby silica gel column
di met hyl f ormam de, and cooled to OC. Then, 5.50 g
(cgﬁqqmﬁﬁﬂgﬁqﬁpyc{q&n@ﬁqﬁnﬂglqﬁnt: hexane/ethyl acetate =
t - butyl di ne was added theretao.

| chl il 20
Ao i R Ch i e RO R B (OGO mmol) of 2-

t epper atur.e .fqr ._hour.s,_.a saturate odi chloride
sol it o e R B s D SR B s S
etivdotelalen e Gapbined iy acelalgdaygrs vere
dri ed over anhydrous "sodi um sul fate, and cdoncentrat ed
unptess 25 reduced pressure. The resulting crude product
was

477 mg (corresponding to 0.771 mmol) of 2-[3"-(27-t-

butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[1,2-
alpyridine was dissolved in 0.98 wmL of tetrahydrofuran,
and 0.93 mL of a 1.0 mol/L tetrahydrqfuran solution of
tetrabutylammoniumfluoride was added thereto. After the
reaction mixture was stirred at room temperature for 15
minutes, ammonium chloride solution was added followed by
addition of 5.0 mL of water and 2.0 mL of acetonitrile to

filter precipitates. The filtered precipitates were
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purified by silica gel colum chromatography (el ution

sol vent: hexane/ethyl acetatgsz 10/1) to obtain 7.04 g
(corresponding to 19.4 mmol) of 1-bronp-2-(t- - 132 -
but yl di phenyl sil oxy)ethane (Fig. 2-8, Step 3). [0368]

300 ng (corresponding to 0.893 mmol ) of 2-(3'-
hydeaxgphenylyabeirodatimhdazohls2i abpyni dhtie wader to

di ssolved 5 in 5.0 nL of dinethylformmnm de, and 370 ng
(cbtraespaondi ng t(ao2ré8pmmdhijhgofopot as6i umodar bénat €37 - (27 -
was added thereto. Then, 357 ng (corresponding to _
Ohg@ionyetpogy)phbnyﬁm:g:iodoimidazo[1,2—a]pyridine (Fig.
(t-butyl di phenyl sil oxy) et hane was added thereto. After

t Be 8re&ERPOA) mi xture was stirred at 90C for 2 hours, a
10 saturated sodiumchloride solution was added, and
extPdfied three times with ethyl acetate. The combi ned

et hyl _ace e layers were dri| over ,anhydr .sodium,, _
sul 1 a0 B MR e R T s T iud o Bauced BreseiiLd the:
resul L S DU i e o
Cap R AR PN TS pL P RS LaT e 268 B b1 aine
hexanelahhybcanabhalie Tedhihehy98t abAes74rBUshown below.
(corresponding to 0.771 mmol ) of 2-

[ 02621 -t-butyl di phenyl sil oxyet hoxy) pheny1] - 6-

i odoi m dazo[ 1, 2-a] pyridine (Fig. 2-8, Step 4). [0369]
20477 Ny eeprresmen cinpd cyedd. YRM-mepl-Eo6f (hepBEagRured by
but yl di phenyl si | oxyet hoxy) phenyl] - 6-i odoi m dazo[ 1, 2-
alJppendEAeClhasndPEs 6@ 82PATOL98YNLOes Ltd. (JEOL))
tetraq§drofuran and

0.93 nL of a 1.0 nol /L

t et r ahl ¥R uf BALEBNES | BASELY LEVLARETFaRTIBAI BRFPIAPFSIe

s added theret After .t 5r tignm xtur S -
SErERRanEY 5B PERar &t G i 6 188K nir el Timahf any -52
c i sal.ytign ad fol by addi bi gy ofiyy,
SRR PRI o L P e e e
Preeeispist abesm, TAE) i bt esedtpr gciput gt gs,were, 3.183 (¢, J
washed with water and acetonitrile in this order to
olat.&i ®z12@HNg (corresponding to 0.316 nmol) of
2-[3" -(2"-
hyld3g®ryet hoxy) phenyl] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

I

Fig. 2-8,_Step 5). 5[0370 T NMR neasur.ene
§5£%WE@enﬂIrﬂéer§§m¢h£ﬁéS7LF?6:trg%utylStann%1“2‘Tg'T(2"'
g hoxy) 7 ’ . i 7 -
bﬁgqq. f0371] 10NNP appar atus enpl oyed: JNM ECP-500
( nug ctured by

70 mg {corresponding to 0.184 mmol) of 2-[3'-(2"-

hydroxyethoxy) phenyl] -6-iocdoimidazo[1,2-a]pyridine
obtained in Example II-14 was dissolved in 4.0 mL of
dioxane, and 2.0 mL of triethylamine was added thereto.
Then, 0.20 mL (corresponding to 0.39 mmol) of
bis(tributyltin) and 14.0 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 20



Japan El ectron Optics Laboratory Co., Ltd. (JEQL)) 15
1H NWR (sol vent: dinethyl sul foxi de-d6; resonance
frequency: 500MHz) : 68. 91( s, 1H) ,18435(s, 1H), 7. 52-

7.51(m 2H), 7. 45(s, 2H), 7. 35(t, J=8. 2Hz, 1H),

6.93-6.90(m 1H), 4. 06(t, J=4. 6Hz, 2H), 3. 75(t,J 4.6 Hz,

11-15: h f
2%‘1%&3 ;%&Ex,ﬂ%e%t[ Fas( 211?331/:2%.1%%1' %qu under reduced
h drox et hox hen m dazo[ 1, 2- ridine 20[0373
B B b 02 R P B by Flasf p8ii1ca gel

Eﬁ?a?@é BBy, 4 TS et Béxanﬁﬂes?ﬂ
?h%?%?%teigd%ﬁ’éq T8 DB Cor PelEonar h L B 0 58T g § 134

5ofmab§6tbEbgLy&gbﬂLy§§g3$ﬁ Q gg[ga ngalytic anount)
a

of tetrakis-triphenyl phosp i ne pal | adi um wer e added

t hayairoxyAtheky) BReh9astn@BalbXt Ub €4 VBSr8hi hE e@Fﬁ} 999G, |
for 20 - 134 - hours, the solvent was distilled off
ungieepr @dluced pressure. The residue was purified by
flash silica gel columm chronmatography (el ution
soll§eéAt! hexane/ethyl acetate = 2/1) to obtain 73.0 ny
(corresponding to 0.134 5 nnnl{

6-tri b |§M§nﬁ§§snggenF2resu ts of the resulting.6-

u)hyg%9§¥gyF%§¥%$an¥|%ln]gaZO[l 2-a]pyridine (Fig. 2-9,

i5

20

25

hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (internal
standard: tetramehtyisilane) are shown below.
f0375]

NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))

'H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.99 (d, J = 0.9 Hz, 1H), 7.82 (s, 1H), 7.64-
7.50 (m, 3H), 7.34-7.31 (m, 1H), 7.18-7.17 (m, 1H), 6.90-
6.87 (m, 1H), 4.20 (t, J = 4.3 Hz, 2H), 3.98 (t, J = 4.3
Hz, 2H), 1.69-1.48 {(m, 6H), 1.39-1.32 (m, 6H), 1.19-1.05
{m, 6H), 0.91 (t, J = 7.4 Hz, 9H).
10376]

Example TI-16: Synthesis of 2-[3'-(27-

hydroxyethoxy) phenyl] -6~ [***I] iodoimidazo[1,2-alpyridine

[0377]
To 60 pL of a mixed solution of 6-tributylstannyl-2-
[37 - (2”-hydroxyethoxy)phenyl] imidazo[1,2-alpyridine

{concentration: lmg/mL) in methanol/dimethylsulfoxide (in
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The NVR neasurenent results of the resulting 6- 10
tributylstannyl-2-[3"-(2"- - 135 -

hydr oxyet hoxy) phenyl | i m dazo[ 1, 2-a] pyri di ne (interna
standard: tetranehtylsilane) are shown bel ow. [0375]

NMR appar at us enpl oyed: JNM ECP-500 (manufactured by

1% Japam Hfect/1on Qi ¢f kdbar atcdr/f. GydrochdoridESE)N, 15
"H NMR (solvent: chloroformdl; resonance frequency

500, Mz )l 15107./99 siadliuh 4 c@lidebz 2501 L), Of. §2°° (tisoqilmy
7.64- 7.50 (m 3H), 7.34-7.31 (m 1H), 7.18-7.17 (m
11D0id8 9 26948 MECanHILS #L2QE( 10 ¥ w(v3 Rydrogpn
3.98 (t,.J - 4.3 20Hz, 2%% 1.69-1.48 (m

1PsyoKige waresprdedy 18f eést](l?n ngKsA %Ob&gg?n wag left

7 2 FE %} o (1037%k 10 mln e% 1%t1%ass n%g%% o%o HPLC

rox ho he 1- l.i_odoi [:1, 2- akpyrLdine

A ng%g]ﬁq PRSI Rt SREAL b 2-3hPYis
123

gﬁk%gﬂﬁ%%ﬁl 5 gﬁho Q)phenyl]Hﬁfﬁ%?gFfafoéfpir?]Fggldlne
(qg@&gﬂkﬁﬁtlon | mg/ ML) i n nethanol /di net hyl sul f oxi de
(in - 135 - aratio of 9/1), 150 pL of 1 nol/L
hyidaeh! oric acid, 15 pL of 1 mmol/L sodi um i odi de,
250 pL of [123l]sodiumiodide of 274 MBg and 15 pL of
10 - | HEW \Qord/idriagen per oxi de were added. After the
m xed solution was left 5 to stand at 50C for 10
niGadeas:: iRhepesengs éenad 1§ Hbredgndeler nBepgEpreingd Py

conditions tg obtai.n 2-[3

hﬁﬁ?ﬁ%?@?ﬁ%&§¥bheﬁ?ff 64[f2%Iﬁ58d5WH1dazo[l 2-a] pyri di

h%ﬂfrqptl se[o%7§8 (traggugggg! tQQS cgavgggtgnltrlle =

henonen X una C nane; nanu ctur
Pheneenex ¢8.00 Y128 midu®e%)150 mm Mobil e phase

0. 1trifl uoroacetic aC|d/aceton|tr|Ie = 20/80 to 0/100
(Fiow nules) 1.0 mL/wmin.
Detector: Ultraviolet visible absorptiometer (Detection
wavelength: 282 nm) and radioactivity counter
(manufactured by raytest: type STEFFI)
[0379]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 145 mg) so that the column adsorbs
and collects 2-[3'-(2”-hydroxyethoxy)phenyl] -6-

['**T] iodoimidazo{1,2-alpyridine. The column was rinsed

with 1 mL of water, and then 1 mL of diethyl ether was

passed therethrough to elute 2-[3"-(2"-
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15 Flow rate: 1.0 nL/mn. Detector: Utraviol et

vi si bl e absorptioneter (Detection wavel ength: 282 nm
and radioactivity counter (maruféactured by raytest:
type STEFFI) [0379] 2010 ml of water was added to the
fraction. The resulting solution was passed through a
reversed phase col um gtrad 23narre Sep-_Pak Sreglstered

ERRFWR SRR PESTEA i dgod | RRRGERACAFEd Ly “RAPEFIdine.
th ?%Egg %W%#n fP%g%ggﬁgéég%oﬁgggkétéﬁged %o%pound was

[153?] MBS R hasbEL B PRy PR RE e BUTEART athe TEC
Eﬁgg @Eghwés”goﬁ u@@% runa Q Eﬁgnf%%ﬁéwﬁggdl§5H¥£lons,

S passe er et roug toelu

13§nd ég3a'reEMQE°X¥ﬁEhQéﬁlggﬁ@MlLaﬁ plirity of the compound
i jiodoi mdazo[ 1, 2-a] pyridine. The anount o¥
raghgaetygyvity of the obtained conmpound was 112.9 MBq
at the end of synthesis. Further, the TLC anal ysis was
comdaevgd under the follow ng conditions, 5 and as a
result, the radiochem cal purity of the conpound was
97% [ 0380pnAlEgsamakpsiddteondi:ti ons: TLC pl at e:
Silica Gel 60 F254 (trade nanme; manufactured by 10

MeFEK Rlabe: ﬁhélyaN@gl|@0pﬁage(trade name; manufactured by
Ch%oro ornmi,met hanol [triethyl am ne = 100/ 1/2 Detector:

i Y5 SF af F?rad@nﬁa : nanufactured by raytest) [0381]

ggkfelé %Ze Hig§§f§r8 Oiﬁfﬁlit 1am11aene 100/1/2

roxypr poxy) phéeny or #3350 A pYyi

(nﬁgfégtSECtRY€a'§géPaY€9a&Qrﬂlme£Q§§gifacturé@n€}t€£ytest

et hyl acetate was added to 28 g (correspond
12¢oswo} ) of cupric bromde to obtain a

Example II-17: Synthesis of 2-[4"-{3"-

hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-a]pyridine (non-

radiocactive iodinated form)

[0382]

50 leof ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of cupric bromide to obtain a
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4’-hydroxyacetophenone in a mixed
solution of 50 mL of ethyl acetate and 50 mL ef
chloroform was added. Then, the resulting mixture was
refluxed. After 5 hours, the reaction mixture was cooled
down to room temperature and filtered. The resulting
filtrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to

decoloring operation with addition of active charccal.
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20 suspension, to which a solution of 8.18 g
(corresponding to 60.0 mmol.) 1af; 4' - hydr oxyacet ophenone
in a mxed solution of 50 nL of ethyl acetate and 50

mL of chl orof ormwas added. Then, the resulting

m xture was refluxed. After 5 hours, the reaction
nTktenr, e thas reealledna5 sddwh iba weemftienpeedt end and
filtered. The resulting filtrate was concentrated
urdecensdated - pressuresulheng esidie mesdwitsswlyaeiiinfied
ethyl acetate and subjected to decolorlng oper ati on
wlth faagint péhiep gedi velemar ebapmatogrgphy TREHE1PRe

resul ting solutiagn m?s filtered anz concentrated. The
réQ&WFPﬁg EPLBECHPERIRETRAECPUFi £Ped byaFﬁa§ﬁC§YFF%%1129d

g col chro ra elut n_solvent;
CRisPor PR nar ARG L28a P ot B Rec  bes APFRIBA7 525 1 Bin
et etrol,eu 0,0 25 ¢
(C%%%g§%§5§5?68 123 gg q‘ﬁhp§ P% B£8ﬁ842_
hM%HQBXZQSEQBgﬁQHBEe(g#gg 25199, Skelpll) [0383] 987 ny
(corresponding to 4.5 ) of "2- bronn 4" -
hydnexyacet ophenone and 1.00 g (correspondlng to 4.55
mol ) of 2-am no-5-i odopyridine were di ssolved in 50
nL of sacdetgni{tbirtrespdeines ot Ungssamoli onfwasbromo-4- -
refluxed in an oil bath at 110C for 2 hours. After the
cbyprexiancebbphhroneasnido . 00hg (eatrésposdingi oA hass
cool ed down to 15 room_tenperature, and precipitates
wBReli i PEefe@mine-PeéBdeprdiding E?é%lﬁ%?%?ége@e%% 50 mL
tonitrile a er reduced

bPEestpbonTREs Facu ?ﬁfngr%%\?ﬂfelwy%celaw SRS e in
'QPhggg BQEﬁogHtagaag f%glgLﬁgﬁrgat%ﬁﬁﬂﬂg éncég letlon

out a saturated so

hMQYQHQHQQEEQBéﬁe AL UL-LQRLYBS Qgﬂﬁglbﬁeﬁgéocoéﬂgdt88WH to
m xture was soni cated for 5 m nutes usi ng an

ukbbas eainpevashi-ag aaahpﬂeclﬁﬂeatestaéfe el ectetit &ned
and recovered fromthe resulting m xture, sufficiently
washedenktih Vdterprant PEattes ede s dershreati utieh
pressure, to obtain 927 ng (corresponding to 2.76
wﬁgpyo§#t21@g aﬂ9dﬁ§*?§h§ﬁ9§¥ geduced pressure. The

[gggég]?géoL%uéeaLg¥g£g ggggsugpégﬂeéilg Z)mlxed138
solution of 10 mlL of water and 1 mL of methanol. Then,
about 10 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 5 minutes using an ultrasonic washing machine.
Precipitates were filtered and recovered from the
resulting mixture, sufficiently washed with water, and
dried under reduced pressure, to obtain 927 mg
{(corresponding to 2.76 mmol) of 2- (4’ -hydroxyphenyl) -6-

icdeimidazo[1l,2-alpyridine (Fig. 2-10, Step 2).



Separately, 7.0 g (corresponding to 50.4 mml) of 2-

br onopr opanol and 6.86 g (corresponding to 101 nmmol)

of im dazole were dissolved-i A380-nlL of

di met hyl formam de, 5 and cooled to OC. Then, 7.59 g
(corresponding to 50.4 mmol) of
t-?g%élginethylchlorosilane was added thereto. After

th d¢tion mxture was stirred at roomtenperature

for 24, hours, -it suppl enented wmith a satyrate

Sodi uHTRIGHY s oh gt T e B Pl hled F5oL neE 2-
Wi ' h heg.c ' ' et he
werelPEdand) "Sha, b7 BeciEREE RSA b TLO Lol WSS o

conpenkral 8dyupder; Eedysed PRESSURE. oFN§ihEsH i EDBnamide,
crude product was purified by vacuumdistillation

5 (180€, cd8188H), ot 0. obtidm, 77 23 gy (CUHeshHdH g t® 50.4

10

15

20

25

30.2 nmmol ) of 15

1- anolp- 3£ (t~but yl di netbyl shloxys propanea¢ Fadde@- s reto.
Step 3). [0385] 2.00 g (corresponding to 5.95
mBEyeopftRe (Ataction mixture was stirred at room .

hydr oxyphenyl) - 6-i odoi m dazo[ 1, 2-a] pyri di ne was
di 8SBPOEALRDR | F°B02H houns$. dikeidy| Jerphemneet ed id th 4

g écorresgonding to 17.9_nn0|%%of, ot assi um car bonat e
wasahrabed Thetiun ellgriders ‘btb%‘fg‘ﬂngali‘% eXGRGHR three
f.1- b -3:(t:-b | di neth il . d
ohefieh SPGBl LR ! L BLEPANE 35 adied
o PEYEPe REPE BLICE pOLr Mifipld dfnoufly MPIEAL, ana

exébachRerd he @t ASBSrdbbbe ST s AGRL At heThe sa¥nBed rude
ethyl acetate |ayers were dri'ed over anhydrous sodi um

subtedect amte pudiBfied dopcenduai efl amniderat ashucexho®°c, 70
pressure. The resulting crude product was purified by
sithihiéa) geto cavain chr ied otpapeseidino s d entmmol) of
hexane/ et hyl acetate = 1/1) to obtain 1.52 &r

( cbr PRI Hy ek v dignetar s ko pr Qe ( (Fiy. 2-10, Step
bug yI di met hyl si | oxypr opoxy) pheny1] - 6-i odoi m dazo[ 1, 2-
a]%iridine (Fig. 2-10, Step 4). [0386] 1.52 ¢

(c 6§%§Ponding to 2.99 nmmol) of 2-[4"-(3"-t-

but yI di'net hyl si | oxypr opoxy) pheny1] - 6-i odoi m dazo[ 1, 2-

10 a] pyrwlg:e(a@ﬁrg%ﬁ&@ayﬁ@ td D. 85 M) of 2- (4’ -
tetrahydrofuran, and 2.99 nL of a 1.0 nol/L

t ety @hyelpsianyan -so! idoimaiadetr abuhgyandnid Wddl eriigde 1ved
was added thereto. After the reaction m xture was ,
stimra. @tml owindismigndt iomamirde30 andt.els? cammoni um

chl oride solution was added foll owed by

{corresponding to 17.9 mmol) of potassium carbonate was
added. Then, 1.51 g (corresponding to 5.95 mmol) of 1-
bromo-3- (t-butyldimethylsiloxy)propane was added thereto.
After the reaction mixture was stirred at room
temperature for 8 days, it was supplemented with a
saturated sodium chloride solution, and extracted three

times with ethyl acetate. The combined ethyl acetate

layers were dried over anhydrous sodium sulfate, and
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15 the addition of 10 nL of water and 5.0 nL of
acetonitrile to filter precipitates. The filtered
precipitates were washed with water and acetonitrile
in this order, to obtain 1.03 g (corresponding to 2.61
mol ) of 2-[4"-(3"-
hydnoxypraperypptienyt¢dbeeddpiatdaze| 1, Tha]mmildiimg crude
(Fig. 202-10, Step 5). [0387] The NMR neasur enent
r psobtistovashpurésukdi hy Qi@ﬂCa gel column chromatography
(3"-hydroxypropoxy) phenyl1 I odoi m dazo[ 1, 2-a] pyridin,
e(eﬂntéﬂnaBOévanﬂarEexﬁﬁefaﬁthyﬁQPF@ﬁ@) ak b1 5hpwrpbtain
bel ow. 25[ 0388] NMR appar at us_enpl oye g .
JNVPECE- 500X FRERGREATHr BE Ey93aﬁﬁﬂltngét¥ 4 optdcst-
Labor at or JECL S
dpﬁﬁyﬁQFw%Fnaﬁﬁaioagp 989§%LB§%HY1“N555°3?+%a%%%%91 2-
50 96 ( H) 7.98 (d, J
séngE}ééPE, Fide (s 15y §§§p7§be (d, J =8.7 H, 2H)
4'5%8%%’ J =5.0 Hz, 1FD 4.17 (t, J 6.0 Hz, 2H),
t = 5.0, 6.0 Hz, 2H), 1.98 (tt J =6.0, 6.0
Hz, 52Hyo 503%%kr6égﬁﬁhﬁn§lté82 .Synthesh sodf 2- [47 - (37-t-
6- trlbutylstannyl 2-14
hbdt?lﬁﬂm@ﬂﬂ¥Yb@meﬂYbibﬁbﬂ?Z?hénﬁiB}ﬁyiOGOHBld$ﬂ39D]2-
1050 nL of ethyl acetate was added to 28.17
(edpyespondi mgst dis261weodl jnob. @upblcfbt©h¥@@Y@anuraﬂf

obtain a suspension, to which a solution of 8.18
(8vAr 8spanatngtt 8 6000mﬁﬁ6L)t@FrahYﬁyaﬁaiﬁ%c%?%%héﬂ%n%f
in a mxed_solution_of 50 éﬁgd ﬁﬁetaé IR% ) the
nEEBFa?BtEHF‘ES‘P‘SPEJPWF\]/\ngé%}ﬁeHasTﬁ t hBSFesar t i'Hg©
e wWas.r quxed A u t
TReHF Eoal B 5w b Pott Eogly SFTPEPALAEE sox 20
fiheted, Ihfoheshl bhig fhbiLaiaces G8CaHLEAl £ 1oued by
reduced pressure. The residue was dissolved in
ethﬁlaaa@taba @ﬁdlSUﬁLeétedatérzandeBObOanng@eéabmbﬂrlle
with addition of active charcoal. Then, the resulting
sebufidnenapriici petetdeand TomceEnt teted . pHwipdniad mpre
crude product was purified by flash silica gel colum
chesiatioyiaphyateruanenasekoBhtridhl dRotBifl AEARENOFC=

20/1 and recrystallized
obtgln .03 g %correspondlng toc 2.61 mmol) of 2-[4'-(3"-

hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-a]pyridine (Fig.
2-10, Step 5).
{0387]

The NMR measurement results of the resulting 2-{4'-
(37 -hydroxypropoxy)phenyl] -6-iodoimidazo[1,2-ajpyridine
(internal standard: tetramethylsilane) are shown below.
[0388]

NMR apparatus employed: JNM-ECP-500 {(manufactured by
Japan Electron Optiés Laboratory Co., Ltd. (JEOL))

"M-NMR (solvent: dimethylformamide-dé; resonance
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25 fromethyl acetate/petroleumether, to obtain 7.25

g (corresponding to 33.7 nmmol ) of 2-brono-4'-

hydr oxyacet ophenone (Fig. 2-11148tep 1). - 141 -

[0391] 2.15 g (corresponding to 10.0 nmol) of

2-brono-4' - hydroxyacet ophenone and 1.74 g

(corresponding to 10.0 nmol) of

2- i FEUSRBY ondPYr iz he Qebe6i $sol VBY, i 8. 3D &, 518f, 7.98
aceégni%rile. The resulting solution was refluxed in

an ot1 bath®al 485CEbr 6-foufs. After7the t@npletidn7 Hz,

eaction sol ution was cool ed down

f ion, th
?o ér}?))g’mr%gﬁ%le?tgt Lfﬁe%e é\n%l HZectPl t at et wefe Fitteredz, 2H),
d~ Th i pitat d wwth 10
et o I e e hde Bl P etShe & Te0, 6.0 mz,

sresyhting crude crystals were suspended in a m xed
solution of 20 nL of water and 20 niL of nethanol.
Themzgout 25 nL of a saturated sodi um
hydr ogencar bonat e sol uti on was added thereto, and the
M s MAST SOIE € &8t hb il 5 guiMIRHE MHRGHAA -2- (47 - (37—
ul trasoni ¢ washing nmachine. Precipitares were frttered
andyidasaym g oo mhtemey 1] d silde zagf 1yi2da] s isufdd ciently
washed with water, and dried under reduced pressure,
to [@8P&n 2.41 g (corresponding to 8.32 mmol) of
106-brom)-2-(4'- 20 hydroxypheny)i m dazo[ 1, 2-a] pyri di ne
(Fig. 2010 BVl pesdzte Was rdtedy te@&-dSpandi ng
to | ). of 6-br -2-(4' - , , )
hyé?8%§%%§ﬁbpfpﬁi&gzg?%,?m&ﬁﬁyPFdFH?rPﬁaPrW@éde to obtain a
sutf, k6 : dejed, ta.r i.sture di ssolved in_,
S0 3P e PRy P Bopas, Cind 3009 gcortespofiaing
(cebrespondingd)t grlas O | zar go
was added theréto. The g?§?§¥ggﬁ§§bgéggﬁgh%ﬁtgdﬁa%gﬁ
68Boplhtfonr bEsponsingft ethyd BFBLAtef and 50 mi of
3-brono-1-propanol, and then the solution - 142 - was
15 st Fhiegodprmownst adpedat Urkeeri ort He themulst irdf teixd e was
conpletion of the reaction, the reaction sol ution was
pogggau?{‘ﬁfio Vil T dhd@its adihal nereeian mesctite was cooled

chlorofgrn1 The, conbi ned chloroforn1lager was washed
down £o Troom temperature and filtered. The resulting

f;ltrate was concentrated under reduced pressure. The
residue was dissolved in ethyl acetate and subjected to
20 decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting crude product was purified
by flash silica gel column chromatography (elution
solvent: chloroform/methanol = 20/1), and recrystallized
26 from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-47 -

hydroxyacetophenone (Fig. 2-11, Step 1).
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5 with a saturated sodiumchloride solution, dried

over anhydrous sodiumsulfate,,filtered and

concentrated. The resulting crude product was
recrystallized fromnmethanol to obtain 1.28 g
(corresponding to 3.67 mmol) of

6-fym2- [ 4' - (3" - hydr oxypr opoxy) phenyl ] i m dazo[ 1, 2-a] p
yridine 10(Fig. 2-11, Step 3). [0393] 100 ngy
(correspondi ndrr s pt883iAml o of 0 63 inesD- 2>f 2-bromo-47 -
[4"-(3"-hydroxypropoxy) phenyl ]i m dazo[ 1, 2- a] pyri di ne

way diesa asgdbientn@ mndfl .didoxanecramesrdrdimg ao 1% .0
triethylam ne was added thereto. Then, 0.22 niL

( ealds pondiwgine -G, 4% amaRYr isfins steme suiegalivied dmd 50 mh
22.0 ng (a catal ytic annunt& of , .
t & Adeanitgidfy pRhbSpkhrAELpaNFadPLRf WeFevagdegt luxed in

theretq. After the reaction mxture stirred at_90C
{67 2AhIRY A CSo1y A eS8 i str FFEd-BFf CBRBLFEIon
r%&”%ﬁ%a%%%% é%ﬁnc%E%h%%%ﬁﬁEEﬁf%Eﬂ%%%cﬁpﬁkgl%%cﬁ%d down to

flrashsiIi chromat ogr y (el"ation

sQlowntce e/t h)éhdaiﬁte%ti% i;tfa%fese?s) We® 08It 86 AnbD

(corresponding to 0. 122 "mm

t richubpdyelannyhe 2pldcip3tatéd were washed with

hydr oxypr opoxy) phenyl ] 1 m dazo[ 1, 2-a] pyri di ne (Fig.
2atkitontiapide aiBWMicthenN¥r meakideenpiie ssesel.t SThé
the resulting 6- - 143 - tributylstannyl-2-[4"-(3"-
hyresoygimgp exydeh enylsitiadisd aeglel s2salepdeddilme & imixednal
standard: tetranehtyl silane) are shown bel ow. [0395]

5 RIFRUEHear &t Oe i3l SfedateivARCP 2900 REnTFAEAHPed byhen,

J El ect tics L tory Co., Ltd. (JE

T SRR ey b b B o S ol

5 Y 6 _7.97 (S, 7.8 =, .

S eabon, ot 20e% cHpech PRnd enp fisSedpd welhonicatea
SfBrH%smi%%t%@)USQn%8a&gml%féé%ﬁacH%as%ﬁbg halBiible. J
=6.0 Hz, 2H), 3.89°(t, J =6.0 Hz, 2H), 2.08 (tt, J =

6 edd A ddtes2erel f39tkr4d M3 Gdcovkrdd Exrdh Ghe
6H), 1.18-1.05 (m 6H), 0.90 (t, J = 7.3 Hz, 9H).

[ Gee6]l timoExdmpiuerel 1 1L 1Syimtitdsi sraghe W't Fater, and

hydr oxypr opoxy) phenyl] - 6-fffliodoi m dazo[ 1, 2-a] pyridin

ed mnder Tepyced) DFIE SERITE (niboe @RSSILT 2ot 1o

6-tributylstannyl- ,

> RIS RGPS5t SpdRy BRIy FBEEBPL22- 4 Syr i di ne
hydroxypheny) imidazo[1,2~alpyridine (Fig. 2-11, Step 2).
[0352]

1.45 g (corresponding to 5.0 mmol) of 6-bromo-2- (47 -
hydroxyphenyl)imidazo[1,2-alpyridine that was
sufficiently dried to remove molsture was dissolved in 50
mL of N,N-dimethylformamide, and 2.07 g (corresponding to
15.0 mmol) of potassium carbonate was added thereto. The

mixture was supplemented with 680 pL (corresponding to

7.5 mmol) of 3-bromo-1l-propanol, and then the solution



- : O SR —

20 (concentration: 1 ng/nL) in

nmet hanol / di met hyl sul foxide (in a ratio of 9/1), 80 pL

of 2 nmol/L hydrochloric acid; 2 pL of 1 nmol/L sodi um

i odi de, 120 pL of [123l]sodiumi odide of 414 MBq and

20 pL of 10 1 (wv) hydrogen peroxi de were added.

After Eﬁf m xed solution was left 25 to stand at 50C

f or*?fo SHYTEEES 25 K& O8bINAMRST Ak &s dhjte di’e g sHpLEE ter the

;??%%E%%szggk%&%%gb%%%g#ék%gi}F&g;%%k%agn solution was
1 ' i d , 2- idine fraction. - 144 -
L oSohr et Hhtet, el BY i e ARG R dimen e

t : . Size:. 4.6
(4 Cadeaoaegi, oL oL o S SPATERD! St e inih

5 acwdtacet eRthirhbea2@868Qui0 BAL0Q 361 EcTRYESS) aEL QW over

10

15

20

25

rate: 1.0 nL/mn. Detector: Utraviolet visible

abaohptironet ebdf Det eatFaBevaveh esgbh: a382cBAbedldated. The
radi oactivity counter 10 (manufactured by raytest:

t ypes8TEERY) cF0889product 10anl retryatal 1wasdaddesl hethanol
the fraction. The resulting solution was passed

t hFBughtalrelef8el pHALECEDRPUMINGt tad@. AZmemoSkpePak-bromo-
(registered trademark) Light 15 C8.Cartridges o
mafiuftAct bf ed BYr QRYRFPOXREPhaRkEHiBhdaRe [ 5f 2t akpyridine
packi ng t: 145 ) so that the colum adsorbs and
co?Fggfsgngﬂ'g%%p- dr oxypr opoxy) pheny1] - 6- [1231]

i ofet g flazo[ 1, 2-a] pyridine. The colum was rinsed wth

1 nL of water, and then 1 niL of diethyl ether was 20

passed1bbengt heorgBshngiHGerd- b42863ms ; o
hydrOXyprOpgxy)phen?%]?a- %123_’ mol) of 6-bromo-2

I i [odel Bt dagdfdx o edpyky dbiteny Them 2d@ebt 1 03 -a] pyridine was

radi oactivity of the obtai ned conpound was 21&) g at

t héissdlvid symthedinl. Flrdhexand headd @ anallysds was

ST ¥ dae TGS el 0,22 m
(corresponding to 0.43 mmol) of bis(tributyltin) and 22.0 "
mg (a catalytic amount) of tetrakis-triphénylphosphine
palladium were added thereto. After the reaction mixture
was stirred at 90°C for 24 hours, the solvent was
distilled off under reduced pressure, and the residue was
purified by flash silica gel column chromatography
(elution solvent: hexane/ethyl acetate = 3/1) to obtain
68.0 mg (corresponding to 0.122 mmol) of 6-
tributylstannyl-2-[4’ - (37~
hydroxypropoxy)phenyl]l imidazo[1,2-a)lpyridine (Fig. 2-11,
Step 4).
[0394]

The NMR measurement results of the resulting 6-



25 and as a result, the radiochem cal purity of the
conmpound was 97% [0400] TLC qnalysis conditions: -
145 - TLC plate: Silica Gel 60 F254 (trade nane;
manuf actured by Merck & Co., Inc.) Mobi | e phase:
Chl orof ormf met hanol /tri ethyl am ne = 100/ 1/ 2 Detector:
Ri ttial St tar L (taradel 1tanit” nEriuf act ured by raytest)

5[ 0401] Exanple 11-20 to 11-21, Conparative Exanple
1 hyAroppmasraiemhety Jdamtdds 2ol 1o gefflipgiramti neas@d ternal
the octanol extraction nethod [0402] 10A di et hyl
etHeAN &1t i o (emed e WiBrE)) agfe Ghepourkhe low.4

pr ar%d in Exanple 11-16, a diethyl ether solution

( e 11-21) of Conmpound 11-6 prepared in Exanple

o P U S e
ol el ST (DGR RE R GRob e b))

Conce”@ﬁ@hhoqSEQV%QtSngﬁg&gkoragdg;nEegEngﬁEggg%eqé%ﬁcy:

pL each of the prepared sanple solution was a

2 gdo ofuz40 ol /dy plrosphat.e Dufef qa, (pH=7¢43 wWas 2m), 7.74
further added, followed by stirring 20 for 30 seconds.

Af tser e miosBUr(e , was =center fzygad)w tzh1a l(ay gpeed. 7 Hz,
centrifuge (2000 rpmx 60 mn.), the octanol |ayer and

t HéDwateer8l dyer Jner 8 .Jazl, e@Heack .18 df, adount .of HL, 2H),
nm_, and subjected to neasurenent of radioactivity

courf® vithJar &utCol@:| 2Fame - §Pstién (Fypet - ARCO301Hz, 2H),
2 fact d Al.oka) . Usi th bt ai_ ned
¢ deiadt ot 1 6, dorhal ogPuadldal dardt d0Pn . 68
a%qgroda(l%c’eawztt}_tgh%z-’ 9%ggati on (2-4). [0403]

[0396]

Example ITI-19: Synthesig of 2-[4'-(3"-

hydroxypropoxy)phenyl}—6—[u3I}iodoimidazo[1,2—a]pyridine

[0397]

To 100 pL of a mixed solution of 6-tributylstannyl-
2-[4’ - (3”"-hydroxypropoxy) phenyll imidazo[1l,2-a]lpyridine
(concentration: 1 mg/mL) in methanol/dimethylsulfoxide
{in a ratio of 9/1), 80 ulL of 2 mol/L hydrochloric acid,
15 uL of 1 mmol/L sodium iodide, 120 ulL of [***I]sodium
iodide of 414 MBg and 20 pL of 10 % (w/v) hydrogen
peroxide were added. After the mixed solution was left
to stand at 50°C for 10 minutesg, the solution was
subjected to HPLC under the following conditions, to
obtain 2-[3' - (4”-hydroxypropoxy)phenyl]-6-

[**I]iodoimidazo[1,2-alpyridine fraction.
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- 146 - fRadioactivitv count of octonol |ayer) 7?a9

Poct, 1z1091.0 (24) Radioactivity count of water |ayer
[ 0404] The results are sRé@n-in Table 2-6. All
conmpounds showed | ogP"tanea val ue between 1 and 3. It
is known that 5 conpounds perneable to BBB show a
oq§?gg?nol val ue between 1 and 3 (Douglas D. Dischino
7,7 Jd. Nucl. Med., (1983), 24, p.1030-1038). Thus,
it is i %ndﬁ% oth conmpounds have a BBB
per meabi |ty conpara% e to I MPY. [0405] 10Table 2-6:

| OéBﬁ?‘a&lg”Cngg%ﬁngn%& £0 ap%:%ge%rgagpﬂggg ﬁgﬁﬁﬁg@g&md by

Conpoun oct anol arative

[ 12Bdhomenex! BBY ; 2slzgxaqp%ex1158omﬁp”pound 11-4 2.5
Exanpl e 11-21

Mobile phase:-0.1 % triflucrocacetic acid/acetonitrile =
20/80 to 0/100 (17 minutes)

Flow rate: 1.0 mL/min.

Detector: Ultraviolet visible absorptiometer (Detection
wavelength: 282 nm) and radiocactivity counter
(manufactured by raytest: type STEFFI)

[0399]

10 ml of water was added to the fraction. The
resulting solution was passed through a reversed phase
column (trade name: Sep-Pak (registered trademark) Light
C8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 145 mg) so that the column adsorbs
and collects 2-[4’-(3”-hydroxypropoxy)phenyl}-6-
[***I]iodoimidazo(l,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of diethyl ether was
passed therethrough to elute 2-[4'-(3"-

hydroxypropoxy) phenyl] -6- [*?®

Iliodoimidazo([l,2-alpyridine.
The amount of radiocactivity of the obtainéd compound was
219 MBg at the end of synthesis. Further, the TLC
analysis was conducted under the following conditions,
and as a result, the radiochemical purity of the compound
was 97%.

[o400]

TLC analysis conditions:
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Conpound 11-6 2.1 [0406] Exanple 11-22 to 11-23,
Conpar ati ve Exanple 11-8: Meagyrenent of

transferability into brain and cl earance 15[ 0407]

Usi ng Conmpound 11-4 and Conpound 11-6, a tinme course
change of radioactive accunmulation in brain of male
WsLarptats: (Fi ek obl)enas, neasti®d. nd®d08lanufactured by
20Compound 11-4 (Exanple 11-22), Compound 11-6

( Blanpke& 1qe 23)Imamd) a solution of [J.23-, _ ij IMPY
(Conparati ve Exanple 11-8) prepared above in Reference
Ext¥ppl ke | phaseer @hkachi dith (nethaio b ar idchyglanine = 100/1/2
ascorbic acid- - 147 - containing physi ol ogi cal

saPFHECSOT ut RblFe t B PF epaFads gralng orea iR gL Bghnirdyest)
rag'zgﬁ‘ti ve concentration). 0.05 nL each of the

pr % sanpl e solutions was injected under
LD ORe!

II_ t.hesj g ,i tail yein 5 of
Sa6Ld ULk

masse e ot e asly f urt her subj ected to neasurenent of
radioactivity (hereinafter referred to as Ain this 10

ExpogpdxE) with a single channel analyzer (detector

type: SP-20 manufactured by ONTO KOKEN KOGYO Co. ,

Ltd.) &,d5t130l awtchd&0 svhutesn affsemple ITHE0t icoh.Compound

Further, the radioactivity level of the rest of the

whbl & BRPases fenditea isn The tsare dimiderl ashahowelution
15 referred to as B in this Exanple).

h i naf t

(Ls{eﬁrfga'“{] ?Jr%fe?aﬂs)u%ré?ﬂm%giﬂ tid - & FFspadiadén EXample II-
di.sg rihugi_on,. it weight. of. brain (961 D.g) at th
LS B O N e] 8 00 b RO Bt 1o
wi-hh dihepbol) M0 J WA Fithited with a 10 mg /mL

ascorbic acid-containing physiological saline solution to

adjust the radicactive concentration to 20-30 MBg/mL. To
2 mL of octanol, 10 pL each of the prepared sample
solution was added, and 2 mL of 10 mmol/L phosphate
buffer (pH 7.4) was further added, followed by stirring
for 30 seconds. After the mixture was centrifuged with a
low-speed centrifuge (2000 rpm x 60 min.), the octanol
layer and the water layer were sampled each in an amount
of 1 mL, and subjected to measurement of radioactivity
count with an autowell gamma system (Type: ARC-301B,
manufactured by Alcka). Using the obtained radiocactivity
count, logPgctano1 Was calculated in accordance with the
equation (2-4).

[0403]
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20Three animal s were used for the experinent at the

respective time points. [0409] A %Ng=x100 (2-5) Bx

brain wei ght [0410] 25The resWl4t are shown in Table

2-7. As shown in Table 2-7, Conpounds 11-4 and 11-6

showed a significant accunmul ation |ike [1231]-1 MY at

the tinme point of two - 148 - mnutes after the

i njection, and then shomed a tendency to rapidly clear

awgy, pn 60 pi nut fadiped elf‘eseﬂwfsm%lggesfumaalm .
ConpoLATERs< 179 dR&&m@cF@§%Q%%ﬂ9bgnuh%§@€1ff bi £+ y*)

to brain and rapld cl earance frombrain 5 e

[1231] -1 MPY. [0411] Table 2-7: Radi oactive

di gbabhytion in brain of the resent comound after

i ntravenous injection

The results are shown in Table 2-6. All compounds

showed logPoctano1 value between 1 and 3. It is known that
compounds permeable to BBB show a 10gPgcrane1 Value between
1‘and 3 (bouglas D. Dischino et al., J. Nucl. Med.,

(1983), 24, p.1030-1038). Thus, it is implied that both

compounds have a BBB permeability comparable to IMPY.

[0405]

Table 2-6: 1o0g9Pictanc1 Vvalue of the present compound
Experiment Compound logPyetans: value
Comparative 12304
Example TI-7 [77L1] —IMPY 2.1

Example II-20 Compound II-4 2.5

Example II-21 Compound II-6& 2.1

[0406]

Example TT-22 to IT1-23, Comparative Example IT-8:

Measurement of transferability into brain and clearance

f0407]

Using Compound II-4 and Compound II-6, a time course
change of radioactive accumulation in brain of male
Wistar rats (7-week o0ld) was measured.

[0408] |

Compound II-4 (Example IT-22), Compound II-6
(Example TII-23) and a solution of [***I]-IMPY (Comparative
Example II-8) prepared above in Reference Example II-1

were each diluted with a 10 mg/mL ascorbic acid-



Conmpound Radi oactive distribution per unit weight
(ADg) After 2 mn. After- 54 n After 30 mn. After
60 mn. Exanple 11-22 Conmpound 11-4 0.56 0.28 0.04

0.01

containing physiological saline solution to prepare
solutions (20-31 MBg/mL in radioactive concentration).
0.05 mL each of the prepared sample solutions was
injected under thiopental anesthesia into the tail vein
of the respective Wistar rat (7-week old). The rats were
sacrificed by bleeding from abdominal artery, and brains
were removed and subjected to measurement of mass of
brains and further subjected to measurement of
radioactivity (hereinafter referred to as A in this
Example} with a single channel ana;yzer (detector type:
Sf—20 manufactured by OHYO KOKEN KOGYQO Co., Ltd.) 2, 5,
30 and 60 minutes after the injection. Further, the
radicactivity level of the rest of the whole body was
measured in the same manner as above (hereinafter
referred to as B in this Example). Using these
measurement results, radiocactive distribution per unit
weight of brain (%ID/g) at the respective time points
were calculated in accordance with the following formula
(2-5}.

Three animals were used for the experiment at the

respective time points.

[C409]
A
%ID/g = x100 - --(2-5)
B x brain weight
[0410]

The results are shown in Table 2-7. As ghown in
Table 2-7, Compounds II-4 and II-6 showed a significant

accumulation like ['*I]-IMPY at the time point of two



Exanpl e 11-23 Conpound 11-6 0.81 0.56 0.07 0.02
Conparative Exanple 11-8 1231-1MPY 1.19 0.97 0.23 0.09
10[ 0412] Exanple 11-24 to 1%t-288 Confirmation of
i maging of anyloid in brain [0413]
minutes after the injection, and then showed a tendency
to rapidly clear away in 60 minutes. These results

suggest that Compounds II-4 and II-6 possess high

transferability to brain and rapid clearance from brain

5 1like ['**I]-IMPY.
[0411]
Table 2-7: Radiocactive distribution in brain of the
present compound after intravenous injection (rats)
Radiocactive distribution per unit weight
(%ID/g)
Compound After 2 After 5 After 30 After 60
min. min. min. min.
Example Compound
1T-22 IT-4 0.56 0.28 0.04 0.01
Example Compound
1T-23 TT-6 0.81 0.56 0.07 0.02
Comparative
Example 3 1-IMPY 1.19 0.97 0.23 0.09
II-8
10 {0412]
Example TI-24 to II-25: Confirmation of imaging of
amvloid in brain
f0413]
(1) APi-42 {(Wako) was dissolved in phosphate buffer
15 (pH 7.4) and shaken at 37°C for 72 hours, to obtain 1
mg/mL of a suspension of aggregated AP (hereinafter
referred to as amyloid suspeﬁsion in the Examples).
[0414]
{2) 2.5 pL (corresponding to 25 ug) of the amyloid
20 suspension was injected into an amygdaloid nucleus on one

side of a male Wistar rat (7-week dld). As a control,
2.5 uL of a phosphate buffered physiclogical saline
solution {pH 7.4) was injected into an amygdaloid nucleus

on the other side of the rat. The rats were examined 1
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(1) A131-42 (Wako) was dissolved in phosphate buffer

15 (pH 7.4) and shaken at 37@4feor- 72 hours, to obtain

1 ng/nmL of a suspension of aggregated Al 3 (hereinafter
referred to as anyl oi d suspension in the Exanples).

[0414] (2) 2.5 pL (corresponding to 25 tag) of the
aggvoirdt2g $hspéngieont inms cifnjtéet edvilptid ansarpgdahohdd the
nucl eus on one side of a male Wstar rat (7-week old).
APhesphateobuffesesl rbysiophedpRat 6apafrepedution (pH 7.4).
physi_ol.ogi cal saline solution (pH 7.4) was injected

i 1§ 124 anygdal oi d nucl eus on the other side of the

rat. The rats_were exam.ned -.149 - day after the,

| hi et Bt SeRE LB OPa CtsbaRe B BHat RhE g hORPHAT LY
buf fer Lol egical saline,sol uti (pH_ 7. _

[ Serer e s B R B L ron ) 30 Mg aE. anpotha 13-4 was
radisQagtbyl by 3 §enREDhEALLeRyHExadRL 8- L1524) nkAgWhi ch
Congound 11-4 was diggoned iﬁ a 10 ng/nLnascgrE?c
aghg=Genbal BhNg sANY sk0kedieabnsahkng 80Pl EOBoaAHi8n (30
sanpl e solution (30 MBg/nmL in radioactivity

coBcgnlLr ahi eadibxaeniécylcdbyennrahioh, Cagpapnd 1i-65) in
was di ssolved in a 10 ng/nL ascorbic 10

awhdctoRrabrung physi whegidakodakinénsel UDi vg/mbr @scorbic
prepared. This solution was injected under thiopental
aA€ithesnsaini oIt REYFAPLPHEBaghSRhéneaPPlVELAN( HBBAge:
0.5 nmL, dosed radioactjvity: 11-15 MBg equi val ent).
 BREBR e 4y Ll $O P PerAR BT S T BLSH (er gnta)

i nj ' .to.prepare a_brain _slice of 10.-pm.in )
 AREELhaR: a1 REEPERE, BaE Ehlp ol Crfpnie Toifl (cosage:

BNl fEL UBBdoBY rhBE GALe 1 Theybrain sl lieg vas;expased 1o
an imaging plate for 20 hours, and then I nmage anal ysis
wggaaganried out by use of a Bio-

(4) Brain was removed 60 minutes after the injection
to prepare a brain slice of 10 um in thickness with a
microtome (type: CM30508, manufactured by LEICA). The
brain slice was exposed to an imaging plate for 20 hours,
and then image analysis was carried out by use of a Bio-
imaging Analyzer (type: BAS-2500; manufactured by
FUJIFILM Corporation).

[0417]

(5) After the completion of the image analysis using
the Bio-imaging Analyzer, pathological staining with
Thicflavin T was carried out to perform imaging by use of
a fluorescence microscope (manufactured by NIEKON

Corporation; type: TE2000-U model; excitation wavelength:

400-440 nm; detection wavelength: 470 nm). Thus, it was
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20 i magi ng Anal yzer (type: BAS-2500; manufactured by
FUI FI LM Corporation). [0417] (5) After the

conpl etion of the imge analy§|§ usi ng the Bio-inmaging
Anal yzer, pathological staining wwth 25 Thioflavin T

was carried out to perforn1inaging by use of a

fl e r uf r.ed b N KON . .
Cor oAt o0 et Va3 000 0P madere oxa: Pht o =lice (Fig.
wayehenghh: #480- 44Q39m detection wavel ength: 470 nm.

Thus, it was “- 150 - confirned that anyloid was

de@osugpd on the slice (Fig. 2-12 and Fig. 2-13).

[0418] Fig. 2-12 and Fig. 2-13 show i mages by

aut or adiiggr ari s aﬁ@.fﬁgofbaEanEo&tam&@@@ oy bﬁ%o@h@h@gram
slice of the rat to which anmyloid was injected

| nendcehebf dhiyn Assshommninothese brgiunesligemBEkeHe rat
accumul ation of radioactivity was observed in the
any@derbrid anrleud wast hejstdedt bnwhachreheaahyl oixk shown
sus ension was injected, in both cases 10 where

otfeRe 1519?15% 12-Bayked adfiARsated. obnrafigcactivity

th fi t | at f
bt “Eps R DT O R i Gl oF dF s ch e to

h th I | I i | ut.
3&@%2‘%@%&%% RN 'h%?n%«??% "8, piih cases
auhisAdi QF AN dS ﬂw&%@%%ﬂ @{gﬁ&&'wo&y the

was observed at sites other than t
any&m&ﬁiﬂﬁﬁdJfﬂé*%ﬁ@hlfi@&ﬁﬁf&bé&ﬁﬁdétfﬁn1$iC%éé@%éb91v1ty

staining, it was confirned that anyloid was present In
t hesidlatherd Tadileaciniwidyl vbd meclsnd abeteididgide to
2-12 and Fig. 2-13). 20 These results suggest that

Cottpistihdahel Phy siell adi e hosskise sphoper wad injected,
accunul ating, on intracerebral anyloid and a capability

of STHREFSTY Wirith dceg eMrhgr aﬁﬁﬂQﬁ d. OpNDBSTRUsRradiogram,
APP BI LI TY [0 25Th nds of the present
i nchatninon caﬁm‘bedrdt(%rf 0zfed'ﬂear ulf“fjtsi:lyd 5 R 3 4 &t

- ks other than the site to which amyloid was injected.

From the result of Thioflavin T staining, it was
confirmed that amyloid was present in the gite where
radiocactivity was accumulated (Fig. 2-12 and Fig. 2-13).
These results suggest that Compounds II-4 and IT-6
possess a property of accumulating on intracerebral
amyloid and a capability of imaging intracerebral amyloid.

INDUSTRIAL APPLICABILITY

[0419]
The compounds of the present invention can be

utilized in the field of diagnostics.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0420] Fig.
1-1 is a schene of synthesis jaf; 6-
tributylstannyl-2-[4"-(3"- 5

fl uor opropoxy) phenyl ]i m dazo[ 1, 2-a] pyridine. Fig. 1-2
Is a schene of synthesis of 6-bronp-2-[4'-

( ¥rIER dnsrasaifoonyrFoxyer apexyiNdenyl ] i m dazo[ 1, 2-
a] pyri di ne. Fig. 1-3 1s a schene of synthesis
of [Br&r]onp- 2-[4' - 10

(2"-p-toluenesul fonyl oxyet hoxy) phenyl ] i m dazo[ 1, 2-

a] pyr iltise. l'ljl ds B pahene sthemdiesimtdfedis of

6- brono-2-[4" -

(?ijhq}:é’r%@@&é&yﬂ)ﬂényl Bi"mi dazo[ 1, 2-a] pyridine. Fig.
h th "- 15
flﬁ?dﬁ'o&'&%ﬁ’%)y Y érﬁel%% 1d52%ﬁ ?Y% 1gilﬁ)?r| di ne
Fi h f f .6-b 4t
ig. 1:8 th scheme %ﬁ Synt a%”SI 1_%5 C;rfo(r]g) i

2" - fI'uot oxys) pai"nesn pyr|

fl uor?et%hox %@%&ﬁ%@% ﬁl%ﬁg{h%ng( lmldaéo[l 2"

2 Qi rllh&el s a schene of synthesis of 2- [4' (3"-
f | uoropr opoxy) pheny1] - 6-i odoi m dazo[ 1, 2- a] pyri m di ne.
Fig. F%.is-s a@mmemymmmh@‘sﬂslw 6 YEronlA'2 14" -

hydr oxyphenyl) - 6-i odoi m dazo[ 1, 2- a] pyri di ne. Fig.
1-(B0 -ips te lsehesw 1dbnyy wiyes hoxyf) phefyl] imidazo {1, 2-
hydr oxypheny1) - 6-i odoi m dazo[ 1, 2- a] pyri di ne. Fi g.

12 Pyrdddneel ati onshi p bet ween anyl oi d concentration

and radi oacti ve concentrati on |n | e solutions.
152 - %g 1-4 %s a scheme of é%'gls of 6-bromo-2- [47 -

(3”-fluoropropoxy)phenyl] imidazo[1,2-alpyridine.

Fig. 1-5 is a scheme of synthesis of 2-[4’-(3"-
fluoropropoxy)phenyl] -6-iodoimidazo[1,2-alpyridine.

Fig. 1-6 is a scheme of synthesis of 6-bromo-2-[4' -
(27-fluorcethoxy)phenyl]jimidazo[1l,2-alpyridine.

Fig. 1-7 is a scheme of synthesis of 2-[47-(2"-
fluocroethoxy)phenyl] -6-iodoimidazol,2-a]lpyridine.

Fig. 1-8 is a scheme of synthesis‘of 2-[47-(3"-
fluoropropoxy)phenyl]—6—iodoimidazo{1,2—a]pyrimidine.

Fig. 1-9 is a scheme of synthesis of [1£I]~2-(4'~
hydroxyphenyl) -6~iodoimidazof{l,2-a]lpyridine.

Fig. 1-10 is a scheme of synthesis of 2-(4'-
hydroxyphenyl) -6-iocdoimidazo[1l,2-alpyridine.

Fig. 1-11 is a relationship between amyloid
concentration and radicactive concentration in sample

solutions.
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Fig. 1-12(a) is an autoradi ogramof the brain slice

after the injection of Conpound 1-7, and Fig. 1-12(b)

is a fluorescent mcroscopic ildge of the Thioflavin T
stai ned sanple (a magnification of the site to which

the 5 anyl oid suspension was injected). Fig. 1-13

is a schene of syntheS|s of 6-

trlbutgpgiaﬁnﬁf ) [ 4'5- @@ autoradlogram of the brain slice

1 dBEEF PBELARAREE K B r GRIBP IR Ae by el NG o 1012 (0) is
f f d 1- d .

] 56%%?5%?%‘2%@%%"“%8%?0%885 i o051 PPRehie 61750t it 7
Stétﬁfﬁeéaggﬁﬁléa Qaﬂgbﬁifﬁéégfog §h€%§ ée L0 m@'éﬁbh the

the anyloi d sUspensi onwas I njec

SCaeiec 98 §N§§@ﬁ§i§n°&ag iﬂje&gedﬂ5
hydr oxyet hoxy) pheny1] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

(nonr adigactive iedinatBEmEOb) synthesFhOor252 iS a
schene of synthesis of 6- tri butyl stannyl-2-[4'-(2"-

hyUrtheyhmuqnmmbﬂ®+]4h4dmzo[1 2-a] pyridine. 20Fig.
2-3 is a scheme of synthesis of 2-(4'-

et hbygprrnyayy e heriol i ribdatd [ - 2] @ypyidi dine .

(nonrad| oactive |od| nated form. Fig. 2-4is a
schenmef bF - synth ]Sl%fa@ autoradiogram o the brain slice

trl&]%ﬁﬁ'gan?}l]ﬁ%t)( -e h%%}%?f{o?gl m dazo bfl]a_ﬁyﬁr(lbo)l is
I f. 231- 1

5 égﬁ%&ggégc ué*%%%%ﬁ%qﬂ¥%r%%? gNP¥§ 3%&Pfh%§ln T
Tm@l@a s alySitedl (18 oA & 413 g;@ feh%ats'ﬁ% % Wich the

site to which the anyloid - 153 - suspension

I jreciceid) .suspendicth ﬁﬁdﬂﬁﬁjdd&éﬁ).aUtorad|Ogran10f t he
brain slice after the injection of

2-[4' -1 - rgfdlrooq/ei retygnph enfy |sharf-hesli2B3of  2-[47 - (2-
1]i odoi m dazo[l -alpyridine, and Fig. 2-6(b) is a5
f IMYSHresEEThomyYd RbeeaPil ¢ 6 rhese o dere [Thi2ohl gyirndine (non-

stal ed Ie (a nagnlflcatlon of the site to which
dz}nﬂﬂ 3'1 &L nj ect ed) .

Fig. 2-2 is a scheme of synthesis of 6-
tributylstannyl-2-{4’-(2”-
hydroxyethoxy) phenyl] imidazo[1,2-alpyridine.

Fig. 2-3 is a scheme of synthesis of 2-(4'-
ethoxyphenyl) -6-iodoimidazo([1l,2-alpyridine (non-
radioactive iodinated form).

Fig. 2-4 is a scheme of synthesis of 6-
tributylstannyl-z—(4’—ethoxyphenyl)imidazo[l,z—a]pyridine.
Fig. 2-5(a) is an autoradiogram of the brain slice

after the injection of '**I-IMPY, and Fig. 2-5(b) is a
fluorescent microscopic image of the Thioflavin T stained

sample (a magnification of the site to which the amyloid



Fig. 2-7(a) is an autoradi ogramof the brain slice
after the injection of 2-(4 -wihoxyphenyl)-6-

- 10[ 1231] i odoi m dazo[ 1, 2-a] pyridine, and Fig. 2-7(b) is
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a fluorescent mcroscopic inage of the Thioflavin T
stai ned sanple (a magnification of the site to which
t FBLSRB1 DI Stspesi st amls i nj ected) Fig. 2-8is a
schenme_of synthesis of 2-[3" -(2"-

hydr oxyET hoxyd phknyd]ats- %‘b%lf%%%%mr& oL Ay ritdiide slice

hc#ér ¥ %eiiﬂlﬁf?ﬁc'sq"%rﬂ?é Y i oS IR henyl -6-
t 0
g Lo Wé,zrol[dll By ine 296950

sascemso SIS

(n%@a%‘%act | ﬁe%n d JT or?‘% d?th{elg%lﬁfg‘%wfgﬂ qutained

of a§wd?ﬁsﬂl%aqflc§1 J itd yélsctea%vlm%dm th(esamylold
25 hydr oxypr opoxy) phenyl ] i m dazo[ 1, 2- a] pyri di ne.

Figispenlkd(c) was amhjdtd@adi ogram of the brain slice
after the injection of Conpound 11-4, and Fig. 2-12(b)

is a fFupr escef) nMrascopiarddiageraof dfhechEhitofdiavisi ite
- 154 - stained sanple (a magnlflcatlon of the siteto
\Mﬁfc,ﬂf-n Hércarmyiisiat isus pein i -olt “wees- Hoajyediead)L) - Fi g.
13(a), is an autoradi ogram of the brain sllce after
th[e I H 4K B¥z Adnpodr @V1iB neand s §192- 23(8P)i 4ss52
Iuor%scet m Crosco |C|naegt1f‘t§1ﬁe ghlgflawnTt q
SRR S S SRS A Hed 1eg e Rtaine
Ofzd 1301 et ‘E]) t, h%rl loid
1%@%oun epr esgnt ggia tth fsq1 eOWIOng or mu ol
Ofsidpedldi d&f@0finjected) .

Fig. 2-8 is a gcheme of synthegis of 2-[37-(2"-
hydroxyethoxy) phenyl] -6-iodoimidazo[1,2~a]lpyridine (non-
radicactive iodinated form).

Fig. 2-9 is a scheme cof synthesis of 6-
tributylstannyl-2-[37-(2"- |
hydroxyethoxy)phenyl] imidazo[l,2-alpyridine.

Fig. 2-10 is a scheme of synthesis of 2-[4'- (3"~
hydroxypropoxy)phenyl] -6-iodoimidazo{l,2-alpyridine (non-
radicactive ilodinated foxm).

Fig. 2-11 is a scheme of synthesis of 6-
tributylstannyl—z—[4’—(3”—
hydroxypropoxy) phenyl] imidazo[1,2-alpyridine.

Fig. 2-12(a) is an autoradiogram of the brain slice

after the injection of Compound II-4, and Fig. 2-12(b) is

a fluorescent microscopic image of the Thioflavin T
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R2 (1) wherein Al, A2, A3 and A4 independently

represents a carbon, 121 is a _hal ogen substituent, R2
is a hal ogen substituent, and 'm% s an integer of 0 to
2, provided that at |east one of 121 and R2 is a

radi oacti ve halogen substituent, and Rl binds to A1,

Lt th .
2ochintls Moy (LoERIIOYL. 95  ISEROL ) o e
grghayle%%%b@asqfonl%ﬁé Zﬁié&éd}w 1241 1251 and
. A conpound or a salt thereof accordlng to

C|a|”1¥1 2-1heneiin B2 :$ir$eheaiedaty ep the gLaup slice
conS|st|ng of 18F, 76Br, 123/, 12415 125/ and 131/.

4. aAteorrphunﬁingepte@ﬂnbedcbmpbhﬁdf orlew pgaf engul 8-13 () is
(2), or a salt thereof: R4
a fluorescent microscopic image of the Thioflavin T
stained sample (a magnification of the site to which the

amyloid suspension was injected).



(2) -156- R3is a group selected fromthe group
consisting of a nitro substituent, trialkyl stannyl
substituent having al kyl chains with 1 to 4 carbon
atons and tri phenyl stannyl"group, R4 is a group
sel ected fromthe group consisting of a
non-r adi oacti ve hal ogen éggiﬁftuent
nmet hanesul f onyl oxy substituent
trifluoronethanesul fonyl oxy substituent or aromatic
sul fonyl oxy substituent, and n is an integer of O to
2, provided that 123 binds to A5, A6, A7 or AB- 5. A
I

L RS ROHRaAT eSSt b HeBoRRRAOINIA (1 of aiuitbeect
chlorine, iodine, brom ne, nltro substi tuent,
trimethyl lﬁtanngl subs enty, - trjl tylﬁtannyl

subst uﬁtz ent tri ppenylstan g . 6.

| ovRt-oxt ¢ dlagnr ' for i mer' s disease,

whi ch Asegpr : pund represented by the follow ng
formul a f&) or a salt thereof: - -0 R1-4- A4(1)

wherein A;, Az, Az and A4 independently represents a carbon,

Rlisa halogen substituent,

R%isa halogen substituent, and

m is an integer of O to 2,

provided that at least one of R! and R? is a radioactive halogen substituent, and R' binds

to Ay, Ay, Az or Ay,

2. A compound or a salt thereof according to claim 1, wherein R! is selected from

the group consisting of 18 7By, 121, 124, 12T and P'1

3. A compound or a salt thereof according to claim 1 or 2, wherein R? is selected

from the group consisting of '*F, "°Br, %1, 1241 1557 and UL

4. A compound represented by the following formula (2), or a salt thereof:
A
NN OO
R3— 3
Ag (2)

wherein As, Ag, A7 and Az independently represents a carbon,



R2 ( 1) wherein Al, A2, A3 and At independently
represents a carbon, Rl is a halogen substituent, R2
is a hal ogen substituent, and mis an integer of 0 to
2, provided that at |least Q6-of Rl and R2 is a
radi oacti ve hal ogen substituent, and RI binds to Al,
; A2, A3 or A4. 7. The lowtoxic diagnostic agent for
R’ isAl grivep sadected fHosetie groupceasidiing of @ ndiraisphseifuonhdrialkplsRnnyl

subsljgihagSiggsliogh B vt B P oGB0T e pighetbasoh eroup,
R* isti #6809 541bGe@ 8B the Yrod)) ZnGisHRE oFa HbSLABSactiFE RAlOBEMubishtuent,

claimé6 or 7, , wherein R2 is selected fromthe group
methgnessifonylegy eibstigrent, 26 Buorogegraneqptpnyloxsy subgituerg pr arognatic

A_conpo represented by the followng formula (3),
sulfey RPN " A Ko a: A2
nis an integer of 0 to 2,

provided that R3 binds to As, Ag, A7 or Ag.
5. A compound or a salt thereof according to claim 4, wherein R? is selected from
the group consisting of chlorine, iodine, bromine, nitro substituent, trimethylstannyl

substituent, tributylstannyl substituent and triphenylstannyl group.

6. A low-toxic diagnostic agent for Alzheimer’s disease, which comprise a

compound represented by the following formula (1), or a salt thereof:

Aq N = 0 R?
' e e o
Aa\\“A _N / \ / m

d

wherein Ay, Ay, Az and A, independently represents a carbon,

(1)

R' is a halogen substituent,

Rlisa halogen substituent, and

m is an integer of 0 to 2,

provided that at least one of R! and R? is a radioactive halogen substituent, and R’ binds

to Aj, Az, Az or Ag.

7. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 6, wherein

R' is selected from the group consisting of 8% 76Br, 21, 1, %] and 1.



wherein A9, Al10, All and Al 2 independently represents

a carbon, R5 is a radioactive hal ogen substituent, R6

is a group sel ected fron1tﬁz_group consi sting of

hydr ogen, hydroxyl group, t hoxy group, carboxyl

group, ami no group, N-nethylanino group,

a I

8. ’[&gﬂé\?‘%ﬂx 6193 glcgiﬁrggt\eﬁogggzl‘&ﬁﬁ&@s &s@allég ag:@&%r%gtb%lzﬁﬁl 6or7,
whereﬁimz o sefcBad frdif thedgroopponsidingrofa®is &fir, {FleF &t =T and 'L

according to claim9, wherein R5 is selected fromthe

group consisting of 18F, 76Br, 1231, 1241, 1251 and

9. 1%&30T%&%1£)fp th%%elq@@ﬁgtfsgnm (3)h B & odil tﬁweeﬂ

for a sdlt thereo

F:ﬁ‘bA'_";N" / \ / D

wherein Ao, Ao, A1 and A, independently represents a carbon,

(3)

R’ is a radioactive halogeri substituent,

R® is a group selected from the group consisting of hydrogen, hydroxyl group, methoxy
group, carboxyl group, amino group, N-methylamino group, N,N-dimethylamino group
and cyano group, and

p is an integer of 0 to 2,

provided that R® binds to Ag, A1, A11 0r Apa.

10. A compound or a salt thereof according to claim 9, wherein R’ is selected from

the group consisting of 18p T6gr, 137, 1247, 1 and 'L

11. A compound represented by the following formula (4), or a salt thereof:

A1z o} RS
/ N =

, A,‘l{ — / \/Pﬂ\/
Rf=

A15§A€N / \ / q

(4)

wherein A;s, Aqs, Ays and Ay independently represents a carbon,
R’ is a group selected from the group consisting of anitro substituent, trialkylammonium
group having alkyl chains with 1 to 4 carbon atoms, trialkylstanny! substituent having

alkyl chains with 1 to 4 carbon atoms and triphenylstannyl group,



wherein A13, Al4, Al5 and Ath independently represents
a carbon, 127 is a group selected fromthe group
consi sting of anitro substituent, trial kyl ammoni um
group having al kyl chains wwgh 1 to 4 carbon atons,
trial kyl stannyl substituent having al kyl chains with 1
;Lo 4 carbon atons and thphenyl stannyl group, -15 8-
R” isRggrosp seleptedifropethe gray dansisting ef hydragem bydioxyl grgupfmethoxy

groug,?/%&?pq(dr O’ %g’ﬁ{q%ﬁjéfpog% égﬁ:ﬁ—ﬁgﬂhﬁ%ﬂ% %&gﬁ&l,l\ﬁgi%e?ﬂ%lanﬁno group
md@ahb%}@glyd am no group and cyano group, and g is an

_i'nteder of 0 to 2, provided that R7 binds to Al3, Al4,
q is MiBtager @ ®to12. A | ow-t oxi ¢ di agnostic agent for

P AGaz. A | owtoxic di agno '
provileh B T oaty e hof NG T or mul a (3), o a sal

thereof: A R I AlI2 0 R6 ( 3)

12. A low-toxic diagnostic agent for Alzheimer’s disease, which comprise a

compound represented by the following formula (3), or a salt thereof:

A _ 6
RS g
Ay N / \ / P .
ATz

wherein Ag, Ajg, A11 and Aj; independently represents a carbon,

(3}

R’ is a radioactive halogen substituent,

Rfisa group selected from the group consisting of hydrogen, hydroxy group, methoxy
group, carboxyl group, amino group, N-methylamino group, N,N—dimethylamjno group
and cyano group, and

p is an integer of 0 to 2,

provided that R’ binds to Ao, Aqg, Anr Or Aq.

13. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 12,

wherein R is selected from the group consisting of 18F, 76Br, 123I, 1241 1257 ang P,



wherein A9, Al10, An and Al 2 independently represents a
carbon, R5 is a radioactive hal ogen substituent, R6 is
a group selected fromthe group consisting of
hydr ogen, hydroxy group, nethoxy group, carboxyl
group, am no group, N-nethylam no group,
N, N-di met hyl am no group angdiigyano group, and p is an
integer of 0 to 2, provided that R5 binds to A9, AlO0,
Al or Al 2. 13. The lowtoxic diagnostic agent for
Al zhei ner' s  di sease, according to claim12, wherein R5
is selected fromthe groufrxtgnsi $tilhg of 18F 761Br,
123L 124L 1251 and 131j. 2/10 Fig. 1-3 picy. "OH
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