SPECI FI CATI ON NOVEL COVPOUND HAVI NG AFFI NI TY FOR
AWLO D TECHNI CAL FI ELD [OOGlﬂ The present invention
relates to a conmpound for use in diagnosis of cerebra
degenerative di sease. More specifically, the invention
relates to a conmpound us%@%bl%?c Qofyl 0i d detection
at lesion sites in diagnosis o zhei nmer' s di sease
and ot her diseases with anyloid accunul ati on.
BACKGROUND ART [0002] 15Di seases with the onset of
deposi ti orN@fER CoNpemsD O EIG et hedramdididib
various organs or tissues in bodies are generally
referred to as anyl oidosis. A feature conmon to

an¥loidosis is that the fibrous protein called anyloid
5 wh

16

15

20

25

LERHNECARr FERER with the j3-sheet 20 structure is
deposited at various organs systemcally or at sites
toEPBBFﬂy so that functional abnormalities are
triggeggd in the onﬁans Qr tissues. QQOOB] Al zhei mer' s
di seasé "ChBFEPHEFt eHVFBEEPPelSLBLEE AD)2 28mRAVRRA farause
typic Ldosi ] e..1s known as.a disease
R R i Tl L
ProgEessivg feposhd i %f@lfl%ﬂ%flpéﬁaﬂ:gs BrRi 0, o GRG0 EOMS oo a1
Is said to be a disease that causes concern i SOC|é%y
- Por amplPdd edetbd i of et POV Oh dosiSs di$edsaSod L of
recent years, the nunber of AD patients Is rapidly

i nBlasimgr | 9 diesed opathd vttt edi ydddeagiitth amyloid

soci eties, thereby causing a social problem 5[0004]
Fraps ehiel afateiohi st ol ogi cal viewpoint, ADis

characteri zed by three pathol ogical findings in brain,
néﬂﬁﬁgﬂﬁgﬁﬁldﬁﬁént of senile plaques, formation of
neH%ﬁ£hbrillary tangl es, and extensive neuronal | oss.
10 € 'senil e plague has a structure mainly conposed

of_anypighcand,| s, S ags@@pgﬁf%%oéﬂeicﬁﬂé'gag;fdiwus

stage of AD onset a hus 1S pat 0gi ca

o e L9 00 SR S s
caradjiiary amé geardrells vl fieatieTo as amyloidosis. A
feature common to amyloidosis is that the.fibrous protein
called amyloid which is enriched with the B-sheet
structure is deposited at various organs systemically or
at sites topically so that functional abnormalities are
triggered in the organs or tissues.
[0003]
Alzheimer's disease (hereinafter referred to as AD),
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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of cognitive functions (for exanple, Hasegawa scal e,
ADAS- JCog and MVBE) in auinTa?y‘conbination W th

i magi ng di agnosi s such as CT and MRI. However, the
met hod based on such eval uations of cognitive

Bt 50 31 P12l PONBSLLE SEIBAAY R

probhesnt i e i Mutihet &fwoﬁaﬁfelg@léhﬂdgl ﬁﬁg@_ﬂ%ﬁf&é&ﬂﬁg in

to inborn cognitive functi‘ons o

presesiopeéd ¢Supfatdd Gaidy d Sddd fetl ik LS @R SN, ausing
definite diagnosis of AD while an AD patient 25 is
stalsoa@laveprdiebamse the definite diagnosis requires a

bi opsy of a |esion (Non-Patent Docunent 1). [0006]
MebhWil e, a report tells that anyloid constituting

-3- senile plaques is an aggregate of anyloid 13

pr ot ei AFOP heke| Prifidtl e eFien t ovrwINg)nt AlXD, is

nunerous reports tell that the FA3 aggregate forns a
139%@&‘:%’%%&4 e thise eardeslawiGrd %@qdlﬂssa diry yprain,

B hese findings, the 5 so-called " l.0i d
R Sl 1 seilaes At SosgReien ki

c ; j.1 3 ' L rea
PO RSy P dn ol B e PR Toss

t angl eferBingd RAWRRAMA0$S hRRAle R | :

10[ 0007] IiﬁBased on theng?QE?E,ﬁgfﬁg ts g%%d of

r ecritdiyd beeid Nedeadid ¢et e@lpeAR iat WheOedsilN@sd stage of
conpound having high affinity with anyloid as a

madk emsevhndoft hsigc h sp peliés logr catdgi Migudidagno®es iaf about
15 cerebral anyloid are hydrophobic | ow nol.ecul ar

c Afp I d9Eh At agie PRIt el APRERrANCE Wittt Flamilceild samgtoms .
h;%% ig cerebral transferability and are | abeled with
vai’d3< radi oacti ve species such as "C, '8F and 1231

. F e ts tell C. i oact.i ve hal .
i abel &3 1T R0 o S SERAY TG UGl g SyaP o gy =1 tat ons

t Rifof, iR sder i [ S a

e R e R o R

( horai-oabyeantehBsEedihoaagiT{BM, aBflbination with imaging

6- hydr oxy-2-[ 4" - (Nnet hyl am no) phenyl ] benzot hi azol e

( Hepgnpafisesuckf esr et AndaMRf- OHIBISvdy, (Pad apdéthod based

Docunment 1, Non-Patent Docunent 25 3); stil bene :

cORpEURHs c¥BEHahsopE) ofi- geghfLawendunctions is low in

hydr oxysti |l bene (hereinafter referred to as SB-13) and

(é}gﬂpaﬁﬁéFhﬁﬁﬁﬁiﬁéYﬁtYi6EO§F?IBéﬁéy(ﬁéﬁéﬁnaftéhe onset,
d.to,as ml-SB at ent Docunent Non- Pat ent

E%%ﬁ;%%tfgrtgermore p%o&fématlc in that éiagnostlc results

are susceptible 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 lesion (Non-Patent Document 1).

[0006]

Meanwhile, a report tells that amyloid constituting



- 4 - Non-Patent Document 5); henzoxazole deri vatives

such as

6-i 0do-2-[4" - (N, N-di net hyl am no) phenyl ] benzoxazol e
(hereinafter referred to as I BOX) and 6-[ 2-

(f ldrio)et s 2 -1 2 -2 =i l.am hazaol 5= .

yfl et henyI]':]m(k%ie@{lmeos>2(aj[z%Ia(eflz(a%ogrr%-%la%%nlaan%E‘:ﬂ r%%%t% g prgtem
Non¢Rateginta feguefte rided BRNR sd@pivat i SHGRe

2 (L-{6-[ (2~ f1uoroathyl ) (met hyl ) ani nojoo. mefus reports
naptetly Igtetthyhied @rpe Jaireaitict Foktis( Bepeshakbtettructure that
referred to as FDDNP) (Patent Docunent 4, Non-Patent
Dociavssts 8)ervEQ canld itopdaiopyr i Based den i viadse eSisdiolys, the
as 6-iodo-2-[4'-

B ( NSR-diete ey "amyAeyish Sapcpidei dapothesial pyei graposed, which

(hereinafter referred to as | MPY) (Patent Docunent 3,
NoF PSS BhetnsRtedyalrdeprrei tigBneloplt hesegprebeke
for, i ma in% di_ agnosi s _have been studi ed on human

5§ th-eg

i magi'ng 15°8n& A8 BEen FEH otgatho at

si gai.fi : ' in_ AD patient's brai

consaren urn ns et bePe Rud RERERERL FoBs e HenePatent
NonnRakenat Becunent 11, Non-Patent Docunent 12,

Non- Pat ent Docunent 13). [0008] 20[ Patent Docunent 1]

10 JP{%62004- 506723 [ Pat ent Docunent 2] JP-T-2005-504055
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[ Pat ent Docunment 3] JP-T-2005-512945 [ Patent Docunent

4] JP- Bazed20528B883e[ RantPat entemptunkate lfedenBly been
Hardy & G A. Higgins, 25 "Al zheiner's Di sease: The k
AnpRgedtcadebdet Hipol hewi 0" 1s Bug emceomi®@2d 1H6ing high
p. 1%%:185 {v[\lon- Pat ent Docunent 2] G MKhann et al., :
" CPEATRAFY T AGR03TEL 819 ARS N HFKSY di sease: Report of

the N - -5 - ADRDA Wrk Group under the auspices

of Depgg%feﬁ? 8Pcpleggfeﬁe§x\goﬁu?@ﬁg ?vﬁgb%%n%%% rce
ONc&L-ZHEL BLms1 P §EASE - hy Y10d: 38 e 3k

o Sas BRI RBRL B e RO i e Ao, copounas

5 tiadi 9F0dh ngh eth SLyE ¥h Depzenes aneh Jhi |5
Probes for A{r]rglf.oi d Aggr egf\}?es. ", I\lea-{oIHl 0%&{2}%1{13%%811’
44cepeiBHb - Bdrs £ ¢ Natt Phoit e idndDattsTeENd bed]e dMVasialt ~ay Qs

et al., "11C | abel ed stil bene derivatives as
Apradifepelgite- speci¢s csBET amngicng “ 10 age 3l f ofFor example,
Al zhei mer' s di sease.", Nuclear Medicine and Biol ogy,

206°8p° 1£Eb5- 679 IRdRoPEEEYie Deteaent Lapelpd Horms of
Kung et acl(. v chj Stil benes as Probes for anyl oid
ol Seeeits Jing i ng: vasaa 4 s eBty SONICivEs such
p. 7@%%{_ A5 ] - Pat ent cument d"éﬁi-Pin .
Zhailjgan%1 6 al42.1, EL45’I B%%k&%(%nchoﬁql%&llﬂﬂ a (ﬂr‘? ér]ﬂ?ﬂz-%@-hlamle
| odebensoxazal e r-ddgand JOrrAriRging 3y 4Rl aaues _ .
in the brain.", eNucl ear l\/bdalr%i r?éj@nc?&%il ol oéﬁr%fgo%, 1487 - o
28e tthyB%mi384 phenyl] benzothiazole (hereinafter referred to
as 6-0OH-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 referréd

to as m-I-SB} (Patent Document 2, Non-Patent Document 4,



[ Non- Pat ent Docunent 7] Furunmoto Y et al.,[11.-41 i
LIBF-227: 20 A New 110—Labe|éd42:EthenyIbenzoxazole ‘
Derivative for Anyloid-D Plaques | maging.", European

Jour nal of Nucl ear Medicine and Ml ecul ar | nmaging,

20%n—§gte§ﬁpi§$cuﬁ%ﬁ% [SanFgﬁgsggé%guﬁB I&V§1: g% ?PC]:{ as

Agdeppa et al ., am no- ononi

Sulgst bhut ed {mapnkhﬁl-amﬁét%lém ﬁﬂéhg)gﬁaen%@%&&ole
Di agnostic and Therapeutic Tools i n Al zheiner’s

D shazeihafbbleedfarrbangbngsandoB) okagyes- 2003, 5,
p. 404- 417 [ Non- Pat ent Document 9] Zhi-Ping Zhuang et
allfluere ethSkyMeQuﬂe-A@tﬁymeyhf@hmihonhhépobﬁ5—

I m dazo - a]pyridines as Ligands for Detecting

5 P- KAy EB awﬂh‘qaesoxﬁzohe BiannPdtedt Reduméhens, 2008;Patent
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46, p.237-243 [ Non-Patent Docunment 10] W E. Klunk et
al Documgngi Ry, SDBNRI AcBRy# bi ¥e® nSWER hesinr (5- tF sbhae

“%3%5%%%%% Eﬁ?“%%v&?%n%‘\??] hﬁeﬁéf’éag S
o- Ao Ve P et Sop it T (AT ol S e

beba£§'ﬁDﬂﬁPFSYﬁgt@ﬁfé?oéﬁm%ntl@ ﬁbéSﬁaééﬁk Document 8) ;

[ Non- Pat ent Docunent 1 Hi royuki ™ Ar ai
[éﬂ&j1@*@@Zbﬁ?£léiﬂét&bfﬂ@é@&¢@§ f@@$Q&§ élhodo 2-[4' -

Al zheimer's D sease Patients", Al zheiner's & Dementi a:
ThéNJNudnmétthammndvpﬁ&nymwlmudﬁﬁ@plﬁa4ampyﬁiﬂihe2

Sup. 1, 5312 15 [ Non-Patent Docunent 13] Chri stopher

M (greeinafter . reféneed rep Ay | BIRY W t Pr 23 DvR¥hent 3,
SPECT", Al zheiner's & Denentia: The Journal of the

Al JPRT RRrenrt Regenent o, 2@‘@16',th2r S@@mel of5ghgse probes

DI SCLOSURE, CF THE | NV | ON PREBL TO BE SOLVED
BY-FHE" WWI%@‘ & have Jinan %-mag ing

Vaa{ﬁé’%a&é’%’é’éﬂ‘dé?ﬁéf}eddﬁgd %%S s etslé nt | ROl ation

di agnosi s for anylo researche or clinica

apDh | RO e AOEXRSFd 1T U Sl Y- ¥ W B 1 rﬂ&%naslh%xtgaﬂs (Non-
[125 ] l'abeled TZDM 1BOX and m1-SB are all

t reasdrey IMeskbunde: Dr@) tNoh Batdres midiekeradmni Sidratda@nt
However, these conpounds are insufficient in clearance
f ripauveaninl 12 i §wePatammdt Document 13) .

[0008]

[Patent Document 1] JP-T-2004-506723

[Patent Document 2] JP-T-2005-504055

[Patent Document 3] JP-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] G. McKhann et al., “Clinical

diagnosis of Alzheimer’s disease: Report of the NINCDS-



- 7 - tend to accunulate gradually in brain as tine
passes after admnistration (JP-T-2005-512945
Zhi - Ping Zhuang et al., Nucl ear Medicine and Bi ol ogy,
2001, 28, p.887- 894; H F. Kung et al., J. Am Chem
S0G, 0 40-,12741).. VWen the cl earance
frgﬁ¥ﬂ%§najﬂ%%§§h sQFééﬁhgu f%@%@ﬁ??saogr FPam-IFPSest
| nHehate s Wid ehenh Epthast %Qo%oggeogéahﬁgﬂ %%er’s
anyl oid accunul ation sites. [Il- -labele abel e
SBrideshews aneheanagee foem nagmal, bhssyes in
experinments in rats, however, it cannot be said that
10 [Noa -Gatananoecusesttl Bl cizenpl.y zhashg( Masahiro Ono et
al ., Nucl ear Medicine and Biol ogy, 2003, 30,
5p. 58843 7ipdifhe06ed) Styrylbeanwhiekeaniit Thsofgyeahedathatobes

conpounds _havi ng an i m dazopyri di ne skel eton such as
| MBPThATY181ipr BpEregasesls . t Fan¥edrr Chemt o Bpaln aad
accunul ating at anyloid after adm ni stration, and al so
ha9e13H5é%8gﬁlent property of rapid clearance from
nor, Lssues_unlike the gbove-described conpounds,
as[ggbégﬁ??ngfD%%B@?Pﬁeﬁfsﬁﬁ§?ﬁbrf19%?]@Fa%%red 11C-labeled
co ; is,a 20 positi in_ .
overentne, BRYEYEE LR Bp GaFOPEORES - Shr S R bR ofhastng

10 8SagdeREBDEL 0L 1 LHBGWOE: 81 39BOSLS, » SUkhL £LLP ER &1 WS g
be taken about dosage and adm ni stration manner.
(I Bielogyi onab3 Pubbj cat 65- ¥9D3/ 106439 panphl et) FDDNP
Is also reported to be positive in reverse 25 nutation
t eion{PatennaboouatnPub) i Bat F onkMdH A 06839 masgedi et )
[0011] A preferable probe targeting anyloid for
i n%*@##@enes g5 pragpesier oy tobd mlapepouhd I haamesican
exgellent_in affinity with anyloid and sufficiently
r aiqnli‘l%r“’r%ah B e f%y%% notdd Bixs(AS 13741 | MPY but

GRUBPESESRD ALARELEL LY SHPTL 8% TASBERLS o o

i's
However.,” no conpou
d'§@Aﬁﬁﬁﬁéthylaminophenyl)—6— iodobensoxazole): a ligand

15

for imaging amyloid plagues in the brain.”, Nuclear
Medicine and Biology, 2001, 28, p.887-894
[Non-Patent Document 7} Furumoto Y et al., “['C]BF-227:
20 A New ''C-Labeled 2-Ethenylbenzoxazole Derivative for
Amyloid-p Plagques Imaging.”, European Journal of Nuclear
Medicine and Molecular Imaging, 2005, 32, Sup.l, P759
[Non-Patent Document 8] Eric D. Agdeppa et al., “2-
Dialkylamino-6-Acylmalononitrile Substituted Naphthalenes
25 (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.,



Furthernore, in accordance with results of our studies
(refers to Conparative Exanple ®1-6 described |ater),
it has been confirned that | MPY accunul ates
unspecifically on white matter or other sites where 10

amu Qi.d. | ot I.ted.. As an.AD di_agnostic agent, a
corrp%urﬁuo# tr?lu%t %c%%%zta” %%il@ﬁ RSy ng gg‘&%ﬁﬁo [172-

un £ kat 0 j r. th |.0i

Qo TR o AR Bo3 KRt AR IR b Al a b agues tn
di $Heoatin 0012]. IREhe dpeasenboknvaRt i pfﬂzﬁé}szﬁgen

made under such circunstances where varfous conpounds

as [Noohes teartgebcngearty 100 duf. o i kaghRIedi aQNoshsnhgyay
been di scl osed but there has been no conpound which7is
5 comfriarimedmyd chidv éna adzheualt ¢ tdkerabl @iphopetty¥buagd

ains at providing a 20 conpound that has affinity with
“amPcBP@ungx Bi- Bi. t $nswuf Neairent |, y208pi d56| epr anse3fipom

normal tissues _and further is suppressed in toxicity
sudhoRs PRtERGe RPERPENE MEANSNEORL 868 VP NG THE - PREBLEMSE et

[OO&S] ZgTh .l nventors ha¥e Eound that  a groug of . _

coffpound n“?é??si??ﬂé“?h@ abdvBEYBeE PhEGAFR g PBYRPEE With
ca taikn fro c ound with a . .
CAaeL e BB e ERERE Bhubbal SReprrintuiai i ar

10 t heEgtAi ¥bese PHSAY! 197 0OPPsgy -89z has a carbon atomto
mhicg an oxygen atom 1§ atfached, and thus have

conpbat edtthe poesahti NYEnki 88y ukPOAALi et a1 ., “{11%] -BF-
Specifically, according to one aspect of the present

i N8t AN, PAT conpdilsmal £ps emenl €dd bim t Aezh @l hom A PDisease
formula (1): [0015] ( 1) or a salt thereof, and

a Pahrenks . dhhgposter’ agenbetont 10: Alzheiowriasl of the

di sease, conpri sing a conpound represented by the above
f o‘?‘ﬁﬁahﬁl‘f‘ﬂgp%rA%rs%%’r%t%%r ed?0&r €2 prowe del.  $PUA6)

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, S342

DISCLOSURE OF THE INVENTION

20 PROBLEMS TO BE SOLVED BY THE INVENTION

[0009]

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 normal tissues, and



In the formula (1), le- and R2 are hal ogen
substituents, and at |east either of themis a 15
radi oacti ve hal ogen substituent. Various el enents can
be used as the hal ogen, and fluorine, brom ne or

Lot a2 DEBRALER U diRady % HRRiRAdL00 Y Bagses

hal ogen, e use arious enents ref
hakﬂgﬁﬁ:3§$ﬁ¥ﬁ$§%ﬂéﬂ¥@n1&6P~&6§@051%§594%24%h11§§F§ Zhuang
1311, and nore preferably a hal ogen sél ecte om

28kt B231, otuch2&el Me@Qtihe and Bio18dy,A308Rd A4 . ss7-

i ndependent|ly represent a carbon or nitrogen, and |t

i s Gfecedbar®y. tthaly &t ldast Jonemof chhesesbepr eseols a3,
carbon. Preferably, 3 or nore of A, A2, A3 - 10 -
San® -AZ Tridprl@ddit .cavbensthandlearange ef esmbiyrmal |t Dfsues
them represent carbons. In the formula (1), R binds

t o1l ég@@éﬁlﬁg@p@seﬁt@gobgem|arAgesAgnothan sttificient
addition, mis an |nte% of 0 to 2. A binding 5 site

f oF RIS EpFaNBPhLPy QPELBEA REpPBESREEJABYURBIatAGR Sites.
I'S,118-Car RO Si 18 Accordlng to

anotﬁ: 5%%%%?§ é§lﬁ$ BF@?bﬁt FEC6n F Q™ ORpBEhd tissues
Eeﬁhe%§BEQQmQMtghgnf95£QMAnggeégU|%t(ggnnég[g019;ldﬁihat
10  the clearance is sufficiently fast (Masahiro Ono et al.,
Nuclear Medicine and Biology, 2003, 30, p.565-571).

[0010]

Meanwhile, it is revealed that compounds having an
imidazopyridine skeleton such as IMPY have a property of
15 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
20 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
25 mutation test. (International Publication W003/106439
pamphlet)

[0011]

A preferable probe targeting amyloid for imaging



[0020] or a salt thereof is provided. [0021] 15In the
formula (2), R3 is a group sél &cted fromthe gr oup
consi sting of a non-radi oacti ve hal ogen substituent,
nitro substituent, trialkylstannyl substituent having

I kel i ' : .
1R ke b B CoSRRRR TR 4R S aeRhnP
ZOaSEQ%HE@U%ﬁEh.%ﬂﬁh%H%.%ﬂ@S%b&%ggﬁégﬁgglgggﬁﬁsgn 808arance

trimethyl stannyl substituent and tri

Sulfstont werinadr @ ipikeker abky used. phe023] sBhpkasdegr 94P

sel ected fromthe group consisting of a

nofiopadiidacsiucd hal ageagenbsticiueniowever, no compound with
nmet hanesul f onyl oxy substituent,

5t r FichopsrpErsnesubienpkeorydsabidbeedent and aromatic

sulfon%jox substituent. As an aromatic sul fonyl oxy
subst i FHeRCHOrFenéSupLeRreaacedwish results of our
nitéﬁggnze esglfonic aci d and benzenesul fonic acid can

be® SPaEFﬁ GE8dto[ beBRprative ABxampbn- f Adf odes¢vEbed

~h | f R d R4 ' hal
e OSER) That Brbr BraBl SoaTharGachrab CpRLre O Lar ey

s basgetustoave anhubl e, Wil L ion fepctione s

10 1 a8@PLo08 L50hOPCAEKEHRPEE. I €BCPND Wildybstic ﬁgent, a
y
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radi oacti ve iodine can be used, and nore preferab
chtompoendi wdsneber ubsdnvneckans beupisedssdl 45 heasdci fic
one of R3 and R4 is preferably the non-radi oactive
hafeg@nutabsont oensit¢002dher than AmyA6id Aferel tpn, but
i ndependent|y represent a carbon or nitrogen, and it
iss%%%e%s%?ﬁp?%%g bis | reitbese disehesed20 represents

a @%g%ﬁ' Preferably, 3 or nore of A5, A6, A7 and AB

reg t carbons, and nore preferably, all of them

P herthE FEEOERE, Do RECACKIN B {0)e 0 AT 1857

iS:i%b&ﬁ@@&ﬁﬁeéﬁwﬂéfé)é%rious 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
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25[ 0025] Further, according to _the present invention,
there is provided a conpound w'th an

i m dazopyri di ne- phenyl skeleton in which a carbon atom
at 4'-position of the - 12 - phenyl group is bonded

VI g 58N 50064 %n@%@ghggoa%hﬁ Bﬁyﬁeﬂhbggmliﬁ attached,

substitute non- substltute € térmna
t hem@ofnud @a@@l @%m?'lte%eﬁo'[:hgsp!rés@ﬁ%f ¢hgBhy;gncarbon
represented by A7, is, a carbon at 6-position.
5[ 026} Specifically, according to still another
aspect of the present invention, there are provided a
conpourgpercdfiesdityed aoy ot nbokbowheg abpeatt! af( 8he present
[0027] 10 or a salt thereof, and a lowtoxic
d|agﬁéﬁtﬂ@nagén@ompoupﬂzhepneséstddSBESEheoﬁpllewn@ga
conpound represented by the above fornula (3) or a
saﬁPrPHéﬁeéE *Specifically, a conpound represented by
ipﬁggre formula (3) or a salt 15 thereof provides a
tc and hi ghly-specific diagnostic agent for
Al zhei ner's di sease. A lowtoxic and highly-specific
di agnostic agent for Al zheiner's di sease here refers
to a dlagnostlc agent which has a property of

accumul ati 20 gecunul ating at
ot he éﬁtes
accURiTaL es

sites even if it
; mgh specificity of

anyl oi d*~yag [ ain period of tine after

adni ni strafion. [0028] (1)

or a salt thereof, and a low-toxic diagnostic agent for
Alzheimer's disease comprising a compound represented by
the above formula (1) or a salt thereaof 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 halogen, can be
used various elements, preferably a halogen selected from

ig 76 123
F, "Br, %1, ™1, '**I or "I, and more preferably a

123 1
I 7.

halogen selected from °F, or

[0017]
A;, A;, 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



- 13 - Inthe formula (3), R5 is a radi oactive hal ogen
substituent. As R5, can be us various radioactive
hal ogens, preferably a radi oactive hal ogen sel ected
fromthe group consisting of 1:3F, 76Br, 1231, 1241,

1231 sapd pr r &%gF or .1231.

R6 ?15 aggr%p %%Q(%{ﬁéf%’m angc%élu Consi g Bt of
hydhegeReph¥dEAXYLaGHGHR. NGy A9HPa CANPOR! pings to
group, amno group, N-nethylan no group, _

N, & i pBbhylapi-a8eat 84Ppans, CYanoagreHpa, R6 is

pref erably hydrogen, hydroxyl 10 group, carboxyl group

or anmi fio gddipionpre preher ahtygBydeegenter 2hydt dxaHding
group, and particularly preferably hydroxyl group.

508208 for R ds Arefimrally iandepdnoe mdpraseprese iy A, ,

10 -

15

20

carbon 15 or nitrogen, and it is necessary that at

| eBB2t oh®r 07 ¢delen ralpreseeit Borar bon. Preferably, 3

or npre of A9, AlO, An and Al 2 represent carbons, and

nni%ob§%ferably, all of themrepresent carbons. In the

f I 3)...R5 bind b ted by A9, .
0B, 55 BL0GRcLpR ST rePresented b i
i t bv _.An hat Js,

| SaPEGhS ARl SO O ST B A, UGS A,

According to further still another
aspect of the 25 present invention, a conpound
represented by the following forrmula (4): [0031] - 14

AZ = //,/
RO——
A“az/N‘\5>P—m<§::;> "
A
8 (2)

[0020]
or.a salt thereof is provided.
[0021]

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

[0022]

R* is a group selected from the group consisting of a



R8 ci 4 ) [0032] or a salt thereof is
provi ded. [0033] 5In the formdh (4), R7 is a group
selected fromthe group consisting of a

non-radi oacti ve hal ogen substituent, nitro

SU?&%ﬂHHEﬂ%@fE&%%'%&h% n%ﬂ%ﬁ%&%pgpgﬁxbg %hé plfonyloxy

chail ns to 4 carbon atons

SU@%@S&%@%@nﬁavEQQf@h%%bm@@ﬁeﬂésﬂh%gnkéggy s§B5P?Puent ang

atoms 10 and t'ri phenyl stanny
NOBrbaGItaac ki e ohgh egen sﬁb@%tﬂthéﬁﬁt A hgl aget, capabl e

of being a target of nucleophilic substitution
r eacilifonylosiyngudstadueaet i yolfikHeshinecRl caghakogen
capabl e of being a target of isotope exchange
5r efdtirobsnwenhsalfadioagtideahddbarzenans1lbrbridsedid can be
and preferably chlorine, iodine or bromne can be
us@HEfﬂ§a§1YrP§Elestannyl substituent, various
Estlt ents can be used, and trlnethylstannyl
su QP??Eent and tributylstannyl substituent are

prefer%bl% u%%dra%% gg%ibe halogen substituent of R® and R*,

various halogens can be used, but preferably a halogen
10 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
15 least one of R® and R® is preferably the non-radioactive
halogen substituent.

{0024]

Ag, Ag, A, and As‘independently represent a carbon or
nitrogen, and it is necessary that at least one of these
20 represents a carbon. Preferably, 3 or more of As, Dg, Ay
and Az 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 A;.

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

25 f0025]

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



R8 is a group selected fromthe group consisting of
hydr ogen, hydroxyl group, methéxy group, carboxyl
group, am no group, N-nethylam no group,

N, N- di et hyl ami no group and cyano group. R8 is

o U A e GBI EK. ape pRRe5n g BrBye R Ly

h 1 1 n =
g¥gﬁ%ﬁ¥{8%%g%P5§3%@R%@ k&%gﬁgbky BEeEﬁEQgE¥PF¥gr8§the

r epleefdfala teaibel O anbin@gen sAnd #dy i3S E%CE;%%%%%ably a
that at |east one of these represents a carbo

Pr ebetal yep3esentedebgf rAU, thwle A, adcALEEPS€SEMbosition .
carbons, and nore preferably, all of t hem represent

5carl§6as] In the formla (4), R7 10 binds to a carbon

10

15

20

represented by Au, Au, Au or Au. In addition, the

blndlnépﬁcﬂélp@ﬁlR7 a§cpréﬁegabbysal¢érbnntheprespatedof
ﬁl that is, a carbon at 6-position. Further, q is

ant Rt ByEFSBE 61YBNDICEFFHEETSE GFr T HEr PRAMERE | ONtompound

15 3 The _pre i pvention rOV|des a
co%%gr *Phgt R%stﬁrffﬂ£i9whr$h AFHT-0F d(Bhd i s
sufBbgbently fast in clearance fromnormal tissues and
suppressed in toxicity such as. nutagenrcrty as well as
a di agnostic agent for 20 Al zheiner's disease with | ow

toxicity, and further provides a conpound that has
high affinity with anyloid and is excellent in anyloid

I magi ng & a [ a_g@ agnosti c agent
LEEEAjgwel&agkg ,hfgh M [speeificity. 25 BEST

CARRYI | NVENTI [0037] |I. A method
for syn ﬁﬁﬁis nd of the above fornula (1)
or (2) 16 - (A nethod for synthesis of a )

precursor conpound for a radioactive halogen | abel ed

orGbut SOt COHARG 1 04 € BT Geetr ve SR icaareg. fox

?%ﬂﬁ%& V\;|8$IC Goreli g tccbrrﬁﬂ‘1%'59‘9;9'r;{n:‘\c.%'rnlzaountci1 ?fe%rr%sé%rrllted 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-specific
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]



be descri bed, taking the case of

6-tributyl stannyl-2-[4" - 13 -

(3"-fluoropropoxy) phenyl]imdazo[ 1, 2-a] pyri di ne.

[ 0038] First 4 hydroxyacetophenone is allowed to
react 10 wi dG E¢§nr e to %§ea%E9%%ngalogen

hydroxyacetophenone

In re on cgordance
oo e £ 48 %Weeﬁw%ﬁ% (e vactive
de&@ﬂb@%ﬁslnp@eEeE%b@gugeraéhegctgveCﬂgggbg agglecged From

Gstrum G Kenneth Jour nal Organi c ems
1964e 29012) cops3459nd46E. *{r003%, *>*7 Thehy, 1257 gng 311,
2- brono-4' - hydr oxyacet ophenone as prepared above is
5al hodetiore peaterablly Frammdoz*3-.br onopyridine to
prepare 6-brono-2- (4" - hydroxyphenyl )i m dazo[ 1, 2- 20
aIpyr|§ineS(Fl@ronplseEE@bEQ)erM|Bhst@poupnc$msxknmng of
ordrng to the foll ow ng procedure. [0040]
¥frogs BroHBdHOXH9d969996eW%bh@ﬁbn@r@hﬁ 2canbey 5-group,

bronn ridi ne | ved in an inactive sol vent
oL EMRBE LELHE o F AP EanSnn’ Gralin | Beied FcF eyt oroup

ea&gdotz‘pgﬁo a&rguf; .ef lﬂ'kx tse mg%g&gkiyf %yd%otggn6 Eygg:gng

produce

0 0 GT0g € byghorypbapyl) LSSt o gL oo

- ﬂ?drogéﬁdornhi@téxYDSQﬁwﬁﬁ Wﬁ%dq@aﬁﬁfﬁﬁiéfiylﬁkéﬁerably
anot her solvent that is usually enployed in a sim

r eagdionyl fgro@exanpl e, nmethanol and acetone. The

reacti on tenperature may be a tenperature allow ng
refP@%Phg, for 5 exanple, 90C when the solvent is
acetonjtrile. The amount of the solvent to be used nmay
be an 4nodher stiff pEFefte tifldaHeadentHy reRngsent a carbon

15 hQ&ﬁVﬁf%r't shoul d be noted that if the solvent is too

, Wit B i ¥ flreccfﬁstsar%’ JHid Fpri&adh e st
Oftﬂ§§@tf é%gﬁiacetop(ﬁpr %§%¥8E§lehe% or more of A,

2-brono-4' hy enone I'n an a

CQLLESRANGINAY AL P b BNt 1SR O ﬂ&‘%é&a

amnlant of a sol velff%to bne used can bae about ?Ofe?{)érggl%’
mall Go# iheibNesireddit r@atiden sghuthen rbsmbilht 88¢d RS
to recover the precipitates. The white precipitates
arlell‘sigrtehcﬁed:anbcm mepetkssoited &y of, "Bt hamgh /omt&Er. In

(1:1). .Then, an aqueous saturated solutions of sodium
20 r o€l ing sdded ficteRet bsi prafesaplyxsesstben

25

anpunt relatjve to 20 the suspended preC|p|tates to
ré%ﬁﬁﬁ?%?%?%ﬁﬁ’ J(4 hat is, 'a carbon at 6-position.

Further, p is an integer of 0 to 2.
[0030]

According to further still another aspect of the
present invention, a compound represented by the
following formula (4):

{0031]



10

15

20

hydr oxyphenyl )i m dazo[ 1, 2- a] pyri di ne as precipitates.
The newl y generat ed preC|p|taI%% are filtered to
recover

6- br ono- 2- (4' - hydr oxyphenyl )i m dazo[ 1, 2- al pyri di ne as
the target compound in this step (Fig. 1-1, Step 2).
The 25 anpunt of the m xed sol ution of wat er / met hano

i's not gﬁ%ﬁ [ ly Ii d I as r& is
Suffhﬁl it t£réﬁy act Mdf. ver, it should
be notqg thangf of the 1§ xed solution is
t 00 nuch'? Xps 18- prectpifation of products will be

hi nder ed. ﬁSr exanpl e, when (4)

2- brono- 4' - hydr oxyacet ophenone i n an anount
corresponding to 10 mmol is used, the m xed sol ution
of water/nmethanol may be used in an anount of about 40
tol803®b nmL. The anpunt of sodi um hydr ogencarbonate is
not s eC|f|caIIy limted as long as it is very

ex@es’i FoltefheFoel t 55 t HECwE®%@- descri bed preci pitates
as[5$$§£|on substrates. For exanple, when the reaction
is'e ted under the above descrlbed condi tions, the

t —of d | ut f '
ﬁgggggeﬁcaﬁgo ¥gg¥gog g ﬁﬁglﬁégg 'O E%gq%%ggﬁhe

4
g rom) 2- (4 “hy ro‘%(f/)g%gﬂrﬁl’[l)radd;ga%}:[ﬁxyg% ]]opf_:g/en Cfubstltuent,

pr:eparceobmw:etm@ﬁ M+ Ld BOF] Atk B bR ISQHMRA d1ky1
N, N- di met hyl f or mami de, and pot assi um car bonat e and

3-thravimos | withuiok opr opareerhvet entageed thierladyl s tHithyl
reactlon solution is stirred at roomtenperature for
b tghHtuen: draing G ldroheimine wi3h 1 to 4 carbon atoms

qu oxy)phenyl]imdazo[ 1, 2-a]pyridine (Fig. 1-1
r§{ é% ]3‘;) I%I}He‘; FIOWDt adSi anfer Eéﬁapécitgvgehalog en
WY, be an a nt that neutral,ze hydrobron1c
tﬁgxggﬁér Q?qﬂ(ﬁﬁ?é% lﬁﬁ Sty Athe
I QAL Qb1 AN 'nsg.lﬂiy%tqf’éléﬁ %%.Lg'tl%%%bl i heé‘a?trlﬂa%'lﬂaé:tlve

reactant 3-bro uoropr opane i n

3-f R o |ﬁaqrdy@rprz;ae{b°aﬂl%nd%eﬂﬁ% N @get of
excessi ve anmount relative'to the reacti'on su strate
ancsdtodey pixetdngeaheidc thdndd iwies Bhead@aeldtARre iodine can
substrate 6-brono-2-(41-

hyagr @We@@ ipriedazebl,y2 cdilgpyrindi, ne. cdi neoloar braktiioe can
- 19 - [0043] The obt ai ned 6-brono-2-[4"-(3"-
ﬁ’@&ﬁopo%?) BheryRl kil aaaBPyYl 2seppyi Fuene, wasrious

dIS oIv d in dioxane, and after triethylam.ne is

UGREE SRR US9E aRdCa tEAMRILRE tamBdt of

t%hﬁa%lﬁll%uent 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



tri phenyl phosphi ne pal | adi um are added. This reaction
mxture is heated at about 90Cand reacted for about

24 hours, and then a solvent is distilled off and a
chromat ographic purification is performed to obtain 6-
10 i but yl 1-2-14"-(3"- .

) B AN LR P 5%, 5 PS. SFBYP1 dFAES aBERErably
ta n ' 1- t e ) unt of

bi e By ﬁ}'gtggg%% ghoyB, PBpd) pafhe ArRE g teraply
ampyidt-osgtli ghyupg a condition where it is excessive 15
relative to the reaction substrate, specifically, it
is(abas] 1.5 tines in nolar ratio relative to the
reacti on substrate 6-bronp-2-[4"-(3"-

5 f 1 uor opropdxy) phenyhfli M dazralcbedalpyr diepeeded@44] carbon
20When a conpound with a substituent at the 6-postion
bePlghatreiankyssdabhbnyissubsessaeyttivdhent t heaast one of
tributyl stannyl substituent is obtained, various
bi SPEFRaFRPTEFANES t hafaFPen purlysf@yaddy bé @edhore of A,
initeaqﬁof bi (tribut%ltin) in Step 4. _ For exanpl e,
whett 'a 25 FohpsandHaST Tat aC 2 PPt hyded il preferably,
su iftHe S ituent at the 6-position is,. ”
sy%t§ eé?zg%?ﬂarg%éa%%?%% %?Innl??%?‘ tg[nt?f €a W@‘ugé‘n Bd - R

10 PepiN i 4 Hs Ls{g et hyl§in) ., - -
[0045@]9@9@0 QA%%%#%%@?%%& iﬁﬁdibpé‘i"*i'df’*ﬁ% ?xungg“r n I8
mha@bith@nbliﬁbrhhﬁdiﬁgféﬁtéhﬁxEQWCHboﬁ%EfQ&%%ﬂy'% @arbon
carbon atom ot her than the carbon at 6-position can be
obtepresemyed simg, athatposndaweafben pyti gipesitgnt 0
whi ch bromine is bonded at a different site I nstead of
2- am nBUBther ondpis i @k nentseelr i of RN epo 2. For exanpl e,
when a binding site for the functional group is the
car R @F THSIHTENTION he i mi dazopyri dine ring

15 2-@&69§f3- 10 bronopyridi ne may be used instead of
2-amno-5- bronopyridine in Step 2. [0046] Further, a

precur$L g@gﬁﬂ : W L qactive hal agen el.e
site bel ng}g(gn a g%(%%ﬁe%%ﬁﬁ%ﬁ euslen. é’ﬁ‘%%%cﬂtgﬁ gnas
a L£Rf o LR tad,/1RA% HRD o §Jf%i'd11e€‘ﬁé:3/ Ffléfér]d'i@le
ring can be obtained by using 3-brono-I|-propano
| nsltesacthrofe Frhamomwrinalll UArCRIGPINE. ARSI NG &oxicity
resul ting conpound with p-tol uenesul fonyl chloride or
t dh e Rdegsndplty; o6 hwediln-a2- p4'dieghoet i20 agent for
t ol .uenesul f onyl oxypr opoxy) phenyl ] i m dazo[ 1, 2-a] pyri din
20 o Alghieiaesy/ st Kdsicreg Wil tithd ofvbitiogiicrig Ypr eoeld fuerther

[0047‘;[. , .
provides a compound 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.

25 BEST MODE FOR CARRYING OQUT THE INVENTION

{0037]

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

formula (1) or (2)




First, 6-brono-2-(4'-hydroxyphenyl)im dazo[1, 2-

a] pyri di ne prepared above is-di§solved in NN 25
di met hyl f ormam de, and the solution is suppl enented
wi th potassi um carbonate and 3-brono-| - propanol and

gf Ib{%ﬁge_@?cgof org ts%ﬁ{eaé iusr eo %lr pgfve%rqus%l}t cto%p%%tn ! r%or a

( 3" =y Or OXYRFORAXY, F&l}le_ Vi 4 -alpyridine. This

- 211 _FQIES dllss%lec) |nqé)§réll§ddrizc@{spéﬁféld2nent ed wth

pt ol uengsid {005 Ch| of Ile MNF& o AL RAN AND 1HRR 1 sor
reacted at roomtenperature to obtain

6- brampridrd £or 3' radioactive halogen-labeled compound

p- t ol uenesul f onyl oxypr opoxy) phenyl]i m dazo[ 1, 2- a] pyri d
S5i nedr@siiad argein eopainetntThe ameupteebnthénvention will
pt ol uenesul fonyl chloride to be used in this instance
mayehelesxyddsiove tedliag vhet oaske ofedetivdbusybstanhgl-2- [47 -
and is typically about double the reaction substrate

6- briomd-2oropropoxy) phenyl] imidazo {1, 2-al pyridine.
[4%—&%‘-hydroxypropoxy)phenyl]inidazo[1,2-a]pyridine

in D lar ratio. [0048] A conpound in which the

| k : ' d henyl that i
bound (o e 5 PSP 6 LB BasBpghrdlAE FPnfpet
10 D0UAG H @, BR9LheLoRISL! EB”?E:g_EFgé?zt-BﬁoﬁélE°§' tion, for

exanpl e, tributylstanny

(3hyldreerapeeppryhphenyFliigm dazol kedpahpyri ¢hnenydi ¢Astance,

has a fl uoropropoxy group at 3'-p03|Plon, can be

symheesiezedibn aanobdaneadwctbdt he s888r#gacsi OtRSordinary

above except using 3'-hydroxyacet ophenone as a

r edethndsi n§pradxahple, Ehehwmdtbzgadesopheadnenia Step

1. %0049L (A nmethod for synthesis of a radioactive

hat-é§&het 4b8l eBiB8npbundfriekl , and n@s ks s of . Kenneth,
duction gf a radiogctive 25 hal ogen-| abel e

15 P’ I be| ed
colpouRdaBtoPHFRY T o " BARBLAETY aspalt: of? ) privskhio-3461.

~inygptben will be described, taking the case of
2-[4;-? "-fl uoropropoxy)phenyl]-6- [123n
i odoi mréazo[ 3.-BrahBYhr 0hPBroxyallroph@Rad as prepared

above is allowed to react with 2-amino-5-bromopyridine to
prepare 6-bromo-2-(4'-hydroxyphenyl)imidazo([1,2-
20 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
25 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{1l,2-alpyridine

hydrobromide salt as white precipitates. The solvent



For the production of 2-[4'-
f1 uoropropoxy) phenyl] - 6- [123r]98d0|n1dazo[1 2-a] pyridi
ne, a [1231] sodiuniodide solution to be served for
Iabeling 5is first obtained. A [123-, liradioactive

ol cap % OBLANGL Do e AMLE.A KoM Bt o

h a xenon gas IS as a

t 0 S Bka: hapdha g‘l % é:ligjg}écf Eiq'{ %a%tlgwx\ﬂelalroq:leg%tlon

is made into [123I]so ion

knowy netdiesdss, ardHsRA fQla thedd ab?héngeaéggéﬂ']

Then, the Iabellng precursor 6-tributylstannyl

[4tdﬂﬁeﬁdﬂum&m&qp&xykph@mﬂdﬁdﬂmﬁﬁQﬂld%ﬁ&ﬁ!%Edhﬁ@nbs for

di ssolved in an inert organic solvent, and a sol ution

5of e [ P2GT] ivbda ek sdilysaltyad oReraeryias . achik

and an oxi di zi ng agent are added thereto and al | owed

t 0 ALt o Sbeaiselreps tE3bef ugerdo prypory pphemypilht 6-

[123 |od0|n1dazo[1 2-a]lpyridine as a_ target conpound
& hiotent &Pg&ﬁﬁ@c§oF$§nFeéF§§@PV|ﬁ@wﬁﬁ@rprébusbcnld be

no reactivit

| h
P%%tgﬁg%?la‘ﬁ ARl s ﬁé’%ﬁ?éiﬁ 3%'8” 128, ) H&lgugﬁcome
,used.
f%gsl?]%l%@q?hégggbggg @%gc B s Lo RELE i gucts.
10 pr eber akb EerﬁEhOELBréﬁbd4’ Pgdrgggagékggﬁéﬂg?ggfﬂtan

is not parficularly Iimted as
thamomndabbﬁﬁegﬁohddhéetbnlbhﬁm6$a$5|QQeaokéi'Qﬂe f@%btlon
is preferably hydrogen peroxide Or - 23 - peracetic
ackde Fmeuamtoofit aobolhenvxtdi béngsagesant be bgbaddedy to 50
may_be an anount sufficient to oxidize iodine in the
re@®&tion sol ution. [0053]

[0041]

15 Next, the reaction solution is filtered to recover
the precipitates. The white precipitates are suspended
in a mixed solution of methanol/water (1:1). Then, an
agueous saturated solutions of sodium hydrogencarbonate
is added thereto in a very excessive amount relative to
20 the suspended precipitates to release 6-bromo-2- (47 -
hydroxyphenyl) imidazo [1,2-a]lpyridine as precipitates.
The newly generated precipitates are filtered to recover
6-bromo-2- (4’ -hydroxyphenyl) imidazo[1,2-alpyridine as the
target compound in this step (Fig. 1-1, Step 2). The

25 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,



5A conmpound | abel ed with a radioactive hal ogen ot her
than i odi ne can be synthesizedtby~| abeling a | abeling
precursor that fits a purpose of synthesis with a
radi oactive halogen that fits the purpose. For

ex o sl rgerg ntheS|z 2-14" - (3"-
10?%%%?#Pﬁ%¥%b?bp&i§¥‘ SyT) %%rgkopﬁ£§55891 2P pFgmple,
di RBert 2hel |ng e

6- brS%DB§&%4 - 4 - %%%gufpg% 8?§pﬁgp8§yf8ﬁenyl]lm
ld%bﬁ&%ﬁ%dﬂdiﬂ@ @bDQOC%ﬁoﬁelﬁeﬁgkgd Whkhmh %8Bl solution of
fluorideion in the presence of a phase transfer

catvaltyst/ manthapol agsiyuBeC askanahe anl2h0084] of!l abBut 40 to
nmet hod for synthesis of a conmpound of the above

5f odfGl al(.3) The géPpunt fofresbdtuf diydyngdesisbeiatte is not

10 6- &ﬁh@@ﬁ¥|§5€ﬁg¥gea Léluﬁgon of sodium,
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precursor conpound for a radioactive hal ogen-I abel ed
cofpeGAd) cadiler diimatedr asalomphed fior isymehgskescebsave
precursqor conpound for a radioactive hal ogen-1| abel ed
coﬁﬁ&&ﬁ&vﬁcEQrBhﬁgapevﬁnd@ﬁﬁ@ébﬁénpréﬂlphéapﬁéséﬁtIeactlon

i nye t|on wil | e descrl ed takl t he case of
6- £ EﬁfﬁFgﬁan ZETQPE when thHe reaction is effected

(ZpaByg; exnvehbgyyl phepxi @;gs‘éaig;msl PYRE RS unt of an

ron
hydroxyet hoxy) phenyl [ I m dazo[ 1, 2-a] pyri ydrog???%¥?onate to

4' behydaedayseetnphesgpeibs 8bloVesnt 8ah €BEt aMbbih 25mL. .

cupric - 24 - bromde to prepare

2- be AR} 4' - hydr oxyacet ophenone (Fig. 2-1, Step 1). In

this instance, the reaction can be conducted in

accordﬁh@@ wFRR 6rEFamey2 mét hobgdrésypbsanp) enidago [1,2-
od described in a literature, King, L. Carroll and

05% R LG R RFeRHTCd PP b TR GBI EeWhb Y isd,

e P S TR A e e POt ass by e
' Scé‘fl‘;&’{@@e ton & eagh Mhd %ﬁ%%éoﬁaﬁgeowrrlgl Pd® dreto.

prepar e

2-rfde - Feyals 03P heddd + & | Pglod 1 ezl 2= P
(Fig. 2-1, Step 2). This step can 6§1dg%%95%%%?|1ﬁf€?)for

t hevéohiqgivi g plocerhire- bS] - [ TS{37 -

2-brono-4' - hydroxyacet ophenone and 2-am no- 5-
fluoropropoxy)phenyl] imidazo[1l,2-alpyridine (Fig. 1-1,
Step 3). The amount of potassium carbonate to be used
may be an amount that can neutralize hydrobromic acid
generated from 3-bromo-1-fluoropropane during the
reaction, and is typically about double the other
reactant 3-bromo-l-fluoropropane in molar ratio. The 3-
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[l,2-alpyridine in molar ratio.



15 i odopyridine are dissolved jn an inactive sol vent
such as acetonitrile, and are &flowed to react with
each other at a reflux tenperature for 2 to 6 hours to
produce 2-(4'-

hy @%ﬁg@henyl)-6-iodoinidazo[1,2-a]pyridine

hydr obrom de salt as white precipitates. The sol vent

used i RrhichradnieRSkaRcemRY -Ra-aqgionitrile or
anot her solvent that is usually enployed in a simlar

r e&gub@Bprbpbx¢XpABhS1L ] ﬂ'ﬁ&ﬁéﬁ@'[1§‘Qda?%?t:98§nen3_§s dissolved
reaction tenperature nay be a tenperature allow ng ref

| uxnngiokeneexanyl eft4+0€rnbenyl arisel ventdiad,
acetonitrile. The anount of the solvent 25 to be used

5 mapibdtanbuhpihinsubhicaenatadyeiteashotthe ofacttomkis-

however, it should be noted that if the solvent is too
muéEkRirhenyiphospesne Hailaduin &beobtded. pridcipinamadsion
of reaction products. For exanple, when 2- - 25 -

br BiBtUrenyr BRyheet dpheheie PR ancadotipicted for about 24

e e R CELISRE S £y T P
rrLchLQIQéé%% BNeX! o p]]ShF'ff@&{-l%SH mﬁ&'g&@&@d%' toned: 0
% &¢i prtates: e rtep

recover t reciprtates are

10sugggyggﬂlstgnﬁyﬂd%eg4sokyblon of net hanol / wat er
(1:1).
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en, an aqueous saturated solution of sodium
hy fil ogesasashena) ghésy BOURNI4 B[ Bf D-4 Towr V@i Ye EXE 6518 Marget
anmount relative to the 10 suspended precipitates to
r etemgeund (4Fidqydt okypheey 14} 6- The amount of
i odoi m dazo[ 1, 2-a] pyridine as precipitates. The newy
gelhes S etopreki bk atesbaresed | eride 2 oinacoves Y foe an
hydro§%ghen 1)-6-iodoi mdazo[ 1, 2-a] pyrij di ne as the,
t 2P G oy 170 t%hi CREEPLE et 11t e pe3gesshes

TRl 1 AR s8l o el e aol a5

speci fical
tosgbhect § neid&actl opy i dPvever, idishapl d He ot

fef 1eéjahct i
that i f the anpunt of t%e n1xeé)so ution is too nuc ,lon

preahPt tatd on- oy oflucti s- w41 be hindered. For
exanpl e, when 2-bronp-4'- 20 hydroxyacet ophenone in an

anbluntr auororespontiergy 1ol ddawm] 1 i 5- algeed; i dhee m xed

sol ution of nethanol/water may be used in an anmount of
abb@440 to 100 nL. The anount of sodi um

hydrogencar bonate is_not specifically limted as |ong
as it TReH e} ARV el k| atfWestbtugrt at the 6-postion

a ove-desq{ib 5 rechpit tes as reaction

s %%qgataes.rlﬁgﬁly e SR Ha QGRGTF 1'% f ect ed

underd %£% 'dﬁﬁﬁf.%ﬁ nditiqgns,:.th mount of an

aqueousﬂgla u?.l\gi eld SO éu S;g'he%o dis%d)?)uq:rﬁ Iﬁ/e r'pgéanxglaor%onate

;g%iﬁ(t%%i%g[ﬁcytl%itm% SRR 1O purgsess UM QD L BSisteaq
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).



[ 0059] Here, 2-bronoethanol and

t - but yl di phenyl chl orosi | ane {™bPSC1) are reacted with
each other to prepare 1-brono- 5

2- (t-butyl di phenyl sil oxy)ethane (Fig. 2-1, Step 3),
sengld gﬁly In this instance, the reaction can be
carried out in accordance with ordi nary nethods, for

I hod . ) A
Syt hoon s MBI HeSGH kRO Bp gy I RECEING, o BATLE cne
10626 . 60L+ r 1
2- %% @%y rgggghghylfhg FgggFﬁ%gg%o Ou? éspirI%F%% atom

pr epaeedthbavehkscsubbhchent Lpodﬁt@@n dissekveBthtned by
N, N- di et hyl f or mami de, and pot assi um 15 carbonate and

5 1- beonyg- 2- compotigtdivpheny| srddyhet hing werehbdddedromine is
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thereto. After this m xture was stirred at about 90C

f oPoapbedt a2 RAodi§feuenat sibe etingsbehdnethl oanieo-5-

sol uti on was added, extracted with ethyl acetate,

coHE@WPPﬁFé@lBﬁ EFﬁ?Il%C%F%Peziay%ﬁr Qﬁﬂﬁ@&h&oﬁﬁﬁﬁgﬁan1
gurlflcat on iS gerf rmed.to obtain 2-[4'- '-t-

Pytdiprefiyrsi foky ?ﬁo YV phengat - $£ ¢St %E%cﬁqygpn at 8-
2: 41 gL 604 a1 10 f. pot
a %EEQ%QS (F Ohe 2y idaégﬁ% dlneerﬁggr TO %ﬁoﬁﬁ§8|um

onate to be use an ‘anou

geﬁ%gﬁ% g?1?¥g%gg%8 ?dl oxj?%t%ane Riring the

reﬁﬁbMprrﬁ@ﬁnéSlﬁy@tQ@Jiy double to triple the other
reactant 1-brono-2- (t-butyldi phenylsil oxy)ethane in
nol@p46hti o. Further, the
1-bronn-2-(t-buty|diphenylsiloxy)ethane can be used -
27 - i Aushhexcesspbyecansomt compatidewtoh theradhoddoive

substrate and is typlcally about 1.5 tines the
ré%%}?%%ns¥égﬁ}%ﬂ1§lte being an alkoxyphenyl substituent

2- ﬁ-(ttac CEOXé/phe 0116 alvtoodmcl)-I dza—zp?c%%]'i 48 ca‘} F%‘ffeﬁj-iegani;{dazo

t
[ - l L%é Eiilt%dﬁadrﬁenylz%l? aolxrilee hb&y% Jhne%yl]bréjmo 1-propanol
|CEK%E@éEﬂ5ﬁjaikﬁﬂﬁﬁulihﬂﬁbf6§f3ﬂ§ﬂg‘“&ﬂﬁjf@édﬂlng

tetrabutyl anmoni um fluoride to obtain 2-[4 -(2"- 0

hyacks sxxdytet i xympdeamdl it qdaiotivazell 581 licHiRR: or the

(Fig. 2-1, Step 5). In this instance, the reaction can
bétd§¥rié@roexamplaccérbanme—ﬂkﬂh'eﬂdFHaFy met hods,
for exanple, the nethod described in a literature,
ofgatiien %m@saxmqpommemﬂd g BaZrId8)2 - ay@lyridine
daﬁ)be synthesized by the following procedure.
[0047]

First, 6-bromo-2-(4'-hydroxyphenyl)imidazo[l,2-
alpyridine prepared above is dissolved in N,N-
dimethylformamide, and the solution is supplemented with
potassium carbonate and 3-bromo-1l-propanol and stirred at

room temperature for overnight to obtain é6-bromo-2-{4'-

(3”-hydroxypropoxy)phenyl]l imidazo[1,2-a]lpyridine. This



15(1997)). [0062] The obt ai ned

2-[4' - (2" - hydr oxyet hoxy) ] pheny%1- 6-

i odoi m dazo[ 1, 2-a] pyri di ne was di ssol ved i n di oxane,
and triethylamne is added thereto. Then,

bi s(trq [.514). .a _cat al yt.i c _amount .
tefﬁl rgakc%:%%%égilJpelhc{e1 nlﬂz %ﬁégﬁ%ﬁ e psgﬁ\b&&n\?r%tg ewégg‘ea'
t hereat Qo B 15 JrRACH 102 1leX Uil | Sheake ut ,29C
and reaé?%d fofﬁgbout §4eﬁg&F§FfEﬁﬁﬁﬁ%e%aghsgﬁgekngs
di stdddted oftf rash elrRrRLearaphic RYLIh 6abk-8ReLs - [4/ - (37-
performed to obtain 6-tributylstannyl-2- 25 o
[ 4'p-(t21ueydsaiyrenyaxkypdpheny) bhengazehliadzal pysL di ﬁ?ridine
as the target conpound (Fig. 2-2, Step 1). The anoun
5of alsi ¢ theirigetty lcomppuind . beTluis egsmbunt o8 tist@nce may be
an anount satisfying a condition where it is excessive
- solnengeadlifpayilehipsideatpi bs sgbdt fnt ehis instance may

spEFificaIIy, it is about 1.5 tinmes in nolar ratio .
r eP5t FYEeEE1VRe TREEELVBNEQUBEEr HEACtion substrate, and is

Coscpiradadt SRR nCFE o o accorpotrrone 2-
ritdagdpyr P aPnerpprabekl PRaBPT LhESrk Lhngrat pyridine in

10 SuRst bt-uepts8t her than the tributyl stannyl substituent
is obtained, various bis(trialkyltin)s that fit
pufpoge$ can 10 be used instead of bis(tributyltin) in
Fig. 2-2, Step 1. For exanple, when a conpound having
a tri mét bphpbandyinswhitht tbhat adkoaysghbit i teaht abothe to
6-position is synthesized, a reaction simlar to the
abgb% PBANYE peeRr Heat i hs Fpgund-po SrepRfpasitipn of the
bisétrineth ltin). 15[0064] A conpound with an
i nt %f%%ﬁ?ﬂ%?%ﬂ i FERY nl P CRRE heC et bRy el Finm tihan

f i i bon, at t t th

15 ¢ P 2 el Ol | Or e kR0 e Bt e 2 13 -
o e SroEbEe ooy | AAORLI N0 A 2oL P2 A QNG Shicn has
| aslopyibEbpeopsed drop Gt 2L p P @, FYn V@ Phfrhesized

when a binding site for the functional group is the
caiorcabdr Guposiwitn the tdumd nrekazo i thdid Bxcept
2-am no- 3- iodopyridine my be used instead of
2-@anm-5- - PRl odepiatieimndme Rg.a 2edqctStrep ihisHeROBTHE 47 -
20 hydroxyacetophenone in Step 1.
[0049]
(A method for synthesis of a radioactive halogen-labeled
compound)
Next, a method for production of a radiocactive
25 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]iodoimidazoll,2-a]pyridine.



(A nmethod for synthesis of a radioactive

hal ogen-| abel ed conpound) --2%2-- Next, a mnet hod
for production of a radioactive hal ogen-1abel ed
compound accordi ng to anot her aspect of the present

I nv, Ekﬁn wi |l be described, taking the case of

radi oacti ve i odi ne-| abel ed conpounds. 5[ 0066] The

synt hesi$- qdj%?yé}% Ve io%di2r1e[-4l,qb(§!,,e_d conpounds can

be perforne ssol ving 't he 1abeling precursor

CORMQIIY oRRASBHAR,ADOYE (FT eaHELSm; hner i d
organi c gg{ven ,9add¥ng a 61231] ggg?%%ﬁggﬂgéglé]pyrldlne’
sokut[f O] elisaunedoly dknewnuiebhods bheEetgeqaddings 881 ing
acid and an oxidi zing agent thereto to effect reaction

5 As ian fiimertt obtganied. sk vENAt T It s@0dan thigrd heodahel ddig be

precursor conpound, various solvents having no

r eg®tvineg Wyt hfoheekabplengapkrounsoethofil?281yhich a xenon
sodi um odi de and the 15 |i ke can be used, and

pr 8f&r &6| SRt REnd| CehHebeanded*PPoO87io prot@g bhwbardment .

g, Mays; d ' ,.and preferably, |
Ry BN oF FLZ 0 G2 THES kPl o7 g dgeRt 15+ of 1) sodiun

Ly, Limted as. 20 | it ffect th
ot 4t an ot or e TR 1t Bt teidr: Snn e o one

10 Prefgeabhy hydrogen peroxide O peracetic acid. The
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amount of “"the oxi di zi ng agent to be added nay be an
ampoot1sufficient to oxidize iodine in the reaction

sol ution. 25[0068] A conpound | abeled with a

radi oaChene hakogehedihgrptrbatrsodi fetcaBub@lstannyl-2-
synt hesi zed by | abeling a | abeling precursor that fits

a phf pb63e- biusyenhesdsy Whénwyll imBlazo fad cagpyvieline is
hal pgen_that fits the purpose. For exanple, in order
todjsg?&’%%%‘iizféneafﬁ 18m\%Y @ RpLlg gsekvent, and a solution of

LRI be BE AT B A5 BRhondh e Bnds.an
® SRR Sl LA S PSSR T e o
Cadisdash  3nd4pat@ssisdMecaLhepaks) phfedl -6 -
[***I]iodoimidazo[1,2-alpyridine as a target compound. As
the inert organic solvent dissolving the precursor
compound, various solvents having no reactivity with the
labeling precursor and [***Iliodo bulk can be used, and
preferably methanol can be used.
[0052]
As the acid, may be used various ones, and
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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(Methods for preparing and using a diagnostic agent in

10 accordance with the prese‘nt2 nventi on) The

di agnostic agent according to the present invention

can be prepared as a solution which conprises the

pr [ il v I - I compound bl ended _
rarertal AREE o aR ARy R 2 PTRR Bieg BEE co pe
R BggedS mk9 %@lHh!QHOQHE'gﬂfkRMiéﬁtuEBegxgang iodine in
appropriaté pH, |ike other conmonly-known radroactive

di agaoskhetagantsiubAcohhi s i nstance, concentration of

the present conpound should be adjusted to not nore

t hda0BRA¢ concentration at which stability of the

present conpound is ensured. 20 Dosage of the present
conpouid cogpponds pabefledakliyhl anraddoastlioaghasogéni Sther
sufficient to obtain an inmage of distribution of an
adR'Ansteféne agent be Feynekaspred bn takelbfg a labeling

i odi ne-123 123I%-Iabe|ed conmpounds and _ .

f 1 BOPFHETSY 185 C | GbEF et RORROTMARL sipRiReshe twiBD® MBg

25 d f 60 k i ght b dm ni st d
eEr RS ETs G Lo dtar Tos Do SeF TR o Gt eerEELe
a tSy ' knowp, met hods. For exanpl e,
iggﬁni-ﬁgg(ggs%%:agg?g%ec%ngguggé caﬁ be inagegpby a
SPE@}]@QQ@&@EH&poxy&%héng@ﬂLg—E&HﬂBEH?d&§&}§E%;iﬁﬁg%fgine,

y a

conmpounds can be i aged PET appar at us.

[ OEH] 1 &Y mdabt@rurdde Priesems-d-npent {Dn4d.s

descri bed below in nore detail by way of Exanpl es,
Conphureite wel FranbbegarpbRefmiandd imxiatqtell , Haleweridine
these Exanples never linit the scope of the present

i Rt ECEamIwi th  KOFhfineries| bwingn Exaepbessendre of
names of the individual conpounds used in the

exp TNt E I IR | TRt RS s fdtth Rt e rarbaqratey)
Tam@_:"ll]-l Compound name Conmon nane Conpound

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

formula {(3) or (4)

(A method for synthesis of a precursor compound for 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”7 -hydroxyethoxy)phenyl}imidazo[1l,2-alpyridine.

[0055]

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

hydroxyethoxy)phenyl [imidazo[1,2-alpyridine, first, 4’-

hydroxyacetophenone is allowed to react with cupric



6- bronmo-2-14"-(3"- 1-1 5
fl uor opr opoxy) phenyl ] i m dazo[ 1; 3. a] pyri di ne Conpound
2-14' - (3"-fl uoropropoxy) phenyl] -6- 1-2
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i odoi mi dazo[ 1, 2- a] pyri di ne Conpound 6-brono-2-[4"-(2"-

éo %fdunhh%@@dq@ﬁé)p%]@ﬂ ]Hrrgrrﬁi)aﬁoL%l}f%i'r%k{@é@eqlog%enone (Fig.
npo

2- 141 (e qqroethom)_ahgﬂ%kn@el 099@%9&5@#2 aﬁ 1@

a] pyri di ne Conpound 2-[4'-(3"-fl uoropr opoxy enyl]-b-

| - Sedratlaitridddzo [sbcdrakpyd mﬁlhn@raqﬁawndlethods for

2-[4"-(3"-fluoropropoxy) phenyl]-6- [-6

example, the method described in a literature, King, L.
Carroll and Ostrum, G. Kenneth, Journal of Organic
Chemistry, 1964, 29(12), pP.3459-3461.

[0056]

Then, 2-bromo-4’-hydroxyacetophenone as prepared
above is allowed to react with 2-amino-5-iodopyridine to
prepare 2-(4’-hydroxyphenyl)-6-iodoimidazo[1,2-a]lpyridine
(Fig. 2-1, Step 2). This step can be done according to
the following procedure.

[0057]

First, 2-bromo-4’-hydroxyacetophenone and 2-amino-5-
iodopyridine 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 2-(47-
hydroxyphenyl) -6-iodoimidazo[1,2-al pyridine hydrobromide
salt as white precipitates. The solvent used in this

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 solvent is acetonitrile. The amount of the solvent
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-



[125I]iodoinidazo[1,2-a]pyriging Conpound
2-14'-(3"-f|uoropropoxy)phenylf—6- -7

[ 1231]i odoi m dazo[ 1, 2- a] pyri di ne Conpound
6- brono-2-[4'-(3"- 1-8 L dazof 1.2 L o

' §R [+ iQﬁQﬁ%% [ az - i dine .
EbnpgﬁngE?F{'-(Z'-?%ﬁg¥%%¥ﬁ%?y§%héﬁyfﬁ-g¥£l-8rreSpondln9
[ 123 Jicoegion dazQlsba2 ralPYhediBg ol - 82 éggﬁgzz%gua
Exanple I-1: Synthesis of 6-tributylstannyl-2- - -

f | werlepnepaxy Heheryld] caindazohbotrakpyehbdgphens,[ 0073]

550 nL of ethyl acetate was added to 28.17 ¢

(cdiO0é$ponding to 126 mmol ) of cupric bromde to
obtain a suspension, to which a solution of 8.18 g

5 (corr edfsertdi ridiet reg@td ool usfiod' ikydidxyaedt opheaoseer
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in_a mxed solution of 50 nL of ethyl acetate and 50
mLEHf Pprecipitates. The white precipitates are suspended

in a mixed solution of methanol/water (1:1). Then, an
aqueocus 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-a]lpyridine 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
brecipitates 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



10 chl orof orm was added. Then, the resulting mxture
was ref luxed. After 5 hours; 4the reaction m xture was
cool ed down to roomtenperature and filtered. The
resulting filtrate was concentrated under reduced
pressure. The r sid%e was di ssolved in ethyl acetate
anaoiﬁﬁﬂggtgant ©18P88EoP8r Phg operation with addition
of[%%%g e charcoal. Then, the resulting solution was
fil'teréd and concentrated. The resulting crude product

was pyﬁéféedzbﬁrBh%%@hih'gC%FQE%-%%%&E@i%ﬁ%@?ﬁ%@%é%BQ!1ane

(elution sdlvent: chlor ot orm net'h
regrgsbabhh zgde20Ereanelhyh QQQEaBgﬁggtﬁel?P@b%f@ef*bromo—
3.7 mol) ©

to obtain 7.25 g (corresponding to 33.

5 2- broEobdtyl BYgrexyasel epheaengnéFigigl- % 1:3% €beld)3)
0
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[0074] 2.15 g (corresponding to 10.0 mmol)

2- bepapatdely25 vy drioky aoedtopimnonshantkdctAbrg can be
(corresponding to 10.0 mml) of

2- @Arndes- pubnbpyacdindanee ewilt ssordivaiy BOtdbdef for
acetonitrile. The resulting solution was ref |uxed in
anc¥PIPHEt htBe 1o5erdofeschbed. 1nfe et it pEatonpl BTERNiC
- 33 -.of the reactjon, the reaction so|utjon was
co%yaahﬁﬁﬁﬁ'tSofﬁonY?ﬂnp%?atBr%?OaZ%O%?ébi%@%at%%fW%r%ﬁ
fik% g and recovered. The precipitates were washed

Wi t ace{bnitrile and dried under reduced pressure.
Thegshesul ting crude crystals were suspended in a

m xed solution of 20 nL of water and 20 nL of

net hanthenTheRe 2bout -RHaAbxPhhangdf Usat 88o SRUEMES [1, 2-
hydr ogencar bonat e sol uti on was added thereto, and the
m x1 pyeidise soregated dlosvd g nub £81 alsémgl AMkried,

ul trasoni c washing machine. 10 Precipitates were
fidieselvemdin dENedie: thohforreamide) tamd pobassiom
sufficiently washed with water, and dried under

r SORCRPPT 2SN el ~ Pt A HF 2y YR Esporine thene
8..32 f_6-bromo-2-(4'- . . .
hy‘%%%r%%%%f& 5*?‘?%‘%%?8[ %‘,f%-e&] s &t ERg vaf. prigred at

2) espondi o) 04 4 I .
IR TS, sor a9, T8 AAEEL SOG40 T Qo TIP crgorsce
t had1 wesors Uidd Glidd Y G Rt ddy ey W) Stdla Has,

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

Moz romer tesgosdli g dtth 20 sk amwlayadr pais dhbmatogram
carbonate was added thereto. The m xture was

s Uppt elhera teicbwi itsh He3E artmgd dra espondi My (40 -1(B’ 1ol )

of 1-brono-3-fluoropropane, and then was stirred at

r GO Y et sel sty sSrdrasahareny 14 téeri advel meistast ekl @

of the reactign, the reaction solution was 25 poured

i PTG 18t riadteF T & i ABS @PRnt of potassium

carbonate to be used may be an amount that can neutralize
hydrobromic acid generated from 1-bromo-2-{t-
butyldiphenylsiloxy)ethane during the reaction, and is
typically double to triple the other reactant 1-bromo-2-
(t-butyldiphenylsiloxy)ethane in molar ratio. Further,

the 1-bromo-2-(t-butyldiphenylsiloxy)ethane can be used



chl oroform The conbi ned chloroform| ayer was washed
with a saturated sodi um chl ori4ié solution, dried over
anhydrous sodium sul fate, filtered and concentrat ed.
The - 34 - resulting crude product was purified by

| ' . : LG-908
T T T
|ngﬂ%tﬁﬁng?picgﬁqE)abgﬁkugngyEﬁgegA% LFégkégggeéubstrate

trade na 5 manuf acture pan a
I ndustnyn npec ; ; » Db ] e. €;
e S Y R b E TR R s

mmb)aef retheono- 2-[ 4' -
(3"-fluoropropoxy)phenyl ] i mdazo[ 1, 2-a] pyri dine (Fig.

51-1po0step 3). 10[0076] 85 ng (corresponding to

10

15

20

25

0.24 mmol) of 6-brono-2-[4'-

(3"-f| dbeopr 6pbxyypHépRehyirsdayo[ grevn] pyr tHenebrasned 2-
dissolved in 10 nL of dioxane, and 2 nL of

t r 18t ny? ant neutgsd igaedy i aibk exye tiipren) Phesy bl -6 -

(eqLastheation, 2 0,05 0 ml) gL BeLliLg LI

t iS-tri | ph hi | | adi ded
Lokl ey anceR e b e pOEA,

f Lyeng 544 f . .
o Sl B L 4 g (e

prepay attee JLC (18 WHien iselveerle, hexaneethylh agst ake
= 6/4). Further, the resulting crude product was
purd T et byutr ety cd @cqrdpatatwmen HRkdE {HRF Gappaiat Usr
LC-908 (under trade nane: nanufactured by Japan
ArFgnpal thriustlyodolesdnihed ioolairn tdwet W CElrg2ic
(under. trade 25 nane;_ manufactured by Japan Anal ytica

| b RERSERSy. | Cet k. )Vonnbetedt kogek ), ishhi | & phas4s

ch rm, to obtain 42 ng (corresponding to 74.2
pngf%§%® 6- tributylstannyl-2-14"-(3"- - 35 -

fl ropoxy) phenyl ]i m dazo[ 1, 2-a] pyridine (Fig. 1-1,
Step 4). [0077] The NVR neasurenent results

oA YA AN T 5
iodoimidazo[1l,2-alpyridine was dissolved in dioxane, and
triethylamine is added thereto. Then, bis(tributyltin)
and a catalytic amount of tetrakis—triphenylphosphine
palladium 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' - (2”-hydroxyethoxy) ]phenyl] 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



standard: tetranethylsilane) are shown bel ow. [0078]
NMR appar at us enpl oyed: JNMECE 500 (manuf act ured by
10 Japan Electron Optics Laboratory Co., Ltd. (JEQL))
1H NMR (solvent: chloroformdl, resonance frequency:

50 +a0+8. 0127 1.1 = 7. . S

7. 75 b yetry O rSget Sy Ehpe ey BlebThiéihy ic s

1thoﬁt0@tSﬁtgﬁeénﬁnzh%laﬂ-@thgtreggg'§e4€oot§%'réaé%ion

6.0 Hz, 2F), 154.15 (t, J = 6.0 Hz, 2H) . 2.20 (dqui At

JHEuBseOatetl: (4 - (57 OnplroRPbcndubliodedy (18- 6H)

1.39-1.31 (m 6H), 1.19-1.04 (m 6H), 0.91 (t, J = 7.2

Hz Lo8elimf88Z8] 1 Exaapperid®ne Synt hesis of 2-[4'-(3"- 20

fl uor opr opoxy) phenyl]-6- [125 ,
51jil8@eshi dazo[ 1, 2-a] pyridine [0080] To 53 pL of

a solution of 6-tributylstannyl-2-[4'- o

(3"-f | IBEBpRopB%RyPERENYL Finf davbf il puahpyat dihe §rposition

t hapol tration: 1 mg/ml), 100 pL of 1 nol/L
e D CHR e FORET U 251 TR TR 1k e DFy St TNy

2 ' 10 plL of 10% (W Vv) hydrogen . .
S A L LTV
t t . Sg -
costandal AP AL OLPI IS Msrposes can

10 f obé Ok LosEkdd ORS, biP(ORIRI1Ein) in Fig. 2-2, Step 1.

2-[4' -(3"-fluoropropoxy)phenyl]-6- [12s-,

1 i Fodoexamare] hyiZea]pyrombaend nastign.a [08ddthylstannyl
substituent as a substituent at the 6-position is
synthesized, a reaction similar to the above can be
performed in Fig. 2-2, Step 1 using bisg(trimethyltin).

15 [0064]

A compound with an-imidazopyridine ring in which the
binding site for the functional group is a carbon atom
other than the carbon 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-

25 iodopyridine in Fig. 2-1, Step 2.
[0065]
(A method for synthesis of a radioactive halogen-labeled

compound)



5HPLC conditions: Colum: Phenonmenex Luna C18 (trade
nanme; manuf actured by Phenomen®k Co.:; size: 4.6 x 150
nm Mobile phase: 0.1 %trifluoroacetic

aci d/ acetonitrile = 20/80 to 0/100 (17 m nutes, linear

0 L r avisi R SRPE o5t Egﬁcgfr@?égh( Bet BoRghoactive

| h: [ ;Y]
R el T e
of vwat gh-cWastaddednt 9ohNGihRagLi QBschBe ?Syéﬁiﬁ% the case

sol uti on was passed through a reversed phase colum

(t bEdeababRC-tSep- Pakifheeghpbeegdcbhpdenas k) Light Cl8
Cartridges manufactured by Waters: the packed anount

5 of [pheepacki ng agent: 130 ng) so that the colum

10

15

20

25

adsorbs 20 and col |l ects

2-[4' - (T3%- plyushepriepotyyphéepptfige iodine-labeled

[ 1251 ] 1 odoi mi dazo[ 1, 2-al pyri di ne. The col um was

ri ASBECWRER fap befpanferfedndyt @bpealvingfthke hbotling
was passed therethroggh to elute

2 RESCYBECF | GOTOPBpoRyTPRER] 13 gabove procedure in an
1251 11i imd . 2= Ldi ne, T t of 25
LGRLLeRauTSarshi gl A DSy Toos il oo
h - i s T, [ 5.2

(necetich SUolivaoly Pt kit LRSI o

re&@i&,aﬁ@eaﬁagkﬂ@ﬁﬁﬂﬁiﬁé O [ EeRdt & hey COPRAUND-MAS: i on .
96.0% - 37 - [0083] LC?anaIyS|s conditions: TLC

pl & ean RPadBE25¥g4 1 @dso Dasier, dipgd Beiny athdyl vtk

Co., Inc.) 5 Mobile phase: nethanol/water = 20/1

Depeetior soBi oenprygldg Veamal guzerso BAS 250 (inpelo reactivity
BAS; 2500 manuf actured by FUJIFI LM Corporation) [0084]
Ex%hipl et e stalghing pre@irsoy 4' [(3lsodigim iodide and the

fl f:?]gé)pcr:gl?%(g)@sheec?ygﬁc?_pagéggr_ébly methanol c¢an be used.
{0067]

As the acid, may be used various ones, and
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
peracetic acid. The amount of the oxidizing agent to be
added may be an amount sufficient to oxidize iodine in
the reaction solution,

[0068]

A compound labeled with a radioactive halogen other

than iodine can be synthesized by labeling a labeling

precursor that fits a purpose of synthesis with a



I iiodoi mdazo[1, 2-al pyridine [0085] To 70 pL of a
solution of 6-tributylstannyi-20[4'-
(3"-fluoropropoxy) phenyl]imdazo[ 1, 2-a] pyridine in

met hanol (concentration: 1 ng/nL), 100 pL of 1 nol/L

15 h%g o%gﬂprl%ﬂﬁCId %éfSl]so%LugklggkﬁgﬁgL igg¥3§$gmple!
f %

'er'o‘x’.% 'métr'e"%ar%‘%% A o S L s

sy é@ﬂ% L%héggq: #%%358 Eznzgégkggglonz Lhe; jabeling

subjecte as

irkod 2Lq400t@inp2uhdine3h henyl
flgg?tpfbpoxy)ghenyl] 6- [mﬁﬁ?%do?ﬁ?dgzgf¥ % a]pyrldlne

5 as nd thicdetiidano [[0086] pie iatinef cuat e wascaddeditn the

fraction. The 25 resulting solution was passed through
a rle{®irsapings 6 arolimmt He adesamane o fSepPalke transfer
(registered trademark) Light C18 Cartridges
magatadtygiteandy poinessgumt herpaoked. anount of the
packln agent: 130 ng) so that the columm adsorbs -
38 00884 col l ects 2-[4"-(3"-fl uoropropoxy) phenyll- 6-

odoi mi dazo[ 1, 2-a ri.di ne. The _.colum was
Ak oe T s L AP hy 0 e Al R pR e apgpnt in

10ma?&%@?ésngh%ﬁgﬁhEﬁgggf enkufngentlon)

uor 6pr 6pox

5[123|h%%d@h&bﬂ@éghé ggghey5§@b991n§hgoagﬁan 58%%%t

radi oactivity of the obtained conpolnd was 1

at ihkenendnotasypé hgsésarkdr bhes, sbher e ﬁl@ﬁ&ﬂséémﬁ\ﬁﬁses
conduct ed under the sanme conditions as in Exanple 1-2,
anthaspaesestl tadibect &dé onheoyenl Lopei sy ebmpdend blended
conpound 10was 97.0% [0087] Exanple 1-4: Synthesis of

6- browater| 4a-plyys p@ban_meneé ub£oRy¢ oxyproboxygphergijgen’ s

5|dazo[1tlona!>p%/r|d|ne 0088]

20

25

gol ionally adjusted to an appropriate pH, 1like
other commonly-known radioactive diagnostic agents. 1In
this instance, concentration of the present compound
should be adjusted tb not more than the concentration at
which stability of the present compound is ensured.
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

1237) ~1abeled compounds and fluorine-

case of iodine-123(
18 (1°F) -1labeled éompounds, about 50 to 600 MBg per adult
body of 60 kg weight can be administered intravenously or
locally. Distribution of administered agents can be

imaged by known methods. For example, iodine-123(*%71)-

labeled compounds can be imaged by a SPECT apparatus



1550 nL of ethyl acetate was added to 28.17 g
(corresponding to 126 mmol) of3tupric bromide to
obtain a suspension, to which a solution of 8.18 g
(corresponding to 60.0 mml) of 4'-hydroxyacetophenone

In_a.mx sol.ut i ef_5 of . ethyl acetate and 50

. T R e (el A E NP s G g Tagea by
m ot Ween Jefluxed. After 5 hours, the reaction

m Xt ure cool ed down to room tenperature and

filgwaned g The resulting filtrate was concentrat ed

under teduced pressure. The residue was dissolved in

et ylo7aget at e and subjected to 25 decol ori ng operation
with addition of active charcoal. Then, the resulting

5sol uti ¢rensasiaffidetrer ethecaptegentcentianedonThe Besuhtieg

crude product was purified by flash silica gel colum
chibgderognapbye( detbidnby- w89 ofsBkamples, Comparative

chl or of or mf net hanol = 20/1), and recrystallized from

et ByPTReeFabBApBEL6renAreEHaNDL1ES - oFiGWeV e 25 hpse Examples
(carresponding of 2-brono-4'-

o 33.7 ml
hy8Ffékya éwaﬁhshsna%ﬁ?g?fl-@? RYepeny . isysoBdPne. 15 g
(c nding to 10.0 mml) of 2-brono-4'-
hy xafiphe ophenone and 1.74 g (corresponding to 10.0

10 Mol ) ef, %h@nkggﬂgyﬁggﬂggx&hg%ge %ﬁgenghagogxeghén 50

15

mL of acetonit eres hg ‘sol uti oh was réef

| uxgdivnddl aBobbubds sk 198 G hOr e LpbPUhSnt A LETad Pnea
conpl etion of the reaction, the reaction solution was
coakedhdemnihoTabba Lenperature, and precipitates were
filtered and recovered. The precipitates were washed
wi f{A0ALtktonitrile and dried under reduced pressure.
The 4 yesulting crude crystals were suspended in a
m XeG4 T of 20Tt of ~water—and—20—nt——of
metlhanglye Then, about 25 nlL of xmgatursated sodi um

hy dT eERPGAHP LS om0l Ul oI s~ added theret o, —andthe
m Xt ur e was sioniueab®ibb@y) ShdfiyivleSiausk NG -@pyridine

ul tr 25@PbndNelSHi (A0 - (RCRT DErodBpFEPTrRL, Bf &S Wer e
fillteredoand |rie@eyei®Gofi omaBori@skl t1ng mxture,

suf|f icenediddy [veashedow-tfhr waf-er, and dried under

r equced -pr esguneprse: ok pbien 1 #in GlaE6 01 | £Pen6i Mgt 0

8. 32 commdyndof| B-[br omr-21{dkicethoxy) phenyl] -6-iodoimidazo[l, 2 -
hydr oxyphenyl|)sl pydakiofel, 2- a] pyridine (Fig. 1-2, Step
2) | 26f808Q] | 2- (4 1(ABLHudprbpspontengllt-a-5. 0 Mol )

of |16- brilofn- 2-|(4deitmddzoXxy phedplyimiddazol 1, 2- a] pyri di ne
t hat Commouwsdf flizciléht (3y -dinecbprops:enphenyli-$t-ur e was

di $sol ¥efl in 5:0251]. ict®imidazo[l,2-alpyridine

Compound | 2-[4"-(3”-fluoropropexy)phenyl] -6-

I-7 ['**1] iodoimidazo[1,2-a]lpyridine
Compound | 6-bromo-2-[4’-{3%~

I-8 [**F] fluoropropoxy) phenyl] imidazo[1, 2-a] pyridine
Compound | 2-[47-(2”-fluoroethoxy)phenyl] -6-

I-9 [***1] iodoimidazo[1,2-a]pyridine




mL of N, N-di net hyl formam de, and 2.07 g (correspondi ng
to 15.0 nol) of potassium carbBghate was added thereto.
The m xture was supplenmented with 680 1.1L
(corresponding to 7.5 mmol) of 3-brono-1-propanol, and
ie %Qﬁ solution O was stirred at room tenperature
§ ours. After the conpletion of the reaction,

Chk%e?%%ﬁ@%{ff%ﬁﬁxﬂa@ﬂf&a%H: 9—%@#?&%&' 3°d'm“m

sulibaye; filtered and concentrated. The resulting

crude product was recrystallized fromnethanol to
50btainst. 28 gf(eonyespesding 9s3afdeamob) 9 . §7 by ono-

2-[4" - (3"-hydroxypropoxy) phenyl | i m dazo[ 1, 2- al pyri di ne

(Filgorte@poisiapg 3jo 154 OaRd1l) 177 dmpA Lorsesponsditg drain a

0.5 mmol ) -of 6-brono-2-[4'-

( 3susmemOkYpr opoxylpHery | §¢ itdazo[df 28 dl pyg i timeresgonding

di ssolved in 10 nL of pyridine, and 197 ng

(CB‘Pr%%pQ)erF?TJg t%f 14 O—kgmgxxﬁcetophenone in a mixed

t I I hl dded d 20
bath SERTRrot e P %%?faq%ﬁ%?ﬁhq o room

f t
10 OREOR i Ble (RS b St BER e B piR Regvels
ChJ':é’f hotdn | Qe Nas piashed pyist Q‘e@g%@‘oﬂr ﬁﬁ%@u§%d WYY cooled

chloride solution, dried over anhydrous sodium
sulidwat eso 25odn Iﬂ@r@k@&@%ﬁﬁfﬂfﬁ&%a Theneesakih pgn
crude product was purified by recycle preparative HPL%
( HALG g vt U seorlderB0& tadh derddyr adeiumate pressure. The
manuf actured by Japan Analytical Industry Co., Ltd.);
caremifug wing AliGEOLVED in £rhyl @asdeate reade svinected to
na uf act ured by Japan Analytlcal Industry Co., Ltd.)

15 - GEHEE L Fo it arlgﬂslé:l%rqrr GFdime ahgrcoal.

rfoat;e[n% (S%g‘”esépono qu:%.on was flTE%ll)edo and
sy ety QB%&QFS”ALH%Q%%& GELPYLESE R

e (Fig. 1- 2 St ep neasur

r skl 1% Bf 5I1HQJa999*<é|lt IR0 vim RISt {elution

t ol uenesul f onyl oxypr opoxy) phenyl ]i m zo[ , 2-a] pyridin

e s(dInteertnalctslicatdiarreh/ mee thizsueat h:ylzsal/llar)e)arm &esh@Whallized

bel ow. [0093] NMR appar at us enpl oyed: JNM ECP- 500
20 (et sdthgtle ¢ asy atap pe tEodetumo e tOet, ¢ s ol albdiadno 7y 260 g,

Ltd. (JEOL)) 151H NWR %solvent: chl or of or m dl

ré%ér@@@orrdé@@err@y 33500 THIZ) Oé 8 @e”oalozﬂc (m 1H),

7.84-17. H) , 7 7.74 7.74 (s, 1H),

7*%’61“?(0&‘1’&53%10@%? e 1Ejtg- 712éJ7S§§P(Hq 2H), 7.21 (dd,

&%4? 2 0 Hz, 1FD 6.84- 6.80 (m 2H), 4.26 (t, J =
[@ HZ, 3.98 (t, J =6.0

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



20Hz, 2H), 2.35 (s, 3H), 2.13 (quint., J = 6.0 Hz,

2H). [0094] ' 3C NMWR (sol vent: Thloroformdl, resonance
frequency: 125 WMHz): 5 158.67, 146.53, 144.79, 144.08,

132. 77, 129.80, 127.87, 127.81, 127.28, 126. 20,

125. 4% 117. SZ, 25114.63, 107.40, 106,76, 66.97,

63°48, h?srgéc $9NgoThe TgaCct1pPoss] UEkaApras 1c@wied down to

[13;9? GSTESFapOkS) RGP TP rT BAEBEES 78T By FHhFRed and

g%lg]ggg%legﬂ ;+H§f2ﬂ)1%§ﬁ\;&%{k§@é%§f ue conve%f Wcjr zﬁ t he

b_eglc@ﬂbﬁgt@ﬁl§YQhBe§‘r§%dV\@§d@§s§§&lué&§ o4ads &, e p- Raje
Li ght QVA (under trade nane; manufactured by Waters)

5t oragsochbnandraak! eeystd2E] Fbvorsdepd s Thed maked

10

pot assi um car bonate solution 10(66.7 mmol /L, 0.3 nl)

andolubiph of aosabubf owaodr 20ndye § colb resd poschaigpl 0 Then,

53.2 prol) of Kryptofix 222 (under trade nane;

maAlPutEt dbedlbyf Mer skt @oatedt sodium lmedteyenad tleovetre

passed through the colum to elute the ['6F] .

f 1 G8LPBAPBNYas 153f@ed 7fhereto Thand| the dnigpuiRdfas) sonicated
as streamto,  100C to evaporate vvater

it R R R R L e TR S Rt A
azwaag&g%g gégé Hg‘g?é@ddmeée e ééﬂﬁ%ﬂ ﬁ%ﬁ)

correspon

0fr§s§19ﬂﬁgzmiﬁfﬁ£§ éhfflClent% was ed w1th ater and
t ol uenesul T onyl oxypr opoxy) phen %I azo[ 1, 2-a] pyridin

e ayiéheshdet BEAYEed pRxswPte, lcd cbm;aln .41

di met hyl f or mam de was added thereto, and heate at

. 130 foesitndimyptes. 8 A1 ammd he gfagtbramaesd -utd‘on was

15

20

25

cool ed down to 30C, it was 25 passed through a Sep-Pak
Pl lmzdlspxmlaelulmmfl Mtalpyriedigte t (Fieg t He1, Step 2) .
regctl on solution was supplenmented with ether (3.5 niL

e ether solution that had been passed was

heatEd258 ggci889§é55§%éﬂﬁé qg 1.0 mmol} of 6-bromo-2-(4’-

hydroxyphenyl) imidazo [1,2-alpyridine that was
sufficiently dried to remove molsture 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 plL (corresponding to
1.5 mmol) of l-bromo-3-fluoropropane, and then was
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
. ¢hloroform. The combined chloroform layer was washed
with a saturated sodium chloride solution, dried over

anhydrous sodium sulfate, filtered and concentrated. The



- 43 - stream and concentrated. The concentrated
solution was diluted with 2 mM3%f- a m xed sol ution of
met hanol /water/triethyl am ne = 800: 200: 1. [0098] 5The
resultlng solution was purified by HPLC (col um:

ooReflusial SRl PEAREE e e Soahy RO RL ur e
[rRRenaaraye! hhELe (Kt ATLEEaF 100 300 H e (G fae

on contai nin compound” |

“‘hﬁm@o %quﬁkceﬁréﬁtﬁg nt RS @§5§P %g%8g€€¥ers)

Sep- Pak Plus CI18 (trad , nanu acture

t or.adsgrbcandmso! t@@tJAm@ELazﬁekuﬁ@gpoyﬁQd Thehs,; 20
of water was passed through the colum to wash it.

5 Thaanufaotueédebhangbanasnags edal hroagh: +Hece o) umay 1o

10

15

20

25

elute a solution 15 of 6-bronp-2-[4"-(3"-
[ 16Fheabedptopeydphenyb] iai dbzed 1, Zabkdpyforhne tid obtain
et hanol . The obt ai ned radi oactivity | evel was 769 MBq
(1é¢2mﬂﬁ (apreesporedbeyi bhi g8of Byl hesi s§-brweorati g -
to the TLC anal ysis on the fO[|OMAn9 condi tions, the
20 (P Aaf LEREAPEIPORGHPRSTY hbtmidarp bl ob Dpy ooy (fig. 1-1,
angk%sii conditions: TLC plate: Silica Gel 60 F254
(tra ghe; manuf actured by Merck & Co., Inc.) 25
g?gg hase: Chl orof ornf nmet hanol/triethylam ne =
50 ? 5 Detector: Rita Star (trade nane;

manuf aggumgd bYrFa¥p8881ing-t4%0:24 OhRO1 ) BXAMPL S Jnbin- (a7 -
Synt hesi s of

6- b3 0AD RoTdpr{RSxPlshatefEsithf @b w,yﬂd]@gyﬁmefwldagn
dazo[ 1, 2-a] pyridine [0101] 550 niL of ethyl acetate
wadissidbded 01128 A fnly of dioxane, and 2 mL of triethylamine
was added thereto. Then, 185 pL (corresponding to 0.36
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
30°C for 24 hours, the solvent was distilled off under
reduced pressure. The residue was purified by the
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
name; manufactured by Japan Analytical Industxry Co.,
Ltd.) connected together; mobile phase: chloroform), to

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

tributylstannyl-2-[4' - (3"~



(corresponding to 126 mmol ) of cupric bromde to
obtai n a suspension, to which &solution of 8.18 g
(corresponding to 60.0 mml) of 4'-hydroxyacetophenone
in a mxed solution of 50 nL of ethyl acetate and 50
m. of 10 _chl orof orm .added. Then, .the resultin

i ACE RSP ERT GRERY A Fafag o durs 2 PHEPeREt (BRI 1-1.
m e s cool ed down to roomtenperature and
fi?%%%%éﬁaThe resulting filtrate was concentrated
undegyp#-gduced pressure. The residue was dissolved in
ethyl acetate and subjected to 15 decol oring operation
W th addid R Ofes28lren@nthdeeRal s TreRnet hesiesulti By
solution was filtered and concentrated. The resul Ting

5cr etde hprgdeetnnwgs -puniaf ked~7by flash silica gel colum

10

15

20

25

chromat ography (elution solvent: chlorofornf nmethanol =
20f1porepdopesyyphehlil édig@zbiapeethplridine (internal

acetate/ petroleumether, to obtain 7.25 g

(c6EPBEpEAdi hgtrame8hylaibhRedf aebpbapndbelow.

hydr oxyacet ophenone (Fig. 1-3, Step 1). [0102] 2.15 ¢

(c Ppgégonding to 10.0 nmol) of 2-bronop-4'- 25

hydr ox et ophenone and.1.74 g orresponding tqo 10.0

ol 3 SPRCSERARAPES, 2RRa byFAar HOFREEES A0S sheutartatea by
nmL c Lrril T ' sal uti wa

e et R e T g R e AR

conpl etjOfMR - (481 vedt : OLELFESHRNGL | NS S KRGO Erequency :
sol uti on was cool ed down to roomtenperature, anJr
precopMial escwere1fvl bered, and) r egoyvereds7 The, 2H), 7.75-
preci pitates were washed with acetonitrile and dried
undef4r ¢duced) pressdre. 5Théns r8sul Ting-Trude(wy yEia) S7.00-
wer e suspended in a m xed solution of 20 nL of water

anl- 20 A, ofHhet hahdl (diThefyr abddt 028zplJof &.0 Hz, 2H),
sa U£§t?g sodi um hydr ogencar bonate_so| uti on was added

t hereto,

and The: 7 %furelhas? sohi E&¥etht ords i Aft ésHZ, J
i | t i hj i . P j pitat
WCCH e Lt Iy Ce b TR b d il C R R bl
M xtyus e suf fhcigny | yo veshed wyth Waiex&zg, adygh dri ed

under reduced pressure, to obtain 2.41

(cposoesponding to 8.32 mml) of 6-brono-2-(4'-

hydr oxyphenyl )i m dazo[ 1, 2-a] pyridine (Fig. 1-3, Step
2)Exdmp D4 0Bi2: Synifidsig dfar+ pspomtirng to 10. 0 mmol)

of ethylene glycol was dissolved in 100 nL of

nek Hypeerr ey ) pleenyil t6i B30l indoimidaes [aR iadeyridine
bath, 3.49 g (corresponding to 15.0 mmol) of silver

oxt Y&80K50 ng (corresponding to 2.1 20 mmuol ) of

pot assjum j odj de_and 10. g (corresponding to 11.0 ,
o) 57 B2 { b (Ehe FE bt Shi OF | Gret Daet AR he2 - (4 -
resud ti ] tir-red at 0C for_.2 hours. .
| neh RSB Rl o v TS o
m ; n Wit I e. dhe
mﬁ%ﬁoﬁﬁeﬁﬁ%ﬁm ne %\%'t h1 thrﬁ;? r@/)l t ?aw?é,a}ILanodf {ihé'?o S'L/ L
Mg S WIS 1CONGEY | etk | sHes JnPSidd 0 G ude, 1pr§3&10¢120 pL
was purified by flash silica gel colunn chromatography
(S{mtdﬂmﬂ&g{)g\éﬁm 1dhexanrds atdy | (vaeet alyirogdnl)pdi®xide were
obtain - -

added. After the mixed solution was left to stand at

room temperature for 10 minutes, the solution was



643 ng (corresponding to 2.97 mmol) of

2- hydr oxyet hyl - pt ol uenesul fonate {Fig. 1-3, Step3).
[0104] To 10 nL of a solution of 639 ng (correspondi ng
to 5 2.95 mmol ) of 2-hydroxyethyl -p-tol uenesul fonat e
in t%trahydrofran 388 ng gcorresggnding to 1.34 mmol)
of SEPIBCERE. 50 BPLAy HReRYphbay EPLAPHARS[ CORAAT byRs di b
and. 780 (.correspanding to 2.97 mmol ) of

T PBRERI ARdSar ‘A SRE" SBEBHOFLPRRBYL) 66rt of

N, Nagi .f or-mam de_ was_10.gdded _thereto to
coﬂ%lg?gkgg ng%??éqt%éaigﬁ?éﬁﬁg? %SaFﬁéOFeaction
m Xhyegy; 0.58 nL (corresponding to 2.95 mol) of
di i sopropyl azodi car boxyl ate was added. After the

5reacti eprm ¥buae twWassstirred at roomtenperature for
17 hours, the reaction solution was concentrated. The

15Coanht | PgenoudeRr 0dust CY@S (PHAEE] BENbY haddSfactured by
silica gel colum chromatography (elution solvent:

heRheebdmehgk @oetatbze: 65/85x. itosehubl e matter in
chloroformwas filtered out of fractions containing a

t dflgei leoppasnd. 0 Fur¥ herifiweroaset i ¢ nge cd(aeeproducitle =
was furified b% 20 recycle preparative HPLC (HPLC

appdf 8P us® 061908 T unabruteadel Hamer Feddiertlured by

J Anal yti I t Co., Ltd.); I Dot
IOJi? : ﬁ%g':kﬁﬁgéTﬂgﬁgaéynane; nanu%acfarggnby ?gpan
j _I , ted t t her; .
b 16 Shas el PRI it e SRR E AR, fiecect ton
(s TEERNEh N ED Y LH! J)acPifoag?ﬁH\Qﬁgi 262%1.%"15412" -
yl 11 m dazo

p-t ol uenesul f onyl oxyet hoxy) phen 1,2-al pyrid
ne(fdigfade @redtiep ¥ytest 4kypd GdBHrr)  The NWR

measurenent results of the resulting 6-
br ohB 2L [ 4' - (2" - p- '
t ol uenesul f onyl oxyet hoxy) phenyl | i m dazo[ 1, 2-a] pyri di ne
1 5 are Shonh dklvwker oi@s|added VR phiractiorenpTbpged:
JNM ECP- 500 anufactured by Japan El ectron Optics
L Attt Qﬁ%ﬁ _,uqﬁQE YEFE@S sed through a reversed phase
bﬁgyNgg{?@ﬁ%ﬁgﬁkﬁﬁ%%ﬁ¥ﬂﬁLﬁ%&:(ré&?é@%réﬁ”éf%ﬁéﬁ2¥&bsggght
Cl8 Cartridges manufactured by Waters: the packed amount
of the packing agent: 130 mg) so that the column adsorbs
20 and collects 2-[4'-(3”-fluoropropoxy)phenyl] -6-
[**I]iodoimidazo([1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed
therethrough to elute 2-{4'-(3”-fluoropropoxy)phenyl] -6-
[***I]iodoimidazo[1,2-alpyridine. The amount of
25 radiocactivity of the obtained compound was 5.5 MBg (at
the end of synthesisg). Further, the TLC analysis was

conducted under the following conditions, and as a result,

the radiochemical purity of the compound was 96.0%.



resonance 8.19-8.17 (m 1H), 7.81-7.77 (m 2H),
7.73-7.70 (m2H), 7.41-7.38 {m71H), 7.39-7.36
(m21-i), 7.20(dd, J =9.5, 1.9Hz), 6.85- 6.81 (m2H),
4.34-4.31 (m2H), 4.19-4.15

[0083]
TLC analysis conditions:
TLC plate: RP-18F254 (trade name; manufactured by Merck &
Co., Inc.)
Mobile phase: methanol/water = 20/1
Detector: Bio-imaging Analyzer, BAS-2500 (type: BAS-2500
manufactured b? FUJIFILM Corporation)
[0084]

Example I-3: Synthesis of 2-[4'- (3"~

- fluoropropoxy) phenyl] -6~ [***T]iodoimidazo[1,2-alpyridine

[0085]

To 70 uL of a solution of 6-tributylstannyl-2-[4'-
(3”-fluoropropoxy)phenyl] imidazo[1,2-alpyridine in
methanol (concentration: 1 mg/mL), 100 uL of 1 mol/L
hydrochloric acid, [***I]sodium iodide of 260-330 MBg (30-
60 uL in volume), 20 pL of 1 mmol/L sodium iodide
solution and 20 pL of 10% (w/v) hydrogen peroxide were
added. After the mixed solution was heated at 50°C for
10 minutes, the solution was subjected to HPLC under the
same conditions as in Example I-2, to obtain 2-[4'-(3"-
fluoropropoxy)phenyl] -6- [***I]1iodoimidazo[1,2-a] pyridine
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
Cl8 Cartridges manufactured by Waters: the packed amount

of the packing agent: 130 mg) so that the column adsorbs
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(m21-1). [0107] 15C- NWR (sol vent:

di met hyl f or mam de-d7, resonancesfrequency: 125 MHz): 6
158. 32, 145.91, 145.24,143.84, 133.15, 130.18, 127.83,
127.54, 127.19, 127.15,126.90, 117.56, 114.86, 108. 73,

10%I%Pbcﬁ%é%%b gQTﬁgl %Wq%luoropropoxy}phenyl}—6—

[***I]iodoimidazo[1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed
therethrough to elute 2-[4'-(3”-fluoropropoxy)phenyl] -6-
[***I]iodoimidazoll,2-a]pyridine. The amount of
radioactivity of the obtained compound was 112-153 MBg at
the end of synthesis. Further, the TLC analysis was
conducted under the same conditions as in Example I-2,
and as a result, the radiochemical purity of the compound
was 97.0%. |

[0087]

Example T-4: Synthesis of 6-bromo-2-[4’-(3"-p-

toluenesulfonyloxypropoxy)phenyl]imidazo[1l,2-alpyridine

[0088]

50 mL of ethyl acetate was 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
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



[0108] 20 Reference Exanple I-1: Synthesis of
6- brono-2-[4'-(3"- - 39 -

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

(nonradi oactive fluorinated form [0109] As a sanple

f | uat ff t th 25 solubilit
fg%° &%nﬁﬁtéggH?8¢#gh e%h@“ﬁieseﬁ?gébnpéﬂﬂdFegrysgalllzed

nerram

o RrbRos R, ¥Eet et 6P8§ 8564 PHeRpt | P dhseia 341 13
0
;{ﬂ§?§g§2?g§ég&ggﬁgé d to Eg 9& %(co?m%s%ondlng tot
12 suspenS|on 0
S e e g I g (o7 eshondrhg 5 to 60. 0
5 mbpgof 4' - hydr oxyacet ophenone in a m xed sol ution of

50 nL of ethyl acetate and 50 nL of chl orof orm was

added. 2Theng therrespbhinggntst uneovasor ef bexedordfbes’ -

5 hours, the reaction mxture was cool ed down to room

t ehpéraxvaechopghéntnerangd Thed resitoingsdonding rat elo. o

was concentrated under reduced pressure. The residue
@maiés%fv%damhn%t%ybr%@@mbdm welg edtegplved in 50 mL

decol orin tion.wth addition of active charcoa
Th%ﬁ a?ﬁ*ég%’g 116 ng 61 (EDH Wids FELem @ TeFivxed in

10 SO A e S A P o e BeeL G Lon
sobyepha P@% chEIQr rethandl i 5, 2% e i MYvas cooled down to

recryst allize
room temperature, and bPrecipitates were filtered and

recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The

15 resulting crude crystals were sugpended 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.

20 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- (4f-
hydroxyphenyl)imidazo[1,2-alpyridine (Fig. 1-2, Step 2).

25 [0090]

1.45 g (corresponding to 5.0 mmol) df 6-bromo-2~ (47 -
hydroxyphenyl)imidazo[l,z-a}pyridine that was

sufficiently dried to remove moisture was dissolved in 50



fromethyl acetate/petroleumether, to obtain 7.25 ¢
(corresponding to 33.7 mmol )-0402-brono-4'-

hydr oxyacet ophenone (Fig. 1-4, Step 1). 20[0111] 2.15

g (corresponding to 10.0 nmol) of 2-brono-4'

hydr oxyacet ophenone and 1.74 g (correspondlng to 10.0
nnﬁﬂ)C&?Kbﬁhﬁﬂﬁﬁtﬁyﬁﬁ@ﬁﬁﬁﬁﬂﬁﬁhnénﬂeﬁeOﬂl§sdp9§§eﬁﬁogélng to

ace 8n|trlle The resulting sol ution was

d 0 ol &f Hotagsinmacarhseatsr vashagred N‘l%?tf’he The
I f th | ut
codleE aSitE0 UBBi AT EBre: 4t b Pe to it eBr s EPRLES to
were ef i g e%fag d 1 BHBYEL ﬁgongglpr gﬁgf H‘%Ee%%}&egglutlon

washed w th aceto e an
51 eduged thressukLe. rEB?n E%ﬁ?EEhEQrErEQE §HYRLALS . W%{ e, the

suspended in a m xed sol ution of of wat er

L coprethanobs thenreabeybn25tAk 9@aét§éﬁuééiﬁglon was
sodi um hydr ogencarbonate 5 sol uti on was added t hereto,

angoulredniixtor eatas sadi eatedcted bhoesuteseysSwighan
ul trasoni ¢ washi ng machine. Precipitates were filtered
anghlesederad fFloen edrebinsd| ehhegrafodturgysuffdiverstiad
washed with water, and dried_under reduced pressure,
oWéE%‘aF‘nSEtHIaEe@OE;@éﬁfl@siébiﬁ@Fh@et goBuBonnoiiyied over
dr oxyphenyl daz [1 2-a)pyridine
10(Fﬁaﬁg’§rﬁugsﬁaﬂl§31 St%?i’é? % Ent%% i cOPRespoTRiF 7y The

Ly 3ES L) P BEORSE e rosryarihht“istign mechanod
iuéél Sbeaihyldﬁseg '{eofﬁgggf mgty&%M@? fhSEPL¥ €8 oo -

of N, N-di ne | formam de, and 4

(coprfespond ngd{:@xfnpﬁopmaﬂpﬂénpm ﬁﬁﬁd&lﬂb @ﬁr@%ﬁrme
added thereto. The m xture was supplenmented with 138
pL(Ftorrespongdteg 8b. 1.5 mol) of
1- br onp- 3-f | uor opr opane, and then was 20 stirred at

15 r obf¥ Pehperature for 20.5 hours. After the conpletion

of the_reaction, the reaction solution_was poured into
mater 3hd Bt (SRFERSPRPEENT | RRsOwpt O h| f of oPRemThR- [4” -

P TR STy B TRA0RF 2k Shyeh AR ves

So@ié@&%&a{ﬁ 16 1t eéfd%gf@dﬁ‘?@c epiyaf e c% Fcorrespondlng

resulting crude product urlTle by re

prepat ad i sifo HPLEE ( @Radhat £45n v L& BOS8; dainged atdd?éiﬁ under

nanme; manufactured by Japan Anal ytical |ndustry Co.,
20 an ice bath. After the reaction solution was stirred at

room temperature for 16 hours, it 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,

25 filtered and concentrated. The resulting crude product
wag purified by recycle preparative HPLC (HPLC apparatus:
LC-908 (under trade name: manufactured by Japan

Analytical Industry Co., Ltd.); column: two JAIGEL 2H



- 50 - Ltd.); colum: two JAIGEL 2H (under trade nane;
manuf act ured by Japan Anal ytical 1 ndustry Co., Ltd.)
connect ed toget her; nobile phase: chloroform, to
obtain 302 ng (corresponding to 0.866 nmol) of

o gh%%g%gﬁépaﬁmh@ﬁwfﬁﬁf—ag%[ By 278PRY TORAE Lg2),
1- 3)., 0 T N t
ofﬁpﬁggﬁggukgi% ﬁ%é] connecgedhﬁgne g%en&gbl{e p ase
- 2- I
ol QM ol drnf 2 "2 UBLQPROBO M PREDYELLELIRLS 18 0 1Py mmo)

a pyridi ne |nterna st an

shewngbgh-ewe-£0134] (3 p- NMR appar at us enployed
JNMt ECP- 500 (nanufactured by Japan El ectron Optics

5 LabotatneyuCoonyLblypldEidky) pAdd: ?ﬁf&ﬁﬁ&§9&anﬁ a%P%?ldlne

chloroformdl, resonance frequency: 500

(ddFig.=1429, sﬂeﬁ Hy, 1H), 7.88-7.83 (m ZFD

7.51-7.48 (m 1H), 8.21 (dd, J = 9.5, 1.9 Hz, 1H

6 9908295 (n1 2%0 4.67 (dt, 2JHF = 47.1 Hz, J = 5.9

F% (t, J =5.9 H, 2H), 2.19 (dquint, 3JHF

= 25.9 berﬁMRJmeasugemﬁnt2¥Esu}9&1g¥ 1Re RMRI] BbhY et |
orofo Q resonance frequency: 125 MHz): 6

15 TERe- ZE 61031297 07, 127.81, 127.38, 126. 15,

10 1Zé?f&en&gﬂ{36§g%y%é§yp%%p 194 (pﬁqleréy]j%(s riz_ﬂdazgg%l ,&?Z)afj]’%jﬁlne

15

20

25

(SIS T Tl (Reb M (e anowm vt
[0093]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optics Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: chloroform-d41, resonance frequency:
500 MHz): d 8.26-8.24 (m, 1H), 7.84-7.80 {(m, 2H), 7.77-
7.74 {(m, 2H), 7.74 (s, 1H), 7.50 (4, J = 9.7 Hz, 1H),
7.26-7.23 (m, 2H), 7.21 (dd, J = 9.7, 2.0 Hz, 1H), 6.84-
6.80 (m, 2H), 4.26 (t, J = 6.0 Hz, 2H), 3.98 (t, J = 6.0
Hz, 2H), 2.35 (g, 3H), 2.13 (quint., J = 6.0 Hz, 2H).
- [0094]
BC-NMR (solvent: chloroform-dl, resonance frequency:
125 MHz): & 158.67, 146.53, 144.79, 144.08, 132.77,
129.80, 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.



- 51 - 470 MHz): 6 -222.07 (dd, 2LIFIF = 47.1 Hz, 3*IF
= 25.9 Hz). [0117] Ref erencelZExanpl e 1-2: Synthesis
of 2-[4"-(3"-

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

(n np§5$ad|oact|ve fluorinated fornm [0118] As a

or evaluatlng affinity wth anyl oi d,

nutaoeg|C|t, he present

maqogygjhe5|ze [0119] 50 nL of ethyI acetate
was added to 28.17 g (corresponding to 126 nmol) of

5 cupric Hﬁqmﬂﬁ%ﬂﬂﬁeoab@l%oﬁt&@n%ﬂ%pﬁggbomraH@o&@thlﬂy

10

15

20

25

solution of 8.18 g (corresponding to
4 4hydrmmqa0£t@@he@mﬂrétft8edna@ct}ﬁéﬂbégﬁ{hﬁ{ 595 ”L of
et hyl acetate and 50 niL of chlorof ormwas added. Then,
t heynekedi$ hgvas xpaw s dashreidhixe depAfask HighnHQMAtluhder
reacti on m xture was cooled 20 down to room
t erpriatifes arfepfyfaeraged Mie Yasuia)i g fadsardt engasollect
cogﬁeﬁ%iated under reduced pressure. The residue was
i §sbF veHOF I8t h9PSaceTl%ﬁré Fh P U BN F P WEEH Gl ion

S it T i e et e B’ Euirniad 20 no
Th?CcS éfdrggj[rﬁmuéjc? %] o?%olvyasbﬂo ?{éll}{[]:'t%dflgcy fz'zas under

silica g chromat ography tion'so

cht e atdrdetantta ot 2¥d oy M-Jke @y St @Jt'd éeq ffom

et hyl acetate/petroleun1ether to obtain
- adetormriaspanrdiveg d sl rMmigudef ﬁ&ebb@E@mﬁ to elute the
hydroxyacetophenone (Fig. 1-5, Step 1). [0120] 441 ny
(cOfFbEpordidg ton2, 0 rmol) of 2-brono-4'- 5
hydroxyacetophenone and 449 ng (corresponding to 2.0

af 2- am no- 5-i odopyri dine were dissolved in 15

mL of et nitrile. The re ultin ution was
refl ux UH-9ie% q?%ﬁ 1?&@ Wo #RS SAMEE™ (e

T BRSO, e SRR SH LR e

ﬁc&gﬂdﬂ&fﬁqea% eaRMeNedndThe R eehREERE §S MWBEk§11ed to
dryness. To this, 1.0 mL of a solution of 5 mg
(corresponding to 10.0 umol) of 6-bromo-2-[{4’-(37-p-
toluenesulfonyloxypropoxy)phenyll imidazo[1,2-alpyridine
synthesized above in Example I-4 in dimethylformamide was
added thereto, and heated at 130°C for 10 minutes. After
the reaction solution was cooled down to 30°C, it was

‘passed through a Sep-Pak Plus Silica (trade name;
Waters) each time the reaction solution was

supplemented with ether (3.5 mL x 3). The ether scolution

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



acetonitrile and dried under reduced pressure. The
resulting crude crystals were 4éspended in a m xed
solution of 10 nL of water and 10 niL of nethanol.
Then, 15 about 10 nlL of a saturated sodi um

hydqa?encarb nate solution was added thereto, and the
F&d 5 WPﬁuF@gcﬂéFﬁ@t%ﬁ solution was

uIt ni i_ne. tates re filtered
f@%bégﬁf ﬁﬂtﬁ%bfbgﬁﬁﬁ & ”%Pﬁpe %Buff|0|ently
wa%Qgg] 1h r.ied u roh dyced
plressurecI 49%%§%2Fﬁq%g%%9'q?%%?regggn |§g%to 1.56
mojgo gy 2- (4' - hydroxyphenyl) - 6-
i odoi m dazo[ 1, 2-a] pyridine (Fig. 1-5, Step 2). [0121]
5673 Ny Tﬂéﬂﬁéﬁﬂﬂﬂﬂﬁgubdﬂﬁéidh'WEQ)pd¥1f3e64b 2P1C (column:
hydr oxyphenyl) - 6-i odoi m dazo[ 1, 2- 4] pyri di ne that mas
s ufclaipeiedt IPpkdicii@d MGo (1&Mame imal. Skues owad, dhasakyeduted by
25 nL of N, N-di net hyl f or mam de, and 831 ngy
(céﬂﬂé@p@hdﬁng t &t6..0 ;medlurioh goflassium car bonate was
added thereto. The - 53 - mxture was sup?Ienented
vwfW%P@ﬂ?OBMW@é@?/é@ﬁ@ﬁewﬁgmﬂ@es =07RAYBPOSHL) . An eluate
%ﬁ wgﬁs quorogroﬁane and then stirred at room
&4t GPe PBF 23R REuFe AREERT: ﬁ@mee%ﬁeitﬁoﬁlb\at%emth
re h gaction ution oure
105°385' 8; oxcFabPh, a8%, PRet' RARRSRhFBPERER v "iRe Bak pLus
CO@E'S”Q@rQBEOﬁQEanTnELﬁﬁ LoP3Has eﬁarl LDy Wb €L 4808, dung

saturated sodium ¢chl oride solufio

anbydneds sadi Uargutf abRpohihht er-ﬁg{a@ndzqu,ﬁg%}_t rv?éteeqc Was
The resulting crude product was purified by flash

si peesaedetheohgmmth8® cblLamat egrapby {el utTienh sa wanics

chloroform, and further by recycle preparative HPLC

( HPEEBanpparas upas €1 90Broughetheér adbumaney elute a solution

nanufactured by Japan Anal ytical Industry Co., Ltd.);
15coPEnﬁ bERBoJAT 6L~ Q@f(under trade name: manuf act ur ed

{odethans ﬁ&g‘ﬁtpé%%'wa SR SroRarRY L £ombby LA SR iy

d
(oL 068 VRIS by g 100
(Fii9071mbn. ShePed) thd 0&8&1:1395[@ eoyméjf@mntAccordlng

results of the resulting 2-[

( 3tof tuer DpC opexyyehenyd] tﬁe | @@Ipldsm: of dbncds 2] diys | die
(internal standard: tetranethylsilane) are shown

20 beradiofla@Bial purity tiNVRappeaat¥s. enpl oyed:
JNM ECP- 500 (nanufactured by 25 Japan El ectron Optics
Lab®P@®bry Co., Ltd. (JEOL)) 1H NMR (sol vent:
chloroforn}dl resonance frequency: 500

MHz) : 68T 7a%a%5%h§1$§n¢1E80¢884(n12ro
TLC plate: Silica Gel 60 Fasa (trade name; manufactured by
Merck & Co., Inc.)
25 Mobile phase: Chloroform/methanol/triethylamine =

500/10/0.5

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



7.72 (s, 1H), 7.42-7.39(m 1H),7.32(dd,J -9.4,1.6 Hz,
1H), - 54 - 6.99-6.96 (m 2H4 4.67 (dt, 2JHF = 47.0
Hz, J = 6.0 Hz, 2H), 4.15 (t, J = 6.0 Hz, 2H), 2.20
(dquint, 2JHF = 25.9 Hz, J = 6.0 Hz, 2H). [0124]

SC- NVR (]sol vent: chloroformdl, resonance frequency:
125 0N49)]: 6 159.01, 146.23, 144.16, 132.36, 130.28,
127. 42, 126.05, 118.31, 114.77, 106.90, 80.72 (d, 1JCF
= Fxample, \I-674Synthesis7 Ofd 6 -Premo=2513" FUP” -BO. 42

5] F- NMR (sol vent :

: FHEhEQXY) BhEBYA) imidazeig) 2-3] pyridine
2[% Qﬁ (dd, 2 31ff = 47.0 Hz 2JHF = 25.9 Hz) [0126]
Referenée Exanpl e 1- 3 Synt heS|s of 6-bronop-2-[4"-(2"-

515 flu Thogy VARN z i.di,ne

(nonra og%:t ??\%e)e%@l?ir |a]r(1:ae{yea %f g,gf%% i %)%Z%f 28 17Ag
SaW@b%r%%bo%H@hgaEbngzﬁfﬁheigyofﬁEﬂp§9¥|8&9m1de to obtain a
solubility in fat and nutagenicity of the present

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 filtéred 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. 1-3, Step 1}.

[0102]

2.15 g (corresponding to 10.0 mmol) of 2-bromo-4'-
hydroxyacetophenone and 1.74 gr(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



20 conpounds, a non-radi oactive fluorinated form of

6- brono2-[4'-(2"-fl uoroet hoxy)$henyl ]i m dazo[ 1, 2- a] pyr
i di ne was synthesized. [0128] 50 nL of ethyl acetate
was added to 28.17 g 25 (corresponding to 126 mmol ) of

cupri ¢ _brom de.to obtain a syspension, to which a
solPdt 8 &Fa8T18Ny FEGr Fe&pbARINGOLYLEONOYARDEPOSRd down to

o IRl REE e BRiEs0%Re BrocTbsEar 2R brar o Arqaed and
d , t ' ) Xt I d. Aft
S heury oeRe DR R I R SR Toom

t egpakahyke; apd bl ek ed- gﬁasrf Eéahh'bggg?%ééﬁéé? WaR.

concentrated under reduced pressure. resi due was

5 di geghivednigncetihyl cagetal s @@QeSEQEEEESthQndﬁcﬂlQE&ng

10

15

20

25

operation with addition of active charcoal. Then, the
r esollithgnsofEutpomiwas #atéereddand moneenheeh£sol Thehen,
resulting crude product was purified by flash silica
gebbeuvtuldh vhrofraé ographytéd| svddnmlbBydobyentarbonate
chl orof or m net hanol = 20/1), and recrystallized from
et AgfuhteRavaf pedfefctiieeeter , and bbeanhx7ups yps sonicated
(cgrre pondin% to 33.7 nmmo] ) of 2-brono-4'- _
hytPbxyaBetophendfiend Fiy. Lhteaseep Y§shing 2machse 15
g ding to 10. 0 I f _2-brono-4. -
S EEERESh ot SRR dpR corrRbRtRl P 1. o

5 o o Be br A . 50
R R s S T
r ek 1@ i dle AN @ith c Ot P S 5 3A5C £ 9T B oI s, 4 Afg er the
conpl etion 20 of the reaction, the reaction solution
wasccood goomdivy t oo roon treper abfir @;bavtb precipi t at es
were filtered and recovered. The precipitates were
walsHréeoxyplrezickr bmidaid Bl dhdaldryeddimelefFieduced, Step 2).
pressure. The resulting crude crystals were suspended
i nt& % ked 25 solution of 20 nL of water and 20 ni of

th Th bout 25 nlL of t d di
nycr ogbhbAPhoNIT B SRR THIE Wi LAcRdVRRLL c, = HREM T

S VS, SHLGSL L, ALSE BN rocpie. o

soni ¢ washi ng machin

fidh B esband &eGavRs e B ey esul 4 g Mt Honding to

sufficiently washed with water, and dried under

r echioe dorfy 1S SOl 631 Tvieolidsaiide 2. %60 Gnd CidQsdidicid @o 2.1
8.32 mmol) of 6-bronp-2-(4"- 5 d

hytray phie myd a g6 ider dfdd 3ea)gmd i i e o FlaprdedponStiey to
2). [0130] 578 ng (corresponding to 2.0 mmol) of

6-Tor dhoe ()4 ' of 1 rdrdgpiesdl Hany lddropnide ajgqne iafidesl. The

t hat was, , . o,
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



sufficiently dried to renove noi sture was di ssolved in
20 10 nL of N, N-di net hyl formanmigle, and 830 ng
(corresponding to 6.0 nmol) of potassium carbonate was
added thereto. The m xture was supplenented with 510
pL (corresponding to 3.0 mol ) of
2- feldgomget (lepirrgspohdéngs tbf anavepmand thed-thdroxyethyl-p-
solution was stirred at roomtenperature for 44.5 15
hoties UeREsed forateortplieti én3of StRB3) eaction, the
reacti on solution was poured into water and extracted
t hr'@d%ilmes with chloroform The conbined chl or of orm
| ayer S shed with er _an sat urated sodi um,
chlorigg’ggﬁﬂﬁ16ﬁ,adFPg% 698rOgn%§8r8ﬁ5?§85FﬁﬁP0nghn9 to
sulf ate filter n centr d. _The. resultin

5 ot Baep it Ched BT rus Ry rhEER Pepd e LR LS B
ch el 4kkon,S : f =
o8 T By P ek et o be e SeT T TR RBL L apns atigl) of 6
LCbQBﬁ_o@QDQ*@'—hE/QQQXgHEh TR agt 8 802 by J@PABine and 780
Anal ytical Industry Y %5 Ltd.); colum: ™ two JAI GEL
2HmGuriderreepdadnaget o nanet aahol do byt dapaan Anehyspieale
I ndustry Co., Ltd.) connected together; nobile phase:
chiweref adidpd . andvnhtieher towlpredpal, at-idiesth@lfelubimdde was
solvent: - 57 - chloroform nethanol = 50:1) to obtain

10 1489859 ( EBRFESPOREi AgMpbetchg dHeFPlee the contents. To

6- S2-[4-(2"- .
1 BB Aak I BT R B3R M. [FRTE R RAIRY O 2 &5
?L@H?giu??g%%%%%propylgggﬁfﬁg%ﬁggf éggm%%srggégé§ %&ter

br oAR- 2a£4t 161" mikvQroehhoxyy phenyl 1 @(ﬁ@rﬁg%%ﬂa%eé ature for

alpyridine (internal standard: tetranet are

shownhbetow. tA9[ Bd3dtion so MR SPPH At aSn &Pt Vel .  The
JNM ECP- 500 (rmanufactured by Japan El ectron Optics

15 Labesal ving CoruddétprodudOlyds purified by fldWVRiilica gel
(solvent: chloroformdl, resonance frequency: 500
M9 1 ugn gelrpoga pagyaiphyl Hje 1yt 8m 75 @Uvemy : Ixare /Xl
151F2, 7.51-7.47 (m 1H), 7.20 (dd, J = 9.5, 1.9 Hz,
1HSC2BA-5. 97/ 37 - 2APsodvpdeamprted ipHehlorgdorm yas
(n%ifggfeéQ%éé]of fractions containing a target compound.
Further, the resulting crude product was purified by
20 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
25 79.7 mg (corresponding to 164 pmol) of 6-bromo-2-[47-(2"-
p-toluenesul fonyloxyethoxy)phenyl] imidazo[1,2-alpyridine

(Fig. 1-3, Step 4).



12C-NWR (sol vent: chloroformdl, resonance frequency:
125 MHz): 6 158.62, 146.46, 444706, 127.85, 127.41,
20126.58, 125.42, 117.87, 114.91, 107.49, 106. 74,
81.86 (d, 1LICF - 170.8 Hz), 67.15 (d, 2Jcp = 20.2
Hz) . [0134] F-NWR (solvent: chloroformdl, resonance
frdqd@idy: 470 MHz): 6 -223.80 (dd, 2JHF - 47.4
Hz, 2JHF = 27.6 Hz). 25[0135] Reference Exanple 1-4:
Synthegﬁg §MR2mF§spF§mgnt results of the resulting 6-
fl uoroet hoxy) phepyl] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

(n ﬁPQSi‘géﬁi VZSf [Borinated form) - 58 - [0136]

Cof SAPPIES 1 RSP BB P et | Yot R PR et ine

5 COgpRURHSwnaLBRPH ! adi oactive fluorinated form of
2-[4" -

10

15

20

95

5(281bkypor oet hoxy) pheny1] - 6-i odoi m dazo[ 1, 2- a] pyri di ne
was synt hesi zed. [0137] 50 nL of ethyl acetate

was added tppaBaiésgefhipoyeaponmiingctosd@6 (mawhia®fured by
cupric bromde to obtain a 10 suspension, to which a
sofapfonEbeCcBrdi8 QP tos rezsponaliongy t Go 60. Dedmol JEQIE) )

4' - hydr oxyacet ophenone in a m xed solution of 50 nL of
ethyl & el S 8T mdigte Wh et Sast 7ad desorphee,
thg%resulting m xture s refluxed. After 5 hours, e

re

h
FERTRH TG WS ool R 5 (o Toms: 15-8.17 (m,
Lepmpr as e And, T Telen. Thes LeSl U0 i LIALE MRS (o,

conceht rated under r€duced pressure. esi di :
A1 gp) vedsd Iy 34l acatpl &; il fiib) BPLed Lo deapllng g5
operation with addition of active charcoal. en, t'He
resugling, st iomaas fil terethand 19-4.15 (m, 2H).

[0107]

PC-NMR (solvent: dimethylformamide-d7, resonance
frequency: 125 MHz): & 158.32, 145.91, 145.24, 143.84,
133.15, 130.18, 127.83, 127.54, 127.19, 127.15, 126.90,
117.56, 114.86, 108.73, 105.80, 69.28, 65.88, 20.69.
[0108]

Reference Example I-1: Synthesgsis of 6-bromo-2-[4'-(3"-

fluoropropoxy)phenyllimidazo[l,2-alpyridine (non-

radioactive fluorinated form)

[0109]

As a sample for evaluating affinity with amyloid,
solubility in fat and mutagenicity of the present
compound, a non-radicactive fluorinated form of 6-bromo-
2-[4"~ {3”-fluoropropoxy)phenyl] imidazo[1,2-alpyridine was

synthesized.
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20 concentrated. The resulting crude product was

purified by flash silica gel-cod wm chromat ogr aphy
(elution solvent: chloroformnethanol = 20/1), and
recrystallized fromethyl acetate/petroleumether, to
obtain 7.25 g (corresponding to 33.7 muol) of

2-BP3A614' - 25 hydroxyacet ophenone (Fig. 1-7, Step 1).
[0138] 441 ng (corresponding to 2.0 mmol ) of

2- br omp4™L Rfdeskydcarspréfoasaaddgdotpy28.17 g
(cgrresponding to 2.0 - 59_- nnnlb of , ,
2- AFPRGEEPPBHOBYr FBI heCwWBFRLdi S5ofFBYLFnPIgmEge gfo obtain a
acetonitrile. The resulting.splutio refluxed in .
AnSHEPeBEL RTar 160 FBr 25 ROF SO APL eP - CRed coTpT EEPBRPding
of .t.he.reactjion, the,r ] | S. cool wn
oth B0 B kel oF 17 - ARNLoRPa SR bR A7, el

andol BEQUAT 88 50 NALPLECERhL Bt 88 ¥8EE ¥AShE Wt Hr
acetonitrile and dried under reduced pressure. The

r egHl birBgoehUdgs CaNgeal s mafe, susberdad tihda dilxete was

solution of 10 nmL of water and 10 nL of nethanol.

TheafltledboW it M hofurs Sathe atexbtsioni umMxture was cooled

hydr ogencar bonat e sol uti on was added thereto, and the

m ewhetaasogpnt eapedaturesandnfii sengiing Tre resulting

ul trasoni ¢ washing machine. Precipitates were filtered

an8i{BEBVRr ¥JS f FORTEREr #ESA | YRART nTsdused BIfFTerent The

washed . wi th wat er nd_15 drj.ed. under reduced

brBSS0MLE VB® bt aPALNes TG TEBYH cepSRFRgte dusiected to
-(4' - p 1 oo .

st s 1o A e P REY (dadition ofagriye TRl

368naH, (€RETLSPONE Y $81 dedomPhd £f1¢s£dy -39

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

sutdheerbidyed! | athd -d=RIMVIJRIEIAE riicH &6 weEiified

15 mL of N, N-di net hyl f ormanmi de, and 453 ny

(cloyr Espends hicd B eobhin of hpotassyrapivar bohat somas

added thereto. The m xture was suppl enented with 280

} I $OLERRE e skl pEe ¥/ et hamohnm| 30 6%) . and recrystallized

2-fl uoroet hyl - p-tol uenesul fonate,. and then the
T ool A0S 14 B T oA et e ARNATy Tkl &

A LE LB SUBLELI O, 01 (g { PaGE | o1 Lo, yieact | or

red into water an Xtracted three

U 0BSr oy £ £ o d it pF0f orm 4 The gompy ned chl or of orm

| ayer was washed with water and a sat urated sodi um
chi@ridp solution, dried over anhydrous sodi um

sulfate, filtered and concentrated. The resulting

crude proHugt (#@Bresponding 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 acetonitrilile. 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



5 purified by flash silica gel columm chromatography
(elution solvent: hexane/ethylsasacetate = 1/1), and
further by recycle preparative HPLC (HPLC appar at us:
LC-908 (under trade nane; nmanufactured by Japan

Anal ytical Industry Co., Ltd.); colum: two JAI GEL 2H
(URGELONA4dd leoansndr igdnundeturedubgdlppansinal ytios
I ndustr. connected together; nobile phase:

chIrGrgblf%rlﬁﬁ CFHdSB%:éﬁ’ﬁt.@éé WL ECcEHFRERORE] hY & OMDXSR0

B BB iRE G pRBaTh O6. 1BHBF nRBd,8P 11B. Af pyPFlppRl . Then,
(Fiout- 25 fiteBe2). c1oL01d0k The; MR peesirerent ...

results o e resu

5(25 DﬁhHQBBeEQQXXEHQQnYﬂérQEbOd$h51gﬁéo&}xguﬁ%p¥ééc%éﬁacated
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(internal standard: tetranefhy | ane) are

bekew. 5[ 14kt 30NYRgPRAT Al tisa 85R% OYHSan INVHECH; OO

(manuf actured by Japan El ectron Optics Laboratory Co.

Lt Hre¢dEtd}es were fllﬂétéﬁmhﬁﬁofééﬁﬁer@@|f&éﬁCHW%d|
resonance frequency: 500 WMHz): 6 8.35-8.33 (m 1H)
7. ggsalgﬂngnmigturey FOLfs¢idih) ]y Twadhdd, wiktlr watdeHz ,and
F% 7.31 J 9.4, 1.8 Hz, 251H), 7.01-6.97 (m
218 ¥}ed4u18 en 7adyeed ZpyeSEIR0, 42200 inH) . 4T (142]
ent: chloroformdl, resonance frequency:

Sg‘i orrg %O g &0 1383 %M ls PR 6 1199&0‘&%“026163492 321 .
0, 114.91
(v Eopbleddy SRR L Bl ietding (R a0 45D 2)

FE)@1{Qﬂ43] SF-NWR (sol vent: chloroforn}dl resonance
frequency: 470 MHz): 6 -223.74 (dd, 2JHE = 47.4 Hz,

3JHF =227 . rﬁ%{ W&erf@éﬁéﬁdﬁ% SESNE ey BIAPP) oA -@ibromo-2- (4
Synthesis of 2-[4'-

f Ihmwmimwnmmddzcﬁu al I eaizbine 2-radtwadn di ne
10 (non-radi oactive fluorinated forn) [ 0145]
sufficiently dried to remove moisture was dissolved in 10

mi, of N,N-dimethylformamide, and 413 mg (corresponding to
3.0 mmel) of potassium carbonate was added thereto. The
mixture was supplemented with 138 uL (corresponding to
1.5 mmol) of 1-bromo-3-fluoropropane, and then was
stirred at room temperature for 20.5 hours. After the
completion of the reaction, the reaction solution was
pouréd 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.,



As a sanple for evaluating affinity with anyl oid,
solubility in fat and nutagenixity of the present
conmpounds, a non-radi oactive fluorinated form of

2-[4'- 15

(3"-fluoropropoxy) phen 1(];- 6-i odoi m_dazo[ 1, 2- a] pyri di ne
was T8y nt hESIL HBg : %5946%1 EL 2Bo(wnder Brage Bedtate

s _added to 28 17 ding_tq 126 muol) of
CUBFTE BPGHFER DS GRPaRn ae S0 LS bORRRERLIY CCl chid:)

3 HOBRs SR ErdElbhanbRE B8 nPhate LopbPBRFaT o T dptatn
et hyb ﬁ\&%é&?ré@ﬁoﬁﬁiﬂ%ﬁ% 8“&?& %rgé_SmA}’?gré‘- Sno 1€y r -

the restulting mxture was ref [uxe ours,
5t hq3r’e@@ﬁbgspﬁbgsbg?ﬁpwgﬁyfg%féaz?é[ﬂpzma¥ tPMhe (Fig. 1-4,
tenperature and filtered. The resulting tiltrate was
cogeept pated under reduced pressure. The residue was
di ssolved in ethyl acetate and subjected to decol oring
opépalBbn with addition of active charcoal. - 62 -
Then, the resulting solution was filtered and
concentthét ¥R mhesnseuentnygeernlide pfothet rewslpimgféed
by flash silica gel colum chromatogra hy_éelution
soP%eRP:2cht or bt Or waowmﬁqr}ylﬁﬁw azo[l,2-
recrystallized, 5 fromethyl acetate/petrol eumether
10 { ELETAIHHE 26O | XU T (i S Gl 9 Gane) are
2-br, -4 1o4ydr oxyacet ophenone (Fig. 1-8, Step 1).
[014 6406 ng (corresponding to 3.0 nmol ) of
2-pgopr 4' - 10 hydroxyacet ophenone and 668 ny
(corresponding to 3.0 nmol) of
2- am nEMR- Apgepytu sl ehptoped & Jingsedveso i N(wdhita®ured by
acetonitrile. The resulting solution was refluxed in
anJapan Patdctatorl IQE fay ImbwmatsariAfder, thed .coffRraai)ijon
of the reaction, the reaction solution was cool ed down
15 t 0 15 FodMR elfsdrvamire chdwd qfcadiilt atresopaneef ifreauescy :
Ipitates were washed wth

. Th
g(r:]g?‘?r)ﬁ‘l%?%/ﬂ géd%t??gr{)dréﬁcl}ﬁd’erl'r%dlpc@d Hresdtre.”7 Afs7-83 (m,

! ‘ : e .
oo il s were sugpened [ 4
Thengg 20 gboyt eyl pfe-2 gat urat ed sodium

hydr ogencar bonat e 'sol uti on was added ther etZo’, Jan_d 5t'h9e HZ"
magur e viess @onicat ed f arz 3 a)NULES USidMhidt, 3T = 25.9
ul trasoni ¢ washi ng machine. Precipitates were fi i'tered

20 aritk r etovey ed Hx,0rpH)he resulting m xture, sufficiently
washed with water, and 25 dried under reduced

prexsiile, to obtain 737 my (corresponding to 2.19

mol ) qf 2-(4'-hydroxyphenyl) - 6-

i odoi m 8&%%1,(?0 YPYEi nealfecferyg-dl. srespepnog . 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,
25 'Jer = 164.6 Hz), 63.59 (d, 3Jep = 5.3 Hz), 30.43 (d, T =
19.7 Hz).

[0116]

YF-NMR (solvent: chloroform-dl, resonance frequency:



- 63 - [0148] 339 ng (corresponding to 1.0 nmol)

of 2-(4'- - 51 -

hydr oxypheny1l) - 6-i odoi m dazo[ 1, 2- a] pyri m di ne that was
sufficiently dried to renove noi sture was di ssolved in

m_ _of N, N-di_net hyl fornmgni de, and 414
(cd$¥%§ﬁgﬂdlﬁb %5 23 6yﬁﬁﬂ ) éﬁ“poﬁgsélﬁﬁvcgEGOHaﬁé faBz) .
add ,ﬁereto The mixture was suppl enented with 138
[% or espondlng to 1.5 mmol) of

16Q&&%&e% | yorgprapans, and then stir e?‘at r gom

500&bﬁﬂeﬁc%hb@fQﬁnghhakéﬁ W@%mWﬁShEd wnth a Saturated
sodium chliori dé solution, dried over anhydrous sodi um

sulffoate] filtered and concentrated. The resul ting
crude product 15 was recrystallized from
N, N- di #et ly lshopienifde tvadbbaing?3ffigiteowt 8B pangiagd,
to 0.594 mmol ) of 2-[4'-(3"-
fIﬁ@ﬂHﬁﬂéﬁEXy}Ehéﬂyl?né hetepandakby 190- theypieseine
p 3). [0149] 20The  NVR neasur enent
ggmpguaﬁsth@ pggur§@ﬁaagtfge fluorlnated form of 2-[4"-

(3 opr.o |od0|n1da rimdi

10 o PR SRR aE AT 1 by Pt ey 1 £ 2 Ll dime
be NMR appar at us enpl oyed:

' Jh&gECP&g%%Q%ﬁ%%ufactured by 25 Japan El ectron Optics
Laboratpry Co., Ltd. (JEOQL)) 1H NWVR (solvent:
dinethylsulfoxide d6, resonance - 64 - 7.02 (m ZFD
4.62 (db, mRJIGE étH?lZatEtaﬂe—wﬁslad@éﬂ td.d4. ii gJ =
6.1 Hz, 2H), 2.13 (dquint, 2JHF = 25.5 Hz, J = 6.1 Hz,
Zkﬂco{“m@qnm NVRLY & ot ;o aneddiyd Shﬂdnﬁl)dede:-cdfi)btaln a
resonance, frequency:; 125 MHz): 5 159.16, 154.12,

15 14%“%9,en9134<6nr26t0 199 @D, & 1971 Woion 2 (6,181 15, @brresponding

106 5 1JFF = 161.7 Hz 74. 43, 64.07 d
2 gLl by @xcaw@mer:u%p@wm@n LR

S M R B PR,

2, difforoem wid -added. Then, the resulting mixture was

refluxed. After 5 hours, the reaction mixture was cooled

20 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

25 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
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[0153] 15 Reference Exanple 1-6: Synthesis of
[1251] -1 MPY [0154] [ 125142 | MPY was synt hesi zed
in accordance with the follow ng steps for use in
Conpar ati ve Exanples for evaluation on binding to
anyl oi d 20[ 0155] I n accordance with the nethod
ded€pirsegprndanygi ter 3Buf em@zhi - PEng-Bhomngiet al ., J.
Med. Chem 2003, 46, p.237-243),
6- PWSQ?‘W%&I@HMRQHFMFMI N&F fret BYPRMT-ho) phenyl i mi da
zo[ ] pyridi ne was 25 synt hesi zed, and di ssolved in
{HQRBE (concentration: Inmg/n). To 53 pL of the

sol ytion,

| f / h hi
ova 9B B8 b BeetRalrad raaPay BroLS St e °£Jawgore>’-
L o
PLy0fr 0% L4010 B 6.005R, PE O e UL %%%%gé%n%a%??%ro
10m@b Nyt 88, 219§1ﬁ8L§1i8@oﬁ\9§1éyﬁée&é§Q &f M&Jnﬁﬁfls mL.

the same condition as described in

obbai acéddbitsile | MR rr%étdlﬁﬂngﬁ[s%ﬁﬁholrp vd'éjs Qfef\m%tx%ﬁi in
was added to the fraction. The resulting solution was

passedil hpatighata 12VEC sEophiiskowns uUMAfteraddenadpletion
Sep- Pak (registered trademark) Light C18 Cartridges

me@fif Blee ureaicbiomat fe]n% redet per kedl wnbemtwad afoldre down to
packi ng agent: 130 so that the col um adsorbs and
coﬂr@@at%emm%rftr@se. anci JPYMERD 1 e oYt wstemer%e@d

. e eand .th 1 nL of ethh:élinw

pes S Tred oo HPbUGie g Sre (3 amned wih™®
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
gsolution of 10 mL of water and 10 mL of methaneol. 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-
iodoimidazo([l,2-a]jpyridine (Fig. 1-5, Step 2).
[0121]

673 mg (corresponding to 2.0 mmol) of 2-(4'-
hydroxyphenyl) -6-iodoimidazo[1l,2-alpyridine that was
sufficiently dried to remove moisture was dissolved in 25
mL of N,N-dimethylformamide, and 831 mg (corresponding to

6.0 mmol) of potassium carbonate was added thereto. The
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Jj IMPY. The obtained radioactivity was 2.6 MBq at the

end of synthesis. 15 Further, 4He TLC anal ysis was
conducted under the sanme conditions as described in
Exanple 1-2, and as a result, the radiochem cal purity

of the conpound was 98. 0% [0157] Ref er ence

Ex8Fplare- WaSS§nppésmsnbed[w23m]QUEPML2©¢OEBS$pond1ng to
[1231]-1 MPY was prepared in accordance with the

f oPl-BwiRg et eps 1 brouse3r Al uonparaphve, Exadptesnforirred at
eval uations on | ogP _- octanol and accunul ation in

br PRM FGT@Q}’a’EBF feEorfaReBTfi t REHY Mdthotpmpletion of

de EEE%%%F QEBOB %g%g%ggégﬁggé u%ngnzgggn ouregllntg water

So%{f{jg- a&egay%hzeé“ti&g%wwﬁt BLSILEIRT ] ' Bt nes

esl ze

di éﬁ%\f@@oﬂﬂ E_@%Q?n\%s(\ﬁé’é‘ﬁéﬁt%%hoﬁat%?géﬂ&? d& hted

pL of the resulting solution

hygdoachihoehtoachd, s80ab0omL @flédZ&é§QQMf&% deo @fum
190- 240 MBq, 10 pL of 1 mol / L sodi um i odi'de and 10 pL

5 sl i8% (W) thyddoged pefioxhteavede atgedesAnitahg heude
m xed solution was left to stand at 50C for 10

m PUe@LCt t es spitui ford vies Slijlectbti¢a ¢l Gahder t he

sane condition as described in Exanple 1-2, to obtain
[1%%&<1ma¢wwﬁc£%uhthre[mmnqo e lefofeumr, vasl further

e fraction, Itlng sol ution was
pa %eﬂe?:ﬁ? %gﬁﬁr%p?]é%ﬁ‘é@e%’age o O rRPR T3S ndfe: 208
k). L 18 t
rran ulfact uéjg%%tr?ﬁ‘?er s&%‘g%aﬁé g"%n‘%ﬁ?n agj;y Ce‘—’11
11305 N) ’céﬁlrﬁﬂ‘attr%@ eJ&ﬁﬁﬁnb}?dgﬁ{&%w ad%%de

coIIectSﬁ?he tlZS]-INPY The col um was rinse

Mnafe Wahgiu f el td@ oyl JHpal At cd@sirﬂﬁﬁﬁﬁgf
t heret hrough, to elute [1231]-1MPY. The obtaine

r ddi dakctdonngeivwad ZtrahdrBg ratbihe mrbof dyindhekis), to
20 Further, the TLC anal ysis was conducted under the
sm%@hdﬁﬁ OME EreeEsRdTBhind e le vincg,) arfd 2asl4d - (37~
ult, the radi ochemi cal purity of the conmpound was
LORFPIORITBH e i aAn it dago Sy v igtine (Fig.
2:f%5 Q%:ro¥%phenyl) 256- [125-

[0122]

The NMR measurement results of the resulting 2-[4’ -
(3”-fluoropropoxy)phenyl] -6-iodoimidazo[1,2-alpyridine
(internal 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 frequency:
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),



]1odoi mdazo[ 1, 2-a] pyridine [0162] In order to
prepare cal cul ation fornul as- f=@&¢ the cal cul ati on of

| ogPxpLc, 2-(4'-hydroxyphenyl)-6- - 67 - [125-,

i iiodoimdazo[1l, 2-a] pyridine was synthesi zed in
accordance with the follomﬁng steps. [0163] 50_nL of

et RyP aEefat éMwasihddéd®? o (38 17 5 %Zo?r Zpohdf nfy- ¢ diz.

12 ). of cuptic bronjde obt aj suspension, to
mh?fgvgfsigu{Fongof g:ighg'(%g}re p%ﬁd?ﬂ%i%ﬁtFO{bF = i5-9

_4 - hydr ox et ophenone in a mxed solution o
gggnt gf—e?hglgéte¥§fé and 50 nL of chl orof orm was

adqdggy,Then, the resulting mxture was 10 refl uxed.
After 5 hours, the reaction m xture was cool ed down to

5 room t enpenm U 1arehtl.i lharedrothe aneswelbihgnklel trh-atBency
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was concentrated under reduced pressure. The residue

was2di ¥Ee) vedl inoedhyl1ecetaf et anch subjeri®d, to30.28,

decol oring operation with addition of active charcoal.

151TRed, thes resul 11sge ol Lit4 on7 wakod i 90 erew. zhd(d, ‘Jer =

concentrated. The resultin? cryde product was purified2

byléfashtzi | | th- 3@l &dl um(@hrdratody abHyz) el M i%h (4, “Jer

solvent: ch| orofornf net hanol = 20/1), and

retry%t4al¥¥zed fromethyl acetate/petrol eumether, to

ob%gig%f.ZS g 20 (corresponding to 33.7 nmol) of

2- -4' - hydroxyacet ophenone (Fig. 1-9, Step 1).

Eoé?ng%Z%ﬁRg(EBQ@EE%QOEQEBQO%8I$Qd9,ngggbngkce frequency:
470 MHz): & -222.09 (dd, *Jur = 47.0 Hz, 3Jgr = 25.9 Hz).

[0126]

Reference Example I-3: Synthesis of 6-bromo-2-[4'-(27-

fluorcethoxy)phenyl]imidazo[1l,2-alpyridine (non-

radicactive fluorinated form)

[0127]

As a sample for evaluating affinity with amyloid,
solubility in fat and mutagenicity of the present
compounds, a non-radioactive fluorinated form of 6—bromo-r
2-[4"-(2”-fluorcethoxy) phenyl]imidazo[1,2-a]lpyridine was
synthesized.

[06128]

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
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hydr oxyacet ophenone and 1.74 g (corresponding to 10.0

25 mmol ) of 2-am no-5-bronopyrggdine were dissolved in

50 nL of acetonitrile. The resulting solution was ref

qued in an oil bath at 105C for 6 hours. After the
nEéetion of the reaction, the reaction solution was

coghegrgdammt was- agged. r cimn enper atamue, tiagd mixture was

preC|p|tates were filtered and recovered. The

pr €6itpitgles Mkl wadhedr v ttHSderasHiian (me X edmiasd cooled

under reduced pressure, The resulting crude crystals

weP@¥BuSpenael FRMBERRKEACSARE| B { bR ST - Zﬁhrﬁ_ S Ut e

entdiSFabeobar u%Jﬂya%aéfE%@r%ﬁ%f e E107 ohr Sa srme e
th%é%&ﬁueapgstHfsgbfggﬁelﬁﬁétﬁ §@% %%éqgné éﬁ%igé%Ed to

using an ultrasonic wash ecipita

fi atege@gr@ﬁg 6§89¥€£8H ai;ieﬂn é&]&é@oﬁ eS¢l 4 ing, dn A @51
sufficiently washed wth water, and dried under

r egyend @hésﬁééﬁltlﬁgogb%ﬂlan%ﬂ fLOf RSP ng to
8.32 mmol) of 6-bronp-2-(4'-

hydeoxgpheayédli mTez aofds P-talppy rardidee pideidgpictl ws Puepfied
2). [0165] 15138 ng (corresponding to 0.476 muol ) of

6- byofibagh %ﬂlihgdg©ky@mkmmm)¢hﬁQmatQ9I&PEHp&&lwﬁiﬂp

was dissolved in 20 nL of dioxane, and 2 nL of

t r FRLHSTam %l%%ffaﬂaaélﬂem@%% o= Aheh), . FBE grecrystallized
( cgr &> Olggi_ a%g/ t?%t%Z%%HmA[P%L%m z%tk?elrs(t rCIJ bol'i)élallltrll n') and
t e‘ié fésg@@ﬂ? YLpNOSPAI G, P c%fﬂ‘dé Yo YRl & added

t here ter he reaction ure ‘was stlrred at 90C
foﬁy@@oiﬂ?&'&étoﬁl‘i@u&?év?ﬂgwaf—@' sdddd ed of f under
reduced pressure. The residue was purified by
prepazati ve TLC (el ution sol vent: hexane/ethyl acetate
= 1/4). Further, 25 the resulting crude product was
purifi2dlbygr ecgriespoepanat tvel HPL GuiddPL O 2 phdvatus: 4’ -
LC-908 (under trade name: manufactured by Japan
An]aY?WWCﬁMTF%WHd K d7‘§ :9 cotanresRAs A ¢GEL 10.0
21-i iundfr trade nane; - - . manuf act ured by Japan

| qrﬂ‘i‘ﬁr’s‘}‘f‘ yswomftme‘—’sd%%eefeedi%ﬁ& An 50 mL
m)gf a? 69 etrl or%fh%r 'Peslu;L%o?x%t %to?Ll E'El'fayl gﬁgnrﬁf_luxed in

(correspon

44 YT 32 8 YA U B

6'@fiﬂ%ﬂ'§d@ﬁ%’r_ﬂ-, 2Hé' reaction solution was cooled down to
hydr oxyphenyl )i m dazo[ 1, 2- a] pyri di ne i n net hano
( comeme Nt grdbe 1t ude Mol ) prodhimilt atfes] ward [filtered and
hydrochl ori c
recovered. The precipitates were washed with
acetonitrile and dried under reduced pressure. The
resulting crude crystals were suspended in a mixed
golution of 20 mlL of water and 20 mlL of methancl. 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.



10 acid, 40 pL of [125I]sodiumiodide of 136 MBg and

10 pL of 1096 (w v) hydrogen pe&roexi de were added.

After the m xed solution was left to stand at 50C for
10 m nutes, the solution was subjected to HPLC under
the same condition as in Exanple 1-2, to obtain

2. Enechgut@&@%ﬁ@myq)fiﬂth@qZ@qq recovered from the

i odoi mi dazo[ 1, 2-a] pyridine fraction (Fi 1-9, Step
)reife]rrsﬂrl]lg mlwrular v%‘tl%ﬁlﬂ“f\}a%n%]ddéféaﬁféﬁg el oty attiegn. and

uIt n was passed throu h a reversed
fi%e G e r@septcpaq@'ﬁ 4 &
t C18 t act ur ed
g?%lﬁé%%o&&ﬂ? e anount“rmlgﬁ t e pa(L:i?< Oﬁ“gg by

° gg%%&po}t{ enylcl)tgg(;b P o%@pﬁn%}a% <eE%‘Ltgsa] pyri 5‘ e 2

Thep o umMm vvas rinsed with 1 nL of water, 25 and then

1 nL of ethanol was passed therethrough, to elute

2- (4 - bysirexy pheryddpénd hd ogei 1m dag@bil, 2f & Mrfdnd-28- (47 -
The obtai ned radioactivity was 37.5 MBq at the end of

s yimy dressi g heurt Herd da el TLC enatyisiisiaehat vk -

conducted under the sanme conditions as in Exanple 1-2,
arﬁil%%lcaler@slur tdritgek topdiesshisnitsdls g twasofditsiselved in 20

ound vvas 96. 596. [0168]_ 5 Reference Exarrpl e 1-9:
10 H@%I gpqqpng%g%wvﬁﬁ% @.d_ 0 mg correspondlng to

rid 169 0 gﬁ
eténﬂ?j ]tatg\r?aozc BHR 5t rleeoﬁdéie%oﬁ ERgtpo The
d W¥s 1%@ Gyl %titoa %& n
ich a solu |P|on %? g“ corr H%légje?lg%h% to
m@.'() nio14’ Py dr- Wﬁ%&@%ﬁn %dl%e%e'&ﬂ%n%@em LoR @hen
50 nL of ethyl acetate and 50 mL of chl orof ormwas
added.solherion has estilrirady s xowne temperafhieedorAies
5 hours, the reaction mxture was cool ed
15 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 water and a saturated sodium
chloride solution, dried over anhydrous sodium sulfate,
20 filtered and concentrated. The resulting crude product
was purified by flash silica gel column chromatography
(elution solvent: chloroform/methanocl = 100/1), by
recycle preparative HPLC (HPLC apparatus: LC-908 (under
trade name; manufactured by Japan Analytical Industry Co.,
26 Ltd.); column: two JAIGEL 2H (under trade name;
manufactured by Japan Analytical Industry Co., Ltd.)

connected together; mobile phage: chloroform), and

further by preparative TLC (elution solvent:



15 down to roomtenperature and filtered. The
resulting filtrate was concentsated 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
fi Fbépsaiann/vetbaneentr 8fed) FReokBaint #4g vy ude
product was ﬁurified b%BfIash silica gel colum

0

chr'6RATEGPIPHY " Beft LoA3sBRYent ©fchrBFener ar kbt h&dot =

20/ tallized.f h t e/ petrol

et erorP BRER Whohuk) §RLanrBTl sonki RETEOL8S. P Hiiol 55,
ofsg-grggn-4'- 25 hydroxyacet ophenone (Fig. 1-10, Step
1) F 170] 441 nmg (corresponding to 2.0 nmol) of

52-@@9@@34'- hydr oxyacet ophenone and 449 ng

10

15

20

25

(corresponding to 2.0 - 71 - mmol) of

2- am noh’- NPHORKELirBReHR! ecdii$68! ¥edth8 A8siit Phg 6-
acetonitrile. The resulting solution was refluxed in
anbobhobat 4 at (11000udbse Shdvoy) Shed¥ I Bimidezepmat et i on
of the reaction, the reaction solution was cool ed down
t cabpypbdinenpentevnel srendredi pieatase viers fidder ede
and recovered. The precipitates were washed with
ac®feWrtPE1e¥and dried under reduced pressure. The
refﬁiééﬂg crude crystals were suspended in a m xed

o) of 10 nL of water and 10 niL of nethanol.

Then, t i

mhen. RCIOUL 0.0l & 981 Lok el SO T cacruea by
M XAHE MBSc S %@Qci%&faﬁwg%&?} g aN (FEQT))

ul trasoni ¢ washi ng machi ne. Precipitates were fi ered

and r egoverred demardthe drasHdidign -HIXt Weonstd ¢h@rflehicy
washed with water, and 15 dried under reduced

pressunez) { o> obtzd 8 526 fmy (abrr esmondi e ta,1.1838, 7.72 (s,
nmol ) of 2-(4'-hydroxyphenyl) - 6-

i oWl i Helrlo] 1, 4L a(tpy rlifdi ng (F4 g(ddL- 1D,= St.ép 2)..9 FEL71H) ,
The NMR neasurenent results of the resulting 2-(4'- 20

hytir &xypnehy® - e2ioddh fdrdzofla, Otal3ri & 7 (4 -Rderal 2H) .
skﬁﬁgﬁfd: di met hyl sul f oxi de) are shown bel ow. [0172]

N apﬂaratus enpl oyed: JNM ECP- 500 (manufactured by

Japan’Ebeﬁﬁﬁowsgﬁ§éﬁ§;Léﬂﬁéﬁég§¥%§?%é_g%gonégggl%%equency:

25111- NWR (sol'vent: di net r esonance

fremiency) . 0Q9)2, 54% .96 8..84 (08, 1), & 1426547
1H), 7.78-7.74 (m 2H), 7.40-7.35 (m 2H), 6.86-6.82
(m2e2H)8, 125.42, 117.87, 114.91, 107.49, 106.74, 81.86 (d,
'Jer = 170.8 Hz), 67.15 (d, 2Jer = 20.2 Hz).
[0134]
YF-NMR (solvent: chloroform-dl, resonance frequency:
470 MHz): & -223.80 (dd, *Tur = 47.4 Hz, 3Jgr = 27.6 Hz).
[0135]

Reference Example I-4: Synthesis of 2-{4'-(2"-

fluoroethoxy)phenyl] -6-iodoimidaze{l,2-alpyridine (non-

radicactive fluorinated form)
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- 72 - [0173] 13C- NWR (sol vent:

di net hyl sul f oxi de-d6, resonanas frequency: 125 MHz): 5
158. 08, 145.87, 143.87, 132.48, 131.72, 127.67,

124.99, 118.14, 116.14, 108.02, 75.85. 5[0174]

Exanpl es 1-7 and Conparative Exanples |-1: Measurenent
of [0BBAli ng to amyl oid [0175] Affinity of the
present conpounds with anyloid was 10 exam ned by the
f ol | owPfig2i AR2PPLRofBF n@VAgUREsRNS. 2fbinsty with agmyjoid,
AO1 40 §Pe tide ILnstitute, INC) was dissolved in
phBSPREE & blif tRr I3 h L Jubagethakien at B pigsent

h bt ai 1 ng/ ' h i naf
roremrated 18 Het s R R R n T kg S 2-1a7-

Ex I QQQEE P ' fer 0y :

arrs oi gfll)'lcr)]ﬂ{)% S g@é%g}fﬂ [%ﬁ#%ﬂﬂ&fé? Ef; ’ %ca([:]ggglcﬁtlﬁjgl%e was
t og{-hend®i hog described in a literature (Naiki, H, et

al ., Laboratory Investigation 20 74, p.374-383

(1986373 the anyloid suspension was subjected to
gualitative experinent based on fluorescence

spect r Bpholontt etloy red dwidh tus | wgs Thdddd avo 28.17 g
(manufactured by Fluka) to confirmthat the aggregated

Ap{ ebr s sieending 1o wekd amo i O f mapstrerimmide to obtain a
condi tions: 25 excitation wavel ength of 446 nm and .
enfEIRGIE 1RiVel Endgihi &t agpiiion oafrd)- 18 9 (qugyregponding

SO AN, Pl o e SO 10 T3 e

AP 15, SGRIA A LI d % R o0

al dA A5 €O abdd QQkRﬂRSp@ﬁEﬁ,bHEEeEeEBTthé)m&Qture was

prepare a solution
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
concentratéd. The resulting crude product was purified
by flash silica gel column chromatography {(elution
solvent: chloroform/methancl = 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. 1-7, Step 1).
[0138]

441 mg (corresponding to 2.0 mmol) of 2-bromo-4'-

hydroxyacetophenone and 449 mg (corresponding to 2.0



5 corresponding to 2 nnol/L as a total anount of

2-[4"-(3"- - 59 -
f 1 uor opr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2-a] pyri di ne.
[0179] (4) To each well of a 96-well mcroplate,

50 pL._of solution (400 pMat a final concentration
@E‘Q#g Ogbav@“iﬁolﬁ egsioaﬂal%n%LW%?eads%ww% in 15 mL
| oi d ti ted d ,
oAt content 1ot | AP % aappy“s e 46B) (ROt giedt 10
anﬁhobq SgagﬁnglCO?lB\Bé gbésgl o ajfe b%rf?:elr (&%oﬁoﬁy%letlon

serum a bun1n contarnrng phosp
Wege @nggeaéegoﬁheﬂhé5939&tO% %é?gﬁ%.éﬂeawﬁbwn to

added to prepare a solution 0|d at

5 copeent tahpenst afe 2. émdlﬁrémg&a@@s Swe #2553 Pa0re $%a
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and 1000 nnol /L. [0180] The m cropl ate was
shakeovatea. grﬁﬁﬂ1gﬁﬁdﬁﬁrﬁalé§)waﬂ@ walshadCwlien 3

hours. Then, a m xed solution of each well was
fiﬁceteﬂithib@gan@ grass fnder feduszd (praseimane The

Mul uti screen7"-FC, manufactured by MIlipore), to
seﬁ%?‘é%%lﬁlﬁeceé%o‘amsqabs IS 2 WR@—MI igt i frigrad he
free. Co -6._25[0181] 6)_ The gl ass fi ber

(| FOLIELBRGE of0 (T 13 bR D el G P 5 R s Then,

phospﬁ%&/\%Ij Euﬁf%; 16(‘ ‘gg%bg%/%r%(ecg)egou i uerzP Ceor{]t 2 rgnrga e :
[ 3 PRCLON s addle haRd) man4 i oAy Bhicated

with an autowel I gamma sysiem

Typer ARG ud HP2n 51(17t)ra%,crr?1catwa<§hl %.%tﬂ%e
amount of the Conpound |- 6 binding to anmyl oid and the

anewent 1yof t aideke dveargy | 0i Tk avasl emal uaied dreemden the
measurenent results of (6). Unspecific binding was
de?feeaswlinv‘er@g usixtgiize s sl fol dienttic vadie Conprdunch tlr2 and

(non-Rl | abel ed conpound) was added to 10 becone 100
NNV ERD 199 FRUHE RS BHE -albey €85 104 )5 26Ema| e

1- Zgorgespoﬁdlng to 1.56 mmol) of 2-(4'-hydroxyphenyl)-6-
iodoimidazo[1,2-alpyridine (Fig. 1-7, Step 2).
[0139]

368 mg {(corresponding to 1.1 mmol) of 2-(4'-
hydroxyphenyl) -6-icdoimidazo{l,2-a}lpyridine 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 ul. (corresponding to
1.6 mmol) of 2-fluorocethyl-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



- (8) Using [125 _ I MPY synthesized in the above

Ref erence Exanple 1-6, the sangyprocedure as the above
15 (2) to (6) were carried out to obtain control data
(Conparative Exanple 1-1). [0184] A rel ation

bet ween the concentration of anyloid in the sanple
somdthoghandof hemr. adlivact dwiel mwedinth oor ¢ frer2 QL :glas svas
fiber filter measured above in (6) is shown in Fig.

1- YesheHe wishi waterving ansehergkadssoiben elakoride

i ncreased proportionally to the concentration

( a&&?&PF&ﬁnan@Ehﬁii BVeanynBYar PR afpreun - syl fgke t helltered
condi.tions of the _present experjnent, anyloid and the
coﬁﬁguﬁang?fl{égﬁgﬁdt o%g‘?ﬁ/ljiﬁ H5lng ST inePuGt mise

I Eiher, T .1h di ' h
> o1 BRRL R oy PREHPRE 1 LTk T HET oL “EhEi e
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co t to [ d op t
ComeucgoatLogleds 0,804 ) porcf0esel b )

refattMert Byt hecponsept&gh+9n: 0f @Yk of b1 S a?pﬁt/ﬂat@;s: Lo-
whi ch can be an 1 ndex representing the intensity of

bi Ad8 nguhde anytads. ndhas endher yet wee@f b heagadi Qactyiieal
count of Compound 1-6 on the glass fiber was increased

5 Wdnstrngréase bfdthe cohoent riavd aTRTEEIAMH of uhddt trade

~has been suggest ed that Conpound 1-6 is a conpound

ha#Rg: PR fyred by nfpan tAnakyt oral. Ivbisinp€oof,

t ine for Conpound 1-6 was greater than the slope

fo t%i)zﬁc]’nrie? Pt e Safpt bt Phawe + milslquodemn) . to
be ed 10 that the. affinit Conpaqund. 1- 6 .
TSR SR R (B o R L - 27
K nes 4 e exhi-pi tor : j. B o :
The ab%%e-rr1=_~n}?i1%)1}1ég1 r]e;.epu-%:’ltcgc)i lﬁe&%zndm%’gdqﬂ%ﬁ l%lolﬁl'peou(r%L g
1-6-75 ddghly) capabl e of binding to anyloid. 15[ 0185]
Exanples 1-8 to 1-12, Conparative Exanples 1-2 to 1-6:
MebEsLA@Ement of affinity with amyloid Affinity of

the present conmpounds with anyl oid was exam ned by the

f ol | oviflrgy MR \iieasuismehhgresstss @D[10k86jesulting D)- [47 -

A01240 (lggepti de Institute, INC ) was dissolved in
phios priaf e IRF Xy enyd)] rd age [37E -RdpYBidine

o Ol AR T Suspeslon o agoreeated fo,
[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,

1), 7.39 {(d, J = 9.4 Hz, 1H), 7.31 (dd, J = 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]

HEoNMR (solvent: chloroform-dl, resgonance frequency: -



25 Exanple). [0187] (2) According to the nethod
described in a literature (Naiki,-H, et al.,
Laboratory Investigation - 76 - 74, p.374-383
(1996)), the anyloid suspension was subjected to
qual i tative experinment based on fluorescence
spéetr dptiot:ofetlbBe 6Rvt AEE - G8i. nd4Fhil6f | 29RN3F, 130.30,
(manuf act ur ed b¥ Fl uke) to confirmthat the aggregat;d
A4327546bt dPRed2i n18) 3Ras 1adyPéi d1PAed8ur Bheht (d, “Jor =
conditions: excitation wavel ength of 446 n and
enﬁggrgn vel'&ngeh 67-&§O(ﬁw)gJ?OT8§?-§3¥Z ccordi ng
to[bgg3?ethod described in a 10 literature (Wang, Y.,

a J. Label ed Conpounds Radi opharnaceut. 44, S239

5(2.00155"31?I Iaé%ﬂJgﬁéfxgﬁ%%¥oform—q%ﬁ resonance freguency:
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am nophenyl ) benzot hi azol e er el naf erred to
[125b] 8hizh - BIA-923Wag prgpargd Lrema habeling. 57 7 by .
precursor 2-(4'-am nophenyl)benzot hi azol e, and

di gsekyed in ethanol. 15 As Congo Red, Thioflavin T

and

6- Refhyénle| Bxafyhl &ldi et hgianhas) phefiyt } benz ot hi azol e
(hereinafter referred to as 6- Me-BTA-2), comercially
avai re kenpt b- Gel ghetimadelzasbd? a3 pyreimiwiee
[0189] 20(4) 2-(3'-1odo-4'-am nophenyl)benzot hi azol e

( hiﬂgyﬁm LP2FRt¥E r bR Rated. fORTA- 0) and | MPY vere
sy?épggtzed according to the nethods described in a

[ re (Wang. Y., et al., J. Labelled Conpounds

Radi ophar 4 3 ) [ ture, .

25 Zhua%g,gaggﬁ{é’:l? Sor apraLbEbphy) agﬁgﬁt%{”fﬁ%?gmyl‘”ld'

( 2@8@&11@@@% | %0 Yand Q04 gdPi e £schd iy
['251]3f-1-BTA-0, each conpound - 77 - for "eval uation
ancompaheds, Wersorth Bsdl @k ive af Dudr A DOyd NEs BRI 2- [47 -
al bum n-cont ai ni ng phosphate buffer (pH 7.4) at final
cofgent havreprsortmrphienyibbt @- lo@oivetds v Epat el pyihisiine

resulting sanples were filled in each well (about 0.3
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 wmL 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.
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5nm in volune) of a 96-well mcroplate. [0191] Table
1-2. Final concentrations of-earh- conpound in sanple
sol uti ons Experinment Conpound for eval uation
Concentration of compound for evaluation [125113,-1-

BTA-O0 concentration Anyloid Conparative Exanple 1-2 3,
- | THER- - Ghe respiEhneomeéntiani wasofdloeped, and

0.01,0.1,1, 10,100, 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. 1-8, Step 1}.
f[ola7]

646 mg {corresponding to 3.0 mmol) of 2-bromo-4f-
hydroxyacetophenone and 668 mg (corresponding to 3.0
mmol) of 2-amino-5-iodopyrimidine were dissolved in 20 mL
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
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 15 mL of a saturated sodium hydrogencarbonate
solution was added thereto, and the mixture was sonicated
for 3 minutes using an ultrasonic washing machine.
Precipitates wére filtered and recovered from the
resulting mixture, sufficiently washed with water, and
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).



1000 nnol /L 400 prmol/L 1 pnol /L Conparative Exanple
1-3 Congo Red Conparative Bganple 1-4 Thioflavin T
Conpar ative Exanple 1-5 6- Me- BTA-2

[0148]

339 mg (corresponding to 1.0 mmol) of 2-(4'-
hydroxyphenyl) -6-iodoimidazo[1,2~alpyrimidine that was
sufficiently dried to remove moisture was dissolved in 20
mL of N,N-dimethylformamide, and 414 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 1-bromo-3-fluoropropane, and then stirred at
room temperature for 22 hours. After the completion of
the reéction, the reaction soclution 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,
filﬁered and concentrated. The resulting crude product
was recrystallized from N,N-dimethylformamide to obtain
236 mg (corresgsponding to 0.594 mmol) of 2-[4'-(3"-
fluoropropoxy)phenyl] -6-iodoimidazo[1,2-alpyrimidine (Fig.
1-8, Step 3).

[0149]

The NMR measurement results of the resulting 2-[4'-
(3”-fluoropropoxy)phenyll} -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-dé6, rescnance
frequency: 500 MHz): & 9.27 (d, J = 2.3 Hz, 1H), 8.55 (4,

J = 2.3 Hz, 1H), 8.15 (s, 1H), 7.94-7.90 {(m, 2H), 7.06-



Conpar ative Exanple 1-6 | MPY Exanpl e 1-8 Conpound
-1 Exanpl e 1-9 Conpound 12 - Exanple I-10

7.02 (m, 2H), 4.62 (dt, “Jy = 47.2 Hz, J = 6.1, 2H), 4.14

{t, J = 6.1 Hz, 2H), 2.13 (dquint, *Jy = 25.5 Hz, J = 6.1

Hz, 2H).
f0151]
5 LBCc_NMR (solvent: dimethylsulfoxide-d6, resonance

frequency: 125 MHz): & 159.16, 154.12, 146.54, 146.26,
139.00, 127.60, 126.06, 115.21, 106.52, 81.15 (d, lJm-=
161.7 Hz), 74.43, 64.07 (d, *Je = 5.8 Hz), 30.13 (4, *Jor
= 19.7 Hz).

10 [0152]

YF_NMR (golvent: dimethylsulfoxide-dé, resonance
frequency: 470 MHz): & -220.13 (tt, *Jgr = 47.2 Hz, *Tue =
25.5 Hz).

[0153]

15 Reference Example I-6: Synthesis of ['*®I]-IMPY

[0154]

['*°I] -IMPY was synthesized in accordance with the
following steps for use in Comparative Examples for
evaluation on binding to amyloid

20 {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] imidazoll,2-a]lpyridine was

25 synthesized, and dissolved in methanol (concentration:
img/mL). To 53 pL of the resulting solution, 75 pL of 1
mol/L hydrochloric acid, 20 uL of [**°I]sodium iodide of

13.5 MBg and 10 pL of 10% (w/v) hydrogen peroxide were
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Conpound 1-3 Exanpl e 1-11 Conpound 1-4 Exanpl e

1-12 Conpound 1-5 10[ 0192] 65 - (6) The

mcroplate filled with the sanple sol utions was shaken

at a given rate (400 rpnm) at 22C for 3 hours.
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 described in Example I-2, to
obtain [**°I]-IMPY fraction.
[0156]

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 ['**I1-IMPY. The column was rinsed with
1 mL of water, and then 1 mL of ethanol was passed
therethrough, to elute [*?°*I]-IMPY. The obtained
radiocactivity was 2.6 MBg at the end of synthesis.
Further, the TLC analysis was conducted under the same
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]

[**I]1-IMPY was prepared in accordance with the
following steps for use in Comparative Examples for
evaluations on 10gPoctans: and accumulation in brain.
[0159]

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[1l,2-alpyridine was
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Then, each sanple solution was filtered through a

glass fiber filter (trade namaes Mil uti screenTALFC,

manufactured 15 by MIlipore), to separate the [1251]

A | -BTA-0 attached to anyloid fromthe free [1251] f

| - BTA-0O - 78 - é0193] (7) The gl ass fi ber

fi fyBEhasé@edoran edissolwed omn ofie tlarho b afpbrec e wati iom :

shed with a 0.1 96 bovine serum

aI %‘a\\g? Ritont® Mg s g & ssilitdmy Relutdpn 01905k of 1

nd radioactivit f the | ass fi filter was
reieb/ B PR o + Ogslgﬂst%#n CErA e Spaide

byOth%g?ad.o o110 TR %P TSER: S Sad oo Ko
ErtEtE et i i S

denotes 1 sanpl e w

ZehPxé Q) s EDNELH I'Rb & OTe Of t?c?cst\: neh€@ sor 10 minutes,
eval uati on, and B denotes the radloact|V|ty level 1n a

satrlid esodl it dh Olds neab{ detasa N @hert.c ancev ratd Qrynef
each conpound for evaluation). 15[0194] (8)
Sependitelgn @ stdatiidredfiid Bragle r1-of, GdvesBEAR,['**T] -
400 pnol /L of I -BTA-0 and 1 pnol/L of Apl 40 were
prE%%¥e@¥%ﬁkP@%bjected to the same procedures as
afrlbed above in (6) and (7) to nmeasure a 20
lelty | evel . The neasured radioactivity |evel

e 460 &% 1P, Do sty L vel ano

(ffgéﬂiEﬁﬁéﬂstﬂéﬁaﬁﬂkéé’ﬁE%é%@-tdé%ﬁﬁﬂ 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 mL of ethanol was passed
therethrough, to elute [***I]-IMPY. The obtained
radicactivity was 47-56 MBg at the end of synthesis.
Further, the TﬁC analysis was conducted under the same
conditions as described in Example I-2, and as a result,
the radlochemical purity of the compound was 98.0%.
[0161]

Reference Example I-8: Synthesig of 2- (4’ -hydroxyphenyl) -

6- ['**T]iodoimidazo[1,2-alpyridine

[0162]
In order to prepare calculation formulas for the

calculation of logPypic, 2-(4'-hydroxyphenyl)-6-



25(9) Using the radioactivity |levels nmeasured above in

(7) and (8), the inhibition raio was determ ned by

the following fornula (1-1). - 79 - [0196] B-BG

x100(96)(1-1) [0197] A graph in which val ues converted

9%0bit 5 transformation fromthe obtained

|nH| il iledot mt Hagols 8- pl byt édinel wasvsynohéoijaedt fims

of concentrations of conpounds for evaluation was

pr 8p5PERRRE OBt ANt EA 5%@%@3%& 8tepsai ght line by the
eﬁég ﬁ?uare met hod. Using the line, the concentration

& conpound for 10 eval uation mas deter m ned, at

t“‘ﬁ'eci‘a‘ép'@?aﬁ??éfggﬁhﬂ' Bker Sk EBanaeRoR E9aPlal o, and

5“ﬁ§c9§£é §§?ﬁe§Q 9% 1 {RL P t&?”é%ﬁ?fgnﬁrfﬁiégléb obtain a
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each conp reinafter referr

VabU§ben§§bﬁ9 EBewﬂﬁéHeaa§ofﬁEﬂ@h'@§'§ai§r? Al d¥onding

of each conpound for evaluation with a

(apgr egad efmd1) 46F MShp&ﬁéxw@gtol&@é&%e in a D4

val ue of each conpound for evaluation is shown in
Tabbbutlign CHNMPOuUMdsof -dtiyl ladetadte sdrodverh G509 20

val ues of less than 100 and had higher affinity with
anyrbPEcfakyreyatadded. 40heman thongesRdd iagdmixture was
hIO%LaVIn T.. The results show that Conpounds |I-1 to

| -B° ood L& & BPUREt ht&%wr&a@t(l@@grnégrépé@ was cooled

iy A ST, T

SRS 09 SR el BT Wl e

vataesad WAl I RReRle AU RARATAENYLG subjected to
decoloring operation with addition of active charcoal.
Then, the resulting solution was filtered and
concentrated. The resulting c¢rude 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. 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 cooled down to



10

15

20

25

Conpound for evaluation |ICsn values (nnol/L) _

Conparative Exanple 1-2 3'-1-BBA-0 10.1 Conparative

Exanpl e 1-3 Congo Red >1000 Conparative Exanple 1-4

Thi of lavin T >1000 Conparative Exanple |-5 6-Me-BTA-2

25. 4 Conparative Exanple 1-6
rocm 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 mlL 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. 1-9, Step 2).
[0165]

138 mg ({(corresponding to 0.476 mmol) of 6-bromo-2-

(4' -hydroxyphenyl)imidazo[1,2-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 90°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 apparatué: LC-908 (under trade

name: manufactured by Japan Analytical Industry Co.,

Ltd.); column: two JAIGEL 2H (under trade name;



| MPY 0.8 Exanple |-8 Conmpound |1-1 1.4 Exanple 1-9
Conpound 1-2 0.9 Exanple I-10 g&onmpound 1-3 1.8 Exanple
1-11 Conpound 1-4 0.9 Exanple 1-12 Conpound 1-5 55.4
[ 0200] Exanple 1-13 to 1-14, Conparative Exanple 1-7:
5 Measurenent of partition coefficient based on the
ochanvlfacexredcbyodapethddal pR0¢41 Industry Co., Ltd.)
connected together; mobile phase: chloroform), to obtain
47 mg (corresponding to 94.9 pmol) of 6-tributylstannyl-
2- {4’ -hydroxyphenyl) imidazo[1,2-alpyridine (Fig. 1-9,
Step 3).
[0166]

To 53 pL of a solution of 6-tributylstannyl-2-(4'-
hydroxyphenyl) imidazo[1l,2-alpyridine in methanol
{(concentration: 1 wmg/mL), 75 pL of 1 mol/L hydrochloric
acid, 40 pL of [***I]sodium iodide of 136 MBqg and 10 ulL of
10% (w/v) hydrogen peroxide were added. After the mixed
solution was left to stand at 5ofc for 10 minutes, the
solution was subjected to HPLC under the same condition
as in Example I-2, to obtain 2-(4'-hydroxyphenyl) -6-
[***I]iodoimidazo[1,2~alpyridine 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
and collects 2- (4’ ~-hydroxyphenyl) -6- [***I] iocdoimidazo[1,2-
alpyridine. The column was rinsed with 1 mlL of water,
and then 1 mL of ethanol was passed therethrough, to
elute 2-(4'-hydroxyphenyl)-6-['**I]iodoimidazo[1,2-
alpyridine. The obtained radioactivity was 37.5 MBg at

the end of synthesis. Further, the TLC analysis was



Partition coefficients based on the octanol extraction

nmet hod (hereinafter referred tmas |ogP - octanol) 10

wer e measured, which are generally known as an

i ndicator of perneability of conmpounds through the

bl ood-brain barrier (hereinafter referred to as BBB).

[ 0zoR[iuTsed nhdef bbeamshe ¢Onditobna gsl imiBrample I-2,

cont ai ni ng 15 Conpound 1-7 (Exanple 1-13) and Conpound

1- Bn(iEﬁﬁnﬁl EepRdY . ahbe2ratiorhenl aabl purphysphatlee compound

buf f er g 7.4) were added, and stirred for 30

se¥B8RdES-After the mixture was centrifuged with a

0 P d centrifuge (2000 rpmx 60 mn.), the octanol
ﬁ@? gﬁd the water |ayer were sanpled - 81 - each in

10
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20
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(n@nyaagwmgz@h%%ﬁp ify&fneARC- 3018) Usi ng the

obtaimed TadroactTvity tount; | ogPoctanoi was
calfgeubated in 5 accordance with the equation (1-2).
[0203] 10 P o;tano, Sad4o=1*---7;eaweseract'::lyer)

RaM t ; 8Dt yLeobt othwilt acetyte (82048ided to 28.17hg

results are shown in Table 1-4. Both Conpounds 10 1-7

anficorseghowding ogPot2 @nohoVal e sciget ivedrrdmiade t3 ditain a

i's known that conpounds perneable to BBB show a | oaP
suspension, to which a solution of 8.18 g (corresponding
to 60.0 mmol) of 4’-hydroxyacetophenone in a mixed
solution of 50 mlL 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-4'-
hydroxyacetophenone (Fig. 1-10, Step 15.
[0170]

441 mg (corresponding to 2.0 mmol) of 2-bromo-4f -

hydroxyacetophenone and 449 mg (corresponding to 2.0
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c,-octanol value between 1 and 3 (Douglas D. Dischino

et al., J. Nucl. Med., (1983), 724, p.1030-1038). Thus,

it is inplied that both conpounds have a BBB

perneability 15 conparable to I MPY. [0205] Table 1-4:
10gPoct anoi val ue of the present conpound Experi nment
Compsund qfo@P@mi@miS ~aldepy@ddiaeatiere Biaepllecd- 7n 15 mL

{1231] _inmpy 2. e 1-13 Conpound 1-7 2.1 Exanple
1- P4 @&%&Wr&rll—l@ 2 %ﬁe[m@e}t@@gaamteon @5 tiefitded in
Cbnparatlve Exanp . Measurenents of partition

co@PfléleF@tBaéédléﬁ ﬁPEQr[@2®¢PI$he bEEeY tilgm completion

erei nafter
Co%ff%%ke%%a% 1QELCt 2 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
golution 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 526 mg
(corresponding to 1.56 mmol) of 2-(4' -hydroxyphenyl) -6-
iodoimidazo[l,2-a]pyridine (Fig. 1-10, Step 2).

[0171]

The NMR measurement results of the resulting 2-(4'-
hydroxyphenyl) -6-iodoimidazo{1l,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-dé6, 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).
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- 82 - referred to as | ogPxpi.c) was neasured by the

followng nethod. It is known 4hat the | ogPxpLc shows

the sane nunerical value at a pHof 7.2 to 7.4 as the

| ogP - octanol value which is generally known as an

i ndicator of 5 perneability of conpounds to BBB

(Frl@iddlLonbardo et al., J. Med. Chem, (2000), 43,

p. 2922- 2927) [ 0208] First, conpounds for

eval uat'i @riEho (P} rerTtab| i s thyilenel Mixsiste ] atesonance

concentration of 1 ng/nL in nmethanol 10 contai ning

1086 eqRRBECHY| 38Pf YREde éoléﬁeﬁaveléénﬁpe $6BuB¥ond32.48,

On L_of the sanple solution was subjected to HPLC
gﬁgsig uﬁagr6?he1?6IPgmnﬁégcéﬁdl@F6n§4t01@%t%¥n1ﬁ% 85.

the,eLytion time (to) of the solvent and the elution
'ﬁe % ) of each conpound 15[0209] Table 1-5

EXBHBEQn& éé amy101d

{0175]

Affinity of the present compounds with amyloid was
examined by the following in vitro binding tests.
[0176]

(1) APi.40 (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
as amyloid suspension in these Examples) of aggregated Ap
(hereinafter referred to as amyloid in this Example).
[0177]

(2} According to the method described in a
literature (Naiki, H., et al., Laboratory Investigation
74, p.374-383 (19%96)), 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:
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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Conpound 1-1 Exanple 1-16 Conpound 1-2 Exanple 1-17

Conmpound 1-3 Exanple [-18 Conppind 1-4 Exanple 1-19

Compound 1-5 [0210] HPLC conditions: 20 Col unm:

Prodi gy ODS (3) (product nane; manufactured by

phenonmenex; size: 4.6 x 250 nm
synthesized by a method described above in Example I-2
(radiocactive concentration: 37 MBg/mlL) 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-[4'-(37-
fluoropropoxy)phenyl] -6-iodoimidazo[1,2-a]lpyridine.
[0179]

(4) To each well of a 96-well microplate, 50 pulL of a
solution (400 pM at a final concentration) prepared above
in (3) and 50 uL 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.
fo181]

{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



- 83 - Mobile phase: a m xed solution of 50 mM
triethylam ne phosphate (pH-7.2)/-acetonitrile = 40/ 60

Flow rate: 0.7 nL/mn. Det ector: ultraviol et
vi si bl e absorpti oneter (detection 5 wavel ength: 282
nm [0211] Using the obtained to and tR, the

ret&an sadiaecbivihgrefnaheeglasfefikert bl BeeK wamgneasured
valueg of each conpound for eval uati on was determ ned
acWordi g PBCPHELI{ P RBWR n§YIDCRalBHTAEFORUFRM N floka,

3). [0212 tpito w(1-3) [0213] Separately, 10

T¥g8h 6rCa Qiﬁﬁtion of 2-(4'- 15 hydroxyphenyl)
-6-5 %5h]|od0|nidazo[l,z-a]pyridine (37 MBg/ L in
raéloac ivity concentration) synthesized above in

5 Ref er enegs I gr@fgtfoﬁ%égdv@éh OEh &;mfjms adé?’&om&:ound I-

MBg/ mL in radioactivity concentrati

maoﬁlﬁaﬁﬁgotopa f:%f@ §§@a£1@é ei¥ouR b2 Mol Hfyloid was
mol /L 20 phosphate buffer (pH 7.4) was further addded

t oethdustspectbmer 8Ol kd OaBemdht efe it ¢ NEif Vighual

solutions were stirred for 30 seconds, the solutions
wetespeni £i £ ugend fing 2¢090de perthine®Ousimyit@ssaripid. to which
each of the octanol phase and the water phase was

f r bkei eampednd 25- anthemeR T abiloated veeypeird msass radidsy to
an autowel | gamma system (manuf act ured by Al oka Co.

10 LtEeCOWp%OQR@“st)a FAREH SRPEHRL G b pbove 18 (4)

g oact V|%y | og- Poct anoi val ues were cal cul at ed
?%l% The above equation (1-2). - 84 - [0214]

[0183]
(8) Using [**°I]-IMPY synthesized in the above
Reference Example I-6, the same procedure as the above
15 {(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 radiocactive count on the
20 glass fiber filter measured above in (6) is shown in Fig.
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 tco amyloid
25 are retained in the glass fiber. Therefore, the
radiocactive count on the glags fiber is a value
reflecting the amount of the compound attached to amyloid,

and the slope of the graph which plotted the radicactive



Further, a solution of Conmpound 1-2 and 2-(4'-

hydr oxyphenyl) - 6-i odoi m dazof 17-4a] pyri di ne prepared

above in Reference 1-9 were each subjected to HPLC 5
analysis in the sane manner as descri bed above to
determ ne K' 14pLic values in respective conpounds.

[ 0ZPSRtATrglaph vRasopElpacedcennrahioh theatnpyPbdt amod value
val ues of Conmpound 1-6 and 2-(4'-hydroxyphenyl) - 6-

1or~’i12§ can be an inderogePkpaazblBg2thfpyntanabtaret

I rel e to the | ogi oK Icnc_ val ues of
ﬁgeﬁab%i amy 015 Since thg'value of the radicactive

1 SR Y AR bAC L0 Ok ERE BireS PLR e it e

5deﬁ§EH]QﬁgreégéngftBﬁéecgﬁbgﬁ§raEPS%e§£|%M%fgh&slg%ﬁwm
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formul a was determ ne provi

ochasg! =M & eayal o | 9Pl § ox, v,
of 7.2 ?Oggégté 02 1% Foﬁgﬁgﬁ%16(§o%€0ed%%#§ @%théwing &

(Cdlpéi“tifoaiﬁ])lﬁ@iﬁg Ngo Kathl Pb.La Obtraiened dJrr oqa%e line
conpound for evaluation, the | ogP HPLC
vafoe 6bmpachd cHnpowmns gneaeaﬂlUhﬁmoﬂhma@l@bﬁejmmnE@5
according to the above calculation formula (14) [0218]
25FHBY r B8 Ut RS %@réesmbm i and aphes 1116, hats sdmwnstigyddied

Table, the lo - HPLC
vaties e Heg 9L Compdrm -6 widie amylaid vieen 1

Sggtrr]g% &t ntl O g‘\[/]ablg‘X}i?%avﬁuch 1ksn V%qo“trr{]aéo Ceox 1%%%(:1%
strong afflnlty with amyloid.
The above-mentioned results have implied that
Compound I-6 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) Afi.40 (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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octanol - 85 - value between 1 and 3 (Douglas D.
Dischino et al., J. Nucl. Me4d.76(1983), 24,

p. 1030-1038). Further, as nentioned above, it is known
that the | ogFHpLc shows the sane value at a pH of 7.2
to 7.4 as the | oaFoctanol (Franco 5Lonbardo et al., J.
Med 2 ClRer’4-@G880012943) rthQZQIﬂZ@QIﬁ sWlpension was

bo nentioned resylts  inply that Conpounds |I-1 to
| - BT S RRE. AEPABABEAVEr BREFEYMpboRBpeFaph oL lugrescence

ogEmLC e O Uhe prgsen comolnd Eper o
2-kmgﬁﬁ%gkﬁu}é&5b§bgﬁﬁﬂgﬁ %o cgngirm that the aggregated AB
obtained in (1) was amyloid (measurement conditions:
excitation wavelength of 446 nm, and emission wavelength
of 490 nm) .
[0188]

(3} According to the method described in a
literature (Wang, Y., et al., J. Labeled Compounds
Radiopharmaceut. 44, 8239 (2001)), [***I]2-(3’-iodo-4’-
aminophenyl)benzothiazole (hereinafter referred to as
[**°1]3'-I-BTA-0) was prepared from a labeling precursor
2- (4" -aminophenyl)benzothiazole, and dissolved in ethanol.
As Congo Red, Thioflavin T and 6é-methyl-2-[4’-(N,N-
dimethylamino)phenyllbenzothiazole (hereinafter referred
to as 6-Me-BTA-2), commercially available reagents were
weighed 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, 85239 (2001)) and a literature
(Zhuang, Z. P., et al., J. Med. Chem. 46, 237 (2003))
respectively.
f0190]

(5) Samples in which ['**I13’-I-BTA-0, each compound



Exanpl e 1-16 Conmpound 1-2 2.1 Exanple 1-17 Conpound
1-3 1.9 Exanple 1-18 Conpound 474 1.9 Exanple 1-19

Compound 1-5 1.8 10
for evaluation and amyloid were dissolved in a 0.1 %
bovine serum albumin-containing phosphate buffer (pH 7.4)
at final concentrations shown in Table 1-2 were prepared.
The resulting samples were filled in each well {about 0.3

mL in volume) of a 96-well microplate.

10

15

[0121]
Table 1-2: Final concentrations of each compound in
sample solutions
Compound Concentration [***Lj3'-1I-
Experiment for of compound for BTA-0 Amyloid
evaluation evaluation concentration
Comparative .
Example I-2 31-1-BTA-0
Comparative
Example I-2 congo ked
Comparative | Thicflavin
Example I-4 T
Comparative | ¢ ye Bra-2 Each
Example I-5 .
concentration
Comparative of 0, 0.001
r I 1
Example I-6 Py 0.01, 0.1, 1, 400 pmol/L | 1 pmol/L
Example Compound 10, 100, and
I-8 I-1 1000 nmol/L
Example Compound
I-9 - I-2
Example Compound
I-1¢ I-3
Example Compound
I-11 I-4
Example Compound
I-12 I-5
[0192]
(6) The microplate filled with the sample solutions

wag 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'-TI-BTA-0.
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[0220] Exanple 1-20 to 1-21, Conparative Exanple 1-9:

Measurenment of transferabilityyganto brain and

cl earance [0221] 15Usi ng Conpound 1-7 (Exanple 1-20)

and Conpound 1-8 (Exanple 1-21), a time course change

of radi oactive accurmulation in brain of male Wstar

r atl91@31week ol d) was neasured. [0222] 200.05 niL

(20-30 NBq/nL i n_radi oactive concentration) of a

sol utl dri tof Teenpband fiber Ekahpee used)fon whaofiltggion
%SCOYbIC aci d- cont ai ni ng Eh%SIO|Oglca| sal i ne

soP tﬁaﬁ §2¥BI it FBAUGH BolpBuUNESheE TEXANDI @- 1- %wovwe

b d I I
oot PR IM R R drbcAthinar PhACBREP DTS TR 0 (o
RF?EPQr% 'Vsné F§a¥8%8t%V§%¥85%p?£ d gggeflber filter was

erence’ Exanpl é scorb I

achdagQptal y I
ifasnia, g, a4 o400L 5k s 0SB BRI e

t anl okgl NTPpet hERE AL S1BIThE Tat SaMBI &a6HIh GRS %ed as
bleedlng from abdom nal artery, and brains were

r eiby edadndasuby £cy etetel neased enesdmsle r@@ll@tamm Vfd::v/
(hereinafter referred to as Ain this Exanple) with an
autahellagangreas yinkehp{ Tipe: raRCE 30Ereramaf et uretdnotes
Al oka Co., Ltd.) and further subjected to neasurenent
ft%sga%%ow@r‘ﬁlstz l%velsmlarw PR QU adere (0)
¢ect|on dloact|V|éy (herelnafter
re

T IRl BT P10 SRR I ISR nd B
10 { ted | ut
weiindled e @?ﬂhéa"%%ﬁn‘é et R P Q02

wqgﬁyjegag§ t
wei ght of br a%%?o&{%?ﬁ%ih%%%f f%idp}ggc%%lgﬁre%

podvd Buawsorgial cul ated in accordance with the foll ow ng
formula (1-5). Three ani mal s were used for
Exp&k94dent 1-20 and Conparative Experinment 1-9, and

two animals were used for Experinent 1-21 at the

r espect Ve SEpmrassilnts & 250X Af Wopthigingl0G pmol/L

OP)G-Me—,BTA—Z, 400 pmol/L of ['?°I]3/-I-BTA-0 and 1 umol/L
of AB;.40 were prepared and subjected to the same
procedures as described above in (6) and (7) to measure a
radicactivity level. The measured radiocactivity level
was defined as the background radiocactivity level, and
used in the calculation of the inhibition ratio
(hereinafter referred to as BQE).
[0195]

(9) Using the radiocactivity levels measured above in
(7) and (8), the inhibition ratio was determined by the

following formula (1-1}.
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B x1000 x brain weight - 87 - [0224] The results are
shown in Table 1-7. As shown_ifgyTable 1-7, Conpounds
1-7 and |1-8 showed an accunul ati on hi gher than [123- _
11 I MPY at the time point of two mnutes 5 after the

i njection, and then showed a tendency to rapidly clear
awdp1i96]160 m nutes. These results suggest that
Compounds 1-7 and |1-8 possess excel |l ent
trgnsfggrability to brain and rapid clearance from

br ai iy abl €%t o [ 1231)-1 MPY. 10[ 0225] Table 1-7:
radt 04

ive distribution in brain of the resent

co oun? after intravenous in ection rats Conpound
RaEB&BE ive distribution per unit weight (% D g)

After %,g&gphAgke%hQCH]Qalﬁggegoggerted 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, the concentration of each compound for
evaluation was determined, at which the radiocactivity
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 IC;y value). Using the value as an
indicétor, affinity of each compound for evaluation with
amyloid (aggregated AR:-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 IC:us
values of less than 100 and had higher affinity with
amyloid (aggregated AR;.s) than Congo Red and Thioflavin
T. The results show that Compounds I-1 to I-5 have good
affinity with amyloid (aggregated APi.s). In particular,
Compounds I-1 to I-4 had higher affinity with amyloid
(aggregated APi.s0) than 3’ -I-BTA-0 and 6-Me-BTA-2 and had

the affinity comparable to IMPY.
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15

mn. After 60 m n. Exanple 1-20 Conpound 1-7 1.10 0.75
0.12 0.05 Exanple 1-21 Conpoun@®1:8 1.20 0.75 0.18

0.12 Conpara- tive Exanple

[0199]

Table 1-3: ICsy: values of the present compounds

Experiment Compound for ICsy: values
P evaluation {nmol /L)
Comparat;Yz Example 31 _T-BTA-0 101
C i 1
Omparat;Ys Example Congo Red >1000
Comparatifj Example Thioflavin T >1000
Comparat;YE Example 6-Me-BTA-2 2t 4
Comparative Example IMPY 0.8
I-6
Example I-8 Compound I-1 1.4
Example I-9 Compound I-2 0.9
Example I-10 Compound I-3 1.8
Example T-11 Compound I-4 0.9
Example I-12 Compound I-5 55.4

[0200]

Example TI-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 logPoctano1)
were measured, which are generally known as an indicator
of permeability of compounds through the blood-brain
barrier (hereinafter referred to as BBEB).

[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 buffexr (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 octancl layer and the water layer were sampled



r ef
[0229] . 2) 25 |
theozk%nt]l‘ﬁ/]lrb‘?% 5 0 WEdHtnj Q98 dcteme oWam calculated in

1-9 1231-1MPY 1.02 0.99 0.20 0.08 [0226] 15 Exanple
1-22: Confirmation of imaging @f anyloid in brain

[ 0227] The foll ow ng experinment was carried out

in order to exam ne whether anyloid in brain can be

i maged by the conpound of the present invention.
20[©228] i 13n Aptowt(c (ofanufrdct wred dnbiRepiddd@ o measurement
Institute, INC ) was dissolved in phosphate buffer (pH

7. 8T arpisrrikey idty 3Toftowith oursit aweldbigaimmal syghetn

g?%gzpension of - 88 - aggregated A5 (hereinafter
FRY 3G WL hRY dilPksus Fowsi :0ARGT H0RBS - ExEsiphe) the
L (correspaonding to 25 jig) of

| | i.de of le W st t
PR g MhRE s i

i0

15

20

buf fer physi ol ogi cal saline solution (pH 7.4) was
injected into an anygdal oi d nucl eus on the other side
of the rat. The rats were examned 1
i nj ectd@p of the gpl dEEISaSHERST A"
bufferéﬁ Bﬁ§§?0|dg?%éﬁ

[ 0230] (3) Compound 1-7 was dissolved in a 10
nmg/IM20d4dcor bi ¢ aci d- cont ai ni ng physi ol ogi cal saline
solution to

day 10 aft
GESASHEAGT AT Afee: i¥?;lﬁ%phaff_.?}
ol i we sl atiorr (o Ead) - -

er t he

The results are shown in Table 1-4. Both Compounds
I-7 and I-8 showed logPictano1 Vvalues between 1 and 3. Tt
is known that compounds permeable to BBB show a 109Poctanc:
value between 1 and 3 (Douglas 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.

[0205]

Table 1-4: logPoctano: value of the present compound
Experiment Compound 109Poctane1 Value
Comparative 12307
Example I-7 [ 1] — IMpY 2.1
Example I-13 Compound I-7 2.1
Example I-14 Compound I-g8 2.0

[0206]

Example T-15 to I-19, Comparative Example I-8:

Meagurements of partition coefficient based on HPLC

[0207]

The partition coefficient by HPLC (hereinafter
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15 obtain a sanple solution (32 nEci/m, in

radi oactivity concentration). dhis solution was
injected into the rat through the tail vein (dosage:

0.5 nlL, dosed radioactivity: 16 MBq equival ent).

[0231] 20(4) Brain was renoved 60 mnutes after the

I njredEirgrd ¢opreepdiogPanbl avas shegsuoéd 10y prhe Nfollowing
thi ckness with a microtone (type: CMBO50S,
nmaHEt&CCur edt bys LEncwy . thde bhei hogPirce slmsisexpes edmtzo
an_im Lng&plghe for 20 hours, and then imge analysis
waSUPETHCEd JAt Uy atisé BE afB7e2 29 rAgRAgtR@al 92Bictan

type: BAS- 2500; f d by FUIIFILM
Cor ROV AP L0295/ F8) 14 FoP nBecoipFati BAr The

[ Lysi [ - -t -1 magi alyzer,

AP ol e ar =8 AP e Gis TheoPPRvi e vas R T o al.,
oufy.t freer £REM. I [ by, use,.0 f scence

m croscope (nanu?ggPE?éd %g’hFK%R?%D%%%?Etion; type:
TE200068U nodel ; excitation wavel ength: 5 400-440 nm
detecti on wavel ength: 470 nm. Thus, it was confirned

t hat amilkeicd waspdepdsi fed enathetsbhcehédihgin lrdizhy .1-5
[0233] Fig. 1-12 shows images by autoradi ogramand 10
Th¥veT¢ adiAsTlvedi at ng ofnedrtbaion sbf ce wof /rilhein atetitanol
whi ch anyloid was injected intracerebrally. As shown

i nCPRFILRTREr 9% oA ne el sekimad ée | on wfepant ceeatphe ty

was_opbserved kp the a al oid nucleuys on the side to

m?%ﬁu‘?h%n%nw 3% Lﬁu@?e COFANES S Modetden Epsmsthdected
I Thioflavin T .stalnj in the site wh

ogtkent AnThiol sy Tl A nG 1 Lhe alte uher e

g dLh 188 DRESENIL 1 dh WG ACCUTULAL LA 8LS GenahCene

ot her hand, no significant accurnulatio

r asfiwacdn Vi 1 Was;) Obgewed cambananygdal oi d nucl eus
on the side to which the physiol ogical 20 saline
sol@’&G%n was injected, conpared with the other sites.
These results suggest that Conpound 1-7 possesses a
properfdPlst lack Siamraundy died el srtelnralina mppeird memdt

a_capabi | i t yof T magi-mg Tt acerebrgl—amgtpi -
25[ 0234] Exhnpl e EXp23imept 1- 26: Revegégxggiéfion { est
[0235] In of @ekpdAtg¥dn Ng Aut[ageni crty of~ Conmpoynd
| - 1’ | - I-8 IMPY

Example T-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]
HPLC conditions:
Column: Prodigy ODS (3) (product name; manufactured by

phenomenex; size: 4.6 x 250 mm)



15

- 90 - 2, 1-4 and 1-5, reverse nutation test using

Sal nonel | a typhi nmuri um TA98 angB TAL00 (herei nafter
referred to as Anes test) was conducted. [0236] 5The
test was conducted wi thout addition of S9m x and with
addj ti.gn of S9m x. Di net hyl sul f oxi de was used as a
ne%ﬁs OOREFSI & R1BES Frdatisnt Pél SRagM triethylamine

2-(2-1 - 3- -nitro-2-f N | ani de i
SoR % MR o EBided / BRAT 2P AR hoGnehEBLERe | n case
Sgguéww§§tqu%dgeé9%§§ 7] The anmount of each

sanple to be ad he test plate was 7 dosages
(gPRRBEELE T @tk ead) oWbt Nyt X| Lng, 3250+ ;
jiglplate for Cbﬁp%ﬁ%%g V§§§g£§ ?gggkggggﬁgg%gaﬁééééCt10“

5 (gearetengthat p@23hmM th the maxi num dose being 15
5000 jig/plate for Conpounds 1-2 and 1-4. After a

sanpkeijio be exam ned and a strain (TA98 or TA100), or

a sanple to be exam ned, S9m x and the strain were

m xed Usgephehe theamhztute aws tyl tiHeayeredtusihngactor
soft agar on a nediumof a test plate, and then

i néipaeeuchten7reforra’d Hours. K20.d gt ofasarhdechpound
cggntin?%ihe punber of reverse nutation colonies on

t

Obl YR ER TR RS | PRI R afPTRE the Wbl lsiwing
10reggigﬁ%gylgﬁifgkﬁﬁignl§§ was not | ess than two tinmes
er e

thé nu i N nega 0%{rol and showed

copgepyati on-dependent increase, nutagenicity was 25
determned to be positive. [0238] The results are
shﬁWguLa&Iaprt}-Bh.mh@)nunbers of reverse nutation
col onies of the respective strains in - 91 - the
grbepliyeated with Conpounds I1-1, 1-2, 1-4 and |-5
were less than two tinmes the nunber in the group

tr eat edEeMRTAte e, nbYarl veaclomf o , sokbgaral ess 0f (47 -
aggition of S9m x ang. the addition amount of a sanple
t LT URER

t 3% Stetl) % F ok ItiRd b daRentl ohed nveddline, (317
S SR e e et avore
[ %%e f-lc-ﬂkgrfce]"ﬁ-:s %?ﬂ“at Ssoq.fut%ré%s otfe%ompound I-6 (37
MBg/mL in radiocactivity concentration) was added to 2 mL
of octanol prepared separately, and 2 mlL of 10 mmol/L
20 phosphate buffer (pH 7.4) was further added to the
respective solutions. After the individual solutions
were stirred for 30 seconds, the solutions were
centrifuged at 2,000 rpm for 60 minutes. 1 mL each of
the octanol phase and the water phase was fractionated,
26 and the radioactivity was measured by an autowell gamma
system (manufactured by Aloka Co., Ltd.: Type ARC-301B).

Based on the obtained radiocactivity, 10gPoctano1 vValues

were calculated according to the above equation (1-2).
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Conmpound Mut agenicity Wthout addition of S9m x Wth
adgFti on of S9mix  TA98 TA10084A98 TA100 Exanple 1-23
Compound 1-1 Negative Negative Negative Negative

[0214]

Further, a seclution of Compound I-2 and 2- (4f-
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’ gpe values in regpective compounds.
f0215]

A graph was prepared, in which the logPocranc1 values
of Compound I-6 and 2- (4’ -hydroxyphenyl) -6-
[***I]iodoimidazo(1,2-alpyridine are respectively plotted
relative to the logigK! ypre valueg 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 l1ogPsctranct
value is equal to the logPmc value at a PH of 7.2 to 7.4.
[0216]
logPy,; . =0.96 (log, K ypy ) +1.59 « - - (1-4)

[0217]

Using K’ ypre Obtained for each compound for evaluation,
the l1ogPupmc 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 logPupc 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 logPoctanct
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Exanpl e 1-24 Conpound 1-2 Negative Negative Negative
Negative Exanple 1-25 Conpound,cl-4 Negative Negative
Negati ve Negative Exanple 1-26 Conpound |I-5 Negative
Negati ve
value between 1 and 3 (Douglas D. Dischino et al., J.
Nucl. Med., (1983), 24, p.1030-1038). Further, as
mentioned above, it is known that the logPypc shows the
same value at a pH of 7.2 to 7.4 as the logPuctano: (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: logPupic value of the present compound

Experiment Compound logPupr: value
Comparative Bxample TMPY a1
I-8 ’
Example I-15 Compound I-1 2.0
Example I-16 Compound ¥-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 TI-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 radiocactive
accumulation in brain of male Wistar rats (7-week old)
was measured.

[6222]
0.05 mL (20-30 MBg/mL in radioactive concentration)

of a solution of Compound I-7 (Example I-20) in a 10



Negative Negative 10 [0240] Exanple 1-27: Synthesis
of 6-tributylstannyl-2-[4'-(2"86 -

fl uor oet hoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne [0241]
1588 ng (corresponding to 0.260 mmol ) of 6-brono- 2-

e RO BRI LSPGO

. ' . .0 L t t e .
S0 aE Dbl BRI o
o e R T

addeduthenehna Af k8Nuthenractizon) mppur S fyed
at 90% for 9 - 92 -uhou?s, tEe s%lvent &%@ﬁ%?st%{{ed

5 of Exemgdee L[educpdepses8usBovdhenl RSFEHEnMaSERHTd ety in 2

- stEpte)thego
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by flash silica gel columm chromatography (el ution

solVeng/mhexanetei hyhcadetanea m#hd ) piips Dbl @d iva/1l. £ Inthe

(corresponding to 0.131 5 mmol ) of

6- ePiBhignsvaraygagh[ injg¢oted under thiopental anesthesia

f1 uoroet hoxy) phenyl ]imdazo[ 1, 2-a]pyridine (Fig. 1-13,
%ﬂ?} TRELNVR R st efrentT e S@itEs weret Racrificed

oD BETRBIS prEI TH R, T pted i iR arera

StAnfiayds 464" aIoylel | ADSle ALE-ShON bl : J0343): 1y
(hereinafter referred to as A in this Example) with an
autowell gamma system (Type: ARC-301B manufactured by
Aloka Co., Ltd.) and further subjected to measurement of
mass of brains 2, 5, 30 and 60 minutes after injection.
Also, radioactivity (hereinafter referred to as B in this
Example) of 0.05 mL of a 1000-fold diluted solution of
the injected solution 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 was calculated in accordance with
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 x100 ---(1-5)
B x 1000 x brain weight
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NMR appar at us enpl oyed: JNM ECP-500 (manufactured by

15 Japan Electron Optics | aboratory Co., Ltd. (JEQL))
1H NMR (solvent: chloroformdl; resonance frequency:
500 MHz): 6 7.97 (s, 1H), 7.90 (d, J = 8.7 Hz, 2H)
7.58 (d, J =8.7 Hz, 1H), 7.14 (d, J = 8.7 Hz, 1H),
69[@2%&1J—87Hz 2H) 477 (dtJ 472 41Hz,
%@ 20J = 28kp b .59-1.53 (m
T 9?? ah) %ﬁ% S PWTslf f@ éﬁllsﬁ) Bs o3heyn

:egbnance Eﬁéﬁééﬁhéogg Nwﬁd(éokggﬂtWe%zggggégﬁﬁﬁgatlon
13%1%h§%3gh987%2ﬁ1§9Igé%zét th%%@é%e ﬂé%ng gO@wé minutes

82.6

f | uor oet hoxy) pheny1J - 6- I Ji odoi ni dazo[ 1
[ 0240} a3F0c3Baplanhyaifokut n@AuBES .
6-tributyl stannyl-2-[4"-
( 2th&kuCpopbhoiy) phenghfli I dapoficlsa¢pyeidene in
nmet hanol (concentration: 1 ng/nmL), 100 pL of 1 nol/L
hy8reshFerabl éétm t{> 1123a}sodndnrapﬁﬁd@1@ar®me MBoer( IIg0ain
pL i n vol une) 1 nol/L sodiumiodide solution
anSOTEaQbeE E? iO@@ImIM?Yhydrogen per oxi de were

?ﬁ? fter the m xed sol ution was heated at 50C for

fiat e the solution was subjected to HPLC under

th@abaae1e@ndkaﬁbnsc33véndfganprtieﬁ,imObﬁbiﬁjﬁf the
2-pAtséRt - compound after intravenous injection {(rats)

a]pyrldlne
These results suggest

t 1 uor oet hoxy) pheny1] { 6 Rpd2Hdtii od ol 1s ihaZmftdi @ alepyhidi weight
e 15 fré%&ﬁdaﬂd : (¥ID/q)
After 2 After 5 After 30 After 60
min. min. min. min.
Example Compound
I-20 I-7 1.16 0.75 0.12 D0.05
Example Compound
T-21 T-8 1.20 0.75 0.18 6.1z
Compara-
tive 231 IMPY 1.02 0.99 0.20 0.08
Example
I-9
[0226]

Example T-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) APi-s0 (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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[0247] 10 m of water was added to the fraction. The
resul ting solution was passed ggrough a reversed phase
colum (trade nane: Sep-Pak (registered tradenark)

Li ght 20 C8 Cartridges manufactured by Waters: the
packed anmount of the packing agent: 130 ng) so that

t heggoeaaneddspr bseaatngbtéectsferred to as amyloid
2-[4'-(2"-fluoroethoxy) phenyl]-6- [123-

| | $B8BERE dezofn, Phad phxsdphe) - The col urm was ri nsed
with 1 nL of water, and then 1 nL of ethanol was
pa§§%% b5 therethrough to el ute

. w_f ]
5] |[gdo| %—f a%%or oe 1@%}% 1}#1‘191-@ a?r%ﬁ%ﬁ é:ff the amyloid

ALY L1 O, ORI SIS
9451d&06‘§%tr%é’ é% dpefol| 5"%{& Cc%ﬂ?)'“%%s Al t?%l 25

aresult, the ra em cal puri he conpoun
97.0%f [& qnet 1
SI]]lI ca Eel%ﬁg%séz%e&@?t%ya%%&n%ne érr:i\érzluf alcctsaulr els%ﬂr?é eSOlkutlon
& QuH,7l4c.Wadvhlnijecqddsito an amygdaloid nucleus on the
Chl orof ormf met hanol /tri ethyl am ne = 100/ 1/ 2 Detector:
Riethest side refle st nadhkachucedelby eaptdsell 10349]

10 Exanpl e 1-29, Conparative Exanple |-10: Measurenent

of2 L5 thihg dﬁﬁmﬂfcrrmceﬁnttrtmsaéwmq algestreioin and the

ext raction od A di et hyl ether solution of
émpf: LT S (WgHpicn (PH 7.4) .

3 nd a di et hyl et her soI ution of [1231] | MY
( nparati ve Exanple 1-10) were each diluted with a 10

Tl Bt S A AR A0, o8l SRS |,
2G5t rMBE BleidlechtilimhPERAlblcldcal saline solution to
obtain a sample solution (32 MBg/mL in radioactivity
concentration}. This solution was injected into the rat
through the tail vein (dosage: 0.5 mL, dosed
radioactivity: 16 MBg eguivalent).
[6231]
(4) Brain was removed 60 minutes after the injection
to prepare a brain slice of 10 pm 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).
{0232]

(5) After the completion of the image analysis using
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20 pL each of the prepared sanple solutions was added,
and 2 nmL of a 10 mmol /L phosphate buffer (pH 7.4) was
further added, followed by stirring for 30 seconds.
After the m xture was centrifuged with a | ow speed
centrifuge (2000 rpmx 60 mn.), the octanol |ayer and
t hehwaBeo- hayeingdSanel ¢zsanphbeeheasti bal agt sl wicr

nm., and subjected to nmeasurenment of radioactivity

coUhtictl éhianTavkswehir jadnmausyst epetiype: iREGBPIB; use of

manuf act ured by Al oka). Using the obtained

r adi ddeeresegneount crosgoPectamoif apsured ggy -NIKON

calcul ated, in accordance with the equation (1-6).

[ 098TPorapbery  t¥panzFE209@ad: Bogetl : rexciyarion wavelength:

togr::lélﬁé ngci;47,c.t;r;:-:.- cor.'éRY:r4tf r )

[ 02897 4541 eSTFESThrR CREWMRFAFant &0 100 - cRsundt was

1- so_showed a_l| ogPoct anol .val ue between 1 and 3. ..

1 PR R T Rar s D TRa ot BRSO e (R

| ogP anol value between 1 and 3 (Douglas D.

Di schino et al., J. Nucl. Med., (1983), 24,

p. 163921038). Thus, it is 10 inplied that Conpound 1-9

has a EBB-perneability conparable to I MPY. [0253]

Tabl e #i§. 1oyzPebbasOimyassehbef atiberfdeserim comgpound

Experi nment Conpound
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
ocbserved in the amygdaloid nucleus on the side to which
the amyloid suspension was injected. From the result of
Thiocflavin T staining in the site where radicactivity is
accumulated, it was confirmed that amyloid was present in
the accumulation site. On the other hand, no significant
accumulation of radioactivity was observed in the
amygdaloid nucleus on the side to which the physiological
saline solution was injected, compared with the other
sites.

These results suggest that Compound I-7 possesses a
property of accumulating on intracerebral amyloid 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-



| ogPoct ana val ue Conparative Exanple 1-10 ["31] -1 MY
2.1 Exanple [-29 Conpound |1-9d5 1 15[0254] Exanple

1- 30, Conparative Exanple I-11: Measurenent of
transferability into brain and cl earance (2) [0255]
Usi ng Conpound 1-9, a tine course change of 20

r adi odcti @8dadchnurareévaei nubziaion ofesml s Mist@alnaiesl 1a
(7- week ol d) was neasured. [0256] A solution of

- CoffBliAtIuTi g Exafpied 17400 aflte re e s ofafismredfto as
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[ -] MPY éCb arative aqg e 1-11) 25 prepared above in
ReFBr8nt8° Ekalipf e“ 2T #%a 10 mg/nL - 96 - ascorbic
aciﬁ%ﬁgrtaining physi ol ogi cal saline solution (20-31
NB& n radi oactive concentration) were prepared.

0.05 mbhgaghspf L hesengQLULE PP NBS: | Dbt &% WEeL o i s ana

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 S9mix was not added,
and 2-aminoanthracene in case S9mix 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 pg/plate for Compounds I-1 and I-5, and 7
dosages {geometric ratio 3) with the maximum dose being
5000 ug/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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t hi opent al
5 Wstar

rats (7-week ol d).
by bl eedi ng from abdom nal

anesthesia into the tail
Tha rats were sacrificed
and brai ns were

artery,

vei n of

respective

renoved and subjected to neasurenent of nmass of brains
and further subjected to neasurenent of
(hehei gabuprtredeededith @smpounds hisl BExtrdl el -4viaril & -5

10 singl e channel

anal yzer (detector type:

radi oactivity

SP- 20

mavieFacl afedt by BYG KOKERS K@@(@‘@@ber LJtI?JI hhe gmupFreated
and 60 minutes after the injection,
r ali BRCERS| ??ga‘fh%‘? eﬁ’ﬁﬁ%ﬁ% r%?%ﬁ‘?@aeﬁ% %{% it of

CreTRte
(oRE o e

ca&%@ﬁﬁ&s i fCCPrﬂanfe4 with $he f,0l|
hree animals were use

. time poi
X brain weight [0258] The

reguLy

braln

eX@@ét e @dvd h@o 2t
=x100

WDl g

(1-7)

h f the whole_.b
e SECTE oo R 7 1
Shetribulon Per

e respec

o vp

ve tine

R T M ned.

iﬁ%§%é”¥hé¥

ﬂ%?é%%Jé”ﬂH“ﬁhe Ames

nts. [0257] A

resmxm are shovvn in Table 1-10. As shown in 25 Tabl e

)Q n sho a SI nificant radioactive
ac aLlu IT\C e X4 v Y—at he—+t+re—potnt
of| two minutes after the |n| ect i on"MEAFPEARY showed a
tendency -| Qbmpol raHFHﬁQ}ltcPé@*tla’%ayfl n Bothiaddieen of
These resul s suggestl-that C&&pEtnd _1-9 Jpossess@¥rix
exicel | ent transferabillityain bil ai FARI rapl"ﬂ’%&ﬁl ear afBeoo
fr OFE}dIa_l‘n2§3]Lé] Idbele_{:; 1] ﬁeg’a\'/g:YiveS[ OlgeSggalzive Negative | Negative
Eﬁsﬁise Coﬁﬁi;nd Negative Negative | Negative | Negative
E%?ﬂ;;e Cofgifnd 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] imidazo[1, 2-a]l pyridine

[0241]

88 mg

(4’

(corresponding to 0.260 mmol)

of 6-bromo-2-

- (2”-fluorocethoxy)phenyl]l imidazo[1,2-a]lpyridine

obtained in Reference Example I-3 was dissolved in 10.0

mL of dioxane,

thereto.

Then,

bis(tributylitin) and 20.1 mg

and 2.0 mL of triethylamine was added
0.20 mL (corresponding to 0.39 mmol) of

(a catalytic amount) of

tetrakis-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 9
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Tabl e 1-10: Radioactive distribution in brain of the
resent conpound after intravengus in ection (rats)
Compound Radi oactive distribution per unit weight
(11Dig) After 2 min. After 5 mn. After 30 mn. After
60 mn. Exanple 1-30 Conpound 1-9 0.72 0.49 0.07 0.02
Cohpara, the solvent was distilled off under reduced
pressure. The residue was purified by flash silica gel
column chromatography (elution solvent: hexane/ethyl
acetate = 4/1) to obtain 71.6 mg (corresponding to 0.131
mmol) of 6-tributylstannyl-2-[4'-(2"-
fluorcethoxy)phenyl] imidazo[l,2-a)lpyridine (Fig. 1-13,
Step 1).
[0242]
The NMR measurement results of the obtained 6-
tributylstannyl-2-[47-(2"-
fluoroethoxy)phenyl] imidazo[1,2-a]pyridine (internal
standard: tetramethylsilane) are shown below.
[0243]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electrbn Opties laboratory Co., Ltd. (JEOL))
H-NMR (solvent: chloroform-dl; resonance frequency:
500 MHz): & 7.97 (s, 1H), 7.90 (d, J = 8.7 Hz, 2H}), 7.58
(6, J = 8.7 Hz, 1H), 7.14 (d, J = 8.7 Hz, 1H}), 6.99 (4, J
= 8.7 Hz, 2H), 4.77, (dt, J = 47.2, 4.1 Hz, 2H), 3.99 (dt,
J = 28.0, 4.1 Hz, 2H), 1.59-1.53 (m, 6H), 1.39-1.32 {m,
6H}, 1.13-1.10 (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,
121.9, 116.9, 114.9, 106.4, 82.6, 81.3, 67.2, 29.0, 27.3,

13.6, 9.8.



tive Exanple 1-11 1231-1MPY 1.19 0.97 0.23 0.09
[0260] 10 Exanple 1-31: Conftrr#ation of imagi ng of

anyloid in brain [0261] (1) AO1l-42 (Wako) was
di ssol ved in phosphate buffer (pH 7.4) and shaken at
37C for..72 hours, to obtain a 1 ng/ mL suspensi on

of (ﬁﬁ¥%gated Ap (hereinafter referred 15 to as
a H% suspbensi qo_i ethlss %x_qqhe).

2.
s g%ﬁ%%%e Was)L

comigpalsy 20 2.5 pL of a phosphate buffered._
physi ol ogi cal saline solution (pH 7.4) was injected

5into amoamwg@al@Edan@©h@%§oﬁnth%-QEH%ht?hQEaﬁﬁyihg—[4'—
rat. The rats were exam ned 1 day after the injection

of (BHefanpkoktdheugpphehph] anddthe [phosghsyeibuhé ered

physi ol ogi cal saline solution (pH 7.4). - 98 - [0263]

(3retbapolndcrnoenasatiosol YedgymLa, 100 orghlilc AST ondl AL

*Chyat8thioni 0% I 298] Soustm 108150 oF ' €1a g (100 4r
in volume), 10 uL of 1 mol/L sodium iodide solution and

10 20 pL of 10% (w/v) hydrogen peroxide were added. After

" the mixed solution was heated at 50°C for 10 minutes, the
solution was subjected to HPLC under the same conditions
as in Example TI-2, to obtain 2-{4'-(27-
fluoroethoxy)phenyl] -6- [***I]iodoimidazo[1,2-a]l pyridine

15 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
20 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]iodoimidazo([1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of ethanol was passed
25 therethrough to elute 2-[4" - (2”-fluoroethoxy)phenyl] -6~
[***I]iodoimidazo[1,2-alpyridine. The amount of

radicactivity of the obtained compound was 64 MBg at the

end of synthesis. Further, the TLC analysis was
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obtain a sanple solution (21 MBg/nmL in radioactivity 5
concentration in a sanple sol w4 on, Exanple 1-31)
This solution was injected under thiopental anesthesia
into the rat through the tail vein (dosage: 0.5 ni,
dosed radioactivity: 11-15 MBq equi valent). [0264]
10€2ndBeaed wader ehb9 eflobOowingt esnaf t beng heandj ®sta aresult,
to repare a brain slice of 10 pmin thickness with a
mE 6t6 ARl PEh PR cTERBOE, Y nehut bt eprerPwyd IR €AY - The
SLICE was exposed to an inmaging plate for 20
P§4 nd then i mage anal ysis was carried out by use

of a B in alyzer (type: BAS-2500;
nanufag?ureﬁagysgﬁU?9$ﬁk*¥8PBorat|on) [0265] (5)
Af 0 I ma I t

B e gt f Ak SoaroChat ot bt Sar s iy Tl gfhrea by
Thizeftrvincd Wagngayried out to performimagi ng by use
of a fluorescence m croscope (manufactured by N KON
Comppt B¢ i Piasé y Peh1 JE2R0En khdstgh o1 pxei diadyQinine = 100/1/2
wavel engt h: 400-440 nm detection wavel ength: 470 nm.
Thste¢tonask tomfsramed( tiwde amthoi dawsfoeposid egdy amytest)
the slice (Fig. 251-14). [0266] Fig. 1-14 shows i mages

by {@&24 3k adi ogram and Thioflavin T staining of the

braln slice of t he rat to - 99 - which anyloid was
: AR i I 10 deFgspnement of

iqn @ﬁ nygdaI0|d nucleus on the S|de 0 mhlch 5 the
a suspensi on was injected. On the other hand, no
si pgyddicant accumul ation of radioactivity was obser ved
in the amygdal oi d nucl eus on the side to which the

physi ok ogi ettty b adtiter S@Lkt Din VeSS ddtiRaled, 1 opfpaRbd-ed in
with the other sites. On the autoradiogram little 10

acEstany lag | o2 Of (BxzdipdactliAA %)y awes solisethed athsirt emlution
other .than the sites to which anyloid was injected.
Frofm k ]r@@mﬁi Sorpgirstiae Expmls di-dg) wermasach

co firne #ith t anyI0|d ma resent in the site where
i%s L0 QG PRig afL fon’ﬁﬁé@éng

S 0 %’fﬁlﬁc”?% - 206} SRTRER, Ratioanpive

a &apabidddon »f ﬂdnﬁg'ﬁb'ﬁgﬁﬁﬁﬁ%ﬁpra&oaﬂyhﬂigf octanol, 10
UL each of the prepared sample sclutions 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 radiocactivity count with an autowell gamma
system (Type: ARC-301B, manufactured by Aloka). Using

the obtained radiocactivity count, 10gPoctanc: wWas



[0267] Exanple 1-32: Chronosone Aberration Test
20[ 0268] In order to exanshe whet her Conpound 1-4
can i nduce chronosone aberration, the chronpsone
aberration test was conducted using Chi nese Hanster
fibroblast cell line (CHL/IU ceIIL in aculture system
wi celetlpitedodn 25caddanicenvothsghpyednaticnefhré) -
treatment process and in a 24-hour culture system by
cod®?fddus treatnent process. The addition amount of a
sanple to be tested was set to 1.2, 0.6, 0.3, and 0.15
ng,feﬁ al | the I eSpeck:b¥e:: ﬂ‘&QQ‘afﬁﬂkiﬁrﬁjsafteqF
[0269F4 ©sexaMhen ‘Bfpearancs 1 eaUencY: ol &ak] ©)
chronosone aberration apparently increased as conpared
to @gg@ﬁlve 5 control group and dose dependency was
observed or when the appearance frequency apparently

5incr eas—i@l@ Feci1singhe desernand repnadycibi |¢c£rhbd\@ﬁ T-9

10
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observed, positive determ nation was given,

ot heewi sBofregaki Vegdel &l MvakicO beta g \leendle[.OZf@]ls
As the results of the test, the appearance frequency

of koekhsthati ngmpbrndsupakmabbieato®oRBBI SoWed | LadPoctano:
aberration (diploid) in all the culture systens

trealed wWetweennpoand 2- ADgaglesnparBbpehipotefatabf, J.
the negative 15 contr ol On the other hand, the

po@PFﬂveM€6ntréF9§Pbup2#0rPtE83Pes%%%lrvémBE%tdFels

Y SUBARE) DFS ol PACRAGR G o1 PG by 2PC aBSF PRE R DAL B+ om

th syl t he capability of inducing
ch?o g%ﬁgigbgérnggn of Conpound 20 1-4 was judged to

be[ﬁggh}lve under the test conditions. [0271] Exanple
1-33: cronucl eus Test [0272] In order to
st udy nut M]JSZIJI—)B (1IRgB Y Q)01 0Fa Bdefinthe pregbnt compound
i nduct i on—ef--mi cr-onucl eat-ed—pol-yehr-omatie—erythroeyte
(her ei naflt eF*0e&EfBeRed |t 0 dL"WRPEE) wds LagPmienn 21 g

bone mar rlowWctedtadige Crlj ¢ I mel e nouse
e e o, | pERLLLERY §€

Example I-29 Compound I-9 2.1

[0254]

Example I-30, Comparative Example I-11: Measurement of

transferability into brain and clearance (2)

[0255]

Using Compound I-9, a time course change of
radiocactive accumulation in brain of male Wistar rats (7-
week old) was measured.

[0256]

A solution of Compound I-9 (Example I-30) and a

solution of ['#*I]-IMPY (Comparative Example I-11)

prepared above in Reference Example each in a 10 mg/mL
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- 101 - [0273] 0 ng/ kg (negative control group),

250, 500, 1000 and 2000 ng/ kg d¢ est sanpl e group) were

set as doses for the test. Mce were sacrificed 24 and

48 hours after single 5 oral admnistration, and bone
marrow smear was prepared and observed. Further, a

si agterdpseaofdMvthiad i2ing/ kKyywaslaptoni neline solution
adm nistrated in positive control group, mce were
sa¢RPfBEeBa/mhoum srafierct hee acrieestratiom), waik tiegpared.
bone marrow snear was prepared and observed. 10[ 0274]
V%%noépfﬁ%a‘?%‘ﬁ]éeoir’é@%%%c?oblﬂtmﬂ@% Patgrted under

ni strat showed a dose-dependent i ncrease,

1%P%¥F%Jr ‘19 E/h‘%”g%l FHeQnthe n%?%]ag%eld% %n‘b%’?léeoc“ijove
n contr os e deternination
g.e@%%*'cavﬁsr%%% Ao eg;ﬁlxv?er G W.%rﬁaﬁla&ﬁlvvfﬁged by

g'ﬂf@ed Sfl_atg Satlﬂ)f%v&blﬁarﬂflé’f‘ﬁé 'sum es or v{%éé Sremovead

wer e con cte coxon ran
ap&@@f%ﬁéﬁ@&@%@éuf@?&& anel hdes I 119 Dins and
pol ychromati c erythrocyte (hereinafter referred to as
PCA)rtieet heuthPé @t ed ath bhaosh: 2énaet of hes®idwddBrity
referred to as RBC) in each admi nistration group
cofticeraimyf tdre teftrsadmie and posithie Dompls) griddps
relative to the negative control group and concerni ng

t hekrg b othpnnel analyier eeddt otter Wit e $he0

SI |f| cance Ievel was set to | ess than 5% and 25 | ess
ubgchysit \R_H%P %@%]Kcﬁ‘{ﬁn%e rIetéiuI ts?rof 1 e and
nlflcant ffere

e@& no stati

Lt *521% e Alpue TeRIgoBF LRREEE
ang, L (240, ofe FE 4o E%B%J% trbetﬁfsstmm@eq YOUR

as conpare e negative control group

otihedt handhinea W flEBNtyd NGHLARE- MRS PRIRS \é%ﬂrleo%atﬂiﬁer as
appear ance frequency of MNPCE for the 5 positive

caitigwd . guedpgasheerparedutrenthe megallitwe eadibaktive
group. Based on these results, nutagencity (in vivo)
ofdisterhegtiqramyie wrHd: jwalglt: taf Becaleyaty iy PDecdudde

no i nduction of m cronucl eus in nouse bone marrow

c MG P Sl Whdempe PUiter are ék?d\Féﬂltaéﬁd deh@qgigence with
Co . 27 Ex I I
USI efgoql%olﬁ n’po%&%ﬂlésa [{) I 63]rrame:lrrf))f et he i ndi vi dualn
gggag Ao Sa1 d ey SXBRLITERL LG, el 46 e
respective time points.

[0257]

%ID/g = A 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
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Conpound nanme Conmon nanme Conpound 11-1
2-[4'-(2"-hydroxyet hoxy) phenyld+ 6-

[ 1231]i odoi m dazo[ 1, 2- a] pyri di ne Conpound I1-2

2-(4' -ethoxyphenyl)-6-[1231]i odoi m dazo[ 1, 2-

a] pyridi ne Conmpound 11-3

2-f4d' rgpldhydcozget hway) phehfglhiButes. These results

i odoi m dazo[ 1, 2-a] pyri di ne Conpound |1-4

2- FBYgeLt - hhdk oXguPhBRY) phenpepsesses excellent

[1231]1 odoi m dazo[ 1, 2-a] pyridine )
2_Fgan§Qerﬁpa}b§¥e§ﬁ0§§§bﬁeﬁ?4]r@pld clearance from brain
|099Lg1?gg%541%é%1pyrldlne Compound

[0259]

Table 1-10: Radicactive distribution in brain of the
present compound after intravenous injection (rats)

Radioactive distribution per unit weight
(5ID/9g)

Compound

After 2
min.

After 5
min.

After 30
min.

After 60
min.

Example
I-30

Compound
I-9

c.72

0.49

0.07

0.02

Compara-
tive

1237_IMPY

Example
I-11

[0260]

Example I-31: Confirmation of imaging of amyloid in brain

[0261]

(1) (Wako) was dissolved in phosphate buffer

AB1-42

(pH 7.4) and shaken at 37°C for 72 hours, to obtain a 1

mg/mL suspension of aggregated AR (hereinafter referred
to as amyloid suspension in this Example) .
{0262]
{2) 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 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).




50fcégcﬁthEtQBHYHna&egéﬁ
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[1-5 Compound I1-6

2-[4"-(3"-hydroxypropoxy) phenydq - 6-

[ 1231]i odoi m dazo[ 1, 2- a] pyri di ne Conpound I1-7

2-[4'-(3"-hydroxypropoxy) phenyl] - 6-

|od0|n1dazo[1 2-a]pyridine - 103 - [0278] Exanple

|1-lP268ynt hesis of 2-[4'-(2"-

hydroxyethox phen 6-i odoi_m dazo[ 1, 2- a]p ridine
ENBoRes 16 g/

(nonradldac af eWaf ofH§SOEYed 7oL 2 ) BH W of
h ded.to 2 .
Y R B R AR A NGRS

Qagp %'H%hgﬂeoéo§u% O &Eerﬁﬁﬁygﬂdiﬂgrégboa%F Yl%%

roxyacero one TR a nm Xed

1@”90?91:5&10%& fof or )"’aSTms

ded. Then, the resul tlﬁg m xture was re uxed

5 hamus.mhheage@ﬁgéeaem %¥hike wﬁ§o§@ﬂ£§ﬂ Qﬂé\é‘tﬁé’sié’%to
tenperature and filtered. The resulting filtrate was

conhentrat edroager thedusel peessyfiesadde d55rgs) diesed
was di ssolved in ethyl acetate and subjected to
dersborhagivpey at Lonlwi Mhgadguivahent) acti ve charcoal .
Then, the resulting solution was filtered and

coh8ehtt at ed. The resultlng crude product was purified

b fl ash SI|I col unmm chr omat ogr aph el ut.ion
y % aln as removed 60 mlng%eé)g%éer the injection

to prepare a brain slice of 10 um in thicknesgs 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).

[0265]

(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 glice (Fig.
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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20 sol vent: chl orof orm net hanol = 20/1), and
recrystallized fromethyl acetsate/petroleumether, to
obtain 7.25 g (corresponding to 33.7 muol) of

2-brono-4' - hydroxyacet ophenone (Fig. 2-1, Step 1).

[0280] 25441 ng (corresponding to 2.0 mmol) of

2- bhamb- anylhydr sayatel ephedobet ancerefgragly . As shown in
(corresponding to 2.0 mmol ) of_2-am no-5-iodopyridine
weEB1gi §ighved pnmasked aecuwelabionidl. rakoadsinitngn
solutlon was ref luxed in - 104 - an oil, bath at 110C

f of ' RBEFIMeRf ter Whheh coRpPetroniof Y YBHRILSh, ¥ahelso

andopr BRr g ¢ AE R R Fe £ el e%g"téﬂeteisrrlpc%@ou_rw%wh
Pre6EPLERt 8qvEL e RSt ML N B ACELON Ll L8 20d el fna,

UCG sure res Ing cCr ude cr

weﬁs §y§ﬁ§@9@§nt naéc%%f&'ﬁ&ll ub ¢ %@lfoal&;mig Wal Mhserved
and 10 nL of nmethanol. Then, about 10 nL of

sawrahédaﬁp@ldwmmdﬁ@@mgr&@n@ﬁ@ Sdditd OnyHRs: adged
thereto, and the m xture was sonicated 10 for 5

M poyesolsyhga Ansal 1 iasonl et s hray ireddteel, compared with
Precipitates were filtered and recovered fromthe
resbetonen xitee, uf ftihe emtoraddolgedmy Lhtwdeer, and
dried under reduced pressure, to obtain 526

(C%F?%@%%ﬁﬁ}%@ %H ya q@ﬁgy1§y was observedln% gsites other
4' - hydroxyphenyl)-6- .15 iodoj m dazo[ 1, 2-a ridi
(Fﬁg]&an *Yli %%/’g )‘flb]z%i]amylcu Wa@{r@e&p %OFﬁom the

(Cg‘gégf{]cor :rfe}glp%]gldg\g %T%Jd%m%’l ;Jlrggpaest rbgbazo Igt%\%;erthat

di seel ved ddk 10-ddeof di netdyd £ i de 120y (M%) rvfﬁyjls

cooled to OC. 'Then, 5.50 g (corresponding to
Mm@t gurtil 4 it v oy pmerw:i)chl ahesil &@%uQEBDEﬁﬁlif Wﬁét
added thereto. After the reaction m xture was stirred
at Cogormii @ nped giarsedsrs 18 dmpes;tia catanatmed addohigumn
chloride solution was added, and extracted three tines
25llv\ilf¢p%1t¢igﬁra3a<ﬁma¥@d B co s ldtthyy lofadaratiag
ers were drjed over_ anhydrous sodium sul fate, and
FRTMTF I Y ¥¥dced pressure. The resul ting
r ,ﬁroduct was purified by silica gel colum
ography - 105 - (elution solvent: hexane/ethyl

acm@ & 20A) oo Bulldios] nespond ng fo
=2= oxy) et hane
(Figee&r 1, Step 3).

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 S89 by short-term treatment process and in a
24-hour culture system by continuocus treafment 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



[0282] 5200 nmg (corresponding to 0.595 mmol ) of 2-(4'-

hydr oxyphenyl) - 6-i odoi m dazo[ 13- a] pyri di ne was

di ssolved in 3.0 nL of dinethylformm de, and 247 ng

(corresponding to 1.79 mml ) of potassium carbonate

was added thereto. Then, 259 ng (corresponding to

0. ¢bdtomel pystethsbr ono- 2- 10

(t-butyl di phenyl sil oxy) et hane was added thereto. After

t hdOR€4&tti on m xture was stirred at 90C for 2 hours, a

saturated sodium chlori de solution was_added, and

ext r aclBeT: BPPEATPRES KFEAUENRY] Oic6EALE. WTHE ebBROMARENe

ethégracetate | ayers were dried gver anhydr oys_sodi um
r

15286 FE &N aRBPEBREEAY T SREHCBREET o7 etORRAT BT 53 (egacive
cor B Ehr BRAPBGRPNOCTEI HEPERISBVelr? PRRBRET bt g e
2Eha" EpfppbahchOrpBLALACFORpPH: LRPI] CEROPELAG & 2 single

[ 4a062" shabubyl-diphenyl st oxyet BRX¥)-PbENY da Bri 2D

i odol m dazo[ 1, 2-a] pyridine (Fig. 2-1, Step 4). [0283]
368etBrhenat espordsngiten). 508 ovBErwoOEe negative
2-[4'-(2"-tbutyl di phenyl si | oxyet hoxy) pheny1l] - 6-i odoi mi
dadetér@inat pyni danegiasndi ssolved in 1.0 nL of
tetrahydrofuran 25 (THF), and 0.70 nL of .a 1.0 nol/L

10 t ef PARYHr of uran sol uti on of tetrabutyl ammoni unfl uori de

15

20

25

(TBAF) was_ added thereto. After the reaction mxture
was st Per&BeafPYoRTt BpEhat GRETH oF 12 ABRFITRRRDRI T@ISICY

chl oride.sol ution s -.106 -. adde fol |l owed b

cdtfe PonL eyt MERughrarT (RSt S et oyt Wifer¥oal

ac Ltrile. . precipiiat r ilter T

P IPEhE e TPTe LR TER AL E ERe Ch PR | Fhemd Ereated
acQi eRi &bhpEuhA T Dh SwQE d€bmphPaBPlatd 225 "BF the negative
5(corresponding to 0.595 mol) of 2-[4'-(2"

hydonkyel hexyyphertl |tHe icadaimitdarDd| Lhe ggeididieneontrol
(Fig. 2-1, Step 5). [0284] The NWR neasurenent results

of gtbepr ésul thagr@spdctid® culture systems showed a marked
(2" -hydroxyet hoxy) phenyl] - 6-i odoi mi dazo[ 1, 2- a] pyri di ne

(i heerpase spAnkaf CRPPRAFAReE hfTaulaneY @f &9 aving

bel ow. [028

| d: CP- 500
CrEPEhet e DBy T aabi £ Tl (R disstilsy The
L 1 \ : i i -da:
reantnEEy oPt hAMRAG LN EOho s ST { K G Gpouna
(SI—ik%as7j§&%é§’td Ee8ngg£givgkﬁmdgr5€ﬁg-€é%ﬁr@oﬁﬁﬂtions.
7.04 (P, oH) 2404 (1, d - 4.6 Fz, 2H).
3.78261] J = 4.6 Hz, 2H).

Example I-33: Micronucleus Test

[0272]

In order to study mutagenicity (in vivo) of Compound
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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20[ 0286] 13C-NWR (sol vent: di et hyl sul f oxi de- d6,

resonance frequency: 500 MHz);,6 158.9, 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] 25 Exanple 11-2: Synthesis of
6-tributyl stannyl-2-[4'-(2"-

hydpoaxyet hoxy) phenyl ] i m dazo[ 1, 2-a] pyri di ne [0288]

100 nmg (corresponding to 0.263 nmol) of 2-[4"-(2"- -

107 - 0 mg/kg (negative control group), 250, 500, 1000 and
hydr oxyet hoxy) pheny1] - 6-i odoi m dazo[ 1, 2- a] pyri di ne
ob28PAedgi ha Exbent esdhple vasodp sseevedsdn ais Qlodenffor the
di oxane, and 2.0 nL of triethylam ne was added .

t heegto. Miteh vare@aar ifdsrad formdichd & &o0rsg afvsl) sengle
5 bis(tribut Itin%,and 20.1 ng (a catal ytic amount) of

t ePFaki 3PP RT3t bPids pHiheP AT | BRff T vigkeR adtst Prepared

th to,. Aft t ti Xt ti d 90

{07 nS15RBEILEA  nd it ek WA (1B o0 Mhndier > 797k
The: L esi i fied b h

e R L S N T LR e

hexppe/ Rty s 2l Bl @e & A Doyutd PPt D RiiThistration,
(corresponding to 0.139 nmol) of

6-4fidl btheth ShoiwYdaZrdd' siiedar was prepared and observed.
hydr oxyet hoxy) phenyl | i m dazo[ 1, 2-a] pyridine (Fig. 2-2,
Stép213] 15[ 0289] The NVR neasurenent results of
the resulting 6- tributylstannyl-2-[4"-(2"-

hydr oxYeeRoXHPeHermte | Ff eizenay 205 IYPGEI e €adh er nal
standard: tetranethyl silane)_are_shown bel ow. 20[ 0290]

NV B st ST o1 S Ecp- b0t (dRamiSRt urdaspse or

3PN L 680, PLLER LABOLal 91 G Lt bl 1o

gqg%éxé_{zﬂ\}e SCJnt%l( Sgr&@,’ 1:70&951(\9-3 d]et:el‘?‘ﬂi%amzi’or}@as given,
.and otherwise negative determination was given. As
statistical analysis, significance tests were conducted
by Wilcoxon rank sum test for the appearance frequency of
MNPCE and the ratio of polychromatic erythrocyte
(hereinafter referred tc as PCE) to the total red blood
cell (hereinafter referred to as RBC) in each
administration group concermning 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

significant difference was observed on the appearance



25(s, 1H), 56(d,J = 8.7 Hz, 1H), 7.15 (d, J = 8.7
. Hz, 1H), 6. 08 (d, J =8.7 Hz,14H), 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 6H), 1.36 (sextet, J = 7.3 Hz, 6H)

1.19-1.06 (m 6H), 0.92 (t, - 108 - J = 7.3 Hz, 9H).

[ 0222LudBCyN\BR EpCEeahd theorat donvdl PCEesOr@RCefor the
frequency: 500 MHz): 6 158.6, 145.7, 145.0, 131.2,
1306t &2npde §18UWp2as12dmParddoetd, thédn8gad e 4gontrol
69.3, 61.4, 29.0, 27.3, 13.7, 9.8. [0292] Exanple
11ggougyntcmgst;1'§ o:ftlzelt mar(@," -a significant increase was
hydr oxyet hoxy) phenyl ]

-6O ﬁ?@VFﬁoﬂﬁlE@%a%BPQaEa%T%yF¥%HH%nCXO?@Z@%?CE for fde

d | ut f 6-t ut vyl st 1-2-
[4P°Eétlﬂ9dFé"@E?hiﬁyé‘bhg%Ff?méég [ 39 2055 Jrad e

Ry A T

wSylologio glat %%%% ‘ﬁ;%% ATAGE o0 Sy

(wbé&ahygrﬁgenn@@éﬂzbﬂeoﬂemﬁcﬁgﬂﬁgleﬁétﬁﬁ hd\esdp@tE marrow
solution was left to stand at 50C for 10 minutes, it

waseiLbj ess edbi ot Ciufieter thdealbot ¢ one sy candlitticons, using
to obtain 2-[4'-(2"- 20 hydroxyet hoxy) phenyl ]

10 - 6Ccpp@uid oo m dazo[ 1, 2-a] pyri di ne fraction. [0294]

15

20

HPLC condi ti ons:
[0276]

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-[4' - (27 -hydroxyethoxy)phenyl] -6-
II-1 [**I]) iodoimidazo[l, 2-alpyridine

Compound 2- (4’ -ethoxyphenyl) -6- [***I] iodoimidazo[1, 2-
II-2 alpyridine

Compound 2-[4’ - (2”-hydroxyethoxy)phenyl] -6-
IT-3 iopdoimidazo[l,2-alpyridine

Compound 2-[3’ - (2”-hydroxyethoxy)phenyl] -6 -
1T1-4 [**'1] iodoimidazo[l, 2-al pyridine

Compound ' 2-[3' - (2" -hydroxyethoxy) phenyl] -6 -
II-5 iodoimidazofl,2-alpyridine

Compound 2- {47 - (3” -hydroxypropoxy) phenyl] -6-
II-6 . ['*’I] iodoimidazo[1,2-alpyridine

Compound 2-[47 - (3" -hydroxypropoxy) phenyl] -6-
II-7 iodoimidazo[l,2-alpyridine




Col um: Phenonenex Luna Cl18 (trade nane; manufactured
by 25 Phenonenex Co.; size: 4 § X 150 mm Mobile
phase: 0.1 %trifluoroacetic A¢fd7 acetonitrile = 20/ 80
to 0/100 (17 mnutes) Flowrate: 1.0 nL/mn. - 109 -
Detector: U traviolet visible absorptioneter
(Dgheekhon wavel ength: 282 nm) and radioactivity
counter (manufactured by raytest: type STEFFI) [0295]
518xahpot water wancpeded 69 thesfragtion. The
resulting solution was passed tnhrough a reversed phase
cohyimoki/eadexpppRenPep- Pakodo £gi 84 26 €U, 2 radeymiddne (non-
Li ght C8 Cartridges manufactured by Waters: the packed
anvedticattihe padkinagedgéotm) 145 ng) so that the

col um adsorbs 10 and col |l ects

52-[(827p3" - hydr oxyet hoxy) pheny1] - 6-

ffl]iodoimdazo[1, 2-a] pyridine. The _colum_was rinsed
with 158LMbf OfiafEhYlapgetRER YaRL2dfedi BPh9F- THr was
passed thereéhrou

h

h | 2-L4' -(2"- , ,
S e rePRER TR 11 96 Sriof) Tob der it e i e
: 23 1P oi X '
e susBeRERTOND whlchadl QBELILG Yobls | 1F PPl ponding
theoTEE. aNahy$i Soras: CRPEHSEeL-dndshetdite Ol lOWNGES

conditions, and as a result, the radiochemcal purity

10 of sbhet eenpeandowas 97 %tRPl 0296 add Gradad y Shis of
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conditions: TLC plate: Silica Gel 60 F254 (trade nane;
manblactfived bys Medd&d & Chen,| rehe resultiplgi e qarse was
Chl or of ormi et hanol /triethyl am ne - 100/ 1/2 25

DereéiuvxedRi tAftSars (irwdge rdite raddidfcac mixégrgy was cooled
rayt est - 110 - [0297] Exanple, 11-4: Synthesis qf ,
2-fgwng ﬁo&%lﬁeﬁ?@@%atu?%d%ﬁ?% abotiace- aflfr FEcHe t1ng

(nep;radioactive jodinated; fosm 2l9298) 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 gilica 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-47-
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-icdopyridine were dissolved in 15 mL

of acetonitrile. The resulting solution was refluxed in
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30 nL of ethyl acetate was added to 2.72 g
(corresponding to 12.2 mmol ) @fpgcupric brom de to

obtain a suspension, to which 1.00 g (corresponding to
6.09 nmmol) of 4'-ethoxyacetophenone was added. Then,

the 10 mi xture was refluxed. After 3 hours, the

react icdd imextuee Wwas °cCodbedsdbwnrto rituerd erhEeratmprietion
and filtered. Then, the resulting filtrate was
coréefiicaredctnder thaucedcpiessaréntibe vasi doeladsdown to
di ssolved in ethyl acetate and concentrated. The

r e§GPH ﬁ&mé’ﬁﬁééuﬁﬁodaéti PregaApiparesi veroyi sl rered gurd
colum chr natqgra (e] ution solvent: hexane/ethyl
2cBESPEeTego) 1]f etﬁr%%it%waewi,rq SRS ofditng {0

5. 3eeIPRLL 91 P ABRORI R0 yBRATYRARL Eﬁ%c?%‘%u{%i 2768
mmg)su%lagbagaae irggEQ%y@g?%OgQ&ﬁgH&e f:% i g

(corresponding to

vwesg1dt$8a! ¥ed1bMmB0oflyefcACELQNL § Il Eot Trm@tlﬁm t ' ri'@len
solution was ref luxed in an oil bath at 110C for 1.

hoabsut Afbemnit be QOB@tﬂfaﬂéd25o@iumh@ydﬁ&@éﬂé&hbdﬂ&te
reacti on solution was cool ed down to roomtenperature,
angdopretopi vas esdeedetieteeoedandheine whiheryrecigs tadreicated
were washed with acetonitrile and dried under reduced
pr%@§u5emlﬂﬁée$e@%lmgnancvb@@a%®9%¢aW%shNnﬁemaﬂﬁﬁpended
in_a mxed solution of_10 nL of _water and

met hanbPLtahen, "about 1 BBEREd o?nd S %‘Qﬁ%ﬁl uﬁfﬁe

hyd b t | ut dded .t t
m SE AL R e o A bR TR R R g O, B
U'&fﬁé@%ﬁdé@sfrom 8su L e%@lé@&%@ d 'tefed

and recovered resu tlng m X sutfi |ently

Wa sREE Ik B AR @ .o &N £l hufsh UNGE T2 I eAUGRAEPRYBRHUE )
to obtalﬁél 64 i (%orrespondlﬁg té24ﬁg0 nmol ) “of o

2- 1mmmqnmnwa &} pyactod tnelazeld, 22-a] pysued 8 (Fi g.
2-3, 10 Step 2). [0300] The NWR neasurenent results of

t hE02&Bll ting 2-(4' -
et hoxy henyl% 6-1 odoi m dazo[ 1, 2-a] pyri di ne (interna
st andargPa¥e ?Jaﬁeh%y%mah%?rﬁ@%p% be? cif - OLspeB01]of

R SPGB, STl oy A 500 (Im AL e Bl o

1%{1[1\1'\@2(59& Vm?é'ge c{jlé%lnyéé u_Ju{ % q& do@i‘ d’l%'l ocrf’l%)ri%%rmamlde
(DMF) , and cooled to 0°C. Then, 5.50 g (corresponding to
20.0 mmol) of t-butyldiphenylchlorosilane (TBDPSCl) 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 wasg purified by silica gel column chromatography



frequency: 500 MHz): 6 9.06 (s, 1H), 8.38 (s, 1H)

7.86 20(d, J = 8.7 Hz, 2H), -71PB-7.57 (m 211), 7.06

(d, J =8.7 H, 2H), 4.10 (g, J = 6.9 Hz, 2H), 1.36

(t, J =6.9 Hz, 3H). [0302] 13C NWR (solvent:
dlnethylsquOX|de d6, resonance 25frequency: 500 MHz):

6 153Ugi0M EOLvens, @eX@gs/gthyézagetﬂ? 3, 1942) 1to obtain
115. 3, 114 9, 108.5, ,78.6, 63.2, - 112 - [0303]
Exé?nﬁﬁe 911¢S’IIS§HPHQ§F1§ 6P &3t fi B‘E}PQ/I sPanAyRronpze: (

(corryasaRbehy e To%0 ehiary GF s (a-1. Step 3!

etq%ﬁﬁahenyl) 6-i odoi m dazo[ 1, 2- a]pyrldlne obtai ned in
Exanpl' e 11-4 was dissolved in 4.0 nL of dioxane, and 2

5 ML Of bioige iy yl%@EQ%S?%%dﬁﬁ%e@otBe%@%Ommgﬁ?nofo27§4
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(correspondi'ng to bis(tributyltin) and

76h§dl6x?§héﬁﬁ cat gl ybhei AIBHAL)Y 105 -a] pyridine was dissolved
tetraki s-tri phenyl phosphi ne pal | adi um were added

t henetoo Aft ef theethRatfbomaiidéur andass 3tngr edodte§Pénding
for 23 hours, the solvent was distilled off under
retdacéd7fr epoll ecf Thetresidnecambopatef wad hgdéfiashereto.
silica gel columm chromatography 15 ielutlon solvent:
he?ﬁﬁéﬁe?ﬁ?lmﬁcé?@?éespeﬁi}ngtbooﬁté fy ®8al hgof 1-bromo-2-

0§ TR buE P eT A hAE T g1 e 4 o ZY MLy BRer YRS | AfA8S oFAE R py ATFeT
'ngh FkgaFg%é %EQPP%% wggsgélrggghgthgﬁ%amggyrfnﬁgurs

results o e res

trggehﬂ%ana&s&l&n(éhlswaéyga %%WQQZ@%?% 2% yrid

ine (internal standard: tetrane ane

bebawral-0386LhLAMR BpRAE Ak iish e@phpy edce M ECFf:réOQombmed
(manufactured by 25 Japan El ectron Optics Laboratory

Coethil dacé¢f&th) Jatek MR s oflvead : oedt canhpdnedd ; sodium
resonance frequency:
sulfate, and concentrated under reduced presgure. The
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-
[4"-(2”-t-butyldiphenylsiloxyethoxy)phenyl] -6-
iodoimidazo[l,2-a]lpyridine (Fig. 2-1, Step 4).
[0283]

368 mg (corresponding to 0.595 mmol) of 2-[47-(2"-t-
butyldiphenylsiloxyethoxy)phenyl] -6-iodoimidazo[l,2-
alpyridine was dissolved in 1.0 mL of tetrahydrofuran
(THF), and 0.70 mL of a 1.0 mol/L tetrahydrofuran
solution of tetrabutylammoniumfiuoride (TBAF) was added

thereto. After the reaction mixture was stirred at room

temperature for 2 hours, ammonium chloride solution was



500 MHz): 6 7.96 (s, 1H), 7.88 (d, J = 8.7 Hz, 21-),

7.74 (s, 1H), 7.58 (d, J = 8.710bkz; 1FD, 7.14 (d, =

8.7 Hz, - 113 - 1FD,6.96(d, J =8.7Hz,2H),4.07 (q, J

= 6.9Hz, 2H), 1.63- 49(m 6H), 1.43(t,J=6.9 Hz, 3H,
1.39-1.31%n] 6H), 1. 18-1. 04 (m 6FD,O 90(t,J =7.3 Hz,
gHpdded, ollowed by addltlon of 5.0 mL of water and 2.0 mL

of acetonitrile. Then, precipitates were filtered. The
filtered precipitates were washed with water and
acetonitrile in this order, to obtain 226 mg
(corresponding to 0.595 mmol) of 2-[47-(27-
hydroxyethoxy)phenyl] -6-iodoimidazo([1l,2-a]lpyridine (Fig.
2-1, Step 5).

[0284]

The NMR measurement results of the resulting 2-[4'-
(27 -hydroxyethoxy)phenyl] -6-iodoimidazo[1,2-alpyridine
{(internal standard: tetramethylsilane) are shown below.
[0285]

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

lH;NMR (solvent: dimethylsulfoxide-dé; resonarce
frequency: 500 MHz): & 8.95 (s, 1H), 8.27 (s, 1H), 7.87
(d, J = 8.7 Hz, 2H), 7.54-7.46 (m, 2H), 7.04 (d, T = 8.7
Hz, 2H), 4.04 (t, J = 4.6 Hz, 2H), 3.72 (t, J = 4.6 Hz,
2H) .

[0286]

BC-NMR (solvent: dimethylsulfoxide-dé6, 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 II-2: Synthesis of 6-tributylstannyl-2-[47-(27-

hydroxyethoxy)phenyl] imidazo[1,2-alpyridine

[0288]

100 mg (corresponding to 0.263 mmol) of 2-[4'-(2"-
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5 [0307] CNWR (solvent: chloroformdl, resonance
frequency: - 107 -

500MHz) : 6159. 0, 145. 7, 145. 2, 131. 2, 130. 1, 127. 4,
126.7,121.9, 117.0,114.8, 106. 4, 63. 6 29.1,27.4, 15.0,

13, 8§, 9 9. [ 0308] 10 Exanp|l e 11-6:
hydroxyethoxy) phenyl] - 1od01m1dazo[l 2-a]pyridine

obtained in Example II-1 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 20.1 mg (a catalytic amount) of
tetrakis-triphenylphosphine palladium were added thereto.
After the reaction mixture was stirred at 90°C for 21
hours, the sclvent was distilled off under reduced
pressure. 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 é-tributylstannyl-2-[47-{2"-
hydroxyethoxy)phenyl] imidazo 1, 2-a]lpyridine (Fig. 2-2,
Step 1).
[0289]

The NMR measurement results of the resulting 6-
tributvlistannyl-2-[47-(2"-
hydroxyethoxy)phenyl] imidazo[1,2-alpyridine (internal
standard: tetramethylsilane) are shown below.
[0290]

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 (d, J = 8.7 Hz, 1H), 7.15 {(d, J = 8.7 Hz,
1H), 6.98 (d; J = 8.7 Hz, 1H), 4.13 (t, T = 4.6 Hz, 2H},
3.99 (¢, J = 4.6 Hz, 2H), 2.63 (s, 3H), 1.64-1.51 (m, 6H),

1.36 (sextet, J = 7.3 Hz, 6H), 1.19-1.06 (m, 6H), 0.92 (t,



Synt hesis of 2-(4'-ethoxyphenyl)-6- [1231]

i odoi m dazo[ 1,.2-a] pyri di ne [0309] - To 60 pL of a

m xed sol ution of 6-tributyl stannyl-2-

(4'-ethoxypheny|)inidazo[l 2-a] pyridine

(caoncentration: 15 mg/ L) in

nthanalﬁdﬁﬁetﬁylsulfOX|de (mixing ratio: 9/1), 90 pL
% qu/L hydrochloric acid, 15 pL of 1 mmol/L sodi um
o[' 4€171100 pL of [1231]sodium iodide of 436 MBq and

15 pL af~1Q %0 ég%so‘% {gdrcq%cﬂ: r‘?ﬁ('djle e, ?n%%%%oérfe&uency

After the m xe I 'on was t 10 ‘st an
10530 WBytes, 15k, waslagbbeca@g bo HBLGUNdep pheray 4,
follow ng conditions to obtain 2-(4 -ethoxyphenyl)-
5[ 13237 bi odehnmodazekls?2- ajpysi dipe iragbdion @@349]29%0 27.3,
condi tions: 25 Columm: Phenonenex Luna Cl8 (trade
name;. 7naguBact ured by Phenonenex Co.; size: 4.6 x 150
Mobi |l e phase: 0.1 %trifluoroacetic
acil@kaeetonitrile 20/80 to 0/100 (17 m nutes) - 114 -
Flow'rate 1.0 nL/nln Detector: Utraviolet visible
T I : ( B bE aBAvar éhh

3@? ggﬁ The resultlng soiutlon;mas passed thfough a

g phase colum (trade nane: Sep-Pak (registered

:LgdgackegoLh%thcﬁ (RLLE d9e5: TBAVLRCE U e Y, YEE £hSy1-2-
[4" - (2”-hydroxyethoxy)phenyl] imidazo[1l,2-alpyridine

(concentration: 1 mg/mL) in methanol/dimethylsulfoxide
{(mixing ratio: 9/1}), 150 uL of 1 mol/L hydrochloric acid,
15 15 uL of 1 mmol/L sodium iodide, 250 pL of ['**I]sodium
iodide of 274 MBg and 15 ulL 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'-(2"-
20 hydroxyethoxy)phenyl} -6-[***I]iodoimidazo[1,2-alpyridine
fraction.
[0294]
HPLC conditions:
Column: Phenomenex Luna C18 {(trade name; manufactured by
25 Phenomenex Co.; size: 4.6 x 150 mm)
Mobile phase: 0.1 % trifluorcacetic acid/acetonitrile =
20/80 to 0/100 {17 minutes)

Flow rate: 1.0 mL/min.



10 of the packing agent: 145 ng) so that the col um
adsorbs and col |l ects 2-(4'-et B6Ryphenyl)-6- [123-
I'liodoi mdazo[1, 2- a]pyridine. The colum was rinsed
with 1 nL of water, and then 1 niL of diethyl ether was

pagﬁed theretErough to elyte 2-(4'-ethoxyphenyl)-6- )
[ 128FeCtProdbihrad2 6 8t 2V 85PAPpFPRAFREIOTREC AndhiREe Bt ton

di tivi f .t he obt ai . : 88 MBq at
| PRASEhEEY 9hal e oAl nefiSeTRun, vag B 1P o
| owi L ’ q
oo, b R PR P SR compound was
9896292¢[ 0312] TLC anal ysis conditions: TLC plate:
Silica | 60 F254 (trade name; manufactured by Merck

5& Co., 1bn@l) of watMBbivhe BRAS8: to the fraction. The

10
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25

Chl or of ormi net hanol /tri ethyl am ne = 100/ 1/2 25

Derestidt ini talStaon(waadpasss®; t FROUHACE UFr€de byed phase

raytest) - 115 - [0313] Reference Exanple I1-1:

Syachesis (bfafid 28&het VPYD-POB14Tefil2Beted MPYadesark) Light

synt hesi zed in accordance with the 5 fol |l ow ng steps

f oF8uSertridenparanifecBiangl by Yarerval tas i packeh amount
urenment of | oaP octanol and accunul ations in

f
br QT nEE ORISR 2BEOF tahhe WL h¢ HeImbt Hed CRLEMT HFoTbs
ol Sob L B0 Eh0S EIBON B Bleny s -0
6-?*‘213??1?(!1&1@{‘@&%6?1[&'-&]( LG IRL Y Ll RRIRRENYIEL! HidReq
zo[ 1, 2-a] pyri di ne was sy esi zed, an I'ssolved in

ey Denol ACONESREESE ] Ofnd | FBEMLY . mIT o P10 tdteher was
resulting solution, 75 pL of 1 15 nol/L hydriochloric

acpalss&d- Thepitlofoldiz 3t § seDatun 2 oph de(of - 224- 253 ML3q,

10 pL of a 1 mol /L sodiumiodi de solution and 15 pL

of hi@9exve Moty e laegenl bes ok HE] imdel mitthesh [ 1Af2 el mheidine .
m xed solution was |left to stand at 50C for 10

mi ‘Fie e3NOWHe bl TALEPAGELY Subj ekt idie PP campmnd was
the e condidions a5 LA S Hidndo LA
analysis was conducted under the following conditions,
and as a result, the radiochemical purity of the compound
was 97%.
[0296]
TLC analysis conditions:
TLC plate: Silica Gel 60 Fy5y (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methanol/triethylamine = 100/1/2

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



[0316] 10 m of water was added to the fraction. The
resul ting solution was passeditthreugh a reversed phase
25 colum (trade nane: Sep-Pak (registered trademark)
Li ght C8 Cartridges manufactured by Waters; the packed
amount of the packing agent: 145 ng), so that the

coll@@®7ddsor bs and col l ects the [123- j | MPY. The

colum was rinsed with 1 - 116 - L of water, and

t hE#2Y 3£ -4i e EHPLNEBAL u AhergpBeRY blgh; to

el ut e radi oacti yvi was
— 3 1dine 160 ¢ kgal> ive ogimated

an§b¥%is was conduct ed under the éane 5 cohditions as
descrlged in Exanple 11-3, and as a result, the

5radpeehem cal purity of the conmpound was 93% [0317]
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Exanpl e 11-7, Conparative Exanple I1-1 to 11-3:

Measur ement, off athiii byewhtB aByl ahdedOAEf bnFbygof the
present conmpounds with amyl oid was exam ned by ?he

f ol{lbowragpbAdihr 0obipd Mgmbept S ¢QBE8E HAImAR . tdZobtain
(Wako) was dissolved in phosphate buffer (pH 7.4) and
shakenspen8yenf oro7ghhchr $, 00 ogobtarnedpddd g nto of . @
suspensi on (hereinafter referred to as anyloid

sudpehsi of fh-ehhsxmagprelenpnegyregaddad ABThen, the
(hereinafter referred to as anylqid in this Exanple).

[ 0818FUY2) AR chrELHYCEo tPHe StethdPWescife & SaT & 920

Ii%§£ ture (NaiKki Labor at or

| VEEFRERCYAR ot sdigahale ciooh) SRRt g £idcerea.

LTSRS O B8 SUEL A1 E0LL 2 Bl ME RO Rt

Thiefha¥iNnpfessure. The residue was dissolved in ethyl
acetate and concentrated. The resulting crude product
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-4'-
ethoxyacetophenone (Fig. 2-3, Step 1).
[0299]

1.20 g (corresponding to 4.94 mmol) of 2-bromo-4'-
ethoxyacetophenone and 1.09 g (corresponding to 4.95
mmol) of 2-amino-5-icdopyridine 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
of the reaction, the reaction solution was cooled down to
room temperature, and precipitates were filtered. Then,

the precipitates were washed with acetonitrile and dried

under reduced pressure. The resulting crude crystals



(manufactured by Fluka) to confirmthat the aggregated

Ap 25 obtained in (1) was anyheid-(neasurenment

conditions: excitation wavel ength of 446 nm and

em ssion wavel ength of 490 nm. - 117 - [0320]

(3) According to the nmethod described in a literature
(WHRge yuspgpdgfl, inja mabgﬁegotbhﬁggngg 10 mL of water and
Radi ophar.maceut. 44, S239 (2001)),

[ 155T20F sneE Baok- . B Y1 B 1 e

(her el naf

BT &aéré§%§é5530%$6%faLfQBé?$ i Bradifdophersto, and
2o AR ATREPRCL) BEREOiRLazebe, 15 lpse! Yotk e
: i azal
LB, gt e
COZHBI gkabl¥ray aff@ll]al €né e@@@ﬁit@lﬂ\? g1 el sbedsapg; Usad 1y

as they were. [0321 MPY was synt hesi zed
aceasHeigwi tht het 8Lf h&ddd@ﬁﬁédb@ddé_ﬁ Bedihded ptESsure, to
(Zhuang, Z.P., et al., J. Med. 15Chem 46, 237 (2003))
[08RR4in 1.64 (%) (Eacthespopdimg for4 eval weblonobr2- (47 -
et hanol solution thereof, an ethanol solution of
[ 1251pBYPReBIN 06 plefriridaboll,  m(ByT whranifw d 2-3,
suspensi on prepared above in (1) 20 were dissolved in
10 4 /E%Bv he serum al burmi n- cont ai ni ng phosphat e buffer
and sanples at final concentrations of each
oun "for eval uation [1251] 3, | - BTA-0 and

S oSy gt e Egped Y P o
ea@@h@ﬁﬁ@%&%&ﬂ IB£E5&&£&§&&%6[Pﬂ§—a]pyr1d1ne (internal
standard: tetramehtylsilane} are shown below.
15 [0301]
NMR apparatus employed: JNM-ECP-500 (manufactured by
Japan Electron Optice Laboratory Co., Ltd. (JEOL))
'H-NMR (solvent: dimethylsulfoxide-dé6; resonance
frequency: 500 MHz): & 9.06 (s, 1H), 8.38 (s, 1H), 7.86
20 (d, J = 8.7 Hz, 2H), 7.77-7.57 (m, 2H), 7{06 (d, J = 8.7
Hz, 2H), 4.10 (g, J = 6.9 Hz, 2H), 1.36 (t, J = 6.9 Hz,
3H) .
[0302]
*C-NMR (solvent: dimethylsulfoxide-dé, resonance
25 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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Experi ment Conpound for eval uation Concentration of

conmpound for evaluation [1251113, - | _ DTA-O
concentration Anyloid Conparative Exanple I1-1 Congo
Red Each concentration of0,0.001, 0.01,0.1, 1,

10, 100, 1000 nnol /L 400 pnol /L
[0303]

Example II-5: Synthesis of 6-tributylstannyl-2-(47-

ethoxyphenyl) imidazo[1,2-alpyridine

[o304]

364 mg {(corresponding to 1.00 mmol) of 2~ (47-
ethoxyphenyl) -6-iodoimidazo[l,2-alpyridine obtained in
Example IT-4 was dissolved in 4.0 mL of dioxane, and 2 mL
of triethylamine was added thereto. Then, 0.76 miL
(corresponding to 1.5 mmol) of bis(tributyltin) and 76.3
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 6-
tributylstannyl-2- (47 -ethoxyphenyl)imidazo[1,2-alpyridine
(Fig. 2-4, Step 1}.

[0305]

The NMR measurement results of the resulting 6-
tributylstannyl-2- (4’ -ethoxyphenyl)imidazo[1,2-a]pyridine
{internal standard: tetramehtylsilane) are shown below.
[0306]

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,



1 prnol /L Conparative Exanple 11-2 Thioflavin T

Conparative Exanple 11-3 | MPY113 Exanple 11-7 Conpound

11-3
1H), 6€.96 (d, J = 8.7 Hz, 2H), 4.07 (g, J = 6.9 Hz, 2H),
1.63-1.49 {m, 6H}, 1.43 (t, J = 6.9 Hz, 3H), 1.39-1.31 (m,
6H), 1.18-1.04 (m, 6H), 0.%0 {(t, J = 7.3 Hz, 9H).
[0307]

5 PC-NMR (solvent: chloroform-dl, resonance frequency:
500 MHz): & 159.0, 145.7, 145.2, 131.2, 130.1, 127.4,
126.7, 121.9, 117.0, 114.8, 106.4, 3.6, 29.1, 27.4, 15.0,
13.8, 9.9.

[0308]

10 Example II-6: Synthesis of 2- (4’ -ethoxyphenyl)-6-

['**T]iodoimidazo[1,2-alpyridine

[0309]
To 60 puL of a mixed solution of 6-tributylstannyl-2-
(4’ -ethoxyphenyl)imidazo[1,2-alpyridine (concentration: 1
15 mg/mL) in methanol/dimethylsulfoxide (mixing ratio: 9/1),
90 uﬁ of 2 mol/L hydrochloric acid, 15 uL of 1 mmol/L
sodium iodide, 100 uL of [***I]sodium iodide of 436 MBq
and 15 uL of 10 % (w/v) hydrogen peroxide were added.
After the mixed solution was left to stand at 50°C for 10
20 wminutes, it was subjected to HPLC under the following
conditions to obtain 2- (4'-ethoxyphenyl) -6~
[**°TI] iodoimidazo[1,2-alpyridine fraction
[0310]
HPLC conditions:
25 Column: Phenomenex Luna Cl8 (trade name; manufactured by
Phenomenex Co.; size: 4.6 % 150 mm)
Mobile phase: 0.1 % trifluoroacetic acid/acetonitrile =

20/80 to 0/100 (17 minutes)



5[ 0324] (6) Each sanple sol ution prepared above
in (5 was filled in each wel El¢about 0.3 niL in
vol une) of a 96-well mcroplate. The microplate filled
mﬁth t he sanple solutions was shaken at a given rate
2C 10 for 3 hours. Then, each sanple
gﬂ? 2) ﬁ'ﬁt@gealphrough a glass fiber filter
fact red

I .
(RIS PAT AU SSEEDTEC, OMASED Bl pecoceson

| r t J
%’%Q’?Q%EE’%‘ THe2, ful LS, BeclbREcvERES §%¢“‘—t
fl ! In&ﬁhhfa@tgffe@a%{} %agelaetsm;yf;éom@ﬁzmshed WIth 1 %
bOV|ne serum al bum n-cont ai ni ng phosphate buffer (pH

57.4p30015 nL x 5), and radi oactivity of the glass
fiber filter was neasured with an autowel | gamma
syst emlmmiubdctarted bpsAbdkdad 20 TipefrARCi301B)The
(hereinafter, A denotes the radioactivity level in a
sanpbeliing zetut{opr weaceassadi bhrofigkaz hrevapeeddphase
for evaluation, and B denotes the radi oactivity - 119,
- F@%EWnlﬁtéagﬁnﬁﬁ@eMA?ﬁPOPﬁbl ﬁﬁﬁ%?ieﬁﬁdh¥ﬁ%%?mark Light

Eﬁ PridFs? aeSorattoh-tonra ﬁ%v%g'ié TORAEEGE Fount
100 alé\ éacﬁ%g Lk, Of £ 250) 3eo! £ETA- 0,806 L ROl Al

wer e pared he samne

DVQﬁSdééﬁﬁeéésdﬁs?&'b@@h@&?ﬁﬁeﬁ?JXY% ?“dlﬁﬁéd&£mldazo 1,2-
measure a radioactivity |evel he neasured

ragdi paeidvhey |meelcommsnfeiddned msed e dRokHOWH water,
radi oactivity level, and 10 used in the cal cul ati on of

t hendnbhént LonLraf i di¢tiey ki eth¢erwaef prs ead t theseB@ough to
[ 0327] (9) Using the ra%loact|V|ty | evel s
neasuied2 abdlecthoxyyhemyl | 89 [The! fedebnidare Fhat? o

was detern1ned by the 15 following faormula % R. o
15[0%b@¥r1 ine. THe amount of radicactivity of tHe cbtained

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%.

20 [0312]

TLC analysis conditions:

TLC plate: Silica Gel 60 Fisq (trade name; manufactured by
Merck & Co., Inc.)
Mobile phase: Chloroform/methanol/triethylamine = 100/1/2

25 Detector: Rita Star (trade name; manufactured by raytest)
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B- BG x100(96) (2-1) [0329] A graph in which val ues
converted by probit 20 transféf/ation fromthe
obtained inhibition ratios were plotted relative to
| ogarithms of concentrations of conpounds for
ev%bgqéion was prepared to obtain an approxi mate
strai g 9 line by the | east square nethod. Using the

"ﬁ%fe%,%‘;%ﬁkgﬁlthhﬁnlcoﬁ @hé-'hogf?flﬁﬁ .

I @3vyghue) was determ ned. Using the value as an
in |cator affinity of each conpound for eval uation
with aﬂyPQIdrmas waslé9nthevalzedt ed. a8338hnce with the
| C509, val ue of each compound for evaluation is shown
i nfdabbeiRg3stEpppoundasdlild sbopadat CoO8%Exahpessofor
| ess 5 than 100 and had higher affinity with anyloid
t heamaCoagooRedoandeThiioenautnoT WogBh.are geherahunpulations
known to have affinity with anyloid. The results show
th&ﬂ @ﬁﬁb@unds 11-3 has good affinity with anyloid
E Y. [0331] 10Table 2-3: 1C509, values of the
gahp conmpounds Experinent Conpound for evaluatlon

i | con values (ogRhil)  SRIPRLE! heenBsaiRLE el O8

literature (2Zhi-Ping Zhuang et al., J. Med. Chem, 2003,

46, p.237-243), 6-tributylstannyl-2-([4'- (N, N-
dimethylamino)phenyl] imidazo[1,2-alpyridine was
synthesized, and dissolved in methaﬁol {concentration:
Img/mL) . To 53 plL of the resulting seclution, 75 uL of 1
mol/L hydrochloric acid, 60-70 uL of ['*’I]sodium iodide
of 224-253 MBqg, 10 pL of a 1 mmol/L sodium icdide
solution and 15 uL 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
[*?*1] -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 [**]-IMPY. The column was rinsed with 1
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>1000 Conparative Exanple 11-2 Thioflavin T >1000
Conparative Exanple 11-3 | MPY1256. 8 Exanple 11-7

Compound 11-3 66.9 [0332] Exanple 11-8 to 11-9,
Conparative Exanple 11-4: Measurenent of partition
coefficient based on the octanol extraction nethod
15[8383] “P&ELi t PBA EBEPf lcMenps Baskdybnether odzanpissed

ext ctl on et hod (her ei na referred to as | oaP -
octtieﬁ NrREPE mkasGirBge Hﬁéh £M%Yger?"é?ea|quﬁa}émﬂn as
nds throyugh

PhaoRieaatel ey weSaPeh T M o it SRTPRF e Patre e

BB%LrthQ§§4Lhe TLC analysis was conducted under the same
conditions as described in Example II-3, and as a result,
the radiochemical purity of the compound was 93%.

[0317]

Example IT-7, Comparative Example II-1 to II-3:

Measurement of affinity with amyloid

Affinity of the present compoundsrwith amyloid was
examined by the following in vitro binding tests.
[0318]

(1) APi.42 {(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 AP (hereinafter
referred to as amyleoid in this Example).

[0319]

(2} According to the method described in a
literature (Naiki, H., et al., Laboratory Investigation
74, pP.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 AB
obtained in (1) was amyloid (measurement conditions:
excitation wavelength of 446 nm, and emission wavelength

of 490 nm) .



A diethyl ether solution of Conpound I1-1 prepared in
Exanpl e 11-3 (Exanple 11-8),” &1di ethyl ether solution
- 121 - of Conmpound 11-2 prepared in Exanple 11-6
(Exanple 11-9), and a diethyl ether solution of
[12 ohMPY prepared in Reference Exanple I1-1
ardtlve Exanple 11-2) were each diluted with 10
vyl 0! BLeoat lsCan! Bha! RE-RoRMYSLOLPOLGAl, o1 | ne
j uste ra

sol ution I Gactive concentration of
2013Q MBghFe: (Fang My 0fe@°%§n01J10L8be@é&h?8$ Sﬂﬁd
pr epar ed sanple s6l'utions was added, 2 nL o I%
phespiiabaabubtient(pla?. 4pavagoaddeg, f[b?!stcp)z\/ed3bylodo-4'-
stirring for 30 seconds. After the 10 m xture was
5 cenminbphedyM benackbwaspeed (nentthbiger ( 2006 +m o 68s
nini%, the octanol |ayer and the water |ayer were
sarfpl’dd 3éadhBrA-an sasuptrephrédniromna dabgkihgedotecursor
measur ement of radioactivity count with an autowel |
gaﬁma( 45y ameRPPIrgpEL) AREZ30RBa ZAhAuf amiudeaswveqi okam)ethanol.
15 thg bta g radi oactivity count, Poctano
SoSPBaPated: ae OrUARCE Q\P?hsf‘ﬁet]%lijua%é (&2~

[O ntof tano
o393k, pethge CH R PBLEP R e o R e ferrea
Laygr ;L0233 he,re 0 I
O ke ands Mhousd by ParSror LSy iaPp Ll feddnflbere
|twéSgKB@manahaéeQOQEOHHQ§ @@fgeable to BBB show a
| oaP oct anol Val ue between 1 and 3 (Douglas D.
Di §chemd et al., J. Nucl. Med., (1983), 24,
p. 1030-1038). Thus, it is inplied that both 25
conpourid$ hENRY awBBB yermeairdd tacdaikdind/®e the 1RZhod

[0337] Table 2 -4 : 10gPoctanol val ue of the present
Co@ﬁggﬁabed in a literature (Zhuang, Z.P., et al., J. Med.

15 Chem. 46, 237 (2003))

[0322]

{5) Each compound for evaluation or ethanol solution
thereof, an ethanol solution of [**°T]3’-I-BTA-0 prepared
above in (3) and amyloid euspension prepared above in (1)

20 were dissolved in 1 % bovine serum albumin-containing
phosphate buffer (pH 7.4), and samples at final
concentrations of each compound for evaluation, [*?*®I]3'-
I-BTA-0 and amyloid shown in Table 2-2 respectively was
prepared.

25



5

10

15

20

Experi ment Conpound | ogPOct ar Oi val ue Comnpar ati ve
Exanple 11-4 [1231] _ inpy %. 91Exanple 11-8 Conpound

-1 1.8 Exanple 11-9 Conpound 11-2 2.1 [0338] 5

Exanple I1-10 to I1-11, Conparative Exanple 11-5:

Measur ement of transferabil i ty into brain and

cl 68fdRée [0339] Using Conpound I1-1 (Exanple I1-10)
angagoapognd.: | 171 rs { Exaimiednddatlildns a df MBaeBUr 88mpound  in
chang@npierﬁgil@@ﬁﬂg/e 10 accunulation in brain of mal e

Wstar rats 7(%§F$?O d) mas neasured [%éﬁ é
[ ' &?b 1 (‘Ex |-
d %&nglégﬂle S %Lr of of co ouﬂg E ( BTg:sp Amylcid
evaluation evaluation concentration
Comparative
Example Congc Red
II-1
Comparative Bach
Eiample Thioflavin concentration
II-2 T OOfO'lO' OO '10011' 400 pmol/L | 1 pmol/L
Comparative 16, 100, 1000
Example IMPY nmol/L
IT-3
Bxample Compound
IT-7 II-3
[0324]

(6) Each sample solution prepared above in (5) was
filled in each well (about 0.3 mlL 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
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 ['*°T]3’-I-BTA-0.
[0325]

(7} The glass fiber filter used for the filtration
of each sample solution was washed with 1 % bovine serum
albumin-containing phosphate buffer (pH 7.4) (0.5 mL x 5),
and radioactivity of the glass fiber filter was measured
with an autowell gamma system (manufactured by Aloka,
Type: ARC-301B) (hereinafter, A denotes the radiocactivity

level in a sample with zero (0) concentration of each

compound for evaluation, and B denotes the radioactivity
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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 diethyl ether solution of [123-,

_ 1] IMPY (Conparative Exanple 11-5) prepared in

Ref erence Exanple I1-1 were each diluted with 10 ng/nL
ast®YBiciBchdSeBRtai Wiwy HhYeT otbel Cal 0B iHES ol uti on
to adjust radi oactive 20 concentration to 8-12 MBqg/ mi.
0. B81HENEEERIEP PheSPrRparBRC YR Pt ¥F SBY it YO Was
inkﬁgégg under thiopental anesthesia into the tai
veli the rats. The rats were sacrificed by bl eeding

froma m , j I

subj ot a0 1 e Ee f T RIELIF S I A% o1 /1. of
fugtiperpsubpecied Lo PASHE efenty Of 1A% -and 1 ymol/L of
radi oactivity (hereinafter referred to as Ain this
Exanpl 81 a W Pe ap Sépaih &3 Chrad nehb-péted &/ e o (el ectnar

type: SP-20 naﬂafgg?tred by OHYO KOKEN KOGYO Co. ,
Ltpirpc@dubes 30s adels 601 e d ulesvafl iwer (1hend) 60t i ton.measure a
Further, the 5 radioactivity level of the rest of the

who @1 dadyl wasy nkersel ed The nsessaes madieecsd valigvadevel
(hereinafter referred to as Bin this Exanple). Usin

L . am g
t Hea® deblie@nentthesaekarowrd drdiRACHi ety bRyl and
per unit wej ght of brajn (96l ). at. the respective
P eSSt thd (bl ok o R T AR AT ¢ he
fo i la-(2-3). Three ani nals were used
fokﬂ%¥é§%§%égfﬁkéﬁééke%rﬁ?r%%ﬁ%ctive time points.
[03ddd-A 15% Dl g =x100 (2-3) Bx brain weight [0342]
The results are shown in Table 2-5. As shown in Table

2-5, Copppourtind lthe andiblat ishawed eveSigRidzdstarid above in

radi oactive accunul ation like [123-, _ 11 I MPY at the

tio®) and (8), the inhibition ratio was determined by the
following formula (2-1).

f0328]

B-BG 100
G

e

) (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 ICsgs
value) was determined. Using the value as an indicator,

affinity of each compound for evaluation with amyloid was
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20 point of two mnutes after the injection, and then
showed a tendency to rapidly ¢kéar away in 60 m nutes.
These results suggest that both Conpounds I1-1 and
11-2 possess excellent transferability to brain and
rapi d_cl earance frombrain |ike [1231]-1MPY. 25 - 124
- FY3437t¥9bl e 2-5: Radi oactive distribution in brain
of gg iesent conmpound after intravenous injection r
Cb&% R4 Radi oactive distribution per unit weight

(-WD k . 2_mn, ﬁft r .5 mn, Al 30.mn,

A ter g 5%?%%§ eaﬁg}gaF -fnggﬁﬁghﬁar e%giuaglon is shown
in Table 2-3. Compounds II-3 showed ICg,s values of less
than 100 and had higher affinity with amyleoid than Congo
Red and Thioflavin T which are generally known to have

affinity with amyloid. The results show that Compounds

II-3 has good affinity with amyloid like IMPY.

[0331]
Table 2-3: ICss values of the present compounds
. Compound for ICsp: values
Experiment evaluation {(nmol /L)
Comparative Example Congo Red ~1000
II-1
Comparazziz Example Thioflavin T >1000
Comparative Example IMPY 25 g
IT-3
Example II-7 Compound IT-3 66.9

[0332]

Example II-8 to II-9, Comparative Example II-4:

Meagurement of partition coefficient based on the octanol

extraction method

[0333]

Partition coefficients based on the octanol
extraction method (hereinafter referred to as 1logPoctanol)
were measured, which are generally known as an indicator
of permeability of compounds through the blood-brain
barrier (hereinafter referred to as BBB).

[0334]
A diethyl ether solution of Compound II-1 prepared

in Example II-3 (Example II-8), a diethyl ether solution
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[1-1 0.90 0.52 0.06 0.01 Exanple I1-11 Conpound 11-2
0.89 0.66 0.13 0.04 Conparati ¥élExanple 11-5 123l -1 MY
1.19 0.97 0.23 0.09

of Compound II-2 prepared in Example II-6 (Example II-9),
and a diethyl ether solution of [**I]-IMPY prepared in
Reference Example II-1 (Comparative Example II-2) were
each diluted with 10 mg/mL ascorbic acid-containing
physiological saline solution, and adjusted to
radioactive concentration of 20-30 MBg/mL. To 2 mL of
octancl,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 radiocactivity count with an autowell gamma
system (Type: ARC-301B, manufactured by Aloka). Using
the obtained radiocactivity count, logPgcranol wWas
calculated in accordance with the equation (2-2).

[0335]

Radioactivity count of octanol la _ver) .

108 Poctanor = 108130 {
8 Foctanol f1e Radicactivity count of water laver

[0336]

The results are shown in Table 2-4. All compounds
showed logPoctanor Value between 1 and 3. It is known that
compounds permeable to BBB show a 1o0gPgcranc1 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 like IMPY.
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5[ 0344] Conparative Exanple 11-6: ex vivo

aut or adi ogram of 1231- | MPY u8kng rats of anyloid
i njected nodel [0345] (1) AP1l-10 (nmanufactured by
Peptide Institute, INC.) 10 was di ssolved in phosphate
buffer SpH 7.4) and shaken at 37C for 72 hours, to

obtt8PA71 ng/ nL of a suspension of aggregated Ap
(herelnafgﬁ referre to as anyloid suspension in this
Exanpl e) . 10345]% 15( )Ogé’osmpmr'% Br¢ homtf Ry s GRypound
of the an @hgﬂgHggan|on(ﬂﬁéohgaectedibggfw®pvalue

arrygdal oifd nrofre—stde—of—a—trate—W-Sstar—+at
(7- week cljiﬁ§ Eﬁivé 1trdP?IB.EMpt of| a phosphat e

buf f er ed jphyst ofogrcal satine—sotuti+on—(pH 7-4)—was
i nj ect ed |i WaPran bBnfgdalCemBowyciléus 20 on thes ot her
side of the rat. The Tats were exaned—I day aftet
the inj e¢t PPeE theé amrBPersudpehsiion and?the
phosphat e buffered physiologi cal Saline sofutton (pH
7.4). [0347] (3) [1231] -IMPY was dissolved in a 10
ngﬁ@}SQ corbic - 125 - acid-containing physiol ogica
saline solution to obtain a sanple solution (29 Mg/ nL

| negaghh paCt{ Vi § Ve SOPEeN I akd.an. Loy the

S : al
anesd fesden 1t OFf theadafe£d8 0UAN, tHed daih Bl clearance
(dosage: 0.5 N, dosed radioactiVvity:r 14.5 IVBg
eqloyadient). [0348] (4) Brain was renoved 60

m nutes after the injection to prepare a brain slice

of 10 Peing Eompewad st i1 h(ExaGeohe cTht e {id peompound II-
CM30505, manufactured by LEICA). The brain slice was
e>?po%Fe?EP“E @nt§ g ngt plidiee dBir o0 dnnas C&‘nd-”atqﬂr@f‘rmtlve

WRTIRF T RREDah T mnin Aethg Sy LT FEM ©

r 15[0349] (5) After the conpletlon
ofigﬁgﬂ%ﬁgg% anal ysi s using the Bio-inmagi ng Anal yzer,

patgwdgi cal staining with Thioflavin T was carri ed
out to performinaging by use of a fluorescence
m cr osx apiee N W taed Mireesl i M KON Compound I1-1 (Example

II-10) prepared in Example II-3, a diethyl ether solution
of Compound ITI-2 {(Example II-11) prepared in Example II-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
physioclogical saline solution to adjust radiocactive
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
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20 Corporation; type: TE2000-U nodel; excitation

wavel engt h: 400-440 nm detect2®dn-wavel ength: 470 nm.
Thus, it was confirned that amyloid was deposited on
the slice (Fig. 2-5b). [0350] 25Fig. 2-5 shows inmages

by autoradi ogram and Thioflavin T staining of the

br BFAISRTEEVEEY t HeeFaind Bt ohi Enf erA®i e vids & nitedtled
intrace;eFral%g. As, shown in this fiPure, mar ked
actUTIPLE | ofi: bF 7 aBitoatt | YRty Glastna Tyasy - (Rt Gype:

anyFof B L0aBerer e Gl kel A ondetir 2 5

o . !
ool R R b SrE LSRRI one
Copd &1 bRt 0P 0f 188 NGr of hanyd Ol & nendrgidh d G308l was

The follow ng ‘experiment was carried out in order ‘to
1nexaiiae Mhethersamy | ithdn ¥ albran herd irged by

t he conpound of the present invention. [0353]

( WePdBded 2t¢ ik Ivastldis sErtangelld)n. pluedphat@ckef f er
(pH 7.4) and shaken at 37C for 72 hours, to obtain 1
15neapwieTedntn Bespeisi oradifosgjgrey atiet i thiareipsaf terit
referred to as anyl oi d suspension in the Exanples).

[ O%5kght of Dbyain H(BIRYI) ot rdsh IIRARRS iR 5 jugPumt s

D BANEY RSO A

old)., a control, 2.5 pL of a phosphate buffered
physiol ogi cal saline solution (pH 7.4) was injected

i nto af, Ay 0dd] @A Tt WCteUss & £he Qldel Sl gt the the
rat. The rats were examned 1 day after the injection
of rd g cAmntei wh v SREN®IoN and the 25 phosphate
buf f ered physi ol ogi cal saline solution (pH 7.4).

[ OBEH1] (3) Compound I11-1 was dissolved in a 10
ng/ mL ascor bi ¢ aci d-contai ni ng physi ol ogi cal saline
o) 7 lon to A 127 -]%@tain a sanple solution (22

VBG g“T—:ﬁi 1085 ¢pﬁ ¢ordentration in the sanple
solution%. I's solution was injected under thiopental
anﬁf%ﬁﬁsia into the rat through the tail vein (dosage:
0 ,” dosed radioactivity: 11-13

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 after 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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5 MBq equivalent). [0356] (4) Brain was renoved 60

m nutes after the injection-tbd2prepare a brain slice
of 10 umin thickness with a mcrotone (type: CM3050S,
manuf actured by LEICA). The 10 brain slice was exposed
to ? igﬁgi ng plate for 20 hours, and then inage

an& 5%? was carried out by use of a Bioi nmagi ng
Angbyzer2{$ypradBAS:2508; d et Bet 16 di DY FAA R EMhe
Coppesaht otdmpd @G 73 £ 451 S)nAFéesndhe Dof@deisonaftdhe

i mage anal ysis using therBifrddi®ge O sARABWARH, per unit weight

pat hol ogi caé taining wth Thioflavin Tiswaggcarried
out to %?‘?o i magi ng| yftesez of arfdior E5CENee 30 | After 60
m croscope (rmanufact uried hyn Nl KON Ganpor at i omiint ypel  min.

TEEO&G-16 nydetempexadt at | o vel| engt h: 20| 400- 440 nm
det 8Ttlicon wavelEmnat h: 4708719:%1. Thug),"r’?t was Coffirnmed °-°F

t hatamgriyl oild wagodeposjiite n the slice (Fig. 2-6b)|
[ 035B]11Fj g, 2- EIshows ima%‘e% by Butofad ogr ar%éi%d 25 0.04

whEgameamy | 9i “WagMPyj dct edl. liont racerebral | y. As23ho 0.09

in tH-§ figure, a marked accumul ation of Fkadioactivity

Thinpdtagiive | T staining jof the brain slice pf the raf*ﬂto

was observed in the amygdal oid nucl eus on the side to
which - 128 - the anyloid suspension was injected. On

t heootdier hand, no significant accunul ati on of

radi oactivity was observed in the amygdal oi d nucl eus
orCathea s ievd Exwhigcle tHe- @ehyest ofiogh calt ceaddineyrsead wtf ofF 1-
was injected, conpared with 5 the other sites. On the
autit i Bgranals 19 emdaid|injastast nasiloactivity

wa qﬁgerved at sites other than the sites to which
anﬁ%% was injected. Fromthe result of Thioflavin T

st ai ni pg, Ii,t, was nfirned._t anyl pi s _present |
the oi 12 whBree, ARBabePErrsa by HhRE i Pae BLERER . 1)
280 a3 Uealhys, h@%?@fé gyt

radi oacti ve aeccunulpati n ;Ht%dtﬂhdet_%lfg%\%g?]hér) taﬁlgn shaken at
anyl at dmjeCctrihyS t e oBrdhishawad Aitf s n%rs?@%i'fohc £
binding to the 15 white natter observedir?[lz- _l °

| MR rebaesel Ads UlHexr esuggestr tdfte r@edpawnds lamyloid
possesses an excel |l ent capability of inaging anyloid

| FuskEnssoal iauttdisdiEsgimehelmage. These results al so

suggest that Conmpound Il1-1 is a conpound that
po‘g’g"&s&ies a high specificity to i mgi ng

(2) 2.5 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,

2.5 uL of a phosphate buffered physioclogical 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 amyloid suspension and the
phosphate buffered physiological saline solution (pH 7.4).
[0347]

(3) [***I]-IMPY was dissolved in a 10 mg/mL ascorbic




20 of intracerebral amyloid. [0360] Exanple 11-13:
Confirmation of imaging of amgkbid in brain [0361]
25The sanme procedures as in Exanple 11-12 were
perforned except using a 10 ng/nL sol ution of Conpound

11-2 in ascorbic acid (the radioactive concentratlon
of 3€CHE" §8ﬁEPéné89uPP8ﬁ1Ré§9?5ak86?ﬁ{¥e solybyon T@3@9 ain a .

Fi 2-7 sh di d. Thi of |

T SPEPIFnGOONRE Bedi HEST et Bt FRHEOTAE LT b R ehCEhEration
bral |

aﬁh"%ﬂ?&ﬂ?éﬂ‘?%ﬁ%ﬁﬂ&l b Emitat are Bt T R e oo

manaééﬁgﬁg%glt%meaﬁmﬂéé@adlﬁys' £Hs Pé‘tt{‘l?réu?ﬁ tRe tail

whi ch suspensi on was 1 njected. From

5regdlit Qfioghief! avinnd, shakaingabfohbei$ite: Where upq

15

20

25

radi oactivity was accunul ated, it was confirned that

amghati danagcpresent in 10 the accunul ation site. On

the other hand, no significant accunul ati on of

radiodaefi vity was observed in the amygdal oi d nucl eus

on the side to which the si ol ogi cal saline solution

was i njléét eBratnpag e’@IeWYGth% wihEresiaidser Mlo3egjection
Compound 11-2 showed sone radi oactive accunul ation_in
suF@sPB?H@Fetﬁaﬁr%hﬁl%1ac?n?%c%%du%|%%sth%ﬁﬁn%%% with a

SRR el ISP SRR AT T
a %9?9h931988395%h%%pg%eanégdggl #Pﬁg. late %Ff{guhours,

results suggest nmpoun conpou
POgsagSEREnai LGl §H§P&éi§'&Hst@afﬁﬁgﬂnﬂu@fby use of a Bio-

i ntracerebral anyloid
imaging Analyzer (type. BAS- 2500, manufactured by
FUJIFILM Corporation).
f0349]

(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 radioactivity was
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[0364] Exanple 11-14: Synthesis of 2-[3'-(2"-
hydr oxyet hoxy) phenyl] - 6-i odei rkdazo[ 1, 2- a] pyri di ne
(nonradi oactive iodinated forn) 5[0365] 50 nL of
ethyl acetate was added to 8.60 g (corresponding to
46.0 mol ) of cupric bromde to obtain a suspension,
t 0°RAFPENeE 4BI theoAamprdalghdgnpeberespnddingf ide 20 orhich
nngké of 3'- ydroxgacetophenone,in 10 50 m 1 of ethyl
acEf'Ht B"aS14daBaPCHAER! tAE 1RETFEFRg PH Xt R~
refluxed. After 2.hpurs, the reaction mxture S
CosP e T tan r P ELRE T ipur B P SO I vEHKE THieker where
re Lk LLt e. centrated under reduced
préggg?gg %%é égéiéﬁgéagggdissolved in ethyl acetate
ang@pibipubjected to decoloring operation with addition
of active charcoal. Then, the resulting solution was
fi EkenpUe and- concesh f st i Jheof efmldimy & Ue YiQduGt
was purified by fTash SiTica gel colunn chronmalograpny
(ebution sol vent: hexane/ethyl acetate = 2/1) to
obtain 4.42 g 20 (corresponding to 20.6 nmol) of
2- b?3¥Pdl 3' - hydr oxyacet ophenone (Fig. 2-8, Step 1).
[ 0366] 987 (corresponding to 4.55 mmpl) of
2- br onb'8' LOR{ AV ERY apERBpHERBReWARCAr PR out in order to
(corresponding to 4.55 2 | ) of )
S ATERe Vot AV St IRt viah i ey the
ac Ltrkl T ' tjion was refluxed in
& 1%1%%1 h%tt%£$%ﬁé%€%&%'t er the conpletion
of (437 eaction, the reaction solution was cool ed down
to - 131 - roomtenperature, and precipitates were
filtered) ang,rgcavakred. wiBedpeeeil pelial SpMeEEhaRS Bdrfer
with acetonitrile and dried under reduced pressure.
ThépH €64 )t |yl cshedesrcratstzal S vierre Buspended tion obtaiixed
5 solution of 10 nL of water and 1 nL of nethanol .
THeH, Waboluta Ho19Rersfion st \waaradafedl B (hereinafter
hydr eq&grbonate sol utjion was added thereto, and the
m%&%%et FIG AP HDEIHRAHHES gsithg &ramples) .
ul :ﬁggnic washi ng nmachine. Precipitates were filtered
and Tecovered fromthe 10 resulting m xture,
sufficpentl h i dodri d ;
reducegfgrézgﬁﬁgiqggﬁ%%% ?ﬁkg%?'%g 8?0 §2sggngﬁﬁgaF81°ld
2. e Jordfwadr (i 7dBtHOHNE W leBrgdaloid nucleus on one
i odoi m dazo[ 1, 2-a] pyridine (Fig. 2-8, Step 2). [0367]
side of a male Wistar rat (7-week old). As a control,

2.5 1yl 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).
[0355]

(3) Compound II-1 was dissolved in a 10 mg/mL

ascorbic acid-containing physiological saline solution to
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15Separately, 2.50 g (corresponding to 20.0 nmol) of
2-bronoet hanol and 2.72 g (eot2ésponding to 40.0 mmol)

of i m dazole were dissolved in 10 niL of

di met hyl f ormam de, and cooled to OC. Then, 5.50 g
(corresponding to 20.0 nnnl% of , , ,
t-%@??#ﬂiﬁh%ﬁwp%ﬁl%?%%?}%%e IasBRdRY iheratipadigivity
After the reaction mxture S iiirred atTroon1 . :
t ePRFELLFRTHOF 18 Hotr 2 RIS AT UM AL b sodiTirhSc fdritden was
sol ut | ed. . and exiract hree, t.i W

et%%ﬁegge a?%&gg ghlo ntai é%ﬁ%?héSl Eﬁé}éﬁ%he %gkr%?rough

ace he "t i ned ace ayers we
dr d di f t.rated 4.
un%l‘g? g%gge%%df%ﬁ% %'re&nsrﬁ{éi'r Z‘gﬁf??% cr uge p\flg%ﬁ'ctll =

wepQUEHhiegh &y silica gel col um chromat ography
(elution solvent: hexane/ethyl acetate = 10/1) to

obfagms}¥. 04 g (corresponding to 19.4 nmol) of
1-brono-2-(t- - 132 - butyl di phenyl sil oxy) et hane
(Fig. 248, HEBtaem 3jas [868led 60 nB0Mutray (Edwreresrendimjgction
to 0.893 mmol ) of 2-(3'-
hy@e oRyeiPRYS 19 -1Bcd el oF i erazof 11 Q- ad pin i diifdagss with a
di ssolved 5 in 5.0 nL of dinethylfornmani de, and 370
( dBF FEREIRRII HgVRD: LMK Tl )magt iRt asst ke diidifat e The
s_added thereto. Then, . 357 éﬁgrresp%pq!anto
plate for 20 hours,

0. Pridt I YaE BPHRRS tO @ ging

{ Y dh ERINS HR RS TR ds Sl B ik L Fpto-
10; o it 00k S umGhior igles soldl | awas addedy @nd

extracted three tines wth ethyl acetate. The conbi ned
etiyd IFTEN aterpadyrisonyer e dried over anhydrous sodium

sul fate, and concentrated under reduced pressure. The
res@3i7ing crude product was purified by silica ge

colum 15 chromat ography (el ution sol vent: , ,
hexanef el hif tedettdite compylpt iR 6tft &he 4APpdgganalysis using

(carresponding to 0.771 nmol f 2- . _ )

[ 3’10*16( PLRAINY SHd 75%%0%%?&3}%85)%%]@61—1“9 with

[ -a] pyr.i di - e .

0 (bt e Lo T F0 RSO0 e 3. fase of
but vi i . et \woh 00 1 ok 2-
a]L%Jyﬁr%i ne m%ar?éd?ﬁssol ved ieg 8 98 frf%ﬂof Ijeyd

t eddadonetofdi arsyand 18283 0y efode 1l Gsilddtion wavelength:
t et rahydrof uran sol uti on of tetrabutyl anmoni unfl uori de
walk0 (arapked rinhe réettee o tAfdre rwatvedl Rfgtteactommil Xt Theswast was
stirred at roomtenperature for 15 m nutes, anmoni um

c ettt idanegd | tlta toramyd e gt ek fdsitiaide: bypraddia isgnasf (Fig.
5.0 nL of water and 2.0 nL of acetonitrile to filter
prediditates. The filtered precipitates were - 133 -

[0358]

Fig. 2-6 shows images by autoradiogram and
Thioflavin T staining of the brain slice of the rat to
which amyloid was injecdted intracerebrally. As shown in
this figure, a marked accumulation of radioactivity was

observed in the amygdaloid nucleus on the side to which



washed with water and acetonitrile in this order to
obtain 120 ng (correspondi ng ©880-316 mmol) of

2-[3" -(2"-

hydr oxyet hoxy) phenyl1] - 6-i odoi m dazo[ 1, 2- a] pyri di ne

(Fig. 2-8, Step 5). 5[0370] ., , The _NWVR neasurenent
reggﬁtgmgﬁogﬂespgggpgpﬁa ggF3anjected. On the other hand,

é?é@%ﬁéﬁ%ﬁéﬁﬁﬁ%B%@ﬁ%ﬁiﬁ%ﬁ%ﬁ ! f“é i‘éé’é%ﬁé%cg%éé Sggsemd
: 0 NI . JNMLECE- 5

(mhaf Bc areatay S5 AREER Bt Bar Pl FEde aobaron y ke,
Lt§h¥%$§§%%1c§§ saline soiﬁkh%@?§§Q|Y§ﬂ%§F%%b compared with

di e foxi de-d6; resonance freque

5 MHghe 68 AdfSsiths8. I SsHdavk Pddiogram, littie
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26

7.51(m 2H), 7. 45(s, 2H), 7. 35(t, J=8. 2HZ, 1H),

6. 83ctmQ04 i di) o #. DHAiodcEfvOty, Wid o dSf¥ed At sHd¥ other
2H). {0372] Exanple 11-15: Synthesis of

6- thabuthe st anay 1£Q-FBick 2dmyloid was injected. From the
hydr oxyet hoxy) phenyl]i m dazo[ 1, 2-a] pyri di ne 20[ 0373]
7or%@u¥%o@fc eSipbpEl agle o oS UBMFm®| )1bfwes [@nfixmed that
hydr ox gého‘%iphenyl - 6-1 0odoi m dazo[ 1, 2- a] pyri di ne ,
OVRAY WL | PR EXBFEPERY 100 4 RS H S SEIeR) TaRLRAR Ly Ty 15

di oxane nd.2,0. nm. of triethylamne was added
tH%?%?%Pl%EFthgggo.gbﬁml'(corresponding to 0.39 nmol)
of[@§§§fr!buty!tin) and 14.0 ng (a catalytic amount)
of tetrakis-triphenyl phosphine pall adi um were added

t her et Onudf t @smbHEnd CREL | OB HYSG Ul £ BS Sid{dsfck Ale 90C
for 20 - 134 -" hours, the solvent was distilled off

urslecumeThiciash pessis esidde disdduthamsnpidid ethfdtted
flash silica gel columm chromatography (el ution
sobear ; drekastedwrdhylitacket aten s A)f o ibtding 23 Ghry
(corresponding to 0.134 123
white matter observed in [*“°T]-IMPY. These results
suggest that Compound II-1 possegseg an excellent
capability of imaging amyloid in the total autoradiogram
image. These results also suggest that Compound II-1 is
a compound that possesses a high specificity to imaging
of intracerebral amyloid.
[0360]

Example IT-13: Confirmation of imaging of amyloid in

brain

[0361]

_ The same procedures as in Example II-12 were
performed except using a 10 mg/mL solution of Compound
ITI-2 in ascorbic acid (the radiocactive concentration of

the sample solution was 25 MBg/mL) .
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5 mol ) of 6-tributylstannyl-2-[3"-(2"-

hydr oxyet hoxy) phenyl ] i m daze[ 122-a] pyridine (Fig. 2-9,

Step 1). [0374] The NMR neasurenent results

of the resulting 6- 10 tributyl stannyl-2-[3"-(2"-

hydr oxyet hoxy) phenyl ] i m dazo[ 1, 2-a] pyri di ne (i nterna
Haé¥h: tetranehtyl silane) are shown bel ow. [0375]

NMR appar at us_enpl oyed: J1' M ECP-500 (panufactured by

15 JapaaE £efr SHOWS: F BaTESbBY 2P Uy eO oo e, QL)

SoSP e 9L Biorfh 0 07 L nLERRENGR UPIE S o

(Men 3k dndfsia 3N L eded 8t AdddB 218 9Q% shown in
this figure, a marked accumulation of radiocactivity was
observed in the amygdaloid nucleus on the side to which
the amyloid suspension was injected. From the result of
Thioflavin T staining in the gite where radiocactivity was
accumulated, it was confirmed that amylcoid 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 solution was injected, compared with the other
sites.
[0363]

Compound II-2 showed some radiocactive accumulation
in sites other than amyloid injected sites, but the
accumulation was highly suppressed as compared to ***I-

IMPY. As a result, the whole image was provided with a
high capability of imaging amyloid.

These results suggést that Compound II-2 is a
compound that possesses a high specificity to imaging of

intracerebral amyloid.
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6.87 (m 1H),4.20(t,J=4.3Hz, 211),3.98(t,J =4.3 20 Hz,
211), 1.69-1.48(m6H), 1.39-% 330m-611),1.19-1.05 (m
611), 0.91(t,J=7.4Hz, 911). [0376] Exanple 11-16:
Synthesis of [1232-[3"-(2"-

h&dﬁﬁ%ﬁ%thoxy)phenyl] 6- siiodoinidazo[132-a]pyridine
25&5%%&b‘| ggﬁulgynt%e51s o X§q3$g&gyton of

('&adio%%%lve iodinated form)

[0365]

50 mL of ethyl acetate was added to 8.60 g
(corresponding to 46.0 mmol) of cupric bromide to obtain
a suspension, to which a solution of 2.50 g
{corresponding to 22.0 mmol) of 3’ -hydroxyacetophenone in
50 m 1 of ethyl acetate was added. Then, the resulting
mixture was refluxed. After 2 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: 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 reacticn, the reaction solution was cooled down to



aratio of 9/1), 150 pL of 1 nol/L hydrochloric acid,
15 pL of 1 mmol/L sodiumiodide]l 250 pL of [12311
sodi um odi de of 274 MBg and 15 pL of 10 % (w v)

~ hydrogen peroxi de were added. After the m xed solution
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20

25

was left 5 to stand at 5000 for 10 mnutes, it was
sUBPeE t BAMPST HPLCS undfed @W%WW%W%Q"%%&%#%@ gnd
obtain 2-

3'-(2"- .. ' .
hyﬁ‘f%‘%‘iﬁ%%xy)('rﬁﬁelﬂ?ﬂc-@l[tf‘fﬁﬁ Y6d6 HRERES Y¥i5a] pyri di
ti \ 037 10HPLC diti : Col :
AL 1 T (S S g it e g, The
P : i 4 i : \: 1
o FOOTENEN e padl Ererh £ udPD MBI SRR
(1o Pt £Sd £ 16y RhOW £ affied - Shdrld M. o PIKQS1.  Then,

U traviolet visible absorptioneter (Detection

Wayieb @ ot i: m28z2f NiY) o B A okt 0Bed 1 whh thy ¥ rRIarbonate
(manuf actured by raytest: type STEFFI) [0379] 2010 n
of st ef omesga S ddddkd o-tidwetfa acndnthel hel xtasd twakg sonicated
sol uti on was passed through a reversed phase col um
(tFemed et SemPald (FredgiSirasen i afatbng maghmecs
Cartridges manufactured by Waters: the packed anount -
of P ekt ¢y WryehtE1 HuereR))and Xeavarsd deiqQnthe
adsorpf 25 and collects

2_1{@1} t‘zmr}g]m}&%h&%’gﬁmﬁl%_washed with water, and
[1 ' | m 0 T .dine.. T | rinsed
vﬁ#ﬁ#%&ﬂ@&@%gaé‘%%?g%ﬁ%&%%%%k% §f32$“%$%¥2¥{M®#%er was
pagsee-d dietei tHoUgh 1 0 el 12-d B 2 & r-hyarb3&phenyl) -6-
hydroxyé%ﬁ%xy)p enyl]-6-[123|ﬁiodoin?%azgiflz-a]ﬁﬁx [
neioddtan edmrtht 1 ,of - d1aeoatide/i tei pf 2-he, dra ned
conmpound was 112.9 MBq at the end of synthesis.

Fura3d&r], the TLC anal ysis was conducted under the
following conditions, 5 and as a result, the

r adi ocPreipeaielr i 2 Y5 OfJ t RO NERSE D724 - | omgo)) of
TLC aanal ysi.s canditions: TLC

F5RY QR %;a%r?uﬂa?ct%r(&?%ﬁ%?mitg &l of

l'&ﬁfdazole were dissolved in 10 mL of dimethylformamide,
and cooled to 0°C. Then, 5.50 g (corresponding to 20.0
mmol) of t—butyldiphenylchlorgsilane 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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Mobi | e phase: Chl orof orm net hanol /triethyl am ne =

100/ 1/2 Detector: Rita Star-(teade name; manufactured
by raytest) [0381] Exanple 11-17: Synthesis of
2-[4"-(3"- 15

hydr oxypr opoxy) phenyl] - 6-i odoi m dazo[ 1, 2- a] pyri di ne
(nBHERAPBREENY S| dekriheBaner AF19[ 0388] Step BO nL of
etggl aﬁetate was added to 28.17 g (corresponding to
12 ﬁﬁﬁ') of cupric bromde to obtain a 20 suspensi on,

ol of Oiwﬁﬁbﬁ%%ggfs{lgéﬁgngﬂ(eg?Efisﬁfggh:gﬁ 8t 1oh of

50 ,

SOk Y o L AT TL o1 R ool ormaeer
5 hRuEsg ﬁljﬂeofe&%é%ﬁéfﬂérg%d%i &%’lﬁﬁizrﬁ d?%’%lté)sponding

roomtenperature an tere e res rate

Waso CONEENthAL P o HNGEH 2 & SOE 6k PEQSSIE Srad NEidEs iisreto.
was di ssolved in ethyl acetate and subjected to

deTitnr | BY7 oper addorespdidaasi td an. od2 aglis Ve shar-apadmo-2-
- 137 - Then, the resulting solution was filtered and
coflcepiet i @tphaiel $ eberky ) ethaneideapraottisd tesrepur i f Réder
by flash silica gel colum chronatography (elution
sotRenfeaghli on ghoFriTR ot tixr ]l Bt Hhd® for 2 hours, a
recr%stallézed 5 from ethyl acetate/petrol eum et her,

t SR Y. Sy Ity NP PRI RAYDofand

2- -4 - ! Fi g, .2-10, 1), .

O R e A, D Pl iagilg (P cBhbinea
Z_é)f[}?&@'é%été& Wé&;c&)@/m ?L{%néa;%@é’p us sodium

(corresponding to 4.55 mmo -am no- 5-"i odopyr 1 di ne

wes el f£H 580l el doh R idatdda agRianiddddRd R tiRge
solution was refluxed in an oil bath at 1I0C for 2

hotessnl Afrieretdte: qorghetd e 0fpudief @By @911 itd3e gel column
reacti on solution was cool ed down to 15 room

t efpaanaticararing (wladiisint stcelsramdr e Heaxans/ettand acetate =
rggpvered. The precipitates were washed with
acetioni i iMRF iy 47 & TR aBIRERD e HFl THEL) of 2-

Lot s SR A R At e e R - Then.
2 : ; JH i b
SRRt S ARE T Sk oot

somxafled for 5 mnutes using an ultrasoni c washing
machi ne. Precipitates were filtered and recovered from

t he resul tndg(dbnetadomdiHd itd ent1yl wasdigd o th paters” -+ -
and 25 dried under reduced pressure, to obtain 927 ng

( dortrEstigimimy stid c2yAE haayl) phefnyl] -6-iocdoimidazo (1, 2-

2-84'-hyqroxyphen.1)-6- i odoi m dazo[ 1, 2-a] pyri di ne

(piggmgdyme g@@pdﬁﬁsolved in 0.98 mL of tetrahydrofuran,
and 0.93 mL of a 1.0 mol/L tetrahydrofuran 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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- 138 - [0384] Separately, 7.0 g (corresponding to
50.4 mmol ) of 2- bronopropancizand 6.86 ¢
(corresponding to 101 nmol) of imdazole were

di ssolved in 50 nL of dinmethylformam de, 5 and cool ed
to OC. Then, 7.59 g (corresponding to 50.4 nmol) of

t - BtHedi et hyWake oraed | 2eRE ARt Lt Het et T &1
the reaction mxture was stirred at roomtenperature

f oPPB hotr &, Mg t (GRISTSIRIIER Y WithP dndurd eg [37-(27-

sodi um chl ori d ol utjon, and extracted fhree 10,.tines,,

o P EOR OB R G SO HaE 46 12 GLIEOr ToHyisy o P19
e, drd er anhydrous magnesi um sul fate, and

\(l:vg%cgehté%jpe?/)uhder reduced pressure. The resulting

cr B@ﬁ@;oduct was purified by vacuumdistillation

(100C, 70 mmHg), to obtain 7.23 g (corresponding to

30. 2 nmBt )Nk dSasurement results of the resulting 2-[37-

1- brono- 3-(t-butyl di net hyl sil oxy) propane (Fig. 2-10,

St e;lf;r)' aiy;djfzcﬁ?jﬁ:]hoxy) pherd:00- & (i ineisizondi n@ 40 Hr9Dine

nmo o] -(4' - ,

hy trrebepeeh eargid uiloi e et vA-s] Isyrs diare vidwwn below.

di ssolved 20 in 30.0 nL of dinethylformam de, and 2. 47

g [Tbt¥lesponding to 17.9 nmol) of potassi um carbonate

was added. Then, 1.51 (corresponding to 5.95 I

o 11 WA A O Behy | T G557 R b aRir R St by

t her.et o...Af t eacti X1 was jrr t

r o‘%{rﬁ 5 %lg%néptgoé} ulzfpetrjfcgg(r: I@ 5:3‘;31‘),8#{ %\/\%s’ sLagpdp'l eﬁ“l%r?tq' 3&

with as i.um. j $FRhM lHeQig .

extractHZ t ?tggqtv%qn%s' v%lﬁ?tg}/l%%fe‘llacet gljltee!as'l‘hg‘éggr?ginﬁgd

etivdqaaehatl GdmyelH wey & dri e overn arysl ous, sedi,um, 52-

sul fate, and - 139 - concentrated under reduced

pressur@e, B resud® i3y allde praaduct, wass purd Hzed 1By ,

silica gel colum chromatography (elution solvent:

hex-die/eetIty | (macaifit.e & 0F 10t t & obtdain B 52 , 3.75 (t, J

(corresponding to 2.99 mmol) of 2-[4"-(3"-t- 5

bk A diZFvet3YIsi | oxypr opoxy) pheny1] - 6-i odoi ni dazo[ 1, 2-

a] @Cﬁ@' ne (Fig. 2-10, Step 4). [0386] 1.52 g

(c ponding to 2.99 mml) of 2-[4"-(3"-t-

Dt )8 | Qe 0y M e e AGAIHAAZOL Tesd~ (-
t

d]f PyTrrurire was ur ssuU cu 1T . )
at AfHE) 13198 dd= 1,2 -5 @yHldilne _
tetranydrof uran sofution o etr aput yrammoni unf | uori de
wagy Bded thereto. After the reaction nixture was
stirred at roomtenperature for 30 m nutes, anmoni um
chl ori'te ol (tdwrespmndiddedd d | Bhedmyyl ) of 2-{37-(27-

hydroxyethoxy)phenyl] -6-iodoimidazo[1,2-a]lpyridine
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 mlL (corresponding to 0.39 mmol) of
bis{tributyltin) and 14.0 mg {a catalytic amount) of
tetrakig-triphenylphosphine palladium were added thereto.

After the reaction mixture was stirred at 90°C for 20



15 the addition of 10 nL of water and 5.0 nL of
acetonitrile to filter precirpiiBates. The filtered
precipitates were washed with water and acetonitrile
inthis order, to obtain 1.03 g (corresponding to 2.61

nn%?%%?pr&ﬁ%xﬁ?éﬁ@ﬁ&lraé ﬁéiBFﬁﬂﬂgz%FE YoAE HyFeepprd
E Z?%FFZ%%F]'? h'IghSt © qilh% v@aT Zpurlf 1e<{1 %y %ar;%asslirlelr{:%mgel

(3 o&mh%}e%@gggé}ggﬁpv%Llﬁt goL8 d%gg L&A

I nterna et Tamst yIs

be [03 appar gt
P R B et o

5 Lah@oay oby @Otrlb{lﬁglégggﬁ/i AHi VR {50l vent :
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di net hyl f or mam de-d resonance 140 - frequency:

50By )y e bh8xPbphenylHni8a33[ 1 sz2- éfﬁyrﬂﬁiﬁé(Fblé -9,
8.7 Hz, ZFD 7.46 (s, 2H), 7.06 (d, J = 8.7 Hz, 21ff ),

4SBePt1 :50Hz, 1H), 4.17 (t, J = 6.0 Hz, 2H),
3.72 = 5.0, 6.0 Hz, 2H), 1.98 (tt, J = 6.0, 6.0
Hz,[0§ [0389] Exarrpl e 11 18: Synthesis of

6-trib Istann 1-2-[
hydroxybgo %ﬁyT ﬁ§H§FT?H¥dE%%?ﬁt% %fp???d#%%“lﬁﬁ@@dﬁ‘

s added to 28.17 ¢
(corresb’gndlﬁ%%f]oaﬁzgéart of cupric brom de to

?g%r rggpoég%&g? ﬂé&gx%ﬁﬁ(‘ﬂh@b ?l ?) #;rd r oxd;é\cgt c])lp t%r:ﬁ:’i.l

| Ns Barfiaed: Sobartdenof 15’591aﬁeo?0fa3% ot Bl and 50
nmL of 15 chl or of orm was adde Then, the resulting

m keur®] was refluxed. After 5 hours, the reaction

m xture was cool ed down to roomtenperature and

filterBdR pparzsws temyléyed r alleivigP T efamat b tured by
under reduced pressure. The residue was dissolved in

et faRam et af e Aah Prtuls e dakpragd oy dsool ditichg (FFSLdri on

Wi th on, of active charcoal. Then, the resulting
solut?gﬂiﬁg%(ﬁ lt@F@d OEEW@%Wtp&veﬁes?ﬁéansﬁFﬁﬁﬁﬁncy
crayle pﬁ-fﬂ gcﬁ [ fd ed 0b¥3 fd asf]1 il c% hgﬁglf 7.64-

chronatogra y (e u I'o solvent: rofor

20/ 9o @nd FeCr yatalld zed @p fham et Ryl 7517 (m, 1H), 6.50-

acet at e/ petrol’eumet her, to ‘obtai'n 7.25

(corges@onding t40 [8. (£,mwld) 40f3 2rAr omm-, 43- 98 (t, J = 4.3

hydr oxyacet ophenone (Fig. 2-11, Step 1). -
Hz, 2H), 1.69-1.48 (m, 6H), 1.39-1.32 (m, 6H), 1.19-1.05

{m, 6H), 0.91 (£, J = 7.4 Hz, 9H).
[0376]

Example II-16: Synthesis of 2-[3'-(27-

hydroxyethoxy) phenyl] -6- ['**I] iodoimidazo[1,2-al pyridine

[0377]
To 60 pL of a mixed solution of 6-tributylstannyl-2-
[37 - (2”-hydroxyethoxy) phenyl] imidazo[1,2-alpyridine

(concentration: Img/mL) in methanol/dimethylsulfoxide (in



- 141 - [0391] 2.15 g (corresponding to 10.0 mol) of

2-brono-4'- hydroxyacet opheronésanrd 1.74 ¢

(corresponding to 10.0 mol) of

2-am no- 5- bronopyri dine were dissolved in 50 nL 5 of

acetonitrile. The resulting solution was refluxed in

anaoﬁﬁtﬂétﬁfaﬁ ﬂ@501§8r U6 RéursmoAf Lehyfrackbapietpehd, 15

U&g eactlﬁg reactlog sol uti on was ggoled down
i dorpe Fuﬁ@ 14d 1pFe Pp. ?épeng@Fe £7Ftepdgum
and r vere i piL.ta
acgpgﬁl rlle ﬁgﬁf 56 ﬁéeP r 8du 8d E?Ezgﬂ yé%ﬂ%en
I c al s
oPdreenls “%Sgn%ﬁﬁ%ﬁmt%%“@%ﬁdﬁﬁ%%&?g&? AR e ere

5Th%6 s2Baul 22558k 0k $8t HEALRHsSOdt Uk subjected to HPLC

hydr ogencar bonat e sol uti on was added thereto, and the

m xhdee was senieatad &onHotidnhi AUt EBLASHNY- 8V - (27-

ul trasoni ¢ washi ng machi ne. Precipitates were flltered

antiydeoayethdxf) phehhe] resUtPrhgodbkhidezo sUf £ £] et 1Fine

washed with water, and dried under reduced pressure,

t ofsBr&iian2. 41 g (corresponding to 8.32 mol) of

6- brono-2-(4'- 20 hydroxypheny)i m dazo[ 1, 2-a] pyri di ne

(Fil§378111, step 2). [0392] 1.45 g (correspondlng

to 5.0 br ono- 2-
10hydrox?%ﬁgnﬁp?gﬁgéﬁfgfl 2- g]pyrldlne that was

Suff i cient 0 i
B

(Cﬁhéﬁéﬁgﬁgkngoto 49-8. n@ng)XOIS@qh§§S|un1carbonate

was added thereto. The m xture was suppl emented with

68Rophiécpraesponding £piF10oRdBtet ¢ acid/acetonitrile =

3-brono-1-propanol, and then the solution - 142 - was

stEﬁVEG ab 00000t éirpenaburesfor 17 hours. After the
nEIetion of the reaction, the reaction solution was

poE ed rakoe: wht @rmhf@iextracted three tines with

chloroform The conpbjined ch|orof orm | ayer was washed 5

wi PREGCESF r Bt R Ebe € ‘éh? bli’]r%iea]%%q”{i? ety ePhRGt ion
anh drous éﬁdl% sq%L ébgaed and concentrat ed.
Thé resu? Ftid@ r%%%c%a ALY STV f r om
gfemgﬂ@ka&eup@a%y dapBedt (COpEESPPRfA to 3. 67 mol)
6- poom®R- [ 4' - (3" - hydr oxypropoxy) phenyl ]i m dazo[ 1, 2-a] p
yridine 10(Fig. 2-11, Step 3). [0393] 100 ny

20 (corresponti 6§ watOr288s mavti¢dotobtheofba@tion. The

[4"-(3"-hydroxypropoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne
wase sl Esbhy esolwt 010 wds afaskeXaneyowgid 2. 1evdrofd phase

column (trade name: Sep-Pak (registered trademark) Light

15

C8 Cartridges manufactured by Waters: the packed amount

of the packing agent: 145 mg) so that the column adsorbs
25 and collects 2-[3'-(2”-hydroxyethoxy)phenyl] -6-

[***I]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”-



15 triethylam ne was added thereto. Then, 0.22 nL
(corresponding to 0.43 mol ) afzsbi-s(tributyltin) and

22.0 ng (a catal ytic amount) of

tetraki s-tri phenyl phosphi ne pal | adi um were added

thereto. After the reaction mxture was stirred at 90C

f 0P YS opyigtdoxyhehestént -uas I2dodpsmiPhed (df £ -ahpgegridine .
reduced pressure, and the residue was gurlfled by

f|§?ﬁ SR &élrééﬂ@ﬁﬁtéﬁﬁ§wapégF§5h9 telpefofompound was

bﬁ?egpgﬁ§$%8e% %Tg a&;tgpggé) tﬁhfété¥r1éggc%L
1- 4
AP OASrcn0Re) FRERYFFER: BudRF1theafy SR e

52 Ahd §Eeg %Esgh@sgé%iTPSdQ%@%uty Hﬁe y _g_?g!ﬁﬁﬁgéompound
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the resulting - tr

hydeaxgpeopoxy) phenyl i m dazo[ 1, 2 a]pyridine (interna

standard: tetranehtylsilane) are shown bel ow. [0395]

S5N¥Bzappar at us enpl oyed: JNM ECP-500 (rmanufactured by

Japan El ectron Optics Laboratory Co., Ltd. (JEQL))

1H—NNRT@ébhmeﬁysishbondﬁbunndl resonance frequency:

500 N+Ei 57.97 (s, 1H), 7.88 (d, J 8.3 Hz, 2H),

7 Thc(ﬁ alﬁﬁ S¥158a(@8136& B2s3 kﬁraQenname14m4mmf@ctured by
6. 98 (d, J =8.7 Hz, 2H), 4.18 (t, J

= %eéckz& § %n@g . J =6.0 H, 2H), 2.08 (tt, J =

6 ob?l%Sgﬁaaz11%¥l%ﬁa§or%ﬁ@%é€%ng£9tr%eé@xﬁ Sﬁmén] 100/1/2
LS§ (rgg%&%?g E)cjg p ﬁse ng-ﬁ ?%r%% SIF%ﬁ%(SJI or?%rrlnﬁaiz f)?il,(%q a}f}f)ylf?%teSt

I Neo3§9B97] To 100 pL of a m xed sol ution of
6-tributyl stannyl-
2-4amp BE - Dy dI DX ypyopiexy) phenyt ] (4 daexof 1, 2-a] pyri di ne
20 (concentration: 1 ng/nl) in
meyidnokypiropedy) sheivki de- {ododmidaiol bf2 HiyrBldingd (non-
of 2 pol/L hydrochloric acid, 15 pL of 1 nmol/L sodi um
|dﬁ$®%DaQth%llQﬁl$QEﬂﬁ form)
g&% i odi de of 414 NBq and 20 pL of 10 96 (w V)
%%ﬂwperoxide wer e added. After the nixed sol ution
mas l e f 1 1 hu
soI uti {5)?1 l\ﬁgsggu‘%{@? gé?éggﬁ B %%‘fﬁ%(? égf o?l oW %g
f%?ffé%ﬁbn&fh k%é“ihs mmol ) of cupric bromide to obtain a

(4"- hydr oxypr opoxy) phenyl1] - 6-
f fdidpstos olazed Wwizra] pyrdsiweidd asft i®Ns 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.



- 144 - [0398] HPLC conditions: Columm: Phenonenex
Luna C18 (trade nane; manufactidafed by Phenonenex Co.;
size: 4.6 x 150 mm) 5 Mobile phase: 0.1 %
trifluoroacetic acid/acetonitrile = 20/80 to 0/100 (17
mnputes) Flowrate: 1.0 nmb/mn. Detector: U traviol et
vi PBPe” 5BSorpELOReREr SPDBELER BASWAYEFRREENANE82 nm)

and radipactivity counter_ 10 (manufactured by raytest:.
BERETRERRF Elos BiS TeSt G GO MRt Fied

f Lop.,7Th [ti ' :
R e L

[ d ' 5 tri .
(159} S8 eSSBS, PR 4Tyt sanc

5 Pagkbie fEPN 2cd ARt BW)e 8P-108h LPEa£0! thMoRdsor bs And,
collects 2-[4'-(3"-hydroxypropoxy) phenyl] - 6-
[ 1238b}iregpbnitagotd, 23 ay pynbddj nes Fhier&nd wm- was
rinsed with 1 nL of water, and then 1 nlL of diethyl
et hgdromga 26t pplssednd heFieg hr ugh, tocabute. 2-[4" - (3"- r
hydroxyfropoxy)phenyl]-6-L12
3193881 mi dazo[ 1, 2-a] pyri di ne. The anount of
radi oactivity of the obtained congound was 219 MBq at
the end®df Mgy AERBEFSPORYIRAFS £ hed IO hha? s? sbxemo-4' -
canduct ed_under. the fol |l ow n cong%tions, 25 and as a
10 R ORY e TGRS . DUrd (9 BrOTT el 55
gz%%oi9499]2J&é&ﬁg@%)g%éb§§¥§ﬁ{ﬂénwgre'dfég%Ived in 50 mL
of acetonitrile. The resgulting solution was refluxed in
an oil bath at 110°C for 2 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 1 mL of methanol. Then,
20 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
25 dried under reduced pressure, to obtain 927 mg

(corresponding to 2.76 mmol) of 2-(4’-hydroxyphenyl)-6-

iodoimidazo[1,2-alpyridine (Fig. 2-10, Step 2).



TLC plate: Silica Gl 60 F254 (trade nane;

manuf actured by Merck & Co. - LLR6.} Mobi | e phase:
Chl orof ormf met hanol /tri ethyl am ne = 100/ 1/ 2 Detector:
Rita Star (trade nanme; manufactured by raytest)

5[ 0401] .Exanpl e 11-20 to 11-21, Conparative Exanple
11-19384 kasur enent of partition coefficient based on

t he oct anaol 6ﬁxtraction net hod [ 0402] 10A di et hyl
et her SHAAET Y EXaplPe (FPIFEFPORIEHHpSGnG 01 £- AO1) of 2-

oL SPALEH-LIaBTELS A1atc, fodieli Siher solpin ) oo
[ 1i5aand o dhe Bubasiben 5010100 (OMBALYE o

52 ARanBbBiedSt@sgorbi oragl d-£ony &) NG RAYIIRI0Y &8 50,4
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saline solution to adjust the rag#oact|ve

conmens r af i 0Nbt oy L & MUt Hlord@i Pard wis ofd @l shdieto .
pL each of the prepared sanple solution was added, and

2 hAttef e meddtiphasphiates budd et {ptdd. ) »&ESn

further added, followed by stirring 20 for 30 seconds.

Af terrehetwistive hsheent rifugers wupp eneaveaspesdh a
centrifuge (2000 rpmx 60 mn.), the octanol |ayer and

t hB2arateq agedivier e kariie s Qh @Rdfviitagied three

m and, subj ect.ed to nmeasurenment of radiQactivit

cobhte R TR L Bk T mrm "Eys COMPERFSe S ARBYS0 EBhe

25 e ) [ he obt ai ned

e Rant Gy b eGPt AR ANE b g, ana
o ' Sance eqyat | 1)

L e e ot st Sner oy g grude

Ipriaditvacid \Wini aidippivambes diaver 1840 (100°dheg

results are shown in Table 2-6. Al conpounds showe

| ogdt artod okalalien betateen (cantkshordiris dandm 2 hadol§ of

compounds perneable to BBB show a | ogPoctam " val ue

bet WA Fnid- -PYDohimer iyl Dilseiv) mramang | (Filr. Nudlo, Step

%%k’ (1983), 24, p.1030-1038). Thus, it is inplied

t * both conpounds have a BBB perneability conparable

to JdWRY. [0405]

2.00 g (corresponding to 5.95 mmol) of 2-{4'-
hydroxyphenyl) -6-iodoimidazo{1,2-alpyridine was dissolved
in 30.0 mL of dimethylformamide, and 2.47 g
(corresponding to 17.92 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 scdium chloride solution, and extracted three
times with ethyl acetate. The combined ethyl acetate

layers were dried over anhydrous sodium sulfate, and



10Tabl e 2-6: | ogPoctanoi value of the present conpound
Experi ment Conpound | ogPoct andB¥atue Conparative
Exanpl e 11-7 [1231] _inpy 2.1 Exanple 11-20 Conpound
11-4 2.5 Exanple 11-21 Conpound 11-6 2.1 [0406]

Ex I 1-22 to 11-23, Conparative Exanple 11-8: .
o oOOFEb AR teR BPaRE SRABPERL PEERFGT S APSAFSULting crude

. . Co d,11-4 d
o gaeance 50801k ca o, U800 COUBPUD, T & 50000y

5
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P R O S R ST L O L
Corpeping ldofresponding to 2.99 mmol) of 2-[4 - (37-t-
butyldimethylsiloxypropoxy)phenyl] -6-icdoimidazo[l, 2-
alpyridine (Fig. 2-10, Step 4).
[0386]

1.52 g (corresponding to 2.99 mmol) of 2-[4'-(37-t-
butyldimethylsiloxypropoxy)phenyl] -6-iodoimidazo[1,2-
alpyridine was dissolved in 5.0 mL of tetrahydrofuran,
and 2.99 mL of a 1.0 wmol/L tetrahydrofuran solution of
tetrabutylammoniumfluoride was added thereto. After the
reaction mixture was stirred at room temperature for 30
minutes, ammonium chloride solution was added followed by
the addition of 10 mL of water and 5.0 mL 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 mmol) of 2-[4’'-(3”-
hydroxypropoxy)phenyl] -6-icdoimidazo[1,2-alpyridine (Fig.
2-10, Step 5).

[0387]

The NMR measurement results of the resulting 2-[4'-
(3”-hydroxypropoxy) phenyl] -6-iodoimidazo[1,2-alpyridine
(internal standard: tetramethylsilane) are shown below.
[0388]

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

'H-NMR (solvent: dimethyl formamide-d6; resonance



(Exanmpl e 11-23) and a solution of [1231]-1 MY
(Comparative Exanple 11-8) -prieypar-ed above in

Ref erence Exanple I1-1 were each diluted with a 10

ng/ mL ascorbic acid- - 147 - containing

physi ol ogi cal saline solution to prepare solutions

( 20rBOUGBEML 500 M) oact iBv@6cdscedt at BoAR. (0. 053HN. 7.98
each of_the prepared sanple solutions was injected

undér thiofert 42 ar83thdsitg i(¥to2He {'aPP V&inJd5=of-7 Hz,
th espective Wstar rat. (7-week old). The rats were
sa??ﬁﬁi€€&3b¢%blgéﬁiﬁgofﬁgn1&E§onﬁn&F dFtery= &nf Hz, 2H),

br ai re renoved and_.subje dto rement _o
nags%%fngaiHﬁ‘a%d%fu?rﬁe%ZSu%%§Ctéd9g§?§§asgfé ntrof -0 HZ,
sragipgactivity (hereinafter referred to as Ain this 10
Exanple) with a single channel anal yzer (detector
tygeszs8k- 20 manufactured by OHYO KOKEN KOGYO Co. ,
Ltd.) 2, 5, 30 and 60 m nutes after the injection.
Fuekbeplet he-nadi geathekiy bevel tefiphbelseshngi-bhear - (37-
whol e body was neasured 1 n the sSane mannér as above
( heydirpafperpdsy) phenyllinddasoBli a-ahpgrEdanpl e) .
Usi ng these neasurenent results, radioactive
diiP%PB&tion per unit weight of brain (4D g) at the
respective tinme points were cal cul ated i n accordance

Wwith tRE F51P@wﬁ%&?ﬂo@ﬁﬁFéthwﬁf.aQQ?ﬁré@ &R Adl § were
[0308r 25reP§athl tho T2 Bhel M eebRBRRL fePrhn TFahle ootain a
R R
'si @B EbcaNmatsunH| at iRPatbkeald23dhahdRY £t Lhgikidge

poi nt of two
solution of 50 mL of ethyl acetate and 50 mL of

15 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
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
golvent: chloroform/methanol = 20/1), and recrystallized
25 from ethyl acetate/petroleum ether, to obtain 7.25 g
(corresponding to 33.7 mmol) of 2-bromo-4'-

hydroxyacetophenone (Fig. 2-11, Step 1).



- 149 - day after the injection of the anyloid
suspensi on and the phosphat e hufif ered physi ol ogi ca
saline solution (pH 7.4). [0415] (3) A sanple solution
(30 MBg/nmL in radioactivity 5 concentration, Exanple
11-24) in which Conpound 11-4 was dissolved in a 10
ngﬂﬁ@9&§corbic aci d- cont ai ni ng physi ol ogi cal saline

| e sol.ution (30

sol yti%tryl\a;.ind atsa _ é MBg/ il in ,

radi oactivi %y (COHEETFCRGES, texdfplLle MPPL2571 §-REPBR-4" -

Co 11- di I ' 0 nog/nL bic 10

cor R Rt a R R eRObEoR B dar sl He Eerhern et s 10-C
d.£Thi [ i.0j det ' I

e G R S W

Vern sage:

50. 9fMhcedonedrh adi oapld Vild 331 dilind S MR S0 yeal ef@%l‘élxed in
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[0416] 15(4) Brain was renoved m nutes after t

| NkACbEONbhOhpaePate°a bbai B Bbiies. Ofa A MMHA completion
thickness with a microtone (type: CMBO50S,

mantf abeuredcbyohEl €A¢ . rdhet boai Bosht tEén Wass exposed d®wn to
an imagi ng plate for 20 hours, and then i mge anal ysis
WaLORHr FERHeHatuby . usedoprac R btaRes i wayge nfi Mpat§d exnd

(t¥ e: HAS-2500; manufactured by FUJIIFILM

Co %S?E?F%ﬂ). Touprecivitatys Aars warhashijitdti on of

the i | ysi ' the Bio-i ' Anal ,
paT ST GO Eaf LS4 HG: L HEFSE THF OFF 51 e 4 9E° caltFced
| ' f fl .
£ oS BERS (T et s, MRk e B O e
1 EED0: L1008 20 OXG) SALLPRe MO ONILY, S Then,

detecti on wavel ength: 470 nn). Thus, 1t was

C aathd i trezls tiat o Ay | 9 el MSe @l 0% i Ch R dén & Hschat e

(Fig. 2-12 and Fig. 2-13). [0418] Fig. 2-12 and Fig.
2-431gthion | weag) essddiyd attter etk 0 grradn theandli >fthizof 1viad isdhicated
staining of the brain slice of the rat to which

anyPoi e et ian rakieragnnl ¢ ywasisi nghavactiime .

these figures, a marked accunul ation of radioactivity

wars Thger A S VST Tt bidnhud e it thewitde t o

i 1.0i d i njected,. in both
AN LA S ORGP R SEE G UL, an
adqp yi $ g gd- @a&%% ?%Sm,d’t@ bsaagif}igj.%”t
accumul ation of radio CtIVIty Wwas observe In tgne

amygsiatei ghrinicl £ U @ Ihengd1de d0 eMidnd e (47 -

physi ol ogi cal saline solution was injected, conpared

wittydtdeypiterey) isiiidso [Qn 2-he pautiatia ogrigm 2151, tddegy 2) .
accunul ati on of radioactivity was observed at sites
ot¥&¥22lhan the site to which anyloid was injected.
Fromthe result of Thioflavin T staining, it was
1.45 g (corresponding to 5.0 mmol) of 6-bromo-2-(4f-
hydroxyphenyl)imidazo[1,2-alpyridine that was
sufficiently dried to remove moisture 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-l-propanol, and then the solution



confirmed that anyloid was present in the site where

radi oactivity was accunul ated1@Bi g. 2-12 and Fig.

2-13) 20 These results suggest that Conpounds 11-4 and
11-6 possess a property of accunul ating on

i ntracerebral_ amyloid and a capability of inmaging

. ntwraz?cértéﬁlr&ﬂ aﬁylreioal CENDESTRIAE APPLIEGABPLEFY [Aotky] the

ound the present jnvention can be
oI RS Bhe HeBFtEiPﬁgnBQFl Fgaction goluki pnt was

ah-s i éa%veamy D AAaeLhen ghaned. 8t endency; Lo

AP, e Heh AL SIS Mo

5brginnShi ket 228L4- EBEYﬁm[Qﬂié}la@béglthonRa§¥P a5t dyr
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distribution in brain of the resent conpound
i nbnhydConpossdi adkeachtye disteibatien @@ﬁcélﬂtf%%ed. The

wei ght (961 D/g) After 2 mn. After 5 min. After

m mesulting crude product was recrystallized from methanol
to obtain 1.28 g {corresponding to 3.67 mmol) of 6-bromo-
2-[4' - (3”-hydroxypropoxy)phenyl] imidazo[1,2-alpyridine
(Fig. 2-11, Step 3).
[0393]

100 mg (corresponding to 0.288 mmol) of 6-bromo-2-

[47 - {3”~hydroxypropoxy)phenyl] imidazo[1l,2-a]pyridine was
dissolved in 4.0 mL of dioxane, and 2.0 mL of
triethylamine wasg added thereto. Then, 0.22 mi
(corresponding to 0.43 mmol) of bis(tributyltin) and 22.0
mg (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, 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'-(3"-
hydroxypropoxy)phenyl]limidazo[1l,2-alpyridine (Fig. 2-11,
Step 4).
[0394]

The NMR measurement results of the resulting 6-
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After 60 min. Exanpl e 11-22 Conpound 11-4 0.56 0. 28
0.04 0.01 Exanple 11-23 Conpolfd 11-6 0.81 0.56 0.07

0. 02 Conparative Exanple 11-8 1231 -1 MY

tributylstannyl-2-[4'-(3"-

hydroxypropoxy)phenyl] imidazo[1,2~-alpyridine

standard: tetramehtylsilane) are shown below.

[0395]

NMR apparatus employed: JNM-ECP-500

(internal

(manufactured by

Japan Electron Optics Laboratory Ceo., Ltd. (JEOL))

'H-NMR (solvent : chloroform-dl; resonance frequency:

500 MHz): & 7.97 (s, 1H), 7.88 {(d, J =

{s, 1H}), 7.58 (d, J = 8.3 Hz, 1H), 7.14

iH), 6.98 (d, J = 8.7 Hz, 2H), 4.18 (t,

3.89 (t, J = 6.0 Hz, 2H), 2.08 (tt, J
1.59-1.49 (m, 6H), 1.39-1.31 (m, 6&H),
0.980 (£, J = 7.3 Hz, 9H).

[0396]

Example IT-19: Synthesis of 2-[47-(3"-

1

8.3 Hz,

(d, J =

2H) ,

7.74

8.7 Hz,

J = 6.0 Hz,

6.0, 6.0 Hz,

.18-1.05

(m,

2H) ,
2H) ,

6H) ,

hydroxypropoxy) phenyl] -6- [**’I] iodoimidazo[1, 2-al pyridine

[0397]

To 100 uL of a mixed solution of 6-tributylstannyl-

2-[4"- (3" -hydroxypropoxy)phenyl] imidazo[1,2-alpyridine

(concentration: 1 mg/mL) in methanol/dimethylsulfoxide

(in & ratio of 9/1), 80 uL of 2 mol/L hydrochloric acid,

15 ubL of 1 mmol/L sodium iodide, 120 uL 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 minutes, the soclution was

subjected to HPLC under the following conditions, to

obtain 2-[3'-(4”-hydroxypropoxy)phenyl] -6-

['**I] iodoimidazo[1,2-alpyridine fraction.



1.19 0.97 0.23 0.09 10[0412] Exanple 11-24 to 11-25:
Confirmation of imaging of -aikoird in brain [0413]

(1) Al 31-42 (Wako) was dissolved in phosphate buffer
15(pH 7.4) and shaken at 37C for 72 hours, to obtain 1

ng/gb E a suspensi on of aggregated Ap (hereinafter
refl Pg to as anyl oid suspension in the Exanples).

[ 0414] 2.5 pL.(corresponding to 25 pg) of the
anyloig%§ gﬁ?géﬁ%%&ﬁ'mas injected into an anygdal oi d

rebelinonpRBRoREAS OuAa "BLE YEALAL hite [Teta Al flea by

As a contro a phos te

pheakabreheal csalige,sol ytop iﬁb‘ dmf) was injected
into an anygdal oi d nucl eus on the other side of the

5 aMlobile pBRaSeveselexapinetudroacddic -aBRiHretonitrile =
DESCRI PTI ON OF THE DRAW NGS [ 0420] ig. 1-1is a

schefeoofosgniesi s7ohifutés) butyl stannyl-2-[4'-(3"- 5
fl uor opr opoxy) phenyl ] i m dazo[ 1, 2-a] pyridine. Fig. 1-2
i sFhowchebe: of . ¢ymbfvesins of 6- br onp- 2- 4" -
e B o e T VL ORI B oo et s ect som
wavelength: 282 nm) and radiocactivity counter
10 {(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

15 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-
[***Iliodoimidazo(1,2-alpyridine. The column was rinsed
with 1 mL of water, and then 1 mL of diethyl ether was

20 passed therethrough to elute 2-[4'-(3"-
hydroxypropoxy)phenyl] -6- [***T] iodoimidazo (1, 2-a] pyridine.
The amount of radioactivity of the obtained compound was
219 MBg at the end of synthesis. Further, the TLC
analysis was conducted under the following conditions,

25 and as a result, the radiochemical purity of the compound
was 97%.

[0400]

TLC analysis conditions:



a] pyri di ne. Fig. 1-3 is a schene of synthesis

of 6-brono-2-[4'- 10 -~ 145 -
(2" - p-tol uenesul fonyl oxyet hoxy) phenyl ]i m dazo[ 1, 2-
a] pyri di ne. Fig. 1-4 is a schene of synthesis of

6- bropo-2-14'- .
(3" BRI opady Y Fh &N PiCnFdaz dErageapayei dmasufppgured by
1-3%%5 a sggine of iynthesis of 2-[4"-(3"- 15
f1 057&Hr Sp&yy pAdy1] - 6- i odoi mi dazo[ 1, 2- a] pyri di ne.
Fi -6, 1.$_a_SC of._synthesis of, 6-br -2-14" -
CRoRtIS: Bhedsty oA Pty b rod/ P RaRAGLAE © 100/1/2
Fi @etkefdiS &igGheqs of hesis . Ohaft ?
: fIué%oéihoxy)6hen§%?F6ng§§%nﬁgg§6[%éépg S§§?%§n2¥ raytest)
520Ripd.013-8 is a scheme of synthesis of 2-[4'-(3"-
f1 uoropropoxy) phenyl] - 6-i odoi m dazo[ 1, 2- a] pyri m di ne.
: gxarpgb?lllﬂﬁ 9 arsgcheneonbashftiheskEsafple 11-7:
1251 ] -2-(4-
hy ieagypkesnt) of- pedoinidazopéfPialpyti daned fhgthd-d€tanol
is a schene of Sﬁnthesis of 2-(4'- 25
hy 8¥&¥ggheap1resipddoi m dazo[ 1, 2- al pyri di ne. Fig.
1-11 is._a relationship between anyloid concentration
nd°#8di oactive concentration in sanple solutions. -
152 - . _Fi 1-12(a) is_an aytoradiogramof the
0 hrain §|F&8t§g?eFt#ﬁ% %HFEEPPBn 51268 055623[79faﬁﬁmpound
Figs_1- j f epnt _m.cros LA e of the_ .
Th?gf%aé%%ﬁ%réga?ﬂegygéﬁggef%afﬁhg%i??ggﬁ %n 0 e?h%OPutlon
Si {exhRplBi €R-50¢ Sr aBYhOLENGUSPEHSLPEL YRS | T 8t efll1e T1-
Fig. 1-13 is a sghene ofgsynthesiss%fg%- éﬁB et
tribut yhat anaydeRyl detfi@r-solution (Comparative Example IT-
fl uor oet hoxy) phenyl ] i m dazo[ 1, 2-a] pyri di ne. Fig.
1-14(af (5°ah- 2PYreeiegeanh ofillteedral vh sd i b@ W)/ mi,
after the injection of Conpound 1-9, and Fig. 1-14(b)
15 | sAECPTRSF e bRt CoMr DR Epi Phy Praeodt ca hesThitgd |apdut fon to
sta&ned saﬁgle a magnification of the site to which
t h@d %H?Fo? STRPEPRFoh SuaSOR rfRetalfyon to 20-30 MBg/mL. To

2 mL of octanol, 10 uL 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

20 for 30 seconds. After the mixture was centrifuged with a
low-gpeed 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,

25 manufactured by Aloka). Using the obtained radiocactivity
count, 1o0gPoctanc1 Was calculated in accordance with the
equation (2-4).

[0403]
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Fig. 2-1 is a schene of synthesis of 2-[4'-(2- 15
hydr oxyet hoxy) pheny1l] - 6-i odei &#éazo[ 1, 2- a] pyri di ne
(nonradi oactive iodinated forn). Fig. 2-2is a
schenme of synthesis of 6- tributylstannyl-2-[4"-(2"-
hydr oxyet hoxy) phenyl i m dazo[ 1, 2- a] pyri di ne. 20Fi g.
2-3 is a schene of synthesis of 2-(4'-
et fhoxyphenyl) - 6- |(delmﬁt‘dlazio[@i@—faf]fm«m?dexerJ4
noT adieoact I e 0@&(!‘9&&@ HTNint of watkF T A1 a4
schene of synthesis of 6-
tributyl stannyl- 2- (4'-ethoxypheny|)|n1dazo[1,2-a]pyrid
in¢g4@5fig. 2-5(a) is an autoradi ogram of the brain
slice after the injection of 1231-1MY, and Fig.
2-5(b) The @eklLluegeseentnbwA’ 0SCORHEI HREE QﬁJFQ%mpounds
Thioflavin T stained sanple (a magnification of the
Si $eovedwhbgh, the aayhel Betwedh31- aBUSRENSTON MVaGown that
i nj ected). Fig. 2-6(a) is an autoradi ogram of the
br@@mp@mm@@ pEreeabhe tojBRR i ¥mowfa 109Pocianc value between
2" roxyet hoxy) pheny1] - 6-
[1 3%1} o%lo(lg‘?‘é%]z%ff | 2- T gsrieR iRt @hd F g Nw(eds a
i escent mcroscopic imge of the Thioflavin T
st 'sa?n%1 (¥ %Fbglrﬁo%%)catu Sof 1tthé53|lf“§1ft8dv\ﬁhéﬁ both

| ST AR R S g e Y.

i njegddon of 2 (4' - et hoxyphenyl) - 6-
10{123I]|od0|n1dazo[1 2-a]pyridine, and Fig. 2-7(b) is

a 1l uorescanlemhcEoSEapbe t!mﬁ?%l%f tcl'fet-ﬂé' %&E@\éh‘& Eompound
st ai ned Eaang_Qa_nannl fcation of e Sité to

t he anyl pi @X§€@3m9m§|oﬁl\Ma§0mmqu£§ted) IbgymxzmﬁWakyea
scheme of Sgrmaham‘seo‘f [{2§[
hydr oxyer Eerryplrhddy 1] 6-i 0 &I azo[L 2-a]ﬁ?9idine

(nonr adi pagdiMe Fpdignat @&In;fo%mn 4 Fig. 2:9 is a
scheme of_synthesis of tributylstannyl-2- |53 (2" -

hydr oxyef ia;eamp)l@hgmglﬂ [ m;@j@%@[na 12113] p/rl di ne; 120Fi g.

2-10 i s scheneof —slynthesis of 2-[4'-(3"-

TCTTT—ut

hydroxypropoxy)phenyl] 6- |od0|n1dazo[1 2- a] pyridine
(nonr adi oactive iodinated forn). Fig. 2-11 is a
sdi¥d@élof synthesis of 6- tributylstannyl-2-[4'-(3"-

Example II-22 to II-23, Comparative Example II-8:

Measurement of transferability into brain and clearance

[0407]

Using Compound II-4 and Compound II-6, a time course
change of radiocactive accumulation in brain of male
Wistar rats (7-week old} was measured.

[0408]

Compound II-4 (Example II-22), Compound II-6
(Example II-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-



25 hydr oxypropoxy) phenyl ]i m dazo[ 1, 2-a] pyri di ne.

Fig. 2-12(a) is an autoradi ogidmh of the brain slice
after the injection of Conpound 11-4, and Fig. 2-12(b)
is a fluorescent mcroscopic image of the Thioflavin T

- - ,st.ai l e, i fi ti .of th ite to
gm%?ﬁteﬁ?%'ﬁ; ﬁgwgi‘%ﬁeéé%%#gﬁggégif%%ﬁ? ﬁgz' £ :p%ﬁ?e
- \ r | am O ne al
BBk 1bRs2 U501 AL ORE AT Oka S AL A Pastarecien.
i i i Thi vin
2 48 RECBaENTbEr PRECBEEpBY s Bho} Do NI Y e

thQn§€ME@HduﬁﬁéﬁeﬁﬁhgﬁeﬂgéliQh@gﬁﬁggia_iﬁé?EEheF%f%%§%ein

1. A conpound represented by the follow ng fornu
50rod shetrebpeeeive wR2tar rét! (y-wiber&id) Al THA2 raA3 were

and A4 independently represents a carbon, Rl is a
habagenfsabdt byuehteding from abdominal artery, and brains
ﬁere removed and subjected to measurement of mass of
brains and further subjected to measurement of
radiocactivity (hereinafter referred to as A in this
10  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. Further, the
radioactivity level of the rest of the whole body was
measured in the same manner as above (hereinafter
15 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
(2-5) .
20 Three animals were used for the experiment at the

respective time points.

[0409]
A
%ID/g = x100 «-+(2-5)
B x brain weight
[0410]
25 The results are shown in Table 2-7. As shown in

Table 2-7, Compounds II-4 and II-6 gshowed a significant

accumulation like [***I]-IMPY at the time point of two



R2 is a hal ogen substituent, and mis an integer of O
to 2, provided that at |east @4€ of Rl and R2 is a
radi oacti ve hal ogen substituent, and Rl binds to Al,
A2 A3 or Aer. 2. A conpound or a salt t her eof

di 1, wh ted f
a2y DO eEoRGFat PHG oG Ciape #Br “R138] S15UFPERERbArERd the

13 A It .t her eof .accor

ol BrpeDiare, POTRaNEd, BhydBtehi Lt eaa?-%eﬁ] BhLigPatpen 7.0
coqggggqng of 18F, 7613r, 1231, 1241, 125/ and 131/.
4. A conpound represented by the fO||OMAng formul a

(é), or(3a salsakpeeedblution (¥4 MBg/mL)in radicactivity
concentration, Example II-24) in which Compound II-4 was
dissolved in a 10 mg/mL ascorbic acid-containing
physiological saline solution and a sample solution (30
MBg/mL in radiocactivity concentration, Example II-25) in
which Compound II-6 was dissolved in a 10 mg/mL ascorbic
acid-containing physiological saline solution were
prepared. This solution was injected under thiopental
anesthesia into the rat through the tail vein {(dosage:
0.5 mL, dosed radiocactivity: 11-15 MBg equivalent).

[0416]

{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
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
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-156- R3 is a group selected fromthe group consisting
of a nitro substituent, trial KpPstannyl substituent
havi ng al kyl chains with 1 to 4 carbon atons and

tri phenyl stannyl group, R4 is a group selected from

the qgrou onsi sting. of .a non-radi gacti ve hal ogen
sussﬁF%agﬁﬁ,QﬁﬁFhaw%%aﬂﬁOW9ﬁoQ9pgaEg?ﬂta@ane slice (Fig.
triflyo hanesu nyl oxy substituent or aromatic
su?f%%y%ggigégbs?ibégnt, and n is an integer of 0 to

2, (pa9yided that R3 binds to A5, A6, A7 or A8. 5. A
conmpound or a salt thereof according to claim 4,
Where!Figs_Qsl§ehﬁ8tQQerthéhghgﬁogﬁaﬁggsb?téﬂgoggdiogram
chlorine, iodine, bromne, nitro substrtuen

tremat iyl stasayh SubstihAuRHlof t FhOULYL St AOMNYle of the rat
substituent and triphenyl stannyl group. 6. A

| onet wliichdamghosd i eaageniet oed Al heis@rélsr4i Beases shown
whi ch conprise a conpound represented by the follow ng

f otuthesd) figures sad tmahee@odccuBuldNt idd off RMivcactivity
wherein Al, A2, A3 and A4 independently represents a
carPOnoPFRTYed ol hatleg) edsddnt et darec 1qs jan dliml oigkn to

substituent, and is an integer of 0, to 2, provided
R P ARl gl 68 oS st | b Both cases
hal ' nd inds_to . A2, A3 or

A 1205 AR £ M st | e atintiec Ll on ene
Al j 2Sq di i | ai. , i T
LSS A SR I B BN R Ry
12338 P36 5h atkk ddlgdardiy nudleud®rd Md Wdide to

di agnostic agent for Al zheiner's di sease, according to
clviini® tdre Bhywhierlai d2 | s Sielee dcithtfiroamuiie iglieuted,
consisting of 18F, 76Br, 123/, 1241, 1251 and 131/.
9.CompafAsb Wid-1r dfre saritesd itashe Dol kbwi aytbordtibgram,
(%?, or a salt .thereof: ) ]
ittle accumulation of radioactivity was observed at
sites 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 site where
radioactivity was accumulated (Fig. 2-12 and Fig. 2-13).
These results suggest that Compounds II-4 and Ii-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.



wher ei n A9,
R5

10. 11. 12. 13. R6 ( 3)
Am All and Al 2 i ndependent lylg8presents a carbon,
is a radioactive hal ogen substituent, R6 is a group
sel ected fromthe group consisting of hydrogen,

hy drox¥ group, nethoxy group, carboxyl group, am no

gr BapY ﬁﬁnégﬁ?Faﬁﬁﬁolﬂﬁéﬁﬁlomxhﬁﬂ@nﬁhﬁ%l%h@ﬂ%dgﬁo@%ﬂdency

C ano
ang These results

rou
Rear away in 60 minutes.
suggest that Compounds II-4 and II-6 possess high

transferability to brain and rapid clearance from brain

5 like [**’T]-IMPY.
[0411]
Table 2-7: Radiocactive distribution in brain of the
present compound after intravenous injection (rats)
Radioactive distribution per unit weight
{$ID/qg)
compound After 2 After 5 After 30 After 60
min. min. min. min,
Example Compound
IT-22 IT-4 0.56 0.28 0.04 0.01
Example Compound
IT-23 IT-¢6 0.81 0.56 6.07 0.02
Comparative
Example 123 1-IMPY 1.19 0.97 0.23 0.09
IT-8
10 [0412]
Example II-24 to II-25: Confirmation of imaging of
amyloid in brain
[0413]
{1) APi.4z (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 AR (hereinafter
referred to as amyloid suspension in the Examples).
[0414]
(2) 2.5 uL (corresponding to 25 pg) of the amyloid
20 suspension was injected inte an amygdaloid nucleus on one

side of a male Wistar rat (7-week old). As a control,
2.5 pL of a phosphate buffered physioclogical saline
solution (pH 7.4) was injected into an amygdaloid nucleus

on the other gide of the rat. The rats were examined 1




pis an integer of 0 to 2, provided that R5 binds to
A9, A10, All or Al2. 14. A-céhpound or a salt thereof
according to claim9, wherein R5 is selected fromthe
group consisting of 78F, 76Br, 1231 124L 1251 and

- ) | represented by the follow ng
HE . DRAWINGS

i / of ~8-53 Ot Rs ( 4)
mhqbggﬂ Al3, Al4, Al15 and Al5 independently represents
a car o%, R7 is a group selected fromthe group
consi sti;Rg f ;apitro I Lue Lalkylapmoni um
gr oup hé@?ng aIEbl%cﬁgﬁgégmkghggngééﬁﬁ%a¥%oﬁngtonB,

trt@hbﬁtgggagﬁhy§u§sqgtU@@b_having al kyl chains with 1
to 4 carbon atons and tri phenyl stannyl group, -158-

5 R8flacaogroppxgebeehel] {1 oM tbe1 9 OMPoERNGisd | ng of
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hydr ogen, hydroxyl group, methoxy group, carboxyl

group, Fagi.nd-gr bapa dkehehbybansyetgeoup, of 6-bromo-2-[4' -

N, N- di met hyl ami no group and cyano group, and
(3”-p~toluenesulfonyloxypropoxy)phenyl] imidazo[1, 2-
alpyridine.

Fig. 1-3 is a scheme of synthesis of 6-bromo-2-[4'-
(2”-p~toluenesulfonyloxyethoxy)phenyl]imidazo[1,2-
alpyridine.

Fig. 1-4 is a scheme of synthesis of 6-bromo-2-[4'-
(37-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'-
(2”-fluorcethoxy)phenyl]imidazo{l,2-alpyridine.

Fig. 1-7 is a scheme of synthesis of 2-[4’-(27-
fluoroethoxy) phenyl] -6-iodoimidazo[1,2-alpyridine.

Fig. 1-8 is a scheme of synthesis.of 2-[4"-(37-
fluoropropoxy) phenyl] -6-iodoimidazo {1, 2-alpyrimidine.

Fig. 1-9 is a scheme of synthesis of [**°I]-2-(4'-
hydroxyphenyl) -é6-icdoimidazo[1,2-a]lpyridine.

Fig. 1-10 is a scheme of synthesis of 2-(4'-
hydroxyphenyl) -6-~iodoimidazo[1,2-alpyridine.

Fig. 1-11 is a relationship between amyloid

concentration and radicactive concentration in sample

solutions.



gis an integer of O to 2, provided that R7 binds to
Al3, Al4, Al5 or Al6. 12. A Fowszoxic diagnostic agent
for Al zheiner's disease, which conprise a conpound
represented by the following fornula (3), or a salt

t her eof;
|ndepeﬁa§ntﬂ 1&é6?eé§n9§ &UEAF BBROITEM| of athe dheaist | vkice

rein Ag, Al1Q0, An and Al 2

roup selected fromthe

b
Sfeﬁpesoﬁﬁfeiiﬁ%gﬂféﬂyafoéerﬁp PInt G i dratdg(b) is

o BB uRPRASE t’ﬁ ?%‘F#%%ng‘? SPGB
'Ssﬁﬁlh@&eggﬁ ? %m%fﬁéﬁ%fgﬂic#“ﬁhé%%fgéugﬁ r #%% the

Al10, All or

OWt OoXl C agnost I C agen

5 Al zhei oB8' §u§pé@@§@n @&eqﬁaé&é@ claim12, wherein RS
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is sel ected fromthe group consisting of 18F nBr,
1231, 124l 1251 88dalddHeme of synthesis of 6-

tributylstannyl-2-{4'-(2"-
fluorocethoxy)phenyl] imidazo[1,2-alpyridine.

Fig. 1-14(a) is an autoradiogram of the brain slice
after the injection of Compound I-9, and Fig. 1-14(b) is
a fluorescent microscopic image of the Thioflavin T
stained sample (a magnification of the site to which the
amyloid suspension was injected). |

Fig. 2-1 is a scheme of synthesis of 2-[4'-(2-
hydroxyethoxy)phenyl] -6-iodoimidazo[1,2-al pyridine (non-
radiocactive iodinated form).

Fig. 2-2 is a scheme of synthesis of 6-
tributylstannyl-2-[4/ - (2”-
hydroxyethoxy)phenyl] imidazo[1l,2-a]lpyridine.

Fig. 2-3 is a scheme of synthesis of 2-(4’-
ethoxyphenyl) -6-iodoimidazo[l,2-alpyridine (non-
radiocactive iodinated form).

Fig. 2-4 is a scheme of synthesis of 6-
tributylstannyl-2- (4’ -ethoxyphenyl) imidazo[1,2-alpyridine.

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
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- 153 -

suspension was injected).

Fig. 2-6(a}) 1s an autoradiogram of the brain slice
after the injection of 2-[4'-(2”-hydroxyethoxy)phenyli] -6-
['**I]iodoimidazo(1,2-alpyridine, and Fig. 2-6(b) is a
fluorescent microscopic image of the Thioflavin T stained
sample (a magnification of the site to which the amyloid
suspension was injected).

Fig. 2-7{a) is an autoradiogram of the brain slice
after the injection of 2-(4'-ethoxyphenyl)-6-

[***I] iodoimidazo[1,2-alpyridine, and Fig. 2-7(b) is a
fluorescent microscopic image of the Thioflavin T stained
sample (a magnification of the site to which the amyloid
suspension was injected).

Fig. 2-8 is a scheme of synthesis of 2-[3/-(27-
hydroxyethoxy)phenyl] -6-iodoimidazo[1,2-alpyridine (non-
radicactive iodinated form).

Fig. 2-9 is a scheme of synthesis of 6-
tributylstannyl-2-[3'-(2"-
hydroxyethoxy)phenyl] imidazo[1l,2-a]lpyridine.

Fig. 2-10 is a scheme of synthesis of 2-[47-(3”"-
hydroxypropoxy)phenyl] -6-iodoimidazo([1,2-alpyridine (non-
radicactive iodinated form).

Fig. 2-11 is a scheme of synthesis of 6-
tributylsﬁannyl—z—{4’-(3”-
hydroxypropoxy)phenyl]l imidazo[1,2-a]lpyridine.

Fig. 2-12(a) 1s 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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stained sample (a magnification of the site to which the
amyloid suspension was injected).

Fig. 2-13(a} is an autoradiogram of the brain slice
after the injection of Compound II-6, and Fig. 2-13(b) is
a fluorescent microscopic image of the Thioflavin T
stained sample (a magnification of the site to which the

amyloid suspension was injected).
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CLAIMS

1. A compound represented by the following formula (1), or a salt thereof:
A1 o - 2
T oWe e
R'——
A%A N / \ / m
4

wherein A;, Az, As and A4 independently represents a carbon,

(1)

Rlisa halogen substituent,

R’isa halogen substituent, and

mis an integer of O to 2,

provided that at least one of R! and R? is a radioactive halogen substituent, and R! binds

to A1, Aa, Az or Ay,

2. A compound or a salt thereof according to claim 1, wherein R! is selected from

the group consisting of ISF, 76Br, 1231, 1241, 1251 and 31

3. A compound or a salt thereof according to claim 1 or 2, wherein R’ is selected

from the group consisting of 18R, By, 121, 2, T and V'L

4, A compound represented by the following formula (2), or a salt thereof:
Pats N ==\ 0O R4
RS -

wherein As, Ag, A7 and Ag independently represents a carbon,

(2)
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R’isa group selected from the group consisting of a nitro substituent, trialkylstannyl
substituent having alkyl chains with 1 to 4 carbon atoms and triphenylstannyl group,

R? is a group selected from the group consisting of a non-radioactive halogen substituent,
methanesulfonyloxy substituent, trifluoromethanesulfonyloxy substituent or aromatic
sulfonyloxy substituent, and

n is 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, trimethyistannyl

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:

(1)

wherein Ai, A, As and A, independently represents a carbon,

Rlisa halogen substituent,

R’isa 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 Ay, Az, As or Ay.

7. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 6, wherein

R' is selected from the group consisting of R, 7By, 127, 11, 11 and 'L
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8. The low-toxic diagnostic agent for Alzheimer’s disease, according to claim 6or7,

wherein R? is selected from the group consisting of 18F, 76Br, ]231, 1241, 1251 and 'L

9. A compound represented by the following formula (3), or a salt thereot:

A . )
oA gwc’\ﬁvR
i
A“QA/N" / \ / p
12

wherein Ag, Ajg, A1; and A, independently represents a carbon,

(3)

R’ is a radioactive halogen substituent,

Reisa 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 O to 2,

provided that R® binds to Ag, Ay, A1z Or Ap.

10. A compound or a salt thereof according to claim 9, wherein RS is selected from

the group consisting of 18F, 76Br, 1237 124y, 1257 and 1.

11 A compound represented by the following formula (4), or a salt thereof:

A 8
; AT 131#/,,1\: —_/D\/{,\]\/R
¥

18 . (4)

wherein A3, Au, As and Aj¢ 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, trialkylstannyl substituent having

alkyl chains with 1 to 4 carbon atoms and triphenylstannyl group,
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Riisa 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

q is an integer of 0 to 2,

provided that R’ binds to Ai3, Ara, Ais or Agg.

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,;ﬁg =N = _O R®
RS MO \l'/ /

*\111{)\?;" / \ / P

(3)

wherein Ag, Ay, Ay and A;; independently represents a carbon,

R’ is a radioactive halogen substituent,

Rlisa group selected from the group consisting of hydrogen, hydroxy group, methoxy
group, carboxyl group, amino group, N-methylamino group, N,N-dimethylamino group
and cyano group, and

p is an integer of O to 2,

provided that R’ binds to Ao, Ao, Agg or Aja.

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, 1231, 1241, 1251 and 1.



